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1. O0mas xapakrepucTuka padodyeid mporpaMmmsbl 001e00pa3oBaTeJIbHOM
TUCHMILTHHBI «MaTeMaTuka»

1.1. Mecto IMCUMIVIMHBI B  CTPYKType  Npo(ecCHOHAJBLHOM
o0pa3oBarteabHoi mporpammbl CIIO:

O61eoOpazoBaTenbHas JTUCIUTUTMHA «MaremaTuka» SIBIIICTCS
00s3aTeNIbHOW  YacThio  0OIIe00pa3oBaTENbHOIO  IIMKIA  00pa30oBaTeIbHOM
nporpammel B cootBercTBUM ¢ PI'OC 09.02.07. «MHpOpMaLIMOHHBIE CUCTEMBI U
POrPaMMUPOBAHHE.

[Tporpamma 0611e00pa3zoBaTeNbHON AUCIUIIIIMHBI MOKET ObITh MCIOJIB30BaHa
B NpodeccHOHaNbHBIX  O0pa30oBaTENIbHBIX  OpPraHU3alUAX,  PEaATU3YIOIIUX
o0pa3oBaTeNbHyI0 MpOTpaMMy CpeAaHero ooémero oOpa3oBaHus B Mpesenax
ocoerust OIIOII CIIO na 0a3e ocHOBHOro oOmiero oOpa3oBaHHUs, Yy4eOHBIN
npeaMer «MaremaTuka» u3ydaercs B 00I1€00pa3oBaTENbHOM LMKIE Yy4eOHOTO
miana OIIOIT CIIO nHa 06a3e OCHOBHOrO oOmIero 0oOpa3oBaHMs C IOJIYYEHUEM
cpeanero oomiero oopazosanus [ITICC3.

YpoBeHb OCBOCHHUS Y4eOHON MUCHUIUIMHBI B cooTBeTcTBHM ¢ ®I'OC COO
(CIIO) 6a30BbIii.

Peanuzanus conepkaHus y4eOHOM AUCHUIUIMHBI IPEANOoaaraeT coOI0eHIe
NPUHIIAIIA CTPOTOM TPEEMCTBEHHOCTH II0 OTHOIIEHUIO K COACPKAHHIO Kypca
MaTeMaTUKHU Ha CTYIIEHU OCHOBHOTO (CpeaHero) oo1ero oopa3oBaHus.

B 1o xe Bpems ydeOHas aucnuruimHa «MatemaTtuka: anreOpa, Hadaia
MaTEeMaTHYeCKOTO aHanm3a, TeOMETPHUSD TUTST po(hecCHOHATEHBIX
o0pa30BaTeNbHBIX OPraHu3alni 001a/1aeT CAaMOCTOSITEIbHOCTBIO U LIEIbHOCTBIO.

PaGouast mporpamMma y4eOHOU nucuuIiuHbl «MatemaTuka: anrebpa, Hadaia
MaTEeMaTHYECKOTO aHajin3a, TEeOMETpUS» HMEET MEXIPEIMETHYI0 CBSI3b C
o01reo0pa3oBaTeNbHBIMU YY€OHBIMU TUCHUILTMHAMU: (U3UKON, WHOOPMATHKOMH,
XAMUEMN.

N3yyenue yueOHON TUCHUIIMHBI MaTEMaTHUKa 3aBEpUIAETCS TPOMEKYTOUHON
artectareii B ¢popme skx3ameHa B pamkax ocBoenusi [IITKPC/TIIICC3 na Gaze
OCHOBHOTO (CpeaHero) oo1iero oopa3oBaHus.

1.2.1. lleab AUCHUIIHHBI

Conepxxanue IPOTpaMMBbl 001eo0pa3oBaTeIbHOM JACITUTIIIAHBI
«Maremaruka: anrebpa, HayaJia MaTeMaTHYECKOTO aHalIW3a, TCOMETPHU»
HANpaBlIieHO Ha JOCTH)KCHHE pe3yJbTaTOB €€ W3yYeHHsS B COOTBETCTBUU C
tpeboBanusimu @I'OC COO ¢ yderoM MNpoQPecCHOHATILHONM HaNmpaBICHHOCTH
dI'OC CIIO.

1.2.2. Ilnanupyemblie pe3yJbTATbl OCBOCHHMS 001Ie00pa3oBaTeJIbHOU
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Ocoboe 3HadeHne TUCIUITNHA uMeeT ipu hopmupoBannu 1 pazButuu OK u
[1K.



O01mme koMneTeHINA

IInanupyemMsble pe3yJbTaThl 00yYeHHs

O6mue!

JluCunIIMHAPHbIE

OK 01. Beibupats cioco0sl
peuieHus 3a1a4y
npodeccnoHaTbHOMI
JeSTeILHOCTH
PUMEHUTEIBHO

K Pa3IHYHbIM KOHTEKCTaM

- TOTOBHOCTbH K TPY/y, OCO3HAHHE [IEHHOCTH
MacTepCTBa, TPYI0JI00ue;
- TOTOBHOCTHL K AaKTHBHOH JCATCIIbHOCTHU

TEXHOJIOTHYECKON u COLIMAJIbHOM
HaIpaBJIEHHOCTH, CII0COOHOCTD
WHULIUUPOBATh, IJIAHUPOBATH u
CaMOCTOATENLHO BBIIIOJIHATH TaKylo
JIESITELHOCTD;

- HUHTepeC K Dpa3inyHbIM  cdepam
poeCCHOHAIBHON JESTEIHHOCTH,
OBnageHne yHHBEPCAIBHBIMUA Y4COHBIMH
MO3HABATEIILHBIMU JIEHCTBUSMU:

a) 6a30BbIe JJOTMUECKUE JICHCTBUS:

- CaMOCTOSTEIbHO  (hOpMyTUpOBaTh MU
aKTyaJlu3UpOBAaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIH MPHU3HAK
WIH OCHOBaHUS TUIst CpaBHEHWUS,
Kiaccuukanuu u 0600IIeHHS;

- ONpEeIeNsATh el AeITeNbHOCTH, 33aaBaTh
napaMeTpsl U KPUTEPUHU UX JOCTUKCHHS,
3aKOHOMEPHOCTH u

paccMaTpruBaACMbIX

- BBISABJISATH
MMPpOTUBOPCUUA B

-BJIaJIETh METOJAaMHU [J0KAa3aTelbCTB, aJrOPUTMaMHU
pelieHus 3azay; YMEHHE bopmynrpoBathb
OIpe/IeNICHUs, aKCUOMBl U TEOPEMBI, NPUMEHSATh UX,
IPOBOJUTH JIOKAa3aTeJbHbIE PACCYKAECHUS B XOJe
peleHus 3ajau;

- yMEThb ONEpUPOBaTh IMOHATUSAMHU: CTEIEHb YHUCIA,
Jorapu(m 4Yuciaa, yMEHUE BBINOJHATH BBIYMCICHUE
3HaUY€HUH U  1npeoOpa3oBaHUsl  BBIPAXKEHUH €O
CTeTIEHSIMH ¥ Jorapumamu, mnpeoOpa3oBaHUs
JTPOOHO-PAIMOHATIBHBIX BBIPAKECHUM;

- YMEThb OIEpPUPOBaTh MOHATUSIMH: pPalLMOHAIbHBIE,
UppalroHaJIbHbIE,

HOrapH(bMquCKHe, TPUTOHOMCTPUYICCKUEC YPaBHCHUA

IIOKa3aTCJIbHBIC, CTCIICHHBIC,
" HEPABCHCTBA, HX CUCTCMBI;

- YMCThb OIICpHUpPOBATH INOHATUAMMU: q)YHKI_II/IH,
bynxums,
nepBooOpasHasi, ONpeNeNeHHbI WHTETpal, YMETh

HeIpepbIBHAs MIPOU3BOJIHAS,
HaXxOIUTh TPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIUH,
HCIIOJIb3YSl CIPAaBOYHBIE MaTepHualbl; HCCIEIOBATh B
OpOCTEHIINX clay4asX (YHKIUMM HAa MOHOTOHHOCTB,
HaXO/JWTh HauWOOJNbLINE W HaWMEHbIIUE 3HAYCHUS
GyHKUMHA;  CTpOUTh TpadUKd  MHOTOWIEHOB €

HUCIIOJIB30BAHHNECM arrapara MaT€MaTu4cCKOro

! VkasplBaloTcsl JIMYHOCTHBIE W MeTanpeaMeTHble pe3ynbrathl u3 ®I'OC COO (B mocnenmeit pemaknmm ot 12.08.2022) B orraronbHol (opme, (OpMHUpyeMbIe

001eo0pa3oBaTeNbHON JUCITUTLTHHOM

2 JlucuuniuuHapHsie (IpeIMETHbIE) Pe3yJIbTaThl YKa3bIBAIOTCS B COOTBETCTBUHU C X MOJHBIM nepeureM Bo ®I'OC COO (B nocnenHei pegakuuu ot 12.08.2022




SABJICHUAX,
- BHOCHUTHL KOPPCKTUBbBI B JCATCIBHOCTD,
OLCHUBATH COOTBETCTBUEC PE3YyIbTATOB
IENsIM, OIICHUBAaTh PUCKU IOCIEICTBUI
NeSITeITbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIINUICHHE IPH
PELICHUH KU3HCHHBIX MPOOJIEM

0) 0a30BbIC UCCIIEAOBATEIILCKUE JCHCTBUS:

- BJIAJICTh

HaBBIKAMU y4eOHo-

HCCIIEN0BATEIBbCKOU 51 IIPOEKTHOMN
JESTEIbHOCTH, HaBBIKAMHU  Pa3peLICHMS
npo0Jem;

- BBUBJIATH  NPUYMHHO-CIIEICTBEHHbBIE
aKTyaJIn3UpPOBaTh

THIIOTE3y  ee

CBA3HU u 3a1avy,

BBIJIBUTATh peleHus,
HaxOJUTh apryMEHTHI JUIsl J1I0KAa3aTeIbCTBA
CBOMX YTBEpKIECHUH, 3a/1aBaTh IapaMeTPbl
Y KpUTEPUU PELICHNUS;

- AHAIM3UPOBATH IIOJYYEHHBIE B XOJE
pELICHUs 3aa4d Pe3yabTaThbl, KPUTUUECKU
OLICHUBATh ux

MNPOrHO3NUpOBaTh HU3MCHCHUC B  HOBBIX

JOCTOBCPHOCTD,

YCIIOBHUSIX;
- yMeTh  MEPEeHOCUTb  3HaHUs B
MMO3HABATEIIbHYIO u MPAKTUYECKYIO

00J1acTH )KU3HEACATEILHOCTH,
- YMCTb UHTCTPUPOBATH 3HAHUA U3 PA3HBIX
MPEAMETHBIX 00J1acTel;

aHalu3a; NPUMEHATh IPOU3BOAHYIO IIPU PELICHUU

3aJad = HA  JBIDKEHHE;,  pelaTh  HPaKTUKO-
OPUEHTHUPOBAHHBIE 3a7aydl Ha HauOOJbIINE U
HaVMCHbBIIME 3HA4YEHHUs, Ha HaXOXKACHUE IIyTH,
CKOPOCTHU M YCKOPEHHS;

- yMeThb ONEpPHPOBaTh MOHATHAMHU: DAIOHAIbHAS
GyHKIM, TOKa3aTenbHas ~ (QYHKIHSA, CTENCHHAs
byHKIHS, byHKIHS,

TpUTOHOMETpHUYECKHe (DYyHKIMH, OOpaTHBIE (QYHKIIUH,

norapuMuIecKas

YMEHHE CTPOUTh TpapuKH H3YYCHHBIX (YHKIUH,
UCTIOB30BaTh TpadUKU TPU HM3YYEHUH IPOIECCOB U
3aBUCHMOCTEH, NpU PpEIICHWH 33Jad W3 JPYTHX
y4eOHBIX TIPEIMETOB M 3a/1a4 W3 PeajbHOH >KU3HH;
BBIpAXaTh  (OpPMYNaMH  3aBHCUMOCTH  MEXIY
BEJIMYMHAMU;

- YMETh pemaTh TEeKCTOBBIC 337a4ll Pa3HBIX THIIOB (B
TOM YHCJIE Ha TMPOLIEHTHI, JI0JIM U YacTH, Ha IBUKCHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 334X
u3 007acTW yIpaBleHHUs] JIMYHBIMA W CEMEWHBIMU
(¢uHaHCAMM); COCTaBIATh BBIPAXKEHUS, YpPaBHEHMS,
HEpaBEHCTBA M HUX CHCTEMBl 110 YCIOBHIO 3ajauM,
UCCIIeIoBaTh MOJYYEHHOE pElLIeHHe U OLEHHUBATh
MPaBIONOI00HOCTh PE3YNIbTATOB;

- yMeTh  ONEpPUPOBATH  MOHATUSIMU:  CpeIHEe
apudMeTuIecKoe, MeraHa, HauOoJbIIEe u
HauMEHbIIIEE 3HAYCHHS, pasmax, JIUCTIEPCHSI,

CTaHAAPTHOC OTKIOHCHHUE YHUCIIOBOI'O Ha60pa; YMETbH

W3BJIEKATH, WHTEPIPETUPOBATH uH(popMaluio,




- BBIABUI'aTb HOBBLIC HICH, HpeﬂHaFaTb
OpI/II‘I/IHaJIBHBIe IIOAXO0AbI U pCH_ICHI/ISI;

M CIOCOOHOCTH HWX HCIIOIL30BAaHUS B
[I03HABATEIBHOM U COLUAILHOM PAKTHKE

MPEJICTaBICHHYI0O B Ta0nWIax, Ha Juarpammax,
rpadukax,  OTPAKAIOUIYID  CBOHCTBA  pEATbHBIX
MIPOLIECCOB U SIBJICHUI; TPEJCTABIATh MHPOPMAIUIO C
NOMOIIBI0  TaOMUI[ W  JAWarpaMM;  HUCCIEI0BaTh
CTaTUCTHYECKHUE JTAaHHBIC, B TOM YHCIIE C MPUMECHEHUEM
rpadM4ecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

- YMETh OIEPUPOBATh MOHATHSIMH: CIy4ailHBIH OINBIT U
cilydyaiiHoe  cOObITHE,  BEpPOATHOCTh  CIYYaiHOTO
COOBITHS, yYMEHHE  BBIUUCISTH  BEPOSTHOCTH  C
UCTIOJIb30BaHUEM TpapUUYeCKHMX METOJIOB; NPHUMEHSThH
(GOpMyJIBI  CIIOKEHUST W YMHOXCHHS BEPOSITHOCTEH,
KOMOHMHATOpHbIE (GakThl U (QOpPMYNIBl TpPHU PEHICHUU
3aJa4; OIICHMBATh BEPOSTHOCTH pPEaTbHBIX COOBITHH;
3HAaKOMCTBO CO CIIy4YailHBIMH BEJIMYMHAMH, yMCHHUE
NPUBOIUTH TPHUMEPHl TMPOSBICHHS 3aKOHA OOJBIINX
YHCell B IPUPOJIHBIX U OOIIECTBEHHBIX SBIICHUSX,

- yYMETh OICPUPOBATh IOHATUSMHU: TOYKA, TPSIMAas,
IUIOCKOCTh,  MPOCTPAHCTBO,  JIBYIPAaHHBIA  YTOJI,
CKpCIIMBAMOIINECS  TMPsMbIe,  MMAPAUICIIBHOCTh U
NEPICHIUKYIAPHOCTh TPSMBIX M IUIOCKOCTEH, YIrom
MEXly TPSIMBIMH, YOI MEXAY NPSIMON U IMIOCKOCTBIO,
yroJl MEXAY IJIOCKOCTSMHU, PACCTOSIHUE OT TOYKH J0
IJIOCKOCTH, PACCTOSIHUE MEXIY MPSMBIMH, PAaCCTOSHUE
MEXIy IUIOCKOCTSIMH; YMEHHE HCIONb30BaTh TpPH
pelIeHnH 3ajad  M3ydeHHbIe (AKTBI W TEOpPEMBI
IUIAHUMETPUH; YMEHHUE OIEHUBATh pa3Mephl 0OBEKTOB
OKpY’KaIoIIero MHUpa;

- yYMEThb OIIEPUPOBATH TOHITHSIMH: MHOTOIPAaHHUK,




CeUeHHE MHOTOTPaHHMKA, KyO, MapaulesemuIie],
npu3Ma, nupaMuaa, Gurypa u MoBEepXHOCTb BpaIllCHUS,
OWIMHAP, KOHYyC, 1map, cdepa, cedeHus QUrypsl
BpallleHus1, TI0CKOCTh, Kacaromasicsi cepbl, MIINHIPA,
KOHYycCa, IUIOIIAJb MOBEPXHOCTU HHUPAMUJbI, HPU3MBIL,
KOHyCa, NWJIWHIpa, IUIomaab cdepbl, o0beM Kyoda,
IPSIMOYTOJIBHOTO napajuieNienumnesaa, MUPAMHU/IBI,
NPU3MBI, HWIMHIPA, KOHYyCa, [Iapa; yMEHHe H300paxaTthb
MHOTOTPAaHHUKH ¥ TTOBEPXHOCTHU BpAILECHUS, MX CEYCHUS
OT PYKH, C TIOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB H
JJMIEKTPOHHBIX ~ CPEICTB;  yMEHHE  paclo3HaBaTh
CUMMETpPHUIO B MPOCTPAHCTBE, YMEHHUE pPaclo3HABaTh
IPaBUJIbHbIE MHOTOI'PAaHHUKY;

- yMeTb ONEepUpPOBaTh TMOHATUAMHU: [ABWKCHHE B
HpOCTPaHCTBE, MOJO0HBIE (GUTYphl B MPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOUICHHUE IUIOMIAJEH IMOBEPXHOCTEH M
00BEMOB NMOAOOHBIX (PUTYp NIPU PEIICHUH 33]1aY;

- YMETh BBIYHUCISATH TEOMETPHUECKUE BEIIMYUHBI (JTHHA,
yroj, IUIOMAAb, OOBEM, IUIOMAAb IOBEPXHOCTH),
UCTIONb3YS U3y4eHHbIE (POPMYJIIbI M METO/IBI;

- yYMeTb OIIEpPUPOBaTh MOHATHAMM: TPSMOYTOJIbHAs
cucTeMa KOOpAMHAT, KOOPJIMHAThI TOYKH, BEKTOP,
KOOpAMHATHl BEKTOpa, CKAJISIPHOE NMPOU3BEJEHHE, Yroi
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IpPOH3BEICHUE
BEKTOpa Ha YHCIIO; HAXOAWUTH C TOMOIIBI0 M3yYEHHBIX
(GbopMyT KOOpAMHATHI CEPEAMHBI OTpPEe3Ka, PAaCCTOSHUE
MEXIy IBYMSI TOYKAMH;

- YMETh BBIOMPATh MOIXOASIINI N3ydEeHHBIH METO JUTS




pelieHys  3aJaud, paclo3HaBaTb MaTeMaTUYECKUE
(GakTel W MaTeMaTHYECKHE MOJAEIH B TNPUPOIHBIX H
OOIIECTBEHHBIX SIBICHUAX, B HCKYCCTBE;, yMEHHE
IPUBOJUTh TNPUMEPHl MATEMaTHMYECKUX  OTKPBITUI
POCCHIICKOM U MHUPOBOM MaTEMaTUYECKON HAayKH.

- yMeTb OIEpPUpPOBATH MOHATUAMHU: ONpEAEICHHUE,
aKCMoOMa, TeopeMa, CJIEJCTBHE, CBOMCTBO, IpPHU3HAK,
JI0Ka3aTelnbCTBO,  PABHOCWIBHBIE  (DOPMYJIHPOBKH;
yMeHue GpopMyInpoBaTh 0OpAaTHOE U MPOTHBOIMOIOKHOE
YTBEPXKACHUE, IPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI,
UCIIOJIB30BaTh METOJ MaTeMaTMYeCKON HWHAYKLUU;
IPOBOJUTH J0Ka3aTeNIbHbIE PACCY)KACHHSI IPU peILIeHUH
3aJa4,  OLIGHUWBaThb  JIOTMYECKYI0  IPaBHJIBHOCTh
paccykJIeHU;

- YMETb ONEPUPOBATH IOHATHSAMHU: MHOXECTBO,
MIOJIMHOKECTBO, OIEpallMd HaJ MHOXXECTBAMM; YMEHHE
HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmnapar Jist
ONMCAaHUs pPEAJbHBIX TMPOLIECCOB M SBJIECHUN TpuU
pelleHny 3ajady, B TOM YHCIE M3 APYTUX Y4eOHBIX
IIPEIMETOB;

- YMETh OIEPUPOBATh MOHATUSAMU: Tpad, CBI3HBIN rpad,
JiepeBo, UK, rpad Ha MJIOCKOCTH; YMEHHUE 3a7aBaTh U
OIMCHIBATh rpadsl pa3IMYHBIMH crocobamu;
UCIOJIBb30BATh Tpadbl MPH peIICHUH 3a/1a4;

- yMETb CBOOOJHO ONEpPUPOBATh TOHATHSIMU:
COueTaHHe, NEePeCTaHOBKA, YHUCIO COYETaHWUU, YHCIO
nepectaHoBok; OnHOM HpIOTOHA; ymMeHHE NpPUMEHSTbH
KOMOMHATOpHBbIE (AKThl M PACCYXACHUS JUISl pELICHUS




3aj1a4;
-YMGTB OHepI/IpOBaTB IIOHATUAMMU: HaTypaJIbHOG quciio,

LIeJIOE YHMCJIO, OCTAaTOK [0 MOJIYJI, PalMOHAJIbHOE

YHCIIO, HUppalMOHAIIBHOE JHCIIO, MHOKECTBa

HaTypaJbHBIX, IIEIbIX, PALIMOHAIBHBIX, IEUCTBUTEIbHBIX

YUCeJl; YMEHUE HCIOJIb30BaTh IPU3HAKH JEIUMOCTH,

HaMMEHBIINK OOLINKM IEINUTENh, M HauMEHBIIEe 00Iee

KpaTHOC, aHFOPI/ITM EBKJII/II[a HpI/I pGHIeHI/II/I 3aJa4,

3HAKOMCTBO C pa3JII/I'~IHI>IMI/I IIO3UITMOHHBIMMX CUCTEMAMHN

CUMCIICHUS,;

- YMeTbh CBOOOJIHO OIEPUPOBATh MOHATUSMU: CTENEHD C

LEeIbIM TI0Ka3aTesieM, KOPEHb HaTypalbHOM CTENEHH,

CTENEHb C palMOHAIBHBIM IIOKAa3aTeJIeM, CTEIEHb C

e CTBUTEIILHBIM (BEIIECTBEHHBIM) IoKa3arejieM,

jgorapudm dYHMcrIa, CHUHYC, KOCHHYC ¥  TaHTEHC

MPOU3BOJIBHOIO YHCIIA;

- YMGTI) OHepI/IpOBaTI) IIOHATUSMU . TOXIECTBO,
TOXKIESCTBEHHOC npeoOpa3oBaHue, ypaBHEHUE,
HEPABEHCTBO, CHUCTEMA ypPABHEHH W  HEPABEHCTB,
PAaBHOCWIBHOCTb YPaBHEHUI, HEPABEHCTB U CHUCTEM,
palMOHAJIBHBIE,  UPpPALMOHAJBHBIC,  II0KA3aTelIbHBIE,
CTeTEeHHbIe, Jorapumuueckue, TPUTOHOMETPHUUECKHE
YpaBHEHUS, HEPABEHCTBA M CHUCTEMBI; YMEHHE pEIIATh
YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI C IOMOLIBIO
pa3J'II/I‘—IHBIX HpI/IeMOB; pemaTL ypaBHeHm{, HepaBeHCTBa 158
CHUCTEMBI C IapaME€TpPOM; I[PUMEHAThL YpPaBHEHHS,
HepaBeHCTBa, UX CUCTEMBI IJIA pemeHI/m MATEMAaTHUYCCKUX
3a/1a4 W 3a/1a4 U3 Pa3InYHBIX 00J1acTel HAYKU U PEaTbHOU
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KHU3HH,
- YMETh CBOOOHO ONEPUPOBATH MOHATHIMU: TpapuK
¢bynkuuu, oopaTHas GyHKIHS, KOMIO3ULUS (QYHKIUH,
AUHeNHas QyHKIMS, KBaJpaTU4Has QyHKLUs, CTEIICHHAs
(GyHKLHSA C LIEIbIM [10Ka3aTesIeM, TPUTOHOMETPUUYECKHUE
(dbyHKIIMH, 0OpaTHBIE TPUTOHOMETPUUYECKHIE (PYHKITUH,
HoKa3aresbHas U Jorapupmuueckas yHKLUUU; YMEHHUE
CTPOUTH TPaPUKH (PYHKIHIA, BBITOIHATH MPEOOPA30BAHUS
rpadukoB QpyHKUUIA;

- YMEHHE UCIOJIb30BaTh TpaduKu QYHKIHN IS N3ydEHHUSI
IPOIIECCOB W 3aBUCHMOCTEH TpU pElIeHHH 3a7ad H3
JApyruxX Y4eOHBIX MPEAMETOB U U3 pealbHOW JKU3HU;
BBIpaXKaTh bopmynamu 3aBHCUMOCTH MEXTY
BEJINYMHAMU;

- YMeHHe CBOOOJHO OMEepUpOBaTh MOHATHSIMU: YETHOCTb
(GyHKINK, TEPUOAMYHOCTh (YHKIUH, OTPAaHMYCHHOCTDH
(yHKIIMM, MOHOTOHHOCTh  (DYHKUHH, IKCTPEMYM
¢yHKIMM, HauOoNblllee W HAUMEHbIIEe 3HAYCHMS
(GyHKIMM HAa TIPOMEXYTKE; yMEHHE TIPOBOJIHTH
uccienoBaHue QyHKINU;

- YMEHHE UCIMOJIb30BaTh CBOMCTBA U rpaduku (HyHKIMN
JUIs peleHHs YpaBHEHHWM, HEpaBeHCTB M 3ajady C
napameTpamu;  KM300pakaTb ~ Ha  KOOPJIMHATHOM
IUIOCKOCTH ~ MHOXKECTBA  pEUIeHMH  ypaBHEHU,
HEPaBEHCTB U X CHCTEM;

- yMeThb  CBOOOJHO  OINEPHUPOBATH  TOHSATHIMH:
MOCTIeIOBATENBHOCTD, apU(METHYECKass TPOTPECCHs,
reoMeTpuyeckas nporpeccusi, 0ECKOHEUYHO YObIBaroIas
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reOMEeTpHYecKasi  Iporpeccusi;  yMEHHE  3aJaBaThb
MOCTIeIOBATEIbHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYpPpPEHTHBIX (HOopMyT;

- YMeTb OIIEpUPOBaTh HOHATUSIMH: HENPEPHIBHOCTD
GbyHKIMHM, acUMITOTH Tpaduka GyHKIUH, TIEpBas H
BTOpas MpOW3BOAHAs (YHKLUMH, TE€OMETPUUYECKHH u
¢u3nyeckuif CMbICI NPOU3BOAHOM, mepBoOOpa3Has,
OIPEIEIICHHBIN UHTETPAJI,

YMEHHUE HaXOJUTh aCHMIITOTHI rpaduKka QyHKIINH;

- YMEHHE  BBIUMCIATH  IPOU3BOAHBIE  CYMMBI,
NPOM3BEACHUS, YAaCTHOTO M KOMIIO3MIUHU (YHKIHUH,
HaXOJUTh YpaBHEHHE KacaTeJIbHOU K rpagUKy (QyHKIMHU;
- yYMEHHME  UCHOJIb30BaTh  NPOMU3BOJHYIO  JJIs
uccieoBaHus QYHKUUHN, U1 HAXOXKAECHUS HAWIy4lIero
pelieHus B MNPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
SKOHOMHYECKMX W  (U3WYECKHX  3ajadax, JJjsd
OTIpeNIeNICHUs] CKOPOCTH W YCKOPEHHS; HaXOIHUTh
wiom@aau U o0beMbl (GUryp C MOMOLIBIO HHTErpaja;
MPUBONTH PUMEPHI MaTeMaTHIeCKOTO
MOJICIUPOBaHUsl € MOMOILNBI0  JU(QepeHIHaTbHbIX
YpaBHEHUH;

- YMETh ONEPUPOBATh MOHATUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJYJIb U apryMEHT
KOMIUIEKCHOTO 4Hcila, (opMa 3almucH KOMIUIEKCHBIX
grcen  (reoMeTpudeckas, TPUTOHOMETpUYECKass U
anredpauyeckas); yMeTb MPOU3BOAUTH apu(METHUECKHE
JIeUCTBUST C KOMIUIEKCHBIMH YHCIAMH;, TPHBOJNUTH
MIPUMEPHI HCITOJTb30BaHHS KOMIUIEKCHBIX YHCET;
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- YyMETh CBOOOJHO OIEPUPOBATH MOHATHAMHU: CpPEIHEE
apupMeTHIecKoe, MeaHuaHa, HanOosbIIee u
HauMEHbIIee 3HAYEHUS, pa3Mmax, qucnepcus,
CTaHJAapTHOE OTKJIOHEHHWE JUIsl OIMCAaHUS YHUCIOBBIX
JaHHBIX; YMEHHE UCCIIE0BATh CTATUCTUYECKUE aHHBIE,
B TOM YHCII€ C IPUMEHEHUEM TpapUuecKux METOI0B U
JIEKTPOHHBIX ~ CPEACTB; TIpaUuecKd  HCCIEJOBATh
COBMECTHBIE HAONIOJEHUSI C IOMOINBIO JHarpaMm
paccernBaHus U JIMHEWHOW PErpeccuu;

- yMeTh HaxOJIUThb BEPOSITHOCTH  COOBITMH C
UCIIOJIb30BaHUEM TIpaUUecKuXx METOJIOB; MPUMEHSThH
JUIs pelieHus 3aaa4d GopMyJibl CIOXKEHUS U YMHOXKEHHUS
BEPOSTHOCTEH,  (QOpMylly  IOJHOW  BEPOSITHOCTH,
¢dbopmyny bepuymnn, komOWHAaTOpHBIE (AKTBl U
(opMyJIbl; OLIEHUBATh BEPOSITHOCTU PEATbHBIX COOBITUH;
YMEHHE ONepUPOBATh MOHATUAMU: CllydaiiHasi BEJIMUYMHA,
pacrpeneneHme BEPOSITHOCTEN, MaTeMaTH4eCcKoe
OXKUJaHHWe, JAUCIIEPCHs] W CTAHJApTHOE OTKIOHEHHE
CIIy4alHOM BENWYMHBI, (YHKIUU pacHpeleseHus Hu
IUIOTHOCTH ~ PaBHOMEPHOrO,  IIOKa3aTe€IbHOTO  H
HOPMAJIbHOT'O PAacCHpeleleHU; yMEHHE HCIIO0Nb30BaTh
CBOMCTBA M3YYEHHBIX PpAaCHpENeIeHUA I peIICHHUs
3aa4; 3HAKOMCTBO C TMOHATUSIMHU: 3aKOH OOJBIIMX
quced, METO/Abl BBHIOOPOUYHBIX MCCIEOBAHUM; yMEHUE
MPUBOJIUTh TPUMEPHI TMPOSIBICHUS 3aKOHAa OOJBIINX
YKcell B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeTb CBOOOJIHO OMNEpUPOBATH MOHATUSMHU: TOUKa,
npsiMasi, IIOCKOCThb, IPOCTPAHCTBO, OTPE30K, JIyd,
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IJIOCKUM YrOJjl, ABYTPaHHBIM yroJl, TPEXI'PAaHHBIA Yrol,
IIEPECEKAIOIINEC, TapaUICIbHbIE U CKPELIUBAIOLIUECS
IpsIMBIE, IAPAUICIBHOCTE U MEPIEHIUKYIAPHOCTD
OPSMBIX M IUIOCKOCTEH, Yrojdl MEXIy INpPSMBIMH, YIOJ
MEXIy HOpsIMOM M IUIOCKOCTBIO, YIOJI — MEXKIY
IUIOCKOCTSIMH; YMEHHE HCIIOJIB30BATh IIPU PELICHUU
3aJa4 M3ydeHHble (DAKTbl U TEOpPEeMbl IUIAHUMETPHH;
YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM
MUDE; yMEHUe OIIepupOBaAThH MOHSTUSIMHU:
MHOTOTpaHHMK, CEYEHUE MHOTOTPaHHHUKA, IPABUIIbHBIN
MHOIOTpaHHMK, Mpu3Ma, Nupamuaa, ¢urypa H
IIOBEPXHOCTh BpallleHHs], LWIMHAP, KOHYC, 1ap, cdepa,
pa3BepTKa IOBEPXHOCTH, CEUEHUSI KOHYCa M LIMIMHAPA,
napajuleJbHble OCHM WJIM OCHOBAHMIO, CEUYEHHUE Ilapa,
IUIOCKOCTh, Kacaromasicsi cdepsl, LWIMHApPA, KOHYCa;
YMEHHME CTPOMUTH CEUEHHWE MHOTOIpaHHHUKA, N300paxarhb
MHOTOTPaHHUKH, (PUTYpBl U TIOBEPXHOCTH BpallleHUs, UX
CE4YeHMs, B TOM YHCIE C IOMOINBIK AJIEKTPOHHBIX
CPENCTB; YMEHHE IPUMEHATh CBOMCTBA F€OMETPUUECKHUX
¢buryp, caMocTosTeIbHO (HOPMYIMPOBATH OINpPEIEIICHUS
U3y4yaeMbIX (UTyp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
IpU3HAKaX FeOMEeTpUYEecKUX (GpuUryp, 000CHOBBIBATH MU
OIpoBepraTh WX; YMEHHE NPOBOAMTH KIacCHU(PUKAIUIO
¢uryp 1o pa3NMYHBIM  TPU3HAKAM, BBINOJHAThH
HE00XO0IMMBIE JIOTIOIHUTEIbHBIE TTOCTPOEHUS;

-yMeTh CBOOOJHO ONEpPUPOBATH MOHATHIMU: IUIOIIAIb
¢burypsl, 006beM QUrypbl, BeIMYMHA YIJa, PACCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXAY MPSIMBbIMHU,
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paccTosiHHE MEXIy IJIOCKOCTAMH, IUIOmanb chepsl,
IUTOIIAb TOBEPXHOCTH HUPAMUAbI, MPU3MBI, KOHYCa,
HUITUHIpA, 00BeEM KyOa, MPSIMOYTOJILHOTO
napajjenenunena, NOUPaMHIbl, IPU3MBI, LWIKHApPA,
KOHYycCa, 11apa; YMEHHE HAXOJUTh OTHOLIEHHE 0OBEMOB
Mo00HBIX (HUTYP;

- yMeTb CBOOOJHO  OIEPUPOBATH  IOHATUSAMMU:
JBYDKEHUE, TapauIebHBIA TEPeHOC, CUMMETPHs Ha
IUIOCKOCTH W B IIPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue  MOA00Ms, TOAOOHBIE  (UTYPHI,
yYMEHHUE Paclo3HaBaTh paBHBIE U MMOO0HBIE (PUTYDEI, B
TOM 4HCI€ B MPHUPOJE, MCKYCCTBE, AapXHUTEKTYypE;
YMEHHUE HCHOJb30BaTh I'€OMETPUYECKHE OTHOILLICHMS,
HAXOJUTh T€OMETPUYECKHE BEIWYMHBI ([UIMHA, YTrod,
Iomaab, 00beM) HpPU pPELICHUH 3aJad U3 JIPYTux
y4eOHBIX TIPEAMETOB U U3 PEATbHON KHU3HH,

- yMeTb CBOOOJHO  OINEPHUPOBATH  IOHATHUSIMHU:
NpsIMOYTOJIbHAsT ~ CHUCTEMa  KOOPJAWHAT,  BEKTOD,
KOOp/JMHATHl TOYKH, KOOPIMHATHI BEKTOpa, CyMMa
BEKTOpPOB, TNPOM3BEJEHHUE BEKTOpa Ha  4YHCIO,
pasjio)keHHe  BeKkTopa 1o  0asucy, CKalspHOe
NPOM3BEIECHUE, BEKTOPHOE ITPOU3BEJCHHE, YTOJI MEXKIY
BEKTOpAaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA U
KOOPAMHATHBIN METOA JJISl PEleHUs TeOMETPUYECKHX
3aJad M 3amad JIPYrUX  yYeOHBIX  MPEIMETOB;
ONEpUpOBaTh IMOHATUSAMHU: MaTtpuna 2x2 u  3Xx3,
OTIPENIENIUTENb  MATPHUIIBI, T€OMETPHUYECKUH CMBICT
OTpeenuTeNs;
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- YMETb MOJEIUPOBATh PEAIBHBIC CUTyallUU Ha S3BIKE
MAaTE€MAaTHKH; COCTaBIATH BBIPAXKEHUS, YPaBHEHUs,
HEPAaBEHCTBA M HX CHUCTEMBI II0 YCIOBHUIO 3a/]auH,
HCCIIEI0BATH IIOCTPOCHHBIE MOJIEIH C UCIIOJIB30BAHUEM
anmapara anreOpbl, MHTEPIPETUPOBAThH I0JIy4EHHBIN
pe3ysbTaT; CTPOMTH MAaTEMATHYECKHE MOJEIH C
IIOMOLIbI0 TE€OMETPUYECKUX IOHATHH U BEJINYMH,
peuaTth CBS3aHHBIE C HUMH IIPAKTHYECKHE 3a/1adu;
COCTaBIIATh BEPOSITHOCTHYIO MOJEIIb u
VMHTEPIPETUPOBATh IIOJIYYEHHBIM pe3yJbTaT; peuiaTh
IPUKIAAHBIE 33Ja4d CPEACTBAMU MAaTEMAaTHYECKOTO
aHaJIn3a, B TOM YHUCJIE COLMAIBHO-3KOHOMHYECKOTO H
(U3MYECKOro Xapakrepa;

- yMeHHUE BbIOMpPATh MOAXOAIUN METO JUI PEelIeHUs
3a/la4yd; IOHMMaHUWE 3HAYUMOCTM MATEMAaTUKU B
M3Y4YEHUU MPUPOJHBIX U OOLIECTBEHHBIX MPOLECCOB U
SIBJICHUH; YMEHHE PaclO3HaBaTh IPOSIBICHUE 3aKOHOB
MaTeMaTHKM B  HMCKYCCTBE, YMEHHE IPUBOJIUTH
MIpUMEPBl MATEMATHYECKUX OTKPBITUH POCCUHCKON W
MHUPOBOM MaTeMaTU4E€CKON HAyK1

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CpPe/ICTBA
MOMCKa, aHAJIN3a U
HUHTEpIIpEeTany HHHOPMAITUH,
U MTHPOpPMAIMOHHBIE
TEXHOJIOTHH ]ISl BBITOJTHCHUS
3aa4 npodeccuoHaIbHOM
JEeSITEIIbHOCTH

B 00nacti 1eHHOCTH HAyYHOTO MO3HAHUS:
- cOpMHPOBAHHOCTH  MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUsI HAYKU U OOIIECTBEHHOM
MIPAaKTUK{, OCHOBAaHHOIO Ha Juasore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHWME  S3BIKOBOM U

- yYMETb OIEpUPOBaTh MOHATUAMM: palUOHAIbHAs
¢GyHKIMSA, TOKa3aTenbHas  (QYHKUUSA,  CTENEeHHas
byHKIHS, norapudmuueckas byHKUMSA,
TpUrOHOMEeTpHueckue (QyHKUUU, oOpaTHbIe (DYHKIWU;
YMEHHME CTPOUTh TpadUKH H3YYEHHBIX (QYHKIIHH,
WCIIOJIb30BaTh TIpadUKU MNpU H3YYEHHH IPOIECCOB U
3aBUCHUMOCTEH, MPU pelIeHUH 3aa4 U3 IPYruxX yueOHbIX
MIPEIMETOB M 3a/lad M3 pEaIbHOM >KU3HM; BBIPAKATH
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YUTATEIbCKON KYJIbTYpPHl KaK CpelicTBa

B3aHUMOJICHCTBU MCKOY JJIOAbMH u
IIO3HAaHWA MHPaA;

- OCO3HaHHC LOEHHOCTHU Hay‘IHOfI
ACATCIIBHOCTH, I'OTOBHOCTh OCYHICCTBJIATH
IIPOCKTHYIO nu HCCICO0BATCIIBCKYIO

IeSATEIbHOCTD UHMBUIYaIbHO U B TPYIIIIE.
OBnazneHue yYHUBEPCAIBHBIMU YUE€OHBIMU
II03HaBaTCJIbHBIMU IICﬁCTBPISIMPII

B) paboTa ¢ nHpOpManuei:

- BJIaACTh HaBbIKaMH IMOJIy4YCHHUA
uHpOpMaMi U3 HCTOYHHKOB pPa3HBIX
THIIOB, CAMOCTOSITEJIBHO  OCYILECTBIISTH
HOUCK, CHCTEMATH3aLUI0 |

MHTEpPHpETalMi0 UH(POPMAUK PA3TUYHBIX

aHaJu3,

BUJIOB U (DOPM NpEACTABICHUS;

- co3gaBaThb TEKCThI B Pa3IMIHBIX
dbopmaTax ¢ ydeToM
nHpopMallMd M LEJNEBOW  ayJUTOPHH,

bopmy

Ha3HAYCHUS
BbIOMpast ONTUMAJIbHYIO
MIPEJCTABICHNUS U BU3yalIU3aluH;
- OLICHUBATh
JETUTUMHOCTD

JIOCTOBEPHOCTb,
uHpOpMaLuy, ee
COOTBETCTBHE TIPABOBHIM M MOPAJIbHO-
THYECKUM HOpMaM;

- UCTIONIb30BATh cpencTaa
WH(POPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX

TEXHOJIOTHI B pPEIICHMKU KOTHUTUBHBIX,

(hopMyliaMy 3aBHCHMOCTH MEXKy BEJTMUYUHAMU;

- YMCTb OIICpHUPOBATH IIOHATUAMMU: TOXICCTBO,

TOXJICCTBEHHOE npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHUCTEMa YpaBHEHHUH W HEPaBEHCTB,
PaBHOCWJIPHOCTh ypPaBHCHUW, HEPABEHCTB W CHCTEM,
panroHaIbHbIE, HIOKa3aTelbHbIC,

CTCIICHHBIC, HOFapH(bMH‘IeCKHC, TPUTOHOMCETPUYCCKHC

HppalOHAJIbHBIC,

YpaBHEHHUS, HEPABEHCTBA U CHUCTEMbl; YMETh pEIaTh
YPaBHEHHUS, HEPABEHCTBA M CHUCTEMBI C IOMOIIBIO
pa3IMYHbIX NIPUEMOB; pellaTh ypaBHEHUS, HEPABEHCTBA
U CHUCTEMBl C IapaMeTpoM; IPUMEHSITh YypaBHEHUS,
HEPABEHCTBA, ux CUCTEMBI Ui peleHus
MaTeMAaTHYECKUX 3a7ad M 3aJad W3  Pas3InYHbIX
o0Jactell HAyKH U pealbHOM KU3HH,

- YMETb CBOOOJIHO ONEpUPOBATh MOHATUSIMU: JIBUXKEHUE,
napajuleNIbHbIM MepeHoc, CUMMETPHUS Ha MJIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT, MPeoOpa3oBaHUE TMOA00US,
oI00HbIE (UTYpBI; YMETh pacro3HaBaThb paBHbIE U
MoA00HbIE (PUTYPHI, B TOM YHUCJIE B MPUPOJIE, UCKYCCTRBE,
apXUTEKType; YMETh MCIOIb30BaTh I'€OMETPUUYECKUE
OTHOLIECHHS, HAXOIUThb TIE€OMETPUYECKUE BEIUYHUHBI
(MHa, yro, IIomaab, 00beM) IpU pEeIIeHUH 33734 U3
JPYTruX y4eOHBIX MPEAMETOB U U3 peallbHOM KU3HU
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KOMMYHHKATHBHBIX W OpraHHU3allMOHHBIX

3aqady ¢ coOmroseHueM — TpeOoBaHUI

OPrOHOMHUKH, TEXHUKH  OE€30MacHOCTH,
THTHUECHBI, PECypcOCOepEeKEHNUsI, MPABOBBIX
u ATHYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 06€30MMacHOCTH;
- BIIQJICTh HABBIKAMU DPACIO3HABAHUS U
3amuThl “HQOpMayK, HHPOPMAITMOHHOM

0€30MaCHOCTH JTAYHOCTH

OK 03. Ilnanuposats u
peann3oBBIBaTh
coOCTBEHHOE
npodeccruoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
IPeIIPUHIMATENbCKYIO
NesITeTIbHOCTD B
npodeccuonanpHOM chepe,
UCTIOJIB30BaTh 3HAHMS 11O
(rHAHCOBON TPAaMOTHOCTH B
Pa3INYHBIX )KU3HEHHBIX
CUTYyalHAx

B 00JlaCTH  JYXOBHO-HPaBCTBEHHOI'O
BOCITUTAHHSL:

--  c(hOpMHPOBAHHOCTh  HPABCTBEHHOTO
CO3HAHMSI, 3THYECKOTO MOBEICHNU;

- CIOCOOHOCTH OIICHHBATH CHUTYAIlUIO |
MMPpUHHUMATDH OCO3HAHHBIC peuicHus,
OpPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBLIC
HOPMBI 1 HIECHHOCTH,

- OCO3HAHHUE JIMYHOTO BKJIAJIa B MMOCTPOCHUE
YCTOHYHMBOTO OyayIIEro;

- OTBETCTBCHHOEC OTHOIIECHHE K CBOUM
pPOIMTENSIM U (W) APYTUM YICHAM CEMbH,
CO3JIaHUI0 CEMbH Ha OCHOBE OCO3HAaHHOIO

IIPUHATUS LIEHHOCTEH CEMEHHON >XU3HH B

COOTBETCTBUU C TPATULUSAIMU  HApOJIOB
Poccuwn;
OsnageHue YHUBEPCAIbHBIMHU

PETYIATUBHBIMUA )ICI\/'ICTBI/ISIMI/IZ
a) caMOoOpraHu3anus:

- YMETb ONEPHUPOBATh MOHATHAMHU: PALUOHAIIBHBIE,

HppalMOHAJIbHBIC,
J'IOl"apI/I(i)MI/I‘{eCKI/Ie, TPUTOHOMCTPUYCCKHUEC YPAaBHCHHUA U

[MOKa3aTelbHEIE, CTEIIEHHBIE,
HEPaBEHCTBA, X CUCTEMBI;

- YMETh ONEPUPOBATh MOHATHIMU: MHOTOTPaHHUK, CCUYCHHE
MHOTOTpaHHUKA, KyO,

napajuieJIenuIe], pu3Ma,

nupamMuaa, Gurypa ¥ NMOBEPXHOCTH BpAIEHUS, IFIHHID,
chepa, ¢burypsl
KacaroIascs UIIMH/IPA,

CE€UCHUA

cdepsl,
IUIOIAAb TOBEPXHOCTH MUPAaMUABI, TPHU3MBI, KOHYCa,
LWIMH/Ipa, TUI0IabL cdepbl, 00beM Kyba, MPsIMOYTroJIbHOTO

KOHyC, Iuap, BpallleHus,

IIJIOCKOCTBD, KOHYCa,

Iapajuiejiennuicaa,
KOHYCa, IIapa; YMCHHC I/I306pa)I(aTB MHOT'OTpaHHUKHU U

NApaMUbl, [PU3MBI,  LWIAHJpA,
ITIOBEPXHOCTH BPAILCHMS, UX CEYEHUS OT PYKH, C IOMOIIBIO
YEPTEKHBIX THCTPYMEHTOB U JIEKTPOHHBIX CPEJCTB; YMETh

paciio3HaBaTb YMETbH

CHMMETPHI0O B  TPOCTPAHCTBE;

pacino3HaBaThb IMPaBUJIbHBIC MHOT'OI'PAaHHUKH

- YMETb
cucreMa

OIICpHUPOBATH IIOHATHUAMMU: MMpAMOYTOJIbHAA

KOOpJAUHAT, KOOPAWHATLL TOYKH, BCKTOp,
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- CaMOCTOSITENTEHO OCYILECTBIIATh
MIO3HABATENbHYIO JAEATEIbHOCTD, BBISBIATDH
npoOiaemMbl, CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHBIE 3aJauul B 00pa30BaTENIbHON
NEeSITEIbHOCTH U )KU3HEHHBIX CUTYAIUX;

- CaMOCTOSTENbHO  COCTaBIATh  IUIAH
peleHus IpoOIeMbl C yYETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEAIIOYTEHU;

- IaBaTh OLIEHKY HOBBIM CHTYAaIUsIM;
CIOCOOCTBOBATh (dbopMHpOBaHNUIO U
NPOSIBICHUIO  IIMPOKOW  3PyIULUH B
pasHbIX 00JacTIX 3HAHWH, TOCTOSHHO
NOBBIIATh  CBOM  0OpazoBaTeNbHBIA U
KYJIbTYpHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

WCTIOJB30BAaTh TPHEMBI peduieKCuu  Iis
OLIEHKM CHTYyalldd, BBIOOpAa BEPHOTO
pereHws;

- YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATh PELICHUS [0 UX CHIDKEHUIO;

B) SMOIIMOHAJIbHBIN UHTEJUIEKT,
npeanoiararomuii cpopMUPOBAHHOCTb:
BHYTpEHHEH MOTHBAIlMM, BKIIOYAIOIIEH
CTpEeMIIEHHE K JIOCTH)KCHUIO TIeTH |
ycrexy, ONTHMH3M, HHHIUATHBHOCTD,
YMEHHE JeHCTBOBAaTh, HMCXOIS W3 CBOMX
BO3MO>KHOCTEH;

KOOpJAMHATBl BEKTOpa, CKAISPHOE MPOU3BEICHUE, YIol
MEXIy BEKTOpaMH, CyMMa BEKTOpPOB, IPOHU3BEICHUE
BEKTOpa Ha YHUCJIO; HAXOJUTh C MOMOIIBI H3yYEHHBIX
(dbopMyll KOOpPAMHATHI CEpeUHBI OTpe3Ka, PaCCTOSHUE
MEX]y IBYyMSI TOUKaMU
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- OMIIATHH, BKIIOYAIOIIE CIOCOOHOCTH
[IOHUMATh
Apyrux,
OCYIIIECTBICHUHU
CIOCOOHOCTD K

SMOLIMOHAJIBHOE  COCTOSIHUE
YUUTBHIBATh ero pu
KOMMYHUKaIUH,
COYYBCTBHIO u
COIIEPEKUBAHMUIO;
- COLUaJbHBIX HAaBBIKOB, BKIJIIOYAIOIIHUX
CIOCOOHOCTh BBICTPAWBaTh OTHOIICHHS C
JNPYTUMHU JIHOJbMH, 3a00TUTHCS, POSBIATH

WHTEpEC U pa3pemmaTh KOH(IUKTHI

OK 04. DpdexTuBHO
B3aMMO/ICHCTBOBATh U Pa0OTATh
B KOJUICKTHBE U KOMaHJIe

I'oToBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITENIbHOCTH U CAMOOIPE/ICIICHUIO;
-OBIIa/ICHHE HaBbIKAMU yueOHo-
HCCIIEeIOBATENbCKOMH, MIPOEKTHOMN u
COITMAIIBHOM JeSITEIIFHOCTH,

OBnanenue YHUBEPCATbHBIMU
KOMMYHHKATHBHBIMH JICHCTBUSMHU:

-a2) COBMECTHAsI IeATEIIbHOCTD:

- MMOHUMATh u UCIIOJIb30BaTh
MpEeUMYIIeCTBa KOMaHIHON u
WHIUBUAYAIBHON paboOTHI;

- MPUHUMATD 1EeH COBMECTHOI
NesITeTbHOCTH, OpPraHHU30BBIBATH "
KOOpJIWHUPOBATh  JICWCTBHUS 10 €€

JIOCTYDKCHHIO: COCTABIIATh IIaH JICHCTBHIA,
pacnpenenarb pojd C Y4YETOM MHEHUU
Y4aCTHUKOB

o0CcyXIaTb  pe3ylbTaThbl

COBMECTHOH paboThI;

- YMeTh ONEpUPOBATh MOHATUSAMU: CIy4alHBIH ONBIT U
cillyyaifHoe  COOBbITHE,  BEpOSTHOCTb  CIy4alHOTO
COOBITUS;  YMETb  BBIYUCIATH  BEPOATHOCTH  C
UCMOJIb30BaHUEM TpaUYEeCKUX METO/0B; IPUMEHAThH
GopMyJIbl  CIOKEHUS M YMHOXEHHUS BEpPOSITHOCTEH,
KOMOMHATOpHbIE (aKTbl M (OPMYJbl NpPU PEIICHUU
3aJa4; OIICHUBATb BEPOSITHOCTU pEAIbHBIX COOBITHI;
3HAKOMCTBO CO CIy4yallHbIMM BEJIIMYMHAMM;, YMEHHUE
NPUBOANUTH MPHUMEPHl MPOSABICHUS 3aKOHA OOJBIINX
qHCceNl B IPUPOHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yMeTb CBOOOJIHO ONEPUPOBATh MOHATUAMHU: CTEHEHb C
LIENbIM TI0Ka3aTeeM, KOPEHb HaTypajJbHOW CTEIEHH,
CTENeHb C palMOHAJBHBIM IIOKa3aTeJeM, CTENeHb C
JIEUCTBUTEIbHBIM

(BelleCTBEHHBIM)  IIOKa3aTelleM,

norapupm TaHTEHC

IMPOM3BOJIBHOI'O YHCJIA,

YuCla, CHHYC, KOCHUHYC H
- yMeTb CBOOOJIHO OIEpPUPOBATH MOHATHUSAMH: TIpaduk

¢bynkunu, odparHas (yHKIMSA, KOMOO3MLUSA (DYyHKIHIHA,
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- KOOPJMHHUPOBATH M BBHIOJIHATH paboTy B
YCIIOBUSIX PEAIBHOIO, BHUPTYaJIbHOIO U
KOMOHWHHUPOBAaHHOTO B3aUMOACHCTBUS;

- OCYIIECTBIIATh
CTPATETUYeCcKOe IOBEACHUE B Pa3IMYHBIX
CUTyalUsiX, IPOSABIATHL TBOPYECTBO U
BOOOpakeHue, ObITh MHULMATUBHBIM.

IIO3UTHUBHOC

OBnanenue YHUBEPCAJIbHBIMU
PETyISTUBHBIMH JICHCTBUAMMU:

0) npuHsATHE CeOs U APYTUX JIFOJICH:

- TNpPUHAMATh MOTHUBBI U  aPryMCHTBI
APYTHX JIIOJCH NpU aHAINM3€ PE3yJIbTaToB
JEATEILHOCTH;

- NIPU3HABAaTh CBOE MPABO U INPaBO JAPYTUX
JIIOZICH Ha OIINOKH;

- pa3BHBAaTh CIIOCOOHOCTH MIOHMMATh MU C

MO3UILIMU IPYrOro YeIoBeKa

TuHeWHas — QYHKUMS, — KBaApaTHyHas — (QyHKIUS,
cTereHHass  (QYHKIUS C  LeJbIM  IOKa3aTeleM,
TPUTOHOMETPHUUYECKHE ¢byHKIHY, oOpaTHbIe

TPUTOHOMETPHUYECKUE (YHKIMW, T[OKa3aTeiabHAs |
norapudmudeckas (yHKIUUA, YMETh CTPOUTH TpaduKu
byHKIHH,
byHKIUi;
- YMETh MCIOJIb30BaTh rpaduku QYHKIUH IS H3ydeHUS
MPOIIECCOB M 3aBHCUMOCTECH TPH PEIICHUW 3ajJad W3

BBIMOJHATh MpeolOpa3oBaHusi TpaduKoB

JIpYrux Yy4eOHBIX INPEAMETOB U U3 PEAJbHON KHU3HU;

BBIPAXKATh bopmynamu 3aBUCUMOCTH MEXIY
BEIIMYMHAMU;
- CBOOOJHO OIEpUPOBaTH MMOHATUSAMHU: YETHOCTb

(byHKLINHU, NEPUOAUYHOCTh (PYHKIUH, OrPaHUYEHHOCTb
(GyHKLIMK, MOHOTOHHOCTh  (DYHKLUUH, OIKCTPEMYyM
¢yHKIIMM, HauOonblllee W HAUMEHbIIEe 3HAYCHUS
GyHKIIMM ~ Ha
uccieaoBanue GyHKIINH,

- YMETh HCIOJIb30BaTh CBOWCTBA U rpaduxu (GyHKIUN

MIPOMEXKYTKE;  YMETb  INPOBOJUTH

AJiL pCHICHUA ypaBHeHHﬁ, HCEpPAaBCHCTB M 3aJa4 C

napameTpamMM; — M300pakaTb ~ Ha  KOOPJIMHATHOM
IUVIOCKOCTH ~ MHOXECTBAa  pEIICHWH  ypaBHEHHH,
HEPABEHCTB U UX CUCTEM
OK 05. OcymecTtBasaTh B obnacTu acTeTH4ecKOro BOCIUTAHMUS: - yMETh  ONEpUPOBaTh  MOHATHAMH:  CpeaHee
YCTHYI0O U  IHUCBMEHHYIO - DOCTETUYECKOE OTHOLIEHHE K MHUPY, apudmernyeckoe, Me/IMaHa, HauOosbLIee u
KOMMYHHUKAIHIO Ha BKJIIOYasi DJCTETUKY ObITa, HAYYHOTO H HauMeHbIIee 3HAYEeHMUS, pa3Mmax, aucrepcus,
rocy/1apCTBEHHOM S3BIKE TEXHUYECKOTO TBOpPYECTBA, CIOpPTa, TPyAa CTaHJAPTHOE OTKJIOHEHHE 4YHCIOBOrO Habopa; yMeHHe
Poccuiickoit  ®enepanuun ¢ 1 OOILECTBEHHBIX OTHOILICHUH; U3BJIEKATD, MHTEPIIPETUPOBATD UH(pOPMALHIO,
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y4eToM ocoOeHHOCTeH

COLIMAJILHOTO U KYJIBTYpPHOTO

- Cc1ocOOHOCTh BOCHPUHHMMAThH Pa3jIMyHbIE
BHUJIbl MCKYCCTBA, TPAAULMU U TBOPYECTBO

MMpeaACTaBJICHHYIO B Ta6JII/II_IaX, Ha

rpaduKax,  OTPAKAIOILYIO

quarpaMmmax,

CBOMCTBA  pEANBHBIX

KOHTEKCTa CBOETO M JPYrUX HapoAOB, OIIYILATh NPOIIECCOB U SIBJICHHI; MPEACTaBIATh HHPOPMAIUIO C
SMOLMOHAIBHOE BO3/IEHCTBUE UCKYCCTBA; INOMOIIBI0  TabiuIl W JuarpaMM;  HMccieloBaTh
- yOeXIeHHOCTb B 3HAYMMOCTU JJIs CTaTUCTHYECKUE JIaHHBIE, B TOM YUCIIE C IPUMEHEHHEM
JUYHOCTU U OOILECTBa OTEYECTBEHHOIO U rpaMuecKux METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;
MHUPOBOTO HCKYCCTBa, THUYECKUX - yMeThb ONEpUPOBaTh MOHATUSAMH: TOYKa, IpsMasd,
KYIbTYPHBIX TpajULUA M  HapOJHOTrO IUIOCKOCTh,  NPOCTPAHCTBO,  JBYI'PaHHBIM  yrou,
TBOPYECTBA; CKpeIllMBaIOIIUECs  MpsAMble,  MAPALIENbHOCTh U
- TOTOBHOCTb K CAMOBBIP@XEHHUIO B Pa3HbIX NEPIEHIUKYIAPHOCTh MPSAMBIX M IUIOCKOCTEH, YIoj
BUJIAX HMCKYCCTBA, CTPEMJICHHE IPOSIBIISITH MEXy IPSIMBIMHU, YTOJl MEXAY IPSIMON U IJIOCKOCTBIO,
KayecTBa TBOPYECKOM JTMYHOCTH; yrojl MEXIy IIOCKOCTSMH, PAacCTOSHUE OT TOYKH JI0
OBnanenune YHHUBEPCAIbHBIMU IUIOCKOCTH, PacCTOSIHUE MEXAY NPSMBIMHU, pPAacCTOSHHE
KOMMYHHUKaTHUBHBIMH JE€HCTBUSAMMU: MEXy IUIOCKOCTSIMH;
a) oO1ieHue: - YMETb HCIIOJIb30BaTh NPU PELICHUM 3a7a4 W3Y4YCHHbIE
- OCYLIECTBJISITh KOMMYHHUKAIIUU BO BCEX (GakTbl ¥ TEOpeMbl IUIAHUMETPUU; YMEHHE OLIEHUBATh
cdepax KU3HU; pasmMepbl 00BEKTOB OKPYKAIOLIET0 MUPa
- pacmno3HaBaTb HeEBepOalbHBIE CPEICTBA
oOuieHus, MMOHUMATh 3HauYEHUe
COLIMAJIbHBIX 3HAKOB, pacrno3HaBaTh
NPEANOCHIIKM KOH(IMKTHBIX CUTYyaluil u
CMSTr4aTh KOH(IUKTHI;
- pa3BEpHYTO M JIOTUYHO H3JIaratb CBOIO
TOYKY 3p€HMS C  HCIIOJIb30BaHHEM
S3BIKOBBIX CPEJICTB
OK  06. [IposiBisATH - OCO3HaHHE O0YYarOUIMMHCS POCCUMCKON - yMETh OIEpUpOBaTh MOHATHUAMU: MPSAMOYrOJIbHAS
IpaXKAaHCKO- IpaXIaHCKON UACHTUYHOCTH; CUCTEMa KOOpJIMHAT, KOOPJIWHATBl TOYKH, BEKTOD,

MNaTpUOTUYCCKYHO ITO3HUIUILO,

- LCJICHAIIPAaBJICHHOC pa3BUTHC

KOOpAUHATBI BEKTOpPA, CKAIKIPHOC MPOU3BCACHHUEC, YI'OJI
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JIEMOHCTPHPOBATH
OCO3HAHHOC IIOBEJCHHE Ha
OCHOBE TPaJUIIHOHHBIX
00I11eYeIOBEYSCKUX

HeHHOCTeﬁ, B TOM 4YHCJIIC C

y4EeTOM rapMOHHU3aLUU
MEKHALIMOHAJIBHBIX u
MEXPEJINTUO3HBIX
OTHOILICHHUH, IIPUMEHSATH
CTaHJAPThI
AHTUKOPPYILIMOHHOIO
MIOBEJICHUS

BHYTPEHHEH MO3UIIMU JIMYHOCTH HA OCHOBE

IYXOBHO-HPaBCTBEHHBIX LIEHHOCTEN
HapOJ0B Poccuiickoit ®enepauuu,
HUCTOPUYECKUX u HalMOHAJIbHO-
KYIbTYPHBIX Tpaauuui, (opMupoBaHHe
CUCTEMBI 3HAYUMBbIX LIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILIMOHHOIO MHUPOBO33pEHU,
MPABOCO3HAHMUS, 3KOJIOTUYECKOM

KYJBTYpbI, CIIOCOOHOCTH CTaBUTh LIEIU U
CTPOUTD KU3HEHHBIC IJIAHBI;

B dacTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HaHUE CBOUX KOHCTUTYIIMOHHBIX
mpaB U 00S3aHHOCTEH, YBaKEHHUE 3aKOHA U
MPaBONOPSIJIKA;

- MIPUHATHE TPAIUITMOHHBIX
HAITMOHAJILHBIX, 00I1IeYeTI0BEYECKUX
TYMaHUCTHYECKUX W  JIEMOKPATUUYECKUX
IIEHHOCTEH;

- TOTOBHOCTb MPOTHUBOCTOSITh HJIE€OJIOTUU
JKCTPEMHU3MA,

KceHopoouu,

HanmnMOHaJIu3Ma,
AUCKPUMHHALIUA 1o
COIMAJIbHBIM, PCIIMTHO3HBIM, PaCOBBIM,
HallMOHAJIbHBIM IMPU3HAKAM;
- TOTOBHOCTH BECTH COBMECCTHYIO
JACATCIBHOCTD B HHTEpECax
TpaXIaHCKOr'o 06HI€CTBa, y4aCTBOBAaTh B

CaMOYTIPaBIICHUH B

MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIACHUE
BEKTOpa HA YUCIIO; HAXOJUTh C MOMOUIBI0 M3YYEHHBIX
dbopMylT KOOpIWHATBHI CEPENUHBI OTPE3Ka, PaCCTOSHUE
MEXy TBYMS TOYKAMU;

-yMEeTb BBIOMPATh MOJIXOANIUN H3YUCHHBIA METON IS
perieHus pacro3HaBaTh
(dakThl ¥ MaTeMaTHYeCKHEe MOJCIHU B MPUPOIHBIX H

3aJa4u, MaTeMaTHYCCKUEC
06HICCTBGHHI)IX ABJICHUAX, B  HCKYCCTBC, YMCHHUC

MPUBOJUTH TMPUMEPBI MATEMAaTUYECKUX  OTKPBITHI
POCCUICKON 1 MUPOBOW MAaTEMAaTUYECKON HAYKH.

- YMETb ONEPHUPOBATH NOHATUSMHU: CIyYaWHBIN OIBIT U
ciyvyaiHoe

COOBITHSL;

COOBITHE,  BEPOSATHOCTh  CIy4ailHOTO
YMEThb  BBIYUCIATH  BEPOSTHOCTh  C
UCMOJIb30BaHUEM TpaUYECKUX METO/0B; IPUMEHSThH
bopMynbl CIOXKEHHS M YMHOXKEHHUS BEpOSTHOCTEH,
KOMOMHATOpHbIE (aKTbl M (OpPMYJbl NpPU PEIICHUU
3aJa4; OIICHMBATb BEPOSITHOCTH pPEAJbHBIX COOBITUH;
3HAKOMCTBO CO CIy4yallHBIMM BEJIIMYMHAMM;, YMEHHUE
IPUBOJUTH TPUMEPHI MPOSBIECHUS 3aKOHA OOJBIIMX
YHCeN B IPUPOIHBIX U OOIIECTBEHHBIX SIBIECHUSIX
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001meo0pa3oBaTeIbHOM  OpraHu3alul U
JETCKO-FOHOIIECKUX OpraHU3alusX;

- YMEHHE  B3aUMOJEHCTBOBATH
COLIMAJIbHBIMU WHCTUTYTaMHU B
COOTBETCTBUM C UX (QYHKIUIMU
Ha3HA4YCHHEM;

- TOTOBHOCTb K TyMaHUTapHOU U
BOJIOHTEPCKOM €SI TEIbHOCTH;
MaTPUOTHYECKOIO BOCIIUTAHHUS:

- c(hopMUPOBAHHOCTH POCCUICKON
IpaXx/1aHCKON UJCHTUYHOCTH,
MaTpuoOTH3Ma, YBAXEHUA K CBOEMY
HapoJly, YyBCTBA OTBETCTBEHHOCTH IEPE
Ponunoii, ropiocty 3a CBOM Kpail, CBOIO
Pomuny, cBOM A3BIK U KYJIBTYpY,
MIPOIIIIOE u Hacrosuiee
MHOTI'OHAIIMOHAJILHOTO Hapoja Poccuwy;

- OEHHOCTHOC OTHOIIICHHEC K
TroCyaapCTBECHHBIM CHUMBOJIaM,
HCTOPUYICCKOMY u MMpupoaAHOMY

HACJEIUI0, TaMSATHUKAM, TPaTuIUsaIM
HaponoB Poccun, poctmwxkenusMm Poccun
B HayKe, HCKYCCTBE, CIIOpTe,
TEXHOJIOTUSIX U TPYAE;

- WJeWHasi yOeKJIeHHOCTh, TOTOBHOCTh K
ciykeHuro  u  3amure  OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CYAh0Y;
OCBOCHHBIE oOyuarouMucs
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MEXKITPEAMETHBIC MOHSATHUS u
YHHUBEpCAIbHBIE  Y4eOHBIE  JEHCTBUS
(perynaTuBHBIE, II03HABATEJIbHBIC,
KOMMYHUKATHBHBIC);

- CHOoCOOHOCThL HMX HCIIOJIB30BaHUS B
COLIMAIbHON
TOTOBHOCTE K

M03HABATEIbHON U
MIPaKTUKE,
CaMOCTOSITEJIbBHOMY  IUIAHUPOBAHUIO U
OCYIIECTBIICHUIO YI€OHOH NeSTETHbHOCTH,
OpraHu3alnuu y4eOHOIro COTpPYIHUYECTBA
C TMENaroru4yecKuMu pabOTHUKAMH U
CBEPCTHHUKAMH, K YYaCTHIO B MIOCTPOCHUU
WHUBUAYAIbHON o0pa3oBaTeNbHOI
TPAeKTOPUHU;
- OBJIa/IeHHE HaBbIKaMH y4eOHO-

CCIIEI0BATEIBCKOM, MPOEKTHON U COLMAIIBHOU

JICATCIIBHOCTH

OK 07. CopeiicTBOBaTh
COXPAHEHHUIO OKpYKarouei
CpeIbl, pecypcocOepekeHHIO,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KIIMMarTa,
MPUHIIUIIBI OEPEKITUBOTO
MPOMU3BOJCTBA, 2P (HEKTUBHO
JIEWCTBOBAThH B
YPE3BBIYANHBIX CUTYAITUIX

- HC IIPUHUMATH ﬂ@ﬁCTBI/Iﬂ, MIPUHOCAIINEC
Bpel OKpYXKarollen cpee;
- YMETb NPOrHO3MPOBATh HEOIAronpHsTHbIE

JKOJIOTUYECKHE IIOCJIEICTBUS
IpEeAIPUHUMAEMBIX JIEHCTBUH,
IIpeI0TBpalaTh UX;

- pacmmpuTh ONBIT  JEATEIBHOCTH

9KOJIOTMYECKON HalpaBIeHHOCTH;

- pa3pabaTbIBaTh IUIaH PELIEHMs] MPOOJIEMbI
c y4eTOM
MaTepHalbHbIX U

aHaJm3a UMEIONTNXCS

HEMATCPpHUAIIbHBIX

- yMETh HNOHATUAMU:  (QYyHKLHSA,

HenpepbiBHAs (YHKIMS, NPOM3BOJHAs, NEpBOOOpa3Hasi,

OIepupOBaThH

OIIpEACIEHHBIA UHTETPAJ; YMETh HaXOIUTh NIPOU3BOIHBIC
JIEMEHTApHBIX ~ (QYHKUMH, HCHOIb3YA
UCCIIE0BaTh B  IPOCTEHIINX

CIIPaBOYHbIE
MaTepUabl; cIIyqasx
(GYHKIIMM HAa MOHOTOHHOCTb, HaXOAWTb HAUOOJBIINE U
HauMEHbIINE 3HAYeHUs (QYHKIUM;, CTpPOUTh TIpaduKu

MHOT'O4JICHOB C HCITIOJIB30BaHHUEM afnrmapara

MaTeMaTHYeCKOTO aHalln3a; MPUMEHITh IPOU3BOTHYIO
MpU pENICHWH 3a7ad Ha JIBFDKCHHWE; pemaTh MPaKTHKO-
HanOOJIbIINE u

OPHUCHTHPOBAHHBIC 3aJa4uu Ha
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pecypcos;
- OCYIIECTBIISATH IIEJICHANPABICHHBIA MOUCK
nepeHoca CpeCTB U CIOCOOOB NEHCTBUS B
npodeccuoHaNbHYIO Cpeay;

- yMeTh
MO3HABATENIbHYIO0 U MPAKTUYECKYIO0 00JIacTH

MIEPEHOCUTh 3HaHUSA B
KU3HEACITEIbHOCTH;

- IpeajaraTb HOBBIE MPOEKTHI, OLIEHUBATH
WJIEU C MO3ULIUN HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

- JaBaTh OILIGHKY HOBBIM CHUTYallUsM,
BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTD,
OLICHMBATh  COOTBETCTBHE  pE3YJIbTAaTOB
LETSIM

HaWMEHBIIINE 3HAUCHUS, HA HAXOXKJICHUE MyTH, CKOPOCTH
Y YCKOPEHHUS;

OIIepUpPOBATH
MPOCTPAHCTBE, TMOJ00HBIE (DUTYPBI
UCIIOJIB30BaTh OTHONICHUE IUIONIA/ICH MOBEPXHOCTEH |

- YMCTb IIOHATUAMMU: JBHUXCHUC B

B IIPOCTPaHCTBE;

00beMOB MTOA0OHBIX (PUTYp NP PEIICHUH 3a7aY;

- YMETh BBIYHCIATh T€OMETPUYCCKUE BEIUYMHBI (JUTMHA,
yroj, TUIOIIA/b,
UCTIOJB3YS U3yUeHHBIC (DOPMYITBI U METOIBI

0o0beM, IUIOIAAb TOBEPXHOCTH),

K 1.2
BBIOOD

OcymiecTBisITh

TEXHOJIOTHH,
WHCTPYMEHTAILHBIX CPEICTB
U CPEJCTB BBIYUCIUTEIHLHOM
TEXHUKU TPH OpraHU3aIuu

mporecca  pa3paboTKu |
WCCIICIOBAHUS 00BEKTOB
npodeccuoHaNbHOM
JIESITCIIBHOCTH

- BJIaJIETh HAaBbIKaMU MOJIy4yeHUs! HH(OpMaLun
u3 TEXHUYECKUX
CaMOCTOATENIBHO  OCYILIECTBIATH
aHaIU3, Pacy€Thl, CHCTEMATU3ALNIO IaHHBIX;

HCTOYHHUKOB,
ITOUCK,

-pemiath TMpUKIAAHBIE 3aJaud B 00JacTu
npodeccnoHaNbHOM e TENbHOCTH;

-3HaYEHUE MaTE€MaTHKU B npodeccroHaibHOI

JACATCIIBHOCTH u OCBOCHUU OCHOBHO1

npodecCuoHaNbHONU 00pa30BaTEIbHON MPOTPAMMEBI;

pu

-3HAaHHUC OCHOBHBIX MAaTEMATUYCCKHUX MCTOINOB PCIICHUA

IMPUKJIAAHBIX 3ala4 B obOmactu HpO(I)eCCHOHaHBHOﬁ

ACATCIIBHOCTH,

-3HaHHE OCHOBHBIX ITIOHSATHI B METOA0B MaT€MaTHU4YCCKOIO
aHalim3a, aJ'IFerBI, reoMeTpruun, TCOpUU BCPOHTHOCTCP'I n
MaTeMaTU4eCKOi CTaTUCTHUKU,

- AJITOPUTMBI ITOMCKA ONITUMAJIBHOT'O PCIICHM.
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IIK 1.4. [Ipunumars
ydacTue B IIpUEMO-
CIATOYHBIX UCIBITAaHUSX
KOMIIBIOTEPHBIX ~ CeTed U
CETEBOIrO 00opy10BaHus
pasInYHOIO YPOBHA M B

OIICHKE Ka4yecTBa u
AKOHOMHUYECKOU

3¢ (HEeKTHBHOCTH CeTeBou
TOTIOJIOTUHU

[1K 2.3. OGecneunBatb co60Op
TAHHBIX TUIs aHanmza
UCIIOJIb30BaHUS U
(G YHKIMOHUPOBAHUS
MIPOrPaMMHO-TEXHUYIECKHIX
CPEICTB KOMITBIOTEPHBIX
ceTen.
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- JIMYHOCTHBIC PC3YJIbTAThI

JInynOCTHBIE PE3YIILTATHI
3

Ko mmuHocTHBIX

peaM3anuy IporpaMMbl BOCIIUTaHUS pe3yJIbTaToB
(Oeckpunmopbwi) peanu3anuu
IIPOrpPaMMBbI
BOCIIUTAHUS
Oco3Haromuit cedst rpakIaHMHOM U 3aIIUTHUKOM BEJIMKOM CTpaHbI JIP 1
["0TOBBIIA NCTIONIB30BATH CBOM JIMYHBIN U MPO(ECCHOHANBHBIN MOTEHIMAN JUIS 3alIUTHl HAMOHAIBHBIX HHTEpecoB Poccun JP2
JleMoHCTpHpYOLIUil TPUBEPKEHHOCTh K POJHOM KYJIbTYpe, HCTOPUUECKOM NaMsTH Ha OCHOBE JIt0OBH K Poaune, pogHoMy 1P 3
Hapozy, MaJIoil pOIMHE, IPU-HATUIO TPAJULMOHHBIX IEHHOCTEN MHOIOHALMOHAILHOIO Hapoa Poccun
[IpyHuMaromuii  ceMelHblE IIEHHOCTM CBOEr0 Hapoja, TOTOBBIM K CO3JAaHUI0 CEMbU M BOCIHMTAaHUIO JI€TEH;
JEMOHCTPHUPYIOIIUN HENPUATHE HACWINSA B CEMBE, YXO0Ja OT POAUTEIBCKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOILLIECHHH CO JIP 4
CBOMMHM JIETbMU U UX (PMHAHCOBOI'O COJIEPKAHUS
3aHUMAIONIMN aKTUBHYIO TPAXKIAHCKYIO MMO3HUIINIO N30UpaTeisi, BOJIOHTEPA, OOIIECTBEHHOTO JACSITEIs JIP 5
[TpuHuMaromui 1enu M 3aJad4d HayYyHO-TEXHOJOTHYECKOro, SKOHOMUYECKOro, MH(popmMalmoHHoro pa3sutus Poccum, P 6
TOTOBBII paboTaTh Ha UX JJOCTH)KEHUE
['OTOBBIIT COOTBETCTBOBATH OXKHJIAHUSIM PaOOTOHATENCH: MPOEKTHO MBICTANUN, 3(PPEKTUBHO B3aUMOJCUCTBYIOMIMI C
YIeHaMU KOMaH/bl U COTPYAHUYAIOIUN € IPYTHUMH JIFOJIbMH, OCO3HAHHO BBINOJHSAIOIUI podeccnoHanbHble TpeOOBaHNUS, 1P 7
OTBETCTBEHHBIN, MYHKTYyalbHbIH, IUCHUIUIMHUPOBAHHBIN, TPYAOTIOOMBBIA, KPUTUYECKU MBICISIINN, HalleJICHHBIA Ha
JIOCTHUYKEHHE TTOCTaBJICHHBIX LIeJeH; 1eMOHCTPUPYIOIIHMA TpodeccnoHabHYIO )KU3HECTOMKOCTh
[Tpu3HaromMii EHHOCTh HENPEPHIBHOIO 00pa30BaHUs, OPUEHTUPYIOIUIICS B U3MEHSIOIIEMCS] phIHKE Tpy/a, N30eraronmi
6e3paboTHIIbI; YIPABISAIOMINNA COOCTBEHHBIM NPO(ECCHOHATBHBIM pa3BUTHEM; PE(PISKCUBHO OLIEHUBAIOUINNA COOCTBEHHBIN JIP 8
KU3HEHHBIN ONBIT, KPUTEPUH JINYHOHN YCIIEITHOCTH
VYBaxarouifii 3THOKYJIbTYpHBIE, PEIUTHO3HbIE TpaBa YellOBE€Ka, B TOM YHUCIE, C OCOOCHHOCTSIMU DPa3BUTHS; UEHSIIHUN 1P 9
COOCTBEHHYIO U UYKYIO YHUKAJIBHOCTb B Pa3JIMYHBIX CUTYalUsAX, BO BCceX (popMax U BUAAX AEATEIBHOCTI
[IpuHUMarOmUi aKTUBHOE y4yacTHE B COLMAIBHO 3HAYUMBIX MEPONPHUATHSIX, COOIIONAIOUIMA HOPMBI INPaBOIOpsIKa, JIP 10

3Hpu600ﬂmc;z KOObL TUYHOCHHbBIX pe3yioemamoe peaiuzayuu npocpammsbl 60CNUMARUL U C Yy4emom ocobennocmeli npod)eccuu/cneuuaﬂbf:ocmu 6 coomeencmeuu ¢ HpuﬂoafceHueM 3

rioon
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CIIEAYIOLINH HJeanaM IpakAaHCKOro o0IecTBa, obecneueHuss 0e30MacHOCTH, MIpaB U cBOOOA rpaxaan Poccuu; roToBblil
0Ka3aTh NOIIEPKKY HYKIAIOIUMCS

JlosnpHBIN K yCTAaHOBKAM U MPOSBICHUSAM IpEICTaBUTENEH CyOKYIbTYp, OTIMYAIONINM UX OT IPYMI C JECTPYKTUBHBIM U

JIP 11
JIEBUAHTHBIM [TOBEJCHUEM
JIeMOHCTpHUPYIOIIMI HENPUATHE U TPEAYTIPEKIAIOIUNA COUUAIBHO OMMACHOE MOBEAECHUE OKPYHKAIOIIUX JIP 12
CrocoOHBI MCKaTh HY)XHBIE HCTOYHUKH WHQPOPMAIIMM W JIaHHBIC, BOCIPHHHMATH, AHAIU3UPOBATh, 3allOMHHATH H
nepenaBaTh HMHQOPMAIMIO C MCHOJIb30BAaHUEM LUMPOBBIX CPENCTB; NPEAyNPEKIAIOUINI COOCTBEHHOE U 4YyX0e JIP 16
JECTPYKTUBHOE TIOBEICHUE B CETEBOM MPOCTPAHCTBE .
['u0ko pearupyromuii Ha MOsIBJICHHE HOBBIX (POPM TPYIOBOM JEATEIBHOCTH, TOTOBBIA K UX OCBOCHHIO JIP 17
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2. CTpyKTypa U coaepxkaHue 001eo0pa3oBaTe/IbHOM TUCHUIIIMHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bup yueOHoi paGoThI Oovem ¢
yacax

O0bem 00pa3oBaTeIbHON NPOrpaMMbl M CHHUILIIMHBI 340

B T.Y.

OcHoBHoOe coaep:xaHue 278

BT. 4..

TEOPETUUECKOe 00yUeHUE 220

MPAKTHUECKUE 3aHATUSA 56

IIpogeccnoHAIBLHO-OPUEHTHPOBAHHOE COAEPKAHUE 56

(comep:kaHue MPUKIATHOTO MOTYJIs1)

BT. 4..

TEOPETUYECKOE 00yUCHHE 4

MPAKTUYECKUE 3aHATUS 52

KoncyabTanumn 2

IpomexyTouHast aTTecTANHNA (IK3aMeH) 6
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2.2. TemaTH4YeCKHUil IUVIAH U COJAEPKAHNE TUCITUTLINHBI

Conep:xkanue y4eOHOro MaTtepuasa (0CHOBHOE M PO(ecCuoHATIBLHO-

HaumeHoBaHue pa3jie/ioB . Oo0bem dopmupyemblie
OPHEHTHPOBAHHOE), JIA0OPATOPHbIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHOI
U TeM 4acoB KOMIIeTeHIIH U
MOAYJb (IPH HAJIMYMH)
1 2 3 4
OcHoOBHOe co/lep:KaHue
Pa3zpean 1.
IToBTOpEHUE Kypca 20
MaTeMAaTHKH OCHOBHOM
HIKOJIbI
Tema 1.1. Coneprkanue y4eOHOro MaTepuana
Hens U 3aJauM | bazoBble 3HAHUS W yMEHHS 10 MaTreMaTuke B MPO(EecCHOHATBPHOM U B
MaTeMaTUKU IIPHU | TIOBCETHEBHOM JESATEIBHOCTH. 9
OCBOCHHU CTICHUANBHOCTH | KoMOMHUpPOBaHHOE 3aHsTHE
Tema 1.2 Coneprkanue y4eOHOro Marepuana
Uucna w  BbryMcieHus. | JlelicTBUS HAJ MOJIOXHUTEIBHBIMEA U OTPUIIATEIIEHBIMEA YUCIIaMU, OOBIKHOBCHHBIMU H OK-01, OK-02,
Bripaxkenus u I[GC\}?ITI/I‘{HBIMI/I JIPOOSIMH. OK-03, OK-04,
npeoOpa3oBaHUs JeticTBust co cTeneHsMu, POpMYJIIbI COKPAIIEHHOTO YMHOKECHHS. 2 OK-05, OK-06,
KomOuHMpoBaHHOE 3aHATHE OK-07
Tema 1.3. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE coJaepKaHue (copep:xanue JIP 1-12, 16, 17
['eomeTpus Ha MIJIOCKOCTH | MPUKJIAAHOTO0 MOXYJIA)
Buap! miiockux Guryp v ux omas.
[IpakTUKO-OpUEHTUPOBAHHBIC 33/1a4M B KypCE T€OMETPUH Ha TIOCKOCTH 2
[IpakTuueckoe 3aHsTHE
Tema 1.4. Coneprkanne y4eOHOT0o MaTeprana
IIpouenTHeIe BeruncacHus | [IpocThie MPOICHTHI, pa3HbIE CIIOCOOBI X BBIMUCIICHUS. CII0KHBIC TTPOIICHTHI
[IpakTHUECKOE 3aHATHE 4

Tema 1.5
YpaBHEHHS U HEPABEHCTBA

CogepxaHue yaeOHOT0O MaTepuana

Jlunelinble, KBaJipaTHbIE, IPOOHO-JIMHEHHbIE YPaBHEHHS 1 HEPABEHCTBA
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[IpakTrueckoe 3aHsTHE

Tema 1.6.
CucreMpl ypaBHEHMH H

Conepxanue yyeOHOro MaTepuaia

CniocoOnbI penieHust CUucTeM JUHEHHBIX ypaBHeHUH. [TonsaTus: marpuna 2x2 u 3x3,

HEPaBEHCTB onpenenuTenb Marpuibl. Merox I'aycca. Cuctembl HEIMHEWHBIX YPaBHEHUHU.
CucreMbl HepaBEHCTB 6
Komb6unupoBanHoe 3ansatue
Tema 1.7. Cogepxanue yaeOHOT0O MaTepuaa
BxonHoi KOHTPOJIb Boruucnenuss u mpeoOpa3oBaHus. YpaBHEHHs W HepaBeHCTBA. ['eomerpust Ha
IJIOCKOCTH 5
KonTponbHas pabota. BxogHoi KoHTpoIb
Pazpea 2.
IIpsamMble ¥ MJIOCKOCTH B 20
NPOCTPAHCTBE
Tema 2.1. Coneprkanue y4eOHOro MaTepuana
OcHoBHbIE nouatus | [Ipenmer crepeomerpuu. OCHOBHbIE TIOHATUS (TOYKa, MpsMasi, IUIOCKOCTD,
CTEPEOMETPUHU. npoctpancTtBo). OCHOBHBIE — akCHOMBI  cTepeomerpuu.  llepecekaromuecs,
Pacnoyioxkenue npAMBIX M | mapajielbHble M CKpelluBamomuecs  npsamble. [Ipu3sHak ¥ CBOMCTBO 9
IJI0CKOCTEN CKPEIIHUBAIOIIUXCS TPIMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
. KomM6unmnpoBanHoe 3aHsTue OK-01, OK-03,
ema 2.2, Coneprkanue y4eOHOro MaTepuana OK-04, OK-07
[TapannensHocTs npsAMbIX, | [lapamienbHbie npsiMas u 1wiockocth. Ompenenenue. [lpusHak. CpoiictBa (c MK-12 14 23
OpAMOM M IJIOCKOCTH, | ToKa3atenbcTBOM). [lapannensusie mnockoctu. Onpenenenue. [Ipuznak. ColicTBa P 1_1’2 16, 17
IJI0CKOCTEN (c nokazatenbcTBOM). TeTpasap W ero sneMeHTHl. [lapannenenumen u ero 6 T
s1emMeHThl. CBOMCTBAa MPOTUBOIOJIOKHBIX TPaHEW M JUaroHajel napasuiesenurena.
IToctpoenue ceuenuii. Peienue 3amau.
Komb6unupoBanHoe 3aHsaTue
Tema 2.3. Coneprkanne y4eOHOT0 MaTeprana
[lepneHUKyYISIPHOCTH [lepnenaukynspusie npsimbie. llapannenbHble TpsiMble, NEPHEHAUKYISIPHBIE K

IPSMBIX, IPSIMOH U
IJIOCKOCTH, MJIOCKOCTEN

wiockocTd.  IIpu3Hak  NEepneHAMKYISIPHOCTH  HpSMOM U
Joka3zarensctBo. [lepnenaukynsap u HakiaoHHas. IlepneHAMKYISpHBIE MIIOCKOCTH.
[Ipu3Hak nepneHMKyISIPHOCTH MJIOCKOCTEN. Jloka3aTenbeTBo.

IIJIOCKOCTH.
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PaccrosiHus B mpocTpaHCTBE

KomOunupoBanHoe 3anstue 2
Tema 2.4. Cogneprkanue ydeOHOro Mareprasa
Teopema 0 Tpex Teopema o Tpex mnepneHaAuKyspax. Jloka3zarenbCcTBO. YTON MEXKIYy MOpsSMOM U
TCPHCHARKYIApax IUIOCKOCTBIO. YTOJI MEXAY INIOCKOCTAMHU 4
Komb6unupoBanHoe 3ansatue
Tema 2.5. IIpodeccnoHanbHO-0PHEHTHPOBAHHOE cojieprkaHue (conep:xanue
[TapanneneHsie, NPHUKJIATHOTO MOIYJISA)
NEpIEeHIUKYIIIPHBIE, AkcuoMbl  crepeoMeTpud. llepneHANKYISIpHOCT, MPSAMOM U TUIOCKOCTH,
CKPEILMBAOIIUECS NPAMBIE | MApAIICIbHOCTh IBYX PSIMBIX, MIEePIECHIUKYIISIPHBIX IUIOCKOCTH, 4
NEPIEeHIUKYISIPHOCTD TUIOCKOCTEH
[TpakTHdeckoe 3aHsATHE
Tema 2.6. Coneprxkanue y4eOHOro Matepuana
Pemenue 3anau. Ilpsamelie u | Pacnonoxenne NpsMBIX M IUIOCKOCTEH B MpocTpaHCTBE. [leprneHanKynIspHOCTh U
IJIOCKOCTH B | MapaJuyIesIbHOCTh MPSAMBIX U IIocKocTel. CKpeluBaroyecs npsimbie 2
MIPOCTPAHCTBE KonTponbhas pabota no pazneny 2 «lIpsiMble U MIIOCKOCTH B TPOCTPAHCTBE»
Pa3nea 3.
Koopaunartel 1 BeKTOpBI 16
Tema 3.1. Coneprxanue yueOHOro MaTepuaa
JlekapTOBEI KOOpAMHATHI B | /lekapTOBBI KOOpAMHATHI B MpocTpaHcTBe. IIpocreiimne 3amaunm B KOOpAUHATaX.
npoctpancTse. Paccrosnue | PaccTosiHue Mexly IByMs TOUKaMH, KOOPAUHATHI CEpeIMHbI OTpE3Ka 4
MEXIy JBYMs TOYKaMH. | KoMOMHUPOBAHHOE 3aHITHE OK-02, OK-03,
Koopaunatel  cepenuHsl OK-04, OK-07
Tema 3.2. Conepxanue yueOHOro MaTepuana JIP 1-12, 16, 17
Bexropsl B mpoctpancTse. | BekTopbel B mpoctpaHcTBe. CJ0KEHHE W BBIYMTAaHHE BEKTOPOB. YMHOXXEHHE
Yron Mexay BEKTOpaMH. | BeKTopa Ha uucio. KommuanapHsie BeKTopbl. CKaIsipHOE MPOU3BEIEHNE BEKTOPOB.
CkanspHoe mpousBelieHHe | Pa3noxkeHne BEKTOpa Mo TpeM HEKOMILIaHApHBIM BekTopaM. KoopauHaThl BEKTODA, 6

BEKTOPOB

CKaJISIPHOE NPOU3BEACHHUE BEKTOPOB B KOOPJAUHATAX, YTOJI MEXY BEKTOPAMHM, Yrojl
MEX1y MPSIMON M TUIOCKOCTBIO, YTOJl MEXKIY IIIOCKOCTSMH. Y paBHEHHUE MIOCKOCTH.
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I'eomeTrpuueckuii cMbIC OnpenenuTens 2x2

KomOunupoBanHoe 3anstue

Tema 3.3. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE coJepkaHue (copep:xanue
[IpakTuko- MPUKJIATHOTO0 MOYJIf)
OpueHTHpOBaHHbIe 3a1aud | KoopanHaTHas MiockocTh. BeruncieHne paccTosHUIM U IJIOMaAeld Ha IUIOCKOCTH.
Ha KOOpAMHATHOM | KonmuecTBeHHbIE pacyeThl 4
IIJIOCKOCTH [IpakTuueckoe 3ansaTue
Tema 3.4. Cogepxanue yaeOHOTO MaTepuaa
Pemenue 3a1a4. | /lekapToBbl KOOPAMHATHI B MMPOCTpAHCTBE. BekTopsl B npocTpancTe. CiloxkeHue u
Koopaunatsl u BEKTOpBI BBIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha yucio. KoMIuiaHapHble BEKTOPBI.
CkansipHoe  NpOU3BEACHHE  BEKTOpPOB. PasiokeHue BeKTopa IO  TPeEM
HEKOMILUIaHAapHbIM BekTopaM. Ilpocreiimne 3agaun B koopauHarax. KoopauHatsl 5
BEKTOPA, PACCTOSIHUE MEXAY TOUKaMH, KOOPAUHATHI CEPEANHbBI OTPE3Ka, CKaISPHOE
IIPOM3BE/IEHNE BEKTOPOB B KOOpPJMHATAX, YrOJ MEXIY BEKTOpPaMH, yrojl MEXIy
IPSIMON U IJIOCKOCTBIO, YTOJI MEXKAY IIOCKOCTSIMU
KonTtponpHast padora no pazneny 3 «KoopanHaThl 1 BEKTOPBI»
Pazgen 4.
Crenenu " KOPHH. 18
CrenenHnast pyHKUIMA
Tema 4.1. Coneprkanue y4eOHOro MaTepuana
Crenennas  QyHKUus, e | [ToHsTHe KOpHSI N-OM CTENEHU U3 ACHUCTBUTENBHOTO yucaa. OyHKIUU y = VX ux 4 OK-01. OK-02
1 (9] v v 9 H
CBOUCTBa cBoiicTBa u rpaduku. CBoHCTBa KOPHS N-0if cTeNeHn OK-03, OK-04,
KomOunmnpoBaHHoe 3aHATHE OK-05, OK-07
Tema 4.2. Coneprkanne y4eOHOro MaTepuana TK-1.2, 1.4, 2.3
Ipeobp aSOVBaHHe [IpeoOpazoBanue UpparMOHATBEHBIX BIPAKECHUIA 4 JIP 1-12, 16, 17
BlzlpameHHH ¢ KOPHAMH 12 KomOunupoBanHoe 3aHsTue
Oif cTeneHu
Tema 4.3. Copneprxanue yueOHOro MaTepuaa
CpoiictBa  crenenu ¢ | [lonstue creneHu ¢ qr00BIM pallMOHAIBHBIM TOKa3aTenaeM. CTerneHHble (YHKIIHH, 2
palMoHaIbHBIM U | UX CBOMCTBA U rpaduKu
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JENCTBUTEIBHBIM KombOunupoBanHoe 3aHstue
I10Ka3aTeIsIMU
Tema 4.4. Cogepxanue yaeOHOTO MaTepuaa
Pemenue PaBHOCWIIBHOCTh HMppallMOHANbHBIX YpPaBHEHUH W HEPaBEHCTB. MeTOIbl HX 6
UppanoHaIbHBIX pemienus. Penenre uppanuoHaabHbIX YpaBHEHHUM U HEPaBEHCTB
YPaBHEHHUiT ¥ HCPABEHCTB | KOMOMHUPOBAHHOE 3aHATHE
Tema 4.5. Coneprkanue ydeOHOro MaTepuasa
Crenenu u KopHH. | OnpeneneHue creneHHoil ¢yHkiuu. lMcrnonb3oBaHue ee CBOICTB MpU pelIeHUU 5
CrenenHas pyHKUIUSA YpaBHEHHIA U HEPABEHCTB
KonTponpHas padora no pazaeny 4 «Crernenu u kopau. CteneHHas QyHKITHS
Pa3znea 5.
IToxa3arenbHas 18
pysxuus
Tema 5.1. Coneprkanue y4eOHOro Marepuana
ITokaszarenpHass GyHkuus, | CTeneHb ¢ NPOU3BOJBHBIM  JCHCTBUTENBHBIM  MOKa3areneM. OrnpeneneHue
€€ CBOMCTBa noKa3aTeabHON (DYHKIMH, €e CBOHCTBa M TpaduK. 3HAKOMCTBO C NPUMEHEHHUEM 4
noka3arelbHONM (QyHKUIMU. PemieHue mokazareiabHbIX ypaBHEHUN (YHKIIMOHAIBHO-
rpau4ecKuM METOJI0OM
KomOuHmnpoBaHHoe 3aHsATHE OK-01, OK-02,
Tema 5.2. Cogepxanue yaeOHOTO MaTepuana OK-03, OK-04,
Pemenne mnoxkasarenbHbIX | PemieHne TMOKa3aTeNbHBIX YPaBHCHWH METOJIOM YpPaBHHBAHHS —ITOKA3aTENCH, OK-05, OK-07
YPaBHEHMH U HEPABEHCTB | METOJIOM BBEJICHHSI HOBOHM MEPEMEHHOW, (DYHKIIMOHAIBEHO-TPAQUIECKUM METOIOM. 8 JIP 1-12, 16, 17
Pemenne nokasarenbHbIX HEPABEHCTB
[TpakTrueckoe 3aHsATHE
Tema 5.3. Coneprxanue yueOHOro MaTepuaa
Cucrembl TIOKa3aTeNbHBIX | PelieHue cucTeM mokas3aresibHbIX ypaBHEHHMA 4
YpaBHEHUU KomMmOuHMpoBaHHOE 3aHSTHE
Tema 5.4. Coneprkanne y4eOHOT0o MaTeprana
Pemenue 3a1a4. | PemieHne mnoxasarenbHBIX YpaBHEHUH METOJOM YpaBHUBAaHUS IIOKa3aTeled u 2

[Toka3zarenbHast QyHKIHS

METOJIOM BBEICHMS HOBOM HepeMeHHOﬁ. Pemenne noka3arenbHBIX HCPAaBCHCTB
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KonTtponbHas padora no pazneny 5 « IlokazarenbHas GyHKIHSD»

Paznean 6.
Jlorapugmsi.
Jlorapumuueckas 30
byHkuus
Tema 6.1. Cogneprkanue ydeOHOro Mareprasa
Jlorapudm yucina. | Jlorapudm uncna. JlecITUYHBIN 1 HATypaIbHBIN JIOTapU(PMBI, YHCIIO €
JecaTnYHbI 1 | KoMOMHHpOBAaHHOE 3aHATHE 4
HaTypaJIbHBIN JIoTapu(MBI,
YHCIIO €
Tema 6.2. Cogepxanue yueOHOro MaTepuana
CpoiictBa  norapu¢mos. | CpoiicTBa jorapudmoB. Oneparius JJorapupMUpPOBAHHU.
Onepanus KombOunnpoBanHoe 3aHsaTue 6
norapuMUpOBaHUS
Tema 6.3. CopepxaHue yaeOHOT0 MaTepuaa
Jlorapudmmueckas Jlorapudmuueckas QyHKIIUS U €€ CBOHCTBA 4
¢byHKIUS, ee CBOWCTBA KombOunnpoBanHoe 3aHsaTue
Tema 6.4. Coneprxanue yueOHOro MaTepuasa
Pemenue [Tonstne norapupmudeckoro ypaBHeHus. Omnepainus NOTEHUUpOBaHUS. Tpu
JorapupMUUECKUX OCHOBHBIX METOJa pemIeHHs JOTapu(MUUECKUX YpaBHEHHN: (YHKIIMOHAIBHO- 8
YPaBHEHHU U HEPABEHCTB | Tpad)MYeCKUil, METOJl TOTEHIIMPOBAHUS, METOJ BBEICHHUS HOBOH MEPEMEHHOM.
Jlorapudmuueckue HepaBEeHCTBA
KomOuHmnpoBaHHoe 3aHATHE
Tema 6.5. Coneprxanue yueOHOro MaTepuaa
Cuctemsl AJNTOPUTM pELIeHUs CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOrapupMUUECKHX
JorapupMHUUECKUX YpaBHEHHIA U HEPABEHCTB 2
YpaBHEHUU KomMmOuHMpoBaHHOE 3aHSTHE
Tema 6.6. IpodeccnonaIbHO-OPHEHTHPOBAHHOE colep;KkaHue (coneprkanue
Jlorapudmsl B npupoae U | NPUKJIATHOTO MOIYJIsI)
TEXHUKE
[Ipumenenune norapu¢ma. Jlorapupmuueckas crupanb B mnpupone. Ee 4

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
IIK-1.2,1.4,2.3
JIP 1-12, 16, 17
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MaTeMaTUYECKUE CBOMCTBA

HpaKTI/I‘IeCKOG 3aHATUC

Tema 6.7. Cogneprkanue ydeOHOro Mareprasa 2

Pewmenne 3aga4. | Jlorapupmuueckas  pynkums. Pemenwe — mpocTedmux  JorapupMHYEeCKHX

Jlorapudmer. ypaBHEHUH

Jlorapudmuueckas Kontponpnast pabora mo pazmeny 6 «Jlorapudmuyeckas ¢ynkuus. Pemenue

GyHxms NPOCTEUIINX JIOTapU(PMUUECKUX YPABHEHUI

Paznea 7.

OcHoBbI

TPUTOHOMETPHH. 40

Tpuronomerpuieckue

pyHxuun

Tema 7.1. Coneprkanue y4eOHOro Marepuana

Tpuronomerpuyeckue Panuannas mepa yria. IIoBopoT Touku BOKpYr Hauajga koopauHaT. OnpeneneHue

(GyHKLUE HPOU3BOJBHOIO | CHHYyCA, KOCHHYCA, TAHTCHCA M KOTAHTeHCA. 3HAKHM CHHYCA, KOCHHYCa, TAHTCHCA U 4

yria, yucna. Paguannas ¥ | KOTaHTeHCA 1O YETBEPTSAM. 3aBUCHMOCTh MEX/Y CHHYCOM, KOCHHYCOM, TAaHT€HCOM

rpagycHas Mepa yria E KO”gaHFeHCOM OJTHOT'O U TOTO XK€ yIJIa OK-01, OK-02,
OMOMHUPOBAHHOE 3aHATHE OK-03, OK-04,

Tema 7.2. Coneprkanue y4eOHOro MaTepuana OK-05. OK-07

OcHoBHbIE Tpuronomerpuueckue ToxaecTsa. CUHYC, KOCUHYC, TAHT€HC M KOTAHI'€HC YTJIOB OM K-1. 2? 14.2.3

TPUTOHOMETPUUECKHE - o. DopmynbIpUBeICHUS 4 JIP 1-12, 16, 17

TOXKJIECTBA. KomOunmnpoBaHHoe 3aHATHE

DopMmyIbl IPUBEIECHUS

Tema 7.3. Coneprxanue yueOHOro MaTepuaa

Cunyc, kocuHyc, TaHreHc | Cymma um pasHocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC W KOCHHYC

CyMMBI M Pa3HOCTH [IBYX | ABOMHOTO yrima. @DopMmynsl TOJOBHMHHOTO yria. [IpeoOpa3zoBaHus CyMMBI

YTJIOB TPUTOHOMETPUUECKUX (GYHKIMI B NPOU3BEIEHUE U TMPOU3BEACHUS B CYMMY. 8

Cunyc u KOCUHYC | BrlpakeHre TpUTOHOMETpUYECKHMX (YHKIUI Yepe3 TaHIeHC IOJOBHUHHOIO

nBoMHOrO yria. ®opmyiibl
MIOJIOBUHHOTO yIJIa

aprymeHnrTa. [IpeobpazoBanus mpoCTeHIINX TPUTOHOMETPHUUECKHUX BbIPAXKEHHM

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.4.

CogepxaHue yaeOHOT0O MaTepuana
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OyHKIIMK, HUX CBOWCTBA.

Ob6nacTh onpeneneHUss U MHOXKECTBO 3HaYeHUH (QyHKIMHA. YETHOCTH, HEUETHOCTD,

CriocoOsr 3aJaHus | epUOANYHOCTh (hyHKIMHA. CriocoObl 3ajaHus QyHKIUN

byHKIUH KomMbunmnpoBanHoe 3aHsTHE

Tema 7.5. Cogneprkanue ydeOHOro MaTepuasa

Tpuronomerpuueckue OO6nacTh ompesneneHus ¥ MHOKECTBO 3HAYCHUIH TPUTOHOMETPUYECKHUX (YHKITHH.

GbyHKIIMM, UX CBOWCTBA U

YETHOCTD, HEYETHOCTD, IEPUOAMYHOCTD TPUTOHOMETpHUecKUX (QyHKIuMA. CBONCTBA

rpaduku U rpaduky QyHKIUR Y = COS X,y =Sin X,y =tg x, y = ctg x.
KomMbunmnpoBanHoe 3aHsTHE.
Tema 7.6. Coneprkanue y4eOHOro Marepuana
[TpeobOpaszoBanue CxaTtue u pacTspkeHre Tpad)uKOB TPUTOHOMETPHUYCSCKUX (PYHKITHIA.
rpadukoB [TpeoOpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIA
TPUTOHOMETPUYECKHX [TpakTHdeckoe 3aHsATHE
byHKIUI
Tema 7.7. IIpodeccrnonaibHO-OPUEHTHPOBAHHOE cojiep:xaHue (comepskanue
Onucanue NPHUKJIATHOT0 MOIYJISA)
MMPOU3BOJACTBEHHBIX Hcnonb30BaHMe CBOWCTB TPUTOHOMETPUYECKUX (QYHKIHH B TPO(HECCUOHATBHBIX

IPOLECCOB €  IMOMOIIBIO
rpadukoB pyHKIMH

3agadax

HpaKTI/IquKOC 3aHATUC

Tema 7.8. Coneprxanue yueOHOro MaTepuaa
OO6patHble OO6parHble Tpuronomerpuyeckue GyHkuuu. Mx cBolicTBa u rpaduku
TPUTOHOMETPHUUYECKHE
KomOunmnpoBaHHoe 3aHATHE
byHKIMHA
Tema 7.9. Coneprkanue y4eOHOro MaTepuana
Tpuronomerpuueckue VYpaBHeHue cos x = a. YpaBHeHue SinN X = a. YpaBHeHue g x = a, clg x = a.

YpaBHCHHA U HCPABCHCTBA

Pemenne TPUTOHOMCTPUICCKUX ypaBHCHI/Iﬁ OCHOBHBIX THIIOB: HpOCTCﬁIJ.IHC
TPUTOHOMCTPHUYCCKUC YPAaBHCHUS, CBOAAIIHUECA K KBaApPAaTHBIM, pPCIIaCMbIC
Pa3JI0KCHUCM Ha MHOXUTCIIN, OAHOPOIAHBIC.

HpOCTCfIU.IPIC TPUTOHOMCTPUYICCKNEC HCPABCHCTBA

Komb6un1poBaHHOE 3aHATHE.

Tema 7.10.
CucreMsl

Coneprkanue ydeOHOT0 MaTeprana

CucreMbl IPOCTENIINX TPUTOHOMETPUYECKUX YPAaBHEHUN
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TPUTOHOMETPUIECKHIX KoMOuHMpoBanHOe 3aHsTHE

YpaBHEHUU

Tema 7.11. CopepxaHue yaeOHOTO MaTepralia

Pemenne 3anmau. Ocnosel | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHU. Pemenue

TPUTOHOMETPHH. TPUTOHOMETPHUYECKUX YPABHEHUIN M HEPABEHCTB B TOM YHCJIE C HCIOJIb30BAaHHEM 2

Tpuronomerpuieckue CBOMCTB (DYHKITHI.

GyHKIIN KonTponpHas padora

Paznean 8.

KomniekcHsblie yncia 8

Tema 8.1. Cogepxanue yueOHOro MaTepuana

KomriekcHbie yncna [Tonstne komIuiekcHoro umcia. ConpspKeHHbIE KOMIUICKCHBIC YMCIA, MOAYJb U
apryMeHT KOMIUIGKCHOro uucia. ®dopMa 3amucu KOMIUIGKCHOTO — YHCIIa 4 OK-01, OK-02,
(reomeTpuueckasi, TPUTOHOMETpUYECKas, aiureOpauudeckas). Apudmernyeckue OK-03, OK-04,
IEUCTBUS C KOMIUIEKCHBIMH YHUCIIAMU OK-05, OK-07
KomOunupoBanHoe 3anstue JIP 1-12, 16, 17

Tema 8.2. Cogepxanue yueOHOro MaTepuana

[Tpumenenue BeimoyiHeHHe  pacueToB ¢ MOMOIIBIKD  KOMIUIGKCHBIX — umcen.  [Ipumepbr

KOMIUIEKCHBIX UHCEN MCIIOJIb30BaHMUsI KOMIUIEKCHBIX UHCEI 4
[IpakTnueckoe 3aHsTHE

Paznen 9.

IIpousBonnas ¢yHkuuH, 40

ee pMMeHeHne

Tema 9.1. Copnepxanue yueOHOro Marepuaia OK-01, OK-02,

[TonsTe  mpou3BOAHOI. | OnpeneneHne YUCIOBOM MOCIENOBATENBHOCTH U CIIOCOObI ee 3amanus. CaolicTa OK-03, OK-04,

@opMynel M TpaBWia | YUCIOBBIX MocienoBarenbHocTed. OrpeneneHue Ipejena MociaeI0BaTeIbHOCTH. OK-05, OK-06,

g hepeHIMPOBaHUS Boiuncnenne  mpegenoB  mocnenosatenbHocTed.  Ilpemen ¢yHkumm  Ha 2 OK-07
Oeckoneunocty. [Ipenen Gynkuuu B Touke. [Ipupamienue aprymenra. [Ipupamienue IIK-1.1,2.1,4.2
Gyskuuu. 3amaum, NPUBOAAIIME K TOHATUIO IPOM3BOAHON. OmpeneneHue JIP 1-12, 16, 17

MIPOU3BOJHON. AJITOPUTM OTBICKAHUS IIPOU3BOJTHON

KomMmOuHupoBaHHOE 3aHsTHE
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Tema 9.2.
IIpousBoaHsbIe CyMMBI,
pPa3HOCTH  IIPOU3BEJEHUS,

CopepxaHue yaeOHOTO MaTepralia

Dopmynsl quddepennuponanus. [Ipasuna nuddepeHnupoBaHus

KOM6I/IHI/Ip0BaHHOC 3aHATUC

4acTHOTO

Tema 9.3. Coneprkanue ydeOHOro Marepuasa

[IpousBoaHbIe Onpenenenne cinoxHoi ¢GyHkiuu. [Ipon3BoaHass TPUTOHOMETPUYECKUX (DYHKITHIA.
TPUTOHOMETPHUYECKHX [IpousBoHas CIOKHON (YHKITUN

¢ynkuuid.  [IpomsBoanas
CIIOKHOW (hYHKIIMU

KomOunupoBanHoe 3anstue

Tema 9.4.

ITonsTue 0
HEMPEPBIBHOCTU (YHKIUH.
Metoa nHTEpBaIOB

Coneprxkanue yueOHOro MaTepuana

[lonsarue HenpepwsiBHON QyHKIuU. CBolicTBa HeNpephlBHON (yHKIUH. CBs3b
MEXy HETIPEPHIBHOCTHIO U AP PepeHIIMPYEMOCTHIO (PYHKIIUN B TOUKE. AJITOPUTM
pelIeHNs HEPaBEHCTB METO/I0M UHTEPBAJIOB

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 9.5. Coneprkanue y4eOHOro Marepuana
I'eomerprueckuii u | [eomMeTpudeckuii CMBICT TPOWU3BOAHON (YHKIMH — YITIOBOH KOX(PHUIMEHT
buznveckuit CMBICIT | KacaTeIbHON K Trpaduky (YHKIHMU B TOUKE. YpaBHEHHME KacaTelbHOH K rpaduky
IIPOU3BO/IHOM (GyHKUIMU. AJTOPUTM COCTaBJICHUsS] YpaBHEHMs KacaTeldbHOM K rpaduky QyHKIMH
y=f(x)
KomOuHmnpoBaHHoe 3aHATHE
Tema 9.6. ConepxaHue yaeOHOTO MaTepuala
PuznuecKuit cMbICH | @u3nyeckuil (MeXaHWYEeCKUI) CMBICT IPOU3BOJHOM — MIHOBEHHAash CKOpPOCTh B
MPOM3BOIHON B | MOMEHT BpemenH ¢ v = S'(t)
npo¢ecCHOHATBHBIX [TpakTHyeckoe 3aHsTHE
3ajjauax
Tema 9.7. Cogepxanue yaeOHOTO MaTepuana

MOHOTOHHOCTh ()YHKITUH.
Touku 3xcTpeMyMa

Bo3pacranne u yObiBaHME (PYHKIIMH, COOTBETCTBHE BO3pACTaHMsI W YOBIBaHMS
GbyHKIMM 3HaKy Npou3BoAHOW. IloHATHE TPOM3BOJHONW BBICHIETO MOPSIKa,
COOTBETCTBHUE 3HaKa BTOPOW MPOM3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH) (pyHKIIMU Ha
oTpe3ke. 3ajaud Ha MAaKCUMyM U MHUHUMYM. lloHATHE acHMMNTOTHI, COCOOBI KX
ornpeneNneHusi. AJIrOpUTM HcCcieoBaHUs (YHKIMHM M MOCTPOEHHs ee rpaduka c

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
IIK-1.2,14,2.3
JIP 1-12, 16, 17
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MOMOILBIO TPOU3BOIHOMU. J[poOHO-NTMHEeHAs PyHKINS

KomOunupoBanHoe 3anstue

Tema 9.8.
WccnenoBanue GyHKIMN 1

Conepxanue yaeOHOro MaTepraia

HccnenoBanue QyHKIIME HA MOHOTOHHOCTB M MTOCTPOEHHUE I'PauKOB.

MOCTPOSHUE IPaPuKOB 4
KomOuHMpoBanHoe 3aHsTHE

Tema 9.9. Cogneprkanue ydeOHOro MaTeprasa

Haubonbiee U | HaxoxeHne HauOONBIIEr0 W HAWMEHBINETO 3HAYCHWH (QYHKIUH, MTOCTPOCHHE

HaMMEHbIIIee 3HAa4Y€HUs | Tpa)IKOB MHOTOWICHOB C UCIIOJIb30BAHUEM aliapaTa MaTeMaTHIeCKOTO aHaIHM3a 2

byHKIUHT KoMOMHHPOBaHHOE 3aHATHE

Tema 9.10. IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (comep:xanue

Haxoxnenue MPUKJIATHOTO MOIYJIS)

ONTUMAJILHOTO pe3yibTara | HauMeHbIiee M HanOobliee 3HaYCHUE PYHKIIUU 6

C MOMOIIBIO TPOU3BOAHON | [IpakTHYECKOE 3aHATHE

B IIPAaKTUYECKUX 3a/1a4ax

Tema 9.11. Coneprkanue y4eOHOro Marepuana

Pemenne 3a1a4. | @opmyinbl U npaBuia quddepennuposanus. Mcenenopanre GyHKIUN ¢ TOMOIIBIO

[Tpoussoanas GyHkuH, ee | npon3BoaHON. Hanbomnbiiee 1 HauMeHbIIIee 3HAYCHHS (PYHKIIUH 2

IpUMEHEHHE KonrponsHas pabora

Pazgen 10.

MHororpaHHuKH M TeJjia 46

BpaleHus

Tema 10.1. Copnepxanue yueOHOro Marepuana OK-01, OK-02,

Bepmunsl, pebpa, rpanu | [ToHsTne MHOrorpaHHuka. Ero sjieMeHTBI: BEPIIMHBI, pedpa, rpaHu. J(MaroHais. OK-03, OK-04,

MHOT'OTpaHHHUKA Ceuenue. Bolnykiible 1 HEBBITYKJIbIE MHOIOI'PaHHUKH 2 OK-05, OK-06,

KomOunupoBanHoe 3aHstue OK-07

IK-1.2,1.4,2.3
JIP 1-12, 16, 17
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Tema 10.2.

IIpusma, ee
COCTaBJISIOIINE, CEUYCHHUE.
[Ipsmass wu npaBwiIbHAA

Conepxanue yyeOHOro MaTepuaia

[Tonsitue npusmbl. Ee ocHoBanust u GokoBbie rpanu. Bricota mpusmsl. [Ipsmas u
HakJIOHHas npu3Ma. [IpaBunbHas npusma. Ee ceuenue

Komb6unupoBanHoe 3ansatue

MIPU3MBI
Tema 10.3. Cogepxanue yaeOHOTO MaTepuana

[Tapamtenenurnen, Ky0. | [Tapanienenumesa, CBOMCTBA MPSIMOYTOJBHOTO Mapajiesnenuneaa, kyo. CeueHue
Ceuenue KyOa, | Kyba, mapayiesienumeaa

napajuiesienune1a KombOunnpoBanHoe 3aHsaTue

Tema 10.4. Cogepxanue yueOHOro MaTepuana

[Mupamuna, ee | [lupamuna u ee onemeHtsl. CedeHue mnupamuasl. l[lpaBunpHas nupamMuja.

COCTaBJISIOLINE, CEUYCHHUE.
IIpaBunpHass  nupamuja.
VYceuennas nupamuaa

VYcedenHas nupamuaa

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 10.5.

Coneprkanue y4eOHOro MaTepuana

boxoBas u nonHas | [Inomans 6OKOBOI U MOIHON TOBEPXHOCTH MPU3MBI, TUPAMHJIBI
MOBEPXHOCTh npu3Mel, | KomOWHIpOBaHHOE 3aHSATHE

UPaMHUIBI

Tema 10.6. Coneprxanue yueOHOro MaTepuaia

Cummerpust B KyOe,
napaJulesenurnene,
pHU3Me, THpaMHJIe

CuMMeTpusi OTHOCHUTEIBHO TOYKM, HpsIMOM, Imiiockoctu. Cummerpust B KyoOe,
napajelenunene, npusme, mupamue

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 10.7.
IIpumepsl cumMMmeTpuil B
npodeccun

IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE
NPHUKJIATHOT0 MOIYJIS)

coJaepKaHue (copep:xanue

CumMeTpHs B IPUPOJE, APXUTEKTYpE, TEXHUKE, B OBITY

HpaKTI/ILIeCKOC 3aHATUC

Tema 10.8.

IIpaBunbHBIE
MHOTOTpaHHUKH, ux
CBOMCTBA

Cogepxanue yaeOHOTO MaTepuana

IToustTne IIPaBHUJIBHOTI'O MHOTOT'paHHHKA. CsoiicTBa IIpaBHJIBHBIX MHOTOTPaHHHUKOB

[IpakTHueckoe 3aHsATHE

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
IIK-1.2,1.4,2.3
JIP 1-12, 16, 17
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Tema 10.9.
Humusap, €ro
cocrasistrome. CeyeHue

Copepxanne yaeOHOTO MaTepuana

Hunuuap u ero snemenTsl. CedeHue numHApa (MapayuieIbHOE OCHOBAHUIO U OCH).
Paseeprka mmimHIpa

OujimHApa KOM6HHHp0BaHHoe 3aHATHE
Tema 10.10. IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE coJiep:KaHue (conep:xanue
Konyc, €ro | MPUKJIAJTHOT0 MOTYJISA)

cocrasistromue. CeyeHue

Konyc u ero onementsl. CeueHue KoHyca (mapaUieIbHOE OCHOBAHHUIO U

KOHYcCa poxoJslIee Yepe3 BepIInHy), KOHnYecKue ceueHus. Pa3zBepTka koHyca
KomOunupoBanHoe 3anstue

Tema 10.11. Cogepxanue yueOHOTo MaTepuana

Y cedeHHbIi KOHYC. | YceueHHblil konyc. Ero obpasyrormas u Beicota. CedeHne yceueHHOro KOHyca

Ceuenue ycedueHHOro | KomOuHNpOBaHHOE 3aHATHE

KOHYcCa

Tema 10.12. Coneprkanue y4eOHOro Marepuana

[ap u chepa, ux ceueHus

Hlap u cdepa. B3aumuoe pacronoxenne cdepsl u iockoctu. Cedenue mapa,
chepnl

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 10.13.

Ilonsatue 06 o0beMe Tena.
OTtHolenne 00BEMOB
MOAOOHBIX TE

Copepxanue yaueOHOT0O MaTepuana

[Tonsatue o6 oOveme Tenma. OObeM Kyba M TPSMOYTOJBHOTO IMapasuieseNnuIeia.
O6bem mnpusmbl u  mwMHApa. OTHOmIEeHHE O00BEMOB MOJOOHBIX  Tedl.
I'eomeTpuueckuii CMBICT OpeaeauTeNs 3-TO MOpsIIKa

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 10.14.
O6vemMbl ¥ TUIOIAAU
ITOBEPXHOCTEN TEN

Cogepxanue yaueOHOT0O MaTepuana

O06wembl upamu bl U KoHyca. O6bvem mapa. [1nomanu noBepxHocTei Ten

KoMmOuHMpOBaHHOE 3aHSTHE

Tema 10.15.
KombOunanmu
MHOTOTPaHHUKOB H  Tel
BpaIICHUS

Cogepxanue yaeOHOTO MaTepuana

KOM6I/IHaI_[I/II/I FCOMCTPHUYCCKUX TCJI

[IpakTHueckoe 3aHsATHE

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
IK-1.2,14,2.3
JIP 1-12, 16, 17
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Tema 10.16.

CopepxaHue yaeOHOTO MaTepHralia

I'eomeTpuueckue Hcnonb3oBanne KOMOWHAIMI MHOTOTPAHHUKOB WM TEJ BPANICHHUS B IMPAKTHKO-
KOMOHMHAIIMY Ha IPAKTHKE | OPHEHTHPOBAHHBIX 3a/auax
[TpakTueckoe 3aHsATHE 4
Tema 10.17. Coneprkanue ydeOHOro MaTeprasa
Pewmenne 3a1a4. | OObEMBbI U IJIONIAIU IOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAILICHUS
Mmuororpanauku u  Tena | KonrponbHas paboTa 2
BpaICHUA
Pa3zpnen 11.
IlepBooOpa3nas
dynkuum, ee 14
NpuMeHeHue
Tema 11.1. Copepxanue yueOHOro MaTepuana
[TepBooOpasHas (QyHKUUH. | 3amaya O BOCCTAHOBJICHMH 3aKOHA JBWKCHHS 110 M3BECTHON ckopoctu. ITowsThe
[TpaBuiia HAXOX/JCHUA | nHTerpupoBaHus. O3HAKOMJICHHE C TOHITHEM HHTErpaja M MEepBOOOpPasHOM s
MepPBOOOPA3HBIX Gynkuu y=f(X). Perienue 3amau Ha CB3b MEPBOOOPA3HOW M €€ MPOM3BOIHOIM, 2
BBIUKCJICHHE TMepBOOOpa3Hoi nans gaHHoM (QyHkuuu. Tabnuma dopmyn s
HaXO0XJIeHHs IepBO0Opa3HbIX. M3yueHue npasuiia BBIYUCICHUS IEPBOOOPA3HOM OK-01, OK-02,
KomOuHmnpoBaHHoe 3aHsATHE OK-03, OK-04,
Tema 11.2. Coneprkanue y4eOHOro MaTepuana OK-05, OK-06,
[Inomans KpUBOJMHEWHOW | 3amaun, MPUBOAAIINE K TIOHSATHIO OMPEICIICHHOTO HWHTErpasia — O BBIYMCIICHUH OK-07
Tpamneuuu. @opMmyiia | TUIOIAAX KPUBOJMHEWHOW Tpamenmud, O TIepeMemieHnd Touku. [loHsTne lK-12,14,23
Herorona — Jleibuuna OIPE/ICNIEHHOTO  MHTErpaa. Feomerpuueckuii ©  (QU3NYECKUH  CMBICT 2 P 1-12, 16, 17
omnpeneneHHoro uaterpaita. ®opmyna Hetotona— JleitOnuma
Komb6unupoBanHoe 3aHsaTHe
Tema 11.3. Cogepxanue yaeOHOTO MaTepuana
Heonpenenennslii u | [loHsiTHE HEOIpeIeIeHHOT0 HHTerpaia 2
ONpPE/ICICHHBII HHTETpabl | KoMOMHHPOBaHHOE 3aHSTHE
Tema 11.4. Coneprkanne yaeOHOr0o MaTepurana
[TonsTne 00 | 'eomMeTpHUYeCKUil CMBICII ONPEICTCHHOTO HHTETrpaja
orpeieiecHHOM HHTerpane | KomOuHupoBaHHOE 3aHsTHE 2
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KaK IJI0IA U
KPHUBOJIMHEWHOH Tpanenun

Tema 11.5.
OnpeneneHHblid  UHTETpall
B KHU3HU

IIpodeccnonaibHO-OpHEeHTHPOBAHHOE coJep:kaHue (copep:xaHue

MPUKJIATHOTO MOYJIf)

['eomeTpuyeckuii cMbIci  ompeaesneHHOro wuHTerpaina. ®opmyna HeroToHa -
JleliOHMLIA.
Pemenue 3ana4 Ha mpuMEHEHUE UHTETPaJIA JIsl BEIYUCICHUS QU3NYSCKUX BEIIMIUH

¥ [UTOMIAIeH 4
[IpakTHueckoe 3aHsATHE
Tema 11.6. Copepxanue yueOHOro MaTepuana
Pemenue 3a1a4. | [lepBooOpasznas Gpynkuuu. [IpaBuia HaxoxaeHus neppoodpasubix. Ee npumenenue
ITepBooOpasnHas ¢yukuuu, | Konrponbuas pabora
€C MPUMCHCHHC Jlorapupmuueckas  Qynxmua.  Pemenme  mpocredmmx  orapuMHUECKHX 2
ypaBHEHUI
Konrtponbnas pabora mno pasgeny 11. «llepBooOpaznas ¢yHkuuss u ee
IPUMEHEHHUE»
Pa3zpen 12.
MHo:xecTBa. JJIEeMEHTBI 10
Teopuu rpagos
Tema 12.1. Coneprkanne y4eOHOro MaTepuana
MHoxecTBa [Tonsarue muoxectsa. [TogmHo)kecTBO. Oneparuu ¢ MHOXKECTBaMHU
KomOuHnpoBaHHoe 3aHATHE 2
Tema 12.2. IIpodeccrnonaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue OK-01, OK-02,
Omnepanuu ¢ MHOXKECTBAMH | PHUKJIATHOT0 MOIY.JIS1) 2 gi'_(()g ) gfli'_%‘;,
Ornepanuy ¢ MHOKeCTBaMU. Pernienne npukiaiHbeIxX 3a1a4d ’
HpaETquCKoe 3aHATHE : - - lK-1.2,1.4,2.3
JIP 1-12, 16, 17
Tema 12.3. Coneprxanue yueOHOro MaTepuaia
I'pader [onsarue rpada. Csa3ublii rpad, nepeBo, HUKI rpad Ha MIOCKOCTH 4
[IpakTuyeckas padora
Tema 12.4. Coneprkanue ydeOHOT0 MaTeprana
Pemenne 3agad. | Omepannn ¢  MHOXecTBamu. ONHMCaHWE pEATBHBIX CHTYallMd C ITOMOIIBIO
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MmuoxectBa, ['pappl 1 ux

MHOXecTB. [I[pumenenue rpad)oB K pemeHuto 3a1a4y

IpUMEHEHHE KontponsHas padora
Pazpen 13.
DJIeMEHTBbI
KOMOMHATOPUKH, 26
CTATUCTHKH M TEOPHH
BepOsAATHOCTEM
Tema 13.1. Coneprxkanue y4eOHOro MaTepuana
OcHoBHbIE nonsATus | [lepecranoBku, pa3MenieHus, COUeTaHUs 4
KOMOHHATOPHKH KoMOuHHpOBaHHOE 3aHSTHE.
Tema 13.2. Copepxanue yueOHOro MaTepuana
CobpbiTHE, BEPOATHOCTh | COBMECTHBIE U HECOBMECTHBIE COOBITHA. TeopeMbl O BEpPOSTHOCTH CYMMBbI
coObiTus. ClokeHue U | COObITHI. YCIIOBHAS BEPOSITHOCTh. 3aBHCUMbBIC U HE3aBUCHMbIE COOBITH. Teopembl
YMHOKEHHE BEPOATHOCTEN | O BEPOSTHOCTH MPOU3BEIICHHS COOBITUI 4
KomMb6unupoBanHoe 3aHstue OK-01, OK-02,
Tema 13.3. IIpodeccrnona/IbHO-OPHEHTHPOBAHHOE coJep:RaHue (conep:xanue OK-03, OK-04,
BepositHOCTB B | IPUKJIAIHOTO MOYJIsI) OK-05, OK-07
npodeCcCHOHATBHBIX OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO ee YCTOHYMBOCTH. CTaTUCTHUYECKOE [K-1.2,1.4,2.3
3ajauax orpeeneHue BepoaTHOCTH. OLieHKa BEPOSITHOCTU COOBITHS 4 JIP 1-12, 16, 17
[TpakTHueckoe 3aHsATHE
Tema 13.4. Coneprkanne y4eOHOro MaTepuana
JuckpetHas  ciy4aiHasd | Bugsl cimydaiiHbix BenmumumH. OmpeeneHue JUCKPETHOH CIydailHON BEJIWYHHEI.
BEJINYNHA, 3aKOH ee | 3aKkOH pacmpeneNneHuss JTUCKPETHOM CcllydailHOW Benu4uHbl. Ee 4uciioBbie
pacnpeneneHus XapaKTEePUCTUKU 4
KomOunupoBanHoe 3aHstue
Tema 13.5. Coneprkanne y4eOHOT0o MaTeprana
3agaun  Mmarematndeckod | Bapuanmonneiii psa.  [lomuron wactor u  ructorpamMma. CTaTHCTHYECKHUE
CTaTUCTUKU XapaKTepUCTHKU psiJia HAOII0JaeMbIX TaHHBIX 4

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 13.6. IIpodeccnonaibHO-OpHEeHTHPOBAHHOE coJep:kaHue (comep:xanue
CocraBieHue TaOmuI W | NPUKJIATHOTO MOIYJISA)
yarpamMm Ha IPaKTHKe [lepBuuHast 00paboOTKa CTATUCTHYECKUX JaHHBIX. [ paduueckoe ux MpeacTaBIcHHE. 4
HaxoxneHue cpeiHUX XapaKTepUCTHK, HAOIIOAaeMBbIX 1aHHBIX
[TpakTuyeckoe 3aHsTHE
Tema 13.7. Cogneprkanue ydeOHOro MaTeprasa
Pemenne 3aja4. | DneMeHTsl KoMOMHAaTOpUKU. COOBITHE, BEPOSTHOCTH COOBITHS. ClOXEeHHe W
DeMEHTbI YMHOKECHHE BEPOSTHOCTEN
KOMOMHATOPHKH, KonTponpHas padora 2
CTaTUCTHKH M  TEOPHHU
BEPOATHOCTEM
Pazpen 14.
YpaBHeHus u 28
HepaBeHCTBa
Tema 14.1. Coneprkanue y4eOHOro Marepuana
PaBHOCHIIBHOCTB PaBHOCMIIBHOCTE ypaBHEHMII M HepaBeHCTB. OmnpezaeneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHUH ¥ HEPABEHCTB. | paBHOCWIIBHBIX II€PEXO/laX B YPaBHEHHMSAX M HepaBeHcTBax. OOmme MeToJsl
OO1e METOIBI PEIIEHNs | pelieHHs YpaBHEHHIA: Mepexo]] OT paBeHCTBA (DYHKIMI K PABEHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (YHKLMH, METOJ pa3jioKEeHUs HAa MHOXHTEIH, METOJ| BBEACHUS OK-01, OK-02,
HOBOH NepeMeHHO!, (yHKIMOHAIBHO-Tpaduyeckuii MeTox OK-03, OK-04,
KombOununpoBanHoe 3ansTHe OK-05, OK-06,
Tema 14.2. Coneprxkanue yaeOHOT0O MaTepuasa OK-07
I'paduaeckuit MeTon | O6mue MeTobl pellieH!s] HEPaBEHCTB: MEePeXo ] OT CPaBHEHUs 3HAUEHUH (yHKUIUH IK-1.2,1.4,2.3
peleHus YPaBHEHMH, | K CPaBHEHUIO 3HAYEHHUH apryMeHTOB Uil MOHOTOHHBIX (YHKIMHA, METoA JIP 1-12, 16, 17
HEPABEHCTB UHTEPBAJIOB, (YyHKIHOHATIBHO-Tpaguueckuil metoa. I'paduueckuii meton pemeHus 4
YpaBHEHMI U HEPABEHCTB
KomMmOuHMpoBaHHOE 3aHSTHE
Tema 14.3. Coneprkanne y4eOHOT0 MaTeprana
VYpaBHenus u HepaBeHCTBa | OmpeneneHne MOAyNsa. Packpeitme Momynst mo ompexaeneHnto. [Ipocreiimme
C MOZYJIEM YPaBHEHHUs M HEPABEHCTBA ¢ MoayyieM. [IpumeHeHre paBHOCWIBHBIX NEPEXOJO0B B 4

OMPCACIICHHBIX THUIIAX ypaBHeHI/Iﬁ " HCPABCHCTB C MOAYJIEM
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KombOunupoBanHoe 3aHstue
Tema 14.4. Cogepxanue yaeOHOTO MaTepuaa
VYpaBHeHHs M HEPABEHCTBA | 3HAKOMCTBO C mapamerpoMm. [Ipocrelinme ypaBHEHHS U HEPABEHCTBA C TApaMETPOM
C mapameTpaMu KomOunmnpoBaHHoe 3aHsATHE 6
Tema 14.5. IIpodeccnoHanbHO-0PHMEHTHPOBAHHOE cojiepKkaHue (conep:xanue
CocraBiieHHE M pelLICHHE | IPUKJIAIHOTO MOLYJIs1) 8
npodecCHOHANbHBIX 33/1au | PelreHne TeKCTOBBIX 33124 MPO()ECCHOHATBHOTO COICPIKAHMUS
C IOMOUIBIO YPaBHEHHH [TpakTnyeckue 3aHATHS
Tema 14.6. Copepxanue yueOHOro MaTepuana
Pemenue 3aga4. | OOuMe MeTobl peleHUsl YpaBHEHU. YpaBHEHUS U HEPaBEHCTBA C MOJYJEM M C
VYpaBHEHMs M HEPABEHCTBA | mapaMeTpamMu (KOHCYIIbTAIU) 2
[IpakTrueckoe 3aHsaTHE
IIpome:xyToyHast arrecTanus (3K3aMeH) 6
Bcero: ‘ 340

Ilo kaosicooti meme onucvieaemcsi cooepicanue yueOHo20 mamepuana (8 OUOAKMUYECKUX eOUHUYAX), HAUMEHOBAHUS HeOOXOOUMBIX 1aO0PAMOPHbIX,
npakmuyeckux u unvlx sauamuil. Obvem uacoe onpeoensemcs no Kax#coou nozuyuu cmoaoya 3.

*[IpogheccuoHanbHO-OPUEHMUPOBAHHOE COOEPHCAHUE MOXdCem Oblmb pacnpeoeneHo no pazdeiam (memam) uiu CKOHYEHMpUpo8awHo 8 pazoene
Tlpuxnaonoii mooyno
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3. YciaoBus peajiu3anuu NporpaMmMsbl 0011e00pa3oBaTe/IbHOM JUCHUIIJIMHbBI

3.1. Jlns peanu3anuu NporpaMMbl JUCHUIIMHBI T0/LKHBI OBITH MPELyCMOTPEHbI
cleAyIolUe crelualbHble MOMeIeHus :

Peanmzamust mporpamMMbl TUCHUIUIMHBI TpeOyeT Hamuuyusi y4deOHOro KaOuHeTa
MaTeMaTHKH.

O6opynoBanue yueOHOTO KaOMHeTa:

- TOCAI0YHBIC MECTa TI0 KOJMYECTBY 00YUaIOINXCS;

- pabouee MecTO MpenoaBaTes;

- KOMIUTCKT Y4eOHO-HATJISTHBIX TOCOOMIA,

- KOMIUICKT 3JIEKTPOHHBIX BUEOMATEPHAIIOB;

- 3aJIaHUs A1 KOHTPOJIBHBIX paboT;

- Mpo¢eCCUOHAIIBHO OPUEHTUPOBAHHBIC 33 1aHUS;

- MaTepuasbl SK3aMeHa.

Texnuueckue cpeacTsa 00ydeHUsI:

- IEPCOHATBHBIN KOMITBIOTED C JTUIICH3UOHHBIM MMPOTPAMMHBIM 00€CIICUeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanmonHoe odecnevyeHne o0yueHust

3.2.1. OcHOBHBIE NTEYATHBIC N3TAHUA
1. Amumos III.A. u np. Maremartuka: anredpa ¥ Hadajga MaTeMaTHYECKOTO

aHanuza, reomerpus. 10-11 kmaccel: y4eOHUK 1 00111e00pa30BaTEIbHBIX
opraHmzainuii: 6a30BbIii U yriIyOneHHbIH ypoBHU.- M: [Ipocsemenue, 2023.

2. AnekcanapoB, A.Jl. MaremaTtuka: anrebpa ¥ Hayajga MaTeMaTHYECKOTO
aHanu3a, reometpus. 'eomerpus. 10-11 knaccer : yueonuk / A Jl. Anexcanapos, JLA.
Bepnep, B.W. Peokuk. — M. : U3narensctBo «IIpocBemenuey, 2022. — 257 ¢. — ISBN:
978-5-09-062551-7 / - TekcT : HEMOCPEACTBEHHBIH

3. Artanacsan JI.C. I'eometpus, 10-11: yueOHUK 1151 001ieo0pa3oBaTenbHbIX
yupexaeHuil: 6a30BbIil U MpodmibHBINA ypoBHU. — M.: [IpocBemenue, 2023.

4, Mopnkosuu, A.I'. Anrebpa W Hayaia MareMaTuyeckoro axanmuza. 10
kinacc: B 2 4. Y. 1. YueOHuk ans yyammxcs oOnieoOpa3oBaTeNbHbIX YUYPEXKICHUN
(mpodunbHeIil ypoBens) / A.I'. Mopakosuu, I1.B. CemenoB. - M. : Maemo3una, 2022.
- 457 ¢. — ISBN: 978-5-346-01200-9 / - TekcT : HEMOCPEACTBEHHBIIH

d. Mopnkosuu, A.I'. Anre6pa W Hayajia MareMaTudeckoro aHammza. 11
kinacc: B 2 4. Y. 1. YueOHuk st yyammxcsi o01eo0pa3oBaTebHbIX YUpEexKICHUN
(npodunehelit ypoBensb) / A.I'. Mopakosuy, [1.B. Cemenos. - M. : Muaemosuna, 2022.
- 351 c¢. — ISBN 978-5-346-03199-4/ - TekcT : HemocpeICTBEHHBIH
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6. Mopakosuu, A.I'. Anre6pa ¥ Havajia MaTemMaTrhuyeckoro anamauza. 10
knacc: B 2 4. Y. 2. 3agayHuk Ui ydamuxcst o011eo0pa3oBaTeNIbHBIX YUPEXKICHUN
(mpodunbhelil yposenb) /A.I'. Mopakosud, JI.O. [lenumesa, JI.U. 3BaBuu [u ap.] - M.

Mmuemosuna, 2022. - 336 c¢. — |ISBN: 978-5-346-01202-3/ - Tekcr:
HEMOCPEICTBEHHBIN
7. MopakosBuu, A.I'. Anre6pa u Hadaa MaTeMaTHYECKOTO aHanm3a. 11

kiacc: B 2 . Y. 2. 3agayHuk Ass yyammxcsi o01ieo0pa3oBaTeabHbIX YUPEKACHUN
(mpoduneHseIil ypoBeHs) / A.I'. Mopakosuy, JI.O. Jleanmesa, JI.W. 3BaBud [u ap.],-
M. : Muemo3suna, 2023. - 137 ¢. — ISBN: 978-5-346-02411-8/ - Tekcr :

HETNOCPEACTBEHHBIN
3.2.2. JIonoJIHUTEJIbHbI€ HCTOYHUKH

1. Bcepoccuiickue untepHeT-omumnuansl. - URL: https://online-olympiad.ru /
(mata ooparmenus: 12.07.2022). - TeKCT: 371€KTPOHHBII.

1. Ennnas xomnexkumst uudpoBbix oOpa3zoBarenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru  / (mata oOpamenns: 08.07.2023). - Tekcr:
AIEKTPOHHBIN.

2. Nudpopmannonnas cucrema «EauHoe okHO pocTyna Kk o0pa3oBaTesbHbIM

pecypcam». - URL: http://window.edu.ru / (mara o6pamienus: 02.07.2023). - Tekcr:
3JIEKTPOHHBIN.

3. Hayunas snekrponnas oubnmuoreka (HIb). - URL: http://www.elibrary.ru
(mata ooparmenus: 12.07.2023). - TeKCT: 37€KTPOHHBII.

4, OTtkpsIThiil KOJICmK. MaTemaruka. - URL: https://mathematics.ru / (mata
obparenus: 08.06.2022). - TeKCT: 3JCKTPOHHBIH.

5. [ToBropum matematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenust: 12.07.2021). - TekcT: 2JIEKTPOHHBIMN.

6. ChopaBoyHMK  TO  MaremMaTuke st ImKojJdbHUKOB. -  URL:

https://www.resolventa.ru/demo/demomath.htm / (mata oOpamenus: 12.07.2023). -
TekcT: 2IEeKTPOHHBIN.

7. Cpennss MaTeMaTH4eCKast WHTEPHET HIKOJIA. - URL:
http://www.bymath.net / (nara ob6pamienus: 12.07.2022). - TekcT: 3JIeKTPOHHBIH.

8. Oenepanpubiii  moptan  «Poccuiickoe  obpazoBanume». -  URL:
http://www.edu.ru / (nata obparenus: 02.07.2022). - TekcT: 37K TPOHHBIH.

Q. @denepanbHbIl 1EHTP WHOOPMAIMOHHO-00PA30BATEIbHBIX PECYPCOB. -
URL.: http://fcior.edu.ru / (mata oopamerus: 01.07.2022). - TeKCT: 31€KTPOHHBIH.
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4. KOHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOEHMSI 00111e00pa30BaTeIbHOM

AUCHUIIJINHbBI

KoHTpo/ib U oueHka pe3yJbTaTOB OCBOCHHS OOIICOOPAa30BATEIBHON IUCITUTUTHHBI

pacKpbIBalOTCST  4epe3

AUCHUIITIMHAPHBIC PE3YJIbTATHI,

HaIIPaBJICHHBIC Ha

dbopmupoBaHre 00X M MPOodecCHOHATBHBIX KOMIIETCHIIMHA MO pa3fesiaM U TeMam

COACPKaHUA y‘{€6HOFO Matcpualia.

Oo6masi/npodeccuonan Pa3znen/Tema Tun oneHoYHbIX
bHAS KOMIIETECHLUA MepOonpPUsITUSI
OK 01. Beibupats Paznen 1, Tema 1.1, 1.2, 1.3 TT-o/c*, 1.4, TecTupoBanue

CHOCOOBI perieHus 3a1a4
npodeccnoHanbHOM
JeSITeIbHOCTH
MIPUMEHHUTEIHHO

K pa3JIMYHbIM
KOHTEKCTaM

15,16

Pazgen 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 I1I-
o/c, 2.6

Paspmen 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4
Pazgen 4, Temr1 4.1, 4.2,4.3,4.4, 4.5,
Paspmen 5, Temsr 5.1, 5.2,5.3,5.4
Pazgen 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6 IT-o/c, 6.7

Pazgen 7, Temm 7.1, 7.2, 7.3, 7.4, 7.5,
7.6,7.711-0/c,7.8,7.9,7.10,7.11
Pazgen 8, Temnr 8.1, 8.2

Pasznen 9, Temnl 9.1, 9.2, 9.3, 9.4, 9.5,
9.6,9.7, 9.8, 9.9,9.10 IT-o/c, 9.11
Pazgen 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7, 10.8, 10.9, 10.10 II-o/c,
10.11, 10.12, 10.13, 10.14, 10.15, 10.16,
10.17

Pasznmen 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5TI1-o/c, 11.6

Paszpen 12, Temur 12.1, 12.2, 12.3,12.4
Paszgen 13, Temsr 13.1, 13.2, 13.3 I1-o/c,
13.4, 13.5, 13.6 IT-o/c, 13.7

Pasnen 14, Temur 14.1, 14.2, 14.3, 14 4,
14.5 IT-o/c, 14.6

YcerHblii onpoc
MareMaTuyecKkuil TUKTaHT
NunuBunyanbHas
camocTosTenbHas paboTa
[IpencraBnenue
pe3yapTaToB
IPAKTUYECKUX paboT
3ammTa TBOpUECKUX padoT
3amuTa WHIMBUIYaIbHBIX
IIPOEKTOB

KonTponbnas pabora
Brinosninenue
9K3aMEHAIMOHHBIX
3a1aHUI

OK 02. Ucnons3oBaTh
COBPEMEHHBIE CPENICTBA
MOUCKa, aHaJIu3a U
MHTEepHpeTaluu
nHpopmanuu, u
nH(pOpMalMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33/1a4

npodeccnoHanbHOM

Pasmen 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4,
15,16

Pazpen 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 11I-
o/c, 2.6

Paspmen 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4
Pasnen 4, Temr1 4.1, 4.2,4.3,4.4,4.5,
Pazgen 5, Temnr 5.1,5.2,5.3,5.4

Pazgen 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,

6.6 IT-o/c, 6.7

Pazgen 7, Temm 7.1, 7.2, 7.3, 7.4, 7.5,

TectupoBanue

YceTHBII onpoc
MaremaTuuecKui TUKTaHT
NunuBunyanbHas
camocTosTeNnbHas padboTa
[IpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX padoT
3amura TBOpUECKuX padoT

MpogpeccuoHanbHoe-opueHMUPOBaHHOE coOepHcaHue
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ACATCIIbHOCTH

7.6, 7.7 11-0/c,7.8,7.9,7.10, 7.11
Paspen 8, Temsr 8.1, 8.2

Pazgen 9, Temn1 9.1, 9.2, 9.3,9.4, 9.5,
9.6,9.7, 9.8, 9.9,9.10 IT-o/c, 9.11
Paspgen 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7, 10.8, 10.9, 10.10 IT-o/c,
10.11, 10.12, 10.13, 10.14, 10.15, 10.16,
10.17

Paspgen 11, Temsr 11.1,11.2,11.3,11.4,
11.5IT-0/c, 11.6

Pazgen 12, Temnr 12.1, 12.2, 12.3,12.4
Paspen 13, Temnr 13.1, 13.2, 13.3 IT-o/c,
13.4, 13.5, 13.6 IT-o/c, 13.7

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

3amuTa UHIMBUAYAIbHBIX
MIPOEKTOB

KonTponbHas padora
Brmonaenue
9K3aMEHAIIMOHHBIX
3aJaHUuN

OK 03. IlnanupoBats u
peann30BBIBATH
coOCTBEHHOE
npodeccnoHabHOE U
JMYHOCTHOE Pa3BHUTHE,
IPEANPUHUMATEIBCKYIO
JEATEIILHOCTD B
npodeccHoHaIbHOM
cdepe, UCIIOTH30OBATH
3HaHUS 10 (PMHAHCOBOM
IPaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIUSIX

Paszmen 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4,
15,16

Paspen 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 11-
o/c, 2.6

Pasnen 3, Temsl 3.1, 3.2, 3.3 I1-o/c, 3.4
Pasgen 4, Temn1 4.1, 4.2, 4.3, 4.4, 4.5,
Pazgen 5, Temnr 5.1, 5.2,5.3,5.4
Pazgen 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6 IT-o/c, 6.7

Pasgen 7, Temwr 7.1, 7.2, 7.3, 7.4, 7.5,
7.6,7.711-0/c,7.8,7.9,7.10, 7.11
Pasnen 8, Temsr 8.1, 8.2

Pazgen 9, Temn1 9.1, 9.2, 9.3, 9.4, 9.5,
9.6,9.7, 9.8, 9.9,9.10 IT-o/c, 9.11
Paszgen 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7, 10.8, 10.9, 10.10 II-o/c,
10.11, 10.12, 10.13, 10.14, 10.15, 10.16,
10.17

Pazmen 11, Temsr 11.1,11.2,11.3, 11.4,
11.5T-0/c, 11.6

Paszpen 12, Temnr 12.1, 12.2, 12.3,12.4
Pazmen 13, Temsr 13.1, 13.2, 13.3 I1-o/c,
13.4, 13.5, 13.6 IT-o/c, 13.7

Pasgen 14, Temur 14.1, 14.2, 14.3, 14 4,

14.5 I1-o/c, 14.6

TectupoBanue

YceTHBI onpoc
MaremaTtndeckuii JUKTAHT
NupuBunyanbHas
caMmocTosiTenbHast pabora
IIpencraBnenne
pE3yNbTaTOB
MPaKTUYECKHUX PaboT
3amuTa TBOPUYECKUX paboT
3amuTa UHIMBUIYATbHBIX
MIPOEKTOB

KonTponbnas padora
Brmogaenne
9K3aMCHAIIMOHHBIX
3aJaHuM

OK 04. DddexTuBHO
B3aUMO/JICVICTBOBATH U
paboTaTh B KOJUIEKTHBE U
KOMaH/1e

Pazmen 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4,
15,16

Pasnmen 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 T1-
o/c, 2.6

Pasnen 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4
Pasgen 4, Temn1 4.1, 4.2,4.3,4.4, 4.5,
Pazgen 5, Temnr 5.1, 5.2,5.3,5.4

Pasnen 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,

6.6 IT-o/c, 6.7

TectupoBanue

VYceTHbI onpoc
MareMaTU4eCKUM JUKTAHT
NuauBunyanbHas
camocTosTeNnbHas paboTa
IIpencrasnenue
pe3yJIbTaToOB
MPAKTUYECKHUX PadoT
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Pazpgen 7, Temw 7.1, 7.2, 7.3, 7.4, 7.5,
7.6,7.711-0/c,7.8,7.9,7.10, 7.11
Paspnen 8, Temsr 8.1, 8.2

Pazgen 9, Temn1 9.1, 9.2, 9.3,9.4, 9.5,
9.6,9.7, 9.8, 9.9,9.10 IT-o/c, 9.11
Paspgen 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7, 10.8, 10.9, 10.10 IT-o/c,
10.11, 10.12, 10.13, 10.14, 10.15, 10.16,
10.17

Pazgenm 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5IT-0/c, 11.6

Pazgen 12, Temnr 12.1, 12.2, 12.3,12.4
Paspen 13, Temnr 13.1, 13.2, 13.3 I1-o/c,
13.4, 13.5, 13.6 IT-o/c, 13.7

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

3amura TBOpUECKuX padoT
3ammra MHIMBUAYATBHBIX
IIPOEKTOB

KonTponbHas padbora
Brinonnenue
9K3aMEHallMOHHbIX
3aJaHUuN

OK 05. OcyiecTBasiTh
YCTHYIO U TUCbMEHHYIO
KOMMYHUKAIHIO Ha
rOCYJIapCTBEHHOM S3bIKE
Poccuiickoit deneparuu
C Y4eTOM OCOOEHHOCTEMH
COLIMAJILHOTO B
KYJIbTYPHOI'O KOHTEKCTA

Paszmen 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4,
15,16

Pazgen 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 11-
o/c, 2.6

Paspmen 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4
Pazgen 4, Temn1 4.1, 4.2,4.3,4.4,4.5,
Paszgen 5, Temnr 5.1, 5.2,5.3,5.4
Pazgen 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6 IT-o/c, 6.7

Pasgen 7, Temwr 7.1, 7.2, 7.3, 7.4, 7.5,
7.6,7.711-0/c,7.8,7.9,7.10, 7.11
Pasnen 8, Temsr 8.1, 8.2

Pasgen 9, Temn1 9.1, 9.2, 9.3, 9.4, 9.5,
9.6,9.7, 9.8, 9.9,9.10 IT-o/c, 9.11
Paszgen 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7, 10.8, 10.9, 10.10 IT-o/c,
10.11, 10.12, 10.13, 10.14, 10.15, 10.16,
10.17

Pazpgen 11, Temsr 11.1,11.2,11.3,11.4,
11.5T-o/c, 11.6

Pazpen 12, Temnr 12.1, 12.2, 12.3,12.4
Pazmen 13, Temsr 13.1, 13.2, 13.3 I1-o/c,
13.4, 13.5, 13.6 IT-o/c, 13.7

Paspgen 14, Temur 14.1, 14.2, 14.3, 14 4,
14.5 I1-o/c, 14.6

TectupoBanue

YcTHBI onpoc
MaremaTudeckuii JUKTAHT
NupuBunyanbHas
caMOCTOsATEIbHAsI padoTa
IIpencraBnenne
pE3yNbTaTOB
MPaKTUYECKHUX paboT
3ammTa TBOpUECKUX padoT
3amuTa UHIMBUIYATbHBIX
MPOEKTOB

KonTponbnas padora
Brimonnenue
9K3aMEHaIIMOHHBIX
3aJaHuM

OK 06. IIposiBiATH
IpaX/IaHCKO-
MaTPUOTHYECKYIO
MO3UILIHIO,
JEMOHCTPUPOBATh
OCO3HAHHOE ITOBEICHUE
Ha OCHOBE

Pazmen 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4,
1516

Paznen 9, Temsr 9.1, 9.2,9.3,9.4, 9.5,
9.6,9.7, 9.8, 9.9,9.10 IT-o/c, 9.11
Pazgen 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7, 10.8, 10.9, 10.10 I1-o/c,
10.11, 10.12, 10.13, 10.14, 10.15, 10.16,
10.17

TecTtupoBanue

VYeTHbII onpoc
MareMaTU4eCKUM JUKTAHT
NunuBunyanbHas
camocTosTeNnbHas paboTa
IIpencrasnenue
pe3yJIbTaToOB
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TPaAUIIMOHHBIX
0011IeUeIOBEUeCKUX
LICHHOCTEH, B TOM 4HCIIE
C YY€TOM rapMOHU3AIUI
MEKHAIIMOHAJIbHBIX 1

Pasnen 11, Temsr 11.1,11.2,11.3, 11.4,
11.5I1-0/c, 11.6
Pasnen 14, Temsl 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6

MPAKTUYECKUX PadboT
3amura TBOpUECKuX padoT
3ammTa MHIMBUAYaIbHBIX
MIPOEKTOB

KontponbsHnas pabora

MEXPEITUTHO3HBIX Brimonnenue
OTHOIIICHUH, IPUMEHSTh 9K3aMeHAIMOHHBIX
CTaHIapPThI 3aaHuH
aHTHKOPPYIILIUOHHOT'O

IIOBCACHUA

OK 07. ConeticTBOBaTh Pazmen 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, | TectupoBanue

COXPaHECHHIO
OKpY’Karollen cpebl,
pecypcocOepexeHuIo,
IPUMEHSATH 3HaHUS 00
M3MEHEHMHU KJIMMaTa,
MIPUHITUITBI OEPEHKITUBOTO
MIPOU3BO/ICTBA,
3pPEKTUBHO
JIEHCTBOBATH B

15,16

Paspen 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 11-
o/c, 2.6

Paspmen 3, Temsr 3.1, 3.2, 3.3 [1-o/c, 3.4
Pazgen 4, Temn1 4.1, 4.2,4.3,4.4,4.5,
Paspmen 5, Temsr 5.1, 5.2,5.3,5.4

Pazgen 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,

6.6 IT-o/c, 6.7

Pasgen 7, Temwr 7.1, 7.2, 7.3, 7.4, 7.5,
7.6,7.711-0/c,7.8,7.9, 710, 7.11

VYeTHbII onpoc
Matematnyeckuii TUKTAHT
NuauBunyanbHas
caMOCTOSATEJIbHAs padoTa
IIpencraBnenne
pe3yabTaToOB
IPAKTUYECKUX padoT
3ammTa TBOpUECKUX padoT
3amuTa UHIUBUAYATBHBIX

4pe3BBIYANHBIX Paznen 8, Temnr 8.1, 8.2 IIPOEKTOB
CHTYaIUAX Paznen 9, Tems1 9.1, 9.2,9.3,9.4, 9.5, Kourposnas pabota

9.6,9.7, 9.8, 9.9,9.10 IT-o/c, 9.11 BLIMOIHEHHE

Pazgen 10, Temsr 10.1, 10.2, 10.3, 10.4, SK3aMCHAIIHOHHBIX

10.5, 10.6, 10.7, 10.8, 10.9, 10.10 I1-o/c, saaHuil

10.11, 10.12, 10.13, 10.14, 10.15, 10.16,

10.17

Pazpgen 11, Temsr 11.1,11.2,11.3,11.4,

11.5I1-0/c, 11.6

Paszpen 12, Temnr 12.1, 12.2, 12.3,12.4

Paszgen 13, Temnr 13.1, 13.2, 13.3 I1-o/c,

13.4, 13.5, 13.6 IT-o/c, 13.7

Pasnen 14, Temur 14.1, 14.2, 14.3, 14 4,

14.5 I1-o/c, 14.6
K 1.2. [IpodeccnonanbHO-OPUEHTHPOBAHHOE I'pynmogas pabora ¢
Ocy1ecTBiATH coJiepxKaHue UH(GOPMaIMOHHBIMU
BbIOOp TEXHOJIOTHUH, P 2, Tema 2.5 pecypcamu
WHCTPYMEHTAIbHBIX P 3, Tema 3.3 IToaroroska cooOmeHuit
CPEACTB U CPEICTB P 4, Tema 4.5 3amuTa UHIMBUAYaIbHBIX
BBIYMCIIUTEIBHOMN P 6, Tema 6.6 TPOEKTOB
TEXHUKH NPH P 7, Tema 7.7 TectupoBanue
OpraHu3alyu P 9, Tema 9.10 VYeTHbI onpoc
npouecca P 10, Temsr 10.10 NuauBunyanbHas
pa3paboTKu u P 11, Temsr 11.5 camocTosTeNnbHas paboTa
HUCCIIeJOBaHUS P 12, Temsr 12.2 [IpencraBnenue
00BEKTOB P 13, Temsr 13.3, 13.6 pe3yabTaTOB IMPAKTUYECKUX
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npodeccnoHaTbHOMI

P 14, Temn 14.5

pabot Pemenue 3amau ¢

NeSATETbHOCTH npodeccnoHanbHO-
OPUEHTHUPOBAHHBIM
coJiepKaHUuEM

[IK 1.4. [TpodeccnoHanbHO-OPHEHTUPOBAHHOE I'pynmosas pabora ¢

[Ipunumars yuactue coJiep>KaHue uH(GOPMaIMOHHBIMU

B MPUEMO- P 2, Tema 2.5 pecypcamu

CIAaTOYHBIX P 3, Tema 3.3 IToaroroska cooOIIeHNI

HUCIBITAHUIX P 4, Tema 4.5 3amuTa UHIMBUIYaTbHBIX

KOMITBIOTEPHBIX P 6, Tema 6.6 IIPOECKTOB

CETEN U CETEBOTO P 7, Tema 7.7 TectupoBanue

obopynoBaHus P 9, Tema 9.10 YcTHBIN ompoc

Pa3IMYHOr0 YPOBHS P 10, Temsr 10.10 NuauBunyanbHas

U B OLICHKE KayecTBa P 11, Temsr 11.5 caMOCTOsATeNIbHAsI paboTa

U DKOHOMHYECKOH P 12, Temsr 12.2 [IpencraBnenue

a¢ddexTuBHOCTH P 13, Temsr 13.3, 13.6 PE3yNbTATOB MPAKTUUYECKUX

CETEBOM TOIMOJIOTUHU P 14, Temsr 14.5 pabot Pemenue 3amau ¢
npogeccnoHaIbHO-
OPUEHTHUPOBAHHBIM
coJiepKaHUuEM

[IK 2.3. [IpodeccrnonanbHO-OpUEHTUPOBAHHOE I'pynmoBas paboTa ¢

ObecneunBaTh cOOp coJiepKaHue MH()OPMaMOHHBIMH

TAHHBIX U P 2, Tema 2.5 pecypcaMu 5

A3 P 3, Tema 3.3 IloaroroBka cooOIcHMIt
3aimuTa MHIUBUYaTIbHBIX

HCIIOJIb30BAHUS U P 4, Tema 4.5 HPOEKTOR

(YHKIIMOHUPOBAHUS P 6, Tema 6.6 TecTupoBatue

IIPOrpaMMHO- P 7, Tema 7.7 YeTHBII onpoc

TEXHUYECKUX P 9, Tema 9.10 WHuBuayanbHast

CPEIICTB P 10, Tems 10.10 caMOCTOATeNIbHAs paboTa

KOMIIBIOTEPHBIX P 11, Temsr 11.5 Ilpencrasnenne

ceTeif. P 12, Temsr 12.2 pPe3yIbTAaTOB MPAKTUYECKUX
pabot Pemenue 3amau c

P 13, Temsr 13.3, 13.6 NpobecCHOHATEHO-
P 14, Tems 14.5 OPUEHTUPOBAaHHBIM
coJiepKaHUuEM
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5. MeponpusiTusi, 3al-IAaHUPOBAHHbIE HA NMEPUO/I PeATU3AIUMA Y1eOHOI
AUCUMILTHHBI COTJIACHO KAJIEHAAPHOMY ILUIAHY BOCIMTATEJIbHON PadoThI

Jara Conep:xanue u popmbl YuactHukun | Mecro | OrBercTBeHHBI | Koabl
JeATEeJIbHOCTH nposej | e JIP

eHusl

CEHTSAOPh JlenoBas urpa o teme: CTYACHTHI Ip. ay. MuxaitnoBa JIP 1-12,
«IIporieHTHBIC BRIYNCICHUS CA-114 221 M.B. 16,17

OKTSIOpb [IpakTukym 1o teme: CTYIEHTBHI Ip. ayn. MuxaiinoBa JIP 1-12,
«Pemrenne CA -114 221 M.B. 16,17
MPAKTUKOOPUEHTUPOBAHHBIX
3a1au»

HOSIOPH Juckyccus o teme: CTYACHTHI Ip. aya. MuxaitnoBa JIP 1-12,
«AJITOPUTMBI PEIICHUS CA -114 221 M.b. 16,17
TPUTOHOMETPUYECKUX
YpaBHEHUH U CUCTEM
YPaBHEHUW»

neKadpb Jenosas urpa no teme: CTYACHTHI Ip. aya. MuxaitnoBa JIP 1-12,
«Pemnienne mpuKIIaIHBIX CA -114 221 M.B. 16,17
3a1au»

SIHBaph Kondepennus o reme: CTYZAEHTHI Ip. ayn. MuxaiinoBa JIP 1-12,
«I"eomerpus CA -114 221 M.B. 16,17
MHOT'OTPaHHUKOBY

beBpaib Huckyccust «kMeToapl pelieHust | CTYIAEHTHI Tp. ayz. MuxaitnoBa JIP 1-12,
TPUTOHOMETPUUECKUX CA -114 221 M.b. 16,17
YPaBHEHUW»

MaprT Juckyccus 1o Teme: CTYIEHTHI I'p. ayn. Muxainosa JIP 1-12,
«Hcnonp3oBanue rpadukon CA -114 221 M.b. 16,17
GyHKIUHN 1715 pereHust 3a1a4

arnpeb BuptyanbHas s3kckypcust 1o CTYIEHTHI Tp. ayz. MuxaitnoBa JIP 1-12,
Teme: «CuMMETpHs B IPUPO/IE, CA -114 221 M.b. 16,17
apXUTEKType, TEXHUKE, B
OBITY».

anpenb OKcKypcus B CTYZAEHTHI Tp. | I. Xaba MuxaiinoBa JIP 1-12,
XabapoBckuil KpaeBoil My3eit CA -114 POBCK, M.b. 16,17
umenu H.M. I'ponexosa. YL

IlTeBue
HKO,
11.

Mau Ypok-cemuHap 1no Teopuu CTYJIEHTHI TP. ayn. Muxaiinosa JIP 1-12,
BEpPOSITHOCTEH CA -114 221 M.b. 16,17

HIOHb CemuHap no teme: «PemieHne | CTyIeHTHI Ip. ayn. Muxainosa JIP 1-12,
F€OMETPUYECKUX 3a/1a4 TIPH CA -114 221 M.b. 16,17

MMOATOTOBKEC K 3K3aMCHY»
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