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PACCMOTPEHO COI''TACOBAHO

Ha 3acegannu 1K 3aMm. qupektopa no YMP
0011e00pa30BaTEIbHbIX U €CTECTBEHHOHAYYHBIX JUCLMILINH «16» mas 2024r.
[TpoTokon Ne 6 oT «14» mas 2024r.

IIpencenarens LIK

[Tporpamma yuebHo# muctumimasl OO/l.y.04 MaTtemaruka pazpaboTaHa B COOTBETCTBHH
¢ TpeboBanusMH DenepasbHOTO TOCYAapCTBEHHOTO 00pa30BATENBHOTO CTAHJApTa CPEAHEro
oOuiero oOpazoBanus (yTBep:kIeH mpukazoM MunuctepcTBa oOpa3oBanus 1 Hayku Poccuiickoit
Oenepanmn ot 17.05.2012 1. Ne 413, B aeiictByromiel penaknuu), DeaepaibHOTO
roCy/IapCTBEHHOrO0 00pa30BaTENBHOIO CTaHIAPTa CpelHEero mpodecCuoHaIbHOr0 00pa3oBaHuUs
no npodeccun 29.01.04 Xynoxxuuk mo koctiomy. (yTBepxkaeH IIpukazom MuHucTtepcTBa
oOpa3oBanus u Hayku P® ot 10 suBaps 2018 r. N 2, ¢ U3BMEHEHUAMHU U JTOMOJHEHHUsIMH OT 1
ceHTs1i0pss 2022 r. ), peKOMEHAAUUSMU IO OpraHM3alMKM TMOJNYyYEHHUS CpPEIHEero OoOIIero
o0pa3oBaHus B Mpejiesiax OCBOCHHS 00pa30BaTeIbHBIX MPOTPaMM CPEAHETO MPodecCHOHATBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOrO 00IIero oOpa3oBaHUs C ydyeToM TpeOoBaHUU (emepanbHbIX
rOCYy/IapCTBEHHBIX 00pa30BaTeNbHBIX CTAHAAPTOB M MOJIYyYaeMOW CIENHUaIbHOCTU CPEIHEro
npodeccHoHaNbHOrO  O0pa30BaHUS, MPUMEPHONW MPOrpaMMON  y4yeOHOW  AMCHUILIMHBI
«Matemaruka» s TpodecCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3alui, PEKOMEHIOBAHHOU
®denepanbHbBIM rOCYy/IapCTBEHHBIM  OIOJDKETHBIM ~ OOpa30BATEIbHBIM  YUPEKIACHHEM
JIOTIOTHUTEILHOTO npo¢ecCHOHATHLHOTO o0pazoBaHus «Anctutyt pa3BUTHS
npodeccuoHasibHOro oopazoanus» (nanee — ®BI'OY JIO «MPIIO») B kadecTBe mpUMEpHOMH
IpOrpaMMBbl JUISL pean3alid OCHOBHOW MPOQECCHOHAIBHONH 00pa3oBaTEeNbHON MPOTPaMMBbI
CIIO =Ha 6a3e OCHOBHOTO OOIIEro 0Opa30BaHMs C MOJYYECHUEM CPETHEr0 00IIero o0pa3oBaHus,
npotokoi Ne 14 ot «30» Hosi0ps 2022 1.

Opraausanms-pa3padoTunK:

['ocynapcTBeHHOE OI0KETHOE TTpodhecCHoHATbHOE 00pa30BaTeIbHOE YUpekKAeHHEe MOCKOBCKOM
obnactu «CeprueBo-Ilocaackuit KOIIeaK»

ABTOD-pa3paboOTUHK:

Anexcanaposa M.II.- npenonasarens 'BIIOY MO «Ceprueso-Ilocanckuii kosiemx»
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1. O0mas xapakTepucTHKa pado4yeid NporpaMmmal 0011e00pa30BaTeIbHON JUCHUIIIIUHBI
«MaremaTuka»

1.1. MecTto OMCHMIJIMHBI B CTPYKType mnpodeccHOHATLHOWH 00pa3oBaTeIbHOI
nporpammbl CII1O:
OO6meobOpa3oBaTenbHas  qucHuIUiiHA — «MaTemaTnkay  sSBIeTCS  00s3aTeNbHOM  YacThIO
001eoOpazoBaTeIbHOrO IUKIa oOpazoBaTenbHOr mporpammbl CITIO B cootBercTBHM ¢ PI'OC
no podeccun 29.01.04 Xya0KHUK [TO KOCTIOMY.

1.2. lleau 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIINHBI:

1.2.1. Heap AMCHUILIHHBI

Copepxanrie  MporpaMMmbl  OOIIE0Opa3oBaTEIbHOW  JUCHHMIUIMHBI — «MaremaTrukay
HAIPAaBIIEHO Ha JIOCTH)KEHUE PE3yJIbTaTOB €€ U3yUeHusl B cCOOTBeTCTBUU ¢ TpeboBanusamMu OI'OC
COO c¢ yuerom mpodeccuonanbroi Hanpasiennoctn @I'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHMsI 001Ie00pa3oBaTe/]bHONH JANUCHMILUIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Ocoboe 3HaueHue qucuuIuIMHa uMeeT pu GpopmupoBanuu u passutuu OK u I1K.
OK 1. IloHumars CyIiHOCTb U COLMANIbHYIO 3HAYMMOCTb Oyyliel npodeccuu, NposBisaTh K Hel

YCTOMYMBBIA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIBHOCTD, UCXO/IS U3 LIEJIH U CIIOCOOOB €€
JOCTUKEHUS, OIIPENIETICHHBIX PYKOBOAUTEIIEM.

OK 3. Ananu3upoBaTb pabouyro CUTYAIHI0, OCYIIECTBIIATh TEKYILIMH U UTOTOBBIN KOHTPOJIb,
OLICHKY U KOPPEKLHIO0 COOCTBEHHOM /1€ TENbHOCTH, HECTH OTBETCTBEHHOCTD 3a PE3YJIbTaThI
cBOEl pabOTHI.

OK 4. OcymiecTBiATh NOUCK HHPOPMALIUU, HEOOXOAUMOMN 17151 3P PEKTUBHOTO BHIMOTHEHUS
npodeccuoHaIbHbBIX 3aj1ay.

OK 5. Ucnonb3oBath HHOPMALIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B MPO(ecCHOHAIbHON
JeSITEIbHOCTH.

OK 6. Pabotate B koManze, 3pPEeKTUBHO 00IIATHCS € KOJUIETaMU, PyKOBOJCTBOM, KITHEHTAMHU.
1K 1.2. Pazpa0aTbIBaTh Xy10’)KECTBEHHBIE U paboune 3CKHU3bI, Iepe/laBaTh B ICKU3E

XYO0KCCTBCHHBIC JOCTOMHCTBA MOJCIIN.



OTBCTCTBCHHOCTD 3a

MTOTOBBIN KOHTPOJIb, OLICHKY
1 KOPPEKIIMIO COOCTBEHHOM
esITeNIbHOCTH, HECTH

[PE3yJIbTaThl CBOEH pabOTHI.

TEXHOJIOTHYSCKON M COHI/IaJ'IBHOI\/'1 HAIIpaBJICHHOCTH,

CIIOCOOHOCThP ~ WHULMHUPOBATh,  IUIAHUPOBAThb WU
CaMOCTOSITENILHO BBIIIOJIHATH TAKYIO JAESITEIbHOCTD;

- MHTEpeC K pas3inyHbIM cdepam MpodhecCHOHATBEHON
eI TeNIbHOCTH,

OBnaneHue YHUBEpCATbHBIMU
[M03HABATEIIbHBIMU JICHCTBUSIMU:

a) 0a30BbI€ JJOTHMYECKHE JEUCTBUS:

y4eOHBIMU

- CaMOCTOSITENILHO bopmyupoBaTh u
AKTyaJM3UpoOBaTh MPOOJEMy, paccMaTpuBaTh €€
BCECCTOPOHHE;

- YCTaHaBJ'H/IBaTI) CymeCTBCHHBIﬁ HpI/I3HaK NN
(OCHOBAHUA JJIA CpaBHeHI/Iﬂ, KJ'[aCCI/I(bI/IKaHI/H/I )41
0000IIECHHS;

- ompenessTh e JICATENBHOCTH,  3a/1aBaTh

[MapaMCTPbl U KPUTCPHUU UX JOCTUKCHUA,

- BBIABJIATE 3aKOHOMCPHOCTH H IPOTHBOPCYHA B
pacCMaTprUBACMBbIX ABJICHUAX,

- BHOCUTb KOPPCKTHBBI B JACATCIBHOCTH, OLCHHBATD|
COOTBCTCTBHUEC PE3YJILTATOB LCJIAM, OLCHUBATHL PHCKH

1 €INR £ NAYIRTOIR VRl 00NI0 > €008 <0
»  KIRINN 1 €IAR" =008, WAVIR?
OK 3. AnanusupoBaTh - TOTOBHOCTb K TpPYyAYy, OCO3HAHUE L EHHOCTHU[-BJIAJAETh METOJAMHU JOKA3ATEIbCTB, AITOPUTMAMU PELICHUS
Pabo4yro CUTyaIHIO, MacTepcTBa, Tpy10J1t00ue; Bajad; yMmeHue GopMyJIUpOBaTh ONMPEACICHUS, aKCHOMBI U
OCYLIECTBIIATh TEKYIIMUA U |- TOTOBHOCTH K aKTUBHOH NEATEIbHOCTU[TCOPEMBL, IIPUMEHATE UX, IIPOBOUTEL JOKA3aTECIILHEIE

[paccyJI€HUsI B XOJI€ peLIeHHUs 3a/1a4;

- YMETh ONEPUPOBATH MOHATHIMHU: CTETIEHb YUCIIA, JJOTapupM
UKCIIa; YMEHUE BBIIOTHATH BEIYMCIICHUE 3HAUYCHUN U
[peoOpa30BaHUS BRIPAKEHUHN CO CTCTICHSIME U JlorapudMamu,
[MpeoOpa3oBaHus qPOOHO-PANMOHAIBHBIX BEIPAXKCHHI,

- YMETh OIEPUPOBATH MOHATUSMU: PAllMOHAIIBHBIE,
MppalMOHANIbHBIE, TOKa3aTelIbHbIEC, CTCIICHHBIE,
morapuMuUecKue, TPUrOHOMETPUYECKUE YPABHEHHS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETb ONEPHPOBATH TOHATHAMH: (DYHKIIHS, HEMPEPhIBHAS
(yHKIMS, TPOU3BOAHASA, IEPBOOOpa3Hasi, ONpeIeIeHHBIN
MHTETPaJ; yMETh HaXOAUTh MPOU3BOIHBIEC AIIEMEHTAPHBIX
(YHKIIMI, HCTIOJIB3YS CIIPABOYHBIE MaTepUAIIBI;, UCCIIEAOBATH B
[POCTEHIINX CITydasx GyHKIIMH HA MOHOTOHHOCTh, HAXOIUTh
HanOOJbIINE U HANMEHbIINE 3HAYeHUS (PYHKIINIA; CTPOUTH
rpadKu MHOTOYWICHOB C UCIIOJIb30BAHUEM armapara
MaTeMaTHYeCKOr0 aHAIN3a; MPUMEHSATh IPOU3BOAHYIO NIPH
[PEIICHNY 3a]]a4 Ha ABM)KEHHUE; PeliaTh MPaKTUKO-
OPUEHTHPOBAHHBIE 32/1a4H HAa HANOOJIBIITNE U HANMEHBIIINE
BHAYCHUsI, HA HAXOXKJCHUE Iy TH, CKOPOCTH M YCKOPCHHS,

-
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[MOCJICICTBUI ICATCILHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHUE IPU PEIICHUU
PKU3HEHHBIX TTPOOJIeM

0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUSA:

- BIJIQJICTh HABBIKAMH Y4e€OHO-HCCIIEIOBATEIBCKOU U
[IPOCKTHOW JCATEIBPHOCTH, HaBBIKAMHU pa3perieHus
po0JeMm;

BBIABJIATH IMPUIUHHO-CJIICACTBCHHBIC CBA3U U

AKTyaJIn3UpOBaTh 3ajady,
PEIICHUS, HAXOIUTh APTYMEHTHI JUIsl J0Ka3aTeIbCTBA

BbIIBUT'aTh THUIIOTE3Y €€

CBOUX YTBep)KﬂeHHﬁ, 3aJaBaThb napamMeTpbl H

KPUTEPUU PELICHUS;
aHAJIM3UPOBATh IOJYYECHHBIE B
KPUTHYECKH

X0/l pelLICHUs
3a7a4d  PE3yJbTaThI, OLICHUBAaThb HX
ITOCTOBEPHOCTD, IIPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSX;

-- YMETh NEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEACATEIHHOCTH;

yMETb HMHTETPUpPOBAaTh 3HAHUS U3  Pa3HbIX]
[PEIMETHBIX 00JIacTel;

- BBIJIBUT'aTh HOBBIE MJIEH, NIPEJIaraTh OPUTHHAIbHBIE
[OIXO/Ib] U PEILECHUS;

M CIIOCOOHOCTh X HCHOJb30BAHUS B MO3HABATEILHON

1 COIMaJIbHOM IMPaKTUKE

- YMETh ONEPUPOBATH MOHATHIMU: PallMOHANbHAS (YHKIINSA,
okaszaTenbHast QyHKIHS, CTeneHHast (pyHKIus,
nmorapumuydeckas GyHKLIUs, TPUTOHOMETPHUYECKUE (PYHKITUH,
0OpaTHbIE PYHKLNHU; YMEHHE CTPOUTh I'PaQUKH U3yYEHHBIX
(yHKIMH, UCII0JIb30BaTh I'paMKU MPU U3YUEHUU NIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 3a/1a4 U3 JPYTUX y4eOHbIX
[IpEeIMETOB U 33aJa4 U3 PEeabHOM KU3HU; BbIpaXaTh (opMyIaMu
3aBHCUMOCTH MEX/y BEJTMUYNHAMH;

- YMETh pelIaTh TEKCTOBBIC 331a4H Pa3HBIX TUIIOB (B TOM YHCIIE
Ha MPOLIEHTHI, IOJIM U YaCTH, Ha JIBUKEHUE, paboTy, CTOUMOCTh
TOBAPOB M yCIIyT, HAIOTH, 3aJa4 U3 00JIACTH YIPaBICHHS
ITMYHBIMU M CEMEHHBIMM (PMHAHCAMU); COCTABIISITh BBIPA)KEHUS,
ypaBHEHHMsI, HEPAaBEHCTBA U MX CHCTEMBI I10 YCIOBUIO 3aauH,
icclieIoBaTh M0JIyY€HHOE PEellIeHUE U OLIEHUBATh
[PaBIOMI01I00HOCTh PE3YJIbTATOB;

- YMETh OTIEPUPOBATH TIOHATHAMH: CpeHee apu(HMETHIECKOE,
MeraHa, HanboJIbIIee M HauMEHbIIee 3HAUSHHsI, Pa3Max,
UCHepcHs, CTaHIapTHOE OTKJIIOHEHHE YHCIIOBOTO Habopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH HHPOPMALIUIO, TIPE/ICTABICHHYIO B
TabauIax, Ha AMarpamMmax, rpaukax, OTpakarollyo CBOHCTBA
[peaTbHBIX MTPOLIECCOB U SBJICHUI; IPEACTABIATh HHPOPMALIUIO C
[TOMOILIBIO TaOJIMII U IUarpaMM; UCCIIeI0BaTh CTATUCTUYECKHE
[TaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpadMuecKuX METOI0B U
HIIEKTPOHHBIX CPEJICTB;

- YMETb OIIEPUPOBATH MOHATHUIMU: CIIyYalHBIN OIBIT U CIIy4aliHOE
COOBITHE, BEPOSITHOCTD CITYYallHOTO COOBITHS; YMEHHE BBIUYUCIISATH
BEPOSITHOCTH C UCTIOIB30BaHUEM T'pPapUIECKUX METOIOB;
MPUMEHSTH (POPMYIIBI CIIOKEHUSI 1 YMHOKEHHUS BEPOSITHOCTEH,




KOMOUWHATOpHBIE (DAaKThI U (POPMYJIBI IPU PEIICHUH 3a/1a4;
OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO
CIlydailHBIMHU BEJTMUYMHAMH; YMEHUE TIPUBOIUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA OOJBIINX YMCENT B IPUPOTHBIX U
OOIIECTBEHHBIX SIBICHUSAX;

- YMETh OIIEPUPOBATh MOHATHAMH: TOYKA, PsSMasi, INIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN YTOJI, CKPELIIMBAIOIINECS IPSMBIC,
apajieIbHOCTD U MEPIECHINKYIPHOCTD IPSAMBIX M IIOCKOCTEH,
YTOJI MEXKIY TPSIMBIMHU, YTOJI MEXy MPSIMOI U TUIOCKOCTBIO, YTOJ
MEXTy TUIOCKOCTSIMH, PACCTOSIHAE OT TOYKH JI0 TUIOCKOCTH,
[paccTOSTHUE MEXAY MPSMBIMHU, PACCTOSTHHE MEXY TUIOCKOCTSIMU;
[YMEHHE UCIIOJIb30BATh IIPH PELICHUH 331a4 U3yYeHHbIE (aKThl U
TEOpPEMBbI TNITAHUMETPHH; YMEHHE OLICHUBATh Pa3Mepbl 00bEKTOB
OKPYKAIOLIET0 MHUPA;

- YMETb ONEPUPOBATH MOHATHAMU: MHOIOIPAaHHHK, CEUEHUE
MHOTOTpaHHHKA, Ky0, TapayyieNienuIe], pu3Ma, TupamMuia,
(burypa 1 MoBEpXHOCTH BpAIEHHsI, IMIIMHP, KOHYC, map, cdepa,
ceueHust (PUTYpBI BpaIlleHuUs, TNIOCKOCTbh, Kacaromascsi cepsl,
[MTMHAPA, KOHYCA, IJI0MIAIh TIOBEPXHOCTH MUPAMUIBI, TPH3MBI,
KOHYCa, LIWIMHPA, JI0aas chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO Mapajulesenumneaa, MMpaMu/bl, IPU3MBI,
LMIMHApA, KOHYCA, 11apa; yMeHHe n300pakaTh MHOTOTPAaHHUKHU U
[MOBEPXHOCTHU BPALICHHUS, X CEYEHUS OT PYKH, C TOMOILBIO
YEePTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B POCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABUIBHBIE MHOTOTPAHHUKH;

- YMETh ONEPUPOBATH TOHSATHIMHU: ABIKEHHE B IPOCTPAHCTBE,
Mo100HBIE (GUTYPHI B TPOCTPAHCTBE; MCIIOJIF30BaTh OTHOIICHHUE




[UI0IIaIel MOBEpXHOCTEH 1 00BEeMOB OJOOHBIX (GUTYD TIPU
pELIEHNH 3a]1a4;

- YMETb BBIYUCIIATH FEOMETPUUECKNUE BEIUUNHBI (JJIMHA, YIoJ,
[10111a/1b, 00BEM, IUIOIIA/Ab TIOBEPXHOCTH ), UCIIOJb3Ysl N3yUYECHHbIE
(opMyJIBI U1 METOJIBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIBHAS CUCTEMA
KOOpJAMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE MPOMU3BECHUE, YTOJI MEX/1y BEKTOpaMU, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YNCIIO0; HAXOJUTh C
[TOMOLIbIO U3YUYEHHBIX (POPMYJI KOOPAUHATBI CEPEUHBI OTPE3Ka,
[pacCTOSIHUE MEXY IBYMSI TOUKaMU;

- YMETb BBIOUPATh MOAXOIAIINN U3YUYSHHBIH METO/ ISl peLLICHUS
3aJauu, paclo3HaBaTh MaTeMaTH4ecKue GakThl U
MaTeMaTHUeCKUe MOJEIH B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHUE IPUBOJUTH IIPUMEPHI
MaTeMaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MaTeMaTHYECKOU HAYKH.

- YMETh OIEpUPOBATh MOHATUSMU: ONpeeNIEHUE, aKCUOMa,
TeopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
[paBHOCHIIbHBIE (POPMYIIMPOBKH; YMEHHE (OPMYIHPOBATH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOJUTH
[TpPUMEPBI U KOHTPIIPUMEPHI, HCIIOJIB30BATH METO
MaTEMaTHYECKON MHAYKLNU; TPOBOANUTD JOKA3aTEIbHbIE
[paccy1eHUsI IPU PELIEHUH 33]1a4, OLICHUBATh JIOTUYECKYIO
[IPaBHIIBHOCTh PacCyKICHHUIA;

- YMETh OIEPUPOBATH MOHATUSMU: MHOKECTBO, ITOJIMHOKECTBO,
oTiepaly HaJl MHOYKECTBAMH; YMEHHUE HCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar Jisi OMUCaHHsI peaJIbHBIX MTPOLIECCOB U




SIBIICHHI ITPU PELICHUH 33/1a4, B TOM YHCIIE U3 APYTUX yUEOHBIX
[IpEIMETOB;

- YMETb ONIEpPUPOBATH MOHATHIMHU: Tpad, CBA3HBIN rpad, 1epeBo,
UK, Tpad Ha IUIOCKOCTH; YMEHUE 33]1aBaTh U OMUCHIBAThH Ipadbl
[Pa3IMYHBIMHU CIIOCOOAMU; UCIIOIB30BaTh IPadbl MPU PEIICHUH
3ajaq;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: COYETAHHE,
[epecTaHOBKA, YUCJIO COYETAHUM, YUCIIO NTEPECTAaHOBOK; OMHOM
HproToHa; yMeHUE IPUMEHSATh KOMOMHATOPHBIE (aKTHI U
[pAcCy>KJICHUsI IJIs1 PEIICHUs 3a/1aY;

-YMETh ONEPUPOBATH MOHITHAMU: HATyPATbHOE YHUCIIO0, 11eJI0€
YICIIO, OCTATOK [0 MOIYJIIO, palliOHAILHOE YHUCIIO,
MppallMOHAIEHOE YHCIIO, MHO)KECTBA HATYPAJIbHBIX, IENbIX,
[PaIlMOHATIbHBIX, IEHCTBUTENBHBIX YHCEN; YMEHHE UCTIONIb30BaTh
MPU3HAKU JETUMOCTH, HAUMEHBIIUN OO eNUTeNb 1
HavMEHbIIIee 0011ee KpaTHOEe, AITOPUTM EBKITHIA U pelieHUN
3a1a4; 3HAKOMCTBO C pa3JIMYHbIMU MO3UITUMOHHBIMHU CUCTEMAaMU
CUVICIICHUS,;

- YMCTb CBO6OI[HO OINCpHUPOBATH NOHATUAMM: CTCIICHD C L CJIBIM
[OKa3aTesleM, KOPEHb HaTypaJbHOU CTETEHU, CTEIEHb C
[palliOHATBHBIM I1OKA3aTEIEM, CTETIEHb C IEUCTBUTEIbHBIM
(BeIlecTBEHHBIM) MTOKa3aTeneM, Jorapudm ducia, CHHYC,
KOCUHYC U TAaHT€HC MPOU3BOJIBLHOIO YUCIIA;

- YMETb ONIEPUPOBATH MOHATUSIMU: TOKJECTBO, TOXKIECTBEHHOE
npeoOpazoBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPaBHEHUI
1 HEPAaBEHCTB, PABHOCUJIBHOCTh YPABHEHH, HEPABEHCTB U
CUCTEM, pallHOHAJIBHBIC, NPpallOHAJIBHBIC, ITOKA3aTCIIBHEBIC,

CTCIICHHBIC, J'IOl"apI/I(bMI/I'-IeCKI/Ie, TPUTOHOMECTPUYCCKUEC




YpaBHEHHsI, HEPAaBEHCTBA U CHCTEMbI; YMEHHUE peliaTh YpaBHEHUS,
HEPaBEHCTBA U CHCTEMBI C IIOMOIIBIO Pa3IMYHBIX TPUEMOB;
[peraTh ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TAPaMETPOM;
[IPUMEHSTHh YPaBHEHUSI, HEPABEHCTBA, UX CUCTEMBI I PEIICHUs
MaTeMaTHUeCKHX 3ajay U 3ajlad U3 pa3IMyHbIX o0sacTell HAyKH U
[p€aIbHOM JKU3HU;

-yMeTh CBOOOIHO ONEePUPOBATh MOHATUAMU: IpaUK PYHKIIHH,
oOpaTHast pyHKIUS, KOMIO3HLUS PYHKINH, THHEHHAs QyHKIHS,
KBaJpaTU4Hask GYHKIHWs, CTeNeHHAss (YHKIHSA C IETBIM
[oKa3aTesieM, TPUTOHOMETpUYecKrue (PyHKINUU, 0OpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAs U
morapudmuydeckas pyHKIUU; yMEHHE CTPOUTH TpaduKu
(yHKIUH, BBIIOIHATH TpeoOpazoBaHus rpaduKoB GyHKIUI;
YMEHHE UCIIONIb30BaTh rpapuKku GYHKIUHA sl U3yUSHHS
[IPOIIECCOB M 3aBUCUMOCTEH MPH PEeILICHUH 3aj1ayu U3 IPYTUX
[YI€OHBIX IPEMETOB U U3 PEATbHON KU3HU; BHIPAXKATD
(hopMyIaMu 3aBUCUMOCTH MEXK]Ty BETHUYNHAMU;

YMEHHE CBOOOIHO ONIEPUPOBATH MOHATHAMU: Y€THOCTH (PYHKITUH,
MEPUOTNIHOCTD (DYHKIIMH, OTPAaHHYEHHOCTD (DYHKITHH,
MOHOTOHHOCTb (DYHKIIUH, SKCTpeMyM (YHKIMH, HAnOoJIblIee U
HaMeHblIIee 3Ha4eHUsl QYHKLIUU Ha IPOMEKYTKE; yMEHUE
[IPOBOJIUTH UCCIIE0BaHUE (DYHKIINHY;

YMEHHUE MCIIONIb30BaTh CBOMCTBA U rpaduku GYHKIUN I
peleHNsl ypaBHEHH, HEpaBEHCTB U 33/1a4 C TapaMeTpamu;
300pakaTh HA KOOPAMHATHOM TIOCKOCTH MHOYKECTBA PEIICHUN
YpaBHEHH, HEPABEHCTB U X CHCTEM;

- YMETh CBOOOTHO OTIEPHPOBATH TIOHSTHIMH:
MOCIIeI0BATEIBHOCTb, apu(hMETHUECKAs POTPECCHs,
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reoOMEeTpHYECKasi MPOrpeccusi, 0ECKOHEYHO yObIBaroIas
reOMEeTPHYECKas IPOTPECCHsl; YMEHHE 331aBaTh
[10CTIeI0BATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX
bopmyu;

- YMETh OIEPUPOBATH MOHATUSMU: HEMPEPHIBHOCTH (PYHKIIHUH,
ACHUMITOTHI rpaduka QyHKIMH, IEpBasi U BTOPast IPOU3BOIHAS
(yHKIIUU, TEOMETPUUECKHUI U (PU3HUECKUN CMBICT POU3BOIHOM,
repBoOOpas3Hasi, ONpeesICHHBIN HHTETPall; YMEHHE HaXOIUTh
ACHMITTOTHI rpaduka GyHKINN; YMEHHE BEIUUCIIATH TIPOU3BOTHBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIIMH (DyHKIIHH,
HAXO/JWUTh YPaBHEHUE KacaTeNbHOU K rpaduky QpyHKIUH,
[YMEHHE MCIIOIb30BaTh MPOU3BOIHYIO JISl UCCIIEAOBAHUS
(byHKIUH, 7151 HAXOKICHHSI HAUTYYIIIero PEIICHUs B
[IPUKJIAHBIX, B TOM YHCIIE COIUATBHO-DKOHOMUYECKUX U
(bu3MYeCKUX 3a/1a4ax, i ONpeIeIeHUs] CKOPOCTH U YCKOPEHHUS;
HAXOJUTH TUIOMIAIU U 00BEMBI (PUTYP C TOMOIIBIO HHTETPAa;
[TPUBOANTH PUMEPBI MATEMAaTHIECKOTO MOJICITUPOBAHUS C
roMoIbio AuddepeHImanbHbIX YPaBHEHUH;

- YMETh ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE YUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOIYJIb U apTYMEHT
KOMILUIEKCHOTO YHca, (hopMa 3alucu KOMITJIEKCHBIX YHCel
(reoMeTpuyeckas, TPUTOHOMETpUYECKas U ajaredpanydeckas);
YMETh POU3BOIUTH apu(METHUECKUE TEHCTBUS C
KOMIUJICKCHBIMU YHCIIAMU; IPUBOUTH MPUMEPHI HCTIOTH30BAHHS
KOMILUIEKCHBIX YHCEIT;

- YMETh CBOOOTHO OTIEPHPOBATH TIOHATHIMH: CPETHEES
apudMeTHIECKOoe, MeInaHa, HanOoJIbIlIee 1 HAUMEHBIIIEE
BHAYCHUs, pa3Max, JUCIEPCHs], CTAHIAPTHOE OTKIIOHEHHUE IS
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OTIMCaHMS YHCIIOBBIX JaHHBIX; YMEHHE UCCIIEI0BATD
CTaTUCTHUYECKUE JaHHbIE, B TOM YUCIIE C IPUMEHEHUEM
rpadM4ecKuX METOJIOB U SJIEKTPOHHBIX CPEACTB; rpaduuecKu
icCiieoBaTh COBMECTHBIC HAOIOIEHUS C IIOMOILBIO JUarpamMm
[pacCeBaHMS U JJUHEUHOW pEerpeccuu;

- YMETh HAXOJIUTh BEPOATHOCTH COOBITHI C MCIOJIB30BaHUEM
rpadUuecKuX METO/I0B; IPUMEHSTD [Tl pEIIeHUs 3aa4 (popMyIIbl
CJIOKEHMSI U YMHOXKEHUS BEpPOSITHOCTEHN, POPMYJITy ITOITHON
BeposITHOCTH, (hopmyiry bepHysum, komOuHAaTOpHEIE (DAKTHI U
(hOpMyJIBI; OLIEHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHI; YMEHHE
OTIepPUPOBATH TOHATHIMU: CITydaiiHas BETMUMHA, PacCIpeeiICHIE
BEPOSATHOCTEH, MaTEMaTHUECKOE OXKUAAHUE, TUCTIEPCHS U
CTaH/IapTHOE OTKJIIOHEHHE CITy4YailHOW BEIHUYUHBI, (QYHKIUN
[pacrpesiesieHus U TUIOTHOCTH paBHOMEPHOTO, MOKA3aTeNbHOTO U
HOPMAaJILHOTO PacIpe/ieNIeH I ; yMEHUE HCII0Ib30BaTh CBOWCTBA
M3YYEeHHBIX paclpe/ieIeHui UTsl peleH st 3a]1a9; 3HaKOMCTBO C
MMOHATHSIMU: 3aKOH OOJIBIINX YMCEIl, METOJIBI BEIOOPOUHBIX
MICCIIeIOBAaHHIT;, YMEHUE TIPUBOIUTH IPHUMEPHI TIPOSIBIICHHSI 3aKOHA
OOJIBIIINX YHCEN B IPUPOIHBIX M OOIIECTBEHHBIX SIBJICHUSAX;

- YMETb CBOOOTHO ONEPUPOBATH MOHATHAMM: TOUKA, MpsMas,
[JIOCKOCTB, POCTPAHCTBO, OTPE30K, JIyY, MJIOCKUHN Yrol,
NIBYTpaHHBIN YTOJI, TpeXTpaHHBIN Yo, IepeceKaroIuecs,
MapasiesbHbIe U CKPEIIMBAOLINECs IPSIMbIe, TapaieIbHOCTh U
[EepIeHAUKYIISIPHOCTh MPSMBIX U TIOCKOCTEH, YToa MexXy
MPSIMBIMH, YTOJI MEX/TY MPSIMOH ¥ IJIOCKOCTBIO, YTOJ MEXKITY
TUIOCKOCTSIMHU; YMEHHE UCTIOIB30BaTh MPU PEIICHUH 3a/1a9
M3ydeHHBIE (PaKThl M TEOPEMBI ITIAHUMETPUH; YMEHHE OIICHUBATh
[pa3Mepbl 00BEKTOB B OKPYIKAIOIIEM MUPE; YMEHHUE OTIEpUPOBAThH
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[MOHATUSMHU: MHOTOTPaHHUK, CEYeHHE MHOTOI'PaHHUKA,
[paBUIIBHBII MHOTOTPAHHUK, IPU3Ma, TUpamMuaa, purypa u
[MOBEPXHOCTh BpALCHUs, IUIMHIIP, KOHYC, IIap, chepa, pa3zBepTka
[TOBEPXHOCTHU, CEYECHUsI KOHYCa U LMJINHPA, NapaJljebHble OCH
I OCHOBAHMIO, CEUEHME 11apa, INIOCKOCTh, Kacarouasicst chepsl,
LWINHAPA, KOHYCa; YMEHHE CTPOUTh CEUEeHHE MHOIOI'PaHHHKA,
11300pakaTh MHOTOTPAHHUKH, (PUTYpBI ¥ TIOBEPXHOCTH BpALLICHUS,
X CEUYEHUS], B TOM YHCIIE C TIOMOIIBIO 3JICKTPOHHBIX CPEJ/ICTB;
YMEHHE TIPUMEHSTh CBOMCTBA T€OMETPUUYECKHX PUTYP,
CaMOCTOSITENTFHO (hOPMYITHPOBATH OTIPENIEICHUS H3y4aeMbIX
(buryp, BBIIBUTaTh TUTIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTpruecKux (puryp, 000CHOBBIBATbh UM OIPOBEPIaTh MX;
YMEHHE MPOBOJUTH KiIaccu(UKALUIO GUTyp MO Pa3IUuHbIM
[IpU3HAKAM, BBIIOJHATH HEOOXOAUMBIE JONOJHUTEIbHbIE
[TOCTPOCHMS;

- yMETh CBOOOJIHO ONIEPUPOBATH MOHATHIMU: TUIOMAAb (QUTYPHI,
00BbeM (DUTYPBI, BETMYMHA yTIIa, PACCTOSHUE OT TOYKH JI0
[IOCKOCTH, PACCTOSTHHE MEXKAY MPSMBIMHU, PACCTOSHHE MEXTY
[IOCKOCTSIMU, IO c(hephl, IO Ib TOBEPXHOCTH
MUpaMUIbl, IPU3MBI, KOHYCa, HWIMHIPA, 00beM Ky0a,
MPSIMOYTOJIBHOTO Mapajulesenumneaa, MMpaMu/bl, IPU3MBI,
[WINHAPA, KOHYCA, [1apa; YMEHHE HaXOAUTh OTHOIIEHUE
00BEMOB MOAOOHBIX QUTYD;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: JIBHKEHHE,
MapajuieIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B
[IPOCTpaHCTBE, TOBOPOT, IpeoOpazoBaHue Noa00us, ToJ00HbIE
(burypsl; yMeHHE paclo3HaBaTh paBHbIE U OJ00HBIE (GUTYPHI, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMEHUE
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MCII0JIH30BaTh FT€OMETPUUYECKUE OTHOIICHUS, HAXOAUTh
FCOMETPUUYECKHUE BEIIMUMHBI (IJTMHA, YTOJI, TJI0IIAh, 00BEM) IpH
[PEIICHUY 3a]1a4 U3 IPYTHX YUEOHBIX MPEAMETOB U U3 peaTbHON
PKU3HU;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: IPIMOYTOJIbHAS
CHUCTeMa KOOPJIUHAT, BEKTOP, KOOPIUHATHI TOUYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOU3BEACHIE BEKTOPA Ha YHCIIO,
[pa3IoKEHUE BEKTOpa 10 0a3UCy, CKATISIPHOE MPOU3BEICHUE,
BEKTOPHOE ITPOU3BEICHUE, YTOJI MKy BEKTOPAMH; YMEHHUE
MCII0JIH30BaTh BEKTOPHBINA U KOOPJIMHATHBIN METOT JJIsl pEIICHUs
FCOMETPUUYECKUX 3aJ1a4 U 3a7a4 JIPYTUX YUYeOHBIX MTPEIMETOB;
ONIEPUPOBATH MOHITUAMU: MaTpula 2Xx2 u 3x3, onpeaeanuTeb
MaTpPHUIIbI, TEOMETPUYECKHI CMBICI OMPEeIUTENS,;

- YMETh MOJICJIUPOBATH PealibHbIE CUTYAIMH Ha SI3bIKE
MaTEeMaTUKH; COCTABJISATh BBIPAKEHUSI, ypPaBHEHHU S, HEPABEHCTBA U
X CUCTEMBI 110 YCIOBHUIO 3a]a4M, UCCIEA0BATh TOCTPOCHHBIE
MOJIEJIH C UCTIOIH30BaHUEM alllapara ainreopsl,
MHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yJbTaT; CTPOUTH
MaTeMaTUYeCKUE MOJIETH C TTIOMOIIBI0 T€OMETPUUECKUX MTOHSITHIMA
1 BEIMYUH, PEIIATh CBA3aHHBIE C HUMH MPAKTUYECKUE 3a/1a4H;
COCTABJISITh BEPOATHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH
[MOJTyYEHHBIN pe3yJIbTaT; PeliaTh MPUKIIaIHbIE 3a0a4n
CpelICcTBaMU MaTEMAaTUYECKOI0 aHAJIN3a, B TOM YHCIIE COLUATbHO-
PKOHOMHYECKOTO M (PH3UIECKOT0 XapaKTepa,;

- YMEHHE BBIOMPATh TOIXOIAIIAN METO/ IJIsl PEIICHUS 3aa4H;
MOHMMAaHNUE 3HAYMMOCTH MaTEMaTUKH B U3YUYE€HUH TPUPOTHBIX U
0OIIIECTBEHHBIX TIPOIIECCOB U SIBJICHUI; YMEHHE Paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE, YMECHHE
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[IPUBOJUTH IIPUMEPHI MATEMATUYECKUX OTKPBITHUHA POCCUMCKON U
MHUPOBOM MaTEMaTU4YECKON HAyKU

OK 4. Ocy11ecTBiIsITh MOUCK
mH(bOopManuy, HeOOXOMMOi
151 5 PEKTHBHOTO
BBITTOJTHEHUS
podecCHOHATBHBIX 33/a4.

OK 5. Mcnonb3oBaTh
MH(pOpPMaIMOHHO-
KOMMYHHKAI[IOHHBIE
TEXHOJIOTUH B
podeccnoHanbHOM
NeSITeIbHOCTH.

B 005acTH IEHHOCTH HAyYHOTO MO3HAHUSA:
-chopmupoBaHHOCTH MUPOBO33PEHHS,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS]

- yMETb OIEpUPOBATh TMOHATUSAMU: palUOHAIbHAS (QYHKIIHS,

byHKIWHS, byHKIWHS,
morapupmMuyueckass (QyHKUUS, TPUTOHOMETPHUYECKUE (DYHKIHNH,

TIOKa3aTCJIbHasA CTCIICHHAs

HAayKH M OOIECTBEHHOW NPAKTHKH, OCHOBAHHOTO H106paTHble GYyHKIMK; yMEHHE CTPOUTHh TIpaduKd HU3yUYEHHBIX

anore  KyJbTyp, CIOCOOCTBYIOILETO OCO3HAHHMIO
CBOET0 MECTa B MOJHUKYJIBTYPHOM MHUDE;

- COBEPILCHCTBOBAHUE S3BIKOBOW M YHUTATEIHCKOMH|
KyJbTYpbl KaK CpEICTBAa B3aUMOJCHCTBUS MEXKNY|
JTFOIEMH U TIO3HAHUSI MUDA;

OCO3HAaHUEC NI ECHHOCTHU HaYIIHOﬁ JACATCIIbHOCTH,

FOTOBHOCTb OCYIIECTBIISATh IIPOEKTHYIO u
MICCIIEIOBATEIbCKYIO JESATEIIbHOCTh UHANBUIYAIbHO U
B IpymIie.

OBnaneHue YHUBEPCAIBLHBIMH y4eOHbIMU

[MO03HABATEIbHBIMU ACHCTBUSAMMU:

B) paboTa ¢ uHpopmMaruei:

- BJIAJETh HaBBIKAMU IOJy4EHUS HH(POpMALMU U3
MCTOYHUKOB  Pa3HbIX  THUIOB,  CAMOCTOSITEIHLHO
OCYILIECTBIISATh TIOMCK, AaHAIM3, CUCTEMAaTH3AIHI0 W
MHTEpPIpETani0 WHPOPMALUK PA3TUYHBIX BHIIOB M
(hopM mpecTaBICHNUS,

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (opMarTax C yuyeTom
HazHaueHUs MHGpOpMAIMM M LEJIEeBOH ayIuTOPHH,
BHIOMpAss ONTHUMAJIbHYIO (OpPMY TMpEACTaBICHUS U
BU3YyaTU3aIIH;

JJICTUTUMHOCTD

OLICHUBAThb AOCTOBCPHOCTD,

(yHKIMHA, WCHOJB30BATh TpadUKHU TPU HU3YYEHUH MPOIECCOB U
3aBUCUMOCTEH, IpH peleHUH 3aJad U3 Jpyrux y4eOHbIX
[IpEeIMETOB U 33734 U3 PEalbHOM JKU3HU; BbIpaxkaTh (opMyiIaMu
3aBUCUMOCTHU MEXY BEIUYUHAMU;

- YMETb OIIEpUPOBATH MOHATHUAMU: TOXKIECTBO, TOKIECTBEHHOE

peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHHN

I HEpPaBEHCTB, PAaBHOCHIBHOCTb YpPAaBHEHUM, HEPABEHCTB U
CUCTEM, palUUOHAIbHBIC, HPPALUOHAIBHBIC, IIOKa3aTeIIbHBIE,
CTEIICHHBIE, Jorapumuyueckue, TPUTOHOMETPUYECKUE

YPAaBHEHUsI, HEPABEHCTBA U CHUCTEMBI; YMETh peEllaTh YPaBHEHUS,
HEpaBEHCTBA M CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX IPUEMOB;
[peIIaTh ypAaBHEHMS, HEPABEHCTBA U CHUCTEMBI C IAPAMETPOM;
[PUMEHATH YPABHEHMS, HEPABEHCTBA, UX CUCTEMBI JJISl PELICHUS
MaTeMaTHYeCKHX 3a/1ad ¥ 33[a4 U3 Pa3IMdHbIX 00JIacTeil HayKH U
[pEATbHOM JKU3HH;

yMETb CBOOOJHO ONEPUPOBATh MOHATHSAMM: JIBUKEHHE,

MapayiebHBIA  TIEPEHOC, CHMMETPUs Ha TIUIOCKOCTH W B
[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHuE MMOA00MS, MOJO00HBIE
(burypbl; yMeTh pacro3HaBaThb paBHbIE U MOJ00HBIE (DUTYDHI, B
TOM 4YHCIe B HPUPOJE, apXHUTEKType; yMETh
MCTIOJBb30BaTh  T€OMETPUYECKHE HaXOJIUTH|

TCOMCTPHUYICCKUC BCIIMINHDBI (I[J'II/IHa, yroi, miomanb, O6T>CM) npy

UCKYCCTBE,
OTHOLIECHMS],

15



uHpOpMalMK, €€  COOTBETCTBHE INPAaBOBBIM U
MOpaIbHO-ITUUYECKUM HOpPMaM;

- WCHOJB30BaTh CpEACTBA HMH(DOPMAIMOHHBIX U
KOMMYHMKAllUOHHBIX ~ TE€XHOJOTMH B  PELICHUU
KOIHUTHBHBIX, KOMMYHHMKaTHUBHBIX %1

OpraHU3aIMOHHBIX 3a/1a4 C COOJII0/IeHuEM TpeOOBaHHA

DPrOHOMHMKH, TEXHUKH O€30MACHOCTH, T'MTHCHBI,
pecypcocOepeeHus, MPAaBOBBIX U ITHUECKUX HOPM,
HOPM MH(POPMAIIMOHHON O€301aCHOCTH;

- BJAaJACTb HAaBbIKaMH paClIO3HABAHUA W 3alIWTH]
0e30macHOCTH|

uHpopManuy,  HMHGOPMAITMOHHON

VIMYHOCTH

pEIIeHNN 3a7a4d U3 JIPYrMX YYEOHBIX IPEIMETOB U U3 PEalIbHOM
PKU3HU

OK 1. ITonnmaTts CyliHOCTh
1 COITMATBHYIO 3HAYUMOCTh
Oyyuieit mpodeccuu,
[IPOSIBIIATH K HEU

YCTOMUYMBBINA UHTEPEC.

B ob6nactu AYXOBHO-HPAaBCTBCHHOI'O BOCIIUTAHUA:

C(bOpMI/IpOBaHHOCTB HpPaBCTBCHHOI'O CO3HAHMHA,
DTUYCCKOI'O ITIOBCACHUA,

- CIOCOOHOCTh OIIEHHWBATh CHUTYalMI0 W MPUHUMATH

OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAIHHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAaHME JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOWYMBOTO OyAyIIETo;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTEISIM U
(unu) APYTUM 4YJI€HaM CEeMbH, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPHUHATHS LIEHHOCTEH CEMENHOM
PKU3HH B COOTBETCTBHUU C TPAAUIUMSIMH HApOJIOB
Poccuu;

OBnageHue YHUBEpCaTbHBIMHU PEryJIsTUBHBIMU
MENCTBUSIMU:

a) caMOOpTaHU3aLUs:
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- CaMOCTOSITEJIbHO OCYILECTBIATh I103HABATEJIbHYIO
e TENIBHOCTD, BBIABIATH MPOOJEMBI, CTaBUTh M|
(bopMyIIMpoOBaTh COOCTBEHHBIC 3a/1auu B
00pa3oBaTeNbHON  JEATENbHOCTH UM KU3HEHHBIX]
CUTyalusX;

- CaMOCTOATENIbHO  COCTaBJIATh IUIAH  PELICHMUS]
MpoOJieMbl € Y4eTOM  HMMEIOIIHUXCS  PECypcCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

CrIocoOCTBOBaTh  (DOPMHUPOBAHUIO M IPOSIBICHUIO
[IUPOKOW DJPYAMIIMM B Pa3HBIX O00JIACTAX 3HAHUU,
[MOCTOSIHHO TMOBBIIIATH CBOW 0Opa30BaTENbHBIN |
KYJbTYpPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIOIb30BaTh MpPUEMBl peIeKCUu s OLIEHKH
CUTyalllu, BEIOOpa BEPHOTO PELICHMUS;

- yYMeThb OLEHUBaTh PHUCKU U  CBOEBPEMEHHO
[IPUHUMATh PELIEHUS M0 UX CHUKEHUIO;

B) SMOLIMOHAJIbHBIM ~ MHTEIJIEKT, MpEeANoIararuuii

c(hOpMUPOBAHHOCTH:
BHYTPCHHEH MOTHBAIIUH, BKJIFOYAIOIICH CTPEMIICHHE K
ITOCTIDKEHUIO  IIeTd M YCIeXy,  ONTHUMH3M,

MHUIMAaTUBHOCTb, YMEHHUE [EHCTBOBAaThb, HCXOIA U3
CBOMX BO3MOXKHOCTEH;

- OMIIAaTHUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMATH
PMOIMOHAIBHOE COCTOSIHHE JPYTHX, YYUTHIBATh €r0
[pU OCYIIECTBIEHUU KOMMYHHKAIUU, CIOCOOHOCTH K|
COUYYBCTBHIO U CONEPEKNBAHUIO;
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- COIMAJIBHBIX HaBBIKOB, BKJIIOYAIOIIHUX CIIOCOOHOCTH

BEICTpAUBAaTh OTHOIICHHS C JAPYTUMH  JIIOIBMH,
3a0OTUTHCS, TMPOSBIATH HWHTEPEC U  pa3peliaTh
KOH(JIUKTBI

OK 6. PaboraTh B KOMaH[IE,
P PeKTHBHO 00IIATHCS C
KOJIJIEraM#, PYKOBOJICTBOM,

KJIMCHTaMMU.

FOTOBHOCTHL K CaMOpPAa3BUTUIO, CaAMOCTOATCIIbHOCTU H
CaMOOITPECACIICHUTO,

-OBJIQICHUC HaBbIKAMU y‘le6HO-HCCHGHOB&TGHLCKOﬁ,
HpOGKTHOﬁ U COIMaIbHOM JACATCIIbHOCTH,

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMHA

MEeCTBUSIMU:
0) COBMECTHAsI I€SITEIIbHOCTD:
- TOHMMaTh W  HUCIOJIb30BaTh  IPEUMYIIECTBA

KOMaHJAHOW M UHJIMBUyaJIbHOU paboThI;

- [pUHUMATh LI€TM COBMECTHOM JeSATEIbHOCTH,
OpPraHu30BBIBATH U KOOPAWHUPOBATH JEHCTBUSA 1O €€
ITOCTH)KEHUIO: COCTaBIISATh IU1aH necTBui,
pacrpeneNiaTh poidd C YYeTOM MHEHUH YYaCTHHMKOB
00CYX/1aTh pe3yJIbTaThl COBMECTHOI paboThI;

- KOOpJMHHUPOBATh U BBINOJIHATH PadOTy B YCIOBHSIX
peaIbHOrO,

B3aMMO/ICHCTBUS,

BUPTYaJIbHOIO ¥ KOMOWMHUPOBAHHOTO

- OCYHICCTBJIIATH IIO3UTUBHOC

[MOBECACHHUEC B pa3jJU4YHbBIX CHUTyallHgX,

CTPATCTUYCCKOC
ITPOSABJIATDH|
TBOPYECCTBO 1 BOO6p8.)KCHI/Ie, OBITH HWHHUIIWMAaTUBHBIM.

OBJ'Ia,Z[CHI/IC YHUBCPCAJIbHBIMU PEryJIsiITUBHBIMU

MEeNCTBUSIMU:

- YMETh OIIEpUPOBATh MOHATHUAMM: CIIyYalHBIN OINBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMETh BBIYUCIIATH
C  HCIIOJIb30BAHHEM

BEPOSITHOCTh rpaduyecKux

[IPUMCHATDH (bOpMy.]'IH CJIOKCHHUA U YMHOXCHUSA BepOHTHOCTCﬁ,

MCTOOOB,

KoMOMHaTOpHbIE (aKkThl M (GOpMyINbl MPU PEIICHUU 3a]ad;
OLICHUBATh BEPOSTHOCTU PEANbHBIX COOBITUN; 3HAKOMCTBO CO

CJIy‘-IaﬁHI)IMI/I BCJIMUYHMHaAMMU, YMCHUEC INPUBOAUTL IMPUMCPL]

IIPOABJICHUA  3aKOHaA OOJBIINX YHCEI B IpUPOAHBIX H

OOIECTBEHHBIX SBJICHUSX;

- YMETh CBOOOJHO OTICPUPOBATH MOHSATHUSAMHU: CTETICHb C IICIBIM

CTEIIEHH, CTEICHb C
C JCHCTBHUTCIHHBIM

[IOKa3aTecJIEM, KOPCHb HaTypaHBHOfI
CTCIICHDb

aorapupm

[PAlMOHAJIBHBIM  ITOKAa34aTCJIEM,

(BeLIECTBEHHBIM)  ITOKa3aTeleM, 4lclla, CHHYC,
KOCHUHYC U TAHT€HC IPOU3BOJIBHOIO YHCJIA;
- yMeThb CBOOOJIHO OINEPUPOBATh MOHSTUAMU: Tpaduk (yHKIUH,

oOpaTHast (QYHKIMS, KOMIIO3ULIUA (PYHKUMN, TUHEHHAs QYHKIMS,

KBajipaTH4Has (yHKUUS, CTeNeHHas (QyHKUUS C  [eJbIM
[oKaszarejieM, TpUrOHOMeTpuueckue  (GyHKUUH, OOpaTHbIE
TPUTOHOMETPUYECKHE byHKIUY, MoKasareiabHast u

norapumuydeckas GyHKIUU; YMETh CTPOUTH TpaduKu (YHKIUH,
BBITMOJIHATE Peo0pa3oBaHus rpauKoB PYHKINH;
- yMeTb MHCIONB30BaTh rpadukd QyHKIOMA UId  HU3ydeHus

') IPUHATHE ce0s U IPYTUX JIOACH:

IIPOLIECCOB U 3aBHCHUMOCTEM npu pelcHUU 3alad H3 JpYTHUX
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- MPUHUMATh MOTHBBI U apTYMEHTBHI JIPYTHX JIIOJACH
[IPY aHAJIN3E PE3yIbTATOB ACITEILHOCTH;

- TPU3HABATh CBOE MPABO W IMPABO JPYTUX JIIOJICH Ha
OIINOKH;

- pa3BHBaTh CIIOCOOHOCTH IOHMMATh MHUP C TO3HIIMH
IIPYyTroro 4ejioBeKa

Y4eOHBIX TPEIMETOB W U3 pealbHOW JKU3HH, BBIPAXKATh
(hopMynIaMu 3aBUCUMOCTH M@Ky BETHUYUHAMU;

- CcBOOOJHO ONEpPHPOBATH TOHATHAMHU: YETHOCTh (DYyHKIHH,
[EPUOJUYHOCTD (byHKLHY, OTrPaHUYEHHOCTH byHKLHMY,
MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (QYHKLUHU, HauOoJjbllee U
HauMEHblIee 3HA4eHUs (YHKUMHM Ha MPOMEXKYTKE; YMETh
[IPOBOJIUTH UCCIIEI0BaHUE (DYHKIINHY;

- YMETh HCIOJB30BaTh CBOWCTBA W Tpapuku (QYHKIUN s
[pELICHUSI YPaBHEHMI, HEPABEHCTB M 3aJad C IapaMeTpaMu;
M300paXkaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA PEHICHHIA

YPAaBHEHUI, HEPABEHCTB U UX CUCTEM

OK 6. PabotaTh B KOMaH/IE,
b PeKTHBHO 00MIATHCS C
KOJUIETaMH, PYKOBOJICTBOM,

KIIMCHTaMMU.

B 00acTH 5CTETHYECKOr0 BOCIIUTAHHUS

3CTETUYECKOE OTHOIIEHHE K MHUpY, BKIOYas
PCTETHKY  OblTa, HAYYHOTO U  TEXHHYECKOTO)
TBOpYECTBa, CIIOpPTa, Tpyda ©  OOIIECTBEHHBIX
OTHOIIICHUI;

- CHOCOOHOCTh BOCHPHUHHMATh pa3IM4YHbIE BUJbI
MCKYCCTBa, TPAJAULIUA U TBOPUYECTBO CBOETO U JAPYTHUX|
HapOo0B,

HICKYCCTBA,;

omyumarb S5MOIUOHAJIBHOC BO3JICHCTBHE

- yOeXIeHHOCTh B 3HAUYUMOCTH JUIs JIMYHOCTU WU
o0111ecTBa OTEYECTBEHHOTO W MMPOBOIO MCKYCCTBA,
PTHUYECKMX KYJIbTYPHBIX TpPaJuLHUA W HAPOJHOIO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPDQ)KEHHUIO B PAa3HbIX BHJAX
MCKYCCTBAa,  CTPEMJICHUE  NPOSABISATH  KayeCTBA
TBOPYECKOM JINYHOCTH;

OBJ'Ia,Z[CHI/IC YHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMHA

- YMCTb OIICPUPOBATL NOHATUAMH: CPCIAHCC apHQ)MeTI/I‘leCKOC,
HauOoJNbllleeE W HaMMEHbIIIEE 3HAa4YCHUAI,
CTaHAApTHOC

MCAHaHa, pasMmax,

JIUCIICPCHA, OTKJIOHCHHEC  4YHCJIOBOI'O Ha6opa;

[YMEHHe W3BJIEKATh, MHTEPIIPETUPOBATH uH(popMaIuio,

rpadukax,
OTPaKAIOUIyI0 CBOWCTBA PEAJbHBIX IIPOLIECCOB W  SBIICHHI;

[peACTaBICHHYI0 B TaOiuIax, Ha JuUarpaMmmax,
[peACTaBIAT, MHPOPMAIMIO C TOMOIIBI0 TAOJUIl U JUArpamm;
MCCIIEI0BATh  CTATUCTHUYECKUE B TOM 4YuClI€e C

IIPUMCHCHUCM Fpa(bﬂquKHX METOJOB U 3JICKTPOHHLIX CPEACTB,

JaHHBIC,

- YMETb OIIEpUPOBATh IMOHATUSAMU: TOYKA, IpsMas, IIOCKOCTD,
[IPOCTPAHCTBO, IBYIPAHHBIA YroOJI, CKPELIMBAIOIIUECS IIPSIMBIE,
[MapajuIeIbHOCTh U MEPIECHIUKYIIIPHOCTh NPSIMBIX U INIOCKOCTEH,
[YTOJI MEXIY NPSIMBIMH, YIOJI MEXKIY HPSIMOM M TUIOCKOCTBIO, YTOJI
MEXIy IUIOCKOCTSIMH, PAacCTOSHHE OT TOYKH J0 IIOCKOCTH,
[pACCTOSTHUE MEXKAY MPSMBIMH, PACCTOSTHUE MEKY IIOCKOCTSAMH;

- YMETh UCMOJIb30BaTh MPU PEIICHUU 3a7ad U3ydeHHbIE (aKThl U
TeOpeMbl TUIAHUMETPHUH; YMEHUE OLEHHBATh pa3Mepbl 00BEKTOB
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TEHCTBUSIMU:

a) oOIIeHueE:

- OCYIIECTBIATH KOMMYHHKAIlMM BO Bcex cdepax
PKU3HU;

- pacrio3HaBaTh HEBepOaJbHBIC CpPEICTBA OOIICHUS,
IMOHUMATh COIMANTBHBIX
[pacro3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CUTYalu

3HAa4YCHUC 3HAKOB,
1 CMAT4aTh KOH(l)JII/IKTI)I;

- PA3BCPHYTO H JIOTUYHO HU3JIaraTb CBOIO TOUKY 3PCHU
C UCITIOJIb30BAHUCM SA3BIKOBBIX CPCACTB

OKPYXKAOLIEro MUpa

OK 2. Opranu3oBsIBaTh
COOCTBEHHYIO JIeATEIbHOCTD,
MCXO0/1 U3 1IEJIU U CTIOCOO0B
€€ JIOCTHIKEHUS,
ONpeIEeICHHBIX

IPYKOBOJUTCIICM.

- OCO3HaHUE 00y4aroIUMUCS POCCUICKOMH
Fpa)XTaHCKOW UICHTUYHOCTH;
- [[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHEH MO3ULIUN

IIMYHOCTH  HAa  OCHOBE  JyXOBHO-HPAaBCTBEHHBIX
leHHocTe  HaponoB  Poccuiickoir  ®enepanun,
MCTOPUUYCCKUX nu HallMOHAJIbHO-KYJIbTYPHBIX]
Tpaauiuii, (OPMHUPOBAHHE CHUCTEMBI  3HAYUMBIX
NECHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
QHTUKOPPYNLIHOHHOIO MHUPOBO33PEHH,
[IPaBOCO3HAHUS, IKOJIOTHYECKOMN KYJbTYDBI,

CITOCOOHOCTH CTaBHTh nejmm U CTPOUTH KHU3HCHHBIC
[1JIaHBbI,
B gactu IrpaXaIaHCKOI'o BOCIIUTaAHUA:

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U
00513aHHOCTEH, yBaK€HHE 3aKOHA U IIPABOMOPSIIKA;

- IMPUHATHE TPaAUIUOHHBIX HalTMOHAJIBHBIX,
0011e4eTI0BEYECKUX T'YMaHUCTHYECKHX u
NTeMOKPAaTUYECKUX 1IEHHOCTEH;
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- TOTOBHOCTH HpOTI/IBOCTOSITL NACOJIOTUH]
DKCTpPEeMH3Ma, HaIlMOHAJIM3Ma, KceHopoouu,
I[I/ICKpI/IMI/IHaI_II/II/I 10 COolMaJIbHBIM, peJII/IFI/IO3HBIM,
[PacoBBIM, HAIIMOHAJIBHBIM IIPHU3HAKAM,

- TOTOBHOCTb BECTH COBMECTHYIO JEATCIILHOCTH B
MHTEpPECaXx TPaXKIaHCKOro OOIIECTBA, Y4acTBOBATh B
caMOyTIpaBJICHUH B 00111€e00pa3oBaTeIbHOM]
OpFaHI/I3aHI/II/I 1 JCTCKO-FOHOIIICCKHUX OpFaHI/I?;aIII/I?IX;

- yYMEHHE B3aHMOJICHCTBOBATH C COLMAIbHBIMHY

WHCTUTYTAMU B COOTBETCTBHHM C WX (QYHKIUSAMHU WU
Ha3HAYCHUCM,;

T'OTOBHOCTh K FYMaHHTapHOﬁ u BOHOHTepCKOﬁ

esATEeIbHOCTH;
MMaTPUOTHUYECKOTO BOCIIUTAHUS:
- cOpMHUPOBAHHOCTH POCCUMCKOW TpaKTaHCKOU

WJICHTUYHOCTH, TAaTPHUOTH3MA, YBAXKEHUS K CBOEMY)
HapOdy, YyBCTBa OTBETCTBEHHOCTHU mepen PoauHOu,
TOPIOCTH 3a CBOM Kpai, CBOIO PoauHy, CBOU SI3bIK U
KYJIBTYDY, MIPOIJIOE
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE rOCy1apCTBEHHBIM
CHMBOJIaM, UCTOPUYECKOMY U IIPUPOJTHOMY HACIIEIHIO,
Hapoa0B Poccun,

n HaCTOAIICC

OTHOIICHUE K

[MaMATHHUKaM,
mocTkeHussM Poccuu B HAyKC, HMCKYCCTBEC, CIIOPTC,

TpagusaImM

TEXHOJIOTUAX U TPYAE;
- uJeliHas yOeXKIeHHOCTh, TOTOBHOCTh K CITY>)KCHHIO U
3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €T0 CYIL0Y;

00yJaroIuMuCS

OCBOCHHBIC MCKIIPCIMETHBIC
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NOHSTHS W YyHUBEpCAllbHbIE Y4YeOHbIC JIeiCTBUS
(peryysiTUBHBIC, MO3HABaTEJbHEIC,
KOMMYHHUKATHBHBIC);

- CIIOCOOHOCTh MX HCIIOJIb30BAaHHS B IO3HABATEIBLHOMN

1 COLMAJIBHON IPaKTHUKE, TOTOBHOCTh K|
CaMOCTOSITEJIbHOMY IUITAHUPOBAHMIO u
OCYILIECTBIICHUIO yueOHoit NesITeIbHOCTH,
OpraHu3aluu y4eOHOro COTPYAHHUYECTBA C

rcaarort4yCCKuMmn pa60THI/IKaMI/I H CBCPCTHUKAaMHU, K

y4aCTUIO B IIOCTPOECHUHU VHJIMBH1yaJIbHON
00pa30BaTebHON TPACKTOPUH;
- OBJIAJICHNE HABBIKAMHU Y4E€OHO-HCCIIEIOBATEIILCKON,

HpOGKTHOﬁ U COIIMAIbHOM JAESITEIbHOCTU

OK 3. AnanuzupoBaTh
pabouyto CUTYaIuIO,
OCYLIECTBJIATh TEKYLIUN U
MTOTOBBIM KOHTPOJIb, OLICHKY
11 KOPPEKIIHIO COOCTBEHHOM
eI TeTbHOCTH, HECTH
OTBETCTBEHHOCTH 32

[PE3yJIbTAThI CBOEH pabOTHI.

HC IIPUHUMATb ﬂeﬁCTBHﬂ, IMPUHOCAIIUEC BpPCH|

OKpYXaIoIIe Cpeae;
- YMETh IIPOrHO3UPOBATH HeOJIaronpusTHbIE
DKOJIOTHYECKHUEC IIOCJIICACTBH NpCAIPUHUMACMBIX]

NIEHCTBHM, TPEAOTBPAILATh UX;
- PacIIMpPUTH ONBIT JCATEIBHOCTH JKOJIOTHYECKOH

HAITPABJICHHOCTH,
- paBpa6aTBIBaTB IJIaH pCUICHUA HpO6HCMBI C YUCTOM
AHaJIn3a UMCIOIINXCA MaTepruaJIbHbIX 51

HEMaTEPHAIbHBIX PECYPCOB;

- OCYLIECTBJIATH LI€JIECHAIPABICHHBII MOUCK NEpeHOCa)
CPEJCTB U CIOCOOOB JIeHCTBUSA B MPO(ECCHOHATIbHYIO
cpeny;

- YMCTb INICPCHOCUTHL 3HAHHA B II03HABATCIIBHYIO U
MPAaKTUYECKYIO O0JIACTH KU3HEIEATEIIHOCTH;

yMETh OINEPUPOBATh MOHATUAMHU: (QYHKIHSA, HENpepbIBHAS
dbyHKIHS,

MHTErpal;

MPOM3BOJHAs, MEepBOOOpa3Has,  OINpeAeTIeHHBIN

YMETb HaxOJUTh IPOU3BOJHBIE AJIEMEHTAPHBIX
(yHKIMH, MCHOJb3Ysl CHpPaBOYHbIE MaTepuaibl; HWCCIENI0BaTh B
[POCTEHIINX CilydasX (PyHKIMM Ha MOHOTOHHOCTb, HAaXOIWTh
HauOoNbIIME M HAUMEHbIIME 3HAueHUs (YHKIUHA; CTPOUTH
rpaduKkd  MHOTOWIEHOB  C  KCIIOJIb30BAaHMEM  armnapara
IPUMEHATH IPOU3BOJHYK IIPH

pemars

MAaTCMAaTHYCCKOIO  aHalik3a,

pelleHnH  3ajad = Ha  JBUIKCHME; IIPAKTHKO-
OPUCHTHPOBAHHBLIC 3aJa4d Ha HauOOJIBIIINE W HAUMEHDIIINE
3HAYECHU, HA HaXOXXJIEHUE IIyTH, CKOPOCTH U YCKOPEHHUS;

- YMCTb OIICPUPOBATH IMOHATHAMU: JABUIKCHHUE B IMPOCTPAHCTBE,
mogo0HbIe (PUTYPHI B MPOCTPAHCTBE; HCIOIH30BATh OTHOIIECHUE
rioniaied MOBEPXHOCTEH M 00BEMOB MONOOHBIX (GUIYp MpH

[PCHICHUU 3a/1a4;
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npeajaratb HOBBIC IIPOCKTHI, OLHCHHUBATL HIACU C

MMO3UIIMK HOBU3HBI, OPUTMHAJIIBHOCTH, HpaKTI/I‘{eCKOﬁ

- YMETb BBIUMCIISTH N€OMETPUYECKHE BEIWYMHBI (IJIMHA, YroJ,
[1011a/1b, 00BEM, IIIOIIAb TOBEPXHOCTH ), UCIIOJIb3YS U3yUEHHBIE

BHAYMMOCTH; (hOopMyJIBI 1 METOIBI

- JaBaTb OLCHKY HOBBIM CHUTYyallUsM, BHOCHUTH|

KOPPEKTHBbI B JeSITEIbHOCTD, OLIEHUBATh

COOTBETCTBUE PE3YJIHTATOB LIEISAM

- TOTOBHOCTH K TPYyAy, OCO3HAaHHE IIEHHOCTHYMETh OTIEPHUPOBATH MOHATHSIMHE: TOUKA, MPsSMasi, INIOCKOCTb,
1K 1.2. PaspabarbiBarh MacTepCTBa, TPYI0JIIO0HE; [POCTPAHCTBO, IBYTPAHHBIN yTOJI, CKPEIIMBAIOIIUECS MIPSMBIE,
XYNOXKECTBEHHBIC ¥ PA0OYME|  [OTOBHOCTH K  AKTHBHOI JeSITEIbHOCTUIAPAIUIENIBHOCTD U EPIIEHIUKYIISIPHOCTD MPSIMBIX U IJIOCKOCTEH,

ODCKH3EbI, IICPpEaAaBaTh B
PCKU3C XYNOKCCTBCHHBIC
JTOCTOMHCTBA MOJCJIN.

TEXHOJOTHYECKOM M COUHMAIBHOW HANpPaBIEHHOCTH,

CIIOCOOHOCTh ~ WHUIMUPOBATh,  IUIAHUPOBATh U
CaMOCTOSTENIbHO BBIIOJIHATh TAKYIO JEATEIbHOCTb;

- UHTEpeC K pasNuyHbIM cepaM npodeccCHoHaTbLHOU
e TEeIbHOCTH,
OBnaneHue YHUBEPCATbHBIMU y4eOHBIMHY|
[M03HABATEJILHBIMU JIEHCTBUSAMU:

a) 0a30BBIC TOTUUECKHE ICUCTBUS:

- CaMOCTOSITENIBHO (dhopMynupoBarthb )51
AKTyaJau3upoBaTh MpobjieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBaTb CYLIECTBEHHBIH IPU3HAK WIH
OCHOBaHMSA JUISI CpPaBHEHMs, KJIacCUPUKAUU U
0000IIEHNS;

- OmpeneisaTh  UEeNW  JeATeNIbHOCTH,  3a/1aBaTh

MapaMCETPhI 1 KPUTECPHUU UX JOCTHUIKCHHA,
- BBIBJIATH 3aKOHOMCEPHOCTH W TMPOTHBOPCUYHA B
paccMaTpruBACMBIX ABJIICHUAX,

- BHOCUTL KOPPCKTHBBI B JACATCIBHOCTH, OLCHHUBATD|

YTOJI MY TIPSIMBIMH, YTOJI MEXKIY MPSMOU U TUIOCKOCTBIO, YTOJI
MEXTy TUIOCKOCTSIMHU, PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH,
[PACCTOSIHUE MEKIY MPSMBIMU, PACCTOSHHE MEXY TUIOCKOCTSIMU;
[YMEHHE MCIIOJIb30BaTh MPH PEIICHUH 33124 U3y4eHHbBIC (DaKThI 1
TEOpPEMBI IUITAHUMETPUHU; YMEHHUE OIICHUBATh pa3Mepbl 00BEKTOB
OKPY’KaIOIIeTo MHUPA;

- YMETh BBIYUCIIATH TCOMETPHUSCKUEC BEJIMYNHBI (JJINHA, YTOJI,
101116, 00BEM, IUIOMIAIb IIOBEPXHOCTH ), UCTIONB3YS H3yUCHHBIC
(hOpMYJTBI U METOJIBI,

YMCHUC I/I306pa)KaTI> MHOT'OTPAaHHUKH W ITOBCPXHOCTH

C TNOMOIIBKO YCPTCIKHBIX
MHCTPYMCHTOB W JJICKTPOHHBIX CPEACTB;, YMCTb pPACIIO3HABATH

BpallICHUA, HX CCUCHUA OT PYKHU,

CUMMCTPUIO B IIPOCTPAHCTBE.
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COOTBETCTBUE PE3YJIbTATOB IEJISIM, OICHUBATh PUCKH
[MOCJICICTBUI NCATCILHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHUE IPU PEIICHUU
PKU3HEHHBIX TTPOOJIEM

0) 0a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUSA:

- BJIQJICTh HABBIKAMH Y4e€OHO-HCCIIEIOBATEIBCKOU U
[IPOCKTHOM JCATEIBPHOCTH, HaBBIKAMHU pa3pericHus
po0Jem;

- BBISBIATH TNPUYMHHO-CIICJICTBEHHBIC CBS3H U
AKTyJIM3UpPOBATh 3a7ady, BBIIBUTATh THIIOTE3y €€
pEIICHUs, HAXOAUTh APTyYMEHTHI JUIS JTOKA3aTeIhCTBA
CBOMX  YTBEPXKICHHI, 3aJaBaTb MmapamMeTpbl M|
KPUTEPUU PEIICHHMS;

- AQHAJIM3UPOBATh IMIOJYYEHHBIE B XOJE peIleHus
Bajiadyil  pe3yibTaThl, KPUTUYECKU OIICHHWBATh UX|
ITOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX|
YCIIOBUSX;

-- YMETh TICPEHOCHTH 3HAHHUS B IO3HABATCIBHYIO U
MPAKTHIECKYIO0 00JIACTH KU3HEICATCIIEHOCTH;

- yMeThb HHTETPUPOBATh 3HAHHUS U3  Pa3HbBIX]
MpeIMETHBIX O00IacTei;

- BBIJIBUTATh HOBBIC UJICH, MpEAaraTh OpUTHHAIbHBIC
MOJIXO/IbI U PEIICHUS;

1 CIIOCOOHOCTh MX HCIIOJB30BaHMS B IO3HABATEIIHLHOMN

1 COLIMAIBHOW MTPAKTHUKE
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2. CTpyKTypa U coaep:xaHue 0011e00pa30BaTeJbHON JUCIHUILIHHBI

2.1. O0beM QM CHUIUIMHBI U BUAbI Y4eOHOIl padoThl

Bua yueOHoii padboThI Oovem 6
yacax*

MakcumanbHas yueOHas Harpy3Ka 423

B T.4U. 8 M.4. 8 hopme npakmuueckou no020moeKu 56

1.0cHoBHOE conep:kanmne 282

BT. 4.:

TeopeTuieckoe o0ydeHue 188

MPAKTUYECKHUE 3aHITUS 38

2.IlpogeccuoHaIbHO-OPHMEHTHPOBAHHOE CO/Iep:KaHMe (coepKaHue 56

NMPHUKJIATHOT0 MOXYJIA)

BT. U..

TeopeTuieckoe o0ydeHue

NPaKTUYECKUE 3aHATHS 56

BueayauTopHasi camocTosiTe/ibHasA padoTa 141

NuauBuayanbHbI NPOEKT (da/nem)™™ HeT

KoncyabTanun

IMpomexxyTouHnas arrecTanus (3IK3aMeH)
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2.2. TemaTu4yecKkuii JIAH U COJePKAHUE TUCHHUIIMHBI

Conep:xxanue yueOHOro MaTepuaJia (OCHOBHOE U

B ToM uncie B

HaumeHoBaHue pa3/aesioB npogeccHoHATbHO-OPHUEHTHPOBAHHOE), 1a00PaATOPHBIE H Oo0bem dpopme dopmupyembie
U TeM NpaKkTHYeCKUEe 3aHATHS, IPUKJIATHON MOAYJIb (IPH 4yacoB NPaKTHYECKOI KOMIETEeHI[HH
HAJIMYHH) MOAr0OTOBKH
1 2 3 4
OcHOBHOe coiep:KaHue

Paznen 1. IloBTopenme 17

Kypca MaTeMaTHKHU 9

OCHOBHOM IIKOJIbI

Tema 1.1 Cogepxanue yueOHOro MaTepuana

Lenb u 3a1auM | bazoBple  3HaHMS W yMEHHA O  MaTeMaTHKe B

MaTeMaTUKU IpH | mpo¢eCCUOHANTBHON U B IOBCEAHEBHOU JESITENLHOCTH. 1

OCBOCHUH CIELUAIBHOCTH | KoMOMHUPOBaHHOE 3aHATHE

Tema 1.2 Coneprkanue yueOHOro MaTepuana

Uucna w  BblYMCIEHUA. | J[elCTBUS HAJl MOJOXKHUTEIbHBIMH U OTPUIIATCIIBHBIMHU YHCIIAMH,

Bripakenus U | OOBIKHOBEHHBIMHU U JIECATUYHBIMU JAPOOSIMHU.

npeoOpa3oBaHus JeiicTBus co cTeneHsaMu, (OpMYIIbl COKPAIIIEHHOTO YMHOKEHHS. 2 OK-01, OK-02, OK-
KoMOuHHpOBaHHOE 3aHSTHE 03, OK-04, OK-05,

OK-06, OK-07

BreaynuTtopHas camoctosiTennsHas pabota 2 TTKL2
JleiicTBus co cTeneHsMH, (POPMYITBI COKPAIIICHHOTO YMHOKCHHSI.

Tema 1.3. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE coaepkaHue

I'eomeTpus Ha TIOCKOCTH | (Coep:KaHMe MPUKJIATHOTO MOTYJIsI)
[1.3. 1 Bunsl maockux GUTyp U UX IIOMIAIb.
[TpakTHKO-OPHEHTUPOBAHHBIE 3aJaud B Kypce TEOMETPUU Ha 2 2
TUTOCKOCTH
[IpakTHueckoe 3aHsaTHE

Tema 1.4 Coneprkanne yueOHOro MaTepuana

IIpouentHeie Beruncaenus | [1.3. 2 TIpocTeie mpOIEHTHI, pa3Hble CIIOCOOBI X BBIUYMCICHHUS.
C1oKHBIE IPOLIEHTHI 4
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[IpakTrueckoe 3aHsTHE

BueaynuTtopHas camocTosiTeNnbHas paboTa 2
Pemenune 3agau ¢ HKCIOJNIB30BAHMEM IIPOCTBIX U CIOYKHBIX
IIPOLICHTOB.
Tema 1.5 Coneprkanue yaeOHOro MaTepuaia
VYpaHenus u HepaBeHcTBa | [1.3. 3 JIuHelinble, KBaJpaTHBIC, APOOHO-IMHEHHBIC YPABHCHHUS
Y HEPaBEHCTBA 2
[IpakTuueckoe 3ansATHe
BueaynutopHas camoctositenbHas pabota 2
Pemenuie kBajipaTHBIX, IPOOHO-THHEHHBIX YpaBHEHUN U
HEPaBEHCTB
Tema 1.6 Cogepxanue yueOHOro MaTepuana
Cuctembl ypaBHeHMH U | CrocOOBI PEIICHHUS CHCTEM JIMHEHHBIX ypaBHEHUU. [loHsATHS:
HEpPABEHCTB Matpuna 2x2 u 3x3, omnpenenutenb MaTpuikl. Meton [Maycca. 4
CucreMbl HeTMHENHBIX ypaBHEHUNH. CHCTEMBI HEPABEHCTB
KomOunnpoBanHoe 3aHsaTue
BueayautopHas camocrosiTenibHas paboTa 3
Pelenue cucreM JTMHENHBIX YPABHEHUM.
Tema 1.7 Coneprkanue yueOHOro MaTepuana
BxoaHoi KOHTPOJIB Boruncnenuss u npeoOpa3oBaHusl. YpaBHEHHS M HEPaBEHCTBA.
I'eomeTpus Ha MIOCKOCTH 2
KonrponsHas pabora
Paspnen 2 Ilpsavmble n 18
IIOCKOCTH B 9
NPOCTPAHCTBE
Tema 2.1. Copepxanue yueOHOro Marepuana OK-01, OK-03, OK-
OcHOBHBIE nouaTus | [lpenmer crepeomerpun. OCHOBHBIE MOHATHA (TOYKa, MpsiMas, 04, OK-07
CTEpEOMETPHH. IUIOCKOCTh, MPOCTPaHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. 2 IIK 1.2

Pacnonoxxenue npsMmbIx U
IJIOCKOCTEN

[lepecekatonuecs, mapauieabHble U CKPEILIMBAIOLIUECS MIPSIMBIE.
[Ipu3Hak M CBOMCTBO CKpeIIMBAIOLIUXCS NpsMbIX. OCHOBHBIE
IPOCTPAHCTBEHHBIE (PUTYPHI.

27




KoMOuHMpoBanHOe 3aHsITHE

BreayauTtopHas camocTosiTenbHas padora
N3yunts TeMy «OCHOBHBIE IOHATHS CTEPEOMETPUU.
PacnonosxeHne npsMbIX U IMIIOCKOCTEN»

Tema 2.2.
[TapannenbHOCTh HPSMBIX,
IpsAIMOM M INUIOCKOCTH,

Copepxanue yueOHOro Matrepuaa

[MapannensHbie npsiMasi U TIOcKocTh. Omnpenenenue. [Ipu3Hak.
CgoiictBa (¢ pgokazarenbcTBoM). IlapanienbHble IUIOCKOCTH.

IUIOCKOCTEH Omnpenenenne. I[lpusznak. CpoiicTBa (C  J10Ka3aTEIBCTBOM).
Terpasap u ero snementhl. [lapautenenunen U ero 3JI€MEHTHI.
CBolicTBa  IPOTUBONOJOXHBIX  IpaHed U JAUaroHaiei
napayenenunena. [locrpoenne ceuennii. Pemenue 3anay.
KombOunnpoBanHoe 3aHsaTue
Bueayautopnast camoctosiTenbHas paboTa.
N3yunts Temy «IlapamienbHOCTb NPSAMBIX, IPAMON U
IJIOCKOCTH, IJIOCKOCTE»

Tema 2.3. Coneprkanue yueOHOro Marepuana

[lepneHauKyIIPHOCTD [lepnengukynsipusie  mpsimble.  llapamienbHble  TpsIMbIE,

HPSMBIX, IPSIMOH U
IJIOCKOCTH, MJIOCKOCTEN

NEPIEHIUKYIISIPHBIE K IJIOCKOCTH. ITpusnak
NEPIEHIUKYJISIPHOCTH MPSIMOM M IUIOCKOCTH. JloKa3aTesbCTBO.
[lepnienaukynsip u HakiaoHHas. [leprneHauKyIApHBIE MIOCKOCTH.
[Ipu3Hak nepneHauKyISIpHOCTH IJIOCKOCTEN. [JokazarenbeTBo.
PaccrosHus B mpocTpaHCTBE.

KombOunupoBanHoe 3aHsTHE

BueaynutopHas camocTosiTenbHas paboTa.
N3yuuts Temy «lleprneHAuKyISIpHOCTh MPSAMBIX, NPAMONH H
IUIOCKOCTH, IJIOCKOCTEH »

Tema 2.4.
Teopema 0 Tpex
MepIeHIUKYIIsIpax

Conepxanue yueOHOro MaTeprasa

Teopema o Tpex mnepneHgukyisapax. JlokasarenbcTBo. Yroun
MEXy MPSIMOM U MJIOCKOCTBIO. YTOJI MEXAY TIOCKOCTSIMU

KOM6I/IHI/IpOBaHHOC 3aHATUC
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BueaynuTtopHas camoctosiTensHas paboTa. 2

N3yunts Temy «Teopema o Tpex neprneHuKyisapax »
Tema 2.5. IIpo¢eccrnoHaILHO-OPHEHTUPOBAHHOE coaepKaHue
[TapannensHele, (comeprxaHue NPUKJIATHOTO MOTYJIS)
MEepIEeHANKYJIISPHBIC, I1.3.4. Akcuomsbl crepeoMerpui. [leprneHAUKYISIPHOCTh MPSIMOI
CKpELIMBAIOIINECS NPSIMBIE | U IUIOCKOCTH, NapajlyIeIbHOCTb IBYX MPSIMBIX, 4

HEPIEHIUKYISPHBIX IIJIOCKOCTH, HEPIEHIUKYISIPHOCTD

IIJIOCKOCTEMN

[IpakTuueckoe 3ansaTue
Tema 2.6. Copepxanue yueOHOro MaTrepuana
Pemenue 3anay. Ilpsameie u | PacnionoskeHue mpsIMBIX W IUIOCKOCTEH B MPOCTPAHCTBE.
IIJIOCKOCTH B [lepneHaUKyIIpHOCT M MAPAUIEIBHOCTh  MOPSIMBIX U 2
MIPOCTPAHCTBE miockocteil. CKpenuBaromuecs npsmMble

KonTponpsHas padora
Paznen 3. Koopaunarsl u 16
BEKTOPBI 8

OK-02, OK-03, OK-

Tewma 3.1 Cogepxanne yueOHOT0O MaTepuana 04. OK-07
JlekapToBEI KOOpAMHATHI B | JlekapTOBBI KOOpPAWHATHI B mpocTpaHcTBe. [IpocTeiimue 3amxadn ;IKI 5
npocrpancTse. Paccrosnue | B koopauHaTtax. PaccrosHMe  MeXIDy —JABYMS  TOYKaMH, 4 '
MEXIY [BYyMs TOYKaMH. | KOOPJAUHATHI CEPEIUHBI OTPE3Ka
Koopaunarel  cepenunbl | KoMOHHHPOBaHHOE 3aHSITHE
OTpE3Ka BHreayutopHas camocTosiTenbHas paboTa.

Boruncnenue paccTosiHUS MEXAy IBYMSI TOUYKaMH, KOOPAMHATHI 2

CCPCANHBI OTPE3KaA.
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Tema 3.2

BekTops! B IpocTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkanisipHO€ NPOM3BEICHHE

Copepxanne yaeOHOT0O MaTepuaa

BexTtopel B mpoctpaHcTBe. CII0)KEHHE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BeKTOopa Ha 4uciao. KoMIulaHapHble BEKTOPBI.
CkassipHOE TPOU3BENCHUE BEKTOPOB. Pa3nokeHue BEKTopa 1o TpeM

BEKTOpPOB HEKOMIUIaHApHBIM BeKTOpaM. KoopauHaThl BEKTOpa, CKaJIspPHOE
IIPOU3BEJICHNE BEKTOPOB B KOOPJMHATAX, YTOJI MEX]Y BEKTOPaMH,
YroJa MEXAYy OpSIMOM M IIJIOCKOCTBIO, YrOJl MEXKIY IUIOCKOCTSMM.
YpaBHEHHE IUIOCKOCTH. |'€OMETPUYECKHUI CMBICI OINPEACTUTEN
2x2
KombOunupoBanHoe 3anstue
BueayautopHas camocrosiTesibHas padoTa.
CiiokeHue U BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOPA HA YUCIIO.
Bbeluncienue CKamsipHOTO IMPOM3BENIECHUS BEKTOPOB, yrjia MEXAY
BEKTOpPaMH.

Tema 3.3 IIpodeccnonanbHO-0pHEHTHPOBAHHOE cojepKaHue

[IpakTuko- (comepxxaHue NPUKJIATHOTO MOTYJISA)

OpPUEHTUPOBAHHBIE 3aJa4

[13.5.KoopaunatHas IUIOCKOCTh. BblumclieHHe paccTOSHUM U

Ha KOOPJMHATHOM | Turomaeil Ha miockocTH. KoinndecTBeHHbIE pacyeThl

IJIOCKOCTH [TpakTHueckoe 3aHsATHE

Tema 3.4 Coneprxanue yueOHOro MaTepuaia

Pemenne 3ama4. | /lekapToBel ~ KOOpAMHATBI B INPOCTPAHCTBE. BekTtopel B

Koopannatsl u BEKTOpBI

npoctpanctBe. ClOKEHHE M BBIYMTAHUE BEKTOPOB. YMHOXKEHHE
BekTopa Ha uyucino. Kowmmnanapuele BekTopbl. CkansipHoe
IIPOU3BEICHUE BEKTOpOB. PasimokeHue BeEKTOpa IO TpeM
HEKOMILIaHApHBIM BekTOopaM. [IpocTeiimme 3anadn B KOOpAUHATAX.
KoopaunaTsl BEKTOpa, pacCTOSHUE MEXIY TOUYKAMM, KOOPAMHATHI
CEepEeIMHBl  OTPE3Ka, CKaJspPHOE IIPOM3BEICHHE BEKTOPOB B
KOOPJIMHATAX, YrOJ MEXIy BEKTOpaMH, YroJl MEXIy HpsSMOH H
IIJIOCKOCTBIO, YTOJI MEKTY IUNIOCKOCTSMHA

KonTponbnas padota

BHeay,[[I/ITOpHaSI CaMOCTOATCIIbHaA pa60Ta.
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BrinonHeHMe MHIUBUAYAIBHOTO 3aJaHUS

Pazgen 4. OcHOBBI 38
TPUTOHOMETPHH. 19
Tpuronomerpuyeckue
GyHKun
Tema 4.1 Copepxanue y4eOHOT0o MaTepuaa
Tpuronomerpuueckue Pannannas mepa yria. [IoBopoT TOUKM BOKPYT Hadajga KOOpAUHAT.
(GyHKIMH [POM3BOIBLHOIrO | OnpenencHue CHHYyca, KOCHHYCa, TAHICHCAa W KOTaHIeHCA. 3HAKH 4
yria, ynacna. Paguannasg u | cuHyca, KOCHHYyca, TaHICHCa W KOTAHICHCA II0 YETBEPTSIM.
rpagycHas Mepa yria 3aBUCHUMOCTb ~MEXJAY CHHYCOM, KOCHHYCOM, TaHI'€HCOM U
KOTaHT'€HCOM OZHOI0 U TOTO XK€ yria
KomOunmnpoBanHoe 3aHsATHE
Bueayautopnast camocTosiTenbHasi padboTa. 2
Breruncnenue paguaHHoOi MEpBI yTIiIa.
Tema 4.2 Coneprkanue yueOHOro Matepuana
OcHoBHbIE Tpuronomerpuueckue TtoxaectBa. CHHYC, KOCHHYC, TaHI'€HC MU
TPUTOHOMETPUYECKHE KOTaHI'€HC YIJIOB 0O U - 0. DOpMyJIbl IpUBEACHUS 4
TOXKJIECTBA. KomOuHmnpoBaHHoe 3aHsATHE
®opmyJTbl TPUBEICHUS Bueaynuropnas camocTosTenbHas padora. 2
[IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BBIPAKEHUH C MOMOIIbIO
(dbopMyI IpUBEIEHUS.
Tema 4.3 Coneprxanue yueOHOro MaTepuaa
Cunyc, xocunyc, TaHrenc | Cymma u pazHocTh cuHycoB. CymMma U pa3HOCTh KOocuHYycoB. CHHYC
CYMMBI M Pa3HOCTH [BYX | U KOCHHYC JBOHHOro yria. @OopMylbl MOJOBUHHOIO YIJIA.
yTJIOB [IpeoOpazoBanns CyMMbl TPUTOHOMETPHUYECKMX (PYyHKIHUHA B 6
Cunyc u KOCUHYC | IpOM3BEJCHHNE U  MpPOU3BEACHHS B cymMmy. Brlpaxkenue
JIBOMHOrO yrna. @OopMyJibl | TPHTOHOMETPHUYECKMX (YHKIHMHA dYepe3 TAaHTeHC TOJOBUHHOTO
ITOJIOBUHHOTO yIJ1a aprymenTa. [IpeoOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUUYECKUX
BBIPAKECHUI
KomOunupoBanHoe 3aHstue
BueaynutopHas camocTosiTenbHas paboTa. 3

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
IIK1.2
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[IpeoOpa3oBaHne TPUTOHOMETPUUECKUX BBIPAKEHUH C MOMOILBIO
dopMyn cymMMBI M pa3HOCTH CHHYcOB, CyMMBI M pa3HOCTH
KOCHHYCOB.

Tema 4.4
OyHKIMKM, HUX CBOWCTBA.

Copepxanue yueOHOro Marepuaa

O06nactp ompeneneHuss W MHOXXECTBO 3HAaYeHUW  (DYHKIIHI.

CrocoOsl 3aganus | YéTHOCTh, HEYETHOCTh, MNEPUOAUYHOCTh (yHKIMHA. CrocoOsl
byHKIUH 3a1aHust PyHKIHA
KomMb6unmnpoBanHoe 3aHsTre
BueaynuTtopHas camocTosiTensHas paboTa.
OO6nacTh onpeneneHuss 1 MHOKECTBO 3HaUCHUH (yHKIHI
Tema 4.5 Copneprxanue yueOHOro MaTepuaia
Tpuronomerpuueckue Ob6nactpb ornpezeNeHus U MHOX€ECTBO 3HA4YEeHUHN
(GyHKIMHM, UX CBOMCTBA W | TpUrOHOMETpHYEeCKUX  (yHKuwmit.  YETHOCTH,  HEYETHOCTH,
rpaduKu NEPUOIMIHOCTh TPUTOHOMETpHUECKUX (yHKuuid. CBOHCTBA U
rpaduku GyHKIUR y = COS X, y = sin X, y = tg X, y = ctg X.
KomMb6unmnpoBanHoe 3ansTue.
BHeayutopHas camoctosiTenbHas paboTa.
N3yuuth Temy «Tpuronomerpuueckue (pyHKIMH, UX CBOMCTBA U
rpaduxu »
Tema 4.6 Coneprkanue yueOHOro MaTepuana
[IpeoOpa3oBanue [1.3. 6 Cxxatue u pactsixeHue rpauKoB TPUTOHOMETPHUYECKHUX
rpadukoB GyHKIHA.
TPUTOHOMETPHUYECKUX [TpeoOpa3oBanue rpaukoB TPUTOHOMETPUUECKUX (DYyHKIHI
byHKuMR [TpakTHyeckoe 3aHsTHE
BueaynutopHas camocTosiTenbHas paboTa.
Brimonaenue 3aganus Ha mpeoOpa3zoBanue rpaduka.
Tema 4.7 IpodeccnonabHO-OPUEHTHPOBAHHOE coepKaHue
Onuncanne (copepskaHue MPUKJIAAHOIO MOIYJIA)
MIPOU3BO/ICTBEHHBIX I1.3. 7 Ucnonp30BaHue CBOMCTB TPUTOHOMETPUUYECKHX (DYHKIIHMNA B

IPOLIECCOB C  IOMOIIBIO
rpaduKoB QyHKIHI

npoecCHOHANBHBIX 3aa4ax

HpaKTI/ILIeCKOC 3aHATUC
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Tema 4.8 Copneprxanue yueOHOro MaTepuaa

OO6patHbie OOpatnble TpuroHomerpuueckue ¢yHkouu. WX cBolcTBa U
TPUTOHOMETPUUECKHE rpaduku

Gynxumn KomOunmnpoBaHHoe 3aHsATHE

Tema 4.9 Coneprkanue yueOHOro MaTepuasa

Tpuronomerpuueckue YpaBHeHHE cOos X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a,

YpPaBHEHUS U HEPABEHCTBA

ctg X = a. PenieHue TpUroHOMETPUYECKUX YPaBHEHUNM OCHOBHBIX
THUIIOB: IIpocTenIne TPUTOHOMETPUYECKUE ypaBHEHUS,
CBOJALIMECS K KBaJApaTHbIM, pELIaeMble pa3JIOKCHUEM HA
MHOKUTENH, OHOPOIHBIE.

[Tpocreiimme TPUroHOMETPUUECKNE HEPABEHCTBA

KOM6I/IHI/IpOBaHHO€ 3aHATHUC.

BueaynuTtopHas camocTosTeNnbHas padoTa.
Pemienne TpuroHOMETpUYECKUX YPAaBHEHUI U HEPABEHCTB.

Tema 4.10 Coneprkanue yueOHOro Marepuana
Cucremsl CucreMsl IPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUH
TPUTOHOMETPUYECKHUX Komb6unnpoBanHoe 3aHsaTue
ypaBHEHHUH BHreayautopHas camocTosiTenbHas paboTa.

Pemenne cucreM NpoCcTeNIMX TPUTOHOMETPUYECKUX YPaBHEHNN
Tema 4.11 Coneprkanne yueOHOro MaTepuana

Pemenue 3amad. OCHOBBI

Hpeo6pa30BaHHe TPUTOHOMCTPHUYICCKUX BLIpa)I(eHI/Iﬁ. Pemenne

TPUTOHOMETPHUH. TPUTOHOMETPUUYECKUX YPABHEHHM U HEPABEHCTB B TOM YHUCIE C
Tpuronomerpuyeckue MCIIONIb30BAaHNEM CBOMCTB (DYHKIIUH.
byHKIIUN KonTponbnas pabota
BreaynuropHas camocTosiTebHas padora.
BrinosiHeHNE MHIMBUAYAJTBHOTO 3a1aHUS
Paspnea S.

KoMniekcHbIe yncia

Tema 5.1
KommekcHsie ynciaa

CogepxaHue yueOHOTO MaTepuana

[Tonsitne xommekcHoro uwcna. CompspkKeHHbIE KOMITJIEKCHBIS
4yyciia, MOAYJb U apTyMEHT KOMIUIEKCHOro uunciia. @opma 3anucu
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KOMIUIEKCHOTO 4YHclia (TeoMeTpudeckasi, TPUTOHOMETpPUIECKas,
anreOpandeckas). ApupMeTHYECKHE ICUCTBUS C KOMIUIEKCHBIMH
qucJiiaMu

Komb6unupoBanHoe 3ansatue

BueayautopHas camocrosiTesibHas padoTa.
Moynb 1 apryMeHT KOMIUIEKCHOTO YHCIia
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Tema 5.2 Copepxanne yaeOHOT0O MaTepuaa
IIpumenenue [1.3. 8 BhinosHeHHEe pacyeToB C IOMOIIbIO KOMIUIEKCHBIX 4Mceln. [Ipumepsl
KOMIUIEKCHBIX YHCE MCII0JIb30BaHUsI KOMIUIEKCHBIX YUCEl 4
[TpakTuyeckoe 3aHsTHE
BHreaynuropHas camocTosiTenbHas paboTa. 2
Beimonuenne apudmernueckux AeMcTBUN ¢ KOMILUIEKCHBIMU YUCIIAMH.
Pa3nen 6. [IponsBoanas 33
¢pyHkuuH, ee 16
NpUMEHeHue
Tema 6.1 Coneprxkanue yueOHOro Matepuana
[TonsTe  mpousBoaHOM. | OmpeneneHne 4YHCIOBOW IOCIEJOBATEIbHOCTH W CHOCOOBI €€  3a/aHMsl.
@opmysiel ¥ npaBuia | CBOMCTBa  YMCIIOBBIX  IocienoBarenbHOCTed.  OmpeneneHue — mpezaena
auddepeHIpoBaHUSL IIOCJIE0BATENbHOCTU. Bhruncinenue npenenos nocienosarensHocren. [Ipenen 2
¢yHkuun Ha OeckoHeuHoctu. Ilpenen ¢ynkuum B Touke. Ilpupamenue
aprymenTta. llpupamenue ¢yHkuuu. 3anauyd, NOPUBOAALIME K IOHATHIO
npous3BogHOW.  OmpeneneHue  NPOM3BOAHONM.  AJNTFOpPUTM  OTBICKAaHUS OK-01,
MIPOM3BOTHOM OK-02,
KoMOuHMpOBaHHOE 3aHATHE OK-gi’
BHreayutopHas camocTosiTenbHas paboTa. 1 gi: 05’
Brruncnenue npenenos Mocie 0BaTeIbHOCTEN. OK-0 6’
Tema 6.2 Cogepxanue yueOHOTO MaTepHrala OK-O7’
[IpousBoaHbIE cymMmsbl, | @opmynsl quddepenunponanus. [Ipasuna quddepenurpoBanus 4 TIKLD
pasHOCTH  Tpou3BeneHus, | KoMOMHUpPOBaHHOE 3aHATHE
1aCTHOTO BHreayutopHas camoctosiTenbHas paboTa. 2
®opmyibl qudGepeHIpOBaHUs
Tema 6.3 Copneprxanue yueOHOro MaTepuala
[IpousBoaHsbIe Onpenenenne cioxHoW (Qynkuuu. IlpousBogHass TPUTOHOMETPHUUECKHUX
TPUTOHOMETPUUECKUX ¢byuxuii. [IpousBonHas cioxHoON QyHKIUN
Gynkunii.  IlpousBoanas | KoMmOMHHPOBaHHOE 3aHSTHE
CIIOKHOM QyHKIMH BueaynutopHas camocTosiTenbHas paboTa. 2

¢ynkuuit. [IponsBoaHas cnoxxHOU (GyHKIIMU
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Tema 6.4

ITonsTne 0
HEMPEPBIBHOCTH (DYHKITUH.
Meron uHTEpBAIOB

Copepxanne yaeOHOT0O MaTepuaa

[Tonsitue HenpepwiBHOW (PyHKIMu. CBolicTBa HempepbiBHON (GyHKIHMH. CBA3b
MEXIY HENPEephIBHOCTBIO U U PEpeHIPYyeMOCThI0 (YHKIIMA B TOYKE.
ANTOpUTM pellIeHUs] HEPABEHCTB METOJIOM UHTEPBAJIOB

KOM6I/IHI/Ip0BaHHOC 3aHATUC

BueayautopHas camocrosiTesibHas padoTa.
ANTOpUTM pellIeHUs] HEPABEHCTB METOJIOM UHTEPBAJIOB

Tema 6.5 Cogepxanue yaeOHOro MaTrepuaa
I'eomerprueckuii u | [eomeTpudeckuid CMBICT TPOM3BOMHOW (YHKIMH — YrioBod KoddduumeHt
busznueckuit CMBICH | KacaTelbHOM K Tpaduky QYHKIMM B TOYKE. YpaBHEHHE KacaTeIbHOW K
MIPOU3BOIHOM rpadguxky QyHKIMH. AJTOPUTM COCTAaBJICHUS YpaBHEHHsS KacaTelbHOM K
rpaduxy pynkuun y=f(x)
KomMb6unupoBanHoe 3aHstue
Bueayautophast camocTosiTenbHasi padboTa.
ANTOPUTM COCTaBJICHUS YPaBHEHUS KacaTelabHOH K rpaduky ¢pyHKuuu y=f(x)
Tema 6.6 Cogepxanue yueOHOro MaTepuana
Du3nyeCKuit cmbica | I1.3. 9. @usndeckuii (MeXaHHUECKHIA) CMBICI MPOU3BOIHON — MTHOBEHHAs
IIPOU3BOTHOM B | CKOPOCTb B MOMEHT BpeMeHH t: v =S’ (t)
npo¢eCcCHOHATIBHBIX [IpakTuueckoe 3ansaTue
3anaqdax Bueayautopnast camocTosiTenbHasi paboTa.
DU3NYECKUN CMBICT TPOU3BOIHOM
Tema 6.7 Coneprxanue yueOHOro MaTepuaa

MOHOTOHHOCTb  (DYHKIIUH.
Touknu sxcTpemyma

Bospacranue u yobiBaHMe (PyHKIIMH, COOTBETCTBHE BO3pacTaHUs M yOBbIBaHUS
GyHKIMU 3HaKy nOpou3BogHON. [loHATHE NMPOWM3BOAHOI BBHICIIETrO MOpsAKa,
COOTBETCTBUE 3HAaKa BTOPOH TPOU3BOAHOM BBIMTYKIOCTH (BOTHYTOCTH)
GyHKIIUM Ha OTpe3Ke. 3aJjaud Ha MaKCUMyM U MUHUMYM. [loHsATHE acCUMIITOTHI,
CIocoObl UX OmpeneneHus. AJTOPUTM HcciaeoBaHus (YHKIMU U TOCTPOEHUS
ee rpaduka ¢ TOMOIIBI0 MPOU3BOAHOM. JIpoOHO-THHEHHAsS QyHKITUS

KOM6I/IHI/IpOBaHHOC 3aHATUC

BHeay,[[I/ITOpHaSI CaMOCTOATCIIbHaA pa60Ta.
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[Toctpoenus ee rpaduka ¢ HOMOIIBIO TPOU3BOTHOM.

Tema 6.8
HccnenoBanune QyHKIUA u
MOCTPOCHHE TPaUKOB

Conepxanue yueOHOro MaTepraia

UccnenoBanme GyHKIMHE HA MOHOTOHHOCTB M IOCTPOEHUE IPauKOB.

KomOunupoBanHoe 3anstue

BueayautopHas camocrosiTesibHas padoTa.
Uccnenoanue pyHKIIMU HA MOHOTOHHOCTb.

Tema 6.9 HaubGonbuiee u

Conepxanue yueOHOro MaTepraia

HauMEHblIIee 3HaueHus | HaxoxeHrne HanOOJbIIEro ¥ HAMMEHBIIErO 3HAYCHUH (PYHKIIHHA, TOCTPOCHUE
byHKIUU rpaduKOB MHOTOWICHOB C WCIOJB30BAaHUEM armapara MaTeMaTHIeCKOTro
aHanu3a
KombOunnpoBanHoe 3aHsaTHE
Tema 6.10 IpodeccnonanbHO-OPUEHTHPOBAHHOE coJiepkaHue (conepxkanue
Haxoxnenue NMPHUKJIATHOT0 MOIYJIA)

ONTUMAJIBHOIO pE3ysbTaTa
C IIOMOIIBIO NPOU3BOIHOMN
B IIPAaKTUYCCKHUX 3ajavdax

I1. 3. 10. Haumensb1iee u Haubosplee 3Ha4YeHUE PYHKIUU

[IpakTnueckoe 3aHsaTHE

BHeay,Z[I/ITOpHaSI CaMOCTOATCI/IbHAA pa60Ta.
Hanmenbiiee 1 HanOoJIblllee 3HaAUCHHE (I)yHKI_II/II/I
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Tema 6.11 Copneprxanue yueOHOro MaTepuaa

Pemenue 3aga4. | opmynel u mpaBwia auddepennupoBanud. MccinenoBanune QyHKUuR c

[TpousBoaHas QyHKIMHU, €€ | IOMOIIBIO IPOoKU3BOAHON. Hanbobliice 1 HaUMeHbIlee 3HAYCHHST (OyHKIIUH 2

IpUMEHEHHE KonTponbnas pabota

Paznmea 7. 38

MHOrorpaHHUKH M TeJja 19

BpallleHust

Tema 7.1 Cogepxanue yaeOHOro MaTrepuaa

Bepummnel, pebpa, rpanu | [lonsitue MHOrOrpaHHMKa. Ero sjaeMeHTHI: BepIIMHBI, pebpa, TpaHH.

MHOTI'OI'paHHHUKA Juaronans. Ceyenue. BoImyKiible 1 HEBBITYKJIbIE MHOTOTPAHHUKHU 1
KomOunmpoBanHoe 3aHsTHE

Tema 7.2 Coneprkanue yueOHOro Matepuana

[Tpusma, ee | [lonsarue npusmel. Ee ocHoBanus u 00koBbie rpaHu. BeicoTa npusmel. [psmas

COCTaBJIAIONINE, CEYCHME. | U HAKJIOHHAd npu3Ma. [IpaBunbHas npusma. Ee ceuenue 1 OK-01,

[lpsmass u  mpaBuibHas | KoOMOHHUPOBAHHOE 3aHATHE OK-02,

TIPU3MBI OK-03,

Tema 7.3 Copneprxanue yueOHOro MaTepuaia OK-04,

[MTapannenenunen, kyo. [Tapannenenunen, CBOHCTBa MNPsMOYTOJBHOIO Mapajiesnenunena, Kyo. OK-05,

Ceuenue kyo0a, CeueHnue ky0a, nmapajyiesienurneaa 2 OK-06,

napajuiesenunena KomM6unmnpoBanHoe 3aHsTue OK-07
Bueayautopnas camocTosiTenbHasi paboTa. 1 IIK1.2
Ceuenue ky0a, napasenenumnena

Tema 7.4 Coneprxanue yueOHOro MaTepuaia

[Mupamuna, ee | [lupamuna u ee snementsl. CeueHue nupamuabl. [IpaBunbHas nupamuzaa.

COCTaBJIAIONINE, CEYECHHE. | YCceUeHHAs MUpaMu/Ia 2

IlpaBunbHas  mUpaMuIA. | KoMGHHHPOBAHHOE 3aHATHE

YceuenHas nupamuia BueaynutopHas camocTosiTenbHas paboTa. 1

CeueHue nupaMu/ibl

Tema 7.5

bokosas " moJTHas

Coneprkanne yueOHOTo MaTepuana

[Tnomanb 60KOBOM M MOTHON MOBEPXHOCTH MPU3MBI, THPAMHIbI
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IIOBEPXHOCTh npusmbl, | KomOuHMpOBaHHOE 3aHATHE
nrpaMuJibl BueaynuTtopHas camocTosiTenbHas paboTa.
[Inomanp MOJIHOM MOBEPXHOCTH MPU3MBI, THPaAMUIbI
Tema 7.6 Coneprkanue yaeOHOro MaTepuaia
Cummerpuss B KyOe, | CUMMETpHUSI OTHOCUTEIIBHO TOYKH, MPSIMOM, Itockoctd. CuMmerpus B KyOe,
napajuienenunese, napajuiejaenunese, npusme, NupaMmuie

npu3Me, Mupamue

KomOunupoBanHoe 3anstue

Tema 7.7

IIpumepsl cumMmeTpuil B

IIpodeccnoHanbHO-0PHEHTHPOBAHHOE cojiepKaHue (conep:xanue
NPHUKJIATHOI0 MOIYJIA)

npodeccun [1.3 11 Cummetpus B IpUPOJE, APXUTEKTYPE, TEXHUKE, B OBITY

[IpakTnueckoe 3aHsaTHE

BreaynuTtopHas camocTosiTenbHas paboTa.

CummeTpus B IpUpOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
Tema 7.8 Copneprxanue yueOHOro MaTepuaia
IIpaBunbHBIE I1.3 12 [TonsiTue npaBUIbHOrO MHOrOrpaHHUKa. CBOMCTBA MIPABUIIBHBIX
MHOT'OTPaHHUKH, UX | MHOTOTPAaHHUKOB
CBOICTBa [IpakTuueckoe 3ansaTue

Bueayautophast camocTosiTenbHasi paboTa.

CBolicTBa IPaBUJIBHBIX MHOTOTPAaHHHUKOB
Tema 7.9 Coneprxanue yueOHOro MaTepuaia
[Mununap, ero | [ununnp u ero snemenTsl. CeueHne MIMHApPA (MapajuleIbHOE OCHOBAHUIO U
cocraBisitone. CeueHue | ocu). PasBepTka muUIHH/Ipa
UUAJTUHApA KomM6unmnpoBanHoe 3aHsTue
Tema 7.10 IIpojeccrnonaIbHO-OPHEHTUPOBAHHOE coJepiKaHue (conepxanue
Konyc, €ro | NPUKJIAAHOI0 MOAYJISI)
cocrapisromue. Ceuenne | 1.3 13 Konyc u ero snemenTsl. CeueHne KoHyca (MapaiiebHOe OCHOBAHHIO U
KOHyCa poXo/slIee Yepe3 BepIInHy ), KOHnYeckre ceueHus. Pa3pepTka koHyca

[IpakTHueckoe 3aHsATHE

BHreaynutopHas camocTosiTenbHas paboTa.
Konyc u ero anemenTsl. CeueHue KoHyca
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Tema 7.11 Copepxanne yaeOHOT0O MaTepuaa

VY ceueHHsIi KOHYC. | YceueHnHsli KoHyc. Ero oOpa3syromas u Beicota. CeueHne yceueHHOro KOHyca
Ceuenue yceueHHOro | KoMOMHUPOBaHHOE 3aHATHE

KOHyCa

Tema 7.12 Coneprkanue yueOHOro MaTepuasa

[ap u chepa, ux ceueHus

[Tap u cepa. Bzaumuoe pacnonoxxenue cheprl u miockoctu. CeueHune mapa,
cepsl

KomOunupoBanHoe 3anstue

Tema 7.13

ITonsatue 06 00BeMe Tena.
OrHo1IeHHE 00BEMOB
MOIOOHBIX Tel

Conepxanue yueOHOro MaTepraia

[Tonstue 06 o6beme Tena. O0beM KyOa U MPSAMOYTOJILHOTO Mapalljiesienumnesaa.
O60beM mnpu3Mbl W mwmHApa. OTHomIeHHEe OOBEMOB IMOJOOHBIX TEll.
['eoMeTprUYECKUIA CMBICIT ONIPEACIIUTENS 3-TO TOPsIKA

KomOunupoBanHoe 3anstue

Bueaynuropnas camoctosTenbHas padora.
O0BeM IpHU3MBI U [IJIMH]IPA.

Tema 7.14
O0BEMBI u [UIOIAAN
MMOBEPXHOCTEN TN

Cogepxanue yueOHOro MaTepuana

O6bembl nupamuabl U KoHyca. O0bem mapa. [Tnomany nosepxHocTel Ten

KOM6I/IHI/IpOBaHHOC 3aHATUC

BHreayautopHas camocTosiTenbHas paboTa.
OObemMbl THpaMUIbI U KOHYCA.

Tema 7.15
KombOunanuu
MHOTOTPAaHHUKOB U  TeJ

Coneprkanue yueOHOro MaTepuana

1.3 14 KomMOuHamu reoMeTpuuecKkux Tel

HpaKTI/IquKOC 3aHATUC

BpallCHUA BHreayautopHas camocTosiTenbHas paboTa.
KomOuHnammu reomeTpudeckux Tei
Tema 7.16 Coneprkanue yueOHOT0 MaTepuana
I'eomerpuueckue [1.3 15 Hcnonb3oBaHre KOMOWHAIMII MHOTOIPaHHUKOB W TeJ BpaIIeHUS B

KOM6HHaHI/II/I Ha MIPaKTHUKE

MIPaKTUKO-OPUEHTUPOBAHHBIX 3aJa4ax

HpaKTI/ILIeCKOC 3aHATUC

BHeay,[[I/ITOpHaSI CaMOCTOATCIIbHaA pa60Ta.
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KomOuHamy MHOTOTpaHHUKOB U TeJl BPAIleHUs B IPAKTHKO-
OPHUEHTHPOBAHHBIX 3a7a4ax

Tema 7.17 Cogepxanue yaeOHOro MaTrepuaa
Pemenue 3a1a4. | OOBEMBI | TUIONIAJIM TOBEPXHOCTH MHOTOIPAHHUKOB U TEJI BpaIllCHUS 2
Muororpanauku u  Tena | KonrpoiubsHas padoTa
BpaleHns BueaynutopHas camocTosiTenbHas paboTa. 1
BrimonHeHne WHAWBUYaTbHOTO 3a/IaHUS
Paznea 8. 14
IlepBooGpa3nasn 7
dyHkuum, ee OK-01,
NnpuMeHeHHe OK-02,
Tema 8.1 Cogepxanue yueOHOro MaTepuana OK-03,
[lepBooOpa3zHas ¢yHKuuM. | 3aga4a O BOCCTAHOBJIEHHWH 3aKOHA JBMKECHHS I10 HW3BECTHOW CKOPOCTH. OK-04,
[TpaBuiia HaxoxnaeHus | [lonsitue wmHTEerpupoBanus. (O3HAKOMIICHHE C TOHATHEM HWHTETpaia U OK-05,
NepBOOOPA3HBIX nepBooOpasHoit g pynknun y=f(x). Pemenne 3agad Ha CBSA3b IEPBOOOPA3HOM OK-06,
U e¢ MPOU3BOJHOW, BHIYMCICHHE IEPBOOOPA3HON Il JaHHOW (PYHKIIHH. OK-07
Tabnuna dopMyn Ui HaxOXICHHS TNepBooOpasHbIX. V3yueHue mpaBuia 2 IIK1.2
BBIUKCJICHHSI IEPBOOOPA3ZHON
KomOuHMpoBaHHOE 3aHATHE
Bueayautophast camocTosiTenbHasi padboTa. 1

N3yuenue npasuia BEIYUCICHUS IEPBOOOPA3HOM
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Tewma 8.2

[lmomane KpUBOJIMHEUHOU
Tparnenuu. ®dopmyna
HrroTona — Jleitbuuiia

Copepxanne yaeOHOT0O MaTepuaa

3ajaun, NpUBOJAIIME K MOHITHIO ONPEICICHHOTO0 MHTETpalia — O BBIYUCICHUHU
IJIOMIAAN KPUBOJIMHEWHOW Tpameuud, O nepemMenmieHnr Toukd. [loHsThe
ONpPENENEHHOT0 HHTErpaa. I'eomerpuueckuii u  (U3HUECKUH  CMBICTT
onpeneneHHoro uaTerpaita. opmyna Herotona— JleiiOuuia

Komb6unupoBanHoe 3ansatue

BreaynuropHas camocTosiTebHas padbora.
Brrunciienue miomaan KpUuBOJMHEHHON Tpanenuu .

Tema 8.3
Heonpenenennsiii u
OINPEICIICHHBIN HHTETPAJIbI

Conepixanue yueOHOro MaTepraia

Ilonstue HCOMMPCACIICHHOI'O MHTCTpaJia

KombOunupoBanHoe 3anstue

BHeay,Z[I/ITOpHaSI CaMOCTOATCI/IbHAA pa60Ta.
I/I3y‘lI/ITB TEMY «HeonpeﬂeneHHHﬁ n OHpeﬂeHeHHLIﬁ HUHTCIpalibl »

Tema 8.4

[Tonsitue 00
ONPEIEICHHOM MHTErpasie
KaK IIJIOIAU
KPHUBOJIMHEWHOM Tpanenun

Cogepxanue yueOHOro MaTepuana

I'eomeTpuueckuii CMbICT ONPEAEIEHHOIO HHTETpalia

KombOunupoBanHoe 3anstue

BHeayI[I/ITOpHaSI CaMOCTOATCIIbHaA pa60Ta.
FGOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACIICHHOI'O UHTETpajia

Tema 8.5
OrmpeienieHHBI  MHTETPal
B )KA3HU

IIpodeccnonaibHO-OpHEHTHUPOBAHHOE coJep:KaHue (copep:xkanue
NPHUKJIATHOT0 MOAYJIf)

I1.3 16 I'eomeTpuyeckuii CMBICI ONpeeNIEHHOTro nHTerpana. @opmyna

Hrprorona - Jleitonuna.

Pemienne 3amau Ha TpUMEHEHHWE HWHTErpaja Il BBIUMCICHUS (U3HYECKUX
BEJIMYMH U IIONIa1eH

HpaKTI/ILIeCKOC 3aHATUC

BreaynuropHas camocTosiTenbHas padora.
Pemenue 3amad Ha TpUMEHEHWE HHTETpana Uil BBIUYUCICHUS (U3HYESCKUX
BEJIMYMH W TUIONIaAeH

Tema 8.6
Pemenue 3a7a4.
[lepBooOpazHas (yHKIUH,

Coneprkanue yueOHOTo MaTepuana

[TepBooOpasznast ¢ynkuuu. [IpaBuna HaxoxkaeHus mepBooOpasHbIX. Ee
MIPUMEHEHUE
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€€ IPUMEHEHHUE

KonTtponsHas padora

BueaynuTtopHas camocTosiTenbHas paboTa. 1
BerlnosiHeHue MHIMBUYaIbHOTO 3a/1aHUS
Pa3nen 9. Crenenu n 16
kopHU. CTeneHHast 8
GyHkus
Tema 9.1 Copepxanue y4eOHOT0o MaTepuaa
Crenennast QyHKums, €€ | [TousTHe KOpHS N-Oi CTCHEHH U3 ASHCTBUTEIbHOro umcia. Dynkmun y = VX
CBOMCTBA uX cBoiicTBa  rpaduku. CBOWCTBA KOPHS N-0i CTENCHU 4
KomOunmnpoBanHoe 3aHsaTHE
BHreayutopHas camoctosiTenibHasi paboTa. 2
CBoiicTBa KOpHS N-0M CTENEHU
Tema 9.2 Coneprxkanue yueOHOro Matepuana
[TpeobOpaszoBanue [Ipeo6pa3oBanue nppalnOHATBHBIX BbIPAXKEHHM OK-01,
BBIPAKCHUI C KOPHSMH N- | KOMOHMHHPOBaHHOE 3aHSTHE OK-02,
Oif cTereHH BHreayutopHas camoctosiTenbHas paboTa. OK-03,
[TpeoOpa3oBaHue UPPALTMOHAIBHBIX BBIPAXKEHUN OK-04,
Tema 9.3 Cognepskanne yueOGHOro MaTepuana OK-05,
CBolicTBa CTENEHHU C [lonsiTne cremenn ¢ JHOOBIM  palMOHANBHBIM TOKa3aTesneM. CTerneHHbIe OK-07
palMOHAIIBHBIM U (GYHKIIMH, UX CBOWCTBA U rpapuKu
JNENCTBUTEIIbHBIM KOM6HHHp0BaHHoe 3aHATUE
OKa3aTCIsIMHA BHreayutopHas camocTosiTenbHas paboTa.
CrenenHble QyHKIMH, UX CBOUCTBA U TpapUKu
Tema 9.4 Coneprkanne yueOHOTo MaTepuana
Pemenne PaBHOCHJIBHOCTE WPpPALMOHAJIBHBIX YPABHEHUM W HEPABEHCTB. MeTonbl HX
UppalMOHATIBHBIX pemieHus. Pernenre nppamoHanbHbIX YpaBHEHUI U HEPABEHCTB 6
YpaBHEHWH U HEPABEHCTB | KOMOWHHPOBAaHHOE 3aHSTHE
BueaynutopHas camocTosiTenbHas paboTa. 3

Penienune uppanmoHanbHbIX YpaBHEHUI U HEPAaBEHCTB
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Tema 9.5 Copepxanne yaeOHOT0O MaTepuaa
Crenenu U KopHH. | Onpenenenue creneHHON ¢(yHKuuu. Mcrnonb30BaHne ee CBOMCTB MPH pEIICHUH
CrenenHas QpyHKLIUSA YpaBHEHU U HEPABEHCTB 2
KontponsHas padora
BueaynuTtopHas camocTosiTenbHas paboTa. 1
BerlnosiHeHue MHAMBUYaIbHOTO 3a/1aHUS
Paznen 10. 14
IToxa3arenbHas 7
GyHkIun
Tema 10.1 Coneprkanue yueOHOro Matepuana
[TokazarenpHas QyHkuus, | CTeneHs ¢ MOPOM3BOJIBHBIM JICHCTBUTENBHBIM MOKasareneM. OmnpeneneHue
€€ CBOMCTBA NoKa3aTelnbHON (YHKIUH, €€ CBOICTBA U rpaduK. 3HAKOMCTBO C MPUMEHEHUEM
[I0Ka3aTeIbHON GbyHKIMN. Pemenue IIOKAa3aTeIbHBIX yYpaBHEHUN
(byHKIIMOHATBHO-TPaQUIECKUM METOAOM 2
KomOunmnpoBanHoe 3aHsATHE
Bueayautopnast camocTosiTenbHasi padboTa. 1
Pemenne nokasarenpHbIX ypaBHEHUH (PYHKIIMOHAIBHO-TpaQUUECKUM METOJOM OR-01,
Tema 10.2 Coneprkanue yueOHOro MaTepuana OK_gg’
Pemenne nokaszarensHbiX | 1.3 17 Penienune mokasarenbHbIX ypaBHEHHI METOJIOM YPaBHHUBAHUS gi: 0 4'
YPaBHEHMI U HEPABEHCTB | MOKa3aTeseil, MeTO0M BBEIEHUSI HOBOM NEpeMeHHOH, (PyHKIIMOHAIBHO- 8 OK-05,
rpadu4eckuM MeTo1oM. Perienue nmokazaresbHbIX HEPABEHCTB OK- 07’
[IpakTnueckoe 3aHsTHE
Bueayautopnast camocTosiTenbHasi padboTa. 4
Pemenne nokasareabHbIX ypaBHEHUM, HEPABEHCTB
Tema 10.3 Coneprxanue yueOHOro MaTepuaa
Cucrembl TIOKa3aTeNbHBIX | PemeHne cucreM mokasarelbHbIX ypaBHEHHH 2
ypaBHEHUN KomOunupoBanHoe 3aHsTue
BueayautopHas camocrosiTesibHas padoTa. 1

Pemenne cucreM nokasaTenbHbIX YpaBHEHUN

Tema 10.4
Pemenue 3amay.

Coneprkanne yueOHOro MaTepuana

Pemenne mokaszaTelbHBIX ypaBHeHI/Iﬁ MCETOJOM YpaBHUBAHUA MoKa3aTrejae u
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[Toka3zarenbHas GyHKIMS | METOZOM BBEICHUS HOBOW NepeMeHHOH. Pelienne nokazarebHbIX HEPABEHCTB 2
KontponsHas padora
BHreaynuropHas camocTosiTenbHas paboTa. 1
BeinonHenne nHAMBUYaIbHOTO 33/1aHUS
Paznen 11. Jlorapudmbl. 22
Jlorapumuyeckasn 11
byHkuus
Tema 11.1 Cogepxanue yaeOHOro MaTrepuaa
Jlorapudm gyucina. | Jlorapudm uncna. JlecITUYHBIN 1 HATYpaTbHBIN JIOTapU(PMBI, YHCIIO €
JecaATnaHbIH 1 | KoMOMHMpOBaHHOE 3aHATHE
HATypaJlbHBIN JOrapudMmsl, 2
YUCIIO € BHueayuropHas camoctosiTenbHas paboTa. 1
Jlorapudm uucna
Tema 11.2 Coneprkanue yueOHOro Marepuana
CaoiictBa  snorapudmos. | Coiictsa orapudmos. Oneparius JorapuGMUPOBaHHSL. OK-01,
Onepanus KomOuHMpOBaHHOE 3aHATHE 4 OK-02,
norapupMUpOBaHUS OK-03,
BHreayautopHas camoctosiTenbHas paboTa. 2 OK-04,
CgoiicTBa orapugmon OK-05,
Tema 11.3 Coneprkanue yueOHOro MaTepuana OK-07
Jlorapudmuueckas Jlorapudmmueckas GyHKIUS U €€ CBONCTBA IIK1.2
¢byHKIUS, €e CBOMCTBA KomM6unmnpoBanHoe 3aHsTue
BHreayautopHas camocTosiTenbHas paboTa. 1
Jlorapugmuueckas QyHKIHUS U €€ CBONCTBA
Tema 11.4 Cogepxanue yueOHOTO MaTepuana
Pemenne [lonarue norapudmuueckoro ypaBHeHHs. Omepauus NOTEHUUPOBaHHUA. Tpu
JIOTapUPMUIECKIX OCHOBHBIX METOJa pEIIeHUs JorapuGMHUUECKHX ypaBHEHHH: (yHKIMOHAIBHO-
YPaBHEHUH M HEPABEHCTB | rpathiecKuii, METO TMOTCHIMPOBAHHS, METOI BBEICHHS HOBO TEpPEMEHHOI. 6
Jlorapudmuueckre HepaBeHCTBA
Komb6unupoBanHoe 3aHsaTHE
BueaynutopHas camocTosiTenbHas paboTa. 3
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Pemenus norapudmMuyeckux ypaBHEHUH.

Tema 11.5 Cogepxanue yaeOHOT0 MaTrepuaa
Cucremsl ANrOpUTM pelIeHUs] CUCTEMBl yYpaBHEHUI. PaBHOCHIBHOCTD JOrapupmMUUecKUX
JorapupMUUECKUX YPaBHEHMI U HEPABEHCTB 2
ypaBHEHUU KoMmOnHMpOBaHHOE 3aHSTHE
BueaynutopHas camocTosiTenbHas paboTa. 1
Pewienus cucremsl ypaBHEHUN
Tema 11.6 IIpodeccnonanbHO-0pHMEHTHPOBAHHOE cojiepKaHue (conep:xxanue
Jlorapudmsl B npupoAe U | MPUKJIATHOTO MOIYJIs1)
TEXHHUKE I1.3 18 Ilpumenenue norapudma. Jlorapupmuueckas cnupans B npupoje. Ee 4
MaTeMaTUYECKHUE CBOMCTBA
[IpakTrueckoe 3aHsaTHE
Bueayautopnast camocTosiTenbHasi padboTa. 2
[Ipumenenwne norapudma. Jlorapudmudeckas cupaib B IpUpoe
Tema 11.7 Cogepxanue yueOHOro MaTepuana
Pemenue 3anay. Jlorapupmuueckass ¢yHkuusa. PemeHune npocTeHIIMX — JIOrapupMHUUECKHX
Jlorapugmst. YPaBHEHUU 2
Jlorapudpmuueckas KonTposabnas pabora
(ZEINIvES Bueayautopnast camocTosiTenbHasi padboTa. 1
BrlinonHeHne MHAMBUYaTbHOTO 3a/1aHUS
Paznen 12. 10
MHo:xecTBa. JJIEeMEHTHI 5

Teopuu rpagos

Tema 12.1 Coneprkanne yueOHOro MaTepuana

MHoxecTBa [Tousitue MuoxkectBa. [TogMHOXkecTBO. Onepaluy ¢ MHOKECTBAMU
Komb6unupoBanHoe 3aHsaTHe
BueaynutopHas camocTosiTenbHas paboTa.
ITonstue MHO)ecTBa. [loaAMHOXKECTBO

Tema 12.2 IIpojeccnonaIbHO-OPHEHTUPOBAHHOE coJepiKaHue (conep:xxanue

Omneparuu ¢ MHOKECTBaMHU

NPHUKJIATHOT0 MOIYJIfA)

I1.3 19 Onepanuu ¢ MHOKeCcTBaMH. Perienre mpukiiaHpIX 3a1a9
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[MpakTHyecKoe 3aHsATHE 2
BueaynuTtopHas camocTosiTenbHas paboTa. 2
Ornepanuu ¢ MHOXXECTBaMU
Tema 12.3 Cogneprkanue yueOHOro MaTepuasa
I'padmr I1.3 20 IlonsiTue rpada. Cesa3HbIN Ipad, 1epeBo, MUK rpad Ha MIIOCKOCTH
I[IpakTuyeckas pabora 4
BueaynuTtopHas camocTosiTenbHas paboTa. 2
Cesi3HBIH rpad, gepeBo, HUKI rpad Ha MITOCKOCTH
Tema 12.4 Coneprkanue yueOHOro MaTepuasa
Pemenue 3ajgad. | Onepauun ¢ MHOXecTBaMu. OInucaHMe peaJbHBIX CUTYallMil C IOMOIIBIO
MmuosxectBa, I'padpl 1 ux | Mmaoxxects. [IpumeHenune rpadoB K pEIICHHIO 33124
IIPUMEHEHHE KonTponpsHas padora 2
Paznea 13. DnemeHThI 18
KOMOMHATOPHUKH, 9
CTATHCTHKHU U TEOPHHU
BepOsATHOCTEM
Tema 13.1 Coneprxanue yueOHOTo MaTepuana
OcHOBHBIE nousaTus | [lepecTraHOBKH, pa3MeINIeHHsI, COYSTAHUSI.
KOMOUHATOPHKH 2 OK-01,
KomM6unmnpoBanHoe 3ansTue. OK-02,
Bueaynuropnas camocTosTenbHas padora. 1 OK-03,
[TepecTanoBKH, pa3MeIlleHUs, COUETAHUS. OK-04,
Tema 13.2 Coneprxanue yueOHOro MaTepuaa OK-05,
CoOsitHeE, BEPOATHOCTHL | COBMECTHbIE M HECOBMECTHBbIE COOBITHS. TeopeMbl O BEpPOSTHOCTH CYMMBI OK-07
coObiTus. CHOXKEHHE W | COObITHI. YCIOBHAs BEPOSATHOCTh. 3aBUCHMbIE W HE3aBUCHMbIC COOBITHSL. 2 1IK1.2
YMHOKEHUE BEPOATHOCTEN | TeopeMbl 0 BEPOSITHOCTH TIPOU3BEACHUS COOBITHIA.
KomMmOuHMpoBaHHOE 3aHSTHE
BueaynutopHas camocTosiTensHas paboTa. 1

Teopembl 0 BEpOSITHOCTH CyMMBI cOOBITHI. TeopeMbl 0 BEpOsSTHOCTH
MIPOU3BEICHUS COOBITHIA
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Tema 13.3

IpodeccHnoHATLHO-OPHEHTHPOBAHHOE cojiep:kaHue (conep:xkaHue

BepositHOCTB B | IPUKJIAJTHOTIO MOJY.JIs1)
podecCHoHATBHBIX I13 21.0THOCHUTENBHAS YaCTOTA COOBITHS, CBOMCTBO €€ yCTONYUBOCTH.
3aja4ax Craructuueckoe omnpezaeneHue BeposiTHOCTU. O1ieHKa BEpOSITHOCTH COOBITUS
[TpakTueckoe 3aHsATHE
BueayautopHas camocrosiTesibHas padoTa.
CraTrcTHYeCKOE ONpeeTICHHE BEPOSITHOCTH
Tema 13.4 Cogepxanue yaeOHOro MaTrepuaa

JuckpeTHas ClydaiiHas

Bunbl ciyyaiiasix BeauuuH. OnpeneneHue AUCKPETHOM CilydaliHOM BEJIWYMHBI.

BEJIMYMHA, 3aKOH ee | 3akOH pachpeiesieHus] JUCKPETHOM Ciy4yallHOM BenuuyuHbl. Ee uHcioBbie
pacrnpeneneHus XapaKTEPUCTUKH

KomOunnpoBanHoe 3aHsaTHe

Bueayautopnast camocTosiTenbHasi padboTa.

3aKoH pacnpeeieHus] JUCKPETHON CITy4aiiHON BETUYHHBI
Tema 13.5 Coneprkanue yueOHOro Matepuana

Zagaun  MaTeMaTH4eCKOi
CTaTUCTUKHU

BapI/IaI_[I/IOHHHﬁ pAd. Ilonmuron YacToT UM THUCTOT paMma. CraTtucTuueckue
XApaKTCPUCTHUKH PsAda H8.6J'IIO,Z[8.CMLIX JaHHBIX

KOM6I/IHI/IpOBaHHOC 3aHATUC

BueaynuTtopHas camocTosTenbHas padoTa.
Bapuauuonssiit psa. [Ionurox gactor u ructorpamma

Tema 13.6
CocraBienne TaOmIHAIl U
JIyarpamMm Ha MPaKTUKe

IIpodeccnoHanbHO-0PHEHTHPOBAHHOE cojiepKaHue (conep:xxanue
NPHUKJIATHOT0 MOIYJIA)

I13 22 IlepBuuHas 06paboOTKa CTaTUCTUYECKHUX JaHHBIX. [ paduueckoe nx
npezcraBieHrne. HaxoxeHne cpefHIX XapaKTepUCTUK, HAOII01aeMbIX JaHHbBIX

[IpakTHueckoe 3aHsaTHE

BHreaynutopHas camocTosiTenbHasi paboTa.
HaxoxneHnne cpeqHuX XapakTepUCTHK, HAOII0AaeMbIX JaHHBIX
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Tema 13.7

Pemenue 3a7a4.
DJIEMEHTBI
KOMOWHATOPUKH,

Copepxanne yaeOHOT0O MaTepuaa

OnemeHTsl KOMOMHATOpUKU. COOBITHE, BEpOATHOCTH coObITHA. ClloKeHHEe U
YMHOKECHHUE BEPOATHOCTEN

KonTponbnas pabota

CTaTUCTUKM U TEOPUM | BHeayuTOpHAs caMOCTOsTeIbHAs padoTa.

BEPOATHOCTEM BrinosnHenne MHIMBUYaIbHOTO 3alaHUs

Pasznen 14. YpaBHeHus u 22

HepaBeHCTBA 11

Tema 14.1 Copepxanue y4eOHOT0o MaTepuaa

PaBHOCUIIBHOCTB PaBHOCWIIBHOCTH ypaBHeHUMH U HepaBeHCTB. Ompeznenenuss. (OCHOBHbIE

YPaBHEHMM M HEPABEHCTB. | TEOPEMbl PaBHOCHJIBHBIX IEPEX0AaX B ypaBHEHHSX M HepaBeHCTBax. OOmue

OO61ye METOIBI PEIIEHNsT | METOJbl PELICHHS YPAaBHEHHI: MEPEX0j OT PaBEHCTBAa (DYHKIMI K PaBEHCTBY 2
apryMeHTOB Il MOHOTOHHBIX (DYHKIUH, METOJl pa3jOKEHUSI Ha MHOXUTEIH,
METOJ1 BBEJICHHUS HOBOH TMEPEeMEHHOMN, (YHKIIMOHATIBHO-TPaPHIECKUI METO
KomOunupoBanHoe 3anstue
BHeayutopHas camocTosiTenbHas paboTa. 1
N3yunth Temy «PaBHOCHIBHOCTH ypaBHEHHH M HepaBeHCTB. OOIInMe METOJIbl
peILIeHus »

Tema 14.2 Coneprkanue yueOHOro MaTepuana

I'padnueckuit MeToJ | O0mpre MeTo/bl pPELIeHUS HEPaBeHCTB: IEPeXo] OT CpaBHEHHS 3HA4YEHUMN

peleHus YPaBHEHMH, | GYHKIMHA K CPaBHEHWIO 3HAUCHWH apryMEHTOB IS MOHOTOHHBIX (DYHKIHWH, 2

HEPABEHCTB METOJlT MHTEpBaIOB, (yHKUMOHAIbHO-Tpaduueckuil meton. ['paduueckuit
METO/J] PELIEHUS YPaBHEHHUI U HEPABEHCTB
KomOuHnpoBaHHoe 3aHsATHE
BueaynutopHas camocTosiTenbHas paboTa. 1
['padmyeckuii MeTox pelieHns ypaBHEHUN 1 HEPAaBEHCTB

Tema 14.3 Coneprkanne yueOHOTo MaTepuana

VYpaBHenus u HepaBeHCTBa | OnpeneneHue Moayisi. Packpbitme Monyist mo ompeznenenuto. [Ipocreiimue

C MOJyJIEM YpaBHEHHsS M HEpaBeHCTBa C MojaysieM. [IpumeHeHHe paBHOCWIBHBIX
NIEPEXO0JI0B B ONPENEICHHBIX TUIIaX YPABHEHUI U HEPABEHCTB C MOYyJIEM 4

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
IIK1.2
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KomOuHmpoBaHHoe 3aHATHE

NIV SkNINN [ €IN N
L HIRIIM <N _ [R5 "WR TN I DN  BYR AN
ORI NI DN D “NEVE & 7% N

YARO €000 VNI, VKRR Ko _»

A

X /i

BueaynuTtopHas camocTosiTenbHas paboTa. 2
IIpocreiimne ypaBHEHUS U HEPABEHCTBA C MOAYJIEM.
Tema 14.4 Cogneprkanue yueOHOro MaTepuasa
VYpaBHeHHS M HEPAaBEHCTBA | 3HAKOMCTBO C mapameTpoM. [Ipocreifiine ypaBHEHHsT W HEPaBEHCTBA C
C rapaMeTpaMu napaMeTpoM 4
Kom0uHMpoBaHHOE 3aHsATHE
BueaynuTtopHas camocTosiTenbHas paboTa. 2
IIpocreiine ypaBHEHUSI 1 HEPABEHCTBA € ITapaMETPOM
Tema 14.5 IpodeccnonanbHO-OpUEHTHPOBAHHOE coJiepkaHue (conepxkanue 8
CocraBieHue u peleHue NPHUKJIATHOT0 MOLY.JI51)
npodeccuonanbHbIX 3a1a4 | I1.3 23 Pemienue TEKCTOBBIX 3a1a4 MPOEeCCHOHATBHOTO COICPKAHHMS
C IIOMOILBIO YPaBHEHUM [TpakTH4ecKue 3aHsTH
Bneayautopnast camocTosiTenbHasi padboTa. 4
Permenue TekcTOBBIX 3a7jau POPECCHOHATBHOIO COAEPIKAHUS
Tewma 14.6 Copepxanue yueOHOro MaTrepuana
Pemenue 3agad. | [1.3 24 OOme MeTonpl pelieHusl ypaBHEHUI. YpaBHEHUS UM HEPaBEHCTBA C 2
VYpaBHEHHS U HEPABEHCTBA | MOJYJIEM H C TTApaMeTpaMu
[TpakTrueckoe 3aHsATHE
BHreayautopHas camocTosiTenbHas paboTa. 1
YpaBHEHMS U HEPABEHCTBA C MOJYJIEM U C TapaMeTpaMu
IIpomexyTounas arrecraums (Jk3amMeH)
Bcero: ‘ 282
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3. YciaoBus peajm3ainuu NporpaMmmal 001eo00pa3oBaTebHOM TUCIHUILIHHBI

3.1. lnsa peanu3anuu NPOrpaMMbl JUCHUIIMHBI T0JKHBI ObITh MPETYyCMOTPEHBI CJIeAYIOIIHE
crenuaJbHble MOMeIeHHs:

Jis peanu3anuu mporpaMMbl TUCITUTUIMHEI IPEAYCMOTPEH YUeOHBIN KaOMHET MAaTEMATHKH.
O6opynoBaHue yueOHOTO KaOHMHETa!

- MOCAJIOYHBIE MECTA IO KOJIMYECTBY O0YUArOIINXCS;

- pabouee MecTO TpernoiaBaTers;

- KOMIUIEKT Y4eOHO-HATJISITHBIX TIOCOOHIA;

- KOMILJIEKT 3JIGKTPOHHBIX BUIEOMATEPHAIIOB;

- 3aJIaHUA U1 KOHTPOJIBHBIX paboT;

- mpoecCHOHAIEHO OPUCHTHPOBAHHBIC 3aaHNS,

- MaTepHualIbl HK3aMeHa.

TexHuueckue cpencTra 00y4eHus:

- IEPCOHATILHBIN KOMITBIOTED C JTUIICH3MOHHBIM IIPOrPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanmonHoe odecrieyeHne peaau3amun NporpamMmmbl
1. dnst peanu3anuu nporpamMmbl OMOIHoTeuHbIi (OHT 00pa30BaTENbHON OPTraHU3auU UMEET
NIeYaTHbIC W/WIIN 3JEKTPOHHBIE 00pa3oBaTeIbHble U HH(POPMALIMOHHbBIE PECYPChI, PEKOMEH/IOBaHHbIE

JJIs1 UCITOJIB30BAaHUA B O6pa3OBaTCJII)HOM nponecce, HE CTapuic 5 1eT ¢ MOMEHTa H3JaHMu.

3.2.1 OcHOBHBIE HCTOYHUKHU

Ne HaumenoBanue ABTOD (BI) N3parenbctBO, TO1
/o W3JIaHUs

OU | Maremaruka: yueOHUK JJIs yUpexxIeHUH HadanbHoro | bammakos M. | M.: U3natenbckuii
1 U CpeIHero MpodecCuoHaIbHOTO 00pa30BaHM n. LEHTP

«Axanemus», 2024

OU | Maremaruka. COOpHHUK 3a7a4 MPOPHILHON bammvakos M. | M.: U3gartensckuit
2 HaIpaBJIEHHOCTH: yueOHOe mocooue st n. LEHTP

YUPEKICHUN HaYaJIbHOIO U CPETHETO «Axanemus», 2024

poeCCHOHAIBHOTO 00pa30BaHUs

JlonmoauuTtenbuble ucTounuku (JIN):

Ne HanmenoBanue

/i

JIN | Beepoccuiickue wuHTepHeT-onmMmmnuanel. - URL:  https://online-olympiad.ru/  (marta
1 obparmenus: 12.07.2021). - TekCT: 2JI€KTPOHHBIM.

JAW | Enunas komneknms 1M@poBeIX  oOpaszoBarenbHbIX pecypcoB. - URL:  http://school-
2 collection.edu.ru / (nara obpanienus: 08.07.2021). - TeKCT: 3ACKTPOHHBIIA.

JIN | Uadopmanmonnast cucrema «ExamHoe OkHO mocTyma K oOpa3oBaTelbHBIM pecypcamy». -
3 URL.: http://window.edu.ru / (nata oopamenusi: 02.07.2021). - TekcT: 2JIeKTPOHHBIN.

JIN | Hayunas osnextponHas Oubmmoreka (HDB). - URL: http://www.elibrary.ru (mara
4 obpamenusi: 12.07.2021). - TekcT: IEeKTPOHHBII.

JIN | OtkpeiTeiii koutemk. Marematuka. - URL: https://mathematics.ru/ (mara obGparieHus:

51


https://online-olympiad.ru/
http://www.elibrary.ru/
https://mathematics.ru/

| 5 ‘ 08.06.2021). - TeKCT: 3JCKTPOHHBIH.

HNuTtepuer-pecypent (U-P)

1. [Tosropum matematuky. - URL: http://www.mathteachers.narod.ru/ (mara oOpamicHus:
12.07.2021). - TeKcT: 31IeKTPOHHBIH.

2. CnpaBoyHUK 10 MareMaThuKe IUIA [IKOJILHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata oOpamenus: 12.07.2021). - Tekcr:
3JICKTPOHHBIN.

3. Cpennsis maremarudeckas wuHTepHerT 1mkonma. - URL: http://www.bymath.net / (nara
obpamienust: 12.07.2021). - TekcT: 3JeKTPOHHBIH.

4. ®enepanbublii mopran «Poccuiickoe oOpazoBanme». - URL: http://www.edu.ru / (mara
obpamienusi: 02.07.2021). - TekcT: 3eKTPOHHBIH.

S. @enepanbHblii  HeHTp  uH(OpMAIMOHHO-0Opa3oBaTeNbHBIX  pecypcoB. -  URL:

http://fcior.edu.ru / (mata obpamenus: 01.07.2021). - TeKCT: 3IeKTPOHHBI.
denepanbHblii IEHTP HPOPMAIIMOHHO-00pa3oBaTelibHBIX pecypcos. - URL: http://fcior.edu.ru /
(mara obpamenus: 01.07.2022). - TekcT: 37eKTPOHHBII
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4. KOHTPOJIb U OLIEHKA Pe3yJbTATOB OCBOCHHUSA 00111€00pPa30BaATeIbHOM M CIIUIIJINHbI

KoHTpos1b ¥ OueHKa pe3ylbTaToB OCBOEHUS 00I1e00pa30BaTeNbHON AUCIUILUIMHBI PACKPBIBAIOTCA

qcpes3 ANCHUIITIMHAPHBIC

pe3yibTaThl,

HaIlTpaBJICHHBIC Ha

¢dbopmupoBaHue

001X

npoeCCHOHATTLHBIX KOMIETEHIIUH 10 pa3zieiaM U TeMaM COIep)KaHus y4eOHOro MaTepHara.

u

Oob6masi/npodeccuoHanbHas Pa3zgen/Tema THun oeHOYHBIX
KOMITETEHIUS MEepONpPHUSITHS
OK 3. AnanuzupoBaTh P 1, Tema 1.1, 1.2, 1.3 TT-0/c3, 1.4, 1.5, TectupoBanue
pabouyro CHTYaIHIO, 1.6 VCTHBIN O1poc
OCYIECTBIIATH TEKYIHil 1 123 62, Temur 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, MaTeMaTHIeCKHil
HUTOTOBBIN KOHTPOJIb, OLICHKY H | < JUKTAHT
o P 3, Temnr 3.1, 3.2, 3.3 IT-o/c, 3.4
KOPpEKILIio COOCTRCHHON P4, Tomn 4.1,4.2, 43, 4.4, 45, 4.6, 4.7 | HABHIyaTbHAS
ACHTCIBHOCTH, HECTH M-o/c, 4.8, 4.9, 4.10, 4.11 caMoCTosTEbHas
OTBGTCTBGHHOCTBUSa P5, Temti 5.1, 5.2 paGorta
Pe3YJILTATEI CBOCH PaboTI. P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBineHue
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaTOB

P7 Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-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, Temr1 9.1,9.2,9.3,9.4,9.5

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 I1-o/c, 11.7

IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabort

3amura

VHIUBH/Ty TbHBIX
IPOEKTOB
KontponbsHas padora

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

P 13, Temsr 13.1, 13.2,13.3,13.4,13.5 | PX3aMCHALHONHBIX

IT-o/c, 13.6 3aaHnn

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5

IT-o/c, 14.6
OK 4. OcymiecTBisATh MOUCK P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
uHpopManuu, HeoOX0 MO 1.6 YcTHBIN onpoc
01 5GPEKTHBHOTO 12362, Temer 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremartuueckuii
BBITTOJTHEHUS . JTUKTaHT

P 3, Tems! 3.1, 3.2, 3.3 I1-o/c, 3.4
MPOdECCHORATEHEIX 3272 P 4, Temsi 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 | VInAMBAIyanbHas
OK 5. Hcnonb30BaTh IT-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATCIILHAS
MH(POPMaIIMOHHO- P 5, Temsr 5.1,5.2 paborta
KOMMYHHKAITMOHHBIC P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
TEXHOJIOTHH B 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yIbTaToB
HpO(i)eCCHOHaHBHOfI P 7, Tembl 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, MPaKTUIECKUX pa60T
NEeSTETLHOCTH. 7.7 1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 3amyTa TBOPIECKHX

7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

pabot
3amura
WHJIMBUTY AJIbHBIX

3 MpoheccuoHanbHoe-0puUEHMUPOBAHHOE COOEPHaHUE
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P11, Temsr 11.1, 11.2, 11.3 TT-o/c,
11.4,11.5,11.6 I1-o/c, 11.7

MIPOEKTOB
KonTtponsHas pabora

P12, Temsr 12.1,12.2,12.3,12.4 BaimonHeHE
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 135 3K3aMEHAIHOHHbIX
IT-o/c, 13.6 3a7aHmi
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
OK 1. ITounmats cymmuocts 1 | 1.6 YcerHblii onpoc
COIHAIIbHYIO 3HAYUMOCTb 12) 62’ Temsr 2.1, 2.2, 2.3, 2.4, 2.5 1I-0/¢, | Maremarmaeckuii
Oynyuiei nmpodeccuu, ' JTUKTaHT
9 . . | P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4
Eﬁg:z::“ (HEH YOTOWMEEI 1 b 4 Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | ViAuBnIyaibias
IT-o/c, 4.8,4.9,4.10, 4.11 CaMOCTOATCIIbHAA
PS5, Temsr 5.1,5.2 paborta
P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaToB

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 I1-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
P9, Tems 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

NPaKTUYECKUX padoT
3aiuTa TBOPUYECKHUX
pabor

3amura

WHIMBUTY ATBHBIX
IPOEKTOB
KonTponbhas padora

P 12, Tewmst 12.1, 12.2, 12.3, 12.4 Boimosmenne
P 13, Temni 13.1, 13.2, 13.3,13.4, 13,5 | PFCaVCHALHOMHBIX
IT-o/c, 13.6 3allaHuu
P 14, Temsr 14.1,14.2,14.3, 14.4, 14.5
I-o/c, 14.6
OK 6. PaboTats B KOMaH/e, P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
3} PEKTHBHO 00IIATHCS C 1.6 VeTHBIN ompoc
KOJITEraMI, PYKOBOJICTBOM, 12> 62, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 IT-0/¢, | Marematnaeckiii
B P 3, Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 JTat
P 4, Tempi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | HAMBAAyabHAA
I-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSATENbHAs
P 5, Tems 5.1, 5.2 pabora
P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaToOB

P7, Temr1 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, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
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

MPaKTUYECKUX padoT
3ammnTa TBOPYECKUX
pabort

3amura

WHAWBUY aJTbHBIX
MIPOEKTOB
KonTtponbHas pabora
Brimonnenune
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P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5 9K3aMEHAIIMOHHBIX
IT-o/c, 13.6 3aIaHui
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
OK 6. PaboraTh B KOMaH]IE, P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
3¢ pexTUBHO 00MIATHCS C 1.6 VYcTHBIH onpoc
KOJIIEraMH, PYKOBOICTBOM, }2’ 62, Temer 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | MaremaTmaeckuii
e P 3, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 ST
P4, Tembi 4.1,4.2, 43, 4.4, 4.5, 4.6, 47 | HAMBUAYaTbHAT
IT-o/c, 4.8,4.9,4.10, 4.11 CaMOCTOATCIIbHAA
PS5, Temsr 5.1,5.2 paborta
P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | IlpencraBnenue
1.6 pe3yIbTaToB

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 Il-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Tems1 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Tempr 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 I1-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-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, Temr1 9.1,9.2,9.3,9.4,9.5

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
II-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5
II-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,
9.4,9.5

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

P12, Temsr 12.1,12.2,12.3

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

MPaKTUYECKUX PaboT
3ammuTa TBOPUYECKUX
pabor

3ammra

WHIMBUTY ATBHBIX
MIPOEKTOB
KonTponbnas padora
Brmonnenune
9K3aMEHALIMOHHBIX
3aaHUuN

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO JIeATEIHHOCTD,
MCXO0/1A U3 1IeJIU U CII0cO00B ee
JOCTUXKEHUS, OTIPEICTICHHBIX
PYKOBOJIUTEIIEM.

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

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

6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P7 Temo1 7.1,72,7.3,74,7.5,7.6,

TectupoBanue
VYeTHbII onpoc
MareMaTU4eCcKui
JUKTaHT
NuauBunyanbHast
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7.7 II-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 &, Temsr 8.1, 8.2, 8.3, 8.4, 85, 8.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

CaMOCTOATCIIbHAA
pabota
IIpencraBnenue
pe3yIbTaToOB
IPaKTUYECKUX padoT
3amura TBOPUECKUX

pabort
3amura
WH/IMBH/TY aJIbHBIX
MIPOCKTOB
KonTponbHas padora
Brmmonuenue
9K3aMEHAIIMOHHBIX
3aJlaHui
OK 3. AnanusupoBaTh P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
pabouyro cUTyaIuio, 1.6 YcTHBIN onpoc
OCYIIECTBIIATH TEKYILHii 1 g 62, Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | MaremaTmueckuii
UTOTOBBII KOHTPOJIb, OIICHKY H | < JUKTaHT
o P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4
KOPpEKIIIIO COOCTRCHHO P 4, Tembi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | nausniyanbias
ACTTETLHOBTH, HECTH T-o/c, 4.8, 4.9, 4.10, 4.11 camoCTosTe b Has
OTBGTCTBGHHOCTBUSa P 5, Temti 5.1, 5.2 paGota
Pe3YIbTATEI CBOCIH PAGOTE. P 6, Tembi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, TpescTaBIcHue
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaToB

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 I1-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, Temr1 9.1,9.2,9.3,9.4,9.5

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
II-o/c, 14.6

MPaKTUYECKHUX PaboT
3aiuTa TBOPUYECKUX
pabort

3amura

WHIMBUTY ATbHBIX
IIPOEKTOB
KonTponbHas pabota
Brimonnenue
9K3aMCHALMOHHBIX
3aJaHuM

1K 1.2. Pa3zpabatsiBaTh
XyZ0XKeCTBEHHbIE U paboune
ACKU3bI, IEpeaBaTh B 3CKHU3E

XYOOXKXCCTBCHHELIC
JOCTOMHCTBA MOJACIIN.

P1, Tema 1.3 IT-o/c, 1.3.
P2, Temsr 2.1 -2.6 Il-o/c, 2.5.
P7, Temsr 7.1 -7.16 Il-o/c, 7.10

YeTHBII onpoc
NupuBunyansHas
CaMOCTOSITENIbHAS
pabota
IIpencrasnenue
pe3yNbTaToB
MPaKTUYECKUX padoT
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