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1. IlepeyeHb IUIAHUPYEMBIX Pe3yJabTATOB O0yUEHHUS M0 TUCHHUILIIHHE
(MoayJ110), COOTHECEHHBIX € IJIAHMPYEMBIMHU pPe3yJIbTaTaMU
0CBOCHHS 00pa30BaTe/IbHON MPOrpaMMbl

B pesynbrare ocBoeHHs MpOrpaMMbl Oaxanaspuama 00y4arolmuics JA0HKEeH

OBJIQJIETh CJIEIYIOIIUMHU PE3yIbTaTaMy O0yUYEHUS 10 IUCHUIUTUHE (MOJYIIIO):

Koouw PesyabTaTnl ocBoeHusi OOII IlepevyeHb MJIAHMPYEMBIX

KomnemeHnyuu Cooeporcanue Komnemenyuil pe3yJbTaToB Oﬁyqe]-[“;[ mo

AMCUHMILINHE

OIK 1 CIIOCOOHOCTH MCTIOIh30BATh 3unams: oOIeHAYyYHBIC OA30BBIC
0a30BbI€ 3HAHUS €CTECTBEHHBIX 3HaHMS, KaCaroIIHUecs
HayK, MaTEMaTUKH U (GYHKIMOHATIBLHOTO aHAJIH3a,
MH(OPMATUKH, OCHOBHBIE (DAKTHI, Ymemo: nemoncTpupoBats 311
KOHIICTIIINH, IPUHIIUITBI TEOPUH, 3HaHUS;

CBA3aHHBIX C IPUKJIIATHON Braoemp: noHrIMaHuEM OCHOBHBIX

MaTeMaTUKOW U MHPOPMATHKOM (akToOB, KOHLETINUN, IPUHLUIIOB
TEOPHil, CBI3AHHBIX C
(YHKIMOHAJIBHBIM aHAJIM30M.

[1K-2 — CIIOCOOHOCTHIO TIOHUMATb, 3HaTh: COBPEMEHHBIN
COBEPILIEHCTBOBATh U MPUMEHSTh MaTeMaTUYeCKHUil anmnapar,
COBPEMEHHBIN MaTeMaTU4YEeCKUI ¢dbyHIaMeHTallbHbIE KOHIICTILIUU U
anmapar, pyHIaMEeHTaIbHBIC CUCTEMHbIE METO0JIOTHH,
KOHLICTIIIUY ¥ CUCTEMHbIE MEXIyHApOAHbBIE U
METOJI0JIOTUH, MEXIYHAPOJHbIE U | IpO¢eCCHOHAIbHbIE CTAHIAPTHI B
npodeccroHanbHble CTaHAAPTHI B | 001acT HHGOPMAIIMOHHBIX
o0acTy HH(OPMALIMOHHBIX TEXHOJIOTHIA.

TEXHOJIOTHI YMeTh: NOHUMaTh COBPEMEHHBIN
MaTeMaTUYECKUU anmnapar,
¢dbyHIaMeHTallbHbIE KOHIICTIIIUN 1
CUCTEMHBIE METOJOJIOTUH.

Bnanets: cucremubie

METOJI0JIOTUH, MEXKTYHAPOIHbIE U
npodeccuoHanbHbIe CTAaHAAPTHI B
o0nacTu HH(POPMALIMOHHBIX
TEXHOJIOTHM.

[1K-6 CIO0COOHOCTHIO AP (HEKTUBHO 3HaTh: COBPEMEHHBII
MIPUMEHSITh 0a30BbIC MaTeMaTU4YecKHil annapar u
MaTeMaTU4eCKUe 3HaHUS U MH(POPMAIIMOHHBIMHU TE€XHOJIOTHUSIMHU
MH(OPMAIIMOHHBIE TEXHOJIOTUU YMeTh: pemaTh NPOEKTHO-

MIPHU PEIICHUU MTPOCKTHO- TEXHUUYECKHE U MPUKIIAIHbIE 3a7a4H,

TEXHUYECKUX U MPUKITATHBIX CBSI3aHHBIE C PA3BUTHEM U

3aJ1a4, CBA3aHHBIX C Pa3BUTUEM U WCIIOJIH30BaHUEM UH(POPMAITMOHHBIX

WCIIOJIb30BAHUEM TEXHOJIOTHII.

MH(OPMALIMOHHBIX TEXHOJIOTUI Brnagerts: cioco6amu perieHus
MPOEKTHO-TEXHUYECKUX U
MIPUKJIATHBIX 3a/1a4




2. MecTO TUCHHUILUINHBI B CTPYKTYpe IPOrpaMMsbl 0akajiaBpuara

Jucuumuinaa (Moayib) «@PYHKYUOHANbHBIU AHAIU3Y» OTHOCHTCS K 0a30BOMU
JaCTH ITUKJIA.

Jlis  OCBOCHHSI JTaHHOW  JUCHUIUIMHBI ~ HEOOXOJUMBI  KOMITETEHITUH,
copMUpOBaHHBIE B paMKax OCBOCHHUS [UCUUIUIMH: MaTEMaTHYECKUI aHau3,
anredpa u reometpus, uddepeHInanbHbIe ypaBHEHHUS.

JucrunrHa (MOyJb) U3ydaeTcst Ha 2Kypce B 4 cemecTpe.

3. O0beM TUCHUNIMHBI (MOYJIs1) B 3aUeTHBIX eIUHUIIAX C YKAa3aHHEM
KOJINYECTBA AKAJIeMUYECKHUX YaCOB, BbI/ICJICHHBIX HA KOHTAKTHYIO
padoTy o0y4yarmuxcs ¢ npenoaasaresieM (o BUAAM 3AHATHH) U
HAa CAMOCTOSTEJIbHYI0 padoTy 00y4aromuxcs

O6miass TpyA0eMKOCTh (00bEM) AUCHUILIMHBI (MOAYJsA) cocTaBisieT 4
3a4eTHBIX eauHuIl (3.¢.), 144 akameMHUEeCKHX YacoB.

3.1. O0vém oucyunaunsvt (M00yJs1) nO 6UOAM YUeOHBIX 3aHAMUIL (6 Yacax)

Bcero yacos
O0BbEéM TMCHUIIMHBI st OuHOI dopmeI
00yueHus
OO6m1ast TPyJ1I0EMKOCTh JUCHUTUIUHBI 144
KonTtaktHas pabora OO0 yJarOIITIXCSI Cc 12
npenojaBareneM (MO BHUIaM YYE€OHBIX 3aHSATHN)
(Bcero)
AynutopHas pabota (Bcero): 72
B TOM YHCJIE:
JIEKIUU 36
CEMHUHAPBI, TPAKTUIECKHUE 3aHITHS 36
B T.4. B aKTUBHOW U MHTEPAKTUBHOM popmax 20
Bueaynuropnas paborta (Bcero): 0
CamocrosiTenbHas paboTa 00yyaromuxcs (BCero) 36
Bun npomexyTodHO#M aTtTecTanui 00ydaromerocs 36
HK3aMeH
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4. ConeprxxkaHue QM CHUIUIMHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE 110
pasaesam (TeMaM) ¢ YKa3aHHEM OTBeIeHHOI0 Ha HUX KOJMYeCTBA
aKaJieMU4eCKHUX YaCOB U BU/I0OB Y4eOHBIX 3aHATHI

4.1. Pazoenwt oucyuniaunovt (Mo0yJis) u mpyooemKoCms no 6U0AM y4eOHbIX
3auHamuil (6 aKkademuuecKux 4acax)

0J151 OYHOU (hopmbl 00yUeHUA

e <
5 Bujsbl yueOHBIX 3aHATHIA,
g BKJII0YASE CAMOCTOSATEILHYIO
=
2 2 padoTty o0y4arommxcs u ®opmbl
X 3 TPY/10eMKOCTh TeKymero
Ne Pa3nen &3 (B yacax)
KOHTPOJIA
n/n AMCIUILIHHBI = ayAMTOPHbIE caMoCTosTeNb
g y4eOHbIe Has padoTa ycneBaeMocTH
8 3AHATUHA OqualOll_[I/[XCﬂ
BCero JEeKIMH CEMHHAPBI,
NpaKTH4ecKue
3aHATHSA
1 Jluneiinsie KOHTDOLHAS
HOPMUPOBaHHbBIE 36 12 12 12 P
pabota
IPOCTPAHCTBA
2 I'uns6epToBEI 18 6 6 6 KonTponbhas
MPOCTPAHCTBA pabota
3 Oneparopsl
HOPMHUPOBAHHBIX
KonTponphas
MIPOCTPAHCTBAX 30 10 10 10
pabota
4 | ConpspxeHHBIE
oTepaTopbl K
OHTPOJIbHAS
THIH0EPTOBBIX 12 4 4 4 P
pabota
HPOCTPAHCTBAX
5 | OGpartHbIe oTIEpaTOPHI 12 4 4 4 KontponbsHas
pabora
6 | Ox3ameHn 36
Bceero 144 36 36 36

4.2. Cooepoicanue oucyuniunsl (Mooyns), CmMpPyKmypupoeaHHoe no memam

(pazoenam)
HaumenoBanue
Ne i/ pa3aena Conepxanue
JMCIMTLTMHBI
1 JInHelHbBIE B
HOPMHPOBaHHbIE
NMPOCTPAHCTBA
Cooepoicanue N1eKyuoHH020 Kypca
1.1. JluHeliHbIE JIunelHbIe MPOCTPAHCTBA: ONPEEIEHNE, IPUMEDHI.
NMPOCTPaHCTBA JInHelHas 3aBUCUMOCTD U JTUHENHAS HE3aBUCUMOCTD
DJICMCHTOB.
KoneunomepHsie 1 0eCKOHEUHOMEpHBIE
MPOCTPAHCTBA.
JluHeliHbIe MHOTOOOpA3HUs: ONIpeieNieH e,
TIPUMEPBHI.




Ne i/

HaumenoBanue
pasaena
JUCIHHUILINHBI

Conepxanue

1.2

IlonsTue
HOPMHUPOBAHHOT'O
NMPOCTPAHCTBA

Ormpenenexnne
MIPUMEPBHI.
CxoauMocCTh MocIe0BaTeNbHOCTEN (€IMHCTBEHHOCTD
npernena, CBOICcTBa CXOJISIIUXCS
MOCJIe0BATENLHOCTEN )
Onpenenenue  cdepbl, MIapOB.
OTPaHWYEHHOTO MHOXKECTBA
[IpenenbHble, M30IMPOBAHHBIC, BHYTPEHHHE
MHOX€ECTBA.

OTKpBIThIE U 3aMKHYThI€ MHOKECTBA

HOPMHPOBAaHHOTO  MPOCTPAHCTBA,

Onpenenenue

TOYKH

1.3

banaxoBbI
NMPOCTPAHCTBA

Ormpenenenne ¢byHIaMeHTaTbHON
MOCJIE0BATEIIEHOCTH.

CBs13p CXOIMMOCTH u
MOCJIEeI0BATEILHOCTH.
Omnpenenenue MIOJIHOTO
MPOCTPAHCTBA.

ITpuMepsl MOTHBIX TPOCTPAHCTB.
IIpumepsl HEMOJIHBIX TPOCTPAHCTB.
Teopema 0 BIIOKEHHBIX IIapax.

(hyHIaMEHTAIbHOCTH

HOPMHUPOBaHHOTO

1.4.

Cenapa0enbHble
NPOCTPaHCTBA

OmnpenesneHne ¥ NpUMEPHl BCIOLY IUIOTHBIX M HUTAE
HE IINIOTHBIX MHOXKECTB.

CenapabebHble IPOCTPAHCTBA.

MtmuosxectBa I u Il kareropui.

Teopema bapa o kaTeropuu.

1.5.

JKBHBAJIEHTHOCTH
HOPM
HOPMHPOBAHHBIX
NMPOCTPAHCTBAX

Omnpenenenre 3KBUBATICHTHBIX HOPM.
OKBUBAJIEHTHOCTh  HOPM B
MIPOCTPAHCTBE.

[Iprmep HE3KBUBAJIEHTHBIX HOPM.
PaccrossHue or  aseMeHTa
MHOX€ECTBA.

TeopeMa 0 «IIOYTH NEPIEHANKYIIPEY.

KOHCYHOMCPHOM

IPOCTPAHCTBA [0

Temobl npakKmu4ecKux / CEeEMUHAPCKUX 3AHAMULL

11 Jluneiinblie JIuHelHbIe TPOCTPAHCTBA: ONPEEIEHNE, IPUMEDEI.
NMPOCTPAHCTBA JIuHeliHas 3aBUCUMOCTD W JIMHEHHAs HE3aBUCUMOCTH
JIEMEHTOB.
KoneunomepHsie u 0eCKOHEeUHOMEPHBIE
MIPOCTPAHCTBA.
JluneliHple MHOTOOOpAa3Hs: ONpe/ielieHNe, PHUMEPHI.
1.2 [onsaTue OnpeneneHne  HOPMHPOBAHHOTO  NPOCTPAHCTBA,
HOPMHMPOBAHHOIO MIPUMEPBI.
NMpocTpaHCcTBa CX0IMMOCTh TIOCIIE0BATENbHOCTEN (€ IMHCTBEHHOCTh
npejena, CBOICTBa CXOASAIUXCS
M0CJIeJ0BATELHOCTEN )
Ompenenenne  cdeppl, MIapoB. OmpeneneHue
OTPaHMYEHHOTO MHOKECTBA
IIpenenbHble, M30IMPOBAHHBIE, BHYTPEHHUE TOYKHU
MHOJKECTBA.
OTKpBITHIE U 3aMKHYThIE MHOKECTBA
1.3 BanaxoBsl Onpenenenne (dbyHIaMeHTaIbHOM
NMPOCTPAHCTBA MOCIIEA0BATENIBHOCTH.
CBsi3b CXOJIUMOCTH u (hyHIaMEeHTaTbHOCTH
[10CJIEJ0BATEIbHOCTH.
Onpenenenne MOJIHOTO HOPMHPOBaHHOTO
MPOCTPAHCTBA.
6
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HaumenoBanue

Ne i/ pa3ngena Conepxanue
JAUCUUILIMHBI
[IpumepsI TOTHBIX TPOCTPAHCTB.
[TpuMepsl HEMOTHBIX MTPOCTPAHCTB.
Teopema 0 BIIOKEHHBIX IIAPax.
14 CenapabeabHble Omnpenenenre W MPUMEPHI BCIOMY TUIOTHBIX M HUTIIE
NMPOCTPaHCTBA HE TUTOTHBIX MHOXECTB.
CemnapaOenbHbIC POCTPAHCTRA.
Mmnosxectsa I u Il kareroputii.
Teopema bapa o kareropuu.
15 IKBUBAJIEHTHOCTh Ornpezenenye SKBUBATICHTHBIX HOPM.
HOPM OKBUBAJICHTHOCTh  HOPM B KOHCYHOMEPHOM
HOPMMPOBAHHBIX MIPOCTPAHCTBE.
NMPOCTPaHCTBAX [Ipumep HESKBUBATIEHTHBIX HOPM.
PaccTrosHue OT  ayMeMeHTa  TPOCTpaHCTBA  JIO
MHOJKECTBA.
Teopema 0 «OYTH NEPIIEHIUKYIISPEY.
2 I'mnb0epToBBI
NMPOCTPAHCTBA

Cooeporcanue 1eKyuoHHO20 Kypca

21

EBkiannoBo
NPOCTPAHCTBO

[lonstue eBkmuaoBa mpocTpaHcTBa. CleacTBUs U3
AKCHOM.

Hepagenctso Komu-byHsikoBckoro.

HopmMa B eBKJIMI0BOM IIPOCTPAHCTBE.

HenpepblBHOCTh JIMHEWHBIX ONEpaluid U CKAISPHOTO
MIPOU3BEIEHUS B €BKJIMIOBOM IIPOCTPAHCTBE.
Yron Mexay dJeMeHTaMu.

OpToroHanbHble, OPTOHOPMHPOBAHHbBIE
9JIEMEHTOB.

CBs13b OPTOTOHATBHOCTU M JIMTHEWHON HE3aBUCUMOCTH
CHCTEM 3JIEMEHTOB

IIponecc oproroHanu3anuy.

CHCTCMBI

2.2

I'man0epToBO
NMPOCTPAHCTBO

Omnpenenenue rub0epTOBa MPOCTPAHCTBA.

Kputepuii mNOTHOTBI OpPTOTOHATBHOW CHUCTEMBI B
rUJILOEPTOBOM HPOCTPAHCTBE.

IHognpocTtpaHcTBa rHIBOEPTOBA IPOCTPAHCTBA.
OpToroHaibHOE JOTIOHEHHE.

Paznoxenue 31neMeHTa THIp0EpTOBA IPOCTPAHCTBA TIO
MOAMIPOCTPAHCTBAM.

OproronaipHas cyMMa NOANPOCTPAHCTB.

PaBeHcTBO napajuienorpamMmma.

2.3

Psaaer Dypre

Psn @ypbe anemMeHTa €BKINI0BA IPOCTPAHCTBA.
Hepasenctso beccens.

Omnpenenenre 3aMKHYTOH CHCTEMBI.

PasencrtBo IlapceBans.

CB0i1cTBO MUHMMAIBHOCTH KO3 PuuneHToB Dyphe.
OKBUBJICHTHOCTh  IOJHOTBI ¥ 3aMKHYTOCTH
OPTOHOPMHPOBAaHHON CHCTEMbI B cenapabenbHOM
npoctpaHcTBe. Teopema Pucca.

Tembl NnpaKmu4eCcKux / CeEMUHAPCKUX 3AHAMUU

2.1

EBkiannoBo
MPOCTPAHCTBO

[lonsatue eBknmaoBa mpocTpaHcTBa. CleACTBUS W3
AKCHOM.

Hepagencro Komu-byHskoBckoro.

HopmMma B eBKJIMI0BOM MPOCTPAHCTBE.
HenpeprIBHOCTh JTMHEHHBIX ONEpaLUil U CKaJIIpHOTIO
IIPOU3BEJEHUS B €BKJIMJIOBOM IPOCTPAHCTBE.




Ne i/

HaumenoBanue
pasaena
JUCIHHUILINHBI

Conepxanue

VYros Mexay JIeMEHTaMH.
OpToroHaibHbele, OPTOHOPMHPOBAHHEIE
3JIEMEHTOB.

CBs13b OPTOTOHATBHOCTH ¥ JIMHEHHON HE3aBUCHMOCTH
CUCTEM 3JIEMEHTOB

[Iponiecc opToroHanu3anuu.

CHUCTCMBbI

2.2

I'manbepToBO
NMPOCTPAHCTBO

OmnpeneneHre THILOEPTOBA MTPOCTPAHCTBA.

Kputepuii MmoaHOTHI OpPTOTOHAJIBHOM CHUCTEMBI B
THIL0EPTOBOM MPOCTPAHCTBE.

[MoanpocTtpaHcTBa THIBOEPTOBA IPOCTPAHCTBA.
OpToroHaIbHOE JTOTOJIHEHHE.

Paznoxenue sneMenTa ruap0epTOBa MPOCTPAHCTBA T10
MOJNIPOCTPAHCTBAM.

OproroHaibHasi CyMMa TOIIIPOCTPAHCTB.

PaBeHCcTBO mapamienorpamma.

2.3

Psner @ypre

Psg @ypee aneMenTa €BKIMI0BA POCTPAHCTBA.
Hepagenctso beccens.

OnpeneneHre 3aMKHYTONH CUCTEMBIL.

PaBenctBo [lapceBansi.

CBoiicTBO MUHMMABHOCTH KO3 duiimerToB Dypoe.
OKBUBJICHTHOCTh  IOJHOTBI ¥ 3aMKHYTOCTH
OPTOHOPMHMPOBAaHHON CHCTEMBI B cenapabenbHOM
npoctpaHcTBe. Teopema Pucca.

Onepartopsl B
HOPMHPOBAHHBIX
NMPOCTPAHCTBAX

Cooeporcanue 1eKYUOHHO20 Kypca

3.1 Ionsatue JuneiinocTn, | O0nacTe omnpenencHus, 00JacTb 3HAYCHHUM, SIPO
OTPaHMYEHHOCTH, oreparopa.
HeNMpPePHIBHOCTH CBsi3p TOHATHH «OIEPATOpP», «OTOOpaXKeHHWe» U
omepartopa «pyHKIIIOHAT.
Ormpezenenne HempepsIBHOTO omepaTtopa (mo Komw,
o ['efine, Ha MHOXECTBE).
JIuneliHbIi onepaTop: onpeaeneHue, CBOMCTBRA.
OrpaHu4eHHBIE OTIepaTOPHI.
Ob6nacte omnpeneneHus, o0IacTh 3HAYEHHH, SAPO
omeparopa.
CBsi3b TOHATHH «OIEPATOpP», «OTOOpaKEHHE» W
«hyHKIIHIOHAI.
Onpenenenne HempepblBHOTO omnepaTtopa (rmo Komrw,
o ['efine, Ha MHOXECTBE).
JIuHeiiHbIil onepaTop: onpeeneHue, CBOMCTRA.
OrpaHndeHHBIE ONIEPaTOPEI.
Kputepuit orpaHn4eHHOCTH JIMHEHHOTO OMepaTopa.
CBsi3b HEIMPEPBIBHOCTH " OTPAaHUYECHHOCTH
JIMHEWHOr 0 oneparopa.
OrpaHN4eHHOCTh JIMHEWHOTO orepaTtopa B
KOHEYHOMEPHOM MTPOCTPAHCTBE.
3.2 IIpocTpancTBO Onpenenenne JIHHEHHOW CTPYKTYphl IPOCTPAHCTBA
JIMHENHBIX OIIEpaTOPOB.
OrpaHMYEeHHBIX Hopwma oneparopa.
onepaTopoB Brruncnenre HOpMBI OIIEPATOPOB.
[TosTHOTa TPOCTPAHCTBA ONIEPATOPOB.
3.3 CxoauMoCTh Twurmel CXOJIMMOCTEHN IMOCJIEIOBATENEHOCTEH
8
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HaumenoBanue

Ne i/ pa3ngena Conepxanue
JUCHHUILIHHBI
nocJjeoBaTe/ibHOCTeli | ormeparopoB. CBsA3b MEXIy HAMHU.
onepaTropos [TpuHIMT paBHOMEPHOI OrPaHUYEHHOCTH.

Teopema banaxa-IlITelinraysa.
Teopembl XaHa-baHnaxa o NpoJAOIKEHUH.

Temobl npakmu4ecKkux / CEMUHAPCKUX 3AHAMULU

3.1 IonsaTtue JuHeiinocTH, | OOnMacTy ompeneneHus, 0OIACTh 3HAYEHUH, SIIPO
OrPaHMYEHHOCTH, oreparopa.
HeNpepPHIBHOCTH CBs3b TOHATHH «OIEPaToOp», «OTOOpaXXeHHE» U
omepaTtopa «pyHKIIOHAT.
Ompenenenre HeNpepeIBHOTO omeparopa (mo Koy,
no ['eifHe, HA MHOXKECTBE).
JIuHeiiHbIi onepaTop: onpeaeneHue, CBOMCTRA.
OrpaHudeHHBIE OITePaTOPHI.
Kputepuit orpaHu4eHHOCTH JINHEHHOTO orepaTopa.
CBs13b HETIPEPHIBHOCTH M OTPAaHUYEHHOCTH JIMHEHHOTO
omeparopa.
OrpaHnnueHHOCTh JINHEMHOT O omneparopa B
KOHEYHOMEPHOM MPOCTPAHCTRBE.
3.2 IIpocTpancrBo Onpenenenne JIUHEHHOW CTPYKTYyphl IPOCTPAaHCTBA
JIMHEeHHBIX OIIEPATOPOB.
OrpaHMYeHHBIX Hopwma omneparopa.
onepaTopoB Brruncnenrie HOpMbI OIIEPaTOPOB.
[lotHOTA TPOCTPAHCTBA ONIEPATOPOB.
3.3 CxoauMoCTh Turner CXOIUMOCTEMN [10CJIEJOBATEIHLHOCTEN
nocjenoBaTeJbHOCTeli | orneparopoB. CBA3b MEXy HUMHU.
0IepaTopoB [IpyHIKIT paBHOMEPHON OTpaHUYEHHOCTH.
Teopema banaxa-IIITeiinraysa.
Teopembl Xana-banaxa o NpofOIHKEHNH.
4 ConpsizkeHHbIE
onepaTopsl B
TWIb0epPTOBBIX
NMPOCTPAHCTBAX
Cooepoicarnue 1eKYuoOHHO20 Kypca
4.1 ConpsizkeHHbIE Teopema 0 MPEJCTABICHUN JINHEHOT O
onepaTopsl B | OTPaHUYEHHOr0 (YHKIHOHATA B THILOEPTOBOM
THJIL0EPTOBBIX MPOCTPAHCTBE.
NMPOCTPAHCTBAX [TocTpoenue conpsKeHHOTO orepaTopa.
JIuHEeHHOCTP M OTPAaHUYEHHOCTH  CONPSIKEHHOI'O
omeparopa.
CBoiicTBa onepaluy CONpsHKEHMS.
CaMocompspkeHHBIE  OTEepaTophl:  OIpeJeNIeHue,
CBOIICTBA.
HeotpunarensHsle onepaTopsl.
Temwl npakmuieckux /cemunapcxux 3aHAMUU
4.1 ConpsikeHHbIE Teopema 0 MPEJCTABICHUN JIMHEWHOTO
onepaTopsbl B | OTpaHWYEHHOr0 (YHKIHOHATA B THILOEPTOBOM
TJIL0EPTOBBIX MIPOCTPAHCTBE.
NMPOCTPAHCTBAX IlocTpoeHune conpsKEHHOTo oreparopa.
JIuHEHHOCTP M OrPaHUYEHHOCTH  CONPSIKEHHOI'O
omeparopa.
CBoiicTBa onepaiuu COnpsHKeHUs.
CaMoCOIIpsDKEHHBIE  OTIEpaToOphl:  OTpEJETICHHE,
CBONCTBA.




HaumenoBanue

Ne i/ pa3ngena Conepxanue
AMCUUILIMHBI
HeoTpuuaTenbHble OIepaTopsl.
5 O0paTtHbIe onepaTopsbl
Cooepoicanue 1eKYuoHHO20 Kypca
5.1 O6patHbie onepaTopbl | OOpaTUMOCTB OEpaTOpA.

Kputepuit B3auMHON 0JTHO3HAYHOCTH OIlepaTopa.
JIunetHoCTh 0OOpPaTHOTO OmepaTopa.

Kpurepuii cymectBoBaHus 00paTHOTO ornieparopa
HenpepsiBHO 00paTuMBbIe ONEpaTophl.
Orpann4eHHOCTH OOPATHOTO OTIEPaTOpA.

JleBbrit 11 IpaBEIit OOpPaTHBIN OTIEPATOPHI.

CBsi3p C CyIIECTBOBAaHHMEM W €IWHCTBEHHOCTBIO
pelIeHus] ypaBHEHMS.

Teopema banaxa 06 obpaTHOM omepaTope.

Temuwr npakmudecKux / CEMUHAPCKUX 3AHAMU
5.1 OopaTtHbie onepaTopbl | OOpaTUMOCTB OTEpaTOpa.
Kputepuit B3auMHON 0JTHO3HAYHOCTHU OIlepaTopa.
JIuHeiHOCTh 0OpaTHOTO ONepaTopa.
Kputepuii cymecTBoBaHus 00paTHOTO OrepaTropa
HempepbiBHO 00paTuMbIE OIIEpaTophl.
OrpaHu4eHHOCTh 00PaTHOTO OIepaTopa.
JleBBIii ¥ IpaBBIil OOPATHEIN ONEPATOPHI.
CBs3p C CyIIECTBOBAHMEM H EIHHCTBEHHOCTBIO
pELICHNs YpaBHEHUS.
Teopema banaxa 006 00paTHOM orieparope.

5. [lepeueHb yueOHO-METOAMYECKOT0 0OecTiedeHust 1JIsl
CaAMOCTOSITEJIbHOM PA00THI 00YYAKINUXCH 1O JUCIUIIJINHE

(MoxyJi10)
1. Bopucos, B.I'. ®yHKuMOHAIBHBIE MPOCTPAHCTBA M JIMHEWHBIE ONEpaTOphl: y4eo.
nocobue / B. T'. bopucos, W. JI. Tpens. - Kemeporo: Ky3baccBy3u3zaar,

2007.

2.T'ypeBuu, A. I1. Coopuuk 3amad no pyHxuoHansHoMy aHanmu3y / A. I1. I'ypeswuy,
B. B. Kopues, A. II. Xpomo. — CII6.: Jlamp, 2012. Touka pmocrymna:
http://e.lanbook.com/view/book/3175/.

3. Jltoctepuuk, JI.A. Kpatkuii kypc ¢pyHkunonansHoro ananusa / JI. A. JlrocTepHUK,
B. n. Cobornes. - CIlb6.: Jlans, 20009. Touka  gocrtyma:
http://e.lanbook.com/view/book/245/.

4. Tpens, N.JI. ®yHKuMOHANBHBIE MPOCTPAHCTBA: TEOPUS, 33aJaul, PelIeHus: yueOHoe
nocobue / . JI. Tpens [u ap.] — Tomck : U3n-Bo Tomckoro roc. mej. yH-Ta,
2008.

5. Tpenorun, B. A. ®ynkimonaneubiit ananus. B 2 1. [Tekcer] : yueGHOe mocobue ams
6akanaspoB [BIIO]. T. 1 / B. A. Tpenorun, b. M. ITucapesckuii, T. C. CobGonera. -
Mocksa: Axkagemus, 2012. - 240 c.
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6. ®OH/1 OLIEHOYHBIX CPEICTB /IJIsl MPOBEAEHUSA POMEKYTOYHOM
aTrrecTanuy 00y4aruuxcs 1mo AMCUuIInae (MOIYJII0)

6.1. Ilacnopm ¢honoa oyenounvix cpeocme no oucyuniune (MooyJr)

No KonTtponupyemsie paznenst (temsl) | Kog KOHTPOJIMPYEMOH | HAMMEHOBAHHE
/T | JUCIUILTAHBI KOMIIETeHIIMU (MM €€ 4acTH) | OIIEHOYHOI'O
(pe3yabTaThl Mo pasjesam) / m e€ dopMyIupoBKa — IO | CpEACTBa
YKEJTAHUIO
1. JIuneitHbie 51 HOPMHUPOBAHHbIE KOHTpPOJIbHAs
NPOCTPaHCTBA OIlK-1 pabora,
JK3aMeH
2. I'me0epTOBEI IpOCTpaHCTBA KOHTpPOJIbHAS
OIIK-1 pabora,
HK3aMEH
3. Onepatopel B~ HOPMHPOBaHHBIX KOHTPOJIbHASA
POCTPAHCTBAX OIIK-1 pabora,
JK3aMeH
4. CornpsikeHHbIE ONepaTopbl B KOHTpPOJIbHASA
IUILOEPTOBBIX POCTPAHCTBAX OIIK-1 pabora,
9K3aMEH
5. OOpaTHbIe OTIepaTopsI KOHTPOJIbHAsA
OIIK-1 pabora,
9K3aMEH

6.2. Tunoegvie KonmpoJibHble 3a0aHus uiu uHvle mamepuaiibl

6.2.1. Dx3ameHn

a) TUIIOBBIE BOIIPOCHI (3a7aHMs):

JIuHeWHbIE MPOCTPAHCTBA: ONIPENEICHHUE, TPUMEPHL.

JIuHelHas 3aBUCUMOCTD U JIMHEIHAsI HE3aBUCUMOCTD JJIEMEHTOB.
KoneuHoMepHbIe 1 6eCKOHEYHOMEPHBIE IPOCTPAHCTBA.

JIuHeltHbIe MHOTOOOpA3Hs: ONpeieeHne, IPUMEpHI.

Onpenenenre HOPMUPOBAHHOTO IPOCTPAHCTBA, IPUMEDPHI.

CXoMMOCTh TOCIIE0BATENbHOCTEN (€IMHCTBEHHOCTD Ipe/iea, CBOMCTBA CXOMASIINXCS
MOCJIEIOBATEILHOCTEH ).

Omnpenenenue cdepsl, mapoB. OnpeseneHre OrpaHHYEHHOT0 MHOYKECTBA.
[IpenenbHbIE, N30JIMPOBAHHBIE, BHYTPEHHUE TOYKU MHOXECTBA.
OTKpBITBIE U 3aMKHYTbIE MHO>KECTBA.

Onpenenenue ¢pyHAaMEHTAIBHON MOCIEI0BATEIBHOCTH.

CBs3b CXOMMOCTH U (PYHAAMEHTAILHOCTH MOCIEI0BATEILHOCTH.
Onpenenenre NOJHOTO HOPMUPOBAHHOTO MTPOCTPAHCTBA.

[Iprmepshl MONHBIX TPOCTPAHCTB.

[Iprmepbl HEMOJIHBIX TPOCTPAHCTB.

TeopeMa 0 BIOKEHHBIX MIapax.

Omnpenenenye U NpUMepbl BCIOTY MJIOTHBIX U HUTJE HE MIIOTHBIX MHOKECTB.
CenapaOenbHble TPOCTPAHCTBA.

Mmuoxectsa I u II kaTeropwuii.

Teopema bapa o kareropumu.

Onpenenenre YKBUBAJIEHTHBIX HOPM.

OKBHUBAJIEHTHOCTb HOPM B KOHEYHOMEPHOM ITPOCTPAHCTBE.
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[Ipumep HEIKBHUBATIEHTHBIX HOPM.

PaccrostHMe OT 271€MEHTa IPOCTPAHCTBA JO MHOKECTBA.

Teopema 0 «1104TH EPIIEHIUKYIIAPE.

O06nacte omnpenenenus, 006JacTb 3HaAYEHUH, ApO OIepaTopa.

CBsI3b NOHATHUH «ONIEPATOPY», KOTOOpAKEHUE» U «(HYHKIIMOHAT.

Omnpenenenue HenpepbiBHOTO orepaTopa (o Komu, o 'eline, Ha MHOXKECTBE).
JInHenHbIN onepaTop: OIpeneIeHue, CBOMCTBA.

OrpaHu4eHHbIE ONIEPATOPBI.

Kpurepuit orpaHH4eHHOCTH JIMHEHHOTO OIIEPATOPA.

CBs13p HENPEPBHIBHOCTH U OTPAaHUYEHHOCTH JIJMHEMHOTO ollepaTopa.
OrpaHn4eHHOCTb JIMHEHHOIO OlepaTopa B KOHEUHOMEPHOM IIPOCTPAHCTBE.
Ornpezenenne TUHEHHON CTPYKTYpPBI IPOCTPAHCTBA ONIEPATOPOB.

Hopwma oneparopa.

Brruncinenue HOpMbI OIIEPaTOPOB.

ITosHOTA IpOCTpaHCTBA ONEPATOPOB.

Tunsl cxoguMoCTeH nocne0BaTeIbHOCTEN onepaTopoB. CBsA3b MEXAY HUMH.
[IpyHIMI paBHOMEPHOM OTPaHUYEHHOCTH.

Teopema banaxa-llIteiinraysa.

Teopembl Xana-baHaxa o IPOAOIKEHUH.

Omnpenenenue eBKJINI0BA IPOCTPAHCTBA.

[Ipumepsl €BKJINIOBBIX IPOCTPAHCTB.

HepasencrBo Komn-byHsAakoBckoro.

HopwMma B eBKJIIMAOBOM IPOCTPAHCTBE.

HenpepbIBHOCTh JIMHEWHBIX ONEpAlMM M CKAJIAPHOIO IIPOU3BEIACHUS B EBKINJI0BOM
IIPOCTPAHCTBE. YTOJI MEXAY 2JIEMEHTAMH.

OpTOroHaibHBIEC FJIEMEHTHI.

Onpenenenre opTOroHaIbHOM, OPTOHOPMUPOBAHHOW CUCTEM.

CBs13b OPTOTOHAIBHOCTHU W JTMHEHHOM HE3aBUCUMOCTH.

[Iponecc oproronanuzanuu [Imuara.

CymecTBoBaHue He OoJiee ueM CUeTHOTo 0a3uca B cenapadenbHOM IPOCTPAHCTBE.
Psag @ypee amemMeHTa eBKIMI0Ba MPOCTPAHCTBA.

HepasencrtBo beccens.

Onpenenenne 3aMKHYTOM CHCTEMBI.

PasenctBo I1apcesas.

CBoiicTBo MUHUMaNIbHOCTH K03 durmentoB Dypre.

OKBUBAJIEHTHOCTb TOJHOTBI M 3aMKHYTOCTH OPTOHOPMHMPOBAHHON CHUCTEMBI B
cernapa0enbHOM MPOCTPAHCTBE.

Teopema Pucca.

Omnpenenenue ruab0epTOBa MPOCTPAHCTBA.

N3omMopdu3M rmibOepTOBBIX MPOCTPAHCTB.

[TonnpoctpancTBa riiIb0EpTOBA MPOCTPAHCTBA.

OpToroHanbHOE TONOJHEHHE.

PaznoxeHue snemMenTa rusibOepToBa MPOCTPAHCTBA MO TOAIPOCTPAHCTBAM.
PaBeHcTBO mapannenorpamma.

XapakTeprucTUYecKoe CBOMCTBO €BKIIMI0BA TPOCTPAHCTBA.

Teopema o mpencTaBieHUN JTUHEHHOTO OTPAaHUYEHHOIO (YHKIMOHANA B THJILOEPTOBOM
IIPOCTPAHCTBE.

ITocTpoeHue conpsKEHHOTro ornepaTopa.

JINHEHOCTBh ¥ OrPaHUYEHHOCTH CONIPSKEHHOT'O OIIEPATOpA.

CaolicTBa onepanyy COnpsyKeHUsl.
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CaMocoInpsiKEHHBIE OIIEPaTOPhI: ONPEAEICHUE, CBONCTBA.
HeotpunarenbHble onepaTopsl.

OO6paTumocTh oneparopa.

Kputepuit B3auMHOM 0JIHO3HAYHOCTH OIlepaTopa.
JIuneltHOCTH OOpaTHOTO OrepaTopa.

Kputepuii cymecTBoBaHUs 00paTHOTO OepaTropa.
HenpepriBHO 0OpaTuMBbIe OIIEPATOPSI.

Orpann4eHHOCTh 0OPaTHOTO ONEPaTopa.

JIeBblii 1 ipaBbIii 0OpPATHBIN OMEPATOPHI.

CBs13b C CyIIECTBOBAHUEM U €IMHCTBEHHOCTHIO PEIICHUS YPaBHEHUS.
Teopema banaxa 06 oOpaTHOM omepaTope.

0) KpuUTEepHM OLIEHUBAHUS KOMIIETEHIUH (pE3yJIbTaTOB):

ITo kypcy «®yHKIMOHAIBHBIA aHAIU3» IMpelycMOTpeHa OanbHas CUCTEMa OLICHKH.
MakcumanbHast cymma 0ajuioB, Habupaemasi CTyJeHTOM 3a 3k3ameH — 40 6amo. s
TOro 4TOOBI HAOpaTh OaJbI 3a FK3aMEH, CTYAICHTY HEOOXOJMMO OTBETUTHh HA SK3aMEHE Ha
BOIPOCHI 3K3aMEHALMOHHOI0 Ousera. DK3aMEeHAllMOHHBIA OWJIET MO0 KypCy BKJIIOYAeT B
cedst 2 TEOpEeTHYECKHX BOMpoca. JlONMOTHMUTENbHBIE BONPOCHI 3aJAIOTCA KAk UL
YTOUHEHMs] 3HAaHUM CTyJeHTa IO BompocaM Owiera, Tak W JUIs BBIACHEHUS OOLIMX
MIPEJCTAaBICHUI CTY/ICHTA 110 BCEMY Kypcy (yHKIIMOHAIBHOTO aHAaJIH3a.

CryneHty, mpu cpade TEOpPEeTHYECKOro Marepuaia, HeoO0XOAMMO I0oKa3aTh CBOMO
CIOCOOHOCTh JIMOHCTPAallMM  OOMICHAYYHBIX 0a30BBIX 3HAHWKA (PYHKIIMOHAIBHOTO
aHaJu3a, IOHMMaHHE OCHOBHBIX (DAKTOB, KOHIENLUH, IPUHLUIIOB TEOPUH, CBSI3aHHBIX C
¢dbynkunonansHbIM aHanuzoM (OIIK 1).

B) OIIMCAaHUEC MIKaJIbl OLICHUBAHN .

Crynenty BoicTaBisiercs 31-40 0amioB, €ciau OH Jai MOJTHBIC, UCYEPIIHIBAIOIINE OTBETHI
Ha OCHOBHBIE U JIOTIOJHUTEIbHBIE BOIPOCHI U MOXKET YBEPEHHO BBINOJIHSTH 3aJaHMs,
IPEIyCMOTPEHHBIE IPOTPAMMOIA.

Crynenty BbicTaBisiercss 21-30 OamnoB, eciu OH OTBEeTWJI Ha o0a  Bompoca
HK3aMEHALIMOHHOTO OWJIeTa, HO HE TMOHSAJ HEKOTOpbhle TOHKOCTH JOKA3aTeNbCTB WIIU
(GOpMYIHPOBOK HEKOTOPBIX YTBEPXKACHUHM, JIEMM, TEOpeM U Tp., HO  IOKa3aBUIMHA
CUCTEMATUYECKUN XapaKTep 3HaHUM MO JUCIUIUIMHE, CIOCOOHOCTh K CaMOCTOSITENIbHOM
pabore.

Crynenty BbicTaBnsercs 11-20 OamnoB, ecau OH OTBETMJ Ha OJUH U3 BOIPOCOB
HK3aMEHAllMOHHOTO OuieTa, mokasaj, 4To 00JiajaeT 3HaHUSMU OCHOBHOI'O MaTepuaia B
o0beMe, HeOOXOJUMOM JUTs JalibHeHmel yueosl.

Crynenty BbicTaBisierca 0-10 GannoB, eciv OH HE OTBETMJI HM Ha OJUH M3 BOIIPOCOB
9K3aMEHAllMOHHOrOo  Owiiera, MMEeT  3HAYUTeNbHbIE  MpoOerabl B 3HAHUAX
NPUHIUIHAIBHOTO XapaKTepa.

6.2.2. KonTposabHasi padora

a) THIIOBbIE 3a/1aHU (BOMPOCHI) — oOpasell;
1. MosHO 71 B yKa3aHHOM MPOCTPAHCTBE 3a/1aTh HOPMY I10 CIIEAYIOLEMY IPaBUITY:
a) HenpepbIBHO AU depeHInpyeMbIX Ha oTpe3ke [a,b] dyHKImit

b

(@] = [1x(t) | dt+] x(a) - x(b) |

0) AeMCTBUTEIbHBIX YNCEI

B) MOCJIEAOBATENbHOCTEH X=(X1,X2,X3...), ISl KOTOPBIX Zl X; |

IX|= X1

0
<0
i=1
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X =% = X, + Xg = X e+ (D)X +..

r) HenpepbiBHO auddepeHnnpyeMbix Ha oTpeske [a,b] dyHkimit

Ix@)||= max |X'(t)|+]x(b)].

a<t<(b+a)/2

2. SIpnsieTcs M TaHHBIN onepaTop JUHEHHBIM, HEPEpbIBHBIM? Ecir BO3MOKHO, BEIYUCITUTE
€ro HopMy.

a) A:C[-5-1] >R Ax(t) = J}X(S)ds —4x(-4);

6) A:L,(0,1) - L,(0,2) Ax(t):5t2+4j'x(\/§)costds;

B) All, >, AX=(X,,—X,, Xgs —Xg,--) ©

3. HaiiTu compsiKeHHBI OIEpaTop, MPOBEPUTH SIBISCTCS JIM OH CaMOCOIPSDKEHHBIM,
€CIu J1a, TO OyJIeT JIM OH HEOTPHULATEIbHBIM

a) A:l, =1, Ax=(X +X,,0,X;+X,.,0,...) ;
6) A:L,(01)—L,(0)) Ax(t):jx(s)ds—Sx(\/f)+jtsx(s)ds.

4. Paccmotpum omeparop A:C[-2,4] > C[-2,4], Ax(t) = x(t)—tx(0) +2x(1) . SAsnsercs
mu A HenpepbiBHO o6patumbiM? Eciu 11a, To Haiitn A,

0) KpuTepuH OLEHWBAaHUS KOMIETEHLUH (Pe3yIbTaToB):

[To xypcy «DyHKIMOHATBHBIM aHAINU3» MPEAYCMOTpEHa OalibHasi CHCTEMa OIICHKH.
MakcumanbHas cymma 0anioB, Habupaemas CTYJIEHTOM 3a KOHTPOJIbHYIO paboty — 33 Oamna. B
KOHTpPOJIbHOM pabote npexycMmoTpero 10 3apanuii (yauTsiBas 3aJaHus, OTMEUYEHHbIE OyKBaMu).

Pemenne kaxoi 3aja4M OLEHMBAETCS MO KPUTEPUIO TOJHOTHI BBIMOJHEHHS 33Ja4H,
Xapakrepusyromemycs BecoM ot 1 g0 0.

3ajaua perieHa MnoJHOCThIo — 1.

3amava penreHa ¢ norpenrHoctssMu — 0.67.

3anaua pemieHa HanosoBuHy — 0.5.

3amava pemrena vactuaao — 0.33.
Ecth Hameku Ha npaBuwiibHOE petenue 3aaayun — 0.1.

B) ONMCAHUEC IIKAJIbl OLICHUBAHUS.

e CTyleHTY BBICTABISICTCS 332 KOHTPOJIbHYIO padoTy 27-33 0auioB, €Clu pe3ysIbTaThl
KOHTPOJILHOH pabOTBI C y4ETOM BECOB COOTBETCTBYET NpaBWIBHO pemieHHbIM 9-10
3aJJTaHHSIM.

e CTyleHTY BBICTABISICTCS 332 KOHTPOJIbHYIO padory 20-26 0amioB, eciu pe3ysIbTaThl
KOHTPOJILHOH pPa0OTBI C YYETOM BECOB COOTBETCTBYET NPABWIBHO PEUICHHBIM 7-8
3aJJTaHHSIM.

e CTyleHTY BBICTABISICTCS 332 KOHTPOJIbHYIO padory 14-19 0amioB, ecinu pe3ysbTaThl
KOHTPOJILHOH pPa0OTBI C YYETOM BECOB COOTBETCTBYET NPABWIBHO PEUICHHBIM 5-6
3aJJTaHHSIM.

PIIJT « DYHKUUOHAIbHDLIL AHAIU3Y 14



e CryneHTy BBICTAaBIIAETCS 3a KOHTpOJBbHYIO pabory 0-13 06amioB, eciau pe3ynbTaThl
KOHTPOJIFHOM pabOoThI ¢ y4€TOM BECOB COOTBETCTBYET IPABIILHO PEIICHHBIM MEHEE YeM
4 3a1aHUAM.

6.3. Memoouueckue mamepuaisl, onpeoenaouue npoueoypsl OUeHUBAHUA
3HAHUIL, YMEHUIl, HABbIKOE U (U/ll) OnbIMa OesameabHOCmuU,
Xapakmepusyruwjux Imansvt Gopmupoeanus KOMnemeHyuil

[IpomexyTouHas aTTecTalus 0 AUCHUIUIMHE BKJIIOYAET clieAyromue GopMbl KOHTPOJIS:
® [IOCEIEHUE JICKIIMOHHBIX ¥ MPAKTUICCKUX 3aHITUN;
® KOHTpOJbHas paboTa;
® UTOroOBas aTTecTalus (IK3aMeH).
J1J14 OJI0KUTETILHON OLIEHKH HE0OX0IMMO HaOpaTh OMpeIeIeHHOE KOJIMYeCTBO OAJIIOB.
ITo xypcy «®DyHKIMOHAJIBHBIA aHAIM3» NPEAYCMOTpEeHa OaibHas CHCTEMa OLEHKH.
MakcumanbHasi cymMmma 0ajioB, Habupaemasi CTyIeHTOM 110 auctuiumae — 100 6ayos.
1. B 3aBUCHMMOCTH OT CyMMapHOTO KOJMYECTBA HAOPaHHBIX OAJIOB, CTYJACHTY BBICTABIISIFOTCS
CJIETYIOIINE OLICHKH:
0-40 6annoB — «HEYHAOBIETBOPUTEIBHOY;
41-65 6amioB — «yJOBJIETBOPUTEILHOY;
66-85 6amI0B — «XOPOIIO;
86-100 6annoB — «OTIUIHOY.
2. MaxkcumanbHast cyMMa 0aJutoB MPOMEXKYTOYHOH arTectaruu — 60 6anos.
MakcumanbHas cymMMa 0ajijioB UTOTOBO# aTTecTanuu (dk3ameHa) — 40 6ayuios.
3. OreHka NpOMEKYTOYHON aTTeCTALlUU.
3.1. MakcumarnpHasi cymMmMa 0aJuIoB POMEXYTOYHOHN artecTanuu — 60 6amios.
OrneHka mpoMeKyTOUHOM aTTeCTaIllu:
e 1I0CceleHue 3aHATHH — 1 3aHaTre — 1 0amI, Bcero 27 0ailios;

e HamMcaHHE KOHTPOJIBbHOM paboThl — 33 Oasna.

4. OreHka UTOrOBOM aTTecTaluu (3K3aMeH).
4.1. MakcumanbHas cyMMa OallJIOB UTOTOBOM arrectanmu (dk3ameHa) — 40 Oamos.
s Toro 4roObl HaOpaTh Oanbl 3a HK3aMEH, CTYACHTY HEOOXOIHMMO OTBETHTh Ha
HK3aMEHE Ha BOIPOCHI IK3aMEHAIIMOHHOTO OuieTa. DK3aMeHalMOHHBIA OMIIET 1o Kypey
BKJTFOYAET B c€0s 2 TEOPETHUUECKUX BOMpoca. [[onmosHUTEIbHbIE BOIIPOCH 33/1aI0TCS KaK
JUIS YTOYHEHHs 3HAHUI CTy/EeHTa MO BOIpocaM Omiera, Tak M 7S BBISICHEHHUS OOIINX
MPEACTaBICHUN  CTyAeHTa IO BCEMY Kypcy  (YHKIIMOHAJIBHOTO  aHau3a.

CryneHty, mpu cadye TEOpPEeTUYECKOro MaTepuana, He0OXOAUMO MOKa3aTh CBOIO
CIOCOOHOCTh JIEMOHCTpAllMK OOIIEeHAYyYHBIX ©0a30BbIX 3HAHUN (YHKIIMOHAJIHHOTO
aHalM3a, MOHMMaHUe OCHOBHBIX (DAKTOB, KOHIICTIIIUHI, IPUHIIUTIOB TE€OPHIA, CBSI3aHHBIX C
¢yskuoHansHeIM aHanuzoM (OIIK 1).

Crynenty BeicTaBnsietcs: 31-40 GannoB, ecnu OH Jall MOJHBIE, UCYEPIIBIBAIOIIIE
OTBETHI HAa OCHOBHBIE W JOTOJHUTEIHHBIE BOMPOCHI U MOXXET YBEPEHHO BBITIOIHSITH
3a/1aHMsl, PETyCMOTPEHHBIE TPOIPAMMON.

Crynenty BeicTaBnsiercss 21-30 GainoB, ecnu OH OTBETWI Ha o0a Bompoca
9K3aMEHAIIMOHHOTO OWIieTa, HO HE TMOHSI HEKOTOpPBhIE TOHKOCTH JIOKA3aTeIbCTB WIIU
(hOpMYITUPOBOK HEKOTOPBIX YTBEPXKACHHUH, JIEMM, TEOPEeM W Tp., HO IOKa3aBIIUI
CUCTeMaTUYECKUH XapaKkTep 3HaHUH MO JWCUHUIUINHE, CIIOCOOHOCTh K CAMOCTOSITENTEHOM
pabore.

Crynenty BeicTaBnsietcss 11-20 6anoB, eciu OH OTBETHJI HAa OJWH M3 BOMPOCOB
9K3aMEHAIMOHHOTO OujieTa, oKa3all, 4To 00JaaeT 3HAaHUSIMH OCHOBHOTO MaTepHalia B
o0beMe, HeOOXOJUMOM TSl JasibHelIel yaeosl.
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/. IlepeyeHb OCHOBHOM U JONOJHUTEIbHOM Y4eOHOM JIUTEPATYPHI,
HE00XO0UMOM 111 OCBOCHUS JUCIHHUIIJIMHBI (MOTYJIs1)

@) OCHO8HAaA yYyeOHasA Tumepamypa:

1. JIrocrepuuk, JI.A. Kpatkuii kypc ¢pyaknuonansnoro ananusa / JI. A. Jlrocrepuuk, B. U.
Cob6oues. — CII0.: Jlanw, 2009. Touka noctyma: http://e.lanbook.com/view/book/245/.
2. ['ypeBuu, A. I1. COopHuUK 3a1a4 110 (GyHKIIMOHATHFHOMY aHATN3Y [ DIEKTPOHHBIN pecypc]

: yaeOnoe nmocodue / A. I1. I'yperuy, B. B. Kopres, A. I1. Xpomog. - 2-¢ u3z., ucmnp. -
Cankr-IlerepOypr : Jlans, 2012. - 192 c. on-line. http://e.lanbook.com/view/book/3175/

3. Koamoropos, A. H. DneMmenThI Teopun GyHKIHN 1 PYHKITMOHAIBHOTO aHAJINA3A !
y4eOHUK Ui MaTeMaTrueckux cnenuaibaocterd / A.H. Koinmoropos, C.B. @omuH. - 7-¢
u3., nepepad. - M.: Hayka. ['nn. pen. ¢us.-mart. mur., 2009. - 572 c.
http://e.lanbook.com/books/element.php?pll_id=2206

4. Tpenorun, B. A. ®ynknmonanpHbii aHanus. B 2 T. [Tekct] : yaebHoe mocobue st
OakamaBpos [BIIO]. T. 1/ B. A. Tpenorun, b. M. [Tucapesckuii, T. C. CoboeBa. -
Mocksa: Axagemus, 2012. - 240 c.

0) OononnumenvHasn yueoHas aumepamypa:

1. Tpenorun, B.A. ®yHKIIMOHANBHBIN aHaTU3 [ DIEKTPOHHBIN pecypc] : yaeOHUK. —
OnekTpoH. gaH. — M. : ®uszmatiur, 2002. — 488 ¢. — Pexxum noctymna:
http://e.lanbook.com/books/element.php?pll_id=2340 — 3aru. ¢ skpana.

2. bopucos, Bnagumup I'epanbioBny. @yHKIIMOHAIBHBIE IPOCTPAHCTBA U JIMHEHHBIC
onepatopsl [TekcT] : yuebd. mocobue no kypey "OyHKIIMOHAIBHBIN aHanu3" : s
CTYACHTOB 3 Kypca JHEBHOTO oTAeieHus o cnenuanbHoctd 010100 "MaremaTuka" / B.
I'. bopucos, U. JI. Tpens ; Kemepockuii roc. yu-1, Kadenpa muddepennpmanbubix
ypaBHeHui. - Kemepono : Ky3b6accBysuzaar, 2007. - 101 c.

3. I'ypeBuuy, A. I1. CoopHuK 3a1a4 1o ¢pyHKUHOHATBHOMY aHanu3y / A. I1. I'ypesuu, B.
B. Kopses, A. I1. Xpomos. — CII6.: Jlans, 2012. Touka goctyna:
http://e.lanbook.com/view/book/3175/

4. Tpenorun, B.A. 3anauun u ynpaxueHus 1o GyHKIIMOHATLHOMY aHAU3Y.
[DnexTpoHHBIH pecypc] : yueOHoe nmocodue / B.A. Tpenorun, b.M. ITucapesckuii, T.C.
CoboneBa. — DnekTpoH. naH. — M. : ®usmariut, 2005. — 242 c. — Pexxum gocryna:
http://e.lanbook.com/books/element.php?pll_id=2342 — 3aru. ¢ sxpana.

8. IlepeueHn pecypcoB HH(POPMAITUOHHO-TEJIEKOMMYHUKAIIMOHHOM
cetu «AuTepHeT» (1as1€e — ceTh «IHTEpHET»), HEOOXOAUMBIX JIJIAA
OCBOCHUA JUCIHHUIJIMHBI (MO1YJIs1)

1. www.mathnet.ru — obiepoccuiickuii MaTeMaTHYSCKHIA TIOPTAlT;
2. http://e.lanbook.com/books/?p _f 1 temp id=18&p f 1 65=917&p f 1 63=&p f 1 67
= - 3JIEKTPOHHO-OMOIMOTEYHAs CHCTEMa, H3/1aTeNIbCTBO «JIaHby;

wwwe.elibrary.ru — mayunas snexTpoHHast OMOIMoTeKa;

www.lib.mexmat.ru — sanexTporHas OMOIMOTEKa MEXaHUKO-MaTEMAaTHIECKOT0 PaKyIbTeTa
MI'Y;
5. http://www.newlibrary.ru/genre/nauka/matematika/kompyutery_i_matematika/ -

3JIEKTPOHHAs OMOIMOTEeKa [0 MaTEMaTUKE;

~ow
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http://e.lanbook.com/view/book/3175/

6. http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I_op=view
link&cid=2720 - denepanbHbIi TOPTAT POCCHHCKOTO MPOPECCHOHATHLHOIO 00pa30BaHHMS:
MaremaTnka U eCTeCTBEHHO-HAYYHOE 00pa30BaHuUe.

9. MeToauyeckne yKa3zaHus 1Jis1 00y4al0IUXCs 10 OCBOEHUIO
AUCIUTLIAHBI (MOXYJIA)

K coBpemMeHHOMY CHEIMAINCTy OOIIECTBO MPEABSBISAECT JTOCTATOYHO IIMPOKUN MEepedyeHb
TpeOOBaHUIl, cpeAM KOTOPHIX HEMAJIOBAXXHOE 3HAUEHHUE HMMEET HaJIWuue Yy BBITYCKHUKOB
OTIpEe/IeNIEHHBIX CIHOCOOHOCTEM M YMEHMsI CaMOCTOSTEIbHO N0ObIBaTh 3HAHUS M3 PA3IUYHBIX
UCTOYHUKOB, CHCTEMAaTHU3UPOBATh TMOJYYEHHYIO WH(OpPMAIHIO, JaBaTh OLEHKY KOHKPETHOMN
¢dunancoBoit curyanuu. @opMupoBaHUE TAKOTO YMEHHS IMPOUCXOJUT B TEUEHUE BCErO MepHoia
0o0ydeHHUsl 4epe3 ydacTHE CTYJEHTOB B IPAKTHUECKUX 3aHITHUSIX, BBIIOJHEHUE KOHTPOJbHBIX
3aJaHUl, HaNKCaHHE KYypPCOBBIX U BBIMTYCKHBIX KBalW(ukanuoHHex pabdotr. Ilpu sTOM
camocTosiTeNlbHasE paboTa CTYAEHTOB WIPaeT pEUIAoNIyld poOjb B XOJE BCEro Y4eOHOTO
nporecca.

9.1. CoBeTnl 110 NJIAHUPOBAHUIO U OPTAaHU3AIMH BPeMeHH, He00X0JUMOT0 /ISl U3yYeHHs
AMCHUIINHBI. PekoMenayercs ciaeqyomuM o0pa3oM OpraHu30BaTh BpeMs, HEOOXOIUMOe IS
HN3YUCHUA JUCHHUIINHBI.

N3ydyeHne KOHCHEKTa JEKIMU IUCHUILIMHBI «DyHKIMOHANBHBIA aHAIM3» B TOT XK€ JICHb,
nocie jekun — 10-15 MunyT.

M3y4yeHnune KOHCIIEKTa JEKIUY 3a ACHb Mepe cieayromei gekuueit — 10-15 munyr.

N3y4yenue TeopeTHUECKOro MaTepraia o y4eOHUKY U KOHCIEKTY — | yac B HEJelIto.

[ToaroroBka K MpakTHYECKOMY 3aHATHIO — | yac.

Bcero B Henemo — 3 yaca 25 MUHYT.

9.2. Omnmucanue mNOCJIeI0BATEIbHOCTH JAelCTBUH cTyAeHTa («cueHapuili W3y4eHUsi
AMCIMIITIMHBIY).

ITpy M3ydyeHUn OUCLUIUIMHBI OYEHB IOJIE3HO CaMOCTOSTENBHO M3ydaTh MaTepual, KOTOPbII
elle He MPOYUTaH Ha JIEKIUHU, HE IPUMEHSIICS Ha MPaKTUYECKOM 3aHATUM. Toraa nexkuus Oyner
ropasfo noHsatHee. OHAKO Jerye NpU U3YyYEHHM Kypca CIIeI0BaTh M3JI0KEHUIO Marepuaia Ha
nekuuu. [l MOHMMaHUs MaTepualla U KaueCTBEHHOTO €ro YCBOCHHSI PEKOMEHJyeTCsl Takas
MOCJIEA0BATEIBHOCTD IEMCTBHI:

1. Ilocne mpocnmymuBaHus JEKUMHM W OKOHYAHUS YYE€OHBIX 3aHSTUNA, NPU MOJATOTOBKE K
3aHATUSAM CIIEAYIOIIEro JHs, HYXHO CHayaja MPOCMOTPETh M 00JyMaTb TEKCT JIEKIHH,
npociymanHoi ceroans (10-15 munyT).

2. Ilpu mOArOTOBKE K JIEKIIMM CJIEAYIOIIETO JHs, HY’)KHO NPOCMOTPETh TEKCT MPEAbIAYIIEH
JIEKIIMH, IOYyMaTh O TOM, KaKasi MOXeT ObITh TeMa ciieyromeit gekuu (10-15 Munyr).

3. B Teuenne Henmenu BbIOpaTh Bpemst (l-dac) ams paboTBl C JUTEpaTypod 1O
(GyHKIIMOHAJILHOMY aHAIU3y B OUOIHOTEKE.

2. Ilpu MOATrOTOBKE K MPAKTHUYECKHM 3aHATHAM CJEIYIOLIEro IHs, HEOOXOJMMO CHauaia
IPOYUTATh OCHOBHBIE MOHSTHUSI M TEOPEMbI MO TeMe JoMaluHero 3agaHus. Ilpu BwImoONHEHUN
yIOpaXHEHUs WIM 33Ja4d HY)XHO CHauyaja TIOHATh, 4YTO Tpedyercs B 3ajaue, Kakoi
TEOPETUYECKHI MaTeprai Hy)KHO UCIOJIb30BaTh, HAMETHUTD IUIaH perieHus 3agaun. Eciu 310 He
Jano pe3yibTatoB, M Bl chemanu 3amauy «mmo o0Opasiy» ayaIuTOpPHOM 3ajlaud, WU U3
METOJUYECKOr0 MOCOOMS, HY)KHO IOCJIE PELIeHUs TakoW 3agaud o0JyMaTh XOJ| pelleHds U
ONpoOOBAThH PEIIUTH AaHAJOTMYHYIO 33J]auy CaMOCTOSITEIbHO.

9.3. PexomeHAaUM MO HCHOJIB30BAHHI0 MAaTepPHAJOB  Y4eOHO-MeTOAMYECKOI0
KOMILIeKca.  PexomeHayeTcss  HMCNONb30BaTh  METOAMYECKME — YKa3aHMs 1O Kypey
(GyHKIIMOHAJIBHOTO aHaIN3a, TeKCT JIEKIMH mpenoaaBarens (eciau oH umeercs). Pexkomenayercs
UCIMOJIb30BaTh 3JEKTPOHHBIE Y4eOHO-METOAMYECKHE TMOocoOus 10 peleHHI0 3agad 10
(YHKINOHATIBHOMY aHAIIU3Y, UMEIOIUECs Ha (aKyIbTETCKOM CepBepe.
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9.4. Pexomenaauum mno padote ¢ JuTeparypoii. Teopermueckuii Martepuan Kypca
CTAaHOBUTCA 0oJjiee MOHATHBIM, KOTAA JOMOJHUTEIBHO K MPOCIYLIIMBAHUIO JIEKIIUU U U3YUYEHUIO
KOHCIIEKTa, M3y4aroTCsA U KHUTH [0 METoJIaM ()YHKIMOHAIBHOTO aHanu3a. Jlureparypy mo Kypcy
(YHKLIMOHAJIBHOIO aHaIM3a PEKOMEHJyeTcss u3ydarb B OubOiauoreke. [lone3Ho mcnonb3oBaTh
HECKOJIbKO y4eOHUKOB 10 (YHKUMOHATIbHOMY aHanmu3y. OJHAKO Jierde OCBOUTH Kypc
OpUIEPKUBAACH OIHOrO y4dyeOHHMKAa M KOHCIEKTa. PexkoMmeHIyeTcs, KpoMe «3aydMBaHUs»
Mmarepuaia, JOOUThCA COCTOSHUS NMOHUMAaHMSA W3y4aeMOW TeMbl TUCHMIUDIMHBI. C 3TOH Ienbio
pEKOMEHAyeTCs Iocie HM3Yy4eHMs OdepeNHOro mnaparpada BBIIOJIHUTh HECKOJBKO IPOCTHIX
yIpaXXHEHUH Ha 1aHHYI0 TeMy. Kpome Toro, oueHb 1oJIe3HO MBICICHHO 33aJaTh ce0e CIeayIoIue
BOIPOCH! (M MonpoOoBaTh OTBETUTh HA HMX): O uem 3ToT maparpad? Kakue HOBble HMOHATHS
BBE/ICHBI, KaKOB MX CMBICI? CKOJIBKO TE€OpPEM B 3TOM maparpade U KakoB MX CMBICI «CBOUMH
cJI0BaMM», OyZET JIM BepHa TEOpEMa, €CIIH OIyCTUTh HEKOTOpbIE YCIOBUsA B €€ (hopMynupoBke?
Jloka3aTenbcTBa TEOPEM CIIEAYET HE 3ayduBaTh, a «IOHATb». C 3TOH IeNbI0 PEKOMEHAYETCS
3anucaTh HJCH0 JI0Ka3aTelbCTBA, COCTaBUTh IUIAH JIOKAa3aTeNbCTBA, IONPOOOBAaTh [JOKa3aTb
TEOPEMY CaMOCTOSITEIbHO, MOKET OBITh JPYTUM CIIOCOOOM, CPaBHHUTH JOKA3aTEIbCTBO TEOPEMBI
B KOHCIIEKTE U B yueOHuKke. [Ipu n3yueHun treopeTuyeckoro Marepuaia BCeraa Hy>KHO pUCOBaTh
CXEMBI WIH TpapuKu.

9.5. CoBeTbl N0 MOATOTOBKE K 3K3aMeHY. J[OMOJHUTEIBHO K U3YYEHUIO KOHCIIEKTOB JICKINH
HEO0OXOMMO TOJIb30BaThCsl YUEOHUKOM MO (PYyHKIIMOHAIBHOMY aHanu3y. Kpome «3ayunBaHus»
MaTepuana 5K3aMeHa, OYEeHb BAXKHO JOOUTHCS COCTOSHHUSI TOHUMAaHHS HM3Yy4aeMBIX TEM
quciumuinael. C 3TOHW IeNIblI0  PEKOMEHAYETCsl I0CJIe HW3YYEHHs OuepelHOro maparpada
BBIMIOJTHUTHh HECKOJIBKO YIPaXHEHUH Ha AaHHYI0 Temy. Kpome TOro, o4eHb MOJIE3HO MBICICHHO
3a/1aTh cede CIeayronIue BOMpOoCh (M mompoOoBaTh OTBETUTH Ha HUX): O 4yem 3ToT maparpad?
Kakue HOBbIE TOHSTHS BBEACHBI, KAKOB X cMbICT? CKOJIBKO TEOPEM B 3TOM maparpade u Kakos
HUX CMbICI «CBOUMMU CJIOBaAMM», 6yneT JI1 BCpHA TCOpeMa, €CJIN OMMYCTUTb HCKOTOPHLIC YCIOBHA B
ee hopmynupoBke? JlokazaTenbCTBa TEOPEM CIEAYET HE 3ay4UHMBaTh, a «IOHATH». C 3TOM IIENbIO
PEKOMEHAYETCsl 3aIucaTh U1K JOKa3aTelbCTBa, COCTABUTH IIJIaH J10Ka3aTelbCTBa, IOIPOOOBAThH
JI0Ka3aTh TEOPEMY CaMOCTOSITENIbHO, MOXKET ObITh APYTUM CIIOCOOOM, CPAaBHUTH JI0Ka3aTEIbCTBO
TEOpEMBI B KOHCTIEKTE U B yueOHUKe. [Ipu nu3yuyeHnn TeopeTHYecKoro Marepuaia Beeraa Hy>KHO
pPHUCOBATh CXEMbI WIIH TpadUKH.

IIpy mOArOTOBKE K DK3aMEHY HYXKHO H3yYHUTh TEOPHIO: OINPEICICHUS BCEX IOHATHU H
(GbOpMYITHUPOBKH TEOPEM JO COCTOSHUS NMOHMMAaHHWs MaTepuana U CaMOCTOSTENbHO PEIIUTH MO
HECKOJIbKY THUIIOBBIX 3a/a4 U3 Ka)KI[OfI TEMBI. HpI/I pemICHUN 3a1a4 BCEraa HGO6XOI[I/IMO YMETbH
rpaduuecKku HHTEPIPETUPOBATH METO/ PEIICHUS.

9.6. VYka3zaHusi 10 oOpraHu3anum  padoTbl ¢ KOHTPOJbHO-H3MEPHUTEIbHBIMU
MaTepHaJaMH, N0 BBINOJHEHHUIO JOMAIIHMX 3aaHmii. [Ipy BbIMONTHEHUN TOMANTHUX 33aJaHUN
HEOoOXOJUMO CHayajla MPOYMUTATh OCHOBHBIE MOHATHS WU TeopeMmbl Mo TeMe 3amanus. [lpu
BBINOJIHEHUH YIPAXHEHUS WM 3alauydl HY)KHO CHayaja IOHATh, 4TO TpedyeTcs B 3ajaue, Kakoi
TEOPETUUECKHUI MaTepuan Hy)KHO UCIOJb30BaTh, HAMETUTH IUIAH pelieHus 3agaun. Eciu aTo He
Jano pe3yinbTatoB, M Bl chemanu 3amauy «mmo o0pasiy» ayIuTOpPHOM 3ajaud, WM U3
METOJUYECKOr0 MOCOOMS, HY)KHO IOCJIE PELIeHUs TakoW 3agaud o0JyMaTh XOJ| pelleHds U
ONpoOOBAThH PEIIUTH AaHAJOTMYHYIO 337]a4y CaMOCTOSITEIbHO.

10. Ilepeyenb NHPOPMANMOHHBIX TEXHOJIOT Ui, HCTIOJIB3YyeMbIX NPH
OCYyHIeCTBJICHIH 00Pa30BaTeILHOIO MpoLecca 1o JUCHUILINHE
(Moay.J110), BKJIIO4YAs NepeYeHb NPOrpaMMHOI0 00eceYeHUus U
HH(GOPMALTMOHHBIX CHIPABOYHBIX CUCTEM (1npu HeoOxXooumocmu)

Jlns mpoBeeHusl JUCTAaHIIMOHHOTO O0YYEeHHUsI U KOHCYJIbTAIlM HCIOIb3YeTCs AIeKTPOHHAs
no4ra, haitio00OMeHHbIE CEPBHCHI, TIPH HEOOXOMMMOCTH SKYpe 1i1s BU3yalbHOTO OOIICHUS.
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11. Onucanne MaTepuAIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI 1151
OCylIeCTBJICHHUSI 00pa30BaTEJIbHOIO NPoLecca MO AUCHUIINHE
(Moxy.Jir0)

[Ipy OCBOGHMHM JUCHMIUIMHBI JJs1 TPOBEACHUS JICKIHMOHHBIX 3aHATHA HEOOXOIMMBI
y4eOHBIC ~ ayJUTOPHH, BO3MOXKHO C HCIIOJB30BAHHUEM MYIbTUMEIUWHBIX TEXHOJOTUH, IS
BBITIOJIHEHUS TPAKTHYECKUX PA0OT HEOOXOIUMBI YUeOHbIC Ay AUTOPUH.

12. nble cBeieHNs M (MJIH) MATEPHAJIbI

12.1. Ocobennocmu peanuzayuu OUCUUNIUHDL OJ11 UHBAIUOO08 U JIUY C
02PAHUYEHHBIMU 803 MONCHOCHAMU 300P08bA

[Tpu peanu3anuy TUCHUIUTHHBI JJI1 WHBAJIMIOB U JIMII ¢ OI'PAaHUYCHHBIMH BO3MOYKHOCTSIMU
UCTIONIE3YIOTCSI METOJbI TUCTAHIIMOHHOTO O0y4deHHs. KOHCIEKT JeKIUi W Ipyrue Marephalbl
CIOCOOCTBYIONTUE YCIICIIHOMY OCBOCHHIO JUCIIMILIMHBI HMEIOTCS B 3JICKTPOHHOM BHJC U MOTYT
OBITh TIepelaHbl O0y4aromeMycsi CpEJCTBAMH OSJCKTPOHHOW TOYTHl, W (HaliI000MEHHBIX
cepBrcoB. KOHCYbTaTHBHAS TTOMOIIb U JUCTAHIIMOHHAS Cladya 3a4€THBIX MEPONPUITUNH MOXKET
OCYIIECCTBIISATECS OTUMHU K€ CepBUCaMH. lIpu HEOOXOAMMOCTH BH3YAIBHOTO OOINEHUS
ucrons3ytorest  SKype. Tlpu HEOOXOAMMOCTH TOMOIIKA 00yd4aeMOMYy C OrpaHHYCHHBIMH
BO3MOXXHOCTSIMU B VIIPABJICHUH COOCTBCHHBIM KOMITBIOTEPOM, HCIOJB3YIOTCS MPOrPaMMHEIC
Cpe/ICTBa yIAJICHHOTO J0CTYIIa, Takue Kak TeamViever mu6o Supremo.

CocTaBuTeinb (H) bopucos B.I'., nouent xadeaps! pynnamenransHoit MatemaTiku Keml'Y

(pamunus, unuyuanet u dondxcrocms npenooasamens (ei))
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