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PACCMOTPEHO

[TIIK o6meo0pa3oBaTeIbHOTO,
00I1Iero ryMaHUTAPHOTO U
COLUAIIBHO — 9KOHOMHUYECKOTO,
MaTeMaTHYECKOTO U OOIIEro
€CTECTBCHHOHAYYHOTO [UKIIa
[Iporoxon Ne 9

« 11 » ampems 2023 r.

/Tuxonosa E.B. /

Pabogas nporpamma obimeodpaszoBarensHol mucnuuinHsl O].07 MATEMATUKA pazpaborana B

COOTBCTCTBHH C Tpe6OBaHI/I$[MI/IZ

1.

[IpumepHOi paboueit mporpaMMbl OO0IIEO0pa30BATEIFHON AWCHMIUIMHEI «MaTeMaTukay 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 TEXHIYECKOTO ITUKIIOB CPETHET0 MPOo(hecCHOHATBHOTO
oOpaszoBanus, mpotokon Ne 14 ot «30» HosOps 2022 r.); DemepambHOrO TOCYIAPCTBEHHOTO
00pa30BaTeIbHOTO CTaHAApPTa CPEAHEr0 MPO(EeCCHOHATHHOTO 00pa30BaHHA IO CIEIUATFHOCTH!
08.02.01 CrpouTenscTBO M 3KCIUTyaTalus 3[aHUN W COOpYXEeHHMH, yTBepkaeHHoro Ilpuxazom
Munuctepcrsa [Ipocsemenns P® ot 12 mexadps 2022 r. Ne 1100 (peructpaumonssiit Ne 72111 ot
24 suBaps 2023 r.);

®denepanbHOro roCy1apCTBEHHOI'O 00pa3oBaTeNbLHOTO cTaHaapra CpeaHero
npodeccuonansHoro oobpazoanust 1o crenuanbHocTH  08.02.01 CrpoutenscTBo
JKCIUTyaTaluusl 3JaHUd U COOpYXKEHuH, yTBepxkaeHHoro Ilpmkazom MuHucrepcTBa

ITpocsemenus P® or 10.01.2018 N 2 (pex. ot 01.09.2022), per Ne 49797 ot 26.01.2018;

®enepanpHoro 3akoHa oT 31 utomst 2020 1. Ne304-03 «O BHeceHnn m3MeHeHUil B DenepanbHbIN

3akoH «O0 oOpazoBannu B Poccuiickoit deepariuiy» mo BONpocaM BOCHUTAHUS 00yUYaroIuxcs;

4. VYyeOnoro mmana mno crenuanbHoctd 08.02.01 CrpouTenscTBO M O3KCIUTyaTanusl 3AaHUR U

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

Opranmzanus-pazpadorauk: ['BIIOY MO «2neKTpocTambCKuil KOS

Pazpaborunk: Kpusosa ['anuna BanepreBna
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1. O0mas xapakTepucTUKAa padoyeil mporpaMMsbl 00111€00pa3oBaTeJIbHOM
TUCHMILTHHBI «MaTeMaTuka»

1.1. Mecto AU CHUIIHHBI B CTPYKTYype Nnpo¢ecCHOHAIBLHOM
oOpa3oBartenbHoii nporpammsl CIIO:

O6Hl€06pa3OBaTeJH)H8JI JUCITUIIIIMHA «MarteMmaTuka» IBJsgeTcs 0053aTeIbHONM YaCThIO
O6HICO6p&30BaTeJH)HOI‘O OUKIIAa O6paSOBaT€HBHOﬁ InporpaMmbel B COOTBCTCTBHUH C

DdI'OC 08.02.01 CTpOUTENHLCTBO U DKCILIVATAIIMS 3JJAHUU U COOPVIKEHUHN
(npogpeccuu/cneyuansHocmu)

1.2. IIe.]'lI/I H INIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUA NUCIHUIIJIUHBI:

1.2.1. leapb AuCUMILIHHBI

Coneprkanue mporpaMMbl 00111e00pa30BaTeIbHON JUCIUTUIMHBL «MaTteMaThka
HaIlpaBJICHO HA JIOCTWXKEHHE PE3yJIbTAaTOB €€ M3YYEHUSI B COOTBETCTBHHM C
tpeboBanusimu GI'OC COO c¢ yyetom npodeccuoHanbHor HarpaBieHHOCTH OI'OC
CIIO.

1.2.2. Ilnanumpyemble  pe3yJbTaTbl  OCBOCHUS  001Ie00pa3oBaTeIbLHOM
aucUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO un Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue qUCIUIUTNHA uMeeT rpu hopmupoBanuu U pazsutuu OK u T1K:

IInanupyemsble pe3yJbTaThl 00y4eHHS
OO0mue KOMIETEHIUH
O6mue’ JucuMnauHapHbIe’

OK 01. Beibupats B 4acTH TPYIOBOIO -BJIaI€Th METOJAaMU JOKa3aTeIIbCTB,
CIOCOOBI pelIeHUs BOCIIUTAHMSL: ITOpUTMaMH PELICHMs 3a/1a4;
3agau - TOTOBHOCTb K TpYAOY, yMeHue popMyIrpoBaTh
pogecCHOHATbHON OCO3HaHHE LHEHHOCTH oTpezieNieHus, aKCHOMBI 1 TEOPEMBI,
NesITeIbHOCTH MacTepcTBa, TPY10JII00UE; MIPUMEHSTH UX, IPOBOJIUTH
[IPUMEHUTEIHHO - TOTOBHOCTh K aKTHBHOM JI0Ka3aTeNbHbBIE PACCYKIACHUS B X0J1€
K pa3IM4HbIM JeSITEIIbHOCTH pelieHus 3a1ay;
KOHTEKCTaM TEXHOJIOTUYECKON U - YMETh OIIEPUPOBATH MOHATUSIMHU:

COLIMATILHON CTETIeHb YUCIIa, JJorapuM YuCIa;

HaIpPaBJIEHHOCTH, YMEHHE BBINIOJIHATH BEIUMCIIEHNE

CHOCOOHOCTh MHUIIMUPOBATD, 3Ha4YeHUH U Mpeodpa3zoBaHus




TUTAHUPOBATH u
CaMOCTOSTEIILHO BBIMOJIHATH
TaKyIo JCSITeIIbHOCTD;

- HMHTEpEC K pa3IuYHbIM
chepam mpodeccuoHaIbHON
JIeATeITLHOCTH,

OBiagenue
YHUBEPCAIbHBIMH YUYEOHBIMH
M03HABaTEJIbHBIMU
JICICTBUSMHU:

a) 0a30BbIE JIOTHYECKHUE
JICVCTBUS:

- CaMOCTOSITEIIbHO
dbopMynupoBaTh u
aKTyaJIu3UpoOBaTh MpooiIeMy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIUBATH
CYIIECTBECHHBIN MPU3HAK HITU
OCHOBaHUS [JIsi CpaBHEHWS,

KJIaCCU(UKALIUN u
0000111eHN;

- OTpeCIIATh LEean
JeITEIILHOCTH, 3aJ1aBaTh

napamMeTpsl U KpUTEpPUU HUX

JIOCTH>KECHMS;

- BBISBJISITH
3aKOHOMEPHOCTH u
IIPOTUBOPEYUS B
paccMaTpUBaeMBbIX
SIBJICHUSX;

- BHOCUTb KOPPEKTUBBI B
JeATEIbHOCTb,  OLEHUBATH

COOTBETCTBUE  PE3YyJIbTATOB
LEeNsAM, OILIEHUBAaTh PHUCKHU
MOCJIEACTBUN NeITETbHOCTH,
- pa3BUBaThb KpEaTUBHOE
MBIIUIEHHE TIPU PEUICHUU
JKU3HEHHBIX TIPoOIieM

0) 6azoBbIC

HUCCIeI0BaTEeIbCKUE
IEUCTBHUA:
-  BJIAIEThL  HAaBEIKAMU

y4eOHO-UCCIIeI0BATENHCKOM
n HpOGKTHOI\/’I JCATCIIBHOCTH,

BBIPAKEHUM CO CTEIEHSAMHU U
aorapugmamu, mpeodpazoBaHHs
JIpOOHO-PAMOHAILHBIX BBIPAKCHHUIA,
- YMETh ONEePUPOBATH MOHATHIMU:
panMoHalbHble, HPPALOHAIIbHBIE,
II0Ka3aTesbHbIE, CTEINEHHBIE,
JorapupmMuyecKue,
TPUTOHOMETPUUYECKHE YPaBHEHUS U
HEPaBEHCTBA, X CHCTEMBI;

- YMETh OIEPUPOBATH MOHATHAMU:
(byHKIMA, HeTIpephIBHAS (QYHKIIHS,
MIPOU3BOIHAS, IIEPBOOOPA3HAS,
OIpeJIeIeHHbI UHTErpall; yMEeHue
HaXOJUTh IPOU3BOHbIE
3JIEMEHTAPHbBIX (YHKIMH, UCTIONIB3YS
CIPaBOYHBIE MATEPUAIIbI;
UCCIIEIOBATh B MPOCTEUIINX CITydasix
(yHKIIMM HA MOHOTOHHOCT,
HaXOJUTh HAUOOJBIINE U
HaMMEHBIINE 3HAYeHUs! PYHKIUH;
CTPOUTH T'papUKH MHOTOUIEHOB C
UCIIOJIb30BaHUEM alnapaTa
MaTeMaTHYeCKOro aHaJIN3a;
HIPUMEHSTH IPOU3BOIHYIO ITPH
peLlIeHNH 3aJ1a4u Ha JBH)KEHUE,
pemaTh MPaKTHKO-OPUEHTUPOBAHHBIE
3a/1a4¥ Ha HauOOoJIbIINE U
HaMMEHBIINE 3HAYCHUS, Ha
HaXOXXJCHHE MyTH, CKOPOCTH U
YCKOPEHHS;

- YMETh OINEPUPOBAThH MOHATHIMU:
panroHangbHas QyHKIMS,
nokasaresabHas (QyHKIHs, CTelIeHHas
¢$byHKus, TorapupmMudeckas
(GYHKIHS, TPUTOHOMETPHUIECKUE
¢byHKMu, 00paTHbie QyHKINU;
yYMEHHE CTPOUTH Ipaduku
W3YYEHHBIX (PYHKIIHIA, UCTIOIB30BaTh
rpaduKu Mpu U3yYEHUH TPOLIECCOB U
3aBHCUMOCTEH, IPH peLlIeHnH 3a1a4
U3 JIpyruX y4eOHBIX MPEAMETOB U
3a7a4 U3 peagbHOM KU3HU; BBIPAXKATh
hopmynaMu 3aBUCUMOCTH MEXKTY
BEITMYMHAMU;




HaBbIKAMU paspereHus
npobiuewm;
- BBIBJITH HNPHUYHUHHO-

CJIICACTBCHHBIC CBA3HU n

aKTyaJIM3UpPOBaTh 3aj7a4y,
BBIJIBUTaTh  TUIOTE3y €€
peuieHus, HaXOJUTh
apryMeHTBI JUTSE
JIOKa3aTeIbCTBa CBOMX
YTBEPKICHH, 3a/1aBaTh
MapaMeTpbl H  KPUTEPUU
peLIeHHUS;

- aHaJIM3UPOBATH
MOJIyYEHHBIE B xoJie
peuieHust 3aJ1a49un
pe3yJbTaThl, KPUTHYECKU
OIICHUBATH 150:¢
JIOCTOBEPHOCTb,

IIPOTrHO3UPOBAThL U3MEHECHUE
B HOBBIX YCJIOBUAX;

-~ yMeTb  NEpPEHOCHUTh
3HAHMS B TIO3HABATEIBHYIO U
NPaKTHYECKYIO obnactu
KHU3HENIEeATEIIHOCTH;

- YMeThb HHTETrpHpOBaTh
3HaHUA nus3 Pa3HBIX
IpeIMETHBIX o0IacTel;

- BBIIBUT'aTb HOBBLIC H]JICH,
npeajaratb OpPUIrMHAJIBHBIC

MoAXOAbl U pCHICHUA,

51 CIHOCOOHOCTH ux
HCIIOJIE30BAHUS B
[M03HABATEILHOMN

COLIMAIbHON NPAKTHKE

- YMETh peIIaTh TEKCTOBBIC 33/1a4H
pa3HbIX TUIIOB (B TOM YHCIIE HA
IIPOLIEHTHI, JOJIU U YacTH, Ha
JBUKEHME, padOTY, CTOUMOCTD
TOBAPOB U YCIIyT, HAJIOTH, 33J1a4u U3
00J1aCTH yIpaBJeHUs JINYHBIMU U
ceMeHHbIMU (DUHAHCAMH ),
COCTaBJIATh BBIPAYKEHUSI, YPAaBHEHMUS,
HEpaBEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33]1a4M, UCCIIEI0BATh
II0JIyYEHHOE PEIICHNUE U OLIEHUBATh
IIPaBAOII0I00HOCTh PE3yJIbTATOB;

- YMETh OIIEPUPOBATh MOHATUIMU:
cpeaHee apupmMeTHyecKoe, Me1aHa,
HauOoJIbIlIee U HAaUMEHbIIIee
3Ha4YeHHs1, pa3Max, AUCIepcus,
CTaH/IapTHOE OTKJIOHEHHE YMCIIOBOTO
Habopa; yMEHUE U3BJICKATh,
MHTEPIPETHPOBATH HHPOPMAITHIO,
NPEACTaBICHHYIO B TAOIUIaX, HA
auarpammax, rpagukax,
OTPa’KaroIly0 CBOMCTBA peabHbIX
IPOLIECCOB U SIBJICHUH; IPEJICTABIIATh
UH(POPMALIUIO C TTOMOUIBIO TaOIUI] U
JarpaMm; Mcciae10BaTh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM
YHClie C IPUMEHEHUEM IrpapruuecKux
METOJIOB M 3JIEKTPOHHBIX CPE/ICTB;

- YMETb ONEPUPOBATH MOHATUAMHU:
CIIy4alHBIH OIBIT U CIIy4aliHOE
COOBITHE, BEPOSTHOCTH CIYYalHOTO
COOBITHS; YMEHHE BBIYUCIIATH
BEPOSATHOCTbH C UCIIOJIb30BAHUEM
rpaduyecKux METO/10B; IPUMEHSITh
(hOpMyIIBI CITOKEHUS U YMHOKECHHUS
BEPOSTHOCTEH, KOMOMHATOPHbBIE
(bakThl ¥ POPMYJIBI IPU PELLIEHUU
3a/1a4; OLIEHUBATh BEPOSATHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CllyyaiiHBIMHM BEJTMUMHAMM; YMEHUE
MPUBOAMUTE PUMEPHI TPOSBICHUS
3aKOHA OOJIBIIMX YHCEN B PUPOTHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

- YMETh ONEPUPOBATH MOHATUIMHU:
TOYKa, MpsiMasi, MI0CKOCTb,




MPOCTPAHCTBO, IBYTPAHHBINA YOI,
CKPELIMBAIOIUECS MPSIMBIE,
apajuieIbHOCTD U
NEPIIEHAUKYIIPHOCTD MPSIMBIX U
IUIOCKOCTEH, yroJl MexXay NpsSMbIMH,
YTOJI MEX1y IPSIMOH U IIIOCKOCTHIO,
YTOJI MEX/1y TUIOCKOCTSIMH,
paccTosiHie OT TOYKH JI0 IJIOCKOCTH,
paccTostHie MEeXIY IPSIMBIMH,
paccTosiHuE MEX]Ty IJIOCKOCTSAMY;
YMEHHUE HCIIOJIb30BATh MIPH PELICHUN
3a7a4 U3yueHHbIE (PAKTHI U TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPYIKAOIIETr0
MUDA;

- YMETh ONEePUPOBATH MOHATUSIMHU:
MHOTOTPaHHHK, CEUCHUE
MHOTOTpaHHHKA, KYO,
napasuiesenune 1, npusMa, Iupamu/ia,
¢burypa 1 MoBEpXHOCTh BPAILICHHS,
WIMHIP, KOHYC, ap, cdepa,
cedeHus (pUrypsl BpallleHuUs,
IUIOCKOCTh, Kacaromascs chepsl,
WIMHJPA, KOHYCAa, TIOIIATh
MIOBEPXHOCTHU MUPAMHU/IbI, IPU3MBI,
KOHYca, HWIMH/JIpa, Iomaab chepsl,
o0beM Ky0a, IpSIMOYTOJIbHOTO
napajuiesienuneaa, TupaMuIbl,
MIPU3MBI, HWJIMH]Ipa, KOHYca, 111apa;
yMeHHue U300paxaTb MHOTOIpaHHUKH
Y TIOBEPXHOCTH BpallleHHs], UX
CEYEHUs OT PYKH, C TOMOLIBIO
YepTEKHBIX HHCTPYMEHTOB U
AJEKTPOHHBIX CPEACTB; YMEHUE
pacrno3HaBaTh CHMMETPHIO B
MIPOCTPAHCTBE; YMEHHE Paclo3HaBaTh
MPaBUIILHBIE MHOTOTPAHHUKH;

YMETb ONEpPUPOBATH MOHATHIMMU:
JIBI>KEHUE B IPOCTPAHCTBE,
110/100HBIE (PUTYPHI B IPOCTPAHCTBE;
WCIOJIb30BATh OTHOILICHUE TTONIa1ei
TTOBEPXHOCTEH U 00BEMOB MOJJOOHBIX
(buryp npu pemeHuu 3aaay;

- YMETh BBIYHUCIISTH TE€OMETPUIECCKHE
BEJIMYUHBI (JUIMHA, YTOJI, IOMAb,

7




00beM, TIIOIAaIb TOBEPXHOCTH),
UCTOJB3Ys N3yuYeHHBbIE (POPMYIIBI U
METOJIbI;

- YMETh ONEPUPOBATH TOHATHIMH:
pSAMOYIOJIbHAsl CUCTeMa KOOP/IMHAT,
KOOPJAMHATHI TOUYKH, BEKTOP,
KOOPJAMHAThI BEKTOPA, CKAJIIPHOE
IPOM3BEECHUE, YOIl MEKIY
BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEACHNE BEKTOPA Ha YHUCIIO;
HAXOJUTh C MOMOIIBIO N3yUYEHHBIX
(hopMyIJT KOOPIUHATHI CEPETUHBI
OTpEe3Ka, pacCTOSIHUE MEXKIY ABYMS
TOYKaMU;

-yMEeTb BbIOMPATh NOAXOIAIINN
U3yUYEHHbII METOJ JUIsl pelleHHsI
3aJauu, paclo3HaBaTh
MaTeMaTtuyeckue (GakThl U
MaTeMaTHYECKUE MOJICIH B
IPUPOIHBIX ¥ OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE
IPUBOIUTH IPUMEPHI
MaTeMaTHYECKUX OTKPBITUI
POCCHUICKON 1 MUPOBOM
MaTeMaTHYeCKOW HayKH

OK 02. Mcnons3oBaTh
COBPEMEHHBIE CPECTBA
MOMCKa, aHaJIHM3a U
MHTEepIpeTaluu
H(bOpMalnH, U
H(pOpPMalOHHbIE
TEXHOJIOTUH JIS
BBITIOJTHEHUS 3,144
pogecCuoHaIbHON
eI TeTbHOCTH

B obnactu [IEHHOCTH
HAay4YHOT'O IMO3HAHUA:
-c(OpMHUPOBAHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKU u
OOLIECTBEHHON  MPAaKTUKH,

OCHOBAaHHOTO Ha JUAJIOTe
KYJBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEpLICHCTBOBAHUE
SI3LIKOBOM M YMTATENILCKOM
KyJbTYypbl ~Kak CpeACTBa
B3aUMOJICUCTBUA MEXIY

JIIOAbMH U ITIO3HAHUA MHpPa,

- OCO3HaHUE  IIEHHOCTH
Hay4YHOH JIESITETbHOCTH,
TOTOBHOCTb  OCYLIECTBIIATh

- yYMETb OIEPUPOBATh MOHATHSIMMU:

panuoHanbHas byHKIMS,
nmokaszaTenbHast (QYHKIHS, CTEIICHHas]
byHKIHA, Jorapugmuyeckasy
byHKIHA, TPUTOHOMETPUYECKHE
¢byHkuuu,  oOpaTHble  (QYHKUUU;
YMEHHUE CTPOUTH I'pauKu U3yUEHHBIX
(GyHKIMH, UCHONB30BaTh Ipaduky|

Ipd  U3y4YEHUH  IMPOLIECCOB U
3aBUCUMOCTEHN, NPU PELICHUH 3a7a4
U3 Jpyrux Y4yeOHbIX NPEIMETOB U
3a/1a4 U3 PeaJbHOM JKU3HU; BBIPAKATH)
¢dopMynamMH  3aBUCHUMOCTH  MEXY|
BEJIMYNHAMU;

- YMETb OIIEpUPOBATh IOHATHAMMU:
TOXKJIECTBO, TOKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpPABEHCTBO, CHCTEMa yYPABHEHUN H

HCPaBCHCTB, PaBHOCHUIIBHOCTD

YpaBHEHUI, HEPAaBEHCTB U CHUCTEM,
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MPOEKTHYIO 31
HCCJIEIOBATEIBCKYIO
JIeITEIIbHOCTD
WHWBUIYAIBHO U B TPYIIIIE.
OBiageHue
YHUBEpCAIbHBIMH YI€OHBIMU
MO3HABATEIbLHBIMH
NEUCTBUSIMU:

B) paboTa ¢ nHpopMaIuei:

- BIIaJIETh HaBBIKAMH
noJydeHus: nHGopManuu u3
WUCTOYHUKOB PAa3HBIX THUIIOB,

CaMOCTOSATEIILHO
OCYIIECTBIIATh TIOUCK,
aHaJIM3, CHCTEMATHU3AIHMI0 U
UHTEPIIPETAINIO

uHpOpMALIUK  PA3IUYHBIX
BUJIOB u bopm
NPEICTaBIICHHUS;

- co3maBaTh  TEKCTHI B
pa3nuuHBIX  (opmarax C
y4eTOM Ha3HAYCHUS
uHpOpMAIlMM H  IENeBOH
ayJUTOpHUH, BbIOMpast
ONTUMAJIBHYIO bopmy
NpeCTaBICHUS u
BU3YyalIM3aIiH;

- OLICHUBATH JOCTOBEPHOCTB,
JETUTUMHOCTh UH(OpMaIUH,
€€ COOTBETCTBHUE IPABOBBIM

u MOPAJIBHO-3TUYECKUM
HOpMaM;

- HUCIIONB30BaTb CpPEICTBA
MH(OPMALIMOHHBIX u
KOMMYHHKAIIMOHHBIX
TEXHOJIOTMM B  pELIECHUU
KOTHUTUBHBIX,
KOMMYHHUKATUBHBIX u

OpraHM3alMOHHBIX 33/1a4 C
coOmoieHeM  TpeOoBaHUM

PTrOHOMUKH, TEXHHUKHU
0€30ITacHOCTH, TUTHUCHEI,
pecypcocOepekeHusl,

IIPaBOBBIX )51 ITHUYCCKHUX
HOPM, HOPM

palMOHAIbHBIE,  UPpPALMOHAIBLHEIE,
II0Ka3aTCJIbHBIC, CTCIICHHBIC,
JorapupMHUECKHE,

TPUTOHOMETPUYECKHUE YpaBHEHUS,

HEPAaBEHCTBA U CHUCTEMBI; YMETH
peliath ypaBHEHHs, HEPaBEHCTBA U
CUCTEMBbl C TIOMOILIBIO PA3IUYHBIX
IPUEMOB;

peuiarthb YpaBHEHUS,

HEpaBEHCTBa u CUCTEMBbI C
IapamMeTpoM; NMPUMEHATh ypaBHEHUS,
HEpPAaBEHCTBA, WX CHUCTEMbI IS
pelleHns MaTeMaTHYeCKUX 3a1ad U
3aJa4 U3 pa3IMuHBIX o0nacTeil HayKy
U peasibHO! KU3HH;

- yMeTh CBOOOJHO OIIEPUPOBATH)
HOHATHAMMU: JIBIDKEHUE,
napaJulebHbId MEPEeHOC, CUMMETpPUS]
Ha IUIOCKOCTH W B IIPOCTPAHCTBE,
HIOBOPOT, TpeoOpa3oBaHue MOI00us,
durypsr;
pacrio3HaBaTh paBHbIE U IOJIOOHBIE

110,100HbIE YMETb

¢burypsl, B TOM 4HCI€ B TIpPUPOIE,

HCKYCCTBC, APXUTCKTYPC, YMETh|
HCIIOJb30BAaTh TCOMETPHUICCKHUC
OTHOIICHMHA, HaxXOOUTh|

reOMEeTPUUYECKUE BEIUYMHBI (JUIMHA,
yTOJI, TUIOIIA b, 00bEM) NPH PELICHUN
3a/1a4 U3 Ipyrux yueOHbIX PEIMETOB
U U3 peaJbHOM )KU3HU




UH(POPMALIMOHHOM
0€30I1aCHOCTH;

- BIIA/ICTh HaBBIKaMHU
pacrlo3HaBaHWsT W 3alUTHI
uHpopmanuu,
nH(}pOpMaAITMOHHOM
0€30MacHOCTH JTMYHOCTH

OK 03. IlinanupoBats u
[peaTM30BbIBATh
COOCTBEHHOE
rpodeccuoHanbHOE U
ITMYHOCTHOE Pa3BHUTHE,
[IPEIPUHIMATEIbCKY IO
eI TeIbHOCTD B
podeCcCHOHATLHON
cdepe, UCTIOIB30BaTh
3HaHUS 110 (PMHAHCOBOM
PaMOTHOCTH B
Pa3JIMYHBIX KU3HEHHBIX
CUTYyaIHUsIX

B obnactu JTyXOBHO-
HPABCTBEHHOT'O BOCITUTAHMSI:
-- c(hOpMHUPOBAHHOCTH
HPAaBCTBEHHOTO  CO3HAHMA,
ATHYECKOTO TIOBEJICHUS;

- CHOCOOHOCTh OIICHUBATh
CUTyallMI0 ¥  TPUHUMATh
0CO3HAHHbIE pelIeHus,
OPUEHTHUPYSCh HA MOPATLHO-
HPaBCTBEHHBIC HOPMBI U
[EHHOCTH;

- OCO3HAHME JIMYHOTO BKJIAJIa
B IIOCTPOCHHE YCTOWYHBOTO
Oyty1ero;

- OTBETCTBEHHOE OTHOIIICHUE
K CBOMM POJMTEIISIM U (HJIN)
JIPYyTUM  YJIeHaM

CO3JJaHUK0 CEMbHU Ha OCHOBC

CEMBH,
OCO3HAHHOTO TPUHATHUS
IICHHOCTEH CEMEHHOM KHU3HHU
B COOTBETCTBUHU c
TpaguIUsIMU HapoJ0B
Poccuu;

OBnageHue
YHUBEpCATbHBIMHU
PEryIsTUBHBIMU
JNIEUCTBUSIMU:

a) caMOOpTaHHU3aIINS

- CaMOCTOSITEIIEHO
OCYIIECTBIISATh
MO3HABATENHHYIO
JESITEIbHOCTb, BBISIBIISITH
npoOJieMbl,  CTaBUTh |
dbopMynupoBaTh
CcOOCTBEHHBIE  3aJa4ud B
o0OpasoBaTenbHON

JACATCIIBHOCTH U XU3HCHHBIX
CUTyaluiax,

- YMEThb OIEPUPOBATH MOHATUIMU:
panuoHalbHbIE, UPPALUOHAIIBHEIE,
I1I0Ka3aTCJIbHBIC, CTCIICHHBIC,
JorapupMHUECKHeE,
TPUTOHOMETPUYECKUE YPAaBHEHHS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMCTh OIICPpHUPOBATH NOHATUAMU:

MHOTOTPaHHHK, CedeHHe
MHOTOT'paHHHKA, KyO,
napajiesenuen, npu3ma,

nupaMusa, GUrypa u MmoBepxXHOCTh
BpaIlleHUs, [IWJIUHAP, KOHYC, Iap,
chepa, burypsl
BpAIICHHUS, TIOCKOCTb,
Kacaromasicsi  cepbl, MWIMHApA,
IUIOIIA[h TOBEPXHOCTH

CCUCHMUA

KOHYCa,

IMUupamMuibl, IIPpU3MHI, KOHYCa,

cdepsl,
HIpSIMOYTOJIBHOI'O

MWINHIPA,  TUIOMIAJh
obbeM  KyOa,
napaieNenumnena, MTUPaMU/IBI,
MPU3MBI, (UIIMHpPA, KOHYCA, 1Iapa;
yMEHHE n300paxarth
MHOTOTPAaHHUKH U TOBEPXHOCTHU

BpaleHusd, UX CCYCHUA OT PYKH, C

IIOMOIIBIO YEepPTEKHBIX
WHCTPYMEHTOB U  DJIEKTPOHHBIX
CPEICTB; yMEThb paclo3HaBaTh
CUMMETPHUIO B  TIPOCTPAHCTBE;

YMETHb pPACIIO3HAaBaTh IMPABUJIBHBIC

MHOT'OTpaHHUKU
- YMCTH OIICPHUPOBATH NMOHATUAMU:
IpsAMOYTroJibHasd cucremMa

KOOpAuHAT, KOOpAWHATBI TOYKH,

BEKTOp, KOOpJMHATBl  BEKTOpa,
CKaJIIPHOE IPOM3BEACHUE, YIoJl
MeXy

BCKTOPOB, IMPOU3BCACHUC BCKTOpaA

BCKTOpPaAMHU, cymMMa

Ha 4YMCJI0, HaXOJWUTh C INIOMOIIBIO
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- CaMOCTOATCIbHO
COCTAaBJIATh IIJIaH PCHICHUA

po0IIEMBbI c y4ETOM
HMEIOIIUX CS pecypcos,
COOCTBEHHBIX
BO3MOKHOCTEH u
MPEAIOYTEHU;

- JaBaTb OLCHKY HOBbBIM

CUTYaIIUsIM;
CII0COOCTBOBATh

(dbopMHpPOBaHUIO u
[IPOSABIICHUIO LIMPOKOH
SPYAULINH B Pa3HBIX
00macTax 3HAaHHUH,

MOCTOSIHHO TIOBBIIIATh CBOM
o0pasoBarenbHbBIN u
KyJIbTYPHBIH YPOBCHB;

0) CaMOKOHTPOJIb!
HCIIOJIb30BaTh IPHEMBI
pebnekcun IS OLICHKHU
CUTyallud, BbIOOpa BEPHOTO
pelICHUS;

- YMETh OIICHUBATh PUCKHU U
CBOCBPEMEHHO MPUHUMATH
pEeIIeHUs M0 UX CHIKEHUIO;
B) DMOIIMOHAJIbHBIN
HUHTEJUICKT,
MpEeaoNaratomui
c(hopMUPOBAHHOCTD:
BHYTpEHHEH MOTHBAIINH,
BKIIIOUAIOIIEH cTpemIleHne K
JTOCTHIKEHUIO 1IeTTH U YCIIEXY,
ONITUMHU3M,
WHUIMATHBHOCTh,  YMCHHE
JICICTBOBaTh, MCXOAS W3
CBOMX BO3MOKHOCTEMH;

- OSMOAaTHH, BKIIIOYAIOIICH
CIIOCOOHOCTh MMOHUMAaTh
SMOIIMOHAJIBHOE COCTOSTHUE
JIPYTHX, YYUTHIBATh €r0 MPH
OCYILIECTBIICHUHU
KOMMYHHKAITHH,
CIIOCOOHOCTh K COYYBCTBUIO
U COIIEPEIKNBAHUIO,

U3YYEHHBIX (OpPMYJT KOOPIUHATHI
CEepEelIUHbl OTpEe3Ka, pacCTOsHUE
MEXKIY IBYMs TOYKaMH
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- COIIMAJIBHBIX HaBBIKOB,
BKJIFOUAIOIUX CHOCOOHOCTH

BBICTpAaNBAaTb OTHOIICHHUA C

0) coBMecTHas

JIeSITEILHOCTD:

- IOHUMAaTh ¥ HCIOJL30BaTh
MIpEUMyIlEeCcTBa KOMaHIHOMN
Y MHAUBHUIYAIbHON paboTHI;
- MPUHUMATh Lenu
COBMECTHOM CATCIBHOCTH,
OpraHU30BbIBaTh u
KOOPAMHUPOBATH  JIEUCTBUSA
o ee
COCTaBIIATh IJIAH JEHCTBUH,

JOCTHIXXCHHUIO!

pacnpenensaTh pojy C y4eTOM

MHEHUH YYaCTHUKOB
00cyX1aTh pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOPAMHUPOBATh u
BBITOJIHATH paboty B
YCIOBHAX peanbHOro,
BUPTYaJIbHOTO u
KOMOMHUPOBAHHOTO
B3aUMOJIEICTBHS;

- OCYHIECTBJIATE TO3UTUBHOC
CTPATCTUYCCKOEC ITOBCACHUC
B Pa3JIMYHBIX CHUTyallUuAX,

MMPOABJIATE TBOPYECTBO H

JIpYyTUMU JIFOJIbMH,
3a00TUTbCA, HPOSIBIISITh
MHTEpEC WU pa3peuiarb
KOH(JIUKTBI
OK 04. D¢ddexruBHO TOTOBHOCTH K - YMETh ONEPUPOBATH NOHATUSAMU:
B3aMMOJICVICTBOBATH U CaMOPa3BUTHIO, CIyYalHBI ONBIT W CIIy4alHOE
paboTaTh B KOJUIGKTUBE|  CaMOCTOSITEIIbHOCTH u coObITHE, BEPOATHOCTh
1 KOMaHJe CaMOOIIPEICIICHUIO; CIIy4yallHOTO  COOBITHS;  YMETh
-OBJIaJICHUE HaBbIKaMU BBIYHCIIATH BEPOSITHOCTH c
y4eOHO-HCCIIEeI0BATENbCKOH, HCIIOJIb30BAaHUEM rpaduueckux
MIPOEKTHOM M COLMAJIBHOMN METOJIOB; TMPUMEHATH (POPMYIIBI
JIeATEIbHOCTH; CJIOKEHUS u YMHOKEHHUS
OBnanenue BEPOSITHOCTEH,  KOMOMHATOPHBIE
YHUBEpCATbHBIMHU (bakTel 1 (HOPMYIIBI IPU PEIICHUH
KOMMYHHUKATUBHBIMU 3a7a4; OLEHHUBATh BEPOATHOCTHU
NECUCTBUSIMH: peanbHBIX COOBITUH; 3HAKOMCTBO

CO  Cily4allHbIMH
YMEHUE  HIPUBOAUTH
HPOSIBICHUS
qucen B

BEJIMYMHAMU;
PUMEPBI
3aKOHa  OOJIBIINX
IIPUPOJTHBIX u
OOIIIECTBEHHBIX SIBIIEHUSIX;

- yMETh CBOOOJHO OTEPUPOBATH
IOHATHSIMHU:. CTEIEHb C LEJIBIM
MOKa3aTeem, KOPCHb

HaTypaJIbHOW CTENEHH, CTENEHb C

parroHaIbHBIM MOKa3aTelIeM,
CTEIEHD C JIEACTBUTEILHBIM
(BEIIECTBEHHBIM) MoKa3aTelieM,

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

NOHATHSMH: Tpaduk  GYHKIUH,
oOpatHast (QYHKIHS, KOMITO3UIIHS
GbyHKuMHA, JuHEHHas —QyHKUuS,
KBaJpaTUYHAs byHKIMA,
CTereHHass (YHKIUS C LeNbIM
noKaszarTeseM,

TPUTOHOMETPHUYECKHE  (YHKIIHH,
oOpaTHBIE = TPUTOHOMETPHUYECKHE
byHKIHH, MoKa3areyibHas u
norapudmuyeckas byHKIUY;

YMETh CTPOUTH I'paduKku GyHKINH,

12




BOOOpaKeHUe, OBITH
MHUI[UATUBHBIM.
OsnaneHue
YHUBEPCATbHBIMH
PETYISATUBHBIMH
NEUCTBUSIMU:

') IPUHATHE CeOSI U JIPYTUX
JIIOJIEN:

- TMpUHUMATh MOTHBBI U
apryMEHTHl JPYTHX JFOACH
NpH  aHajau3e pPe3yJIbTaToB
JIeATEIbHOCTH;

- TpHU3HABaTh CBOE MPABO H
mpaBo JApPYrux JIOJAeil Ha
OIIINOKH;

- pa3BUBaTh CIIOCOOHOCTH
MOHUMATh MHDP C TIO3HIINH
JPYTOro 4eIoOBeKa

BBITOJIHATh npeoOpa3oBaHUs
rpaduKoB PyHKIIH;

- yYMETh UCIHOJb30BaTh Tpaduku
(GyHKIMA U1 U3y4YeHHsI TIPOIIECCOB
¥ 3aBHCUMOCTEH TIpH pPEUICHUH
3aga4 = W3 JIpyruxX  y4eOHBIX

mpeaAMETOB U U3 peaﬂbHOﬁ KHU3HH,

BBIPAXXaTh bopmynamu
3aBUCHUMOCTH MCKAY
BCINMYMHaAMU,

- CcBOOOJTHO OTIEPUPOBATH
MOHATUSIMHU: YETHOCTh (DYHKIIMH,
HEPUOTUYHOCTh GyHKIHH,
OrPaHUYCHHOCTD GyHKUIHH,
MOHOTOHHOCTb GyHKIHH,

IKCcTpeMyM (YyHKIWHU, HanOoJIbIee
¥ HaMeHbIIee 3HaueHUs (PyHKITUH
Ha MPOMEXYTKE; YMETh MPOBOIUTH
UCclie/IoOBaHUE (QYHKLINU;

- YMETb UCHOJIb30BATh CBOWCTBA H
rpaduku GyHKIUN Ui perieHHs
YpaBHEHMI, HEPABEHCTB U 3ajay C
napameTpamMy; HM300paxkaTb  Ha
KOOPJMHATHOM IJIOCKOCTH
MHOXKECTBA DPELICHUN YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM

OK 05. Ocy1ecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAIUIO Ha
rOCyJJapCTBEHHOM
s1361Ke Poccuiickoi
Denepannu ¢ yueToMm
0COOCHHOCTEH
COLIMAILHOTO U
KYJbTYPHOTO
KOHTEKCTa

B oOmacti 3CcTETHYECKOrO
BOCIIUTAHUSA .

- 3CTETHYECKOE OTHOIIICHHUE K
MHUpPY, BKIIOYasi JCTETUKY
ObITa, HAy4HOTO u
TEXHHUUYECKOTO TBOPYECTBA,
TpyIa u
OOIIECTBEHHEBIX OTHOIIICHMIA,

cropra,

- CIIOCOOHOCTD
BOCIIPUHAMATH  Pa3JIMYHBIC
BUJIBI WCKYCCTBA, TPAIAHIINH
U TBOPYECTBO CBOETO W
JIPYTHX HapOJOB, OIIYIIATh
AMOLIMOHAIBHOE
BO3JIEHCTBHE UCKYCCTBA;

- yOEXKICHHOCTD B
3HAYUMOCTH JIJISL IMYHOCTH U
00I11eCTBa OTCYSCTBEHHOTO U

MHPOBOT'O HCKYCCTBaA,

- YMETh ONEPUPOBATH NOHATHUSIMU:

cpenHee apudMeTuIecKoe,
MenaHa, HauOoJbIIIee u
HauMeEHbIllee 3HAYeHHUs, pa3Max,
TUcTepcus, CTaHJapTHOE

OTKJIOHEHHE YHCIOBOrOo Habopa;
yMEHHue W3BJIEKATH,
MHTEPIPETUPOBaTh HMH(OPMALIHNIO,

MPEICTABICHHYI0 B TaOIMIAX, Ha

quarpaMmax, rpadukax,
OTPaXKaKOLY0 CBOMCTBA PEaIbHbIX
IPOLIECCOB 51 SIBJIEHU;
NPEACTaBIATh MHGPOPMALUIO  C

MOMOIIBI0 TaOJMIl W AWArpaM;

HCCIIEI0BATh CTaTUCTUYECKUE
JAaHHblE, B TOM 4YHCIE C
MIPUMEHEHHUEM rpaduyeckux

MCTOOOB U 3JICKTPOHHBIX CPCIACTB;
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THUYECKUX KYJIBTYPHBIX

TpagullMi W  HApOJHOIO
TBOpPYECTBA;
- TOTOBHOCTbH K

CaMOBBIPa)XCHHUIO B Pa3HbIX

BHIAX HCKYCCTBa,
CTPEMJICHHE MPOSIBIISTH
KayecTBa TBOPYECKOI
JIMYHOCTH,

OBsageHue
YHUBEPCATbHBIMH
KOMMYHHKATHBHBIMU
NEeNCTBUSIMU:

a) oOmeHue:

- OCYIIECTBIISATh

KOMMYHUKaIllil  BO  BCEX
cdepax KU3HHU;

- pacro3HaBaTh
HEeBepOaJIbHbIE CpeacTBa
oO0IIEeHHS, MMOHMUMATh
3HAYCHHE COIMATIBHBIX
3HAKOB, pacno3HaBaTh

HPEINOCHIIKY KOH(MIMKTHBIX
CUTYyalHi u
KOH(JIUKTBI;

CMATYATh

- pa3BepHYTO H JIOTUYHO
u3JIaraTh CBOIO TOUKY 3PEHUS
c UCTIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB

- YMCTh OIICPHUPOBATH NMOHATUAMU:

TOYKa, npsimas, IUIOCKOCTb,

IIPOCTPAHCTBO, ABYI'PAaHHBIN yTrOJ,

CKpEIIMBAIOIINECS npsIMbIE,
napauieIbHOCTh u
NEPIECHIUKYISAPHOCTD TMPSAMBIX U
IUIOCKOCTEH, yrou MEXIy

IPSIMBIMH, YTOJI MEXKIY TPSIMOU H
IJIOCKOCTBIO, yron MEXTy
IUIOCKOCTSIMH, ~ PAcCTOSHUE  OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE
MEXIYy IpsAMBIMH, PACCTOSHUE
MEXIY TUIOCKOCTSIMH;

- yMEThb  HCIIOJIb30BaTh  IPH
pELICHUH 3a]1a4 U3YYCHHBIC (DaKThI
U TEOpPEMbI TUIAHUMETPHUHU; YMEHHUE
00BEKTOB

OLICHUBATh  Pa3Mepsl

OKPYKAIOIIero MUpa

OK 06. IIposBasaTs
rpak TaHCKO-
MaTPUOTHIECKYIO
[TO3HIIMIO,
IIEMOHCTPHPOBATH
0CO3HAHHOE TOBEICHHE
Ha OCHOBE
TpaTUIIMOHHBIX
00II1eYeIIOBEUSCKIX
LICHHOCTEM, B TOM
YHCIIe C YIETOM
rapMOHH3AITUN
MEKHAIIMOHAIBHBIX U
MEXKPEITUTHO3HBIX
OTHOIIICHHUH,

IMMPUMCHATH CTaHAAPTHI

- OCO3HaHUE 00YYaIOUUMHUCS
POCCUMCKON  I'PakIaHCKOU
UJCHTHYHOCTH;

- LIEJICHANPABJIEHHOE
pasBUTHE BHYTPEHHEN
MO3UIUMK  JINYHOCTH  Ha
OCHOBE JTyXOBHO-
HPABCTBEHHBIX

HapoJI0B

LIEHHOCTEeH
Poccuiickoit
denepanuu, ICTOPUIECKUX U
HallMOHAIbHO-KYJIbTYPHBIX
TpauLINM,
CUCTEMBI

dbopMupoBaHue
3HaYMMBIX
[IEHHOCTHO-CMBICTIOBBIX
YCTaHOBOK,
AQHTUKOPPYMLUOHHOTO

- YMETh pelIaTh TEKCTOBBIE 3a7jaun
pa3HbIX TUINOB (B TOM YHUCIE Ha
NPOLEHTHI, JOAM M YacTH, Ha
JBUKEHHE, pabdoTy, CTOUMOCTb
TOBapoOB M YCIYI, HaJOTH, 3a1a4u
13 00JIacTH YIpaBJIeHUs JTUYHBIMU
u  ceMeilHbIMH  (puHaHCAMH);
COCTaBIISATh BBbIpaXXECHMUS,
YpaBHEHHUs, HEpPaBEHCTBA U HUX
CHCTEMBl 10 YCIOBHIO 3ajaud,

HCCIEA0BATh MOJTy4YEHHOE
pelieHue u OIICHUBATH
MIPaBAONOI00HOCTh Pe3yIbTaTOB;

- *ymemo onepuposams
NOHAMUAMU: onpeoeneHue,

akcuoma, meopema, cieocmsue,
CB801ICm8o0, NPU3HAK,
00KA3amMenbCmeo, PABHOCUTbHBLE
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AQHTUKOPPYILILOHHOTO
[TOBECHUS

MHUPOBO33PEHUS,
IIPaBOCO3HAHUS,
DKOJIOTUYECKOM  KYJbTYPBIL,
CIIOCOOHOCTH CTaBUTH LIEIU U

CTPOUTDH KU3HCHHBIC IIJIAHBI;

B qaCTu I'paXaaHCKOro
BOCIIMTAHUA:
- OCO3HaHHEC CBOHX

KOHCTUTYLIMOHHBIX TpaB H
00s3aHHOCTEH,  YBa)KEHUE
3aKOHA U MPaBOIOPAIKA;

- TPUHATHE TPATUIMOHHBIX
HallMOHAJIbHBIX,
00111e4eIOBEYECKUX
I'YMaHUCTHYECKUX U
J€MOKPaTUYECKHX
IIEHHOCTEIA;

- TOTOBHOCTb ITPOTHUBOCTOATH

UJICOJIOTUU  DKCTPEMH3MA,
HAI[MOHAJIN3MA,
kceHodoouu,
JMCKPUMUHAIIAN o
COLMAIbHBIM, PEJIMTHO3HBIM,
pacoBbIM,  HaIMOHATHHBIM
MpU3HAKaM;

- TOTOBHOCTH BECTH

COBMECTHYIO JIESITEIbBHOCTh B
UHTEpecax  IpakJaHCKOTO
oO1recTBa, yd4acTBOBaTh B
CaMOYIIPaBJICHUHU B
o011eo0pa3oBaTenbHOM
OpraHM3alMu M  JIETCKO-
IOHOIIECKUX OpraHu3alusiX;
- yMEHHE
B3aNMOJIEHCTBOBATH C
COLIMATIbHBIMU HHCTUTYTaMH
B COOTBETCTBHM C  HUX
(GYHKIMSAMU U Ha3HAUYECHUEM;
- TOTOBHOCTb K
ryMaHUTapHOU 51
BOJIOHTEPCKOU
JeSITEIIbHOCTH;
MaTPUOTHYECKOTO

BOCIIUTaHUA:

@opmynruposxu; ymemby
Gdopmynuposams  obpamuoe  u
NPOMUBONOLONCHOE

ymeepowcoerue, npuoOUMs
npumepvl U KOHMPHPUMEDDI,
UCNONb308aMb Memoo
MamemamuyecKo UHOYKYUU,
nposooums dokazamenvbHvle
paccysicoenus npu peuleHuu 3a0ad,
OYeHuUsamv JIOCUYECKYTO

NpasuIbHOCHb PACCYHCOEHUT,
- *ymemov c60000HO onepuposamuo
NOHAMUAMU:

nocned08amenbHOCb,

apugmemuueckas npoepeccus,
2eomempuyeckas npoepeccusi,
beckoHeuHo yovisaowasi
2eomempuyeckas npoepeccusi;
ymemby 3a0asams

nOCIe008amMeNbHOCMU, 68 — MOM

yucie ¢ NOMOWDbIO PeKyppeHmHbIX

popmyn;

- * o 0x00 1
yMemb 8bl0UPamMb NOOX0OAUULL

Memoo 0l pewleHus  3a0auu;

NOHUMaHue HAUUMOCTU
Mamemamuxu 8 uzyyeHuu
NPUPOOHBIX U 0OWECMBEHHbIX

npoyeccoe u ﬂe]leHMlZ,' ymeniob

pacnosHasamao nposéiexue
3aKOHO8 mMamemamuxu 6
uckyccmee,  ymems — NpUGOOUMDb
npumepbl Mamemamuyeckux

OMKPLIMUL POCCULICKOU U MUPOBOU
MamemamuyecKou HayKu
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- c(hOpMHUPOBAHHOCTH
POCCUICKON  I'PaKIaHCKOU
UJICHTUYHOCTH,
MaTpUOTU3MA, YBAXKECHHUS K
CBOEMYy Hapoay, 4YyBCTBa
OTBETCTBEHHOCTHU nepen
Ponunoii, ropoctu 3a cBOM
Kpail, cBoro Poauny, cBoit
SI3BIK U KYJIBTYPY, IPOILLUIOE U
HacTosee
MHOT'OHAIIMOHAJILHOTO
Hapoxa Poccuu;

- LIEHHOCTHOE OTHOILIEHUE K
rocyJapCTBEHHbIM
CHMBOJIaM, HCTOPUYECKOMY
U TPUPOJHOMY HACIEIUIO,
MaMATHHKAM, TPAIUIUSM
HapoJ0B Poccun,
noctwkenusiM  Poccun B
HayKe, HCKYCCTBE, CIIOpTE,
TEXHOJIOTUSIX U TPYJIE;

- wuaeiiHas yOeXIEHHOCTb,
TFOTOBHOCTh K CIYXEHHUIO U
3alluTe OreuecTna,
OTBETCTBEHHOCTh 33  €ro
cynp0y;

OCBOEHHBIE 00YyYaIOUUMUCS
MEXIPEIMETHBIC TIOHSTUS U
YHUBEpCaJbHbIE  YyueOHBIC
neicTBus  (peryJisTHUBHbIE,

IMO3HABATEIIbHEIC,
KOMMYHHKATHBHBIE);

- CIIOCOOHOCTH 1704
HCIIOJIF30BaHUS B
IMO03HABaTEIILHOM u
COLIMAIBHON IIPaKTHUKE,
TOTOBHOCTH K
CaMOCTOATEIIbBHOMY
MJIAHUPOBAHUIO u

OCYIIECTBJICHHIO  y4eOHOMU
JeSITeIbHOCTH, OpraHU3aIlIH
y4eOHOr0 COTPYAHHYECTBA C
Me1arOrMYeCKUMH

paboTHUKaMuU u
CBEPCTHHKAMH, K YYaCTHIO B
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MOCTPOECHUU
VHIUBUYaTbHON
o0Opa3oBaresbHON
TPAEKTOPUH;

- OBJIaJICHHE HAaBBIKaMH
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM M COLIMaIbHON
JIeATCIbHOCTH

OK 07. ConeiicTBoBaTh
COXPAHEHUIO
OKPYKaIOILEH Cpebl,
[pecypcocOepexeHuIo,
[IPUMEHSTh 3HAHUSI 00
M3MEHEHUU KIIuMaTa,
[TPUHIIUITBI
OepEeKIIMBOTO
[TPOU3BOJICTBA,

B PEKTUBHO
IeiCTBOBAThH B
Ype3BBIYANTHBIX
CUTYaIUsAX

- HC IPHUHUMATH I[CﬁCTBPISI,

MIPUHOCSIIINE Bpen
OKPYXaIOIIEH Cpeae;
- yMeTb MPOrHO3HPOBATH
HeOIaronpusITHbIC

OKOJIOTHYCCKHUC ITOCIICACTBHA

MpEAIPUHUMAEMbIX
JIEUCTBUN, TPEeAOTBpaIlaTh
HX;

- pacIIupuTh OITBIT
JIeATENBHOCTH
9KOJIOTHYECKON
HaIpaBJICHHOCTH;

- pas3pabarpIBaTh IUIaH
peuieHust PpoOJIEMBI c

Y4E€TOM aHaJIA3a UMEIOIIUXCS
MaTepHaIbHBIX 51
HEMaTepHUaIbHBIX PECYPCOB;

- OCYIIECTBIIATh
LEJICHANPABJIEHHBIA  TTOMCK
nepeHoca CpENCTB u
croco0oB JICUCTBUS B

npodeccCHOHATbHYIO CPEay;
- YMETh MEPCHOCHUTh 3HAHHS B

MI03HABATEIbHYIO 171
MPAKTHUYECKYIO o0nacty
KHU3HEACATCIIBHOCTH,

- Opeajiaratb HOBBIC ITPOCKTHI,
OLCHUBATh HUIACU C IIO3HUIIUH
HOBHM3HBI, OPUT'MHAJIBHOCTH,
HpaKTI/IquKOﬁ 3HAYUMOCTH,

- JaBaTb OLCHKY HOBBIM
CUTyalusMm, BHOCHUTBH
KOPPEKTUBBI B ACATCIBHOCTD,
OLICHUBATh COOTBETCTBHC

pe3yJIbTaTOB LIESAM

- YMETh OIEPUPOBATH MOHATHIMHU:
(GbyHKUMs, HenpepbIBHAs (QyHKIUS,
MIPOU3BOTHAS, nepBooOpasHas,

OTpe/IeNICHHbI HHTErpaj; yMeTb

HaXOJHTh MIPOU3BOJIHBIC
3JIEMEHTapPHBIX byHKIH,
UCTIONB3YS CIIPaBOYHbIE
MaTepHabl; HCCIIe0BaTh B

IpOCTEHIINX citydasiX QyHKIMH Ha

MOHOTOHHOCTb, HaXOJUTb
HauOoNbIIME W  HAaUMEHbIINE
3HaueHUs  (QYHKIMIA;  CTPOUTH
rpaduxu MHOTOYJICHOB c
UCIIOJIb30BaHUEM amnmapara
MaTeMaTUYECKOTO aHanu3a;
IPUMEHATH  [IPOU3BOJHYK IIPH

pelleHny 3ajad  Ha JIBUKEHHE;
pemarb MIPaKTUKO-
OpUEHTHpPOBAaHHBIE  3aJaud  Ha
HauOoOJbIINE U HAaWMEHBIINE
3HAUEHUS, HAa HAXOXACHHUE IIyTH,
CKOPOCTH M YCKOPEHHUS;

- YMETb OIIEpUPOBATh IOHATHAMMU:
JBUKECHHE B IIPOCTPAHCTBE,
1o100HbIE (DUTYPBI B IIPOCTPAHCTBE;
HCII0JIb30BaTh OTHOIICHHE IUIOLIa/Iel
TTOBEPXHOCTEH M 00BEMOB MOAOOHBIX
(buryp npu pemeHnu 3aaay;

- YMETHb BBIYHCIATH T€OMETPUUECKUE]
BEJIMYUHBI (JUIMHA, YTOJI, IUIOLIA/b,
o0beM, IUIOIAAb  IOBEPXHOCTH),
UCHOJb3yd H3y4YeHHBbIE (OpMYJBl U

METOJBI
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IIK 5.1. CocraBieHue CBOJAHBIX cHOerudUKaMi W TaOIUIl MOTPEOHOCTH B
CTPOUTENBHBIX U BCLIOMOTATENIbHBIX MaTepuaiax u o00py10BaHUU

B pesynbTaTe 0CBOCHUS AUCHUILIMHBI 00YUYaIOMIUICS TOKEH JOCTUYD JIMYHOCTHBIX

pe3yJIbTATOB:
JIn4HOCTHBIE pPe3yJ/IbTAThI Kon
peajiu3auMy NporpaMMbl BOCIIUTAHUS JIMYHOCTHBIX
(Oeckpunmopui) pe3yJibTaTOB
peaju3anuu
NPOrpamMMblI
BOCIIMTAHUA
Oco3Haromuii cedst TpaKIaHMHOM M 3alllUTHUKOM BEJIMKOMN JIP 1
CTpaHbI
[IposBiIAOIMN  AKTUBHYK0  TPAXIAHCKYI0  TO3HULHIO,
JEMOHCTPUPYIOIINK IPUBEPKEHHOCTD IPUHIUIIAM YECTHOCTH,
MOPSIAOYHOCTH, OTKPBITOCTH, JKOHOMUYECKH AKTUBHBIA U
YYaCTBYIOIIMM B  CTYJACHYECKOM U  TEPPUTOPHUAIBHOM JIP 2

CaMOylpaBJI€HWH, B  TOM  YHCIE€ HA  YCIOBHAX
T0OOpOBOJLYECTBA, MPOJYKTHUBHO B3aUMOJICUCTBYIONIUNA U
Y4aCTBYIOUIMH B JIEATEIBHOCTH OOIIECTBEHHBIX OpraHU3aI|i
Cobmroaronnii HOpMbl IPAaBONOPSIKA, CIECAYIOIUN Haeasam
IPaXKIaHCKOTO OOIIECTBA, 0OECTIeUeH s 0€301IaCHOCTH, TIPaB U
cBoOon rpaxknan Poccuu. JlosuibHBIE K YCTaHOBKaM H
MPOSIBICHUSIM MPEACTABUTENEH CyOKYIbTYp, OTIMYAIOMIMN UX JIP 3
OT TIpylnn C JIECTPYKTHUBHBIM M JI€BUAHTHBIM IIOBEJICHUEM.
JIeMOHCTpUpYIOIINKA  HENPUIATHE MW OPEAYNPEKTAOIINNA
COIIMAJILHO ONACHOE MOBEAEHUE OKPYKAIOIINX

[IposiBIAIOIMNA W IEMOHCTPUPYIOIIHMM YBaXKEHHUE K JIFOISIM
TpyJda, OCO3HAIOLMI IEHHOCTh COOCTBEHHOIO  TpyZa.

Crpemsimuiics K GOPMUPOBAHUIO B CETEBOM Cpejie JIMYHOCTHO P 4
1 po(heCcCHOHATHLHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO CIIEIa
JIeMOHCTpUPYIOIIMI TPUBEPKEHHOCTh K POJHOW KYJBTYPE,
MCTOPUYECKOM MaMITH Ha OCHOBE J00BU K Pogune, pogHomy JP5

Hapoay, MaJIOW pOAVHE, IPUHATUIO TPAAUIIMOHHBIX HEHHOCTEN
MHOTOHAIIMOHAJILHOTO Hapoa Poccuu

[IposiBiArOIMI yBaXKEHUE K JIFOJSM CTApUIErO NMOKOJEHUS U
FOTOBHOCTb K Y4YaCTHUIO B COLMAIBHOW IOLNEPKKE U JIP 6
BOJIOHTEPCKUX JBHKECHUSIX

Oco3Harmuii NPUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA;
yBaXKAIOMIUA COOCTBEHHYIO U UYXYI0 YHHUKaJIbHOCTh B
pa3MuYHBIX CHUTyalMsiX, BO Bcex (opmax © BHIAX
JEATEIIBHOCTH.

JIP 7
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[IposBisAromMiA W JEMOHCTPUPYIOLIMM  yBaXKEHHE K
IIPEACTABUTEISIM PA3JIMYHBIX 3THOKYJIBTYPHBIX, COL[UAIbHBIX,
KOH(pECCHOHANbHBIX W WHBIX Trpynn. CompuvacTHeIM K
COXPAaHEHMIO, IMPEYMHOXEHHUIO W TPAHCISALMH KyJIbTYPHBIX
TpaguUA U LUEHHOCTEH MHOTOHAMOHAIBHOTO POCCHMCKOIO
rocyzapcrsa

JIP 8

Cobumroaronuii ¥ mponarasupyomuid mpaBuia 30pOBOro U
Oe3omacHoro oOpasza >KH3HH, CIOpTa; MPEeayNpeKIaroIHii
a100 TMPEOoI0JIeBAIONIUN 3aBUCUMOCTH OT aJKOrojsi, Tabaka,
MICUXOAKTUBHBIX BEILIECTB, a3apTHBIX UTP U T.1. COXpaHSIOMIHIA
MICUXOJIOTUYECKYIO YCTOMYMBOCTh B CUTYaTUBHO CJIOKHBIX WIIU
CTPEMUTEILHO MEHSIIOIIUXCS CUTYalMSIX

JP 9

3a00TSIIMIICS O 3alUTE OKPYKAIOUIEH Cpejibl, COOCTBEHHOU U
qy>K0i 0€30MacCHOCTH, B TOM Uuciie UbpPOBOi

JIP 10

[IposiBNAIOIMI  yBaXXE€HHUE K OSCTETUYECKHM IIEHHOCTSIM,
00J1a1ar0NMIl OCHOBAMHU SCTETUYECKOMN KYJIBTYPhI

JIP 11

[IpuHUMAIOINI CEMENHBIE EHHOCTH, TOTOBBIN K CO3JaHUIO
CEMbHU M BOCIUTAHMIO JETEW; JEMOHCTPUPYIOIIUNA HEPUSATHE
HACWIMS B CEMbE, YX0JIa OT POJAUTEIBLCKON OTBETCTBEHHOCTH,
OTKa3a OT OTHOILIEHUM CO CBOMMU JEThbMHU U X (PUHAHCOBOTO
COZCpKAHUS

JIP 12

JINYHOCTHBIE Pe3yJIbTATHI

peaau3anum nNporpamMmbl BOCIUTAHUA, OIIPECACICHHBIC KJIIOY€BbIMHA

pabdoToaareassMu

['ubxo pearupyromuii Ha MOsIBIEHWE HOBBIX (hOPM TPY10BOM
JIEATEIIbHOCTH, TOTOBBIN K UX OCBOCHUIO.

JIP 17

["oToBBII K IpOecCHOHaTBbHON KOHKYPEHILIUU U
KOHCTPYKTHUBHOM PEAKLIMHU HA KPUTHUKY.

JIP 21

JIN4YHOCTHBIE Pe3yJIbTATHI

peajiM3anyu NPporpaMMbl BOCIUTaHus, onpeaeaenusie BIIOY MO

«IJIEKTPOCTAIbCKHIN KOJJIEIA))

Pa3zBuBaromuii TBOpUECKHE CIIOCOOHOCTH, CITIOCOOHBIN

JIP 19
KpPEaTUBHO MBICIIUTb.
CrnocoOHnblli B IM(poBOii cpeie MPOBOAUTH OLIEHKY
uH(popMaIuu, ee T0CTOBEPHOCTh, CTPOUTD JOTUYECKHE JIP 20
YMO3aKJIIOUEeHHsI HA OCHOBAaHUU NOCTYMAOIIEH HHpOopMaIuu.
JleMOHCTpUpYIOUINI TPUBEPKEHHOCTh MPUHIIUIIAM JIP 22
YECTHOCTHU, OPAJIOYHOCTH, OTKPBITOCTH.
3a00TAIUiiCS 0 3aIUTE OKPYKAIOIIEH Cpe/bl, COOCTBEHHOM JIP 30
U 9yK0i 0€30MMacHOCTH, B TOM 4YHUCIe IUGPOBOH.
CoxpaHAONIMi ICUXOJIOTMYECKYH YCTOMYMBOCTD B CIIOMAKHBIX JIP 36

WA CTPEMUTCIIbBHO MCHAIOIUXCA CUTYallHAX.
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1.2. lean ¥ nJIaHMpyeMble pe3yJibTaThl 0CBOEHHS AUCHUIIIUHbBI:

B pamkax nporpammsl OBIIIEOBPA3OBATEJIBHOM auciumiiHbl 06ydaiomuMucs
OCBaMBAIOTCS] YMEHHUSI U 3HAHUS:

Kon YMmenus 3HaHuA
JIP
JIP 1-5, 6- | pemaTh NpUKIAIHbIC 3a7]a4H B | 3HAUCHUE MaTEMaTUKH B
10,21 obnacTu mpodeccuoHaANBHOU | PO ecCHOHATBEHOM
JEATEeIIbHOCTH JIEATEIIbHOCTH U TIPU OCBOCHHUU
npodeCCUOHAIBHOM
00pa3oBaTeIbHON MPOTPAMMBbI
JIP 1-5, 6- | pemath NpuKIIaaHbIEC 3a7a4U B | OCHOBHBIE MaTeMaTUYECKUE
10, 20 o0nacTu NpohecCUOHATBHOM | METO/IBl PEIICHUS MPUKIIATHBIX
JEATEIIbHOCTH 3a1a4 B obnactu
npodeccCuOHaIbHON
JIEATEIIbHOCTH;
JIP 1-5, 6- | pemats npuKiIagHbIC 3a1a4M B | OCHOBHBIE TIOHATUS W METOJIbI
10, 19 obJsiactu Mpo(heCCUOHAIBHOM | MAaTEMaTUYECKOTO aHalu3a,
JEATEIIbHOCTH OCHOBBI TEOPUH BEPOSITHOCTEN U
MaTeMaTUYECKOU CTATUCTUKH;
JIP 1-6, 9- | pemiats npukiagHbIe 3a1a4M B | OCHOBHBIE TIOHATHS U METOIbI
12,17 obsactu MpoheCCUOHATBPHOW | TUCKPETHOM MaTEMaTHKH,
JEATEIIbHOCTU JIMHENHOU anreopsl,
nuddepeHnnansHOTo u

WHTETPAJIbHOTO  HCYHCIICHHS,
MTOHSATHI CTEPEOMETPHUH.
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2. CTpyKTypa M conepkaHue 001meo0pa3oBareJbHOM IMCUUIIIIMHBI

2.1. O6bem aucuuminnbl 1 Buabsl OBIIEOBPA3OBATEJIBHOM pa6oTs

Bun OBI[IEOBPA?.OBATEJII)HOﬁ padoTbI

Oobvem ¢ uacax

O0bem o0pa3oBaTebHOI NPOrpaMMbl JUCHHUILINHBI 336
B T.Y.

OcHoBHOE coaepxaHue 276
TEOpeTUIECKOe 00yICHHE 186
MPAaKTUYECKHUE 3aHATUS 90
IIpodeccuonaIbHO-OPHEHTHPOBAHHOE cO/lep:KaHMe (colep:KaHue 16
NMPUKJIAJTHOT0 MOYJIA)

BT. U..

TeopeTudyeckoe o0ydyeHue

MPAKTUYECKUE 3aAHATUS 36
IIpoMe:xyToyHasi arTecTanus (IK3aMeH) 24
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2.2. TemaTH4eckuii IVIaH U coep:kanue odueodpazoBareabHoil nucunmnnsl O1.07 MATEMATHUKA

Haumenosanue pasienos u Conep:xaHue y4eOHOro marepuana u ¢GopMbl opraHuzanum jaesareabHocTH | Konuue Koner JAMIHOCTHRIX
TeEM pe3yabTaToB,

o0yyarouuxcs CTBO

(popmuposanuio
4acoB KOTOPBIX CNIOCO0CTBYeET
3JIeMEeHT MPOrpaMMbl
1 2 3 4
OcHoenoe cooepicanue
1 cemecmp 136(86a+50np)

Paznen 1. IloBTOpenme
Kypca MaTeMaTHKH
OCHOBHO# HIKOJIBI
Tema 1.1 Conep:xanue yueOHOro MaTepuaJa 4
Henp u 3amaun mMareMatuku | [lenb v 3a1a4u MaTeMaTHKU TIPH OCBOSHHUH CIICIIUATLHOCTH. 2
npu ocBoeHuH | ba3oBeie 3HaHWS U yMEHHS 1O MaTeMaTHKE B MPO(ECCHOHANBHOW M B MOBCETHEBHOM
cnenuambHOCTH. UYmcna | | gesaTenbHOCTH.
BBIYHCIICHHS JeiicTBus Hall TTOJNOXXUTEINBHBIMI U OTPUIIATEIHHBIMI YHCIIAMH, C OOBIKHOBEHHBIMU U

JIECATUYHBIMU APOOSMHU.

JeiictBust co creneHs My, (OpMYITbI COKPAIEHHOTO YMHOKEHUS

[IpaxTrueckas padora «JleiicTBus ¢ anciamm» 2 OK 01- 06
Tema 1.2 Coaepsxanue y4e0HOTo0 MaTepHuaJia 4 IK 5.1, JIP 2-10
IIpouenTtHsle  BeMUCIEHUS. | [IpocThie MPOLEHTHI, pa3HbIe CIOCOOBI MX BBIYMCICHUS. JIMHEHHBIC, KBaJpaTHBIC, 2
YpaBHEHUS 1 HEPABEHCTBA JIPOOHO-IIMHEHHBIE YPaBHEHUS U HEPABEHCTBA

[IpakTnueckas padora 2
Tema 1.3. Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooepircanue HPUKIAOHO20 4
[IporicHTHBIE BBIYUCICHHS B | M0OOY/s)
npodeccuoHanbHbIX 3a4a4ax | [IpocTbie W CIIOXKHBIE MPOLEHTHI. [IPOLEHTHBIC BBIYKCICHUS B MPO(ECCHOHATBHBIX 2

3aavgax

[IpakTudeckas pabora «PemeHue 3a1a4 Ha TPOIIEHTHDY 2
Tema 1.4 Conep:xaHue yueOHOro MaTepuasa 6
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Pemienne 3amau. BxonHo# | Beruncnenus u npeoOpa3zoBaHus. YpaBHEHHS U HEpaBEHCTBA. [ eOMeTpHs Ha MIOCKOCTH 2
KOHTPOJIb IIpakTudeckas pabora «YpaBHEHHS U HEPABEHCTBA» 2
KonTponbras padora Nel «IIporieHTsl, ypaBHeHHS, HEPAaBEHCTBA 2
Paznes 2. CTeneHu 1 KOPHH. OK 01- 06
CreneHnas, HoKa3areJibHas IIK 5.1, JIP 2-10
U Jorapudpmudeckas JIP 2-10,30
byHkunn
Tema 2.1 Crenennas | Conep:kaHue y4eOHOr0 MaTepuasa 6
¢yHKIUs, ee  CBOMCTBa.
[IpeobpazoBanue BeIpaKeHUI
C KOpPHSIMH N-0i cTeneHu
[TondaTre KOpHSA n-oll CTENEHU W3 AEHUCTBUTENbHOro uucia. OyHkuum y = Vx  ux 4
cBoiictBa u Tpadukmu. CpoiictBa KOpHi n-oii crenenu. [IpeoOpasoBanme
HPPaAIOHATBHBIX BEIPAKCHUN
[TpaxTrueckas padora «Kopam» 2
Tewma 2.2 CpotictBa ctenieHu ¢ | Conep:xaHue yueOHOro MaTepuaJa 6
panoHaTBHEIM u
NEHCTBUTEIHHBIM
MTOKa3aTesIMH
[lonsiTre cTenenn ¢ palMoHANBHBIM MOKa3areiaeM. CreneHHble (YHKIIMN, UX CBOWCTBA U 4
rpaduKu
[Mpaktudeckas pabora «CteneHn 2
Tema 23 Pemenne | Copepaxanue y4e0HOT0 MaTepHuaJia 6
HPPALMOHAIBHBIX YPABHEHUN
PaBHOCHIIBHOCTE UppaLlMOHAIBHBIX YPABHEHUI. MeTOABI UX PELICHMS 4
[Ipaktnyeckas padota «ppanroHaibHbIe ypaBHEHUS 2
Tema 2.4 IlokazarenbHas | CoaepskaHue yueOHOT0 MaTepuasa 8
(yHKIMS, ee  CBOWMCTBA.
[loka3arenbHble ypaBHEHUS U
HEpaBEeHCTBA
CremeHb C  TpPOW3BOJBHBIM  JCHCTBUTENBHBIM  MOKazareneMm.  OmpeneneHue 6

IOKa3aTeIbHOMI (bYHKI_[I/II/I 1 €¢ CBOMCTBA. 3HAKOMCTBO C MNPUMCHCHUEM IOKa3aTeJIbHON
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¢yskuuun. PemreHne mokazaTenbHBIX YpaBHEHHH METOIOM YpaBHHUBAaHHS INOKa3aTelseH,
METOZOM BBEICHHMA HOBOM IE€PEMEHHOM, (YHKUNMOHANBHO-TPAQUUECKIM METOAOM.
Pemenne nmokasaTenbHbIX HEPABEHCTB

[Mpaktuueckas padora «[lokazarenbHast QyHKIMS, peLICHUE YpaBHEHUI 1 HEPABEHCTB

Tema 2.5 Jlorapudm umcna.
CsoiicTBa norapugmon

Conep:xaHue yueOHOro MaTepuaJa

Jlorapudm uncia. Coiicta morapudmoB. Onepanus JorapudpMAPOBAHIL

[Mpaktudeckas pabora «Jlorapudm uncma

Tema 2.6 Jlorapudpmudeckas
¢dyHKIMS, ee  CBOMCTBa.
Jlorapudmuueckue
yYpaBHEHHSI, HEPABCHCTBA

Conep:xaHue yue0HOro MaTepuaJia

Jlorapudmudeckas ¢pyHKuus u ee cBolcTBa. [loHsATHE NMOTapHOMUUECKOTO ypaBHEHUSI.
Omnepanyss MOTEHUMPOBaHUS. TpHM OCHOBHBIX METOAA PELICHUs JOTapu()MUUECKUX
ypaBHEeHHH: (HyHKIMOHATBHO-TpaQUUECKHii, METO/ MOTEHIIMPOBAHUS, METO BBEICHHUS
HOBOI1 nepeMeHHoM. JlorapudmMuyeckre HepaBeHCTBA

ITpaktuueckas padora «Jlorapudmuueckas gpynkuus.JlorapudMupoBanne BoIpaKEHUID
[Mpaktuyeckas pabdora «JlorapudmMuieckue ypaBHEHUS! H HEPABEHCTBAY

Tema 2.7 Jlorapudmer B
NPUPOJIE U TEXHHUKE

Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooepiricanue HPUKIAOHO20
Mooyns)

[Mpumenenue norapupma. Jlorapupmuueckas cnupaib B npupoje. Ee MatemaTnyeckue
CBOICTBa

IIpaktuueckas padora «IIpumenenue norapudmon»

Tema 2.8 Pemenue 3anau.
CrenenHasi, IOKa3zaTeabHas U
norapupmudeckas GyHKIUH

Conep:xanue yueOHOro MaTepuasa

CreneHHasi, okaszarenbHas 1 jorapudpmuueckas GyHkiuu. Perenue ypaBHeHNH

[Ipaktnueckas pabora «PemieHne cTemeHHBIX, MOKA3aTEJBHBIX M JIOTapHU(PMUUIECKUX
YpaBHEHUI
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Kontponpnass pabora «CremeHn wu KopHu. CreneHHas, TOKazaTelbHas W 2
norapupmMudeckas GyHKIHN»
Pazgen 3. OcHOBBI 26 OK 01- 06
TPUTOHOMETPHH. IIK 5.1, JIP 1-10,22,36
TpuroHoMerpuiecKue
byHkunn
Tema 3.1 Coaepsxanue y4eOHOro MaTepuaJia 6
TpuroHomeTpuieckue
¢byHKIMHU MIPOU3BOJIBHOTO
yria, 4nucia
Pannannas mepa yria. [IoBopoT TOUKM BOKpPYT Hayana koopauHat. OnpeneneHue CHHyca, 4
KOCHHYCa, TAHI'€HCa U KOTaHTeHca. 3HaKU CHHYCa, KOCHHYCa, TaHre€Hca U KOTaHreHca 1o
YEeTBEPTAM. 3aBUCHMOCTb MEXKIY CHHYCOM, KOCHHYCOM, TAaHI€HCOM M KOTaHI€HCOM
OJIHOTO M TOTO K€ yria
[Mpaktuueckass pabora «['pamycHas © paauaHHas Mepbl, TPUTOHOMETpHUYECKas 2
OKPY>KHOCTb, TPUTOHOMETPUUYECKHE (DYHKLIUU
Tema 32 OcHoBubie | Coaep:kanue yueGHOr0 MaTepuajia 6
TPUTOHOMETPHUECKHE
TOX/IECTBA
Tpuronomerpudeckue ToxaectBa. [Ipeodpa3oBaHus MPOCTERIINX TPUTOHOMETPUIECKHIX 4
BeIpaykeHHH. CHHYC, KOCHHYC, TAHT'€HC U KOTAHT€HC yTJIOB 0L 1 - O
Ilpaktuueckass pabora «TpUrOHOMETpHUYECKHE TOXIECTBA W NpeoOpa3oBaHMs 2
BBIPAKECHUI
Tema 3.3 Coaepsxanue y4e0HOT0 MaTepHuaJia 8
Tpuronomerpuueckue
(yHKUMM, WX CBOHCTBa W
rpaduKu
OO6nacTe ompeneneHuss W MHOXECTBO 3HAUYEHWH TPHUTOHOMETPUYECKHUX (PYHKIIHH. 4

YETHOCTD, HEUETHOCTD, NMEPUOTUYHOCTh TPUTOHOMETpHUecKuX (GyHKuuil. CBoiicTBa M
rpaduku QYHKIUH y = cos X, Yy = sin X, y = tg X, y = ctg Xx. Cxxarue U pacTsbKeHHE
rpa)uKOB TPUTOHOMETPUUECKUX (PYHKIIIH.
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[TpeoOpaszoBanue rpadKOB TPUTOHOMETPUIECKUX (PYHKITUHA

IIpaktuueckas padora «UYETHOCTh, HEYETHOCTD, MEPUOJUUHOCTh TPUTOHOMETPHICCKUX
GyHKIIID
[pakTrueckas padota «IlocTpoenue u npeodpazoanue rpaKkOB TPUTOHOMETPUICCKIX
GyHKIIID

Tema 34 Obpatnsie | Conepixanue y4edOHOTo MaTepuasa
TPUTOHOMETPUYECKUE
byHKIIIN
OO0partHsbie TpUronomerpudeckue QyHkuu. Mx cBoiicTBa u rpauKH.
[Mpaktuyeckas padbora «OOpaTHBIE TPUTOHOMETpHYECKHE (GYHKIUH U UX TPadhUKh»
Tema 3.5 Conep:xaHue yue0HOro MaTepuaJia
TpuroHomerpuyeckue

YpaBHEHHS U HEPABEHCTBA

YpaBHeHHE cOS X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg x = a. Pemmenne
TPUTOHOMETPUYECKUX YPAaBHEHHUI OCHOBHBIX THIIOB: NMPOCTEHININE TPUTOHOMETPUUYECKHE
YPaBHEHUs, CBOISIIMECA K KBaJpaTHBIM., pPEIIacMble DPA3JI0KEHUEM Ha MHO)KHTEINH,
OJITHOPOJHBIE.

IIpocreiime TPUrOHOMETPUUECKUE HEPABEHCTBA

IIpakTuueckas padbora «Pemenne npocTeHINX TPUTOHOMETPUYECKUX YPAaBHEHHUI»
[Mpaktuyeckas pabora «PemreHre kBagpaTHBIX TPUTOHOMETPUIECKUX YPABHEHUID
Ilpaktuueckass pabota «PemieHne TPUTOHOMETPUYECKMX YPaBHEHHH pa3HBIMH
criocodamMm

[Mpaktudeckas pabora «PemeHne mpocTeHIINX TPUTOHOMETPHUYECKUX HEPABEHCTB)

Tema 3.6 Pemenue 3amad.

OcHOBBI TPUTOHOMETPUH.
Tpuronomerpuueckue
byHKIIIN

Coaepsxanue y4e0HOTo0 MaTepHuaJia

[IpeoOpazoBaHre TPUTOHOMETPUUYCCKUX BhIpAXKCHUN. PellieHHe TPUrOHOMETPUYECKHX
YpaBHEHHUH ¥ HEPABCHCTB B TOM YHCJIE C UCIIOJIb30BaHUEM CBOMCTB (DYHKIUI

Kontponbnas padota «TpuroHometpus»

Paznen 4. IlpousBoanasi u
nepsoodpasHas GyHKIMU

OK 01- 06
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Tema 4.1 [Tonsatue | Copepxxanue y4eOHOro MaTepuaJia 8
npou3BoAHOU. Dopmynsl U
npaBuiIa
nuddepeHInpoBaHUs
IIpupamenne aprymenta. llpupamienne ¢yHkumn. 3amadu, TPUBOAAIINE K TOHSTHIO 4
npou3BoAHOH. OmnpeneneHre NPOU3BOAHON. ANTOPUTM OTBICKAHHUS MPOM3BOAHOM.
Dopmynsl guddepentupoannd. [lpapuna muddepeHnnpoBanus
IIpaktrueckas padota «BeraucieHne mpOCTEHIITNX TPOU3BOTHBIX) 4
[MpakTuueckas pabora «BeruucineHne cio)HbIX TPOU3BOIHBIX)
Tema 4.2 Tlonstue o | ComepxxaHue yueOHOr0 MaTepuaa 8
HETNPEPHIBHOCTH  (PYHKIIHH.
Meroa unTepBaIoB
[Monsite HenpepbiBHOM ¢yHKuuK. CBOHCTBa HenpepblBHOH (GyHKUWH. CBSI3b MEXKIY 4
HETPEPHIBHOCTHIO M TUP(PEepeHINPYEMOCThI0 (GYHKIUH B TOYKE. AJTOPUTM pEIICHHS
HEPaBEHCTB METOIOM MHTEPBAJIOB
[Mpaktudeckas pabora «OnpeaencHrue HEMPEPHIBHOCTH (QYHKIUI 4
IIpaktuueckas padbora «Pemenne HepaBEHCTB METOIOM HHTEPBAJIOB)
Tema 4.3 Coaepsxanue y4eO0HOTo0 MaTepHuaJia 8
I'eomerpuyeckuit u
¢buznueckuit CMBICIT
MPOU3BOJAHON
I'eomeTprdecknii CMbICI TPOU3BOJHON (PYHKIMU — YTIIOBOM KOAPPHUIIMEHT KacaTelbHOM 4
K rpaduKy QyHKIMHU B TOUKE. Y paBHEHHE KacaTeJIbHOU K rpaduKy QyHKIMU. AJITOPUTM
COCTaBJICHUsI ypaBHEHUS KacaTellbHOU K rpaduky QyHKmun y=f(x)
[pakTrndeckas padota «I'eoMeTpHUECKHiA CMBICI POU3BOTHON (DYHKITUID 4
[IpakTrueckas padoTa «YpaBHEHHE KacaTelbHON K TpaduKy QyHKIHN»
Tema 4.4 MonoronHocts | CoaepskaHue yueOHOT0 MaTepuasa 10
¢dynakun. Touku sxcTpeMyma
Bospacranue u yObiBaHue (yHKLIMH, COOTBETCTBUE BO3pAcTaHUs M yObIBaHHUSA (QYHKIHH 6

3HaKy MPOWM3BOAHOW. 3aJadud HAa MaKCUMyM M MHHHAMYM. AJTOPUTM HCCIIE€IOBaHUS
(yHKIMM ¥ IOCTPOEHUS ee rpaduka ¢ MOMOIIBI0 MPOU3BOIHON

K 5.1, JIP 2-10,19,
21,30

27




[Tpaktuueckas pabora «Bo3pactanue u yobiBaHue (yHKINH, MAKCUMYM H MHHAMYM)) 4
[Ipaktnueckas pabora «McciemoBaHne M HOCTpoeHHE €€ rpaduKa C IOMOUIBIO
MIPOU3BOIHOW
Tema 4.5 MHccnenoanue | CogepskaHue yueOHOro MaTepuaJia 4
GyHKIIMT ¥ TOCTpOeHHe
rpaduKoB
HccnenoBanne GpyHKIMKM HA MOHOTOHHOCTB M TOCTPOCHHUE IPaUKOB 2
IIpakTraeckast pabota MOHOTOHHOCTD U TTOCTPOCHHUE TPAPUKOB)» 2
Tema 4.6 HawubGonbsimiee wu | ComepskaHue yueOHOr0 MaTepuasia 4
HaMMEHbIIIee 3HAYCHHS
byHKIIIN
Haxosxnenue HanOoJIbIIET0 M HAMMEHBINIETO 3HAYeHUH (QYHKINH, TOCTPOCHUE TPaHKOB 2
C MCIIOJIb30BaHUEM allapara MaTeMaTHUYECKOr0 aHaIN3a
[Ipaktrueckass pabora «llocTpoeHne rpaduKOB ¢ WCIONB30BaHWEM ammapara 2
MaTeMaTH4YEeCKOTO aHAIN3a»
Tema 4.7  Haxoxnenue | Ilpogheccuonansno-opuenmupogannoe cooepiycanue (cooepipcanue npuKkiaoHozo 4
ONTUMAJBHOTO DPE3yibTaTa C | MOOY/s)
MOMOIIBIO TPOU3BOJHON B
MPAaKTUYECKUX 3a7adax
Haunmensbinee u HanOonbpiee 3HaueHUE (QyHKIIUH 2
IIpakTrueckas pabora «OmpeneicHUEe HAUMEHBIIETO M HAWOOJBIIEr0 3HAYCHUS 2
hyHKITII
Tema 4.8 IlepooOpa3nas | Comep:kaHue y4eOHOT0 MaTepuaia 10
¢byHKIHN. [IpaBuna
HaXOXKICHUS MEPBOOOPA3HBIX
O3HaKOMJICHHE C TIOHATHEM UHTErpajia U mepBoodpasHoi 1 pyukuun y=f(x). Pemenue 6
3aJa4 Ha CBA3b MEPBOOOPA3HOM M €€ MPOM3BOJHON, BBIYUCICHHE MEPBOOOPA3HON IS
naHHoOW ¢yHkuuu. Tabmuma QGopMmyn I HaxoXIEHHS NepBooOpasHbIX. M3yueHue
MIpaBHJIa BEIYUCIEHUS TIEPBOOOPA3HOI
[Ipaktnueckas padora «HaxoxaeHue nepBooOpa3HOiD» 4

[IpakTnueckas padora Pemenne 3a1a4 Ha cBs3b IEPBOOOPA3HON U €€ MIPOU3BOTHOIN
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Tema 4.9 [Tnomans | Conep:xkaHue yueOHOro MaTepuaJia 12
KPUBOJIMHEHHON  Tpamenuu.
®opmyia HeroToHa -
Jleiitbauna
3agauu, MIPUBOAALINE K IOHSITHIO ONPEIEIEHHOI0 MHTErPaja — O BBIYMCICHUH MJI0IIAIN 8
KpUBOJIUHENHON Tpaneuuu. [loHATHE onpenenéHHOro MHTEerpana. l'eomeTpuueckuii u
¢usngecKuii cMbICT orpeneneHHoro naterpana. ®opmyna Heiotona — JleitOnuIa.
Pemenune 3ama4q Ha mpUMEHEHHE MHTErpaja JUIsl BBIYUCICHUS (GU3UUECKUX BEIMYUH U
N e
[IpaxTrueckas padora «OnpeeneHHbI HHTETpaD) 4
[Mpaktuyeckas padora «[IpuMeHeHre HHTErpaa s BEIYUCICHUS PU3HYECKUX BETUYHH
U IUIoLaaen»
Tema 4.10 Pemenue 3anau. | Comepxxanue yueOHOr0 MaTepuasa 8
IIpousBoanas u
nepBooOpazHas QyHKIIHH.
®opmynsl U mpaBuna nuddepennupoBanus. McecnemoBanne (GYHKIMA C TTOMOIIBIO 4
npou3BoaHol. Hanbomnbiiee  HanMeHbliee 3Ha4eHUs! (QyHKIIHU.
Brruncnenue neppoodpasznoii. [lpumenenme nmepBoodpazHoii
KonrtponbsHas padora «[IponsBogHas u nepBooOpasHas QyHKIUI» 4
Pazpen S Ilpsamble 1u
INIOCKOCTH B IIPOCTPAHCTBeE.
Koopannatel 1 BeKTOpBI B
NpOCTPaHCTBE
Tema 5.1. OcHoBHEBIE OHATHS | Conep:kaHHe y4eOHOr0 MaTepraJia 8 OK 01- 06
CTEPEOMETPHH. Ilpeamer crtepeomerpur. OCHOBHbIE TOHATUS (TOYKA, MpsAMas, IUIOCKOCTb, 4 K 5.1. JIP 2-
Pacnionoxenne mpAMBIX M | mpocTpaHcTBO). OCHOBHBIE aKCHOMEBI cTepeoMerpuu. [lepecekaronuecs, napauiebHble 10.1 2'1’7 20,30
IJIOCKOCTEN U CKpellMBaroUyecs IMpsMble. YIroidl MeXAy HpsIMBIMH B  IPOCTPAHCTBE. T
[lepnenaukynapHoCTs TpsMBIX. OCHOBHBIE TIPOCTPAHCTBEHHBIE (DUTYPHI
IIpaktuaeckas pabora «llepecekarommecsi, mapauiedbHBIE W CKPEIUBAIOIINECS 4

MPSMBIC)
[MpakTrueckas padoTa «YTOI MEXIY NPAMBIMU B IIPOCTPaHCTBE. [lepHeHIuKyIIpHOCTh
MPSMBIX»

29




Tema 5.2. IlapamnensHocts | CogepskaHue y4eOHOro MaTepuaJia 8
TIPSIMBIX, TIPSIMO u | [TapamrensHbie IpsiMas 1 TwIockocTs. Onpenencaue. [Ipu3nak. CBoiicTaa. 4
IJIOCKOCTH, TIOCKOCTEN ITapamrensabie mmockocTu. Onpenenenne. Ilpu3nak. CBoicTBa.
Terpasap u ero osnemeHntsl. [lapamienenumen wu KyO, oanementsl. CBoMcTBa
MPOTUBOIIOJIOKHBIX TpaHell W auaroHaneil napamienenunena. IlocTpoeHre OCHOBHBIX
CEYECHUI
[Mpaktuuaeckas padora «[lapannenenunex u ky6 . Terpasap» 4
Tema 5.3. | Conep:xaHue y4eOHOr0 MaTepuaia 6
[lepnieHauKyIAPHOCTH Ilepnenaukynspusie npaMeie. [lapamiensHble MpsMble, MNEPHEHAUKYISPHBIE K 2
MIPSIMBIX, IpsIMON U | TwiockocTy. [Ipu3Hak nepneHauKyIspHOCTH NPSIMON U IMIIOCKOCTH
IUIOCKOCTH, TJIOCKOCTEH [IpaxTrueckas padora «IlapamiensHblie IpsSMbIe, IEPIIEHAUKYIISPHBIE K TDIOCKOCTH» 4
[Mpaktudeckas padora «[lepneHIUKYIAPHOCTD MPSIMBIX U TUIOCKOCTE)
Tema 5.4. Ilepnenaukynsip u | Cogepsxanue yueOHOro MaTepuaJia 8
HakJIOHHas. TeopeMa o Tpex
TepIEeHANKYISIPaX [lepnenaukynsap u HaKIOHHAA. Teopema o0 Tpex NepneHANKYISIpax. YTl MeXAy NpsMoi 4
U TUIOCKOCTBIO.
Yroa mexay miockocTsMu. [lepneHauKynspHble TTOCKOCTH.
Paccrostaus B mpocTpaHCTBE
[MpakTrueckas padora «[leprneHIUKyIAp U HAKJIOHHAS 4
[IpakTrueckas pabora «Teopema o Tpex MepIeHIUKYIAPaAX»
Tema 5.5. Koopaunatel u | Conep:kaHue y4eOHOT0 MaTepHasa 6
BEKTOPHI B IPOCTPAHCTBE JlexapToBel KOOpAWHATHI B MpOCTpaHCTBe. BekTopbl B mpocTpaHcTBe. CloXeHue u 4
BEIUMTAaHHE BEKTOPOB. YMHOXXEHHE BeKTOpa Ha umcio. CKalspHOe NpOoU3BelIeHUE
BeKTOpoB. [Ipocreiiiine 3ajaun B KOOpAUHATAX
[Mpaktudeckas pabora «BekTopsl B ipocTpaHcTBe. JIeiicTBUS ¢ BEKTOpaMm 2
[IpakTnueckas pabora «CkansipHoe mpousBelneHHe BekTopoB. IIpocreiimme 3amaun B
KOOpAMHATAX)
Tema 5.6. [Ilpsmeie wu | Ilpogheccuonanvro-opuenmuposantoe cooepicanue (cooepricanue RPUKIAOHO20 4
IJIOCKOCTH B MPAKTHUUYECKUX | MOOY/s)
3aza4ax B3anMHOEe pacnosioxeHHe MNpsMBIX B HpocTpaHCTBE. IlapayenbHOCTh NpsMON U 2

IIJIOCKOCTH, napauiCJIbHOCTb HHOCKOCTeﬁ, NCPICHAUKYIAPHOCTD IUIOCKOCTCH.
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PacnionoxkeHue mpsIMBIX U MIIOCKOCTEN B OKpYKawolieM Mupe (MpUpOAE, apXUTEKType,
TEXHHKe). Pelrenne mpakTHKO-OpUeHTHPOBAHHBIX 33144

IIpakTudeckas pabora «PacmonmokeHue MPSIMBIX M IDIOCKOCTEH B OKPYIKAIOMIEM MHUpE 2
(mpupone, apxUTEKType, TeXHHUKE). Pellienre npakTHKO-OpUeHTHPOBAHHBIX 3a/1aW»
Tema 5.7 Pemenne 3amau. | Conep:kaHue y4eOHOr0 MaTepuaia 8
IIpaMble W IUIOCKOCTH, | PacmonoxeHne NpSIMBIX W IDIOCKOCTEH B MpocTpaHcTBe. [leplneHIUKYISIPHOCTh U 4
KOOpJAHHATEI M BEKTOPHl B | MapajiIebHOCTh BEKTOPOB. BEeKTOpHI B TpeyroapHuKe. BEKTOPHI B 4ETHIpEXyTONBHUKE.
MPOCTPAHCTBE [IpakTryeckas pabota «BeKTOpBI B TPEYTOJIBHUKE U YETHIPEXYTOJIbHUKEN 4
KontponbHas pabota «BekTopsl B IpOCTPaHCTBE
Paznea 6. OK 01- 06
MHOrorpaHHuKM ¥ TeJa TIK 5.1, JIP 2-10,12,36
BpalleHus
Tema 6.1 IIpusma, | Conepxxanue yueOHOro MaTepuasa 6
napajuieienuren, KyO,
MUPaMHUIA U UX CEUCHUS
Ky6. [Ilapamnenenunen. CBoiicTBa NpsAMOYrojbHOTO mapajuienenunena. llpusma 4
(maxymoHHaAs, TpsMas, TpaBWIbHAas) U e€ 3MeMeHThl. [lupamuga u e€ SIEMEHTEHI.
[IpaBunbHas nupaMuaa
[Mpaktuueckass pabora «Ky6. Ilapamnenenmmnen. Ilpusma. Iupamuna.ycedeHnas 2
UPaAMHUJIAY
Tema 6.2  IlpaBunbHble | Conep:kaHue y4eOHOr0 MaTepuaa 6
MHOTOTPaHHUKH B KU3ZHH
ITnomane moBepXHOCTH MHOTOTpaHHUKOB. [IpocTeiimme KkoMOMHAIIM MHOTOTPAaHHUKOB. 6
Borunciienne 3J€MEHTOB NPOCTPAHCTBEHHBIX ¢uryp (p€bpa, OuaroHaiu, YIJIBI).
IIpaBuiIbHBIE MHOTOTPAHHUKH
Tema 6.3 Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooepircanue HPUKIAOHO20 12
Hunueap, xKoHyC, Wap U UX | MoOyas)
CedeHus
nnuHap, oCHOBHBIE CBOMCTBA MPAMOT0 KpyroBoro HMIMHApA. Pa3BépTka mMIMHIpA. 10

Ceuenus HUJIMHApPA (HapaJ'[J'[eJ'ILHO U MNCPIHCHAUKYIISIPHO OCI/I). KOHyC, OCHOBHBIC

CBOWMCTBA MpsIMOIO KpyroBoro konyca. Pa3seprka konyca. CeueHus KOHyca
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(mapasuienbHOE OCHOBAaHUIO M TpoOXojsinee dyepe3 BepluuHy). [IpencraBienue 06
yceuénnoMm konyce. Cdepa, map u yactu mapa. Cedenue mapa. M3o0Opaxkenue Ten
BpallleHUs Ha IIOCKOCTH.

[Mpaktuueckas padora « {unmuanp. Konyc. Ycedennslit konyc. Illap, gactu mapay» 2
Tema 6.4 O6bembl 1 omany | Cogep:kanue yuedOHOro MaTepuaia 10
MTOBEPXHOCTEH Ten
O0beM mpsSMOYTONBHOTO Tapajurenenuieqa M kKyba. OObeM NpsAMON TPU3MBI U 8
nupamuel. O0beMbl HUIUHAPA U KOHyca. O0BbeM I1apa U ero 4acTei.
[Mpaktuuaeckas padbora «O0bEeMBbI IPOCTPAHCTBEHHBIX (HUTYPH 2
».
Tema 6.5 [Ipumepst | IIpogheccuonanvno-opuenmuposannoe cooeprycanue (cooepricanue nPUKIAOHO20 8
CUMMETpUi B Ipodeccuut Mo0ynsn)
ITonsiTHE O CUMMETpPUH B IIPOCTPAHCTBE (LIEHTPAIbHAS, OCEBasi, 3epKAIbHAs). 6
O06o00mIeHre IpeACTaBICHUH O MPABUIBHBIX MHOTOTPaHHUKAX (TeTpadap, KyO, OKTasIp,
JOJIEKad AP, HKOCAIP).
[Tpumeps! cummeTpuii B mpodeccuu
[Mpaktuueckas pabora «[IpumMepsl CAMMETPHU B KU3HI
Tema 6.6 Pemenne 3amau. | Conep:kaHue y4eOHOr0 MaTepuasa
MHOrorpaHHMkd 4 Tena
BpaIeHUs
OO0BeMbl ¥ TUIOMIAAN TOBEPXHOCTH MHOTOIPAHHHUKOB M TeJl BPAIICHHS 2
Kountpoabhas paG6oTa «MHOTOrpaHHUKHU H TeJIa BPALlEHUS» 2
Pazgen 7. DJIeMeHTbI
TEOpUH BEPOATHOCTEH U
MaTeMaTH4ecKo
CTATUCTUKU OK 01- 06
Tema 7.1 CoOritre, | ConepskaHue y4eGHOI0 MaTepHaJia 6 K 5.1, JIP 2-
BEPOSATHOCTD coObIThst. | COBMECTHBIE M HECOBMECTHBIE COOBITHS. T€OPEMBI O BEPOSTHOCTH CyMMBI COOBITHIA. 4 10,12,30,36
CrnoxxeHne W  yMHOXEHHE | YCIIOBHAs BEPOSITHOCTh. 3aBUCHMbIC M HE3aBUCHUMbIE COOBITHS. TeOpeMbl 0 BEPOSTHOCTH
BEpOATHOCTEN MPOU3BENECHHSI COOBITHIHA
[Ipaktrnueckas padota «TeopeMbl 0 BEpOSTHOCTH CyMMBI U IPOU3BEICHHUS COOBITHID) 2
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Tema 7.2 BepostHocts B | IIpogheccuonanvno-opuenmuposannoe cooeprycanue (cooepiricanue RNPUKIAOHO20 4
po(hecCHOHAIBHBIX 33/la4ax | MOOYiis)

OTHOocuTENbHAs YacTOTa COOBITHSA, CBOWCTBO €€ ycToiumBOCTH. CTaTHCTHYECKOe 2

ompeJiesieHIe BepOosITHOCTH. O1eHKa BEPOSITHOCTH COOBITHUS

IIpaktraeckas pabotra « OTHOCHTETbHAS YaCTOTa COOBITHS 2
Tema 7.3 Huckpernas | Coaep:kanue yueOHOTro Mmarepuasa 6
CllyyaiiHas BeNMYMHA, 3aKOH | Buawl cimywaiiHbix BennunH. OmpesaeneHue AUCKPETHOW clydaliHOW BETHMYUHBI. 3aKOH 4
ee pacrpeeneHus pacrpeneneHust AUCKPETHOM Ciy4ailHOM BeIMYuHbL. Ee 4nciIoBble XapaKTepUCTUKH

[IpaxTrueckas padora «CirydaiiHbIe BETHYHUHBD) 2
Tema 7.4 3anauu | Conep:xkaHue yueOHOr0 MaTepuaJia 8
MaTeMaTHYECKOU [lepBuunas 00pabOTKa CTATUCTUYECKHUX NAHHBIX. YHCIOBBIE XapaKTEPUCTUKHU (CpenHee 4
CTaTHCTHUKU. apudmeTnyeckoe, MeInana, pa3Max, aucnepcusi). Pabora c¢ Tabnwmmamu, rpadukaMu,

AuarpaMmmamu

[IpaxTrueckas padora «Pabora ¢ Tabnmiamu, rpadhukaMu, TuarpaMMammny 2
Tema 7.5 Dnementsl Teopuu | Conep:xxaHue yueOHOro MaTepuasa 4
BEPOSITHOCTEN U | Bugsl coObITHIL, BEpOSTHOCTh COOBITHH. ClOXEHHe W YMHOXXEHHE BEpOSTHOCTEH. 2
MaTEMaTHYECKON CTATUCTUKK | JIUCKpeTHAs ciiydaiiHas BEJMUWHA, 3aKOH €¢ pachpe/eficHus. 3a1a4l MaTeMaTHIeCKOH

CTaTUCTHUKU.

HroroBoe TecTupoBaHue 1Mo BceMy Kypcy 2
IIpomexyTounast arrecTanus (JK3amMeH) 24
Bcero: ‘ 336
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3. YcaoBust peaju3anuu nNporpaMmmbl 001eo0pa3oBaTeJbHON AUCHUTITIMHBI

3.1. Jlns peanu3anuu NporpaMmMmbl TUCHUIJIMHBI J0JKHBI OBITH NMPeTyCMOTPEHbI
cJeayolue creluaabHble MOMeleHUs:

Peanmzamust mporpaMMbl TUCHUIUIMHBI TpeOyeT Hamuyusi ydeOHOro KaOwHeTa
MaTeMaTHKH.

O6opynoBanue yueOHOTO KaOMHeTa:

- IOCA/I0YHBIE MECTA MO KOJUYECTBY 00YUaIOIINXCS;

- pabodee MecTO MpernoaBaTes;

- KOMIUTEKT Y4eOHO-HATJISITHBIX TIOCOOMIA;

- KOMIUTEKT JICKTPOHHBIX BHICOMATEPHAIIOB;

- 3aJ]aHUs 11 KOHTPOJIBHBIX padoT;

- mpo¢heCCUOHANBLHO OPUEHTUPOBAHHBIC 3aJaHUS;

- MaTepualbl SK3aMeHa.

Texaudeckue cpeacTra 00ydeHU:

- IEPCOHATBHBIA KOMITBIOTEP C JTUIEH3MOHHBIM IIPOTPAaMMHBIM 00CCIICUCHHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UupopMmanuoHHOe 0OecnieyeHHe peau3aly NporpamMmMbl

1. AmumoB III.A. u np. Maremaruka: anrebpa ¥ Hayajga MaTeMaTUYECKOTO aHAJIN3a,
reoMmeTpus. Anredpa u Hayajga MaTeMaTHYECKOro aHaan3a (0a30BbIi U yIiTyOJIEHHBIN
ypoBHH).10—11 ximaccer. — M., 2022.

2. Aranacsn JI.C., Byry3oB B.®., Kangomues C.b. u n1p. MatemaTtuka: anreOpa 1 Hauasna
MaTeMatudeckoro ananusa. ['eomerpus. ['eomerpusi (0a30BbIi M YTriIyOJIeHHBIN
ypoBHH). 10—11 kmaccel. — M., 2022.

3. bammakos M.U. Maremaruka: ydyeOHUK Il CTYI. YUPESKICHUN cpen. mpod.
obpazoBanus. — M., 2022.

4. bammMakoB M.M. Marematuka. COOpHUK 3a/1a4 MpOoHIHLHOM HANIPABICHHOCTH: y4eO.
nocobue I CTy. yupexaeHui cpe. npod. oopazoBanus. — M., 2022,

5. bammakoB M.M. MaremaTuka. 3agauHuk: yued. mocodue uist CTyHd. YUpexACHUN

cpen. npod. obpazoBanus. — M., 2022.
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10.

11.

12.

13.

. baimmakos M.U. Maremaruka. DJIeKTPOHHBIN y4e0.-MeTOA. KOMIUICKC JJis CTY/I.

yupexJIeHu cpe. mpod. odbpazoanus. — M., 2021.

. bammmakos M.1. MaremaTtuka (6a30Bbiii ypoBeHb). 10 kiacc. — M., 2019. bammmakos

M.UN. Marematuka (6a30BbIit ypoBeHs). 11 kimace. — M., 2020.

. bammmakos M.M. Anrebpa u Hauana ananu3za, reomerpus. 10 knacc. — M., 2021.

. bamMako M.M. Maremarnka (6a30Bsiif ypoBeHs). 10 kinacc. COopHUK 3a7a4: yueo.

rocooue. — M., 2021.

bammvakos M.I. Matematuka (6a30BbIii ypoBeHsb). 11 kimacc. COopHEK 3a1a4: yueo.
nmocobue. — M., 2021.

I'yce B.A., I'puropreB C.I'., UBonmruna C.B. Marematuka s mpodeccuii u
CIEHUAIBHOCTEN  COIMATIbHO-DKOHOMUYECKOTO Tpoduisi: Yy4eOHUK ISl CTY/I.
yupexaeHuit cpen. npod. oopazoBanus. — M., 2021.

Konsarun FO.M., TkaueBa M.B, ®eneposa H.E. u ap. Marematuka: anredpa u Hauasna
MaTeMaTUYECKOro aHaiu3a. Anredpa v Hauajga MaTeMaTHYecKoro anainsa (0a3oBbii
u yriayOieHHsiid ypoan). 10 kinace / mox pea. A.b.XKwmxkuenko. — M., 2020.
Konsarun FO.M., Tkauea M.B., ®eneposa H.E. u ap. MaTtemartuka: anredpa u Hauasa
MaTEeMaTUYECKOro aHanu3a. Anredpa v Hayajla MaTeMaTUYeCKOro aHaian3a (6a30BbIii

n yriayOnennsiil ypoBau). 11 kmace / moxa pen. A.b.XKmxuenko. — M., 2021.
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4. KOHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOEHMSI 0011e00pa30oBaTeIbHOM

JTUCIHUILINHBI

KoHTpo/ib U oneHKa pe3ysbTaToB OCBOCHUS 0O0Ie00pa30BaTeIbHON MUCIIUTLTAHBI

PACKPBIBAKOTC:A acpes3 AUCHUIITIMHAPHBIC

PC3YJIbTATHI, HaIIPpaBJICHHBIC Ha

dbopmupoBaHre oOMMX U MPOodhecCUOHATBHBIX KOMIIETEHIIMM MO pa3jiesiaM U TeMaMm
coJiepKaHusl yueOHOro MaTepuarna.

Oobmas/mpodeccuonanbHas Paznen/Tema Tun oneHoOYHBIX
KOMIIEeTEeHIUSA MepOoNPUATHS
OK 01. Bei6upats criocoosl P1,Temal.1,1.2,1.31I- | TectupoBanue
pelIeHus 3a1a4y o/c?, 1.4. Y CTHBIN OnpocC
npodeccruoHaIbHON P 2, Temsr 2.1, 2.2, 2.3, | MareMaTu4ecKuit
JIEATEIIbHOCTH 2.4,2.5,2.611-0o/c,2.7 JUKTAHT
MPUMEHUTEIIBHO K P 3, Temm 3.1, 3.2, 3.3, | IIpencraBneHue
Pa3IMYHBIM KOHTEKCTAM 34,35,3.6 pe3yJIbTaTOB

P 4, Temsl 4.1, 4.2, 4.3,
44,45, 4.6, 4.7 I1-o/c,
48,4.9,4.10

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

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

IPaKTUYECKUX padOT
KonTtpoarsHas pabota
BrinonHnenue 3aganuii Ha
9K3aMEHE

OK 02. Ucnonws3oBath
COBPEMEHHBIE CPENICTBA
IIOMCKA, aHAJIN3a U
MHTEPIpPETALNH
uHpopmanuu, u
UH(pOpMAaIIMOHHbIE
TEXHOJIOTUH TS
BBIIIOJIHEHHUS 3aa4

P1,Temal.1,1.2,1.31I-
o/c, 1.4.

P 3, Temsr 3.1, 3.2, 3.3,
34,3.5,3.6

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

P77, Temsr 7.1, 7.2 11-

TectupoBaHue
YcTHBIN onpoc
Marematuyeckum
JTUKTaHT
[IpencraBnenue
pe3yJIbTaTOB
PaKTUYECKUX padOT
KontponbHas paborta

poheCCHOHAIBHOM o/c,7.3,7.4 BrimonHenne 3amanuii Ha
JEATEeIIbHOCTH dK3aMCHE
OK 03. ITnanupoBath u P1,Temal.l,1.2,1.31I- | TectupoBanue

pean30BBIBATH COOCTBEHHOE
npodeccuoHalbHOE U

o/c, 1.4.

Y CTHBIN OnpocC

3 TIlpodeccroHaIbHOE—OPUEHTHPOBAHHOE COIepPXaHue
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JTUYHOCTHOE Pa3BUTHE,
MPEANMPUHUMATEITECKYIO
JeSITETPHOCTD B
npodeccuoHalbHOU cepe,
MCTIOJB30BaTh 3HAHUS 110
(UHAHCOBOI TPAaMOTHOCTH B
Pa3IMYHBIX KU3HECHHBIX

P 2, Temsr 2.1, 2.2, 2.3,
2.4,2.5,2.61Il-0/c,2.7

P 3, Temsr 3.1, 3.2, 3.3,
34,3.5,3.6

P 4, Temsr 4.1, 4.2, 4.3,
44,45, 4.6, 4.7 Il-o/c,
48,49,4.10

MaremaTudecKui
JUKTAHT
[IpencraBnenue
pe3ybTaToB
MPaKTUYECKUX padboT
MIPOEKTOB
KonTtpomarsHas pabota

CUTYaLUSX P 6, Temsr 6.1, 6.2, 6.3, | BrimmoHeHue 3aganuii Ha
6.4, 6.5, 6.6, 6.7 II-o/c, | sk3aMeHe
6.8
P7, Temsr 7.1, 7.2 I1-
o/c,7.3,7.4
OK 04. DddexTuBHO P1,Temal.1,1.2,1.31I- | TectupoBanue
B3aUMO/ICVCTBOBATH U o/c, 1.4. Y CTHBIN OnIpoC
paboTaTh B KOJJIEKTUBE U P 2, Temnr 2.1, 2.2, 2.3, | MareMaTu4ecKuit
KOMaHJie 24,2.5,2.611-o/c,2.7 JUKTAHT
P 3, Temm 3.1, 3.2, 3.3, | IIpencraBneHue
3.4,35,3.6 pe3yJIbTaTOB

P 4, Temsr 4.1, 4.2, 4.3,
44,45, 4.6, 4.7 I1-o/c,
48,49,4.10

MPaKTHYECKUX padboT
KonTtpoarsHas pabota
BrinonHnenue 3aganuii Ha

P 5, Temsr 5.1,5.2,5.3 JK3aMEHE

IT-o/c,5.4,5.5,5.6
OK 05. OcyuiectBasiTh P1,Temal.l,1.2,1.31I- | TectupoBanue
YCTHYIO U MUCbMEHHYIO o/c, 1.4. YcTHBIN O1mpoc
KOMMYHUKAIIUIO Ha P 3, Temsr 3.1, 3.2, 3.3, | MareMaTudeckuii
FOCYJIapCTBEHHOM SI3BIKE 3.4,35,3.6 JUKTAHT
Poccuiickon ®@enepaiuu ¢ P 6, Temn1 6.1, 6.2, 6.3, | IlpencraBneHue
Y4ETOM OCOOCHHOCTEH 6.4,6.5,6.6,6.7 [1-o/c, | pe3ynbraToB

COLMAIBHOTO U KyJIbTypHOTO | 6.8 MPaKTUYECKUX padboT

KOHTEKCTa P 7, Temsr 7.1, 7.2 T1- KonTtponrsHas pabota
o/c,7.3,7.4 BrinmonHnenue 3agaHuii Ha

AK3aMeHe

OK 06. ITposiBiISITH P1,Temal.1,1.2,1.31I- | TectupoBanue

Ipa’kKJaHCKO- o/c, 1.4. VYcTHbIi onpoc

naTpuoTHYecKyto nosuuuto, | P 4, Temsl 4.1, 4.2, 4.3, | MatemaTuueckuii

JIIEMOHCTPUPOBATH 4.4, 45, 4.6, 4.7 1I-o/c, | TUKTaHT

OCO3HAaHHOC ITOBCICHUEC HA

4.8,4.9,4.10
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OCHOBE TPAJAULHOHHBIX
00IIIeUeI0BEUECKUX
IIEHHOCTEH, B TOM YHCIIE C
y4€TOM rapMOHU3AIUN
ME)KHAIIMOHAIBHBIX U

PS5, Temsr 5.1,5.2,5.3
IT-o/c,5.4,5.5,5.6

[IpencraBnenue
pe3yIbTaTOB
NPaKTHYECKUX padboT
KonTtpomarsHas padota
Brmonnenue 3agaguil Ha

MEXPEITUTHO3HBIX JK3aMEHE
OTHOIIICHUH, IPUMEHSTh

CTaHJaPThI

AHTUKOPPYIIIUOHHOTO

MTOBEICHUS

OK 07. CopeiicTBOBaTh P 2, Temn! 2.1, 2.2, 2.3, | TectupoBaHue
COXPaHEHHIO OKPYKAIOLIEH 2.4,2.5,2.61I1-0/c, 2.7 Y CTHBIN OnpocC
cpensl, pecypcocoepexenuro, | P 4, Temsl 4.1, 4.2, 4.3, | MaremaTudeckuit
IIPUMEHSTH 3HaHUS 00 44,45, 4.6, 4.7 II-o/c, | qukTaHT
W3MEHCHHMH KJIMMAaTa, 4.8,49,4.10 [IpencraBnenue
MIPUHLUIBI OEPEAKITUBOTO PS5, Temsr 5.1,5.2,5.3 pe3yabTaToOB

MIPOU3BO/ICTBA, 3(PPEKTUBHO
JICICTBOBATH B
Ype3BbIYaHBIX CUTYAILUSAX

IT-o/c,5.4,5.5,5.6

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

IPaKTUYECKUX padOT
KonTtpoarsHas pabota
BrinonHnenue 3aganuii Ha
9K3aMEHE

ITIK 5.1. CocraBnenue
CBOIHBIX CHCITUPUKAIII 1
Ta0IuI TOTPEOHOCTH B
CTPOUTEIBHBIX U
BCIIOMOTATEIbHBIX
MaTepuaiax u

P1,Temal.1,1.2,1.311I-
o/c, 1.4.

P 3, Temsr 3.1, 3.2, 3.3,
34,3.5,3.6

P 6, Temn! 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 I1-o/c,

Brinmonnenune
MPAKTUYECKUX 3aIaHU

00opyI0BaHUU 6.8
P 7, Temst 7.1, 7.2 II-
o/c,7.3,7.4
/Iuunocmnuvle | Kpumepuu Memoowt oyenku
e3yibmamol OUeHKU
JIP 1-8, 10, | HemoHcTpan | Texymme onpochl yCTHBIN, MUCEMEHHBIN;
12 WSl HABBIKOB | HHIWBUYaJIbHBINA, (DPOHTATHHBIN.
rpamoTHoro, | [IpoBepounas pabora.
TOYHOT'O TectupoBanue.
BbinosiHeHus | [Ipaktudeckas padora.
3aJIaHuN
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DKcrepTHOE HAOIIOICHUE B OIICHKA JIeITeIIbHOCTH
00yJaroIerocs B IpoIecce OCBOCHHS
00111e00pa30BaTCIIFHOM TUCITUILIINHBI.

JIP9-11,17 | demoHncTpan | Texkymme onpocsl yCTHBIM, MMCEMEHHBIN;
Ysl HaBBIKOB | MHAWBUIyaJIbHBIA, (PPOHTATHHBIN.
npaswibHOCT | [IpoBepounas padoTa.

151 TectupoBaHue.

onpeaenenus | [Ipakrnueckas padora.

LEJIN U NuauBuayanbHble IPOOJIEMHBIE 3a/1aHUs
TOYHOCTHU DKcnepTHOE HAOJI0ICHUE U OLICHKA IEATEIbHOCTU
BBINOJIHEHHS | 00YYaIOLIEerocs B MpOILecce OCBOCHUS

3aTaHUI 00111e00pa30BaTECIIFHOM TUCITUILIINHBI.

JIP 19,20,21 | demoHncTpan | Texkymme onpochl yCTHBIN, MMCEMEHHBIN;
Ys HAaBBIKOB | UHAMBUIYAJIbHBIN, (PPOHTATIBHBIM.
npaBuiibHOCT | [IpoBepounas paboTa.

u TectupoBanue.

onpenenenus | [Ipaktuueckas padora.

e, NuauBuayanbHble TPOOJIEMHBIE 3aJaHUS
TOYHOCTH DKcnepTHOE HAOJI0IEHUE U OLICHKA JIEATEIbHOCTU
BBIMOJIHEHHS | 00YYaroLIerocs B Mpo1ecce OCBOCHUS

3aJlaHUi B 0011e00pa30BaTEIbHON JUCIUILINHBIL.
3aBUCUMOCTH

OT yCIIOBUH

3a/lauu
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