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1. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 11O JUCHUIIJIMHE

Kon u HaumeHnoBaHue mokasaresisi OllCHUBAHUS
Kon n HaNMEHOBaHUE e3yNbTaTa 00y4eHUS MO JUCIUITITHHE
Kareropus (rpymmna) A pesy Y et
. HaNMEHOBaHUE WUHJINKATOPA
KOMITeTEHIIU ]
KOMTICTCHIIUU JOCTIOKCHUS
KOMITETCHIIUH
VYuactue B cocraBe | [TIK-2 Criocoben [K-2.1 3HaHusA: pacrpeneneHus 00s3aHHOCTEH
KOJIJICKTHBA B y4acTBOBAaTh B Beimomaser B KOJIJICKTHUBE, IIpaBujia IIPOCKTUPOBAHUA
MPOCKTHBIX paboTax IIPOBEICHHH ycciIeI0BAHUS HAHOOOBEKTOB; TIPUEMbI M  METOJIBI
MO CO3JIAHUIO U paCcUeTHBIX PabOT | CTPYKTYpHI 1 paboThl ¢ BBICOKOTEXHOJIOTHYHBIM
TIPOU3BOACTBY (10 CBOMCTER obopymoBaHuEM, HEOOXOMUMBIM IS

HAaHOOOBEKTOB U
H3JIETUH Ha UX
OCHOBE

CYIIECTBYIOIIHM
METOUKaM) TIpU
MPOEKTUPOBAHUN
CHCTEM
0€e30I1acHOCTH B
HAaHOWH)KEHEPUH, B
TOM YHCJIE
BBIIOJIHATH
TEXHHKO-
SKOHOMHYECKOE
000CHOBaHHE
MIPOEKTOB

HAaHOMAaTEPHUaJIOB U
U37eNIui U3 HUX B
COOTBETCTBHUH C
TEXHUYCSCKON U
AKCIUTyaTallMOHHOU
JOKYMEHTalUen

MOJTyYSHUS] HAHOOOBEKTOB.

YMeHuUs: BBITIONHITH BO3JIOKEHHBIE Ha
HETo TIOPYYEHHs B COCTaBe KOJUICKTHBA,
MPEIOCTABIISATh PYKOBOAMTEIIO
KOJUISKTUBA JaHHBIE O TPOJICITAHHOM
paboTte; TPOBOAMTH PSJl KOMILIEKCHBIX
Mep, HEOOXOAMMBIX [UIS CO3JIAHHUS U
MPOU3BOICTBA HAHOOOBEKTOB.

Happiku: paboThl Ha 000PYAOBAHUH JIJIS
MOJYYCHUS] HAHOCTPYKTYp; HaBBIKAMHU
MIPOBECHHUS MPOEKTUPOBAHUS
HAHOMATEPUAJIOB, HABBIKAMU PabOTHI Ha
mpubopax W  O0OpyAOBaHHH  TIPH
MIPOU3BOACTBE HAHOOOBEKTOB

2. MECTO JJUCHUILIAHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMABI

1. Kommerenmmsa ITK-2.

Cooco0eH y4acTBOBATH B HOPOBEICHUMU pPACUYETHBHIX pabdbor (mo

CYIECTBYIOIIMM MCTOZ[I/IKaM) IIpH IIPOCKTUPOBAHUN CHCTEM 0€30IaCHOCTH B HAaHOWHXXCHEPHH,

B TOM YHCJIE€ BBIIOJHITH TEXHUKO-9KOHOMUYECKOE 000OCHOBAHUE IIPOCKTOB

HaHHa}I KOMIICTCHIIMA (I)OpMI/IpyeTCH CICAYIOIMUMU OUCHUTIIIMHAMMU!

Cranus HaumenoBanust AUCIUIUIMHBI

1. KomnbrorepHoe MofeIMpoBaHUe CUCTEM U TEXHOJIOTHII B HAHOUH)KEHEPUU

2. MopenupoBaHue KPUTHUYECKUX MTPOLIECCOB B HAHOUHIKEHEPUU

3. MopenupoBanre 6€30MaCHBIX TEXHOJIOTHI HAHOUH)KCHEPUHU

4. OCHOBBI HAYYHBIX UCCIIEOBAHMI

5. be3onacHast TeXHOJOTHSI TUCTIEPCHBIX CUCTEM U HAHOPAa3MEPHBIX
(YHKIIMOHATILHBIX 00BEKTOB

6. Pacuér u npoekTupoBaHue CUCTEM 0€30MaCHOCTH B HAHOWHIKEHEPUHU

7. Cucrembl obecrieueHust 0€30MacHOCTH B HAHOWHKEHEPHH

8. [Ipoun3BoaCcTBEHHAS MPEAUTIIIOMHAS MPAKTUKA

9. BrimonHenue u 3anuTa BhITYCKHOM KBATM(DUKAIMOHHON pabOThI




3. OFbEM JUCHHUIIJIMHBI
OO01ast TpyIOeMKOCTh AUCITUTLTMHBI cocTaBisieT 3 3ad. enuawm, 108 dacos.

dDOpMa HpOMC)i(yTO‘{HOI‘;I aTTCCTallu 3a4€T

Bux yaeOHO# paboThI Bcero Cemectp

4acoB No 2

OO01mas TpyT0EMKOCTh JUCITUTUIMHBIL, 4ac 108 108

KonTakTHasi paboTa (AyANTOPHbIE 3aHATHS), B T.4.: 36 36

JIEKITAHA 17 17

nabopaTopHEIE 17 17

MPAKTUYECKUE

TPYNIIOBBIC KOHCYJIBTAIIMU B TIEPUO]T TEOPETUIESCKOT0 00yUCHUS U 2 2

MPOMEKYTOUHOU aTTeCTAIlMN

CamocTosiTeibHAsi padoTa CTYAEeHTOB, BKJIIOYasi 72 72

HHIUBHUIYAJIbHbIE H TPYNNOBBIE KOHCYJIbTAIHHA, B TOM YHCJIE:
KypcoBoii mpoekt

Kypcosas pabota

PacuertHo-rpadudeckoe 3a1anue

WHnuBHTyaibHOE JOMAITHEE 3aJaHue 9 9
CamocTosiTeNbHas paboTa Ha MOJATOTOBKY K ayAUTOPHBIM
3aHATUAM (JICKIIUH, PAKTUICCKHUE 3aHATHUS, Ta0OPaTOPHBIC

3aHATHA)
3ager
4. COAEP’ KAHUE JUCHUILJIMHBI
4.1 HaumeHoBaHue TeM, HX CoAeP:KaHUE U 00beM
Kypc 1 Cemectp 2
O0beM Ha TEeMaTHYECKUN
paszen 1no BuaaM yueOHOU
HATrpy3KH, 4ac
0] ] 8
Ne HaumenoBanue pasnena 5 2 = o ; s
n/n (KpaTKo€e cosiepsKaHue) S8 § £EZ|8=F%¢E g
S|l H e E|lES o gy
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1. ®opmasibHasi KWHETHUKA MPEBPAILEHUS BEILIECTB
[Ipu3Haku u onpeaeneHne KpUTUYECKUX MPOLIECCOB 4 4 10

OcHOBBI (OpMATTEHON KMHETHKH TTPEBPAIICHHS BEIICCTB
['eTeporennsie peakiiy rOpPEeHUst

[lenHbie mpoLecCh

Pa3BerBrenHnIe HCTIHBIC pCAKIINHN

Teopus mepexoHOTO COCTOSHUS

Kuneruka HCPABHOBCCHBIX KPUTUYCCKUX MTPOLCCCOB

2. SIBneHus1, CONMyTCTBYIOUIME KPUTHYECKUM ITPOIECCAM

Y napHas BoiHa
Jetonanms 2 2 8
I[GTOHaLII/IOHHOC CT" opaHHe TOIJIMBA




\ OcobeHHOCTH U TPOOJIEMBI CO3IaHMS TEOPUU JECTOHAITIH

3. PacueTsl mapaMeTpoB KPUTUUYECKHUX MPOIIECCOB TOPEHUS

nporiecca

AnmnabaTtuyeckas TeMrepaTypa KpUTUIECKOro Ipoliecca
PeasibHas TeMnepaTypa KpUTHYECKOTO Ipolecca
KoHueHTpanroHHble Ipeaensl pacipoCTpaHEHUs IIIaMEHN
TemneparypHble npeaessl pacIpOCTPAHEHUS IIIAMEHN
Temneparypa BCIBIIIKU

Temneparypa caMOBOCIUIAMEHEHHUS

Pacuer KOMIIOHEHTOB TOpIOYEH CpeAbl KPUTUYECKOIO

2

15

4. Kputnueckue B3pbIBHBIE POLIECCHI

Buabl B3phIBOB M OCHOBHBIE YCIOBHS MX TeueHHUs. OCHOBHBIE
XapaKTEPUCTUKU B3PHIBUATHIX BEIIECTB.

Brnusane pa3nuuHbix (pakTOpoB Ha B3PHIBHBIC.
XapaKTEPUCTUKU BEIIECTB.

Kucnopoansrii 6ananc.

TernoTel XUMUYECKUX PEaKLUA.

KymyngatuBHbie 3apsibl.

Pacuer u30bITOYHOTO TABJICHHUS MPHU B3PHIBE.

B BO3/YIIIHOM Cpeje.

XapakTepUCTUKHU yIAPHBIX BOJIH — CKOPOCTh, OTPaKEHHE,
JIB)KEHUE BO3/1yXa, BpeMs JEHCTBUS U UMITYJIBC.
Pacuersl napameTpoB B3pbIBa B TBEPIBIX TEJAX.

20

5. MopenupoBaHue KpUTUYECKHUX ITPOLIECCOB

Mogens LEenHOro SAEpHOro mpouecca
KBaHTOBBIE M pensTHBUCTCKUE 3P PEKTH BO B3PHIBHBIX MPOLIECCaX

2

10

BCET'O

17

17

63

4.2. Conep:kaHue NPaKTHYECKUX (CeMUHAPCKUX) 3aHSITHIA

He npenycmoTpeHo yueOHBIM MIaHOM.

4.3. Conep:xaHue JJaOOPATOPHBIX 3aHATHI

Ne HaumenoBanue Tema naboparopHOro 3aHATUS

/| pasaena IUCIHUILUTHHBI

K-Bo
4acoB

K-Bo
4acoB
CPC

cemectp No 4

1 OU3NKO-XUMHUYECKUE Beognoe 3anstue. Odopmienne paborT.

\S}

OCHOBBI OKUCJICHUSA U OHpGI[GJIeHI/IC KILJ] TOIIOYHOI'O yCTpOﬁCTBa

\S)

\S}

pacrmazia BemecTB
BbIXO0Ja JICTYYUX KOMIIOHCHTOB

OnpeneneHHe BJIA’)KHOCTH TOIIJIMBA U

MopenupoBaHue IEMHBIX MPOIECCOB

(O8]

[98)

2 OCHOBBI KUHETUKHU U 3amuTa 1a00paTOPHBIX padboOT

\S)

[\S}

MOACIIUPOBAHUA

COCTOSHHA

MorekyssipHOe MOJIEIIMPOBAaHHUE ITPOIIECCOB
B3PBIBHBIX POIIECCOB pacraja BEetiecTB 10 TCOPHU MEPEXOTHOTO

3amra 1a00paTopHBIX paboT

HUTOTI'O:




4.4. Conep:xkanue KypcoBoro npoexkra/padornl

He npenycMoTpeHo yueOHBIM IIIaHOM.

4.5. Conep:xaHue pacuyeTHO-rpauuecKoro 3agaHus,
WHAMBHAYAJILHBIX 10MAIIHUX 32 1aHHii

WnnuBupyansuele nomamnue 3aganus (MA3) nmo agucnumnnune «MonenupoBaHHE KPHUTHYECKUX
MPOIIECCOB B HAHOMHKEHEPHUI» BBIMOJIHAIOTCS OakanaBpamu HampasieHus 28.03.012 — Hanounxenepus Bo 2
cemecTpe.

Brmonaenne V13 sBisieTcsl BaKHBIM dTalloM B MPo(eCcCHOHaIbLHON OTOTOBKE OaKaTaBpoB, TaK KaK
MO3BOJISIET UM OBJIAZCTh HEOOXOAMMBIMU HaBBIKAMH. JTO CaMOCTOsITeNIbHAsg y4yeOHas pa®oTta, BBITIOJIHAEMAs
OakamaBpamMy O]l PYKOBOJCTBOM TIperojaBaTeNiedl, Ciy)Kamas UIsl 3aKpeIUIeHHS TEOPETUYECKUX 3HAHWM,
(hopMHpOBaHUS HABBIKOB PUMEHSTh 3HAHUS [T PEIICHNUs MPUKIAJHBIX 3a7a4. Ero BhITIOTHEHNE CTIOCOOCTBYET
Pa3BUTHIO HABBIKOB HCCIIEAOBATENBCKOM PabOThI, TBOPYECKOTO MBILIUICHHS.

Lenbto WHAWBUAYaTbHOTO [OMAIIHEro 3aJaHUsl COCTOMT B 3aKpeIUICHHH 3HAHUA W yMEHHH,
MOJTydYeHHBIX Ha 3aHATHH, OTPaOOTKE HABBIKOB, YCBOGHHWH HOBOTO MarepHana. MHIuBMAyalbHbIE TOMAaITHHE
saganus (M/13) BbimaroTcs B Havane ceMecTpa M 3aIIMIIAIOTCS MO MEpe HM3YyYEHHS COOTBETCTBYIOLIMX TEM
COTJIACHO MPHUBEJCHHOMY IUTaHy-TpaduKy.

O6wem MJI3 3aBUCUT OT KOHKPETHOTO 3aaanus, HO He Oojyiee 10 crpanmm dopmara A4. MJI3 nomxHO
coJiepKaTh TUTYJIBHBIA JIMCT, YCIOBUE 3aJIa4d, pacdeTHbIE (OpMyJbl, XOJ pEelIeHHs U KPaTKUEe BBIBOJBI IO
MOJyYeHHBIM pe3ynbTaraM. CTYACHT HOJDKEH MUCbMEHHO OTBETHTH Ha BOIPOCHI K pa3eNly U PEUINTh TECTOBBIE
3aJaHUsl CBOETO BapHaHTAa.

Temer N]13:

1. Pacuer u mpoexkTupoBaHue H30BITOYHBIX JaBIEHUH W Oe30MacHBIX paccTosHM mpu B3pbiBe [ BC,
TBC B OTKpBITOM IPOCTPAHCTBE.

2. Pacyer 30HBI Opa)KEeHUS PU B3PHIBE TOIUTMBHBIX CMECEi

3. [loxpBrXHOCTH HOCHTENEH 3apsAaa B KPUCTAINTHIECKAX CTPYKTYpax

4. KoHTaKTHBIE SIBICHHUS B KPUCTAJUIMIECKUX CTPYKTypax

5. TpancnopT HOCUTENEH 3apsia B HAHOPA3MEPHBIX CTPYKTypax

6. DHepreTH4ecKrne COCTOSIHAS MUKPOYACTHIl B HAHOPa3MEPHBIX CTPYKTYpax

7. KBaHTOBaHME HEPTUH MUKPOUYACTHL B (PU3NIECKUX CUCTEMAX

[Ipumepsl BapHaHTOB 33/1aHUM:

1. Onpenenuth Maccy U 00bEeM (TCOPETHUECCKUI) BO3MyXa, HEOOXOAMMOIO I TOpeHHsl | KT METHJIOBOTO,
STUJIOBOTO, TPOIWJIOBOTO M aMHjoBOro cnupToB. [loctpouth Tpaduk 3aBUCHMOCTH OOBeMa BO3AyXa OT
MOJIEKYJISIPHOH MacChl CIIUPTA.

2. OmnpenenuTh TEOPETHIECKUT 00beM BO3IyXa, HEOOXOaUMOro s ropeHus 1 M3 MeraHa, dTaHa, MPOTaHa,
Oyrana u meHrana. [locTpouTh Tpaduk 3aBUCUMOCTH 0O0beMa BO3JyXa OT TOJOXKEHHUS BeElIeCTBA B
TOMOJIOTHYECKOM psiy (CoAepKaHUsl yriepoaa B MOJIEKYJIE BEIECTBA).

3. OnpenenuTs TEOPETHUECKYIO MacCy BO3AyXa, MOMIEAIIET0 Ha TOpeHne | Kr MeTaHa, METHJIOBOTO CIHPTA,
MypaBbUHOTO allbJeTHAa, MypaBbUHOW KUCIOTH. OOBACHUTh MPUYHMHY BIHSHUS COCTaBa BEIIECTBA Ha 00bEeM
BO31yXa, TPeOyeMOro AJisl UX TOPEHUSI.

4. Onpenenutb 00bEM U MacCy BO3AyXa, MOIIEAero Ha TopeHne 1 kr apesecunsl, coctasa: C - 47 %, H - 8 %,
0 -40%, W - 5 %, ecnu koaddurueHT n30BITKAa Bo3ayxa paseH 2,8; nasnenue 900 I'Tla, remmeparypa 285 K.
5.CKONbKO BO3AYyXa, Kr, NOCTYNHJIO Ha ropeHHe |1 Kr yriepoaa, €ciii B MPOMYKTax TOPEHUs COACp:KaHHe
KHcnopoja coctasmiio 17 %?

6.CxoJbKO BO3/yXa, KT, TpeOyeTcs noaath Ha cxkuranue 200 m° reneparoproro rasa cocrasa: CO - 29 %, H, -
14 %, CH, -3 %, CO, - 6,5 %, N2 - 45 %, O, - 2,5 %, eciu k03(punreHT n30bITKa BO3TyXa paBeH 2,57
7.0npenenuTh KOJMYECTBO CrOPEBIIEro TONYyoa, Kr, B HoMeneHnr oobeMom 400 M, eciu mmociie noxapa npu
OTCYTCTBHH Ta3000MeHa YCTaHOBJICHO, UYTO COMEpKaHue KUCIOpoaa CHU3MIOCH 110 17 %.

8.Ckonbko xJjiopa, M°, TmocTynwio Ha ropenve 300 M® BOIOpOja, €ClM B MPOAYKTAX TOPEHHS H3OBITOK
OKMCIHTENS cocTaBua 80 m> ?

9.0npenenuts M30BITOK BO3MyXa B MPOAYKTax ropeHus ra3oBoil cmecu cocraBa: CO-15%, C H;5-45% Oo-
30%,N; -10 %, ecnu koaduieHT M30bITKa BO3IyXa paBeH 1,9.

10.CKOIBKO OKHCIMTENBHOM cpenpl, M°, coctosmeit 3 50 % kucnopoma u 50 % a3ora, HEOOXOIUMO IS
TOpeHus 8 Kr aTUiIaneTara, eciiv KoapGuuueHT n3oniTka pase 1,2; temneparypa 265 K, naBnenue 850 I'Tla.



11.0npenenuts k03P PUIMESHT N30BITKA OKHCIUTEIHLHON cpelbl, cocTostei u3 70 % kuciopona u 30 % azora,
€CJIA TIPY TOPEHHH CEphl COAEpPIKaHWE KUCIIOpOJa CHU3WIOCH 10 55 %. OmpenenuTs KOIMYECTBO CrOpeBIIen
CEpBI, KT, €M 00beM noMeneHus pasen 180 v,

12.Cxonpko aHTpauuTa (IPUHATE, YTO cojaepkaHue yriepona pasao 100 %) cropeno B moMemieHun 00beMOM
150 M>, eciu ropeHre PEKPATUIIOCh PH CHUKEHUH KUCIopoaa 10 13 %. 'a3000MeH He yUMTHIBATE.
13.PaccuntaTh MaccoBbIii M OOBEMHBIH PacxXol BO3[Ayxa, HEOOXOAMMBIM i1 TOpEHHUS Ia30BOro (QoHTaHa
nedurom 30 miH. M>/cyT, cocTosmero u3 CH; - 80 %, COs - 10 %, HoS - 5 %, 0, - 5 %, npu Temmeparype
Bo3ayxa 27 °C u gasnenun 105 klla.

5. OHEHOYHBIE MATEPHUAJIBI U5 HPQBEI[EHI/[H TEKYHIEI'O KOHTPOJIS,
MNMPOMEXYTOYHOU ATTECTALIUN
5.1. Peann3zanusa KoMneTeHIMii

1 Komnerenuus IIK-2. Cnoco0eH y4acTBOBAaThL B IPOBEAECHHUN PACYETHBIX PadoT (O CYIIECTBVIOIINM
MeTOI[I/II(aM) IIPHU IPOCKTUPOBAHUU CUCTEM 663OHaCHOCTI/I B HAHOMH>KCHCPHUH, B TOM YHCJIC BBIIIOJHIATH
TEXHUKO-DKOHOMHYECKOE 000CHOBAHHUE IIPOEKTOB

HaHHa}I KOMIICTCHIIMA (I)OpMI/IpyeTCH CICAYIOIMUMU OUCHUTITIMHAMMU!

HanmenoBanue HHAWKATOpa JOCTHKCHUA KOMIICTCHIIUN I/ICHOHBSyCMHC CpeacTBa OCHUBAHUA

ITK-2.1 BeinonHseT uccienoBaHus CTPYKTYPbI U CBOMCTB W]I3, xoHTpONbHAs paboTa, 3a4eT
HaHOMATEPHUAJIOB U U3JICIUH U3 HUX B COOTBETCTBHUH C
TEXHUYECKOU U DKCILIyaTAllMOHHON JOKyMEHTaluen

5.2. TunoBbIe KOHTPOJILHBIE 32JAHUS JJISl IPOMEKYTOYHOM aTTeCTAlHH

5.2.1. IlepeyeHb KOHTPOJIbHBIX BONPOCOB (THMOBBIX 3aaHUIA) 1JIs1 3aUeTa

No HaunmenoBanwue ConeprkaHrie BOPOCOB (THITOBBIX 3aIaHUI)
/1 pazaena qUCIHUILINHBI
1 ®opmansHass  kuHeTHKa | 1. [Ipu3Haku u onpeneneHne KPpUTUYECKUX MPOIIECCOB
TIPEBPAICHHSI BEIIECTB 2. OcHOBBI (hOpPMATEHOW KMHETHKH MPEBPAIIICHUS BEIIECTB
(TTIK-2) 3. 'eTeporeHHbIe peakuy TOPEHUS

4. llennsie nporiecchl. Pa3BeTBICHHBIE [IEMTHBIE PEAKIIUU
5. Teopust nepexoIHOrO COCTOSHUSA
6. KuHeTnka HepaBHOBECHBIX KPUTHYECKHUX IIPOLIECCOB

2 Kputnueckne mpomeccsl | 1.Aqunabatudeckas TemnepaTypa KpUTHIECKOTo Iporecca
TOPEHUs U B3pbIBa 2. PeanbHas Temneparypa KpUTHYECKOTO IIpoliecca
(TTIK-2) 3. KoHlIeHTpallMOHHBIE TIPEACIIbl PACTIPOCTPAHEHHUS TIJIaMEHH

4. TemnepatypHbl€ IPeeIibl PAaCIPOCTPAHEHUS TNIAMEHH
5. TemnepaTypa BCHBILIKA

6. TemrnepaTypa caMOBOCILJIAMEHEHHUS

7. Buzipl B3ppIBOB U OCHOBHBIE YCJIOBHUS MX TeueHUsl. OCHOBHBIE
XapaKTEPUCTUKU B3PHIBUATHIX BEIIECTB.

8. Brusaue pa3nuuHbIX (haKTOpOB Ha B3PHIBHEIE.
XapaKTEPUCTUKU BEILIECTB.

9. Kucnoponuerit 6ananc.

10. Ten10Thl XUMHUYECKUX PEAKIIHi.

11. KymynsTuBHbIE 3apsi/Ibl.

12 . KpuTtnuecknue npoueccsl B KUAKOCTSAX.

13.PacueTsl napaMeTpoB B3pbIBa B TBEPABIX TEJax

3 MopenupoBanue 1. Mozens LenHoro sSAepHoro npouecca
KPUTUYECKHX 2. KBaHTOBbIE M pensaTHBUCTCKHE 3((EKTBl BO B3PBIBHBIX
npoueccop(I1K-2) rpolieccax




3. MoaenupoBaHue KPUTHYECKUX MPOILIECCOB B HAHOPA3MEPHBIX
CTPYKTYpax.

4. MopgenupoBaHue KPUTUYECKHX IIPOLECCOB B (DU3HUUYCCKUX
CUCTEMaX.

5.2.2. IlepeyeHb KOHTPOJIbHBIX MATEPHAJTIOB
JJISl 32U ThI KYyPCOBOTO MPOEKTa/ KypCcoBoi padoThI

He npenycMoTpeHo yueOHBIM IIIaHOM.

5.3. TunoBbie KOHTPOJILHBIE 32JaHUS (MATEPHAJIbI)
AJ151 TeKyIIero KOHTPOJIsA B ceMecTpe

Texymmii KOHTPOJIb OCYIIECTBISETCS B TEUCHHE BCETO BPEMEHH N3Y4EHHUS AUCIHUIUINHBI B BUAE KOHTPOIBHBIX
pabot. B Xone wu3yuyeHWs] AWUCIUILUIMHBI MPEAYCMOTPEHO BBIMOJHEHHWE 3X KOHTPOJBHBIX pabor. Kaxmas
KOHTPOJIbHASI pa00Ta BBITIOIHAETCS ITOCIE U3yUeHHUs] KOHKPETHOTO pa3jena TUCIUIINHEL.

Kaxxiast KOHTpoNbHasE paboTa BBIMONHSIOTCS CTYJCHTAMH B ayJAWTOPHH, T0J HAOJIIOJCHHEM TpEernojaBaTels.
[IpomokUTENEHOCTS KOHTPOJIBHOM paboThl 45 MUHYT.

[Ipumepsl BapHaHTOB 33/1aHUM:
1. Onpenenuts Maccy U 00beM (TCOPETHUECCKUI) BO3ayXa, HEOOXOAMMOIO IS TOpeHHsl | KT METHJIOBOTO,
STUJIOBOTO, MPOIWJIOBOTO M aMHJOBOro cnupToB. [loctpouth rpaduk 3aBUCHMOCTH OOBeMa BO3AyXa OT
MOJIEKYJISIPHOH MacChl CIIUPTA.
2. OmnpenenuTh TEOPETHIECKUT 00beM BO3IyXa, HEOOXOAUMOTro il ropeHus 1 M3 MeraHa, dTaHa, MPOTIaHa,
Oyrana u meHrana. [locTpouTh Tpaduk 3aBUCUMOCTH 0O0beMa BO3JyXa OT TOJOXKEHHUS BElIeCTBA B
TOMOJIOTHYECKOM psiy (CoAepKaHUsl yriiepoaa B MOJIEKYJIE BEIECTBA).
3. OnpenenuTs TEOPETHUECKYI0 MacCy BO3AyXa, MOMIEAIIET0 Ha TOpeHne | Kr MeTaHa, METHJIOBOTO CIMPTA,
MypaBbUHOTO allbJeTHAa, MypaBbUHOW KUCIOTH. OOBSCHUTh MPUYHMHY BIHSHUS COCTaBa BEIIECTBA Ha 00bEeM
BO31yXa, TPeOyeMOro AJisl UX TOPEHUSI.
4. Onpenenutb 00bEM U MacCy BO3AyXa, MOIIEAero Ha ropenue 1 kr apesecunsl, coctasa: C - 47 %, H - 8 %,
0 -40%, W - 5 %, ecnn koaddurueHT n30BITKAa Bo3ayxa paBeH 2,8; nasnenue 900 I'Tla, remmeparypa 285 K.
5.CKONbKO BO3AYyXa, Kr, NOCTYNHJIO Ha ropeHHe | Kr yriepoaa, €ciid B MPOMYKTax TOPEHUs COACp)KaHHe
KHciopoja coctasmiio 17 %?
6.CxoJbKO BO3/yXa, KT, TpeOyeTcs noaath Ha cxkuranue 200 m° reneparoproro rasa cocrasa: CO - 29 %, H, -
14 %, CH, - 3 %, CO, - 6,5 %, N2 - 45 %, O - 2,5 %, eciu k03(punreHT n30bITKa BO3IyXa paBeH 2,57
7.0npenenuTh KOJMYECTBO CrOPEBIIEro TONyoa, Kr, B HoMeneHur oobeMom 400 M, eciu mmociie noxapa npu
OTCYTCTBHH Ta3000MeHa YCTaHOBJICHO, UYTO COJEpKaHue KUCIOpoaa CHU3MIOCH 110 17 %.
8.Ckonbko xJjiopa, M°, TOCTymwio Ha ropenve 300 M® BOIOpOja, €CliM B MPOJAYKTAX TOPEHHS H30OBITOK
OKMCIHTENS cocTaBua 80 m> ?
9.0npenenuts M30BITOK BO3MyXa B MPOAYKTax ropeHus ra3oBoil cmecu cocrtaBa: CO-15%, C H5-45% Oo-
30%,N; -10 %, ecnu koadurmeHT M30bITKa BO3IyXa paBeH 1,9.
10.CKOIBKO OKHCIMTENBHOM cpenpl, M°, coctosmei u3 50 % kucnopoma u 50 % a3ora, HEOOXOIUMO IS
TOpeHus 8 Kr aTUiIaneTara, eciiv koapGuuueHT n3oniTka paseH 1,2; temneparypa 265 K, naBinenue 850 I'Tla.
11.0mpenenutb ko3P GUIMEHT H30BITKA OKHUCIUTENBHON cpefibl, cocTosmei u3 70 % kucnopona u 30 % azora,
€CJIA TIPY TOPEHHH CEphl COAEpPIKaHHE KUCIIOpOJa CHU3WIOCH 10 55 %. OmpenenuTs KOIMYECTBO CrOpeBIIeH
CEpBI, KT, €M 00beM MoMeneHus pasen 180 v,
12.Cxonpko aHTpauuTa (IPUHATE, YTO cojaepkaHue yriepoga pasao 100 %) cropeno B moMemieHun 00beMOM
150 M>, eciu ropeHre PEKPATUIIOCh MPH CHUKEHUH KUcIopoaa 10 13 %. ['a3000MeH He yUMTHIBATE.
13.PaccuntaTh MaccoBblii U OOBEMHBIH pacxof BO3AyXa, HEOOXOIWMBIA IJIsi TOPEHHUs] Ta3oBoro (oHTaHa
ne6urom 30 muH. MY/cyT, cocrosmero u3 CHy - 80 %, CO, - 10 %, HaS - 5 %, 0, - 5 %, npu Temneparype
Bo3nyxa 27 °C u gaBnenun 105 klla.

JlaGopaTopHbie padoThl. B 1abopaTopHBIX paboTax pacCMOTPEHBI METOABI pacdyeTa U MOICIUPOBAHUS
OCHOBHBIX TIPOIIECCOB TOPCHUS U B3pbIBa. TpeOOBaHUS K BBITIOJHCHHIO JIAOOPATOPHOW pabOTHI OMpEICICHBI B
METOJMYECKUX YKa3aHUs M3 CIHCKa OCHOBHOW JIUTEpaTyphl MyHKTa 6 pabodell mporpaMMbl JUCIUILTHHBL B
MpaKkTUKyMe TIPEJICTaBIeH NepeveHb paboT, yKazaHbl [Elb U 33J[a4d, JaHbl HEOOXOIMMBbIC TCOPETHUECKHE U
METOJIMYECKHE YKa3aHUs K paboTe, BAPHAHTHI KOHTPOJIBHBIX BOITPOCOB, BRIHOCHUMBIX HA JIOMYCK K BBITTOJTHCHUIO
1abopaTOPHEIX PaboT.




[lepen BwIMONIHEHWEM pabOTBI TPOBOIUTCS COOECEIOBAHHE TNPEMONaBaTeNsi CO CTyJISCHTAMH s
oTIpe/IeTIeHHsT HaJIM4Irsl HE0OXOANMBIX 3HaHUH. [[prMeTHBIN TiepedeHb BOIIPOCOB MPEACTABIICH HIKE B TaOIHIIE.
Pesynbrar BeIOHEHUS paOOTHI SBISETCS] OCHOBHBIM KPUTEPUEM IS ITOJTYICHUS 3a4eTa.

Ne | Ha3panue 1abopaTopHO# paOOTHI ITpumepHbIE BOMPOCHI
] JIaboparopHas  pabota 1. 1. OcHOBHBIE TTOJIOKEHUS TEOPUH TIEPEXOTHOTO COCTOSHHUS.
MonekynspHoe MOJEIUPOBAHUE 2. MogemupoBaHue POIECCOB paciaja BeUIeCTB, MPOTHO3

KauecTBa NPUPOJHOW cpenbl (HAa MPUMEpPE BBIMOJHEHUS
nabopaTopHOI pabOTHI).
3. PacdeT 30H nmopaxeHHs IIPH B3pBIBaX IBUTH, a3pP030JieH 1

IIpoOHECCOB pacnazaa BEIICCTB II0
TEOPHHU NEPEXOAHOT'O0 COCTOAHUA

(IK-2) XUMHYECKUX BEIICCTB.
4. PacueT 30H MOpa)keHH TIPH B3PhIBAX 000PYIOBAHHUS.
] JlabopatopHasst  pabota 2. 1. OcHoBHBIE  mTOJOXKEHUS  (PoOpMaNbHOW  KUHETHKHU
MO,Z[GJ'H/II)OB&HI/IC LEIHBIX MMPpOLCCCOB IrOPpCHUA U pacriaaa BCIICCTB.
npoueccos (ITK-2) 2. OCHOBHBIE CTA WU IICTHBIX MPOIECCOB.
3. dopmanpHas KAHETHKA IEIMHBIX TporieccoB. OCHOBHBIC
(hakTOpbI, BIMAIONINE HA CKOPOCTh XHMHYECKUX MEIMHBIX
MPOILIECCOB.
4. Busl iporieccoB ropeHus v B3psIBOB. [IpuunHbI
Mepexo/1a MPOIECCOB TOPEHHSI BO B3PHIB.
3 JlaGopatopnas pabota Ne 3. 1. Yro Takoe ropenune?
OnpeHeHeHHe KHI[ HarpeBaresns 2. 4Yro Takoe ropro4dece BEIIIECTBO?

3. Oco0eHHOCTH TOPEHHS KUIKOCTEH.

Y CKOPOCTHU BHITOPAHUSI TOTUTHBA
4. Ha3zoBure OCHOBHBIC (haKTOPHI, BIHSIONINE HA CKOPOCTh

(ITK-2)
BBITOPAHUS TOIUIMBA. PeXUMBI TOpeHus TOILUINBA.
5. Crpykrypa miamenu. [lapaMeTpsl, BIUsSOmMye Ha
CTPYKTYpY IUIAMEHH.
4 JlabopaTopnas padota Ne 4 1. laTp ompeneneHHe HIDKHETO KOHILIEHTPALMOHHOTO
Onpenenexue TeMIepaTyp npenena pacnpocrpanenust riamenn (HKII) u Bepxuero
BCIBIIKH ¥ BOCILIAMCHEHHMS Z(é)I—IZI_lI_?)HTpaHI/IOHHOFO npezena pacupoCTpaHEHUs IUIaMEHHU

skunkoro tomtusa (ITK-2 .
( ) 2. Tlepeuucnute BUABI TOPEHUS W JaNUTE OMNpEEICHUE

KaXXaIo0My M3 HUX

3. [lepeuncnure mpoIECCH CaMOBO3TOpAaHUS B
3aBUCUMOCTH OT BHYTPEHHETO UMITYJIbCa, JAUTE ONpeAcICHIUE.
§ JlaGoparopnas padora Ne5 1. Yto taxoe [1/IK BpegHoro BemectBa?
Pacuer  BHIOPOCOB  BpEIHBIX 2. Knaccudukanus BpeIHbIX BEIIECTB.
BEICCTB npu IOMOIIH 3. Kaxumu HOPMaTHUBHBIMU JIOKYMEHTaMH
pernamentupyercs  [IJIK  BpegHsIx  BemectB  Ha
cepTU(HUITUPOBAHHOTO
MPERNPUATUAX?
TIpOTPaAMMHOTro KOMITIeKea | 4 UTto Takoe TpymIsl CyMMAITH BPEIHBIX BEIIECTB?
PRIZMA (I1K-2)
( JTaboparopnas padora Ne6 1. bpuzanTHas 30HA (IETOHAIIMOHHAS).
Monenuposanue 301 UC npn 2. 3o0Ha ACHCTBHUSA MPOAYKTOB B3phIBa (OTHCHHOTO II1apa).
B3pBIBE Ta30BO3YIIHBIX, 3. 3oHa I[CﬁCTBI/IS[ yz[apﬂoﬁ BOJIHBI.
TormBoBo3ymHsIX (IBC, 4. 30Ha TEIUIOBOTO MOPAXEHUSI U TOKCHUYECKOTO
TBC) cMmeceit B OTKpBITOM 3aJbIMJICHUSL.
npoctpancTie ([1K-2)

Tunogvie éonpocut 051 noocomosku Kk 3auemy (11K-2)

e  OCHOBHBIE TIOJIOKEHUS TECOPHUHU TIEPEXOTHOTO COCTOSIHUSI.
MojenupoBaHre TPOILIECCOB pacliajia BEIIECTB, IPOTHO3 KayecTBa MPUPOJHOU cpensl (Ha mpumMepe
BBITIOJTHCHUS JTa00paTOPHOM PabOTHI).

e Pacuer 30H mopa)xeHHs MTPH B3PhIBaX MBLIH, a9P030JIeH U XUMHYSCKUX BEIICCTB.

e Pacuer 30H mopaxeHHs MPH B3phIBaX 000y TOBAHHSL.



° OCHOBHBIE TIOJIOKCHUS (bOpMaJ'ILHOfI KHHCTUKHU IMPOLCCCOB IrOpCHUA U pacriaga BCIICCTB.
° OcCHOBHEIE CTa/IuM LCTIHBIX MPOLICCCOB.

q)OpMaJ'ILHaﬂ KMHCTHUKA LCITHBIX TPOLCCCOB. OCHOBHEBIC (baKTopr, BJIMAIOIINAC HAa CKOPOCTh XUMUYCCKUX

HCIMHBIX MTPOLICCCOB.

TOIIJIMBA.

Bupt mporieccoB ropeHus v B3pbIBOB. [IpU4HHBI Iepexo/ia MPOIecCOB FOPSHHUS BO B3PHIB.

Urto Takoe ropeHue?

UYro Takoe roproyee BEIIECTBO?

OcoOEHHOCTH TOPSHMS JKUIKOCTEH.

HazoBure oCHOBHBIE (DAaKTOPBHI, BIMUSIONIME HA CKOPOCTh BBIFOPAHWS TOIUIMBA. PEXHMbI TOpEHHUS

CrpykTrypa miamenu. [lapameTpsl, BIUSIOMNE HA CTPYKTYPY IJIaMEHH.

e JlaTp ompeneneHHEe HWKHETO KOHIEHTPAaUMOHHOTrO mpexaena pacnpoctpanenus miamenn (HKID) u
BEPXHETO KOHLIEHTPAIIMOHHOTO Tipeesa pacnpoctpaneHus miamenu (BKID).
e [lepeuncauTe BUIBI TOPEHNS U TAWTE ONpPEAEICHUE KAKIOMY U3 HUX

[lepeuncnure mporecchl CaMOBO3TOpaHHMSI B 3aBHCHMOCTH OT BHYTPEHHETO HWMITYJbCca, JaiTe
oTIpeesICHHE.

Uro Takoe I1JIK Bpearoro Bemecrsa?

Krnaccudukamms BpeqHbIX BEIIECTB.

Kaxumu HopMaTUBHBIMU JOKyMeHTaMu pernamenTtupyetcs 11JIK BpeaHbIx BemecTs Ha MpeANPUATHIX ?
Uro Takoe TpymIlbl CyMMAaIUy BPEIHBIX BEIIECTB?

bpuzanTHas 30HA (IeTOHAIMOHHASN).

30Ha IEHCTBHS MPOITYKTOB B3phIBA (OTHEHHOTO IIapa).

3o0Ha eHCTBUS YAAPHOH BOJHEI.

30Ha TeII0BOT0 MOPaKEHUS M TOKCUYECKOTO 3aABIMIICHUSI.

5.4. Onucanne KpuTEepHeB OLEHNBAHUS KOMIIETEHI[UI U IKAJIbI OLIEHUBAHUS

Kpurepun onennBanus nabopatopHoi paboTHI.

dopma OlIEHKU

Kpurepuii orieHuBanus

3a4TCHO

Ilems, mOCTaBIeHHAss CTYHEHTY, BBINOJNHEHA TIOJHOCTHIO. BEIMONIHEHBI Bce 3a/aHus,

yKazaHHbIC B pabote. CTy/IeHT B TIOJIHOM OOBEME BIIAJICET TCOPETHUCSCKIM MATEPHAIIOM JUIs

BBITIOJTHEHUST pa0OThL.  UeTko 3HACT BCIO TIOCIIENOBATENHHOCTh BBIONHEHHS PaOOTHI,

[TpaBmIbHO TIOAOMpAET METOMMKY | paMOTHO M TOHATHO OQOPMIIIET OTYET O MPOBEICHHON

pabote. DopMUpYET TONHBINA, YETKUA M COOTBETCTBYIOINIMI LIENSIM ¥ 3a/lauaM BBIBOJI I10
abote. [10THOCTEIO BRITIONHSET TPEOOBaHMS TEXHUKE OC30IMaCHOCTH.

HC 3a4YTCHO

[lenp, mocTaBieHHAs! CTYJIEHTY, HE JIOCTUTHYTA. BBINOIHEHA YacTh 3aaHui WK 3aJ]aHus HE
BBITIOJTHEHB! TTOMHOCTHI0. CTYHEHT IUIOXO BIAJIEET TEOPETHUECKUM MAaTepHalioM IS
BBITIOJTHEHUS Pa0oThI. [lyTaeT mocnenoBaTebHOCTh WM BBIIONHACT HE BCE JTAIbl PaOOTHL
HemnpaBunbHO omnpenensieT HeoOXOMMbIe MapaMeTpbl W pasMepbl. HeOpexHo odopmiserT
OTYET O TIPOJACIAHHOW paboTe, yITycKaeT BaKHbIE MOMEHTHI B oTdere. ChopMHpOBAHHBIM
BHIBOJl O TIPOJICTIaHHOW pabdOTe HE COOTBETCTBYET WIIM YACTUYHO COOTBETCTBYET|

[MOCTABJICHHON OCJIM 1 3aga4aM. HapymaeT Tpe6OBaHI/I$I TEXHHKE 0€30IMacHOCTH.

[TpomMeKyTOUYHBIN KOHTPOJb MPOBOIUTCS B KOHIIE CEMECTpa W3yuYeHHs JAMCIUILITMHBI B (hOpMEe KOHTPOIHHOM

paboThI U 3a4eTa

Kpurepun onieHUBaHWS KOHTPOJIBHON PaOOTHI.

Popma OLIEHKH

Kputepuii onenuBanus

3a4TCHO

3amava, MOCTAaBICHHAs B KOHTPOJBLHON paboTe pelieHa. B mporiecce perieHus 3a1aduu|
OTCYTCTBYIOT OIIMOKM WM OHH HOCSAT TEXHHYCCKHM XapakTep. B peleHud mpucyTcTBYyeT|
MOJHAS WM COKPAICHHAs METOAWKA OMNPEACICHHS HEOOXOMUMBIX KOHCTPYKTHBHBIX,
TEXHOJIOTUYECKMX ¥ TPOYHOCTHBIX MapamMeTpoB. [IpaBMIILHO BBIOPAHBI HEOOXOMMBIC
CIPaBOYHBIC MMAPaMETPhl U JaHbI UX 000CHOBaHMUS. [ pAMOTHO M YETKO C/EJTaH BBIBOJI 110
KXol paboTe.




HE 3a4TCHO 3agava, MMOCTaBJICHHAs B KOHTPOIILHOW paboTe He pelieHa. B mporecce pelreHus 3a1ayy
MPUCYTCTBYIOT TPyOBle OMMOKH, HapyIlleHa METOAWKA M TOCIeJOBaTeNIbHOCTh pacyeToB. B
npolecce PelIeHUs] MCIIONB30BAHA HENPABUIIBHAS METOJMKA ONpEsIeieHUs] HeOOXOMMMBIX
KOHCTPYKTHUBHBIX, TEXHOJIOTHYECKHUX M MPOYHOCTHBIX MAapaMeTpoB. BrIOpaHbI HENMpaBUITHHBIC
CIIpaBOYHbIC MaTepuaibl, JIMOO OHH TIONHOCTBIO OTCYTCTBYIOT. BbIBoJ 1O pabote
OTCYTCTBYET, JINOO c(HOPMYIIPOBAH HEMTPABIILHO, HE 3aTParkBasi IieJlb MOCTABICHHOM
Bajauu.

KpI/ITepI/II/I OICHHMBAHUI 3a4€Ta

dopma OIIeHKU

Kpurepuii onieHuBaHus

3a4TCHO

MOKa3bIBaCT TJIYOOKWE M TIOJMHBIC 3HAHWS [0 PacCMaTpUBACMBIM BOIPOCAM;
XOPOIIIO OPUEHTHPYETCS B TIOCTABJICHHBIX BOMPOCAX, YETKO U JIOTUYHO (OPMUPYET]
Ha HUX OTBET; JEMOHCTPUPYET MOHUMAaHWE BaXXHOCTH MPUOOPETEHHBIX 3HAHUH U
YMEHU ans Oyaymed npodeccCHOHaIbHOM AeATeNbHOCTH; CBOOOJHO BiajeeT|
TEPMUHAMU U OMNpPENCICHUSIMU Kypca AUCIUIUIMHBI, JEMOHCTPUPYET BBICOKHUC
SHAHWSA, COCNUHSS TPH OTBETe 3HAHWA W3 pPa3HBIX pa3lesioB, H00aBIss
KOMMEHTApHH, MOSICHEHHSI, 00OOCHOBAHMUS; OTBEYasi Ha BOIPOC, MOXKET OBICTPO U
0€30MMO0YHO  MPOWILIFOCTPUPOBATh OTBET JIOTIOJHUTEIBHBIMH  TPUMEPaAMU;
TEMOHCTPHUPYET pa3nuyHble (OPMBI YMCTBEHHOHN AESTEIHHOCTH: aHAN3, CHHTE3,
CpaBHEHHE, OO0OOIeHne W T.A., BIAACET apPryMEHTUPOBAaHHOW, TPaMOTHO,
TTAaKOHWYHOM, JOCTYITHOW W TIOHSATHOW PEUYbI0 MPH OOIICHHU.

HC 3a4TCHO

MMOKAa3bIBACT HEJAOCTATOUYHBIC 3HAHUSA MO MOCTAaBJICHHBIM BOMPOCAM; OYECHB ILIOXO
OpHUEHTHPYETCS B  TOCTaBJICHHBIX BOINPOCaX, [laeT HENPaBWIBHBIA U
HEOOOCHOBAaHHBII OTBET Ha TIIOCTABIIEHHBIE BOIPOCHL;, HE JEMOHCTPHPYET
MOHUMaHUE HEOOXOAMMOCTH 3HAHUN M YMEHHU I OyAyIiei npodeccnoHalIbHOM
NMEesSTeNIbHOCTH; HE BIaJIeeT TEPMUHAMHU U ONpPEAETCHUAMU Kypca IHUCIUIUINHBL,
IEMOHCTPHUPYET OUYEHb HU3KHE KadeCTBO 3HAHHMS KOHKPETHOTO MaTepuaja, He
OCHOBBIBASICh HAa MH(POPMAIIMK OCHOBHBIX Pa3/Ie]IOB U TEM JUCIUIUIMHBI, OTBEYas]
Ha BOIPOC, HE JIOTONHSIET rpadMIeCKUM WU WHBIM MaTEpPHaliOM; IPU OTBETE HE
MPUMEHSET JIOTUKY, CpaBHeHHWe, 00o0OmeHne © T.A.; HE TpPaMOTHO, HE

MMOATrOTOBJICHO CTABUT CBOXO PCYLIO IIPHU O6H_[€HI/II/I.

5.4. Onucanne KpUTEpPUEB OLEHNBAHUS KOMIIETEHIMI M IIKAJIbI OLIEHUBAHUS

[Ipn mpomexxyTouHOW aTTecTanuu B (popme 3k3aMeHa, nAud@epeHupoBaHHOTO
3auera, AU(PPEpeHIIMPOBAHHOIO 3ayeTa MpU 3alIUTE KYpPCOBOIO MPOEKTa/padoThl
UCIIOJIB3YETCS CIEAyrolias IlIKajda OLEHUBAHUS: 2 — HEYIOBIETBOPUTENbHO, 3 —

yJIOBJIETBOPUTEIILHO, 4 —

Xopomo, 5 — OTJIIMYHO.

[Ipyn mpomexyTo4yHOM arrectanud B QopMe 3ayeTa HCIOJIb3YeTCs CIeAYIoIast
IIKaja OLEHUBAHUS: 3a4TEHO, HE 3aUTEHO.

Kpurepusimu onieHNBaHus TOCTHKEHUM MOKA3aTENEH SBIISIOTCS:

HanmenoBanune
rmoKazaTens
OLICHUBAHUS pe3yjbTara
00yJeHHS TI0
JIACIIUTIIIHE

Kputepuit oneHnBanus

[1K-2 CrocobeHn ydacTBOBaTh B MPOBEACHUU PACUETHBIX PAOOT (IO CYIIECTBYIOUIUM METOJIUKAM)
IIPU TPOEKTUPOBAHUU CUCTEM 0E30TaCHOCTH B HAHOWHKCHEPUU, B TOM YHCIIC BBITIOIHATH TEXHUKO-
SKOHOMHMYECKOE 00OCHOBaHHE MPOEKTOB

[IK-2.1 BpmonHsieT ucciaenoBaHusl CTPYKTYpbl U CBOMCTB HAHOMATEpHUAJOB U W3JEIMH U3 HUX B
COOTBETCTBUU C TEXHUUYECKOHN M AKCIUTYyaTal[AOHHON JOKYMEHTAIuen




3Hanusa

3HaHWE TEPMUHOB, ONIPEACICHUIN, TOHITUI

3HAaHWE OCHOBHBIX 3aKOHOMEPHOCTENW, COOTHOLIEHUH, TPUHIIUIIOB

O0BeM OCBOCHHOT'O MaTepuasa

[TosmHOTa OTBETOB HA BOIPOCHI

YeTKoCTh U3JI0KEHUSI 1 MHTEPIIPETALIMY 3HAHU I

YMenus OcBoeHHE METOJMK, YMEHHUE pelaTh (TUMOBBIC) MPAaKTHUYECKHUE 3a/ayH,
BBITIOJIHATH (TUIIOBBIE) 3aJaHUS
YMeHHs UCIIONIb30BaTh TEOPETUUECKUE 3HAHUS JJIS1 BBIIIOJIHEHUS 3aJaHUI
M0  MOJCIMPOBAHUIO  KPUTUYECKUX  MPOIECCOB B obOiactu
HAaHOMH)KEHEPHBIX  TEXHOJOTWH,  BbIOOpE  METOIMKH  PEIICHUs
WHXEHEPHBIX 3a/1a4
YMeHHe POBEPATh PEIICHHS M AHAIM3UPOBATh PE3yJIbTaThl
YMeHue KadecTBEHHOTO OQOpMIISITh (IIPE3EHTOBATh) BBHITIOJHEHUE
3aJaHui

HaBbiku HaBbiku pemieHns cTaHIapTHBIX/HeCTaHAAPTHRIX 3a7a4
bricTpoTa BBIMOJHEHHUS TPYIOBBIX NEHUCTBUH M O0OBEM BBINOJIHEHHBIX
3aJaHUN
KavecTBO BBINOTHEHHS TPYIOBBIX JEUCTBUI
CaMOCTOSITENTbHOCTD TJIAHUPOBAHUS TPYJIOBBIX JEHCTBUI

OueHka @penojaBaTeyieM BBICTABISIETCS. HHTETPAIBHO C  Y4ETOM  BCEX

II0OKA3aTeJIed U KPUTEPUEB OLICHUBAHUS.

OHCHKa C(I)OpMPIpOBaHHOCTI/I KOMH@TCHHI/If/i 10 MOKAa3aTeII0 «3HAHMS).

Kputepuit YpoBeHb OCBOEHHUSI U OLIEHKA
2 3 4 5
3HaHue Henocrarounstit 3HaeT TepMUHBI U 3HAeT TEPMUHBI U 3HaeT TEepMUHBI U
TEPMHHOB, YpOBEHb 3HAaHUH olpeieNIeHus1, HO OIIpeCIICHHUSI. OIIpe/IeNICHNs, MOXKET
OTIpENCTICHUM, TEPMHHOB, JomyckaeT HeToyHocTH | OTBeTHI Ha KOPPEKTHO
TTOHSTHIA oTIpeJIecNICHUH, IOHATUH | (HOPMYITUPOBOK. OONBIIMHCTBO c(hopMyTHpOBaTh UX
He oTtBetnin Ha OTBeTHII Ha HEKOTOPBIE | AOTIOJIHUTENIBHBIX CaMOCTOSITEITBHO
JOTIOTHUTENNbHBIC JOTIOTHUTENNbHBIC BOIIPOCOB ApryMeHTHpPOBaHHO
BOIIPOCEHI BOIIPOCEHI OTBETHI Ha BCE
JIOTIOTHUTEIIbHBIE
BOIIPOCHI
3HaHUe He 3naeT ocHOBHBIE 3HaeT OCHOBHEIE 3HaerT, 3HaeT ¥ MOXKET
OCHOBHbIX NPU3HAKU U NPU3HAKU U UHTEPUPETUPYET U CaMOCTOATEIIBHO
3aKOHOMEPHOCTC | onpenenenue onpeneneHue HCIONb3YyeT MIOJYYUTh CBEJICHUS 00
U, COOTHOIICHUH, | xpyTHyeckux KPUTUYECKHX CBEJICHUsI O BOIPOCAX | OCHOBHBIX NPH3HAKAX U
TIpHHIHIIOB IIPOLIECCOB, OCHOBEI IIPOLIECCOB, OCHOBEI 6e30MaCHOCTH HOBBIX | OIIpesieicHUe
(opManbHON KMHETUKN | (POPMaIbHON KMHETHKU | TEXHOJIOTHU U KPUTHUECKHUX

IIpEeBpaILEHHs IIpeBpalLeHHs MaTepHuasoB, IIPOLIECCOB, OCHOBBI
BEILECTB, BEIIECTB, OCHOBHBIC ITPU3HAKH | (pOpMasIbHOM KMHETHKH
TeTepPOreHHBIE PEAKIUU | TETCPOTCHHBIC PEAKLUUH | U ONpeAeIcHUe IIpeBpalleHNs BEIIECTB,
TOpEHHS, LIEITHbBIE ropenus, LEIHBIC | KPUTUYECKUX reTepOreHHbIC PEAKLIMHU
IIPOLIECCHL, a TaK IIpONCCCEL, a4  TaK | poneccoB, OCHOBBI TOpEeHUs], LEIHBIE
TEOpHIO nepexoquoro | TCOPUIO  HEPEXOMHOTO | hopmanbHOU MPOLECCHI, & TAK TEOPHIO
COCTOSIHUS COCTOMHMA KHHETUKHI MEPEXOAHOTO COCTOSTHUS

IIpeBpalLEHHs

BEIIECTB,

reTepOreHHbIE

peakuMu  TOpEeHwus,

LETHBIE MPOLECCHI, a

TaK TEOPHIO

HEPEXOTHOTO

COCTOSAHUA




O0BeM
OCBOEHHOTO
Marepuaa

He 3naer
3HAYUTEILHOU YacTH
Marepuana
MCIUILIHHBI

3HaeT TONBKO
OCHOBHOU MaTepuan
JVCLUTUTIHEL, HE
YCBOMIJI €T0 JeTaneu

3HaeT MaTepual
JACIIUITIMHBL B
JIOCTATOYHOM
o0BeMe

OO6namaet TBEPIBIM U
ITOJTHBIM 3HAHHEM
MaTepuaia
JUCIMILINHEL, BIAJEET
JIOTIOJTHUTETLHBIMI
3HAHHUSMH

IlonnoTa oTBETOB
Ha BOIIPOCHI

He naet oTBEeTHI HA

JlaeT HeImoTHBIC

JlaeT oTBETHI Ha

JlaeT morHbBIE,

YeTKOCTH
H3JI0KEHUS 1
MHTEPIIPETAIH
3HAHUH

OOJIBIITHCTBO OTBETHI Ha BCE BOMPOCHI, HO HE BCE - | pa3BEepHYThIE OTBETHI HA
BOIIPOCOB BOIPOCHI IOJIHBIE [IOCTABJICHHBIE BOTIPOCHI
Wznaraer 3Hanus 6e3 W3naraet 3Hanwus ¢ Wznaraet 3nanms 6e3 | Vznaraer 3HaHWA B
JIOTUHYECKOH HapyILCHUsMU B HapyIICHUH B JIOTHYECKOM
MI0CJIE0BATENBHOCTH JIOTUYECKOH JIOTUYECKOU 10CJIEI0BATENBHOCTH,
IOCJIEI0OBATEIILHOCTU IIOCJICAOBATCIIBHOCTHU CaMOCTOSTECIIBHO UX
HHTEPIIPETUPYS U
aHAIU3UPYS
He nnmoctpupyer Beinonnser Brimomnusier Beinonnser
H3JI0KEHUE MOSICHSIFOIINE CXEMBI U | IOSACHSIOLINE MOSICHSIOIINE PUCYHKH U
TIOSAACHAFOIITMHA PUCYHKH HCGpQ)KHO nuc PHUCYHKH B CXCMBI CXEMBI TOYHO 1

CXeMaMU, PUCYHKaMHU
U IpUMEpaMu

omnOKaMu

KOPPEKTHO U
MOHSTHO

aKKypaTHO, pacKpbIBast
MIOJTHOTY YCBOCHHBIX
3HAHUHA

Hesepno nznaraer u
HHTEPIPETUPYET
3HAHUA

Honyckaer
HETOYHOCTH B
U3JI0KCHUU U
HHTEPIPETALUH
3HaHUH

I'pamotHO 1 IO
CYILECTBY U3JIaraer
3HAHUA

I'pamoTtHO ¥ TO4YHO
W3JIaraeT 3HaHus,
Jenaer
CaMOCTOSITEJIbHBIE
BBIBOJIBI

OHCHKa C(l)OpMPIpOBaHHOCTI/I KOMH@TCHHI/Iﬁ 10 TTOKA3aTEII0 «Y MECHUS.

Kpurepuii

ypOBeHL OCBOCHHUS U OLICHKa

2

| 3

| 4

| 5

[TK-2 CriocoOeH y4acTBOBaTh B MPOBEJCHUN PACUETHBIX pa0dOoT (TI0 CYIIECTBYIOMUM METOAUKAM) MPH
MPOSKTHPOBAHUM CUCTEM O€30MacHOCTH B HAHOWHXKEHEPWUH, B TOM YHUCJE BBHITIOTHATH TEXHUKO-
HKOHOMHYECKOE 0O0CHOBaHHE MPOEKTOB
IIK-2.1 BeInonHseT uccienoBaHUs CTPYKTYpPbl M CBOWCTB HAaHOMAaTEepHAJIOB U M3JEIMA U3 HUX B
COOTBETCTBUU C TEXHUUYECKON M HKCIUTYaTAlIMOHHON JOKYMEHTAIUEH

OcBoeHue  Meronuk, | He ymeer BBIONHATD
yMeHHe pemars | TUIOBBIC 3a/laHUs
(THTOBBIC) J1a00PaTOPHBIX

MpaKTUYECKUe 3aaayd,
BBITIOJIHATE (TUIIOBHIE)

3aJaHusA

peuiaTb TUIIOBLIC
3aga4yu ¢
HCIIOJIb30BaAHUECM
HU3BCCTHOI'O

pabor, He crocobeH

aNropuTMa ACHCTBUN

‘YMeeT BBITTOTHATE
THUIIOBBIE 3aIaHMS,
CrocoOeH penath
THUIIOBEIC 3aJ]a4H C
MPUMEHEHUEM
HU3BECTHOI'O
aJroputMa AecTBUiA

YMeeT BBIIOIHATD
THUIIOBBIC 3aJaHH,
croco0eH penath
THUIIOBBIE 33J1a4H,
IPeAyCMOTPEHHBIE
paboueii mporpamMmont

VYMeeT BBIOTHSITh
3a/1aHus ¥ peliaThb
3aJ1a4H ITOBLIIICHHOM
CJIOKHOCTH

YMmeHnus ucnonb3oBats | He moxer yBsizpiBaTh | McnbIThIBaeT
TEOPETUICCKUE 3HAHUS | TEOPHUIO C IPAKTHKOM, | 3aTPyTHEHUS B
IS BBITIOJTHEHUS | HE MOXKET OTBETUTH | MIPUMEHEHUU TEOPHH
3aaHUH o | Ha MPOCTBIC | TIPH BBINOJIHEHU T
MIPOBEICHUIO BOTIPOCHI, CBSI3aHHBIC | MPAKTUYECKHX 3aJad;
MIPOEKTHBIX PEIICHUN B | C BBIINOJIHEHUEM | 00OCHOBAaHUU
obnacrtu 3a/1aHusl, HE MOXET | MOJIYYEHHBIX
HaHOMH>KEHEPHBIX 000CHOBaTh  BEIOOp | PE3yJILTATOB
TEXHOJIOTHH, BBIOOpE | METOJA MPH PEIICHUH

METOJMKH  pElIeHUs | MPAKTUYECKUX 3ajad;

[IpaBuiibHO MpUMEHSIET

YMmeer npuMeHATh

MOJTY4YCHHBIC 3HaHUSA | TEOPETHUUYECKYIO 6agy
pu BBIITOJIHCHHH, | JHCIUIUIMHBI IPH
00OCHOBAHHM PEMICHUHN | ppinonHeHnH BCEX
M 3aluTe 3aJaHui. BHJIOB 3a/1aHMii,
I'pamoTHO mnpUMEHSIET
PaMOTHO  IIPHMCHAC npeaaraet
METOIMKH BBITTOJHEHHUS

COOCTBEHHBIE
71ab0paTOpHBIX padoT u

METOJIbI pEIICHNUS,
aIrOPUTM peleHus
sazau TPaMOTHO

000CHOBBIBAET




WH)KEHEPHBIX 3a/1a4 HE MOXET MOy ICHHBIC
00ocHOBaTh pe3yNbTaThI
TTOJTyYeHHBIE
pe3yIabTaTHI
Vmenue MpOBEPsATh | JlomyckaeT rpyoble Jlonyckaer ommoOku He nomyckaer CaMoCTOSITENBHO
pelenus U | ommbku npu IIPY PELICHUH 33124 OIIMOOK TPH PEIICHNH | aHAIH3HPYET
AHAJIM3UPOBATh BBITMOJIHEHUH U BBIOJTHEHUU 3a/1a4 U BBIIOJIHEHUHU HOJIy4eHHbIE
Pe3yNIbTaTEL 3a[aHuil ¥ pelieHuy | 3a0aHu. 3aIaHHH. pe3yIbTaTHI
MPAaKTUYECKUX UcnerrsiBaet dopmynupyer, NpH pELICHUH 3a1a4
3a7a4. 3aTpyIHEHHUA IIPH 00OCHOBBIBACT U W BBIIIOJTHEHU N
He criocoben (GopmymMpoBaHnHu 1 JienaeT BBIBOJBI 10 3aJaHnM.
c(hOpMyIHpPOBATH U 000CHOBAHHH paboram CaMOCTOSTENILHO
060CHOBATh BEIBOLI | BPIBOAOB bopmynupyert,
o pabore. 000CHOBBIBAET U
JieJIaeT BBHIBOABI 110
pabotam
Vmenue He criocoben Heo6pexHo IToHATHO U KOPPEKTHO | YMeeT KaueCTBEHHO,
Ka4eCTBEHHOTO KayeCTBEHHOI0 odopmirsieT odopmisier BEPHO M aKKypaTHO
oopmiLsiTh 0hOpMIIITH (peseHTyer) (Tipe3eHryer) ohopMIIITh
(TpeseHTOBATH) 5 (TIpe3eHTOBAaTh) BBITOTHEHIE BBINOJIHEHME 3aJaHui | (IIPE3eHTOBATH)
BBINOJHEHUE 3allAHUN | ppirorHeHne 3aaHuit BBITIOJTHEHHEIE
3aJaHuN 3aJaHusg

Ornenka copMUPOBAHHOCTH KOMIIETEHITHH TI0 MTOKa3aTemo « HaBbIKnY.

Kpurepuit

YPOBGHL OCBOCHHUS U OLICHKaA

2 |

3

4

5

[TK-2 CriocoOeH y4acTBOBaTh B MPOBEJCHUN PACUETHBIX pa0dOoT (TI0 CYIIECTBYIOMUM METOAUKAM) MPH
MPOSKTHPOBAHUM CUCTEM O€30MacHOCTH B HAHOWHXKEHEPWUH, B TOM YHCJE BBHITIOTHATH TEXHUKO-
HKOHOMHYECKOE 0O0OCHOBaHHE MPOEKTOB
[IK-2.1 BpinmonHseT uccienoBaHUs CTPYKTYpPbl M CBOWCTB HAaHOMAaTEepHAJIOB U M3JEIMA U3 HUX B
COOTBETCTBUU C TEXHUYECKON U HKCIUTYaTAlIMOHHON JOKYMEHTAIUEH

Hagwixu pemenns
CTaHJAPTHBIX 3a7a4

He obOmamaer
HaBBIKAMH
BBITIOJTHEHHS 3aJaHUN
W peIIeHus
CTaHJapPTHBIX 3a/1a4

HcnerteiBaeT
TPYAHOCTH TIPH
BBITTOJTHCHU U
3aJlaHUM U PEIICHUS
CTaHJAPTHBIX 3a/1a4

He ncneiTeIBacT
3aTpyIHEHUI pu
BBITIOJTHEHHU N 3aJaHUN
1 pemeHus
CTaHapTHHIX 3a/1a4.
UcneiTeIBaCT
3aTpyIHEHUS IPU
BBIITOJTHEHUH
HECTaHAapTHBIX
3a/laHul U pelIeHUs
HECTaHJapPTHBIX 3a/1a4

O06namaeT HaBBIKAMU
TIPH BBITTOJTHEHUT
3aJIaHUI U peleHns
CTaHIapTHHIX 3a/1a4.
He ncnbiTeIBacT
3aTPYAHCHUS MIPH
BBIIOJIHEHU U
HECTaHIaPTHBIX
3aJJaHU{ U PEIICHHS
CJIOXKHBIX 3a/1a4

BricTpota He BBINOJIHACT | BoimonHser Boimonnsier TpynoBeie | BrimonHser
BBITIOTHEHUS TPYIOBbIC JCHCTBHS | TPYAOBBIC JCHCTBHs | ACHCTBHS, BBINOJHSCT | TpynoBBIE JEHCTBHS,
TPYAOBBIX NEHCTBUU M | WIH BEITIOJTHSACT | MEIUICHHO, c | Bce MOCTABJIEHHBIE | 110CTABIICHHBIE
00BEM BEHITIOTHEHHBIX | OY€Hb MEUICHHO, HE | OTCTaBAHUEM oT | 3amaHus ¢ | sananns
3amaHAN JOCTHUTas YCTaHOBJICHHOTO co0moeHreM KAYECTBEHHO H
TTOCTaBJICHHBIX 3a/1a4 | Tpaduka YCTaHOBJIEHHOTO GICTpO
rpaduka
Ka4ecTBO BHIIONHEHHA | BpIIOIHSIET Beinonnser Bemonusier Tpynoseie | Bwimonnsier
TPYAOBBIX ACHCTBHI TPYIOBbIE ACHUCTBUSL | TPYAOBBIE NCUCTBHSA JaeicTBus TPYIOBBIE ACUCTBHS
HEKa4eCTBEHHO C HETIOCTAaTOYHBIM Ka4eCTBEHHO KauyeCTBEHHO, B TOM
KauecTBOM yuClie Ipu
BBITTOJTHCHUH
CJIOXKHBIX 3aJaHUI
CaMOCTOATEILHOCTh He moxer Brinonusier CamMocTosTEeNbHO [onHocTbIO

TIJIaHUPOBAHUSL




TPYIOBBIX ACUCTBUI

CaMOCTOSITEIBHO TPYIOBBIE IEHUCTBHS BBITIOJTHSECT TPYAOBBIE | CAMOCTOSATEIHEHO
TUTAHUPOBATH U C IOMOUIBIO JIEHCTBUS C BEITTOJTHSCT
BBITIOJTHATH HACTABHUKA KOHCYJIbTaIuen TPYHOBEIE O6€3
COOCTBEHHBIC HaCTaBHUKA ITOCTOPOHHEH
TPYZAOBBIC ICHCTBHS MTOMOIIIN

6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJIUYECKOE OBECIIEYEHHUE

6.1. MaTepuajabHO-TeXHHMYECKOe o0ecreyeHne

Ne HanmenoBanue criennaibHbIX oMerieHuid 1 | OCHAIEHHOCTh CIEIUAIbHBIX TTOMEIICHUH 1
MTOMENICHUH JJIS1 CAMOCTOSITEILHOM pabOThI MTOMEIICHHI JJI1 CaMOCTOSITEIHHON paboThI
1 Y4eOHast ayTuTOpHs JIs1 IPOBEICHUS JIEKIIMOHHBIX 1 Crienmanu3upoBaHHas MeOeTb.
MPaKTUYECKUX 3aHATHUM, TPYNIOBBIX U IIpoektop, KOMIIBIOTEP, ABTOMATU3UPOBAHHBIN SKPaH,
WHAWBUIYaJIbHBIX KOHCyHBTaHHﬁ, TECKYIIETO0 KOHTPOJIA, MAarHuTHO-MEJIOBasg JOCKa
'YK 617
2 VY4ueOHas ayJuTOpus JJIs IPOBEJCHHUS JIA00PATOPHBIX Crienanu3upoBaHHas MeOeNb, KOMITBIOTEP, MATHUTHO-
pabor 'YK 613 MeJoBast JO0CKa, ycTaHoBKa Ans onpenenenus KIT/ u
CKOPOCTHU BbII'OpaHus TOIJIMBA, YCTAHOBKA JJIA
OINpPCACIICHNS BCIILIIIKW U BOCIUIAMCHCHU S TOIUIMBA
3 YUATAIBHBIA 3a)1 OMOJIMOTEKH 1A CaMOCTOSITEIbHOHU CHCHI/IaHI/I?)I/IpOBaHHaﬂ MCGGJ'[L, KOMIILIOTEPpHAas
pa6OTI)I TCXHHUKA, NIOJKIHOYCHHAA K CCTU ((I/IHTepHCT» u
UMEIoNIas TOCTYI B DJIEKTPOHHYIO HH(POPMAITMOHHO-
00pa3oBaTeLHYIO CpeIy
4 MeTomuieckuii kKabuHeT Crienmanu3upoBaHHas MeOeITb; MyJIbTUMEINIHBIH
IIPOCKTOP, HepeHOCHOﬁ OKpaH, HOyT6y1(
6.2. JIneH3MOHHOE H CBOOO/IHO PacpocTpaHsieMoe MPOrpaMMHoe ofecrieueHne
Ne [IepeueHb JIMIIEH3MOHHOTO PexBu3UTHI NOATBEPKAAOLIETO TOKYMEHTA
MIPOTrPaAMMHOTO 00€CTICUEHUS.
1 Microsoft Windows 10 | Cornamenune Microsoft Open Value Subscription
Kopnoparusnas V6328633. Cornamenne aercrsutenbHo ¢ 02.10.2017
o 31.10.2023). Horosop MOCTaBKH 1o
0326100004117000038-0003147-01 ot 06.10.2017
2 Microsoft Office Professional Plus | Cornamenune Microsoft Open Value Subscription
2016 V6328633. Cornamenue aeiicteurensuo ¢ 02.10.2017
no 31.10.2023
3 Kaspersky  Endpoint  Security | CyOnuuen3uonnsiii gorosop Ne 102 ot 24.05.2018.
«Crannaptabiil Russian Editiony Cpox nevictBust nurensuu 10 19.08.2020
I'paxxnancko-npaBoBoit Jlorosop (Kontpaxt) Ne 27782
«[TocTaBka mpojieHHs TpaBa MoJIb30BaHUS (JUICH3UHN)
Kaspersky Endpoint Security ot 03.06.2020. Cpoxk
nercteusa nuneH3un 19.08.2022r.
4 Google Chrome CBoboano pacnpoctpansiemoe I1O cormacHo ycnoBusiM
JIUI[EH3UOHHOTO COTJIAIICHUS
5 Mozilla Firefox CBoboxno pacnpoctpansiemoe I1O cormacHo ycnoBusiM

JIJMIIECH3UOHHOT'O COrJIallICHUA




6.3. Ilepeyenn yueOHbIX H3aHUI U yUeOHO-MeTOAUYECKUX MAaTEPHAJIOB

Ilepeuenwv ocrosHotl tumepamypbl

1.MoaenupoBaHue KPUTHYCCKUX IPOIECCOB B HAHOWHKCHEHUHM [DIEKTPOHHBIM pecypce]| : ydeOHOe
mocodue mjis CTyIEeHTOB HampasicHus OakanaBpuara 28.03.02 - HanoumxeHepus, nNpo@uib MOATOTOBKU -
"Be3onacHocTh cucTeM U TexHOnoruii HanonmxkeHepun" / kad. BXK/ ; A. H. JlonaHoB. - DNeKTPOH. TEKCTOBBIC
naH. - benropon : M3marensctBo BI'TY um. B. I'. Illyxosa, 2017. - 1 am1. onr. auck (CD-ROM) : puc., Tadm. -
3ari. ¢ TMTYII. dKpaHa. - (B koHB.) : 30.00 p. 3.P. N 3569

https://elib.bstu.ru/Reader/Book/2017062310565636600000655230

2.MojaennpoBaHre KPUTHUECKUX MPOLECCOB B HAHOMHXKEHEPUU [ DIEKTPOHHBINA pecypc| : METOANYECKHE
yKa3aHHUs K BBITIOJTHEHUIO KypCOBOW paOOTHI IJIs CTYyIEHTOB HAIpaBJIeHNs OakajiaBpuaTa

28.03.02 - HanouwmxeHepus, NpOPWIb MOATOTOBKKM - "Be30macHOCTh CHUCTEeM W TEXHOJIOTHH
HanoumxkeHepun'/ xad. BXK]/ ; coct.: A. H. Jlonmanos, 1. B. IIpymkoBckuii. - DIEKTPOH. TEKCTOBBIC JaH. -
benropon :

M3marensctBo BI'TY mMm. B. I'. Illyxogra, 2017. - 1 a1. onr. muck (CD-ROM) : tabm. - 3ari. ¢ TUTYIL.
sKkpaHna. - (B koHB.) : 30.00 p.2.P. N 3570

3. Ilyn, Y. HawnorexHonoruwm : y4ed. mocobue : mep. ¢ anr. / U. [Tyn, @. Oyanc. - 2-e usz., gom. - M. :
Texnochepa, 2005. - 334 ¢.

4. Jleimuan B.H. MogenupoBanue CBSI3aHHBIX INPOLIECCOB B PEarupyromUX cpeaax [DIeKTpOHHBIN
pecypc]: moHorpadus/ Jlevinua B.H., ImurpueBa M.A. — DIeKTpoH. TeKCTOBbIe NaHHbIe. — KamuHuHTpan:
bantuiickuit  penepanbubiii yauBepcuteT MM. Mmmanmymna Kanrta, 2012. — 241 c¢. — Pexum npoctyma:
http://www.iprbookshop.ru/23805. — 35C «IPRbooks», 1o naposio

5. KymuxoB M.M. Texnonorun pa3pabOTKH MpOrpaMMHOTO OOecCTedeHus] Al MaTeMaTH4ecKoro
MozenupoBaHus (uznyeckux mporeccoB. Yacte 1. Vcmomp3oBaHWE CYHNEpKOMIBIOTEPOB, OCHAIEHHBIX
rpa@UUYeCKUMH YCKOPHUTEIIMH [DJIEeKTPOHHBIN pecypc]: ydueOHoe mocobue / KymukoB WM.M. — DJeKTpoH.
TeKCTOBbIe AaHHbIEe. — HoBocuOupcek: HoBocuOupckuil rocyapcTBeHHBIH TeXHUYECKUN yHUBepcHuTeT, 2013. —
40 c. — Pexxum poctyna: http://www.iprbookshop.ru/45044. — 3BC «IPRbooksy, mo mapoito

Ilepeuens donorHumenvHOU TUMEPAMypol:

1. I'yces, A. . Hanomarepuaisl, HAHOCTPYKTYphl, HaHoTexHojoruu / A. WU. I'yces. - U3a. 2-¢,
uctp. - Mocksa : ®usmariut, 2007. - 414 c.

2. Munbko, H. Y. MeToab! onyueHus u cBoiicTBa HaHOOOBEeKTOB: MoHorpadus / H. M. Munbko,
B. M. Hapres. - benropon: N3n-Bo BI'TY mm. B. I'. Illyxosa, 2005. - 104 c.

3. Ky3pmun A.M. MogenupoBanue (QU3NIECKAX TMPOIECCOB B DJHEPTETHUCCKHUX SIICPHBIX
peakTopax Ha OBICTPBIX HEWTpoHax [DIEeKTpOHHBIA pecypc]: yueOHoe mocobue s By3oB/ Kysemun A.M.,
[MImener A.H., Anics B.A.— DnekTpoH. TekcToBbIie JaHHBIe.— M.: M3aatensckuit nom MOU, 2015.— 128 c.—
Pexxum nocryma: http:// www.iprbookshop.ru/33224.— DBC «IPRbooksy, o mapoJito

6.4. IlepeyeHb HHTEpPHET pecypcoB, MPo¢eCCHOHAIBHBIX 0a3 JaHHBIX, HH(POPMANMOHHO-CIIPABOYHBIX
cucTeM

1. KoncynpranT mwiroc. Hagexxnas mpaBoBasi moaepikka www.consultant.ru

2. Hayunas snexrponHas Onbnnoreka www.elibrari.ru

3. OdurnmanbHbIi caliT benropoackoro rocy1apcTBEHHOTO TEXHOJIOTHYESCKOT0 YHUBEPCUTETa Www.bstu.ru
4. ®I'bYH Bceepoccuiickuii ”HCTUTYT Hay4HOH 1 TeXHHYecKoH nH(popMannu Poccuiickoil akageMun HayK
http://www.viniti.ru/

5. HezaBucuMbIit HAyIHO-TEXHIUYECKHUH mopTal http:/ntpo.com

6. DnekTponHas oubamoreka. Hayka m Texamka http:/n-t.ru/

7. OO0 Accouunanyst HXeHepHOT0 00pa3oBanus B Poccuu http://aecer.ru




