JIETTAPTAMEHT OBPA3OBAHNS 1 HAYKU UBAHOBCKOM OBJIACTU
OBJIACTHOE I'OCYIAPCTBEHHOE BOJ[)KETHOE
[IPO®ECCUOHAJIBHOE OBPA3OBATEJILHOE VUPEX/EHUE
TEMKOBCKNI MHOT'OITPO®UJIbHBIN KOJIJIEK

PABOYAS IPOTPAMMA
OBIIEOBPA3OBATEJLHOW
TUCHMILITAHBI

00/1.06 MATEMATHUKA

MO CHEIUAIBLHOCTH CPEAHETO MPOdEeCCHOHATBLHOTO 00pa3oBaHuUs
29.02.10 «KoHcTpyupoBaHue, MOAeJIUPOBAHME U TEXHOJIOTHSI M3TOTOBJIEHUSA
U31eJINi JIErKoil MPOMBINIEHHOCTH (110 BUIaM)»

[Ipoduis: TeXHOJOrHYeCKH i

r. TeiikoBo, 2024r.



Paccmotpeno YT1Bepxkaaro

Ha 3acelaHuN METOINYECKOI KOMUCCUH Hupextop OI'BITIOY TMK
MPOTOKOI OT «29» aBrycra 2023r. Nel ®.C. Tronenena
NpeceaTeb METOIUYECKON KOMUCCUU [Tpuka3 ot «15» centsops 2023r.Ne284-a

/JIeiceuxo H.I'./
Paccmotpeno

Ha 3aCeIaHuU
MIeIarOTHYEeCKOro COBETa

[Iporokonm ot « 11 » ceHtsiopa 2023 .
Ne 1

PabGoyas mporpamma y4eOHOM AUCIUILIMHEI pa3padoTaHa Ha ocHOBe TpeboBanuit GI'OC
cpennero oOmiero oOpa3oBaHUs, B COOTBETCTBUHU ¢ PexoMeHanusMu MO OpraHu3aluu
MOJIYYeHHUSI CpeHEero oOmiero obpa3oBaHUsl B Tpeiesiax OCBOCHHUS 00pa30BaTENIbHBIX
nporpamMm cpeaHero mnpodeccuoHansHoro oo6paszoBanus (Ilucemo MunHcTepcTBa
npocenieHuss PO ot 1 mapra 2023 r. N 05-592 "O nanpaBieHur pekoMeHaanuii'"), Ha
ocHoBe Ilpukaza MunucrepcrBa mnpocBenienus Poccum ot 14.05.2023 Ne371 «O6
yIBEpXKIeHUM (enepalbHOM  00pa3oBaTeNbHOM  MpOrpaMMbl  CpeOHEro  oOIIero
o0Opa3oBaHUs»

Opranusanus-pazpadorumk:: OT'BIIOY «TeiikoBckuii MHOTONPOQHILHBIH
KOJLUTE I

Pa3zpaboruuk: Jlsiceuko H. I'. — npenogaBatens aucimmina OIBIIOY TMK



PwobdE

COJIEP)KAHUE

[TACTIOPT PABOCE [TPOTPAMMBI

CTPYKTYPA U COJAEPKAHUE YUEBHOM JIECLIATIJIMHBI
YCJIOBUS PEAJIU3ALIAU TIPOTPAMMGBI IMCITATIIMHBI
KOHTPOJIb U  OLIEHKA PE3VJILTATOB  OCBOEHUS
JIACITATITAHDI
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1.IMACHOPT PABOYEN ITIPOT'PAMMbBI YUEBHOM JUCIIUILINHBI

1.1 Obaactb npuMeHeHusi padoueil mporpammbl: Paboudas mporpamma y4deOHOIM
JUCLUMIUITMHBI ~ SIBJSIETCS  4acTbl0 OCHOBHOM mpodeccroHanbHOW — 00pa3oBaTenbHOU
nporpammbl B cooTBeTcTBUU ¢ PI'OC no cnenunansHoctu 29.02.10 « KoncTpyupoBanue,
MO/IeJIMPOBAHME M TEXHOJIOTMS M3rOTOBJICHHUS M3/eHil JIErkoi NpOMBIILJICHHOCTH
(mo BUaAM)»

1.2 Mecto y4eOHO# IMCHUILUIMHBI B CTPYKType OCHOBHOI NpodeccHOHAILHOM
o0pa3oBarenbHoii mporpammel: B coorBercTtBuM ¢ ®T'OC COO npeamer «MaremaTuka
BXOJUT B TpeAMETHYI0 obmacte «MaremaTuka W HMHPOpPMATHKA» U SBISETCA
00s13aTeIbHBIM JIJIS1 H3yUCHUS.

1.3. Heau um 3agaum y4eOHOIl JMCHUILUIMHBI — TPeOOBaHMA K pe3yJbTaTaM
OCBOCHHS y4eOHOM IMCIMIIJIMHBI:

N3ydyenne mateMaTHKy Ha YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI HAIPaBJICHO
Ha JIOCTIDKEHHE OOYyJalOUUMUCS JIMYHOCTHBIX, METAaNpeIMETHBIX U MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3yIbTATOB OCBOEHUS Y4EOHOIO MIpEeIMETA.

JIMUHOCTHBIE PE3YJbTATBI

B pe3ynbTaTe n3yueHus MaTeMaTUKH Ha YPOBHE CpPEeIHEro o0Iero oopa3oBaHus y
oOyuatomierocs OynyT copMUPOBaHBI CIAEAYIOLIUE JINYHOCTHBIE PE3yIbTAThI:

1) rpaxmaHcKOro BOCHUTaHHS: COOPMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIUU
oOydarorierocss Kak aKTMBHOTO M OTBETCTBEHHOTO 4IJIEHA POCCHUIMCKOro OOIIecTBa,
MPEJICTABIICHUE O MAaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD,
SIBJICHUM, TIPOLIEYp TPakJaHCKOro o0miecTBa (BBIOOPHI, OMPOCH U APYTO€), YMEHUE
B3aMMO/ICHCTBOBATH C COIMAILHBIMU MHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIUSMU U
Ha3HAYCHHUEM;

2) maTpUOTUYECKOTO BOCIUTAHUS: CPOPMUPOBAHHOCTh POCCUMCKON TPaXKIaHCKOU
UJCHTUYHOCTH, YBAaXEHHMS K NPOLUIOMY M HACTOALIEMY POCCUMCKOM MaTeMaTHKH,
LIEHHOCTHOE OTHOLIEHHE K JOCTHXKEHUSIM POCCUUCKHX MAaTEMATUKOB U POCCHMCKOU
MaTeMaTH4YE€CKOM IIKOJIbI, MCIIOJIb30BAHUE JTUX JOCTHKEHUW B JAPYrMX HayKax,
TEXHOJIOTHUSX, c(pepax SIKOHOMUKH,

3) IyXOBHO-HPaBCTBEHHOTO BOCIHUTAaHMS: OCO3HAHUE JYXOBHBIX LIEHHOCTEU
poccuiickoro Haponaa, Cc(HOPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ASTHYECKOTO
IIOBEICHUS, CBS3aHHOIO C MPAKTUYECKHMM IPUMEHEHUEM JIOCTHKEHUM HAyKd |
JEATENIbHOCTBID YYEHOI0, OCO3HAaHHME JIMYHOIO BKJIaJa B MOCTPOEHUE YCTOMYMBOIO
Oyaymero;

4) S3CTETUYECKOro BOCIUTAHMS: 3CTETHMUYECKOE OTHOIIEHHE K MUPY, BKIOYas
ACTETUKY  MAaTeMAaTHYECKUX  3aKOHOMEPHOCTeH, OOBEKTOB, 3aja4, PEIICHHUIA,
pacCcyX/IeHul, BOCHPUMMYHUBOCTH K MATEMAaTUYECKMM AaCIEKTaM pPa3JInYHbIX BHUIOB
HCKYCCTBA;



5) ¢wusnueckoro BocnuTaHusA: C(HOPMHPOBAHHOCTb YMEHHUS MPUMEHSTH
MaTeMaTU4YeCKWe 3HaHMUS B HHTEpecax 3J0pOBOro W 0Oe3omacHoro olpa3a >XKHU3HU,
OTBETCTBEHHOE  OTHOIIEHHWE K  CBOEMY  3J0pOBbIO  (3I0pOBOE  THTAHUE,
cOaJaHCUPOBAHHBIN PEXXUM 3aHATHH W OTIBIXA, PEryispHas (u3HYecKask aKTHBHOCTH),
¢u3nyecKkoe  COBEPIICHCTBOBAHWE TMPH  3aHATHSAX  CIIOPTUBHO-03J0POBUTEIBHOM
JeSITeTbHOCTHIO;

6) TpyIOBOrO BOCIHTaHUS: TOTOBHOCTh K TpPYAY, OCO3HaHHE IICHHOCTH
TpyAOMoOusl, HWHTEPEC K Pa3IUYHBIM cdepaM TpodecCHOHATHHON AeATeIbHOCTH,
CBSI3aHHBIM C MaTEeMaTHKOW W €€ MPHUIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIN
BbIOOp Oyaymiedl npodeccun W pealn30BbIBATH COOCTBEHHBIC >KM3HEHHbIE IUIAHBI,
TOTOBHOCTh M CITOCOOHOCTh K MaTeMaTHYEeCKOMY O00pa30BaHUIO U caMOOOpa30BaHMUIO Ha
NPOTSHKEHUHU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacTHIO B PEIICHUHU MPAKTHUECKUX
3a/1a4 MaTeMaTHYECKOW HATIPAaBICHHOCTH;

7) 9KOJOTMYECKOTO BOCTHTAHUS: COPMHPOBAHHOCTH IKOJOTHIECKON KYIBTYPHI,
TIOHMMaHUE BIMSHHS COIMAIbHOIKOHOMHYECKUX MPOIIECCOB HAa COCTOSIHUE TIPUPOTHON 1
COLIMATBHON Cpefbl, OCO3HaHWE TJO00ATBHOTO XapaKTepa JKOJOTHYECKUX TMPOoOIeM,
OpHEHTalMs Ha MPUMEHEHHWE MaTeMaTHYECKUX 3HAHWU JJIs pEelIeHus 3aaad B o0jacTu
OKpY’KalolleH cpefipl, IUTAHWPOBAHNE MTOCTYIKOB M OIIEHKH MX BO3MOJKHBIX IO CIIEICTBHUIM
JUISL OKPYXKAFOIIEH CPEIbI;

8) I1EeHHOCTHM HAy4YHOTO TMO3HaHUA: C(HOPMHUPOBAHHOCTH MHPOBO33PECHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pAa3BUTHUS HAayKH U OOIIECTBEHHOMN
NPaKTUKH, TOHUMaHUE MaTeMaTHIECKON HAYKH KakK C(epbl YeI0BEYECKOM JeSITETLHOCTH,
9TamoB €€ Pa3BUTHS W 3HAYMMOCTH JUIS PA3BUTHS IMBHIN3AIlMU, OBIIAJICHUE S3BIKOM
MaTEeMAaTUKH U MaTeMaTHYECKOW KyIbTYpOl KaK CPEJICTBOM MO3HAHHS MHUpPA, TOTOBHOCTh
OCYILIECTBIIATh TPOCKTHYIO M HCCIEIOBATEIBCKYIO NEATEIBHOCTh WHAWBHIYATHHO U B
TpyIIe.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynprate OCBOGHHS MpOrpaMMbI MO0 MaTeMaTHKE HAa YpPOBHE OCHOBHOTO
obmero oOpazoBaHuss y oOyuwaromierocs OyayT chOpMHUPOBaHBI MeETaNpeIMETHbBIC
pe3yabTaThl, XapaKTEPU3YIOIIMECsS OBJIAJCHUEM YHHUBEPCAIBHBIMH TI03HABATEIHHBIMU
JNCHCTBUSMH, YHUBEPCATHbHBIMU KOMMYHUKATUBHBIMH JICHCTBHSIMH U YHUBEPCATHHBIMHU
pEeTYISTUBHBIMU JeiicTBUsiMH. [lo3HaBaTeNnbHBIE YHUBEpCAIbHBIC YUeOHBIC ICUCTBUS
ba3oBbIe Tornyeckue AeHCTBUS: BBISBIISATh M XapaKTePU30BaTh CYIIECTBEHHBIC PU3HAKH
MaTeMaTUYECKHX OOBEKTOB, TOHATUN, OTHOIICHUN MEXIy MOHATUAMHU, GOPMYITHUPOBATH
OTIpe/ielICHUsT TIOHSATUH, YCTaHABIWBATh CYIISCTBCHHBIH NPHU3HAK KiIaccH(HUKAIMH,
OCHOBaHHUS Il OOOOIICHHWS W CpaBHCHHS, KPUTEPUHM MPOBOIAMMOIO aHAIN3a;
BOCIIPUHUMATh, (OPMYJIMPOBATh W TPEeOOpPa3OBBIBATH CYXKICHUS: YTBEPAUTEIBHBIC U
OTpHIIaTeIbHbIC, SAMHUYHBIC, YACTHBIC M OOIIKE, YCIOBHBIC; BBISABISTH MaTEMaTHUCCKUE
3aKOHOMEPHOCTH, B3aMMOCBSI3U U NMPOTUBOpEYHs B (akTax, JaHHBIX, HAOIIOJICHUSIX U
YTBEP)KIEHUSX, TMpemiaraTh KPUTEPUM IS BBISIBICHHS  3aKOHOMEPHOCTEH H
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MPOTUBOPEYHIA; JIeNaTh BBIBOJbI C HMCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
MHIYKTUBHBIX  YMO3AaKJIIOYEHUH, YMO3aKIOYEHUH MO  aHAJIOIMHM;  IPOBOJIUTH
CaMOCTOSITEJIbHO JIOKA3aTENbCTBA MAaTEMaTHUYECKUX YTBEPKIACHUM (mpsMble U OT
MPOTUBHOIO), BBICTPAMBAaTh ApPryMEHTALMIO, NPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJAECHUS U BBIBOJIbI; BEIOMpATh CLIOCOO peleHus: yueOHOM
3a/1auM (CpaBHUBATh HECKOJIbKO BapUAHTOB PEILEHUS, BBIOUPATh Haubosee MoAXO0AIuN
C Y4€TOM CaMOCTOSITENIbHO BBIIEJIEHHBIX KpuTepueB). ba3oBble uccienoBaTenbcKue
NEICTBUSA: HCIOJNb30BaTh BOIPOCHI KaK HCCIEIOBATENIbCKUNA HMHCTPYMEHT MO3HAHUSA,
dbopmynupoBaTh BOMPOCH], (UKCUPYIOIIHME MPOTUBOpEUYUE, MpoOIeMy, yCTaHABIMBATH
UCKOMO€ U JJaHHO€, (POPMHUPOBATH TMIIOTE3Y, ApPTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;
IPOBOJUTH CaMOCTOSITEJIbHO — CIUIAHUPOBAHHBIM  AKCHEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEHl MaTeMaTH4ecKoro OO0beKTa, SBIEHUs, Mpolecca,
BBISIBJIEHUIO ~ 3aBUCUMOCTEM  Mexay  OObeKTaMu,  SBJICHHUSIMH,  MPOLECCaMU;
CaMOCTOSATEIbHO (OPMYIUPOBATH OOOOUIEHHUS U BBIBOJBI 10 PE3YJIbTaTaM MPOBEAEHHOTO
HaAOJIO/IEHUs, KCCIIEJJIOBAHMs, OLEHUBATh JIOCTOBEPHOCTh IIOJYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M 0OO0OIIEHUMN; MPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IpOIECcCa, a TAKKe
BBIIBUTATh TMPEANOJIOKEHUSI O €ro pa3BUTUM B HOBBIX YycloBusx. Pabora c
uH(popMaLKel: BRISBIATh 1eUIUTH HHPOPMALMU, JAHHBIX, HEOOXOJUMBIX NIJIsl OTBETa
Ha BOIPOC U JUIsl PEIICHUs 3a/1aui; BIOMPATh MH(DOPMAIUIO U3 UCTOYHUKOB Pa3IMYHBIX
TUIIOB, AaHAJIW3UPOBATH, CHCTEMATH3UPOBaTh U HMHTEPIPETUPOBATH HH(POPMALIUIO
pa3NUYHBIX BUJOB W (OpPM MpEACTaBIICHUS; CTPYKTYpUpOBaTh HUH(GOPMALIHUIO,
IpPE/ICTaBIATh €€ B pa3Iu4HbIX (QopMax, WIUIIOCTPUPOBATh TpadUyEcKu; OLICHUBATh
HaAEKHOCTh HMH(MOpPMAIMM IO CaMOCTOSATENbHO CGHOPMYIMPOBAHHBIM KPUTEPUSIM,
c(OpMYyIMPOBAHHBIM CaMOCTOSITENIbHO. KOMMYHUKAaTUBHBIE YHMBEpCAJIbHbIE YueOHbIE
NEUCTBUS: BOCIIPUHUMATh U (POPMYIIMPOBATH CYX/IEHUS B COOTBETCTBUH C YCIOBHUSIMH U
LeJIIMU OOLLEHMS], SICHO, TOYHO, TPAaMOTHO BBIPA’KaTh CBOK TOUKY 3PEHMSI B YCTHBIX U
NUCbMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS MO XOAY PELIEHUs 3a/laud, KOMMEHTHUPOBATh
IOJYyYeHHBI pe3ynbTaT; B XOJ€ OOCYXKAEHHsS 3alaBaTh BOIPOCHl IO CYLIECTBY
00CyX1aeMoi TeMbl, TPOOJIEMBI, peIIaeMOo 3a/1auM, BbICKa3bIBAaTh UJEH, HALIEIEHHbIEC HA
HOUCK PEILEHUs,, CONOCTABIATh CBOU CYXKIEHUS C CYXKICHUSAMHU JAPYTUX YYaCTHUKOB
auanora, OOHapyKHMBaTh pa3jIMYMe U CXOJCTBO IMO3UIMH, B KOPPEKTHOH (opme
(GopMyaMpoBaTh Pa3HOIIACHs, CBOM BO3PAKEHUS; NPEICTABIATh PE3YJIbTaThl PELICHUS
3a/1aud, HKCIEPUMEHTA, UCCIEJOBAHUSA, IPOEKTa, CaMOCTOSITEILHO BBIOMpaTh (opmar
BBICTYIIJICHUSI C YYETOM 3a/1a4 MPe3eHTalN U 0cOOCHHOCTEH ayautopuu. Perynsruabie
yHUBepcallbHble y4deOHble nedcTBus CamMoopraHu3alys: COCTaBJSATh IUIAH, AJITOPUTM
pelieHust 3agaud, BbIOMpPATh CHOCOO pelleHus ¢ y4ETOM HMMEIOIIUXCS PEeCcypcoB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI pPELICHUN
¢ yuérom HoBOH uH(popManuu. CaMOKOHTPOJb, SMOLMOHAIBHBIM MHTEIEKT: BIIAJCTh
HaBbIKAMM I103HABATEJIbHON pediekcuM Kak OCO3HAaHUS COBEpIIAEMBbIX IEHCTBUH U
MBICIMTEIbHBIX MPOLECCOB, MX pe3yibTaToOB, BIAJAETh CIIOCO0AMH CaMOIIPOBEPKHU,
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CaMOKOHTpOJI MpoIecca U pe3yibTaTa peleHus: MaTeMaTUYeCKOl 3aaun; NpeIBUICTh
TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPH PEHICHUU 33]a9l, BHOCUTh KOPPEKTHBHI B
JESITETPHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, MAHHBIX, HAWICHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYAHOCTEH; OIEHHBATh COOTBETCTBHE pE3yibTaTa IENIM U YCIOBHUSM,
OOBSICHITh TPUYUHBI JTOCTHKCHHSI WM HEIOCTKCHHS PE3yTbTaTOB EATEIHHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY NMPUOOPETEHHOMY ONbITY. COBMECTHAs 1€ATEIbHOCTD:
NOHMMATh M UCTIOJI30BAaTh MPEUMYIIECTBA KOMAH/JIHON W MHIWBUIYAIbHON paboTHI mpu
pemeHun y4eOHBIX 3a1ad, TPUHAMATh IEb COBMECTHOH AEATEIHHOCTH, IJIAHHPOBATH
OpraHH3alMi0 COBMECTHOM paboThl, pacnpenenarb BHAbI padoT, JTOroBapUBATHCA,
oOcyxJaTh mpouecc U pe3yabrar paboThl, 00001IaTh MHEHHS HECKOJbKHUX JIIOJACH;
y4acTBOBaTh B IPYNNOBBIX (opMax padboThl (0OCYXIeHUS, OOMEH MHEHHUH, «MO3TOBbIE
IITYPMBD» ¥ HHBIE), BBITIOIHITH CBOIO YacTh pabOTHI M KOOPIUHUPOBATH CBOH JICHCTBHS C
JIPYTUMU YICHaMU KOMaH[bI, OIIECHMBATh KAYECTBO CBOETO BKJIA/a B OOILIMI MPOIYKT IO

KpUTEPUSIM, CPOPMYIUPOBAHHBIM YHYACTHUKAMHU B3aUMOICUCTBHUSI.



OO0 ue KOMIEeTeH MU

IInanupyemble pe3yabTaThl 00y4eHUsA

Oo6muel!

M CHHILINHAPHbIE?

OK 01 Boi6upats criocoOsbl
pereHust 3a1a4
pohecCuoHaTHHOU
NeSITETbHOCTH IPUMEHHUTEITHHO
K pa3JIMYIHBIM KOHTEKCTaM

- TOTOBHOCTbL K TpyAay, OCO3HAHUC

MacTepCcTBa, TPYAOTI00HnE;

IOCHHOCTH

- TOTOBHOCTb K  AKTUBHOW  JEATEIBHOCTH
TEXHOJIOTUYECKOH M COILMAJbHOW HAalpaBJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh,  IUIAHUPOBATH |
CaMOCTOSITENTEHO BBITTOJHATH TAKYIO 1€ATEIbHOCTB;

- UHTEpEC K Pa3IM4YHbIM cepam MpodeccuoHaTbHON
MesITeTbHOCTH,
OBnaseHue YHUBEpCAIbHBIMU y4eOHBIMH
[103HaBaTENILHBIMU JIEHCTBUSAMU

a) 0a30BbIC JIOTUYCCKUE JCHCTBUS:

- CaMOCTOSITENILHO bopmynupoBaTh u
AKTyaJM3HpOBaTh NpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATb CyIHGCTBGHHI:Iﬁ IIpHU3HAK HJIH
OCHOBAaHHS U1 CPaBHEHUs, KIacCUPHUKALMU U
00O0OIIICHHUS;

- ONpeneNsATh ILeIH  JeSTEIbHOCTH, 33/aBaTh

[apaMeTpbl U KPUTEPUU UX TOCTUKECHUS;

- BBIABJIITH 3aKOHOMEPHOCTH U IIPOTUBOpEYHUs B
[paccMaTpUBAEMBbIX SIBIICHUSX;

- BHOCUTHb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YyJIbTATOB LENAM, OLEHUBATh PUCKHU

-BJIaZICTh METO/IaMH JIOKA3aTeIbCTB, AITOPUTMAaMU PEIICHUS 3a/1a4;
YMEHHE POPMYIUPOBATH ONPEICTICHHS, aKCHOMBI U TEOPEMBI,
MPUMEHSTH UX, POBOUTH JOKA3aTEIbHBIC PACCYKICHHS B XOJIE
[pEILICHHS 33/1a4;

- YMETh OIEPUPOBATh MOHATHUSAMH: CTEIIEHb YHCIIA, TOTapu(M YuCIa;
IYMCHUC BBIITOJIHATH BBIYUCICHUC 3HAYCHUH U Hp€O6pa3OBaHI/I5I
BBIPAXKCHHI CO CTETIEHsIMU U JIoraprudmMamu, mpeodpa3oBaHUs
TPOOHO-paIMOHATBHBIX BBIPAKECHHI;

- YMETh OIIEPUPOBATH IIOHATHUSIMHA . PallHOHAIbHBIE,
MppalMoHaIbHbIe, TOKAa3aTeIbHbIC, CTENICHHBIE, TOTapu(MUIECKHE,
TPUTOHOMETPHUYECKHE YPAaBHEHHSI U HEPABEHCTBA, X CHUCTEMBI;

- YMETb OIEPUPOBATH MOHATHAMU: (PYHKIINS, HETIPEPhIBHAS
(yHKIIMS, IPOU3BOIHAS, IIEPBOOOpa3Hasi, ONPEICIICHHbI HHTETPa,
[YMETh HaXOIUTh TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHH, UCTIONB3YS
CITPAaBOYHBIC MaTCpHaIbl; UCCIICIOBATL B HpOCTef/'IHII/IX cirydasax
(hYHKIINM Ha MOHOTOHHOCTh, HAXOJIUTh HAHOONBIITNE M HAUMEHBIITHE
BHa4YCHHS QYHKIIUN; CTPOUTH Tpad)Ki MHOTOUJIEHOB C
MCTIOJIb30BAHKEM allllapaTa MaTeMaTHIeCKOro aHAIN3a; MPUMEHSTh
MPOU3BOAHYIO MIPH PEIICHUH 3a/1a4 Ha JBUKEHHE; PelllaTh
MPAKTUKO-OpPUEHTHPOBAHHBIC 33a4l Ha HAaHOOJbIIINE
HAMMCHBIINEC 3HAYCHM A, HA HAXOKACHUC ITyTU, CKOPOCTHU U
YCKOpPEHUSI;

- YMETh OIEPUPOBATH MOHATHAMU: pallHOHAIbHAS (YHKIINS,

1 YKasblBalOTCA IMYHOCTHbIE M MeTanpeameTHble pe3ynbTaTbl M3 ®FOC COO (B nocneaHelt peaakumnm ot 12.08.2022) B oTrnaronbHon dopme, bopmmpyemble obeobpasoBaTenbHOM

AUCUUNAUHON

2 AncumnanHapHble (MpeameTHble) pe3ynbTaTbl YKa3bliBalOTCA B COOTBETCTBUM C UX NOJHbIM nepeyHem Bo PrOC COO (B nocneaHelt pegakumumn ot 12.08.2022




MOCJICACTBUH NeITEITHLHOCTH,

- pa3BUBAaTh KPEATHBHOE MBINUICHHE TPHU PEHICHUMY]
PKIU3HEHHBIX Mpo0ieM

0) 6a30BbIE HCCIIEIOBATEIBCKHUE ICHCTBHUS:

- BJIAQJIETh HABBIKAMHU Y4eOHO-HCCIICIOBATEIILCKONH H
[POCKTHOM NEATEIbHOCTH, HAaBBIKAMHU pa3pelICHHS]
pooiem;

BBIABJIATE  MPUYHUHHO-CIICACTBCHHELIC
BbIIBUTATh THUIIOTE3Yy €€

[PCHICHUSA, HAXOAUTDb APryMCHTBI JJId JOKa3aTCIbCTBA|

CBA3HU WU

AKTyaJIM3UpOBaAThL 3a/1a4vy,
CBOMX

YTBEPKJICHUH, 51

KPUTEPUU PELICHHUS;

3aJaBaTh  IapaMeTpbl

- aHaJ'II/ISI/IpOBaTB HOJ'Iy‘-IeHHI)Ie B XOI¢€ peHIeHI/ISI
3aa4n pe3yanaTLI, KpHTquCKH OLCHUBAThL HUX|
ITOCTOBEPHOCTh, ITPOrHO3MPOBATh H3MEHEHHE B HOBBIX
YCIIOBUSIX;

-= YMeTB HepeHOCI/ITB 3HAHUA B HO3HaBaT€HBHYIO H
MPAKTUYECKYIO 00JIACTH KHU3HEIEATCILHOCTH,

YMETH
[peAMETHBIX 00JIacTei;

WHTETPUPOBATh 3HAHUSA W3  Pa3HBIX
- BBIJIBUTAaTh HOBBIE MJIEH, NIPEAJIAraTh OpUIMHAIIbHBIC
[TOIXO/bI U PEILCHUS;

1 CITIOCOOHOCTBH MIX HMCIIOJIb30BaHMS B TIO3HABATEILHOU

11 COIlMaIbHOM IMPAKTHUKCE

roka3arenbHast PyHKINS, CTeNeHHas pyHKUU, Jorapudmuyueckas
(yHKLUS, TPUTOHOMETpHUYeCcKue (PyHKIMH, 0OpaTHbIe GYHKIINY;
YMEHHE CTPOUTh IpaMKU N3ydeHHbIX (QYHKIHH, HCIIOIb30BATh
rpaduKy pu U3y4EHUH MPOLIECCOB U 3aBUCUMOCTEH, MPU PELLICHUN
3ajad U3 IpYrux y4eOHBIX MPEIMETOB U 33]a4 U3 PEaTbHOMN KU3HU;
BbIpaKaTh (POpPMyJIaMHU 3aBUCUMOCTH MEX/y BEIMUMHAMU;

- YMETh pelIaTh TEKCTOBBIE 3a/1a4l Pa3HbIX TUIIOB (B TOM YMCIIE Ha
[IPOLICHTHI, 10JIM U YaCTH, Ha JIBUKEHHE, paOOTY, CTOUMOCTh
TOBAPOB U YCIIYT, HAJIOTH, 33J]a4ul U3 00JaCTH yIpaBJICHUs TUYHBIMU
1 cCeMEMHBIMU (PMHAHCAMU ); COCTABIISATh BbIPAXKEHUSI, YpaBHEHUS,
HEpPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3aJ1a4l, UCCIIEI0BATh
[OTY4E€HHOE PELICHNE U OLICHUBATh MPaBAONOA00HOCTb
[pE3yIbTaTOB;

- YMETh OIEPUPOBATH MOHATUAMU: CpEHEE apUPMETHUECKOE,
MeuaHa, HauOoJblllee U HaUMEHbLIee 3HaYeHus, pa3Mmax,
criepcusi, CTaHAapTHOE OTKJIIOHEHNE YUCIIOBOI0 HAbopa; yMeTh
M3BJICKaTh, MHTEPIPETUPOBATH MH(OPMAIIHIO, TPECTABICHHYIO B
TabauIax, Ha IarpaMMax, rpaukax, OTpakarollyro CBOHCTBa
[pEAJIbHBIX MTPOLIECCOB U SBJICHUH; MPECTABIATH HH(OPMAIUIO C
[IOMOILIBIO TaOJINII U AMAarpaMM; UCCIEN0BaTh CTATUCTUYECKUE
[TaHHBIE, B TOM YHCJIE C IPUMEHEHHEM IpapUUecKX METOI0B U
DIIEKTPOHHBIX CPEACTB;

- YMETb OIIEPUPOBATH ITOHATUAMM: CIIYYalHBIN ONBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTD CIIy4aifHOI'O COOBITHS; YMEHHE BBIUUCIIAThH
BEPOSITHOCTD C MCIIOJIb30BAHUEM I'pa)ue€CKUX METOJIOB; IPUMEHSTh
(OpPMYIIBI CTIOKEHHUS U YMHOXXCHHS BEPOSTHOCTEH, KOMOMHATOPHBIE

(akThl 1 POPMYJIIBI IPU PELICHUH 33/1a4; OLEHUBATh BEPOSITHOCTU




[pEaTbHBIX COOBITHI; 3HAKOMCTBO CO CITyJaifHBIMHU BEITHYNHAMU,
YMEHHE TIPUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YUCET B
MPUPOJHBIX M OOIIECTBEHHBIX SBICHHSX;

- YMETh OIEPUPOBATH MOHITHAMH: TOUKA, TPSMasi, INIOCKOCTD,
[IPOCTPAHCTBO, ABYIPAHHBIN YOI, CKPEUIMBAIOIINECS MPSMBIE,
MapajuIeIbHOCTD U MEPIICHIUKYISIPHOCTD IPSMBIX U TIOCKOCTEH,
[YTOJT MEXKIY TPSMBIMHU, YTOJI MEXY IPSIMOH U TUIOCKOCTBIO, YTOJT
MEXIY TITOCKOCTSIMH, PACCTOSHUE OT TOYKH JI0 IIIOCKOCTH,
[PACCTOSTHHE MEXLy IPSMBIMH, PACCTOSHUE MEXY INIOCKOCTSIMH;
[YMEHHE HCIIONB30BaTh MIPH PEIICHUN 337a4 U3yYCHHBIC (DaKThI U
[TeopeMbl IJITAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaIOIIEro MUpa;

- YMETh ONEPUPOBATH MOHITHIMHU: MHOTOTPAHHHUK, CEUCHHE
MHOTOIpaHHHKa, Ky0, MapajuieNenumnes, Ipu3Ma, mupamMuaa, Gurypa
Y TIOBEPXHOCTh BpPAIEHHS, IIMJIHHJP, KOHYC, Iap, cepa, cedeHust
(uUrypsl BpameHus, miIoCKOCTb, Kacaromasics chepsl, ITHHIPA,
KOHYCa, TUIONIAb TOBEPXHOCTH MTUPAMHU/IBI, IPU3MBI, KOHYCA,
[IMJTMH]PA, TUTOaab chepbl, 00beM Ky0a, MpsIMOYTOJIHOTO
Mapaieienunesa, MMpaMuIbl, TPU3MBI, TWIHHIPA, KOHYCA, Mapa;
[YMEHHE H300pakaTh MHOTOI'PAaHHUKH ¥ IOBEPXHOCTH BPAIICHUS, UX
CEUCHMsI OT PYKHU, C TOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U
HIIEKTPOHHBIX CPEICTB; YMEHUE PACIO3HABATH CHUMMETPHIO B
[IPOCTPAHCTBE; YMEHHUE PACIIO3HABATH MPABUIIBHBIE MHOT OTPAaHHHKH;
- YMETb OIEPUPOBATH MOHATUAMU: IBUKEHHUE B IIPOCTPAHCTBE,
oa00HBIE GUTYPHI B TPOCTPAHCTBE; HCIIOIb30BATh OTHOLICHHUE
TUIOIA/IeH TIOBEPXHOCTEH U 00bEMOB MOIOOHBIX (PUTYD MTpH
[peILICHUH 3a/ay;
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- YMETh BBIYUCIIATH T€OMETPUYECKUE BETUUNHBI (JJIMHA, Yrod,
1011316, 00BEM, IIJIOLIA/Ab TOBEPXHOCTH), UCIIONIb3Ys N3yUEHHbIE
(hOpMyITbI U METOIBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPIAUHATHI BEKTOPA,
CKaJISIpHOE MPOU3BEACHUE, YTOJ MEXAY BEKTOpAMU, CyMMa
BEKTOPOB, IIPONU3BEACHUE BEKTOPA HA YNCII0; HAXOAUTh C TOMOLIBIO
M3Yy4eHHBIX ()OPMYIT KOOPAMHATHI CEPENHBI OTPE3Ka, PACCTOSIHHE
MEXIY JBYMSI TOUKaMHU;

- YMETb BBIOMPATh MOIXOSAIINNA U3YYEHHBIA METO JUIsl pEIICHUS
3aauu, pacrio3HaBaTh MaTeMaTH4Yeckue (GakThl 1 MaTeMaTUYeCKHe
MOJIENIH B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX, B HCKYCCTBE;
[yMEHHE IPUBOANUTH TPUMEPHI MaTEMATHUECKUX OTKPBITHMA
[POCCUIICKON Y MUPOBOM MAaTEMaTUYECKOM HAYKH.

- YMETb ONIEPUPOBATH MOHATUAMMU: ONPEACIICHHE, aKCUOMa, TEOpEMa,
CJIEJICTBHE, CBOWCTBO, IPU3HAK, 10KA3aTEIbCTBO, PABHOCUIIbHBIC
(opMynHpOBKH; YyMEeHHE (OPMYITHPOBATH OOPATHOE U
[IPOTHBOIIOJIOXKHOE YTBEPKACHUE, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BATh METOJI MATEMAaTUYECKON NHTYKIINH;
[IPOBOJIUTH JOKa3aTeNbHbIE PACCYXACHUS IIPH PELICHUHN 3a]1a4,
OLIEHUBATh JIOTMYECKYI0 IIPAaBUIIBHOCTD PacCyXACHUM;

- YMETh ONIEPUPOBATH MTOHATUAMU: MHOKECTBO, IIOJIMHOXKECTBO,
orepaly HaJl MHOXKECTBAMH; YMEHUE UCII0JIb30BaTh TEOPETHKO-
MHOKECTBEHHBIN aInapar i ONMCAHUS PEAJIbHBIX IIPOLECCOB U
SIBJICHU MIPU PEILIEHUU 3aja4, B TOM YHCJIE U3 IPYTUX Y4eOHBIX
[IPEIMETOB;

- YMETb OIEpUPOBATh MOHATHIAMU: Tpad, CBA3HBIN rpad, 1epeso,
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LMKJI, Tpad Ha MJIOCKOCTH; YMEHHUE 33/1aBaTh U ONMUCHIBAThH Tpadbl
[Pa3IMYHBIME CIIOCOOAMH; UCIIOIB30BaTh I'padbl IPU PELICHUN
3aay;

- YMETh CBOOOJTHO ONIEpUPOBATH MOHITUSIMU: COUYETAHUE,
[epeCcTaHOBKa, YUCIO COYETAHUHN, YUCIIO IEPECTAHOBOK; OMHOM
HpioTOHA; yMeHUE MPUMEHSATH KOMOMHATOPHBIE (DAKTHI U
[paccyXAeHHUs ISl pellieHus 3a/1a4;

-YMETh ONEPUPOBATh MOHATUSAMU: HATYpaJIbHOE YUCIIO, LIEJI0€ YHUCIIO,
OCTaTOK 110 MOJYJIIO, PAllMOHAIIBHOE YMCII0, HPPAIIHOHAIBHOE
U1CII0, MHOXKECTBA HATYpaJIbHBIX, II€JIbIX, palliOHAJIbHBIX,
EMCTBUTEIBHBIX YHCEN; YMEHUE UCIIOJIb30BaTh IPU3HAKU
MeTMMOCTH, HAUMEHBIIUN OO EeNUTEeNb U HaMMEHbIIIee 0011ee
KpaTHOe, alropuT™ EBKiIMIa py pelieHnu 3a/1a4; 3HaKOMCTBO ¢
[Pa3IMYHBIMU ITO3ULMOHHBIMU CUCTEMaMU CUHCIICHHUS;

- YMETh CBOOOJTHO ONIEPUPOBATH MOHITHIMHU: CTEIIEHB C IIeIbIM
[oKa3aresieM, KOpeHb HaTypalbHON CTETIEHU, CTEIIEHb C
[palioHaIbHBIM IIOKA3aTEJIEM, CTETIEHD C AEMCTBUTEIbHBIM
(BelIecTBEHHBIM) TTOKa3aTeNleM, JorapudM 4ncia, CHHYC, KOCUHYC U
TaHT'€HC [TPOU3BOJIBHOIO YHCIIA;

- YMETb OIIEPUPOBATH MOHATUSAMU: TOXKIECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CCTEMa YpaBHEHUH U
HEpPaBEHCTB, PABHOCUJILHOCTh YPaBHEHUH, HEPABEHCTB U CUCTEM,
[paloHaIbHbIE, UPPALIMOHAIIbHBIE, [10KA3aTEIbHbIE, CTEIIEHHBIE,
lorapupmMuUecKue, TPUrOHOMETPUYECKHE YPaBHEHHsI, HEPAaBEHCTBA
1 CUCTEMBbI; YMEHHUE pelaTh YpaBHEHHMsI, HEPABEHCTBA U CUCTEMBI C
[IOMOILIBIO PA3JIMYHbBIX IPUEMOB; PEILIaTh YPAaBHEHUS, HEPABEHCTBA U

CUCTCMBI C ITApaMCTPOM; IPUMCHATL YPABHCHH A, HCPABCHCTBA, UX
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CHCTEMBI ISl pEIICHUS] MaTeMaTHIECKHX 3a/1a4 U 33724 13
[Pa3IMYHBIX 00JIACTeH HAYKU U peallbHOW KHU3HH;

-yMeTb CBOOOJTHO ONEPUPOBATH MOHATHIMU: TpaQUK (PYHKIUH,
oOpatHast QyHKIUS, KOMIIO3ULIMS (PYHKUUHN, JIMHEWHAS QYHKIIMS,
KBapaTHUHas QYHKIUS, CTENIEHHAs! (YHKLUS C LETBIM
[OKa3zaTesneM, TPUrOHOMETpHUecKue (pyHKIUU, 0OpaTHbIE
TPUTOHOMETpHYECKHE (DYHKIINH, TTOKa3aTeIbHAS 1
morapugmuyueckas pyHKIIUN; YMEHUE CTPOUTH rpaduku GyHKIIHiA,
BBLITIOTHSTH Peo0pa3oBaHusi rpa@uKoB PyHKIIMIA;

[YMEHHE HCIIONB30BaTh IpaduKu (GYHKIUHN ISl HU3y9IEeHUS TPOIIECCOB
11 3aBUCHMOCTEH MU peIIeHUH 3a/1a4 U3 APYTuX y4eOHBIX
[PEIMETOB U U3 PEaNbHON KU3HH; BBIpAXaTh (GopMyIaMu
3aBHCHMOCTH MEXK]Ty BETHUNHAMU;

YMEHHE CBOOOZHO ONEPUPOBATH MOHATUAMH: YETHOCTD (DYHKIIHH,
[EpUOJUYHOCTh (PYHKLUHU, OTPAHUYEHHOCTh (YHKLIUH,
MOHOTOHHOCTH (DYHKIIHH, SKCTpeMYM () YHKIIMH, HAHOOJIbIIIEE U
HarMEHbIIIee 3HaUeHHs (DYHKIIMH Ha TIPOMEXYTKE; yMEHHUE
[IPOBOJUTH UCCIIEI0OBaHUE (DYHKIINH;

[YMEHHE UCII0JIb30BATh CBOICTBA U rpaUKu QYHKIMM IS pelieHus
YpaBHEHHMIA, HEPABEHCTB U 33/1a4 C TTapaMeTpaMu; H300pakaTh Ha
KOOPAMHATHOM MJI0CKOCTH MHOXKECTBA PEIICHUI ypaBHEHUH,
HEpaBEHCTB U UX CUCTEM;

- YMETh CBOOOJTHO OIIEPUPOBATH MOHITHSMU: TIOCIIEJOBATEIILHOCTB,
apupMeTHyecKas porpeccus, reoMeTpuyecKast porpeccus,
OCCKOHEYHO yOBIBAOIIIAsi TEOMETPUIECKast TPOrPECCHsl; YMEHUE
3a71aBaTh MOCIIEI0BATEIBHOCTH, B TOM YHCJIE C TTIOMOIIBIO

[PEKYPPEHTHBIX (HOpMYIT;
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- YMETh OIEPUPOBATH MOHSATHSIMHU: HETIPEPHIBHOCTH (DYHKIIHH,
ACUMIITOTHI TpaduKka pyHKIUH, IepBas U BTOPast IPOU3BOIHAS
(YHKIMH, TeOMETPHYECKUN B (PU3NUECKHI CMBICI TPOU3BOIHOM,
repBooOpa3Hasi, ONpeeTICHHbBIN HHTETPall; YMEHHE HAXOIUTh
ACHMITTOTHI TpaduKa PYHKIUU; YMEHHE BBIYUCISATH IIPOU3BOIHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMIIO3UITNH (DYHKIUH,
HAXOIUTh YpaBHEHHE KacaTebHOU K TpapuKy (yHKITIH;

[YMEHHE HCTIONB30BaTh MIPOM3BOIHYIO JUIS UCCIEAOBAHUS (PYHKITHH,
U711 HAXOJKACHUS HAMITYYIIero PEHICHHsI B TPUKIAIHBIX, B TOM
UHCIIe CONMATBHO-YKOHOMUYECKUAX U (PU3NIECKUX 3a/1a4ax, JUIs
OIIpEeIeIIEHUS] CKOPOCTH M YCKOPEHUS; HAXOAUTD TUIOIIAAN U
00BEMBI (PUTYD C TOMOIIBIO HHTETPAIa; IPUBOIUTH TPUMEPHI
MaTeMaTHIEeCKOT0 MOJISITUPOBAHUS C TOMOIIBIO

i epeHnnanbHbIX ypaBHEHUH;

- YMETh ONEPHUPOBATH MOHATUSMH: KOMIUIEKCHOE YHCIIO,
CONpPSDKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJIb M APTYMEHT
KOMITJICKCHOT'O YMCIIa, opMa 3amicH KOMIUIEKCHBIX YHCEeI
(reomeTpuYecKasi, TPUTOHOMETPUYECKasl H areOpanyeckas); yMeTh
MPOM3BOIUTH apu(PMeTHIECKUE NEHCTBHS ¢ KOMITJICKCHBIMH

Y CIIaMU; IPUBOIUTH IPUMEPHI UCTIOIb30BaHUS KOMITJIEKCHBIX
qrcen;

- YMETb CBOOOHO OIEPUPOBATH MOHATHUAMHU: CpEIHEEe
apupMeTHIecKoe, MeIana, HanOobllIee 1 HaMMEHbIIIee 3HAYCHUS,
[pa3Max, TUCIEePCHsl, CTAHJAPTHOE OTKIOHEHHE JJISl ONMCaHUS
YHCITOBBIX TaHHBIX; YMEHHUE NCCIIEI0BATh CTATUCTUYECKUE JaHHEIE,
B TOM YHCJIE C TPUMEHEHHEM TpapUUECKUX METOOB U HJIEKTPOHHBIX

CPCACTB; I‘pa(I)I/I‘-IeCKI/I ucciacaoBarb COBMCCTHBIC Ha6J'IIO,Z[eHI/I$I C
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[TOMONIBIO IHMArpaMM PacCEMBaHUs U JIMHEHHOW PErPECCUU;

- YMETbh HAXOJIUTh BEPOATHOCTU COOBITUN € UCTIOIb30BAaHUEM
rpadu4ecKuX METOJI0B; IPUMEHSTh JUIs PELIeHUs 3a7a4d pOopMyJIbl
CIIOKEHUSI U YMHOKEHHSI BEpOSITHOCTEH, (POpMyTy IOSTHOM
BeposiTHOCTH, (hopMyiry bepHysum, komOuHaTOpHBIE (DAKTHI 1
(bOpMyJIBI; OLIEHUBATh BEPOSITHOCTU PEalbHbBIX COOBITHI; yMeHUE
OIEpUpPOBATh NOHATUAMU: CIIy4aliHas BEJINYMHA, PACTIPEICIICHUE
BEPOATHOCTEN, MATEMATUYECKOE O’KUJIAHUE, JUCTIEPCUS U
CTaHJAPTHOE OTKJIOHEHHE CIy4yailHON BeTUYMHBI, GYHKIHUN
[pactpeiesIeHNs] ¥ INIOTHOCTH PABHOMEPHOI 0, ITOKA3aTENBHOIO U
HOPMAJIBHOI'O PacIpeelICHU; YMEHUE UCIIOIb30BaTh CBOMCTBA
M3YYEHHBIX PACIpeNeICHUN UIsl pelleHns 3a/1a4; 3HAKOMCTBO C
[MOHSTUSIMU: 3aKOH OOJIBIIMX YHCEN, METO/IbI BEIOOPOYHBIX
ICCIIE0BAHNM; YMEHHE IPUBOJUTH IIPUMEPHI IIPOSBIICHNS 3aKOHA
OOJIBIINX YUCEN B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSAX;

- YMETb CBOOOJHO OIEPUPOBATH MOHATUAMU: TOYKA, MIPsMas,
[IJIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUH yTroJl,
NIBYTPAHHBIN Yrojl, TPEXTPAaHHBIM YT o1, IepeceKaroIuecs,
[TapajuIeIbHbIE U CKPEIIMBAKOIINECS NIPSIMBIE, TAPALUIEIBHOCTh U
[EPICHANKYJIAPHOCTD IIPSIMBIX U IUIOCKOCTEH, YT O MEXIY
[IPSIMBIMH, YIOJI MEXAY IIPSAMOH U IJIOCKOCTBIO, YIOIl MEXIY
[JIOCKOCTSIMHM; YMEHHUE UCIIOIb30BaTh IIPU PEIICHUH 33134
M3ydeHHbIE (DaKThl U TEOPEMBI IUIAHUMETPUH; YMEHHUE OLICHUBATh
pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM MHUpE; YMEHHE ONEpHUpPOBATh
[TOHATHAMM: MHOTOTPaHHHUK, CEYEHNE MHOIOI'PaHHUKA, TPABUJIbHBIN
MHOT'OI'paHHHK, TPU3Ma, THpaMuIa, (GUrypa 1 MOBEPXHOCTh

BpallleHHs], WINHAP, KOHYC, 1ap, cdepa, pa3BepTKa MOBEPXHOCTH,
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CeUeHHsI KOHYCa W IIWJIMHPA, TapajuIebHbIe OCH MIJIH OCHOBAHHUIO,
CeueHHeE IIapa, TNIOCKOCTh, Kacatouiascs chepbl, HUINHIPA, KOHYCA;
[YMEHHE CTPOUTH CEUeHHE MHOT'OTPAaHHUKA, U300paxaTh
MHOTOTPaHHHUKH, GUTYPHI B IOBEPXHOCTH BPAIIICHHUS, UX CCUCHUS, B
TOM YHCJIE C TIOMOLIBIO 3JICKTPOHHBIX CPECTB; YMEHUE IPUMEHSATh
CBOICTBA T€OMETPHUECKUX (PUTYP, CAMOCTOSTENLHO
(hOpMYITHPOBATH OMPEEIICHUS H3y9aeMbIX (QUTYp, BHIABUTAThH
THITOTE3bI O CBOMCTBAX M MPU3HAKaX T€OMETPUUYECKHX UTyp,
00OCHOBBIBATh UJTU OMPOBEPraTh UX; YMEHUE MPOBOAUTD
Kiaccu(UKAIIIO GUTYp TI0 pa3IHYHBIM IPU3HAKAM, BBHITIOTHSTh
HEOOXO0IMMBIE JIOTIOTHUTENIbHBIE TIOCTPOCHUS;

- YMETh CBOOOJTHO OMEPUPOBATH MOHITUSIMHU: IIOMAb (PUTYPHI,
00beM (PUTypbl, BETUYMHA yIila, PACCTOSHUE OT TOYKHU 0
[IOCKOCTH, PACCTOSIHUE MEXAY NMPSMBIMHU, PACCTOSIHUE MEXKIY
[IOCKOCTSIMH, TUIOIIAaAb C(hephl, TUIOMIAIb TOBEPXHOCTH MHUPAMUJIBI,
[IPU3MBI, KOHYCa, IIIKHPA, 00beM Ky0a, MPsSMOYT0JIbHOTO
napayieNenurea, TUPaMIIbl, TIPU3MBIL, IIMIIMHAPA, KOHYCA, [1apa;
YMEHHE HaXOUTh OTHOILIIEHNE 00beMOB MOI00HBIX (DUTYD;

- YMETh CBOOOTHO OTIEPUPOBATH MOHITHIMH: ABIKECHHE,
napayieNbHbINA TIEPEHOC, CHMMETPHS Ha INIOCKOCTH U B
[IPOCTpPaHCTBE, IOBOPOT, IpeodpazoBaHue M000Us, OJOOHBIE
(buUrypbl; yMeHHE paciio3HaBaTh paBHBIC U MOAO00HBIE GUTYPHI, B TOM
qrcIie B IPUPOE, HICKYCCTBE, apXUTEKTYpe; yMEHHE HCIIOIb30BATh
reOMETPHUECKHE OTHOIIEHUS, HAXOAUTh T€OMETPUUYECKUE BETMUNHBI
(mMHa, yrou, TIoaas, 00beM) PH PEIICHUH 3a/1a4 U3 JPYTHX
[y4e€OHBIX TPEAMETOB U U3 PEATbHON KHU3HH,

- YMCTb CB060I[H0 OIICPUPOBATH MOHATUAMU: IPAMOYT OJIbHAA

16




CHUCTEMA KOOPJMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOU3BEIACHUE BEKTOPA Ha YUCIIO,
[pa3JIo’KeHUE BEKTOpa Mo 0a3ncy, CKAIIpHOE MPOU3BENICHHE,
BEKTOPHOE MPOU3BEACHUE, YTOJl MEXY BEKTOPAMH; YMEHHE
MICIIOJIB30BaTh BEKTOPHBIN U KOOPAUHATHBIM METOJ I PELICHUS
reOMETPUUECKUX 3aJ1ay M 3a/1a4 APYruX y4eOHBIX MPEIMETOB;
OIIEpUPOBATh NOHATUAMU: MaTpula 2X2 U 3X3, ONpeaeanuTenb
MaTpPULbL, FEOMETPUYECKHUM CMBICI ONPEACIIUTELS;

- YMETb MOZEJINPOBATH PEAJIbHBIE CUTYaLlUN Ha SI3bIKE MAaTEMATUKH;
COCTABJISITh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 10
[YCIIOBHIO 33[1a4M, UCCIIE0BATh IOCTPOCHHBIE MOJENH C
MICIIOJIb30BaHMEM arrapara anreOpbl, HHTEpIPETUPOBATh
[TOJIYYEHHBIN pe3ysIbTaT; CTPOUTh MATEMATHYECKHE MOJIEIH C
[TIOMOLLBIO T€OMETPUYECKUX MOHATUI U BEIUYHH, PEIIATh
CBSI3aHHbBIE C HUMU IIPAKTUYECKUE 3a]a4l; COCTABIIATH
BEPOATHOCTHYIO MOJZIEIb U HHTEPIIPETUPOBATH IIOIYYEHHBIN
[pe3y/IbTaT; pelaTh MPUKIIAIHbIEC 3a1a4U CPEACTBAMU
MaTEMAaTUYECKOr0 aHaJIN3a, B TOM YHCJIE COLUAIBHO-
HKOHOMHMYECKOr0 ¥ (PU3MUECKOro XapaKTepa;

- YMEHHE BBIOMPATh MOIXOASIINI METO JUTS peIlICHUs 3a/1a9u;
[TOHUMaHUE 3HAYMMOCTU MAaTEMaTUKU B U3Y4CHUU IIPUPOIHBIX U
00ILIECTBEHHBIX IIPOLIECCOB U SIBJICHUI; YMEHHUE PACIIO3HABATh
[IPOSIBIICHUE 3aKOHOB MAaTEMAaTUKHU B UCKYCCTBE, YMEHUE IIPUBOIUTH
[IpUMEPBl MATEMATUYECKUX OTKPBITUIM POCCUMCKON U MUPOBOU

MaTeMaTUYECKON HAyKU
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OK 02 Wcnonb3oBaTh
COBPEMEHHBIE CPEJICTBA TIOUCKA,
aHaJIM3a U UHTEPIIPETAINU
HpopMaluu, u
H(pOPMALMOHHBIE TEXHOJIOTHH
TUTs BHITIOJTHEHUS 33134
npodeccruoHambHOI
NeSITEIbHOCTU

B 00s1acTy IEHHOCTH HAYYHOTO TIO3HAHHUS:
-chopmupoBaHHOCTH
COOTBETCTBYIOIIETO0 COBPEMEHHOMY YPOBHIO Pa3BUTHS

MHUPOBO33pEHUS,

HayKd U OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA|
muangore KyJbTyp, CIHOCOOCTBYIOIIEIO OCO3HAHUIO
CBOEI'0 MECTa B MOJIUKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE S3BIKOBOM W YHUTATEIbCKOMN
KyJIbTYpbl Kak CpEACTBA B3aUMOJCUCTBUS MEKIY
ITI0/IbMU U TIO3HAHUS MUDA;

OCO3HAaHHE 1T CHHOCTH HaquOﬁ JACATCIIBHOCTH,

rOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO u
MCCIIE/IOBATENBCKYIO ESITEbHOCTh HHIANBUAYATBHO U
B TpyIIIE.

OBnasneHue YHUBEpCAIbHBIMU y4eOHBIMU

[103HABATEIILHBIMU JICHCTBHSIMU

B) paboTa c nHGOpMAaIIHECH:

- BJAJCTh HaBBIKAMHU TMOMYYCHHS HHPOpPMAIUH U3
MCTOYHUKOB  pa3HbIX  THUIIOB,  CAMOCTOSITEIHLHO
OCYIIIECTBIISATh TIOWCK, aHAJN3, CUCTEMATH3AIMI0 W
MHTEPIPETANI0O WH(POPMAIIUN PAa3IUYHBIX BUIOB H
dbopM mpeacTaBieHus;

- CO371aBaTh TEKCTHI B PAa3IMYHBIX ()OpMATAX C YUETOM
Ha3HayeHUs WH(OpMaUWKW M LEJIEBOW ayIUuTOpHUU,

BbIOMpass ONTUMaNbHYI0 (opMy mNpeacTaBiICHUs MU

BHU3YyaIU3al[lu;
- OLICHHUBATb JOCTOBCPHOCTD, JCTUTUMHOCTD
I/IH(I)OpMaLII/II/I, € COOTBECTCTBUC IIpaBOBbBIM u

- yMeTh panmoHanpHas  QyHKIHSA,
MoKa3aTenbHas (YHKLUSA, cTerneHHas (QyHKIMs, Jorapudmuyeckas

(hyHKIIMSI, TpUTOHOMETpUYecKue (yHKIUH, oOpaTHbIE (QYHKIUU;

OMEepUPOBaTh TMOHATHUIAMU:

YMEHHE CTPOUTh TpapuKd HU3YUYEHHBIX (YHKIUH, HCIOIb30BATh
rpaduKy PU U3YYEHUH MPOIECCOB U 3aBUCHUMOCTEH, MPU pEIICHUH
3ajay U3 APYrux yd4eOHbIX MPEAMETOB U 3aJau U3 pealbHOM KU3HM;
BbIpaXKaTh POPMYIaMU 3aBUCUMOCTH MEX1y BEIUYUHAMM;

- YMETb OIEpPUPOBATh IOHATHUAMM: TOXKIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHUe, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YpaBHEHHUH U
HEPAaBEHCTB, PABHOCWJIBHOCTh YPABHEHUW, HEPABEHCTB M CHUCTEM,
[pallOHAJIbHBIE,

HOrapH(bMquCKHC, TPUTOHOMCTPUYCCKHUEC YpPAaBHCHUA, HCPABCHCTBA

UPPALMOHAIIBHBIE, II0KA3aTelIbHbIC, CTEICHHBIE,
1 CUCTEMBI; YMETh pellaThb YPaBHEHMS, HEPABEHCTBA M CHCTEMBI C
[TIOMOLLBIO PA3JIMYHBIX [IPUEMOB; PEIIaTh YPABHEHUS, HEPABEHCTBA U
CUCTEMBI C [1apaMETPOM; IPUMEHATh YPAaBHEHHUs, HEPABEHCTBA, UX|
CUCTEMBI JUIsl pPEIICHUS MAaTeMaTH4YeCKUX 3aJad MU 3aJad U3
[Pa3TUYHBIX 00J1aCTel HAYKU M PeabHOM JKU3HU;

yMeTb  CBOOOJHO  ONEpPUPOBATH

[mapasieabHbIA

IIOHATUAMU: JBHMXXCHUC,

MIEpEHOC, CUMMETpPUA Ha IIJIOCKOCTHU n B
MPOCTPAHCTBE, IOBOPOT, NpeoOpa3oBaHUE IMOAOOHS, MOJ00HBIC
(Urypbl; YMETh pacrio3HaBaTh PaBHbIC M MOAOOHBIE (UTYPHI, B TOM
YHClie B NPUPOAE, MCKYCCTBE, apXUTEKTYpe; YMETh HCIIOIb30BaTh
TCOMCTPHUYCCKNEC OTHOMICHUSA, HAXOAUTb T'COMETPUICCKUC BEIIMYHNHBI
(IMHA, Yroj, IUIOUIAaJb, O0BEM) MPH pEIICHHH 3a1ad W3 APYIHX|

y4eOHBIX MPEIMETOB U U3 PEAIbHON HKU3HU
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MOPAJIbHO-3THYCCKUM HOpMaM;

- HCIIONIb30BaTh CPEACTBA HMH(POPMAIIMOHHBIX U
KOMMYHHMKAIlMOHHBIX ~ TE€XHOJIOTMH B  pELICHUN
KOIHUTHUBHBIX, KOMMYHUKATHBHBIX )41

OpPTraHU3aIMOHHBIX 33/1a4 C COOJII0JICHHEM TPeOOBaHMI
TEXHUKH  0E30MacCHOCTH,

[pecypcocOepexeHus, MPaBOBbIX U ITUYECKUX HOPM,

HPTrOHOMHUKH, TUTHEHBI,
HOPM HH(POPMAITMOHHON 0€301acHOCTH;

- BJaJIeTh HABBIKAMU pACMO3HABAHMS U 3allUTH]
H(popMaiuy,

nH(pOpMaMOHHON  0e30macHOCTH

VIMYHOCTHU

OK 03 IInanupoBats 1
[pean30BbIBATH COOCTBEHHOE
podeccuoHanbHOE U
JIMYHOCTHOE pa3BUTHE,
[PEAIPUHUMATEIBCKYIO
NeATeNbHOCTD B
npodeccuoHanbHO chepe,
MCTIONTb30BATh 3HAHUSI 10
(UHAHCOBOI IPaMOTHOCTH B
[Pa3TUYHBIX KU3HEHHBIX
CUTYaIHIX

B obnacTu 1yXx0OBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

-- c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
PTHYECKOrO ITOBCACHHS;

- CIIOCOOHOCTH OIIEHUBATh CHUTYaIlMI0O U MPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOpaJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHHWE JIMYHOrO BKJIaJa B MOCTPOEHUE
YCTOMUYHBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POIUTEISIM U
(WIM) IpyruM 4ieHaM CEeMbH, CO3JaHUI0 CEMbU HA|
OCHOBE OCO3HAHHOT'O MPUHATUS [IEHHOCTEH CeMEHON
PKU3HH B COOTBETCTBHHM C TPAIUIUSIMH HapOJIOB
Poccuu;
OBiazeHue

MECTBUSIMUA

YHUBCPCAJIbHBIMU PErYJIIITUBHBIMU

- YMETh OIepUpOBaTh MOHSTUSIMH :
MppallMOHANIbHBIE, TOKa3aTeNbHbIe, CTENEHHbIE, Jorapu(MUUecKue,
TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- yMETb OIEpUpOBAThH

MHOI'OTpaHHMKA, KyO, mapajuieJenunesa, npusMa, nupamuaa, Gurypal

padrOHAJIbHBIC,

IOHATHAMHA:. MHOI'OI'paHHHUK, CCUCHUC

1 TIOBEPXHOCTh BpallleHUs, IWIMHAP, KOHYC, map, chepa, ceueHus

(burypsl BpalleHHs, TUIOCKOCTh, Kacaromascs CcQepsl, MHIUHIPA,
KOHyCa, TIUIOIIAh IMOBEPXHOCTH MHUPAaMHIbI, MPHU3MbBI, KOHYCa,
WINHApPa, TUIOmanab cdepbl, 00beM Kyba, MPSIMOYTOJILHOTO

MapajuieNienunea1a, MUpaMuibl, MPU3MBI, TUIUHAPA, KOHYyCca, 11apa;
[yMeHHe N300pakaTh MHOTOIPAaHHUKH M TOBEPXHOCTHU BpAICHUS, UX
CEUEHUS OT pPYKH, C TOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB U
PIIEKTPOHHBIX ~ CPEJICTB;

IMPOCTPAHCTBC,; YMCTb PACIIO3HABATDH ITPABUJIbHBIC MHOI'OI'PAHHUKH

YMCTh pacClio3HaBaTb CUMMCTPUIO B

- yMETb OIEpPUPOBATh IOHATUSAMHU: IPAMOYTOJbHAs CHCTEMA)

a) CaMOOpTraHu3aIus:

[KOOpJMHAT, KOOPAWMHATBI TOYKH, BCKTOP, KOOPAWHATHI BCKTOPA,
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- CAMOCTOSITEIbHO OCYUIECTBIISITh I10O3HABATEIbHYIO
NesITeNbHOCTh, BBIABIATH INPOOJIEMBI, CTaBUTh H
(bopMynupoBaTh COOCTBEHHBIE 3a/1a41 B
00pa3oBaTeNbHOW  JIEATENbHOCTH U KU3HEHHBIX|
CUTYaIUsX;

- CaMOCTOATENBbHO COCTaBJIATH IIJIAH  PELICHHUS
MpoOJieMbl C  YY4ETOM  HUMEIOLIUXCS  PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEN U IIPEAIOYTEHUII;

- 1aBaTh OLIEHKY HOBBIM CUTYalLUsM;

CrocoOCTBOBaTh  (POPMUPOBAHUIO U MPOSIBICHUIO
[IMPOKOW JSpyIUIMM B pa3HbIX OONACTAX 3HAHUH,
[IOCTOSHHO TIOBBIIIATh CBOM 0Opa3oBaTEeNbHBIA U
KYJIbTYpPHBII YPOBEHB;

0) CAMOKOHTPOJIb:

MCIIOJIB30BaTh MpUEMbl  peieKCUH Ui OLIEHKU
CUTYalll1, BBIOOPA BEPHOI'O PEILIECHUS;

- yMEThb OLIGHUBaTb pPUCKHU M  CBOEBPEMEHHO
[IPUHUMATDH PELLIECHUS 110 UX CHUKECHUIO;

B) DMOIIMOHAJILHBIN ~ MHTEIJIEKT, TPEIOIaratomii
Cc(hOpPMHUPOBAHHOCTD:

BHYTPEHHEI MOTHUBALIMM, BKJIIOYAIOIIEH CTPEMIIEHUE K
NOCTYMOKCHUIO  LEIM M YCHEXy,  ONTHMH3M,
MHULMATUBHOCTb, YMEHUE JEMCTBOBATh, HCXOAS U3
CBOMX BO3MOXKHOCTEH;

- SMIATHM, BKJIIOYAIONIEH CHOCOOHOCTh IOHMMATh
AMOLIMOHAJIBHOE COCTOSIHME JPYIMX, YUUTBIBaTh €TO

CKaJSIPHOE TPOU3BEACHHME, Yrol MEXIy BEKTOpaMu, CyMMa
BEKTOPOB, MPOU3BEACHUE BEKTOpA HA YUCIIO; HAXOJUTh C MTOMOIIBIO
M3Y4YEeHHBIX (OpMYT KOOpIMHATBHI CEPEAUHBI OTpE3Ka, PacCTOSHHE
MEXIy TBYMS TOYKAMU

[IpHU OCYIICCTBJIICHUU KOMMYHUKAIIUH, CIIOCOOHOCTh K
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COUYBCTBUIO U COIICPCIKNBAHUIO,
- COIMAJIbHBIX HABBIKOB, BKJIIOHAOIIUX CIIOCOOHOCTH

BHICTPAMBATh OTHOLICHUS C JIPYTUMH JIIOJbMH,
3a0OTUTHCS, TPOSABIATH HWHTEPEC W  pa3peniathb
KOH(DITUKTHI

OK 04 DddexruBHO
B3aMMOJICHCTBOBATh U paboTaTh
B KOJUICKTHBE U KOMaHJIe

TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH H
CaMOOTIPE/ICIICHHTO;

-OBJIaJICHUE HaBBIKAMHU y4eOHO-UCCIIeIOBATEIBCKOMH,
[TPOCKTHOM U COITMATBLHOM JIEATEITLHOCTH;

OBnajicHue YHHBEPCATHbHBIMA KOMMYHUKATUBHBIMH
e CTBUSIMU ;

0) coBMecTHas IeATETbHOCTD:

IIOHUMAaTh u HCITIOJIB30BaTh MpEeMyIICCTBA]

KOMaHJHOM M WHIMBHIyalbHOU paboThI,

NPUHUMATh [EJIHM COBMECTHOM JESITEIbHOCTH,
OpraHu30BbIBATH U KOOPJAUHUPOBATH JEHUCTBUSA IO €€
ITOCTHKEHUIO: COCTAaBIISITh IJ1aH JIEeNCTBUH,
pacrpenensaTh pojd C YY4eTOM MHEHHMH YYaCTHUKOB
00CYX1aTh pe3yJbTaThl COBMECTHOU paOOTHI;

- KOOPIAMHHPOBATH U BBIMOIHATH PabOTy B YCIOBHSIX

[PEAThbHOT0, BHPTYAJIBHOTO W KOMOMHUPOBAHHOTO
B3aMOJCUCTBUS;
- OCYLIECTBJSATb  NO3UTHBHOE  CTPATETHYECKOE

[IOBCACHUC B PAa3JIMUYHBbIX CUTYyallUdX, IIPOABJIIATDH

TBOPYECTBO U BOOOpaKeHUE, OBITh MHUITUATUBHBIM.
OBitaieHue

YHUBEPCAIBHBIMU peryiasTUBHBIMU

- YMEThb ONEPUPOBATH MOHATUSMHU: CIyYalHBIA ONBIT U CIIy4ailHOE
COOBITHE, BEPOSTHOCTH CIYYaHOT'O COOBITHUS; YMETh BBIYHCIATH
BEPOSTHOCTH C UCTIOIH30BAHUEM TpaUIECKIX METOIOB; IPUMEHSTh
(hOpMyIIBI CITOKEHUS U YMHOXXEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIE
(akThl 1 (GOpMyIBI TIPH PENICHUU 33]a4; OIICHUBATH BEPOSTHOCTH
[pEATbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4alHBIMH BEIMYUHAMHU;
[yMEHHE MPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCET B
[IPUPOTHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- YMeTb CBOOOJHO OMEpPUPOBATh MOHATHUSIMH: CTENEHb C LEIbIM
KOpPEHb  HaTypaJbHOU CTEIIEHb
MIOKa3aTeNeM,

[10Ka3aTcJIEM, C

[PallMOHAJIBHBIM

CTEIICHH,

CTENEHb C  JIEUCTBUTEIIbHBIM
(BeIIeCTBEHHBIM) TIOKa3aTeNneM, Jorapu@m uucia, CHHYC, KOCUHYC U
TaHT'€HC [TPOU3BOJIBHOIO YHCIIA;

- YMETb CBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: Tpaduk (QyHKUIUH,

oOpatHast (GyHKUUS, KOMIO3ULUSA (DYHKIMHA, JuHEWHas (QyHKIu,

KBaJpaTUuHas  (QyHKIUS, CcTeneHHas (QYHKUHMA C  LEJIbIM
[TOKa3aTesIeM, TPUTOHOMETPUYECKUE ¢dbyHKIUY, oOpatHbIe
TPUTOHOMETPUUECKUE ¢byHKIHY, II0Ka3aTeabHas u

morapudmuueckas QGyHKIUH; YyMETh CTPOUTHh Tpaduku (GYHKIIHM,
BBITIOJIHATH MpeoOpa3oBaHusl rpa@uKoB PYHKIINIA;
- YMETh UCHOJIB30BaTh rpaduKu GYHKIUI /U1 U3y4ECHHUS POLIECCOB

MEMCTBUSIMU

M 3aBUCHMOCTEHl MpH pelleHuH 3aJad M3 JPYyrux YydeOHbIX
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) IPUHATHE Ce0sl U IPYTUX JIIOJEH:

- IPUHUMAaTh MOTHUBBI M apryMEHTBl JAPYTUX JIOAEH
[IpU aHAJIN3€ Pe3yabTaTOB JIEATENbHOCTH;

- IpU3HaBaTh CBOE MPaBO U MPaBO JPYrUX JIOAEH HA|
OIIMOKU,

- pa3BUBaTh CIOCOOHOCTb MOHMMAThb MHUP C IMO3HMIIMH
TPYTroro 4yeaoBexa

[peIMETOB M W3 pealbHOW IKHU3HU; BbIpaxaTb (GopMylaMu
3aBUCHMOCTH MEXIY BEIUYMHAMU;

- CBOOOJHO ONEpPUPOBAaTh MOHATUSAMHM: YETHOCTb (DYyHKIMH,
[IEPUONYHOCTD ¢byHKIMY, OrpaHU4YEHHOCTh byHKIMH,

MOHOTOHHOCTh (DYHKIMH, 3KCTpeMyM (yHKIMH, HauOojbluee Hu
HalMEHbIIee 3HaueHHs (PYHKIIMN Ha IPOMEXYTKE; YMETh IPOBOJUTH
rccnenoBaHue QyHKIINM,

- YMETh UCIOJIB30BaTh CBOMCTBA U TpapuKu QYHKIHUNA TSI PELICHUS
YpaBHEHMI, HEpaBEHCTB M 3a/ad C MapaMmeTpaMu; Hn3o0pakaTb Ha
KOOpJIMHATHOM IIJIOCKOCTM MHOJKECTBA pEUICHWN ypaBHEHWH,
HEpaBEHCTB U UX CUCTEM

OK 05 OcyiecTBasiTh YCTHYIO
1 TUCbMEHHYI0 KOMMYHUKAIIHIO
Ha TOCYJJapCTBEHHOM SI3bIKE
Poccuiickon denepaunu ¢
y4eToOM O0COOeHHOCTEH
COIMAITBHOTO U KYJIbTYPHOTO
KOHTEKCTa

B 001acTi 5CTEeTHYECKOr0 BOCIIUTAHMS

- DCTETHMYECKOE OTHOIICHHWE K MHUpPY, BKIHOYas
DCTETUKY  ObITa, HAY4YHOIO M  TEXHUYECKOIO
TBOpYECTBa, CHOpPTa, TpyAa U  OOIIECTBEHHBIX
OTHOIIICHU;

CIOCOOHOCTh BOCHPHHUMATh Pa3UYHBIE BUJIBI
MICKYCCTBA, TPAJUIIUKA U TBOPYECTBO CBOETO U JAPYIUX
HapOJIOB,

MCKYCCTBA;

OIYIIATh AMOIIMOHAIILHOE BO3JICHCTBUE

- yOeXJIEHHOCTb B 3HAYMMOCTU JMJIsi JIMYHOCTH U
00I[eCTBA OTEYECTBEHHOI'O M MHPOBOIO MCKYCCTBA,
PTHUYECKHUX KYJBTYPHBIX TPAJWLMUNA W HAPOIAHOIO|
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIP@KEHUIO B pPa3HBIX BHUAAX
MCKYCCTBA,  CTPEMIICHHE

IIPOSABJIATH Ka4dCCTBAa|

- yMEThb ONEpUPOBaTh MOHATUSAMHU: CcpenHee apuPMETHUECKOE,
MenraHa, HauOobIIee 3HAYCHMS, pa3Max,

JINCTICPCUS, CTAHAAPTHOC OTKIIOHCHHUE YHCJIOBOI'O Ha60pa; YMCHUEC

U HauMeHblee
13BJIEKaTh, MHTEPIPETUPOBATh HMH(OpMaINIO, MPEICTABICHHYIO B
TabauIax, Ha JauarpamMmax, rpadukax, OTPaKarollyl0 CBOMCTBA
[pEAJIbHBIX TPOLIECCOB W SBJICHUMN; IMPENCTaBIATh UH(GOPMAIUIO C
[OMOILBI0 TAOJNUIl M JUarpaMM; MCCIEI0BATh CTAaTUCTUYECKHE
NTaHHbIE, B TOM 4YHCJIE C IPUMEHEHHEM TIpadUyecKuxX METOJ0B U
PIIEKTPOHHBIX CPEJICTB;

YMEThb OINEpUPOBATh MOHATHSAMM: TOYKa, MpsMasi, IUIOCKOCTb,
[IPOCTPAHCTBO, [JBYTPaHHBIA Yroj, CKpEHIMBAIOLIMECS MpPSIMBIE,
[apajuleIbHOCTh U MEPHEHAUKYISIPHOCTh HPSMBIX M IUIOCKOCTEH,
YTOJI MEXIYy IPSIMBIMHU, YIOJ MEXAY NPSAMOW U INIOCKOCTBIO, YIojl
MEXIy IUIOCKOCTSMHM, pAcCTOSHHE OT TOYKM JO IIJIOCKOCTH,

[PACCTOAHNUEC MCK Y MPAMBIMU, PACCTOAHNUEC MCKAY IMIIOCKOCTAMU,

TBOPYECKOM JINYHOCTH;

- YMEThb HCIIOJb30BaTh MPU PELICHUM 3a/1a4 M3y4YCHHbIE (aKThl U
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OBnajicHAe YHHBEPCATHbHBIMA KOMMYHUKATHBHBIMH
TeHCTBUSIMU ;

a) OOIICHHE:!

- OCYIIECTBJISITh KOMMYHHKAIIMM BO BceX cdepax
PKM3HU,

- pacro3HaBaTh HeBepOalbHBIE CpelNCTBa OOIICHHUS,
[IOHNMATh 3HaYEHHUE COIMATBHBIX 3HAKOB,
[PacIio3HaBATh MPEIIOCHUTKN KOH(DIUKTHBIX CUTYaI[UN
1 CMsITYaTh KOH(DIUKTHI,

- pa3BEpHYTO U JIOTHYHO HM3JIaraTh CBOIO TOYKY 3PCHUS

C MUCITOJIb30BAHUCM A3BIKOBBIX CPCACTB

MCOPEMBI ITNIAHUMETPUH, YMCHHUC OLCHHUBATH pPa3MCPLBL 00BEKTOB
OKPY)KAIOIIEr0 MUpa

OK 06 ITposBisATE TpakJaHCKO-
MaTPUOTUYECKYIO MTO3UIHIO,
JIEMOHCTPUPOBATh OCO3HAHHOE
[IOBE/ICHUE Ha OCHOBE
TPaJULIMOHHBIX
00IIICUCTIOBEUCCKHUX IICHHOCTEH,
B TOM YHCJIE C YIETOM
rapMOHHU3ALNH
MEKHAIIIOHATBHBIX U
MEKPETUTHO3HBIX OTHOILICHHH,
[IPUMEHATh CTaHIapThl
QHTUKOPPYILMOHHOT O
[1OBEICHUS

OCO3HaHHE 00yJaroImuMucs pOcCcuiicKon
IPaXX1aHCKON UIECHTUYHOCTH;

- LIEJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHEW IMO3ULUY]

IIMYHOCTH  HA  OCHOBE  JyXOBHO-HPaBCTBEHHBIX|
eHHoctet  HapoaoB  Poccuiickoir  Depneparuu,
MCTOPUYECKUX it HallMOHATHHO-KYJIbTYPHBIX
Tpanuuui, QOPMHPOBAHUE CHUCTEMBI 3HAYUMBIX
[IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
QHTUKOPPYIIIMOHHOTO MHUPOBO33PEHHS,
[paBOCO3HAHUS, 9KOJIOTMYECKON KYJBTYpHI,

CITOCOOHOCTH CTaBHTh 1€ U CTPOUTH >KU3HEHHBIC
[LIAHEL,
B dyacTtu rpax1aHCKOro BOCIIUTAHUS:

OCO3HAHUE CBOUX KOHCTHUTYIMOHHBIX IpaB H
00513aHHOCTEH, yBa)KEHHE 3aKOHA U MPAaBOMOPSIKA;

- YMETb OIIEPUPOBATh MOHATUAMU: IPAMOYIOJIbHAs CUCTEMA
KOOpJAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPANHATHI BEKTOPA,
CKJSIPHOE NPOU3BEACHNE, YTOJ1 MEXAY BEKTOPAMHU, CyMMa
BEKTOPOB, IIPOU3BEACHUE BEKTOPA HAa YHCII0; HAXOAUTH C IIOMOLIBIO
M3y4eHHBIX (POPMYIT KOOPAMHATHI CEPEINHBI OTPE3Ka, PACCTOSIHUE
MeXy IBYMS TOUKAMU;

-yMETb BBIOMPATh MOAXOAAIINN N3YYCHHBIN METO] ISl peILeHUs
3aJjauy, paclio3HaBaTh MaTeMAaTHYECKUe (PaKThl 1 MaTeMaTHYECKHe
MOJIEH B IPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSAX, B HICKYCCTBE;
YMEHHE TPUBOIUTH IPUMEPBI MATEMATUYECKUX OTKPBITUI
[POCCUIICKON U MUPOBOM MAaTE€MaTUYECKON HAYKH.

- YMETh ONEPUPOBATH IMOHATUSMHU: CIyYalHBIA ONBIT U CIIY4alHOE
COOBITHE, BEPOSTHOCTh CIY4allHOI'O COOBITHS; YMETh BBIYHUCIATH
BEPOSITHOCTb C UCHOJIb30BAHUEM I'papUUECKUX METOJO0B; IPUMEHATh
(OPMYIIBI CIIOKECHUS M YMHOXKEHUSI BEPOSATHOCTEH, KOMOMHATOPHBIE

MPUHATHUC TPpaAUIIUOHHBIX HanmMOHAJIbHBIX,

(bakThl 1 GopMyIBI IPU PENICHUU 33]a4; OICHUBATh BEPOSTHOCTH
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00I1IEUEeI0BEYECKAX TYMaHUCTHYECKUX 141
IEMOKpPAaTUYECKUX [IEHHOCTEM;

- TOTOBHOCTh MIPOTUBOCTOATH UJIEOJIOT UM
DKCTpEMHU3Ma, HAI[MOHAJIN3Ma, kceHodoouu,
ITUCKPUMUHALIMM 110 COLUUAIBHBIM, PEIUTHO3HBIM,
[PACOBBIM, HALIMOHAIBHBIM IPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JESTEbHOCTh B
MHTEpecax Ipa)KJIaHCKOro oOIIecTBa, y4yacTBOBAaTh B
CaMOYTIPaBJICHUH B 0011e06pazoBaTeNbHON
OpraHMU3alH U JETCKO-IOHOIIECKUX OpraHU3aIusX;

- YMEHHME B3aUMOJEHCTBOBaTb C COLMAIbHBIMU
MHCTUTYTAaMH B COOTBETCTBUU C UX (PYHKIUSIMHU U
Ha3HAaYCHHEM;

- TOTOBHOCTb K TI'yMAHUTApPHOM M BOJIOHTEPCKOHU
e TEeIbHOCTH;

[MaTPUOTUYECKOIO BOCIIUTAHMS:

- chopMHpPOBAHHOCTH POCCHICKOM TpaKJaHCKOM
MICHTUYHOCTH, MNAaTPUOTU3MA, YBAXKEHUS K CBOEMY)
Hapoay, YyBCTBAa OTBETCTBEHHOCTH nepes PomuHoi,
COPJOCTH 3a CBOM Kpai, CBOIO PomuHy, CBOW S3BIK U
KYJIbTYpY, MPOILLIOE u HACTOSILIEE
MHOIOHAallMOHAJIBbHOr 0 Hapoaa Poccnu;

- LEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM
CHMBOJIaM, HUCTOPUYECKOMY U MIPUPOTHOMY]
HaclelIuio, MaMsATHUKAM, TPaAuIUsAM  HapoJOB
Poccun, noctmxkeHusM Poccum B Hayke, MCKYCCTBE,

[pEATbHBIX COOBITHI; 3HAKOMCTBO CO CIyYallHBIMH BEJIMYHWHAMU;
YMEHHE TPUBOAUTH MPUMEPHI TIPOSBICHUS 3aKOHA OOJBIINUX YHCET B
MPUPOIHBIX U OOIIECTBEHHBIX SBICHHUSIX

CIIOPTC, TCXHOJIOTUAX U TPYAL,
3 3

24



- uaeiHas yoexIeHHOCTh, TOTOBHOCTh K CIIYKEHHUIO U
zamuTe OTeyecTBa, OTBETCTBEHHOCTH 3a €ro cyab0y;

OCBOCHHBIE 00yJaroImuMucs MEXIIPEIMETHBIE
[OHATUS W YHHUBEpcaJbHble Yy4yeOHble JeHCTBUS
(perynsTuBHBIE, II03HABATEIIbHBIE,
KOMMYHHKaTHBHBIE);

- CIIOCOOHOCTH WX MCITOJIL30BAHHUSA B ITO3HABATCIBLHON

12§ COLMANbHOM  TPaKTHKE, TOTOBHOCTh K|
CaMOCTOSITEIIbHOMY TUTAHUPOBAHHIO u
OCYIIIECTBIICHUIO yaeOHOM NEeSITeTbHOCTH,
OpraHu3aIH y4eOHOro COTPY/AHUYECTBA C

MearornyecCKUMU pa0OTHUKaMH M CBEPCTHHKAMH, K
YIACTHIO B
00pa3oBaTeIbHON TPACKTOPUH;

IIOCTPOCHNU HHHHBI/IHY&HLHOﬁ

- OBJIaJICHUE HaBBIKAMU Y4€OHO-UCCIIEI0BATENIbCKOM,
[MPOEKTHOW U COLIMAIbHOM JAESITEIbHOCTH

OK 07 ConeiicTBOBaTh
COXPaHEHUIO OKpYKarouei
Cpelbl, pecypcocOepekeHHIO,
[IPUMEHSTH 3HaHUs 00
M3MCHCHUU KJIUMaTa,
[IPUHIIUATIB OEPEHKITMBOTO
MPOU3BOACTBA, 2P (HEKTUBHO
e CTBOBATh B UPE3BbIYANHbBIX
CUTYaIUsIX

- HC IIpUHUMATH I[GﬁCTBPI?[,
OKpY>KaroLlen Cpee;

- yMeTb  IPOTHO3UPOBATh
PKOJIOTUYECKUE  IOCIIEIACTBUS

MIPUHOCSIINE BpPEX

HeOIaronpusTHhIC
MPEIIPUHIMAEMBIX|
NIEHCTBU, IIPEJOTBpaLIaTh UX;

- PAaCIIUPUTH OMNBIT JEATEIBHOCTH 3KOJIOIMUYECKOH
HAIPaBICHHOCTH;

- pa3pabaThIBaTh IUIAH PEHICHUs MPOOIEMBI C YyUETOM
aHaIM3a

HUMCIOIIIUXCA b4l

HEMaTEepPUAIBHBIX PECYPCOB;

MaTCpUaJIbHbIX

- yYMEThb HNOHATUSAMH:  (YHKIIHS,

(yHKLMS, TPOU3BOJIHASA, IEPBOOOpA3Hasi, ONpeeIeHHbI HHTErpa;

OIIEpUPOBAThH HEIIpEphIBHAs
[YMETh HAXOJUTh MPOU3BOIHBIEC dJIEMEHTAPHBIX (PYHKIIUH, HCTIOTIB3YS
CITIPAaBOYHBIC MaTCpHAJIbl; HCCICAOBATH B HpOCTCfIIHPIX cirydasax
(hYHKIIMM HA MOHOTOHHOCTH, HAXOJUTh HaWOOJbIIINE U HAMMEHBIIINE
BHaUYeHWs  (QYHKIUH; CTPOUTH  Trpaduku
MCIIOJTb30BAHUEM allllapata MaTeMAaTHYECKOro aHaIu3a; MPUMEHSTh

MHOT'O4JICHOB C

[POM3BOJHYIKO IIpU PpELIEHUWM 3aJad HAa JBH)KCHHUE; peIlaTh

IMPAKTHUKO-OPUCHTHPOBAHHLIC 3aJadun Ha HauOOJIbIIINE u

HANMMCHBIIVMEC 3HAYCHHWA, Ha HAXOXKIACHUC IIYTHU, CKOPOCTH U

- OCYLICCTBJIIATH HCHeHaHpaBHCHHBIﬁ IMOUCK TICPCHOCA

[YCKOpEHUS;
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CPEICTB M CIOCOOOB JEMCTBUS B MPOQPECCHOHATBHYIO
cpeny;

- YMeTb NEPEHOCUTh 3HAHUSA B IO3HABATENBHYIO U
[IPAKTUYCCKYIO obactu KHU3HECACATCIBbHOCTHU,

- HOpcjiaratb HOBBIC IIPOCKTHI, OLICHUBATHL HIACHU C
[O3ULIMKM HOBU3HBI, OPUTMHAIBHOCTH, MPAKTHUECKON
3BHAYUMOCTH;

- JdaBaTb OIICHKY HOBLBIM CHUTyallusM, BHOCHUTDH
KOPPEKTHBBI B JeSITeNbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YIBTATOB LIESAM

- YMCTL OICpUPOBATh IMOHATUAMU: ABHKCHUC B IIPOCTPAHCTBE,

moqo0HbIe (UTypBl B MPOCTPAHCTBE; HMCIIONB30BAaTh OTHOILICHHE
[UIOIIaell TMOBEepXHOCTeH M 00BEMOB MOAOOHBIX (UTYyp TpHU

[pEIICHUY 3a]1a4,

YMCTb BBIUYUCIIATE T'COMCTPHUYCCKHUC BCIMYUHBI (I[HI/IHa, yroia,

I1J101a1ab, O6’LCM, rniomanb HOBerHOCTI/I), HCIIOJIb3Yysl U3YYCHHBIC

(hOpMYITBI U METOMBI
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14  PexkomeHayemMoe KOJHYECTBO 4YacOB HA OCBOEHHE TPUMEPHOi
NporpaMmMsl y4eOHOI TMCUMIIMHBI:
MaKCUMaJbHOH Yy4eOHOM Harpy3ku oOygaromerocss 340 wdacoB, B TOM 4YHCIeE:
00s13aTeNIbHON ayTUTOPHOM yueOHOo# Harpy3ku obydaromierocs: 340 yacos.



2.CTPYKTYPA U COJAEPAKAHUE YUYEBHOM JUCIUILINHBI

2.1. O6bem y4eOHOI TUCHUNIUHBI U BUbI Y4eOHOH padoThI

Bup yyeOHo# padoThl

00vém uacoe

MaxkcumanbHasi ydyeOHasi Harpy3Ka 340
Oo0s3aTennbHas ayAMTOPHAs yueOHAs HArpy3Ka 340
B TOM YHCJIE:

MPaKTUYECKUE 3aHATUS 82
CamocTtosiTesibHasi padoTa oOyuarouierocsi (moarotoBka pedeparos, He
JIOKIAJ0B,  MHIWBUAYaTbHOTO  TPOEKTAa  C  KCIOJB30BAHUEM | npedycMOmpeH
WH(GOPMAITMOHHBIX TEXHOJIOTHH U JAp.) a

[Ipomexxyrounas aTrrectanus B GopMe IK3aMeH
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2.2. TemaTnyeckuii uiad yyeoHou gucuiuminabsl 00/1.07 «MaTemaTuka»

KoauuecTBo 4acosB

1 Kypc 2 Kypc¢ 3 kypc¢ Bcero B Tom
HaumeHoBaHue pa3aesioB U TeM Kou. Kou. Ko 4acoB qucie
yacoB | Ji/3 | /3 | ¢/p | yacoB | /3 | n/3 | ¢/p | yacoB | A/3 | /3 | c/p ayauT
ayja ayn ayja
Paznen 1. HO?TOpeHI/le Kypca 20 8 20 20
MATEMATHKH OCHOBHOM IIKOJIBI
Tema 1.1 Yucnma wu BBIYUCIICHUSI. 4
Boipaxkenust u npeoOpa3zoBaHus
Tema 1.2 ['eomeTpust Ha IOCKOCTH 2 2 2 2
Tema 1.3 [IponieHTHBIE BBIYUCICHUS 4 4 4 4
Tema 1.4 YpaBHEHMS U HEpaBEHCTBA 10 10 10
Cucrembl ypaBHEHUU U HEpPaBECHCTB
Pasnen 2 Ilpsimbie u 20 5 20 20
IUIOCKOCTH B NMPOCTPAHCTBE
Tema 2.1. OcHOBHBIE MTOHATHS 8 3 3
crepeomeTpud. [lapannenbHOCTh B IPOCTPAHCTBE
Tema 2.2. [leprieHIUKYISAPHOCTh B MPOCTPAHCTBE 6 6 6
Tewma 2.3 [TapannenbHsbie, IEpIECHINKYISPHBIE, 5 6 6
CKpEITMBAIOIIUECS MPSIMbIC
Paznen 3. KoopauHaThl 1 BEeKTOPbI 16 4 16 16
Tewma 3.1 /IekapTOBBI KOOPAUHATHI B 4
IIPOCTPAHCTBE
Tema 3.2 BekTopbl B IpOCTPaHCTBE
Tema 3.3 [IpakTUKO-OpPUEHTUPOBAHHBIE 3a1a4H 5 4
Ha KOOPAMHATHOM MJIOCKOCTH
Pa3znend. OcHOBBI TPUTOHOMETPHH.
TpanOMeTpnquREe (])yHKIlI/III; 40 6 40 40
Tema 4.1 IIpeoOpazoBaHre TPUTOHOMETPUUECKUX 16 16 16
BbIpQKEHUN
Tema 4.2 q)yHKI_[I/IUI/I, UX cBorictBa. CnocoObI 12 6 12 12
3aaHus QyHKUUN
Tewma 4.3 TpuroHoMeTpruyecKre ypaBHEHUS 1 12 12 12
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HEpPaBEHCTBA

Paznen 5. KoMmiuiekcHbIe ynciia 8 4 8 8
Tema 5.1 KommiekcHble uncia 8 4 8 8
Paznen 6. IIpousBoanas HKIIMH, ee

NpUMeHEeHHue P by , 40 40 40
Tema 6.1 Ilpenen u npousBoaHas GyHKIUN 14 14 14
Tema 6.2 TloHsTHEe O HEMPEPHIBHOCTU (PYHKITUH.

Meronx  uHTEpBaNIOB 2 2 2
Tema 6.3 I'eomeTpudeckuii 1 (HU3UUESCKUN CMBICT

IPOU3BOJHOU P b 10 2 10 10
Tema 6.4 VccnenoBanue pyHKIUH U TIOCTPOCHNE 6 6 5
rpauKOB

Tema 6.5 HaxoxaeHue onTuManbHOTO pe3ysibraTa

C TIOMOIIBIO ITPOU3BOJHOMN B IMTPAKTUYECKUX 8 6 8 8
3a7a4ax

Paznen 7. Crenenu u kopau. CreneHHas

by P 16 4 20 20
Tema 7.1 Ctenennas QyHkius, ee CBOMCTBa 10 10 10
Tema 7.2 Pemennue nppanuoHalIbHBIX YPaBHESHHUI

1 HEPaBEHCTB PP P 6 4 10 10
Pa3nen 8. MHOrorpaHHMKH U TeJjia

Bpameis P 44 12 44 44
Tema 8.1 MHOrorpaHHUKU 18 4 18 18
Tema 8.2Tena v MOBEPXHOCTH BpalllCHUS 10 10 10
Tema 8.3 OOBeMBI U TJIOMIAU TTOBEPXHOCTEH TET 6 6 6
Tema 8.4 KomOMHALIMH MHOTOI'PAaHHUKOB U TEIl

BpatenHs B P 10 8 10 10
Paznen 9. IlepBooOpa3nasi pyHkumu, ee 14 4 14 14
NnpUMeHeHHe

Tema 9.1 [lepBooOpa3zHast 1 UHTETpaj 8 8 8
Tema 9.2 OnpeneneHHblil HHTETpal B KU3HU 6 4 6 6
Pa3nea 10. IToka3aTejibHasi (PYHKIUSA 18 8 18 18
Tema 10.1 ITokazaTenbHas QyHKIMS, €€ CBONCTBA 4 4 4
Tema 10.2 Pelienue noka3areibHbIX YpaBHEHUHN U 14 8 14 14




HEPaBEHCTB

Paznen 11. Jlorapugmesl. 30 4 30 30

Jlorapupmuyeckas GpyHKuus

Tema 11.1 Jlorapudm u ero cBoicTBa 14 14 14

Tema 11.2 Pemenue norapupmMuaeckux

YpaBHEHU U HEPABEHCTB 16 4 16 16

Pa3znen 12. MHokecTBa. DJIeMeHTbl TeOPUH 10 5 10 10

rpagos

Tema 12.1 MuoxectBa. Onepaiuu ¢

MHO>KECTBaMH 10 6 10 10

Paznen 13. DiemeHTBI

KOMOHMHATOPUKH, CTATUCTHKH M TEOPUH 26 8 26 26

BEPOSATHOCTEM

Tema 13.1 OcHOBHBIE MTOHATHS 3 3 3

KOMOMHATOPUKH

Tema 13.201eMeHTBI TEOPUH BEPOSATHOCTEH 8 4 8 8

Tema 13.3 DneMeHTBl ~ MaTeMaTUYECKOU

CTaTUCTHKHU 10 10 10

Pa3znen 14. YpaBHeHHs 1 HEPpABEeHCTBA 28 8 28 28

Tema 14.1 PaBHOCWIIBHOCTH 18 18 18

YpaBHEHUW U HEPABEHCTB. METO/IbI UX PELICHUS

Tema 14.2 CocraBneHure Hu pelieHue

npodeccruoHanbHBIX 3a7a4 ¢ TOMOIIBIO 10 8 10 10

YpaBHECHUU

IIpome:xyTouHnas arrectanus (JK3aMeH) 6 6 6
Hroro | 180 32 160 50 340 340
2.3 Conepxanue yueonoi gucuumanabl OO0/.07 «MaTtemaTuka»

HaumeHoBaHue pa3aesioB U Conep:xxanue yueOHOro MaTepuaJia, JJadoparopHbie padoThl U Oo0bem YpoBeHnb
TeM NMPAKTHYECKHE 3aHATHS, CAMOCTOATEIbHASA PadoTa 00yUal0IMUXCsH 4acoB OCBOCHMS
1 2 3 4
OcHOBHOE coaepKaHue
Pa3znen 1. IloBTOpEeHHE Kypca MAaTEeMATHKHU OCHOBHOW IIKOJIbI 20
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Tema 1.1
Hucna v BBIYKUCIICHUS.
Beipaxenuns un

Coaep:kanue y4eO0HOro MaTepuaJia

ba3zoBbie 3HaHMS ¥ YMEHHS IO MaTeMaTUKE B MPO(ECCHOHATLHON U B
MOBCEHEBHOM JEATEIIHbHOCTH.

npeoOpa3oBaHus KoMOuHupoBaHHOE 3aHsATHE 2
JleficTBHS HaJ MOJOKUTEIBHBIMU U OTPULIATEIbHBIMU YUCIIAMU,
OOBIKHOBEHHBIMH H JIECITUIHBIMU JPOOSIMH. 2
JleiicTBusi co creneHsMu, GOpPMYIIbl COKPAIEHHOTO YMHOKEHHSI.
KomOuHMpoBaHHOE 3aHATHE
Tema 1.2 Ilpogpeccuonanvno-opuenmupoeannoe cooepiricanue (cooeprcanue
['eomeTpust Ha IIOCKOCTH NPUKTIAOHO20 MOOY.151) 2,3
Bunbl miiockux Guryp u ux miomniaib.
[IpakTMKO-OpUEHTUPOBAHHBIE 33A4H B KYpPCE F€OMETPUH Ha IJIOCKOCTH 2
ITpakTH4yeckKoe 3aHATHE
Tema 1.3 Copnep:xxanue yueOHOr0o MaTepuaJia
[Ipo1ieHTHBIE BEIYUCIICHUS [TpocThie MPOIEHTHI, pa3Hble CIOCOOBI UX BHIYUCICHUS. CII0KHBIE MPOIEHTHI
IpaKkTHYecKOe 3aHATHE 4
Tema 1.4 Conepxxanue y4eOHOro MaTepHuaJia 2,3
YpaBHEHUS U HEPABEHCTBA JluneitHbie, KBaJIpaTHbIC, APOOHO-IIMHEWHBIC YPABHEHHUS U HEPABCHCTBA
Cucremsl ypaBHEHUH U IIpakTHYecKoe 3aHsITHE 2
HEPaBCHCTB CrniocoOblI penieHus CUCTeM JTMHEHHBIX ypaBHeHUH. [lonstus: matpuna 2x2 u
3x3, onpenenutens MmaTpulbl. Meron ['aycca. CucteMbl HETMHEHHBIX 6
ypaBHeHUM. CUCTEMBbI
HEPaBEHCTB
KombOunnpoBanHoe 3aHsATHE
Brruncnenus u npeobpa3oBanus. Y paBHEHUS U HEpaBeHCTBA. [ 'eomeTpust Ha
MJI0CKOCTH 2
KontponsHas padota. BxoaH0#l KOHTPOJIb
Pasnean 2 Ilpsivble M MJIOCKOCTH B MPOCTPAHCTBE 20
Tema 2.1. Conep:kanme y4eO0HOro MaTepuaJia 2,3
OcHOBHBIE MTOHATHS IIpeamer crepeomerpun. OCHOBHBIE MOHATHS (TOUYKA, IpsMasi, MIOCKOCTb,
CTEPEOMETPHH. npocTpaHcTBO). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. Ilepecekaromuecs, 2
[TapannensHOCTH B napajuleJibHble WM CKpeluBaronecs npsmsle. [Ipu3sHak U CBOWCTBO
MIPOCTPAHCTBE CKpentuBaronmxcs npsiMbix. OCHOBHBIE MPOCTPAHCTBEHHBIC (DUTYPHI.
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KomOuHnpoBaHHOE 3aHATHE

[TapannensHbie npsiMas u mwiockocTh. Onpenenenue. [Ipusnak. CoiictBa (¢
nokazarenbcTBOM). [lapamnensHble 1iockoctu. Omnpenenenue. [lpuznak.
CsoiicTBa (¢ mokazatenbcTBoM). Terpadrap u ero anmemenTsl. [lapannenenunesn
n ero syeMeHThl. CBOWCTBAa MPOTHBOMNOJOXKHBIX T'PAHEM W JUAroHaJeH
napayenenunena. Ilocrpoenue ceuennii. Pemenue 3amay.

KombOuaMpoBaHHOE 3aHATHE

Tema 2.2.
[TepnieHAUKYASIPHOCTD B
IPOCTPAHCTBE

Conep:xanue yuedOHOr0o MaTepuasia

[lepnenaukynsapusie npsmsle. [lapannenbHble npsMele, IEPIEHANKYISAPHBIE K
IJIOCKOCTH. IIpu3Hak nepneHauKyIs[pHOCTH NPSMOU U INTIOCKOCTH.
Jloka3aTenbCTBO.

[lepniennukynsap u HakiaoHHas. [lepnenaukynsapHsie mnockoctu. [Ipu3nak
MEPIEHIUKYIPHOCTH IUIOCKOCTEN. JJ0Ka3aTenbCTBO.

PaccTosiHust B mpoCcTpaHCTBE

2,3

KomOnHMpOBaHHOE 3aHSATHE

Teopema o Tpex nepneHaukysspax. JlokazareabCTBO. YTOI MEXIY MPAMOU U
IIJIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTSIMU

KombunupoBanHoe 3aHsTHE

Tema 2.3

[TapannensHbie,
MEePIECHANKYISPHBIE,
CKpEILIMBAIOLIUECS PSIMbIE

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue
HPUKTIAOHO20 MOOYJ151)

AxcuoMsl crepeomeTpun. IlepneHauKynsIpHOCTD NIPSIMON U IIJIOCKOCTH,
NapaJljIeIbHOCTh ABYX NPSAMBIX, IEPIEHAUKYISIPHBIX IIIOCKOCTH,
NEPIEHIUKYISIPHOCTD TNIOCKOCTEM

IIpakTH4YecKoe 3aHATHE

Pacnonoxenue npsMbIX U INIOCKOCTEN B POCTPAHCTBE.
[lepnenaAuKyIsIpHOCTD U
NapaJlJIeIbHOCTh NPSIMBIX M IJIOCKOCTe. CKpelnBaoImuecs npsiMple

KonTtponwshas pabota

2,3

Paznen 3. KoopauHaThl 1 BEeKTOPbI

16

Tema 3.1
JlexapToBBl  KOOpPJAMHATHI
IPOCTPAHCTBE.

B

Conepxanne y4eOHOro MaTepmuaJia

JlexapToBBI KOOPAMHATHI B IpocTpaHCcTBE. [Ipocreitmme 3anaun B
KoopauHarax. PaccrossHue Mexay A1ByMs TOUKaMH, KOOPAUHATHI CEPEIUHbI

2,3
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OTpe3Ka

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 3.2 Conepxanne y4eOHOr0o MaTepHuaJia 2,3
Bekropbl B IpocTpaHCTBe. BekTopsl B npoctpancTse. CIOKEHHE U BHIYMTAHUE BEKTOPOB. Y MHOKEHHE
BekTOopa Ha uyucio. KowmmuanapHbele BeKTOpbl. CKalsipHOE NPOU3BEACHHE 6
BEKTOpPOB. PasiiokeHue BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpPAM.
KoopauHaTel BekTOpa, CKaJsIpHOE IPOU3BEACHUE BEKTOPOB B KOOpJAMHATAaX,
yroJl MEXJy BEKTOpaMH, yroyl MEXAy MPsSMOW U IUIOCKOCTBIO, YrOJl MEXIY
IJIOCKOCTSIMM. Y paBHEHUE IUIOCKOCTH. ['eomeTpuueckuii
CMBICJI ONIPEAEIUTEINS 2X2
KoMmOuHupoBaHHOE 3aHATHE
Tema 3.3 Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue 2,3
[IpakTHKO-OpUEHTUPOBAHHBIE | MPUKIAAOHO20 MOOYJIA)
3a7]a44 Ha KOOPAUHATHOMN KoopaunaTtHas miockocTh. BerauciaeHue paccToSHUM 1 IIOIAAeH Ha
IIIIOCKOCTHU IIJIOCKOCTH. 4
KosinuecTBeHHbIE pacueThl
IIpakTH4Yeckoe 3aHATHE
JlekapToBbl KOOpJAMHATBI B MpPOCTpaHCTBE. BeKTOopbl B MPOCTpPaHCTBE.
CrnoxeHue W BBIUATAHHE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHCIIO.
Kommnanapusie BekTopbl. CKallIpHOE MPOU3BEJIEHUE BEKTOPOB. PaznoxeHnue
BEKTOpa IO TPEM HEKOMIUIaHApHBIM BekTopaM. [lpocreiimme 3amaun B
KoopauHaTax. KoopauHaTel BEKTOpa, pacCTOSHUE MEXKIYy TOYKaMH,
KOOpJAMHAThl CEPEIMHbl OTpe3Ka, CKaJspHOE IPOU3BEJACHUE BEKTOPOB B 2
KOOpJMHATaX, YroJl MEXAYy BEKTOPAMHU, YTOJI MEXKIY NPSIMON U IIOCKOCTBIO,
YroJl MEXAY IIIOCKOCTSMHU
KonTtponbshas pabota
Pasnen 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIUN 40
2,3

Tewma 4.1 [IpeobpazoBanue

\ Copaep:xanue yueOHOT0 MaTepuaJia
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TPUTOHOMETPUUYECKUX Panuannas wmepa yrma. IloBOpOT TOYKM BOKpYr Hayanda KOOpPAMHAT.
BBIPAKEHUN OnpeneneHue cuHyca, KOCMHYCa, TAHT€HCA M KOTaHI€Hca. 3HAKU CHHYCA,
KOCHMHYCa, TAHME€HCA W KOTAHIEHCA I10 YETBEPTSIM. 3aBUCUMOCTb MEXKIY
CHUHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTaHI'€HCOM OJIHOTO M TOIO XK€ yIJia
KomOunupoBanHoe 3aHsTHe
Tpuronomerpuueckue Toxaecrsa. CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC
YIJIOB 0. 1 - 0. DOpMyJibl IpUBEACHUS
Komb6unupoBanHoe 3aHsTue
Cymma u pasHOoCTh cuHYcOB. CyMMa M pa3HOCTh KOCHHYCOB. CHUHYC M
KOCUHYC JBOWHOrO yria. ®opmynbsl nonoBuHHOTO yria. [IpeobpazoBanus
CYMMBI TPUTOHOMETPHUECKUX (YHKLIUN B MPOU3BEIACHUE U MPOU3BEIECHUS B
CyMMy. BpbIpaxkeHue TpUTrOHOMETPUYECKMX (YHKUMNA dYepe3 TaHIeHC
IIOJIOBUHHOT'O apr'yMEHTA.
[IpeoOpazoBaHusi NPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHUN
KoMOuHupoBaHHOE 3aHsATHE
Tema 4.2 Cognepxanue yueOHOTO MaTepurana 2,3

@yHKIMU, UX CBOWCTBA.
CnocoOw1 3amanus QyHKIUH

OO6uacTh onpeeneHnst U MHOXKECTBO 3HaUeHUN pyHKUMNA. YETHOCTD,
HEYETHOCTD,
MepHOIMIHOCTh (yHKIUN. CriocoObI 3ajaHus (hYHKITAHA

KomMOunupoBanHoe 3aHstue

OOnacTh omnpeneneHUs] W MHOXXECTBO 3HAUEHHH TPUTOHOMETPUYECKHX
¢byakui. YETHOCTH, HEUETHOCTH, MEPUOJUYHOCTh TPUTOHOMETPHUSCKHUX
¢bynkuuii. CBoiicTBa U rpaduku GYHKIHN Y = COS X, y =SIn X, Y =tg X, y =
ctg X.

KOM6I/IHI/IpOBaHHOG 3aHATHUC.

Cxartue ¥ pacTshkeHue rpauKoB TPUTOHOMETPUUECKUX ()YHKITHH.
[IpeoOpazoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIUN

HpaKTI/IquKOG 3aHATUC

[IpodheccnonanbHO-OPUEHTUPOBAHHOE COZIEPKaHME (COAepKAHHE
HPUKIIaTHOTO MOIYIIA)
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Ncnonb3oBanue CBOMCTB TPUTOHOMETPUUYECKUX (DYHKIUN B
npo(hecCHOHANIBHBIX 3a/la4ax

ITpakTH4yeckKoe 3aHATHE

OOpatHble Tpuronomerpuueckue Gynkiuu. Mx cpoiicta u rpaduku

KomOnHMpOBaHHOE 3aHSATHE

Tema 4.3

Tpuronomerpuueckue
YPaBHEHUs U HEPABEHCTBA

Conep:xanne yueOHOro MaTepuaJia

YpaBHeHHE cos X = a. YpaBHEHHUE Sin X = a. YpaBHEHHUe tg X = a, ctg X = a.
Pemenve TpUrOHOMETPUYECKUX YPABHEHHUM OCHOBHBIX THUIIOB: IPOCTEUIINE
TPUTOHOMETPUYECKUE YPAaBHEHMS, CBOIAIIMECS K KBAJPATHBIM, DPEIIAEMbIC
Pa3JIOKEHUEM Ha MHOKUTEIIN, OHOPOIHBIE.

[IpocTeiinme TPUroHOMETPUUECKUE HEPABEHCTBA

KoMOuHupoBaHHOE 3aHATHE.

CucteMbl IPOCTEHIINX TPUTOHOMETPUUECKUX YpaBHEHUN

KomOmHMpOBaHHOE 3aHSATHE

[IpeoOpa3oBaHMe TPUTOHOMETPUUYECKUX BhIpaKeHUH. Perenne
TPUTOHOMETPUUECKUX
YpaBHEHMI U HEPABEHCTB B TOM YHCJIE C MCIIOJIb30BAHUEM CBOMCTB () YHKIIMH.

KonTtponrHnas pabota

2,3

Pasznena 5. KommiiekcHbIe Yucaa

Tema 5.1 KoMIuiekCHBIE

quciia

Copep:xxanue yueOHOro MaTepuaJia

[Tonsitue komriekcHOTO unciia. ConpspKeHHbIE KOMIUIEKCHBIC YUCIa, MOYITh
U apryMEeHT KOMIUIEKCHOTO 4yucia. dopma 3ammucy KOMIUIEKCHOTO YHCIa
(reomeTrpuyeckas, TPUTOHOMETpUYECKAS, anreOpanveckas).
ApudmeTrndeckue

JCHCTBUS C KOMIUICKCHBIMHA YUCJIAMH

KOM6I/IHI/IpOBaHHOC 3aHATHC

BrinonHeHne pacyeToB ¢ NOMOIIBIO KOMILIEKCHBIX uncell. [Ipumepbl
HCIIOJIb30BaHUs
KOMILIEKCHBIX YUCET

HpaKTI/l‘leCKOC 3aHATHC

2,3

Pazngen

6. IIpounsBoan

ast QyHKIUM, ee IPUMEHEHHUE

40

Tema 6.1

Conepxanne y4eOHOro MaTepuaJia
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[Ipenen u MPOM3BOJIHAS
byHKIHHA

OnpeneneHnue 4YUCIOBOM IOCIENOBATENBLHOCTH M CHOCOOBI €€ 3a/laHusl.
CBoiicTBa YHCIOBBIX mocienoBaTenbHOCTEd. OmnpeneneHue  mnpezaena
MOCJIEIOBATEIbHOCTU.  BpIunciIeHHe  MOpenenoB  MOCIEN0BAaTEIbHOCTEM.
[lpenen ¢dynkuum Ha OeckoHeuHoctu. I[lpemen GyHKIMM B TOUKe.
[Ipupamenue aprymenta. [lpupamenue QyHkuuu. 3anayu, NPUBOAAIINE K
MOHSATHUIO TPOU3BOAHOM. OnpeneneHrne Nponu3BoIHON. AITOpUTM

OTBICKAHMS POU3BOJHOM

KoMOunupoBanHoe 3aHsTHe

®opmynsl nudpdepernuuposanud. [Ipasuna muddepenunpoBanus

KoMOunupoBanHoe 3aHsTue

Onpenenenue cnoxHon GyHkuuu. [Ipon3BoaHas TPUTOHOMETPHUUECKUX

GyHKUIUH.
ITponsBoiHAs CIIOXKHOMN () YHKIIUH

KoMOunupoBaHHoe 3aHsTHE

Tema 6.2

[lonsiTHE O HENPEepHIBHOCTU
GbyHKIHN. Meton
MHTEPBAJIOB

Conep:xanue y4eGHOr0 MaTepuaia

[Tonsarue HenpepriBHON GyHKIMU. CBOMcTBa HenmpepbIBHOW (DyHKIMH. CBSI3b
MEXJy HENpEepbIBHOCTBIO M AU PepeHIpyeMOCTbI0 (QYHKIIMM B TOYKE.
AJNTOpUTM pelIeHUs HEPABEHCTB METOJOM MHTEPBAJIOB

KoMOunupoBanHoe 3aHsATHE

2,3

Tema 6.3

I'eomeTpuueckuit u
duznyeckuit CMBICII
IIPOU3BOTHOM

Cogepxanue yueOHOro MmaTepuaa

['eomeTpuveckuii CMBICT IPOMU3BOAHON YHKIIUH YTIIOBOW KO3(PPHUIIHEHT
KacaTenbHOU K rpaduKy G yHKIIMU B TOUKE. Y paBHEHHE KacaTeIbHOM K
rpadguky GyHKIIUU. AJITOPUTM COCTABJICHHUS YPaBHEHHS KacaTeIIbHOU K

rpaguky GyHkimn y=f(x)

KomOuHnpoBaHHOE 3aHATHE

duznuecknii (MEXaHUUYECKUI) CMBICI IIPOU3BOIHOM — MTHOBEHHAs! CKOPOCTb B
MOMEHT BpemeHHu t: v =S’ (t)

[IpakTHueckoe 3aHsATHE

2,3

37




Bospacrtanue u yosiBaHue QyHKIIUHA, COOTBETCTBUE BO3pPACTaHUS U YObIBAHUS
(GyHKIMM 3HAKy Npou3BOAHON. IloHsATHE MPOM3BOAHOM BBHICIIErO IMOPSIKA,
COOTBETCTBHE 3HAKa BTOPOW MPOM3BOJHOW BBITYKJIOCTH (BOTHYTOCTH)
¢yHKIMM Ha oOTpe3ke. 3aJaud Ha MakKCUMyM U MuHUMyM. [lonsTue
ACUMITOTHI, CIIOCOOBI UX OMPEENeHUs. ANTOPUTM UCClIeIoBaHUS QYHKIUU U
MOCTPOEHUS ee rpaduka ¢ HOMOIIBIO TPOU3BOTHOM.

JpoGHo-nuHeiHas G yHKIMS

KoMmOMHMpOBaHHOE 3aHSATHE

Tema 6.4
UccnenoBanne ¢pyHkunii u
HoCTpoeHue rpaukoB

Copep:xxanune yueOHOTr0o MaTepuaJia

HCCJICI[OBaHI/Ie (bYHKHI/II/I Ha MOHOTOHHOCTB M ITIOCTPOCHUC I‘pa(bI/IKOB.

KoMOunupoBanHoe 3aHsTHE

Haxoxnenune HanOobI1ero 1 HAMMEHBINEro 3HAYeHUH () YHKIIH, TOCTPOEHUE
rpaKOB MHOTOUYJICHOB C MCIIOIB30BAHUEM arapara MaTeMaTUHIECKOTO
aHaiausa

KoMOunupoBanHoe 3aHsTre

Tema 6.5

Haxoxnenue
ONTHUMAJIBHOIO pe3yJbTaTa ¢
MOMOIIBIO MPOM3BOJHOM B
MPAKTUYECKUX 3a/1a9axX

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepricanue
HPUKTIAOHO20 MOOYJI51)

Haumenbiiee u Hanbosnblee 3HaueHue G yHKIMU

IIpakTH4Yeckoe 3aHATHE

Copep:xxanue yueOHOro MaTepuaJia

®opmynsl 1 nipaBuia auddepenunponanus. Mcenenosanue QyHKiuii
MOMOILBIO
npousBoaHON. Hanbonblliee 1 HauMeHblee 3HaueHus: QyHKIUU

KontponbHas pabora

Pa3znesn 7. Crenenn u kopuu. CrenenHasi QyHKIus

18

Tema 7.1
Crenennast pyHKuus, ee
CBOMCTBA

Copep:xanue yueOHOro MaTepuaJia

IToHATHE KOPHS N-0M CTENEHU U3 AEUCTBUTEIBLHOTO Yucia. ODyHKIUu y =
"X BX CBOMCTBA 1 rpaduku. CBOHCTBa KOPHSI N-0i CTENEHU

KoMOuHupoBaHHOE 3aHATHE

[TpeoOpazoBaHne UPPaIMOHAIBHBIX BRIPAKECHUN

KombOunmpoBaHHOE 3aHATHE

2,3
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Coaep:kanue y4eO0HOro MaTepuaJia

[TonsiTue crenenu ¢ MOOBIM paIlMOHATLHBIM MOKa3aTesieM. CTereHHbIe
(G yHKIMM, MX CBOMCTBA U rpaduku

KoMmOMHMpOBaHHOE 3aHSATHE

Tema 7.2
Pemenne nppanmonanbHbIX
YpaBHEHMI U HEPaBEHCTB

Copep:xxanue yueOHOro MaTepuaJia

PaBHOCHIIBHOCTH HppalIMOHANBHBIX YPABHEHU U HEPABEHCTB. METOABI X
pelIeHHUS.
Pemenue nppanmioHaabHbIX YPABHEHH U HEPABEHCTB

KomOuHMpOBaHHOE 3aHSATHE

Omnpenenenue creneHHor GyHkuuu. Mcrnonb3oBanue ee CBOMCTB MPH
pELICHUU YPaBHEHUW U HEPABEHCTB

KonTtponbshas pabota

Paznen 8. MHOrorpaHHMKH H

T¢Jla BpalllCHUSA

44

Tema 8.1
MHororpaHHuKu

Conepxanne y4eOHOro MaTepuaJia

[Tonsarue MHOTOTpaHHKKA. ETO 371eMEeHTHI: BepIHHBI, pedpa, TpaHH.
Jnaronans.
Ceuyenue. Beinykibie M1 HEBBINYKJIbIE MHOTOTPAHHUKHU

KombunupoBanHoe 3aHsTHe

[Tonsitue nmpusmel. Ee ocHoBanust u 60koBbie rpanu. Bricota mpusmel. [Ipsmas
W HaKJIOHHas npusMma. [IpaBuiibHasg npusma. Ee ceuenue

KombunupoBanHoe 3anstue

[Tapannenenwumnen, CBONCTBA MPSIMOYTOJILHOTO MapauIeNenueaa, Kyo.
Ceuenue Ky0a,
napajuieJIeune1a

KOM6I/IHI/IpOBaHHOG 3aHATHC

[Tupamuna u ee snementsl. Ceuenue nupamuibl. [[paBuibHas nupamua.
YceueHHas nupamuaa

KoMOunupoBanHoe 3aHsTHE

[Inomanp OOKOBOI M MOJIHOM ITOBCPXHOCTU IIPU3MBI, ITMPAMHIbI

KombunupoBanHoe 3anstue

2,3




CHUMMeTpHUs OTHOCUTENIBHO TOUKH, HPSIMOW, IiockocTu. CuMMETpHUsiB  KyoOe,
napajuleIeluIeie, Ipu3Me, mupaMuie

KombOuaMpoBaHHOE 3aHATHE

Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooepicanue
RPUKTIAOHO20 MOOYJI51)

CummeTpus B IPUPOJE, APXUTEKTYpPE, TEXHUKE, B OBITY

HpaKTH‘leCKOE 3AHATHC

ITonsTue IMpaBUJIbHOI'O MHOI'OTPpaHHHKA. CBoiicTBa ITIpaBUJIbHBIX
MHOI'OTPaHHHKOB

IIpakTH4yeckKoe 3aHATHE

Tema 8.2
Tena u nmoBepxHocTH
BpallEHUS

Copep:xxanue yueOHOr0o MaTepuaJia

Hunungp u ero snemenTsl. CedeHue nuauHapa (napauieIbHOe OCHOBAHUIO U
OCH).
Pa3BepTka nununapa

KOM6I/IHI/IpOBaHHOG 3aHATHC

[IpodheccnonaabHO-OPUEHTUPOBAHHOE COIEPIKaHMUE (CONIEpIKaHIE
MPHUKJIAHOTO MOJTYJIS)

Konyc u ero snementsl. CeueHne koHyca (mapasiebHOe OCHOBAHHUIO U
MIPOXOA1IEe
4yepe3 BEpIIMHY), KOHUUeckHe ceueHus. Pa3BepTka KoHyca

KomOnHMpOBaHHOE 3aHSATHE

Yceuennnit kKoHyc. Ero oOpa3zyromias u BeicoTa. CeueHHne YCeUeHHOTo KOHyca

KomOuHnpoBaHHOE 3aHATHE

[ap u cepa. Bzaumuoe pacnonoxxkenue chepsl u mwiockoctu. CeueHue mapa,
cdepsl

KomOuHMpOBaHHOE 3aHSATHE

Tema 8.3
O0BeMBI u
MOBEPXHOCTEH Tel

ILUIOIA AU

Copep:xxanune yueOHOTr0o MaTepuaJia

[Tonsarue 06 o6veme Tena. O0BeM KyOa U MPSIMOYTOJIBHOTO Mapasijieienune/a.
O6beM npu3MbI U

nunuHapa. OTHoIEeHHe 00BEMOB MOAOOHBIX Tell. ['eoMeTpuUecKuii CMBICI
onpeaeauTeNs 3-TO MopsiJiKa

KOM6I/IHI/IpOBaHHO€ 3aHATHC

O06nembl nupamusl U Konyca. O0bem mapa. [lnoniaan noBepxHocTen Ten

2,3
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KomOuHnpoBaHHOE 3aHATHE

Tewma 8.4 Conepxanne y4eOHOro MaTepHuaJia
KomOunanun KombOunaimum reoMeTpuueckux el
MHOTOTPaHHUKOB U T€J IIpakTHYecKoe 3aHATHE 4
BpallEeHUs Hcnonb3oBanue KOMOMHAIIMI MHOTOTPAHHUKOB U TEJ BPAIIEHUS! B IPAKTUKO-
OpUEHTUPOBAHHBIX 3a/1auax
IIpakTHYecKoe 3aHsITHE 4
OO0BeMBI M TIIONIAIN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPAIICHUS
KontponbHas pabora 2
Pa3znen 9. IlepBooOpa3nasi pyHKIMH, ee IPUMEHEHHE 14
Tema 9.1 Copep:xaHue yueOHOr0o MaTepHaJia
[TepBoOoOpa3Has u MHTETpal 3ajmaya O BOCCTAaHOBJIEHMU 3aKOHA JBUXKEHUSA 110 HU3BECTHOM CKOPOCTH.
[lonarue wunHTerpupoBanus. (O3HAKOMJIEHHE C TIOHSATHEM MHTETpajia W 2,3
nepBooOpasHoit ans  GyHknuu  y=f(x). Pemenue 3amau Ha CBS3b
MepBOOOPA3HOI U €€ MPOU3BOIHOM, BEIUMCIICHHE TIEPBOOOPA3HOMN ISl JAHHOM
¢byakiuu. Tabmuma dopmyn Ui HaXOXACHUS MEPBOOOpa3HBIX. M3yueHue 2
TIpaBUJIa BBIYUCIIEHUS IEPBOOOPA3HOM
KomOnHMpOBaHHOE 3aHSATHE
3agaud, NOPUBOIAIIME K TOHATHIO ONPENEICHHOTO MHTEerpajia — O
BBIYMCJICHUU TUJIONIA/IM KPUBOJMHEWHOU Tpameuuu, O MePeMeIIeHUN TOYKH.
[Tonsarue onpenenéHHoro nHTerpana. ['eomeTpudeckuii U GU3NUECKUN CMBICT
onpeaeneHHoro uaTerpana. ®opmyna Herotona— Jleitbauia 2
KoMOuHupoBaHHOE 3aHsATHE
[ToHsTHE HEOMpPEIEICHHOTO HHTETpaia
KomOuHMpOBaHHOE 3aHSATHE 2
['eomeTpuyUecKuil CMBICH ONPEAECICHHOrO UHTErpaja
KoMmOmHMpOBaHHOE 3aHSATHE 2
Tema 9.2 Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooeprycanue
OnpeneneHHbll UHTETpal B [HPUKAAOHO20 MOOYIIA)
JKU3HU I'eomerpuueckuii cmpica onpenesieHHOro uurerpana. opmyna Herotona - 4

JleiOHuIIA.
Pemenue 3ana4 Ha mpruMeHEHNE UHTETPAJIA JJIs1 BBIYUCICHUS (PU3UIECKUX

BEJIMYUH U IUIOMAaACH
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HpaKTl/l‘leCKOB 3aHATHC

Copep:xanue yueOHOr0o MaTepuaJia

[TepBooOpa3znas gpynkiuu. [IpaBuna HaxoxaeHus neppooOpa3Hbix. Ee
MIPUMEHEHHUE

KouTtponbsHas pabota

Pa3znen 10. Iloka3zatejbHas pyHKIUA

18

Tema 10.1
[TokazarenpHast QyHKIIUS, €€
CBOMCTBA

Conepxanne y4eOHOro MaTepHuaJia

CreneHp ¢ IPOU3BOJIBHBIM JACUCTBUTENBHBIM NOKa3zaTenem. OnpenesieHue
MOKa3aTeNbHOM  (yHKIMM, e€e CcBoWcTBa M TpapuK. 3HAKOMCTBO C
MpPUMEHEHUEM  TOKa3zaTeNnbHOH  (yHkimm. Pemenne  mokazaTenbHBIX
ypaBHEHHH ()yHKIIMOHAIHHO-

rpauYECKUM METOJIOM

KomOnHMpOBaHHOE 3aHSATHE

Tema 10.2
Pemenue moxkasarenbHBIX
ypaBHEHUW U HEPABEHCTB

Copnep:xxanue yueOHOro MaTepuaJia

Pemenne nokasarenbHbIX ypaBHEHUN METOIOM YPABHUBAHUS ITOKA3aTENEH,
METOI0M

BBE/ICHUSI HOBOM MEPEMEHHOM, (YHKIIMOHATBHO-TPAPUUYECKIM METOIOM.
Pemenue noka3arenbHbIX HEPABEHCTB

HpaKanecxoe 3aHATHC

Pemenue cucreM nokas3aTeabHbIX YPABHEHUM

KOM6I/IHI/IpOBaHHOG 3aHATHC

2,3

Pemrenne nokasarenbHbIX ypaBHEHUN METOIOM YPAaBHUBAHUS ITOKA3aTEIEH U
METO0M
BBEJICHUSI HOBOW ITIEPEMEHHON. PelieHne noka3areapbHbIX HEPABEHCTB

KontponbHas pabota

Pa3znen 11.  Jlorapudmbl. Jlorapudpmuyeckas GpyHKIUs

30

Tema 11.1
Jlorapudm u ero cBoiicTBa

Copep:xxanue yueOHOro MaTepuaJia

Jlorapudwm uuncna. JlecsTHUHBINA U HATYPAIbHBIN JIOTApU(MBI, YHUCTIO €

KoMOunupoBaHHoe 3aHsiTHE

CsoiictBa norapudmon. Onepanus JorapuMUPOBAHHUSL.

KOM6I/IHI/IpOBaHHOC 3aHATHC

2,3

Jlorapudmuueckas QyHKIUS U €€ CBOMCTBA

KomOuHMpOBaHHOE 3aHSATHE

2,3
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Tema 11.2 Permenue
Jorapu(MUIECKUX

Coaep:kanue y4eO0HOro MaTepuaJia

[Tonsitue norapupmuueckoro ypaBHeHusi. Omepaiusi TOTEHIUPOBaHUs. Tpu

YpaBHCHHI U HEPABEHCTB OCHOBHBIX MeTOo/1a pelIeHUS JorapuPpMUIECKUX YpaBHCHHIA: 8
GyHKIIMOHAIBHO-TpAQUYECKUN, METOJl TMOTCHIIMPOBAHUS, METOJl BBEICHUS
HOBOI nepeMeHHo. JlorapudmMuyeckue HepaBeHCTBaA.
KoMmOMHMpOBaHHOE 3aHSATHE
AJTOpUTM pellieHus] CUCTEMBbI yYpaBHEHHM. PaBHOCMIIBHOCTh
JorapuMUUYECKUX YPaBHEHUHN 1 HEPABCHCTB
KoMOuHupoBaHHOE 3aHsATHE 2
Ilpogheccuonanvno-opuenmupoeannoe cooeprycanue (cooepircanue
HPUKTIAOHO20 MOOYJI51)
[Ipumenenue norapudma. Jlorapupmudeckas crnupanb B mpupoze. Ee 4
MaTeMaTUYeCKUe CBOMCTBRA
[TpakTrueckoe 3aHsTHE
Conepxanne y4eOHOro MaTepHuaJia
Jlorapudpmuueckas Gynkius. Pemienue npoctelmmx torapupMuyuecKux
ypaBHEHUH 2
KonTtponrsHas pabota

Pa3znen 12.MHo:xecTBa. JIeMeHThl TeopuHu rpagos 10 2,3

Tema 12.1 ConeprxkaHue y4eOHOro MaTepHuaJia

MHuoxecTBa [Tonsitne muokecTBa. [ToaMHOKecTBO. Orieparyiv ¢ MHOKECTBAaMHU

Omnepai ¢ MHOXECTBaMU KoMOuHupoBaHHoOE 3aHsATHE 2
[IpodeccronanbHO-OpUEHTUPOBAHHOE COICPKAHUE (COJIEpIKaHUE
MIPUKJIATHOTO MOAYJIs1)
Omnepatyu ¢ MHOXeCTBaMu. Pellienne npukiaaHbIX 3a1a4
[IpakTHueckoe 3aHsaTHe 2
[Tonsitue rpada. Cesi3ubIii rpad, 1epeBo, UK rpad Ha IOCKOCTH
I[TpakTryeckas pabora 4
Omneparnyu ¢ MHOKecTBaMu. ONICaHUE PEATBHBIX CUTYAIHH C TIOMOIIBIO
MHOKECTB. 2
[Tpumenenue rpad)oB K pEIICHUIO 33124
KontponbsHas pabota

Paznen 13. DaeMeHTHI KOMOMHATOPUKH, CTATUCTHKH U TEOPUHU BEPOSITHOCTEN 26 2,3
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Tema 13.1 OcHoBHBIE
HOHATHUSA
KOMOWHATOPUKHU

Coaep:kanue y4eO0HOro MaTepuaJia

ITepecTaHOBKH, pa3MeIICHHS, COUCTAHMUSI.

KoMOuHupoBaHHOE 3aHATHE.

CoBMecCTHBIE U HECOBMECTHBIE COOBITHS. TeopemMbl O BEpOSITHOCTH CYMMBI
COOBITUH. YCIIOBHAasi BEPOSATHOCTb. 3aBHCHMbIE M HE3aBUCHUMbIE COOBITHS.
TeopeMbl 0 BEpOSITHOCTH MPOU3BEACHUS COOBITHIA.

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 13.2
DJIEMEHTBI TEOPUHU
BEPOSITHOCTEM

[IpodheccnonaabHO-OPUEHTUPOBAHHOE COMIEPKaHME (COepKAHHE
MIPUKIIAJTHOTO MOJTYJISI)

OTHOCHTENbHAs YacTOTa COOBITHSI, CBOMCTBO €€ YCTOMYMBOCTH.
Cratuctuueckoe onpezencHue BeposaTHOCTU. O1eHKa BEPOITHOCTH COOBITHS

HpaKTI/IquKOG 3aHATUC

Copep:xaHue yueOHOTr0 MaTepuaJia

Buap! cnyualinbix BeauunH. OnpeesieHne TMCKPETHON ClydyailHOU
BEJIMYMHBI. 3AKOH pACHPEIEICHUs TUCKPETHON CIIy4allHOW BeIMYMHBL. Ee
YHUCJIOBBIE XapaKTEPUCTUKHU

KomOunnpoBaHHOE 3aHATHE

Tema 13.3
DneMeHThl MaTEMaTUYECKON
CTAaTUCTUKU

Conep:xanue yueOHOTr0 MaTepuaJia

Bapuauuonnsiii psia. [lonuron yactor u ructorpamma. CTaTUCTHUECKUE
XapaKTEPUCTUKH Psijia HAOII0AaEMbIX JaHHBIX

KOM6I/IHI/IpOBaHHOG 3aHATHC

2,3

[IpodheccnonaabHO-OPUEHTUPOBAHHOE COICPIKaHUE (CONIEpIKAHHE
MIPUKIIAJTHOTO MOJTYJISI)

[lepBruuHnas oOpaboTKa cTaTUCTHUECKUX AaHHBIX. [ paduueckoe ux
MIpEICTaBIICHUE.
HaxoxaeHne cpeiHUX XapaKTepUCTHK, HAOJII0/IaeMbIX JaHHBIX

HpaKTI/I‘-ICCKOG 3aHATHC

OnemeHThl KOMOUHATOpUKHU. COOBITHE, BEPOSITHOCTH COOBITHS. CII0XKEHUE U
YMHOKEHHUE BEPOSITHOCTEN

KonTtponrsHas pabota

Pa3znesn 14. YpaBHeHUsI M1 HEPABEHCTBA

28

Tema 14.1
PaBHOCWIBHOCTE

Copep:xaHue yueOHOr0 MaTepuaJia

PaBHOCHIIBHOCTh ypaBHeHHMH W HepaBeHCTB. Ompegenenus. OcHOBHbIE
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YpaBHEHU U HEPABEHCTB.
Metonbl X permieHust

TEOPEMBI PAaBHOCWIBHBIX MEPEX0JIaX B YpaBHEHUAX W HepaBeHCTBax. OOIiue
METO/IbI pelIeHHs] YpaBHEHUI: Mepexo/ OT paBeHCTBA (YHKIIMI K PAaBEHCTBY
apryMEHTOB JIJI1 MOHOTOHHBIX ()YHKITUH, METOJT Pa3JIOKCHHSI HA MHOKHUTEIIH,
METO/1 BBEICHHSI HOBOW NIEPEMEHHOM, ) YHKIIMOHATBHO-TPAPUIECKII METOT

KombOunnpoBanHoe 3aHsATHE

OO0mue Meroapl pelIeHHs HEPABEHCTB: MEPEXO0J OT CPAaBHEHMS 3HAYEHUU
(GyHKIMI K CpaBHEHHUIO 3HAYEHUN apryMEHTOB JJii MOHOTOHHBIX ()YHKIIHH,
METOJl WMHTEPBAJIOB, (PYHKIMOHANbHO-Tpaduueckuii meton. [ 'paduuecknii
METOJI pelICHUs] YpaBHEHHUI M HEPABEHCTB

KoMmOmHMpOBaHHOE 3aHSATHE

Omnpenenenue moayns. Packpeitue mMoayins no ompenenenuto. [Ipocreiimme
ypaBHEHUS MW HEpaBeHCTBA ¢ MojayieMm. [IpuMeHeHue paBHOCUIIBHBIX
MIEPEX0/I0B B ONPEJCICHHBIX TUIIAX YPABHEHUN U HEPABEHCTB C MOAYIIEM

KomOunMpoBaHHOE 3aHATHE

3HAaKOMCTBO ¢ napametpoM. [IpocTeiiline ypaBHEHUS 1 HEPABEHCTBA C
apamMmeTpom

KomOMHMpOBaHHOE 3aHSATHE

2,3

Tema 14.2 CocraBinenue u
penienre nmpogecCuoHaIbHBIX
3a7a4 C MOMOIIbIO YpPaBHEHUI

[TpodheccrnoHaaIbHO-OPUCHTUPOBAHHOE COMIEPKaHKE (COCPKAHHE
MIPUKJIATHOTO MOAYJIsI)

Pemienue TeKCTOBBIX 3374 MPOQECCHOHATBLHOTO COACPKAHUS

[TpakTHuecKkue 3aHsTUs

OO01ue MeToIbl pelIeHUs] YpaBHEHUN. Y paBHEHHSI U HEPABEHCTBA C MOJYJIEM
U C IapameTpamu

HpaKTH‘leCKOE 3AHATHC

2,3

IIpomexxkyTounas
arrectauus (JK3aMeH)

Bcero:

340
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3. YCJOBMUS PEAJIM3ALIMA YYEBHOM IUCHUTIJIAHBI
3.1. TpeOoBaHusi K MUHUMAJIBHOMY MAaTePHATbHO-TEXHHYECKOMY 00ecredeHHI0

Peanuzanust mporpamMmbl  y4eOHOM — JUCHMIUIMHBI  TpeOyeT Hamuuus y4eOHOTro

KaOMHETA0OIIECTBEHHBIX JUCITAILINH.
O6opynoBaHue y4eOHOTO KaOUHETA:
Kabuner wmarematukun u cratuctuku KaOuHer oOopymoBaH y4eOHOW MeOenpo IS
oOyuaromuxcsi (Ha 30 mocagouHBIX MECT) W TpemnojaBarelniss. Pabouee MecTo mperogaBaTelis
000py/IOBaHO KOMIIBIOTEPOM C BBIXOJIOM B HHTEPHET, ME/IMa TPOSKTOPOM, TPHHTEPOM.
HmeroTcsi KOMITJIEKTHI Y4€0HOM, METOIMYECKOW M CHpPAaBOYHOM JMTEpAaTyphl, IIaKaThl H
HarJsIAHBIE TMOCOOMsl MO TemaMm mporpamMmbl. [IpemonaBarenem pa3paboTaH JUIAKTUYECKUM
pa3IaTOYHBIN MaTEepHUal.
Kabuner ocHaimieH HarsiTHO-MHGOPMAIIMOHHBIMEA CTCHJIAMU T10 aireOpe W HadajgaMm aHaiu3a U
reomeTpun. iMeeTcst cTeH ¢ peKOMEHIAUSIMH IO TMOATOTOBKE K AK3aMEHaM, a TaKKe CTEH]IbI
110 BHEKJIACCHOW paboTe npu KaOuHeTe.
3.2 Nudopmaunonnoe odecrieyenne 00yueHust

OcHogHble ucmouHuKu:
1 bamvakoB M.M. Marematuka: yueonuk / M.1. bammakos. — 2-e uzn., crep. — M.: KHOPYC,
2020.— 394 c. - (Cpennee mpodeccroHaabHOEe 00pa3oBaHHUe).
2 bammakoB M.U1. MaTtemartuka. 3aiaqyHuk: yue0.mocodue ist CTYI. yIpeKIAeHUH
cpea.npod.obpazoBanus / M.UM. bammakoB. — 5-e u3a., crep. — M.: U3znarenbckuii 1EHTP
«Axkagemusi», 2020. — 416 c. - Pexum pgocrtyma: http:/www.alleng.ru/d/math-stud/math-
st903.htm
/JlononnumensHuvie UCHMOYHUKU:
3 EI'D 2017. Matematuka. ba3oBsiit ypoBeHb 10 BapuaHTOB TUIIOBBIX TECTOBBIX 3aanuil/ A.B.
Antponos, A.B. 3a6enmun, E.A. Ceenko, H.A. ConpynoBa, C.B. Cranuenko, M.A. XoBaHckas,
1.9. HIxons, N.B.AAmenko4 mox pen.U.B. Amenko. — M.: U3narenscTBo «OK3amen», 2017. — 56
c. (Cepust «EI'D. O®LI. Tunosie TecTOBBIC 3aAaHus») - Pexxum noctyna:
http://www.alleng.ru/d/math/math1908.htm
4 Jlanmo JLLJI. EI'D 2017. Marematuka. DK3aMeHallMOHHbIE TeCThl. ba30BbIii ypPOBEHbD.
[IpakTuKy™M 1O BBITIOJIHEHHIO TUIIOBBIX TeCTOBBIX 3ananuit EI'D/ JI. /1. Jlanmo, M.A. TTonoB. — M.:
N3natensctBO «OK3aMeny, 2017. — 79 c. (Cepus «EI'D. ODL. «IIpaktukym») - Pexxum nocryna:
http://www.alleng.ru/d/math/math1916.htm
5 EI'D 2017. Maremaruka. IIpodunsubiii ypoBenb. TumoBbie TecToBbie 3amanusi/ I.B.
Amenko,M.A. Bomukesuu, 1.P. Beiconkuii, P.K. I'opaun, I1.B. Cemenos, O.B. Kocyxun, /. A.
®c¢nopoBeix, A.M. Cy3panbues,A.P. PszanoBckuii, M.H. Ceprees, B.A.Cmupnon, A.B.
Xauvarypsan, C.A. Ilecrakos, [.O. [Inons; mox pen. U.B.Amenko. — M.: H3parenscTBO
«Ix3amen», 2017. — 55 c¢. (Cepus «EI'D. OO®ILl. TumnoBble TECTOBbIE 3aJaHUMD)

46



4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUSA
YYEBHOU JUCIATLTAHBI

KoHTpoJb 1 oneHKka pe3yIbTaTOB OCBOCHHMS YU€OHON TUCIUIUIMHBI OCYIIECTBIISIETCS IPENoJaBaTeeM B MPoliecce MPOBEACHUS MPAKTHUYECKUX
3aHATUH, TECTUPOBAHMS, KOHTPOJIbHOM paboThl, a TAKKE BBHIOJHEHHS 00YJaIOUIMMHUCS MHIMBUIYAIbHBIX 3aJaHUH, TPOEKTOB, UCCIIEIOBAHUM.

Pe3yabTaThl 00yueHust
(ocBOEHHBIE YMEHNsl, yCBOCHHbIE 3HAHMS)

®opMbI 1 METOIbI KOHTPOJIS U
OlleHKH pPe3yJIbTATOB
00y4eHus

JINYHOCTHBLIE PE3VJIBTATHI

B pesynbpTaTe mM3ydeHuss MaTeMaTHKU HA YPOBHE cCpelHero olmiero oOpa3oBaHus y 00ydaromierocs
OyayT chOpMHUPOBAHBI CIEAYIONTUE JIMYHOCTHBIE PE3yIbTAThI:

1) rpaxmgaHckoro BOCHUTaHUS: CHOPMHPOBAHHOCTH TPAXKAAHCKOW TMO3UIIMHU OOYYAroMIerocsi Kak
AKTUBHOTO U OTBETCTBEHHOTO YJIEHAa POCCHUHCKOTO OOIIEeCTBa, MPEACTaBICHHE O MAaTEMaTUYECKHUX OCHOBAaX
(G YHKITMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, SBJICHHM, IPOLIETYP TPAKITAHCKOTO 0011IecTBa (BEIOOPHI, OTIPOCHI U
Jpyroe), yMEeHHe B3aUMOJCHCTBOBATh C COIMAILHBIMU WHCTUTYTAMU B COOTBETCTBUU C UX (YHKIUSIMU U
Ha3HAYCHUEM;

2) maTpUOTHYECKOTO BOCHMUTAHUA: C(HOPMHUPOBAHHOCTH POCCHUHCKON TPaKAAHCKOH HACHTUYHOCTH,
YBAKEHUS K NPOLLIOMY U HACTOALIEMY POCCUHMCKOM MaT€MaTUKH, HEHHOCTHOE OTHOLICHUE K JOCTHUKECHUSIM
POCCHUIMCKAX MaTEMATUKOB M POCCUMCKOM MAaTeMaTUYECKOM IIKOJIbI, MCIIOJb30BAHUE OTHUX JOCTHKECHUW B
JIPYTHUX HAYKaX, TEXHOJOTHUAX, chepax SIKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOTO BOCIUTAHUS: OCO3HAHUE AYXOBHBIX ILIEHHOCTEM POCCHUUCKOrO Hapoja,
c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, O3TUYECKOTO TIOBEJICHHUS, CBS3aHHOTO C MPAaKTUYCCKUM
MIPUMEHEHUEM JOCTHKCHUN HAYKU U JIESITEIBbHOCTBIO YYEHOrO, OCO3HAHUE JIMYHOIO BKJIaJa B MOCTPOCHUE
YCTOMYHUBOTO OYIYILETO;

4) 5CTeTUYECKOr0 BOCIIUTAHUS: ICTETUYECKOE OTHOILICHHE K MUPY, BKJIIOUYAsl 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, PEIICHWH, PACCYKIEHUH, BOCIPUUMYHBOCTH K MAaTEMaTUYECKUM
aCIIEKTaM PA3JIMYHbIX BHJIOB UCKYCCTBA;

5) ¢uszmveckoro BOCIHUTAHMS: CPOPMUPOBAHHOCTH YMEHHS NPHUMEHITh MaTEMaTHYECKHE 3HAHUS B

HaGmronenue 3a nesaTeabHOCTbIO
00y4aeMoro co CTOPOHBI
Ipero/iaBaTes
B3anMoKOHTPOIB 00yJaronuxcs
Brinonnenne nHIUBUyaTbHBIX
3aJjaHUN

YcTHbIe cO00IIeHNS
[TpoBepounbie pabOTHI
TectupoBanue

OpoHTANIBHBIE U
WHAMBHIyaJbHBIE OMPOCHI IO
TeMam

Texymui KOHTPOJIb Ha
MPAKTHYECKUX 3aHATUAX
KonTponbHbie paboThl

OK3aMeH




WHTEpecax 3J0pOBOr0 MU 0e30MacHOro oOpas3a KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO
(3mopoBoe muTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATUM U OTAbIXA, peryispHas (Gu3nyeckass aKTUBHOCTD),
¢dbu3uYecKoe COBEPIICHCTBOBAHKE MPU 3aHSATUAX CIOPTUBHO-03I0POBUTEIBLHOM JESTEILHOCTHIO;

6) TPYIOBOTO BOCIIUTAHHS: TOTOBHOCTb K TPYHdy, OCO3HAHHE IIEHHOCTH TPYAOIIOOUS, MHTEpEC K
pazuuHbIM cepam mpodecCuoHaATBHON AESITENHHOCTH, CBA3aHHBIM C MAaTEMAaTHKON U €€ MPHIOKECHUSIMHU,
yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oyayiiel npodeccur U peann30oBbIBATH COOCTBEHHBIE KM3HEHHBIC
MJIaHBI, TOTOBHOCTh U CIIOCOOHOCTH K MaTEMaTUYECKOMY OOpPa30BaHHUIO U CaMOOOPa30BAHHIO Ha MPOTIKEHUU
BCEM JKM3HU, TOTOBHOCTh K AaKTMBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKUX 3aJad MaTeMaTHYECKOM
HaIpPaBJICHHOCTH;

7) 9KOJOTUYECKOT0 BOCIUTAHUA: CHOPMUPOBAHHOCTh IKOJIOTMUYECKON KYJIbTYpPbl, IOHUMAHUE BIHUSTHUS
COITMATIbHOOKOHOMHUYECKUX TMPOIECCOB HAa COCTOSHHE MPUPOJHONM W COLMAIBHOM CpeIbl, OCO3HAHUE
MI00aTBFHOTO XapaKkTepa AKOJIOTUUECKUX MPOoOJIeM, OPUCHTAITUS Ha MPUMEHEHHUE MaTeMaTHUYeCKUX 3HAHUH IS
penieHust 3a7ad B OOJACTH OKpYXKarouledl cpenbl, MJIaHUPOBAHUE IMOCTYINKOB M OLEHKH HX BO3MOMXHBIX
MOCJICACTBUH JIJIL OKPYKAIOLIEU CPELBI;

8) WLEHHOCTHM HAay4yHOrO TMO3HAaHUA: CPOPMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HayKd W OOUIECTBEHHOW NMPAKTUKH, MOHMMaHHE MAaTeMaTUYECKON HayKu
Kak c(epbl 4elIoBEeUECKON N1eATeTbHOCTH, ATANOB €€ pa3BUTUS M 3HAUUMOCTHU ISl PA3BUTHUS LIUBWIM3AIINH,
OBJIQJICHUE SI3IKOM MAaT€MaTUKH U MAaT€MATHYECKOW KyJIbTYpPOW KaK CPEeACTBOM MO3HAHUSI MHPA, TOTOBHOCTh
OCYLIECTBIIATh IMPOEKTHYDO M  HCCIEJOBATEIbCKYIO JEATEIbHOCTh MWHAUBUIYAIBHO M B  TpYIIE.
METAIIPEIMETHBIE PE3VJIBTATBI

B pesynbrare ocBOEHHS MPOrpaMMbl 10 MaTeMaTHKE HA YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Y
oOyuaromierocst OynyT cQOpMUPOBaHBI METANpPEIMETHBIE PE3YNIbTATHI, XapaKTEPU3YIOIIHUECS OBJIAJACHUEM
YHUBEPCAJIbHBIMU I103HABATEJIbHBIMU JEHCTBUSIMHU, YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JEHUCTBUSIMU U
YHUBEPCAJIBHBIMU PETYIATUBHBIMU JIeWcTBUsIMU. [lo3HaBaTeNbHBIE YHUBEpCAJIbHBbIE YueOHBbIE ACHCTBUS
ba3oBble joruueckue AEMCTBUA: BBISBIATh U XapaKT€pU30BaTh CYIIECTBEHHBIEC MPU3HAKA MAaTEeMaTHYECKUX
00BEKTOB, TOHATHH, OTHOIICHUN MEXKy OHITHIMU, GOPMYIUPOBATH ONpPEACIICHUs MOHSATUH, YCTaHABIINBATh
CYIIECTBEHHBIN MPHU3HAK KJIacCHU(PUKALUU, OCHOBAHUS JUIsi 000OIIECHUS U CPABHEHUS, KPUTEPUU TTPOBOUMOTO
aHaNM3a; BOCIPUHUMATh, (OPMYIUPOBATH U  TNPEOOpPA3OBBIBATH  CYXKIEHUS: yTBEpAUTEIbHbIE U




OTpHIIaTEeIbHBIC, CANHIUYHBIC, YaCTHBIC M OOIIUE, YCIOBHBIC; BBISIBIATH MAaTEMATHYECKHE 3aKOHOMEPHOCTH,
B3aMMOCBSI3H U IPOTUBOPEYNS B (PaKTax, JaHHBIX, HAOIIOICHUSIX U YTBEPXKICHUSX, TIPEUIaraTb KpUTEPUHN IS
BBISIBJICHUST 3aKOHOMEPHOCTEH W TPOTHBOPEUMiA; N1el1aTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH,
JeNYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUSHHUI TI0 aHAJIOTHH; IPOBOJIUTH CAMOCTOSITEIIHHO
JI0Ka3aTebCTBA MAaTEMaTHYECKUX YTBEPXKACHHI (MPSAMBIE W OT MPOTUBHOTO), BHICTPAWBATH APTYMEHTAIIHIO,
NPUBOJNTH TPHUMEPHl M KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE CYKACHUS W BBIBOIBI; BBIOMPATH
crnoco0 pelleHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJBKO BApUAHTOB pEIICHHS, BBIOUpaTh HamOojee
MOIXOAAIIUN C Y4ETOM CaMOCTOSITENIEHO BBIJICIICHHBIX KpUTEpHEB). ba3oBbie mccinenoBaTenbCKiue ACHCTBUS:
UCTIOJIh30BaTh BOIMPOCH KaK WCCIEAOBATEIbCKANA HWHCTPYMEHT TO3HaHUSA, (OPMYIUpOBaTh BOIPOCHI,
¢uKcupyronme mnpoTuBopeune, MpolneMy, yCTaHaBIMBAaTh HWCKOMOE M JaHHOE, (OpMUPOBATh THUIOTE3Y,
apryMEHTHPOBATh CBOIO TO3HIIMIO, MHEHHE; MPOBOJUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT,
MICCTIeIOBAHNUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 0OBEKTa, SIBICHHSI, IPOIIECCa, BHIIBICHUIO
3aBHCUMOCTEH MeXly 00BEKTaMH, SBJICHUSAMH, MPOLIECCAMHU; CAMOCTOSTENHFHO (POPMYIHPOBATh 0000IICHHS U
BBIBOABI 10 pe3ylbTaTaM MPOBEAEHHOTO HAOMIOJACHUS, MWCCIEIOBaHMs, OIEHUBATh JOCTOBEPHOCTH
HOJTYYEHHBIX PE3yJbTaTOB, BHIBOJOB M OOOOLICHWI; MPOTHO3MPOBATH BO3MOXKHOE pPa3BUTHE Ipoliecca, a
TaK)Ke BBIIBUTATh MPEATNOJIOKEHHS O €ro pa3BUTHH B HOBBIX ycioBUsAX. PaboTa ¢ mHpopmanueil: BHISBIATH
neunuTel nHGOpMAIHK, TaHHBIX, HEOOXOAUMBIX JUIS OTBETA HA BOMPOC M VIS PEIICHUS 3a/J1a4M; BHIOMpATH
UH(QOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIW3UPOBATh, CUCTEMAaTH3UPOBATh U MHTEPIPETUPOBATH
UH(QOPMAIIUIO PAa3JINYHBIX BUAOB U (GOPM MPEACTABICHUS; CTPYKTYPUPOBaTh HH(OPMAIIHIO, IPEICTABIATH €€
B pasnuuHBIX (opmax, WIUTIOCTPUPOBATh TrpadUvecKd; OIEHWBATh HAAEKHOCTh HH(POPMALUU IO
CaMOCTOSITETILHO copMyITHpPOBaHHBIM KPHUTEPHUSIM, c(OpMYITHUPOBAHHBIM CaMOCTOSITEIIHHO.
KoMMyHUKaTHBHBIE yHHBEpCalbHbIE y4eOHBbIC ACHCTBHS: BOCHPUHMMATh M (POPMYIHPOBATH CYXICHHUS B
COOTBETCTBHH C YCIIOBHSIMHA M IIETISIMH OOIICHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX U MUCbMEHHBIX TEKCTaX, AaBaTh IMOSICHEHUSI 10 XOY PEeIICHHS 3aJa4i, KOMMEHTUPOBATH IOJTY4YSHHBIH
pe3ynbTaT; B X0/1¢ 00CYXKACHUS 337]aBaTh BOIPOCHI 110 CYIIECTBY 00CYKAaeMOil TeMbl, TPOOIEMBbI, peraeMoii
3aJauu, BBICKA3bIBATh UJI€U, HAIIEJICHHbIE HA MOUCK PELIEHUs, COMOCTAaBISTh CBOM CYXKACHUS C CYXKIECHUSIMU
JPYruX Y4YacTHUKOB JHajiora, OOHapyXHBaTh pa3jMyde M CXOJACTBO IO3ULUH, B KOPPEKTHOH Qopme
dopMyaMpoBaTh pa3HOINIACHSA, CBOM BO3PAXKEHMS; NPEIACTABIATh Ppe3yJIbTaThl PELICHHUsS 3aJauu,




AKCIIEPUMEHTA, UCCIIEJOBAHUS, MTPOEKTA, CAMOCTOSITEIbHO BHIOMPATh (popMaT BBICTYIUIEHHS ¢ Y4ETOM 3ajad
Npe3eHTAaMd U OCOOEHHOCTEW ayauTopuu. PerynsTuBHblE yHUBEpCalbHblE Yy4eOHbIE JI€HCTBUA
Camoopranuzanus: COCTaBJIATh IUIaH, aIrOPUTM pELIEHUs 3a7aud, BbIOMpaTh CIOCOO peuieHHsl ¢ y4€ToM
UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH U KOPPEKTUPOBATH BAPUAHTHI
pemieHuii ¢ yu€tom HoBOM uH(popmaruu. CaMOKOHTPOJIb, SMOLIMOHAIBHBIA WHTEJUICKT: BIAJETh HAaBBIKAMHU
MO3HABATEIbLHOU pedieKCMM KaK OCO3HAHUSl COBEPIIAEMbIX ACHCTBUI M MBICIUTENbHBIX MPOIECCOB, HX
pe3yNbTaToOB, BIAJETh CHOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJIS IIpollecca M pe3ynbTaTa pelieHHs
MaTeMaTUYEeCKOM 3aJauu; MpeABUACTh TPYAHOCTH, KOTOpPbIE MOT'YT BO3HHUKHYTh IpPH PELICHUU 3a/1ayH,
BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, JAHHBIX, HAaWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH; OLEHMBATH COOTBETCTBHE pE3yJbTaTa LIEIM U YCIOBHUSAM, OOBSCHSATH MPUYUHBI
JNOCTWKEHUST WM HEIOCTH)KEHUSI pPe3yIbTaTOB JEATENbHOCTH, HAaXOAUTh OLIMOKY, JaBaTh OLICHKY
npuoOpeTéHHOMY OnbITy. COBMECTHAs JeSTENbHOCTh: IOHUMATh U UCIIOJB30BaTh MPEUMYILECTBAa KOMaHAHON
U UHJIUBUIyaJbHOU PaOOTHI MpU pelIeHUH Y4eOHBIX 3a/ay, IPUHUMATh Ieb COBMECTHOW NESTENbHOCTH,
IUTAHUPOBATh OPTaHU3AILMI0 COBMECTHOM paboThl, paclpelenaTh BUAbI padoT, A0roBapuBaThCs, 00CYXKAaTh
MpoIecC U pe3ynbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKHUX JIIOJICH; y4acTBOBAaTh B TPYMNIOBBIX (popmax
pabotsl (0OCcyXkaeHUs, 0OOMEH MHEHU, «MO3TOBBIC IITYPMbI» W HHBIE), BBIMOJHITH CBOIO 4YacTh pabOTHI U
KOOPJMHUPOBATH CBOU JCHCTBUS C IPYTrMMH YJI€HAMU KOMaH/bl, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMIA
MNPOIYKT MO KPUTEPUIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBHUS.

[MPEAMETHBIE PE3VYJIBTATHI

[IpenmeTHbIe pe3yabTaThl OCBOEHHS MPOTpaMMbl MO MaTeMaTHKe Ha 0a30BOM YpOBHE Ha YPOBHE
cpenHero o0uero 0opa3oBaHusl MPEACTABIEHBI MO ToJjaM 00y4eHHs] B paMKax OT/AEIbHBIX y4EeOHBIX KYpCOB B
COOTBETCTBYIOLIUX pa3/ieax MporpaMMbl IO MaTeMaTHKe.

K konmy oOydenust oOydaromiuiicss MOJYyYUT CIEAYIOIIUME TMpeAMETHbIe pe3yabTaThl: Yucna u
BBIUKCIICHUS: OMNEPUPOBATh TMOHATUSMU: pAIMOHAIBHOE U JEHCTBUTENBHOE YHCIO, OOBIKHOBEHHAs U
NECATUYHAsE IpoOb, TMPOIEHTHI; BBHIMNOIHATH apuMETHUEeCKHe ONepalud C  pPalUOHAIBHBIMU U
NEHUCTBUTENBHBIMA YHUCJIAMH;, BBITIOJIHITH MPUOMKEHHBIE BBIYUCICHUS, MCIOB3YS NpPaBUIA OKPYIJICHHS,
JeN1aTh TNPUKUIKY W OLEHKY pEe3yJbTaTa BbIYMCICHUW; ONEPUPOBATh IOHATHUSAMU: CTEHNEHb C LEJIbIM
nokaszaTesieM, CTaHAapTHas (opMa 3amucu  JEHCTBUTENBHOTO 4MCIa, KOPEHb HaTypajJbHOW CTEIEHH,




MCIIOIb30BaTh MOAXOMSIIYI0 (POpMY 3amucy JEWCTBUTEIBHBIX YMCEN ISl PEIICHUs] MPAKTUYECKUX 3a]ad U
MpEeACTaBICHUS JaHHBIX; ONEPUPOBATh MOHATHSAMHU: CHUHYC, KOCMHYC M TaHI€HC IPOU3BOJBHOIO YrIia,
WCII0JIb30BaTh 3alUCh MPOU3BOJIBHOTO yIJia 4epe3 oOpaTHbIE TPUTOHOMETpUYeCKrue (YHKIMU. YpaBHEHUS U
HEPABEHCTBA: ONEPUPOBATh MOHATHSAMHU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO, LIEJIOE, PpAlMOHAIIBHOE,
UPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE ypaBHEHHUE; BBITIONHATH MPEoOpa3oOBaHUs
TPUTOHOMETPUUYECKUX BBIPAXKEHUN U PEIIaTh TPUTOHOMETPUUYECKUE YPABHEHUS; BBIMOJIHATH MPE0Opa30BaHUs
[EJIBIX, PAIIMOHATIBHBIX U UPPALMOHAILHBIX BBIPAKCHUHN M peIiaTh OCHOBHBIC THUIIBI IIEJIBIX, PAMOHATBHBIX U
UPPAILMOHAIIPHBIX YPAaBHEHUM W HEPABEHCTB; MNPUMEHSITH YpaBHEHUS W HEPABEHCTBA Ui PEIICHHS
MaTeMaTHYEeCKUX 3a/1au 1 3a7a4 U3 pa3InuHbIX 00JIacTe HAyKU U peabHOMN KU3HU; MOJICTUPOBATh PeaIbHBIC
CUTYyallUd Ha S3bIKe anreOpbl, COCTAaBJIATh BBIPAXKEHUS, YpaBHEHHUS, HEPaBEHCTBA IO YCJIOBHUIO 3a/layH,
UCCIEZOBaTh TOCTPOEHHBIE MOJENM C WCIOJAb30BaHMEM ammapaTta anreopbl. DyHKIMU U rpaduKu:
OTIEPUPOBATh TOHATHUSAMU: (PYHKIMS, CIOCOOBI 3alaHusi (YHKIHMH, OOJAcCTh OMNpEJEICHUS W MHOXECTBO
3HaueHUU (QYHKIUH, rpa@uK (yHKIMU, B3AUMHO OOpaTHbIE (PYHKIIMH; ONEPUPOBATH MOHITUSAMU: YETHOCTD U
HEYETHOCTh (YHKIMH, HYIH (DYHKIIMH, MPOMEXKYTKHA 3HAKOIOCTOSIHCTBA; MCIOJIB30BaTh rpa@uKku ¢yHKIUN
JUISL pelIeHHs] ypaBHEHUU; CTPOUTb M YUTaTh TpaduKU JUHEHHON (QYHKIMH, KBAaIPATUYHON (QYHKIIHUH,
CTENEHHOM (YHKIMH C LEIbIM [MOKa3aTelieM; UCI0NIb30BaTh rpaduku GYHKIUN Ul MCCIIEIOBAaHUS MTPOLIECCOB
U 3aBUCHMOCTEH MpH pElIeHUH 3aja4 M3 JAPYruX Yy4eOHBIX MPEIMETOB W peajbHOM KU3HU, BbIPAXKATb
dbopMynamMu 3aBUCMMOCTHM MEXJy BelnyuMHamu. Hauana wMaremMaTnyeckoro aHaiumsa: OIepUupoBaTh
MNOHATUSMU: TOCJIEI0BAaTEIbHOCTh, apupMeTHdyecKkass M TEeOMETpHuYecKas MpOrpeccuu; OINepUpOBaThH
MNOHATUSAMU: OECKOHEYHO YOBIBAIOIIAsl TE€OMETpUYecKas MporpeccHsi, CyMMa OECKOHEUHO YyObIBaroien
reOMETPUYECKON TMPOTrPEeCcCUu; 3aJaBaTh IIOCIEIOBATEIBHOCTH PA3JIMYHBIMU CIOCOOAMH; HCIOJIb30BATh
CBOMCTBa IMOCJIEIOBATEILHOCTEN M MPOTPECCUil AJisl pElleHUs pealbHBIX 3ajad MPUKIAIHOTO XapakTepa.
MHoecTBa U JIOTUKA: ONEPUPOBATH MOHITHSAMHU: MHOXKECTBO, OIEpalliy HaJ MHOXKECTBaMH; UCIIOJIb30BATh
TEOPETUKO-MHOKECTBCHHBIN anmapar JUIsl ONMCaHUsl PEalIbHBIX MPOIIECCOB U SBJICHUMN, IPU PEIICHUH 3aa4 U3
JIPYTUX Y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATUSIMHU: ONIPEICTICHIE, TEOpEMa, CIEJICTBUE, JOKA3aTEIbCTBO.

Uucna v BBIUUCICHUS: ONEPUPOBATH MOHATUSIMU: HAaTYpaJIbHOE, 1I€JI0€ YHUCIIO, UCIIOIb30BaTh MPU3HAKU
JETUMOCTH UEJbIX YUCEN, Pa3JIOKEHHE YMCa Ha MPOCTble MHOXUTENW U PELICHUs 3a]ad; OIEepUpOBATH
MOHITHEM: CTETICHb C PAIIMOHATBHBIM [TOKA3aTeNIeM; OTIEpUPOBATh MOHITHIMHU: JIOTApU(PM YHCIIa, AECITHUHBIC




¥ HaTypaJIbHBIE JIOTapU(MEI.

YpaBHEeHUST W HEPaBEHCTBA: NPHUMEHATH CBOMCTBA CTEICHU IS TPEOOpa3OBaHUS BBIPAKEHUH,
OTepUpOBaTh TOHATHUSMH: TIOKA3aTeIbHOEC YpPaBHEHWE W HEPABEHCTBO, pelIaTh OCHOBHBIC THIIBI
MOKA3aTeIbHBIX YPAaBHCHHA W HEPABEHCTB;, BBIMOJIHATh IPEoOpa3oBaHUsl BBIPAKEHUN, COJIEPIKALIUX
Jorapu@Mbl, OIMEPUPOBATH MOHATUSAMU: JIOTAPU(PMHUUYECKOE YpPaBHEHHUE M HEPABEHCTBO, PEIIaTh OCHOBHBIC
THUIIBI JIOTApU(MHUYCCKUX YPAaBHCHUW M HEPABEHCTB;, HAXOJWUTh PEHICHUS MPOCTEHIINX TPUTOHOMETPUUCCKUX
HEPABEHCTB; OTICPUPOBATh MOHATUSIMH: CHCTEMa JTUHEHHBIX YPaBHCHUH U €€ pelieHue, UCIOIb30BaTh CHCTEMY
JUHEHHBIX YpaBHCHHWH JUISI PEIICHUS NPAKTUYCCKUX 3a]a4;, HAXOJIUTh PEHICHUS IMPOCTCUIINX CHUCTEM H
COBOKYITHOCTEH paIllMOHAIIBHBIX YPAaBHCHHH W HEPABEHCTB; MOJICIIMPOBATH PEATbHBIC CHUTYallMM Ha S3BIKE
anreOpbl, COCTABIATh BBIPAKCHUS, YPABHEHUS, HEPABCHCTBA M CHUCTEMBI 10 YCIOBHIO 33/1a4M, MCCIEIOBATh
MIOCTPOEHHBIC MOJIENIN C MCIIOJIb30BAHNEM arrapara ainreophl.

OyHknMM W rpaduKd: ONEPUPOBATH IMOHATHUSAMU: IEPUOAWYECKAs (QYHKIHS, TPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOYKH dKCTpeMyMma (pyHKIMH, HanOOJIbIIIee U HAaMMEHbIIIee 3HaYCHHs (DYHKITMN Ha
MIPOMEXKYTKE, HCITOJIb30BATh WX JUISl KCCIICIOBAHMS (PYHKITUH, 3aJaHHON rpaduKOM; OTIepupoOBaTh OHATHSIMHU:
rpaduKky TOKa3aTeabHOM, JIOrapu(MUUECKOM ¢ TPUTOHOMETpUYECKUX (YHKIUH, H300pakaTh HMX Ha
KOOPJMHATHOW TUIOCKOCTH W WCIIONB30BaTh Ui PEHICHHWsS ypaBHEHWH W HEPAaBEHCTB, M300pakaTh Ha
KOOPJIMHATHOW TUIOCKOCTH TpadUKH JIMHCHHBIX YPaBHCHWW M WCIIOJNB30BAaTh MX JUIA PEIICHUS CHUCTEMBI
JMHEWHBIX ypaBHCHMI; UCTIOIb30BaTh rpaduku GyHKIUI sl HCCIeIOBaHMsI MPOIIECCOB M 3aBUCUMOCTEH U3
JIPYTUX Y9eOHBIX TUCIUTLINH.

Havana maTemaTnyeckoro aHaju3a: ONEpUPOBATh MOHATUSAMU: HENpPEpbIBHAS (DYHKITUS, TPOU3BOIHAS
(GYHKIIMK, WCIONB30BATh T'COMETPUYCCKUH M (U3MYSCKUH CMBICT TPOW3BOJHON [UIS pEIICHUS 3ajad;
HAXOJIUTh TIPOM3BOJHBIC JJIEMEHTAPHBIX (YHKIWH, BBIYUCIATH IPOU3BOJHBICE CYMMBI, TPOU3BEICHHUS,
4acTHOTO (YHKIMH; HUCIOJIb30BaTh NPOU3BOJHYIO IS HUCCICIOBaHHUS (YHKIIMM HAa MOHOTOHHOCTh U
IKCTPEMYMBI, TPUMEHSATH PE3YJIbTaThl HCCICIOBAHUS K TIOCTPOSHHUIO IPpa)MKOB; MCIIOIB30BaTh MPOU3BOIHYIO
JUTS HAXOXKJICHUS HAMJTYYIIEero PEHICHHs B MPUKJIAIHBIX, B TOM YHCIE COIMAIbHO-DKOHOMUYCCKHUX, 3aadax;
OTIepUpOBaTh MOHATHIMH: MEPBOOOpA3Hast U WHTETpas, MOHUMATh T€OMETPUYECKUN U (PU3NYECKUI CMBICI
WHTErpana; HaXOJWUTh TMEPBOOOpA3HbIE JJIEMEHTApHBIX (YHKIHMM, BBIUUCIATH HMHTETpan 1o Gopmyiie
Hprotona—JleitOHunia; pemarh NpUKIATHBIE 3a7a4yd, B TOM YHCJIE COIMAIbHO-DKOHOMHYECKOTO |




($u3MUECKOro Xxapakrepa, CpeICTBaMU MaTEMaTUUYECKOIO aHAIN3a.
B pesymbrare wu3ydeHus AUCHUIUIMHBI OOydarouuics JODKEH o0jazaTe  OOHIMMU
KOMIIETCHITUSMH, BKJIIOYAIOIIUMH B ¢€0s1 CITIOCOOHOCTE:

OK1. BeiObupare crnocoObl pemieHust 3aAad Mpo(ecCHOHAIbHOM JeATEeIbHOCTH NPUMEHHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK2. Hcnonb3oBaTh COBPEMEHHBIE CpEACTBA IMOMCKA, aHAIM3a U HHTEpIpEeTaluy HHPOpMauuu, U
MH(}OPMAaIIMOHHbIE TEXHOJIOTUH I BBIITOJIHEHHUS 33]1a4 MPOPECCUOHATIBHOMN 1eATEIbHOCTH.

OK3. IlnanupoBath M peaM30BBIBATH COOCTBEHHOE NPO(ECCHOHAIBHOE U JIMYHOCTHOE pa3BUTHE,
NpeANpPUHUMATENbCKYIO AESITENIbHOCTh B MpodeccnoHallbHOM cepe, UCIoNIb30BaTh 3HAHUS 1O (PUHAHCOBOM
IPaMOTHOCTH B Pa3JIM4HbIX )KU3HCHHBIX CUTYalUAX.

OK4. DddexTuBHO B3auMoieiicTBOBaTh U pabOTaTh B KOJUIEKTUBE U KOMaHIE.

OKS. OcymectBiasiTb YCTHYHO M MHCBbMEHHYKO KOMMYHUKAIMI0 HAa TOCYJIApCTBEHHOM  S3BIKE
Poccuiickoit denepaiiuu ¢ yaeToM 0COOCHHOCTEH COIMATBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK6. ITposBIATh IpakIaHCKO-NIATPUOTUYECKYIO MO3ULIHIO, TEMOHCTPUPOBATh OCO3HAHHOE IOBEICHUE
Ha OCHOBE TPAJAMLMOHHBIX OOIIECYEIOBEYECKUX LIEHHOCTEH, B TOM YHCJIE C YY4ETOM TIapMOHU3ALUU
MEXHALMOHAJIIBHBIX M MEXPEINUTHO3HBIX OTHOIUEHUM, IPUMEHATh CTAaHJApThl AHTHUKOPPYILHMOHHOIO
NIOBEJCHMS.

OK?7. ConeiicTBOBaTh COXpAaHEHUIO OKPYXKAIOILIEH Cpelibl, pecypcocOepeXeHUI0, IPUMEHATh 3HaHUs 00
U3MEHEHUH KJIMMaTa, MPUHIUIbBI OEpeXIIMBOrO MPOU3BOJCTBA, IP(EKTUBHO JEHCTBOBATh B UpE3BBIYAMHBIX
CUTYyaLUsIX.

OK 8. Hcnonp3oBaTh cpeacTBa (hU3MUECKOW KyJIbTYpBl JUISI COXPAaHEHMs U YKPEIUIEHHS 3/I0pOBbs B
nporecce MNpoPEecCUOHAIbHOW JEATENbHOCTH M MOJACPKAHUA HEOOXOAMMOIO YpOBHS (DU3MUECKOM
NOArOTOBJIEHHOCTH.

OK 9. Ilonb3oBarbcst MpodeCCHOHANIBHON NOKYMEHTalMeld Ha TOCYJapCTBEHHOM U HWHOCTPaHHOM

A3BIKax
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