Hanpasnenue noocomosku 6axanaspuama 15.03.02 (_a%"ﬁ’ﬁ:'}fﬁﬁ
«Texnonoeuueckue mawiunsl u 060py008aHUE» ‘

o« N
Ipoguns noocomosku «Iluwesasn undxceHepuss MAnbIX NPeonpuUsIMuLLY [V EY D)
PIIJ[ F1.B.]]B.5.2 «Texnonocuueckue nOmoxu RUWeulx npou3eo0cmey

ITpunoxenue U. PIIJ1 1.B./IB.5.2

®Ouanan QenepajbHOro rocyIapcTBeHHOr0 OI0KETHOI0 00pa30BaTeIbHOI0 YUPeKIeHUs
BBICIIIET0 00pa30BaHUA
«HanuoHaJbHBIN HccIeA0BATEILCKHN YHUBepcuTeT « MW
B I. CMoJIeHCKe

_~VTBERKJIAIO
3am. arpeKTopa
dumana PI'BOY BO «<HUY «MOU»
B Iy CMOJIEHCKE i . =
10: yuebHo-MeToaneekol padoTe
/4" B.B. Poxxos
B a7 AL N

PABOYAA ITPOI'PAMMA JTUCHUITVIMHBI

TEXHOJIOI'MYECKHUE ITOTOKH TN EBBIX TPOU3BOJACTB

(HAMMEHOBAHHE JTHCUMTLTHHBI)

Hanpasaenne noarorosku:15.03.02 «TexHoJornyeckne MAIIMHBL M 000PYIOBAHUEY»

IMpo¢uiasb noaroroBku: «Ilnmesasi HHKeHePUA MAJbIX MPEANPUATHID)

YpoBeHb BbICIIEro 00pa3oBaHusi: DaKajJaBpuar

HopmaTuBHBIN CpoK 00y4eHusi: 4 roaa

Cmogenck — 2015 r.



CMOJIEHCKUA
( DUTTNATT
Pabouas npocpamma oucyunnuner 51.B.JB.5.2 « Texnonoeuyeckue nomoxu ‘
N
RULYEBLIX NPOU3BOOCTEH [V EY D)

1. MepeyeHb NNaHUpyeMbiX pe3yNnbTaTOB OOy4YeHUA NO AUCLUNNMUHE, COOTHECEHHbIX C
nnaHupyemMbIMU pe3ynbTaTaMu OCBOeHUsi 06pa3oBaTenibHOW NporpaMmmbil

Henabio ocBOeHUs] AUCHUIUVIMHBI SIBJISIETCS TOJrOTOBKA OOYYaIOIIMXCS K HAy4YHO-UCCIENO0-
BaTENIbCKOW U MPOU3BOACTBEHHO-TEXHOJIOTUYECKON JIESITEILHOCTH MO HAMpaBieHUI0 moaroroBku 15.03.02
«TexHomornyeckne MalIMHBI U O0OPYJIOBaHUE» TIOCPEICTBOM OOECIIEUCHHS 3TaroB (OPMUPOBAHUS
KoMmImeTeHui, npeaycMotrpeHHsix @I'OC, B yacTu nmpeACTaBICHHBIX HUKE 3HAHWM, YMEHHUI U HAaBBIKOB.

3agayamu AUCHUIIJIMHBI ABJIICTCA HU3YUCHHUC MMOHATHUHHOTO afnmapara JUCHUIINIMHBI, OCHOBHBIX
TCOPCTUICCKUX MOJIOKEHUM U MCTOIAOB, MPUBUTHUC HABLIKOB IMPUMCHCHHUA TCOPCTHYCCKUX 3HAHUHN IS
PEIICHUA NIPAKTUYCCKUX 3a71a4.

JucuunnuHa HarpasieHa Ha GOPMUPOBAHUE CIEAYIOUINX TPO(eCcCHOHAIBHBIX KOMIIETEHIUI:

[1K-1, xapakrepu3yeMoil «CHOCOOHOCTBIO K CHCTEMaTHMYECKOMY H3YUYEHHIO Hay4YHO-TEXHHYECKOU
UH(POPMAIIUH, OTEYECTBEHHOTO U 3apyOEXHOI0 OIbITa 10 COOTBETCTBYIOIIEMY HPOQHIIIO MOAr0TOB-
KN»;

[1K-11, xapakrepu3yeMoil «CIIOCOOHOCTBIO IPOEKTUPOBATh TEXHUYECKOE OCHAIIIEHUE pabounuX MECT ¢
pa3MelleHneM TEXHOJIOTHYECKOro 000pyJ0BaHuUs, YMEHUEM OCBAaNBaTh BBOJMMOE 000PYIOBAaHUE»

B PE3YILTATC U3YUCHUSA JUCHUIIIMHBI CTYJCHT OOJI2KCH:

3HaTh:
® COBPEMEHHOE COCTOSIHHE WU MEPCHEKTHUBBI PA3BUTHUS METOMOB aHAJIM3a M CHHTE3a TEXHOJIOTH-
YECKHMX CHCTEM B MUIEBHIX pon3BojcTBax (I1K-1);
® OCHOBHBIC MAaTeMaTHUYE€CKHE OCHOBBI METOJIOB aHAIHM3a U CHHTE3a M METO/bI MX HCIIOJIb30Ba-
HUS JUIS TPOSKTUPOBaHUs TexHojorndeckux aunui (ITK-11).

Ymern:
® CpaBHUBATh PA3JIUYHBIE METO/bl AHAJIU3a U CHUHTE3a TEXHOJIOIMYECKUX CHUCTEM MMILEBBIX IIPOU3-
BOJICTB C TOUKHU 3peHUS UX dPPEKTUBHOCTH Ui peuieHus nocraBieHHbix 3anad (I1K-1);
® BBLINOJHATH AHAIU3 M CUHTE3 TEXHOJIOTMYECKOW JIMHUU C LIEJIbI0 MOA00pa U pa3MEIICHUs! TEXHO-
aoruyeckoro odbopynoBanus (ITK-11);

Baagern:
® HaBBIKAMU HCIOJB30BaHUS MHPOPMALIMOHHBIX TEXHOJOTUHN IS aHaIN3a TEXHOJIOTUYECKUX JIMHUN
numieBbix mpousBoAcTs ([1K-1);
® HaBBIKAMHU IIOCTAaHOBKH 33]1a4 U HUCIIOJIb30BAaHUS PE3YJIbTaTOB AHAIN3Aa TEXHOJIOTMYECKUX ITOTOKOB
JUTSL COBEPILIEHCTBOBAHUS TEXHOJIOTMYECKUX JIMHUHN nuieBbIX nmpousBoacts ([1K-11);

2. MecTo gMcUMNNuHbI B CTPYKType obpa3soBaTenibHOW NporpaMmmbil

JucuurnianHa OTHOCUTCSA K JUCHUIUIMHAM 10 BBIOOPY BapHATHBHOW YacTH OOpa3oBaTeIbHON
MporpaMMbl  TIOATOTOBKM OakanaBpoB 1o mpoduinro «lluimieBas WHXKEHEPUS MaiblX MPEANPUATHID,
Harnpasierus 15.03.02 «TexHomornueckue MalimHbl 1 000PYIOBaHUEY.

B cooTBeTcTBUM ¢ Y4EOHBIM IMJIAHOM IO HAMPaBJICHUIO MOATOTOBKH « TeXHOIOTHYeCKHUe MAlluHBI
u o0opynoBaHue», NUCHUIUIMHA «TeXHOIOTHYeCcKrue TOTOKM THUIIEBBIX MPOU3BOACTBY Oa3upyeTcss Ha
CIEIYIOIIUX AUCIUIUIMHAX (TPAKTUKAX):

b1.b.6 — MaremaTuka;

b1.b.17 — Mexannka >KHIKOCTH U rasa;

b1.5.23 — OcHOBBI pacueTa 1 KOHCTPYHPOBaHUs 000PYA0BaHMS;
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b1.B.O/].4 — buooprannueckue OCHOBBI ITUIIEBBIX BELIECTB;

b1.B.O/l.7 — Texnonoruyeckoe 000pyi0BaHHE MUIIEBBIX IPOU3BOJICTB;
b1.B.O/1.9 — [1umeBas XxuMus;

b1.B.O/I.11 — TexHoIOTHSI MUIIEBBIX TPOU3BOJICTB;

b1.B.JIB.2.1 — TeopeTnueckue OCHOBbI HEOPIraHUUYECKOU XUMUU;
b1.B.[1B.2.2 — Teopust KOppO3uu U 3alluTa METAIIOB;

b1.B.JIB.5.1 — TexHonorus nepepabOTKH arponpOMBIIUIEHHONW MPOIYKIIUHU;
b1.B./IB.8.2 — nTennexTyaibHas COOCTBEHHOCTb U IMaTEHTOBE/ICHNUE;
b1.B.JIB.9.1 — YnpaBneHue TeEXHUYECKUMHU CUCTEMAMU;

b1.B.Z1B.9.2 — OcHOBBI aHaI3a TEXHOJOTHYECKUX CUCTEM;

b1.B./IB.10.1 — ConpoTuBieHne MaTepuaos;

b1.B./IB.10.2 — TeopeTuueckre OCHOBBI aHAJIN3a TEXHOJIOIMUECKHUX IIPOLIECCOB;
Bb2.I1.2 — TexHonoruveckas IpaKkTUKa;

3HaHI/I}I, YMCHHA W HABBIKH, ITOJYYCHHBIC CTYACHTAMHU B MNPOHCCCEC HU3YUYCHHUA AUCHUILIIIMHBI, SAB-

Tst0TCsT 62301 JJ1s1 M3YUCHUSI CIICTYFOIINX TUCIUTIINH:

b1.B./IB.8.1 — OcHOBBI IepepabOTKH paCTUTENBLHOTO ChIPbS;
Bb2.11.4 — [IpegnunnomHasi IpaKkTHKA;
b3 — lNocynmapcTBeHHast UTOroBasi arrecTausl.

3. O6bem gucumnnuHbl B 3a4e€THbIX eAUHULIAX C YKa3aHMEeM KONnM4yecTBa akafaeMu4veckux
4acoB, BblAENIeHHbIX Ha KOHTaKTHyK paboTy oOyuvawwuxca ¢ npenogasaTtenem (no
BuAaam y4yeOHbIX 3aHATUNA) N HA CaMOCTOATENbHYHO paboTy obGy4arowmxcs

AynuropHasi pabora

TTukn b1

YacTp nukia: BapUaTHBHAS Cemectp
Ne nucnumIMHbI N0 yueOHOMY IIJIaHYy: b1.B./IB.5.2

Yacos (Bcero) no yueOHOMY IJIaHY: 144 8 cemecTp
TpynoemkocTh B 3aueTHbIX eqununax (3ET) | 4 8 ceMecTp
Jlekuuu (3ET, uacoB) 20/36, 20 8 cemectp
[Tpaktnueckue 3anatus (3ET, yacon) 10/36, 10 8 ceMecTp
Jlaboparopusie pabotsl (3ET, gacon) 20/36, 20 8 cemecTp
O0beM caMoCTOATENIbHON PabOTHI 58/36, 58 8 cemecTp
o yueoHomy 1iany (3ET, yacoB Bcero)

OK3aMeH 1,0, 36 8 cemecTp

CamocrosiTeJIbHAA paﬁoTa CTYACHTOB

Bu pabor Tpynoémkoctsb, 3ET, yac
W3yueHue maTepuasioB JEKIHH (JIK) 20/36, 20

[ToaroroBKa K NPaKTUYECKUM 3aHATHM (I13) 10/36, 10

[TonroroBka k 1abopaTtopHbIM paboTam 20/36, 20

Brimonuenne PI'P 8/36, 8

Bcero: 58/36, 58

4. CopepxxaHue AUCLMNIINHBI, CTPYKTYPUPOBaHHOE NO TeMaM C yKa3aHMeM OTBefeHHOro
Ha HUX KONUYeCcTBa aKafeMUYeCKUX 4YacoB U BUAOB YYEOHbIX 3aHATUN
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Bunbl yueOHBIX 3aHATUH, BKIIOYAs
Bceero | C@MOCTOSTENBHYIO pabOTy CTYIEHTOB,
No 9acoB | ¥ TPYIOEMKOCTH (B 4acax)
TeMbl TUCITUTIITUHEI
n/m Ha B T4
TeMy -
JK p 1a6 | CPC | uHTep
aKT.
1 Beenenue. OcHOBHBIE TOHATHS KOHIIETIIHT 12 4 ) 5
" | TEXHOJIOTHYECKOr'0 II0TOKA
MeTtoasl  aHaliM3a  CTPYKTYpHI  ITOTOKOB
2. e . PYKTYP 28 6 4 4 14 ;
TEXHOJOTMUECKOM TUHUN
3 MeToasl ONMCAaHUA OCHOBHBIX JJIEMEHTOB 12 4 ) 6
" | TEXHOOTHYECKOM JIMHUHI
4. | AHamu3 U CUHTE3 TEXHOJOTNYECKON JTUHUN 56 6 2 16 32 -
BCEro no BuAaaM y4eOHbIX 3aHATUM
144 yaca (BkJsil0OYaA NOAroTOBKY K 108 20 10 20 58 -
3K3aMeHy B KoJsimyectee 36 4acos)

Conep:xaHue Mo BUJAAM YUYEeOHBIX 3aHATHH

Tema 1. BBenenue. OcHOBHBIE IOHATHS KOHUIECNIIUHU TEXHOJIOI'NYE€CKOI'o NoTOKAa

Jleknus 1. [IpencraBineHue TEXHOIOTHIECKOTO MPOIIECCa KaK TEXHOJIOTMIECKOro MOToKa (2 "aca)
Jlekumus 2. OnieparopHO-CUMBOJIbHASI MOJIENIb TEXHOJIOTMUECKON JTMHUU (2 yaca)
IIpakTuyeckoe 3ansaTue 1. IlocTpoeHue cUCTEMBl TEXHOJIOTMYECKUX IOTOKOB IS
TEXHOJIOTUYECKUX JTUHUH (2 yaca)
CamocrosiTtesqibHas padora 1 (6 yacoB):
1. U3yuenue matepuana jgexuuii Ne 1-2 (4 gaca)
2. IToaroroBka K mpakTU4YecKoMy 3aHaTHIO 1 (2 Jaca)
Tekymui KOHTPOJIb:
NMUCbMEHHBII KOHTPOJIb: TTPOBEpKa pabouei TeTpaau

Tema 2. MeToabl aHAJIM3a CTPYKTYPbI HOTOKOB TeXHOJIOTHY€CKOM JIUHUHU

Jlekuusi 3. I'padoBoe n MaTpuyHOE MPEACTABICHHUE aIlapaToB U MOTOKOB TEXHOJOTHYECKHUX JIH -
Hul (2 yaca)
Jlekuus 4. Beinenenue moacucTeM B TEXHOJIOTHUECKOM JTMHKUK. [[ekommo3urus (2 yaca)
Jlexknus S. Metonp! naeHTUUKAIIMA KOHTYPOB B TEXHOJIOTHYECKHX MOTOKaX (2 vaca)
IIpakTuuyeckoe 3ansitue 2. J[eKOMITO3UIIMOHHBIE TIPOLIEAYPHI (2 Haca)
IIpakTHyeckoe 3anaTHe 3. VneHTHUKAIMA KOHTYPOB B TEXHOJIOTHYECKUX cHcTeMax (2 yaca)
JlabopaTtopHas pa6ora Nel «Dnements! Teopuu rpadoy» (4 yaca)
CamocrosiTesqbHast padora 2 (14 yacoB):

1. W3yuenue matepuana nexiuit Ne 3-5 (6 gacoB)

2. IloaroroBka K MpakTHUYECKUM 3aHATUSM 2-3 (4 yaca)

3. TloaroroBka K BBIMOJTHEHHIO U 3amuTe JaboparopHoit padoThl Nel (4 gyaca)
Tekymui KOHTPOJIb:

-YCTHBIH ONPOC: 3ammmTa JadopaTtopHoil paboTsl Nel

Tema 3. MeToabl OMUCAHUA OCHOBHBIX 3JIEMEHTOB TEXHOJIOTHYEeCKON JTUHNHU

Jleknust 6. DneMeHTapHBIC MOJICTH HACATHHOTO CMEIICHUS U BRITECHEHHS (2 yaca)
.]IeKI[I/Iﬂ 7. MeTO,Z[BI NMOCTPOCHUA MATCPUAJIBHBIX U TCIUIOBBIX IMOTOKOB B TCXHOJIOTUYCCKUX JIN -

HUsX (2 yaca)
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IIpakTyeckoe 3ansitue 4. MoaenupoBaHue anmnaparoB Ha OCHOBAHUU 3JIEMEHTAPHBIX MOJIEJIEH
(2 gaca)
CamocrosiTteqibHas pabora 3 (6 yacoB):
1. Wsyuenue matepuana gexuuit Ne 6-7 (4 gaca)
2. TloxaroroBka K mpakTHYECKOMY 3aHATHIO 4 (2 yaca)
Tekymui KOHTPOJIb:
-MUCbMEHHBbIH KOHTPOJIb: IIpOBepKa padoyeil TeTpaau
Tema 4. AHAJIM3 U CHHTE3 T€XHOJIOTHYeCKOH JIMHUHU
Jlekuust 8. MeTozpl pelieHUs CUCTEM JIMHEHHBIX YpPaBHEHUH C pa3psHKeHHBIMH MaTpuiamu (2
yaca)
Jlexknus 9. MeTozp! perieHus CUCTEM HEJIMHEHHBIX ypaBHEHUH (2 yaca)
Jlekuusi 10. /lexoMIio3aliuOHHO-TIOUCKOBBIA MPUHIUI CHHTE3a TEXHOJOTMYECKUX CUCTEM (2
yaca)
IIpakTH4eckoe 3aHATHE 5. Pemienne cucteM HeJIMHENHBIX ypaBHEHUH (2 Jaca)
JlaGopaTopHas paGora Ne2 «V3yueHre METOJOB pEIICHUS] CUCTEM HEJIMHEWHBIX ypaBHEHUN» (4
yaca)
JlaGopaTopnas pa6ora Ne3 Pacyet pa3oMKHYTOM TEXHOJIOTHUYECKOM CUCTEMBI (4 yaca)
JlabopaTtopHnas padora Ned «AHaU3 U IEKOMIIO3UIINS TEXHOJOTHUIECKHI CHCTEMBD» (8 yaca)
CamocrositeqibHas padora 4 (32 yaca):
1. Wsyuenue matepuana gexuuit Ne 8 -10 (6 yacos)
2. TloaroroBka K mMpakTHYecKOMY 3aHATHIO 5 (2 yaca)
3. IloaroroBka K BBIIIOJIHEHUIO U 3aIIMTE J1a00paTOPHBIX padboT 2-4 (16 yacoB)
4. BoinonHeHue pacueTHO-rpadudeckoil paboTel (8 4acoB)
Tekymui KOHTPOJIb:
MHCbMEHHBII KOHTPOJIb: ITpOBepKa padoueil TeTpaau
MM CbMEHHBIN KOHTPOJIb: ITpoBepka PI'P
IIpome:xxyTouHas aTTeCTANMA MO TUCHHUILVINHE: IK3aMeH.
W3yuenne TUCHMILIMHBI 3aKaHYMBAETCSA 3K3aMEHOM. DK3aMEH IPOBOAUTCS B cooTBeTcTBUH C [lo-
JIOKEHUEM O 3a4€THOM M dK3aMeHauuMoHHOW ceccusx B HUY MOW u MHCTpYKTMBHBIM IMCBMOM OT
14.05.2012 r. Ne 1 - 23.

5. lNepeyeHb Yy4yebHO-meTOAMYECKOro obecrne4vyeHUss ANsi CaMOCTOATENIbHOW pPaboTbl
obyuarowmxca no gucuuninHe

I[J'IH o0ecrneyeHus CaMOCTOSTCIILHOM pa60TBI pa3pa60TaHH: ACMOHCTPAlMOHHBIC CJ'IaI‘/JII[LI HeKHHﬁ,
MCTOOANYCCKHE YKa3zaHUs K J'Ia60paT0pHBIM pa60TaM, MCTOANYCCKHUE YKa3aHHA K BBIIIOJITHCHHUIO KYpCOBOI'O
IMPOCKTA.

6. ®oHAO OLEHOYHbLIX CpeaAcTB ANsl NpoBeAeHUsl MPOMEXYTOYHOW aTTecTauum oby-
YyalLKnXca No AUCLUUNInHe

6.1 NMepeyeHb KOMMNETEHLUMUN C YKa3aHMeM 3TanoB ux popmMmpoBaHua

HpI/I OCBOCHHHU JUCIHHITIIMHBI (I)OpMI/IpyIOTC}I CJICAYIOIIUEC KOMIICTCHIIUN

[1K-1, xapakTepu3zyeMoil «CIIOCOOHOCTBIO K CHCTEMATHUYECKOMY H3yYEHHMIO HAy4HO-TEXHHYECKOU
nH(pOpMaIH, OTEYECTBEHHOTO U 3apyOEeKHOTO OIbITa MO0 COOTBETCTBYIOIIEMY MPOQHIIIO HOATOTOB-
KI»;

[TK-11, xapakTepu3zyeMoi «CroCOOHOCTBIO MPOEKTUPOBATh TEXHUUECKOE OCHAIIEHHE PabOYrX MECT C
pasMelIeHUEM TEXHOJIOTHYECKOro 000py/I0BaHuUs, YMEHHEM OCBauBaTh BBOJUMOE 000PYIOBAaHHE»



CMOJIEHCKUA
( DUTTNATT
Pabouas npocpamma oucyunnuner 51.B.JB.5.2 « Texnonoeuyeckue nomoxu ‘
N
RULYEBLIX NPOU3BOOCTEH [V EY D)

YKazaHHBIE KOMIIETEHIIMU (POPMHUPYIOTCS B COOTBETCTBUHU CO CJIEAYIOIIMMU 3TAallaMU:

1. ®opmupoBaHKe U pa3BUTHE TEOPETUYECKUX 3HAHWMU, NMPENYCMOTPEHHBIX YKa3aHHBIMU KOMIIE-
TEHIMAMU (JICKIIMOHHBIE 3aHATHS, CAMOCTOSITeNIbHAs paboTa CTYJICHTOB).

2. [IpuoOperenue u pa3BUTHE NPAKTUYECKUX YMEHUH, IPEYCMOTPEHHBIX KOMIIETEHIUSAMU (TIpaK-
TUYECKUE 3aHATHS, J1a00opaTopHbIe pabOThI, CAMOCTOATENbHAS paboTa CTYACHTOB).

3. 3akperieHue TEOPEeTUYECKUX 3HAHWN, YMEHMH U MPAKTUYECKUX HABBIKOB, MPELYyCMOTPEHHBIX
KOMIIETEHIUSIMU, B XOJI€ 3aLIUT Ja00paTOpHBIX padoT, a TAK)KE peIIeHUs] KOHKPETHBIX TEXHUYECKHX 3a/1a4
Ha [IPAKTUYECKHUX 3AHATHUAX, YCIICIIHOM C1a4M dK3aMEHa.

6.2 OnucaHue nokasareneun u KputepueB oueHNBaHuUA KOMMeTeHUMN Ha pa3fInvHbIX
dTanax ux CbOpMVIpOBaHVIﬂ, onncaHusa wkKan oueHnBaHuA

CdopMHpOBaHHOCTH KaXA0H KOMIIETECHIIMH B paMKax OCBOEHUS JaHHOW JUCLMITIMHBI OI[CHUBAET -
Cs1 10 TPEXYPOBHEBOM ILIKAJIE:

- TIOPOTOBBIM YPOBEHD SABJSETCS 00S3aTEIbHBIM JJISl BCEX 00yYaroIIUXCsl MO 3aBEPIICHUH OCBOEHUS
JUCIUIUIAHBI;

- IPOJIBUHYTHIN YPOBEHb XapaKTEPHU3YeTCs MPEBIIICHUEM MUHUMAIBHBIX XapaKTePUCTHK cHOpMU-
POBaHHOCTH KOMIIETEHLIUHU T10 3aBEPILIEHUU OCBOCHUS JUCIUILTNHBL,

- 3TAJIOHHBIN YPOBEHb XapaKTEPU3yeTCsl MAKCUMAIBHO BO3MOYKHOM BBIPAKEHHOCTHIO KOMITETEHLIUH
U SIBJISIETCS BaKHBIM KaYECTBEHHBIM OPUEHTHUPOM JIJIsi CAMOCOBEPILIEHCTBOBAHMUSL.

[Ipu noctarouHoM kadectBe ocBoeHusi 6onee 80% mpuUBEIECHHBIX 3HAHUM, YMEHUN U HaBBIKOB
MpernojaBaTesib OIEHUBAET OCBOCHHUE JIAHHOW KOMIIETEHIMM B pPAaMKaX HACTOSILIEW JUCIHUIUIMHBI Ha
ATAJIOHHOM YPOBHE, NMpu ocBoeHUM Ooinee 60% MpHUBeIEeHHBIX 3HAHHM, YMEHUN U HaBBIKOB — HA MPOJIBU-
HYTOM, Tipu ocBoeHHH Oosee 40% MpuBeNeHHBIX 3HAHWUN, YMCHHI 1 HABBIKOB - HAa IIOPOTOBOM YpoBHE. B
IIPOTUBHOM CJIy4ae KOMIIETCHIIMS B PAMKax HACTOSALIEH AMCIUIUIMHBI CYUTAETCS HEOCBOEHHOM.

YpoBeHb cHhOPMHUPOBAHHOCTH Ka)JI0H KOMIIETEHIIMM Ha Pa3jIMuYHBIX dTanax ee (opMUPOBaHUS B
MPOLIECCE OCBOEHUSI JTaHHOM TUCHUIUIMHBI OLIEHUBAETCS B XOJE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M
MIPEICTAaBJICH Pa3IMYHBIMUA BUJJAMU OLIEHOYHBIX CPEACTB.

[1ns1 oueHKn chopMUPOBAHHOCTM B pamMKax gaHHOW aucumniunHbl komneteHuun MK-1, xa-
paKTepu3yeMon «CIIOCOOHOCThIO K CHUCTEMATHYECKOMY H3YUEHHUIO Hay4YHO-TEXHMYECKOW WHGopMaIui,
OTEYECTBEHHOT'O U 3apyOEKHOTO OIBITA TI0 COOTBETCTBYIONIEMY MPOGHUITIO TOJrOTOBKUY MPENoAaBaTeieM
OILICHUBAETCSl COZIeprKaTelibHas CTOPOHA M KaueCTBO MaTepHalioB, MPUBEJCHHBIX B OTYETaX CTYIEHTA IO
nabopaTtopHbIM paboTaMm, MPAKTUYECKUM 3aHITHSIM M B PacyeTHO-TpaduuecKoil paboTe. YUHUTHIBAIOTCS
TaK)Ke OTBETHI CTYJCHTA Ha BOIPOCHI IO COOTBETCTBYIOIINM BHJIaM 3aHATUM TPH TEKyIIeM KOHTPOJIC —
3amuTax 1abopaTopHBIX paboT, MPOBEPKE pasaenoB pedeparta.

[IpuauMaeTcs BO BHUMaHKUE 3HAHUE(s1) 00yJarOIUMHUCS:

1. coBpeMeHHOE COCTOSIHME W MEPCHEKTHUBBI Pa3BUTUSI METOAOB aHAIW3a U CUHTE3a TEXHOJOTHUYe-

CKUX cHcTeM B nuiieBbIx npousBoacTax (I1K-1);

Hanuuve ymenus (i):
® CpaBHUBATh Pa3JIMYHBIC METOJIbI aHAJIN3a U CUHTE3a TEXHOJOTHMUYECKUX CHUCTEM IHUIIEBBIX MPOU3-

BOJICTB C TOUKHU 3peHus uX 3¢ (HEeKTUBHOCTH AJIs pelieHus nocrasieHHbix 3a1ad (I11K-1);

IIPUCYTCTBHE HABBIKA (0B):
® HaBBIKAMU HCIOJB30BaHU MH(POPMAIIMOHHBIX TEXHOJIOTUHN IS aHaIN3a TEXHOJIOTUYECKUX JIMHUN
numieBbIx mpou3BoacTB (ITK-1);

Kpurepun ouenuBanus ypoBHs cpopmupoBanHocTH I1K-1, xapakTepusyemMoil «CIoCOOHOCTBIO K
CUCTEMATUYECKOMY M3YYEHHMIO HAy4YHO-TEXHHMUYECKOM HH(pOpMAalMK, OTEYECTBEHHOTO M 3apyOeXHOro
OIBITA 10 COOTBETCTBYIOLIEMY MPOGMIIO MOArOTOBKU» B MPOLECCE 3aIIUTHI JJAOOPAaTOPHBIX paldoT, Kak
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¢dopmbl Teky1ero KoHTpossl. Ha 3amure cooTBETCTBYIOIIUX J1a00paTOPHBIX paboT 3a/1aeTcst 2 BOIpoca U3
NePEYHsl, IPUBEIEHHOTO B METOIMUYECKUX YKA3aHUAX K BBIMOJIHEHHUIO JaOOPATOPHBIX padoT.

[TonHbI OTBET HAa OAUH BONPOC COOTBETCTBYET MOPOTOBOMY YPOBHIO C(HOPMUPOBAHHOCTH KOMIIE-
TEHI[MM Ha JJaHHOM JTane ee (popMHpOBaHMsI, MOJIHBIM OTBET HA OJWH W YaCTUYHBIA OTBET HA BTOPOU —
IIPOJABUHYTOMY YPOBHIO; IIPH IIOJIHOM OTBETE HA J[BA BOIIPOCA — 3TAJIOHHOMY YPOBHIO.

Kputepun ouenuBanus ypoBHs cdopmupoBanHocTH KomrereHnuu IIK-1, xapakrepusyemoit
«CIIOCOOHOCTBIO K CUCTEMAaTHYECKOMY M3YYEHHIO HayYHO-TEXHUYECKON MH(pOPMAIUHU, OTEYECTBEHHOTO U
3apyOeKHOTO OIBITA [0 COOTBETCTBYIOIIEMY MPOQUIIIO TOATOTOBKI» B MPOLIECCE BBHIOJHEHUS U 3aIUTHI
pacueTHO-rpaduyecKkoil paboThI:

IToporosslii ypOBEHb IIponBHUHYTEIN YPOBEHB OTaJOHHBIN YPOBEHb

Bo BBenenun k pabore ommcano Bo BBenenuu k pabore omucano Bo BBeaeHuu k pabore omnmcaHo
He Oosiee 2 MeTonoB pemieHus oT 3 10 4 MeTonoB peleHus O6oiee 4  METONOB  PELICHUS
CUCTEM HEJIIMHEWHBIX YPAaBHEHUMN, CHUCTEM HEJIMHEHHBIX YPAaBHEHMM, CUCTEM HEIMHEUHBIX YpaBHECHMIA,

OIMCAaHHBIX B y4eOHOM B TOM 4YHCJIE€ OMNHMCAHHBIX B B TOM UHCJIE€ OMNHMCAHHBIX B

JUTEpaType, IIPEJICTAaBJICHHAs CIIELUATN3UPOBAHHON UCTOYHHMKAX Ha HMHOCTPAHHOM

nHpopmManus HE JHTeparype, IpUBEJEHA S3bIKE, IpUBe/IeHa

CTPYKTYpHpOBaHa. KJaccupuKams OINMCAHHBIX KJIAcCH(pUKaLUA OIMCAaHHBIX
METOJIOB. METO/IOB.

[Ons oueHkn chopMMPOBaAHHOCTM B pamMKax AaHHOM AucuuniunHel komneteHuun MK-11,
XapaKTepU3yeMOi «CHOCOOHOCTBIO MPOEKTHPOBATh TEXHUYECKOE OCHAIICHHE PA0OYMX MECT C pa3Melle-
HUEM TEXHOJIOTUYECKOro O0OpYyAOBaHMs, YMEHHEM OCBauMBaThb BBOAMMOE O00OpYyIOBaHHE» Ipenoja-
BaTeJIEM OLIEHMBAETCs COJEpIKaTeIbHasl CTOPOHA M Ka4eCTBO MaTepHaliOB, IPUBEACHHBIX B OTUETaX CTy-
JIEHTa 110 J1JabopaTopHbIM paboTaM, MPAKTUYECKUM 3aHATHUAM U B pacdeTHO-rpaduueckoil padbore. Yuu-
TBIBAIOTCSI TAK)KE€ OTBETHI CTYIEHTA Ha BOIPOCHI MO COOTBETCTBYIOLIMM BHMJAM 3aHATUH MPU TEKYLIEM
KOHTPOJIE — 3aluTax JIJA0OPaTOPHBIX padoT.

[TpuHuMaeTcst BO BHUMaHUE 3HAHHE(ST) 00yJaroIUMHUCS:

2. OCHOBHBIX MaTe€MaTW4YeCKHX OCHOB METOJOB aHAlIM3a U CHHTE3a M METObl MX HCIIOJIb30BaHUS

JUIS IPOEKTUPOBaHUs TexHonornueckux auaui (ITK-11);

Halmu4yvue ymenus (i):
®  BBHINOJHATH AHATH3 M CUHTE3 TEXHOJIOTUYECKOW JIMHUHU C IEJIbI0 M0A00pa U Pa3MEICHUsT TEXHO-
norudeckoro odopynosanust (I1K-11);
IIPUCYTCTBUE HABBIKA (0B):
® HaBBIKAMU IOCTAHOBKH 33/1a4 U HUCII0JIb30BAHUS PE3yJbTaTOB aHAJIN3a TEXHOJIOTUYECKUX [TOTOKOB

JUISL COBEPILIEHCTBOBAHUS TEXHOJIIOTUYECKUX JIMHUHM nuieBbiX mpoussoacts (I[TIK-11).

Kpurepun onenuBanus ypoBHs chopmupoBanHocTu kommereHuuu I1K-11, xapakrepuzyemoit
«CIOCOOHOCTHIO MPOEKTUPOBATh TEXHUUECKOE OCHAIEHHE PabouuX MECT C pa3MEIleHUEM TEXHOJIOrHye-
cKoro o0Opy/lOBaHUs, YMEHHUEM OCBaWBaTh BBOJMMOE 00OpYyJIOBaHME» B Mpolecce 3alluThl jJadoparop-
HBIX pa0oT, Kak (JOpMbI TEKyIIEro KOHTposs. Ha 3amure cooTBETCTBYIONMIUX JIAOOPAaTOPHBIX padboT (cchbli-
Ka Ha METOAMYECKHE yKa3zaHMs K Ja0opaTopHbIM paboTam) 3ajaeTcs 2 BONpOCa U3 MEpedHs, IPUBEICH-
HOTO B METOJMUECKHUX YKa3aHUSIX K BBIIIOJIHEHUIO J1a00paTOPHBIX padoT.

[TonHbI OTBET HAa OAUH BONPOC COOTBETCTBYET MOPOTOBOMY YPOBHIO C(HOPMUPOBAHHOCTH KOMIIE-
TEHI[MM Ha JJaHHOM dTane ee (popMHpOBaHMsI, MOJIHBIM OTBET HA OJWH W YaCTUYHBIA OTBET HA BTOPOU —
IIPOABMHYTOMY YPOBHIO; [P IIOJIHOM OTBETE Ha [1BA BOIIPOCA — 3TaJIOHHOMY YPOBHIO.

CdopMHpPOBAHHOCTH YPOBHSI KOMIIETEHIIMM HE HIKE MOPOTOBOTO SIBISETCS OCHOBAHUEM MJISL J0-
MmycKa 00y4Jaromerocs: K MpOMEKyTOYHOM aTTECTallUU 110 JAaHHOUW TUCHUTIIINHE.
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DopMoii MPOMEKYTOUHOM aTTeCTalluyU 110 JaHHOW AMCLUIUIMHE SBJSETCS YK3aMEH, OLEHUBAcMbII
no npussaTOor B HUY «MBOWN» veTsipexbamibHol cucteMe: "oTau4Ho", "xopomo", "y10BIeTBOPUTEIHHO",
"HEYZ0BJIETBOPUTEIBHO

DK3aMEeH MPOBOJIUTCS B YCTHOM (opMme.

Kpurepun onienuBanus (B COOTBETCTBUM ¢ HHCTPYKTUBHBIM nucbMoM HMY MOU ot 14 mas 2012
roga Ne 1-23):

OLeHKH «OTJIMYHO» 3aCiy’KUBAET CTYICHT, OOHApPYXMBIIUI BCECTOPOHHEE, CUCTEMATUYECKOEe U
TyOOKOe 3HaHHE MaTepuajioB M3YYEHHOM NMCUUIUIMHBI, yMEHHE CBOOOIHO BBIMOJIHAThH 3aJaHUS, IPELy-
CMOTPEHHBIE IIPOIPAMMOM, YCBOMBIINN OCHOBHYIO M 3HAKOMBIN C JIOIOJHUTEIBHOM JIMTEpaTypoH, pe-
KOMEHJIOBAaHHOHM paboyeil mporpaMMoil JUCITUIUTHHBIL; TMPOSBUBIINM TBOPUECKHUE CIIOCOOHOCTH B TOHMMA-
HUH, U3JI0)KEHUU U MCIIOIb30BAHUU MATEePHAJIOB U3YyYEHHOM AMCUUIUIMHBI, O€3yIIPEYHO OTBETUBILEMY HE
TOJIbKO Ha BOMPOCHI OWJIETa, HO M Ha JONOJHUTEIbHBIE BOIPOCH B paMKax pabodell mporpammsl JIuc-
LUIUIMHBI, IPaBUJIBHO BBIIOJIHUBIIEMY IIPAKTUYECKUE 3aJaHUE.

OLneHKN «XOpOILL0» 3acIy>KUBAET CTYIEHT, OOHAPYKUBLINI NOJHOE 3HAHUE MaTepuasa U3y4yeHHOU
JUCLUIUIMHBIL, YCIIEIIHO BBIIOJIHAIOIIUI IPEAYyCMOTPEHHBIE 3a/1aHuUs, YCBOUBLINI OCHOBHYIO JINTEPATYPY,
PEKOMEH/I0BaHHYI0 pabouell mporpaMMoi AUCHMILIMHBL; TOKa3aBIIEMy CUCTEMaTHYECKHUI XapakTep 3Ha-
HUI MO JUCLUIUIMHE, OTBETHUBIIEMY Ha BCE BONPOCHI OMJIETa, MPABUIBHO BBHIMOJIHUBIIEMY INPAKTHUECKUE
3aJjaHue, HO JIOIYyCTUBLIEMY IIPH 3TOM HENPUHIUITHAIbHbBIE OLINOKH.

OLEeHKH «yIOBJIETBOPUTEIIHO» 3aCiIyXHBAaeT CTYICHT, OOHApyKUBIIMKA 3HaHME Marepuana
W3Y4YCHHOW MUCHIUIUIMHBI B 00beMe, HeOOXOAUMOM JUTsl TalibHeWIeld y4eObl U MpenCcTosImed padoThl 1o
npodeccui, CIPaBIISIONIUICS ¢ BHIIIOJTHEHUEM 3a/1aHUH, 3HAKOMBI ¢ OCHOBHOW JIUTEPaTypO, PEKOMEH 10 -
BaHHOW paboueil mporpaMMoil AMCUMILUIMHBI; JOMYCTUBLIMM IMOTPEIIHOCTh B OTBETE HAa TEOPETUUYECKUE
BOIPOCHI W/WJIM NPH BBIIOJIHEHUH NMPAKTUYECKUX 3aJaHui, HO o0Onafaronuil HeoOX0AUMbIMU 3HAHUSMU
JUISL UX YCTpaHEHMs 10/ PYKOBOACTBOM IpernojaBares, JIMOO HEMPaBWIbHO BBINOJIHUBIIEMY MpaKTH4e-
CKO€ 3a/laHue, HO 10 YKa3aHWIO IIPENOJaBaTelis BBIIOJHUBIIMM JIPYrHe MPAaKTUYECKUE 3aJaHusl U3 TOrO
e pazfielia JUCIUILINHBL.

O1eHKa «HEyIOBIETBOPUTEIHLHOY» BBICTABIISETCS CTY/ICHTY, OOHAPYKUBIIEMY CEpbe3HbIe MPOOEIbI
B 3HAHUSX OCHOBHOI'O MarepHalia U3y4€HHOHN AMCUUIUIMHBI, JONYCTUBIIEMY NPUHIUIHAIBHbBIE OIIMOKH B
BBINOJIHCHUHU 3a/1aHUM, HE OTBETUBIIEMY Ha BCE BOIPOCHI OMUJIETA U JIOTIOJHUTEIbHBIC BOIIPOCHI U Helpa-
BUJIbHO BBINOJIHUBIIEMY IPAKTUYECKOE 3aJaHNEe (HEIIPaBUIIbLHOE BBIIIOJHEHHE TOJIBKO MPAKTUUYECKOro 3a-
JlaHUs HE SIBJIAETCS OJHO3HAYHOM NPUYMHOM Ul BBICTABICHMS OLICHKU «HEYIOBIIETBOPUTENBHO»). Kak
IIPABUJIO, OLIEHKA «HEYJOBJIETBOPUTEIBHO CTaBUTCS CTYJAEHTaM, KOTOPbIE HE MOTYT HPOJOJIKHUTH 00yue-
HHUE 10 00pa30BaTeNbHOMN MporpaMme 0e3 JTOMOJHUTEIbHBIX 3aHATHH 110 COOTBETCTBYIOIIECH TUCIMILIMHE
(popmupoBaHust U pa3BUTUS KOMIIETEHIMH, 3aKpEIUIEHHBIX 3a JAHHON IUCHMILIMHON). OneHKa «Hey-
JIOBJIETBOPUTEIILHOY» BBICTABIISIETCS TAKXKE, €CIIU CTYIEHT: II0CJIE Hayala 3K3aMeHa OTKAa3aJICsl €ro C/1aBaTh
WIM HapyLIWI MpaBujia cAa4u 3K3aMeHa (CHMCHIBaJ, MO/CKa3bIBaJ, OOMaHOM IBITAJICS MOJY4YUTh OoJiee
BBICOKYIO OLICHKY U T.JI.).

B 3a4eTHYI0 KHMXKKY CTYAEHTa U BbINUCKY K AUMNOMY BbIHOCUTCA OLIEHKA 9K3amMeHa No Auc-
umnaMHe 3a 8 cemectp.

6.3 TunoBble KOHTPONbHbIe 3aA4aHUA UNU UHble MaTepuanbl, Heobxoaumbie AnNA
OLEeHKM 3HaHUW, YMEHMW, HaBbIKOB U (MnNM) onbiTa AeATENbHOCTHU,
XapakTepu3yrLwmx atanbl (popMUpPOBaHMA KOMMNETEeHUMW B npouecce OCBOEHUA
obpa3oBaTesibHOM NPorpamMmmbil

Bomnpocsr mo opmMupoBaHuio B pa3BUTHIO TEOPETHUECKUX 3HAHUMN, TPETYCMOTPEHHBIX KOMITETEHIIUSAMH,
3aKpeIUICHHBIMH 32 JUCHUIUTHHON (IPUMEPHBIE BOMIPOCHI MO JIEKIIMOHHOMY MaTepHally AUCHIUTUINHBI):

1. B yeM oTiiMuMe TEXHOJIOTUYECKOM CXEMbI TEXHOJOTHYECKON JTMHUU OT OTIEPaTOPHOI1?
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2. B 4yem oTinnune cXeMHO-TpadUUECKUX U CTPYKTYPHO-TOMOJIOTMUYECKIX MOJIENeH TeXHOIOTHYe-
CKOU CHUCTEMBI?
3. Uto nonpa3zymeBaeTcs o/l KOHTYPOM T€XHOJIOTUYECKON JIMHUU?

Bomnpocsl o npuoOpeTeHnio U pa3BUTHE MPAKTUYECKUX YMEHUH, MPEIyCMOTPEHHBIX KOMIETEHIUSIMH,
3aKpEIUICHHBIMU 33 JUCLMIUIMHONW (IIPUMEPHI BOIIPOCOB K MPAKTUUYECKUM 3aHATHUSAM, J1a0OpAaTOPHBIM pa-
6oTam)

1. C KaKkoil 1eIbI0 B UTEPALMOHHBIE AJITOPUTMbI BBOJIUTCS pejlaKcallioHHas mpoueaypa?

2. Kakoii U3 METOJIOB MPEANIOUTUTENIBHEE I PEILIEHUS] CUCTEM HEJIMHEWHBIX YPaBHEHUMN, BO3HHU-
KalolUX MPU aHAJIU3€ TEXHOJIOTUYECKUX CUCTEM?

3. PemnTs cuCTEMy HEJIMHENHBIX YpaBHEHUI

2 >
x;+x5=1
3 L
x;—x,=0
¢ nomoInsio Metoaa HeroroHa n Metona 3eitus ¢ penakcaiueil. CpaBHUTH KOJIMYECTBO IIArOB UTEPAlU-

OHHOTO MpoIiecca MpH 3aJaHHON OTHOCUTEIBLHOU TOYHOCTHU &xi1= €x2=0,1%.
4. Haiimute MUHUMYM (DyHKIIUT

F(x):eXp(xl+x2)

2
XXy
METOZIOM KOOPJAWHATHOTO CITyCKa M METOJIOM M MeTOJOM bokca-YwicoHa, Tpy Ha4aIbHOM MPHUOIMKEHUN
x1=1,0, x2=2,0 u adbcomotHo# Tounoctu 0,01.

[Tepeuens 3amanuil Kk pacueTHO-rpaduueckoil pabore mo aucuumnHe. Vcnons3ys cpeacTBa
Excel pemmTh cucTeMy HETMHEHHBIH YpaBHEHUH

(100+N ) x,+x,+x;+x3=111
x,+(100— N)x,+x, —x;=198

MetosioM Bercreiina. 3HaueHus K03(PPUITMEHTOB B CUCTEME YPaBHEHUI OIPEACIISIOTCS HOMEPOM CTY/ICH -
Ta B CITMCKeE M.

Bompocs k 3x3aMeny 1o Kypcy
1. OcHOBHBIC MMOHATHSA U TEPMHUHBI CHCTEMHOTO TOJIX0/1a MPUMEHUTEIBHO K TEXHOJIOTHYCCKUM JIH -
HUSM
IToHsTHE MACATHFHOIO TEXHOJOIHYECKOIO MOTOKA
Krnaccudukaius TeXHOIOTHISCKUX ONeparuii
[TonsiTHe 0 MOP(HOITOTHU TEXHOJIOTHYECKOTO MOTOKA
[Ipu3nakwu, nexaiue B OCHOBE KJIACCU(DUKAIIUU TEXHOIOTHYECKUX MTOTOKOB
TexHOMOTHYECKas onepanus Kak OCHOBHOM 3JIEMEHT TEXHOJIOTHYECKON CHCTEMBbI
TunoBsie oneparyy U TUIIOBBIE CBSI3U B TEXHOJIOTUYECKOM JIMHUM.
OYHKIIMOHATBHO-CTPYKTYPHBIHN TOJXOT K CHCTEMHOMY aHAJIM3y TEXHOJOTHYECKOTO TOTOKA
[Topsa0K 1eKOMIIO3UIIMK TEXHOJIOTUYECKOr0 MOTOKA B IIPOLIECCE €ro aHalln3a.
10. I'pahoBOe M MaTpHUHOE OMUCAHUE TEXHOJIOTHYECKOTO IMMOTOKA.
11. Merox I'aycca u meTox ['aycca ¢ BBIOOpOM BEIyIIETO SJIEMEHTA
12. TexHomornyeckas ¥ orepaTopHasi CXeMbl TEXHOJIOTHUYECKON JTUHUHU
13. CxemHO-rpapuuecKuX U CTPYKTYPHO-TOMOJOTHISCKUX MOJICTH TEXHOJIOTHUECKOW CUCTEMBI.
14. T'enepanbHas onpeneaIuTeIbHAsS TaOIUIlA TEXHOIOTHIECKOM TMHUN?
15. TloHsTHS y3710M MPOTHUBOPEYHUS B TEXHOJIIOTUYECKON cCUCTEME?
16. Kaxo# cMBICII BKJIaJABIBAETCS B OHATHUS CTAOMIBLHOCTH U II€JIOCTHOCTH?
17. ®opMynrpoBKa 3a7jaudl ONITUMHU3ALIUY.

e e i
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

I'eomeTpuueckas nHTEpHIpeTanys 3a4a4d ONTUMHU3ALUN

MonenupoBaHue CTpyKTypbl MaTepHalIbHbIX TIOTOKOB

OTimuMe nacabHBIX U HEUAEAIBHBIX IOTOKOB

Mogenp anmnapara uaeanbHOr0 BEITECHEHUS

Mogens anmnapara UIeajibHOIO CMEILIECHUS.

Opnnomapamerpudeckas 1uPpy3noHHAST MOJEIb

Hcnonp30BaHue s;/9€€YHON MOZEIH AJIs ONIUCAHUS TIOTOKOB

KomOuHupoBaHHbIe THIPOAMHAMUYECKHUE MOJIEIIH.

OO11e MoaokKEeHUsT MOAETMPOBAHUS TEIUIOOOMEHHBIX IPOLIECCOB
WuTerpanbhblil v quddepeHInanbHbli M01X0/1

N3otepMuyeckue u aqnabaTHyecKue MpoLecchl.

OcHOBHbIE YpaBHEHHUSI MATEMaTUYECKOr0 OMMCAHUS TEIIIO0OMEHHBIX IIPOLECCOB
[TonsiTve cMHTE3a U ONITUMU3ALUN TEXHOJIOTUYECKON CUCTEMBI

Mertonpl onTUMHU3auu GYHKIUNA MHOTUX TTEPEMEHHBIX.

KoHuenuus qeKOMIO3MIMOHHO-ONTUMHU3ALMOHHOTO CUHTE3a TEXHOJIIOTHYECKHUX CHUCTEM.

6.4 MeTogu4yeckme maTtepuarnbl, onpegensaowme npoueaypbl OLEHUBAHUA 3HAHUW,
YMEHMHW, HaBbIKOB U (MNK) onbiTa AeATEeNIbHOCTU, XapaKTepusyrLwux I3Tanbl
copMmupoBaHMA KOMNeTeHUUN

Hpoueﬂypbl OLICHHWBAaHUA 3HaHPII>i, yMeHHfI, HABBIKOB, XapaKTCPU3YIOLIUX STallbl (bOpMI/IpOBaHI/ISI

KOMHCTGHHI/II\/’I, H3JI0KCHBI B MCTOAUYCCKUX PCKOMCHAAUAX I10 BBIIIOJHCHHUIO M 3aIIUTC na60paT0prlx

pa0or.

7. NMepeyeHb OCHOBHOM U AONONHUTENBLHON Y4eOHOW NUTepaTypbl, Heobxoaumon Ansa
OCBOEHUSA AUCLUNSTUHDI

a) OCHOBHAs JIUTepaTypa

1.

2.

ABepuenkoB, B.1. OCHOBBI MaTeMaTHYECKOTO MOJCIUPOBAHUS TEXHUYECKUX CUCTEM : yUeOHOE
nocobue / B.M Asepuenko, B.I1.degopos, M.JI. Xeiidern. - M. : @munTa, 2011. - 271 c. - ISBN
978-5-9765-1278-8 ; To xke [Dnexrponubiii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=93344

Iopmnes, C. B. KomnbiorepHoe monenupoBanrie (PU3NYECKUX MPOIECCOB C HCIOJIb30BAaHHEM
nakera MathCad : Yue6.nmoc. — M. : I'opsuast nmunus-Tenexom, 2002 .— 247 c. : nin. — ISBN 5-
93517-074-4 : 102-96.

Kaunos, A.B. JlabopaTopHblii IPaKTUKYyM IO MaTeMaTHY€CKOMY MOJICIIMPOBAHHIO XUMHKO-TEXHO-

JIOTUYECKHUX MPOIeccoB : yuebHnoe nmocooue / A.B. Kimnos, A.B. Manbirusa ; MuHuCTEpCTBO 00pa-
30BaHUs U Hayku Poccuiickoit ®epeparum, [ocymapcTBeHHOE 0O0pa30BaTENbHOE YUPEKICHUE
BhICIIETO TpodeccuoHanbHOro oOpa3oBaHusi «KazaHCKHMII TOCYTapCTBEHHBIM TEXHOJIOTHUCCKUN
yauBepcuteT». - Kazanp : KI'TVY, 2011. - 99 c. : nn., tabn. - bubmuorp.: c. 97. ; To xe [DnexTpoH -
He1i pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=258853

0) 1omoJIHMTEIbHAS JIUTepaTypa
1. Pakutun, BanenTun MBanoBu4. IIpakTnueckoe pyKOBOJICTBO IO METOAAM BBIYMCIIEHUH C IIPH-

JOXKEHWEM  IporpaMM s [EPCOHAJbHBIX  KOMIBIOTEpPOB @  yueb.nmocobue  /
B.M.Pakutun,B.E.IlepBymna .— M. : Beicurmk., 1998 .— 383 c. : min. — ISBN 5-06-003342-2 :
20.46.

2. ByanaBuH, Jleonna AHatoiabeBn4. KomnbroTepHoe mojenupoBanue ¢uszuueckux cucrem / JI. A.

bynasun, H. B. Beiropuunkuit, H. U. Jleboka .— Jlonronpyansiii : Matemnext, 2011 .— 349 c. :
wi1. — [SBN 978-5-91559-101-0 : 1012.00.
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3. PacueTbl MalIMHOCTPOUTENBHBIX KOHCTPYKIIMHA METOIOM KOHEUHBIX 3JEMEHTOB : CIpaBOYHUK / B.
N. Msuenkos, B. II. Mansues, B. II. Maii6opona; mox o6m. pen. B. M. MsuenkoBa .— M. :
Mammnoctpoenue, 1989 .— 520 c. : nin. — ISBN 5-217-00401-0 : 1.90.

8. lNepeyeHb pecypcoB WHGMDOPMALUOHHO-TENIEKOMMYHUKALMOHHON ceTu «WUHTepHeT»
HeobxoAuMbIX ANA OCBOEHUSA ANCLUNIUHBI
1. http://www.aspentech.com/products/aspen-plus.aspx

9. MeToanyeckue YKa3aHuA ans 06yqa|ou.mxc;| Mo OCBOEHUIO ANCLMNJINHDbI

JucuuninuHa npeaycMaTpuBaeT €KUM KaKIYI0 HEAEII0, IPAKTUYECKNE 3aHATHE KKyl HeJle-
10 1 1abopaTtopHble paboThI pa3 B ABe Henenu. M3ydyeHne Kypca 3aBepIaeTcst 3K3aMEHOM.

VYenenHoe u3ydeHue Kypca TpeOyeT MocemieH s JIEKIUH, akTUBHOW paObOThl Ha MPAKTHYECKUX 3a-
HATHUAX U 1a0OpaTOpHBIX paboTax, BHIIOJHEHUS BCeX yUEOHBIX 3a/1aHUil MpernoaaBaTessl, 03HaKOMIICHHS ¢
OCHOBHOM U JIOIIOJIHUTEIIbHOM JINTEPATYPOM.

Bo Bpems leKIuM CTYAEHT JTOJDKEH BECTU KPATKUIH KOHCIIEKT.

Pabota ¢ KOHCIEKTOM JIEKIMI MpeAnonaracT IpoCMOTp KOHCIIEKTA B TOT )K€ JIEHb IOCIIE 3aHATHH.
[Tpu 3TOM HEOOXOMMO TOMETUTH MaTepUabl KOHCIIEKTa, KOTOPHIE BBI3BIBAIOT 3aTPYIHEHUS I IOHUMA-
Hus. [Ipu 3ToM 0Oyyaronuiicss JOHKEH cTapaThbCsi HAWTU OTBETHI HAa 3aTPyJHUTEIbHBIE BOIIPOCHI, UCIIOb-
3ys. pEeKOMEHIyeMYI0 JIUTepaTypy. Ecimu eMy caMocTOATENbHO HE yAanoch pa3o0paThcs B MaTepHale, He-
00x01uMo c(hopMyITHpOBaTh BOMPOCH! M 0OPATUTCS 3a MOMOIIBIO K MPENoIaBaTelt0 Ha KOHCYIBTAI[NH WITH
OMVKanIel JIEKIIUN.

Obyuaromemycst HEOOXOAUMO PETYIIPHO OTBOIUTH BPEMS JIIsl TIOBTOPEHHSI IIPOWICHHOTO MaTepH -
aJsia, IPOBepPsisi CBOM 3HAHUSA, YMEHHUS U HABBIKHU 110 KOHTPOJIBHBIM BOIPOCAM.

IIpakTHyeckne (CeMHMHAPCKHe) 3aHATUSI COCTaBISIIOT BAXHYIO 4YacTb MNpPO(eCCHOHAIbHON
HO/ITOTOBKH CTyAeHTOB. OCHOBHAs LIeJIb NTPOBEAEHUS MPAKTHUYECKUX (CEMMHApPCKUX) 3aHATUH - (opmupoBa-
HHE y CTYJEHTOB aHAJIMTUYECKOr 0, TBOPYECKOTO MBIIIUIEHHS ITyTEM MPUOOPETEHUS IPAKTUUECKUX HABBIKOB.

Meroquueckue yka3aHus K HMPAaKTHUECKUM (CEMMHAPCKHM) 3aHATUSAM IO TUCLUIUIMHE HapsAdy c
paboueii mporpaMmoii u rpaguKoM y4eOHOTO MpoIiecca OTHOCATCS K METOJMUECKAM JTIOKYMEHTaM, OTIpe-
JeNAIOUIMM YPOBEHb OpraHU3aIMK U KauecTBa 00pa30BaTeIbHOIO Mpolecca.

ConepxaHne pakTHUeCKuX 3aHATHH pukcupyercs B PI1J] B paznene 4 HacTosield mporpaMMel.

Baxneiimelr coctapistoiiei 1000 GOpMBI PAKTUYECKUX 3aHATHH SIBISIFOTCS yIPaKHEHHS (3a-
nanusi). OcHOBA B YIIPa)KHEHUU - IPUMEP, KOTOPBI pa3Oupaercs ¢ Mo3uLuil TEOPUH, Pa3BUTON B JIEKIINH.
Kak npaBuio, oCHOBHOE€ BHUMaHUE ynenseTcss (OpMUPOBAHHUIO KOHKPETHBIX YMEHMH, HAaBBIKOB, YTO U
OTpeseNsieT COAEepKAHUE JIEATEIbHOCTU CTY/IEHTOB - PELIEHUE 3ajay, rpaguueckue padoThl, yTOUHEHUE
KaTeropuil ¥ MOHATUN HAYKH, SBISIOLIUXCS MPEIIOChUIKON MPAaBUIBHOTO MBILIUICHHS U PEUH.

[IpakTrueckue (ceMUHAPCKUE) 3aHATHS BBIOIHSIOT CIEAYIOLIUE 3a0a4H:

CTUMYJIMPYIOT PEryJIsipHOE€ M3y4yeHHE PEKOMEHIYyEeMOM JIMTepaTypbl, a TakKe BHUMATEIbHOE OT-
HOILIEHUE K JIEKIIMIOHHOMY KYpCY;

3aKpeIUISIOT 3HAHMsI, MOJyYeHHbIE B MPOLECCE JIEKLIMOHHOTO OOyYeHHs M CaMOCTOSTEIbHON pa-
OOTBI HaJ TUTEPATYpPON;

pacmmpsIoT 00bEM NMPo(hecCHOHANIBHO 3HAYUMBIX 3HAaHUH, YMEHUH, HABBIKOB;

MO3BOJISIOT IPOBEPUTH MTPABUIIBHOCTh paHee MOTYUEHHbBIX 3HAHU;

NPUBUBAIOT HABBIKK CAMOCTOSITEIbHOTO MBIIIUIEHUS], YCTHOTO BBICTYIUICHUS;

CHOCOOCTBYIOT CBOOOTHOMY OTIEPHPOBAHUIO TEPMHHOJIOTHUEIH;

HPEAOCTABIISAIOT MPENOIaBaTeI0 BO3MOKHOCTh CUCTEMAaTHYECKH KOHTPOJIMPOBATh YPOBEHb CaMO-
CTOSITEJIBHOM pabOThI CTYJEHTOB.
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[Tpy moAroToBKE K MPAKTHYECKHM 3aHATHAM HEOOXOIMMO INPOCMOTPETh KOHCHIEKTHI JIEKIUH U
METOIMYECKHE yKa3aHUs, PEKOMEHIOBAHHYIO JIUTEPATYpy MO JAHHOW TEME; MOJATOTOBUTHCS K OTBETY Ha
KOHTPOJIbHBIE BOIIPOCHI.

B xome ayauTopHO# paboThl Ha MPAKTUYECKUX 3aHATHIX CTYICHTOM B paboyel TETpaau BBITOJ-
HSIOTCSI PE3yJbTaThl BBINOJHEHHUS Ka)KIOro IMyHKTa 3aJaHus (CXEMbl, AUarpaMmbl (rpauku), TaOIuLbI,
pacyeThl, OTBETH Ha BOIPOCHI ITYHKTOB 3a[aHNs1, BBIBOJIBI U T.I1.).

3a 10 MUH 10 OKOHYaHHMS 3aHATHUS NPENOJABATENb MPOBEPsET 00bEM BBINOJHEHHON Ha 3aHATUU
paboThI M OTMEYAeT pe3ysbTaT B paboyeM KypHale.

OcraBiecst HeBBIIOJHEHHBIMU ITYHKTBI 331aHUS PAKTUUYECKOTO 3aHATHUS CTYAEHT 00s3aH J1o/e-
JaTh CAMOCTOSITENILHO.

[Tocie mpoBepku oT4eTa MPENOAaBaTesib MOKET MPOBOIUTH YCTHBIM MJIM MHUCHMEHHBIN OMpOC CTy-
JICHTOB JIJIsl KOHTPOJISI YCBOCHHUSI UMH OCHOBHBIX TEOPETHUECKUX U MPAKTUYCCKUX 3HAHUM 110 TEME 3aHATHS
(CTYZIeHTBI JOJKHBI 3HATh CMBICIT MTOJYYEHHBIX UMU PE3YyJIbTaTOB M OTBETHI HA KOHTPOJIbHBIE BONpock). [1o
pe3yJbTaTaM IMPOBEPKU OTYETA U OTPOCA BHICTABIISCTCS OIICHKA 33 PAKTHIECKOE 3aHSTHE.

JlaGopaTopHble padoThl COCTAaBISAIOT BXHYIO YacTh MPO(GECCUOHANBHONW MOATOTOBKH CTYJICHTOB.
OHu HanpaBJIeHBI HA SKCIIEPUMEHTAIBHOE MOJTBEPKICHIE TEOPETHUECKHUX TOJIOKEHUH U (hOPMUPOBAHUE
yueOHBIX U MPO(ECCHOHATBHBIX MPAKTUYECKUX YMEHUH.

BeimonHeHe CTyIeHTaMu JIA00paTOPHBIX pabOT HAMPABJICHO Ha:

0000111eHHe, CUCTEMATHU3alLUIO, YITyOJIeHUe, 3aKpeIUIeHUE MOJyYeHHbIX TEOPETUUYECKUX 3HAHWUU
10 KOHKPETHBIM T€MaM JHCIUILINH;

(dopmMupoBaHre HEOOXOAUMBIX MPO(ECCHOHATBHBIX YMEHHUH U HABBIKOB;

JMcuMIIuHbL, 10 KOTOPHIM IUIAHUPYIOTCS JIabopaTopHble pabOThl U UX OOBEMBI, ONPEAEISIOTCS
pabourMy yuyeOHBIMHU TUIAHAMH.

Mertonuyeckue yka3aHusl 110 MPOBEACHUIO J1a00paTOPHBIX paboOT pa3padaThIBalOTCA HA CPOK JEH-
ctBus PITJI (I1I1) u BriIroyaroT:

3arjiaBue, B KOTOPOM yKa3bIBaeTcs BUJ pabOThI (JTabopaTtopHasi), €€ MOpsIKOBbIA HOMEpP, 00bEM B
Yyacax U HAaMMEHOBaHHUE;

11eb padoThI;

OpeaAMET U CoJepKaHue paboThl;

000py/I0BaHNE, TEXHUIECKHUE CPEICTBA, HHCTPYMEHT;

HOPSIOK (TIOCIIE0BATENbHOCTD) BBIOTHEHUS Pa0OTHI;

MpaBujIa TEXHUKH 0€30MMaCHOCTH U OXPaHbl TPy/a Mo JaHHOUM padoTe (110 He0OXOIUMOCTH);

oOrmue npaBuiia K 0pOpMICHUIO PabOThI;

KOHTPOJIbHBIE BOIIPOCHI U 331aHUS;

CIMCOK JINTEpaTyphl (110 HEOOXOTAUMOCTH).

Coneprkanue gadoparopHbix padot ¢ukcupyercs B PI1/] B pazaene 4 HacTosIel mporpaMmel.

[Tpu nutaHupoBaHUU 1a0OPATOPHBIX PadOT ClEAyeT Y4HUThIBaTh, YTO HAPsIy C BEAyIIEH LEIbIO -
MOATBEPKIACHUEM TEOPETHUECKUX TTOJIOKEHUH - B XOJIE BHITIOJTHEHUS 33JaHUH Y CTYICHTOB (POPMHUPYIOTCS
NPAaKTUYECKHE YMEHHUS U HaBBIKU OOpalIeHUs ¢ J1abOpaTOpHBIM OOOpYIOBaHUEM, ammaparypod u mp.,
KOTOPBIE MOTYT COCTABIISITh 4aCTh MPO(ECCHOHATHHON NMPAKTHYECKOW IMOJATOTOBKH, a TaKXKe HCCIIENO0-
BaTeIbCKHE YMEHMS (HaOII0aTh, CPABHUBATh, aHAIM3UPOBATh, YCTAHABIMBATH 3aBUCUMOCTH, JEJaTh BbI-
BOJIBI M 0000IIIEHUSI, CAMOCTOSITEIHHO BECTH UCCIIEIOBAaHUE, OPOPMIISITH PE3YIbTATHI).

CocraB 3aanuit i 1a00paTOpHON paboThl JOIKEH OBITh CIUTAHUPOBAH C TAKMM PacdyeToM, 4To-
OBl 32 OTBEJICHHOE BPEMsI OHH MOTJIM OBITh KaYeCTBEHHO BBITIOJHEHBI OOJBITHHCTBOM CTYIICHTOB.

HeoOxomumMbIMu CTPYKTYpPHBIMH 3J€MEHTaMHU J1a00paTopHOM paboThl, TOMUMO CaMOCTOATEIbHOM
JeSITETbHOCTH CTYZICHTOB, SIBJISIFOTCS HHCTPYKTAX, MTPOBOMMEBII TIPENoaBaTesieM, a TaKKe OpTaHUu3alIlHst
00CYX/IEHHsI UTOTOB BBIIIOJHEHHUS J1a00PaTOPHOI pabOTHI.

BeimonHeHno 1a00paTopHBIX padoT MPEAIIeCTBYET MMPOBEPKa 3HAHUI CTYJICHTOB — UX TEOpPETHYE-
CKOM TOTOBHOCTH K BBITIOJIHEHHIO 3a/1aHUSL.
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[lopsinok mpoBeneHus Ja00PATOPHBIX PadoT B LIEJIOM COBIAAAET C MOPSAKOM MPOBEACHUS MpPaK-
TAYECKUX 3aHATUHA. [loMHMMO COOCTBEHHO BBHITIOJIHEHHS PAOOTHI MJIsl KaXI0M J1abopaTopHON pabOThHI
MpeIyCMOTPEHA NPOLEAypa 3allUThl, B XOJI€ KOTOPOW MpEernoAaBareb MPOBOJUT YCTHBIM WM MUChMEH-
HBII OMPOC CTYACHTOB JIJISi KOHTPOJISI MIOHWMAHUS BBITIOJIHEHHBIX UMH M3MEPECHHH, MPaBUILHON WHTEP-
MpeTaluy MOJIYyYEHHBIX PE3yJIbTaTOB U YCBOCHUS MU OCHOBHBIX TEOPETHUUECKUX U MPAKTUYECKHUX 3HA-
HUI M0 TEME 3aHATHUA.

[Tpu mOATOTOBKE K IK3aMeHY B JIOTOJHEHNE K U3YYEHHUIO KOHCIIEKTOB JICKIUi, Y4eOHBIX MOCOOUi
W CJaiI0B, HEOOXOIMMO TIOJB30BAaThCSA YYEOHOW JUTEpaTypoi, PEKOMEHIOBAHHOM K HACTOSIICH
nporpamme. [Ipy NOAroToBKe K 3K3aMEHY HYKHO U3YUUTh TEOPUIO: ONMPEICIICHHS BCEX MOHATUM WU MO -
XOIbl K OIICHUBAHHUIO JIO COCTOSIHHSI TIOHUMAaHMsI MaTepHaia U CaMOCTOATEIBHO PEIIUTh MO HECKOJIbKY
TUTIOBBIX 33734 U3 Kaxkaoi TeMbl. [Ipu pemieHuun 3agau Bcerga HEOOXOIUMO YMETh KaYeCTBEHHO MHTEp-
MIPETUPOBATH UTOT PEIICHHUS.

CamocrosiTesqibHas padora crygenToB (CPC) no AucuMIUIMHE UTPAET BaXKHYIO POJb B XOJE BCe-
ro y4eOHoro mnporecca. Metogudeckne mMarepuanbl U pekoMeHnanuu s ooecrneuenuss CPC rotoBsrest
MPENoJaBaTesIeM U BbIJAIOTCS CTYICHTY.

10. Mepe4vyeHb WMHGMpOPMALUOHHBLIX TEXHONMOrMW, UCMNOJSIb3yeMbIX NPU OCYLLEeCTBIIEHUU
obpa3oBaTenbHOro npouecca MO AUCUUNNMHE, BKNKO4Yas NepevYeHb MNPOrpamMmMHOro
obecnevyeHuss 1 UHPOPMALIMOHHbIX CMPaBO4YHbIX CUCTEM (NPU HEOBXOAUMOCTH)

[Ipu mpoBeneHUM JIEKIUOHHBIX 3aHATUN MpPeIyCMaTpPUBAETCA MCIIOJIb30BAHUE CUCTEM MYJBTH-
MCina, KOMIIBIOTCPHBIX y‘Ie6HI/IKOB, y‘-IGGHI:IX 6213 AAaHHBIX, MOACIUPOBAHUA, TCCTOBBIX U KOHTPOJIUPY -
IOILUX MTPOrPaMM, TUIIEPTEKCTOBBIX CUCTEM, IPOrPaMM JETOBBIX UTP U T.II.

[Ipu npoBeneHuu JaGOPATOPHBIX PadOT MPEAYCMATPUBACTCS HCIIOJIB30BAHUE KOMITBIOTEPHBIX
y4eOHUKOB, Y4eOHbIX 0a3 JaHHBIX, MOJEIHPOBAHMS, TECTOBBIX M KOHTPOJIMPYIOIIUX MPOrpaMM, TUIep-
TCKCTOBBIX CUCTCM, IIPOrpaMM ACJIOBBIX UI'PD U T.II.

[TepedeHp TUIIEH3MOHHOTO MTPOTPaMMHOTO oOectiedeHus (yKa3biBaeTcsl ToibKo To [10, koTopoe
ects B @I'OC BO 1o cooTBEeTCTBYIOIIEMY HAMPaBICHUIO, THO0 HEOOXOAUMOE JIJIsi OCBOCHUS JUCIIUILIN -
HBI U3 TIepeuHs, umeroterocs jumneH3nonHoro [10 dunmana MOU B 1. CmosieHcke).

11. OnucaHuMe mMaTepuanbHO-TeXHUYECKOU 6Oa3bl, HeoGxoAuMOM ANSA OCyLeCTBIEeHUA
obpasoBaTenbLHOro npouecca no AUCLUUNINHe

JleKuMOHHbBIE 3aAHATHA:

AynuTopusi, OCHAallleHHasl IMPE3eHTAlMOHHON MYJIBTUMEIUMHON TEXHUKON (IPOEKTOp, HKpaH,
KOMITBIOTEP/HOYTOYK).

IpakTyeckue 3aHATUSA 110 JTAHHOW JUCUUIUIMHE MPOBOAATCSA B AyJIUTOPHH OCHAILIEHHON Map-
KEpPHOH J0CKOM, HAOOPOM I[BETHBIX MAPKEPOB.

JlabopaTopHble padoThI MO JaHHOW TUCHUIUTMHE NPoBoAATcs B J1ab. Ne A-304 — KOMIIBIOTEPHOM
KJIACCE C BBIXOIOM B UHTEPHET

ABTO — ’ [O.B. Cunssckuii
2%
KaHIMIAT TEXHUYECKUX HAYK, JOLEHT e

3aB. kadempoit TMO

M.B. I'onuaposB
KaHJIMJAT TEXHUYECKUX HAyK, JIOLEHT cﬁ%

[Tporpamma ono6pena Ha 3acenannu kadeapsr TMO ot 26 Hos6pst 2015 roga, mpoTokomn Ne5
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