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Paccmotpena YTBepKaeHa NPUKA30M IUPEKTOPA
Ha 3aCEIaHUU [IUKJIOBOU METOINYECKON T'BIIOY KK «KMT)»

KOMHCCHH MaTEMaTHYECKUX U OOIIHX ot 30 urons 2023 r. Ne 663
€CTECTBCHHOHAYYHBIX JUCIUIUINH

[Tpotokon ot 5 uroHs 2023 1. Ne 10

IIpencenarens 3.3.XamxaHoKoBa

Ono6peHna
Ha 3aCeIaHHU [1eIarOrHYecKoro CoBeTa
npotokout ot 30 urons 2023 r. Ne 8

PabGouast mporpamma oOmieoOpa3zoBarenbHor auciuiuinael OJ. 07 Maremaruka
pa3paboTaHa Ha OCHOBE (peiepalibHOTO TOCYAApCTBEHHOTO 0Opa30BaTENBHOIO CTaHIAPTa
CpeIHero o0mero 00pa3oBaHus, YTBEPKJACHHOTO IPUKa30M MHUHHCTEPCTBA 00pa30BaHUs U
Hayku Poccuiickoit ®@epepanuu ot 17 mas 2012 r. Ne413, 3apeructpupoBaHHOIO B
Munuctepctse roctuniuu Poccuiickoit deneparnuu 07 urons 2012 r. peructpaiinoHHbIi Ne
24480 ¢ M3MEHEHUSAMH U JIONOJIHEHUsIMH, [IpumMepHOoii mporpaMMbl 00111€00pa30BaTEILHOM
IucIMIUIMHBl - Marematuka, pekomenjpoBanHoir ®I'BOY [IIO HPIIO B kauectBe
MIPUMEPHOM MPOrpamMmBbl Ui peain3alii OCHOBHON MpodeccnoHanbHoi 00pa3oBaTenbHOM
nporpamMmbl CITO Ha 06a3e OCHOBHOrO O0IIEro OOpa3oBaHUS C MOJNYYEHHUEM CpPETHETO
obmiero oOpa3oBaHMsl, YTBEpKIeHHOW Ha 3acemanuu CoBeTa IO OLIGHKE COACpXKaHUS U
KauyecTBa MPUMEPHBIX pabouyux mporpamMMm o0IIe00pa30BaTEILHOTO M COLMAJIBHO-
TYMaHUTapHOTO IIMKJIOB CpeaHero mnpodecCHOHaIbHOTO 00pa3oBaHUs, MPOTOKONI OT
30 mos6pst 2022 r Ne 14., ®T'OC CIIO mo mpodeccun 08.01.28 Mactep OTAEIOUHBIX
CTPOUTENBHBIX W JEKOPAaTUBHBIX pabOT, YTBEpKIEH MpuKazoM MUHHUCTEpCTBA
npocseuieHust PO ot 18 masa 2022 r. Ne 340..

VITIC 08.00.00 TexHrKka 1 TEXHOJIOTUN CTPOUTEIHCTBA

Opranusanus- rocyaapcTBeHHOE 010/ KeTHOE TTpodeccroHabHOE 00pa30BaTeILHOE

pa3paboTUuK: yupexaenue Kpacnogapckoro kpasi «kKpacHoIapCcKkuii MOHTaXHBIN
TEXHUKYM»

CocraBurelb:

Ckopoborarosa Jlronmuina I'ennanbeBHa, npenoaasatens ' BIIOY KK «KMT»


https://fumo-spo.ru/?p=fumo_spo&show=3
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Oo0mas xapakrepucTuka padoueil mporpaMMbIo01eo0pa3oBaTeabHOI
AUCHUILTHHBI

1.1. MecTO IMCHUILIMHBI B CTPYKTYPE OCHOBHOM NpogdeccuoHaJIbHOM
o0pa3oBaTeJbHOM MPOrPaMMbI
O6meoOpa3oBaTenbHas AucuuiiinHa «MaTemaTtuka» SBIsSeTCS 005S3aTelbHOM YacThIO
o0mieo0pa3oBaTenpHOrO IMKIa 00pa3oBarenbHON mporpammbl B cooTBeTcTBHE ¢ PI'OC CIIO mo
npodeccun 08.01.28 Mactep OTIETOUHBIX CTPOUTEIBHBIX M JICKOPATUBHBIX pabOT

B coorBerctBun ¢ ®I'OC COO «Marematukay» ABISIETCS 00s13aTEIbHON TUCIIAIINHON Ha
YpOBHE CpeqHero oob1iero oopazoBanus. Ha u3ydenne qucumivnabl «MaTemMaTukay oTBoguTcs 232
Jaca.

1.2. ]_le.]'ll/l H INIAHUPYEMBIC PE3YyJbTAThI OCBOCHUA TUCHUIIIMHBI:

1.2.1. llesiy TUCHUIIMHBI.

Copep:xanue mporpaMMbl 0011e00pa3oBaTeNbHON TUCIHUILIMHBL «MaTteMaTuka) HaIlpaBIeHO
Ha JIOCTHKEHUE Pe3yJIbTaToOB €€ M3yueHus: B cooTBeTcTBUU ¢ TpeboBanusiMu GI'OC COO ¢ yuerom
npodeccuonansHoit Hampasiennoctu OI'OC CIIO.

Oco6oe 3Hauenue nucuuruinHa umeeT npu popmupoBanuu OK u 1K



O01mme KOMIETEeHIINHU

IInanupyemMsble pe3yJbTaThl 00y4eHHs

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01 Beibupatb criocoOsl
[peLeHus 3a1a4
podeccHoHABHON IeATEIIBHOCTH
[IPUMEHUTEIBHO K Pa3IHYHBIM
KOHTEKCTaM

- TOTOBHOCTh K TPY/AY, OCO3HAHUE I[CHHOCTH
MacTepCTBa, TPYI0JI00ue;
TOTOBHOCTh K aKTHUBHOU ACATCIIbHOCTH]

TEXHOJIOTHYSCKON H COIMaNLHON
HaIpaBJICHHOCTH, CIIOCOOHOCTH
MHULIUUPOBATD, IJIAaHUPOBATH 51
CaMOCTOATEILHO BBIIIOIHATH TaKylo
e TECIIbHOCTE;

- MHTEpEC K  pa3IMuHbiM  cdepam

MpoeCCHOHAIBHON JEATEIHHOCTH,

OBnajicHue  yYHHUBEPCAJIbHBIMH  YY9COHBIMHU
[103HABATCIILHBIMU JICHCTBUSAMMU:
a) 0a30BBIC JIOTUUECKHE ICHCTBUS:
CaMoCTOSTeNNbHO  (OPMYIUPOBATH

AKTyalIM3MpoBaTh MpoOIeMy, paccMaTpUBaTh

H

€¢ BCECTOPOHHE;
- YCTaHaBJ'II/IBaTI) CYIHGCTBGHHBIﬁ HpI/ISHaK NN
OCHOBAHUA IJIA CpaBHeHI/ISI, KJ'IaCCI/Iq)I/IKaIII/II/I Hj
0000IICHMS,

- ONpeNeNsITh e JeATeNbHOCTH, 3a/1aBaTh
MapaMeTpsl U KPUTEPUU UX JOCTUKCHHS,

- BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS]
B pacCMaTpPUBACMBbIX SIBJICHUSX;

BHOCUTh KOPPEKTUBBI

B JOCATCIIBHOCTD,
OLICHUBATb COOTBETCTBUC PE3YJIBTATOB LCIIAM,

-BJIaJIETh METO/IAMHU JIOKA3aTENbCTB, AITOPUTMAMU PELICHMS 3a/1a4;
yMeHue (pOpMyIUPOBaTh OMPEACIICHHS, AaKCHOMBI U TEOPEMBI,
[IPUMEHSITH UX, IPOBOJUTDH JI0KA3ATEIbHBIC PACCYKIECHUS B XO/E
peLeHus 3a1a4;

- YMETh OIIEpUPOBATh MOHATUSMU: CTEIIEHb YUCIIA, JOrapupm
Y1CIIa; YMEHUE BBIIOJIHATD BHIUMCIICHUE 3HAUYCHUN U
peoOpa30BaHus BBIPAKEHUH CO CTENEHAMU U Jorapudmamu,
peoOpa3oBanus IPOOHO-PALIMOHATIBHBIX BRIPAXKCHUH;

- YMETb OIIEPUPOBATh MOHATUSAMU: PALlUOHAIIBLHBIE,

VM ppalMOHATIbHBIE, IOKA3aTeNIbHbIE, CTENICHHBIE, JIOTapU(PMUUECKHE,
TPUTOHOMETPUUECKHUE YPABHEHUSI U HEPABEHCTBA, UX CUCTEMBI;

- YMETh OIIEpUPOBATh MOHATUAMU: (GYHKLUS, HETIPEPBIBHAS
(byHKLUS, TPOU3BOIHAS, TIEPBOOOpa3HAas, ONPEIEICHHBIH HHTErpa;
YMETh HaXOJIUTh TPOU3BO/IHBIE AJIEMEHTAPHBIX (DYHKIINH,
MCII0JIb3YS CIIPABOYHbBIE MaTEpUaJIbl; MCCIEA0BATH B TPOCTEHIIINX
citydasix (PyHKIMU HAa MOHOTOHHOCTb, HAXOAUTh HAauOObILINE U
HAaUMEHbIINE 3HAYEHUS PYHKIIMIA; CTPOUTH T'padMKU MHOTOUJIEHOB C
MCIIOJIb30BAaHUEM arapaTa MaTeMaTUYeCKOro aHaIN3a; IPUMEHSTh
[TPOM3BOJIHYIO MIPU PEUICHUH 3a/1a4 Ha JBUKEHHE; peIiaTh
[PaKTUKO-OPUEHTHUPOBAHHBIE 3a7]a4ll Ha HAaMOOJIbIINE U
HAauMEHBIIINE 3HAYEHUS, HA HAX0X/IEHNE IIyTH, CKOPOCTH U
YCKOPEHUS;

- YMETh OIIEPUPOBAThH MOHATHIMU: PallMOHANIbHAs GYHKLINS,
nokaszarenbHas QyHKIMA, CTeNeHHas QyHKIM, Jorapudmudeckas
(GyHKIMS, TPUTOHOMETpUYEcKe PyHKIINU, OOpaTHbIE PYHKIINH;

OLICHUBATh PUCKHU HOCJ'IG)ICTBI/If/i

YMEHHE CTPOUTH I'paduKU N3YYeHHBIX PYHKUINH, HCTIOIB30BATh




e TCIIEHOCTH;
- pa3BUBaTh KpPEATUBHOE MBIIUICHUE [IPH
PEIICHUH YKHU3HEHHBIX MPOOIIEM

0) 0a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUSA:

- BJIAAETh HaBBIKAMH y4eOHO-
HCCJICIOBATEIbLCKOM u MPOEKTHOM|
eI TeIbHOCTH, HaBBIKAMH paspenieHus
po0Jem;

- BBISIBJISITH TIPUUMHHO-CJICICTBEHHBIEC CBSI3U U
AKTYaJTU3UpPOBATH 3anaqy,

TUIIOTE3Y €€ PEIlEHUs, HAXOAUTh apryMEHTBI

BbIABHUI'ATh

JJIA  A0Ka3aTClIIbCTBa CBOHUX YTBep)K,HeHHﬁ,
3a/1aBaThb I1apaMCTPhbl U KPUTCPUU PCIICHUA;

MMOJTY4YCHHBIC X0A€!
pCHICHUS 3ada4yu Ppe3yJbTaTbl, KPUTHUYCCKU

AHAJIM3UPOBATH B

OLICHUBATb ux JOCTOBCPHOCTD,

[MPOTrHO3UPOBATH HU3MCHCHHUEC B HOBBIX|

YCIIOBUSX;
YMETh
[O3HABATENbHYIO M TPAKTHUECKYI0 00JacTh
PKU3HEJESATEIBHOCTH;

- YMETb WHTETPUPOBATh 3HAHUS M3 pPa3HBIX
MPEIMETHBIX 00JIacTel;
HOBBIE

MEPECHOCUTH 3HaHUA B

BbIABUI'ATH nacu, Inpeajararh)

OPUTMHAJIbHBIC IMTOAXOAbI U PCIICHU A,

M CIIOCOOHOCTh WX  HCIIOJIB30BAaHUA B

[TO3HABATEJIBHON U COLMAIIBHOW MPAKTHKE

rpaduKy Py U3yYSHUHU TPOLIECCOB U 3aBUCHMOCTEH, PU PEIICHUH
3ajad U3 IPYrux y4eOHBIX MIPEIMETOB U 33a]a4 U3 PEAIbHOM KU3HH,
BbIpaKaTh (OPMYJIaMHU 3aBUCUMOCTH MEXY BEIMYMHAMU;

- YMETh pelIaTh TEKCTOBBIE 331a4K Pa3HbIX TUIIOB (B TOM YHCIIE HA
[IPOLIEHTHI, JOJIM U YaCcTH, Ha JABHKEHHE, PaOOTy, CTOUMOCTb
TOBAPOB U YCIIYT, HAJIOTH, 33J1a4l U3 00JIACTH yNpaBJICHUs JIUYHBIMU
1 ceMeltHbIMU (PMHAHCAMM); COCTABIIAThH BBIPAXKEHMS, YPaBHEHU,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4M, UCCIIEI0BATh
[10JIyUEHHOE PEILIEHUE U OLIEHUBATh MPaBIONOA00HOCTh
[PE3yJIbTaTOB;

- YMETh OIIEPUPOBATH MOHATHIMU: CpeAHEe apu(PMETHIECKOE,
MenraHa, HauOoJiblee U HauMeHbIlee 3HAUYCHUsI, pa3Max,
criepcus, CTaHAapTHOE OTKIOHEHHE YHCIIOBOro Habopa; yMeTh
M3BJICKATh, UHTEPIPETUPOBATH HHPOPMALIUIO, IPEJICTABICHHYIO B
TabIuIax, Ha IUarpamMmax, rpaukax, OTpaskarollyro CBOHCTBa
[pEaSIbHBIX MTPOLIECCOB U SIBJICHUI; MPEACTABIATh HHPOPMALUIO C
[TOMOIIbIO TAaOJIUI] U JUarpamMmm; UCCIIeI0BaTh CTATUCTUYECKUE
TaHHBIE, B TOM YHCJIE C IPUMEHEHUEM IpapUuecKuX METOJ0B U
PIIEKTPOHHBIX CPE/ICTB;

- YMETb ONIEPUPOBATH MOHATUAMU: CIIyYalHBIM ONBIT U CIIy4allHOE
COOBITHE, BEPOSTHOCTD CIYYalHOTO COOBITUS; YMEHHE BBIUUCIISATh
BEPOSTHOCTH C UCIIOJIb30BaHHEM I'paueCKUX METOJI0B; MPUMEHSTh
(OpMYIIBI CIIOKEHHS U YMHOKEHHSI BEPOATHOCTEM, KOMOMHATOPHBIE
(bakThl 1 GOPMYIIBI IPU PELICHUH 33/1a4; OLEHUBATH BEPOSITHOCTH
[peasIbHBIX COOBITHIA; 3HAKOMCTBO CO CIIYYalHBIMU BEJIMYUHAMU;
YMEHHE MPUBOJIUTH TPUMEPHI POSBIECHUS 3aKOHA OOJIBIINX YUCEI B
[IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMETb ONEPUPOBATH MOHATUSAMU: TOUKA, MPsSMasi, TNIOCKOCTb,
[IPOCTPAHCTBO, IBYTPaHHBIN yroJl, CKPELUBAOLIUECS MPSMBIE,




MapajuIeTbHOCTD U IEPIICHIUKYISIPHOCTh MPSIMBIX U TIOCKOCTEH,
YTOJI MEXIY TPSIMBIMH, YTOJ MKy MPSIMON U TUIOCKOCTBIO, YTOJ
MEXK Ty TUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH JIO TUIOCKOCTH,
PAcCTOSIHUE MEXIY MPSMBIMHU, PACCTOSIHUE MEKIY TUIOCKOCTSIMH;
YMEHHUE HCIIOJIb30BaTh MPH PELICHUHN 33134 U3yYCHHBIC (DaKThI U
TEOpPEMBI IJITAHUMETPUH; YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB
OKPYKaIOIIero MUpa;

- YMETh ONIEPUPOBATH MOHATUSIMU: MHOTOTPAHHUK, CEYCHUE
MHOTOTPaHHHKA, Ky0, ImapajuieNienuIie]], mpu3Ma, mupamuaa, gurypa
1 TIOBEPXHOCTh BpAIICHUS, IIIIUHAP, KOHYC, map, chepa, CeUCHHS
(UTYpBI BpallleHus, TNIOCKOCTh, Kacaromasics cepbl, MUIHH/pPA,
KOHYCa, TUIOIIA b MTOBEPXHOCTH MUPAMHUJIbI, IPU3MBI, KOHYCA,
[WUIMHIPA, TUIOIIAh cepbl, 00beM KyOa, IPSIMOYTOJIbHOTO
napauielienune1a, MupaMuIbl, IPU3MbI, IWIHHIPA, KOHYCA, apa;
YMEHHE N300paXkKaTh MHOTOTPAHHUKH U TTIOBEPXHOCTH BpAILIEHUS, UX
CCUCHUS OT PYKH, C TOMOIIBIO YePTEIKHBIX HHCTPYMEHTOB U
DIICKTPOHHBIX CPEJICTB; YMEHHUE PaciO3HABATh CHMMETPHIO B
[IPOCTPAHCTBE; YMCHHE PACIIO3HABATH NMPABUIIBHBIC MHOTOTPAHHUKH,
- YMETh ONIEPUPOBATH MMOHSATUSIMU: JIBF)KCHUE B TIPOCTPAHCTBE,
M0100HBIE (PUTYPHI B MPOCTPAHCTBE; UCIOIH30BATh OTHOIICHUE
rIoIIaiel MoBepXHOCTEN 1 00beMOB OJOOHBIX GUTYD MTPU
PEIIeHUH 3a]1aY;

- YMETh BBIYHCIISATH TEOMETPUUECKUE BEIMYUHBI (IJIMHA, YO,
1011116, 00BEM, IJIOIIA/Ib TIOBEPXHOCTH ), HCTIONb3Ys U3YUCHHBIE
(hOpPMYJITBI U METO/IBI,

- YMETh ONIEPUPOBATH MOHATUSAMU: TPSIMOYTOJIbHAS CUCTEMA
KOOpJIMHAT, KOOPUHATHI TOYKH, BEKTOP, KOOPMHATHI BEKTOPA,
CKaISIPHOE TIPOM3BE/ICHHUE, YTOJ MEXITY BEKTOPAMH, CyMMa
BEKTOPOB, IPOM3BEIEHNE BEKTOPA HAa YUCIIO; HAXOAUTH C TTIOMOIIBIO




M3YYICHHBIX (DOPMYIT KOOPIMHATHI CEPETUHBI OTPE3KA, PACCTOSHUE
MEXTy TBYMSI TOUKAMU;

- YMETb BBIOUPATh MOJIXOAIINNA U3YYEHHBIN METO U1l pElICHUs
3aJlauu, paclo3HaBaTh MaTeMaTHYeCKUe (PaKkThl 1 MAaTEMaTHYECKUE
MOJICIIA B IIPUPOIHBIX M OOIIECTBEHHBIX SBJICHUSIX, B HUCKYCCTBE;
YMEHHE TPUBOAUTH IPUMEPHI MAaTEMaTHYECKUX OTKPBITUN
[POCCUICKON 1 MUPOBOW MaTeMaTUYECKON HAYKH.

- YMETh ONIEPUPOBATH MOHATUIMHU: ONPECICHHIE, aKCHOMa, TeOpeMa,
CJIE/ICTBHE, CBOMCTBO, NIPU3HAK, JOKA3aTE€IbCTBO, PABHOCUJIbHBIC
(bopMyTHpPOBKH; YMEHUE (OPMYITHPOBATH OOPATHOE U
[IPOTUBOIIOJIOKHOE YTBEPKECHUE, TPUBOJAUTH IIPUMEPHI U
KOHTPIIPUMEPHI, UCIIOJIB30BATh METO]l MAaTEMATUYECKON UHYKITNH;
[IPOBOAMTH JOKA3aTEIbHBIE PACCYXKICHHUS PU PELICHUH 3a/1a4,
OLICHUBATh JIOTUYECKYIO MMPaBUIBHOCTh PACCYKICHUI;

- YMETh ONIEPUPOBATH MOHATUSIMH: MHOKECTBO, ITOJIMHOKECTBO,
OTIEpaIK HAaJl MHOKECTBAMU;, YMEHHUE UCIIOIH30BaTh TEOPETUKO-
MHOKECTBEHHBIH arnmapar Jijisl OMMCAHKS PeaTbHbIX MPOIECCOB U
SIBJICHHM TIPU PEIICHUH 3a7a4, B TOM YHCIIE U3 IPYTUX yU4eOHBIX
MpPEIMETOB;

- YMETh ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, gepeso,
[IUKJI, Tpad) Ha TIIOCKOCTH; YMEHUE 33/1aBaTh U OMHUCHIBAThH Tpadbl
Pa3IMYHBIMH CIIOCO0AMU; UCTIOIB30BaTh rpadbl MPH PEIICHUN
3ajay;

- YMETh CBOOOTHO ONIEPUPOBATH MOHSATUSAMU: COYETAHUE,
MepecTaHOBKA, YMCJIO COUYETAHUM, YUCIIO TTEPECTAHOBOK; OMHOM
HrroToHa; yMeHHE MPUMEHATh KOMOMHATOPHBIE (DAKTHI U
[PACCYXKJICHUS JIJIsl PEIICHUS 3a7a4;

-yMETbh ONEPUPOBATH MOHATUSIMH: HATypaIbHOE YHCIIO, 11ETI0e
YKCIJIO, OCTATOK 110 MOAYJIIO, PAllMOHAILHOE YHCIIO,




MppaLMOHATILHOE YHMCII0, MHO’KECTBA HATYPaJIbHBIX, LEJIbIX,
pallMOHATIBHBIX, JEHCTBUTEIBHBIX YHCENT; YMEHUE HCIIOJIb30BaTh
[PU3HAKY AETUMOCTH, HAUMEHBIINN OOIIUI IeNUTeNb U
HanMeHblIee o0llee KpaTHoe, allropuT™M EBKinia npu peeHun
3ajjay; 3HAKOMCTBO C PAa3JIMYHBIMU MO3ULIMOHHBIMU CUCTEMaMHU
CUHCIICHUS;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHSIMHU: CTEIEHb C LIETbIM
[10Ka3aTeeM, KOpeHb HaTypalbHON CTENIEHU, CTENEHD C
palioHaIbHBIM IIOKA3aTeJIEM, CTENIEHD C AEUCTBUTEIbHBIM
(BemIecTBEHHBIM) ITOKa3aTelleM, JIOrapu(M 4UCIia, CHHYC, KOCUHYC U
TaHT'€HC IIPOU3BOJIBHOTO YHCIIA;

- YMETh OIIEPUPOBATH MOHATHSIMHU: TOXKAECTBO, TOXKJIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH U
HEpaBEHCTB, PABHOCUIIBHOCTh YPaBHEHHH, HEPAaBEHCTB U CUCTEM,
palvoHaNIbHbIE, HPPALlMOHANIbHBIE, I0KA3aTENIbHBIE, CTEIICHHBIE,
norapu@muyueckre, TPUrOHOMETPUYECKUE YPABHEHM I, HEpaBEHCTBA
U CHCTEMBI; YMEHHE pelaTh YpaBHEHHS, HEPABEHCTBA U CUCTEMEI C
MOMOIIBIO PA3JIUYHBIX TIPUEMOB; PEIIaTh YPaBHEHHUS, HEPABEHCTBA U
CHCTEMBI C TTapaMeTPOM; IIPUMEHSITh YPaBHEHHUs, HEPABEHCTBA, HX
CHCTEMBI JJIsl pEIIeHUsI MaTeMaTHUECKUX 3aj]1au 1 3a/1a4 U3
pa3IUYHbIX 001acTe HAYKU U peaslbHOM KHU3HH,

-yMeTb CBOOOJIHO ONEPHPOBATH MOHATUAMMU: rpauK QyHKLINH,
oOpaTHas QyHKIUSA, KOMIO3ULUS GYHKUIUH, TUHEHHAs QYHKIHS,
KBapaTH4Has GYHKLUS, CTeNIeHHAas: (YHKUHUS C LIEIbIM
[oKa3aresieM, TPUroHOMeTpuyeckrue GyHKIUU, 0OpaTHbIE
TPUTOHOMETpHUYECKUE (DYHKIMH, TIOKa3aTelbHas U
nmorapudmuueckas QyHKIUN; yMEHHUE CTPOUTH rpaduKu GyHKIIHM,
BBITIOJIHATH peoOpa3oBaHus rpaQUKOB (PYHKIIHIA;

YMEHHUE MCIIOJIb30BaTh rpaduku (yHKIUN JJIs U3YUEeHUs POLIECCOB




1 3aBUCHMOCTEH TP PEIICHUH 3a/1a4 U3 APYTHX Y4eOHBIX
[IPEIMETOB U U3 PEATbHOM KU3HU; BBIPAXKATh (hOpMyIaMu
3aBHCUMOCTH MEKIYy BEIMUYUHAMU;

YMEHHE CBOOOHO ONEpUPOBATh MOHATUAMU: YETHOCTh (PYHKIUH,
[EpUOMYHOCTD (DYHKIIMU, OTPAaHUYEHHOCTh (DYHKIIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM (YHKLIUHU, HAUOOJIbLIEE U
HalMEeHblIIee 3HaUeHUs PYHKIIUHN Ha IPOMEXYTKE; yMEHHE
[IPOBOJIUTH UCCIIE0OBaHUE (DYHKITNH;

YMEHHUE HCIIOJIb30BaTh CBOMCTBA M rpaduku HYHKIMIA IS pEIICHUS
YpaBHEHHIA, HEpAaBEHCTB U 33/1a4 C TapaMeTpaMu; H300pakaTh Ha
KOOPJIMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUN YPAaBHEHHI,
HEPaBEHCTB U UX CUCTEM;

- YMETh CBOOOJTHO OIIEPUPOBATh MOHATUAMU: TIOCIIEI0BATEIBHOCTb,
aprdMeTHUecKas Iporpeccusi, reoMeTpruuecKas Iporpeccus,
OeckoHeuHO yObIBarolasi reOMeTpUYecKas Iporpeccusi; yMeHue
3aJaBaTh MOCIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOILBIO
[PEKYPPEHTHBIX (hopmyIt;

- YMETb ONIEPUPOBATh MOHATUSAMU: HENPEPHIBHOCTh (PYHKIINH,
ACUMITOTHI rpaduka GyHKIMH, IepBasi U BTOPast IPOU3BOIHAS
(byHKLNU, TeOMETPUYECKUN U (PU3NUECKUI CMBICI TPOU3BOAHOM,
nepBooOpasHasi, ONpeAeNICHHbIN HHTErpajl; YMEHHE HaXOIUTh
ACHMIITOTHI rpaduka GyHKIUN; yMEHHE BBIUUCIIATH POU3BOHBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIIMH (DYHKIIHA,
HaXO/IUTh YpaBHEHHE KacaTelbHOU K rpaduKy (QyHKIMHU;

YMEHHE HCI0JIb30BATh MTPOU3BOIHYIO JUISl HCCIeI0BaHus (QYHKIUH,
ITs1 HAXOKJICHUSI HAWJTYYIIIEeTO PEelIeHUsl B IPUKIIATHBIX, B TOM
YHCIIe COLIMATbHO-9KOHOMUYECKUX U (PU3NUECKHX 3a7adax, JIst
onpezieNieHUsl CKOPOCTH U YCKOPEHUS; HaXOAUTh IO U
00BEeMbI (PUTYp ¢ TOMOIIBIO HHTErpaia; IPUBOAUTH IPUMEPHI




MaTeMaTUYECKOTO MOJAEIUPOBAHHUS C TIOMOIIIBIO

Mg hepeHIaTBHBIX YPaBHEHHUI,

- YMETh ONIEPUPOBATH IMOHATUAMU: KOMILUIEKCHOE YUCJIO,
CONPSKEHHBIE KOMIUIEKCHBIE YUCIIA, MOAYJIb U APTYMEHT
KOMILIEKCHOTO yHciia, popMa 3alucu KOMIUIEKCHBIX YUCel
(reomeTpuuecKasi, TPUTOHOMETpHYECKas U anredpanyeckas); yMeTh
[POU3BOIUTH apU(METHUECKHE NEHCTBUS C KOMILTIEKCHBIMH

YU CIIaMU; TPUBOAUTH PUMEPBI UCIIOIb30BaHUS KOMIUIEKCHBIX
YKCEl,

- YM€Tb CBOOO/IHO OTIEpUPOBATH MOHSATUAMHU: CpPEIHEE
apupMeTrIecKoe, Mearuana, HauboJbIIee 1 HANMEHbBIIIEE 3HAYCHUS,
[pa3Max, JUCIEPCHs], CTAHIAPTHOE OTKJIOHEHUE JJI1 ONTMCAHUS
YMCJIOBBIX IAHHBIX; YMEHHE HCCIIEJOBATh CTATUCTUYECKUE JAHHBIE,
B TOM YHCIIE C MPUMEHEHUEM rpaQUuecKux METOJOB U
PIIEKTPOHHBIX CPECTB; rpapuecKu NCCIeI0BaTh COBMECTHBIC
HAOJIIOZICHUS C TTIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHOM
perpeccuy;

- YMETh HaXxOJIUTh BEPOSATHOCTH COOBITUH C UCTIOJIb30BAaHUEM
rpauIeCKUX METO/IOB; MPUMEHSTh JIJIsl PEeIIeHUs 3a1a4 (GopMyIIbl
CIIOKEHHSI U YMHOXXEHHS BEPOSTHOCTEH, POPMYITy MOIHOM
BEpOATHOCTH, (hopmyny bepHymniu, komOuHaTOpHBIE (PAKTHI U
(bOpMyIIbI; OIIEHUBATH BEPOSTHOCTU PEANbHBIX COOBITUI; yMEHNE
OIIEPUPOBATH MOHATUSAMMU: CIy4aliHas BEJIMYMHA, PACIIPEICIICHUE
BEPOATHOCTEN, MATEMATUYECKOE OKUIAHHUE, TUCTIEPCUS U
CTaHJapTHOE OTKJIIOHEHHE CIyYailHON BEIMUYUHBI, QYHKIUN
pacrpeieNIeHns U IJIOTHOCTH PaBHOMEPHOI0, MOKA3aTEIbHOTO U
HOPMaJIbHOI'O pAacHpeIeSICHUI; YMEHHUE UCTI0JIb30BATh CBOMCTBA
M3Yy4EeHHBIX paCIpeIeICHUN U PEIICHHs 3a]1a4; 3HAKOMCTBO C
MOHITUSIMH: 3aKOH OOJIBIIINX YHCET, METOIbI BBIOOPOUHBIX




MCCIIeIOBAHUI; YMEHHE MPUBOIUTH IPUMEPHI MPOSIBJICHUS 3aKOHA
OOJBIINX YKCEN B IPUPOIHBIX U OOIIIECTBEHHBIX SBICHUSX;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMU: TOYKA, IIPsMasi,
[JI0CKOCTh, IPOCTPAHCTBO, OTPE3OK, JIy4, INIOCKUHN yrod,
TBYTpaHHBIN yrojl, TPEXTPaHHbIN YToJ, epeceKaroecs,
MapajuieNIbHbIE U CKPEIIMBAIOIINECS IPSIMbIE, TaPAIJICIbHOCTD U
[EPIEeHIUKYIAPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOI MEXKAY
[IPSIMBIMH, YTOJI MEXKy MPSMOUN U TIIIOCKOCTBIO, YTOJI MEXKIY
[JIOCKOCTSIMU; YMEHHUE UCIOJIb30BATh IIPH PEIICHUU 3a]1a4
M3YYCHHBIC (PAKTHI U TEOPEMBI TUTAHUMETPHH; YMEHUE OICHUBATH
pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MUPE; YMEHHUE ONEPUPOBATh
MOHATUSIMHA: MHOTOI'PaHHUK, CEUeHNE MHOTOTPAHHUKA, TPABUIIbHBII
MHOTOTPaHHUK, MPU3Ma, TUPaMUa, GUrypa u mMOBEpXHOCTh
BpallleHus, IWIUHIP, KOHYC, ap, cdepa, pa3BepTKa MOBEPXHOCTH,
CEYEeHMs KOHYyCa M LIWJIMH]IpA, TapaJulesIbHbIe OCH HJIM OCHOBAHUIO,
CEUEHHeE I1apa, MII0CKOCTh, Kacarouasics cepbl, LIUINHAPA, KOHYCA;
YMEHHUE CTPOUTH CEYE€HHE MHOTOTPAaHHHUKA, U300paKaTh
MHOTOTPaHHUKHU, (DUTYPHI U TTOBEPXHOCTH BPAILICHUS], UX CEYCHHUS, B
TOM YFHCJI€ C TIOMOIIBIO DJIEKTPOHHBIX CPEJCTB; YMEHUE TPUMEHSTh
CBOICTBa reOMETPUYECKUX (DUTYDP, CAMOCTOSTEIHHO

(hopMyIHUpOBATh OMPEENICHUS U3Y4aeMbIX (PUTyp, BBIIBUTATD
CUIOTE3bI O CBOMCTBAX M MPU3HAKAX T€OMETpUUYECKUX Quryp,
00OCHOBBIBAThH WJIH OTPOBEPTraTh UX; yMEHUE IPOBOIUTH
KIacCUpUKaLKio (GUTYp TIO Pa3TMYHBIM MPU3HAKAM, BBITOTHSTh
HEO0OXOMMBIE TOTIOJHUTEIBHBIC TTOCTPOCHHS;

- YM€Tb CBOOOIHO OTIEPHPOBATH MOHATHUSIMHU: TUIOIIAAb PUTYPHI,
00BbeM (PUTYpHI, BETUYHHA YTJIa, PACCTOSIHUE OT TOYKH JI0
MJIOCKOCTH, PACCTOSTHUE MEXKTY TIPIMBIMH, PACCTOSTHAE MEXKITY
MIOCKOCTSIMU, TUIOMIAAb c(hephl, TUTOMIAlb TOBEPXHOCTH MTHUPAMUJIBI,




MPU3MBI, KOHYCa, HWIMHAPA, 00beM Ky0a, IPSIMOYTOJIBHOTO
napaiesienunea, MupaMuabl, PU3MbI, HWIMHIPA, KOHYCA, 11apa;
YMEHHE HaXOJUTh OTHOIIECHHE 00BEMOB MOAOOHBIX (QUTYD;

- YMETbh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: IBUKEHUE,
[apauIebHBIN IePeHOC, CHMMETPHS Ha MJIOCKOCTH U B
[IPOCTPAaHCTBE, IOBOPOT, MpeodpazoBaHuE MOJ00uS, TOJOOHBIE
(burypsl; yMeHHEe paclio3HaBaTh paBHbIC U MOJO0HBIEC (PUTYPHI, B TOM
YHCIIe B IPUPOJIE, UCKYCCTBE, ApXUTEKTYPE; YMEHHUE UCIIOIB30BATh
reOMETPHUECKUE OTHOIICHHUS, HAXOIUTh T€OMETPHUECKUE BETHUNHBI
(nyuHa, yroJi, iomaas, 00beM) P PEUICHUH 3a/1a4 U3 JPYTuX
y4e€OHBIX IPEMETOB U U3 PEATBHOM KU3HH,

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMHU: MPSIMOYTOIbHAS
CUCTeMa KOOPJIUHAT, BEKTOP, KOOPIWHATHI TOUYKH, KOOPAHHATHI
BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEACHNUE BEKTOPA HA YUCIIO,
pa3yioKeHUe BEKTOpa Mo 6a3ucy, CKaIsipHOE IPOU3BEICHUE,
BEKTOPHOE TIPOM3BEICHUE, YTOJ MEXK/ITY BEKTOPAMHU; YMEHHUE
MCTIOJTB30BaTh BEKTOPHBIN W KOOPIMHATHBIA METO/ JUISI PELICHUS
reOMETPUYECKUX 3314 U 3a/1a4 JPYTUX y4eOHBIX PEMETOB;
OIEpUpPOBATh MOHATUSIMU: MaTpuLa 2X2 u 3X3, onpenenuTensb
MaTpHIIbl, TEOMETPUUYECKUI CMBICI OTIPE/IETUTEIS;

- YMETh MOJIETUPOBATh PeabHbIE CUTYAIlUH Ha S3bIKE MAaTEMATUKH;
COCTaBJIATh BBIPA)KEHUsI, ypaBHEHM s, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 3aJ1a4H, HCCIIE0BATh IOCTPOSHHBIE MOJIEINH C
MCTIOJIb30BAHUEM arnapaTa ainredopsl, HHTEPIPETUPOBATh
MOJTyYCHHBIA PE3yIIbTaT; CTPOUTH MaTEMATHIECKHE MOJIEINH C
MOMOIIIBI0 TEOMETPHUECKUX TTOHATHI U BEIMYHH, PEIaTh
CBSI3aHHBIC C HUMH MPAKTHUECKHUE 3a]]a9l; COCTABIIATH
BEPOSTHOCTHYIO MOZIEITh i HHTEPIPETUPOBATH MOTYICHHBIH
pe3yJbTaT; penaTh NpUKIaJHbIe 330a4l CPEeICTBAMU




MaTEMaTH4YeCKOro0 aHalIn3a, B TOM YUCIIE COLMAIbHO-
HKOHOMHYECKOTO U (PH3UUECKOTO XapaKTepa;

- YMEHUE BBIOUPATh MOJIXOIAIIMNA METO JIJIsl PEIICHUs 3a1a4u;
[MOHUMaHNE 3HAYUMOCTU MAaTEMATUKHU B U3YUEHUHU IPUPOJAHBIX U
OOIIIECTBEHHBIX MPOLIECCOB U SIBICHUN; YMEHHUE PACIIO3HABATD
[TPOSIBJICHUE 3aKOHOB MaT€MATUKHU B UCKYCCTBE, YMEHUE ITPUBOJAUTH
[pUMEPBl MATEMATUYECKUX OTKPBITUA POCCUHMCKON U MUPOBOU
MaTeMaTU4eCKON HayKu

OK 02 Ucnonb3oBath
COBpEMEHHBIE CPEJICTBA MTOKCKA,
aHallM3a U UHTEePIIpeTalun
MHbOpMAINH, 1
H()OPMAIMOHHBIC TEXHOJIOTHH
TS BBITIOJTHEHUS 3a/1a4
podecCuoHAIbHON
esITeNbHOCTH

B 001acTH IEeHHOCTH HAyYHOTO MMO3HAHUSA:
-chopMHUpOBaHHOCTH
COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO

MHUPOBO33PCHUA,

Pa3BUTHS HAyKW U OONICCTBCHHOH MPAKTUKH,

KYJIBTYP,
CHOC06CTBYIOHIGFO OCO3HAHHUK CBOCTO0 MECTA|

OCHOBAHHOTO HAa  JMaiore
B [IOJIUKYJIBTYPHOM MHPE;

- COBEPLICHCTBOBAHUE SI3BIKOBOM n
UUTATEIbCKOM  KYJIbTYPBl KaK  CpEICTBa
B3aMMOJECHCTBYS MEKIY JIOAbMHU U ITO3HAHUS
MUDa;

- OCO3HaHHE

LIEHHOCTHU Hay4HOH

NIeATEIbHOCTH, TOTOBHOCTh  OCYIIECTBIATH
[IPOCKTHYIO nu

NICATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

HCCICA0BATCIILCKYIO

OBiajilecHue  yHUBEPCaJIbHBIMU
[03HABATEIbHBIMU ACHCTBUSAMMU:
B) paboTa ¢ uHpopmarmei:

- BJIQ/IETh HaBBIKAMU MOJy4YeHUsl HHPOpMaLUY

y4eOHBIMU

13 HUCTOYHUKOB Pa3HBIX THUIIOB,

CaAMOCTOSATCIIBHO OCYHICCTBIIATDH ITOMUCK,

- YMETh OINEPHPOBATH MOHATUSMHU: pAlMOHATbHAS (QYHKIUS,
nokaszareiabHass (PYHKIUS, CTENeHHAss (QYHKIUs, JorapudMuieckas
(byHKIUS, TpUTOHOMETpUYeCKHue (QYHKIHMH, OOpaTHble (DYHKIUU;
VMEHHE CTPOUTHh T'padUKH HW3YYCHHBIX (QYHKIHHA, WCIIOIH30BATh
rpadyKy IPH U3YYCHUU TPOIIECCOB M 3aBUCHMOCTEH, IPH PEIICHUH
3ajaq U3 IPYruX YYeOHBIX MMPEAMETOB U 3a/1a4 U3 pealbHOU KU3HH;
BEIpAXKaTh POPMYJIaMH 3aBUCUMOCTH MKy BEIIMYNHAMU;

- YMETh OMNEpPUpPOBATh MOHSATHUSIMHU: TOXKAECTBO, TOXJIECTBEHHOE
MpeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHUH U
HEPAaBEHCTB, PAaBHOCUIBLHOCTb YpaBHEHUW, HEPAaBEHCTB U CHUCTEM,
palfioHalbHbIE, HPpAlMOHANIbHBIE, TOKa3aTelbHbIE, CTEIEHHBIE,
morapuMudecKre, TPUTOHOMETPHUSCKHUE YPABHCHHSI, HCPABEHCTRA
1 CHCTEMBI, YMETh PEIIaTh YPABHCHHsSI, HEPABCHCTBA M CUCTEMBI C
MTOMOIIBIO PA3IMYHBIX TIPUEMOB; pelliaTh YPaBHCHHS, HEPABSHCTBA H
CHUCTEMBI C ITapaMeTpOM; MPUMEHATh YpaBHEHHS, HEPABCHCTBA, HX|
CUCTeMBl [UIsl pEIICHUS MaTeMaTHYeCKHX 3aJady W 3aJad U3
Pa3IMYHBIX 00JacTel HAyKH U pealbHOM JKU3HH,

- yMeThb CBOOOJHO  ONEPUPOBATH

HapaJ'IJ'IeJIBHBIﬁ CUMMCTpUA

IIOHATHUAMMN:
IINIOCKOCTH KU B

JIBMKEHHE,
HEepPEHoC, Ha
[POCTPAHCTBE, IOBOPOT, IpeoOpazoBaHuEe TMOA00US, MOIOOHBIE

(burypsl; yMeTh pacro3HaBaTh paBHbIE U MOI00HBIE (PUTYpHI, B TOM




QHATN3, CUCTEeMATU3alUI0 M WHTEPIPETAIHIO
MHPOpPMALMK  PA3IMYHBIX BHIOB U (GOpPM
[peCTaBICHNUS;

- co3/1aBaTh TEKCTHI B pa3lIMYHbIX (popMaTax c
YIETOM Ha3Ha4YeHUs MH()OpMAIUKM U 1EIEBO
AyJIUTOPUHN, BBIOMpAs ONTHUMAIBHYIO (opMYy]|
MPECTaBICHUS U BU3yaH3allUH;

- OIICHWBATh JIOCTOBEPHOCTH, JIETUTHMHOCTH
MH(POpPMAILIUK, €€ COOTBETCTBUE IMPABOBBIM H
MOPaJIbHO-ITHYECKIM HOpMaM;

- UCIIOJIB30BaTh CPENCTBA MH(POPMAIMOHHBIX
M KOMMYHHMKAIIUOHHBIX  TEXHOJOTHH B
PELICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpraHU3allMOHHBIX 3a/la4 C  COOJIIOJICHHEM
TpeOoBaHUI SPrOHOMUKH, TEXHUKY|
0e30I1acHOCTH, TUTHEHBI,
pecypcocOepekeHus, TPAaBOBBIX U ITUYECKHX]
HOpPM, HOPM HH(GOPMAITHOHHON O€30MTaCHOCTH;
- BJAaNeTh HaBBIKAMH pACIO3HABaHUS U
BalUThl  MHpOpMalnMK, HH(GOPMAIIMOHHOM
0€30M1aCHOCTH JTMYHOCTH

qrclie B MPUPOJE, UCKYCCTBE, apXUTEKTYPE; YMETh HCIIOIh30BATh
FEOMETPHYECKHUE OTHOIICHHMSI, HAXOUTh T€OMETPUICCKHUE BETUYHHB]
(nvHA, YroJ, IUIoHaab, O0BEM) MPU PEHICHHH 3a7]ad U3 JIPYTHX
Y4eOHBIX IPEMETOB U U3 PEabHOM KU3HU




OK 03 I[InanupoBath u
[pEaIM30BBIBATH COOCTBEHHOE
podeccuoHaIbHOE U TMYHOCTHOE
pa3BUTHE, PEANPHHUMATEILCKYIO
eI TeIbHOCTD B
podeccuoHabHOU chepe,
MCII0JIb30BATh 3HAHUS 110
(bMHAHCOBOW TPAMOTHOCTH B
PA3IMYHBIX KU3HEHHBIX
CUTYyalusx

B
BOCIIMTaHUS:

obactu AYXOBHO-HPABCTBCHHOTI'O

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHUs, STUYECKOTO ITOBEICHUS;
CIIOCOOHOCTh  OLIEHUBATh CUTYallUIO U

OCO3HAaHHBIC pelIcHus,

NPUHUMATH
OPUCHTUPYSICh HAa MOPaJbHO-HPAaBCTBCHHBIC
HOPMbBI 1 HICHHOCTH,

- OCO3HAHME JIMYHOTO BKJIAJA B TOCTPOCHHE
YCTOMYHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM
poauTensM U (WIM) APYTUM 4YJieHAM CEMbH,
CO3aHMI0 CEMbUM HAa OCHOBE OCO3HAHHOIO

MPUHATUSL I[IEHHOCTEW CEMEMHOW KW3HU B

COOTBETCTBUM C  TPaJAULUSAMH  HapoOJOB
Poccuu;
OBnaneHue YHHMBEpCaIbHBIMY

PETYyJIATUBHBIMUA HeﬁCTBHHMHI
a) caMOOpTaHHU3aIIUS:

CaMOCTOATCIbHO OCYHICCTBJIATD

[03HABATENBbHYIO JI€SITEIbHOCTb, BBISBIATH
NpoOJeMbl, CTaBUTh dbopmynupoBaTh

COOCTBEHHBIC 3aga4yu B 06pa3OBaTCJIBHOI71

u

MESTENIbHOCTH U )KU3HEHHBIX CUTYaI[UsX;
- CAMOCTOSITEIILHO COCTABJISITh TUIAH PEIICHUs]
MPOOJIEMBI C YYETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEHN b1
[IPEANOYTEHU;

- 1aBaTb OLICHKY HOBbIM CUTYAIIUAM,

yMEThb OIIEpPUPOBATH HNOHATUSAMU: palrOHAIbHBIE,
MppalnroHalbHbIE, TIOKAa3aTeNIbHbIE, CTETIEHHBIE, JIOTapH(pMUYECKHE,
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

YMETb ONEPUPOBATh IMOHATUSMU: CeueHue
MHOTOTpaHHHKa, Ky0, mapajuiesenurne 1, npusma, nupamuaa, Gpurypal
1 [IOBEPXHOCTh BpALICHUS, IIMIMHAP, KOHYC, map, cepa, CeUeHUS

burypsl BpalleHHs, IJIOCKOCTh, Kacawmascs cgepbl, HUIHHIPA,

MHOTI'OI'paHHHK,

KOHYCa, ILIOmaAb IIOBEPXHOCTU IIHMpaMUlibl, IIPHU3MbI, KOHYCA,

[WIMHIpa, IUIomanb cdepsl, o0beM Kyoa,

[apajuieienunea, NupaMuapl, TPU3Mbl, HUIUHIPA, KOHYCA, 11apa;

IPSIMOYTOJIBHOT'O

YMCHUC I/1306pa)KaTI> MHOT'OI'paHHUKHU U MMOBEPXHOCTU BpalliCHUSA, UX
CCUCHUS OT PYKHU,
DJICKTPOHHBIX

C IMNOMOMIBKO HYEPTCIKHBIX HHCTPYMCHTOB U
CpeacTB; YMCETb pPACIIO3HABATH CHUMMCTPUIO B
IIPOCTPAHCTBE; YMCTh PACIIO3HABATH IPABUJIbHBIC MHOT'OI'PAHHUKH,

nNpsAMOYTroJibHasA CHUCTEMAQ

YMCThL OICPpHUPOBATH TOHATUAMMU!

KOOpAWHAT, KOOPAWHATBI TOYKH, BCKTOP, KOOpPJAWHATBI BCKTOpA,

cyMMal
BEKTOPOB, MPOU3BECHIE BEKTOPA Ha YKMCIIO; HAXOIUTh C TTOMOIIIBIO

CKAIIPHOE MPOU3BEACHHUE, YIroJ MEKIYy BEKTOPAMH,
M3Y4YEHHBIX (OpPMYJ KOOpPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSIHUE

MCKAY ABYMSA TOUYKaMHU




CII0COOCTBOBATH (bopmMHpOBaHUIO y
[POSIBJICHUIO IIUPOKON 3PYAUIIMU B Pa3HBIX
001aCTSIX 3HAHMH, IOCTOSHHO IIOBBIIIATL CBOU
00pa3oBaTeNbHBINA U KYJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

MCIIOJIB30BaTh  NpHEeMbl  pediiekcuu  11s
OLICHKH CUTYAaIllH, BHIOOpA BEPHOTO PEILICHUS;
- YMETh OILICHHBATh PUCKH M CBOEBPEMEHHO
[IPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

B) YMOIIMOHAJIbHBIN HHTEJICKT,
[IpEITOJIararoIInid C(hOPMUPOBAHHOCTD:
BHYTpEHHEI MOTHBAIIH, BKJIFOYAIOIIEH]
CTpEeMJICHHE K JOCTIXKEHUIO LIeJH U YCIeXy,
OIITHMM3M, WHHMIIUATUBHOCTD, yMEHUE
IeCTBOBATD, HCXOsI u3 CBOHX|
BO3MOXKHOCTEI;

- OMIATHH, BKIIOYAIOIMIEH CIOCOOHOCTH|
MOHUMATh SMOIIMOHAIBHOE COCTOSTHHE
IIPYTUX, YYUTHIBATh €0 MPU OCYIIECTBICHUU
KOMMYHHKAITMH, CIIOCOOHOCTh K COYYBCTBHIO
1 COTEPEKUBAHUIO;

-  COIMAIbHBIX HABBIKOB, BKIIFOUYAIOIINX
CIIOCOOHOCTh  BBICTPauWBaTh OTHOIIEHUS C
MIPYTMMH  JIOJbMU, 3a00TUTHCS, TPOSIBISTH
MHTEPEC U pa3peniatb KOH(INKTHI

OK 04 DddexTuBHO
B3alMO/IEIICTBOBATh U pabOTaTh B
KOJUIEKTUBE U KOMaH/E

TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOATEIIbHOCTH U CAMOOIIPEIETIECHHUIO;

-OBJIaJICHUE HaBBIKAMH yueOHO-
ICCIICIOBATEIIHLCKOM, MPOEKTHOMN "

- YMETh ONEPUPOBATh MOHATUIAMU: CIYYAUHBIA ONBIT M CIy4alHOE
COOBbITHE, BEPOSTHOCTH CIIY4alHOTO COOBITHS; YMETh BBIYUCISTH
BEPOSTHOCTH C UCIOJIb30BAHUEM IPa(hUIECKUX METO/I0B; IPUMEHSATH
(OpMYIIBI CIIOKEHUS U YMHOXXEHHUSI BEPOATHOCTEH, KOMOMHATOPHBIE




COITMATLHOM JeSITEIbHOCTH,
OBnaneHue YHHUBEpCAIbHBIMY
KOMMYHHKATHBHBIMU JCHCTBUSIMH:

0) COBMECTHAs 1€ TCIIBHOCTD:

- MMOHMMATh M HCIOJb30BaTh IPEHMYIIECTBA
KOMaHIHOW ¥ MHJIMBUyaIbHOM PabOThI;
PUHUMATh Leau COBMECTHOH

JICATCIIBHOCTH, OpPraHu30BLIBATH H

KOOPJIWHHUPOBATh JNENCTBUSA 1o e¢

COCTAaBNIATh IIJIaH JCHCTBHI,
c

ITOCTUKEHUIO!
pacrpenensiTte poJiu
Y4aCTHUKOB o0cyxaTh
COBMECTHOM pabOThI;

- KOOPJIMHUPOBATHh W BBHINOJHATH PaboOTy B
YCIIOBUSX BUPTYaJIbHOTO

Y4ETOM MHEHHI
pe3yiabTaThl

peanpHOrO, "
KOMOWHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYILECTBIIATh MO3UTUBHOE CTPATETUYECKOE
MOBEJICHWEC B  Pa3jIMYHBIX  CHUTYaIUsX,
MPOSIBIISITH TBOPUECTBO UM BOOOpakeHUeE, ObITH
MHUITUATUBHBIM.

OBnaneHue YHHUBEpCaTbHBIMU
PETYIATUBHBIMU 1€HCTBUSMHU:

) IPUHSATHE ce0s U IPYTUX JFOACH:

- MPUHUMATh MOTHBBI U QpTyMEHTBI JPYTHX
im0 e

eI TEeIbHOCTH;

npu aHaJIn3e pe3ynbTaToB
- IIpU3HaBaTh CBOE IIPaBO U IIPaBO JPYIUX
ITFOJIeH Ha OITUOKY;

- Pa3BUBATH CIIOCOOHOCTh TTOHUMATh MHUD (|

(akThl 1 (HOpMYIBI MPH PELICHUH 33/a4; OIICHWBATh BEPOSTHOCTH|
peabHBIX COOBITHH; 3HAKOMCTBO CO CIy4YalHBIMH BEJIHMYHMHAMU;
YMEHHUE PUBOJIUTH MIPUMEPHI TIPOSIBICHUS 3aKOHA OOJIBIINX YHCEN B
[IPUPOJIHBIX U OOIECTBEHHBIX SIBJICHUSX;

- yMeTb CBOOOJHO ONEPUPOBATH IMOHATUSAMH: CTENEHb C LEJIbIM
KOPEHb  HAaTypaJbHOM  CTEICHH,
JEHCTBUTEIILHBIM

[I0Ka3aTCJICM, CTCIICHb C

pallMOHATIBHBIM  IOKa3aTelleM, CTENeHb C
(BemiecTBEHHBIM) TTOKa3aTeNeM, JIorapudM 4ncia, CHHYC, KOCHHYC U
TaHT'€HC IIPOU3BOJIBHOTO YHCIIA;

- yMeThb CBOOOJHO OIEPHPOBATH MOHATHAMHU: Tpaduk (yHKIHH,

oOpatHast (GyHKIWS, KOMITO3UIMS (QYHKIUH, JTHHEHHas (QYyHKIUS,

KBaJIpaThu4iHasi (I)YHKI_[I/IH, CTCIICHHAsA (1)YHKI_[I/IH C O CJIbIM
[I0OKa3aTCJICEM, TPUTOHOMCETPUYCCKUC (I)YHKI_II/II/I, 06paTHbIe
TPUTOHOMCETPUYCCKHEC (bYHKI_II/II/I, IIOKa3aTcJIbHasA 51

iorapupmuyueckas (yHKIHUH; YMEThb CTPOUTH TpapuKu (YHKLUH,
BBITIOJIHATH peoOpa3oBaHusl rpaQuKOB (YHKIIHIA;

- YMETPh HCIIOJIb30BaTh Tpaguk GyHKINN U U3yU4EHHUS TIPOIIECCOB
M 3aBHCHMOCTEH TIpH pEHICHWW 3a1ad M3 JpYrux ydeOHBIX
NPEeIMETOB W W3 pealbHOW JKWU3HHW; BBIpaXaTtb (opMyIaMu
3aBUCUMOCTH MEXly BETUUYNHAMM;

CBOOOJHO OINEPUPOBaTh IMOHATUSAMHU: YETHOCTh (YHKIIHH,
MEepUOIMYHOCTD ¢byHK1HY, OTPaHUYEHHOCTh byHK1HY,
MOHOTOHHOCTh (YHKIIMH, SKCTpeMyM (YHKIUH, HauOojbllee M
HalMEHbIIee 3HAYeHUS (QYHKUUHU yMETh
MPOBOIUTH UCCIIEAOBaHNE (DYHKITHH;

Ha IIPOMEXKYTKE,
- YMETh UCII0JIb30BaTh CBOMCTBA U TpaduKu GYHKIUHN 1Jis perIeHus
YpaBHEHUI, HEPABEHCTB M 33/ay C IapaMeTpaMu; H300pakaTh Ha
KOOPJIMHATHOM IUIOCKOCTM MHOKECTBA PEUICHUH YpaBHEHH,
HEPaBEHCTB U UX CUCTEM




[O3HULIUU IPYTOT0 YeJIOBEKa

OK 05 OcyiecTBisTh YCTHYIO U
[MMCEMEHHYI0O KOMMYHHKAIUIO Ha
rOCYIapCTBEHHOM SI3bIKE
Poccuiickoit denepaiuu ¢ yueTtom
0COOCHHOCTEH COIMANBHOTO U
KYyJIbTYPHOI'O KOHTEKCTa

B 001acTH 3CTETHYECKOr0 BOCITUTAHUS:

- 3CTETUYECKOE OTHOIICHHUE K MHUPY, BKJIFOYAs
PCTETUKY OBbITAa, HAYYHOTO W TEXHHUYECKOTO
TBOPYECTBA, CIIOPTa, TPyJa M OOIIECTBEHHBIX
OTHOIIICHUI;

- CIIOCOOHOCTH BOCTIPUHUMATH PA3JINIHBIC
BUJIbI HCKYCCTBa, TPAAWLIMU M TBOPUYECTBO
IpYTrUX  HaApOJOB,  OIIYIIATh
PMOIIMOHAIBHOE BO3/ICHCTBHE UCKYCCTBA,;

CBOCT'O n
- Y66)KI[6HHOCTB B 3HAYUMOCTHU OJA JIMYHOCTH]
1 O6I.I.[CCTBa OTCUCCTBCHHOI'0O MW MHUPOBOTIQ|
MCKYCCTBaA, KYJIbTYPHBIX|
Tpaz[mmﬁ W HaApOJHOI'O TBOPUYCCTBA,

OTHHYCCKHUX

- TOTOBHOCTh K CAMOBBIPDOKEHHIO B Pa3HBIX
BUIAaX WCKYCCTBA, CTpPEMIIEHHE TMPOSBIATH
KadecTBa TBOPUECKOW JTMIYHOCTH;

OBnaneHue YHHMBEpCaIbHBIMY
KOMMYHUKATHBHBIMU JICHCTBUSIMU:

a) oO1IeHueE:

OCYIIECTBIISAITh KOMMYHHUKAIIMM BO BCEX

cdepax KU3HY;

pacro3HaBaTh HeBepOaJbHBIE CPEACTBA

06H16HI/I$I, IIOHUMATh 3HAYCHHE COIIHAJIbHBIX

3HAKOB, pacro3HaBaTh MIPENOCHIIKY
KOH(MJIMKTHBIX ~ CHUTyallUd ¥ CcMAr4arh
KOH (DJIMKTBI;

- Pa3BCPHYTO U JIOTUYHO HU3JIaraTb CBOIKO TOYKY)|
BPCHUS C UCIIOJIB30BAHUCM A3BIKOBLIX CPEACTB

- yYMEThb OIIEPUPOBATH MOHATHAMHU: CpeAHee apu(pMETHUYECKOE,
MeanaHa, HauOousblee 3HAYCHMUS,
mucriepcus, CTaHIapTHOE OTKJIOHEHHWE YMCIIOBOrO Habopa; yMEHHE
M3BJIEKATh, MHTEPIPETUPOBATh HH(OPMALIMIO, MPEACTABICHHYIO B

Tabiuiax, Ha JauarpamMmax, rpadukax, OTpaKarollyl0 CBOMNCTBA

N  HaAHMMCHBIICC pasMax,

[PeaTbHBIX IPOIECCOB M SBICHHIA; MPEACTABIATh MH(OPMAIHIO C
MOMOIII0 TAa0JIMI] W JUarpaMM; HCCIEI0BATh CTATHCTUYECKHE
TaHHBIE, B TOM YHUCJIE C MPUMEHEHUEM TIpaUUecKuXx METOAOB |
PIIEKTPOHHBIX CPEJICTB;

- YMETb OIIEPUPOBATH IOHATUSAMM: TOYKA, IpsAMasi, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYTPAHHBIA YroOJI, CKPEUIMBAIOLIUECS IPSMBIE,
[1apaJUICJIbHOCTh U IEPIEHAUKYIAPHOCTh MPAMBIX U IIJIOCKOCTEM,
YTOJI MEXIY HPSAMBIMH, YToJl MEXKIY NPSMOM U IJIOCKOCTBIO, YIOJ
MEXIy IUIOCKOCTSIMH, pAacCTOSIHUE OT TOYKHM JI0 IIJIOCKOCTH,
[PACCTOSIHUE MEXKIY IPSIMBIMH, PACCTOSTHUE MEXAY INIOCKOCTSIMY;

- YMETh HCIOJIb30BaTh NPHU PELIEHUH 3a]ad U3y4deHHbIE (DAKTBI U
TEOpEMBbl TJIAHUMETPUU; YMEHHE OLEHUBATh pPa3Mepbl OOBEKTOB

OKpYZ’Karomero Mmupa




OK 06 ITposiBisATE Ipak1aHCKO-
[IaTPUOTHUYECKYIO MTO3ULHUIO,
[IEMOHCTPUPOBATH OCO3HAHHOE
[IOBEICHHE HA OCHOBE
TpaIULIOHHBIX
00111€4eTI0BEYECKUX LIEHHOCTEH, B
TOM YHCJIE C yYETOM
rapMOHHU3ALUU
MEXHAIIMOHAIBHBIX U
MEXPEIUTNO3HbIX OTHOIIEHUH,
[IPUMEHSTH CTaHIapThI
QHTUKOPPYIIIMOHHOTO OBECHUS

OCO3HaHHE OOYYAIOIIUMHUCS POCCUICKON
rpak1aHCKOW UJICHTUYHOCTH;

- LCJICHAIIPaBICHHOE DPAa3BUTUE BHYTPEHHEH
[MO3ULIMM JINYHOCTM Ha OCHOBE JYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEN HapoJi0B
Poccuiickoii ®enepanuu, HUCTOPUYECKUX U
HalOHAIbHO-KYJIbTYPHBIX TpaguLui,

(opMupoBaHue CUCTEMBI 3HAYMMBIX|

LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
QHTUKOPPYILIMOHHOIO MHPOBO33PEHMUS,
[IPAaBOCO3HAHUSA, DKOJIOTMYECKON KYJBTYPBHI,

CIIOCOOHOCTH  CTaBUTh LEIH U  CTPOUTH
PKI3HEHHBIC TUIAHbI;

B gacTy rpax1aHCKOTO BOCIIUTAHUS:

- OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX NpaB U
00sI3aHHOCTEH,  yBak€HME  3aKOHa 1|
MPaBOTIOPSIIIKA;

- HNPUHATHUC TpaJUUOHWUOHHBIX HAIIMOHAJIbHBIX,
00IIeYEIOBEUECKUX  TYMAHUCTHUYECKUX U
NTeMOKPAaTUYECKUX LIEHHOCTEHH;
MPOTUBOCTOSATh

- TOTOBHOCTb nacoOJIOrnnu

DKCTpeMH3Ma, HaAIMOHATU3Ma, KceHodoouw,

TUCKpPUMUHALIUN o COLIMAIIbHBIM,
PETUTUO3HBIM,  PAcoOBBIM,  HAlMOHAJIBHBIM|
MpU3HAKaM;

- FOTOBHOCTD BECTH COBMECTHYIO

NeSTeIbHOCTh B MHTEpecax TIpa)JaaHCKOIro
oOl1ecTBa, y4acTBOBATh B CaMOYIPABICHUU B
OpraHu3aIu

0011e00pa30BaTEIHLHOM u

- YMETh ONIEPUPOBATH IMOHATUAMU: IPAMOYTOJIbHAS CUCTEMA
KOOPAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE IPOU3BEACHUE, YTOJ MEXKY BEKTOpaMHU, CyMMa
BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YHUCIIO; HAXOJUTh C TIOMOIIBIO
M3Y4YEHHBIX (DOPMYI KOOPIMHATHI CEPETUHBI OTPE3Ka, PACCTOSHUE
MEXIy IBYMsI TOUKaMU;

-yMETh BBIOUPATH MOAXOISAIINI U3yYEeHHBIA METO ISl PEeLICHUS
3a/iauu, pacro3HaBaTh MaTeMaTHYECKUe (PaKThl 1 MAaTEMaTHUYECKUE
MOJICITH B IIPUPOIHBIX M OOIIECCTBCHHBIX SIBJICHUSIX, B HICKYCCTBE;
YMEHHE IPUBOJUTH MPUMEPHI MATEMATUYECKUX OTKPBITUI
[POCCUICKON U MUPOBOW MAaTEMAaTUYECKON HAYKH.

- YMETh OIEpUPOBATh MOHATUSIMU: CIYYAUHBIA OMNBIT U CIy4alHOE
COOBbITHE, BEPOSATHOCTH CIY4alHOTO COOBITHS; YMETh BBIYUCISTH
BEPOATHOCTH C UCIIOJIb30BAHUEM T'pahUUECKUX METOAOB; IPUMEHSITh
(bOpPMYIIBI CIOKEHHSI U YMHOXKEHUSI BEPOSITHOCTEHN, KOMOMHATOPHBIE
(bakThl U GOpMYIBI TIPU pPEIICHUU 3aJ]a4; OLEHUBATh BEPOSTHOCTH
PEATbHBIX COOBITUI; 3HAKOMCTBO CO CIyYalHBIMUA BEJIMYMHAMU,
YMEHHUE TPUBOAUTH IPUMEPHI IPOSBIICHUS 3aKOHA OOJIBIIUX YHCEIT B
[IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX




NIETCKO-IOHOLIECKUX OpraHu3alusix;

- YMEHHUE B3aUMO/IEHCTBOBATh C COLMAIbHBIMY
MHCTUTYTaMM B COOTBETCTBUM C  MX
(YHKLMSAMU U Ha3HAUEHUEM;

- TOTOBHOCTb K  TyMAaHMTapHOH N
BOJIOHTEPCKOM AEATEIbHOCTH;
[aTPUOTUYECKOIO BOCIIUTAHHUS:

- c(hopMUPOBAHHOCTH pOCCHIICKOH
FPaXAAHCKOW WJIEHTUYHOCTH, NaTpUOTHU3MA,
YBaXEHHMsI K CBOEMY Hapoay, 4YYyBCTBA]
OTBETCTBEHHOCTH niepen PonmHOM, ropmocty
3a CBOM Kpail, cBO0 Ponuny, cBOHN S3BIK N
KYJIBTYDY, IIPOLLIOE u HacTosIIEee
MHOTOHALlMOHAJIBHOTO Hapoaa Poccuy;

- LIEHHOCTHOE OTHOLICHHE K|
rOCY/1apCTBEHHBIM CHUMBOJIaM,
MCTOPUYECKOMY M TPUPOJHOMY HACIEIUIO,
naMsTHUKaM, TpaJulusM HaponoB Poccun,
nocTkeHusiM Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUAX U TPYJE;

- ujeiiHas yOeXIEHHOCTb, TOTOBHOCTb K
CILY’KECHHIO U 3alIUTe OreuecTna,
OTBETCTBEHHOCTD 32 €r0 CyJb0Y;

OCBOCHHBIE 00YYarOIMMUCS MEXIIPEIMETHbIE
MOHATUSI W YHUBEpcaJlbHble  yueOHbIE
neiicTBUS  (peryssiTUBHBIE, IO3HABATENIbHBIE,
KOMMYHHUKaTHBHbIE);

- CIOCOOHOCTh WX  HCHOJBb30BaHUS B
[I03HABAaTEIIbHON M COLMAIBHOM TPAKTHKE,




00pa30BaTeIbHON TPAEKTOPHH;

- OBJIaJICHUE HaBbIKaMH y4eOHO-
MCCIIEI0BATENBCKON, POEKTHON U
COLIMAIBHON JI€ATEIbHOCTH

TOTOBHOCTD K CaMOCTOSTEIIbHOMY]
[UIAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
e TeTbHOCTH, OpraHu3aluu y4eOHOTO
COTpYIHUYECTBA c neAarornyeckumy|
pabOTHUKAMU U CBEPCTHUKAMH, K YYaCTHUIO B
[IOCTPOCHUU WHAUBHUYyaJIbHOM

OK 07 CogneiicTBOBaThH
COXPAHEHHUIO OKPYXKAIOUIEH Cpebl,
pecypcocOepeeHnI0, IPUMEHSTh
3HaHUS 00 N3MEHEHUU KJIMMaTa,
[IPUHLIMIIBI OEPEKITMBOTO
[TPOM3BOJICTBA, 3PPEKTUBHO
NIEHCTBOBATh B UPE3BBbIYANHBIX
CUTYaIUsIX

- HE [IPUHUMATh JEHCTBUSA, IPUHOCSIINE BpPE/]
OKpY’Karolllen cpeae;

- YMETh MPOTHO3UPOBATH HEOIArONPUSTHHIC
SKOJIOTUYECKHE MIOCJIE/ICTBUS]
MpEAITPUHAMAEMBIX JICUCTBUH,
[pEIOTBpALIaTh HX;

paclinpuTh OIIBIT ACATCIIbHOCTH
DKOJIOTHYECKOM HAMPaBICHHOCTH,

- pa3pabarbIBaTh IJIaH PELICHUS MPOOIEMBI C
YUETOM aHallu3a WMEIOIINXCS MaTepUaTbHbBIX
1 HEeMaTepUAIbHBIX PECYPCOB;

- OCYIIECTBIISATH II€JIEHANIPABICHHBI TOWCK
MepeHoca CPelCTB MW CIIOCOOOB JICHCTBHS B
PO ECCHOHABHYIO CPEY;

YMETH
MMO3HABATCIIBHYI0 W TPAKTHYECKYI0 00JIacTH

NEPECHOCUTD 3HaHUA B

PKH3HCICATCIIbHOCTH,

npeajaratb HOBBIC IIPOCKTBI, OLCHHBATH

M€ C MO3UIUKU HOBU3HBI, OPUTMHAJIBHOCTHU,

YMETh ONEpPUPOBATh MOHATUSAMU: (DYHKUHMSA, HeENpepbIBHAS
(byHKIMS, TPOU3BOIHAS, IEPBOOOPA3HAs], OMPECICHHBIM HHTETPaL;
YMETb  HAXOAWTh MPOM3BOAHBIC  AJIEMEHTApHBIX  (QYHKIUH,
MCIIOJIb3Ysl CIPABOYHBIE MAaTepuasbl, UCCIEAOBaTh B MPOCTEHIINX
ciaydasx (YyHKIUM HAa MOHOTOHHOCTh, HAaXOJWTh HaWOOJBIINE U

HAaUMEHbBIINE 3HAYEHUS PYHKIHM; CTPOUTDH I'padKH MHOTOUWIEHOB C

MCIIOJIb30BAaHUEM armapara MaTeMaTUYeCKOTO aHalIu3a; MPUMEHSTh
[MPOM3BOAHYIO TIPU pEIICHWM 3aJa4 Ha JABWKEHHUE; penaTh
MPAKTUKO-OPUEHTUPOBAHHBIE  3a7aud  Ha  HauOoONbIIME |

HAMMCHBIINEC 3HAYCHUS, HA HaAXOXIACHUC IIYyTHU, CKOPOCTHU U

YCKOPEHUS;
- YMETb OIIEPUPOBATh MOHATHSAMH: JBUKECHHE B IPOCTPAHCTBE,
Mo00HbIE (DUTYpPHl B MPOCTPAHCTBE; HUCIOJIb30BaTh OTHOLICHHE
rioniazied MOBEpXHOCTE M 00BEMOB MOAOOHBIX (uryp mpu

[pEeIICHUH 3a7a4;

YMETh BBIUUCIATH TEOMETPUUYECKHE BEIWYWHBI (JUTHMHA, YTOI,
101316, 00bEM, IJIOMAIs MOBEPXHOCTH), UCTOJIBb3YS H3YYCHHBIC
(hOPMYITBI U METOTBI




[MPAaKTUYECKON 3HAYUMOCTH;
- J1aBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCHUTb
KOPPEKTUBBI

B JACATCIIBHOCTb, OICHUBATL

COOTBETCTBUEC PE3YJIIbTATOB LEIAM

[IK 1.1. BeinonHaTh
HITYKaTypHbIE PaOOTHI MO
OTJI€JIKE BHYTPEHHUX U
Hapy>KHBIX IOBEPXHOCTEMN
31aHUM U COOPYKEHUM.

HaJIM4HuEC MOTHUBAIIUN K

VIMYHOCTHOMY PAa3BUTHIO

o0y4YeHHI0 W
- CIIOCOOHOCTh HCII0JIH30BaHMUS]]
METOTIPEIMETHBIX MOHITHN U YHUBEPCAIbHBIX
yaeOHBIX JCHCTBUN B II03HABATECIBHOU W

COHH&HBHOﬁ IIPAKTHKE, TOTOBHOCTB K|
CAMOCTOSATCIIBHOMY

OCYILECTBJICHHIO  y4eOHOM

IIJIAHUPOBAHHIO b5l
JACATCIIbHOCTH,
OpraHru3alin y‘Ie6HOFO COTpyAHUYCCTBA (|

[e1arornyecKuMu paboTHUKaMU u
CBCPCTHUKaAMHU, K YYaCTUIO B IOCTPOCHUU
VMHIVBUYaJIbHON o0pa3oBaTeNIbHOM]
TPaeKTOPUH

- CaMOCTOATENbHO  (QOpPMYIHpPOBaTH U

AKTyalIM3UpoOBaTh MpoOJIeMy, paccMaTpuBaTh
€€ BCECTOPOHHE

- ONpeNeNsITh IeNu ACSITeNbHOCTH, 33aBaTh
MapaMeTpbl U KPUTEPUU UX JOCTHIKECHUS

- BHOCUTH KOppeKTI/IBBI B JOCATCIBHOCTD,
OIICHUBATH COOTBCTCTBUC pe3y.]'II)TaTOB I CIIAM,,
OIICHUBATH pI/ICKI/I HOCJ'IG)ICTBI/Iﬁ JCATCIIBHOCTHU
- CHOCOOHOCTD Hu TOTOBHOCTH K
CaMOCTOSITEIILHOMY TTOMCKY METOJIOB PEIICHUS]
MPAKTUIECKIX

Pa3JIMYHBIX MCTOAOB ITO3HAHUA

3aga4, IMPUMCHCHUTO

YMEHHE OIepHUpOBaTh MOHSATHAMH : CTENEHb YHUCIa, Jorapudm;
YMEHHE BBINOJHATh BBIYMCICHHE 3HAUYCHHH M IpeoOpa3oBaHus
BHIDOKEHUI CO CTeneHsMH U Jorapudmamu, mpeodpa3zoBaHus]
TPOOHO-PANMOHATEHBIX BBIPAKCHHIA,

- YMEHHE peuaTh TEKCTOBBIC 3a/1a4i PA3HBIX TUIIOB (B TOM YHCIIE HA)
MPOICHTHI, JOJMM W YacTH, Ha JIBIDKEHHE, pPabdOTy, CTOMMOCTh
TOBapOB M YCIIYT, HAJIIOTH, 3374 U3 00JIaCTH YIPaBIICHHS JINYHBIMY|
M CeMEHHBIMH (PMHAHCAMH); COCTABJISATH BBIPAKEHUS, YpPaBHEHWS,

HCPAaBCHCTBA W HUX CHUCTEMbI 110 YCJIOBHUIO 3aJladyu, HCCICIOBATH

[OJlydeHHOE  pelIeHHMEe W OLEHUBAaTh  IPaBJONOJA00HOCTH
[PE3yJIbTaTOB

- YMEHHME OINEepUpPOBaTh MOHATUSAMU: CpelHee apumMeTnyeckoe,
MeauaHa, HauOoJsiplliee W HaMMEHbIee 3HAueHUus, pa3Max,

IMCIIEpCHs, CTaHAAPTHOE OTKJIOHEHHE YMCIIOBOrO Habopa; yMEHHE
M3BJICKaTh, MHTEPIPETUPOBATh MH(OPMAIUIO, MPEICTABICHHYIO B
TabnmuIax, Ha Juarpammax, rpadukax, OTpakarollylo CBOICTBa
peaIbHBIX IMPOLECCOB M SABICHWN; MPEACTaBIATh MH(OPMAIHMIO C
MOMOILBIO TaONUI[ W JUarpaMM; HCCIEeI0BaTh CTATUCTUYECKHE
TaHHBIE, B TOM YHUCJIE C NMPUMEHEHUEM TrpaHUuecKux METOA0B |
PIIEKTPOHHBIX CPEJCTB

- YMEHHUE OIIepUpOBaTh MOHATHAMH: TOUYKA, IpsiMas, IUIOCKOCTb,
JBYTPaHHBIM  Yrod,
[MapaJUIEIbHOCTh M NEPIEHAUKYIIPHOCTh NPSIMBIX MU ITOCKOCTEH,

IPOCTPAHCTBO, CKpCHIUBAIOIIHECA TIPAMBIC,

YTOJI MCKAY MNPSAMBIMH, YIrOJl MCKIY HpﬂMOﬁ H TIOCKOCTBIO, YT'OJI
MCKAY IINIOCKOCTAMHU, PACCTOAHUC OT TOYKU OO IIJIOCKOCTH,




- (hOpMUPOBAHHE HAYYHOT'O THIA MBIIUICHUS,

BJIaICHUC Hay4HOU TEPMUHOJIOTHEN,
KJIFOUEBBIMU ITIOHATUAMU ¥ METOJAMU

- pa3zpabaTbIBaTh IUIAH PELIEHUs MPOOJIEMBI C
Y4ETOM aHAIM3a MMEIOIIUXCS MaTepUaJIbHbBIX
1 HEMAaTEPUAIBHBIX PECYPCOB

- BJIQJIETh HaBbIKAMU MOJY4YEHUs HHPOpMaLUY
13 HMCTOYHHMKOB

Pa3HbIX THUIIOB,

CAMOCTOSATENIbHO ~ OCYIIECTBISATH  IOWUCK,
AQHAJTN3, CHCTEMATU3alluI0 M WHTEPIPETAIHIO
MHPOpPMALIUK  Pa3iIMYHBIX BHIOB U (GOpPM

MIPCACTAaBJICHUA

[PACCTOSIHUE MEXAY MPSMBIMH, PACCTOSHUE MEXIY IUIOCKOCTSIMU;
VMEHHE WMCIOJIb30BaTh MPHU PEIICHUW 3a/7a4 HU3YYCHHBIE (DAKTBHI H
TEOpeMbl IUIAHUMETPUU;, YMEHHE OLICHMBATh pa3Mepbl OOBEKTOB
OKPYXKAroIIero Mupa

YMEHHME OIEepUPOBATh TMOHATUSMU: MHOTOTPAHHUK, CEUYEHUE
MHOTOTpaHHHKA, Ky0, mapajuiesenune 1, npusma, nupamuaa, Gpurypal
1 [TOBEPXHOCTh BpALICHUS, IIMIMHAP, KOHYC, map, cepa, CeUeHUS
(burypel BpamieHus, IJIOCKOCTh, Kacaromascs cQepsl, HWIMHIPA,
KOHyCa, IUIOLIA[b IOBEPXHOCTU MHPAMMU/IBI,

LIJIMHPA,

IIpU3MBI, KOHYCA,

wiomank cdepbl, o0beM Kyoa,

[apajuieienunea, NupaMuapl, TPU3Mbl, HUIUHIPA, KOHYyCA, 11apa;

IPSIMOYTOJIBHOT'O

YMCHUC I/I306pa)KaTL MHOT'OI'PaHHHUKH U ITOBCPXHOCTHU BPALICHH, UX
CCUCHUS OT PYKH, C IMIIOMOMIBIO YCPTCIKHBIX HHCTPYMCHTOB H
DJICKTPOHHBIX CpCACTB; YMCHHC PACIIO3HABATH CHMMCETPUIO B
IMPOCTPAHCTBE; YMCHUC PACTIO3HABATD IIPABUJILHBIC MHOTOTPAHHUKHU
- YMCHUC BBIYUCIIATH TI'COMETPHUUYCCKUE BCIWMYHHBI (HJ'II/IHa, yroua,

rioniab, 00beM, MIIOMAAb MOBEPXHOCTH), UCHOJB3YSl U3YUYEHHBIE

(hOPMYJITBI U METOIBI




2. CrtpykTypa u couepkaHue o0nieo0pa3oBaTeIbHON TUCITUTITUHBI

Buj yueOHoi1 padoThl Oobvem 6 uacax
O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 250
B T.Y.

OcHoBHOe cojiep:KaHue 196
BT. U..

TEOPETUUECKOE 00yUueHue 182
IIPAKTUYECKUE 3aHATUS 14
IIpodeccnonanbHO-0OpHEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue 36
NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TEOpeTU4ecKoe o0yueHue

NPaKTUYECKUE 3aHATHS 36
NuauBuayanbHbIil IPOEKT (da/tem) HET
KouncyabTanuu 12

IMpomexxyTounas aTrecTanus (3IK3aMeH) 6




2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUe TUCIHIJIMHBI

Conep:xanue yueOHOro Marepuasa (0CHOBHOe U PodecCuoOHAIBHO-

HaumeHnoBanue pasaesio . | O0bem ®opmupyemble
OPHEHTHPOBAHHOE), JIA00PATOPHbIE  NPAKTHYECKHE 3aHATHS, TPUKJIAIHOI
U TeM 4acoB KOMIIeTEeHIIUH
MOYJIb (IIPY HAJTUYHH)
1 2 3 4
Ocnosnoe cooeprcanue
Pa3nea 1. IloBTOpenne Kypca MAaTeMaTHKH OCHOBHOM IIKOJIbI 18
Tema 1.1 Cogepxanue yaeOHOTO MaTepuana
Lenb u 3agauM | Llens u 3a7aun MaTeMaTUKH P OCBOEHUH CIIEUATBHOCTH.
MaTeMaTUKU npy | bazoBele 3HaHMS W yMEHHS [0 MaTeMaTUKe B MpodeccHoHaNbHOM H B
OCBOEHHUU CIELUAIBHOCTH. | IOBCEAHEBHOM JCSITEIbHOCTH. 4
Yucna v BEIYHCIICHHS JleficTBUsT HaA  TOJOXKUTEJIBHBIMU W OTPULATENIBHBIMM  YMCIaMH, C
OOBIKHOBEHHBIMH H JIECATUYHBIMH Ipo0sMu. J[efCcTBHsI co cTeneHsIMH, (OPMYITBI
COKpAIIEHHOI'O0 YMHOXECHUS
Tema 1.2 Cogepxanue yueOHOro MaTepuana OK 01, OK 02, OK
IIpouenTtHeie BeruKciaeHus. | [IpocTeie MpoIeHTHI, pa3HbIE CIOCOOBI UX BBIYUCIICHUS. 4 03, OK 04, OK 05,
YpaBHEHUs U HEPABEHCTBA | JIuHelHbIE, KBaJpaTHBIE, IPOOHO-IMHEWHBIE YPABHEHUS H HEPABEHCTBA OK 06
Tema 1.3. Ilpogpeccuonanvno-opuenmuposannoe cooepicanue (cooeporcanue [K1.1,
[IporicHTHBIE BBIYUCICHUS | RPUKIAOHO20 MOOYIs)
B npodeccruonansHbiX | [IpakTuueckoe 3ansitue Ne 1 [IpocTbie U CIIOKHBIE IPOIICHTHL.
3ajiadax IpakTuueckoe 3ansaTHe Ne 2 [IpoleHTHBIC BBIYUCICHUS B IPO(ECCHOHATBHBIX 4
3aa4ax
Tema 1.4 Coneprxanue yueOHOro MaTepuaa
Pemenne 3amau. Bxoanoii | Beruncnenus u npeobpa3zoBanus. Y paBHEHUS U HEPABEHCTBA. 4
KOHTPOJIb ['eomeTpus Ha TIOCKOCTH
IIpakTuyeckoe 3ansitue Ne 3 KonrtponbHas pabota «Beluucienus u 5
npeoOpa3oBaHUs»
Pa3nea 2 IIpsimble ¥ NJIOCKOCTH B IpocTpaHcTBe. KOOpAMHATHI M BEKTOPHI B IPOCTPAHCTBE 30 OK 01, OK 03,
Tema 2.1.  OcnoBuble | ConepikaHue yueOHOro MaTepuana OK 04, OK 07




Conep:xanue yueOHOro Marepuasa (0CHOBHOe U POodecCHoOHAIBHO-

HaumeHnoBaHue pasaesio . | O0bem ®opmupyemble
OPHEHTHPOBAHHOE), JIA00PATOPHbIE H NPAKTHYECKHE 3aHATHS, IPUKJIATHOI
U TeM 4acos KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYMH)
noHsATUs  crepeomerpuu. | [Ipeamer crepeomerpuu. OCHOBHBIC MOHATHS (TOYKA, MpsAMas, IJIOCKOCTh, [IK1.1,
Pacnionoxkenue mpsMbIX H | IpocTpaHcTBO). OCHOBHBIE akcHMOMBI — crepeoMerpun. Ilepecekarommecs,
IJI0CKOCTEN napasuieJIbHbIe U CKPEIIMBAIOIINECS TIPSIMBbIE. 4
Yron wmexay mHpsAMbIMM B IpocTpaHCTBE. [lepneHIuKyIsIpHOCTh MpPSMBIX.
OCHOBHBIE TIPOCTPAHCTBEHHBIE (PUTYPBHI
Tema 2.2. IlapamnensHocth | Conepkanue y4eOHOTO MaTepuaa
MPSIMBIX, IpsIMON u | IlapannensHbie mpsimas u mwockocts. Onpenenenue. [pusnak. CBoiicTa.
IJIOCKOCTH, TUIOCKOCTEH [Tapamnensubie mwiockoctu. Onpenenenue. [Ipuznak. CoiicTaa.
TeTtpaszip u €ro >JIeMEHTHI. 6
[Tapannenenunen u ero saeMeHTbl. CBOMCTBA NPOTUBONOJIOXKHBIX TI'paHEH U
nuaroHaiel napasuienenunena. [loctpoeHue OCHOBHBIX CeueHUM
Tema 2.3. | Copepxannie yueOHOTO MaTepHana
[leprnieH TUKYISIPHOCTD [lepnenaukynapueie npsimble. [lapannenbHble NpsMble, NMEPHEHIUKYISIPHBIE K
MPSIMBIX, npsiMoit U | miockocTy. [Ipu3Hak nepneHauKyIsIpHOCTH MPSIMON U TNIOCKOCTH 2
IIJIOCKOCTH, TUIOCKOCTEN
Tema 2.4. Ilepnenauxynsp | Conepkanue yueOHOro MaTepuaia
U HakjoHHas. Teopema o
Tpex MepHeH MKy IApax HepneHnHKynfv{p U HakJoHHasg. Teopema O Tpex NepHEeHIUKYJsApax. YToi
MEX1y MPSMOI U MIIOCKOCTBIO. 4
VYroa mexay miockocTsMu. [lepneHanKysipHbIE MIIOCKOCTH.
PaccrosHus B mpocTpaHCTBE
Tema 2.5. Koopaunatel u | CopepikaHue yueOHOro Marepuania
BEKTOPBI B IPOCTPAHCTBE | JlekapTOBBI KOOPAMHATHI B IpOCcTpaHcTBe. BekTopsl B mpocTpancTBe. CroskeHue
U BbIYUTaHHE BEKTOPOB. Y MHOKEHHE BEKTOPa Ha YUCIIO. 4

CKaJ'IHpHOC MMPOU3BCACHUC BEKTOPOB. HpOCTCI\/'IIJ_II/IC 3ala4i B KOOpAWHATax

Tema 2.6.
IUIOCKOCTH B

IIpssmble u

Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (cooeprcanue
RPUKIAAOHO20 MOOY)




Conep:xanue yueOHOro Marepuasa (0CHOBHOe U POodecCHoOHAIBHO-

HaumeHnoBaHue pasaesio . | O0bem ®opmupyemble
OPHEHTHPOBAHHOE), JIA00PATOPHbIE H NPAKTHYECKHE 3aHATHS, IPUKJIATHOI
U TeM 4acos KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYMH)
MPAKTUYECKUX 3a]a4ax IIpakTnyeckoe 3ansitue Ne 4 BsauMHOE pacrnojio)XKeHUE TMPSAMBIX B
IIPOCTPAHCTBE.
IIpakTnyeckoe 3ansitue Ne 5 [lapamienbHOCT, TPSAMOW U IIOCKOCTH,
MapajuIeNbHOCTh IIOCKOCTEN, NEPHEHAUKYISIPHOCTD MIOCKOCTEN. 6
IIpakTyeckoe 3ansitThe Ne 6 PacnonoxeHue NOpsSAMbIX M IUIOCKOCTEH B
OKpyXaroleM Mupe (Ipupoje, apXUTEKType, TEXHUKe). PerieHue nmpakTHKO-
OpPUEHTUPOBAHHBIX 3a7a4
Tema 2.7 Pemenue 3anau. | Copepikanue yueOHOro Marepuana
IIpambple ¥ IJIOCKOCTH, | PacmosnoxeHne NpsMbIX U MJIOCKOCTEH B mpocTpaHcTBe. [leprneHnukynapHoCTh U
KOOPJHMHATHI M BEKTOPHI B | MApAJUIEIbHOCTh MPSIMBIX UM IUIOCKOCTEeH. JlekapToBbl ~KOOpAMHATHI B 5
IIPOCTPAHCTBE npoctpancTBe. Bekropsl B mpocTpaHcTBe. CloKeHUE M BBIYUTAHHE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha yuciao. KooparHaTel BEKTOpa
IIpakTnyeckoe 3ansatue Ne 7 KonrponbHast padota «[IpsiMble M TUIOCKOCTH B 5
IIPOCTPAHCTBE»
Pa3nea 3. OcHoBbl TpuronomMerpuu. Tpuronomerpuyeckue GyHKuuu 26
Tema 3.1 Coneprxanue yueOHOro MaTepuaa
Tpuronomerpuueckue Paguannas wmepa yrma. IloBopoT TOYKM BOKpYr Hadajga KOOpPAMHAT.
Gynkuuu  npousBosbHOTO | OmnpesencHue CHHyca, KOCHHYCa, TAHT€HCa U KOTAHTeHCa. 4
yria, quciia 3HaKu CHUHYCa, KOCUHYCa, TAHT€HCAa U KOTaHT€HCa MO YETBEPTSIM. 3aBUCHUMOCTb
MEXIy CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHT€HCOM OJIHOTO U TOTO K€ yTJia OK 01, OK 02, OK
Tema 3.2 OcnoBHble | ConepikaHue yueOHOro MaTtepuana 03, OK 04, OK 05
TPUTOHOMETPUUYECKUE Tpuronomerpuueckue TOXKIECTBA. [Ipeo6pazoBanus MIPOCTEUIINX
TOXJIECTBA TPUTOHOMETPUUECKUX BhIpaxkeHni CUHYC, KOCUHYC, TAHT€HC U KOTAaHTEHC YTIJIOB 2
aH-o
Tema 3.3 Coneprxanue yueOHOro MaTepuaa
Tpuronomerpuyeckue OO6nacTh onpeaeneHus U MHOKECTBO 3HAYEHUH TPUTOHOMETPUUYECKHUX (DYHKIUH. 6

¢byHKIMH, X CBOMcTBa U

YETHOCTH, HEUETHOCTD, IEPUOANIHOCTh TPUTOHOMETPUYECKUX (PYHKIIUH.




Conep:xanue yueOHOro Marepuasa (0CHOBHOe U POodecCHoOHAIBHO-

HaumeHnoBaHue pa3aesion . | O0bem ®opmupyemble
OpPMEHTHPOBAHHOE), JIA00PATOPHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHON
U TeM 4acoB KOMIIeTeHIHH
MOAYJIb (IIPH HAJTUYMH)
rpaduku CgoiicTBa u rpaduku GyHKIHHA Y = COS X, Y = sin X, y = tg X, y = ctg x. Cxxarue u
pacTskeHue rpapUuKoB TPUTOHOMETPUUYECKUX (YHKINH.
[Tpeobpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIA
Tema 3.4 Oo6parnbie | Comepxanue yueOHOTO MaTepHalia
TPUTOHOMETPUUYECKHE OO0patHble TPUTOHOMETPUYECKHE (DYHKIIUH. 4
ynkunn CgoiicTBa u rpaduku 00paTHBIX TPUTOHOMETPHUECKUX (DYHKITHIA
Tema 3.5 Coneprkanue y4eOHOro MaTepuana
Tpuronomerpuueckue VYpaBHeHUE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHe tg X = a, ctg X = a.
YPABHCHUA N HCPABCHCTBA | peijenye TpUTOHOMETPUYECKUMX YpAaBHEHMH OCHOBHBIX THIIOB: MPOCTEHIIHe
TPUTOHOMETPUUYECKHE YpPaBHEHMsI, CBOJAILIMECS K KBaJIpaTHBIM., pellaeMble 6
pa3yioKEeHUEM Ha MHOXKUTEIIU, OAHOPO/IHBIE.
IIpocreiimre TPUrOHOMETPUYECKUE HEPABEHCTBA
Tema 3.6 Pemenne 3amau. | Comepikanue ydeOHOro Marepuana
OcHoBbl TpuroHomerpui. | [IpeodpasoBanue TPUTOHOMETPUUYECKUX BBIPAKECHU. Pemenne
Tpuronomerpuueckue TPUTOHOMETPHUYECKUX YPaBHEHUH U HEPABEHCTB B TOM YHCIIE C HCIOIB30BAaHUEM 2
byHKITIU CBOWCTB (pyHKLUH
IIpakTnyeckoe 3anaTue Ne 8 KonrposibHas pabota «OCHOBBI TPUTOHOMETPHH. 9
Tpuronomerpudeckue GyHKIHUN
Pa3nea 4. IlpousBognas u nepsoodpa3zHas pyHKuMu 50
Tema 4.1 [Tonstue | Comeprkanue yueOHOTO MaTepuaia
npousBoaHou. @opmyisl U | [Ipupamenue aprymenta. llpupamenne ¢yHkuuu. 3anaud, TPUBOIAIIAE K
IpaBuia MTOHATHUIO IIPOU3BOTHOM. OK 01, 0K 03, OK
auddepeHIpoBaHus OrnpenienieHye MPOU3BOAHOM. ATOPUTM OTBICKAHHS IIPOU3BOIHOM. 6 04, OK 06, OK 07
®opmynsl quddepennmponanus. [Ipasuna nuddepeHupoBaHus K11
Tema 4.2 Tlonsarue o | ComepikaHue yueOHOro Marepuana
HEMPEPBIBHOCTH DYHKUMH. | Tonsrne HenpepbIBHON QyHKIMU. CBOWCTBA HEMIPEPHIBHON (DYHKIIHU. 6

Merton nHTEpBaANIOB

CBs13b MEX/1y HETIPEPHIBHOCTHIO U TU(DHEepeHIINPYEMOCTHIO0 (DYHKIIMU B TOUKE.




Conep:xanue yueOHOro Marepuasa (0CHOBHOe U POodecCHoOHAIBHO-

HaumeHnoBaHue pasaesio . | O0bem ®opmupyemble
" Tent OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHUS, TPUKJIATHOM 4AcOB S —
MOAYJIb (IIPH HAJTUYMH)
AJNTOpPUTM pellIeHUs] HEPaBEHCTB METOIOM UHTEPBAJIOB
Tema 4.3 Cogepxanue yaeOHOTO MaTepuaa
['eomeTpuyeckuit u | ['eomeTpuueckrii CMBICT TMPOU3BOJHON (PYHKIIMU — yriaoBod KodhduimeHT
buznvecKkuit CMBICII | KacaTelabHOU K TpaduKy GyHKIIUU B TOUKE. 4
HPOU3BOTHOM VYpaBHeHue KacarelnbHOW K rpaduky GyHKIUU. AJTOPUTM COCTaBJICHUS
ypaBHEHUS KacaTeJIbHOU K rpaduky GyHKIuH y=f(X)
Tema 4.4 Monoronnocts | Conepikanue ydeOHOro Matepuania
GbyHKIIH. Touku | Bo3pactanue u yObiBanue (yHKIMH, COOTBETCTBHE BO3pacTaHUs U yObIBaHUS
JKCTpEeMyMa GyHKIIMM 3HaKy MPOU3BOAHOM. 3a1auu HA MAKCUMYM U MHHUMYM. 4
Anroput™m wuccnenoBaHuss (PyHKUMHM U TMOCTPOEHHsS ee Tpaduka C TMOMOIIBIO
IIPOU3BOHOU
Tema 4.5 HWccnenoBanue | Comepikanue ydeOHOro Marepuania
Gynicumit - noctpoene Touku 3xcTpEeMyMa
rpauKoB
UccnenoBanue GyHKIIMM HA MOHOTOHHOCTD U TTOCTpOEHUE TpauKoB
I'paduxu 1poOHO-TUHEWHBIX QYHKIUI 8
Touku nepernda
Tema 4.6 HaubGonbmee u | Comepkanue ydeOHOTO MaTepuania
HauMEHBIIIee 3Ha4yeHus | HaxoxneHne HanOOJbIEro M HaUMEHbBILIEro 3HaYeHUH (yHKIMH, MOCTpOEHUE 5
byHKIIUU rpaduKOB ¢ UCMOIL30BaHUEM anmapaTa MaTeMaTHYECKOTo aHaIn3a
Tema 4.7 Haxoxnenue | Ilpogheccuonanvno-opuenmuposanmnoe cooepicanue (cooeporcanue
ONTUMAJIBHOTO PE3YNbTAaTa | HPUKAAOHO20 MOOYIs)
¢ momoupo npousBoaHou | [IpakTuyeckoe 3ansTme Ne 9 Hawmenpmee u HauOoJblee 3HAYCHHE
B [TPAKTUYECKHX 3aJauax HENPEePBHIBHON (YHKIIUU HA TPOMEKYTKE
IIpakTnuyeckoe 3aHsaTHe Ne 10 3amaunm Ha OThICKAaHHE HAWOOJBIIUX U 6

HanMCHBIINX BCIMYHH

IIpakTuyeckoe 3anaTme Ne 11 @Dusnuecknii CMbICT TPOU3BOAHON B




Conep:xanue yueOHOro Marepuasa (0CHOBHOe U POodecCHoOHAIBHO-

HaumeHnoBaHue pasaesio . | O0bem ®opmupyemble
OPHEHTHPOBAHHOE), JIA00PATOPHbIE H NPAKTHYECKHE 3aHATHS, IPUKJIATHOI
U TeM 4acos KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYMH)
npodecCHOHANBHBIX 3aJja4aX TEXHOJIOTUYECKOTO MPOoduis
Tema 4.8 IlepooOpasnas | ComeprkaHue ydeOHOro MaTepuasa
byHKIHM. ITpaBwia | O3HaKOMIIEHHE C MMOHATHEM MHTErpaja W ImepBooOpasHou isa GyHKuuu y=f(X).
HaXO0XACHUS Pemenune 3amay Ha CBsA3b NEPBOOOpPAa3HOM M €€ NPOU3BOAHOM, BBIYMCICHHUE
1epBoOOpa3HBIX nepBOOOPA3HON ISl JAHHOU (PYHKITHH. 4
Tabmuua ¢opmyn JUIs HaxOXAEHUS IepBooOpasHbIX. M3yueHue mnpaBuia
BBIUKCJICHHSI IEPBOOOPA3HON
Tema 4.9 [Tnomane | Coxeprkanue yueOHOrO MaTepuaia
KPUBOJIMHEWHOMN 3anauu, OPUBOJAIINE K MOHATHIO OIPEIEICHHOIO MHTErpaja — O BBIYMCICHUU
Tpamneuuu. @opmyiia | TIomaau KPUBOJIMHEHHOW Tpanenuu. [loHsTHEe onpeneiéHHOro HHTerpaa.
Herorona — JleitOauna
I'eomeTpuuecknii U QU3HYECKUN CMBICT OIpeaeleHHOro uHTerpama. dopmyna 4
Herotona — JleitOuuma.
Pemenune 3amau Ha NpUMEHEHME MHTErpaja JUisl BBIYMUCICHUS (DU3MUECKUX
BEJIMYMH U TUIOIIAICH
Tema 4.10 Pemenue 3anau. | Copepikanue yueOHOro Marepuana
IIponsBonHas u | Qopmynsl u mpaBwia guddepennupoBanus. HcciaenoBanue GyHKIUH C
nepBooOpa3Has QyHKIMH. | OMOIIbIO IPOU3BOAHON. Hanbobiiee 1 HauMeHbIlee 3HaYCHUsT (DYHKIIHH.
4
Boruncnenue nepoo6pasHoii. [Ipumenenue nepsooOpasHoii
IIpakTnueckoe 3ansaTMe Ne 12 KonrponbHas pabora «lIpousBognas wu 5
nepBooOpasHas GyHKLIUU
Pasnen S. MHOrorpaHHMKH M TeJjla BpalleHUs 34
OK 01, OK 04,
Tema 5.1 [Tpusma, | Comepxanre yaueOHOTO MaTepuana OK 06, OK 07
napajuieJenuIe/, KyO, | [Ipu3ma (HakIOHHAs, TPSIMasi, IPABUIIbHAS) M €€ SIIEMEHTHI.. K11,
NApaMuJIa ¥ UX CEYEHUs [Tapannenenunen. CBoiicTBa NPSIMOYTOJIBHOTO Napaieienunena 8

Ky6. CsoiicTBa kyba.




Conep:xanue yueOHOro Marepuasa (0CHOBHOe U POodecCHoOHAIBHO-

HaumeHnoBaHue pasaesio . | O0bem ®opmupyemble

OPHEHTHPOBAHHOE), JIA00PATOPHbIE H NPAKTHYECKHE 3aHATHS, IPUKJIATHOI
U TeM 4acos KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYMH)

[Mupamuna u e€ snementsl. [IpaBunbHas nupammuaa

Tema 5.2 IlpaBunsnbie | Comepikanue ydeOHOr0o MaTepraa

MHOTOTPaHHHUKM B )KM3HM | [Imomangs  moBepxHOCTH  MHOrorpaHHukoB.  [Ipocreiimmne  komMOMHALUU
MHOTOTPaHHHKOB. 4
Brruncnenue 371eMEHTOB NMPOCTPAHCTBEHHBIX (Uryp (pé€dpa, IuaroHaiu, yriibl).
[IpaBunIBHBIE MHOTOTPAHHUKHI

Tema 5.3 Ilpogpeccuonanvno-opuenmuposannoe cooepicanue (codeporcanue

HunuHap, KOHYC, IIAp U | PUKAAOHO20 MOOYIA)

UX CEYEHUs IIpakTuyeckoe 3ansatue Ne 13 Ilunuuap, xonyc, chepa u map. OCHOBHBIE
CBOMCTBa MpsAMOrO0 KpPYyroBoro LWJIMHAPA, MPsIMOrO0 KpPYyroBOoro KOHYycA.
N300paxeHue Tea BpallleHus Ha III0CKOCTH.
IIpakTuyeckoe 3ansatue Ne 14 I[IpencraBneHue 00 YCEYEHHOM KOHYCE. 4
Ceuenus kKoHyca (mapajjieIbHOE OCHOBAHHIO M IMPOXOJSIIee 4Yepe3 BEpIIUHY),
CeUeHHUs UWIMHApA (MapajljieIbHO M MEePHEeHANKYISIPHO OCH), CEUCHUSX IIapa.
Pa3BépTKa LUIMHApPA U KOHYCa

Tema 5.4 O6vembl wu | ComepikaHue ydeOHOro MaTepuana

IIOIIAAM  TOBEpXHOCTEH | OOBeM mpsMoyTosbHOTO NMapamuienenunena. OobeM Kyoa.

Te OO0beMbI PSMOI MPU3MBI M IUJTHUH/IPA. 8
OO0beMbl MUpaMUAbl U KOHYCA.
O6mwem mapa

Tema 5.5 [Ipumeps! | Ilpogheccuonanvho-opuenmuposantoe cooepicanue (cooeporcanue

CUMMETpUH B IPOECCU | HPUKAAOHO20 M0OOY/I5)
IIpakTuyeckoe 3ansitue Ne 15 TloHsTHe O cUMMETpHUM B MPOCTPAHCTBE
(ueHTpanbHasi, OceBast, 3epKajbHas).
IIpakTuyeckoe 3ansaTe Ne 16 OOoOmIeHHE TpPENCTaBICHUNH O MPaBUIBHBIX 4

MHOTOTpaHHHUKaX (TeTpa’ap, KyO, OKTadAp, Ioaeka’np, ukocarap). [Ipumepsr
CUMMETpHUI B ipodeccuu

Tema 5.6 Pemenue 3amad.

CogepxaHue yueOHOTO MaTepHrala




Conep:xanue yueOHOro Marepuasa (0CHOBHOe U POodecCHoOHAIBHO-

HaumeHnoBaHue pasaesio . | O0bem ®opmupyemble
OpPMEHTHPOBAHHOE), JIA00PATOPHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHON
U TeM 4acos KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYMH)
Mpmuororpanauku W Tena | [lnomaay moBepXHOCTH MHOTOIPAaHHUKOB U TEJ BPALICHUS 4
BpallleHUs O0beMbl MHOTOIPaHHUKOB U TeJl BpallleHus
IIpakTuyeckoe 3ansitue Ne 17 KontpoasHas pabota «MHOTOrpaHHUKH U Teja 5
BpalLEHUA»
Pa3nea 6. Ctenenn u kopuu. CrenenHas, nokasareJbHasi M JJorapupmuyeckasi GyHkuuu 42
Tema 6.1 Crenennas | Conepxkanue y4eOHOTO MaTepuaia
Qynkuus, ee CBOWCTBA. | [IoHsATHE KOPHS N-OH CTENEHHM M3 AEHCTBUTENbHOro uucia. OyHkumu y = 3/x
IIpeobpasosanne ux cBoiicTBa M rpaduku. CBOMCTBA KOPHS N-OM CTENEHU. 4
BIZIan(eHHﬁ ¢ KOPHAMH ™| TTheo6pazoBanne HPPALMOHANBHBIX BHIPAKEHHUIT
Oif cTeneHu
Tema 6.2 CgoiictBa | ConepxaHue yueOHOTO MaTepHalia
CTENIEHH C palUOHAILHBIM | [[OHsATHE CTENIEHU C pallMOHAILHBIM [10Ka3aTEIeM.
" JEUCTBUTENBHBIM | CTeneHHble QYHKIMH, UX CBOMCTBA M IPaduKH 4
MOKa3aTesIMU
Tema 6.3 Pemenne | Comeprkanue yueOHOTo MaTepuaia _ OK 01, OK 02, OK
prauHOHimLHLIX PaBHOCHIIBHOCTH UPPALIMOHANIBHBIX YPaBHEHUH. 4 03, OK 05, OK 07
YpaBHECHUU Meroas! pemeHns uppaluoHaIbHBIX YPAaBHEHHUIN MK1.1,
Tema 6.4 IlokazatenbHas | ComepikaHue y4eOHOTo MaTepuana
¢Gynkums, ee cBoicTBa. | CTeneHb € MPOW3BOJBHBIM JICHCTBUTENBHBIM TOKa3areneM. OrmnpeaencHue
[Toka3zaTenbHbIe noKa3aTejabHON (QYHKIUH U ee CBOMcTBa
YPaBHCHHS U HEPABCHCTBA | 3HAKOMCTBO C IPUMEHEHUEM MTOKa3aTeIbHON (QYHKIUU
Pemenne moka3aTenbHBIX YpaBHEHUH METOJOM YpaBHHBAHHUS TOKa3aTeleH, 8
METOZIOM  BBEJEHHS HOBOM IEpeMEHHOH, (YyHKIMOHAIBbHO-TPahUIECKUM
METOJIOM.
Pemenne nokazareiabHbIX HEPABEHCTB
Tema 6.5  Jlorapupm | Comepkanue yueOHOro Marepuania
YHUCIIA. Csorictsa | Jlorapudm guca. 5
norapudmosB CaoiicTBa iorapugmos.




Conep:xanue yueOHOro Marepuasa (0CHOBHOe U POodecCHoOHAIBHO-

HaumeHnoBaHue pasaesio . | O0bem ®opmupyemble
OPHEHTHPOBAHHOE), JIA00PATOPHbIE H NPAKTHYECKHE 3aHATHS, IPUKJIATHOI
U TeM 4acos KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYMH)
Omnepanus norapu@mMupoBaHus
Tema 6.6 | ConepxaHue yueOHOTO MaTepHaia
Jlorapudmuaeckas Jlorapudmudeckast GyHKIHS U €€ CBOWCTBA.
bymiuns, e CBOHCTBA. o arye norapupmMuuecKkoro ypasHeHus. Oneparys OoTeHIUPOBAHMUS.
Jlorapudmuueckue -
Tpu  OCHOBHBIX  METOJa  pEIICHUS  JIOTAapU(PMHUUYECKHX  YpPaBHEHMIA:
YpaBHEHHUS, HEPABCHCTBA . 8
(GyHKIMOHAIbHO-TpaUUECKUN, METOJl TOTEHIUPOBAHUS, METOJ BBEACHUS
HOBOH IIEPEMEHHOM.
Jlorapudmuueckre HepaBeHCTBA
Tema 6.7 Jlorapudmsl B | Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooepircanue
IIPUPOJIE U TEXHUKE HPUKTAOHO20 MOOY/1:)
IIpakTuyeckoe 3ansiTue Ne 18 [Ipumenenue norapudma.
IIpakTuyeckoe 3ansaTue Ne 19 Jlorapudmuueckas cnupans B mpupone. Ee 4
MaTeMaTHYeCKUe CBOMCTBa
Tema 6.8 Pemenue 3anmau. | Comeprkanue yaeOHOro Matepuana
CrenenHas, CrenenHas, nokasaTenbHas U Jjorapupmuueckast yHkuuu. Penienue ypaBHeHU 2
MOoKa3aTelbHas u | [IpakTuyeckoe 3ansaTue Ne 20 KontponbHas padota «CTeneHu U KOpHU »
Jorapudmuyueckas 2
byHKIIUU
Pa3nes 7. DjieMeHTBI TEOPHH BEPOSITHOCTEH M MATEMaTHYeCKOM CTATHCTHKH 32
Tema 7.1 CoObitue, | Conepxanue yueOHOrO MaTepHuaa
BEPOSTHOCTh coObITus. | COBMECTHBIE M HECOBMECTHBIC COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBbI
CroxeHne W YMHOXKEHHUE | COOBITHH. 6 OK 02, OK 03, OK 05

BEPOATHOCTEMN

YcnoBHas BEpOSITHOCTh. 3aBUCHMBIEC U HE3aBUCHUMBIE COOBITHS

TCOpCMH 0 BCPOATHOCTH NPOU3BCACHUA COOBITHI

Tema 7.2 BeposTHOCTH B
npodeccCHoHaNBHBIX
3ajayax

Ilpogheccuonanvno-opuenmuposannoe
RPUKTIAOHO20 MOOY:)

cooepircanue (codeporcanue

IIpakTuyeckoe 3ansaTue Ne 21 OTHOCUTENBHAS YACTOTA COOBITHS

I1IK1.1,




Conep:xanue yueOHOro Marepuasa (0CHOBHOe U POodecCHoOHAIBHO-

HaumeHnoBaHue pasaesio . | O0bem ®opmupyemble
OPHEHTHPOBAHHOE), JIA00PATOPHbIE H NPAKTHYECKHE 3aHATHS, IPUKJIATHOI
U TeM 4acos KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYMH)
IIpakTuyeckoe 3ansiTue Ne 22 CBOMCTBO YCTOMYMBOCTH YaCTOTHI COOBITHS.
IpakTnyeckoe 3ansitue Ne 23 CTaTUCTUUECKOE ONPEICICHUE BEPOSITHOCTH. 8
IIpakTuyeckoe 3anaTue Ne 24 OreHKa BEPOSITHOCTH COOBITHS
Tema 7.3 Huckpernas | Conepxkanue y4eOHOTO MaTepuaia
ciy4yaiHas BEIMYUHA, | Buabl ciiydyaliHbIX BEJIMYUH
3aKOH €€ pacmupeeIeHus OnpeneneHre TUCKPETHON ClTy4ailHOM BEJIMUUHBI 8
3aKkoH pacnpeeneHus: AUCKPETHOM ciy4ailHOM BeTMYHUHbI
YucnoBble XapaKTEPUCTUKH TUCKPETHON CIIydallHOM BETUYMHBI
Tema 7.4 3anauu | ComepxaHue yueOHOTO MaTepHalia
MaTeMaTHYeCKON [lepBuunast 06pabOTKa CTATUCTUYECKUX JAHHBIX
CTaTUCTUKH. YucnoBble XapakTepucTuku (cpeaHee apudmernyeckoe, MeAHaHa, pa3Max, 6
JIUCTICPCHS )
Pa6oTa ¢ Tabiaunamu, rpadukaMu, AuarpaMMaMu
Tema 7.5  DOnementsl | Buasl  coObITHii, BepossTHOCTH  cOObITHH. CloXeHHMe U YMHOXKEHHE
TEOPUM BEPOSATHOCTEN U | BEpOSATHOCTEH. [luckperHas cilydaiiHas BEJIMYMHA, 3aKOH €€ PACIPEICIICHMUS. 2
MaTeMaTHUEeCKOM 3amayn MaTeMaTHUECKON CTaTUCTHUKH.
CTaTUCTUKH IIpakTnueckoe 3ansitue Ne 25 KonrtposnbHas pabora «DNeMEHTHl TEOpUHU 9
BEPOATHOCTEW U MAaTEMATHUECKON CTaTUCTUKN»
Bcero 232
Kouncyabrauuu 12
IIpomexyTounas arrecranus (JK3amMeH) 6
Hroro | 250







3. YciaoBus peajm3ainuu NporpaMmbl 001eo0pa3oBaTebHOM JUCIHIUILIHHBI

3.1. Jlast peanu3anuyM NporpaMMbl JHCHUILIMHBI JOJKHBI ObITH MPEXYCMOTPEHBI CJIeIyIoIIHe
cnenuajJbHble MOMEIeHHsT:

Peanuzanus mporpaMMbl AUCUUIUIMHBI TPEOYET HANUYHS Y4€OHOTO KaOMHETa MaTeMaTHKU.
O6opynoBanue yaeOHOTo KabUHeTA!

- I0CAI0YHBIC MECTA 110 KOJIMYECTBY 00YUaIOIINXCS;

- pabouee MeCTO MPernoIaBaTeis;

- KOMIUIEKT y4eOHO-HATJISIIHBIX TOCOOHIA;

- KOMILJIEKT 3JICKTPOHHBIX BUICOMATEPHATIOB,;

- 3aJ1aHuUs [T KOHTPOJIBHBIX padoT;

- mpoheCCHOHATILHO OPUCHTUPOBAHHbIC 3a/IaHUS,

- MaTepUalIbl IK3aMCHa.

Texuuveckue cpeacTBa OOyUCHHUS:

- HepCOHaJII)HI)If/'I KOMIIBIOTCP C JIMICH3WMOHHBIM IPOTpaMMHBIM 06GCHC‘-ICHI/IGM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecnieyeHne 00ydeHust

1. Jns peamusanuu mporpammbl OHOIHOTEUHBIH (GOHA 00pa30BaTENBbHONW OpraHU3alUN
JOJDKEH HMMETh IeYaTHBIC W/MIM JIEKTPOHHBIE 00pa3oBaTeibHbIE W HH(OPMAIMOHHBIE PECYPCHI,
PEKOMEH/IOBAaHHbIE Ul HCIIOJIB30BaHUS B 00pa30BaTENbHOM IIpoOLiecCce, HE CTapIle IISITU JIET C
MOMEHTA U3/IaHusl.

3.2.1. OcHoBHBIE IeYATHbIE U3TAHUA
1. MopakoBuy, A.I'. AnreOpa u Hadana maremaruyeckoro aHanuza. 10 kmacc: B 2 u. Y. 1.

VYuyeOHUK s ydamuxcs o0I1eo0pa3oBaTeIbHbIX YyUpekaeHu (mpoduibHbi ypoBeHb) / A.l.
Mopakosuy, [1.B. Cemenos. - M. : Muemo3uHa, 2020. - 457 ¢. — ISBN: 978-5-346-01200-9 / - Tekcr
: HENOCPEICTBEHHBIH

2. Mopaxkosuy, A.I'. AnreOpa 1 Havajga Maremaruyeckoro aHanuza. 11 xmacc: B 2 4. Y. 1.
VY4ueOHUK a1 ydammxcs o01eoOpa3oBaTeNbHBIX yupexJaeHui (mpodwmibHblii ypoBeHb) / A.l.
Mopakosud, I1.B. Cemenos. - M. : Muaemo3suna, 2020. - 351 ¢. — ISBN 978-5-346-03199-4/ - Tekcer :
HEMOCPEICTBEHHBIN

3. Mopakosuy, A.I'. AnreOpa u Hadana maremarnyeckoro aHanuza. 10 kmacc: B 2 u. Y. 2.
3ajayHuK A y4yamwuxcs oOI1eo0pa3oBaTelNbHBIX YUpexkaeHUl (mpoguibHbIl ypoBeHb) /A.T.
Mopnakosud, JI.O. ennmesa, JI.W. 3paBud [u ap.] - M. : Maemo3suna, 2020. - 336 c. — ISBN: 978-5-
346-01202-3/ - Tekcr : HemoCpeICTBEHHBIN

4. Mopaxosuu, A.I'. Anrebpa u Hadana maremaTuueckoro aHanusa. 11 kmace: B 2 4. Y. 2.
3amauHuK A ydalmxcsl oOlieoOpazoBaTelbHBIX yupexaeHuil (mpoduiabHblii ypoBeHb) / A.l.
Mopaxosuy, JI.O. [lennmesa, JI.W. 3BaBuu [u ap.],- M. : Muemosuna, 2020. - 137 c. — ISBN: 978-5-
346-02411-8/ - Tekct : HENMOCPEACTBEHHBIN



3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKH

1. Bcepoccuiickue wuHTepHeT-onummuanel. - URL:  https://online-olympiad.ru/ (nara
obpamienust: 12.07.2021). - TekcT: 37MeKTPOHHBIH.

1. Enmunas xosrekius mudpoBbIX oOpa3zoBaTelnbHBIX pecypcoB. - URL: http://school-
collection.edu.ru / (nara oopamenus: 08.07.2021). - TeKcT: 3NEKTPOHHBIH.

2. UudopmannonHas cucrema «EnnHOE OKHO J0CTyIa K 00pa30BaTeIbHBIM pecypcamy». -
URL.: http://window.edu.ru / (nata oopamierus: 02.07.2021). - Tekct: 3eKTPOHHBIH.

3. Hayumas snekrponnas OubOmuoreka (HDB). - URL: http://www.elibrary.ru (mara
obpamienust: 12.07.2021). - TekcT: 37MeKTPOHHBIH.

4.  OtkpsIThi KOUTEMK. Martematuka. - URL: https://mathematics.ru/ (nara obpaienus:
08.06.2021). - TekcT: 3NEKTPOHHBIH.

5. TloBropum marematuky. - URL: http://www.mathteachers.narod.ru/ (zara o6parenus:
12.07.2021). - TekcT: 31IeKTPOHHBIH.

6. CnpaBoyHUK o MaTeMaTHKe IUIA LIKOJILHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2021). - Texkcr:
3JIEKTPOHHBIN.

7. Cpennsis mateMmaTHuyeckas uHTepHeT mkona. - URL: http://www.bymath.net / (nara
obpamienust: 12.07.2021). - Tekct: 31eKTPOHHBIH.

8. ®enepanbHsiii moptan «Poccuiickoe odpazoBanue». - URL: http://www.edu.ru / (nata
obpamienust: 02.07.2021). - TekcT: 3JeKTPOHHBIH.

9. @enepanbHblii  HeHTp HH(POpPMaMOHHO-00pa3oBaTeNbHBIX pecypcoB. - URL:
http://fcior.edu.ru / (mata oopamenus: 01.07.2021). - TeKCT: 2I€KTPOHHBIA.



https://online-olympiad.ru/
http://www.elibrary.ru/
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHHUSA 00111€00Pa30BaATEeIbHOM IUCHUNIMHBI

KOHTpOJIL H OICHKAa

pe3yIbTaTOB

OCBOCHUA

o01eo0pa3oBaTeIbHON

JUCHUITIIMHBI

PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIC Pe3yNIbTaThl, HAPaBJICHHbBIE Ha (POPMHUPOBAHKE OOIINX
U Ipo(ecCHOHANBHBIX KOMIIETEHIIUH 110 pa3/iesiaM U TeMaM COoZep KaHusl ydeOHOro MaTepHara.

Oob6masi/mpodeccnoHabHasA Pa3zpgen/Tema THI OLeHOYHBIX
KOMIIETE€HI[HSA MepONPHUSITHSI

OK 01. Beibupath criocoOsr P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
pelieHus 3a1a4 1.6 YeTHBII onpoc
npodecCHOHATBLHOM P2, Tembi 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, Marematuueckui
JICSATCIIBHOCTH 26 JUKTAHT
IPUMEHHUTEIBHO WuauBuayaibHas
K pa3jIMYHbIM KOHTEKCTaM P 3, Temsr 3.1, 3.2, 3.3 Tl-o/c, 3.4 CaMOCTOSTEIbHAS

P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, | padbora

4.711-0/c, 4.8, 4.9, 4.10, 4.11 IIpencrasnenue

pe3yJIbTaTOB

P5, Tempr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7 Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

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

IPAKTUYECKUX padoT
3aiuTa TBOPUECKUX
pabor

3amura
VHIUBHTyaJIbHBIX
IPOEKTOB
KontponbsHas padora

Bremonuenue
P 10, Temsr 10.1, 10.2, 10.3, 10.4
9K3aMEHAIIMOHHBIX
P11, Temsr 11.1, 11.2, 11.3 IT-o/c, N
3aaHuN
11.4,11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5I1-o/c, 14.6
OK 02. Mcnonb30oBaTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TecrupoBanwue
COBPEMEHHBIE CPENICTBA 1.6 VYcrHbIi onpoc
IIOMCKa, aHajIn3a U P2, Temsi 2.1,22,2.3, 2.4, 2.5 I-o/c, MaremaTnueckui
MHTEPIpPETALHNH 26 JUKTAHT
uH(popMaIuu, 1 NnnuBuayanbHas
UH(OPMAIMOHHBIE P 3, Tems! 3.1, 3.2, 3.3 I1-o/c, 3.4 CaMOCTOSATENIbHAS
TCXHOJIOTHH LTS P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, padora
BEBIIIOJIHEHUS 3a0a4 4.7 TI-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBnenue
npodeccrnoHaabHON €3yJIbTaTOB
pod P35, Temnr 5.1,5.2 pesy
JIeITEIIbHOCTH MPaKTHYECKUX padboT

P 6, Temn1 6.1, 6.2,6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

3amuTa TBOPYECKUX
pabot




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

P 8, Temni 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

3amura
VHIIBHTyaJIbHBIX
IPOECKTOB
KonTposabnas padora

P9, Temr1 9.1,9.2,9.3,9.49.5 Bremonnenue

P 10, Temsr 10.1,10.2, 10.3, 10.4 9K3aMEHaIIMOHHBIX

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 3aJaHui

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

P12, Temsr 12.1,12.2,12.3,12.4

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

13.5 IT-o/c, 13.6

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

14.5 I1-o/c, 14.6
OK 03. IlitanupoBats 1 P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanwue
peanu3oBbiBaTh cooctBennoe | 1.6 VYcTHBIN onpoc
po¢eCCHOHAIBHOE 1 P2, Tempi 2.1,2.2, 2.3, 2.4, 2.5 Tl-o/c, MaremaTuueckuii
JUYHOCTHOE Pa3BUTHE, 26 JIUKTAHT
PEITPUHIMATEITHCKYIO NunuBuayanpHast
NESITEIbHOCTD B P 3, Temsr 3.1,3.2,3.3 lI-o/c, 3.4 CaMOCTOSITeNTbHAS
npogeccnoHabHOM chepe, | p 4 Tewmnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | Padota
HCIIOJIb30BATh 3HAHMS 110 4.7 TI-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBieHue
(MHAHCOBOMW I'PaMOTHOCTH B pe3yabTaToOB

Pa3JINYHbIX )KU3HCHHBIX
CUTyalusax

P5, Temrr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 I1-0o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17
P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

IPAKTHYECKHUX padoT
3ammuTa TBOPUYSCKUX
pabor

3amura
WHIMBUTyaJIbHBIX
MIPOEKTOB
KonTponbHas pabota

Brinonnenune
P 10, Temsr 10.1,10.2, 10.3, 10.4
SK3aMeEHAIIMOHHBIX
P11, Temsr 11.1, 11.2, 11.3 IT-o/c, N
3aJaHuN
11.4,11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6
P 14, Temur 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
OK 04. DddexTuBHO P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
B3aUMOJICCTBOBATL U 1.6 YcrHbIN onpoc
paboTaTh B KOJIIEKTHBE U P2, Tempr 2.1,2.2,2.3, 2.4, 2.5 [l-olc, MaremaTnueckui
KOMaH/I€E 26 UKTAHT
NuauBunyanbHas
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 CAMOCTOSTEIBHAS
P 4, Temni 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | pabora

IIpencrasinenue




4.71I-o0/c, 4.8, 4.9, 4.10, 4.11

P5, Tempr 5.1, 5.2

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

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

pe3yabTaToB
NPaKTUYECKUX paboT
3aiuTa TBOPUYECKUX
pabor

3amura
UH/IUBUYaJIbHBIX
IPOEKTOB
KonrponbHas pabora

P9, Temsi 9.1,9.2,9.3,9.4,9.5 Bemoneriie

P 10, Temst 10.1, 10.2, 10.3, 10.4 DISAMEHALHONHbIX

P11, Temsi 11.1,11.2, 11.3 TT-ofe, | ~ it

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

P12, Temsr 12.1,12.2,12.3,12.4

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

13.5 IT-o/c, 13.6

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

14.5 IT-o/c, 14.6
OK 05. OcyiecTBasTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanwue
YCTHYIO U [IUCBMEHHYIO 1.6 VYeTHbII onpoc
KOMMYHHKAIHIO HA P2, Temsi 2.1, 2.2, 2.3, 2.4, 2.5 Il-o/c, | MaTeMaruieckuii
rOCYJapCTBEHHOM SI3bIKE 26 JUKTaHT
Poccuiickoit denepainu ¢ NunuBunyanbHas
Y4ETOM 0COOEHHOCTEN P 3, Temni 3.1, 3.2, 3.3 TI-o/c, 3.4 CaMOCTOSATENbHAS
COLHMAJIBHOTO U KyJIbTYPHOTO | p 4 Tempr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, padora
KOHTEKCTa 4.7 1I-o0/c, 4.8, 4.9, 4.10, 4.11 Ipencrasnenne

pe3yabTaToOB

PS5, Temrr 5.1,5.2

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

P2, Temw 2.1, 2.2,2.3,2.4, 2.5 IT-o/c,
2.6

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

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 45, 4.6,
4.71I-o0/c, 4.8, 4.9, 4.10, 4.11

P5, Temrr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7, Temu1 7.1,72,7.3,74,7.5,7.6,
7.7 I-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Tems: 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,

MPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

3amura
WH/IUBUYaJIbHBIX
IPOEKTOB
KonTponbnas pabora
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJaHuN




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

P12, Temnr 12.1, 12.2, 12.3, 12.4
P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 4,
14.5 T1-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,9.495

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

P12, Temnr 12.1,12.2,12.3

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5II-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 4,
14.5 I1-o/c, 14.6

OK 06. IIposiBiaTh
TPaKIaHCKO-
MaTPUOTUYECKYIO MO3UIIHUIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE IOBEJICHUE Ha
OCHOBE TPaIUIIMOHHBIX
0011e4eI0BeueCKUX
LEHHOCTEH, B TOM YHUCJIE C
y4eTOM rapMOHU3aLUU
MEXHAIIMOHATBHBIX U

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

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

TectupoBanue
VYeTHBII onpoc
MareMaTu4ecKui
JHUKTAHT
NuauBunyanbHas
CaMOCTOSITEIbHAs
pabora
IIpencraBnenne
pe3ynbTaTOB
IPAKTUYECKUX paboT

MEKPEITUTHO3HBIX 3ammTa TBOPUECKUX
OTHOUIEHUN, TPUMEHATD pabor
CTaHJaPThHI 3amura
AQHTUKOPPYMIIHOHHOTO VHIUBHTyaJIbHBIX
MOBEJICHUS IPOEKTOB
KontponbsHas padora
Beinonnenue
9K3aMEHAI[MOHHBIX
3aJaHuN
OK 07. CopeticTBOBaThH P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanwue
COXPAHEHHUIO OKPYKaroIIen 1.6 VYcrHbIi onpoc
Cpelbl, pecypcocOepexeHHmIo, P2, Temsi 2.1,22,2.3,2.4,2.5 I-olc, Marematnueckuin
NPUMEHSTh 3HaHHUS 00 26 JTMKTaHT
U3MEHEHHUH KJIMMaTa, WunuBunyansHast
IPUHIUIIBI OEPEKITUBOTO P 3, Tempr 3.1, 3.2, 3.3 IT-o/c, 3.4 CaMOCTOSTENbHAS
MPOM3BOACTBA, JQPEKTHBHO | P 4 Tewmpr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | padora
JICHICTBOBATH B 4.7TI-o0/c, 4.8, 4.9, 4.10, 4.11 [Ipencrasnenne
YpE3BBIYANHBIX CUTYAIIUSIX pe3yabTaToOB

PS5, Temer 5.1,5.2
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11

MPaKTUYECKUX padoT
3amuTa TBOPUECKUX




P7, Temn 7.1,7.2,7.3,74,7.5,7.6,

pabot

7.7 1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 3amura
7.12,7.13,7.14,7.15, 7.16, 7.17 WHIUBUTYAJIbHBIX
P 8, Temnl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 MIPOEKTOB
P9, Temrr 9.1, 9.2,9.3,9.4,95 KoHTtposnbHas padota
P 10, Temsr 10.1,10.2, 10.3, 10.4 Bremonnenue
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 9K3aMEHaIIMOHHBIX
11.4,11.5,11.6 I1-o/c, 11.7 3aJaHui
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
IIK 1.1. BeimoaHsaTs P1,Temal.l, 1.2, 1.3 II-0/c, 1.4. TecTupoBanue
HITYKaTypHbIE pabOThI MO P 2, Temnt 2.1, 2.2, 2.3, 2.4, 2.5, 2.6 | YcTHBII onpoc
OT/EJIKE BHYTPEHHUX U II-o/c, 2.7 Maremarnueckuit
HapYy>KHBIX IOBEPXHOCTEN P 5, Temsr 5.1, 5.2, 5.3 IT-o/c, 5.4, JUKTaHT
3IaHUI U COOPYKEHUMN 55,5.6 NunusuayanbHas
P 6, Temul 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | camocTosITeNIbHAS
6.7 IT-o/c, 6.8 pabora
P7, Temsr 7.1, 7.2 I1I-o/c, 7.3, 7.4 [IpencraBieHue
pe3yabTaToOB

MPaKTUYECKUX padboT
3anura TBOPYECKUX
pabor

3amura
WHIUBUTYAJIbHBIX
MIPOEKTOB
KonTponbnas pabora
Brimonnenue
3aJJaHui Ha DK3aMeHe




