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1. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 110 JUCHUITIJIMHE

Kon u HanmeHoBaHMe noka3arens OLCHUBAHUS
Kog u HauMEHOBaHHUE e3yJbTaTa 00yueHHs N0 AUCIHUIUIHHE
Kareropus (rpymma) A pesy i et
. HaUMEHOBaHUE HUHAMKATOpa
KOMIIETEHLIU I
KOMIIETCHLIUU JOCTHXKEHUS
KOMIETEHIIUU
VYuactue B coctaBe | [IK-2 Criocoben [IK-2.1 Bemonuger | 3HaHWsi:  TpaBUI  IPOEKTHUPOBAHUS
KOJIJIEKTHBA B y4acTBOBaThb B UCCIICI0OBAHUS HaHOOOBEKTOB, IPHEMbl U  METOJBbI
IIPOEKTHBIX paboTax | MPOBEACHUU CTPYKTYPHBI U paboTbl ¢ BBICOKOTEXHOJIOTMYHBIM
10 CO3JJaHMIO U pacueTHbIX padoT CBOICTB 00OpyZOBaHHEM, HEOOXOOUMBIM ISt

MIPOU3BOACTBY
HAaHOOOBEKTOB U
HM3JIETUHA Ha UX
OCHOBE

(0 CymIecTBYIONTNM
METOIAMKAM) TIPH
MPOCKTHUPOBAHUH
CUCTEM
0e301acHOCTH B
HaHOWH)KEHEPHH, B
TOM YHCJIIC
BBITTOJTHSTh
TEXHUKO-
AKOHOMHUYECKOE
000CHOBaHUE
MPOEKTOB

HAaHOMAaTEPUATIOB U
U30EINUi U3 HUX B
COOTBETCTBUH C
TEXHUYCCKOH U
9KCIUTyaTaluOHHOMN
JIOKyMEHTaIuen

MOJYy4YEeHHUS] HAHOOOBEKTOB.

YMeHHUsI: BBHINOJIHATH BO3JIOKCHHBIC HA
HETO MOPYYEHUsS B COCTaBE KOJUICKTHBA;
MPEIOCTABIIAT PYKOBOJHTEIIO
KOJUIEKTHBA JaHHbIE O MPOJCIaHHON
paboTe; MPOBOAWUTH PSAA KOMIUIEKCHBIX
Mep, HEOOXOAMMBIX IJIsl CO3JaHUS H
MIPOM3BOACTBA HAHOOOHEKTOB.

Hagbiknu: paboTsl Ha 000PYIOBAaHUH IS
NOIY4YEeHUs HAHOCTPYKTYp; HaBbIKAMU
MPOBEICHUS MPOCKTUPOBAHUS
HAaHOMATEPHAJIOB; HABBIKAMHU PabOTHI Ha
npubopax ©  00OpyIOBaHMUM  MpHU
MPOM3BOJCTBE HAHOOOBEKTOB

2. MECTO JIMCIUATIIMHBI B CTPYKTYPE OBPA30OBATEJILHOM ITPOT'PAMMBI

1. Komnerenuus IMKB-2. CocoGHOCTh y4acTBOBaTh B MPOBEACHUH PACUETHHIX PadoT (1O CYLIECTBYIOLUIMM

MCTOIII/IKaM) IIpu MIPOCKTHUPOBAHUU CHCTEM 0e30IacCHOCTH B HaHOWHXCHCPUH, B TOM 4YHCJIC BBIIIOJHATH

TEXHUKO-DKOHOMHYECKOE O0OOCHOBaHME ITPOCKTOB.

JUCHUILIMHAMM:

JlanHast koMImeTeHIus (HOpMUpPYETCs  CIEIyIOUMMU

Cranus

HanmenoBaHnust TUCIIUITINHEI

duzndeckas XUuMus JUCTICPCHBIX CUCTEM M IMTOBCPXHOCTHBIX SIBJICHUI

KOMHLIOTepHOC MOACIIMPOBAHUC CUCTCM U TEXHOJIOTUH B HAaHOMHXXCHCPUU

MO,Z[eJ'II/IpOBaHI/IC KPUTHYCCKUX MPOLCCCOB B HAHOMHIKCHCPUU

MopenupoBanue 6€30MMaCHBIX TEXHOJIOTHH HAHOMH)KCHEPUHT

OCHOBBI HAYIHBIX HCCIICTOBAaHUI

SR Rl Pl I

Bbe3onacnas rexHoorus AUCTICPCHBIX CUCTCM U HAHOPA3MCPHBIX

(YHKUIHMOHATBHBIX OOBEKTOB

=~

PacueT 1 mpoekTHpoBaHNE CUCTEM 0€30MMaCHOCTH B HAHOMH)KEHEPHH

*®

Cuctemsl obecrieueHus1 6€30MacHOCTH B HAHOMH)KCHEPHH

IIpenaumioMHas IpaKTHKa

3. OFbEM JIMCIIMITIJIMHbI

OOr11ast TPyI0EMKOCTh JUCIUTUIMHEI COCTABIsIeT 3 3a4. enuHuIl, 108 vacos.

dopMa MPOMEKYTOHUHOM aTTeCTallUX 3a4€eT

Bun yuebnoit paboTh Bcero Cemectp
4acoB No 2
OO6mr1ast TPyT0EMKOCTE AVCIMILTAHBI, Yac 108 108




KonTakTHasi padora (Ay1uTOpPHBIE 3aHATHS), B T.4.: 36 36
JIEKITAHA 17 17
nabopaTopHEIE 17 17
MPaKTUYECKUE

IpYINOBBIC KOHCYJIBTAIMU B IEPUO]] TEOPETHYECKOTO 00yUEHHS U 2 2
MPOMEKYTOUHON aTTeCTAIIMN

CamocTosiTeIbHAsi padoTa CTYAEeHTOB, BKJIIOYasi 72 72
HHIUBHUIYAJIbHbIE H TPYNNOBBIE KOHCYJIbTAIHHA, B TOM YHCJIE:

KypcoBoii mpoekt

KypcoBas pabota

PacuertHo-rpadudeckoe 3aianue

WHnuBHIyalbHOE JOMAITHEE 3aJaHue 9 9

CaMocTosTenbpHas pa60Ta Ha NOATOTOBKY K ayAUTOPHBIM
3aHATHAM (J'ICKLII/II/I, MPAKTUYICCKUC 3aHATU, na6opaTopHLIe

3AHATHA)
3auer
4. COAEPKAHME JUCLATLIMHBI
4.1 HaumeHoBaHue TeM, HX COAeP:KaHUE H 00beM
Kypc 1 Cemectp 2
O0BeM Ha TEeMaTHYECKUHN pa3es
10 BUJaM y4yeOHOI HarpysKkH,
yac
X
Ne HaumenoBanue pasnena o o _‘m:
n/n (KkpaTkoe coziepsKaHue) E 2 5 2 =
S | B |s2di;
= =% €£8|5 <2 &8
S| EE| SE[gEcss
B | EE| §E|2g3H3
5 | E8 58088785
1. OcHOBHBIC IPHUHIIUIIEI MOJICTHUPOBAHUS 0€30MACHBIX TEXHOJOTUI B HAHOMH)KEHEPUU U CPE/ICTBA
obecrnieueHus 6€30MacCHOCTH
3amaua kypca. Llenb, conep:kaHne U OCHOBHBIE HOHSTHS ) 2 20
U3y4aeMoil TUCUUTUTHHBIL.
[IpuHUMIIBI, METOABI M  CPEACTBA  MOJENHPOBAHMA | 3
0€30MMacHbIX TEXHOJIOTHI B HAHOMH)KEHEPHH.
[TpuHIMIT HOpMHUPOBaHMSI TTOKa3aTeneil 6€30MacHOCTH
2. KommbproTepHoe MOJeIMpOBaHWEe O€30MacHBIX TEXHOJIOTHMH B HaHOWHXKeHepuu. Paborta ¢
MIPOrpaMMHBIMU KOMILJIEKCAMH.
BBenenue B KOMIBbIOTEPHOE MOJEINPOBAHUE U OCHOBBI 3 3 43
paboThI ¢ KOMIUIEKCOM CIEIUATU3UPOBAHHBIX MPOTPAMM.
KoMmbprorepHoe MoiennpoBanne 0€30MacHBIX TEXHOIOTHI
B HaHOMH)KeHepuH. O3HaKOMIIEHHE ¢ paboTOn 3 3
crienaan3upoBaHHON TporpaMmbl «SIGMA.
Pabora ¢ nporpammHbIME KOMITIEKCaMHU. O3HAKOMIICHUE C
pabotoii criennanuzupoBanHoi mporpammbel ChemOffice 3 3
v.6. OBnasieHre HaBBIKaMH PabOThI ¢ IPOTPAMMHBIM
komruiekcoM PRIZMA nns pacyera 3arpsisHEHUS
aTMocdepsl MPOAYKTaMH FOPEHUSI. 3 3
BCEI'O 17 17 63




4.2. Conep:kaHue NPaKTHIECKUX (CeMUHAPCKUX) 3aHSITHIA
He npenycMoTpeHo yueOHBIM IIIaHOM.

4.3. Conep:xanue JJa00OpaTOPHBIX 3aHATHH

No HanmenoBanue Tema mabopaTopHOTO 3aHITHS K-Bo K-Bo
n/n | paszena AUCHUIUINHBI 4acoB 4acoB
CPC
cemectp Ne 4
1 DUBHKO-XUMHUECKHE Bronnoe 3anstue. Odopmiienne pador. 2 2
OCHOBBI OKHUCJICHUS U OnpeneneHye Kl TOOYHOIO yCTpolcTBa | 2 2
pacrnaja BelecTB Omnpenenenre BIaXXHOCTH TOMJIMBA U 2 2
BBIX0/1a JIETYYMX KOMIIOHEHTOB
MoaenupoBaHue IEMHBIX TPOILIECCOB 3 3
2 OCHOBBI KHHETUKHU U 3ammTa 1a00paTOPHBIX PadOT 2 2
MOJIETMPOBAHUS MounekynsipHoe MOAEIUPOBAaHKE IIpoLieccoB | 4 4
B3PBIBHBIX IPOIIECCOB pacnajzia BeuIecTB 110 TEOPHH MEPEXOTHOTO
COCTOSIHUS
3ammTa 1a00paTOPHBIX PadOT

UTOI'O: | 17 17

4.4. Coaep:xaHue KypcoBOro npoexkra/padornl

He npenycMoTpeHo yueOHBIM IIIaHOM.

4.5. Conep:xxaHue pacuyeTHO-rpauuecKoro 3agaHus,
WHAMBHIYAJILHBIX 10MAIIHHUX 32 JaHHii

WnnuBupyansuele gomamnue 3amganust (MJI3) mo mucumrmummue «MognenupoBanue Oe30mMacHbIX
TEXHOJIOTHI B HAHOMHXCHEPHUW» BHIMOTHAIOTCA OakanaBpamu HampasieHus 28.03.02 — Hanoumxenepus Bo 2
ceMecTpe.

Brmonaenne V13 sBisieTcsl BaKHBIM 3TalloM B MPo(ecCHOHaIbLHON OTOTOBKE OaKalaBpoB, TaK KaK
MO3BOJISIET UM OBJIAZCTh HEOOXOAMMBIMU HaBBIKAMH. JTO CaMOCTOsITeNIbHAsg y4yeOHas pa®oTa, BBITIOJTHAEMAs
OaxanmaBpaMH IIOJ PYKOBOJACTBOM IIperojaBaTeliel, ciy)kaiias Ul 3aKpelIeHUs] TEOPETUYECKUX 3HaHUil,
(hopMHUpOBaHUs HABBIKOB IPUMEHATH 3HAHUS [UIS PELICHUs IPUKIIAAHBIX 3a/a4. Ero BHIIIOJIHEHUE CIIOCOOCTBYET
Pa3BUTHIO HABBIKOB HCCIIEAOBATENBCKOM PabOThI, TBOPYECKOTO MBILIUICHHS.

lenpro WHAMBHAYaNbHOIO JOMAIIHETO 3aJaHUA COCTOMT B 3aKpelUICHMM 3HAaHMW W yMEHUH,
MOJy4EeHHBIX Ha 3aHATUH, OTPaOOTKE HABBIKOB, YCBOGHHM HOBOI0 Marepuana. VHIuBuayajabHbIE NOMAIlHUE
saganus (MJ13) BbimaroTcs B Havaje ceMecTpa M 3aIIMIIAIOTCS MO MEpe HM3YyYEHHS COOTBETCTBYIOLINX TEM
COTJIACHO MPHUBEJCHHOMY IUTaHy-TpaduKy.

O6wem MJI3 3aBUCUT OT KOHKPETHOTO 3aaanus, HO He Oojiee 10 crpanmm dopmara A4. UJI3 nomxHO
COIepXKaTh TUTYJBHBIM JINCT, YCIOBUE 3aJa4M, pacyeTHbIe (OPMYJIBI, XOA PEIICHHsS M KPaTKue BHIBOABI IO
MOJTy4eHHBIM pe3ynbTaTaM. CTyAEeHT JODKEH MUCBbMEHHO OTBETUTH HA BOMPOCHI K pa3feily U PEIINTh TECTOBBIE
3aJJaHUsl CBOETO BapHaHTA.

Temer N]13:

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

2. PacueT 30HbI NOpa)kKeHUsI IPU B3pbIBE TOIIMBHBIX CMecei

3. IlogBuKHOCTH HOCUTENEH 3apsia B KPUCTAIIMUECKUX CTPYKTYPax

4. KoHTakTHBIE ABJIECHHS B KPUCTAIUIMUECKUX CTPYKTypax

5. TpancnopT HOcUTENEH 3apsia B HAHOPA3MEPHBIX CTPYKTypax

6. DHepreTuyecKue COCTOSHUS MUKPOYACTHIl B HAHOPa3MEPHBIX CTPYKTypax

7. KBaHTOBaHME 3HEPTrUH MUKPOUYACTHL B (PU3NIECKUX CUCTEMaX



[Ipumepsl BapHaHTOB 3a/1aHUN:
1. Onpenenuth Maccy U 00beM (TCOPETHUECCKUI) BO3MyXa, HEOOXOAMMOIO I TOpeHHs | KT METHJIOBOTO,
STUJIOBOTO, MPOIWJIOBOTO M aMHjoBOro cnupToB. [loctpouth Tpaduk 3aBUCHMOCTH OOBeMa BO3AyXa OT
MOJIEKYJISIPHOH Macchl CIIUPTA.
2. OmnpenenuTs TEOPETHIECKUT 00beM BO3ITyXa, HEOOXOAUMOTro s ropeHus 1 M3 MeraHa, dTaHa, MPOTaHa,
Oyrana u meHrana. [locTpouTh Tpaduk 3aBUCUMOCTH 0O0beMa BO3JyXa OT TOJOXKEHHUS BeElIeCTBA B
TOMOJIOTHYECKOM psiy (CoAepKaHusl yriiepoaa B MOJIEKYJIE BEIECTBA).
3. OnpenenuTs TEOPETHUECKYIO MacCy BO3AyXa, MOIMIEAIIET0 Ha TopeHne | Kr MeTaHa, METHJIOBOTO CIHPTA,
MypaBbUHOTO allbJeTHAa, MypaBbUHOW KUCIOTH. OOBSCHUTh MPUYHMHY BIHUSHUS COCTaBa BEIIECTBA Ha 00bEM
BO31yXa, TPeOyeMOro AJisl UX TOPEHUSI.
4. Onpenenutb 00bEM U MacCy BO3AyXa, MOIIEAIero Ha ropenue 1 kr apesecunsl, coctasa: C - 47 %, H - 8 %,
0 -40%, W - 5 %, ecnu koaddurueHT n30bITKa Bo3ayxa paBeH 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
KHciopoja coctasmiio 17 %?
6.CxobKO 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 TONYyoIa, Kr, B HoMeleHnr oobeMom 400 M, eciu mmociie moxapa npu
OTCYTCTBUH Ta3000MeHa YCTaHOBJICHO, YTO COJEPKaHue KUCIOpOoaa CHU3MIOCH 110 17 %.
8.Ckonbko xJjiopa, M°, ToCTymwio Ha ropenve 300 M® BOIOpOja, €ClM B MPOAYKTAX TOPEHHS H3OBITOK
OKMCIHTENS cocTaBua 80 m> ?
9.0mpenenuth M30BITOK BO3AyXa B MPOJYKTaX ropeHus razoBoii cMecu cocrtaBa: CO-15%, CyHyp-45% O;-
30%,N; -10 %, ecnu koadurmeHT M30bITKa BO3IyXa paBeH 1,9.
10.CKOIIBKO OKHCIMTENBHOM cpenpl, M°, coctosmei u3 50 % kucnopoma u 50 % a3ora, HEOOXOIUMO IS
rOpeHus 8 Kr aTUiIaneTara, eciiv KoapGuuueHT n3oniTka pase 1,2; temneparypa 265 K, naBinenue 850 I'Tla.
11.0mpenenuts Ko3pGUIIEHT H30BITKA OKHCIUTENBHON cpenibl, cocTosmei u3 70 % kucnopona u 30 % a3ora,
€CJIM TIPY TOPEHHH CEphl COAEpPIKaHHE KUCIIOpOJa CHU3WIOCH 10 55 %. OmpenenuTs KOIMYECTBO CropeBIIen
CEpBI, KT, €M 00beM MoMeneHus pasen 180 v,
12.Cxonpko aHTpauuTa (IPUHATE, YTO cojaepkaHue yriaepona pasao 100 %) cropeno B moMemieHun 00beMOM
150 M>, eciu ropeHre PEKPATUIIOCh PH CHUKEHUH KUCIopoaa 10 13 %. ['a3000MeH He yUMTHIBATE.
13.PaccuntaTh MaccoBbli U OOBEMHBIH pacxof BO3AyXa, HEOOXOIWMBIA IJIsi TOPEHUsl Ta3oBOro (oHTaHa
nedurom 30 muH. M>/cyT, cocTosmero u3 CH; - 80 %, COs - 10 %, HoS - 5 %, 0> - 5 %, npu Temmeparype
Bo3nyxa 27 °C u gaBnenun 105 klla.

5. ONEHOYHBIE MATEPHUAJIBI VIS ITPOBEJEHUA TEKYIIEI'O KOHTPOJIA,
MPOMEXYTOYHOM ATTECTAIIUA

5.1. Peann3zanusa KoMneTeHIMii

1 Komnetennusi I1K-2.CnocobeH y4yacTBOBaTh B TPOBEICHWH pPAacUCTHHIX pPabOT (MO CYIIECTBYIONTUM
METOJIMKaM) TIPH TMPOSKTHPOBAHUM CHUCTEM OE30MacHOCTH B HAHOMHXXCHEPHWH, B TOM 4YHCIE BBITIONHATH
TEXHHKO-DKOHOMHUYECKOE OOOCHOBaHHE TPOEKTOB. JlaHHas KOMIETCHIUS (QOPMHUPYETCS CIICTYIOIUMHI
JUCTIMTLTUHAMH

HanmenoBanue HHAWKATOpa JOCTHKCHUA KOMIICTCHIIUN I/ICHOHBSyCMHC CpeacTBa OLCHUBAHUA

IIK-2.1. BeinosnHsAET UCcCaen0BaHUs CTPYKTYPhI U CBOMCTB W3, koHTpoabHAs paboTa, 3a4eT
HaHOMAaTEpHaJIOB U U3AEIUI U3 HUX B COOTBETCTBHUHU C
TEXHUYECKON U AKCIUTyaTallMOHHOW TOKyMEHTaIuen

5.2. TunoBbIe KOHTPOJbHBbIC 3aJaHUA 1JIH l'lpOMe)KyTO‘lHOﬁ aTrecranuu

5.2.1. [lepeyeHb KOHTPOJIbHBIX BONPOCOB (THMOBBIX 32/IaHUIT) /151 3a4eTa

HaumenoBanue CopeprkaHuie BOPOCOB (TUIOBBIX 33JJaHUI)
Ne paszzaena AUCUUTLIUHBI
/1
1 OCHOBHBIE TPUHITUITBI [TpuHIUTIBI, METOABI M CPEACTBA MOJICTUPOBAHHS OE30MMACHBIX
MOJICJIMPOBAHUS TEXHOJIOTHI B HAHOMH)KEHEPUU




Oe3omacHbIX TexHooruit | CpenctBa  oOecniedeHHs:  O€30MACHOCTH  MPOM3BOJICTBEHHON

B HAHOMH>XCHCPUU U ACATCIIbHOCTHU
cpeacTBa obecreyeHust YenoBeuecknii hakTop B BONMPOCAX MOJCITHPOBAHUS O€30TaCHBIX
0€301acHOCTH TEXHOJIOTMI B HAHOMH)KECHEPUH

Pazpabotka wmeponpusTHii TO O0OECHEYeHHI0 OE30MaCHOCTH
OTACIIbHBIX TCXHOJIOTMUCCKHUX MPOLECCOB U IMPOU3BOACTB (Ha
NpUMEpax KOHKPETHOTO TIPOHM3BOJCTBA, I€Xa, Yy4YacTKa,

mporecca)
CrocoObpl  KOHTpoOJsT 3a 0€30MacHOCThI0  TEXHOJOTHUECKHX
IIPOLIECCOB
2 Komneroreproe O3HakomyIeHHE C paboOTOW CIENUaTu3UPOBAHHON MPOTPAMMBI
MOJCIINPOBAHUE «SIGMA». IlpoBeneHue wucciaeqoBaHUs LEMHBIX IPOLECCOB.
0e30MacHbIX TeXHONOTH | BelsiBienue (akTopoB, BIMSIOMIMX HAa CKOPOCTh LIETHBIX
B HAHOMHKEHEPUHU. ITPOLIECCOB.
PabGota ¢ nporpaMMHbIMU | O3HaKOMJIEHHE C PabOTOW CHENHATM3MPOBAHHOW MPOTPAMMBI
KOMIUICKCAMH ChemOffice.

Pacuer  BBHIOPOCOB  BpeAHBIX  BEIIECTB IpPH  MOMOIIU
cepTUUIIMPOBAHHOTO TporpaMMHoro komruiekca PRIZMA.
Pacuer 3arpsi3HeHus atMochepbl IPOJyKTaMU TOPEHHSL.

5.2.2. TlepeyeHb KOHTPOJbLHBIX MATEPHAJIOB
JJISI 3AIMThI KYPCOBOT0 MPOEKTa/ KYpCcOBO padoThI

He npenycmoTpeHo yueOHBIM MIaHOM.

5.3. TunoBble KOHTPOJIbHBbIE 3a1aHNUs (MATEPUATIBI)
IJISl TEKYIIero KOHTPOJIs B ceMecTpe

Tekyumuii KOHTPOJIb OCYIIECTBISCTCS B TCUCHUE BCETO BPEMEHU U3YUYEHUS AUCIUIUIMHEI B BUJIE KOHTPOJIBHBIX
pabor. B Xome wW3ydeHHs IMCIUILTUHBI TIPEIYCMOTPECHO BBITIONHEHHE 3X KOHTPOJIBHBIX paboT. Kaxnmas
KOHTPOJIbHASI pa00Ta BBIMOIHSACTCS TIOCIIE U3YUYCHUSI KOHKPETHOTO pa3zielia TUCIUTLTHHBIL.

Kaxxnas koHTponbHass paboTa BEIONMHSIOTCS CTyICHTAMH B ayIUTOPHUH, IMOJ HAOIIOJCHUEM IPEIoaaBaTesl.
[IpomomKUTETLHOCTh KOHTPOJIBEHOM paOOTHI 45 MUHYT.

IIpumepsl BapuaHTOB 3aJIaHUI:
1. Ompenenuth Maccy U 00beM (TEOPETUYECKHIi) BO3AyXa, HEOOXOMUMOTO UIsl TOpPEHUS | KT METHIIOBOTO,
STHJIOBOTO, TIPOIWIOBOTO M aMHJIOBOTO CHHPTOB. [locTpouTth Tpaduk 3aBUCHMOCTH O0beMa BO3JyXa OT
MOJIEKYJISIPHOW MacChl CIIHPTA.
2. OnpenenuTh TEOPETHUECKUH 00bEM BO3IyXa, HEOOXOAMMOro Juisi TopeHus 1 M3 MeraHa, 3TaHa, MpoIaHa,
Oyrana u mneHraHa. [loctpouth Tpaduk 3aBHCHUMOCTH O0BbEMa BO3JyXa OT TIIOJIOKCHHUS BEIIECTBA B
TOMOJIOTHYECKOM DSy (CoNepKaHus yriepoaa B MOJIEKYJIE BEIIECTBA).
3. OnpenenuTh TEOPETHUECKY0 MAacCy BO3AyXa, MOMICIIEr0 Ha TOpeHne | Kr MeTaHa, METHJIOBOTO CIIMPTA,
MYypPaBBUHOTO allbJeTHA, MyPaBEUHOW KUCIOTH. OOBACHUTh MPUYHMHY BJIHUSHUS COCTaBa BEIECTBA Ha 00BEM
BO3yXa, TPeOyeMOro sl X TOPEHUSI.
4. Onpenenuth 00bEM U Maccy BO3AyXa, MOMIEAIIero Ha roperne 1 kr apesecunsl, coctaBa: C - 47 %, H - 8 %,
0 -40 %, W - 5 %, ecnu k03 pumeHt n30pITKa Bo3Lyxa paseH 2,8; napnenue 900 I'Tla, remneparypa 285 K.
5.CKoJIbKO BO3IyXa, K, MOCTYNHJIO Ha TopeHHe | Kr yriepona, €ciu B MPOIYKTaX TOPEHHUS COACpIKaHUE
Kucioposa coctasmiio 17 %?
6.CKOJIBKO BO3/yXa, KT, TpebyeTcs mofath Ha cxuranue 200 M® reneparopHoro rasa cocrasa: CO - 29 %, H, -
14 %, CH, -3 %, CO, - 6,5 %, N2 - 45 %, O - 2,5 %, eciu k03 duireHT H30bITKa BO31yXa paBeH 2,57
7.01penenuTh KOJIMYECTBO CTOPEBIIErO TONYOIIa, KI, B IoMeneHnr oobeMoM 400 M, eciu mociie noxapa npu
OTCYTCTBUH T'a3000MEHa YCTAaHOBJICHO, UYTO COJICPIKaHUE KUCIIOPOIa CHU3MIOCH 110 17 %.
8.CkonpKo XxyIopa, M, mocTymmiio Ha ropenme 300 M° Bojopoma, ecim B IPOAYKTaX TOPEHHsS H30BITOK
OKHCIIUTENS cocTaBuiI 80 M ?
9.0npenenuts U30BITOK BO3MyXa B MPOAYKTaxX ropeHus rasoBoil cMecu cocraBa: CO-15%, CyHy5-45% Oo-
30%,N> -10 %, ecimu ko3 PUIHEHT N30BITKA BO3AyXa paBeH 1,9.




10.CKOIBKO OKHCIUTENBHOM cpepbl, M°, coctosmeii u3 50 % kucinopoma u 50 % a3ora, HEOOXOIMMO IS
ropeHus 8 Kr aTuiialeTara, eciu koadduineHT n3bbiTka paseH 1,2; temneparypa 265 K, nasienune 850 I'Tla.
11.0npenenuts k03P PUIMESHT N30BITKA OKUCIUTEIHLHON cpelbl, cocTostei u3 70 % kuciopona u 30 % azora,
€CJIM TIPU TOPSHHH CEPhI COACPIKAHUE KUCIIOpOJa CHU3MWIOCH 10 55 %. OmnpeaenuTh KOJIMYECTBO CrOpeBIICH
CepBl, KT, €M 00beM noMemeHus paseH 180 v,

12.CkonpKo aHTpanuTa (IpUHATH, YTO cojiepkaHue yriepona paBHo 100 %) cropeno B moMemnieHHH 00beMOM
150 M, eciti ropeHue IPEKPATHIIOCH TIPH CHIKEHUH KUcaopoaa 10 13 %. [a3000MeH HE yIUTHIBATS.
13.PaccuntaTh MaccoBbIii M OOBEMHBIH PacxXol BO3ayxa, HEOOXOAMMBIH IJii TOpEHHUS Ia30BOro (QoHTaHa
nedurom 30 muH. M’/cyT, cocTosmero u3 CH, - 80 %, CO, - 10 %, HoS - 5 %, 0, - 5 %, npu Temmeparype
Bozayxa 27 °C u masnennu 105 klla.

JlaGopaTopHbie padoTsl. B nabopaTopHbix paboTax paccMOTpEHBI METOIBI pacieTa U MOJCIUPOBAHNUS
OCHOBHBIX TIPOIIECCOB TOPEHUS U B3pbIBa. TpeOOBaHUS K BBHIIOIHEHHIO JIAOOPATOPHOH PabOTHI ONpereieHbl B
METOIMYECKUX YKa3aHMS U3 CIHCKAa OCHOBHOW JIMTEpaTyphl MyHKTa 6 pabodeil mporpamMMbl TUCHUILIMHBEL B
MpaKTUKyMe TpPEACTaBieH NepedyeHb padoT, yKa3zaHbl LEib U 3aJadd, JaHbl HEOOXOIMMBIE TEOPETHUECKHE H
METOIMYEeCKNe YKa3aHus K paboTe, BApHaHTHl KOHTPOJIBHBIX BOMPOCOB, BEIHOCHMBIX Ha JIOMYCK K BHITOJHEHHIO
nabopaTopHBIX padoT.

Ilepen BbIMOMHEHWEM pabOTHI TPOBOAMTCS cobeceOBaHUE TMPENOAaBaTeNii CO CTYJCHTaAMH st
oTIpe/IeTIeHHsT HaJTM4ursl HE0OXOANMBIX 3HaHMH. [[prMeTHBI TlepedeHb BOIIPOCOB MPEACTABIICH HIKE B TaOIHIIe.
Pesynbrar BeIOHEHUS paOOTHI SBISETCS] OCHOBHBIM KPUTEPUEM IS ITOJTYICHHUS 3a4eTa.

Ne | Ha3panue 1abopaTopHO# paObOTHI ITpumepHbIE BOMPOCHI
] JIaboparopHas  pabota 1. 1. OcHOBHBIE TTOJIOKEHUS TEOPUH TIEPEXOTHOTO COCTOSHHUS.
MonekynspHoe MOJEIUPOBAHUE 2. MogemupoBaHUe IPOIECCOB paciajga BemIeCTB, MPOTHO3

KauecTBa NPUPOJHOW cpenbl (HAa MPHMEpPE BBIMOJHEHUS
nabopaTopHOM pabOTHI).
3. Pacuer 30H mopaxxeHHS MPU B3PHIBAX MBUIH, a3P030JIeH U

IIpoOHECCOB pacnazaa BEIICCTB II0
TCOPHHU NCPEXOAHOT'O0 COCTOAHUA

(IK-2) XUMHYECKUX BEIICCTB.
4. PacueT 30H MOpakeHHS TIPH B3PhIBAX 000PYTOBAHHMS.
] JlabopatopHast  pabota 2. 1. OcHoBHBIE  mTOJOXKEHUA  (POpMaNbHOW  KUHETHKHU
MO,Z[GJ'H/II)OB&HI/IC LEIHBIX MMPpOLCCCOB IrOPCHUA U pacriaaa BCIICCTB.
[POLIECCOB 2. OCHOBHBIE CTa WU IICTHBIX MPOIECCOB.
(TK-2) 3. dopmanpHas KAHETHKA IEMHBIX TporieccoB. OCHOBHBIC
(baKTOpHI, BIMSIONINE HA CKOPOCTh XHMHYECKUX IEITHBIX
MIPOLIECCOB.
4. Busl iporieccoB ropeHus v B3psIBOB. [IpuunHbI
Mepexo/1a MPOIECCOB TOPEHHSI BO B3PHIB.
3 JlaGopatopnas paborta Ne 3. 1. Yro Takoe ropenune?
Onpenenenne KI1J| Harpesarens 2. Yro Takoe roprouee BEIECTBO?

3. Oco0eHHOCTH TOPEHHS KUIKOCTEH.

" CKOPOCTH BBITOpAaHUSA TOILIMBA
4. Ha3z0BHTEC OCHOBHEIC (baKTOpLI, BJIMAOINHUEC HA CKOPOCTH

(TTK-2)
BBITOPAHUS TOIUIMBA. PeXUMBI TOpeHus TOIUINBA.
5. Crpykrypa miamenu. [lapaMeTpsl, BIUsSIOMME Ha
CTPYKTYPY IUIaMEHH.
4 JlabopaTopnas padota Ne 4 1. laTp ompeneneHHe HIKHETO KOHILIEHTPALMOHHOTO
Onpenenenue Temmneparyp npenena pacnpoctpaneHus miamenu (HKII) u BepxHero
BCIBIIKH ¥ BOCILIAMCHEHMS E(BOI—IICI_II_?)HTpaI_II/IOHHOI‘O mpeziena pacrpoCcTpaHeHHs IIaMEHU

skunkoro tomwtusa (ITK-2 .
( ) 2. Tlepeuucnute BUABI TOPEHUS W JaWUTE OMNpeNEICHUE

KaXXaIo0My M3 HUX

3. [lepeuncnure mpoIECCH CaMOBO3TOpaHUS B
3aBUCUMOCTH OT BHYTPEHHETO UMITYJIbCa, JAUTE ONpeAclICHNUE.
§ JlaGoparopnas padora Ne5 1. Yto takoe [1/IK BpegHoro BemectBa?
Pacuer  BHIOPOCOB  BpEIHBIX 2. Knaccudukanus BpeIHbIX BEIIECTB.
BEICCTR npu IOMOIIH 3. Kaxumu HOPMaTHUBHBIMU JIOKYMEHTaMH
pernamentupyercs  [IJIK  BpegHsIx  BemecTB  Ha
cepTU(HUITUPOBAHHOTO
TIPS ATPUITHSIX ?
TIpOTpaMMHOTro KOMITIeKea | 4 UTo Takoe TpyNIbl CyMMAITH BPEIHBIX BEIECTB?




Ne | Ha3panue mabopaTopHO#i pabOTHI [TpumepHBIe BOIPOCKHI
PRIZMA (IIK-2)
( JTaboparopnas padora Ne6 1. bpuzanTHas 30Ha (IETOHAIIMOHHAS).
MO,Z[GJ'H/II)OB&HPIC 30d UC npu 2. 3ona ,Z[eﬁCTBHiI OPOAYKTOB B3pbIBa (OFHGHHOFO Luapa).
B3pbIBE IA30BO3/yHIHEIX, 3. 3oHa aeicTBUS yIapHOU BOJHBI.
TormBoBo3ymHeIX (IBC, 4, 30Ha TEIUIOBOTO TOPAXEHHUS M TOKCHIECKOTO
TBC) cmeceii B OTKpPBITOM 3aIbIMJICHU.
npoctpanctse (I1K-2)

Tunoevle 60NnpocCsl 0J151 NOO20MOBKU K sademy
(ITK-2)

e OCHOBHBIE MTOJIOKEHUST TEOPUH TIEPEXOTHOTO COCTOSTHHUS.

MonenupoBaHre MPOLIECCOB pacliaja BEIIeCTB, IPOTHO3 KadecTBa MPHUPOTHOU cpeabl (Ha mpumepe

BBITIOJTHCHUS JTa00paTOPHOM PabOTHI).

Pacuer 30H nopaxeHus mpu B3pbIBax MbLIU, a3P030JIeH U XUMUYECKHUX BELICCTB.

Pacuer 30H mopakeHus MpH B3pbIBaX 000PYAOBaHUS.

OCHOBHEIC TTOJIOKEHUS (POPMATEHON KMHETUKU MPOIIECCOB TOPEHUS U paciajia BEIIeCTB.

OCHOBHBIC CTaJIUU LICMTHBIX IPOLIECCOB.

dopmanibHas KHHETHKA [EMHBIX mporieccoB. OCHOBHBIC (DAKTOPHI, BIHUSAIOIINE HA CKOPOCTh XUMHUIECKUX

LIETIHBIX MPOIIECCOB.

Bunsr mporieccoB ropeHns U B3pIBOB. [IpHUMHEI ITepexo/ia Mpo1eccoB TOPEHHS BO B3PHIB.

Urto Takoe ropeHue?

Uro Takoe roprouee BemecTBo?

Oco0EHHOCTH TOPSHHUS KUIKOCTEH.

HazoBute ocHOBHBIE (DaKTOpPBI, BIHAIONIME HA CKOPOCTh BBITOPAHHS TOIUTHBA. PEXHMMBI TOpEHHUS

TOTLINBA.

Crpykrypa miamenu. [lapameTtpsl, BIUsIONINE HA CTPYKTYPY IIAMEHH.

e Jlate ompemencHHE HIKHETO KOHIIEHTPAIIMOHHOTO Tipexena pacupoctpanenus tuiamenn (HKII) u
BEpPXHETO KOHIIEHTPAIIMOHHOTO TIpefiena pactpoctpaneHus miamenn (BKIT).

e [lepeuncnure BUIBI TOPEHUS U AATE OMpeneNeHUue Kaxa0My U3 HUX

[Tepeuncnure mpolecchl CaMOBO3TOPaHMS B 3aBUCHUMOCTA OT BHYTPEHHEIO HUMITYJbCa, JanTe

olpesecHNE.

Urto Takoe [1JIK Bpeanoro Bemiectsa?

Knaccudukarus BpeHbIX BEIICCTB.

Kakumy HopMaTUBHBIMU JTIOKyMeHTaMu periiameHnTupyercs [1JIK BpeaHbIX BeniecT Ha MPEATPUATHIX ?

UTto Takoe Irpymnmnbl CyMMAaIluu BPeIHBIX BEIIECTB?

BpusanTHas 30Ha (IETOHAIMOHHAS).

30Ha JIEWCTBUS MPOIYKTOB B3phIBA (OTHEHHOTO I1apa).

30Ha EeHCTBUS YAAPHOH BOJHEI.

30Ha TeII0BOr0 MOPaKEHUS M TOKCUYECKOTO 3aABIMIICHUSI.

5.4. Onucanne KpuTEepHeB OLEHNBAHUS KOMIIETEHI[UI U IKAJIbI OLIEHUBAHUS

Kpurepun oneHnBanms 1abopaTOpHOI padOTHI.

dopma OlIEHKU Kpurepuii orieHuBanus
3a4TEHO ILlems, mOCTaBIeHHAss CTYHEHTY, BBIIOJHEHA TIOJHOCTHIO. BEIMONMHEHBI Bce 3a/aHus,
yKazaHHbIC B pabote. CTy/IeHT B TIOJIHOM OOBEME BIIAJICET TCOPETHUCSCKIM MATEPHAIIOM JUIs
BBITIOJTHEHUST paboThl.  UeTKo 3HAeT BCIO TIOCIICNOBATENHLHOCTH BBIIOJHEHUS PaOOTHL
[TpaBmIbHO TIOAOMpAET METOMMKY | paMOTHO M TOHATHO OQOPMIIIET OTHYET O IPOBEICHHON
pabote. DoOpMUpYET TOJNHBINA, YSTKUH M COOTBETCTBYIOIIMH LIC/IAM M 3ajJadyaM BBIBOJ 110
abote. [10THOCTHIO BRITIONHSET TPeOOBaHMS TEXHUKE OC30IMaCHOCTH.
HE 3a4TEHO [{enb, mocTaBieHHAsl CTYACHTY, HE JOCTUTHYTA. BhINONHEHA YacTh 3ajaHuil WK 3aJIaHus HE




BBITIOJIHEHB! MOJHOCTBIO. CTyAEHT IUIOXO BIageeT TEOPETHYECKUM MAaTepHaJIoM JIis
BBITIONTHEHUsT paboThl. [TyTaeT mocnesoBaTeNnbHOCTh MITH BBITIONHSAET HE BCE ATarbl PaboThl,
HemnpaBunbHO ompesensieT HeoOXOMMbIe MapaMeTpsl W pasMepbl. HeOpexHo odopmiserT
OTYET O TPOJIEIaHHOK paboTe, YIIyCKaeT BaKHble MOMEHTHI B oTdyeTe. ChopMHUpOBaHHBIN
BBIBOJl O TIPOJETaHHOW paboTe HE COOTBETCTBYET WM YACTUYHO COOTBETCTBYET
MOCTaBJICHHOM 11eNn 1 3a1a4aM. Hapytaet TpeboBanms TeXHUKE O€30TaCHOCTH.

HpOMe)KYTO‘lHLIﬁ KOHTPOJIb TPOBOAUTCA B KOHIC CEMCCTpa HU3YUYCHHA AUCHUIUIMHBI B (bOpMC KOHTpOHLHOﬁ

paboTHI U 3aUeTa

Kpurtepun onieHnBaHusI KOHTPOIBHOM pabOTHI.

dopma OlIEHKU

Kpurepuii onieHuBanus

3a4TCHO

3amava, MOCTAaBICHHAs B KOHTPOJILHON paboTe perieHa. B mporiecce pereHus 3a1adu|
OTCYTCTBYIOT OIIMOKH WJIH OHM HOCAT TEXHHUUCCKHI XapakTep. B pelieHun MpHCYTCTBYET
MOJHAsE WJIM  COKpAIlICHHAss MCTOJIMKA OINpEICICHNUS] HEOOXOMMMBIX KOHCTPYKTHBHBIX,
TEXHOJIOTMYECKUX M MPOYHOCTHBIX MapaMeTpoB. I[IpaBHILHO BBIOpAHBI HEOOXOMMBIC
CIpaBOYHBIC TTAPAMETPHI U JaHBI UX 000CHOBaHUA. [ paMOTHO M YETKO CZACTaH BBIBOJ 110
KaXKI0H padoTe.

HC 3a4YTCHO

3amada, MocTaBlieHHass B KOHTPONIBHOW pabore He perreHa. B mporecce pemreHus 3amady
MPUCYTCTBYIOT TPyOBle OMMOKH, HapyIlleHa METOAWKA M TOCIeJOBaTeNIbHOCTh pacyeToB. B
MpOLIECCe PEHICHUS HWCIIONBh30BaHA HETPABIJIBHAS METOAWKA ONMpPEACTICHUS HEOOXOANMBIX
KOHCTPYKTHUBHBIX, TEXHOJIOTHYECKUX W TIPOYHOCTHBIX TapaMeTpoB. BeIOpaHbl HENPaBUIIBHBIC
CIIpaBOYHbIC MaTepuaibl, JMOO OHH TIONHOCTBIO OTCYTCTBYIOT. BbIBoJ 1O pabote
OTCYTCTBYET, TH0O0 C(hOPMYIIMPOBAH HEMPABUIIHLHO, HE 3aTparkBasi 1Ie7b OCTaBJICHHOM

Bajgayu.

Kputepuu onienuBanms 3adera

®dopMa OIIeHKHU

Kputepuii onieHuBaHus

3a4TCHO

MOKa3bIBaeT TIyOOKME W TOJHBIE 3HAHUS IO PAcCMATPHUBAEMBIM BOIPOCAM;
XOPOIIIO OPUEHTUPYETCS B TOCTABJICHHBIX BOMPOCAX, YETKO U JJOTHIHO (popMupyerT
Ha HUX OTBET; IEMOHCTPUPYET MOHMMAaHHE Ba)KHOCTU MPUOOPETCHHBIX 3HAHUH U
yMeHU ans Oynymed npodecCHOHaIbHOM AeATeNbHOCTH; CBOOOAHO BIajceT
TepMHHAMH W OTPENEICHUSIMH Kypca IUCHUIUIMHBI, JEeMOHCTPHUPYET BBICOKHE
SHAHWS, COCOWHSS TPH OTBETe 3HAHWA W3 pPa3HBIX pa3lesioB, J00aBIss
KOMMEHTapHUH, MOSICHEHHsI, 000OCHOBaHMS; OTBEYasi Ha BOIPOC, MOXKET OBICTPO U
0e30MMO0YHO  TPOMIIIIOCTPUPOBATh OTBET JIOTIOJIHUTEIBHBIMH  IPUMEPAMHU;
IEMOHCTPHUPYET pa3nuyHble (JOPMBI YMCTBEHHOHN AESTEIHHOCTH: aHAN3, CUHTE3,
CpaBHEHHE, 0000UIeHHE M T.A.; BJIaAeeT apryMEHTUPOBAHHOW, TPaMOTHOW,
JTAaKOHUYHOMW, TOCTYITHOW M MOHSATHOM pEeyYbl0 MU OOLICHHH.

[HC 3a4TCHO

MOKAa3bIBACT HEJOCTATOYHBIE 3HAHHUS IO TOCTABJICHHBIM BOIIPOCAM; OYEHB ILIOXO
OpHUEHTHPYETCS B  TOCTaBJICHHBIX BONpOCaX, [la€T HENpPaBWIBHBIA U
HECOOOCHOBAaHHBI OTBET Ha TIIOCTABJIICHHBIC BOIPOCHL, HE JIEMOHCTPHPYET
[MOHMMaHHE HEOOXOAMMOCTH 3HAHMN M YMEHHI IS OyAyIieH npodeccrnoHalbHOH
MEesSTeNIbHOCTH; HE BIaJIeeT TEPMHUHAMHU U ONpPEAETCHUAMU Kypca IHUCIUIUINHBL,
TEMOHCTPUPYET OYEHb HMU3KME KA4YeCTBO 3HAHHUS KOHKPETHOTO MaTepuana, He
OCHOBBIBaSICh HAa MH(POPMAIIMK OCHOBHBIX Pa3/Ie]IOB U TEM JUCIUIUIMHEI, OTBEYas]
Ha BOIIPOC, HE IOTONHSIET Tpad)UIecKUM WU MHBIM MaTE€pHaJiOM; IIPH OTBETE HE
MPUMEHSICT JIOTUKY, CpaBHEHHE, O0OOIIeHWe ¥ T.A.; HE TPaMOTHO, HE
[OJITOTOBJICHO CTABUT CBOIO PEUYBI0 NPH OOIICHUU.

5.4. Onucanne KpuTepueB OLIEHUBAHUS KOMIIETEHUMI U IKAJbI OLeHUBAHUS

[Ipu nmpomMexyTouHOM aTtrectanuu B (opme 3k3ameHa, AuddepeHIIMpOBaHHOTO
3auera, AU(PPEpPeHIIMPOBAHHOIO 3ayeTa MpU 3alIUTE KYpPCOBOIO MPOEKTa/padoThl



UCIIOJIb3YETCS CIEAyrollasl IIKajda OLEHUBAHUS: 2 — HEYIOBIETBOPHUTENIbHO, 3 —
yIIOBJIETBOPUTEINILHO, 4 — XOPOIIIO, 5 — OTJIIMYHO.

[Ipyn mpomexxyTouHOM arrectanud B QopMe 3ayeTa HCIONb3yeTCs CIeAYIoIast
IIKaja OLEHUBAHUS: 3a4TEHO, HE 3aUTEHO.

Kpurepusimu onieHMBaHus TOCTHKEHUM MOKA3aTENEH SBIISIOTCS:

HanmenoBanue Kputepuii onennBanus
[oKasaress
OLICHUBAHUS pe3yipTaTa
00y4YEeHHS 110
JUCLUITHHE
[IK-2 CnocobeH yuyacTBOBaTh B NPOBEICHHUM PACUYETHBHIX paboT (IO CyHIECTBYIOIIMM METOJUKaM) IpU
IPOEKTHPOBAHUM CHCTEM O€301MacHOCTH B HAHOMHXKCHEPUHM, B TOM UHCJIE BBINOJIHATH TEXHUKO-

9KOHOMHMYECKOE 0OOCHOBAHUE IIPOEKTOB
[IK-2.1. BeimonHseT wuccnenoBaHWs CTPYKTYpbl M CBOWCTB HAaHOMATE€pHAJIOB M M3AEIUN U3 HUX B
COOTBETCTBUU C TEXHUYECKON M IKCIUTYyaTallMOHHOM IOKyMEHTaIuen

3HaHus 3HaHWE TEPMUHOB, ONIPEACIICHUIN, TOHITUI

3HAaHWE OCHOBHBIX 3aKOHOMEPHOCTEW, COOTHOLIEHUH, TPUHIIUIIOB

O0BeM OCBOCHHOT'O MaTepuasa

ITosmHOTa OTBETOB HA BOIIPOCHI

YeTKOCTh U3JI0KEHUSI U UHTEPIPETALlUY 3HAHUI

YMenus OcBoeHHE METOJMK, YMEHHUE pelaTh (TUMOBBIC) MPAaKTHUYECKUE 3a/ayH,
BBITIOJIHATH (TUIIOBBIE) 3aJaHUS

YMeHHs UCIIONIb30BaTh TEOPETUUECKUE 3HAHUS JJIs1 BBIIIOJIHEHUS 3aJaHUI
M0  MOJCIMPOBAHUIO  KPUTUYECKUX  MPOIECCOB B o0Oyactu
HAaHOMH)KEHEPHBIX  TEXHOJOTWH,  BbIOOPE  METOIMKH  pEIICHUs
WHXEHEPHBIX 3a/1a4

YMeHHe POBEPATh PEIICHHS M AHAIU3UPOBATh PE3yJIbTaThl

YMeHue KadecTBEHHOTO OQOpMIISITh (IIPE3EHTOBATh) BHITIOJHEHUE
3aJaHui

HaBbiku HaBbiku pemieHns cTaHaapTHBIX/HECTaHAAPTHRIX 3a7a4

BricTpoTa BBIMONHEHUS TPYIOBBIX ACUCTBUA U OOBEM BBHITIOJHEHHBIX
3aJaHui

KauecTBO BBINOTHEHUS! TPYJOBBIX JEHCTBUIM

CaMOCTOSITENTbHOCTD TJIAHUPOBAHUS TPYJIOBBIX JEHCTBUI

OueHka @penojJaBaTeyieM BBICTABISIETCS. HHTETPAIBHO C  Y4ETOM  BCEX
II0OKA3aTeJIed U KPUTEPUEB OLICHUBAHUS.

OHCHKa C(I)OpMPIpOBaHHOCTI/I KOMH@TCHHI/If/i 10 MOKA3aTeII0 «3HAHMS).

Kputepuit YpoBeHb OCBOEHHUSI U OLIEHKA

2 | 3 | 4 | 5

[IK-2 CnocobeH ywacTBOBaTb B NPOBEICHUH PACUYETHBHIX paboT (IO CYIIECTBYIOIIMM METOAUKAM) IIpH
[IPOEKTUPOBAHUM CUCTEM O€30MaCHOCTH B HAHOMHXXEHEPUH, B TOM UYHCJIC BBIIIOJIHATH TEXHUKO-IKOHOMUYECKOE
000CHOBaHHE MPOCKTOB

[1IK-2.1. BeinmonHsAeT uccinenoBaHus CTPYKTYpPhl M CBOMCTB HAHOMATEPHAJIOB M U3AEINI U3 HUX B COOTBETCTBUH
C TEXHHUUYECKOH M HKCIUTyaTallMOHHOM TOKyMEHTaluel

3HaHue HenocraTounsrit 3HaeT TepMUHBI U 3HaeT TEpPMUHBI U 3HaeT TEPMUHBI U
TEPMHHOB, yYpOBEHb 3HAHHUI orpeieNieH s1, HO OTIpECIICHHSI. OIIpe/IeNICHHSI, MOXKET
OTIpeieTICHUIA, TEPMHHOB, Jonyckaer HetouHocTH | OTBeTHI Ha KOPPEKTHO
TOHSTHI OTIpENICIICHUH, TOHATUI | (POPMYIHPOBOK. OOJIBIITMHCTBO chopMyIHPOBATH UX
He otBeTrn Ha OTBETHI Ha HEKOTOPBIC | JIOTIOJHATCIBHBIX CaMOCTOSITCITHHO




JIOTIOJTHUTEIBHEIC JIOTIOJTHUTEBHEIC BOIIPOCOB ApryMeHTHpPOBaHHO
BOIIPOCEHI BOIIPOCEI OTBETHUJI Ha BCE
JTOTIONTHUTEIIHHEIC
BOTIPOCHI
3Hanue He 3HaeT ocHOBHBIE 3HaeT OCHOBHbIE 3Haer, 3HaeT U MOXKET
OCHOBHBIX NpU3HAKU U NpU3HAKU U HHTCPIPETUPYET U CaMOCTOSTEIIEHO
3aKOHOMEPHOCTE | ompeneneHue onpeneneHue HCIONb3YyeT MIOJIY4UTh CBEJICHUS 00
H, COOTHOWIEHUH, | GesomackpIx 0e30MacHbIX CBEJICHHUS O BONPOCAX | OCHOBHBIX MPU3HAKAX U
HPUHIMIIOB TeXHOIOT Ui TeXHOJIOT U 6E30IaCHOCTH HOBBIX | OIIpeeTICHHE
HaHOMH)KEHEPHUH, HaHOMH)KEHEPHUH, TEXHOJIOTUH 1 6e30macHbIX
OCHOBBI (hopMaTbHON OCHOBBI (hopMaTbHON MaTepHua’os, TEXHOJIOTUH
KHHETUKHI KHHETUKHI OCHOBHBIE IPU3HAKN | HAHOMHXCHEPHH,
MIPEBpAICHIS MIPEBpAICHIS U OTIpeaeNicHIe OCHOBBI (hOpMaITEHON
BEIIIECTB, BEIIIECTB, KPUTHYECKIX KUHETHKH MTPEBPAICHIS
TeTepPOTCHHBIE PEaKIi | TeTCPOreHHBIC PEAKIUH | TPOIECCOB, OCHOBEI BEIIIECTB,
TOPEHUSI, LICITHBIE ropexus, LCIHBIC | opMaTbHOK reTepOreHHbIE PEAKINHU
MPOIIECCHI, a TAK HPOLECCHL, a  TaK | KUHETUKH TOpEHUSI, IETTHBIC
TEOpHIO TIepexoaHoro | TCOPHIO  MEPEXOMAHOTO | ppeppanienms HPOLECCHI, @ TAK TEOPHIO
COCTOSIHUS COCTOAHMS BEILICCTB, IIEPEXOIHOTO COCTOSHHS
reTepOreHHbIE
peakuuu  TOpCHUs,
LEMHbIE MPOIECCHI, a
TaK TEOPHIO
HEPEXOAHOTO
COCTOSIHHS
O6bem He 3naer 3HaeT TONBKO 3HaeT MaTepHal OOnagaeT TBEPABIM U
OCBOCHHOTO 3HAYMTEIILHOM YacTh OCHOBHOU Matepua JIUCLMIUIMHEL B TIOJIHBIM 3HAHUEM
Marepuana MaTepHana JWICIMIUTHHBI, HE JIOCTaTOYHOM Matepuaia
JUCLMIIIUHBI YCBOUIT €T0 /:[eTaneﬁ o0BeMe JUCIHMIUINHBI, BJIaACCT
JIOTIOJIHATEITHHBIMA
3HAHUSIMH

IlonnoTa oTBETOB
Ha BOIIPOCHI

He naet oTBEeTHI HA
OOJIBIIMHCTBO
BOTIPOCOB

JlaeT HeIoTHBIC
OTBETHI HA BCE
BOTIPOCHI

JlaeT oTBETHI Ha
BOMIPOCKI, HO HE BCE -
TTOJTHBIC

JlaeT morHbBIE,
pa3BepHYTHIE OTBETHI HA
TTOCTABJICHHBIE BOTIPOCHI

YeTkocTh
W3JI0KCHUS U
MHTEPIPETAIH
3HAHHUI

W3naraer 3uanus 6e3

W3naraer 3nanus ¢

Usnaraer 3nanus 6e3

W3naraer 3HaHus B

JIOTUYECKOU HapylIEHUSIMU B HapyILIEHNH B JIOTU4YECKOU
MOCJIEN0BATENILHOCTH JIOTHYECKOM JIOTHYECKOU MOCIIEJOBATENBHOCTH,
IIOCJIEIOBATEIIbHOCTU IIOCJICAOBATCIIBHOCTHU CaMOCTOSTECIIBHO UX
HHTEPIPETUPYS U
aHAIIN3UPYS
He unntoctpupyer Bemonnser Bemonnser Bemonnser
H3JI0KEHUE MOSICHAIOLINE CXEMBL U | TIOSICHSIFOIIHE MOSICHAIOIINE PUCYHKH U
MOSACHSAOIIUMU PUCYHKH HEOPEXKHO U C | PHUCYHKH U CXEMBI CXEMBI TOYHO U

CcXeMaMH, PUCYHKaMHU
U IpUMEpaMHu

omnOKaMu

KOPPEKTHO U
MOHSTHO

aKKypaTHO, PacKpbIBas
TTOJTHOTY YCBOSHHBIX
3HAHUH

Hesepno nznaraer u
HHTEPIPETUPYET
3HAHUA

Honyckaer
HETOYHOCTH B
U3JI0KCHHUU U
HHTEPIPETALUH
3HaHUH

I'pamotHO 1 IO
CYILECTBY U3JIaraer
3HAHUA

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

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

Kpurepuii

ypOBeHL OCBOCHHMI U OLICHKaA
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OcBOCGHHE  METOJIHK,
yYMEHHUE peuiath
(THITOBBIC)

MpaKTHYECKHUe 3aauH,
BBITIOJTHATEL (THIIOBEIE)
3aaHust

He ymeer BBHINONHATH
TUTIOBBIC 33JJaHUS
1abopaTOPHBIX
paboT, He CITOCOOCH
pemaTh THIIOBBIE
3a/1a4u C
HCTIOJIb30BaHNEM
H3BECTHOTO
aJropuTMa AeMcTBUi

‘VYMeeT BBINOIHATh
TUTIOBBIC 33JJaHUS,
CIIOCOOCH penraTh
THUTIOBBIE 33a]]a49H C
TIPUIMEHEHIEM
H3BECTHOTO
anropuTMa AeHCTBUN

YMeeT BBINOTHATh
TUTIOBEIC 33 [aHHS,
croco0eH pernarthb
THUIIOBbIE 33]Ia4H,
peayCMOTPEHHBIE
paboueii mporpammoit

VYMeeT BBITOIHSITE
3aJlaHMs U PeIliaTh
3aJ1a9M TTOBBIIIICHHOMN
CIIOKHOCTH

YMmenus ucnoiib3oBath | He MoxkeT yBsi3piBath | VcmbIThiBacT IIpaBUIBEHO MPUMEHSIET | YMeeT MIPUMEHSTh
TEOPETHYCCKHE 3HAHUS | TCOPHIO C MPAKTUKOM, | 3aTpyIHCHUS B | NIONYYCHHBIE  3HAHUS | TEOPETHUECKYIO Oazy
VTS BBITIOJIHCHNSI | HE MOXCET OTBETUTH | MPUMCHCHHUU TEOPHH | MPHU BBINIOJHCHHIH, | J1jCLIAILTMHBI IPH
3alaHul mo | Ha MPOCTHIC | MpH BBITIOJHEHUH | OOOCHOBAHMH PEIMEHUH | primo oo oo
MIPOBEACHUIO BOTIPOCHI, CBA3AHHBIC | MPAKTHYECKHX 3a1a4; | M 3AMTE  3AMAHUH. | poop 30 napmii,
MIPOEKTHBIX PEIICHUN B | C BEITIOJTHEHNEM | 000CHOBaHHUHU I'pamotHO TpUMeEHSET npearaer
obmactu 3amaHusg, HE MOXET | MOJYYCHHBIX METOJIMKH BBITONHEHHS | o oo
HaHOMH)KEHEPHBIX 000CHOBaTh  BEIOOp | PE3yNIBTATOB abopaTopHBIX paboT 1
TEXHOJIOTHH, BBIOOpE | METOJa MPH pPeIICHUH NTOPUTM peeHus METOJIBI PETCHHUA,
METOIWKH  PEUICHHS | MPAaKTUYEeCKHUX 3a]ad; 3amad TPaMOTHO
HHKCHEPHBIX 33124 He MOKET 000CHOBbIBACT
000CHOBAThH MOJTyYCHHBIC
MOJTyYCHHBIC Pe3yIbTATHI
Pe3yIBTATHI
Vmenne IpOBEPATh | JlomycKaeT rpyobie Jomyckaet ommuOku He nomyckaer CamMocTosATeIhHO
pemcHUA U | ommbku npu IIpY pELICHUHU 3a1a4 OIIUOOK MPU PEIICHUH AHAIU3UPYET
aHAIN3UPOBATh BBITTOTHEHUH 1 BBITIOJTHCHUN 3a/1a49 ¥ BBITIOJTHEHUH HOJIyYEHHBIE
Pe3yNbTATEL 3a/aHuil ¥ pemennn | 3aJaHui. 3alaHUH. pe3ynbTaThl
MPAKTAYECKUX HcmbiTbiBacT DopMynupyer, MPH PELICHUY 3a1a4
3aj]a4. 3aTPYAHCHUA NPU 000CHOBBIBAET U U BBITIOJIHECHU U
He criocoben (opmynuposanuu u JIeJIaeT BBIBOIBI IO 3aIaHnM.
c(hopMyIHpOBaTh U 000CHOBAHHH paboram CamocTosITeIbHO
000CHOBATh BEIBOALI | BPIBOAOB bopmyiupyer,
o pabore. 00OCHOBBIBACT U
JIeNIaeT BEIBOIBI TI0
paboram
Vmenne He criocoben Heb6pexHo TIoHATHO 1 KOPPEKTHO | YMeeT KaueCTBEHHO,
Ka4CCTBCHHOTO Ka4eCTBEHHOI'O odopmisieT odopmIsieT BEPHO U aKKypaTHO
ohopmIiTh 0hOpMIIITH (IpeseHTyer) (Tpe3eHryer) ohopMIIITh
(ipe3eHTOBATH) 5 (TIpe3eHTOoBAaTh) BBIMOJTHEHHE BBITIOJTHEHHE 3a1aHuil | (PE3EHTOBATE)
BBLIIOIHCHUC 3a/aHll | pyinonmenne 3ajaHui BBITTOJTHCHHEIC
3alaHui 3aJlaHus

OrneHka copMUPOBAHHOCTH KOMIIETEHITHH TI0 MTOKa3aTem0 « HaBbIKnY.

Kpurepuii

YPOBGHB OCBOCHHUI U OLICHKaA

2 |

3

4

5

[IK-2 CnocobeH yuacTBOBaTb B INPOBEICHUH PACUYETHBIX paboT (IO CYIIECTBYIOIIMM METOAUKAM) IIpH
MPOEKTHPOBAHNH CHCTEM O€30MAaCHOCTH B HAHOMHXCHEPHUH, B TOM YHCIIE BBIOJIHATH TEXHUKO-IKOHOMUYECKOE
000CHOBaHHE IIPOCKTOB
[1K-2.1. BeimonHsAeT uccnenoBaHus CTPYKTYpPhl M CBOMCTB HAHOMATEPHAJIOB M U3AEINI U3 HUX B COOTBETCTBUH
C TEXHHUYECKOH M SKCIUTyaTallMOHHOM TOKyMEHTaluel

Hagwiku pemenns He obOmamaer HcnbiTeIBaeT He ucneiteiBaet O06namaeT HaBBIKAMU
CTaHAapTHHIX 33134 HaBBIKAMU TPYAHOCTH TIPU 3aTpyAHEHHUH IpH TIPH BBITTOJTHEHUT
BBINOJIHEHUS 3aJaHUK | BBHIIOJIHEHUH BBITNIOJIHEHUH 3aJaHU I 3aJIaHuH U peIICHUS
W peIeHuUs 3a/IaHUN U PEIICHUS 1 pemeHus CTaHIapTHHIX 3a/1a4.
CTaHJAPTHBIX 3a/1a4 CTaHJAPTHBIX 3a/1a4 CTaHJapTHHIX 3a/1a4. He ucnerteiBaer
UcneiTeIBaCT 3aTpyIHEHUS IPU
3aTpyIHEHUS IPU BBIITOJTHEHUH
BBIITOJTHEHUH HECTaHAapTHBIX
HECTaHAapTHBIX 3a/laHul U pelIeHus




3aJJaHUi U peleHNs CJOKHBIX 3a/1a4
HECTaHIAPTHBIX 33734
Brictpora He BBHINONHAET | Brimonuser BrimonHseT TpynoBsle | BpimosHser
BBITTOJTHEHHSA TPY/IOBbIE  JCHCTBUs | TPYAOBBIC JEHCTBHUA | ACHCTBHS, BBINONHSET | TpynOBbIC ACHCTBHS,
TPYZIOBBIX ICHCTBUH U | WU BBITIOJHACT | MEIUICHHO, c | Bce MOCTABJIECHHBIE | [1ocTaBIIEHHEIE
00BEM BBITMOJIHEHHBIX | OY€Hb MENJIEHHO, HE | OTCTaBaHHEM OT | 3a7aHuA ¢ | 3amanms
3aJaHuN JocTuras YCTaHOBJICHHOTO co0moeHeM KAYECTBEHHO H
MOCTaBJICHHBIX 3a/1a4 | rpaduka YCTaHOBJIEHHOTO GICTpO
rpaduka
KauecTBo BEIMOTHEHUS | BrimonHseT Bemmonnser Boinonnser tpynossie | BeimonnseT
TPYAOBBIX ACHCTBUIA TPYAOBBIC ACHCTBUSL | TPYAOBBIE IEHCTBUA JercTBUsA TPYIOBBIE AEUCTBUS
HEKa4eCTBEHHO C HEJOCTaTO4YHBIM Ka4eCTBEHHO Ka4eCTBEHHO, B TOM
KayeCTBOM YHCIIe TIPH
BBINOJIHEHUH
CJIOKHBIX 3aJlaHUH
CamocTOATENBHOCTD He moxer Beimonnser CaMoCTOSITENBHO IomHOCTBIO
ITaHUPOBaHUA CaMOCTOSITENILHO TPYAOBBIC ACHCTBHS | BBIIIOJHAET TPYAOBBIE | CAMOCTOATENILHO
TPYAOBBIX ACHCTBUI IUIAHUPOBATH U ¢ TIOMOUIbIO JeicTBus ¢ BBINOJIHACT
BBITIOJIHATD HACTABHUKA KOHCYJIbTalluen TpyZnoBbIe O3
COOCTBEHHBIE HAaCTaBHUKA MIOCTOPOHHEH
TPYAOBBIE ASHCTBUS MOMOIIU

6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJIUYECKOE OBECIIEYEHHUE

6.1. MaTepuajabHO-TeXHUYECKOe o0ecreyeHne

Ne HanmenoBaHue crienuaibHBIX ITIOMENIEHUN U OCHAIIIEHHOCTE CHEIHAILHEBIX IIOMEIICHUN U
MIOMEIICHUH JIJIs1 CAMOCTOSTEIbHON paboThI NOMEIICHUH JIUIsl CAMOCTOSATEIBHOM paboThI
1 Vuebnas ayauTopus Ui MpOBCACHUA JICKIIMOHHBIX U CHCHI/IaHI/I?)I/IpOBaHHaS[ MeOeb.
MPAKTUYECKUX 3aHATUHN, TPYNIOBBIX U IIpoexTop, KOMIBIOTEP, AaBTOMAaTU3UPOBAHHBIN JKpaH,
WHAWBUAYaJIbHBIX KOHcyHLTaHI/Iﬁ, TCKYIIETO0 KOHTPOJIA, MAarHuTHO-M€EJI0Bas1 JOCKa
'YK 617
2 Vuebnas ayauTopus Ui MpOBCACHUA na60paTopH},1x CHCHI/IaHI/I?)I/IpOBaHHaS[ MCGGJ'[L, KOMIIBOTEP, MArHUTHO-
pabor 'YK 613 MeJoBast J0cKa, ycTaHoOBKa Ans onpenenenus KIT/ u
CKOPOCTH BbII'OpaHus TOIJIMBA, YCTAHOBKA JJIA
OIPCACIICHNUA BCIIBINIKNA W BOCIUIAMCHCHU S TOIIMBA
3 YUTATGHBIN 3aJ1 OMOIMOTEKH ISl CAMOCTOSATEIHHON Crienmanu3upoBaHHas MeOelb, KOMIIbIOTEpHAS
pa6OTI>I TCXHHUKA, TOAKIHOYCHHAA K CCTH «HHTCpHCT» n
UMEIoNIas TOCTYI B DJIEKTPOHHYIO HHPOPMAITMOHHO-
00pa3oBaTeLHYIO CpeIy
4 MeTomuieckuii kKabuHeT Crienuanu3upoBaHHas MeOeIb; MyJIbTUMEINIHBIH
MIPOEKTOP, IEPEHOCHON YKpaH, HOYTOYK
6.2. JIunieH3NOHHOE ¥ CBOOOHO pacpocTpaHsieMoe MPOrpaMMHoe odecreveHne
Ne [IepeueHb JIMIIEH3MOHHOTO PexBU3UTHI NOATBEPKAAOLIETO TOKYMEHTA
MIPOTPaAMMHOTO 00€CTICUEHHS.
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 | Cornamenne Microsoft Open Value Subscription




Ne [lepeueHb TUIIEH3MOHHOTO PexBU3HUTHI MOATBEPKIAOIIETO TOKYMEHTA
MPOrPaMMHOTO 00ECTICUCHUSI.

2016 V6328633. Cornantenue nerictsurenabHo ¢ 02.10.2017
mo 31.10.2023
3 Kaspersky  Endpoint  Security | Cy0naunen3nonnsiii goroBop Ne 102 ot 24.05.2018.

«Crangapraeiii Russian Edition» Cpoxk aeiictust nuuenzuu 1o 19.08.2020
I'paxxnancko-npaBoBoii Jlorosop (Kontpakt) Ne 27782
«[TocTaBka mpo UIeHHS TIpaBa MOJIB30BAHUS (JTUIICH3NN)
Kaspersky Endpoint Security ot 03.06.2020. Cpox
nevcteus uuensun 19.08.2022r.

4 Google Chrome CBoOoano pacmpoctpansiemoe I1O cormacHo ycioBUsIM
JIMOECH3UOHHOI'O COTJIallICHU S
5 Mozilla Firefox CBoOomno pacmnpoctpansiemoe 1O cormacHo ycioBUsM

JJUIICH3UOHHOI'O COTJIallICHUA

6.3. Ilepeyenn yueOHbIX H3aHUI U YUeOHO-MeTOAUYECKUX MAaTEPHAJIOB

Ilepeuensv ocnosHotl tumepamypbi

1.MoaenupoBaHue KPUTHYCCKUX IPOIECCOB B HAHOWHKCHEHUHM [DJIEKTPOHHBIM pecypce]| : ydeOHOe
mocodue s CTyIEeHTOB HampasicHus OakanaBpuara 28.03.02 - HanoumxeHepus, Npo@uib MOATOTOBKU -
"Be3onacHocTh cucTeM U TexHonoruii HanoumxkeHepun" / 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.MoaennpoBaHrue KPUTHUECKUX MPOLECCOB B HAHOMHXKEHEPUU [ DIEKTPOHHBINA pecypc] : METOANYECKHE
yKa3aHHUs K BBITIOJTHEHUIO KypCOBOW paOOTHI 7S CTyIEHTOB HAIpaBJIeHNs OakajiaBpuaTa

28.03.02 - HanoummxeHepus, NpOPWIb MOATOTOBKKM - "Be30omacHOCTh CHUCTEeM W TEXHOJIOTHH
HanoumxeHepun'/ xad. BXK]/] ; coct.: A. H. Jlonanos, 1. B. IIpymkoBckuii. - DIEKTPOH. TEKCTOBBIE JaH. -
benropon :

M3marensctBo BI'TY mMm. B. I'. Illyxogra, 2017. - 1 a1. onr. muck (CD-ROM) : ta6m. - 3ari. ¢ TUTYI.
9KpaHa. - (B KoHB.) : 30.00 p.2.P. N 3570

3. Ilyn, Y. HawnorexHonoruwu : y4ed. mocobue : mep. ¢ anr. / U. [Tyn, @. Oyanc. - 2-e u3sz., gom. - M. :
Texnocdepa, 2005. - 334 ¢.

4. Jleimua B.H. MogaenupoBanue CBSI3aHHBIX INPOLECCOB B PEAarupyromUX cpeaax [DIeKTpOHHBIN
pecypc]: moHorpadus/ Jlevinua B.H., ImurpueBa M.A. — DIeKTpoH. TeKCTOBbIe NaHHbIe. — KamuauHTpan:
bantuiickuit  penepanbuplii  yauBepcuteT uM. Mmmanmymma Kanrta, 2012. — 241 c¢. — Pexum npoctyma:
http://www.iprbookshop.ru/23805. — 35C «IPRbooks», 1o napoJio

5. KymukoB M.M. Texnonorun pa3pabOTKH MpOrpaMMHOTO OOecTedeHus] Al MaTeMaTH4ecKoro
MozenupoBaHus (u3uyeckux mporeccoB. Yacte 1. Vcmomp3oBaHWE CYHNepKOMIBIOTEPOB, OCHAIEHHBIX
rpa@UUYeCKUMH YCKOPHUTEIIMH [DJIEKTPOHHBIN pecypc]: ydueOHoe mocobue / KymukoB WM.M. — DeKTpoH.
TeKCTOBbIe AaHHbIEe. — HoBocuOupck: HoBocuOupckuii rocyapcTBeHHBIH TeXHUYECKHH yHUBepcHuTeT, 2013, —
40 c. — Pexxum poctyna: http://www.iprbookshop.ru/45044. — 3BC «IPRbooksy, mo mapoito

Iepeuens donorHumenbHOU TUMEPAMypbol:

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: U3n-Bo BI'TY mm. B. I'. Illyxosa, 2005. - 104 c.

3. Ky3spmun A.M. MogenupoBanue (U3NYSCKUX MPOLECCOB B DHEPreTHUYSCKUX SIICPHBIX
peakTopax Ha OBICTPBIX HEWTpoHax [DIEeKTpOHHBIA pecypc]: yueOHoe mocobue st By3oB/ Kysemun A.M.,
MImener A.H., Anics B.A.— DnekTpoH. TekcToBbie 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. KoncynbranT miroc. HanesxxHas mpaBoBasi moiiep:kka www.consultant.ru

2. Hayunas snexrponHas Oubnnoreka www.elibrari.ru

3. OduumaneHeiil caliT bearopoackoro rocy1apcTBEHHOTO TEXHOIOTHYECKOT0 YHUBEpCUTETa Www.bstu.ru
4. ®I'bYH Bcepoccuiickuii FHCTUTYT HAYYHOH M TeXHUYECKOM nHbopMaiuu Poccuiickoii akaaieMun HayK
http://www.viniti.ru/

5. He3aBucuMmblil Hay4yHO-TeXHUYECKUH mopTan http://ntpo.com

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

7. 000 Accornumanus HHXEHEepHOro oopazoBanus B Poccun http://acer.ru




