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2  Ilpaktuyeckue 3aHATUSA 2 4 6 4acoB
3 Bcero aynutopHbIX 3aHATUI 4 6 10 4acoB
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5  Bcero (6e3 sx3ameHa) 4 100 104 4acoB
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
[lenpt0 OCBOCHHMSI TUCHUIUIMHBI  «BbhlUMcIuTENbHAs MaTeMaTHKa»  SBISCTCS  Pa3BUTHE
CIOCOOHOCTH K CaMOOPTaHM3allM U CaMOOOpPa30BaHUIO U U3YyUEHUE TEOPHH IOTPEIIHOCTEH, METOIOB
anmpOKCHMAIIMH, YHCICHHOTo auddepeHIupoBaHUs W HMHTETPUPOBAHUS, METOAOB peUICHUs 3anad
JTUHEHHON anreOpbl U METOIO0B YHCIEHHOTO PEIIeHUs CUcTeM Tu(GepeHIINaTbHBIX YPABHEHHM.

1.2. 3agaum IMCHUIIITHHBI
— 3agaya Kypca — Hay4duTh CTYICHTOB pellarh 3a7adyd BBIYHCIUTEILHON MaTeMaTHKH C
WCIIOJIb30BaHUEM aHaJIM3a MOTPEIIHOCTEH, HAyYUTh BHIOUPaTh A((HEKTUBHBIC YUCICHHBIC METO/BI U J1aTh
CTYIEHTaM HaBBIKU OOOCHOBBIBaTh MPUHUMAEMBIC PEIICHUNA 1 HABBIKKA MPUMEHEHUS YHCICHHBIX METOJI0B
JUTSL peIIeHUs MPAKTUYECKUX 3aa4 C UCTob30BanneM DBM.

2. Mecto aucunmimnnbl B ctpykrype OITIOII
Hucnunnuna «Beraucnurenbaas matemaruka» (b1.B.OJ1.10) orHocutcs k 6moky 1 (BapuaruBHast
4acTh).
[IpenumiecTBylOUMMH ~ TUCHUIUIMHAMY, (OPMHUPYIOIIMMU  HayalbHbIE 3HAHUS, SBISIOTCS:
Maremaruxa.
[Tocneayromumu AucUUILIMHAMHE sBIsAtoTca: KomnbroTepHas rpaduka.

3. TpedoBanus K pe3yabTaTaM 0CBOEHHS THCIMIIHHBI

[Tponecc n3yyeHus QUCUUIUTMHBI HAIpaBJIeH Ha (JOPMHUPOBAHUE CIISTYIOIINX KOMIETCHITUI:

— OK-7 CnocoOHOCTh K CaMOOPIraHU3aLUU U caMO00Pa30BaHUIo. ;

— TIK-3 CnocoOHOCTh 0OOOCHOBBIBaTH NPUHMMAEMbIe HPOEKTHBIC PEIIECHUS, OCYLIECTBIAThH
[IOCTAHOBKY U BBIIOJIHSATH SKCIIEPUMEHTHI IO IPOBEPKE UX KOPPEKTHOCTH U 3PPEKTUBHOCTH. ;

B pesynbrare usydeHus IMCHUIUIMHBI O0Y4atOIUNCs JOKEH:

—  3HaTh TEPMHUHOJIOTHIO, OCHOBHBIE MTOHATUS U ONpPE/EICHUS BBIYUCIUTEIbHON MaTeMaTuKy; -
Y IPUMEHATDH Ha MPAKTUKE METO/bI BBIYUCIUTEIbHOW MaTEMaTHKU.

— yMeThb IIpaBWJIbHO BbIOMpaThb METOABI BBIYMCIMTEIBHONM MAaTEeMaTHKU JJsl  pEIICHUs
KOHKpPETHOH 3ajjauM; - peliarth CTaHJapTHBIE 3a/Jadd NMpOo(ecCHOHANbHOM esITeNbHOCTH Ha OCHOBE
nH(OPMaIIMOHHON 1 OMOIMOrpaduuecKoil KyIbTyphl.

— BJaJeTh HaBbIKAMU DpELIEHUS 3aJad C HCIOJIB30BAHUEM METOAOB BBIYMCIUTEIBHON
MaTreMaTuKHu, 00J1a/1aTh CIOCOOHOCTHIO K cCaMOOPraHU3alMy U caM00Opa30BaHUIO.

4. O0beM IMCUMIJIMHBI M BH/IbI Y4eOHOH padoThl
OOmast TpyAOEMKOCTh JIUCLMIIMHBI cocTaBisieT 3.0 3aueTHBIX €IWHUIBI U Tpe/iCTaBleHa B
tabmuue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTb JUCITUILIUHBI

Buasl yueOHOM qesTeNbHOCTH Bcero gacos CemecTpsl
5 cemectp 6 cemecTp

AyIUTOpHBIE 3aHATHS (BCETO) 10 4 6
Jlexuun 4 2 2
[TpakTHueckue 3aHATHS 6 2 4
CamocrosiTenpHas pabota (Bcero) 94 94
[TpopaboTka JEKIIMOHHOTO MaTepraa 36 0 36
[ToaroToBKa K MPaKTUYECCKUM 3aHATHSM, 58 0 58
ceMuHapaMm
Bcero (6e3 sx3ameHa) 104 4 100
[TonroroBka u caaua 3adeTa 4 0 4
OO01mas TpyI0eMKOCTb, U 108 4 104
3aueTtHble EnuHnmst 3.0
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5. Conep:xanue TUCHMILTHHBI

5.1. Pa3aesnl JucouIJIMHLI 1 BUALI 3AHATHI

Paznensl mUCIMIUIMHBI U BUBI 3aHATUN TPUBEACHBI B Ta0OmwmIe 5.1.
Tabmuma 5.1 — Pasgens! fUCHUIUIMHEGBL U BULI 3aHATHI

_ (]
< =
" = §E =i
) = = g = 5 £
Ha3zBanus pa3nenioB TUCHUIIMHBI % ol . Z §> £ %
= = = 3 0 =z E
S S R &2
= © g =
5 cemectp
1 Beenenue. [Ipeamer BBIUMCIUTENBHON 1 1 0 2 OK-7, TIK-3
MareMaTuku. BerauciaurenbHble
HOTPEIIHOCTH.
2 [pubnmxenue Gpynkumii. YucneHunoe 1 1 0 2 OK-7, TIK-3
UHTETPUPOBAHHUE.
Htoro 3a cemecTp 2 2 0 4
6 cemecTp
3 UucrneHHble METO/IbI INHEMHOU anreOphl. 1 2 46 49 OK-7, I1K-3
Pemenne HeNMHENHBIX ypaBHEHUI.
4 YucneHnHoe pemieHne AU pepeHnagbHbIX 1 2 48 ol OK-7, TIK-3
YpaBHEHUH.
Hroro 3a cemectp 4 94 100
Utoro 4 6 94 104
5.2. Copep:xkanue pa3aesioB JUCHUIIMHBI (110 JEKIIUAM)
ConeprxaHue pa3esoB TUCHMILUIMH (110 JIEKLIUSAM) IPUBEICHO B Tabuie 5.2.
Tabnuua 5.2 — Coneprkanue pa3/ieiaoB JUCIUILINH (10 JIEKIHIM)
3 =
2 = g
Z > &
HazBanus pa3nenos Conep:xaHue pas3ienoB JUCLHUIUIMHEI 110 JIEKIHUSIM 37 Sl
o =
= g s
Y QO 2
= S
5 cemecTp
1 Beenenue. IIpenmer Beenenue. [Ipeaqmer BEIUMCINTEIRHON MaTeMATHUKH. 1 OK-7, IIK-
BBIYUCITUTENLHON BrrancnaurensHblie norpemsoctu.llorpenHocts 3
MaTeMaTHKH. apu(pMeTHUECKHUX oreparuii.
BrruucnurensHeie Wroro 1
MOTPEIIHOCTH.
2 [Ipubnuxenue MHnorounen Jlanpanxa. Cxema DliTkeHa. MHOrous1eH 1 OK-7, IIK-
bynkumii. Yucnennoe Herorona. Crutaiinel. Meron MHK. 3
MHTETPUPOBAHHUE. Wroro 1
Hroro 3a cemecTp 2
6 cemecTp
3 YncneHHble METONIBI Merton I'aycca. Meroan npocroit urepauuu. Meroz 1 OK-7, IIK-
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JTUHEWHOU anreopshl. HrroToHa. 3
Pemenue HENMHEHHBIX Wroro 1

yYpaBHEHUH.

4 YucneHHoe peuieHue Merton Diinepa, meron Pynre-Kytra. 1 OK-7, TIK-
nuddepeHnranbHbIX Viroro 1 3
YpaBHEHUU.

Hroro 3a cemectp 2

Hroro 4

5.3. Pa3nesbl AMCUMILVIMHBI M MEKIMCUUILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMHY (TPeAbIL Ty IIUMHU)
U ofecneynBaeMbIMU (MOCJIAEAYIONIUMHU) JUCHUIIIMHAMUA
Paznenbl qUCIUTIIIMHBI M MEKIUCITUTIIMHAPHBIC CBS3H C O0O0CCIICUMBAIOIUMHU (TIPEIBITYIIIMMHI) U
obecrnieunBaeMbIMH (TTOCIICTYIOMIMMHI ) TUCIUTUTHHAMY MTPEICTABICHBI B Tabmuie 5.3.
Tabnuma 5.3 — Pa3aenbl AMCHUIUIMHBI U MEXIUCIUIUIMHAPHBIE CBSI3H

Ne pa3nennoB naHHOM IMCUMIUIMHBL, 4JI1 KOTOPBIX
HEOOX0IMMO H3y4YeHHEe 00eCIIEeUMBAIOIIUX U
o0ecreunBaeMbIX JUCIUILIUH

1 2 3 4

[IpeniecTByroMe TUCIUTUTMHBI

HanmenoBanmue JUCHUITIINH

1 Maremaruka + +

[Tocnenyromuye AUCIUILTAHBI

1 KomnerotepHas rpaguka + + + +

5.4. CooTBeTcTBHE KOMIIETEeHUMH, opMHUPYeMbIX IPH W3Y4YEeHUH TUCHUILIUHBI, 1 BUI0B 3aHATHIA
CooTBeTcTBHE KOMIICTCHIINH, (DOPMHUPYEMBIX NMPH W3yUYECHUW ITUCIUIUIMHBI, W BUJIOB 3aHATHMA
MPEACTABICHO B Ta0nwuIle 5.4.
Tabmuma 5.4 — CooTBeTCTBHE KOMIIETEHIMH, (POPMHUPYEMBIX IMPH H3YYCHUH AUCHUIUIAHBI, ¥ BHJIOB

3aHATHI
Bunrwl 3anstuit

S

=

g .

= 5 ‘g @

5 o ® g, OpMBbI KOHTPOJIS

E 9 =

= = = =

c =¥ N

~ = @)

OK-7 + + + KonTponbHas pabora,
CobecenoBanue, Onpoc Ha
3aHgaTUgIX, 3aueT, Tect, OTUeT 1o
IIPAKTUYECKOMY 3aHATHIO
IK-3 + + + KonTpomnsHas pabdora,
CobecenoBanue, Onpoc Ha
3aHATHAX, 3adeT, Tect, OTueT mo
IIPAKTUYECKOMY 3aHATHIO
6. UHTepakTuBHBIE MeTOAbI U GOPMBI OPraHU3alUH 00y4eHH s
He npenycmorpeno PVYIL
7. JIaGopaTtopHbie padoThI
He npenycmorpeno PYIIL.
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8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)

HanMeHnoBaHMe MpakTUUECKUX 3aHATHN (CEMUHAPOB) MpUBEICHO B Tadnuie 8.1.
Tabnuma 8.1 — HanMeHoOBaHUE MPaKTUYECKUX 3aHATHH (CEMHUHAPOB)

3 o]

= z

2 = =

g 2 5

HasBanus pasnenos HanmMeHnoBaHMe MpaKTHYECKUX 3aHATUHA (CEMUHAPOB) z S8

S S E

= 2 3

a S g

= S

5 cemecTp
1 Beenenwue. [Ipeamer AJIropuTMHU3aIMs BEIYUCIUTEIIBHBIX MPOILECCOB C 1 OK-7, IIK-
BBIUMCIIUTEIbHOU MCII0JIb30BaHUEM MHTEIPUPOBAHHOIO I1AKETA 3
MaTeMaTHKU. MPUKJIAIHBIX Tporpamm Matlab Ha npocTeimunx
Brruucnurensusie npuMepax. AHajIU3 HOTrPELIHOCTEN.
MOTPEIIHOCTH. Vitoro 1
2 [pubnmxenune AHanu3 NOrpelHOCTeH BBIYUCICHHM. 1 OK-7, IIK-
byukumii. Yucnennoe Vitoro 1 3
MHTETPUPOBAHHUE.
Htoro 3a cemecTp 2
6 cemecTp

3 YucneHHbIE METOIBI Merton 'aycca. Meton npocteix urepanuid. Mertoz 2 OK-7, IIK-
JUHEHHOH anreopsl. HeroToHa. 3
Pemenue HEIIMHEHHBIX Wroro 2
YpaBHEHUH.
4 Yucnennoe pemienne  Meron Ditnepa u Pynre-Kyrra. 2 OK-7, IIK-
I[I/I(b(bepeHquaanLIx Vrtoro 2 3
YpaBHEHUH.

Nroro 3a cemecTp

Hroro

9. CamocrosiTesibHasA padoTa

Buzpl camocroaTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpyeMble KOMIIETEHIIMN NPEICTABICHBI B

Tabauie 9.1.
Tabnuua 9.1 — Buasl caMOCTOSTENBHON pabOThI, TPYAOEMKOCTh M (JOPMHUPYEMbIE KOMIIETSHIIUN
% o)
2 =
8 = g
. 2 v
Buasl camocTosiTenEHOM = 2 0
Hassanwus paznenos g " S8 DopMbI KOHTPOJIS
paboThI o S 2
S S =
Y Q 2
= S
6 cemecTp
3 YucneHHbBIE METOAEI IToxroroBka k 30 OK-7, 3auet, Onpoc Ha 3aHATHUSAX,
JTUHEHHON anreOpsl. MPaKTUYECKUM 3aHATUSIM, I1K-3 OT4eT no NpaKTUYECKOMY
Penrenue HeInHENHBIX CeMUHapaMm 3angaTuro, CodecenoBanue,
YPaBHCHHH. [TpopaboTKa JEeKIIMOHHOTO 16 Tecr
Marepuana
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Utoro 46
4 YucneHHOE pelieHue IToaroroBka K 28 | OK-7, 3auet, Onpoc Ha 3aHATUSX,
nuddepeHnranbHbBIX MPaKTUYECKUM 3aHATHSIM, ITK-3 OT4YeT Mo MPaKTUYECKOMY
yYpaBHEHUH. ceMUuHapaMm 3ansTuro, CobeceoBanue,
[TpopaboTka JIEKITMOHHOTO 20 Tecr
Marepuala
Hroro 48
Hroro 3a cemectp 94
[TonroroBka u caaua 3ayeTa 4 3auer
Hroro 98

10. KypcoBas pa6ora (mpoekr)
He npenycmorpeno PYIL.

11. PeiiTuHroBasi cucreMa JJisi OEHKHU YCIIEBAE€MOCTH 00y4aI0IIUXCsl
PeittuHroBast cucrema He UCHOIB3YETCA.

12. Y4yeOHO-MeTOAUYECKOE U MH(OPMALIMOHHOE OOecTiedeHne JUCUUIIIMHBI

12.1. OcHoBHasi uTEparypa

1. BeuucnurenpHas wmaremaruka: YdeOHoe mocobme / Cmarmn B. M. - 2018. 117 c.
[DnexTponHbIii pecypc] - Pexum nmoctyma: https://edu.tusur.ru/publications/7391 (mara oOpamienus:
19.06.2018).

2. BreraucinurenpHas maremarnka. Yacte 2: Yuyebnoe mocodue / Cmarug B. U. - 2018. 130 c.
[DnexTponHblid pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/7649 (mara oOpamnicHwus:

19.06.2018).

12.2. lonoinuTeIbHAS JIUTEpPaTypa
1. Cwmaruu B.U. Matlab u cucrema Simulink. Yueonoe nmocooue. Tomck: TYCYP, —2006. 123c.
(manuune B Oubnuoreke TYCVYP - 45 3k3.)

12.3. YueOHO-MeTOAUYECKHE MOCO0Uud

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOoANYeCKHE MOCOOUs
1. BroruucnurenpHas MareMaruka: Y4eOHO-METOOMYECKOE II0COOME IS BBIMIOJHEHMS
MPAKTUYECKUX 3aHATUH M MpOBEIEHUs caMocTosTenbHOM paborel / Cmarmn B. M. - 2018. 56 c.
[DnexTponHbIii pecypc| - Pexxum poctyma: https://edu.tusur.ru/publications/7667 (nmara oOpaiieHus:

19.06.2018).

12.3.2. YuyeOHO-MeTOAUYECKHE OCOOUS sl JIMI] C OTPAHMYEHHBIMHU BO3MOKHOCTSIMM 3/10POBbSI U
UHBAJIHI0B

VY4eOHO-MeToquecKrne MaTepuabl s CaMOCTOSATENIbHOW M ayIUTOPHON paboThl 00Y4arOLIUXCs
W3 YHCIIA JIAI C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 3/JOPOBbS M MHBAIUIOB TPEIOCTABISIOTCS B (hopMax,
alaTUPOBAHHBIX K OTPAaHMYEHUSM UX 37I0POBbs M BOCHPUATHUS UH(DOpMAIIHH.

JI1s1 1M1 ¢ HAPYUIEHUSIMH 3PeHUst:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B Ile4aTHOU (hopMe YBETUUEHHBIM IIPH(PTOM.

JI1s1 M1 ¢ HAPYLIEHUSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

— B re4aTHoM (opme.

JIJ1s1 i1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTaTEJLHOI0 anmnapara:

- B (hOpMeE AIIEKTPOHHOTO IOKYMEHTA;

— B Ie4aTHoM (opme.

12.4. IIpo¢eccnonaibHble 0a3bI JAHHBIX U HH(POPMALIHOHHBbIE CIIPABOYHbIE CHCTEMbI
1. OO0pa3oBarenpbHBIN MaTeMaTHIECKUA CAUT (WWW.exponenta.ru).
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2. Koncynpraunonsslii neHtp Matlab (www.matlab.ru).
3. Ilouckomas cuctema google.ru

13. MarepuaibHO-TeXHHYECKOe o0ecreyeHue TUCHHUILVINHBI U TpedyeMoe MPpOrpaMMHoe
ob0ecrnieyenune

13.1. O6mue TpeGoBaHNs K MATEPHAIBLHO-TEXHHYECKOMY M IIPOrPAMMHOMY 00ecriedyeHn 0
AUCHUTINHBI

13.1.1. MarepuajibHO-TeXHHYECKOEe U IPOrPAMMHOe o0ecnedyeHue 1Jisl JJeKIMOHHbIX 3aHATHI
s npoBeneHust 3aHATUN JIEKUMOHHOTO THIA, TPYNIOBBIX U WHIUBUAYATbHBIX KOHCYIBTAIIH,
TEKYIIEro KOHTPOJISI M MPOMEKYTOYHON aTTECTAI[UU HCIONB3YyeTCs yueOHasi ayUTOPHS C KOJIMYECTBOM
MOCaOYHBIX MECT He MeHee 22-24, 000pynoBaHHas TOCKOW M CTaHAApTHOW yueOHoM Mebenbto. MmeroTcs
JIEMOHCTpAIIMOHHOE 000pyIOBaHWE M y4eOHO-HAINIAIHBIE TOCOOWS, OOSCIEUMBAIONIUE TEMATHUECKHE
WUTIOCTPAIUH 110 JIEKIIHOHHBIM pa3zesiaM AUCLIUILINHBL.

13.1.2. MarepuajibHO-TeXHHYECKOEe U NIPOrPaAMMHOe o0ecneyeHue 1JIsl NPAKTUYeCKUX 3aHATHI

Jlaboparopus I'TIO / «JlaGopaTopust MOATOTOBKH pa3padOTUYNKOB OM3HEC-TIPUIOKEHUI)

ydyeOHast ayAuTOpHUsl JUIsl MPOBEACHUS 3aHSITHI MPAKTHUECKOTO THUIMA, ydyeOHash ayguTopus s
MIPOBEJICHHS 3aHSATUHN JTa0OpaTOPHOTO THUIA, MOMEIIEHUE IJi1 KYPCOBOTO MPOEKTUPOBaHUS (BBIMOIHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE IS TIPOBEACHUS TPYIIOBBIX W WHIAWBUAYUIBHBIX KOHCYIIBTAIIHH,
MOMEIIEHUE JJisi MPOBEACHUS TEKYIIEro KOHTPOJIS W IMPOMEXKYTOYHOW aTTeCTAllMH, MOMEIIEHUE IJis
CaMOCTOSITENILHOM pabOThI

634034, Tomckas obmnacte, . Tomck, Bepminnuna ynuua, a. 74, 425 ayn.

Onucanue uMmeroIerocs 000pya0BaHus:

- [I5BM (Intel Pentium G3220, 3 G, 4 Gb RAM) (12 mwt.);

- [Ina3mMeHHbIi TENEBU30D;

- Marauro-mapkepHast 10CKa;

- Kommutekt cienmanu3upoBanHol yueOHOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpammMHuoe obecnieueHue:

- 7-Zip
Google Chrome
OpenOffice
Scilab

13.1.3. MarepuaJIbHO-TEXHHYECKOE M IPOrPaAMMHOe o0ecredeHne I CaMOCTOATEIbHOM padoThl
Jns camocTosTenbHOM paboThl MCTONB3YIOTCA y4eOHBIE ayIUTOpUU (KOMIBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast 06macTh, . Tomck, Jlennna npocmexkr, 1. 40, 233 ayn.;
- 634045, Tomckast obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 aygx.;
- 634034, Tomckast o6macTh, I. Tomck, Bepimauna yauna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTs, I. ToMmck, Bepmmnanna ynuna, 1. 74, 207 ayn.

CocraB 000pya0OBaHUSA:

- yueOHast mebeb;

- komneroTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.8 T - 5 mit,;

- KOMIBIOTEPHl MOJKIIOUEHbI K ceTu «HTepHeT» M 00ecnednBaroT JOCTYI B DIEKTPOHHYIO
nH(pOpPMAITMOHHO-00pa30BaTEIBHYIO CPElY YHUBEPCHUTETA.

[Tepeuenp mporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qus Windows;
- 7-Zip;
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- Google Chrome.

13.2. MarepuajJibHO-TeXHHYECKOe o0ecnedeHne TUCHUNIHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMM 310POBbSI U HHBAJIU/I0B

OcBocHHE NUCIUIUIMHBI JIMIIAMUA C OTPAHWYEHHBIMH BO3MOXKHOCTSIMHU 370POBbSI I HHBAJUIAMH
OCYIIECTBIISIETCS C UCIOIb30BAHUEM CPEJICTB OOYUEHHS OOILIEro U CrelnaabHOr0 Ha3HAUYCHUSI.

[Tpu 3aHATHSAX ¢ OOy4YaAIOMUMUCS € HAPYUIEHHAMH CJIyXa MPETYyCMOTPEHO HCIOIB30BaHUE
3BYKOYCHUJIMBAIOIICH amnmaparypbl, MYJIbTUMEAUMHBIX CPEICTB M JAPYrUX TEXHUYECKHUX CPEACTB
npuema/mepenadu y4eOHOW HMH(GOpPMALUU B AOCTYHHBIX (popMax, MOOMIIBHOW CHUCTEMBI MPETOIaBaAHMS
Ui 00y4arouuXcsi ¢ UHBAIMIHOCTBIO, MOPTAaTUBHOM MHAYKIIMOHHOW CHUCTeMbl. YueOHasi ayAuTOpUs, B
KOTOPOH 3aHUMAIOTCS OOydalomuecs C HapylmIeHHEM cliyxa, 00OpylIoBaHA KOMIBIOTEPHON TEXHHKOM,
ayIMOTEXHUKOM, BUACOTEXHUKOM, FIEKTPOHHON JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIONUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HMCIIOJIb30BaHUE B
JIEKIMOHHBIX U YU€OHBIX ayJUTOPHIX BOZMOKHOCTH MPOCMOTpPA YIAJICHHBIX 00bEKTOB (Harmpumep, TEKCTa
Ha JIOCKE WM CJIaii/ia Ha 9KpaHe) MPU TOMOIIY BUACOYBEIMUUTENCH ISt KOM(POPTHOTO MPOCMOTpa.

[Ipu 3aHATHAX ¢ OOYyYaOIIMMHUCA € HAPYLIEHHMSIMM OIOPHO-IBHMIaTeJIbHOIO amImapara
WCIIONIL3YIOTCSl QJIETEPHATHBHBIC YCTPOWCTBA BBOAA HMH(OpPMANMKM W APYyrue TEXHUUYECKHUE CPEICTBA
npuema/nepenadd yueOHOW HMHQpOpMAlMKU B AOCTYMHBIX (hopmax, MOOMIBHON CUCTeMbl OOy4YeHHS IS
JIIOJIEH ¢ UHBAJIUIHOCTHIO.

14. OueHouyHble MaTepUAJIbI U METOANYECKHE PEKOMEHJAIUM 110 OPTraHU3AIUHN U3yYeHHs
JUCIUININHDI

14.1. Conepma}me OLCHOYHBIX MaT€puaJOoB U METOAUIECCKUE PEKOMEHIAIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHS OCBOCHHUSA 3aKPCIUVICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMIICTEHITHM HCIOJIB3YIOTCA OCHOYHBIC MaTCpHalibl B COCTABE!

14.1.1. TecToBbI€e 3a1aHUA

Vkaxure yeMm o0ycIoBiicHa HeTo4HOCThIO MCXOIHBIX
MOTPENTHOCTh METO/1A: JaHHBIX;

3aMeHON UCXOOHOH 3a1auu
Ha anmpoKCHMHUPYIOMIYIO,

OrpaHn4eHHOCTHIO
pa3psiAHON CETKH;

BricTponeiicTBueM
KOMITBIOTEPA,;

HeTo4HOCTBIO HCXOTHBIX
JTaHHBIX.

Ykaxure qeM o0ycioBiIeHa HetouHocThIO HCXOAHBIX
HEYCTpaHUMas OTPEITHOCTb: JIAaHHBIX;
3aMeHoil HCXOHOM 3a7a4uu Ha
ANIPOKCUMUPYIONIYIO;
OrpaHn4eHHOCTHIO pa3psIHON

CETKH;

BricTponeiicTBHEM KOMIIBIOTEPA.

Ykaxure yeMm obycroBieHa HeTo4HOCThIO HCXOIHBIX
MTOTPENTHOCTH OKPYTJICHHSI: JIAHHBIX;
3aMeHOol UCXOIHOH 3aaur Ha
AMMPOKCUMHUPYIOUIYIO;
OrpaHn4eHHOCTHIO Pa3psIIHON

CETKH;

OrpaHn4eHHOCTEI0 00beMa
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| OIIEpaTHUBHOM IMAMSATH;

YKaxxuTte MpaBUIbHO 3aMUCAHHOE YUCIIO 0,176;
C BEepHBIMH 3HAKaMH (B Y3KOM 0,175;
emeicae) X = 017572, ecau ono 3amano 0,18;
C IIOTPeIrHOCThI0 A =0,00048 : 0,17.
YKaxKuTe MPaBUIILHO 3aMMCAHHOS YHCIIO0 0,00967;
C BEPHBIMU 3HaKaMH (B y3KOM 0,0097;
cmeiciae) X = 0,00966552, eciu ono 0,00966;
3a[1aHO C HOIPELIHOCTBIO 0,009666.
A =0,0000031:
Ykaxurte NpaBUIbHO 3aMCAHHOE YUCIIO 7,0971;
C BEPHBIMU 3HaKaMH (B y3KOM 7,09712;
cmeicae) X = 7,09712, eciu oHO 3a1aHO 7,1000;
¢ morpemnocteio A = 0,000345: 7,097.
VKakuTe MPaBUIbHYIO GopMyITy JIst 0 \0f (G150 6n)
abCOJIOTHON MOrPEITHOCTH QYHKIMK Ay~ 8' 2REAXG
MHOrHX nepemeHnbix Y = f(Xq,..., X) =1 Xi
(AX; - abconroTHasI IOIPEIIHOCTD Ay ~ i of (Xq,. Xp) AX: -
apryMeHTOB) i=1 o I
of (Xq,--,
Ay ZgAxi .
Xi
of
Ay ~ Z Of (X0 %) )
= i
Vkaxwure, KaKoMy HEPaBEHCTBY Al y < 2¢;
yIOBJICTBOPSIET TpaBMJIbHAS KOHEUHas LA
iy Ay >21tg
[Pa3HOCTh A Y ] -To mopsjaka, eciu £ - _y :
aOCOIIOTHASL TIOTPEITHOCTh  TaOINYHOTO ANy<2lg
BHAYCHUS (PYHKIIHH: - :
by Ay<2ite
YKaKUTe, KaK ONpENesieTCs] MHOTOWICH cos(narcsin(x));
;-11]6?61)11116321 crenern N Ha wHTepBaiue [-1 cos(narccos(X));
' sin(narcsin(x));
cos(narctg(x)) .
VkakuTe MPaBUIILHOE BBIPAYKEHHUE M,
[OrPEIHOCTH ~ METOAa  JUISl  MHOTrO4YJIeHa Ag = n o(X);
Ularpama cremeHu N M

_ My :
Ay = o | o(X) |;
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(M, =max|f ™ (x)|.
xel[a b]

(X) = (X=Xo)(X=X1)---(X=Xp)):

M n+1

e

Ap

_ I\/|n+1
A =i @001

11

YkaxuTe NpaBHIIbHBIC BapUaHTHI
MCTIONIb30BaHMsI MHOTOWICHOB YeOsIeBa
MpU TOCTPOCHWH  HMHTEPHOIHUPYIOMINX
(dyHKUIN:

B kagectBe 0a3ucHBIX (DyHKITHIA
MIPH MTOCTPOCHHUH alIPOKCHMHUPYIOIIEH
(YHKIMY U 171 YMCHBIIICHUS
MOTPEHIHOCTH METOAA;;

Hcnone3yroTest st yMEHBIICHHS
HEYCTPAaHUMOM NOTPEMIHOCTH;

Ucnone3yrotes Al yMEHBIIECHHST
MTOTPENTHOCTH KOJICOAHU;

Hcnons3yroTes Ui yMEHBIICHHS
MOTPEIIHOCTH OKPYTIICHHSL.

12

'Ykaxkure IIPaBUJIbHBIN BapuaHT
OTIpEAEIICHNS] CTENIEHU CIUIaliHa!

MuHuMabHAs 110 BCEM
YaCTHUYHBIM OTPE3KaM CTETIECHb
MHOT'OYJIEHA,

MuHHAMaIBHBIN NOPSAOK
HENPEPBIBHOM Ha BCEM MHTEPBAIIE
MIPOU3BOJHOM;

MakcumaiibHas 110 BCEM
YaCTUYHBIM OTPE3KaM CTEIEHb
MHOT'OYJIEHA,

MakcuMalbHbII TOPSIOK
HEIIPEPHIBHOM Ha BCEM UHTEPBAJIE
IIPOU3BOJIHOM;

13

Ykaxkure [IPaBUJIbHBIN BAPUAHT
ompezeneHus nedeKrTa cruiaifa:

MakcuMaiibHas 110 BCEM
YaCTUYHBIM OTPE3KaM CTENeHb
MHOTIOYJICHA,

MuHuManeHas Mo BCEM
YaCTUYHBIM OTPE3KaM CTENeHb
MHOTI'OYJICHA,

MakcuManbHbIN TOPSI0K
HEIIPEPHIBHOM Ha BCEM MHTEPBAJIE
IIPOU3BOJIHOM;

PasHocTh uncen,
COOTBETCTBYIOUIMM NYHKTaM 1 u 3;

14
Ykaxure KBaJIpaTypHYIO hopmyiry b-a
Tpanenuit JUIs BBIYUCJIEHUS .[: f (X)dX = ( 6 )( f (a) +4f (a_erb) +f (b))
OIIPEACIICHHOI0 MHTErpaJia: b (b _ a)
fa f00dx ="==(f (@) + £ (b))
Pt(xdx=(b—a)f (32)
j" f (x)dx = (b;a)(f (a)+ f (b))

15

CornacoeaHa Ha noptane N2 30211
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17

18

19

Ykakure  KBaJpaTypHYI  (GopMyiy
Cumricona (mapa0os) i BbIYUCICHUS

[ F (x)dx :(b;Ga)(f () +4f (322) + f (b))

OIIPCACIICHHOI'O MHTCIpaJia:

[P f (x)dx = (b;za)(f (a) + f (b))

P (x)dx = (b—a)f (322)

J:f(x)dxz(b%sa)(f(a)+6f(a7+b)+ f (b)).

KOpeHI) HEJIMHEHHOT 0 YpaBHCHUA BHUOA
Xx=@p(X) wm f(X)=x—@(x)=0
BBIYUCIACTCI METOAOM HBIOTOHa, YKaXUTE
MPAaBUJIBHYIO 3aIlIUCh 3TOr0 METOJA:

Xne1 = @(Xn) ;

Xnt1 = Xn — F(*n)
f'(Xn)

Xnt1 = Xp — F (%n)(%n — Xn-1)
F(xn) —  (*p1)

IKopeHb HENMHEHHOro YpaBHEHHSA BHUAA
X=@p(X) wm f(X)=x—@p(x)=0
BbIYUCIACTCA METOAOM HpOCTOfI HUTCpanuu,
VK@KATE MPAaBWIBHYIO 3allUChb  3TOTO
MeToa:

Xp1 = @(Xn)

Xpsl = Xp — F(x,)
f'(Xn)

Xy = Xp — f(Xn)(Xn — Xn—l)
f(Xp) - (X 1)

Xn+1 = Xn f(Xn) *
f'(x,)

Ylfamee NpaBUIIbHBIM BAPUAHT METOMA | 1) Yirr = Yk + hf (Xk Yk ), e
Oiinepa TUTST pernieHus .
Xi =Xy +ih, h>0 - uar,
b depeHIHaNIbHOrO ypaBHEeHHs BUaa |
y'=1(XY), Y(X0) = Yo: 1=0123...;
— h
Yisr = Y T35 F (X, Yi), rae
X; =X +ih, h>0 - ar,
1=0123...;
Yis1 = Yk +2hf (X, Yi), roe
X; =Xy +ih, h>0 - war,
1=0123....
Y = Yk —4hf (Xk 1 Yk)1 rne
X =Xg+ih, h>0 - wmar,
i=0123...
YKakuTe, Kakas cXeMa B METOJE CETOK sIBHAS;
MUCIIEHHOTO pernieHus BEIPOJK/ICHHAS,
mud hepeHInanbHOro ypaBHEHUS HEBBIPOKICHHAS;
ou  o%u HesBHAs.
TEIIONPOBOIHOCTH —=—
ot ox?
MCIIOJIb3YyEeT METO/] IIPOTOHKH:

CornacoeaHa Ha noptane N2 30211
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Vkaxkure TMn audpepeHIHanbHOrO  ypaBHEHHS B rUnepOOINYECKHI;

MACTHBIX IPOU3BOJHBIX KOJIe0aTeIbHbIIA;
027 027 027 oz oz 11apaboIHIeCKHIA;

A > +B +C 5 +a—+b—+cz=F(xy), JUIHIITHYE CKHIA;
OX oxoy oy ox oy

ecin A =B% —4AC =0:

14.1.2. Tembl OIPOCOB HA 3AHATHSAX

1. OGparnast 3aa4a Teopuu norpemrHocteit. [lorpemnocts yncna,

3a/IaHHOTO C BEPHBI-MH 3HAaKaMH. 2. [lorpemHocTh 31eMeHTapHbIX BEIYUCIUTEIbHBIX ONepaluii. 3.

Mpmuorounen Jlarpamka. 4. Cxema OitkeHa. 5. Muorouwiensl YeOwimeBa. 6. IlpubnmxeHue
byHKIII

criaiiHamu. 7. BeluucieHue nporu3BOIHBIX €

WCIIOJIb30BAaHUEM HMHTEPIIOJSIITUOHHBIX MHOTOWIEHOB. §. DOpMynbl NpPSIMOYroJbHUKOB. 9.
dopmyna

tpanenuit. 10. ®opmyna CumriicoHa.

14.1.3. Bonipochl Ha cobeceoBaHue
Heycrpanumas norpemnocts. [lorpemnocts metona. Ilorpemnocts okpyrieHus.
WNuTtepnionupoBaHus Ipu paBHOOTCTOSIIUX Y3JIaX.
[Tpocreiimue popmynsl HeroTrona-Koteca.
Meron npocroi urepanuu. Meron HeroToHa.
Meron Diinepa.

14.1.4. 3auér

1. Posib koMmbIOTEpa B UCCIEAOBAHUM CIIOKHBIX MaTeMaTHUYE€CKUX Mojenei. [lnanoroBsiii peskum
B BBIYHCIIUTEIBHOM JKCIIEpPUMEHTE. MareMarnuecKke NporpaMMHBIE CHCTEMBI.

2. UcTounuku ¥ kinaccu(uKanys MOrpeHoCTe.

3.0OTHOCUTENBHAs U A0COMOTHAS TOTPELIHOCTH.

4. ObparHas 3a/1a4a TEOPUH MOTPEIITHOCTEH.

5.IlorpemHocTs uncia, 3aJaHHOrO ¢ BEPHBIMU 3HAKaMHU.

6. [TorpentHoCTh 31€MEHTAPHBIX BBIUMCIUTEIbHBIX ONEPALINH.

7. MHorousieH Jlarpanxa.

8. Cxema DHTKeHa.

9. MHorouneHs! YeObImena.

10. Ilpubnuxenne GyHKIUHN criyTaliHaMu

11. Meton MHK.

12. Brluuciienne npou3BOIHbBIX C UCTIOIb30BaHUEM HHTEPIIONIALIMOHHBIX MHOTOUJICHOB.

13. IIpocreiimue popmynsr Hetorona-Koreca.

14. Meton npocToii UTepaluy penieHnsl ypaBHEHUH.

15. Meron HeroToHa.

16. Pemenue cuctem TMHEHHBIX ypaBHeHH. Meton ["aycca, BBIOOp T7IaBHOTO 2JIEMEHTA.

17. Boruucnenue onpeaeauTesnei, BEIMUCICHHE 00paTHON MaTpUIbL.

18. Merton Dunepa.

19. Meron Pynre-Kyrra.

20. MonudunrpoBaHHbIil MeTon Diepa.

14.1.5. TeMmbl KOHTPOJIBHBIX PadoT
1. BepHble 3HaKU TPUOTMKEHHOTO YUCIIA.
2. Knaccudukanus norpeHocTe.
3. IlorpemHocTh BEIYUCAEHHS (PYHKIIMA MHOTHX IT€PEMEHHBIX.
4. ObparHas 3a/1a4a TEOPUH MOTPEITHOCTEH.
5. MHTepnionauvoHHbIid MHOTOUIEH Jlarpanxka.
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6. UntepnonsuronHas cxema JUTKEHA.

7. NntepnonsuuronHas Gopmymna HeroToHa.

8. [Tapabonmueckuii criiaiH.

9. KyGuueckwii cruiaii.

10. Yucnennoe nuddepeHmpoBaHme.

11. KBagparypusie opMyIIbl TPSIMOYTOJIBHUKOB.

12. KBagparypHast popmyina Tparnenui.

13. KBagparypnas ¢hopmyina CumriicoHa.

14. Meron Diinepa pemienus nuddepeHIINAIEHOTO YPABHCHHUS.
15. Meron Pynre-Kyrra.

14.1.6. Bonipochl 1Jist NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CeMHUHApPaM
WMHTepnosAMOHHBIN MHOTOWIEH Jlarpanxa.

AHanu3 nNorpeurHoCTe Mpu HHTEPIOITUPOBAHUH.
Yucnennoe nuddepeHnupoBanue.
[Tpubnmwxenue GyHKIUN CrIaitHaAMU.

Mertonpb! perieHnst HeTMHEWHBIX YpaBHEHUH.
Meron Pynre-Kyrra. Meron Ditnepa.

14.2. TpeOoBaHus K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU
310POBbS M HHBAJHU/I0B
Jns aun ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSIMH  3JI0POBbS M HMHBAJIUIOB IPEIyCMOTPEHBI
AOHNOJHHUTEIIBHBIC OLICHOYHBIC MAaTCpHalibl, ICPCUCHb KOTOPBIX YKa3aH B Ta6JII/III€ 14.
Tabnuua 14 — JlonmonHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMIl ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU
310pPOBbs U UHBAIUOB

KaTeFOPI/II/I BI/IIII)I JOIIOJITHUTCIIBHBIX OLICHOYHBIX CDOpMI:I KOHTPOJIA U OLICHKHU
06yqa101u14xc;1 MarcpuaioB PE3YIbTAaTOB O6y‘I€HI/I$I

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIBHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOIIbHBIE Pa0OThHI

C HapyleHUsIMU
ciryxa

[MpeumyiiecTBEHHO MUCHMEHHAs
pOBepKa

C napymenusmu  CobecenoBaHue 110 BOIpocaM K 3a4ery, IIpenmylnecTBeHHO ycTHast TpoBepKa

3pEeHUs OIpOC M0 TEPMUHAM (MHIMBUYaIbHO)
C HapymeHusaMu Pemenne qucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE pabOThl, MMCbMEHHbIE  [IpenMyIecTBeHHO AUCTAaHIIMOHHBIMU
JBUTATEIBHOTO CaMOCTOsITeNIbHbIE pabOTHI, BOIPOCHI K METOAMHU

anmnapara 3a4eTy

C orpanunuenussmMu o TecThl, TUCEMEHHBIE CAMOCTOSITENIbHBIE [IpenmyiecTBeHHO pOBEPKA
o0IIeMeTUITTHCKUM paboThI, BOTIPOCHI K 3a4eTY, METOAAMHU UCXOS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHl ~ 0OY4aroLErocsi Ha MOMEHT MPOBEPKHU

14.3. MeToguueckne peKoOMeHAAIMH M0 OLleHOYHBIM MATEPHAIAM [JIsl JTUL C OTPAHUYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI  HHBAJIU/10B

Jnsg nui ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3/10pOBbSI M HMHBAJIWJOB IpelycMaTpUBAETCS
noctymnHas popMa nperocTaBIeHHs 3aJaHHH OLIEHOYHBIX CPEJICTB, @ UMEHHO:

— B Ie4aTHoM (opme;

- B Ie4aTHOU (hopMe C YBETMUEHHBIM LIPUPTOM;

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- METOZOM YTEHUS aCCUCTEHTOM 3aJIaHUs BCIIYX;

- IIPEIOCTABIIEHUE 3aaHMsI C UCIIOJIB30BAaHUEM CYypJONIEPEBOA.

JIuiaM ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3]I0POBbSI M MHBAJIMJaM yBEJIHMYMBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. J[iIs Takux oOydaromuxcs MpeaycMaTpuBaeTcs
nocTtymnHas popMa npeocTaBIeHHs OTBETOB Ha 33/1aHUS, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;
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- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HA0Op OTBETOB C UCIOJIB30BAHUEM YCIIYT aCCUCTCHTA;

- NPE/ICTABICHUE OTBETOB YCTHO.

[Ipouieypa OLEHUBAHUS pPE3YIbTATOB OOYYCHHS JHMII C OrPAaHMYCHHBIMH BO3MOXXHOCTSIMH
30POBbS M HMHBAJIHMJOB 1O JUCHUIUIMHE IMPEIyCMaTpHBAET IMpeocTaBieHne MHpopMmanuu B (opmax,
aIalITHPOBAHHBIX K OTPAHUYCHHUSM UX 370POBbs U BOCIPHUSITHS HHOOPMAIIUH:

JJ1s1 1M1 ¢ HApYIIEHUSIMH 3PeHUsI:

- B ()OpME IIIEKTPOHHOTO IOKYMEHTA;

- B M€YaTHOM (hOpMe YBEITUUCHHBIM HIPU(TOM.

J1J1s1 JIMI ¢ HAPYIIEHUsSIMH CJTyXa:

- B ()OpME AIEKTPOHHOTO JIOKYMEHTA;

- B TIe4aTHOU (hopme.

JJ1s1 JINI ¢ HApYIIEHUSIMH ONIOPHO-IBUTATEJLHOTO anmapara:

- B ()OpME IIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopme.

HpI/I HeO6XOI[I/IMOCTI/I g JIMl € OIrpaHUYCHHBIMH BO3MOXHOCTAMU 340POBbA W HWHBAJIUWI0B
[poIIieypa OIIEHUBAHHUS PE3YIIBTATOB 00YUIESHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO TAIOB.
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