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PabGouass mporpamma oo6meoOpa3oBarenbHoii aucnumummabel OJ]. 07 MartemaTtuka
pa3paboTana Ha OCHOBE (helepaIbHOr0 TOCYIapCTBEHHOTO 00pa3oBaTENLHOTO CTaHAapTa
cpenHero obmiero o0pa3zoBaHusl, YTBEP>KICHHOTO MpUKa3oM MuUHUCTEpCcTBa 00pa3oBaHUs U
Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 1. Ned13, 3apeructpupoBaHHOTO B
MunucrepctBe toctuiuu Poccuiickoit @enepaunu 07 urons 2012 r. peructpanmoHHbiii Ne
24480 ¢ M3MEHEHUSIMH M JIONOJHECHHUSAMH, [IpuMepHOl mmporpaMMbl 00Iieo0pa3oBaTeIbHOM
MYCLIATIIUHEI Marematuka, pekomengoBanHot @I'bBOY [IIO HPIIO B kauectBe
MPUMEPHOU MPOTPAMMEI JIJIsl PeaTU3allii OCHOBHOUW MPOQeCcCHOHAIBHON 00pa30BaTeIbHOM
nporpammbel CIIO Ha 0a3e OCHOBHOTO 00Iiero oOpa3oBaHUS C IOJYYEHUEM CPEIHErO
obmiero oOpa3oBaHWs, yTBEPKICHHOW Ha 3acenaHuu CoBeTa MO OICHKE COJICPXKAHUS |
KauecTBa NPUMEPHBIX pabouux mporpamm o00Ie00pa3oBaTeNIbHOTO M COLUATBHO-
TYMaHUTApPHOTO IHKJIOB CPEAHEro MPOo(ecCHOHATbHOTO 00pa30BaHUs, MPOTOKOJI OT
30 Hos1Opst 2022 r Ne 14., ®I'OC CIIO no npodeccun 08.01.28 Mactep OTAEIOUHBIX
CTPOUTENBHBIX W  JIEKOPATUBHBIX paldOT, YTBEpXKAEH NpHUKa3oM MUHHCTEPCTBA
npocsemenuss PO or 18 mas 2022 r. Ne 340. VITIC 08.00.00 TexHuka ¥ TE€XHOJOTUH
CTPOUTENHCTBA

Opranuzanus- pa3paboTyMK: TOCyAapcTBEHHOE OroKeTHOe MpodeccroHalbHOE 00pa3oBaTeIbHOE
yupexaenue Kpacnomapckoro kpast «KpacHOJapCKuii MOHTAKHBIA TEXHUKYM))
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Oo0mas xapakrepucTuka padoueil mporpaMMbIo01eo0pa3oBaTeabHOI
AUCHUILTHHBI

1.1. MecTO IMCHUILIMHBI B CTPYKTYPE OCHOBHOM NpogdeccuoHaJIbHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI
O6meoOpa3oBatenbHas aucuuiinHa «MaTemaTtuka» SBIsSeTCS 005S3aTelbHOW 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 TUCIIAIIMHON Ha
YpOBHE CpeaHero o01iero oopazoBanus. Ha n3ydenne quciumuimabl «MaTemMaTukay oTBoauTcs 232
Jaca.

1.2. ]_Ie.]'ll/l H INIAHUPYEMBIC PE3YJbTAThI 0CBOCHUA TUCHUIIIMHBI:

1.2.1. llesiy TUCHUIIMHBI.

Copep:xanuie mporpaMMbl 0011e00pa30oBaTeNbHON TUCIUILIMHBL «MaTteMaTuka) HampaBiIeHO
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 KOMIEeTeHI MU

IInanupyemMsble pe3yJbTaThl 00y4eHHs

Oo0nrue

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

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

- TOTOBHOCTh K TPY/AY, OCO3HAHUE IICHHOCTH
MacTepCTBa, TPYI0JI00ue;
TOTOBHOCTh K aKTHBHOH JCATCIIbHOCTH

TEXHOJIOTUYECKOM u

HaIpaBIEHHOCTH, CIOCOOHOCTh
MHUIIUIPOBATh, IUIaHUPOBATh y
CaMOCTOSITENILHO BBINOJIHATh TaKyo
eI TEIIbHOCTD;

- MHTEpEC K  pa3IMuHbiM  cdepam

MpoeCCHOHAIBHON JEATEIHHOCTH,

OBnaseHne  yHHMBEpPCAJbHBIMU  Y4E€OHBIMU
[103HABATEJILHBIMU JIEHCTBUSAMMU:
a) 0a30BbIE JJOIMUECKUE JICHCTBUSL:
CaMOCTOSITENIbHO  (hOpMYJIIHPOBATh

AKTyalIM3MpoBaTh MpoOIeMy, paccMaTpUBaTh

H

€¢ BCECTOPOHHE;
- YCTaHaBJ'II/IBaTI) CYIHGCTBGHHBIﬁ HpI/ISHaK NN
OCHOBAHUA IJIA CpaBHeHI/ISI, KJ'IaCCI/Iq)I/IKaIII/II/I 151
0000IICHMS,

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

- BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS]
B pacCMaTpPUBACMBbIX SIBJICHUSX;

BHOCUTh KOPPEKTUBBI

B JOCATCIIBHOCTD,
OLICHUBATb COOTBETCTBUC PE3YJIBTATOB LCIIAM,

-BJIAJI€Th METOJIAMH JI0KA3aTEIbCTB, AITOPUTMAMHU PELICHUS 3a/1a4;
yMeHHE (HOPMYITHPOBATH ONPEACTICHUS, AKCHOMBI U TEOPEMBI,
[IPUMEHSATH UX, IPOBOAUTH JOKA3ATEIbHBIC PACCYXKICHHUS B XOI€

COHH&HBHOﬁIp@HIGHHﬂ 3aJa4,

- YMETh OIIEPUPOBAThH MOHATUSIMU: CTETIEHb YUCIIA, JIorapupm
UKCia; YMEHUE BBIOJIHATH BHIYMCIICHUE 3HAUCHUN U
peoOpa30BaHus BBIPAKEHUM CO CTENEHAMU U JIorapudmamu,
rpeoOpa3oBaHus IPOOHO-PALIMOHATIBHBIX BRIPAXKCHUH;

- YMETb OIIEPUPOBATh MOHATUSAMU: PALlUOHAIIBHBIE,

M ppalnroHalbHbIE, TOKa3aTeIbHbIE, CTETICHHBIE, JIoTapu(MUYecKue,
TPUTOHOMETPUUECKHUE YPABHEHHUS U HEPABEHCTBA, X CUCTEMBI;

- YMETh OIIEpUPOBATh MOHATUAMU: (QYHKIINS, HETIPEPBIBHAS
(byHKLUS, TPOU3BOJIHASA, IEPBOOOpa3HAas, ONPEIEICHHbIA HHTErpa;
YMETh HaXOJIUTh IPOU3BO/IHBIE AJIEMEHTAPHBIX (DYHKIINH,
MICII0JIb3YS CIIPABOYHBIE MATEPUAJIbI; HCCIEA0BATH B IPOCTEUIINX
citydasix (PyHKIMM HAa MOHOTOHHOCTb, HAXOAUTh HAauOObIINE U
HAaUMEHbIINE 3HAYCHUS PYHKIIMI; CTPOUTH T'paMKU MHOTOUJIEHOB C
MCIIOJIb30BaHUEM arnapaTa MaTeMaTUYeCKOro aHaIN3a; IPUMEHSTh
[IPOM3BOJIHYIO NP PEUICHUH 3a/1a4 Ha JBUKEHHE; pellaTh
[IPaKTUKO-OPUEHTHUPOBAHHBIE 3a7]a4ll Ha HaOOJIbIINE U
HalMEHBIINE 3HAaUEeHUs, HA HAXOXAEHHUE MyTH, CKOPOCTH U
[YCKOPEHUS;

- YMETh OIEPUPOBAThH MOHATHIMHU: PallMOHANIbHAs GYHKINS,
nmokaszarenbHas QyHKIMA, cTeNeHHas QyHKIM, Jorapudmudeckas
(byHKIMS, TPUTOHOMETpUUeckre QyHKINU, OOpaTHbIe (PYHKLINU;

OLICHUBATh PUCKHU HOCJ'IG)ICTBI/If/i

YMEHHE CTPOUTH I'paMKH U3yYEHHBIX (PYHKIINN, NCTIOIb30BaTh




e TCIIEHOCTH;
- pa3BUBaTh KpPEATUBHOE MBIIUICHUE [IPH
[PEIICHUH )KM3HEHHBIX MPOOJIeM

0) 0a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUSA:

- BJIAACTh HaBBIKAMH y4eOHO-
HCCJICIOBATEIbLCKOM u MPOEKTHOM|
e TeIbHOCTH, HaBBIKAMH paspernieHus
po0Jem;

- BBISIBJISITH TIPUUMHHO-CJICICTBEHHBIEC CBSI3U U
AKTYaJTU3UpPOBATH 3ajauy,

TUIIOTE3Y €€ PEIEHUs, HAXOAUTh apTyMEHTBI

BBIABHUTI'AaTh

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

AHAJIM3UPOBATL  TIOJIYYCHHBIC X0A€]
KpUTHUYCCKH

B
pCHICHUA 3aaa4u PpPE3yJIbTAaThI,
OLICHUBATh

ux JOCTOBCPHOCTD,

[MPOTrHO3UPOBATH HU3MCHCHUEC B HOBBIX

YCIIOBUSX;

yMETh
[O3HABATENbHYIO M TPAKTHUECKYI0 00JacTu

NEPCHOCUTDH 3HaHUA B|

PKHU3HCOCATCIIbHOCTH,
- YMCTb HUHTCTPUPOBATL 3HAHUA U3 PA3ZHBIX

MpeIMETHBIX 00IacTel;
BBIABUTAaTh HOBBIE

- naeu, Imnpeajiararh)

OPUTMHAJIbHBIC IMTOAXOAbI U PCIICHU A,

M CIIOCOOHOCTL WX  HCIIOJBb30BaHUA B

[TO3HABATEJIBHON U COLMAIIBHOW MPAKTHKE

rpad UKy PU U3YYEHUH MPOLIECCOB U 3aBUCUMOCTEH, IIPH PEILICHUN
3ajad U3 IPYrux y4eOHBIX MPEIMETOB U 3a]a4 U3 PEAbHOM KU3HH,
BbIpAKaTh (OPMYIIaAMHU 3aBUCHMOCTH MEXy BETUUYNHAMU;

- YMETh pelIaTh TEKCTOBBIE 331a4K Pa3HbIX TUIIOB (B TOM YHUCIIE HA
[IPOLIEHTHI, JOJIM U YaCTH, HA JABHKEHHE, PaOOTy, CTOUMOCTb
TOBAPOB U YCIIYT, HAJIOTH, 33J1a4i U3 00JIACTH YIpaBJICHUs TUYHBIMU
1 ceMelHBbIMU (PMHAHCAMM); COCTABIIAThH BBIPAXKEHMS, YPaBHEHN,
HEPAaBEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3a/1a4M, UCCIIEI0BATh
[10JIyUEHHOE PEIlIEHNE U OLIEHUBATh MPaBIONOJ00HOCTh
[PE3yJIbTaTOB;

- YMETh OIIEPUPOBATH MOHATHIMU: CpEAHEE apu(PMETHIECKOE,
MenraHa, HauboJiblee U HaMMEHbIlee 3HAUYCHMsI, pa3Max,
crepcus, CTaHAapTHOE OTKIOHEHHUE YHCIIOBOro Habopa; yMeTh
M3BJICKATh, UHTEPIPETUPOBATH HHPOPMALIUIO, IPEICTaBIECHHYIO B
TabJuIax, Ha AUarpamMmax, rpaukax, OTpaskarollyro CBONCTBA
[pEaJIbHBIX MTPOLIECCOB U SIBJICHUI; MPEACTaBIATh HH(POPMALUIO C
[TOMOIIbIO TAOJIUI] U JUarpamMmm; UCCIe10BaTh CTATUCTUYECKUE
TaHHBIE, B TOM YHCJIE C IPUMEHEHHEM IrpapUuecKux METOI0B U
PIIEKTPOHHBIX CPE/ICTB;

- YMETb OIIEPUPOBATH MOHATUSAMU: CIIyYallHbIM OIBIT U CIIy4aliHOE
COOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITUS; yMEHHE BBIUUCIISATh
BEPOSTHOCTH C UCIOJIb30BaHHEM I'paueCKUX METOJI0B; PUMEHSTh
(OpMyIIbI CIIOKEHHS U YMHOKEHHSI BEPOSTHOCTEH, KOMOWHATOPHBIE
(bakThl U GOPMYIIBI IPU PELICHUHN 3aJ]ay; OLEHUBATh BEPOSTHOCTH
[peasIbHBIX COOBITHIA; 3HAKOMCTBO CO CIIYYalHBIMU BEJIMYUHAMU;
YMEHHE MPUBOJUTH IPUMEPHI IPOSBIECHUS 3aKOHA OOJIBIIUX YUCEI B
[IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

- YMETb ONEPUPOBATH MOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAaHHBIN yroJl, CKPELMBAOLIUECS MPSMBIE,




MapajuIeIbHOCTh U IEPIICHIUKYISIPHOCTh MPSIMBIX U TIOCKOCTEH,
YTOJI MEXTY IPSIMBIMU, YTOJ MKy TPSIMOU U TUIOCKOCTBIO, YTOJ
MEXK Ty TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JIO TUIOCKOCTH,
[PACCTOSIHUE MEXIY MPSMBIMHU, PACCTOSIHHE MEXY TUIOCKOCTSIMU;
YMEHHUE MCIIOJIb30BaTh MPH PEIICHUN 331a4 U3yYCHHBIC (DaKThI U
TEOpPEMBI IJITAHUMETPUH; YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB
OKPYKaIOIIEro MUPA;

- YMETh ONIEPUPOBATH MMOHATUSIMU: MHOTOTPAHHUK, CEYCHUE
MHOTOTPaHHHKA, Ky0, ITapajuieNienuIie]], Mpu3Ma, mupamua, purypa
1 TIOBEPXHOCTh BpAIICHUS, IIJIUHAP, KOHYC, map, chepa, CeICHHS
(UTYpBI BpaleHus, TNIOCKOCTh, Kacaromasicsi Cepbl, [UITUH/PA,
KOHYCa, TUIOIIA b OBEPXHOCTH MTUPAMU/IbI, IPU3MBI, KOHYCA,
[UTMHIPA, TUI0MIAIhL cepbl, 00beM KyOa, IpSIMOYTOJIBHOTO
Mapajuiesienunea, MMpaMuIbl, IPU3MbI, IWIHHIPA, KOHYCA, 11apa;
YMEHHUE H300pakaTh MHOTOIPAaHHHUKH U TIOBEPXHOCTH BpAILCHUS, UX
CEUYCHUS OT PYKH, C TOMOIIBIO YePTEIKHBIX HHCTPYMEHTOB U
PIICKTPOHHBIX CPEJICTB; YMEHHUE PACIO3HABATh CHMMETPHIO B
[IPOCTPAHCTBE; YMCHHE PACIIO3HABATH MTPABUIIBHBIC MHOTOTPAHHUKH,
- YMETh ONIEPUPOBATH MMOHSATUSIMU: JIBIKCHUE B TIPOCTPAHCTBE,
M0100HbBIE (PUTYPHI B MPOCTPAHCTBE; UCIOIH30BaTh OTHOIICHUE
rIoIIaiel MOBEepXHOCTEN  00beMOB OJOOHBIX GUTYD MTPU
PEIICHUH 33]1aY;

- YMETh BBIYUCIIATH TEOMETPUUECKUE BETHUUHBI (IJIMHA, YTO,
[1011a/1b, 00BEM, MJIOIAAb TOBEPXHOCTH ), UCTIONB3Yys U3YUCHHbBIE
(hOpPMYJTBI U METOJIBI,

- YMETh ONIEPHPOBATH MOHATUSAMU: TIPSIMOYTOJIbHAS CUCTEMA
KOOpJIMHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPMHATHI BEKTOPA,
CKaISIPHOE TIPOM3BE/ICHUE, YTOJ MEXKIY BEKTOPAMH, CyMMa
BEKTOPOB, IPOM3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTH C TOMOIIBIO




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

- YMETb BBIOUPATh MOJIXOAIINNA U3YYEHHBIN METO U1l pELICHUs
3aJlauM, paclio3HaBaTh MaTeMaTuyeckue (PakThl © MaTeMaTHUYECKHe
MOJIeIN B IPUPOIHBIX U OOLIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
YMEHHE MPUBOJAUTH IPUMEPHI MATEMATHUECKUX OTKPBITHIA
[POCCUICKON M MUPOBOW MaTEeMaTUYECKON HAYKH.

- YMETbh ONIEPUPOBATH MOHATUIMHU: ONPECIICHIE, aKCHOMa, TeOpeMa,
CJIEICTBHE, CBOMCTBO, NMMPU3HAK, JOKA3aTE€IHCTBO, PABHOCUIIbHBIE
(bopMyTHpOBKH; YMEHHE (POPMYIUPOBATH OOPATHOE H
[IPOTUBOIIOJIOKHOE YTBEPKIECHUE, TPUBOJAUTH IIPUMEPHI U
KOHTPIIPUMEPHI, UCIIOJIB30BATh METO]l MATEMATUYECKON UHTYKIIUH;
[IPOBOAMTH JJOKA3aTENIbHbBIE PACCYKACHUS MPHU PEIICHUH 3a]1a4,
OLICHUBATh JIOTUYECKYIO MPABUIBHOCTh PACCYKICHUM;

- YMETh ONEPUPOBATH MOHATUSIMU: MHOXKECTBO, ITOJIMHOYKECTBO,
OTIEpAIMK HaJl MHOXECTBAMU; YMEHHUE UCIIOIh30BaTh TEOPETUKO-
MHOECTBEHHBIH arnmapar JijIsl OMMCAHMS PeabHbBIX MPOIIECCOB U
SIBJICHHM TIPU PEIICHUH 3a7a4, B TOM YHCJIE U3 IPYTUX yU4eOHBIX
[pPEIMETOB;

- YMETh ONEPUPOBATh MOHATUSAMU: Tpad, CBI3HBIN Ipad, AepeBo,
UK, Tpad HA MIOCKOCTH; YMEHUE 331aBaTh U OMKUCHIBATH Tpadbl
[Pa3IMYHBIMH CIIOCO0AMU; UCTIOIB30BaTh rpadbl MPH PEIICHUN
3ajay;

- YMETh CBOOOJTHO ONEPUPOBATH MOHSATHSAMU: COYETAHUE,
MepecTaHOBKA, YMCJIO COUYETAHUM, YUCIIO TTEPECTAaHOBOK; OMHOM
HrroToHa; yMeHHE MPUMEHATh KOMOMHATOPHBIE (haKThI 1
[PACCYKJICHUS JIJISl PEIICHUS 3a7a4;

-yMETbh ONEPUPOBATH MOHATUSIMHU: HATypaIbHOE YHCIIO, 1IETI0e
YKCIJIO, OCTATOK 110 MOAYJIIO, PallMOHAILHOE YHCIIO,




M ppaLMOHATILHOE YMCIIO, MHOYKECTBA HATYPaJIbHBIX, LEJIbIX,
palOHATIBHBIX, AEHCTBUTEIBHBIX YHCENT;, YMEHUE HCIIOJIb30BATh
[PU3HAKY AETUMOCTH, HAUMEHBIINN OOIIUI IeNUTENb U
HanMeHblIee o0llee KpaTHoe, allropuT™M EBKina npu pereHun
3aJjay; 3HAKOMCTBO C PA3JIMYHBIMU O3ULIMOHHBIMU CUCTEMaMHU
CUHCIICHUS;

- YMETh CBOOOJTHO OIIEPUPOBAThH MOHATHSMHU: CTENIEHb C LIEJIBIM
[10Ka3aTesieM, KOpeHb HaTypaJlbHOM CTENEHU, CTENEHD C
palliOHaIbHBIM IIOKA3aTeJIEM, CTENIEHD C AEHCTBUTEIbHBIM
(BelLleCTBEHHBIM) IIOKa3aTeseM, JIorapuM 4ucia, CHHYC, KOCUHYC U
TaHT'€HC IIPOU3BOJIBHOTO YHUCIIA;

- YMETh OIIEPUPOBAThH MOHATHIMHU: TOXKIAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH U
HEpaBEHCTB, PABHOCUIIbHOCTh YPaBHEHHH, HEPAaBEHCTB U CUCTEM,
palloHaIbHbIE, HPPALIMOHAJIbHBIE, [I0KA3aTeJIbHbIE, CTEIICHHBIE,
norapugmMuuecKue, TPUrOHOMETPUYECKUE YPaBHEHHS], HEPAaBEHCTBA
M CHCTEMBI; YMEHHE pellaTh ypaBHEHHS, HEPABEHCTBA M CUCTEMEI C
MOMOIIBIO PA3JIMYHBIX TIPUEMOB; PEIIaTh YPaBHEHNUs, HEPABCHCTBA H
CHCTEMBI C TTapaMeTpOM; TIPUMEHSITh YPaBHEHHUs, HEPABEHCTBA, HX
CHCTEMBI ISl PEIICHUsI MaTeMaTHUECKUX 3a/]1a4 ¥ 3a/1a4 U3
pa3IUYHbIX 001acTe HAYKU U peasIbHOM KU3HH;

-yMeTb CBOOOJIHO ONEPHPOBATh MOHATUAMMU: IpaduK (yHKIHUH,
oOpaTHas pyHKIUSA, KOMIO3ULUS GYHKUIUHN, TUHEHHAs QYHKIUS,
KBapaTH4Has GYHKLUS, CTeeHHas QYHKIUSA C LEIbIM
[oKazaresieM, TPUroHOMeTpuyeckrue GyHKIUU, 0OpaTHbIE
TPUTOHOMETpHUYECKUE (PYHKIMH, TIOKa3aTeIbHas U
nmorapudmuueckas QyHKINN; yMEHUE CTPOUTH rpa@uku GyHKIUH,
BBITIOJIHATH MpeoOpa3oBaHus rpa@uKoB (YHKIIHIA;

YMEHHUE MCII0JIb30BaTh rpauku (yHKIUN JJIs U3yUEeHUs TPOLIECCOB




1 3aBUCHMOCTEH TPU PEIICHUH 3a/1a4 U3 APYTHX y4eOHBIX
[IPEIMETOB U U3 PEATbHOM KU3HU; BEIpaXaTh (hOpMyIaMu
3aBUCUMOCTH MEXY BEIUYMHAMU;

YMEHHE CBOOOJHO ONEpUPOBATh MOHATUAMU: YETHOCTh (PYHKIUH,
[EpUOMYHOCTD (DYHKIIMU, OTPAaHUYEHHOCTh (DYHKIIMH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEMYM (PYHKLIUHU, HAUOOJIbLIEE U
HalMEHblIee 3HaYeHUs PYHKIUHN Ha IPOMEXKYTKE; yMEHHE
[IPOBOJIUTH UCCIIEAOBaHNE (DYHKITHH;

YMEHHUE HCIIOJIb30BaTh CBOMCTBA M rpaduku (YHKIIMIA JJIST pEIICHUS
YpaBHEHHIA, HEPABEHCTB U 33/1a4 C TTapaMeTpaMu; U300pakaTh Ha
KOOPJIMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUN YPAaBHEHMI,
HEPABEHCTB U UX CUCTEM;

- YMETh CBOOO/THO OIIEPUPOBATH MOHATHSIMHU: OCIEI0BATEIBHOCTbD,
apuMeTHyecKas IPOrpeccusi, FreOMEeTpHUECcKas Iporpeccus,
OeckoHeyHO yObIBarolasi FeOMETpUYEcKas Iporpeccus; yMeHue
3a]1aBaTh IIOCIECNOBATEIIBHOCTH, B TOM YUCIIE C TIOMOIIBIO
[PEKYPPEHTHBIX (hopmyit;

- YMETb ONIEPUPOBATh MOHATUSAMU: HENPEPHIBHOCTh (PYHKIINH,
ACUMITOTHI rpadrka pyHKINHU, TIEpBas U BTOpasi POU3BOIHAS
(yHKLNU, TeOMETPUYECKUN U (PU3NUECKUI CMBICI TPOU3BOAHOM,
repBooOpasHasi, ONpeeNICHHbII HHTErpajl; YMEHHE HaXOIUTh
ACUMIITOTHI rpaduKa GYHKLIMHU; YMEHUE BBIYUCIATh IPOU3BOIHbIE
CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMITO3UIIMH (DYHKIIHA,
HaXO/JUTh YpaBHEHHE KacaTelbHOW K rpaduKy QyHKIUY;

YMEHHE HCII0JIb30BaTh MTPOU3BOIHYIO JUIsl HCCIe0BaHUs (QYHKIUH,
11 HAXOKJAEHUST HAaWTy4YlIero PEeIeHNs] B IPUKIAIHbIX, B TOM
YHCIIe COLIMATbHO-9KOHOMUYECKUX U (PU3NUECKHX 3a7jadax, JJIst
OIpEIETIEHUS CKOPOCTH M YCKOPEHUS; HAXOANUTD IIJIOIMAN U
00BEMbI (PUTYp ¢ TOMOIIBIO UHTETPala; MPUBOAUTH PUMEPHI




MaTEMaTUYECKOTO MOJAEIMPOBAHHUS C TTOMOIIIBIO
mud hepeHIaTbHBIX YPaBHEHUIH;

- YMETh ONIEPUPOBATH IMOHIATUAMU: KOMIUIEKCHOE YUCJIO,
CONPSKEHHBIE KOMILIEKCHBIE YUCIIA, MOAYJIb U aPTYMEHT
KOMILIEKCHOTO yHclia, popMa 3aluCH KOMIUIEKCHBIX YUCel
(reomeTpuuecKasi, TPUTOHOMETPHYECKas U anredpanyeckas); yMeTh
[IPOM3BOIUTH apu(METHUECKHE TEHCTBUS C KOMITIEKCHBIMU

YU CIIaMU; TPUBOIUTH MPUMEPBI UCIIOIb30BaHUS KOMILIEKCHBIX
YKCEl,

- YM€Tb CBOOO/IHO OTIEpUPOBATH MOHSATUAMHU: CpEIHEE
apupMeTHYecKoe, MeinaHa, HanboJIbIlee U HAUMEHbIIIEE 3HAYCHUS,
[pa3zMax, JUCIEPCHs], CTAHIAPTHOE OTKJIOHEHUE JJI ONIMCAHUS
YMCJIOBBIX IAHHBIX; YMEHHE MCCIIEJ0OBAaTh CTATUCTUYECKUE JAHHBIE,
B TOM YHCIIe C MPUMEHEHUEM rpaQUuecKuX METOJOB U
PIIEKTPOHHBIX CPEICTB; rpapuecKu UCCIEeOBATh COBMECTHBIC
HAOJIIO/ICHUS C TTIOMOIIBIO TUarpaMM PacCeUBaHUs U JTUHEHHOMN
perpeccuy;

- YMETh HaXOJIUTh BEPOSATHOCTH COOBITUH C UCTIOJIb30BAaHUEM
rpaguUIecKux METOJIOB; TPUMEHSATD VISl peIIeHUs 3a1a4 (GOPMYJITbI
CIIOKEHHSI 1 YMHOXXEHHS BEPOSTHOCTEH, POPMYITy MOIHOM
BEpOATHOCTH, (hopmyny bepHymnin, komOuHaTOpHBIE (PAKTHI U
(hOopMyIIbI; OIIEHUBATH BEPOSTHOCTU PEANTbHBIX COOBITUI; yMEHUE
OIIEPUPOBATH MOHATUSAMMU: CIy4aliHas BEJIMYMHA, PACIPEICIICHUE
BEPOATHOCTEN, MATEMATUYECKOE OKUIAHNUE, TUCTIEPCUS U
CTaH/JapTHOE OTKJIIOHEHHE CIy4yailHOW BEIMYMHBI, PyHKINN
pacrpeieNIeHNs ¥ TIIOTHOCTH PAaBHOMEPHOT0, MOKA3aTEbHOTO U
HOPMaJIbHOT'O pAaclpeieNICHUI; YMEHHUE UCII0JIb30BATh CBOMCTBA
M3y4EHHBIX paclpeIeICHUN U PELICHHS 3a/1a4; 3HAKOMCTBO C
MOHITUSIMH: 3aKOH OOJIBIIINX YHCET, METOIbI BRIOOPOYHBIX




MCCIIeIOBAHUI; YMEHHE MPUBOIUTH IPUMEPHI MIPOSIBICHUS 3aKOHA
OOMBINNX YKCEN B IPUPOIHBIX U OOIICCTBCHHBIX SBIICHUSX;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMU: TOYKA, IIPsMasi,
[JI0CKOCTh, IPOCTPAHCTBO, OTPE3OK, JIy4, TNIOCKUHN yTod,
TBYTpaHHBIN yroJl, TPEXTPaHHbIN YTroJ, epeceKaroecs,
MapajuleIbHbIE U CKPEIIMBAIOIINECS TIPSIMbIE, TapaJlIeIbHOCTD U
[ePIeHIUKYIIPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOJI MEXKIY
[IPSIMBIMU, YTOJI MEXKY MPSAMOUN U TIIIOCKOCTBIO, YTOJI MEXKIY
[JIOCKOCTSIMHU; YMEHHE UCIIOJIb30BATh IIPH PEIICHUU 3a]1a4
M3YYCHHBIC (PAKTBI U TEOPEMBI TUTAHUMETPHH;, YMEHHUE OIICHUBATH
[pa3Mepbl OOBEKTOB B OKPYXKAIOIIIEM MUPE; YMEHHUE ONEPUPOBATh
[MOHATUSIMH: MHOTOTPaHHUK, CEU€HUE MHOTOTPAHHUKA, TPABUIIbHBII
MHOTOTPaHHUK, PU3Ma, TUPaMUa, PUrypa U MOBEPXHOCTh
BpallleHus, IMIUHIP, KOHYC, 11ap, cdepa, pa3BepTKa MOBEPXHOCTH,
CEUYEHHUS KOHYCa U IWIMHJPA, apaJuIeIbHbIe OCH UM OCHOBAHMUIO,
CeUeHHUe 11apa, MIIOCKOCTh, Kacarouascs cepsl, HUINHAPA, KOHYCa;
YMEHHUE CTPOUTH CEYEHNE MHOTOTPAaHHUKA, U300paKaTh
MHOTOTPaHHUKHU, (PUTYPHI U TIOBEPXHOCTH BPAILICHUS], UX CEYCHHUS, B
TOM YHCJI€ C TIOMOIIBIO DJIEKTPOHHBIX CPEJICTB; YMEHUE TPUMEHSTh
CBOIICTBa reOMETPUYECKHUX (QUTYP, CAMOCTOSTEIIHLHO

(hopMyIHUpOBaTh OMPEIEICHUS U3Y9aeMbIX (PUTYp, BBIIBUTATD
CUIOTE3bI O CBOMCTBAX U MPU3HAKAX T€OMETPUUYECKUX PUTYD,
00OCHOBBIBAThH WJIM OTMPOBEPTaTh UX; yMEHHUE IPOBOJAUTH
KiaccupuKanuio (GUryp mo pa3mMuHbIM MPU3HAKAM, BBITIOTHSITh
HEOOXOMMBIE TOTIOTHUTEIBHBIC TIOCTPOCHHS;

- YM€Tb CBOOOJHO OTIEPUPOBATH MOHATUSIMH: TUIOIIAb PUTYPHI,
00beM (PUTYpHI, BETUYHHA YTJIa, PACCTOSIHUE OT TOYKH JI0
[JIOCKOCTH, PACCTOSTHUE MEXKTY TIPIMBIMH, PACCTOSTHAE MEXKITY
[IOCKOCTSIMU, IUIOMIAAb c(hephl, TUTOMIA/lb TOBEPXHOCTH MTUPAMUJIBL,




[PU3MBI, KOHYCa, HWIMHAPA, 00beM Ky0a, IPSIMOYTOJIBHOTO
napaienenunena, MupaMuabl, IPU3MbI, HWIHHIPA, KOHYCA, [1apa;
YMEHHE HaXOJUTh OTHOIIECHHE 00BEeMOB MOAOOHBIX (HUTYD;

- YMETb CBOOOJJHO OIIEPUPOBATH MOHATHAMMU: JBHKEHHE,
[apajiesIbHbIA IEPEeHOC, CHMMETPHS Ha INIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, IpeodpazoBaHKe o 100us, 0100HbIE
(burypsl; yMeHue pacrno3HaBaTh paBHbIE U I0JJOOHBIE (QUTYPBI, B TOM
qHCIIe B IPUPOJIE, UCKYCCTBE, ApPXUTEKTYPE; YMEHHUE UCIIOIB30BATh
reOMETPHUECKUE OTHOIICHHUS, HAXOUTh T€OMETPHUECKUE BETHUNHBI
(nyuHa, yrou, Tioaas, 00beM) IPH PEUICHUH 3a/1a4 U3 JPYTUX
y4eOHBIX IPEIMETOB U U3 PEATbHOM KU3HU;

- YMETh CBOOOJTHO OIIEPUPOBATh MOHATUAMU: IPIMOYTOJIbHAS
cucTeMa KOOPJUHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEACHUE BEKTOPA Ha YHUCJIO,
[pa3yioKeHUE BEKTOpa Mo 06a3ucy, CKaIsIpHOE IPOU3BE/ICHUE,
BEKTOPHOE TIPOM3BEICHUE, YTOJ MEXK/ITY BEKTOPAMHU; YMEHHUE
MICTIOJTF30BaTh BEKTOPHBIN W KOOPIMHATHBIA METOJ JUIsI PELICHUS
reOMETPHUECKUX 33124 ¥ 3a/1a4 APYTUX y4eOHBIX MPEMETOB;
OIEepUpPOBATh MOHATUSIMU: MaTpula 2X2 u 3X3, onpenenuTenb
MaTpHIIbl, TEOMETPUUYECKUIA CMBICI OTIPEIETUTEINS;

- YMETh MOJIETUPOBATh PeaJbHbIE CUTYAIlUH Ha S3bIKE MAaTEMATUKH;
COCTaBJIATh BBIPAKEHUS, ypaBHEHMS, HEPAaBEHCTBA U UX CUCTEMBI 110
YCIIOBMIO 3a]1aui, UCCIIE0BATh IIOCTPOCHHBIE MOJIEIH C
MICTIOJIb30BAaHUEM afnapaTa ainreopbl, MHTEPIPETHPOBATh
MOJTyYCHHBIH PEe3y/IbTaT; CTPOUTh MATEMATHUECKHE MOJICIH C
MTOMOIIIBIO0 TEOMETPHUECKUX TOHATHI U BEIMYHH, PEIaTh
CBSI3aHHBIC C HUMU MPAKTHUYECKUE 3a]Ia91; COCTABIIATH
BEPOSTHOCTHYIO MOZEITh M HHTEPIPETUPOBATH MOTYICHHBIH
pe3yJbTaT; penaTh NpUKIaJHble 331a4l CPeICTBAMH




MaTEMaTUYECKOI0 aHalln3a, B TOM YUCJIE COLIMATIBHO-
HKOHOMHYECKOTO U (PH3UUECKOTO XapaKTepa;

- YMEHUE BBIOUPATh MOJIXOIAIIMNA METO JIJIsl PEIICHUs 3a1a4u;
[MOHUMaHNE 3HAYUMOCTH MAaTEMAaTUKHU B U3YUEHUU IPUPOIAHBIX U
OOIIECTBEHHBIX MPOIIECCOB U SIBICHUN; yMEHUE PACIIO3HABATH
[TPOSIBJICHUE 3aKOHOB MAaTEMATUKHU B UCKYCCTBE, YMEHUE IIPUBOJUTH
[pYMEPbl MATEMAaTUYECKUX OTKPBITUH POCCUHCKON U MUPOBOM
MaTEeMaTU4eCKON HayKu

OK 02 Ucnonb3oBath
COBpEMEHHBIE CPEJICTBA MTOKCKA,
aHallM3a U UHTEePIIpeTalun
MHbOpMAINH, 1
H()OPMAIMOHHBIC TEXHOJIOTHH
TUTST BRITIOJTHEHUS 33724
podeccnoHaTBEHOM
esITeNbHOCTH

B 001acTH IEeHHOCTH HAyYHOTO MO3HAHUSA:
-chopMHUpOBaHHOCTH
COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO

MHUPOBO33PCHUA,

Pa3BUTHS HAyKW U OONICCTBCHHOH MPAKTUKH,

KYJIBTYP,
CHOC06CTBYIOHIGFO OCO3HAaHHUK CBOCI0 MCECTQ

OCHOBAHHOTO HAa  JMaiore
B [IOJIUKYJIBTYPHOM MUPE;

- COBEPLICHCTBOBAHNE A3BIKOBOM 17|
UUTATEIbCKOM  KYJIBTYPBl KaK  CpEICTBa
B3aMMOJECHCTBYS MEKIY JIOAbMHU U ITO3HAHUS
MUDa;

- OCO3HaHHE

LIEHHOCTHU Hay4HOH

NIEATEIbHOCTH, TOTOBHOCTh  OCYIIECTBIATH
[IPOCKTHYIO nu

NICATCIIBHOCTE MHAWBHUAYAJIbHO U B I'PYIIIIC.

HCCICA0BATCIILCKYIO

OBiajeHne  yHUBEpCaJIbHBIMU
[03HABATEIbHBIMU ACHCTBUSAMMU:
B) paboTa ¢ uHpopmarmei:

- BJIQ/IETh HaBBIKAMU MOJy4YeHUs HHPOpMALIUY

y4eOHBIMY]

13 HUCTOYHUKOB Pa3HBIX THUIIOB,

CaAMOCTOSATCIIBHO OCYHICCTBIIATDH ITOMUCK,

- YMETh OINEPHPOBATH MOHATUSMHU: pAlMOHATbHAS (QYHKIUS,
MokaszareiabHass (QYHKIUS, cTeneHHas (DyHKIMs, JorapupMuuecKas
byHKIUSA, TpUroHOMeTpuueckue GYyHKIMH, oOpaTHble (QyHKUIUU;
VMCHHE CTPOUTHh T'padUKH HW3YYCHHBIX (QYHKIHHA, WCIIOIH30BAThH
rpadyKy IPH U3YYCHUHU MPOIIECCOB M 3aBHCUMOCTEH, TIPH PEIICHUH
3ajiad U3 IPYruX YIeOHBIX MMPEAMETOB U 3a/1a4 U3 pealbHOU KU3HH;
BEIpAXKATh POPMYJIaMHU 3aBUCUMOCTH MEXTY BEIIMUYNHAMU;

- YMETh OMNEpPUpPOBATh MOHSATHUSAMHU: TOXKAECTBO, TOXKJIECTBEHHOE
MpeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHUH U
HEPABEHCTB, PaBHOCUIBLHOCTb YpaBHEHUW, HEPABEHCTB U CHUCTEM,
palioHa bHbIEe, HPpPAlMOHANBHBIE, TOKa3aTeNbHbIE, CTEICHHBIE,
morapuMudecKre, TPUTOHOMETPUYCCKHE YPABHCHHS, HEPABEHCTBA
1 CHCTEMBI, YMETh PEIIaTh YPABHCHHSI, HEPABCHCTBA M CUCTEMBI C
MTOMOIIBIO PA3IMYHBIX TIPUEMOB; peliaTh YpaBHCHUS, HEPABESHCTBA H
CHUCTEMBI C ITapaMeTpPOM; MPUMEHSITh YPaBHCHHS, HEPABCHCTBA, UX
CUCTeMBl [UIsl pEIIeHUS MaTeMaTHYeCKHX 3aJad W 3aJad U3
[Pa3IMYHBIX 00JacTel HAyKH U peallbHOM JKU3HH,

- yMeThb CBOOOJHO  ONEPUPOBATH

HapaJ'IJIeJ'IBHBIfI CUMMCTpUA

IIOHATHUAMMN:
IINIOCKOCTH U B

JIBMKEHHE,
HEepPEHoC, Ha
[IPOCTPAHCTBE, IOBOPOT, NpeoOpazoBaHuE TMOA00US, MOOOHBIE

(burypsl; yMeTh pacro3HaBaTh paBHbIE U MOJI00HbBIE (PUTYpBI, B TOM




AQHANTN3, CUCTEeMATU3alUI0 M WHTEPIPETAIHIO
MHPOpPMALMK  PA3IMYHBIX BHIOB U (GOpPM
[peCTaBICHNUS;

- co3/1aBaTh TEKCTHI B pa3lIMYHbIX (hopMaTax c
YIETOM Ha3HAa4YeHUs MH(DOpMAIUKM U IEIeBOi
AyJIUTOPUHN, BBIOMpAs ONTHUMAIBHYIO (opMYy]|
MPECTABICHUS U BU3yaTH3allHH;

- OIICHWBATh JIOCTOBEPHOCTH, JIETUTHMHOCTH
MHPOpPMAILIUK, €€ 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, TEXHUKHY|
0e30I1acHOCTH, TUTHEHBI,
pecypcocOepekeHus, TPAaBOBBIX U ITUYECKHX]
HOpPM, HOPM HHGOPMAIIMOHHON O€301TaCHOCTH;
- BJANeTh HaBBIKAMH pACIO3HABaHUS U
BalUThl  WHpOpMalMK, HH(GOPMAIIMOHHOMH
0€30M1aCHOCTH JTMYHOCTH

qrciIe B MPUPOAE, UCKYCCTBE, apXUTEKTYpe; YMETh HCIOJIb30BAThH
reOMETPHUECKUE OTHOIICHNUS, HAXOJUTh T€OMETPHUECKUE BETMUNHBI
(IUTMHA, yroJ, IUIOIAAb, 0OBEM) NMpPU PEIICHHH 33734 U3 JPYTHUX|
y4eOHBIX IPEAMETOB M U3 PEaIbHOM KH3HU




OK 03 I[InanupoBath u
[pEaTM30BBIBATH COOCTBEHHOE
podeccuoHaIbHOE U TMYHOCTHOE
pa3BUTHE, PEANPHHUMATEILCKYIO
eI TeIbHOCTD B
podeccuoHabHOU chepe,
MCTI0JTb30BaTh 3HAHUS 110
(bMHAHCOBOW TPAMOTHOCTH B
PA3IMYHBIX KU3HEHHBIX
CUTYyalusx

B
BOCIIMTaHUS:

obactu AYXOBHO-HPABCTBCHHOT'O

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI0|
CO3HAHUs, STUYECKOTO ITOBEICHUS;
CUTyalUl0 U

pelIeHus,

CIIOCOOHOCTH

OLICHUBATh
NPUHUMATH OCO3HAHHBIC
OPUCHTUPYSICh Ha MOPaJbHO-HPAaBCTBEHHBIC
HOPMbBI 1 HICHHOCTH,

- OCO3HAHME JIMYHOTO BKJIAJA B TOCTPOCHHE
YCTOMYHUBOTO OYAYIIETO;

OTHOILICHHEC

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

MPUHATUSL I[IEHHOCTEW CEMEMHOW KW3HU B

COOTBETCTBUM C  TPAAULMSIMUH  HApOIOB
Poccuu;
OBnaneHue YHHMBEpCaIbHBIMU

PETYyJIATUBHBIMUA ﬂeﬁCTBHﬂMH:
a) caMOOpTaHHU3aIIUS:

- CaMOCTOSITENILHO
MO3HABATENBbHYIO JIEATEeIbHOCTb,
MpoOJIeMbl,  CTaBUTH dbopMynupoBaTh
COOCTBEHHBIE 3a/ladyll B 00pa3oBaTeIbHOMU

JCATCIIBHOCTH U ) KU3HCHHBIX CUTYAIIUAX

OCYILIECTBIISATH|
BBISIBIISITH|
"

- CAMOCTOSITEIILHO COCTABJISITh TUIAH PEIICHUs]
MPOOJIEMBI C YYETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEHN 51
[IPEANOYTEHU;

- 1aBaTb OLICHKY HOBbIM CUTYAIIUAM,

yMEThb OIIEpPUPOBATH HNOHATUSAMU: paluOHAIbHBIE,
MppalnroHabHbIE, TIOKa3aTeNIbHbIE, CTETIEHHBIE, JIoTapu(MUIEeCKUe,
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

YMETb ONEPUPOBATh IMOHATUSMU: CeueHue
MHOTOTpaHHHKA, Ky0, mapajuiefenurne 1, npusma, nupamuaa, Gpurypal
1 [IOBEPXHOCTH BpALICHUS, IIWIMHIP, KOHYC, map, cepa, CeUeHUS

(burypsl BpalleHHs, IIOCKOCTb, Kacaromascs c@epbl, UWIMHIPA,

MHOTI'OI'paHHHK,

KOHYCa, IUIOmaAb IIOBEPXHOCTHU IMHUpaMUJbl, IIPHU3Mbl, KOHYCA,

[WIMHIpa, IUIomanbk chepsl, o0beM Kyoa,

[apajuiesenuIena, NUpaMuapl, TPU3Mbl, HUIUHIPA, KOHYyCA, 11apa;

IPSIMOYTOJIBHOT'O

YMCHUC 1/1306pa>1<aTL MHOT'OI'PpaHHUKHU U MOBEPXHOCTU BPALICHUSA, UX
CCUCHUA OT PYKH, C IMOMOLIBIO YCPTCIKHBIX HWHCTPYMCHTOB U
DJICKTPOHHBIX CpCACTB; YMCETb pacCllo3HaBaTb CHMMCTPpUIO B
IIPOCTPAHCTBEC; YMCTh PACIIO3HABATH IPABUJIbHBIC MHOT'OI'DAHHUKH,

npsaMOYrojibHass CHUCTEMAQ

YMCThb OICPpHUPOBATH ITOHATUAMMU:

KOOpAWHAT, KOOPAWHATBI TOYKH, BCKTOP, KOOpPJAWHATBI BCKTOpPA,

CyMMa|
BEKTOPOB, MPOU3BEIEHNE BEKTOPA HA YHMCIIO; HAXOIUThH C TTOMOIIIBIO

CKAIAPHOE MPOU3BEACHUE, YOl MEXKIYy BEKTOpamH,
M3Y4YEHHBIX (OpPMYJ KOOpPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSIHHUE

MCIKAY ABYMS TOYKaMH




CII0COOCTBOBATH (bopmMHpOBaHUIO y
[POSIBJICHUIO IIUPOKON 3PYAUIIMU B Pa3HBIX
001aCTSIX 3HAHMH, IOCTOSHHO IIOBBIIIATL CBOU
00pa3oBaTeNbHbII U KYJIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIONIb30BAaTh  MPUEMBbl  peduieKCHH  AJid
OLICHKH CUTYalllH, BHIOOpPAa BEPHOTO PEILICHUS;
- YMETh OILICHHBATh PUCKH M CBOEBPEMEHHO
[IPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

B) YMOIIMOHAJIbHBIN WHTEJUICKT,
[IpEITOJIararoIInid C(hOPMUPOBAHHOCTD:
BHYTpEHHEl ~ MOTHBAallUM,  BKJIIOYAOIIEH
CTpEeMJICHHE K JOCTIXKEHUIO LIeJH U YCIeXy,
ONTUMHU3M, MHUIIUATUBHOCTb, yMEHHE
eiicTBOBATS, UCXOMs u3 CBOMX
BO3MOXKHOCTEI;

- OMIATHH, BKIIOYAIOIMIEH CIOCOOHOCTH|
MOHUMATh SMOIMOHAIBHOE COCTOSIHHE
IPYTUX, YYUTHIBATh €0 MPU OCYIIECTBICHUU
KOMMYHHKAIUH, CIIOCOOHOCTh K COUYBCTBHUIO
1 COTEPEKUBAHUIO;

- COLMANbHBIX  HABBIKOB,  BKJIIOYAIOIIMX
CIIOCOOHOCTh ~ BBICTPAaWBaTh OTHOILIEHUS C
MPYTMMH  JIOJbMU, 3a00THUTHCS, TMPOSIBISTH
MHTEPEC U pa3peniatb KOH(INKTHI

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

TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOATEIIbHOCTH U CAMOOIIPEIETIECHHUIO;

-OBJIaJICHUE HaBBIKAMH yueOHO-
ICCIICIOBATEIIHLCKOM, MPOEKTHOMN "

- YMETh OINEpUPOBATh MOHATUAMU: CIYYAUHBIA ONBIT U CIy4alHOE
COOBbITHE, BEPOSATHOCTb CIIY4alHOTO COOBITHS; YMETh BBIYUCIISTH
BEPOSTHOCTH C UCIOJIb30BAHUEM IPahUIECKUX METO/I0B; IPUMEHSTH
(bOpMYIIBI CIIOKEHUSI U YMHOXKEHUSI BEPOSATHOCTEH, KOMOMHATOPHBIE




COITMATLHOM JeSITEIbHOCTH,
OBnaneHue YHHUBEpCAIbHBIMU
KOMMYHHKATHBHBIMU JCHCTBUSIMH:

0) COBMECTHAs 1€ TEIIbHOCTD:

- MMOHMMATh M HCIOJb30BaTh MPEHMYILIECTBA
KOMaHIHOW ¥ MHJIMBUyaIbHOM PabOThI;
IPUHUMATD Leau COBMECTHOMH

JICATCIIBHOCTH, OpPraHu30BLIBATH H

KOOPJIWHHUPOBATh JNENCTBUSA 1o e¢

COCTAaBIATh IIJIaH JICHCTBHI,
c

ITOCTUKEHUIO!
pacrpenensiTte poJiu
Y4aCTHUKOB o0cyx1aTh
COBMECTHOM pabOThI;

- KOOPJIMHUPOBATh W BBHINOJHATH PabOTy B
YCIIOBUSX BUPTYAJILHOTO

Y4ETOM MHEHHI
pe3ynbTaThl

peanpHOrO, u
KOMOWHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYILECTBIIATh MO3UTUBHOE CTPATETUYECKOE
MOBEJICHWEC B  Pa3jIMYHBIX  CHUTYaIUsX,
MPOSIBJISITE TBOPUECTBO U BOOOpakeHue, ObITh
MHUITUATUBHBIM.

OBnaneHue YHHUBEPCaTbHBIMU
PETYIATUBHBIMU JI€HCTBUSMHU:

) IPUHSATHE ce0s U IPYTUX JTIOACH:

- NMPUHUMATh MOTHBBI U apTyMEHTBI JPYTHX
im0 e

eI TEeIbHOCTH;

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

- Pa3BUBATH CIIOCOOHOCTh TTOHUMATh MHUp C

(akTel 1 (HOpMYIBI MPH PEIICHUH 337ay; OLCHUBATh BEPOATHOCTH]

peambHBIX COOBITHH; 3HAKOMCTBO CO CIy4YalHBIMHM BEJIHMYMHAMU;

YMEHHUE PUBOIUTH MIPUMEPHI TPOSIBIICHUS 3aKOHA OOJIBIINX YHCEI B

[IPUPOHBIX U OOLIECTBEHHBIX SIBICHUSIX;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATUSAMH: CTENEHb C LEJIbIM

KOPEHb  HAaTypPAJIbHOM  CTEIEHH,
[I0Ka3aTeIIeM, JEHCTBUTEIbHBIM

[I0Ka3aTCJICM, CTCIICHDb C

paLlOHATIBHBIM CTENEHb C
(BemecTBEeHHBIM) TTOKa3aTeNeM, JIorapudM 4ncia, CHHYC, KOCHHYC U
TaHT'€HC [IPOU3BOJIBHOTO YHUCIIA;

- yMeThb CBOOOJHO OINEPHPOBATH MOHATHAMHU: TpaduK (YHKIUH,

oOpatHast (GyHKIWS, KOMIO3UIMS (QYHKUIWH, JTUHEWHas (QyHKIUS,

KBaJIpaThu4iHasi (I)YHKI_[I/UI, CTCIICHHAsA q)YHKI_[I/Iﬂ C O CJIbIM
[I0Ka3aTCJICEM, TPUTOHOMETPUYCCKHUC (I)YHKI_II/II/I, O6paTHI>Ie
TPUTOHOMCETPUYCCKHEC (bYHKI_II/II/I, IIOKa3aTcCJIbHasA 51

morapudmuueckas (QpyHKIMH;, YMETh CTPOHUTH rpaduku (QyHKIUH,
BBITIOJIHATH peo0pa3zoBaHus rpapuKoB (yHKIIHII;

- YMETPh HCIIOJIb30BaTh Tpa@uKki GYyHKIUN U U3YYEHHUS IPOIECCOB
M 3aBHCHMOCTEH TIpH PpEIICHWW 3a1ad4 M3 JPYTux Yy4eOHBIX
MpEeMETOB W W3 peallbHOW JKWU3HHW; BBIpaXatb (opMyIaMu
3aBHCHUMOCTH MEXKIYy BeTUYUHAMU;

CBOOOJHO OIEPUPOBaTH MOHATUAMHU: YETHOCTb (DYHKIIMH,
[EepUOIMIHOCTD ¢byHKIHY, OTPaHUYEHHOCTh byHKIUY,
MOHOTOHHOCTh (YHKIIMH, SKCTpeMyM (YHKUUH, HauOojblliee U
HalMEHblIee 3HA4YeHUus (QYHKUUHU yMETh
MPOBOIUTH UCCIIEAOBaHNE (DYHKITHIH;

Ha IPOMEXKYTKE,
- YMETh HUCII0JIb30BaTh CBOMCTBA U TpaduKu (PYHKIUHN AJIs pelieHus
YpaBHEHUI, HEPABEHCTB M 33Jay C IapaMeTpaMu; H300pakaTh Ha
KOOPJIMHATHOM IUIOCKOCTH MHOKECTBA PEUICHUH YpaBHEHHI,
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 OBbITa, HAYYHOTO W TEXHHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYyJa M OOIICCTBEHHBIX
OTHOIIICHUI;

- CIIOCOOHOCTh BOCTIPUHUMATH PA3JINYHBIC
BUJIbI WCKYCCTBa, TPAJUIMA U TBOPUYECTBO
IpYTrUX  HaApOJOB,  OIIYIIATh
PMOIIMOHAIBHOE BO3/ICHCTBHE UCKYCCTBA,;

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

OTHHYCCKHUX

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

OBnaneHue YHHMBEpCaIbHBIMU
KOMMYHUKATHBHBIMU JICHCTBUSIMU:

a) oO1IeHueE:

OCYIIECTBIISAITh KOMMYHHUKAIIMM BO BCEX

cdepax KU3HY;

pacro3HaBaTh HeBepOaJbHBIE CPEACTBA

06HI€HI/I$I, IIOHUMATh 3HAYCHHEC COLMAJIbHBIX]

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

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

- yYMEThb OIIEPUPOBATh TOHATHAMHU: CpeIHee apu(pMETHUECKOE,

MeauaHa, HauOosblllee M HaUMEHbIlee 3HAYEHHUA, pa3Max,
mucriepcus, CTaHIapTHOE OTKIOHEHHWE YMCIIOBOrO0 Habopa; yMEHHE
M3BJIEKATh, MHTEPIPETUPOBATh HH(OPMALIMIO, MPEACTABICHHYIO B
Tabiuiax, Ha JadarpamMmax, rpadukax, OTPaKalollyl0 CBOMNCTBA
PeaTbHBIX IMPOLECCOB M SBICHMI; MPECTABIATh WH(POPMAIHIO C
MOMOIIBIO TAa0JIMI[ W JUarpaMM; HCCIEI0BAaTh CTATHCTUYECKHE
TaHHBIE, B TOM YHUCJIE C MPUMEHEHUEM TIpaHUUEcKUX METOAOB U
PIIEKTPOHHBIX CPE/CTB;

- YMETh ONEpUPOBATHh MOHITUSIMH: TOUYKA, MpAMas, IUIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBINA YTOJI,
MapajuIebHOCTh U MEPIEeHIUKYISIPHOCTh MPSIMBIX M IJIOCKOCTEH,

YTOJI MCKAY MNPAMBIMH, YIrOJl MCKIY HpHMOﬁ H TIOCKOCTBIO, YI'OJI

CKPCIIUBAOIIHUECA IIPAMBIC,

MEXIy IUIOCKOCTSIMH, pAacCTOSIHUE OT TOYKHM JI0 IIJIOCKOCTH,
[PACCTOSIHUE MEXAY IIPSIMBIMU, PACCTOSSHAE MEKIY IUIOCKOCTSIMY;

- YMETh HCIIOJIb30BATh NPU PELIEHUU 3aJa4 U3y4yeHHbIE (QaKThl U
TEOpEMBbl TJIAHUMETPUU; YMEHHE OLEHUBATh pPa3Mepbl OOBEKTOB
OKPY’KaIOILEro Mupa




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;

- LEJICHAIIPaBICHHOE DPa3BUTHE BHYTPEHHEH
[O3ULUN JINYHOCTH HAa OCHOBE JIyXOBHO-

HPAaBCTBEHHBIX LeHHOCTEeN HapOoJIOB
Poccuiickoii ®enepanuu, HUCTOPUYECKUX U
HAI[MOHAJIbHO-KYJIbTYPHBIX TpaauLuH,
(opMupoBaHue CUCTEMBI 3HAUYUMBIX|
[[EHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
QHTUKOPPYIIIMOHHOTO MUPOBO33PEHHS,
[PaBOCO3HAHUSA, HKOJIOTHYECKON KYJIbTYPHI,

CIIOCOOHOCTH  CTaBUTh 1II€IM U  CTPOUTH
PKU3HEHHBIE 1JIaHbI;

B yacTu rpaxJaHCKOr0 BOCIIUTAHMUSL:

- OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX IIPaB
00s13aHHOCTEH, yBa)KeHHE 3aKOHa 17l
[PaBOIOPSJIKA;

- TMPUHSTHE TPATUIMOHHBIX HAIMOHAJIBHBIX,
"

00IIIEYETIOBEUECKUX ~ T'YMaHUCTHYECKHX

JICMOKPAaTUUICCKHUX I_[eHHOCTeﬁ;

- TOTOBHOCTb IPOTHUBOCTOSTH HJIE0JOTUHU
DKCTpeMH3Ma, HaIMOHATU3Ma, KceHodoouw,
MTUCKPUMHUHALINN o COIIMATIbHBIM,
PENUTHO3HBIM,  PACOBBIM,  HAIMOHAIHHBIM
MpU3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO

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

0011e00pa30BaTEIHLHOM u

- YMETh ONIEPUPOBATH IMOHATUAMU: IPSAMOYTOJIbHAS CUCTEMA
KOOPAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE IIPOU3BEICHUE, YTOJl MEXAY BEKTOPAMU, CyMMa
BEKTOPOB, IPOU3BECHUE BEKTOPA HA YHUCII0; HAXOAUTh C TIOMOLIBIO
M3Y4YEHHBIX (DOPMYIT KOOPIMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXIy IBYMsI TOUKaAMU;

-yMETh BBIOMPATH MOAXOISALINI U3yYEHHBIH METOT IJISl peLICHUS
3aJla4d, Paclio3HaBaTh MaTeMaTHUeCKre (PaKThl I MAaTEMATHICCKHEC
MOJICITTH B IIPUPOIHBIX M OOIIECTBCHHBIX SIBJICHUSX, B HCKYCCTBE;
YMEHHUE IPUBOJUTH MPUMEPHI MATEMATHUYECKUX OTKPBITHI
[POCCUICKON M1 MUPOBOW MAaTEMAaTUYECKON HAYKH.

- YMETh OIEpUPOBATh MOHATUAMU: CIYYAUHBIA OMNBIT U CIy4aliHOE
COOBITHE, BEPOSATHOCTH CIIY4alHOTO COOBITHS; YMETh BBIYUCISTH
BEPOATHOCTH C UCIIOJIb30BAHUEM T'paUyeCKUX METO/I0B; IPUMEHSTh
(bOpMYIIBI CIOKEHHSI U YMHOXKEHUSI BEPOSITHOCTEH, KOMOUHATOPHBIE
(bakThl U GOpMYIBI TIPH PEIICHUU 3aJ]a4; OLIEHUBATh BEPOSTHOCTH
PEATbHBIX COOBITUI; 3HAKOMCTBO CO CIyYalilHBIMUA BEJIIMUYMHAMU,
YMEHHE TPUBOAUTH IPUMEPHI TPOSBJICHHS 3aKOHA OOJIBIIIUX YHCEIT B
[IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX




NIETCKO-IOHOUIECKUX OpraHu3alusix;

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

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

- c(hopMUPOBAHHOCTH POCCHUICKOH|
FPaXAAHCKOW WJIEHTUYHOCTH, NaTpUOTHU3MA,
YBaXEHHMsI K CBOEMY Hapoay, 4YYyBCTBA]
OTBETCTBEHHOCTH niepen PonmHoOM, ropmocty
3a CBOM Kpail, cBOO Pomuny, cBOH S3BIK N
KYJIBTYDY, IIPOLLIOE u HacTosIIee
MHOIOHALIMOHAJIBHOTO Haponaa Poccuy;

- LIEHHOCTHOE OTHOILICHHE K|
rOCy1apCTBEHHBIM CHUMBOJIaM,
MCTOPUYECKOMY M TPUPOJHOMY HACIEIUIO,
naMsTHUKaM, TpaJulusM HaponoB Poccun,
nocTkeHusiM Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUAX U TPYJE;

- ujeiHas yOeXIEHHOCTb, TOTOBHOCTb K
CILY’>KECHHIO U 3alIUTe OreuecTna,
OTBETCTBEHHOCTD 3 €T0 Cy/b0Y;

OCBOCHHBIE O00YYarOIMMUCS MEXIIPEIMETHbIE
MOHATUSI W YHUBEpcaJlbHble  yueOHbIE
neiicTBUS  (peryssiTUBHBIE, IO3HABATENIbHBIE,
KOMMYHHUKaTHBHbIE);

- CIOCOOHOCTh WX  HCHOJBb30BaHUS B
[IO3HABAaTEIIbHON M COLMAIBHOM TPAKTHKE,




TOTOBHOCTD K CaMOCTOSTEIIbHOMY]
[UIAHUPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
e TeTbHOCTH, OpraHu3aluu y4eOHOTO
COTpYIHUYECTBA c neAarorn4eckumy|
pabOTHUKAMU U CBEPCTHUKAMH, K YYaCTHUIO B
[IOCTPOCHUU WHAUBHUIYaJIbHOM

00pa30BaTeNIbHON TPAEKTOPHH;

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

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

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

- YMETh MPOTHO3UPOBATH HEOIArONPHUSATHHIC
SKOJIOTUYECKHE MOCJIE/ICTBUS]]
[pPEAIPUHAMAEMBIX JICUCTBUU,
[pEIOTBpALIaTh HX;

pacClinpuThH OIIBIT JCATCIIbHOCTH
DKOJIOTHYECKOM HAMPaBICHHOCTH,

- pa3pabarbIBaTh IJIaH PELICHUS MPOOIEeMBI C
YUETOM aHallu3a MMEIOIINXCS MaTepUaIbHbBIX
1 HEeMaTepUAIbHBIX PECYPCOB;

- OCYIIECTBIISATH II€JIEHANIPABICHHBIM TOWCK
MepeHoca CpelCTB MW CIIOCOOOB JICHCTBHS B
PO ECCHOHAIBHYIO CPENY;

YMETH
MMO3HABATCIIBHYI0 W TMPAKTHIECKYIO 00JIacTh

MEPECHOCUTDH 3HaHUA B|

PKH3HCICATCIIbHOCTH,

npeajaratb HOBBIC IIPOCKTBI, OLCHHUBATH

MJICU C MO3UIUN HOBU3HBI, OPUTMHAJIIBHOCTH,

YMETh ONEpPUPOBATh MOHATHUAMHU: (DYHKIHMS, HeENpepbIBHAS
(byHKIMS, TPOU3BOIHAS, IEPBOOOPA3HAs, OMPEICIEHHBIN HHTETPaL;
YMETb  HAXOAWTh MPOU3BOAHBIC  SJIEMEHTApHBIX  (QYHKIUH,
MCIIO0JIb3Ysl CIPABOYHBIE MaTepuasbl, UCCIEAOBaTh B MPOCTEHIINX
Cy4asix (YHKIIMM HAa MOHOTOHHOCTH, HAXOAWTh HAWOOJBININE |

HauMEHbBIINE 3HAUYEeHUS PYHKIHM; CTPOUTDH IpadKH MHOTOUWIEHOB C

MCIIOJIb30BAHUEM armapara MaTeMaTUYeCKOTrO aHajau3a; MPUMEHSTh
[MPOM3BOAHYIO TMPU pEIICHWM 3aJa4d Ha JABWKEHHUE; pelaTh
MPAKTUKO-OPUEHTUPOBAHHBIE  3a7aud  Ha  HauOoONbIIME |

HAUMCHBIINEC 3HAYCHUS, HA HaAXOXICHUC IIYTH, CKOPOCTH U

[YCKOpEHUS;
- YMETb OIIEPUPOBATh MMOHATHAMM: JBUKECHHE B IPOCTPAHCTBE,
o00HbIE (DUTYpPHI B TNPOCTPAHCTBE; HCIOJB30BaTh OTHOILIEHHE]
rioniaied MOBEpPXHOCTEW M 00BEMOB MOAOOHBIX (uryp mpu

[pEIICHUH 3a7a4;

YMETh BBIUUCIATH TEOMETPUUYECKHE BEJIMYWHBI (JJIMHA, YTOI,
101316, 00beM, IJIOMAIb MOBEPXHOCTH), UCIONIB3YsI U3YYCHHBIC
(hOpPMYITBI U METOTBI




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

B JACATCIIBHOCTb, OICHUBATL

COOTBETCTBUEC PE3YJIIbTATOB LEIAM

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

Haain4yuc MOTHUBALMU K

JIMYHOCTHOMY Pa3BUTHIO

oOy4YeHHI0 U
- CIIOCOOHOCTH  HCIIOJIb30BAHHSI  METa
MPEIMETHBIX TOHITUH W YHUBEPCAIbHBIX
y4eOHBIX JICWCTBUU B I03HABATEIHHOW H
COLIMAJIbHOU

IMPAaKTUKEC, TOTOBHOCTH K

CaMOCTOATCIIBHOMY IIJIAHUPOBAHUIO u
OCYIICCTBJICHHUIO yqe6H0171 JCATCIIbHOCTH,
OpraHu3anuu y‘Ie6HOFO COTpyAHUYICCTBA C
negarort4€CKuMu pa6OTHI/IKaMI/I n

CBCpCTHUKAMHU, K Y4YaCTHIO B IMOCTPOCHUU

WHIUBUAYAIbHON oOpa3oBaTenbHOM
TPAaeKTOpUHU

- CaMOCTOSITENIbHO  (OpMYyIUPOBATH U
aKTyaJHU3UpOBAThH npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE

- OompeaensATb  LEeNu  JIeATEeNIbHOCTH,

3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JOCTHUIKCHUA

- BHOCHUTH KOppeKTI/IBBI B JCATCIIBHOCTD,
OIICHUBATH COOTBCTCTBUC pe?)y.]'II)TaTOB
LeJIIM, OIIEHWBAaTh PHUCKU TMOCIEIACTBHI
NEATEIbHOCTH

- CHOCOOHOCTHL H

CaMOCTOATCIIBHOMY

TOTOBHOCTbH K

TIOUCKY METOO0B

YMEHHE OIepUpOBaTh MOHSATHAMHU @ CTENEHb YHWCIa, Jorapupm;
YMEHHE BBINOJHATh BBIYMCICHHE 3HAUYCHHH M IpeoOpa3oBaHus
BHIDQKEHUI CO cCTeneHsMH U Jorapudmamu, npeodpazoBaHUs
TPOOHO-PALIMOHATILHBIX BHIPAKCHHI;

- YMEHHE penaTh TEKCTOBBIC 33/]a4l PAa3HBIX THIOB (B TOM YHCIIE HA)
MPOICHTHI, JONM W YacTH, Ha JIBIKEHHE, pPabdOTy, CTOMMOCTh
TOBapOB M YCIIYT, HAJIIOTH, 33J]a4H U3 00JIACTH YIPaBJICHHUS JINIHBIMHY|
1 CeMEHHBIMH (PMHAHCAMH); COCTABJIATH BBIPAKEHUS, YpaBHEHUS,
HEpaBEHCTBA M WX CHCTEMBI 10 YCIOBHIO 3a/la4d, HCCIEI0BAaTh
MOJTYYeHHOE  pEIIeHHEe ¥  OLEHHMBaTh  MPaBAONOAO0OHOCTH
pe3yIbTaTOB

- yYMEHHE OIEepPHpOBATH MOHATHUSAMHU: CpenHee apu(METHUECKOE,
MenuaHa, HauOoJbIlee W HAWMEHbIIEe 3HAUCHHs, pa3Max,
IcTiepcHs, CTaHAAPTHOE OTKJIOHEHHE YMCIIOBOrO Habopa; yMeHHe
M3BIICKaTh, MHTEPIPETUPOBATh MH(OPMAIUIO, MPEICTaBICHHYIO B
TabmuIax, Ha JuarpaMmax, rpadukax, OTpakarollyl0 CBOICTBa
PeabHBIX IPOLECCOB M SABJICHMI; MPEACTaBIATh MH(OPMAIMIO C
MOMOILBIO TaOJIMI[ W JUarpaMM; HCCIEeI0BaTh CTATUCTUYECKHE
TaHHbIe, B TOM YHCJE C NMPUMEHEHHEM Tpa@HuuecKuX METOJOB W
PIIEKTPOHHBIX CPEJICTB

- YMEHHE OIEepPHUPOBATH IMOHATHUSMHU: TOYKA, MpsSMasi, TIOCKOCTH,
MPOCTPAHCTBO, JBYTPAHHBIA YTOJI, CKPEIIUBAIOMIAECS TMPSIMEIE,
MapajuIeIbHOCTh M MEPIEeHANKYISIPHOCTh MPSIMBIX U TUIOCKOCTEH,
YTOJI MEXKJLy MPSAMBIMHU, YTOJ MEXIY NMPSMON U MIOCKOCTBIO, YToJl

MCIKAY IINIOCKOCTAMHU, PACCTOAHUC OT TOYKH OO TIINIIOCKOCTH,




peicHuAd MPAKTUYCCKUX 3aaad,
IMPUMCHCHUTIO Pa3JIMYHbIX MCTOO0B
IIO3HAaHUA

- (opMUpOBaHNE HAYYHOT'O THUIIA MBILIUICHUS,
Hay4YHOU
KJIFOUEBBIMU MTOHATHSIMHU U METOJIaMU

BIIaJICHUE TEPMUHOJIOTHEN,
- pa3pabarbIBaTh IJIaH PELIeHUs! MPOOIeMbI C
YUETOM aHaJM3a MMEIOIIUXCSl MaTepUalbHbIX
1 HEMaTepUAIbHBIX PECYPCOB

- BJIQJICTh HAaBBIKAMH MOJYYCHHUsSI HHPOpMALINY
13 HUCTOYHUKOB

Pa3HbIX THUIIOB,

CaMOCTOSITENIbHO ~ OCYLIECTBIIATH  ITIOUCK,
QHAJIN3, CUCTEMATH3aIMI0 M HHTEPIPETAIUIO
MH(GOpMAallMK  PAa3NIUYHBIX BUAOB U (HOpM

MIPCACTAaBJICHUA

[PACCTOSIHUE MEXAY MPSMBIMHU, PACCTOSHUE MEXIY IUIOCKOCTSIMU;
VMEHHE WCIIOJIb30BaTh MPHU PEIICHUW 3aJa4 HU3YYCHHBIE (DAKTBHI H
TEOPEMBbl TUIAHUMETPUU; YMECHHE OIEHUBATh pPa3Mepbl OOBEKTOB
OKPYXKAIOIIero Mupa

YMEHHME OIEepUPOBATh TMOHATUSMU: MHOTOTPAHHUK, CEUECHUE
MHOTOTpaHHHKa, Ky0, mapajuiefenurne 1, npusma, nupamuaa, Gpurypal
1 [IOBEPXHOCTh BpPALICHUS, IIWIMHIP, KOHYC, map, cepa, CeUeHUs
(Gurypsl BpalleHMs], IIOCKOCTb, Kacarowascs c@epbl, HUIMHIPA,
KOHyCa, IUIOLIA[b IMOBEPXHOCTU MHPAMMUIBI,

LIMHIpa, IUIowanb chepsl,

IIpU3MBI, KOHYCA,

o0beM Ky0a, NPSIMOYTOJILHOTO
[mapajuieNienunena, MUpaMuabl, IpU3Mbl, NUIWHAPA, KOHYCa, II1apa;
yMeHHEe n300pakaTh MHOTOTPAaHHHUKU U TIOBEPXHOCTH BPAILCHHUS, HX|
CCYCHUS OT PYKH, C MOMOILIbIO YEPTEKHBIX HHCTPYMEHTOB WU
DIICKTPOHHBIX CPEJICTB; YMEHHE pAaclo3HaBaTh CHUMMETPHIO B
[POCTPAaHCTBE; YMEHUE PAclO3HABATh MPABUIIbHBIE MHOTOT PAHHUKH
- YMCHHUC BbBIUYUCIIATH TI'COMETPUUYCCKHUE BCIMYHHBI ()IJ'II/IHa, yroii,

rionaib, 00beM, IIIOMAAb MOBEPXHOCTH), UCHOJIb3Ysl U3yUEHHBIE

(hOPMYJITBI U METOIBI




2. CrtpykTypa u cojaepx)aHue 001eoopa3oBaTeIbHON TUCIIUILTAHBI

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-0pHMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue 36
NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TEOpeTU4ecKoe o0yueHue

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

IMpomexxyTounas arrecTanus (3IK3aMeH) 6




2.2. TemaTn4yeckni IJIAH U COJEePKAHME JUCHUIIIMHBI

Conep:kanue y4eOHOro MaTepuasa (0CHOBHOE M MPodecCHOHAJIBLHO-

HaumenoBanue pa3jiesioB . | O0bem dopmMupyemble
OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKHUE 3aHATHUS, IPUKJIAJTHON
U TeM 4yacos KOMIIeTeHIIUH
MOAYJb (MPH HAJHYHHU)
1 2 3 4
Ocnoenoe cooepicanue
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 18
Tema 1.1 Copep:xanue yueOHOTo MaTepuana
Llens u 3amaum | Llenp u 3aaun MaTEMAaTUKU IPU OCBOEHUH CIIELIUATIbHOCTH.
MaTeMaTHKH npu | bazoBele 3HaHMA W YMEHHA II0 MaTeMaTHKe B NPOPECCHOHAIBHOW H B
OCBOCHMH CIELMAILHOCTH. | TOBCEIHEBHOM EATETLHOCTH. 4
UYucna v BEIMMCIEHUS JleiicTBUsl HaA  TOJOXKUTEIBHBIMH U OTPUIATENBHBIMH ~ YHUCIAMH, C
OOBIKHOBEHHBIMU U JECATUYHBIMU Ap0OsiMH. JIeHCTBUS cO cTeneHs MU, GOpMYIIbI
COKpALIEHHOI'0 YMHOXECHUS
Tema 1.2 Coneprxkanue yueOHOro Matepuania OK 01, OK 02, OK
ITponienTHBIE BhuUCIeHus. | [IpocThie MPOIIEHTHI, pa3HbIe CIIOCOOBI MX BBIYUCICHHS. 4 03, OK 04, OK 05,
VYpaBHEHHs M HEPABEHCTBA | JInHeiHbIE, KBAJAPaTHbIE, IPOOHO-IMHENHBIE YPAaBHEHHS U HEPABEHCTBA OK 06
Tema 1.3. Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooepircanue [K1.1,
[TporieHTHBIE BBIYMCIICHUS | HPUKAAOHO20 MOOYII5t)
B npodeccronanbHelX | [IpakTudeckoe 3ausaTue Ne 1 [TpocTeie U CIIOKHBIE TPOIICHTHI.
3ajafax IMpakTyeckoe 3ansitue Ne 2 [IpolreHTHBIE BHIYUCICHUS B MPOPECCHOHAIBHBIX 4
3aj1a4ax
Tema 1.4 Coneprxkanne yueOHOT0 MaTepuasa
Pemenne 3amau. Bxonnoli | Beraucienus u npeodpa3oBaHus. Y paBHEHUS U HEPABEHCTBA. 4
KOHTPOJIb I'eomeTpust Ha TIIOCKOCTH
IIpaktnueckoe 3ansitue Ne 3 KourpombHas pabora «BblumciaeHus u 5
peoOpa3oBaHUD)
Paspnen 2 Ilpsimble U JI0CKOCTH B pocTpaHcTBe. KoopanMHATHI M BEKTOPHI B IPOCTPAHCTBE 30 OK 01, OK 03,
Tema 2.1.  OcuoBubie | Conepkanue ydeOHOr0o MaTeprasa OK 04, OK 07




Conep:xkanue yueOHOro Matepuasa (0CHOBHOE M MPodecCHOHAJIBLHO-

HaumenoBanue pa3jiesioB . | O0bem dopmMupyembie
OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3aHATHUS, IPUKJIATHOI
U TeM 4yacos KOMIIeTeHIIHH
MOIYJIb (IIPH HAJTHYHUM)
noHsTus  crepeomerpu. | Ilpeamer crepeomerpun. OCHOBHBIE NOHATHUS (TOUKa, MpsiMas, IIOCKOCTb, [IK1.1,
Pacnionoxkennie mpsiMbIXx U | MpocTpaHcTBO). (OCHOBHBIE aKCHOMBI  cTepeoMerpuu. Ilepecekaromiuecs,
IJIOCKOCTEHN IapajulesIbHbIE U CKPEIINBAIOIINECS IPSIMbIE. 4
Yron Mexay mnpsSMbIMA B MpocTpaHcTBe. [leprneHauKylIsIpHOCTb MPSIMBIX.
OcHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI
Tewma 2.2. [MapammensHocTh | Conepikanue ydeOHOro Marepuania
MPSIMBIX, psAIMOM u | IlapamiensHble npsiMast u mockocTs. Onpenenenue. [Ipuznak. CpoiicTsa.
IUIOCKOCTH, IIJIOCKOCTEN [Tapannensubie mockoctu. Onpenenenue. [Ipusnak. CBoiicTBa.
TeTpasap u ero 3J1€MeHTHI. 6
[Tapannenenunen u ero sneMeHThl. CBOMCTBa MPOTHUBOMNOJIOXKHBIX TpaHEed M
nuaroHaney napauenenunena. [loctpoenre OCHOBHBIX CEUYEHHM
Tema 2.3. | Conmepxanue yueOHOr0o MaTepuasa
[leprnieHIUKYISIPHOCTD [lepnennukynspusie npsimbie. [lapannenbHble OpsMble, MEPHEHIUKYISIPHBIE K
MPSIMBIX, IpsIMON U | wiockocTH. [Ipu3Hak nepneHInKyIsspHOCTH MPSIMON U TUNIOCKOCTH 2
IJIOCKOCTH, IIJIOCKOCTEN
Tema 2.4. Ilepnenauxymsp | Copepikanue yueOHOro MaTepuana
u HakjioHHas. Teopema o
O i p—— HepneHz[HKyvap U HakjIoHHasi. Teopema O Tpex NEpHEHIUKYJsApax. YTIoi
MEXy IPSAMOH U INIOCKOCTBIO. 4
VYron mexnay miockocTsMu. [lepneHauKynsipHbIe MIIOCKOCTH.
PaccrosiHust B mpocTpaHCTBE
Tema 2.5. Koopaunatel u | Conepikanue ydeOHOro Matepuania
BEKTOPBI B IIPOCTPAHCTBE | JleKkapTOBBI KOOpAMHATHI B IpOCTpaHcTBE. BekTopsl B mpocTpancTBe. ClioskeHHe
U BBIYNTAHUE BEKTOPOB. Y MHO)KEHHE BEKTOPA HA YUCJIO. 4

CkanspHoe mpou3BeieHne BeKTopoB. [Ipocreiinve 3a1aun B KOOpAHHATAX

Tema 2.6. Ilpamble u

Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooeprcanue




Conep:xkanue yueOHOro Matepuasa (0CHOBHOE M MPodecCHOHAJIBLHO-

HaumenoBanue pa3jiesioB . | O0bem dopmMupyembie
OPHEHTHPOBAHHOE), JTA00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM
U TeM 4acoB KOMIIeTeHIIM U
MOIYJIb (IIPH HAJTHYHUM)
IJIOCKOCTH B | HPUKIAOHO20 MOOY/1:)
IPAKTUYECKUX 3a7ja4ax IIpakTnuyeckoe 3ansitue Ne 4 BsaumHoe pacnosio)keHUE TMPSIMBIX B
IIPOCTPAHCTBE.
IIpakTuyeckoe 3ansitue Ne 5 [lapamienbHOCTh TPAMOM M IUIOCKOCTH,
MapajuIeIbHOCTh INIOCKOCTEN, MEPIEHAUKYIISIPHOCTD MIJIOCKOCTEM. 6
IIpakTuyeckoe 3ansitue Ne 6 PacnosioxkeHue MNpsMbIX U IUIOCKOCTEH B
OKpYy)XaroleM Mupe (mpupoje, apXUTEKType, TeXHHKe). PelieHue mpakTHKO-
OpPUEHTUPOBAHHBIX 3aja4
Tema 2.7 Pemenne 3anmau. | Conepikanue ydeOHOro Marepuasia
IIpamele ¥ IJIOCKOCTH, | PacmosnoxeHne NpsMbIX U MJIOCKOCTEN B mpocTpaHcTBe. [leprnenauKynspHOCTb U
KOOPJMHATBl U BEKTOPHI B | MApaIeIbHOCTh MPSAMBIX U IUIOCKOCTeH. JlekapTOBBI ~KOOpAWHATHI B 5
MIPOCTPAHCTBE npoctpanctBe. BekTopsl B mpoctpancTBe. CloKeHHE W BBIUMTAHUE BEKTOPOB.
YMHOkeHue BeKTopa Ha unciio. KoopauHaTel BekTopa
IIpakTnueckoe 3ansitue Ne 7 KontponbHas padora «IIpsimMble U MIIOCKOCTH B 9
MIPOCTPAHCTBE)
Pa3nes 3. OcHoBbl TpuronoMerpun. Tpuronomerpudeckue pyHkunu 26
Tema 3.1 Coneprxanue yueOHOro MaTepuasa
Tpuronomerpuueckue Pagnannas wmepa yrma. IloBopoT TOYKM BOKpYr Hadajga KOOPAMHAT.
(GyHkuuMM npousBoabHOrO | OmpeneneHue CHHyca, KOCHHYCA, TAHTCHCA U KOTAHTEHCa. 4
yria, 4ucia 3HaKM CHMHYCa, KOCUHYCA, TAHT€HCAa U KOTAaHTE€HCA MO YETBEPTSAM. 3aBUCHUMOCTD OK 01, OK 02, OK
ME¥K]1y CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTaHT'€HCOM OJHOTO U TOTO K€ yTIJia 03, OK 04, OK 05
Tema 3.2 OcnoBHble | ComepikaHue yueOHOTro MaTepuana
TPUTOHOMETPUUECKHE Tpuronomerpuyeckue TOKJIECTBA. [TpeobpazoBanus IPOCTEHIINX
TOXKJIECTBA TPUTOHOMETPUYECKHX BbIpaxkeHHi! CUHYyC, KOCUHYC, TAHT€HC U KOTAHT€HC YTJIOB 2
OH-d
Tema 3.3 Coneprxanne yueOHOTO MaTeprania




Conep:xkanue yueOHOro Matepuasa (0CHOBHOE M MPodecCHOHAJIBLHO-

HaumenoBanue pa3jiesioB . | O0bem dopmMupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIATHOI
U TeM 4acosB KOMIIeTCHIIUH
MOIYJIb (IIPH HAJTHYHUM)
Tpuronomerpuyeckue OO6nacTp onpeaeneHus U MHOKECTBO 3HAYCHUN TPUTOHOMETPUUYECKHUX ()YHKITHIA. 6
¢yHkuuu, ux cBoiictBa U | YETHOCTH, HEUETHOCTD, NEPUOJUIHOCTD TPUTOHOMETPUIECKUX (PYHKITHI.
rpaduku CoiicTBa u rpaduku QyHKIMIA y = COS X, y = sin X, y = tg X, y = ctg X. Cxxatue u
pacTskeHue rpauKoB TPUTOHOMETPUUYECKUX (YHKLIUH.
IIpeoOpa3oBanue rpadKOB TPUTOHOMETPUUYECKUX (DYHKIIHIT
Tema 3.4 Oo6patusie | Conepkanue yueOHOro MaTepuana
TPUTOHOMETPUYECKHE OOpatHble TpUrOHOMETpUYECKHE QYHKIINU. 4
ZINIV CoiicTBa U rpaduku 00paTHBIX TPUTOHOMETPHUYECKUX (QYHKIIUI
Tema 3.5 Coneprxanue yueOHOro MaTepuana
Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHEHHUE tg X = a, ctg x = a.
YPaBHCHUA U HCPABCHCTBA | perjeyyre  TpuroHoMeTpHueckuX ypaBHEHHH OCHOBHBIX THIIOB: MpOCTeifimne
TPUTOHOMETPUUYECKHE YPABHEHMsI, CBOJAIIMECS K KBaJpaTHBIM., peLIacMble 6
Pa3I0KEHUEM Ha MHOXKHUTEIH, OIHOPOIHBIE.
[Ipocreiimme TPUrOHOMETPUUECKNE HEPABEHCTBA
Tema 3.6 Pemenue 3anau. | Copeprkanue yueOHOTo MaTepuana
OcHoBBl TpUroHomerpui. | [IpeodpasoBanue TPUTOHOMETPUUECKUX BBIPKECHU. Pemenne
Tpuronomerpuyeckue TPUTOHOMETPUUECKUX YPAaBHEHUN U HEPABEHCTB B TOM YHUCJIE C UCIOJIb30BAHUEM 2
byHKIUNA CBOMCTB (pyHKLIMI
IIpakTnuyeckoe 3ansaTHe Ne 8 KonrponbHast pabora «OCHOBBI TPUTOHOMETPHH. 5
Tpuronomerpuueckue GyHKIUN
Pasnean 4. [IpousBoaHas u nepBoodpasHas pyHKIumn 50
Tema 4.1 [Tonstue | Conepkanue yueOHOTO MaTepuaia OK 01, OK 03, OK
npousBoaHoi. @opmynsl u | [Ipupamienne aprymenta. I[lpupamenue QyHkuud. 3agaud, OPUBOISIIKE K 04, OK 06, OK 07
IpaBuIIa MOHSTHUIO POU3BOIHOM. 6 HKT.1,

nuddepeHIpoBaHms

Onpenenenre Npou3BOJHONW. ANTOPUTM OThICKAHUS POU3BOAHOM.

®opmynsl auddepennupoanus. [Ipasuna guddepenunpoBanus




Conep:xkanue yueOHOro Matepuasa (0CHOBHOE M MPodecCHOHAJIBLHO-

HaumenoBanue pa3jiesioB . | O0bem dopmMupyembie

OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3aHATHUS, IPUKJIATHOI
U TeM 4yacos KOMIIeTeHIIHH
MOIYJIb (IIPH HAJTHYHUM)

Tema 4.2 [TIloustue o | Comepkanue yueOHOTO MaTepuana

HEMPEPBIBHOCTH GYHKIMA. | [[onstne HernpepblBHON (QyHKIMK. CBOHCTBA HENIPEPHIBHOU (DYHKITHH. 6

Metoz nHTepBaNoB CBs13b MEX]1y HETIPEPHIBHOCTHIO U U (HEepeHIIMPYEMOCThIO (YHKIIUU B TOUKE.
AJTOpUTM pellIeHUs] HEPaBEHCTB METOJJOM HHTEPBAJIOB

Tema 4.3 Coneprxkanne yueOHOT0 MaTepuaia

['eomeTpuyeckuit u | ['eomeTpuyeckuii CMbICI MNPOM3BOAHON (YHKUIMU — YIIIOBOM KOA(PDUIIUEHT

buznueckuit CMBICH | KacaTeJlbHOU K rpaduKy GyHKIIMH B TOUKE. 4

IPOU3BOIHON VYpaBHeHune KkacateabHOW K rpaduky (yHKUUUA. AJNTOPUTM COCTaBJICHUS
ypaBHEHUs KacaTelnbHOU K rpaduky ¢yHKmn y=f(x)

Tema 4.4 Monotonnocts | Conepkanue yueOHOro MaTepuaia

GbyHKIHH. Touku | Bo3pactanue u yObiBaHHe (YHKIIMH, COOTBETCTBHE BO3pACTaHHS U yObIBaHHS

JKCTpeMyMa (GyHKIIUHM 3HAKY MPOU3BOIHON. 3a1a4uu HA MAKCUMYM U MUHUMYM. 4
Anroput™m wuccnenoBaHus (YHKIMHM U TIOCTPOCHHS €€ Tpaduka C IOMOUIBIO
MIPOU3BOIHOMN

Tema 4.5 HWccnenoBanue | Conepikanue ydeOHOro Marepuania

GyHKIMI W [OCTpOEHHE TP R——

rpaduKoB
HccnenoBanue GpyHKIIMM HA MOHOTOHHOCTB M ITOCTPOEHHUE I'pauKOB

8

I'paduku 1poOHO-TUHENHBIX (HYHKIUH
Touku nepernda

Tema 4.6 HaubGonbiiee u | CopepikaHue yueOHOTo MaTepuana

HauMEHbIIIee 3Ha4yeHus | HaxoxxaeHne HauOOJbIIEro M HauMEHbBLIEro 3HaYeHWH (YHKIMH, TOCTpOCHHE 5

byHKIIUN rpadUKOB ¢ UCTIONB30BaHUEM arapaTa MaTeMaTHIECKOTO aHAIH3a

Tema 4.7 Haxoxnaenue | Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooepircanue

ONTHUMAJIBHOIO pE3YyNbTaTa | HPUKIAOHO20 MOOYIs)

¢ momoInek npous3BoaHou | [lpakTudyeckoe 3ansitue Ne 9 Haummenbmiee u HauOonbliee 3HAYECHUE 6




Conep:xkanue yueOHOro Matepuasa (0CHOBHOE M MPodecCHOHAJIBLHO-

HaumenoBanue pa3jiesioB . | O0bem dopmMupyembie
OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3aHATHUS, IPUKJIATHOI
U TeM 4yacos KOMIIeTeHIIHH
MOIYJIb (IIPH HAJTHYHUM)
B [IPAKTUYECKUX 3a7adax HENpephIBHON (DYHKITUU HA IPOMEKYTKE
IpakTuyeckoe 3ansaTme Ne 10 3agauu Ha OTHICKAHME HAUOONBIIUX U
HAaWMEHBIIINX BETUYNH
IpakTuyeckoe 3ansaTue Ne 11 ®@usnueckuid CMBICI MOPOU3BOJHOM B
npodeccnoHaNbHBIX 33ja4aX TEXHOJIOTUYECKOTO MPOQUIs
Tema 4.8 IlepBoobOpasnas | Conepkanue yueOHOTo MaTepuaia
GyHKINH. IIpaBuna | O3HaKOMIIEHHE C TIOHATHEM WHTETpaja U MepBOOOpasHoi st GyHKIUU y=f(X).
HaXO0XKICHUS Pemenne 3amad Ha CBSI3p TMEPBOOOpA3HOW M €€ MPOM3BOIHON, BBIYHCICHUE
epBOOOPA3HBIX epBOOOpa3HOM AJIs JAHHON (YHKIIUH. 4
Tabnuna dopmyn s HaxoxaeHUs mepBooOpasHbiX. M3ydeHue mpaBuiia
BBIYHCIICHHS TIEPBOOOPA3HOM
Tema 4.9 [Tnomane | Coneprkanue yueOHOTO MaTepraia
KPUBOJIMHEHHOM 3amaun, MPUBOASAIINE K MOHSATHIO ONpPEIEICHHOTO MHTErpaja — O BBIYMCICHUU
Tpaneuuu. @opmyna | ruiomaau KpuBoJduHEHON Tpanenuu. [lonsaTue onpenenéHHOro nHTerpaa.
Herotona — JleiiOHuna
['eomerpuueckuii 1 U3MUECKHI CMBICT OMpENEIeHHOTO MHTerpana. dopmya 4
Hrrotona — Jleitoaua.
Pemenue 3amay Ha TpUMEHEHWE HHTETpana Il BBIYUCICHUS (UIHIECKUX
BEJIMYUH U IUIOUIa/IeH
Tema 4.10 Pemenne 3anau. | Copeprkanue yueOHOro Marepuana
[IpousBoHas u | Gopmynel u mpaBuwina guddepennupoBanus. HceciaenoBanue QGyHKIUH C
nepBooOpa3Has GyHKLIUU. | MOMOIIBIO TPOM3BOAHON. Hanbosbiiee 1 HanMeHbIee 3HaUCHUS (PYHKITHH.
4
Brruucnenune neppoodpasznoii. [lpumenenmne nepBoodpa3Hoit
IpakTnueckoe 3anstue Ne 12 KourponsHas pabotra «[IpousBogHas u 2

nepBooOpaszHas GyHKIUN




Conep:xkanue yueOHOro Matepuasa (0CHOBHOE M MPodecCHOHAJIBLHO-

HaumenoBanue pa3jiesioB . | O0bem dopmMupyembie
OPHEHTHPOBAHHOE), JTA00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM
U TeM 4acoB KOMIIeTeHIIM U
MOIYJIb (IIPH HAJTHYHUM)
Pa3znen S. MHOrorpaHHUKHU M TeJia BpaleHus 34
Tema 5.1 [Ipusma, | Coneprkanue yaeOHOTO MaTepraia
napajuiejenuIes, Ky0, | TIpu3ma (HaKJIOHHAs, PsIMasi, IPaBUJIbHAS) U €€ 3JICMCHTHL..
MpamMuJa 1 uX Ce4eHus [Tapannenenunen. ColicTBa IpsIMOYTOJIBHOTO Napajlieienunena 8
Ky6. CBoiictBa ky0a.
IIupamupa u e€ snemenTsl. [IpaBunbpHas nupamuaa
Tema 5.2 IlpaBunbshbie | Conepikanue yueOHOTo MaTepuaia
MHOTOTPaHHUKU B KU3HU [Inomane mOBEepXHOCTH  MHOTOrpaHHMKOB.  [Ipocteitmme  kKoMOMHAIMK
MHOT'OTPaHHUKOB. 4
Brruuciienue 371eMEeHTOB MPOCTPAaHCTBEHHBIX (Uryp (pé€dpa, quaroHaju, yriibl).
[IpaBusbHBIE MHOTOTPAaHHUKHU
Tema 5.3 Ilpogheccuonanvho-opuenmuposannoe cooeprrcanue (cooepircanue OK 01, OK 04,
[uivHap, KOHYC, WWAp U | RPUKIAOHO20 MOOY]IA) OK 06, OK 07
UX CEUECHUS IIpakTnueckoe 3anaTue Ne 13 Ilwimnap, koHyc, cdepa u map. OCHOBHBIE [IK1.1,
CBOMCTBa MpPsIMOrO0 KpPYroBOro UWIMHJApA, MpPSIMOrO0 KpPyroBOoro KOHYycaA.
N300paxeHnue Ten BpaleHUs Ha MIO0CKOCTH.
IIpakTnueckoe 3ansaTHe Ne 14 IlpencraBieHne o0 YCeuEHHOM KOHYCE. 4
CeueHust KoHyca (MapajuleIbHOE OCHOBAHHUIO M MPOXOJAIIee depe3 BEpIINHY),
ceueHus MWINHApa (MapajjielbHO M MEepHNeHANKYISIPHO OCH), CEUEHHUSX Iapa.
Pa3Béprka nmimHApa 1 KOHyca
Tema 5.4 O6vembl u | ComepikaHue ydeOHOro MaTepuasia
IUIOINAZAM  TOBEPXHOCTEN | OOBeM mpsMoyroibHOTO Mapaenenumnena. OobeM Kyoa.
Tel OOBbeMbI PSMOI MPU3MBI M IUITUH/PA. 8
OOBembl MUpaMHJIbl U KOHYCA.
O6bem mapa
Tema 5.5 [Ipumeps! | Ilpogheccuonanvho-opuenmuposannoe cooepricanue (cooepircanue




Conep:xkanue yueOHOro Matepuasa (0CHOBHOE M MPodecCHOHAJIBLHO-

HaumenoBanue pa3jiesioB . | O0bem dopmMupyembie
OPHEHTHPOBAHHOE), JTA00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM
U TeM 4acoB KOMIIeTeHIIM U
MOIYJIb (IIPH HAJTHYHUM)
CUMMETpPUI B IPOPECCUU | HPUKIAOHO20 MOOYII5t)
IIpakTuyeckoe 3ansaTue Ne 15 [loHsiTHE O CUMMETPUM B MPOCTPAHCTBE
(ueHTpasbHAsL, OCeBas, 3epKaIbHas).
IIpakTnuyeckoe 3ansitne Ne 16 OOGoOuieHHe TpPEACTaBICHUNH O MPAaBUIBHBIX 4
MHOTOTpaHHHUKaX (TeTpa’ap, KyO, OKTa’ap, AoAeKa’ap, ukocadap). llpumepsr
CUMMETpUi B mpodeccuu
Tema 5.6 Pemenue 3anmau. | Conepkanue yueOHOTO MaTepuaia
MEHOrOTpaHHHKM #  TeNa [1nomaam mnoBEpXHOCTH MHOTOIPAHHUKOB U TEJI BpalICHUs 4
BpatiieHus OO6beMbl MHOTOI'PaHHUKOB U TeJl BpallleHUs
IIpakTnueckoe 3anaTue Ne 17 KontposnbHasa pabora « MHOrOrpaHHUKH U Tela 5
BpalLlEHUs»
Pa3nen 6. Crenenu n kopHu. CTeneHHasi, NoKa3aTeJbHasA U Jorapupmudeckass GyHKuuu 42
Tema 6.1  Crenennas | Conepxkanue yueOHOTO MaTepuaia
ynkuus, ee cBOKCTBA. | [ToHsTHE KOPHS N-Oif CTENEHM M3 NEHCTBHTENBHOTO uucna. OyHkumm y = §/x
[Ipeobpazosarue ux cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-0 CTEIEHH. 4
BIZIpa)KeHHﬁ ¢ KOPHAMHU N~ | [TpeoGpa3oBaHye HPPALMOHATILHBIX BHIPAKEHHUIH
oif creneHun
Tema 6.2 CgoiictBa | ConmeprkaHue yueOHOro MaTepuasa OK 01, OK 02, OK
CTCTIICHM C palMOHAIbHBIM | [[OHsATHE CTENEHU ¢ palllOHAIBHBIM I10Ka3aTEIIEM. 03, OK 05, OK 07
151 JEUCTBUTENBHBIM | CTeneHHble PYHKIIMU, UX CBOMCTBA M IpaUKH 4 HKI.1,
MOKa3aTeNsIMU
Tema 6.3 Pemenne | Coneprkanue yaeOHOTO MaTepuana
UpPpaLMOHATIBHBIX PaBHOCUIIBHOCTB MppallMOHAIBHBIX YPaBHEHUH. 4
yYpaBHEHUI Mertoasl peleHns HppaluOHAIBHBIX YPAaBHEHUU
Tema 6.4 Iloka3zarenbHas | ComepikaHue yueOHOTO MaTepuana
¢Gyukuus, ee cBoiicTBa. | CTemeHh C MNPOU3BOJBHBIM JICHCTBUTENBHBIM TOKa3areneM. OrmpeaencHue 8




Conep:xkanue yueOHOro Matepuasa (0CHOBHOE M MPodecCHOHAJIBLHO-

HaumenoBanue pa3jiesioB . | O0bem dopmMupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIATHOI
U TeM 4acosB KOMIIeTCHIIUH
MOIYJIb (IIPH HAJTHYHUM)
Iloka3aTenbHbIe MOKa3aTeIbHON (QYHKIIMHU U €€ CBOICTBA
YPAaBHCHIA U HCPABCHCTBA | 3pa50MCTBO ¢ MPUMEHEHHEM TI0KA3aTENbHOM QYHKIMK
PemeHne mnoka3aTenbHbIX YpPaBHEHUN METOJOM YpaBHMBAHUS IIOKa3aTelei,
METOZOM BBEJIEHHS HOBOW TEPEeMEHHOW, (QYHKIMOHAIBbHO-TpapuyecKum
METOJIOM.
Pemenue nokasarenbHbIX HEPABEHCTB
Tema 6.5  Jlorapudwm | Comepkanue yaeOHOTO MaTepuaia
yHcla. Coiicta | Jlorapudm yucia. 6
norapu(MoB CgaoiictBa Jiorapudmos.
Omnepauus g0rapupMUpOBaHUS
Tema 6.6 | Conepxanue yueOHOTo MaTepuasa
Jlorapudmuueckas Jlorapudmuueckasi pyHKIUS U €€ CBOICTBA.
(bymkuus, ee  CBOHCTBA. |T1oporye Jorapugmuyueckoro ypaBHeHus. Onepanus NOTEHIIMPOBAHUS.
Jlorapugmuueckue _
yPABHCHNA, HDABCHCTBA Tpu  OCHOBHBIX  MeTOJa  pelIeHUus  JIOTapU(PMHUUECKUX  YpaBHEHUM: 8
(GyHKIIMOHATBHO-TpaUUeCKU, METOJl TOTEHIMPOBAHUS, METOJ BBEJCHHUS
HOBOH IIEPEMEHHOM.
Jlorapugmuueckue HepaBeHCTBa
Tema 6.7 Jlorapudmsl B | IIpogheccuonansvno-opuenmuposantoe cooepicanue (cooepirrcanue
IIPUPOJIE U TEXHUKE NPUKIAOHO20 MOOYA)
IIpakTnuyeckoe 3ansitue Ne 18 Ilpumenenue norapupma.
IIpakTnueckoe 3ansTue Ne 19 Jlorapudmmueckas cnupans B npupoze. Ee 4
MaTeMaTHYECKUE CBOMCTBA
Tema 6.8 Pemenne 3amau. | Comepikanue ydeOHOro MaTepurania
CrenenHas, CrenenHas, noka3atenbHas U jorapugmuueckas GyHkuu. Pemenue ypaBHeHmi 2
IIOKa3aTesbHas u | IlpakTnyeckoe 3ansaTue Ne 20 KontponpsHas pabora «CTeneHu U KOPHH » 2




Conep:xkanue yueOHOro Matepuasa (0CHOBHOE M MPodecCHOHAJIBLHO-

HaumenoBanue pa3jiesioB . | O0bem dopmMupyembie

OPHEHTHPOBAHHOE), JTA00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM
U TeM 4acoB KOMIIeTeHIIM U
MOIYJIb (IIPH HAJTHYHUM)

norapudmmuueckas

byHKIIUN

Pa3nes 7. DieMeHTBI TEOPUH BEPOSITHOCTEH M MAaTEeMATHYeCKOH CTATHCTHKH 32

Tema 7.1 Co6ritre, | Coaeprkanue yaeOHOTO MaTepraia

BEPOSITHOCTD coObITus. | COBMECTHBIE M HECOBMECTHBIC COOBITHS. TeopeMbl O BEPOATHOCTH CYMMBbI

CroxeHue M YMHOXXEHHUE | COOBITHIA.

BEPOSATHOCTEU YcoBHas BEPOATHOCTh. 3aBUCHMbBIC M HE3aBUCUMBIC COOBITHS 6
TeopeMbl 0 BEpOSTHOCTH TIPOU3BEICHUS COOBITUI

Tema 7.2 BepositHocth B | Ilpogheccuonanvno-opuenmuposanmnoe cooeprrcanue (cooepircanue

npodeccuoHaIbHBIX HPUKTIAOHO20 MOOYI)

3aza4ax IIpakTnueckoe 3ansaTue Ne 21 OTHOCUTENBHAS YaCTOTA COOBITHS
IIpakTnueckoe 3ansaTre Ne 22 CBOICTBO yCTONYUBOCTH YaCTOTHI COOBITHS. OK 02, OK 03, OK 05
IpakTuyeckoe 3ansaTre Ne 23 CTaTHCTHYECKOE OMPEACIICHUE BEPOSTHOCTH. 8 MK1.1,
IIpakTnueckoe 3ansaTue Ne 24 O1ieHKa BEpOSITHOCTH COOBITUS

Tema 7.3  Juckpernas | CopepikaHue yueOHOTo MaTepuana

CiydaiiHas BEJIMYMHA, | Buabl CilyyallHbIX BEJIMYUH

3aKOH €C paCpeaCICHHUA Omnpenenenne TUCKPETHOM C1y4allHOW BETMUMHBI 8
3aKoH pacnpeeneHus: JUCKPETHON CIydaiiHOW BETUYMHBI
HucnoBble XapaKTEPUCTUKU TUCKPETHON CIIy4ailHON BEJIMYMHBI

Tema 7.4 3agaun | CozmeprkaHue yueOHOTo MaTepuana

MaTeMaTU4YeCKOn [TepBuunas 006paboTKa CTATUCTUYECKUX JTAHHBIX

CTaTUCTUKH. YucnoBble XapakTEepUCTUKH (CpeHee apuMeTHuecKoe, MeAuaHa, pa3max, 6
JUCTIepCus)
Pa6ora ¢ Tabnunamu, rpadukamu, JuarpaMmmMamMu

Tema 7.5 OneMeHTsl | Buasl  coObITHH, BeposTHOCTH  coObiTuil. ClokeHHe M YMHOXKEHUE 9

TCOpHUU BepOﬂTHOCTCﬁ n

BCpOHTHOCTeﬁ. I[I/ICKpCTHa}I cnyqaﬁHaﬂ BCJIIMYMHA, 3aKOH €C PACHpCACICHUA.




Conep:xkanue yueOHOro Matepuasa (0CHOBHOE M MPodecCHOHAJIBLHO-

HaumenoBanue pa3jiesioB . | O0bem dopmMupyembie
OPHEHTHPOBAHHOE), JTA00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM
U TeM 4acoB KOMIIeTeHIIM U
MOIYJIb (IIPH HAJTHYHUM)
MaTeMaTU4YeCKOMN 3ajaund MaTeMaTU4eCKOU CTaTUCTUKH.
CTaTUCTUKH IIpakTnueckoe 3ansitue Ne 25 KonTponbHas pabora «IJEMEHTHI TEOPUHU 9
BEPOATHOCTEN U MATEMATUYECKON CTaTUCTHKI
Bcero 232
KouncyabTanuu 12
IIpomexyTounas arrecranms (JK3amMeH) 6
HUroro | 250




3. YciaoBus peajm3ainuu NporpaMmbl 001eo0pa3oBaTebHOM JUCIHIUILIHHBI

3.1. lnsa peanu3amuu NporpaMmbl JUCHHUILJIMHBI IOJKHBI ObITh MPeIyCMOTPEHbI CJIeAYIOIue
crenuaJbHble MOMeIeHHs:

Peanu3arus mporpaMMbl JUCIUILTAHBI TPEOYET HATMYUs Y9eOHOTo KaOMHETa MaTeMAaTHKH.
O6opynoBanue yaeOHOTo KabUHeTA!

- IOCA/I0YHbIE MECTa MO KOJUYECTBY 00YyUaIOUINXCS;

- paboyee MecTO MpernoJaBaTes;

- KOMILJIEKT y4eOHO-HArISAHBIX TOCOOUIA;

- KOMILJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3a/1aHUA U1 KOHTPOJIBHBIX padoT;

- mpoeCCHOHATEHO OPUCHTHPOBAHHBIC 3aIaHHS,

- MaTepHalbl SK3aMeHa.

TexHuyeckue cpeacTBa 0OyICHHUS:

- IEPCOHAIBHBIA KOMIIBIOTEP C JIMIICH3MOHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

- IPOEKTOP C SKPAHOM.

- Cron nucbmennbii I'T1

- Cron nmapra

- [IpoTuBOMIOKapHBIN UHBEHTAPH

3.2. UndopmanuonHoe odecnieyeHne 00ydeHust

1. Jna peanusauuu mnporpammbl OMOAMOTEUHBIH (GOHA 0O0pa3oBaTENbHONW OpraHU3aluu
JOJDKEH HMMETh IMeyYaTHble W/WIM 3JIEKTPOHHBbIE 00pa3oBaTeiabHble M MH(YOPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIE JJI HCIOJIb30BAHUSA B 00pa30BATENbHOM IIpOIECCe, HE CTaplle ISATH JIET C
MOMEHTA U3/IaHusl.

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

VYuyeObHuKk s ydamuxcs oO0Ieo0pa3oBaTeNbHbIX YyupexaeHui (mpodunbHbii ypoBeHb) / A.l.
Mopakosuy, [1.B. Cemenos. - M. : Muemo3uHa, 2020. - 457 ¢. — ISBN: 978-5-346-01200-9 / - Tekcr
: HEMMOCPEACTBEHHBII

2. Mopaxkosuy, A.I'. AnreOpa 1 Havajga Marematuyeckoro aHanuza. 11 xmacc: B 2 4. Y. 1.
Y4ueOHMK a7 ydammxcs o0IeoOpa3oBaTeNbHBIX YyUpexIeHud (mpoduusHbelii ypoBeHb) / A.l.
Mopakosuy, [1.B. Cemenos. - M. : Maemo3una, 2020. - 351 c. — ISBN 978-5-346-03199-4/ - Tekcr :
HENOCPEICTBEHHBIN

3. Mopakosuy, A.I'. AnreOpa 1 Hadana marematuyeckoro aHanuza. 10 xmacc: B 2 u. Y. 2.
3ajayHuK I y4yamuxcs oO0IIeo0pa3oBaTelbHBIX YyupexkaeHud (mpoduuibHbli ypoBeHb) /A.T.
Mopnakosud, JI.O. lenunmesa, JI.W. 3BaBud [u ap.] - M. : Maemo3suna, 2020. - 336 c. — ISBN: 978-5-
346-01202-3/ - Tekcrt : HemoCpeICTBEHHBIN

4. Mopakosuu, A.I'. Anrebpa u Hadana MaTemaThdeckoro aHanusa. 11 kmace: B 2 4. Y. 2.
3amauHuK A ydalmxcs o0meo0pazoBaTeNbHBIX yupexaeHuil (mpoduibHelii ypoBeHb) / A.l.
Mopaxosuy, JI.O. [lennmesa, JI.W. 3BaBuu [u ap.],- M. : Muemosuna, 2020. - 137 c. — ISBN: 978-5-
346-02411-8/ - Tekct : HENMOCPEICTBEHHBIN



3.2.2. JlonoJiHUTEIbHbIE HCTOYHUKH

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

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

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

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

4.  OtkpseIThi KOUTEMK. Martematuka. - URL: https://mathematics.ru/ (mara obpamenus:
08.06.2021). - TekcT: 3IMeKTPOHHBIH.

5. TloBropum matematuky. - URL: http://www.mathteachers.narod.ru/ (nara obpareHus:
12.07.2021). - TekcT: 371€KTPOHHBIA.

6. CnpaBoyHUK o MaTeMaTHKe IS LIKOJIBLHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2021). - Texkcr:
3JICKTPOHHBIN.

7. Cpennsis mateMaTHuyeckas wHTepHeT mkona. - URL: http://www.bymath.net / (nara
obpamienust: 12.07.2021). - Tekct: 3JeKTPOHHBII.

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.
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHHUSA 00111€00Pa30BaATEeIbHOM IUCHUNIMHBI

KOHTpOJIL H OICHKAa

pe3yIbTaTOB

OCBOCHUA

o01eo0pa3oBaTeIbHON

JUCHUITIIMHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJabTaThl, HAalpaBIeHHbIE Ha (POPMHUPOBAHHUE OOIIMX
U Ipo(ecCHOHANBHBIX KOMIIETEHIIUH 110 pa3/iesiaM U TeMaM COoZep KaHusl ydeOHOro MaTepHara.

Oob6masi/mpodeccnoHabHasA Pazgen/Tema Tun oneHoYHbIX
KOMIIeTEeHIUsI MepOonpHUsITHS

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 VYeTHbII onpoc
npohecCHOHABLHOM P2, Tembi 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, Maremaruueckuii
JCSITEIbHOCTH 26 JTMKTAHT
NPUMEHHUTEITBHO WNupuBuyanbHas
K Pa3JIMYHBIM KOHTEKCTaM P 3, Temer 3.1, 3.2, 3.3 [T-o/c, 3.4 CaMOCTOSITeIIbHAsI

P 4, Temsl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | pabora

4.7 Tl-o/c, 4.8, 4.9, 4.10, 4.11 [Ipencrasnenue

pe3yIIbTaToB

P5, Tempr 5.1, 5.2

P 6, Temsr 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, 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

IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabort

3amura
VHIUBHTyaJIbHBIX
IPOEKTOB
KonTtponbHas pabota

Brmmonnenue
P 10, Temsr 10.1, 10.2, 10.3, 10.4
9K3aMEHAIIMOHHBIX
P11, Temsr 11.1, 11.2, 11.3 IT-o/c, N
3aJaHNN
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 02. Ucnonws30BaTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanwue
COBPEMEHHBIE CPENICTBA 1.6 VYcrHbIil onpoc
IIOKMCKa, aHaIn3a 1 P2, Tempr 2.1,2.2,2.3, 2.4, 2.5 [l-olc, MaremaTnueckui
MHTEpIpeTALI 26 JUKTAHT
uH(popMaIuu, 1 NunuBuayanbHas
UH(OPMAIMOHHBIE P 3, Tems! 3.1, 3.2, 3.3 I1-o/c, 3.4 CaMOCTOSATENbHAS
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 €3yJIbTAaTOB
pod P35, Temnr 5.1,5.2 pesy
JIeITEIIbHOCTH MPaKTHYECKUX padoT

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

3aiuTa TBOPUYECKHUX
pabot




P7, Temn 7.1,7.2,7.3,74,7.5,7.6,
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, Temni 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

3amura
WH/IMBUTyaTbHBIX
MIPOCKTOB
KonTtposnsHas padora

P9, Temr1 9.1,9.2,9.3,9.49.5 Brmonnenue

P 10, Temsr 10.1,10.2, 10.3, 10.4 JK3aMEHaIIMOHHBIX

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

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. ILltanupoBath u P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TecrupoBanue
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 NunuBuayanpHas
NESITEIbHOCTD B P 3, Temsr 3.1,3.2,3.3 lI-o/c, 3.4 CaMOCTOSITeNTbHAS
npogeccnoHabHOM chepe, | p 4 Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | Padora
HCIIOJIb30BATh 3HAHHMS 110 4.7 TI-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBnenue
(MHAHCOBOMW I'PaMOTHOCTH B pe3yIbTaToB

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 7.1,7.2,73,74,7.5,7.6,
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

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

IPAKTHYECKHUX paboT
3aiuTa TBOPUYECKHUX
pabort

3amura
WHIMBUTYaTbHBIX
MIPOCKTOB
KonTponbHas pabota

Brinonnenne
P 10, Temsr 10.1, 10.2, 10.3, 10.4
SK3aMeEHAIIMOHHBIX
P11, Temsr 11.1, 11.2, 11.3 IT-o/c, N
3aJaHUuH
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 IT-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 VYcerHblit onpoc
paboTaTk B KOJIIEKTHBE U P2, Tempr 2.1,2.2,2.3, 2.4, 2.5 [l-olc, MaremaTnueckuit
KOMaH/I€E 26 IUKTAHT
NuauBunyanbHas
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 CAMOCTOSTEIBHAS
P 4, Temsr 4.1, 42, 43, 4.4, 4.5, 4.6, | pabora

IIpencrasnenue




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

P5, Tempr 5.1, 5.2

P 6, Temsr 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
MIPaKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

3amura
VHIMBUAYaJIbHBIX
IIPOEKTOB
KonTtposnbHas padora

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

P 10, Temer 10.1, 10.2, 10.3, 10.4 JISAMEHAIHOHHbIX

P11, Temer 1.1, 11.2, 113 o/, | oo

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. OcymiecTBasTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanwue
YCTHYIO U [IUCBMEHHYIO 1.6 YceTHBI onpoc
KOMMYHHKAIHIO Ha P2, Temni 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/c, | MaTeMaTuieckuii
rOCYJapCTBEHHOM SI3bIKE 26 JUKTAHT
Poccuiickoit denepainu ¢ NunuBunyanbHas
Y4ETOM 0COOEHHOCTEN P 3, Tempi 3.1, 3.2, 3.3 TI-o/c, 3.4 CaMOCTOSATENbHAS
COHHMAIBHOTO U KyJIbTYPHOTO | p 4 Temspr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, padora
KOHTEKCTa 4.71I-o0/c, 4.8, 4.9, 4.10, 4.11 Ipencrasnenne

pe3yabTaTOB

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, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.7 I1-0/c, 4.8, 4.9, 4.10, 4.11

P5, Temrr 5.1, 5.2

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 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, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,

MPaKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

3amura
WH/IUBUAYaJIbHBIX
IPOEKTOB
KonTponbnas padbora
Beimonnenue
9K3aMEHAIIMOHHBIX
3aJaHuN




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

P12, Temsr 12.1,12.2,12.3, 12.4
P 13, Temnr 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, 14.6P 9, TemsI 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,
13.5 IT-o/c, 13.6

P 14, Temsr 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
Y4€TOM rapMOHHU3AIUU
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 11-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

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

TectupoBanue
YceTHBI onpoc
MareMaTU4eCKui
JHUKTAHT
NupuBunyanbHas
CaMOCTOSITeILHAs
pabora
IIpencraBnenne
pEe3yJbTaTOB
MPaKTUYECKUX padoT

MEKPETUTHO3HBIX 3ammTa TBOPUYECKUX
OTHOUIEHUN, TPUMEHATD pabor
CTaHJaPThHI 3amura
AQHTUKOPPYIIIUOHHOTO VHTUBHTyaJIbHBIX
MOBEJICHUS IPOEKTOB
KonTtponbHas pabora
Beinonnenue
9K3aMEHaIlMOHHbIX
3a1aHUI
OK 07. CopeticTBOBaThL P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanwue
COXPAHEHHUIO OKPYKaroIIen 1.6 VYcrHbIil onpoc
Cpelbl, pecypcocOepexeHHmIo, P2, Temni 2.1,2.2,2.3, 2.4, 2.5 Tl-o/c, Marematnueckuit
NPUMEHSTh 3HaHHUS 00 26 JMKTaHT
U3MEHEHHUH KJIMMaTa, WunuBunyansHast
IPUHIUIIBI OEPEKITUBOTO P 3, Tempr 3.1, 3.2, 3.3 IT-o/c, 3.4 CaMOCTOSATENbHAS
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 [IpencraBnenne
Ype3BBIYAHBIX CUTYAIUSIX pe3yabTaToB

PS5, Temer 5.1,5.2
P 6, Temrl 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

MPaKTUYECKUX padoT
3ammra TBOPUECKUX




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

pabot

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 3amura
7.12,7.13,7.14,7.15, 7.16, 7.17 VH]IMBUTyaJIbHBIX
P 8, Temnl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 MIPOEKTOB
P9, Temr1 9.1,9.2,9.3,9.49.5 KontponpHas padora
P 10, Temsr 10.1, 10.2, 10.3, 10.4 Brimonnenue
P11, Temsr 11.1,11.2, 11.3 IT-0/c, JK3aMEHaIIMOHHBIX
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. BeimoaHaTs P1,Temal.l, 1.2, 1.3 II-o0/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 Maremarnueckuii
HapYy>KHBIX IOBEPXHOCTEN P 5, Temsr 5.1, 5.2, 5.3 IT-o/c, 5.4, JUKTaHT
3IaHUI U COOPYKEHUMN 55,5.6 NunuBuayanpHas
P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | camocTosiTeIbHAA
6.7 IT-o/c, 6.8 paborta
P7, Temsr 7.1, 7.2 I1I-o/c, 7.3, 7.4 [IpencraBnenue
pe3yIbTaToB

MPaKTUYECKHUX paboT
3amuTa TBOPUYECKUX
pabort

3amura
VHIUBUIYaJIHHBIX
MIPOEKTOB
KonTponbHas pabota
Brimonnenue
3aJIaHUH Ha PK3aMeHe




