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PACCMOTPEHO

[TIIK o6meo0pa3oBaTeIbHOTO,

00I1Iero ryMaHUTAPHOTO U

COLUAIIBHO — 9KOHOMHUYECKOTO,

MaTeMaTHYECKOTO U OOIIEro

€CTECTBCHHOHAYYHOTO [UKJIA

[Iporoxon Ne 9

« 11 » ampems 2023 r.
/Tuxonona E. B. /

Pabogas nporpamma obmeodpaszoBarensHor mucnuinHel O].07 MATEMATUKA pa3paborana B
COOTBETCTBHHU C TPEOOBAHUSIMU:!

1. Tlpumepnoit paboueii mporpammsl 00mIe0Opa3oBaTeILHON MUCHUIUIMHEL «MareMaThKay s
npoeccuoHanbHBIX 00pazoBaTenbHbIX opranmzanuii, ®I'6OY IAITO UPIIO IIpotokon Ne 13 ot «29»
centsiOps 2022 r. ( yTB. Ha 3acemanuu CoBeTa 1O OIEHKE COJEPAaHHS W Ka4eCTBa MPUMEPHBIX
pabounx mporpamm o0IIe00pa30BaTENIFHOTO H TEXHIUECKOTO IUKIIOB CPETHET0 MPOo(hecCHOHATBHOTO
oOpaszoBanns, mpotokon Ne 14 ot «30» HosOps 2022 r.); DemepambHOrO TOCYIAPCTBEHHOTO
00pa30BaTeIbHOTO CTaHAApPTa CPEAHEr0 MPO(EeCCHOHATHPHOTO 00pa30BaHHA IO CIEIUATLHOCTH:
08.02.01 CrpouTensCcTBO M 3KCIUTyaTalus 3JaHUN W COOpYXEeHHH, yTBepxkaeHHoro Ilpuxazom
Munuctepcrsa [Ipocsemenns P® ot 12 mexadps 2022 r. Ne 1100 (peructpaumonssiii Ne 72111 ot
24 suBaps 2023 r.);

2. ®enepanbHoro 3akona oT 31 utonst 2020 1. Ne304-D3 «O BHeceHuu m3MeHeHuil B dDeepalibHbIi
3akoH «O0 oOpazoBannu B Poccuiickoit depepariumy» mo BONpocaM BOCIUTAHUS 00yYaroIuxcs;

3. VYuebnoro mmana mno crenuanbHocTn 08.02.01 CTpouTenbcTBO M IKCIUTyaTalusl 3JIaHUd |

COOPYKEeHMH, YTBEP)KACHHOTO «23» mast 2023r., mpuka3 Ne 211-ox.

Opranunzanusi-pazpadorunk: ['BIIOY MO «QnekTpocTanbCKuil KOIeHK»

Pa3paborunk: KpuBosa I'annna BanepreBHa
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1. O6masn xapakTepucTHKA NPUMEPHOIi padoueii mporpaMMbl 0011e00pPa30BaTeJIbLHOI
AUCHUILIMHBI «MaTemaTuka



1.1. MecTo AHMCHMILIMHBI

nporpammsbl CI1O:

O6meo6pa3oBaTenbHas

JUCHUITIIMHA

«Maremaruka SABJIACTCA

B CTPYKType mnpodeccHOHAIbHOI o00pa3oBareIbHOMI

00s13aTeNIbHOM 4aCTbIO

o01meo0pa3oBaTebHOTO MUKIIA 00pa3oBaTeNnbHON mporpammsl B cootBeTcTBuu ¢ GI'OC 08.02.01
CTpOUTENBCTBO U IKCIUTyaTalus 3IaHUI U COOPYIKEHHUI

(npogpeccuu/cneyuansHocmu)

1.2. ]_[e.]m H INIAHUPYEMBIC PE3YJbTATHI 0OCBOCHUA TUCHUIIIMHBI:

1.2.1. Heap AMCHUANIMHBI

ConepmaHI/Ie IIporpaMmbl O6H.[CO6paSOBaTeJII)HOI>'I JUCHUITIIMHBI «Marematuka HaIrpaBJICHO

Ha JIOCTHXKEHHE Pe3yJIbTaTOB ee U3yueHus B cooTBeTcTBUU ¢ TpeboBaHusMu PI'OC COO c¢ yuetom

npodeccuonansroit HanpasienHoctu ®I'OC CIIO.

1.2.2. IlnaHupyemble pe3yJIbTaThl
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

OCBOEHHUSI 001eo0pa30BaTEeJbHONH JUCUMILUIMHBI B

Oco0oe 3HaueHue AUCHUIUIMHA uMeeT npu GopmupoBanuu u pazsutuu OK u I1K:

O01mue KoMIeTeHIIHHA

I[lnannpyemMble pe3y/ibTaThbl 00y4eHH s
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K pa3INYHbIM
[KOHTCKCTaM

eI TeTLHOCTH
TEXHOJOTHYECKON u
COIMaJIbHOM
HaIIPaBJIEHHOCTH,
CIIOCOOHOCTh MHUITUUPOBATH,
IJIAHUPOBATh u

CaMOCTOATECIIBHO BBIITOJHATH
TaKyIo JIeSITeIbHOCTD,

- WHTEpeC K pPa3INIHBIM
chepam mpodeccuoHaTbHON
JIESITSIIbHOCTH,

Oomue! JMCUMILIMHAPHBIE
OK 01. Beibupats B 4acTH TPYyIOBOIO -BJIaIETh METOJAMU JOKa3aTeIIbCTB,
CIOCOOBI pelIeHUs BOCIIUTAHMSL: AITOPUTMaMHM pelleHHs 3a1a4;
3a1a4 - TOTOBHOCTb K TpYZLY, yMeHue popMyIupoBaTh
podeccuoOHaTbHON OCO3HaHHE LIEHHOCTH OIIpeZIECNICHNs], AKCUOMBI 1 TEOPEMBI,
NesITeIbHOCTH MacTepcTBa, TPY10JII00UE; MIPUMEHSTH UX, IPOBOJIUTH
[IPUMEHUTEIHHO - TOTOBHOCTh K aKTMBHOM JI0Ka3aTeNbHbBIE PACCYKIACHUS B XOJ1€

peleHws 3a1a4;
- YMCTb OIICpHUPOBATH MOHATUAMM:
CTETeHb YUCIIa, JIorapuM YuCIa;
YMEHUE BBITIOJIHATH BHIUUCIICHHUE
3Ha4YeHUH U peodpa3zoBaHus
BBIPQXEHUH CO CTENCHSIMHU U
norapudmamu, npeodpazoBaHus
JTPOOHO-PAIIMOHATILHBIX BRIPAKECHH;
- YMCTb OIICpHUPOBATH TOHATUAMM:
paluOHAJIBHBIC, UPpPALIUOHAIIBHBIC,
MOKa3aTelIbHBIE, CTEIICHHBIE,
JorapupmMHyUEcKue,




OsnajeHue
YHUBEPCATHHBIMH yUYSOHBIMU
M03HABATEIILHBIMU
JICUCTBUSIMU:

a) 0a3oBbIE JIOTHYECKHE
IECUCTBUA:

- CaMOCTOSITEIIbHO
dbopMynupoBaTh u
aKTyaJH3UpOBaTh MpoOIeMy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHABIIMBATh
CYILIECTBEHHBIN MPU3HAK UITU
OCHOBaHUsl Ui CpaBHEHUS,

KJIaCCU(UKALINN u
0000111eHN;

- OTIPE/ICIISATh LEHN
JIEITEILHOCTH, 3a1aBaTh

IapamMeTpbl U KPUTEPUH HX

JOCTYOKCHHUS;

- BBISIBJISITD
3aKOHOMEPHOCTH u
MIPOTUBOPEYUS B
paccMaTpUBaEMBbIX
SIBIICHUSX

- BHOCUTH KOPPEKTHBHI B
JeSITEIbHOCTh, ~ OLIEHUBATh
COOTBETCTBUE  PE3YJIBTATOB
LEeNsIM, OLIEHMBAaTh PHUCKHU
MOCJIEACTBUM IEATENBHOCTH;
- pa3BUBaThb KpeaTUBHOE
MBILUIEHHE TIpU  pelIeHUH
KU3HEHHBIX Tpo0IeM

0) 6azoBbIC

HCCIIEIOBATEIILCKHE
IEUCTBHUA:
- BJIAIETh  HAaBEIKAMU

y4eOHO-HCCIIeIOBATENIbCKON
U TIPOCKTHOW JESITENbHOCTH,
HaBBIKAMU paspereHus
npobiem;

- BBISBJISATH MMPUYIUHHO-
CIIC/ICTBEHHBIC  CBS3M WU
aKTyaJIM3upoBaTh  3ajaady,
BBIJIBMTaTh  TUIOTE3y €€

TPUTOHOMETPUYECKHE YPaBHEHUS U
HEPaBEHCTBA, UX CHCTEMBI;

- YMETh OIEPUPOBATH MOHATHAMU:
(byHKIMA, HeTIpepbIBHASL (QYHKIINA,
IPOM3BOJIHAs, IEpBOOOpa3Has,
OIpeJIeIEHHbI UHTErpall; yMEHUe
HaXOJUTh IPOU3BOHbIE
JIEMEHTapHbIX (QYHKIMH, UCIIONIB3YS
CIPaBOYHBIC MATEPUAIIBI;
HCCIIEIOBATh B MIPOCTEHIIINX CITydasx
(yHKIMK HA MOHOTOHHOCT,
HAXOJUTh HANOOJBIINE U
HaMMEHbIINE 3HaueHUs (PyHKIuiI;
CTPOUTH T'papUKH MHOTOUIEHOB C
UCIIOJIb30BaHUEM alnapaTa
MaTeMaTHYeCKOro aHaJIN3a;
IPUMEHSTH TPOU3BOIHYIO MIPH
peleHNH 331249 Ha TBU)KECHUE,
pemaTh NPaKTHKO-OPUEHTUPOBAHHBIE
3a/1a4y Ha HauOOoJIbIINE U
HaVMEHBIIINE 3HAUEHUs, Ha
HaXO’KJECHUE ITyTH, CKOPOCTH U
YCKOPEHHS;

- YMETh OIEPUPOBATh MOHATUIMU:
panroHanabHas QyHKIMS,
nokaszaTenbHast QyHKIIHSI, CTeTIeHHAs
¢$byHK1MsA, TorapupmMudeckas
(GYHKIHS, TPUTOHOMETPUIECKUE
¢byHKIMYU, 00paTHbIe PyHKLINN;
YMEHUE CTPOUTH rpauku
U3yUYeHHBIX (DYHKIIMHA, UCIIOJIb30BaTh
rpaduKy Npu U3yYEHUH MPOLIECCOB U
3aBHCUMOCTEH, IPU pPELIeHNH 3a1a4
U3 JIPyTuX y4eOHBIX MPEAMETOB U
3a7a4 U3 peagbHOM KU3HU; BHIPAXKATh
hopmynaMu 3aBUCUMOCTH MEXKTY
BEITMYNHAMU;

- YMETh peIIaTh TEKCTOBBIE 33/1a4H
pa3HbIX TUIIOB (B TOM YHCIIE HA
MIPOLIEHTBI, IO U YaCTH, Ha
JBIKEHUE, paboTy, CTOUMOCTb
TOBApOB W YCIIYT, HAJIOTH, 33]1a91 U3
00JTacTH yIpaBJICHUS JINIHBIMHA U
ceMeHHbIMU (DMHAHCAMH ),
COCTaBJISATh BBIPAYKEHUS, YPAaBHEHMUS,
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peleHus, HaXOJUTh
apryMeHThI JUIsL
JI0Ka3aTesIbCTBA CBOHX
YTBEPKJICHH, 3a71aBaTh
napamMeTpsl U KpUTEpUU
pelieHus;

- aHaJIM3UPOBATh
MIOJIyYEHHBIE B X0J1e
peleHust 3a1a4u
pe3yJIbTaThl, KPUTHYECKH
OLICHUBATh ux
JIOCTOBEPHOCTD,

IPOTHO3UPOBATh W3MEHEHHE
B HOBBIX yCJIOBUSIX;

-~ yMeTb  NEpPEHOCHUTh
3HAHMS B TIO3HABATEIFHYIO U
IIPAKTHUYECKYIO obnactu
KUBHEACATCIIBHOCTH,

- YMETb HHTETPUPOBATH
3HaHUA us3 Pa3sHBIX
IpEeJMETHBIX 00JacTei;

- BBIJIBHTaTh HOBBIC HJICH,
npeularatb  OpUrMHAaJIbHbIE

noAXOAbl U pCHICHUA,

51 CIHOCOOHOCTH ux
HCITOJIb30BAHUS B
O3HaBaTEJILHOU u

COLIMAIbHON NPAKTHKE

HEPaBEHCTBA U X CHCTEMBI IO
YCIIOBUIO 33]1a4M, UCCIIEI0BATh
IIOJIyYEHHOE PEIICHNUE U OLIEHUBATh
IIPaBAOI0I00HOCTh PE3Y/IbTATOB;

- YMETh OIIEPUPOBATh MOHATUAMU:
cpeaHee apupmMeTHIeCcKoe, MEMAaHa,
HauOoJIbIlIee U HAUMEHbIIIEee
3Ha4YeHHUs, pa3Max, AUCIepcus,
CTaH/IapTHOE OTKJIOHEHHE YUCIIOBOT'O
HaOopa; yMEHUE U3BIICKATh,
WHTEPIPETUPOBATh HHPOPMALIUIO,
MPEICTABICHHYIO B Ta0JIMIAX, HA
auarpammax, rpadukax,
OTPa’KaroIly0 CBOMCTBA peabHbIX
IPOLIECCOB U SIBIEHUH; IPEJICTABIATh
uH(OpMAIHIO C TOMOIIIBIO TAOJIUII U
Jyarpamm; Uccie0BaTh
CTaTUCTHUYECKHUE JJAaHHBIE, B TOM
YHcIe ¢ IPUMEHEHHUEM rpaduaecKix
METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

- YMETh OIIEPUPOBATh MOHATUIMU:
CIIy4YalHbIH OIBIT U CIIy4YailHOE
COOBITHE, BEPOSTHOCTH CIYYalHOTO
COOBITHS; YMEHHE BBIYUCIIATh
BEPOSATHOCTbH C UCIIOJIb30BAHUEM
rpadM4ecKuX METOI0B; TPHUMEHSTh
(OpPMYIIBI CITOKEHHS U YMHOKEHHSI
BEPOSTHOCTEH, KOMOMHATOPHbBIE
(bakThl ¥ POPMYJIBI IPU PELLICHUU
3aJa4; OLIEHUBATh BEPOSTHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO
CllydaiiHBIMHM BEJTMUMHAMM; YMEHUE
MIPUBOAMUTE IPUMEPHI MTPOSBICHUS
3aKOHA OOJIBIIMX YHCE B IPUPOTHBIX
1 OOIIECTBEHHBIX SIBICHUSX;

- YMETh OIIEPUPOBATH TIOHATHIMU:
TOYKa, MpsiMasi, MI0CKOCTb,
MIPOCTPAHCTBO, IBYTPAHHBIN Yo,
CKPELIMBAIOIUECS MPSIMBIE,
napaiebHOCTh U
NEePIEHAUKYISIPHOCTD NMPSIMBIX U
TUTOCKOCTEH, YTOJI MEXKIY TPSIMBIMH,
YTOJI MEX1y IPSIMOM U IIIOCKOCTHIO,
yroJl MeXAY MIIOCKOCTSIMH,
paccTosiHUE OT TOYKH JI0 IIOCKOCTH,
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paccTostHue MEeXIY IPSIMbBIMH,
paccTosiHUE MEX]Ty IIIOCKOCTSAMH;
YMEHHUE HCII0JIb30BaTh MIPH PELICHUU
3aJa4 U3yueHHbIE (PAKTHI U TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MUDA;

- YMETh OIEePUPOBATH MOHATUIMHU:
MHOTOTPaHHUK, CEYCHUE
MHOTOTpaHHUKA, KYO,
napajuiejienunen, npusma, nupammuaa,
¢burypa 1 MoBEpXHOCTh BPAILLICHHS,
WIMHIP, KOHYC, Iap, cdepa,
cedeHus (Urypsl BpallleHUs,
IUIOCKOCTh, Kacaromascs chepsl,
WIMHpPA, KOHYCAa, TIOIAIh
MIOBEPXHOCTH MUPAMHUIBI, TIPU3MBIL,
KOHYCa, IWINHApPA, TUI0Mmaab chepsl,
00BbeM Ky0a, IpSIMOYTOJIbHOTO
napasuiesenuneia, IupaMuibl,
IPU3MBL, IIMHIPA, KOHYCA, 11apa;
yMEHHE U300pakaTh MHOTOIPaHHUKH
Y TIOBEPXHOCTH BpAILlEHUs, UX
CEYEHUs OT PYKH, C TOMOLIBIO
YepTEKHBIX HHCTPYMEHTOB U
AJEKTPOHHBIX CPEACTB; YMEHUE
pacrno3HaBaTh CHMMETPHIO B
MIPOCTPAHCTBE; YMEHHE Paclo3HaBaTh
MPaBUIILHBIE MHOTOTPAHHUKH;

YMETb ONEpPUPOBATH OHATHIMMU:
JIBIDKEHUE B IIPOCTPAHCTBE,
10JJOOHBIE (PUTYpBI B IPOCTPAHCTRBE;
WCIOJIb30BATh OTHOILICHUE TIIONIa1ei
TTOBEPXHOCTEH U 00BEMOB MOJOOHBIX
(buryp npu pemeHuu 3aaay;

- YMETh BBIYUCIISITH TE€OMETPUIECCKHE
BEJIMYMHBI (JUIMHA, YTOJI, IIOMAb,
00beM, TIIOIIA/Ib MOBEPXHOCTH),
UCTOJb3Ys U3yUYeHHbIE (POPMYJIIBI U
METOJIbI;

- YMETh ONEPUPOBATH MOHATHIMHU:
MPsIMOYTOJIbHAsI cUCTEMa KOOP/AMHAT,
KOOPJMHATHI TOYKH, BEKTOP,
KOOpJIMHATHI BEKTOPA, CKAISIPHOE
MIPOU3BEACHUE, YTOI MEXTY




BEKTOpaMH, CyMMa BEKTOPOB,
IIPOU3BEACHNE BEKTOPA HA YHCIIO;
HAXOJUTh C MMOMOIIBIO N3yUYEHHBIX
(hopMyJT KOOPIUHATHI CEPETUHBI
OTpE3Ka, PACCTOSTHUE MEKIY IBYMS
TOUYKAMH;

-yMeThb BbIOUPATh MOAXOAAIIUI
U3YYEHHBIN METO/ JUI pellieHus
3aJ1a4M, paclio3HaBaTh
MaTeMaTH4ecKue QaKThl U
MaTeMaTH4eCKHUEe MOJCIH B
MPUPOTHBIX U OOIIECTBEHHBIX
SIBIICHUSX, B UCKYCCTBE; yMEHUE
MPUBOIUTH MPUMEPDI
MaTeMaTUYECKUX OTKPBITUI
POCCUNCKON 1 MUPOBOM
MaTEeMaTU4YECKON HayKH

OK 02. Mcnonbs3oBaTh
COBpEMEHHBIC CPEIICTBA
[OKCKa, aHaJIM3a U
MHTEepIpETAIIN
nHpOpManuu, U
H(OpMalMOHHBIE
TEXHOJIOTHH IS
BEITIOJTHEHUS 3134
podecCuoHaIbHON

e TETbHOCTH

B o0nactu LEHHOCTH

HAay4YHOT'O IMO3HAHUA:

-c(hOpPMHUPOBAHHOCTh
MHPOBO33PCHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH "
OOLIECTBEHHONM  MPaKTUKH,

OCHOBAaHHOTO Ha JUAJIOTe
KYJBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHMIO CBOCTO MECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPLICHCTBOBAHUE
SI3LIKOBOM M 4YMTATENILCKOM
KyJbTypbl Kak CpeACTBa
B3aUMOJICUCTBHUA MEXIY
JIOJBMU U TIO3HAHUS MUPA;

- OCO3HaHHWE  IICHHOCTH
HAay4YHOU JIESITETbHOCTH,
TOTOBHOCTb  OCYLIECTBIIATH
MIPOEKTHYIO H
HCCIIEIOBATENIbCKY IO
JIESATEIbHOCTh
WHIUBUIYATHHO U B TPYIIIIE.
OBnaneHne
YHUBEpCAIbHBIMU Y4€OHBIMU
[MO03HABaTEILHBIMH

NENCTBUSIMMU:

- yMETb OIIEpUPOBATh MOHATUSIMMU:

panuoHanbHas byHKIMS,
HoKa3areiabHas (QYHKLUS, CTElEHHas]
byHKIMA, JorapupmMudecKasy
¢byHKUIMA, TPUTOHOMETPUYECKHE
¢byHkuuu,  oOpaTHble  (QYHKUUU;
YMEHHUE CTPOUTH I'pauKu U3yUEHHBIX
(GyHKIMH, UCHONB30BaTh rpaduky|

Ipd  U3y4YEHHH  IMPOLIECCOB U
3aBUCUMOCTEH, IIPU PELICHUH 3a7a4
U3 JpYyrux Y4eOHbIX NPEIMETOB U
3a/1a4 U3 PEeaJIbHOU JKU3HU; BBIPAKATH)
dbopMynamMH  3aBUCHUMOCTH  MEXY|
BEJIMYNHAMU;

- YMETb OIIEpUPOBATh IOHATHAMHU:
TOXJIECTBO, TOKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpPABEHCTBO, CHCTEMa yYPABHEHUN H
HCPaBCHCTB, PaBHOCHUIIBHOCTD
YPaBHEHUI, HEPAaBEHCTB U CHUCTEM,
panyoHaNIbHbIE,  HUPPALUOHAIBHBIE,
MI0Ka3aTelbHbIE,

JorapupmMUUEcKue,

CTECIICHHBIE,
TPUTOHOMETPUYECKHE ypaBHEHUS,

HEPAaBEHCTBA W CHCTEMBI; YMETh
peliath ypaBHEHHS, HEPaBEHCTBA U

CUCTEMBI C TIIOMOMIBIO Pa3JINYHBIX|

IIPUEMOB; peuiatb ypaBHEHUS,
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B) paboTta ¢ nHpopmarmei:
- BJIAJIETh HaBBIKAMU
noJy4yeHus uHpopManuu U3
MCTOYHHUKOB PA3HBIX THUIIOB,
CaMOCTOSATEIEHO
OCYIIECTBIIATh THIOWCK,

a”HaJlu3, CHUCTCMAaTHU3allUi0 H

UHTEPIIPETALNIO

uHpOpMALIUK  PA3TUYHBIX
BU/JIOB u bopm
NPEICTAaBIICHHUS;

- co3gaBaTb  TEKCThl B
pa3nmuuHbBIX  (opmarax ¢
y4eTOM Ha3HAYCHUS
uHpOpMAIlMM H  IENeBON
ayJUTOPHH, BBIOHpast
ONTUMAJIbHYIO bopmy
NpeCTaBICHHUS u
BU3YyaJIU3aIiH;

- OCHUBATb JOCTOBCPHOCTD,
JICTUTUMHOCTD I/IH(1)OpMaI_II/II/I,
€C COOTBCTCTBUC IIPABOBBIM

u MOPAJIBHO-3TUYECKUM
HOpMaw;

- HUCIIOJIB30BaTb CpPEICTBA
MH(OPMALIMOHHBIX u
KOMMYHHKAIIMOHHBIX
TEXHOJIOTMM B  pELICHUU
KOTHUTUBHBIX,
KOMMYHUKATUBHBIX U

OpraHM3alMOHHBIX 33/1a4 C
cobuo/ieHeM  TpeOoBaHUM

SPrOHOMHUKH, TEeXHUKU
0€30ITacHOCTH, TUTHUCHEI,
pecypcocOepekeHusl,
NPaBOBBIX M ITUYECKHUX
HOPM, HOpM
UH(POPMALMOHHOM
0€30I1acCHOCTH;

- BJIAJICTh HaBBIKAMU
pacrio3HaBaHUS M 3aIIUTHI
uH(popMaluuy,
MH(OPMaLIMOHHON

0€301aCHOCTH JIMYHOCTHU

HEpaBEHCTBA u CHUCTEMBI v
rapaMeTpoM; IPUMEHSTh YpaBHEHUS,
HEpPAaBEHCTBA, WX CHUCTEMBI JJif
pelIieHusT MaTeMaTUYeCKuX 3ajad U
3a/1a4 U3 pa3IuYHbIX Oo0NacTell HayKy
Y peajbHOM KU3HU;

- yMeTb CBOOOJHO OIEPUPOBATH
HNOHSTUSMU: JBUKECHHE,
napajuieIbHbIA MEPEHOC, CUMMETPHs
Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3zoBaHue MOA0OUS,
¢uryper;
pacro3HaBaTh paBHbIE U TMOAOOHBIE
¢burypsl, B TOM 4HCI€ B TIPUPOIE,

110100HbIE YMETb

HCKYCCTBC, APXUTCKTYPC; YMCTH
HCIIOJIB30BAaTh TCOMCTPUUCCKUC
OTHOIICHMHA, HaXOOUTH

reOMETPUUECKHUE BEIUYMHBI (JUIMHA,
yTOoJ1, IUIOIIAlb, 00bEM) NIPH PELICHUN
3a/1a4 U3 Ipyrux yueOHbIX IPEAMETOB
U U3 peaslbHON )KU3HU




OK 03. IlnanupoBats u
[peaTM30BbIBATh
cOOCTBEHHOE
rpodeccnoHanbHOE U
ITTYHOCTHOE Pa3BHUTHE,
[PEIPUHIMATEIbCKY O
eI TeIbHOCTD B
poeCCHOHATLHON
cdepe, UCTI0Ib30BaTh
3HAHUS 110 (PMHAHCOBOM
PaMOTHOCTH B
Pa3JINYHBIX KU3HEHHBIX
CUTYyaIHsIX

B o0nacTd  JyXOBHO-
HPaBCTBEHHOT'O BOCITUTAHUS:
-- c(hOpMHUPOBAHHOCTH
HPaBCTBEHHOTO  CO3HAHMA,
ATHYECKOTO TIOBEJICHUS;

- CIOCOOHOCTH OIICHHUBATh
CUTyallMiI0 ¥  TPUHHMATh
OCO3HAHHbBIE pelIeHus,
OpPUEHTUPYACH HA MOPAJILHO-
HPABCTBCHHBIC HOPMBI |
[IEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIAJIa
B IIOCTPOCHHE YCTOWYHBOTO
Oyy1ero;

- OTBETCTBEHHOE OTHOIIICHUE
K CBOMM POJMTEIISIM U (WJIN)
JIPyTUM
CO3JIaHUIO CEMbH Ha OCHOBE

YjicHaM  CEMBbH,

OCO3HAHHOTI'O NPUHATHUS
IIEHHOCTEH CeMEHHOM KN3HN
B COOTBETCTBUHU c
TpagUIUSIMA
Poccuu;
OBnageHue
YHUBEpCATbHBIMHU

HapOoa0B

PEryIsTUBHBIMU
JICICTBUSMU:
a) caMOOpTaHHU3aIIUs:

- CaMOCTOSITEIIEHO
OCYIIECTBISATh
MO3HABATENbHYIO
JESITENIbHOCTb, BBISIBIISITH
npoOJieMbl,  CTaBUTh |
dbopMynupoBaTh
CcOOCTBEHHBIE  3aJa4ud B
o0OpasoBaTenbHON

JACATCIIBPHOCTH U KU3HCHHBIX

CUTyalusX;
- CaMOCTOSTEIHHO
COCTABJISITh IIJIaH PEIICHUS
poOIeMbI c y4eTOM
AMEIOIUX CS pecypcos,
COOCTBEHHBIX
BO3MOKHOCTEH u
MPEANOYTEHU;

- YMCTh OIICPHUPOBATH NMOHATUAMU:
panuoHalbHbEIE, UPPALUOHAIIBHEIE,
I10Ka3aTCJIbHBIC, CTCIICHHBIC,
JorapupMHUECKHeE,
TPUTOHOMETPHUYECKUE YPABHEHHS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMCThb OIICPHUPOBATH IOHATHUAMU:

MHOTOTPaHHHK, cedyeHHe
MHOTOT'paHHHKA, KyoO,
napasuiesNeIuIes, npu3ma,

nupamuia, purypa u moBepXHOCTH
BpallICHUs, MIWIUHAP, KOHYC, IIap,
chepa, burypsl
BpAIICHHUS, TUIOCKOCT,
Kacaromasicsi  cepbl, WIMHApA,
IUIOIIA[h TOBEPXHOCTH

CCUCHMUA

KOHYCa,

nmupamMuibl, IIPHU3MBEI, KOHYCa,

cdepsl,
[PSAMOYT'OJIBHOTO

MWIMHIPA,  IUIONIAJh
o0beM  KyOa,
napaienenuresa, MTUPAMHU/IBI,
NPU3MBI, IIUIIMH/IPA, KOHYCa, 11apa;
yYMCHHUE n300paxkaTh
MHOTOTPAaHHUKH U TOBEPXHOCTHU

BpaleHusd, UX CCYCHUA OT PYKH, C

IIOMOIIBIO YEepPTEKHBIX
WHCTPYMEHTOB U  JJIEKTPOHHBIX
CPEICTB; yMEThb paclo3HaBaTh
CUMMETPUIO B  TIPOCTPAHCTBE;

YMCTh pPACIIO3HABaTh IMPABUJIBHBIC

MHOT'OT'PpaHHUKH,
- YMCTH OIICPHUPOBATH NOHATUAMU:
MpAMOYTOJIbHaA cucTeMa

KOOpAuHAT, KOOpAWHATBI TOYKH,

BEKTOp, KOOpJMHATBl  BEKTOpa,
CKaJIIpHOE IPOM3BEACHUE, YIoll
MeXy

BCKTOPOB, IMPOU3BCACHUC BCKTOpa

BEKTOpaMH, CyMMa
Ha YHUCJIO; HAXOIUTh C IOMOILBIO
M3YYEHHBIX (OpPMYJT KOOPJIUHATHI
CepEeaHBI paccTosiHue
MEXy ABYMSI TOUKaAMH

OTpe3Ka,
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- J1aBaTh OLEHKY HOBBIM

CHUTYAIHSIM;
CII0COOCTBOBATh

(dbopMHpPOBaHUIO u
MIPOSIBIICHUIO HIHPOKOM
SPYAMIIHH B pa3HbIX
00nacTax 3HAHHUH,

MOCTOSIHHO TIOBBIIIATH CBOM
00pazoBarebHbIN u
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!
UCIOJIb30BATh IPUEMBI
pedyiekcuu 7S OLICHKH
CUTyallud, BbIOOpa BEPHOTO
peleHus;

- YMETh OIICHUBATh PUCKHU U
CBOCBPEMCHHO  IPUHUMATH
pEIICHUS TI0 UX CHIDKEHUIO;
B) AMOIIMOHAJIbHBIN
WHTEIJICKT,
MIPeIoJIararoIHii
c(hOpMUPOBAHHOCTE:
BHYTpEHHEH MOTHBAIIHUH,
BKJIIOUAIOIIEH cTpemIleHne K
JTOCTHIKEHUIO 1IN U YCIexXy,
ONITHMH3M,
WHUIMATHBHOCTh,  YMCHHE
JIeHCTBOBAaTh, HCXOAS U3
CBOMX BO3MOKHOCTEH;

- OMIIATUH, BKJIIOYAIOIIEH
CHOCOOHOCTh MOHUMATh
HSMOILIMOHAIBHOE COCTOSIHHE
JIPYTHX, YUUTHIBATh €r0 MPH
OCYIIECTBICHUH
KOMMYHHKAITHH,
CIIOCOOHOCTh K COYYBCTBUIO
U COIIEPESIKNBAHUIO,

- COLMATbHBIX HABBIKOB,
BKITFOUAIOIIUX CIIOCOOHOCTH
BBICTpAaUBaTh OTHOIICHUS C
JIPYTHMH TOJIbMH,
3a00THUTbCA, POSIBIIATH
WHTEpEC W paspemniarb
KOH(JIUKTBI
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OK 04. O¢ddexTuBHO
B3aMMOJICVICTBOBATH U
paboTaTh B KOJUICKTHBE
1 KOMaH/Ie

T'OTOBHOCTbH K
CaMopa3BUTHIO,
CaMOCTOSATEIILHOCTH u
CaMOOIIPE/ICIICHHIO;
-OBJIaJICHHC HaBBIKAMHU

y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM U COLMAJIbHOU
JIeATEILHOCTH;

OsnaacHue
YHUBEpCATbHBIMU
KOMMYHHUKATUBHBIMU
JCUCTBUSMU:

0) coBMecTHas
JIeSITEILHOCTD:

- IOHUMAaTh ¥ HCIOJIL30BaTh
MIpEeUMyIlecTBa KOMaHIHOMN
Y MHJIUBUTyIbHOU PabOTHI;
- MPUHUMATH ()17
COBMECTHOM CATCIBHOCTH,
OpraHU30BBIBAThH u
KOOPJAMHUPOBATH  JICUCTBUSA
I10 ee JIOCTHKCHHMIO!
COCTaBIIAThL IJIAH JEHCTBUH,
pacupenensaTh pojy C y4eToM

MHEHUH YYacCTHHUKOB
00cyX1aTh pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOPAMHUPOBATh "
BBITOJIHATH paboty B
YCIOBHAX peanbHOro,
BUPTYaJIbHOTO u
KOMOMHUPOBAHHOTO
B3aUMOJICICTBHS;

- OCYIIECTBIIATH TTO3UTHBHOE
CTpaTeruyecKoe IOBEACHHE
B PasIUYHBIX CHTYaIlusX,
MPOSIBIIATE  TBOPYECTBO H
BOOOpakeHue, OBITH
WHUITUATHBHBIM.

OsnajeHue
YHUBEPCATbHBIMU
PETYJISTUBHBIMHU
NEUCTBUSIMU:

') IPUHATHE Ce0s U NPYTHUX

JIIOJIEN:

- YMETh ONEPUPOBATH IOHATUSAMU:
CIIy4alHBI ONBIT M CIy4ailiHOE

coObITHE, BEPOSITHOCTD
CIIy4alHOrO  COOBITHS;  yYMETh
BBIYMCIIATh BEPOSITHOCTD c
UCIIONIb30BaHUEM  IpaUyuecKux
METO/IOB; MPUMEHATb (OPMYJIBI
CJIOKEHUS u YMHOXKEHUS
BEPOSTHOCTEN,  KOMOMHATOPHBIE

(bakTel 1 HOPMyYIBI TIPU PEIICHUH
3ajay;
peanbHBIX COOBITHI; 3HAKOMCTBO

OIICHUBATb BCPOATHOCTU

CO  Cily4allHbIMH
YMEHUE  HIPUBOAUTH
HPOSIBICHUS
qucen B

BEJIMYMHAMU,
HPUMEPBI
3aKOHAa  OOJIBIINX
IIPUPOJTHBIX u
OOIIECTBEHHBIX SBIICHUSX;

- yMETh CBOOOJHO OIEPUPOBATH
MOHATHSIMH: CTENEHb C IEJIBIM
IIoKa3aTeJieM, KOPCHB

HaTypaHLHOﬁ CTCIICHH, CTCIICHBb C

parroHaIbHBIM [I0Ka3aTelieM,
CTEIEHD C JIEACTBUTEILHBIM
(BEIIECTBEHHBIM) MoKa3aTelieM,

Jorapugm 4Yucia, CHHYC, KOCHHYC
1 TAaHT€HC POU3BOJIBHOIO YHCIIA;
- yMeTb CBOOOJHO ONEpPUPOBATH

NOHATHSMH: Tpaduk  (QYHKIUH,
oOpatHast (QYHKIHUS, KOMITO3ZUIIHS
GbyHKUMHA, JMHeHHas QyHKUuS,
KBaJ[paTHYHAas byHKIM,
CTereHHass (YHKIUS C LeNbIM
noKaszareseM,

TPUTOHOMETPHUYECKHE  (YHKIIHH,
oOpaTHBIE  TPUTOHOMETPHUYECKHE
¢byHK1IMY, MoKas3aTesnbHass W
norapudmuyeckas byHKIUY;
YMETh CTPOUTH I'paduKku GyHKINH,
BBINOJIHATH npeoOpa3oBaHus

rpaduKoB PyHKIHI;

- yMeTh UCMOJb30BaTh TIpaduku
(GYHKIHN TSI U3yYeHHsI TIPOIIECCOB
W 3aBHCHUMOCTEM NIPU PELICHHUH
3ajad = M3 JIpYrMX  y4eOHbIX
MIPEIMETOB U U3 pPealbHOM KU3HU;
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- TNpUHUMATh MOTHBBI U
apryMEHTHl JPYTHX JIFOACH
NpH  aHajau3e pe3yJIbTaToB
JIEITEIIbHOCTH;

- MPU3HABaTh CBOE NPaBO U
paBo JAPYrux JIOJACH Ha
OIIINOKH;

- pa3BHBaTh CIIOCOOHOCTH
MOHUMATh MHP C TIO3HIIHH

JPYroro YesioBeKa

BBIPAXKATh bopmynamu
3aBHCUMOCTH MEKITY
BEJIIMYMHAMU;

- CBOOOJTHO OIIEPUPOBATH
HOHATHUSAMH: YETHOCTh (YHKIIHH,
HEePHOANIHOCTh GyHKIHH,
OTPaHUYECHHOCTD GyHKIHH,
MOHOTOHHOCTb GyHKIHH,

9KCTpeMyM (YHKIMH, HAanOOJIbIIee
Y HaMEHbIIIee 3HaUYCHUS (PyHKITUH
Ha IPOMEXYTKE; YMETh IPOBOIUTH
uccieioBaHne QyHKIHIH;

- YMETb UCHOJb30BATh CBOWCTBA U
rpaduku QYyHKIUN Ui perieHHs
YPaBHEHMI, HEPABEHCTB U 3ajay C
napameTrpamy; HM300paxkaTb  Ha
KOOPAMHATHOU IUIOCKOCTH
MHO>KECTBA PELICHUN YpPaBHECHHU,

HCPABCHCTB U UX CUCTEM

OK 05. OcyniecTBisATh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAITUIO Ha
roCyJapCTBEHHOM
s13pIKe Poccuiickoit
Denepalvu ¢ y4eToM
0CcOOCHHOCTEH
COITMAJTEHOTO 1
KYJIBTYPHOTO
KOHTEKCTa

B oOmacti 3CTETHYECKOTO
BOCIIMTaHUA:
- 3CTCTHYCCKOC OTHOIICHHUC K

Mupy,
ObITa,

BKIIIOUAsi ACTETUKY

HAy4HOTO u
TEXHHYECKOTO TBOPYECTBA,
Tpyna 51
00IIECTBEHHEBIX OTHOIICHUIA,

cropra,

- CIIOCOOHOCTD
BOCIIPUHUMATh  pa3jIHyYHBIC
BUJBI HCKYCCTBA, TPAIAHUIINH
U TBOPYECTBO CBOETO H
JIpYTHX HapOJOB, OUIYIIAaTh
SMOIMOHAILHOE
BO3JIEHCTBHE UCKYCCTBA;

- yOXKICHHOCTD B
3HAYUMOCTH JIJIS IMYHOCTH U
00I11eCTBAa OTEUYECTBEHHOI'O U
MHPOBOTO
STHHYECKUX
Tpagulul U

HCKYCCTBa,
KYJIbTYpPHBIX
HapOJHOIO
TBOPUYECTBA;
- TOTOBHOCTb K
CaMOBBIP@)XEHUIO B Pa3HBIX
BUJAX HCKYCCTBa,

CTPCMIJICHHUC MPOABJIATH

- YMCThH OIICPpHUPOBATH NMOHATUAMU:

cpenHee apudmernueckoe,
MeHraHa, HauOoJIbIIEe u
HauMEHbIIIee 3HAYEHUs, pa3Max,
JUCIiepcus, CTaHJapTHOE

OTKJIOHEHHE YHCJIOBOTO Habopa;
YMCHUE HU3BJICKATh,
HMHTEPIPETUPOBaTh HMH(DOPMALIHNIO,

nIpeaACTaBJICHHYIO B Ta6J'II/IIIaX, Ha

JquarpaMmmax, rpadukax,
OTPAXKAIOLYI0 CBOWCTBA pPEAIbHBIX
MIPOLIECCOB 51 SIBJICHU;
OpeICTaBIsITh HUH(pOpMALUIO ¢

TOMOIIBIO TAONHI] W JUATPAMM;

HCCIIEI0BATh CTaTUCTUYECKUE
JaHHble, B TOM  4HCIE C
MIPUMEHEHUEM rpaduyeckux

MCTOHOB U 3JICKTPOHHBIX CPCACTB;
- YMCTH OIICPHUPOBATH NMOHATUAMU:
TOYKa, npsamasd, IIJIOCKOCTB,
IpOCTPAHCTBO, I[Byl"paHHLIfI yroJi,
CKpCHIUBAROIIHUECS

mapaljiCJIbHOCTDb n

psIMBIE,

MEPHEeHIUKYISIPHOCTh TPAMBIX H
IJTOCKOCTEH, yroJ MEXKY
MPSIMBIMU, YIOJl MEXKIYy NPSAMOU U
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Ka4yeCcTBa TBOPUYECKOH
JUYHOCTH;

Osnajenue
YHUBEPCATbHBIMH
KOMMYHHUKaTUBHBIMU
NEUCTBUSIMU:

a) o0meHue:

- OCYIIECTBIISATh

KOMMYHHKAIUA BO BCEX
cdepax KU3HY;

- pacro3HaBaTh
HeBepOaJIbHbIE CpeacTBa
o0IIeHH S, HOHMMATh
3HAYCHHE COIIMATIBHBIX
3HAKOB, pacno3HaBaTh

MPEINOCHUTKU KOH(IUKTHBIX
CUTYyalHi 5 CMSIT4aTh
KOH(JINKTHI,

- Ppa3sBEepHYTO U JIOTUYHO
M3JIaraTh CBOXO TOYKY 3PEHMS
c HCII0JIb30BaHUEM

SA3BIKOBBIX CPCIACTB

IIJIOCKOCTBIO, yroi MEXIY

IUIOCKOCTSIMH, ~ PAcCTOSTHUE  OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE
MEXIYy IpsAMBIMH, PACCTOSHUE
MEX]Ty TIOCKOCTSIMH,

- yMeTh  WCIOJb30BaTh  IIPH
pEIICHNH 3a/1a4 U3Y4YCHHBIC (DaKThI
U TEOPEMBI TUIAHUMETPHUH, YMCHHE
00BEKTOB

OLICHUBAThb  Pa3Mepsl

OKPYKaIoIIero Mupa

OK 06. IIposBasaTs
FPa’KJaHCKO-
[MaTpUOTHYECKYIO
[MO3UIINIO,
IEMOHCTPUPOBATH
0CO3HAHHOE TIOBEJICHUE
Ha OCHOBE
TpagUIMOHHBIX
001I1eYeIIOBEUECKIX
LICHHOCTEMH, B TOM
YHUCIIE C YIETOM
rapMOHM3AIUN
MEKHAIIMOHAIBHEIX 1
MEXPEITUTHO3HBIX
OTHOIIICHUH,
[IPUMEHSATH CTAHIaPThI
AQHTUKOPPYIILIUOHHOTO
[TOBEICHUS

- OCO3HaHUE 00YYaIOUUMHUCS
POCCUMCKON  I'pakIaHCKOU
UJEHTUYHOCTH;

- LIeJICHAIIPaBJIICHHOE
pasBUTHE BHYTPEHHEN
NO3UIMU  JINYHOCTH  Ha
OCHOBE JyXOBHO-
HPABCTBEHHBIX  LIEHHOCTEHN
HapoI0B Poccutickoi
denepanuy, UICTOPUIECKUX U
HAI[MOHAJIbHO-KYJIbTYPHBIX
TpaJuLINM,

CHCTCMBI

dbopMupoBaHue
3HAYMMBIX
[IEHHOCTHO-CMBICTIOBBIX

YCTaHOBOK,
AHTUKOPPYILIMOHHOIO
MHUPOBO33pPEHH,
IIPaBOCO3HAHU,
DKOJIOTUYECKOM  KYJbTYPBHI,

CIOCOOHOCTH CTABUTh LIETH U
CTPOUTH KU3HEHHBIC TIaHBI;
B wactu  rpaxmaHckoro
BOCIIUTAHUA .

- YMETh pelIaTh TEKCTOBBIE 3a7jaun
pa3HbIX TUINOB (B TOM YHUCIIE Ha
NPOLEHTHI, JOAM M YacTH, Ha
JBUKEHHE, pabdoTy, CTOMMOCTb
TOBapoOB M YCIyI, HaJOIH, 3a1a4u
13 00JIacTH YIpaBJIeHUs JTUYHBIMU
U ceMeWHbIMM  (UHAHCAMH);
COCTaBJISATh BBIpaXECHMUS,
YPaBHEHHUs, HEpPaBEHCTBA MU UX
CHCTEMBl 10 YCIOBUIO 3ajaud,

UCCIIeZIOBATh MOJIy4€HHOE
penieHue u OIICHUBATH
MIPaBAONOI00HOCTh Pe3yIbTaTOB;
- *ymems onepuposams
NOHAMUAMU: onpeoeneHue,
akcuoma, meopema, cieocmsue,
CB0LCMBO, NPU3HAK,
00KA3amMenbCmeo, PAGHOCUIbHBLE
Gopmyruposxu; yMmemb
Gdopmynuposamv  obpamuoe  u
NPOMUBONONONCHOE

ymeepcoeHue, npuoouUmbs
npumepvl U KOHMPHPUMEDDI,
UCNONb308aMb Memoo
Mamemamuyeckou UHOVKYUU,
npo8oouns 0oKasamesvHble
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- OCO3HAHHE CBOHX
KOHCTUTYIIMOHHBIX TIpaB |
0o0s3aHHOCTEN,  YBa)KE€HUE
3aKOHA U MPaBOIOPSIKA;

- MPUHATHE TPATUITUOHHBIX
HallMOHAJIbHEBIX,
00I11eYeIOBEYSCKUX
T'YMaHUCTHYECKUX n
JEMOKPATHIECKUX
IICHHOCTEI;

- TOTOBHOCTH IMMPOTHUBOCTOATH

UJICOJIOTUU  DKCTPEMH3MA,
HaIlMOHAJIU3Ma,
KkceHodoouu,
JMCKpUMUHAIIAN o

COLMAJIBHBIM, PCIIMTMO3HBIM,

pacoBbIM,  HallMOHAJIbHBIM
IIpU3HAKaM;
- rOTOBHOCTh BECTHU

COBMCCTHYIO JACATCIbHOCTEL B

UHTEpecax  IPaKIaHCKOTO
o0IecTBa, y4yacTBOBaTh B
caMOyTIpaBJICHUH B
o011eo0pa3oBaTenbHOM

OpraHu3aluu MW JIETCKO-
FOHOIIIECKUX OPTaHU3AIUAX;
- YMEHHUE
B3aNMOIEHCTBOBATH C
COLMAIBHBIMU WHCTUTYTAMH
B  COOTBETCTBUM C HX

(I)YHKI_H/IHMI/I N Ha3HAYCHUCM,

- rOTOBHOCTh K
ryMaHUTapHOU 51
BOJIOHTEPCKOU
JeSITEIIbHOCTH;
MaTPUOTHYECKOTO
BOCITUTAHMUS:

- c(hOpMHUPOBAHHOCTh
POCCUMCKON  I'paKIaHCKOU
UJECHTUYHOCTH,
NAaTPUOTH3MA, YBAXEHHUS K
CBOEMY Hapoay, 4YyBCTBa
OTBETCTBEHHOCTH nepen

Ponunoii, ropoctu 3a cBOM
Kpail, cBoro Poauny, cBOit

paccysicoenus npu peulenuy 3a0ad,
OYeHuUsamy JIOCUYECKYTO
NpasuIbHOCHb PACCYHCOEHUI,

- *ymemov c60000HO onepuposamo
NOHAMUAMU:

nocied08amenbHOCb,

apugmemuueckas npoepeccus,
2eomempuyeckas npoepeccus,
beckoHneuHo yovisaowas
2eomempuyeckas npoepeccusi;
ymembv 3a0asams

nocne0o8ameibHOCmuy, 8  Mom
yucie ¢ NOMOWbIO PeKyppeHmHbIX
popmyn;

- *ymemsv @vlOUpamv NOOX0O0AUULL
Memoo 01 pewieHus  3a0avu;

NOHUMaHue 3HAUUMOCTU
Mamemamuxu 8 uzyyeHuu
NPUPOOHBIX U 0OWECMBEHHBIX

npoyeccoe u ﬂ@]leHMlZ,' ymeniob

pacnosHasamo nposenenue
3aKOHO8 Mamemamuxu 8
uckyccmee, ymemsv  HpPUBOOUMDb
npumepul MamemamuyecKux

OMKPLIMUL POCCULICKOU U MUPOBOU
Mamemamuyeckou HayKu
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SI3BIK U KyJBTYPY, IPOLLUIOE U
HacTos1IEee
MHOT'OHAIIMOHAJILHOTO
Hapoxa Poccuu;

- LIIEGHHOCTHOE OTHOIICHHE K
roCy/1apCTBEHHBIM
CHUMBOJIaM, HCTOPHUYECKOMY
U TPUPOTHOMY HAaCIEAUIO,
MaMATHHKAM, TpagUIUSM
HapoJ0B Poccun,
noctwkenussM  Poccun B
HayKe, HCKYCCTBE, CIIOpTE,
TEXHOJIOTHUSIX U TPYAE;

- uaeiHass yOeXIEHHOCTb,
TOTOBHOCTh K CIYXXCHHIO U
3allIuTe OreuecTna,
OTBETCTBEHHOCTh 33  €ro
cyne0y;

OCBOCHHBIE 00YYarOIUMHUCS
MEXIPEIMETHBIC TIOHSATUS U
yVHUBEpCaJbHbIE  yueOHbBIE
neicTBus  (perysisTUBHbIEC,

IMO3HABATEIIbHEIC,
KOMMYHHKATHBHBIE);

- CIIOCOOHOCTH 1704
HCIIOJIF30BaHUS B
[M03HABaTEIILHOM u
COLIMAIBHON [IPaKTHUKE,
TOTOBHOCTH K
CaMOCTOATEIIbBHOMY
MIJIAHUPOBAHUIO 5

OCYIIECTBIICHUIO  y4eOHOI
JEeSITEIbHOCTH, OpPTaHU3allun
y4e0HOr0 COTPYAHHYECTBA C
[1€IarOrMYeCKUMU
paboTHUKaMuU u
CBEPCTHHKAMH, K YYaCTHIO B
MOCTPOCHUU
VHIUBUYaTbHON
o0Opa3oBaTenbHOI
TPAeKTOPHH;

- OBJIaJIEHHE HABBIKAMM
y4eOHO-UCCIIeI0BATEIHCKOM,
MPOEKTHOM M COIIMaTbHON
IeATEIIbHOCTH

16




OK 07. ConelicTBoBaTh | - HE INpPUHUMATh IEHCTBHS,

COXPaHEHHIO IIPUHOCSALINE Bpen
OKPY’KaIOIleH cpesl, OKpY’KaIOIIEeH Cpene;
peECypcocOepeReHHUIO, - yYMETb HIPOrHO3MPOBATH
[IPUMEHATH 3HaHUA 00 HeOJaronpusTHhIe
M3MEHEHHUHU KIIMMaTa, HKOJIOTHYECKUE MTOCIIEICTBUS
[TPUHLIMIIBI IIPEeAITPUHUMAEMBbIX
0epeKITMBOI0 JNEUCTBUM, IpeAoTBpaIlaTh
[IPOU3BOJICTBA, ux;

B HEKTUBHO - paciupuTh OIIBIT
NeiicTBOBATh B JeSTEIIbHOCTH
YpE3BBIYANHBIX JKOJIOTUYECKOU

CUTyaLUsX HaIPaBJICHHOCTH;

- paspabareiBaTh  IUIaH
peuieHuss  NpoOJieMBl  C
YUETOM aHAJIN3a UMEIOIIIXCSI
MaTCpHraJIbHBIX n
HEMAaTEPUAIbHBIX PECYPCOB;
- OCYIIECTBJIIATh
LEJICHANPABICHHBIA  TTOMCK
nepeHoca CpEnCTB u
CIocOOOB  JeHCTBUS B
npoeCCUOHATIBHYIO CPELY;

- YMETh TIEPEHOCUTH 3HAHHS B

MIO03HABATENIbHYIO u
MIPAKTHUYECKYIO o0nacty
KUBHEACATCIIBHOCTH,

- OpeajiaraTb HOBBIC ITPOCKTHI,
OLCHUBaATh HUJIACHU C IIO3HUIIUH
HOBHM3HBI, OPHUT'MHAJIBHOCTH,
npaKTqucxoﬁ 3HAYUMOCTH,;

- JaBaTb OLCHKY HOBBLIM
CUTyalusm, BHOCHUTDH
KOPPEKTUBBLI B ACATCIBHOCTD,
OLICHUBATh COOTBETCTBHC

PE3yJIbTaTOB LIEISAM

- YMETb OINEpUPOBATH MOHATHIMHU:
(GbyHKIMA, HenpepbIBHAs (QyHKIUS,
MIPOU3BOTHAS, nepBooOpasHas,
OTIpeNIeICHHBI WHTETPal, YMETh

HAXOJUTh MIPOU3BOJIHBIE
3JIeMEHTapPHBIX byHKIMi,
UCIIOJIB3YS CIIPaBOYHbIE
MaTepuabl; HCCIIeI0BaTh B

MPOCTEUIINX CITydasix (GYHKIUU Ha
MOHOTOHHOCTb, HAXO/UTh
HauOonpIIME W HAaUMEHbBIIHUE
3HaYeHUus  (QyHKIMA;  CTPOUTH

rpaduxu MHOTOYJICHOB c
UCIIOJIb30BaHUEM amnmapara
MaTeMaTUYECKOTo aHalu3a;

OPUMEHATh [POU3BOJIHYIO TIpH
pelleHny 3ajad Ha JIBUKEHHUE;
peiarb PAKTHKO-
OpUEHTUPOBAaHHBIE  3aJaud  Ha
HauOoNbIIME W  HAaUMEHbIINE
3HAUEHUs, HA HAXOXICHHE MYTH,
CKOPOCTH M YCKOPEHHUS;

- YMETb OIIEpUPOBATh IOHATHAMMU:
JBUKECHHE B IIPOCTPAHCTBE,
noJJ00HbIe (UTYpPBI B MPOCTPAHCTBE;
HCIIOJIb30BaTh OTHOIIEHUE IUIOLIa/Iel
TOBEPXHOCTEH U 00BEMOB MOAO0HBIX
(buryp npu pemeHnu 3aaay;

- YMETb BBIYMCIATH T€OMETPUUECKUE]
BEJIMYMHBI ([UIMHA, YTOJ, IUIOMIA/lb,
o0beM, IUIOIAAb  IOBEPXHOCTH),
UCTIONIB3Ysl W3yYeHHbIE (OPMYIBI U
METO/IbI

IIK 1.2. BbINOAHAT pacdyeTbl U KOHCTPYUPOBAHNUE CTPOUTEIBHBIX KOHCTPYKIIUN

I1K 2.3. IIpoBoaNTh OnepaTUBHBIN y4eT 00BEMOB BBIIIOJIHAEMBIX PA0OT U PACX0JI0B

MaTepUaIbHBIX PECYPCOB

B PE3YIBTATEC OCBOCHHUA JUCHUIIJIMHBI 06yqa}0mm71051 AOJIKCH JOCTUYD JIMIHOCTHLIX PE3YyJ/IbTATOB:

JInuHOCTHBIE pe3yIbTAThI
peasu3ainuu NporpaMMbl BOCIUTAHUS

Kox JM4HOCTHBIX
pe3yJabTaToB
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(Oeckpunmopwi)

peaau3zanuun
NPOrpaMMmblI
BOCIUTAHUS

OCOSHaI-OI_HI/Iﬁ ce0s IpaXaaHUHOM U 3allIUTHUKOM BEJINKOM CTpaHbI

JP1

IIposiBnsromnii akTUBHYIO I'Pa’KIaHCKYIO O3ULUIO, IEMOHCTPUPYIOILIHAN
IIPUBEPKEHHOCTh MPUHIMIIAM YECTHOCTH, NOPSAJOYHOCTH, OTKPBITOCTH,
DKOHOMUYECKA AaKTHBHBIM M YYacCTBYIOIIMH B CTYACHYECKOM U
TEPPUTOPUATIBHOM CAMOYIPABICHUM, B TOM UHCIIE Ha YCJIOBHUAX
JI0OpOBOJIBUECTBA, TPOAYKTUBHO B3aUMOJICHCTBYIOIIUI U y4aCTBYIOIINNA
B IEATEJIbHOCTU OOIIECTBEHHbBIX OpraHU3aLMi

JIP 2

CoOuto1atouii ~ HOPMBI ~ IIPABOIIOPSJIKA,  CICAYIONUH  HjcaliaM
TpaKTAHCKOTO OO0IIecTBa, oOecrneueHus 0€30MacHOCTH, MpaB U CBOOO/T
rpaxaan  Poccun. JlosibHBIE K yCTAaHOBKAM M IPOSBICHUSAM
npeJcTaBuTeNIel  CyOKYyJbTYp, OTIMYAOIMH HUX OT TIpynom cC
JNECTPYKTUBHBIM W JICBUAHTHBIM TIOBEJACHUEM. J[eMOHCTpUpYIOIIHiA
HENIPUATHE W TPEIyNPEKNAOMUNA COIUAIBHO OIACHOE ITOBEACHHE
OKPYKaIOIIHX

JIP 3

[IposiBnsromMid M JEMOHCTPHUPYIOIIUN YBaXXEHUE K JIOIIM TpyJHa,
OCO3HAIOIIMN LEHHOCTb CcoOCTBeHHOro Tpyna. Crpemsmmiics K
(GOpMUPOBAHUIO B CETEBOW Cpene JMYHOCTHO U NMPO(ECCHOHAIBHOIO
KOHCTPYKTUBHOT'O «1IM(POBOTO ciiea»

JIP 4

JleMOHCTpUpYyIOIMK  NPUBEPKEHHOCTh K POJHOM  KYJBTYpE,
UCTOPUYECKON MaMsTH Ha OCHOBE OB K PonuHe, pogHoMy Hapomy,
MaJou poauHe, IIPUHSATHUIO TpaJULIMOHHBIX LIEHHOCTEN
MHOIOHALIMOHAJIBHOTO Haponaa Poccun

JIP S

HpOSIBJ'[fIIOHII/II\/JI YBaAXXCHUC K JIIOJAM CTAPIICTO IMOKOJICHUA U TOTOBHOCTDH
K Y4aCTHUIO B COHHaHBHOfI TIOAJACPIKKE U BOJIOHTCPCKUX ABUIKCHUAX

JIP 6

Oco3HaronMii  NPUOPUTETHYIO  IIEHHOCTh  JIMYHOCTH  4YEJIOBEKa;
YBaKAIOIIUKA COOCTBEHHYI0 M 4YYXKYH0 YHUKAJIbHOCTb B pPa3jIMYHBIX
CUTYaIMsIX, BO BCceX (JOpMax M BUIAX JEATEIbHOCTH.

JP 7

IIpostBnsromniA ¥ JEMOHCTPUPYIOIIMNA yBaXE€HUE K IPEICTABUTEISIM
Pa3JINYHBIX 3THOKYJIBTYPHBIX, COLMAIBHBIX, KOH(PECCHOHAIBHBIX U MHBIX
rpynn. ConpuyacTHBIN K COXPaHEHUIO, IPEYMHOKEHUIO U TPAHCIISALUN
KyJIbTYpHBIX  TpaiMLMi M  LEHHOCTEM  MHOIOHALMOHAIBHOI'O
POCCHICKOT0 rOCy1apCcTBa

JIP 8

Cobmroparonii ¥ mponaraHAMpyroomUil  MpaBuiaa 310pOBOTO U
Oe3omacHoro oOpas3a JKM3HM, CIIOpTa; Mpexynpexaanmui am1oo
MPEOJI0JIEBAIOIINN 3aBUCUMOCTH OT aJIKOToJIsA, Tabaka, MCUXOAKTUBHBIX
BCIICCTB, a3apTHBIX HWUIP W T.AO. COXpaHSIIOH_[I/Iﬁ TICUXOJOTHUYCCKYIO
YCTOMUYMBOCTh B CUTYAaTHBHO CJIOXKHBIX HJIM CTPEMUTENIHO MEHSIOIUXCS
CUTyallusax

JIP9

3a0oTsmuiics 0 3alluTe OKpY)Karolleld cpelbl, COOCTBEHHON U 4y>KOM
0€3011aCHOCTH, B TOM UucJie IIU(poBOi

JIP 10

[TposiBasitomnii yBa)KeHHE K ICTETUUYECKHM IIEHHOCTSM, OOJadaroriuit
OCHOBAMM ICTETUYECKOU KYJIbTYPBI

JIP 11

[IpuHUMarOmMii ceMeNHbIE IEHHOCTH, TOTOBBIM K CO3/IaHUI0 CEMBH U
BOCIIMTAHUIO JIETEH; NEMOHCTPUPYIOIIMI HENPUITUE HACUIIUSA B CEMBE,
yX0Jla OT POJUTEIBCKOW OTBETCTBEHHOCTH, OTKa3a OT OTHOUIEHUH CO
CBOMMH JIETbMU M X (DHHAHCOBOTO COJIEP>KaHUS

JIP 12

JInuyHOCTHBIE pe3yJIbTaThI

peajindanuu nNporpaMmMbl BOCIIUTAHUSA, ONMPEACTCHHBIC KJITIOY¢BbIMHA paﬁoTonaTeJmMn




['nbKo pearupyromuii Ha OSABICHUE HOBBIX ()OPM TPYIOBOI JIP 17
JESITEIIBHOCTH, TOTOBBIM K HX OCBOEHHUIO.

["oTOBBII K TPOeCCHOHATBLHON KOHKYPEHIINH U KOHCTPYKTUBHON JIP 21
peaKLuu Ha KPUTHUKY.

JIN4YHOCTHBIE pe3yJabTaThbl

peajiu3anu NporpaMMbl BocliuTaHus, onpenenennsie 'BIIOY MO

«3.]'IeKTp0CTaJ'IbCKI/Iﬁ KOJLJICIAD»

MBICJIMTB.

PaSBI/IBaI-OI_HI/Iﬁ TBOPUYECKHUC CHOCO6HOCTI/I, CITOCOOHBIN Kp€aTHuBHO

JIP 19

CrniocoOHbIit B M(poBOY cpe/ie MPOBOIUTH OLIEHKY HH(pOpMalnu, ee
JIOCTOBEPHOCTb, CTPOUTD JIOTUYECKHE YMO3AKIKOUEHHSI HA OCHOBAaHUH JIP 20
noctynaronie nHGopMaluu.

JleMOHCTpUpY O IPUBEPKEHHOCTD IIPUHLIAIIAM YECTHOCTH,

CTPECMUTCIbHO MCHAIOIINUXCA CUTyallHuAX.

HOPSI0YHOCTH, OTKPBITOCTH. JIP 22
3a0oTsmuiics o 3alluTe OKpPY>KaroIel cpe/ibl, COOCTBEHHOM U Ty O JIP 30
0€30MacHOCTH, B TOM 4YHUCII€ IU(POBOH.

CoxpaHsomuil ICUX0JIOTHYECKYH0 YCTOMUUBOCTD B CJIOKHBIX WIN JIP 36

1.2. I_Ie.]'lb H INIAHUPYEMBIC PE3YJbTAThI 0OCBOCHUA TUCHUIIIMHBI:

B pamkax mporpaMmsl OBH.[EOBPA3OBATEJII>HOI>1 JTUCIUIUIMHBI 00YYarOIMMHKCS] OCBauBaIOTCS

YMCHUA U 3HAHUA:

Kon YMmenus 3HaHug
JIP
JIP 1-5, 6-10, pelaTh NpUKIIaIHbIE 3a1a41 B 3Ha4YcCHUE MaTeMaTUKH B
21 obacTH npoheccuoHaIbHON npoeCCHOHATIBHON JIeSTeNbHOCTH U
JIEITENLHOCTH pPH  OCBOCHHH TPO(HECCUOHATHLHOM
00pa3oBaTeNbHOI MPOrpaMMbl
JIP 1-5, 6-10, peuaTh NpUKIIaIHbIE 3a1a41 B OCHOBHLIE MAaTEMaTHYECKHE METOIbI
20 obactu mpodeccnoHanbHOM pelieHrs TPUKIATHBIX 3aJad B
JIeSITEIIbBHOCTH obnactu npodeccuoHaIbHOM
JIeITEIIbHOCTH;
JIP 1-5, 6-10, pelaTh NpUKIIaIHbIE 3a1a41 B OCHOBHLIE TOHATHA U  METOJIbI
19 obactu mpodeccnoHanbHOM MaTEeMaTHUYeCKOr0 aHalln3a, OCHOBBI
JIEITENHHOCTH TEOpUH BEPOSTHOCTEH u
MaTeMaTUYECKON CTaTUCTHKU,
JIP 1-6, 9-12, penaTh MPUKIaIHbIE 33]]a49H B OCHOBHBIE TOHSATHSI W METOIbI
17 obmactu mpodeccnoHambHOM JUCKPETHOM MaTEeMaTUKH, JTUHEHHOMN
JIEATETbHOCTH anreOpel, updepeHHaAIBHOTO U
WHTETPATBHOTO UCYUCIICHUS, TOHITHIA
CTEPEOMETPHH.
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2. CTpyKTypa U copep:kaHue 00111e00pa30BaTeJIbHOM N CIUTIINHbBI

2.1. O0beM JUCHUILIMHEI M BUABI OE]J.[EOBPA3OBATEJII)HOI71 padoThbI

Bun OB]J_[EOBPA3OBATEJII)HOI7[ padoThI Oovem ¢ uacax
O61beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHUTIIMHBI 336
B T.4.

OcHoBHOE coaepxaHue 276
TEOpPETHYECKOE 00yUeHre 186
MPAKTUYECKHUE 3aHATHS 90
IIpodeccuonaIbHO-OpHMEHTHPOBAHHOE co/lep:KaHue (cofepKaHue 36
NMPUKJIAJTHOT0 MOYJIA)

BT. U..

TeopeTuyeckoe o0ydeHue

MPAKTUYECKHUE 3aHATHS 36
IMpomexyTouHasi aTrecTamus (3K3aMeH) 24
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2.2. TemaTu4yecKuii IUIaH U coaep:xanne odmeodpaszoBareabHoii pucuumianabl O1.07 MATEMATHKA

Haumenosanue pasienos u Conepsxxanue ydeOHOro marepuaja W ¢GopMbl opraHmsanuu JesarejbHocTH | Kosmye Konwr JMTHOCTHRIX
TeM pe3yJbTaToB,
o0yyarouuxcs CTBO
(popmuposanuio
4acoB KOTOPBIX CNIOCOOCTBYET
3JIeMeHT MPOrpaMMbl
1 2 3 4
OcHoenoe cooepicanue
1 cemecmp 136(86a+50np)
Paznen 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOW HIKOJIbI
Tema 1.1 Conep:xaHue yue0HOro MaTepuaJia 4
Hens u 3amaun matematuku | [{enp W 3a1a4u MAaTEMATHKU TIPH OCBOSHHUH CIICIIUATLHOCTH. 2
npu ocBoeHuH | ba3oBeie 3HaHWS U yMEHHS 1O MaTeMaTHKE B MPO(ECCHOHANBHOW M B MOBCETHEBHOM
ceuualbHOCTH. YHcna U | JesSTeapHOCTH.
BBIYUCIICHUA I[eﬁCTBHﬂ HaJl IOJOXKHUTCIbHBIMA U OTPULATCIbHBIMU YUCJIaMU, C O6I)IKHOB€HHLIMI/I u
JECATHYHBIMA APOOSMHU.
JeiictBust co creneHs My, GOpMYITbI COKPAIEHHOTO YMHOKEHUS
[Mpaktuyeckas pabora «JlelcTBHS C YUCTaMI» 2
Tema 1.2 Conep:xanue yueOHOro MaTepuasa 4
IIponieHTHBIE  BBIYMCIEHHA. | [IpocThie TPOILEHTHI, pa3Hble CHOCOOBI WX BBIYMCICHUS. JIMHeWHbIE, KBaJpaTHBIC, 2 OK 01- 06
VYpaBHEHHS U HEPABEHCTBA JIPOOHO-IIMHEHHBIE YPaBHEHUS U HEPABEHCTBA 1K 1.2, 2.3, JIP 2-10
[IpakTuueckas pabora 2
Tema 1.3. Ilpogheccuonanvno-opuenmupoeannoe cooepicanue (cooepricanue HPUKIAOHO20 4
[IpouieHTHBIE BBIYUCIECHUS B | MOOY1A)
npodeccuoHanbHbIX 3a4a4ax | [IpocTbie W CIIOXKHBIE MPOUEHTHI. [IPOICHTHBIE BBIYKCICHUS B MPOGECCHOHATBHBIX 2
3a/agax
[pakTndeckast pabota «Perienune 3a1aq Ha POIICHTHI» 2
Tema 1.4 Conep:xanue yueOHOro MaTepuasa 6
Pemenne 3amay. BxoaHoi | Beruncnenus u npeoOpa3oBaHus. Y paBHEHHUS U HEPAaBEHCTBA. [ eOMeTpus Ha IIOCKOCTH 2
KOHTPOJIb [Mpaktudeckas pabora « YpaBHEHHUS] 1 HEPABEHCTBAY 2
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Kontponsnas padota Nel «IIpoueHTsl, ypaBHeHNUS, HEPABEHCTBA 2
Paznen 2. Crenenn n kopHu. CTeneHHasi, noka3arejabHas u Jorapugmudeckas GpyHKIUA OK 01- 06
Tema 2.1 Crenennas | Copep:kaHue y4eGHOT0 MaTepuaia 6 MK 1.2, 2.3, JIP 2-10
yukums, ee  cBOWCTBA. | [TomsiTue KOpHS N-OM CTEIEHU U3 ACUCTBUTENIBHOrO 4ucia. OyHKIUU y = Vx  mx 4 JIP 2-10,30
IIpeobpazoBanue BBIpaXCHUI | cpojictBa u  rpapuxn. CBolicTBa KOpHS n-oif  cremeHu. IIpeobpasoBanue
C KOPHSMHM N-O¥i CTeNCHH HPPaLMOHAIBHBIX BBIPAXKEHUI
IIpakTtrueckas padora «Kopam» 2
Tema 2.2 CpoiictBa crenienu ¢ | Coaep:kanue yue0HOro MaTepuaia
panroHaIbHBIM u | [lonsiTue creneHy ¢ pannoHaNbHBIM HOKa3zaTeneM. CTerneHHble QYHKINH, UX CBOICTBA U
JeUCTBUTEIBHBIM rpaduKu
moKasareysiMu [Mpaktuueckas padbora «CTeneHny 2
Tema 23 Pemenne | Conepixanue yuedOHOT0 MaTepHuaJia 6
HpPpalMOHAIBHBIX YPaBHEHHUN | PaBHOCHIBHOCTH UPPAIMOHANLHBIX ypaBHEHUH. MeTOIbI UX PEIICHUs 4
[Mpaktuueckas pabora «ppanroHanbHble ypaBHEHUS 2
Tema 2.4 TIlokaszarenbHas | CogepskaHue y4eOHOT0 MaTepuaJia 8
Gbynkuusa, ee  cBoictBa. | CTemeHb € MPOM3BOJBHBIM  JICHCTBUTECIBHBIM  MoOKaszateaeM.  OmpeneneHue 6
IloxasarenbHble ypaBHEHUS U | MOKa3aTeNbHON (PYHKIMM U €e CBOWCTBAa. 3HAKOMCTBO C MPHUMEHEHHEM TOKa3aTeIbHON
HEpaBEeHCTBA ¢byHkuuyu. Pemenne mokasaTenbHBIX YPaBHEHMH METOJOM YPaBHUBAHMS IOKa3aTelei,
METOIOM BBEJCHHS HOBOM IE€PEMEHHOM, (YHKUMOHAIBHO-TPAQHUECKUM METOIOM.
Penrenue nokazarebHBIX HEPABEHCTB
ITpaktuueckas padora «llokasarenbHas QyHKIMS, pElIEHHE YpaBHEHUI 1 HEPABEHCTB 2
Tema 2.5 Jlorapupm uucna. | Comep:kaHue y4eOHOTr0 MaTepuaia 8
CaoiicTBa norapugmon Jlorapudm uncna. CpoticTsa norapudmos. Onepanus JorapupMUPOBAHUS 6
[IpakTrueckas padora «Jlorapudm yrcnar 2
Tema 2.6 Jlorapudpmuueckas | Coaepxxanue yueGHOro MaTepuaia 8
Gynkuus, ee  cBoictBa. | Jlorapudmuueckas GyHKIUS U ee cBoicTBa. [loHATHE TOrapu()MHUICCKOr0 ypaBHEHHS. 4
Jlorapupmuyeckre Onepanysi MOTEHIMPOBaHUS. TpH OCHOBHBIX METOJA pEHICHUs JOTapu(PMUUECKUX
ypaBHEHHS, HEPABEHCTBA ypaBHEHHH: (QyHKIHOHATBHO-TPAQUUECKHd, METO/ MOTEHIIMPOBAHMS, METO BBEICHHS
HOBOH miepeMeHHOH. Jlorapndmudeckue HepaBeHCTBA
[Mpaktudeckas padora «Jlorapudmuueckas Gynkius.JlorapudMupoBanne BoIpaKEHUID 4

22




[Ipaktnueckas padota «Jlorapudmudeckne ypaBHEHHs U HEPABEHCTBA

Tema 2.7 Jlorapudpmer B | Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooepicanue NPUKIAOHOZ0 6
MPUPOJAE U TEXHUKE Mmooyns)
[Tpumenenue norapupma. Jlorapupmuueckas cnupaib B npupoje. Ee matemaTndyeckue 4
CBOICTBa
IIpaktraeckas padora «IIpuMeHeHHe T0raprupMOBY 2
Tema 2.8 Pemenue 3amau. | Cogep:kanue yueOHOro MaTepuasia 8
Crenennas, nokasarenpHas U | CreneHHas, mokasareiabHas u jorapudmudeckas GpyHkuun. Perenue ypaBHeHuMi 4
norapupmudeckas Gynkiun | [IpakTuueckas pabora «PelleHHMe CTENEHHBIX, MOKA3aTENbHBIX M JIOrapHpMUIECKUX 2
YpaBHEHUI»
Kontpompnass pabora «Cremenn u kopHu. CremeHHas, TIOKa3aTelnbHas U 2
norapudmMudeckas GpyHKIHN
Paznen 3. OcHoBbI TpUronoMeTpun. Tpuronomerpuieckue pyHKIUA 26 OK 01- 06
Tewma 3.1 Conep:xanue yueOHOT0 MaTepHuaJia 6 K 1.2, 2.3, JIP 1-
TpUroHOMETPUYECKHE Panuannas Mepa yria. [IoBopoT TOUKH BOKpYT Hauana koopauHar. OnpeienieHue CuHyca, 4 10,22,36
(byHKIIH IPOM3BOJIBHOIO | KOCHHYCA, TAHT€HCA U KOTaHTeHCa. 3HAKH CUHYCa, KOCHHYCA, TAHT€HCa U KOTaHTeHCa 110
yriia, 9ucia YETBEPTSAM. 3aBHCHMOCTh MEXAY CHHYCOM, KOCHHYCOM, TaHT€HCOM U KOTaHTE€HCOM
OJTHOTO ¥ TOTO K€ yriia
[Mpaktuueckass pabora «['pamycHas © paauaHHas Mepbl, TPUTOHOMETpHUYECKas 2
OKPYKHOCTh, TPUTOHOMETPUIECKHE (OyHKITUI
Tema 3.2 OcHoBubie | Coaep:kanue yueGHOT0 MaTepuasia 6
TPUTOHOMETPUYECKUE Tpuronomerpuueckue Toxaectsa. [Ipeodpa3oBaHus NPOCTEHITNX TPUTOHOMETPUIECKUX 4
TOXJIECTBA BhIpaxeHnid. CHHYC, KOCHHYC, TAHT€HC ¥ KOTAHTEHC YTIIOB O U - 0
[Mpaktuueckass pabora «TpUTOHOMETpHUUYECKHE TOXIECTBA W  NpeoOpa3oBaHHs 2
BBIPAKECHUI
Tema 3.3 Conep:xanue yueOHOro MaTepuasa 8
Tpuronomerpuueckue O6macth ompenencHUsT M MHOXECTBO 3HAYCHUN TPUTOHOMETPHUYECKHUX (DYHKITHH. 4
(GyHKuMM, HUX cBoiicTBa M | YETHOCTh, HEUYETHOCTD, MEPUOANYHOCTh TPUTOHOMETpHUECKHX (yHKuuii. CBOHCTBA U

rpaduKu

rpa¢uku QYHKIUH y = cos X, Yy = sin X, y = tg X, y = ctg Xx. Cxxarue U pacTsbKeHHe
rpa)MKOB TPUTOHOMETPHUECKUX (PYHKIIUH.

[MpeobpazoBanue rpa@UKOB TPUTOHOMETPUIECKUX (PYHKITHIHA
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[Ipaktnueckas padora «UETHOCTH, HEUETHOCTD, MEPUOTUIYHOCTE TPUTOHOMETPUIECKUX 4

GyHKIIID

[Tpaktuueckas padota «I[locTtpoenue u npeodpazoBaHue rpa) MKOB TPUTOHOMETPUIECKUX

GyHKIHI
Tema 3.4 Oo6patnsie | Coaep:xanne yueOHOro MaTepuaa 6
TPUTOHOMETPUUYECKUE OO6patHsie Tpuronomerpudeckue QyHkuu. Mx cBoiicTBa u rpa K. 4
Gynxumn [Mpaktuueckas padbora «OOpaTHBIE TPUrOHOMETpHYECKHE (PYHKLIUH U X TPadUKn» 2
Tema 3.5 Conep:xaHue y4eOHOT0 MaTepuaia 8
Tpuronomerpuueckue YpaBHeHHe cos X = a. YpaBHEHHe sin X = a. YpaBHeHHe tg X = a, ctg x = a. Permenne 4
ypaBHEHUS U HEPaBEHCTBA TPUTOHOMETPUYECKUX YPAaBHEHHUI OCHOBHBIX THUIIOB: NMPOCTEHININE TPUTOHOMETPUUYECKHE

YpaBHEHHUS, CBOISLIMECS K KBAAPATHBIM., pelIacMble PAa3JIOKEHHEM Ha MHOXKUTEIH,

OJTHOPOJIHBIE.

[Ipocreiiline TPUrOHOMETPUUECKUE HEPABEHCTBA

[IpaxTrueckas padora «Pemierne mpoCTeHITNX TPUTOHOMETPHUECKHAX YPaBHEHUIN 4

[MpakTuueckas pabora «PemeHre KBagpaTHbIX TPUTOHOMETPUIECKUX YPaBHEHUID

[IpakTrueckass pabota «Permenne TpPUTOHOMETPUYECKHX ypaBHEHUH Pa3HBIMHU

criocobamm»

[MpakTuueckas pabora «PemeHne mpocTeHIINX TPUTOHOMETPHUYECCKUX HEPABEHCTB)
Tema 3.6 Pemenne 3amau. | Conep:kaHue y4eOHOr0 MaTepuasa 6
OcCHOBBI TpuronomeTpu. | [IpeoOpazoBaHne TPUTOHOMETPUYECKUX BBIpOKEHHH. PelieHue TPUTOHOMETPHUYECKHX 4
Tpuronomerpuueckue YpaBHEHHUH ¥ HEPABEHCTB B TOM YHCJIE C HCIOJIH30BaHUEM CBOUCTB (PyHKIIHMI
Gynxumn KontponbHas padora « Tpuronomerpus» 2
Paznen 4. [IponsBoanas u nepsoodpasHas pyHKuun OK 01- 06
Tema 4.1 [Monsitue | Conepskanue y4ueGHOTo MaTepHuasa 8 IK 1.2, 2.3, JIP 2-10,19,
npousBoaHoii. ®opmynel u | [Ipupamienue aprymenra. [Ipupamenue ¢yHkiuu. 3ajaun, TPUBOISAIINE K HOHSTHIO 4 21,30
MpaBuia npou3BoAHON. OrpeneneHne MPOU3BOIHON. AJITOPUTM OTHICKAHUS TPOU3BOJHOM.
g hepeHIUpPOBaHUSL dopmynsl guddepenipporanus. [IpaBuna quddepeHInpoBaHUsI

[IpakTnueckas padota «BrrunciieHre npocTeHmX NpOU3BOAHBIX» 4

[pakTrdeckas pabota «BerauciieHre CIIOKHBIX TTPOU3BOIHBIX)

Conep:xanue yueOHOro MaTepuaJia 8
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Tema 4.2 Tlonmsatue o | [lonstue HempepwiBHOW (yHKIMU. CBoiicTBa HempepbhiBHOW (PyHKIMH. CBA3b MEXKAY 4
HEMpPEepPBIBHOCTH  (PYHKIMHU. | HEMPEPHIBHOCTHIO U MU (HEPEHINPYEMOCTHI0 (DYHKIMH B TOYKE. AJITOPUTM PEIICHUS
MerToa uHTEpBaJIOB HEPaBEHCTB METOJIOM MHTEPBAJIOB
[Tpaktuueckas pabora «OnpeaencHrue HEMPEPHIBHOCTH (QYHKINI 4
[IpakTryeckas pabora «Pemienue HepaBEHCTB METOIOM HHTEPBAJIOB)
Tema 4.3 Coaepsxanue y4eOHOro MaTepuaJia 8
I'eomerpuyeckuit u | ['eomeTpruecKmii CMBICT IPOU3BOAHON (DYHKIUH — YIIIOBOU KO3(D(UIMEHT KacaTeIbHOI 4
dbm3uaeckuit CMBICH | K TpaduKy (pyHKIMHK B TOUKE. Y paBHEHHE KacaTeIbHOH K TpaduKy (pyHKINH. AITOPUTM
MIPOU3BOAHOM COCTaBJICHHsI ypaBHEHUS KacaTesIbHOU K rpaduky QyHKuuu y=f(x)
[MpakTuueckas pabora «['eoMeTpuiyecKknuii CMBICH MTPOU3BOJHON (PYHKITHI 4
[IpaxTrueckas padora «YpaBHEHHE KacaTeNbHOU K TpadUKy QYHKIIAN
Tema 4.4 MonoronHocts | ConepskaHue y4eOHOT0 MaTepuasia 10
¢ynkuun. Touku sxcTpemyMa | Bospacranue u yObiBaHue (QYHKIIUH, COOTBETCTBHE BO3pACTAHUS M YOBIBAHHS (DYHKIIUHU 6
3HaKy NpPOM3BOAHOM. 3aJayd Ha MakCUMyM M MHHHMYM. AJITOPUTM HCCIIEIOBaHUS
(GYHKIMHU 1 IOCTPOEHUSI ee rpaduKa ¢ TOMOIIBIO TPOU3BOJHON
[IpaxTrueckas padora «Bo3pacTanue u yobiBaHue PYHKINH, MAKCUIMYM I MUHUMYM)» 4
Ilpaktuueckass paborta «lMccinenoBanue u TOCTpoeHHE €€ Tpaduka C IIOMOIIBIO
MIPOU3BOIHOW
Tema 4.5 HccnenoBanue | Conep:kaHue y4eOHOr0 MaTepuasa 4
¢bynkumii  u  moctpoeHue | MccnenoBanue pyHKIMHA HA MOHOTOHHOCTB U IOCTPOEHHE rpaduKoB 2
rpaduKoB [Mpaktudeckas pabora MOHOTOHHOCTB U MIOCTPOEHHE TPAPUKOBY 2
Tema 4.6 HaubGonbmee wu | Coaepxanue yueGHOIro MaTepuasa 4
HanMEHbIIee 3HayeHus | HaxoxaeHne HauOoJbIero 1 HAMMEHBIIEro 3HaYeHUH QyHKIMH, TOCTpOeHHE TPadUKOB 2
¢byHKIUN C MCIIOJIb30BaHUEM allapara MaTeMaTHIECKOTO aHaIHn3a
Ilpaktuueckass pabora «llocTpoenue rpadukoB C HCHOJIB30BAHUEM ammapara 2
MaTEeMaTHYECKOTO aHAIN3a»
Tema 4.7 Haxoxnaenue | Ilpogheccuonanvno-opuenmuposantnoe cooeprcanue (cooepicanue npuUKiaoHozo 4
ONTUMAJIBHOTO pe3ysbTaTa C | M00yas)
MOMOIILI  NPOM3BOAHONM B | HammeHsbiee 1 HanOoubIee 3HaUCHNE QyHKIUH 2
MIPAKTUYECKUX 3a7adax [Ipaktuyeckas pabora «OnpeneneHue HAUMEHBIIETO M HaWOOJIBIIErO 3HAYEHUS 2
hyHKIII
Conep:xanue yueOHOro MaTepuaJia 10
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Tema

GbyHKIHI.
HaXOKICHUS MEPBOOOPA3HBIX

4.8 TIlepBooOpa3nas
IIpaBuna

O3HaKOMJICHHE C TIOHATHEM UHTETpaJia U MepBOo0OpasHoit 1 pyHknun y=f(x). Pemenue
3a7a9 Ha CBs3b MEPBOOOpPA3HON M €€ MPOW3BOTHOM, BEIUHUCICHUE IEPBOOOPA3HOMN IS
naHHoW QyHkmmu. Tabmuua (opmyn Uis HaxoxIeHHs TepBooOpa3Hbix. M3ydeHue
MIpaBHJIa BEIYUCIICHUS IEPBOOOPA3HOM

IIpakTraeckas padora «HaxoxaeHue mepBooOpasHOi»
[TpakTuueckas pabora Pemenne 3aa4 Ha CBA3b EPBOOOPA3HON U €€ MTPOU3BOTHON»

Tema 4.9
KPHUBOJIMHENHOMN

ITnomane
Tpaneuuu.
®opmyia HeroToHa -

JletiObauma

Coaep:xanue y4eOHOT0 MaTepHuaJia

12

3agauu, NIPUBOAALINE K IOHSITHIO ONPEIEIEHHOI0 MHTErPaja — O BBIYMCICHUH MIJI0IIAIN
KpUBOJIUHENHON Tpaneuuu. [loHATHE onpenenéHHOro HHTErpana. l'eomeTpuueckuii u
¢usndIecKuii cMbICT orpeneneHHoro naterpana. ®opmyna Hetotona — JleitOHuUIIA.
Pemrenne 3amau Ha MprMEHEHHE WHTETpaia Ui BBHIYMCICHUS (PU3NUECKUX BEIMYHH H
oA e

[IpaxTrueckas padora «OnpeeneHHbI HHTETpaD)
[TpakTrueckas padora «[IpuMeHeHue HHTETpaia s BBIYUCICHUS (DU3HMUECKUX BETHUNH
U TUTOLIAACH»

Tema 4.10 PemeHne 3amau.
IIpousBoanas u
nepBooOpa3Has QyHKIIHH.

Conep:xaHue yueOHOro MaTepuaJia

Qopmynel 1 npaBuwia guddepenuupoBanus. VccnenoBanne (yHKIHMHA € TTOMOIIBIO
npoun3BoHOI. Hanbomnpiee 1 HanMeHbIee 3HaueHUS (QyHKIIUH.
Brruncienne nepBooOpaszHoi. [IpumeHenne nepBooOpa3Hoi

KonTtposnbHas padora «[IponsBoanas u nepBooOpazHas QyHKIUN

Paznen 5 [IpsiMble U IJI0CKOC

TH B ipocTpaHcTBe. KoOpAMHATBI H BEKTOPHI B NPOCTPAHCTBE

Tema 5.1. OcHOBHBIE TOHATUSA
CTEpPEOMETPHH.
Pacrionmokenne mpSMBIX |

IJIOCKOCTEN

Coaepsxanue y4e0HOTo0 MaTepHuaJia

[Ipeamer crepeomerpuu. OCHOBHBIE TOHATHSA (TOYKA, TMpsMas, IUIOCKOCTS,

HpOCTpaHCTBO). OCHOBHBIC aKCHOMEI CTCPCOMETPHUU. HepeceKa}omHeCH, napayuiCjIbHbIC

n CKpCIIMBAIOIINUECA IpsAMBIC. Yron MCKOY IMPpAMBIMU B IMPOCTPAaHCTBE.

[MepneHMUKYISPHOCTH MPSIMBIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (DUTYPHI

IIpaktuueckas pabora «llepecekaromuecs, mapaiedbHbBle W CKPEIUBAIOIIMECS
MPSAMBIE»
[IpakTudeckas padota «Yroia MeKIy IPSIMbIMH B IPOCTpaHCTBE. [lepreHauKyIsIpHOCTh

IPAMBIX»

Conep:xaHue yueOHOro MaTepuasa

OK 01- 06
K 1.2, 2.3, JIP 2-
10,12,17,20,30
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Tema 5.2. Ilapamnensnocts | [lapamiensHsie npsiMast u mwiockocts. Onpenenenue. [Ipusnak. CBolcTBa. 4
MPAMBIX, psSMOK u | [Tapamrensasie mmockoctr. Onpenenenue. [lpu3nak. CBoicTBa.
MJIOCKOCTH, TNIOCKOCTEN Terpasap u ero osnemeHtsl. [lapamenenumen wu KyO, oanementsl. CBoMcTBa
MIPOTUBOIIOJIOKHBIX T'paHeW M auaroHaneil mapamienenunena. IlocTpoeHne OCHOBHBIX
CEYeHNN
[Tpaktuueckas padora «[lapannenenunex u ky6 . Terpasap» 4
Tema 5.3. | Conep:xanue yueOHOro MaTepuaja 6
IlepnieHIUKYIIPHOCTD [lepriennukynsapuele mnpsamble. [lapauienbHele  OpsiMble, NEPHEHAUKYJSpHBIE K 2
MPSIMBIX, IpAMOH U | wiockocTy. IIpu3Hak nepneHauKyIspHOCTH NPSIMON U MIIOCKOCTH
IUIOCKOCTH, TJIOCKOCTEH [Mpaktuueckas padora «[lapannensHble MpsMble, TEPIEHANKYIISPHBIEC K TNIOCKOCTHY 4
[IpaxTrueckas padora «IlepneHIuKyIIPHOCT MPSMBIX U IDIOCKOCTEI»
Tema 5.4. Ilepnenaukymsip u | Cogeps:kaHue yueOHOro MaTepuaJia 8
HakJIOHHas. TeopeMa o Tpex
TEePIICHIMKYISPax Ilepnenaukyisap 1 HaKIOHHAsA. Teopema o Tpex NepHeHAUKYIISIpax. YOI MEXAY PAMOI 4
U TUIOCKOCTBIO.
VYroa mexay miockoctsaMu. [lepnenaukynspHble TOCKOCTH.
PaccTosHus B mpocTpaHCTBE
IIpaktuueckas padora «lleprneHIuKyIsSp U HAKIOHHA» 4
[Mpaktudeckas pabora «TeopeMa 0 Tpex MEPIEHAUKYIISIPAX»
Tema 5.5. Koopaunater u | Coaepxanue yueOHOIo MaTepuasa 6
BEKTOPHI B IPOCTPAHCTBE JlexapToBBl KOOpAWHATBI B MpPOCTpaHCTBE. BekTopbl B mpocTtpaHcTBe. CloXeHne u 4
BbIUWTAaHHE BEKTOPOB. YMHOXXEHHE BeKTOpa Ha uyucio. CKalspHOe NpOoU3BeIeHUE
BEKTOpOB. [IpocTeiimue 3agaun B KOOpAUHATaxX
[Mpaktudeckas padbora «BekTopsl B ipocTpaHcTBe. JIeiicTBUS ¢ BEKTOpaMm 2
[Mpaktudeckas paborta «CkajsipHOe Tpou3Be/eHHE BeKTopoB. [Ipocreiimue 3amaun B
KOOpAMHATAX»
Tema 5.6. [Ilpsmeie u | Ilpogheccuonanvho-opuenmuposantoe cooeprcanue (cooeprcanue RPUKIAOH020 4
IUIOCKOCTH B IPAaKTHYECKUX | MOOYs)
3aa4ax B3aumHoe pacnonoxeHne NpAMBIX B TpocTpaHcTBe. llapamnensHocTs mnpsiMod U 2

IIJIOCKOCTH, napauiCIbHOCTDb HHOCKOCTeﬁ, NEPNICHAUKYIAPHOCTD IUIOCKOCTEH.
Pacnonoxenue IpAMBIX U IUIOCKOCTEH B OKpYyKaromem MUupe (r[pI/Ipoz[e, APXUTCKTYPC,
TGXHI/IKG). Pemenne IIPAKTUKO-OPHUCHTUPOBAHHBIX 3aJ1a4
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[IpakTtnyeckas pabora «PacmonokeHne NpsIMBIX M IJIOCKOCTEH B OKPYKAIOLIEM MHPE 2
(mpupone, apxUTEeKType, TEXHUKE). Pelienne npakTuKo-OpueHTHPOBaHHbIX 3a1aW»
Tema 5.7 Pemenne 3amau. | Conep:kaHue y4eOHOr0 MaTepuaia 8
IIpaMble ¥ IUIOCKOCTH, | PacmonokeHne MNpAMBIX W IUIOCKOCTEH B MpocTpaHcTBe. llepneHOuKyIsipHOCTh | 4
KOOpAMHATHEI W BEKTOPHI B | MapajuIeIbHOCTh BEKTOPOB. BEKTOPHI B TpeyronpHuKe. BEKTOPHI B YeTHIPEXyTroIbHUKE.
IIPOCTPAHCTBE [IpakTrueckas paboTa «BeKTOphl B TpEYTOIbHUKE U YETHIPEXYTOIbHUKE 4
KontponbHas pabota «BekTopsl B IpOCTPaHCTBEY
Paznes 6. MHOrorpaHHMKH U TeJia BPalleHUsI OK 01- 06
K 1.2, 2.3, JIP 2-
Tema 6.1 [Tpusma, | Coaep:kaHue y4eOHOro MaTepHaJia 6 10,12,36
HapaJUICICIINIIC L, Ky0, | Ky6. Ilapamnenenumen. CBONHCTBAa NPSMOYrONBHOTO —Iapajuiesienunesa. Ilpusma 4
HHpaMuAa U UX CCHCHH (HakmnoHHast, TpsMas, TpaBWiIbHasg) M e€ s3aeMeHThl. [lupamuga u e€ sIeMeHTHI.
[IpaBuibHas nupamuaa
[Mpaktuueckass pabora «Ky6. [Napamnenenumexn. [lpusma. [lupamupa. YcedeHHas 2
TUPaAMUIAY
Tema 6.2  IlpaBunpable | Conep:kaHue y4eOHOT0 MaTepuaia 6
MHOT'OIpaHHUKH B JXU3HU [Tnomane NOBEPXHOCTH MHOTOIPpaHHUKOR. [IpocTeiiime KoMOMHAIIK MHOTOTPAaHHUKOB.
Brrunicnenne 371eMEHTOB TMPOCTPAHCTBEHHBIX (uryp (pé€Opa, auaroHamw, YTIIBI).
[TpaBuIIbHBIE MHOTOTPaHHUKH
Tema 6.3 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (codepircanue HPUKIAOHO20 12
Hunuuap, KoHyC, WAp U UX | MOOY1A)
CeueHUs IunuHap, OCHOBHBIE CBOMCTBA NMPSMOIO KPyroBOro ILIIMHJIpa. Pa3BépTka numuHApa. 10
Ceuenuss nwiMHApa (MapauieNibHO W NEPHEeHAMKYISIpHO ocH). KoHyc, OCHOBHEBIE
CBOWCTBA MpPSIMOTO KpyroBoro koHyca. Pa3seprka konyca. CeueHuss KOHyca
(mapasuiennbHOE OCHOBAaHUIO M TpOXoJsiee dyepe3 BepiuuHy). [Ipencrasienue 06
yceuéHHoM konyce. Coepa, map u yactu mapa. Ceuenue mapa. M3o0paxeHue ten
BpalleHus Ha MIIOCKOCTH.
[pakrnyeckas padota « {nmmuuap. Konyc. Yceuennsrii konyc. [lap, vactu mapay 2
Tema 6.4 O0bemsr 1 twtomIaAu | Comep:kaHue y4eOHOT0 MaTepuaia 10
TIOBEPXHOCTEH Tel O0BveM TpSAMOYTOJBHOTO Mapajulenenunena u kKyba. OO0beM nOpsAMONH NPU3MBI U 8
nupamuisl. OObEeMBbI IIIITUHPA ¥ KoHyca. O0BbeM 11apa U ero 4acTei.
IIpakTrueckas padora «O0bEMbI IPOCTPAHCTBEHHBIX (BUTYPY» 2
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Tema 6.5 IIpumepst | Ilpogheccuonanvno-opuenmuposantnoe cooeprycanue (cooepicanue NPUKIAOHOZ0 8
CUMMETpUH B Ipodeccuu Mooyns)
[lonATHe 0 cUMMETpUH B IPOCTPAHCTBE (LEHTPaIbHAS, OCEBasl, 3€PKaJIbHAs). 6
O06o00muieHre npeAcTaBIeHNH O MPAaBUIBHBIX MHOTOTPaHHUKAX (TeTpadap, KyO, OKTasIp,
JOJIEKad AP, UKOCAP).
IIpumepsr cummeTpuii B ipodeccnn
[Tpaktuuaeckas padora «[Ipumepsl CHMMETPHU B KU3HI 2
Tema 6.6 Pemenme 3amad. | Comepixanue yuedOHOro MaTepuasia 4
MHororpansukn M Tena | OGbeMbl M IUIONIAAM TTOBEPXHOCTH MHOTOTPAHHHKOB U TeJl BPAICHHS 2
BpallCHIA KoHuTpoabHas pa6oTa « MHOrOrpaHHHKH U TeJ1a BPAILICHHS» 2
Pa3zpen 7. DiieMeHTHI TeOPUH BEPOSITHOCTE U MaTeMATHYECKOM CTATUCTHUKH
Tema 7.1 CoOritre, | Coaepxanue yuedOHOT0 MaTepHuaJia 6
BEPOSITHOCTh coObITus. | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSITHOCTH CYMMBbI COOBITHH. 4
CnoxxeHne W  yMHOXEHHME | YCIIOBHAs BEPOSITHOCTh. 3aBUCHMbIC M HE3aBUCHUMbIC COOBITHS. TeOpeMbl 0 BEPOSTHOCTH
BEPOATHOCTEN MPOU3BENEHHSI COOBITHIA
[Mpaktuueckas padora « TeopeMbl 0 BEPOSITHOCTH CYMMBI U TIPOU3BEJICHNUSI COOBITHI 2
Tema 7.2 BepostHocts B | Ilpogheccuonanvno-opuenmupogannoe cooepycanue (cooepicanue npuKiaonHo2o 4
npodecCHOHANBHBIX 33Ja4aX | MO0Y/1s) OK 01-06
OTHOCHTENIbHAS YAaCTOTA COOBITHs, CBOMCTBO €€ YCTOWYMBOCTH. CTarucTuueckoe 2 IK 1.2, 2.3, JIP 2-
onpesiesieHre BeposSTHOCTH. OlEHKA BEPOSITHOCTH COOBITHS 10,12,30,36
[Mpaktudeckas padora « OTHOCUTENBHAS YaCTOTA COOBITHSD) 2
Tema 7.3 Huckpernas | Conep:xkaHue yueOHOr0 MaTepuaJa 6
Clly4yaiiHas BEJIMYMHA, 3aKOH | Bunpl ciywaiinsix BeawduH. OmnpeseseHue TUCKPETHOH CIydallHON BENMYMHBL 3aKOH 4
€€ pacrpeneneHus pacrpeneneHust AMCKPETHOM Cily4ailHOM BeJIMYuHBL. Ee 4ncI0BbIe XapaKTEepUCTUKH
[Ipaktrnueckas padora «Ciry4yaifHbie BEJIMIHHBD) 2
Tema 7.4 3agaun | Cogeprxanue y4e0HOT0 MaTepHuaJia 8
MaTeMaTHYECKOH IlepBuunas 00paboTKa CTATHCTUYECKUX JaHHBIX. UHMCIOBBIE XapaKTePUCTUKH (CpeaHee 4
CTaTUCTHUKHU. apudMeTHYeCKOe, MeJraHa, pa3Max, aucrepcus). Pabora ¢ tabmumamu, rpadukamu,

AuarpaMmmamu
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[Ipaktrnyeckas padota «Pabota ¢ Tabnuuamu, rpadukamMu, AHarpaMMaMu 2
Tema 7.5 Dnements! Teopuu | Coaep:kaHue y4eOHOr0o MaTepuaia 4
BEPOSITHOCTEH U | Bunel coObiTuii, BeposATHOCTh coObITHH. ClOXXKEHHE W YMHOXXEHHE BEpOSTHOCTEH. 2
MaTEMaTHYECKON CTATUCTUKH | JIUCKpeTHas ciiydaifHas BeTMUWHA, 3aKOH €¢ pacIlpe/elicHus. 3a1aui MaTeMaTHIeCKOH

CTaTHCTHKH.

HToroBoe TecTUpOBAaHHUE TIO BCEMY KypCY 2
IIpomexyTounasi arrecTanus (JK3amMeH) 24
Bceero: ‘ 336
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3. YcaoBus peaqusainum NporpaMmMbl 001eo0pa3oBaTeIbHOM JUCIUIIMHBI

3.1. lns peasM3anMy MPOrpaMMbl THCHUILNIMHBI A0JKHBI OBITH NMPEAYyCMOTPEHbI CJIedylolme
cnenuajJbHble MOMeIeH s

Peanu3anus nmporpaMMbl AUCHUIUIMHBI TpeOyeT HANN4Ks y4eOHOTO KaOMHETa MaTeMaTHKH.
O6opynoBanue yueOHOTo KabuHeTa!

- MOCAJIOYHBIE MECTA M0 KOJIMYECTBY O0YUArOIIUXCS;

- pabouee MeCTO IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HarJIsIIHBIX TTOCOOMIA;

- KOMIUIEKT 3JICKTPOHHBIX BHIEOMAaTEPHAIIOB;

- 3a71aHuUs U1 KOHTPOJIBHBIX paboT;

- IpoeCcCHOHATIBLHO OPUCHTUPOBAHHBIC 3aJaHNS;

- MaTepUabl FK3aMeHa.

TexHuueckue cpencTBa 00y4eHus:

- IEPCOHATILHBIN KOMITBIOTEP C JTUIIEH3MOHHBIM ITPOrPAaMMHBIM 00ecIieueHUEM;

- IPOEKTOP C HIKPAHOM.

3.2. UnpopMmannoHHoe obecrniedeHne peajn3alui NPOrpaMmbl

1. AmumoB IILA. u np. MaremaTnka: anreOpa W Hadajga MaTeMaTHYECKOrO aHalN3a, T€OMETpPUS.
Anre0pa n Hayajna MaTeMaTH4YecKoro aHanusa (6a30Bblii U yriayOsieHHbIH ypoBHH).10—11 Kiaccsl.
— M., 2022.

2. Aranacsn JI.C., Byry3oB B.®., Kagommer C.b. m np. MaremaTtnka: anreOpa W Hadana
MaTemaTuueckoro aHanusa. ['eomerpus. ['eomerpust (6a30BbIi U yriyOneHHbIH ypoBHn). 10—11
Kiaccel. — M., 2022.

3. bammakoB M.M. MaTtemaruka: yueOHUK Ui CTYA. yupexaeHuil cpen. npod. oopasoBanus. — M.,
2022.

4. bammakoB M.W. MatemaTtuka. COOpHUK 3a/1a4 Tpo(UILHON HAITPABICHHOCTH: y4e0. mocodue aJis
CTYI. YUpexXaeHul cpell. mpod. odpazoBanus. — M., 2022.

5. bammakoB M.M. Martematuka. 3agauHuk: y4e0. mocobue uisi CTyA. YUpeKIeHUi cperd. mpod.
obOpazoBanus. — M., 2022.

6. bammakor M.M. Maremarnka. DJEKTPOHHBIA y4e0.-METOA. KOMIUIEKC JUISI CTYI. YUPEKICHHM
cpen. npod. obpazoBanusi. — M., 2021.

7. bammakoB M.M. Maremaruka (6a3oBblii ypoBenb). 10 kmacc. — M., 2019. bammako M.U.
Maremaruka (6a30BbIii ypoBeHs). 11 kmacc. — M., 2020.

8. bammakor M.U. AnreOpa u Havana aHanusa, reomerpus. 10 kmace. — M., 2021.

9. bammakoB M.M. Matemaruka (6a30Bbiii ypoBeHb). 10 kimacc. COopHuUK 3a1ad: yued. mocobue. —

M., 2021.
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10.

11.

12.

13.

bammvakos M.U. MatemaTuka (6a30Bsiif ypoBeHb). 11 kimace. COopHUK 3amau: yued. mocodue. —
M., 2021.

I'yceB B.A., I'puropseB C.I'., UBonruna C.B. Martemaruka st ipodeccuil ¥ CrielUaIbHOCTEH
COLIMAJIbHO-9)KOHOMUYECKOTO Npoduis: YyYyeOHHK Ui CTyA. YYpexXAeHUH cped. mpod.
obpazoBanus. — M., 2021.

Komsrurn HO.M., Tkagea M.B, ®enmepoBa H.E. m ap. Maremaruka: anreOpa u Haudama
MaTeMaTHYeCKoro aHanu3a. AureOpa M Hayaja MaTeMaTH4ecKoro aHanu3a (0a30BbIA U
yriryosieHHbild ypoBaH). 10 kiace / mox pea. A.b.)XKwxuenko. — M., 2020.

Komsarun HO.M., TkaueBa M.B., ®denmepoa H.E. m nap. Marematuka: anrebpa u Hadaia
MaTeMaTHYeCKOoro aHanu3a. AureOpa W Hayaja MaTeMaTH4YeCKoro aHanu3a (0a30BbIA |

yrayonernasiid ypoan). 11 kmace / mon pen. A.b.Kmwxkuerko. — M., 2021.
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4. KOHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHUS 00111€00pa30BaATEIbLHON THCUUIIIMHBI

KoHTpo.1b U OLleHKa pe3yIbTaTOB OCBOCHUS 00IE00pa30BaTENbHON IUCIUILIMHBI PACKPBIBAIOTCS

yepe3 AMCUUIUIMHAPHBIC  PE3yJibTaThl, HampaBleHHbIE Ha  (QOpMHpPOBaHHE OOIUX U

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

Oob6masi/npodeccuoHanbHas Paznen/Tema Tun oneHoYHbIX
KOMIIeTeHI U MeponpusiTus
OK 01. Beibupats criocoOsr P1,Tema1.1,1.2,1.3I1-0/c, | TectupoBanwue

peleHus 3a1a4
npodeccnoHaTbEHOM
ACATCIIbHOCTU MPUMCHHUTCIIBHO K
pa3IUYHBIM KOHTEKCTaM

14.

P 2, Temnr 2.1, 2.2,2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 4, Temrr 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 1I-o/c, 4.8, 4.9,
4.10

P 5, Temrr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

P 6, Temnl 6.1, 6.2, 6.3,
6.4,6.5,6.6, 6.7 I1-o/c, 6.8

VYeTHbII onpoc
MaremaTudecKkuii JUKTAHT
IIpencrasnenue pe3ybTaToB
MPaKTUYECKHUX paboT
KontponbHas pabora
Brimonnenue 3agannii Ha
JK3aMEHE

OK 02. Ucnonp30Barth
COBPEMEHHBIE CPEACTBA MTOUCKA,
aHalIM3a U UHTEPIPETALUU
nHpopmanuu, u
MH(pOPMAIMOHHBIE TEXHOJIIOTHHI
JUUIS BBITTOJTHEHUS 337124

P1,Temal.1, 1.2, 1.3 IT-0/C,
14.

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

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

TectupoBanue

YcTHBII onpoc
MaremaTuuecKuil JUKTaHT
[IpencraBnenue pe3ybTaToB
MPaKTUYECKUX padoT
KonTponbnas padora

npo¢eCcCuOHAITBHON P 7, Temst 7.1, 7.2 T1-0/C, Brinosnnenue 3aganuii Ha
NEeATEIILHOCTH 73,74 JK3aMeHe
OK 03. IimanupoBats u P1,Temal.1,1.2,1.3I1-0/c, | TectupoBanue

peann30BBIBaTh COOCTBEHHOE
npodeccnoHarIbHOE U TMYHOCTHOE
pasBuTHE,
PEANPUHUMATENILCKYTO
ACATCIBHOCTH B
npogeccuoHanbHOHI chepe,
UCIIOJIb30BATh 3HAHUS 110
(MHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KH3HEHHBIX
CHUTYaIUsIX

1.4.

P2, Temnr 2.1,2.2,2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
35,36

P 4, Temrr 4.1,4.2, 4.3, 4.4,
4.5, 4.6, 4.7 IT-o/c, 4.8, 4.9,
4.10

P 6, Temn! 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 I1-o/c, 6.8
P 7, Temnr 7.1, 7.2 TI-0/cC,
73,74

YcTHBII onpoc
MaremaTudeckuii JUKTAHT
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX padoT
MPOEKTOB

KonTponpHas pabota
Brimonnenue 3aganuii Ha
9K3aMEHE

OK 04. Db dexTruBHO
B3aMMOJICHCTBOBATh U pabOTaTh B
KOJUIGKTHBE U KOMaH/IE

P1,Temal.1, 1.2, 1.3 I-0/C,
1.4.

TectupoBanue
YceTHBIT onpoc
Maremarudeckuii TUKTAHT
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P2, Temer 2.1,2.2,2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
35,36

P 4, Temn1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 T1-
o/c,5.4,5.5,5.6

IIpencraBnenue pe3ybTaToB
MIPaKTUYECKUX padoT
KonTponbHas padora
Beinonnenue 3a1anuii Ha
9K3aMeHe

OK 05. OcyuiecTBiATh yCTHYIO U
MHUCbMEHHYI0 KOMMYHUKALIMIO HA
rOCY/IapCTBEHHOM S3bIKE
Poccuiickoit denepaiuu ¢ yuetom
0COOEHHOCTEH COIUAIBHOIO U
KYJbTYPHOI'O KOHTEKCTa

P1,Temal.1,1.2, 1.3 IT-o/c,
14.

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o0/c, 6.8

P 7, Temn 7.1, 7.2 II-0/C,
713,74

TectupoBanue

VYeTHbII onpoc
MaremaTudecKkuii JUKTAHT
[IpencraBnenue pe3yibTaToB
MPaKTUYECKUX paboT
KontponbHas pabora
BrimonHenue 3agannii Ha
9K3aMEHE

OK 06. ITposiBAsATh Ipak1aHCKO-
MaTPUOTUIECKYIO TIO3UIIHIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
MIOBE/ICHUE Ha OCHOBE
TPaIULIUOHHBIX
00111e4eI0BEYECKUX [IEHHOCTEH, B
TOM YHCJIE C YYETOM
rapMOHU3AIIH
MEKHAITMOHAIBHBIX U
MEXPETUTHO3HBIX OTHOIICHUH,
MPUMEHSTH CTAaHIAPTHI
AHTUKOPPYILMOHHOTO MOBEICHHUS

P1,Temal.1,1.2, 1.3 IT-o0/c,
1.4.

P 4, Temrr 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 1I-o/c, 4.8, 4.9,
4.10

P 5, Temnr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

TectupoBanue

YceTHBI onpoc
MareMaTU4eCKUi JUKTAHT
[IpencraBnenue pe3yibTaToB
MPaKTUYECKUX paboT
KonTponbHas pabota
Brinonanenue 3agaHuil Ha
9K3aMEHE

OK 07. CopneiicTBoBaTh
COXPaHCHHIO OKPYKAIOIICH
Cpenbl, pecypcocOepekeHHUIO,
MIPUMEHSATH 3HAHUSA 00 H3MEHEHHUH
KJIUMata, MPUHIIHATIBI
OepeKIIMBOTO MPOU3BOCTBA,

3¢ (HeKTHBHO JAeCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

P4, Temnr 4.1,4.2, 4.3, 4.4,
4.5, 4.6, 4.7 IT-o/c, 4.8, 4.9,
4.10

P5, Temsr 5.1,5.2, 5.3 II-
o/c,5.4,5.5,5.6

P 6, Temnr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

TectupoBanue

YcTHBII onpoc
MaremaTu4ecKuid TUKTAHT
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX padoT
KonTponbhas pabota
BrinosniHeHue 3axaHuii Ha
JK3aMEHE

Jluunocmmuule Kpumepuu Memoowvt oyenku

pe3yiomamul OUeHKU

JIP 1-8, 10, 12 | JlemoncTpanus | Tekymme onpocsl YCTHBIHN, TMChbMEHHBIN; WHAWBUIY TBHBIH,
HaBBIKOB (bpoHTATBHBIH.
I'PaMOTHOTO, IIpoBepounas paboTa.
TOYHOI'O TectupoBanue.
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BBITIOJTHEHHUS [IpakTudeckas pabora.

3a/laHui DKcnepTHOE HAOIIOIEHUE U OLICHKA AEITeTbHOCTH
00ydJaroIerocs: B mpoIecce OCBOCHHsI 001e00pa3oBaTeIbHOM
JUCIUIIMHBL.

JIP 9-11, 17 JemoncTpanus | Texyliue onpocsl yCTHBIN, TMCbMEHHBIN; HHIAUBULYaIbHBIM,

HaBBIKOB (bpoHTaTBHBIN.

npaBuwibHOCTH | [IpoBepouHnas pabora.

oTpeeNeHus TectupoBanue.

LEeNH U [IpakTuueckas padora.

TOYHOCTH NunuBuayanbHble IpoOIeMHBIE 3a/1aHUs

BBITIOJTHEHUS DKcnepTHOE HAOIIOACHUE U OLIEHKA AEATEIbHOCTH

3a/laHui oOyuJarolerocs: B mpolecce 0CBOeHUsI 00111eo0pa3zoBaTesIbHOM
JUCITUTUIAHBI.

JIP 19, 20, 21 JemoncTpanus | Tekyuiue onpocsl yCTHBIM, MUCbMEHHBIN; UHAUBUAYaIbHBIMH,

HaBBIKOB (bpoHTATBHBI.

npaBuwibHOCTH | [IpoBepounas pabora.

onpeneneHus TectupoBanue.

uenu, Tounoctu | [Ipaktuueckas pabora.

BBITIOJTHCHHUS WunuBuayanbHble IPOOJIEMHBIE 3a/1aHUS

3a/laHull B DKcnepTHOE HAOIIOIEHUE U OIICHKA AeITeTbHOCTH

3aBUCUMOCTH 00ydJaromierocs B MpoIecce 0CBOCHHs 0011e00pa3oBaTeIbHON

OT yCIIOBUH JUCIUTIAHBI.

3aJ1a4u
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