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1. llean ocBoeHUsT AUCHHUILIMHDBI

Lesnb — OCBOUTH MPOCTEHIIINE METO/IbI PELICHUsI HEKOPPEKTHBIX (10 AxaMapy) U 00paTHBIX
3aJja4 MaTeMaTHYeCKON (PU3UKH.

3agaun:

1. ITomyunTs NpeACTaBIEHUE O MPAKTHYECKUX 3a1a4aX HAYKH U TEXHUKHU, MaTEMaTHIECKOe
pelIeHne KOTOPBIX SIBIISIETCS HEKOPPEKTHBIM B CMbICIIE A1amapa;

2. OcBouTh MaTeMaTUYECKHH anmnapar, HeOOXOAUMBIHN JJIs peIIeHHs TAaKUX 3a]1a4;

3. TomyunTh HaBBIKM KOMITBIOTEPHOTO MCCIIEAOBAaHUS OOpPATHBIX 3a/1a4, HEKOPPEKTHBIX 110
Agnamapy, HO KOPPEKTHBIX 110 TUXOHOBY.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JlMcuuIuinHel, ydyeOHble Kypchl, HA OCBOGHUHM KOTOPBIX 0a3upyercsi AaHHas AMCLUILIMHA
(yaeOHbIil Kypc) — nuHeiHas anreOpa W aHATUTHYECKas TE€OMETpHs, MaTeMAaTUYECKHN aHau3,
muddepeHIranbHble YpaBHEHUS.

Jucuumnuuel, ydeOHble KypChl, JUIsi KOTOPHIX HEOOXOAMMBI 3HAHWS, YMEHUsS, HaBBIKH,
npuoOpeTaeMble B pe3yJibTaTe M3Y4YCHMs] JAHHOW AUCHUIUIMHBI (Y4eOHOro Kypca) — BBIITYCKHas
KBaTM(UKAIIMOHHAs paboTa.

3. I[lnanupyembie pe3yJabTAThl 00y4eHHUs

dopmMupyemsbie U

HNuagukaropbl
KOHTPOJINpYeMble
JTOCTUKEHU S
KOMIIeTEeHI[HH . I[nanupyemsble pe3yJibTaThl 00y4YeHHS
(ko1 1 KOMIIeTEeHIU i
(K01 ¥ HAMEHOBAHUE)
HalMEHOBAHMUE)

OIIK -2. Cniocoben
HCIIOJIB30BATh U
aJIanTHPOBATh
CYIIECTBYIOIINE
MaTeMaTHYECKHE
METOAbBI U CUCTEMBI
IPOrpaMMHUPOBAHUS
111 pa3pabOTKH U
peanu3aim
aJITOPUTMOB
peueHus
MPUKIIAIHBIX 33134

OIIK-2.1 3naer
MaTEMAaTHYECKHE OCHOBEI
MpOrpaMMHUPOBaHUS U
SI3LIKOB
MIPOrpaMMHUPOBAHUS.

3HaTh: MaTEMaTU4YECKHE OCHOBBI
IIPOrPaMMHUPOBAHUS U S3bIKOB
MIPOrpaMMHUPOBAHMUSL.

VYMeTb: pa3pabareiBaTh NPOrpaMMbl HA OCHOBE
MIOCTPOEHHOI'0 AIrOpUTMa

Brnaners: TexHonorueit pazpaboTku mporpamm
Ha SI3bIKE IPOTPaMMHUPOBaHUs

OIIK-2.2 Ymeer
HCITOJIL30BaTh U
aJanTUPOBAThH
CYILIECTBYIOIIINE
MaTEMATUYCCKUEC METOIbI
H CHCTEMBI
IIPOrpaMMUPOBAHUS IS
pa3paboTKu U peanu3aliu
aJ'IFopI/ITMOB peHIeHI/ISI
MPUKJIATHBIX 33]1a4.

3HaTh: MaTeMaTUYECKUE METO/IbI U CUCTEMBI
IpOTrpaMMUPOBAHUS [T Pa3pabOTKH U
pean3alyy aaropuTMOB PELICHUS
NPUKIAIHBIX 3a7a4

YMeTh: UCIOIB30BaTh U aJalITUPOBATh
CYLIECTBYIOIIME MaTeMaTHUECKUE METOIbI U
CHCTEMBbI IPOTPaMMHUPOBAHUS [Tl pa3pabOTKu
U pean3aluyu alrOPUTMOB peIlIeHuUs
MIPUKJIaIHBIX 3324

Brnazners: HaBbIKaMU UCIIOJIB30BaHUS
CYILIECTBYIOIIUX MaTEeMaTUYECKUX METO/I0B U
CUCTEM NPOrpaMMHPOBAHUS ISl PELIEHUS
MPUKJIAIHBIX 337124

OIIK-2.3. Bnaneer
HaBBIKAMH TIPUMECHEHUS
TAHHOTO

3HaTh: MaTEeMaTUUCCKHUX arrapar ajd
PEIICHUA KOHKPETHBIX 3a1a4
YMeTs: pa3pa6aTL1BaTL AJITOPUTMBI U




®opmMupyembie U

KOHTPOJINpYyeMble Mrnkaropbt
JAOCTHKEHUST
KOMIEeTeHIHH ONN— ILiianupyembie pe3yJbTaThl 00yUeHHUsI
KOJ U
(xon (K01 1 HANMEHOBAHUE)
HAaMCHOBAHHE)

MaTeMaTU4ecKoro
anmnapara npu peleHun
KOHKPETHBIX 3aJ1a4.

peaIn30BbIBAaTh UX HA SI3bIKE
IIPOrPaMMUPOBAHHUS

Brnazners: ncnosb30BaHus MaTEMaTHYECKOTO
annapara /sl pelIeHHs] KOHKPETHBIX 3aJa4




4. CTPYKTYpa M cojiep:KaHue TUCIHUIIHHbI

®opMbl TEKYLLEr0

Bun . KOHTPOJIA
. HanmeHnoBaHnue TeM 3aHATHI
Mopyas (pa3aed) | yueOHoI . Cemectp |O0bem, u.| bamabl | UHTepakTus, 4. (HamMeHOBaHUe
(yuedHoli padoThI)
padoThI OLIEHOYHOI'0
cpeacrsa)
Paszoenl. J Tema 1. [Ipsimbie u 0OpaTHBIE 331341 - - Bomnpocsl k 3x3amMeny
Beenenue. Ilonstue MaTtemaTtrdeckor prsuku. KoppekTHocTs 33129 5 2 Nel-4
0 KOPPEKTHBIX U no Anamapy. [IpuMepsl HEKOPPEKTHBIX MO
HEKOPPEKTHBIX Anamapy 3aj1ad.
3aavax. ITp Tewma 1. [Ipsimbre 1 oOpaTHBIE 3312491 - - Bomnpocsl k 3k3aMeny
MaTeMaTHieckoi gu3uku. KoppekTHOCTb 3a1aun Nel-4
o Anamapy. [Ipumepsl HEKOPPEKTHBIX IO 5 2
Anamapy 3amad.
Paszoen 2. J Tema 1. HopMupoBaHHBIE, METPUYECKUE U - - Bompocel kK 3k3ameHy
W30paHHbIe pa3iensl €BKJIMJOBbI (DyHKIMOHAIBHBIE IPOCTPAHCTBA. Ne 5-22
(OyHKIIMOHABHOTO [IpumeHeHne pa3TUYHBIX HOPM B BEIYUCIUTEIHHON 5 2
aHaJIM3a ¢ MaTeMaTHKe.
MPHIIOIKCHIAMA K Ip Tewma 1. HopmupoBanHbie, METpHUeCKHE U 20 - [IpakTHueckoe
BBIYHUCIUTETEHON
€BKJIMJOBBI (DyHKIMOHAIBbHBIE IPOCTPAHCTBA. 3amanmue Nel
MaTEMATHIE [IpuMeHeHune pa3nuYHbIX HOPM B BBIYMCIUTEIBHOM 5 2 Bonpocsl K 3K3aMeHy
MaTeMaTuke. NQ 5 _10
JI Tewma 2. JIuneitnbie onepaTopsl B THIBOEPTOBBIX - - Bomnpocsl k 3x3aMeRy
npoctpancTBax. [Ipumepsl: nuneiHble qudde- 5 2 Ne 25 -28, 31 -34
pEeHIMaTbHBIE U HHTETPAbHbBIE ONIEPaTOPHI.
IIp Tewma 2. JIunelinbie onepaTopsl B I'HIbOEPTOBBIX - - Bompocsl k dk3aMmeny
npoctpancTBax. [IpumMepsr: nuHelHbIE T de- 5 2 No 28 -34

PCHOUAJIBHBIC 1 UHTCIPAJIBHBIC OTICPATOPHI.




Pasoen 3. JI Tewma 1. [Ipsimast u o6parHas 3amava [lITypma - Bomnpocsl k 3K3aMeny
Hexoppekrabie —JInyBums Ne 41,42
3amadn i qud-
(bepeHIIMATBHBIX
0IIEPaTOPOB BTOPOTO
HOpsi/Ka. Ip Tema 1. IIpsimast u oOparnas 3anava Llltypma 20 [IpakTuueckoe
—JInyBuis 3aganue Ne2
JI Tema 2. Ilpumeps! BEIUNCIEHUS CIEKTpa - Bomnpocsl k 3K3aMeny
oneparopos. JIMCKPETHBIN CIIEKTP olepaTopa Neo 35 -40
typma — JImyBHIIIS:: METOJT «CTPETHOBD)
IIp Tema 2. IIpumepbl BEIUKUCICHUS CIEKTpa 30 [IpakTnueckoe
onepaTopoB. [JIuCKpeTHBIN cieKkTp onepaTopa 3amanue Ne3
HItypma — JInyBUIIIs:: METOX «CTPEIBOBI»
Pasoen 4. J Tema 1. Hesizka, ee MunMMH3anus. I paineHTHBIHA - Bompocsl k dk3aMmeny
Mertoap! peuieHus METOZ MOKCKA 3KCTpeMyMa (QYHKIIMH MHOTHX Ne 48,49
00paTHBIX 33134 MIEPEMEHHBIX
ITp Tema 1. Hepsska, ee MuanMu3anus. I'paiueHTHBIN - Bompocel kK 3k3amMeHy
METO/I TTOKCKA dKCTpeMyMa (QYHKIIUH MHOTHX Neo 48,49
MEPEMEHHBIX
JI Tewma 2. Teopus BO3MYLIECHUH AJIs1 CIEKTPaIbHOU - Bomnpocsl k 3k3aMeny
3agaun ltypma — JInyBuis. Ne 43 -47
Ilp Tema 2. Teopus BO3MyIIEHUH ISl 20 IIpaxTueckoe
crekTpanpHoM 3anaun Itypma — JInyBuis. 3ananue Ne4
J Tema 3.Pemenue oopatHoi 3agauu [lTypma — - Bomnpocsl k 3x3aMeRy
JluyBuiis METO0M o100pa. MuHMMH3ALIHS Neo 50 -54
HEBSI3KU TPAIUCHTHBIM METOZIOM
Ilp Tema 3.Pemenue obpatnoii 3anaun Hltypma — 10 ITpakTnueckoe

JInyBuiis MeTofoM moaoopa. MuHUMU3AIHS
HEBSI3KU TPAJUEHTHBIM METOJIOM

3aganue Nes




Paszoen 5.
HexoppekTHbie
3a/1auu IS BITOJTHE
HETIPEPBIBHBIX
MHTETPATbHBIX
OTIepaTOPOB.

Tema 1. KommnaktHele onepatopsl. CBoHcTBa
COOCTBEHHBIX YHCEJI BIIOJIHE HEIIPEPHIBHBIX OIIe-
paTopoB (Ha mpuMepe UHTETPATBHBIX). OCHOBHBIC
MOJIO-KEHHSI TEOPUU UHTETPATIbHBIX YpaBHEHHN
®pearonapma.

Bomnpocsl k 3K3aMeHY
Ne 23,24,29,30

Ilp

Tema 1. KomnakTtHsie onepatopsl. CBolicTBa
COOCTBEHHBIX YHCEJI BIIOJIHE HEIIPEPHIBHBIX OIIe-
paTopoB (Ha mpuMepe UHTETPATbHBIX). OCHOBHBIC
MOJIO-)KEHHSI TEOPUU UHTETPATIbHBIX YpaBHEHHN
®pearosapma.

Bomnpocs! k 3auery
Ne 23,24,29,30

Tema 2. HeKoppeKTHOCTb NP pELIEHUN
HMHTErPAJIBHOTO ypaBHEeHUs1 DpenrosbMa nepBoro
poza. CriocoOb! peneHust HeKOPPEKTHOH 3a1aun
[IPY PEIIEHUH HHTETPAIBHOTO YPABHEHUS
®penronapMa nepsoro poaa. Ilepenarounas
¢ynkuus. Anroputm Jlanasedepa.

Bompocs! k 3auery
Ne 55 - 62

Ip

Tema 2. HekoppeKTHOCTb NP pELIEHUN
WHTETpaJIbHOr0 ypaBHeHus1 Opearonpma nepBoro
po-na. CrocoOsl perieHns HeKOp-pEeKTHOH 3a1a4un
[IPU PEIIEHUHN HHTETPAIBHOTO YPAaBHEHHUS
®pearonsma nepsoro pona. Ile-penarounas
¢ynkuus. Anroputm Jlannsedepa.

Bonpocs! k 3auery
Ne 55 -62

Paszoen 6.
Samgaun
KOMITbIOTEPHOM
romorpaduu u

MCTO/bI UX PCIICHUSA

Tema 1. IlocTaHOoBKa 3a7ja4 KOMIIbIOTEPHOU
tomorpaduu. [IpeodpazoBanue Panona. CBs3b ¢
npeobpazoBanneM Oypre. CBeIeHHE 3a1a91
KOMITBIOTEPHOI TOMOTrpaduu K HHTETPaTbHOMY
YpaBHEHUIO

Bomnpocsl k 3auety
Ne 63 - 67

HToro:

64

100

Cxema pacueTra UTOTr0BOIo 0ajja:
CymMma 6aJIoB 1o BceM y4eOHBIM MEPONPUSATHIM, IPEAYCMOTPEHHBIM B Kypce + pe3yJIbTaThl NTOTOBOTO TECTHPOBaHUs), pa3eicHHas Ha 2 + bb.




5. Obpa3oBaTe/ibHbIEe TEXHOJIOTHH.

TpanuuMOHHBIE TEXHONOrMU. YUTeHue JIeKUuH, NPOBEACHUE IPAKTUYECKHUX 3aHATHM B
KOMIIBIOTEPHOM KJIacCe.

6. MeTonuyeckue yKa3aHus M0 OCBOECHHUIO U CIUTIIHHbBI

HeoOxomumMo peryisipHO M3ydaTh TEOPETHUYECKUN MaTepuai, IPEICTaBICHHBIA B JICKIIUSIX.
HpaKTI/I‘-IeCKI/Ie 3adaHuA 6OJIBHI€I>'I YaCTbK BBIIIOJIHAKOTCA B BHJC CaMOCTOHTeHLHOﬁ paGOTbI, Ha
KOHTaKTHBIX 4Yacax MPOXOIUT JOBOJKA IMPOTpaMM, ACMOHCTpAllUs pe3yjbTaTa IPerojiaBaTelto,
KOOHCYJIBTAIIMU C TIPEIoIaBaTesieM, claada MPaKTHUECKON paOdoThI.

7. OueHOYHBIE CPEICTBA

7.1. IlacniopT OLIeHOYHBIX CPEACTB

Cemect Koa koHTpOIMpYyeMoOii KOMIIeTeHIM U HaumenoBanue
p (WJIH ee 4acTH) OIIEHOYHOI0 Cpe/ICTBA
5 OIIK-2 Tecmosvie 3a0anus Ne..1 - 5

Bonpocul k sxzameny Ne...1—67
Umozcoeoe mecmuposanue uepez OT

7.2. TunoBble 3aJaHUs1 MM HHbIE MaTepPUAJIbl, HEOOX0AMMBbIe Il TEKYIIero KOHTPOJIst
7.2.1. TunoBble npuMepbl 3aJaHUH

[Mpaktiueckoe 3amanue Nel (20 6GasuioB). Anmnpokcumanusi KyCOYHO-TIOCTOSTHHOU
¢dyHKIMell KycouHO-TNaAKoW (GYHKIMH, 3aJaHHOM Ha KOHEYHOM HHTEpBaJe. TouHnocTh
AIIIPOKCUMALIMHA 10 YKa3aHHOM HOPME CUMTATh U3BECTHOM.

Tunosoil npumMep 3a1aHus

Ha orpeske [-1,1] mana pynkuusa y(x)=5(x2 —1). AnnpokcuMupoBaTh JaHHYIO (YHKIUIO
KYCOYHO-TIOCTOSIHHOM (T.€. TIOCTOSIHHOW Ha MOJyMHTepBajiax [xi , xi+l), roe xi, i=1,....M —
HeKoTopoe pa3zbuenue otrpeska [-1,1] ) dynkuuei. ANIMPOKCUMALIMIO  BBIMOJIHUTH €
OTHOCHUTEIIBHOU TOYHOCThIO = 1% 10 HopMe mpocTpancTBa L2[-1,1].

Kputepun onenkmn:

MaxkcuManbHbIN O6asut - mpeacTaBiIeHa AeiicTByromas mporpamma Ha s3bike Python 3.X. Ilpu
3arycke M IOJb30BaTEIbCKOM BBOJE YHUCIA € Imporpamma JnojbkHa: 1. BeiBoguth rpaduk manHon
byHkuyn y(x); 2. BeiBoguTh (B TOM ke MacmTtade) rpaduk anmpoKCUMUpYomend (yHKIuM; 3.
BoiBoauTh yricno M. baibl cHUMarOTCS COOTBETCTBEHHO HEBBIIIOJIHEHHOMY 00BEMY.

[Mpaktuyeckoe 3amanue Ne2 (20 6ajioB). BrplunciieHue  IHCKPETHOIO CHEKTpPA
oneparopa Iltypma —JluyBumis B mpoctpanctBe L2[a,b] B TIPOCTEHIIUX CIIy4asx
(koo dunmentHas ¢yHkIMS u(X) = const) mNpU 3aJaHHBIX TPAHUYHBIX YCIOBUSX, C 3aJaHHOMN
TOYHOCTBIO €.

Tunosoil npuMep 3a1aHus



Haiitn coOcTBeHHBIe 3Ha4yeHusi oneparopa L = -02/dXx2 — 4 na ortpeske [-1,1] mpm
rpannyHbIX yenoBusax: W(-1) = W(1) =0 ¢ otHocuTenbHOIl TouHOCTHIO € = 0.5%

Kpurepuu onenku:

MaxkcumanbHbIi 0an - mpecTaBieHa AelcTByomas nporpamma Ha s3bike Python 3.X. Ilpu
3aIlyCKe U I10JIb30BATEIbCKOM BBOJE YHMCIIA € IPOrpaMMa JOJKHA BBIBOAUTH COOCTBEHHBIE YHCIIa
CHEKTpaNbHOW 3amaum Al...... An , THe TOPAIKOBBIH HOMEP N TIOCJIEIHETO BBIBOAMMOTO
COOCTBEHHOr'0 YHCJIa ONpEeNseTcs 3aJaHHOH TOYHOCTBIO (711 COOCTBEHHBIX YMCEJ, HAUMHAs C
AT+1, MOXXHO HCIOJB30BaTh HW3BECTHBIC ACHUMITOTHYECKUE Gopmynbl) . bammel cHEUMarOTCA
COOTBETCTBEHHO HEBBIIIOJIHEHHOMY 00BEMY.

[Mpaktuyeckoe 3amanme Ne3 (30 GasioB). Brplunciienne  IMCKPETHOTO CHEKTpa
omneparopa Llltypma —JInyBumns ¢ 3ananHoi ko3 duumeHTHOM GyHKIMEH u(X) B MPOCTPAHCTBE
L2[a,b] meromom «cTpenbObl». ['paHWuyHBIC YCIOBHS 3aJaHbl. TOYHOCTB, C KOTOpOW 3aJiaHa
¢yHKIMS  u(X) M TOYHOCTb, C KOTOPOM HEOOXOAMMO HAMTU COOCTBEHHBIE YHCIA, CUHUTATh
W3BECTHOM.

TunoBo npuMep 3a1aHus

Ha otpeske [-1,1] wnaiiTu cobcTBeHHbIe yncna 3anaun Lltypma — JInyBums
-d2y/dx2 +5(x2—1)y= Ay IIPY BBITTOJIHEHUH TPAHUYHBIX YCIOBHIA
dy/dx(-1) +y(-1) =0; dy/dx(1) - 4y(1) =0 . Cuwurath, 4T0 KO3hIHIUCHTHAS
GyHKIMUA u(x) = 5(x2 — 1) u3BecTHa ¢ OTHOCHUTENbHOW TO4HOCTHIO €l= 0.5% 1o Hopme
npoctpanctBa L1[-1,1], coOcTBeHHBIE YKcla HATH ¢ TOYHOCTHIO €2= 0.8% .

Kpurepun oneHku:

MaxkcuManbHBIA Ol - TpeAcTaBlieHa JEWCTBYIOMas mporpamma Ha si3bike Python 3.X.
[Tpu 3amycke M MONB30BaTENLCKOM BBOJE 4Yucia €l (OTHOCHTEIbHON TOYHOCTH, C KOTOPOH, IO
IPENIOJIOKEHNI0, W3BeCTHa Kod(dduuueHnTHas ¢GyHKOUS u(x)) W yuciaa €2 (OTHOCUTENIbHON
TOYHOCTH, ¢ KOTOpOil HeoOxoauMo BeruuciauTh CY) mnporpamma J0DKHA BBIBOAUTH COOCTBEHHBIE
YHclla CIEKTPalIbHOM 3a/auM (KOHEYHOE YHWCIIO YHUCEell, JUIsl KOTOPBIX HENb3s, B CUIY 3aJaHHON
TOYHOCTH, MCIIOJIb30BaTh M3BECTHbIE acUMOTOTHYecKue ¢Gopmynbl). bamasl  cHumaroTcs
COOTBETCTBEHHO HEBBITIOJHEHHOMY 00bEMY.

[Mpaktiueckoe 3amanue Ned4 (20 6ammoB).  BpiuncieHune mMOMpPaBOK K COOCTBEHHBIM
yuciaam omneparopa lltypma —JImyBwias B mpoctpanctBe L2[a,b] B mpocreifmux ciaydasx
(koo dunmentras pyakuus u(x) = VO = const) mpu 3aJJaHHBIX TPAHUYHBIX YCIOBUSAX, C 3aJaHHOM
TOYHOCTBIO €.

TunoBoii(bie) mpumep(bl) 3a1aHus(1il)
HaiiTi monpaBku mepBOro mopsiika K HIKHEMY YPOBHIO criekTpa omeparopa lltypma —

JImysumns - d2/dx2  + VO , oOycnoBieHHble Bo3MmymieHueM  f(x), Ha orpeske [a,b] mpu
BBINOJIHEHUH TpaHruHbIX yesoBuid dy/dx(a) +2y(a) =0;  dy/dx(b) - 5y(b) =0 .

BapuanTtsl:
VO = -2 a=-1; b=3,5. f(x) = 0,2 [6(x-a) - B(x-b) J(x-a)(x-b),
VO = -15; a=-25; b=1. f(x) = -0,32 [06(x-a) - 6(x-b) ]sin(m(x-a)/(b-
a));
VO = -4 a=1; b=41. f(x) =0,23 [6(x-a) - 0(x-b) ](x-a) 2(x-b)2,

VO = -5 a=-43; b=0. f(x) = [0(x-a) - 6(x-b) ] sin(n(x-a))(x-b),



Kpurepuu onenku:

MakcumanbHBIN 0asuT - IPeACTaBICHA ISHCTBYIOIIAs mporpaMMa Ha s3eike Python 3.X. [Ipu
3alycKe M I0JIb30BaTeIbCKOM BBOJIE YMCJIAa N — HOMEpa COOCTBEHHOTO 3HAYEHHs — MpOorpamMma
noikHa BbIBOAUTH: 1. CoOctBeHHOe 3HadyeHue An; 2. [lompaBKy mepBOro mopsiaika K 3TOMY
COOCTBEHHOMY 3HAYCHHIO. baJljibl CHUMAIOTCSI COOTBETCTBEHHO HEBBIMIOJTHEHHOMY 00BEMY.

[Mpaktuyeckoe 3amanue Ne5 (10 6ammoB). CocraBuTh MOAPOOHBIH anroput™m (OJIOK —
cxeMy) pemeHus oOpatHoit 3amauu llltypma — JlmyBWiIsSs Ha HMHTEpBaje METOJOM IMOI00PA.
Hcnonk30BaTh rpagueHTHBIE MeTOAbl. CUHMTaTh 33JaHHBIMU YuCia €l (OTHOCHTEIbHAs TOYHOCTD, C
KOTOPOH, MO TPEIIOI0KEHNI0, JOJKHA ObITh HaileHa kod(dunuentHas GyHKuus u(x)) u €2
(oTHOCHUTENBHAS TOYHOCTh, C KOTOPOW, IO MPEIINOJOKEHHUIO, 3aJaHbl COOCTBEHHBIE YHCIA U
HOPMHPOBOYHBIC KOA(POHUIIMEHTHI). YKa3arh, ISl KAKUX YacTe OJIOK CXEMBI Y Bac €CTh FOTOBBIE
nporpaMMsl (M3 IPEABLIYIINX MPAKTHYCCKHUX 3aIaHuUH ).

Kpurepuu onenku:

MaxkcumanbpHBIN 0alut - Ipe/icTaBlIeHa aKTyalbHas OJ0K — cxema B Buje (aiina B popmare
.pdf (pemakTupyemoro, He ckaH-Komus pucyHka!) mnubo B popmate MS Word. OOyuaromuiics
JOJDKEH OTBEYaTh HA BONPOCH! IPETOAaBaTeNisi O Ha3HAYCHWHM TOTO WIM MHOTO OJoKa W X
B3aMMOCBS3H. baibl CHUMAIOTCSl COOTBETCTBEHHO - OJIOK-CXeMa He IMpe/icTaBlIeHa; 00ydaroluics
HE 3HaeT Ha3Ha4yeHHE TOT'0 WJIM MHOTO 0JIOKa B cxeMe (XOTs Obl 0IHOT0); OJIOK-CXEMa HE aKTyallbHa
(T.e. ee mporpaMMHas peaau3alus He IPUBEET K PEelIeHHIO 00paTHO 3a1a4n).

TeMbl NCbMEHHBIX PadoT

[TuceMeHHBIE PabOTHI OTCYTCTBYIOT

7.2.5. UTOroBoe TeCTHPOBAHUE

Tunosble npuMepsbl 3a1aHUM

Pazoenl. Bsenenue. [ToHsATHE 0 KOPPEKTHBIX U HEKOPPEKTHBIX 3a/1a4ax.

1. Uro uszyuaet MmaTeMaTuueckas (pusuka?
2. Kaxkas kpaeBas 3aaua sSBISETCS KOPPEKTHOU 10 Anamapy?
3. Kakue kpaeBbie 3aqaud BO3HHMKAIOT IPH HCCIICJOBAHUM PACHPOCTPAHCHHS HW3IYUYCHHS 10

IUTaHAPHOMY BOJIHOBOZY?

Pasoen 2. W30panHble pazaensl (QYHKIMOHATBHOTO aHAIW3a C TMPHIOKECHUSMH K BBIYHCIUTENEHON
MaTeMaTHKe.

1. UYro Takoe METpUYECKOE IPOCTPAHCTBO?
2. Uto Takoe HOPMUPOBAHHOE MTPOCTPAHCTBO?
3. Uro takoe EBKIMI0BO NPOCTPaHCTBO?

Pasoen 3. HexoppexTtHble 3anaun 1ist quddepeHnuanbHbIX 0epaTopoB BTOPOTO MOPSIKA.
1. Cdopmynupyiite ciekTpansHyto 3anaqy Ltypma — JInyBusuist Ha HHTEpBAeE.

2. Cdopmynupyiite ooparnyo 3agauy Lltypma — JInyBuiis Ha UHTEpBae.
3. Uro BXOIHUT B IaHHBIC PAacCesTHUS ClieKTpalibHOM 3amaun Ltypma — JInyBuiLis Ha uaTepBase?



Paszoen 4. Metoapl penieHns: OOpaTHBIX 3a/1a4

1. B uem 3akimrodaercs METOI ImoadoOpa MpH pelieHHN HEKOPPEKTHBIX 3a1a4?

2. Kaxkas oOparHas 3a7aua Ha3bIBaeTCsl KOPPEKTHOH 110 THUXOHOBY?

3. Uro sBnsieTCsl HEOOXOAMMBIM YCIOBHUEM JIOKATBHOTO 3KCTpeMyMa ()YHKIIMM MHOTHX TEPEMEHHBIX B
TOouKe?

Pasoen 5. HexoppekTHble 3a/1auu 17151 BIIOJTHE HEMPEPBIBHBIX HHTETPAIBHBIX ONIEPaTOpPOB.
1. Kakoii omrepatop Ha3sIBaeTCs BIOJHE HEMPEPHIBHBIM (KOMITAKTHBIM)?
2. SIBnsieTcsl M MHTETPABHBINA ONEpaTOp C OrPAaHUYCHHBIM B O0JIACTH MHTCTPUPOBAHUS SAPOM BIIOJTHE
HETPEPHIBHBIM?
3. Cohopmymupyiite AnprepHatuBy @penronbma.
Pazoen 6. 3anaun KOMITBIOTEPHON TOMOTpa(Uu U METOABI UX PELICHUS
1. Kaxkwue 3a7auu penraetT KOMIbIOTepHas ToMorpadus?

2. Hwmeer nu MaTeMaTHyeCcKas 3aj1adya KOMIIbBIOTEPHOH TOMOrpaduu IBHOE pelieHue?
3. Kakwue mpo0OiieMsl BCTpeUyaroTes P PEIIeHNH 3a7adi KOMITBIOTepHON ToMorpadun?

7.3. OneHo4Hble cpeacTBa AJs NMPOMEKYTOYHOM ATTECTAIMH IO HUTOraM OCBOCHHS
AUCHHUILINHBI

7.3.1. Bonnpochbl K IPOMeKYTOYHOI aTTeCTAlNH

Cemectp 5

Ne /| Bompocsl K 3K3aMeHy

1 [ToHsiTHE O KOPPEKTHBIX U HEKOPPEKTHBIX 3ajauax. KoppekTHocTh o A namapy.

2 ITpuMmep HEKOPPEKTHOM 3a7auu: pelIeHnEe NHTErpaIbHOTO ypaBHeHus dpenronasma 1-ro
pona.

3 [IpuMmeppl HEKOPPEKTHBIX 3a4au:  IPOEKTUPOBAHME IUIAHAPHBIX BOJIHOBOJIOB C

3aJJaHHBIMU MoJ1aMU (cBsi3b ¢ oOpatHoM 3agaueit typma-JInyBumns)
ITpuMeprpl HEKOPPEKTHBIX 3aJa4: ONpEACICHUE KBAaHTOBOMEXAHWYECKOTO IOTEHIMAa

4 B3aUMOJICHCTBUS 110 CIICKTPY.

5 Mertpuyeckue npocTpancTBa. [IpuMepbl pa3indHbIX METPHK. CXOAUMOCTb.

6 [MocnenoBarensHocT Komu. TlonHble MeTpUUECKHE MPOCTPAHCTBA, IPUMEPBI.

F [Ipumepbl HUCMONIb30BaHUS METPHK B BBIYUCIUTEIBHOW MaTeMaTHKe (3agada o
HaWJTy4lIeM PHOIMKESHUN).
HopmupoBanubie mpoctpaHcTBa. [IpumMepbl: HOpMbI B mpoctpanctBax Rn, C[a,b],
L2[R].
CBsI3b M1y HOPMUPOBAHHBIMU M METPHUYECKUMU MPOCTpaHcTBaMu. [IpuMepsi.

10 CooTHOIIEHHE  MEXIy  pa3IMYHBIMA HOPMaMH B  OJHOM  IIPOCTPAHCTBE.

ODKBUBAJICHTHOCTh HOPM. baHaxoBbI TPOCTPAHCTBA.




EBknumoBsl mpoctpancTBa. Ckanspaoe mpousseaenune. IIpumepsr: Rn, Cn, 12 | L2[R,

1 p]. Hopwma B eBKIMI0BOM NPOCTPAHCTBE.

12 Hepagenctso I1IBapua B rusib0epTOBBIX IPOCTPAHCTBAX.

13 I'mnb6epToBbl ipoctpancTBa. Onpexnenenue, npumepsl (12 , L2[R]). CenapaGenbHbie
I'HJIOEPTOBBI TPOCTPAHCTBA.

14 ['uas0OeproBel  mpocTpancTBa.  OpPTOrOHAIBHOCTE  BEKTOPOB B TMJIBOEPTOBBIX
IPOCTPAHCTBAX.

15 OpTOHOPMHUPOBAaHHBIE CHUCTEMBI BEKTOPOB B T'HJIBOEPTOBOM MpOCTpaHCTBE. Psjb
®ypoe. [Ipumepsr.

16 3ajaua O HawiIydmieM [pHOMMKEHHHM 3aJaHHOTO BekTopa psagoM  Dypee.
Koaddurnmentsr Oypoe.

17 3ajaua O HawIydlnleM [pUOIMKEHUMM 3aJaHHOro Bekropa psagoM  Dypse.
Koadduumentsr Dypoe.

18 ITosHBIE OPTOHOPMUPOBAHHBIE CUCTEMBI BEKTOPOB B THIILOEPTOBOM IPOCTPAHCTBE.

19 HepagenctBo beccenst B riiibOepTOBOM MPOCTPAHCTBE.

20 Paencto [lapceBass B rusibOEpTOBOM MPOCTPAHCTBE.

21 IIpouenypa oproronasmsanuu I'pama — Hlmuara.

22 [Tpumeps! 6a3rcoB B GyHKIIMOHATIBHBIX MPOCTPAHCTBAX.

23 KoMmakTHbIe 1 TPEIKOMIIAKTHBIE MHOXECTBAa B 0€CKOHEYHOMEPHBIX MPOCTPAHCTBAX.

24 KomnakTHOCTB 1 OrpaHM4eHHOCTb. [IpuMepsl.

25 JluneliHble onepaTopsl B r’iIbOEPTOBBIX TpocTpaHcTBax. OOpaTHbII onepaTop.

26 Conpspkennblii  oneparop. CHUMMETpUYECKHE (IPMHUTOBBI) U CaMOCOIPSKEHHBIE
OIIEPATOPBHI.

27 Hopwma onepatopa. OrpaHuyeHHbIE ONIEPATOPBI.

28 JluHeliHble omepaTopbl B TMILOEPTOBBIX IMPOCTPAHCTBAX. YHUTAPHBIE ONEPATOPHI.
[TpuMepbl: yHUTapHBIE MAaTPHUIIBI, OTIEPATOP CIIBUTA.

29 KommnakTtHble (BHOJIHE HeNpepbIBHBIE) onepaTopsl. [Ipumepsl.

30 Obmee mpencrasiaeHue kommakTHoro omeparopa B Buge K = K1 + K2, rae K1 -
KOHEYHOMEPHEBIH oreparop, a K2 - omepaTop co CKOJIb YTOJIHO MAJIOH HOPMOM.

31 Crextp oreparopa B ruaL0epToBOM npocTtpaHcTBe. O61ee onpenenenue. JuckpeTHuli
Y HETIPEPBIBHBIA CIEKTP.

30 CBoiicTBa COOCTBEHHBIX (QYHKUMH M COOCTBEHHBIX 3HAUEHHH CaMOCOINPSKEHHOIO
oreparopa.

33 Cob6ctBennbie BekTopbl (CB) u cobctBennbie 3Hauenus (C3) oneparopa.

34 CBolicTBa COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAYEHMH  CAMOCOIPSKEHHBIX
OIIepaTopoB

35 HaxosxneHne AMCKPETHOTo CIIeKTpa onepaTopa —d? / dx® +V(x) 4 cilyyae, Korja
V(X) - cuMMeTpuYHas «IPSIMOYTOJIbHAs MOTEHIMATbHAS May KOHCYHOW TITyOUHBI.

36 HaxosxneHne AUCKPETHOTO CIIeKTpa onepaTopa —d? / dx® +V(x) o cirydae, Kor/ia
V(X) - HecMMMETpHUYHasl «IIPSIMOYTOJIbHAs NOTCHIIMAIbHAS IMa» KOHEYHOH TITyOHHBI.

37 HaxoxxeHre AUCKPeTHOro CHeKTpa orepaTropa —d? / dx* + V(x) ( B cmyuae,
koraa V(X) = const ) Ha oTpe3Ke MpH 3aJaHHBIX TPAHUYHBIX YCIIOBHSIX.

38 AJITOPATM HaXOKIEHHs AMCKpETHOro crektpa omeparopa —d°/dx* + V(X)  ya
OTpEe3Ke MPH 3aIaHHBIX TPAHUYHBIX YCIOBHIX. MeTox «cTpenbOby.
AJITOPATM HaxOsK/IEHHs AMCKPETHOro crekTpa omepatopa —d-/dx* + V(X) g

39 ciydae, koraa V(X) - CHMMETpUYHAs «IOTEHIHMAIbHAS SIMay MPOU3BOJIBHON (OPMBI
(koHEeUYHOM TIyOuHbI). MeTo «CTPEenbOBD».

40 ANTOPUTM HaXOXKJEHHUsl TUCKPETHOTO CHEKTpa oleparopa —d*/dx* + V(x) g

cJIydac, Kkoraa V(X) - HCCUMMCTPpHUYHAA «ITOTCHIUAJIbHASA SIMay HpOHSBOJ’ILHOﬁ (I)OpMBI




(KOHEYHOU TITYOWHBI).

3anaua paccesnus s oneparopa Lltypma-Jlnyswmia. JuckperHsiit cnektp. Jannobie

41
paccesiHus.

42 3anaua paccesinus i oneparopa Lltypma-JInysumis. Pemenus Wocra. HenpepbiBHbII
cnektp. [lanHble paccesHus.

43 Teopus Bo3myleHud i criekTpainbHOM 3anaun llrypma — JInyBwuida. Haxoxnenue
TIOIIPABOK IIEPBOT'0 MOPSAJKA K COOCTBEHHBIM 3HAUEHUSIM.

44 Teopus Bo3myleHud i criekTpanbHo 3anaun llrypma — JInyBwuia. Haxoxnenue
HOIIPABOK MIEPBOT'0 MOPSAJKA K COOCTBEHHBIM (DYHKLIUSIM.

45 Teopus Bo3myleHud i criekTpainbHO 3anaun llrypma — JInyBwuia. Haxoxnenue
HOIIPABOK MIEPBOT'0 MOPSAJIKA K COOCTBEHHBIM (DYHKLIUSIM.

16 IIpumepsl HaxOKIOECHHWS IONPABOK IEPBOrO INOPAAKAa K JUCKPETHOMY CIIEKTPY
oneparopa ltypma — JInyBusuis.

47 [TpuMepbl HaxOXAEHUS TMONPABOK MEPBOr0 MOPsJIKa K COOCTBEHHBIM (YHKLHAM
oneparopa ltypma-JIlnyBuiuis.

48 Meron mnopbopa B pelleHMM HEKOPPeKTHBIX 3afad. OrpaHuyYeHHe Ha KOMIIAKT.
KoppektHocTh 10 THXOHOBY.

49 IToHsiTHE HEBA3KU IPU PELICHUN HEKOPPEKTHBIX 3a1a4. MUHUMU3aLKs HEBA3KU.

50 OO61re BONpochl NOUCKA dKCTpeMyMa (DYHKIIMHM MHOTUX [I€PEMEHHBIX.

51 MaremaTtuueckue mpoOJeMbl, BO3HUKAIOLIME IPU YHUCIIEHHOM MCCIEA0BaHUU
HEOOXOUMBIX YCIOBUN IKCTpeMyMa (PYHKIIMM MHOTHX IEPEMEHHBIX.

52 I'pagueHT, ero onpenencHue U cBoMCTBa. I'paglieHTHBIE METO/IBI IIOUCKA DKCTPEMYMa.

53 ANropuT™ Ui peaiu3aliy MeTo/la HauCKOPEHIIero CIycKa Mpu pelieHnu oOpaTHOMH
3agaun ITypma — JInyBuis MeToioM moaoopa.

54 ['panueHTHBIE METOABl MHUHMMM3ALMM HEBA3KM HpU pelleHuH oOpaTHOM 3amauu
IItypma — JInyBusurs.

55 OCHOBHBIE ~ TOJIOKEHHMsSI ~ TEOPUM  HMHTErpalbHbIX  ypaBHeHudd  (Dpenronbma):
onpezeneHus,

56 AnprepHaTuBa Opearosnpma.

57 CBolicTBa XapaKTepUCTUUYECKUX YUCENl HHTErPAIbHOIO ypaBHEHUS (ppeirojabmMa BTOPOro
poja..

58 MeTto utepanuii B TEOpUH UHTErpaIbHBIX YpaBHeHUH (DPpearonbma).
HekoppekTHOCTh IpH pellieHuu HHTErpalibHOro ypaBHeHUsI Ppearoiabma nNepBoro poaa

59 B TEOPHUM BOCCTAHOBJIEHUS U300pakeHHs (BpeMeHHOro curHana). CBoiicTBa
COOCTBEHHBIX 3HAUEHUM HHTErpajbHOrO  Oleparopa 3ajauyd Kak [pUYUHA
HEKOPPEKTHOCTH.

60 BoiTsHyTHIE chepuyeckue QyHKIMH, ONpeiesIeHue, OCHOBHbIE CBOWCTBA, IPUIIOKEHUSI.

61 CriocoObl pelieHns: HEeKOPPEKTHOM 3a7auydl B TEOPUM BOCCTAHOBIJIEHUS M300pa’KeHMS.
IlepenaTounas pyHKIus.

62 Crioco0Obl pelieHuss HeKOPPEKTHOW 3aJayd B TEOPUH BOCCTAHOBIEHHMS BPEMEHHOIO
curHana. Ausroputm JlanaseGepa.

63 [TocTaHoBKa 3a/1a4 KOMITBIOTEPHOM TOMOTrpaduu.

64 ITpeoOpazoBanue Pagona

65 Cas13b nnpeoOpazoBanus Pagona u npeodpazoBanust Pypne

66 CaeneHue 3a7a4y ToMorpaduu K MHTErpaJIbHOMY YPaBHEHHIO.

67 [TpocTeiimye anropuT™Mbl pelieHus 3a1a4 KOMIbIOTEpHOU ToMorpaduu




7.3.2. Kputepuu 1 HOPMbI OLEHKH

dopMa poBeACHU
Cemectp . Kputepuu 1 HOpMBbI OLICHKH
MIPOMEXYTOUHO aTTecTaluu
4 DK3ameH (1o OTJIMYHO ot 85 no 100 6amnoB
HAKOIUTEIILHOMY PEUTUHTY) | XOPOIIO ot 70 1o 84 6amnos
YIOBJIETBOPUTEIHHO ot 55 1o 69 6amnos
HEYJOBJIETBOPUTEIHLHO ot 0 1o 54 6ayuioB

8. YueOHo-MeTOoAMUYeCcKOEe M HH(POPMALIMOHHOE 00ecTeyeHue JUCIUILIMHBI

8.1. O6s13aTesbHAs IUTEpPATypPa

Tun (yueonux
v ’ KosmuectBo B
ydeoHoe .
Ne ABTOpDI, nocooue, I'on HAY4YHOI
n/ 3aryiaBue (3aroJioBoK) yuedHo- u31aH | OudJamoreke /
COCTABHUTEIHN
n MeTOoHYecKoe s HaunmeHnoBanue
nmocooue, 3BC
NMPAKTUKYM, IP.)
1 | [TaBnoB E.A. OcHOBBI VYuebHoe 2020 | OBC «Jlanb»
(GyHKIIMOHATILHOTO nocodue
aHam3a
2 | Cuzuxos B.C. [Ipsmble u  oOpatHble | YueOHOE 2017 | OBC «Jlanb»
3aJ]ladd  BOCCTAHOB-JICHUS | TOCOOME
U300pakeHUH,
CIIEKTPOCKOITAN "
tomorpaduu ¢ MatLab
3 Cnabnos B./I. YucieHHbIe METOIBI YueOHuk 2020 ObC «JIaupy»
8.2. JlonmosHuTEbHAS JIUTEPATYypPA
Tun (yuednux, KoJunuecTBo
No yuebHoe nmocodue, Ton B HAYYHOI
ABTOpBI, y4eGHo-
n/ 3arsiaBue (3aroJi0BoK) u31aHu |OudauorTeke /
COCTaBHUTEH METOINYECKOe H
n nocobue, | auMeHOBAaH
NPAKTUKYM, JIp.) ne ObC
1 | Bacumber A.H. Python na nmpumepax. VYyebHoe 2017 9BC «IPR
[IpakTrueckuii Kypc 1o nocobue BOOKS»
MTPOrPAMMHUPOBAHHIO

8.3. Ilepeuennr mpodeccuoHaAJBHBIX 0a3 JAHHBIX M MH(GOPMAIMOHHBIX CIPABOYHBIX
cucTremM

1. Springer International Publishing , Part of Springer Science+Business Media
[DnexTponnsiit pecypc] — Springer International Publishing AG. — Pexwum moctyma K KypH.:
http://link.springer.com . — 3ar. C skpaHa



2. Web of Science [DnexTpoHHBIi pecypc] | MynbTHIMCIUILTMHAPHAS pedepaTuBHas 6a3a
nannbix. — Philadelphia: ClarivateAnalitics, 2016 — . Pexxum mocryma :apps.webofknowledge.com.
— 3aruL. ¢ 3kpaHa. — 3. pyc.,aHri.

3. Scopus [DnextponHsiii pecypc] : pedeparuBHas 6aza mannbix. — Netherlands: Elsevier,
2004— . — Pexxum poctyma : scopus.com. — 3ari. C skpana. — 3. pyc., aHIL

4. Elibrary[ DnekTpoHHBIN pecypc] : Hay4Has 3JeKTpoHHas 0mOimoTteka. — Mocksa : HOB,
2000- . — Pexxum noctyna : elibrary

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

Ne Haumenopamme [0 PexBu3uTHI uoronsgpa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 | Python 3.X CBoOoano pacnpoctpansemoe I10. Caiir:
https://www.python.org/
2 | Windows 2013r., Ne 00179-40183-81808-AA0OEM,
OeccpouHbIN
3 | Microsoft Office 13 Ne61935138 ot 28.05.2012 (6eccpoUHbIit)

8.5. Onucanne MaTepHaJIbHO-TEXHHYECKOl 0a3bl, HEOOXOAUMOM /ISl OCYLIeCTBJICHHUS
00pa3oBaTeILHOIO MPoIecca Mo JUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, JIa00PaTOPHii, MACTEPCKHUX U

Ne Ap. 00bEKTOB ISl IPOBEAeHUS

/Nl | MPaKTH4YeCKUX U JIa0OPaTOPHBIX 3aHATHH,
MOMeIlleHU J1JI1 CAMOCTOATEIbHOM

padoThl 00y4yaommxcs (HoMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

KomnerotepHsiii knacc. Yuebnas ayauropus | Komnstotep (Monutop 197, cuctemHbli
JUIS TIPOBEACHUS 3aHATUH JeKIIMOHHOTO Tuma. | 6mok Pentium (R) Dual-Core E5500 2,8
VYuebnas  aymutopust s nposenenus | GHz / 4 Gb / 500 Gb), Cronbr
3aHATUM ceMUHApcKoro Tuma. YyeOHas | yueHndeckue , CTOIBI KOMITBIOTEPHBIE |,
ayAUTOpHUsl UIS TIPOBENICHHS JIAOOPATOPHBIX | CTOJI TPEMOJABATEIbCKUI, CTYJbs, TOCKa
1 | pabGor. VYuyebHas ayauTopus JJs | ayAUTOpHas(MenoBas

MIPOBE/ICHUS] TPYNIIOBBIX W WHAWBUIYATBHBIX
KOHCyNIbTalMii YueOHas ayauropus Ajs
MIPOBE/ICHUS 3aHATHH TEKYIIEro KOHTPOJS U
MIPOMEKYTOUHON aTTEeCTALUH.

Komnerorepnsiii  knacc. Ilomemenune st | Crosbt YYEHUYECKHE, CTYJbs
CaMOCTOATEIbHON paboTHI. VYyeOnas | yuennueckue, [IK ¢ Bbixomom B ceTb
ayoquTopus  JUIsl  NIpoBelNeHUs  3aHATHM | IHTepHeT

CEMHHApPCKOro Tuna. YueOHas ayIuTopus JUis
o | KYPCOBOTO  MpPOEKTUPOBAHHS (BBITIOJIHEHUS
KYpCOBBIX paboT). YueOHas ayauTopus IJis
IIPOBEJIEHUS TPYNIIOBBIX U WHIUBUAYAJIBbHBIX
KOHCYNbTAllui. Y4eOHass ayauTopust IS
IIPOBEJIEHUS 3aHATUN TEKYIIETr0 KOHTPOJI U
MIPOMEKYTOUYHON aTTECTAUU.
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