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1. IEJIXM U 3AJTAYM OCBOEHU A AU CHUITJIMHBI

1.1. Ilestb OCBOEHMS TUCHUNIMHBI:

HCJ’IBI-O OCBOCHHUA JUCHHUIUIMHBI ABJISICTCA HU3Y4YCHUE TECPMOJUHAMUUYCCKHX OCHOB
TCXHOJIOTHUYCCKHUX ITPOLCCCOB XUMHYECKOM TEXHOJIOTHU

1.2. 3aga4yu ocBOeHMsI TUCHUILIHHBI (MOTYJINA):

— U3y4YCHHE TEOPETUYECKUX OCHOB IEPEHOCA UMITYJIbCA, SHEPTHUH U MacCChI;

— W3y4YCHHE TPUHIMIIOB aHajdW3a M pacyera NpPOIECCOB M ammnapaToB XHMHUYECKON
TEXHOJIOTHH;

— WU3y4YCHHE BIMSHUS PEKHUMHBIX IapaMETPOB NPOLECCOB XMMHYECKONW TEXHOJOTMH Ha
pa3Mepsbl anmnaparos;

— H3YYCHHE METOJIOB pacueTa OCHOBHBIX Pa3MEpOB aIIapaToB XUMHUYECKONH TEXHOJIOTHH;

— H3YYCHHE CIIOCO00B MHTEHCH(HKAINY MPOLECCOB U allaparoB.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

VYuebnas pucuumianHa (Monxynb) «IIpomeccsl W anmmapaThl XMMHMYECKOHW TEXHOJIOTUH
BKIIIOYCHa» B O00s3aTENbHBIA MEPEeYeHb MUCHUILUIMH 00s3aTelnbHON dYacTH 00pa30BaTebHON
IIporpaMMbl BHE 3aBHCUMOCTH OT €€ HampaBiieHHOCTH (mpoduist). [ucuuruivHa peanusyercss B
coorBercTBUM ¢ TpeboBanusmu GI'OC, OI1 BO u YII, no ganHOMY HaIlpaBICHUIO MOJTOTOBKH.

HI/ICI_[I/IHJ'II/IHa 633preTC$I Ha CICAYIOIIUX AJUCHUILUIMHAX: MaTCMaTHUKa, (1)1/131/11(21, XHUMHUA,
TCOPCTUYCCKAd MECXaHNKaA, MCXaHUKaA KUJKOCTHU U I'a3a, TCXHUYECKad TCpMOJUHAMUKA.

JucuuruinHa [Ipoueccsl U anmaparbl XMMUYECKONH TEXHOJIOTHHU SIBJISIETCS OCHOBOIOJIAraroIei
JUIS WU3YYEHHs CIEAYIOIUX IUCHUIUIMH: MalMHbl M anmapaTbl XMMHYECKHUX NPOU3BOACTB H
CrenuanbHoe 000pyA0BaHUE MPEINPUATHI XUMUHU U TTepepabOTKH I1acTMace.

Pabouas nporpamMma IUCHUIIIIMHBL AJd  AHBAJIWAOB W JIUI C OI'paHUYCHHBIMU
BO3MOXHOCTAMHU 310pOBbA pa3pa6aTHBaeTc>1 HUHAUBUAYAJIBHO C yueToM 0COOCHHOCTEH
HCI/IXO(l)I/ISI/I‘-ICCKOFO Pa3BUTHA, HHIAWBHUAYAJIbHBIX BO3MOKHOCTEHI M COCTOSHHS 300POBbA TaKHX
o6yqafomnxc51, 110 UX JIMYHOMY 3asABJICHUIO.

3. KOMIIETEHLIUY OBYYAIOIIET OCSI, ®©OPMUPYEMBIE B PE3VJILTATE
OCBOEHMS JUCHUILIMHBI (MOLYJIST)

Tabmuna 1
®opmupoBanue komnereHunu [NK-4 nucummiamnamu
Komneren | Ha3pauusi y4eOHBIX IHCUHILINH, CeMecTpbl (POPMUPOBAHHUS KOMIIETEHIIUH
s MOYyJIel, IPAKTHK,
y4acTBylmux B GoOpMUPOBAHHHA 1 kype 2 kype 3 kype 4 kype
KOMIIeTEeHI[HH cemecTp cemecTp cemecTp cemecTp
BMeCTe C JTaHHOI JUCUMIJINHO 1 2 3 4 5 6 7 8

OIIK-1 Marematuka
OpraHudeckasi XUMHUsl 1 OMOXHMHUS
dusuka

Xumust

KoMneroTepHoe MopaenupoBaHue U
MIPOTOTHIIMPOBAHUE

Teoperrueckas MEXaHUKA
MexaHMKa )KHIKOCTH U ra3a
DNEeKTPOTEXHUKA M IIEKTPOHUKA




Texuunueckas TECPMOJANHAMHUKA U
TCIIJIOTCXHUKA

IIpoueccel u armnaparsl
XUMHYECKON TEXHOJIOTUU

IloaroroBka k mpoueaype 3aliuThbl
u npouenypa 3amurta BKP

OIIK-7

06111351 XUMHUYCCKasA TCXHOJIOTHA

DKOJIOTHS

IIpoueccel u arnmnaparsl
XUMHMYECKON TEXHOJIOTUU

IloaroroBka k mpoueaype 3aliuThbl
u npouenypa 3amurta BKP

OIIK-9

Mertposnorus, CcTaHAApTU3AUS U
ceprudurarys

TIpoueccor u anmaparsl
XUMHYECKOH TEXHOJIOTHH

[MoaroToBKa K MpoLEAype 3allUTHI
u nipouenypa 3ammra BKP




INEPEYEHDb IUIAHUPYEMbBIX PE3VJIbTATOB OBYYEHUA 110 JAUCHUIUIMHE, COOTHECEHHbLIX C JIUIAHUPYEMbBIMHA
PE3VJIbBTATAMU OCBOEHNA OI1

Ta0mnuua 2

HepequL IJIAHUPYEMBIX pE3yJabTaTOB Oﬁy‘leﬂl/lﬂ Mo TUCHHUIIJINHE, COOTHECEHHDBIX C IVIAHUPYEMBIMH pPE3yjJbTaTaMU OCBOCHUA

KOII U HAMMCHOBAHHEC

KOII H HAMMECHOBAHH(
HHIUKATOpa

OueHo4YHBIE CPEeCTBA

KOMITeTeHIHH OCTHACHIST IInanupyembie pe3ybTaThl 00y4eHHs M0 JHCIUIIIHHE Tekyuero IIpome:kyTOo4HOI
KOMITETeHIHH KOHTPOJIS aTTecTallNu
OIIK-1 - Cnoco6en | MOIIK-1.1. 3HaTh: 3aKOHBI | YMeTh: npumeHsTs | Biaagers: 3akonamu | CobecenoBanue — u| Bompocs! s ycTHOTO
MIPUMEHSTh Hcnone3yer MaTeMaTuKy, (DU3UKH,| 3aKOHBI MaTeMaTuKH, | MaTeMaTUKH, (PU3UKH, | OTYETHI no | cobecenoBanus (45
€CTECTBCHHOHAYYHbIE Y| €CTeCTBCHHOHAyUYHBIE | XMMUH, ¢bu3uKy, XUMHH, | XUMHH, 71a00paTOPHBIM BOIIPOCOB)
OOIIeNHKXECHEePHBIE 3HAHMA, | U OOIIEHH)KCHEPHBIC | TEPMOAMHAMUKY U T.1. | TEPMOJAMHAMHUKH U T.JI. B| TEPMOJMHAMHKH M| pabotam.
METOJBl MaTEeMaTHYECKOTO | 3HAHMS B| B pacyerax u| pacderax u| T.A. B pacuerax u| TectupoBaHue B
aHaN3a U MOJCIUPOBAHUSA | IPOPECCHOHATBHOM MOJICITUPOBAHIH MOJICTUPOBAHIH XUMHUKO- | MOJCITUPOBAHUN cucreme MOODLE
B poQeCCHOHANBHON | IeSTEeIBHOCTH XHUMHUKO-TEXHO- TEXHOJIOTHYECKHUX XHUMHUKO-TEXHO-
JIESITEIIEHOCTH JIOTMYECKUX TIPOIIECCOB JIOTMYECKUX
MPOLIECCOB MPOLIECCOB

OIIK-7 - Cnoco6en | UOIIK-7.1. 3HATB: METOIUKH | YMeEThb: NpUMEHATh | Biaagers: Pemenne 3amau Ha| Brimonnenue
IIpUMEHATh  coBpeMeHHbIe | [Ipumenser pacuerta METOJUKHI pacueTa| METOAMKAMM pacdeTa| MPaKTHYECKHX HUHAWBUIYAIBHBIX
3KOJIOTMYHBIE Y| OCHOBHBIE METOAMKHU | TEXHOJOTMYECKOIO TEXHOJIOIMYECKOI0 TEXHOJIOTUYECKOI0 3aHATHUAX no| PP (12 PIP) B
6e30macHbIe METOABI | pacueTa obopyoBaHus, c| obopynoBaHus, ¢ yueToMm| oOopyrOBaHuS, c| pazmenam Kypca.| paMmkax
paIMoHaILHOTO TEXHOJIOTHYECKOTO y4eToM BIIMSIHUS | BIIUSTHUSA PEKUMHBIX | Y4€TOM BinusiHUA | Toxke B CHCTEME| CaMOCTOSITENBbHOM
HCTIONB30BaHUS CBIPHEBBIX | 000pyIOBaHUS, C | PEXHMMHBIX [IapaMeTpoB PEXUMHBIX MOODLE pu | paboTHI
u SHEPreTUYECKHX | YIeTOM BIMSHUS | TAPAMETPOB  XUMHUKO- | XUMUKOTEXHOJIOTHUECKHX | NTApaMETPOB XMMHKO- | IUCTAHIIMOHHON
pecypcoB B| PEKHUMHBIX TEXHOJIO-THYECKUX MIPOLIECCOB  HAa  paboTy| TEXHOJIOTHYECKUX pabore
MalIMHOCTPOECHUH IapaMeTpoB XMMHKO- | MPOLIECCOB Ha paboOTy| TEXHOJIOTMYECKOTO IpoLeccoB Ha paboTy

TEXHOJIOTHYECKUX TEXHOJIOTHYECKOTO 000py/OBaHHs, B TOM | TEXHOJOTMYECKOTO

MpoLeccoB HA paboTy | 00OpyAOBaHUs, B TOM| YMCIIE Ha HCIIOJIb30BAHHE | 00OPY/IOBAaHHS, B TOM

TEXHOJIOTHYECKOTO qrcie Ha| CBIPHEBBIX u| gmcie Ha

000pyI0BaHUS, B TOM | MCHOJB30BAHUE SHEPreTHYECKUX HCTIONB30BaHUE

qucie Ha | CBIPBEBBIX 1| pecypcoB CBIPBEBBIX u

HCIIOJIb30BaHUE HEPTeTUYECKUX HEPTreTUYECKUX

CBIPBEBBIX U | pecypcoB pecypcoB

SHEPTEeTHYECKUX

pecypcoB

HOIIK-7.2. 3HaTh: OCHOBHBIE | YMeETh: npuMeHaTh | Baagernb: CobGecenoBanne  u| Bompock! 1j1st yCTHOTO

OpueHTHpyeTCst B | TEXHOJIOTHH, OCHOBHBIE ~ TEXHOJIOTUH,| OCHOBHBIMU OTYETHI mo| cobecenoBanus (45

OCHOBHBIX IPOLIECCH] U anmnaparhl | POLecchl M anmaparhl | TEXHOJOTUSMH, 71a00paTOPHBIM BOIIPOCOB)




TEXHOJIOTHUSIX, Uit ipeoOpazoBaHust | IS npeoOpa3oBaHusl | IPoLECCaMU u| paboram.

mpoueccax M HMX | CBIPbEBBIX 1| CBIPbEBBIX u| anmaparamu st | TectupoBanue B

anmnapaTypHoOM JHEPTETHUECKHUX SHEPTEeTUUECKHUX npeoOpa3oBaHus cucreme MOODLE

odopmirennn JUI | pecypcoB pecypcoB CBIPBEBBIX u

npeoOpa3oBaHus 9HEPreTUYECKUX

CBIPBEBBIX u pecypcoB

9HEPTreTUIECKUX

pecypcoB

HNOIIK-7.3. 3HaTh: OCHOBHBIE | YMeETh: npoBoauTh | Baagers: wmeromamu| Pemenne 3amad Ha| Brimomnenue

[Ipumenser METOnbl  OanaHCOBBIX | OANaHCOBBIE  pacyeThl, | OallaHCOBBIX MIPaKTHYECKNX WHIIBHIYaJIbHBIX

OCHOBHBIE ~ METOJBI | pacueToB, OTIpeNeNATh HOPMEBI | PacdeToB, 3aHATHAX mo| PP (12 PIP) B

0aaHCOBBIX ONpEICTICHUsI ~ HOPM | TEXHOJOTHYECKOTO ONpEZICTICHUsI  HOpPM | pasienam Kypca.| paMKax

pacderos, TEXHOJIOTHYECKOTO peKHUMa  IIPOBOAMMOTO | TEXHOJIOTHYECKOTO Toxe B cucTeMe| caMOCTOSTENBEHON

OTIpeJIeNIeHUs]  HOPM | peKMMa MPOBOJUMOTO | Mpoliecca U MOAOUpATh | pexuma MOODLE npu | paboThI

TEXHOJIOTHYECKOTO mporecca M 1ox0opa| TeXHOJOTMYECKHE MPOBOIUMOTO JUCTaHIIMOHHOU

pexnMa TEXHOJIOTUUECKHX napaMeTpsl B| mporecca u mnoxadopa| padore

MPOBOJIUMOTO napameTpoB B| 3aBHCHMOCTH OT CBOMCTB, | TEXHOJIOTUUECKHX

npouecca ¥ moadopa | 3aBUCUMOCTH OT| cocTaBa CBIPbS U | mapameTpoB B

TEXHOJIOTUUECKHX CBOMCTB, coCTaBa| KauecTBa  IOJYy4aeMOM | 3aBUCHMOCTH oT

apaMeTpoB B | CBIpbSl M  KauecTBa| MPOAYKIHH CBOJCTB, cocTaBa

3aBUCHMOCTH OT | mosy9aemMoi CBIPbS ¥  KadecTBa

CBOIJICTB, COCTaBa | MPOAYKIINU MOJTy9aeMOH

CBIpbSl M  KadecTBa POy KUK

MOJTy4yaeMoi

POJYKLUH

NOIIK-7.4. 3HaTh: OCHOBBI| YMeTh: onTuUMU3NpoBaTh | Baagerb: wmetomamu| CobecemoBanue  u| Bompockl 1jst yCTHOTO

OntumMusupyer ONTUMU3AINN TEXHOJIOTHYECKHUE ONTUMU3AINN OTYETHI no| cobecemoBanus (45

TEXHOJIOTHYECKHE TEXHOJIOTUUECKHX PEKUMBI MPOLIECCOB | TEXHOJIOTHYECKUX 1a00paTOPHBIM BOTIPOCOB)

PeXKHMBI  IIPOLIECCOB | PEXKMMOB  MPOLECCOB | nepepaboTKU CBIPBSI | PEXKMMOB TIPOLIECCOB | paboTaMm.

nepepabOTKH  ChIpbsl | NepepabOTKU  CBHIPbS | Pa3IMYHOIO KayecTBa nepepaboTku  ceIpbsi| TecTupoBaHue B

pa3JIMYHOTO KauyecTBa | pa3jMYHOIO KauecTBa pasnuysoro kavecra | cucteme MOODLE
OIIK-9 - Cnoco6en | MOIIK-9.2. 3HaTh: OCHOBB H| YMeTh: npumensaTs | Baagers: ocHoBamu| CobecemoBanne 1| Bompocs! 11t yCTHOTO
BHEIPATh M ocBauBaTh | OpueHTHpYeTCA B | COBPEMCHHBIE OCHOBBI M COBpPEMEHHBIE| U COBPEMEHHBIMH | OTYETHI mo | cobecenoBanusa (45
HOBOE  TEXHOJIOTHYECKOE | COBPEMEHHBIX TEHJCHIIUH B| TEH/JEHIMH B Pa3BUTHH | TEHACHIUSIMH B| J1a00paTOpHBIM BOIIPOCOB)
obopyznoBaHue TEHJCHLVSIX Pa3BUTHS | Pa3BUTHH IIPOIECCHO- | MPOLECCHO-aNMapaTHOH | pPa3BUTHHU MPOLECCHO-| paboTam.

MPOLIECCHO- annapaTHOH 6a3bl | Oa3bl XMMHUECKOI1 | anmapaTHOH 6a3p1| TecrupoBanue B

anmnapaTHOM 0a3bl | XMMHUYECKOH TEXHOJIOTHH XUMUYECKON cucreme MOODLE

XMUMHYECKOH TEXHOJIOTUH TEXHOJIOT

TEXHOJIOTHUH

NOIIK-9.3. 3HaTh: OCHOBBI| YMeTb:  paccuMThiBaTh | Biagerb: ocHoBamu| Pemienue 3amad Ha| BeinonHeHue

IIpoBoanT  pacueTsl | pacyeTa  HOBOTO W | HOBOE M| pacyeta HOBOIO W | NMPaKTHYECKHX WHJIMBHYJIbHBIX




HOBOTO
MOJIEPHU3UPYEMOTO
TEXHOJIOTHYECKOTO
000pyIOBaHUsS
XHUMHYECKUX
He(pTEXUMHUIECKUX
TIPOM3BOJICTB

u

u

MOJICPHU3UPYEMOTO
TEXHOJIOTUYECKOTO
obopynoBaHus
XUMUYECKHUX
HE(PTEXUMHYCCKUX
MIPOU3BOJICTB

MOJICPHHU3UPYEMOE
TEXHOJIOTHYECKOTO
00opyI0BaHUs
XUMHYECKUX
HeTEXUMUIECKUX
MIPOM3BOJICTB

MOJIEPHU3ZHUPYEMOTO
TEXHOJIOTHYECKOTO
00opynoBaHUs
XHUMHUYECKHX
He(pTEXUMHIECKUX
MPOU3BOJICTB

u

3aHATHAX o
pa3zaenam Kypca.
Toxe B cucreme
MOODLE npu
JUCTAaHIIMOHHON
pabote

PTP (12 PI'P)
paMKax
CaMOCTOSITENIbHOM
paboTsl




4. CTPYKTYPA U COAEP)KAHUE JUCHUITJIMHBI

4.1 PacnpeneieHue TPYA0EMKOCTH JUCHHUILIMHBI 110 BUIaM PpadoT Mo ceMecTpam

O6mast TpynoéMKocTh auctuIuinHbl coctaBiseT 10 3ad. en./360 wacoB, pacmpeneieHue

9acoB MO BHJIaM pabOT ceMecTpaM IMpeIcTaBiIeHo B Tabi. 3 u 4.

(DOpMaT HU3YYCHUA JUCHUIIIMHBI: C UCIIOJIb30BAHUEM 3JIEMCHTOB 3JICKTPOHHOI'O 06yLIeHI/I${.

Tabnuua 3

Pacnpenesienne Tpya10€éMKOCTH JUCHMILIMHBI 10 BUIaM padoT Mo ceMmecTpam
JJISL CTYJI€HTOB O4YHOM (popMbI 00yUeHM s

Bup yueoHoii padoTbl Bcero Cemectp
4acoB 5 5
1. KonTakTHasi padora o0y4yawimmxcs ¢ npemnojaaBarejieM
(mo Buaam yueOHBIX 3aHATUH) (BCero), B TOM 4HCIIE: 162 87 75
1.1. AyautopHble 3aHATHSA (BCEro), B TOM YHCIIE: 153 85 68
- nexryu (JI) 68 34 34
- tabopartopubie paboTsl (JIP) o1 34 17
- npaktuueckue 3ausatus (113) 34 17 17
- npakTukyMsl (I1) -
1.2. BHeayauTopHble 3aHATHS (BCero), B TOM 4HCIIE: 9 7
- TPYIIIOBBIC KOHCYJIbTAIIMU IO JUCIUILINHE 4 2
- TPYNIOBBIE KOHCYJIBTAIMA TIO TPOMEKYTOUHOU
aTTecTanuu (PK3aMeH) 2 - 2
-  WHIMBUAyanbHas  pabora  mpemojaBarens ¢
00y4armuMcs:
- IO TPOEKTUPOBAHMIO: TIPOEKT (paboTa) 3 - 3
- 110 BBINOJIHEHUIO PI'P
- 1o BeInoJiHeHUt0 KP
- 110 cocTaBJIeHUIO pedepara (JokIana, 3cce)
2. CamocrosTeasHas padora cryaenta (CPC) (Bcero) 171 93 78
Bua npomMeKyTOYHOM aTTeCTAIIMM 3a4eT 3ager/ 3a4eT |IK3aMeH
sK3ameH 27 27
OOu1asi TPY/10€MKOCTb, Yachl/3a4eTHbIE e THHULIBI 360/10 180/5 | 180/5




Ta0nuua 4

Pacnpenesnenne Tpyao€éMKOCTH JTUCHUIIMHBI 10 BUAAM padoT 1o ceMecTpam
JJIsl CTYACHTOB 32049HO (popMBbI 00YUEHUS

Bun yueOHo# padoThI Bcero Kypc
4acoB 3 1
1. KonTakTHasi padora 00y4yaromuxcs ¢ npemnojaaBarteiemM
(o Bu1aM y4eOHBIX 3aHATHI) (BCEro), B TOM YHCIIC: 73 34 39
1.1. AyauTopHble 3aHATHSA (BCEro), B TOM YHUCIIE: 64 32 32
- nexuuu (JI) 24 12 12
- tabopaTtopHbie paboTsl (JIP) 20 10 10
- mpaktuyeckue 3ansatus (113) 20 10 10
- npakTukyMsl (IT) -
1.2. BHeayauTopHbIe 3aHATHS (BCero), B TOM 4HCIIE: 9 2 7
- TPYTIIOBBIE KOHCYJIBTAIIMU IO AUCIUILINHE 4 2
- TPYIIOBBIE KOHCYJIBTAIMKM IO IPOMEKYTOYHON
aTTecTanuu (IK3aMeH) 2 - 2
- UWHIMBUAyalbHas  paboTra  mpenojaBarens  C
00yJaroumMcs:
- I10 IPOCKTUPOBAHUIO: MPOEKT (paboTa) 3 - 3
- 110 BhINOJIHEHUIO PI'P
- 1o BbImotHeHU0 KP
- 110 COCTaBJICHUIO pedepara (I0KIaa, 3cce)
2. CamocrosTeabHas padora cryaenta (CPC) (Bcero) 274 142 132
Bua npomMeKyTOYHOH aTTECTAIINH 3a4YeT 3a4er/ 3a4eT [IK3aMeH
sK3ameH 13 4 9
OOu1asi TPY10€MKOCTb, Yachl/3a4eTHbIE e THHUIIBI 360/10 180/5 | 180/5
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4.2. ConepxxaHue JMCUHILUIHHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

ConepxaHue TUCHUILIMHBL, CTPYKTYPUPOBAaHHOE IO TEMaM, IPUBEJEHO B Tabauuax 5 u 6.

Tabnuua 5
CopepxxaHue JUCHUINVIMHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM, /LISl CTY/ICHTOB 04HOi#l (popMBbI 00y4eHHs
Ilnanupyembie Bunsbl yueOHoii padoThI H
anMEHOBaHUe
(koHTpOIHpYe- KonTakTHas % Peanuzanusa | HammeHoBaHue
HCIO0JIb3YeMbIX
Mbie) padora = y B paMKax | pa3pa0oTaH-
pe3yJbTaThI z g AKTHUBHBIX H
. ° ) g [PAKTHYECKO HOTO
ocBoenus: YK, = g 5 =3 HHTEPAKTHBHBI .
OIIK, MK u HaunmenoBanue Tem o 2o 2 g | g g Bung CPC X H 3JI€KTPOHHOI0
< [>) >
HHIUKATOPDI o) =5 e 7| g 5 E NOArOTOBKH Kypca
= Es| EE| 220 o0pa3oBaTeJib-
JOCTHKEHUS = 2 2 e = Se< HEIX (TpynoemMkoc|(Tpy10eMKOCTh B
KOMITeTeH N i g § S s = 8 § . | T B yacax) yacax)
TEeXHOJIOTuH
= |5 & 8 =3
5 cemecTp
OIIK-1 Pasnen 1. TuapoMexanuyecKue MpoLECChl 14 10 7 46
HNOIIK-1.1; Tema 1.1 Krnaccudpukammu mporeccor XT.| 4 - - 4 N3yuenue nutepatypsl: | CobecenoBaHu Koncnexr
OIIK-7 OOImuMii  KUHETHYECKUH 3aKOH U 00Ime 6.1.1:c. 13-19 e
NOIIK-7.1, NpUHIMIEI aHan3a U pacyera [TuAXT
Tema 1.2 Knaccudukanus HEOAHOPOAHBIX | 1 - - 6 N3yuenue nuteparypsl: | CobecenoBaHu Koncriekr
HOIIK-7.2,
CHCTEM H METOJOB UX pa3IeIICHUI 6.1.1: c. 183-185 e
HOIIK-7.3,
WOIIK-7.4: 1.1.1 TIpaktuueckoe 3aHATHE (TUCTIEPCHBII - 1 4 PI'PNel TTocobue 6.2.5
aHaJIM3 MaTepuaa )
OIIK-9 Tema 1.3 OtcTauBanne 2 - - 4 N3yuenue nurepatypsl: | CodeceoBaHU KoHncrekr
MOIIK-9.2, 6.1.1: c. 185-191 e e
MOIIK-9.3 1.3.1  Tlpaktnueckoe  3aHATHE  (pacder - 2 4 PI'PNe2 Hocobwue 6.2.5
OTCTOHHHKA)
Tewma 1.4 ®GunberpoBanme 2 - - 2 N3yudenue JINTEpaTypPhI: Koucnekr
6.1.1: c. 191-220
1.4.1 JlaboparopHast paboTa (HUCIBITAHHE 6 - 4 OTtuer CobecenoBanu TTocoOue 6.2.1
BaKyyM-(HIBTPA) e
1.42 Tlpaktudeckoe 3aHsATHE (pacder - 2 4 PTP Ne3 [Tocobue 6.2.1
OapabaHHOTO BakyyM-(QHIbTpa)
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IInanmpyemsbie Bunsbi yueoHoii padoThI H
anMEeHOBaHUe
(koHTpOIHpYe- KonTakTHasn = Peanuzanusa | HanmeHoBaHue
< HCII0JIb3YEeMBIX
MBIE) pa6ora 3 = y B paMKax | pa3pa0oTaH-
pe3yJbTaThI z g AKTHUBHBIX U
] 2 & [IPAKTHYECKO HOTO
ocsoeHus: YK, 1 g s =g HHTEPAKTUBHBI .
OIIK, TTK u HauMeHoBaHue TeM 9 2o 2 Q| g g Bua CPC X H 3JIEKTPOHHOI0
[>]
MHAMKATOPBI - g g 2 S §8 5 NOATOTOBKH Kypca
- S| Ed| 2SS0 o0pasoBarelib-
JOCTHIKEHUS = 2 2 5 =| & s HBIX (TpynoemMkoc|(Tpya0eMKOCTh B
KOMIIeTeHI M i g L§ S g =S § exmomormii | ™ B yacax) yacax)
TEXHOJIOTuH
= | =& 5§ 2,
Tema 1.5 LlentpudyrupoBanue u ounctka | 2 - - 2 Wzyuenne murepatypsl: | CobecemoBaHu Koncnekr
rasoB 6.1.1: c. 222-256 e
1.5.1 Jlabopatopuast pabora (ucmblTanue| - 4 - 4 Otuer CobecenoBanu ITocobue 6.2.1
IIUKIIOHA) e
Tema 1.6 [lepemuBanue KUIKUX CPeN 2 - - 2 N3yuenue nutepatypsl: | CobecenoBaHu KoHncrekr
6.1.1: c. 258-273 e
1.6.1  IIpakthueckoe  3aHsaTHe  (pacueT| - - 2 4 PT'P Ne4 TTocoOue 6.2.5
HepeMEIINBAONIET0 YCTPOHCTBA)
Tewma 1.7 IlceBmooxmkeHne 1 - - 2 N3yuenue nuteparypsl: | CobecenoBaHu
6.1.1:c. 13-19 e
OIIK-1 Pasyen 2. TermoBbie POIECCHI 20 24 10 47
HOIIK-1.1; Tema 2.1 OCHOBBI TEMIONEPEAAUN 8 - - 10 Uzyuenue nureparypsl: | CobecenoBaHU KoHucmekt
OIIK-7 6.1.1: c. 274-325 e
HOIIK-7.1, 2.1.1 JlaGoparopHas pabora (UCHIBITAaHHE| - - Oruer CobecenoBanu ITocobue 6.2.3
WOIIK-7.2 TEIUI00OMEHHUKA TpyOa B TpyOe)™ e
’ 8 2
HOIIK-7.3, 2.1.2 Jlaboparopuas pabora (WCHBITAHHE| - - Oruer CobecenoBanu ITocobGue 6.2.3
NOIIK-7.4; KOKYXOTpyOUaToro TeruiooOMeHHHKa)* e
OIIK-9 2.1.3  IIpaxktuueckoe  3aHatue  (pacuer| - - 4 4 PI'P Ne5 ITocobue 6.2.3
HOIIK-9.2, TEINI00OMEHHHKA)
HOIIK-9.3 2.1.4  Ilpaktnueckoe  3aHsAtme  (pacuer| - - 4 4 PI'P Ne6 TTocobue 6.2.3
TEMI000MEHHUKA)
Tewma 2.2 HarpeBanue 2 - - 4 N3ydenue aureparypsl: | CobecenoBaHu Koncriekr
6.1.1: c. 327-344 e
Tewma 2.3 OxnaxaeHue 4 - - 7 Nzyuenue JIUTEPATyPHI: Koncnekr

12




IInanmpyemsbie Bunsbi yueoHoii padoThI H
anMEeHOBaHUe
(koHTpOIHpYe- KonTakTHasn = Peanuzanusa | HanmeHoBaHue
< HCII0JIb3YEeMBIX
MBIE) pa6ora 3 = y B paMKax | pa3pa0oTaH-
pe3yJbTaThI z g AKTHUBHBIX U
. = e~ [[PAKTHYECKO HOI'0
ocsoeHus: YK, 1 g s =g HHTEPAKTUBHBI .
OIIK, ITK u HauMeHoBaHue TeM 9 2o 2 Q| g g Bua CPC X H 3JIEKTPOHHOI0
[>]
MHAMKATOPBI - g g 2 =l g §8 NOATOTOBKH Kypca
0 S<| EE| 820 o0pa3oBareJib-
JOCTHIKEHUS = 2 2 5 =| & s HBIX (TpynoemMkoc|(Tpya0eMKOCTh B
KOMIIeTeHI M i g L§ S g =S § exmomormii | ™ B yacax) yacax)
TEXHOJIOTuH
= | =& 5§ 2
6.1.1: c. 327-344; c. 685-04
2.3.1 JlabopatopHas pabota (WCHBITAHHE| - 8 - 2 Otuer Co0OecenoBanu ITocobue 6.2.3
OBITOBOTO XOJOAMIHHUKA) e
Tema 2.4 Konnencanus 2 - - 4 Wzyuenue nmuteparypel: | CobecenoBaHu Koncnexr
6.1.1: c. 327-344 e
Tewma 2.5 BrinapuBanue 4 - - 4 N3yuenue nutepatypsl: | CobecenoBaHu Koncrekr
6.1.1: c. 366-402 e
2.5.1 JlaGoparopuas paGora (WCHBITAHHE| - 8 - 2 Oruer CobecenoBanu ITocobue 6.2.3
BBINTAPHOI1 YCTAaHOBKH) e
2.5.2  TIlpaktuuyeckoe  3aHsTHe  (pacyer| - - 2 4 PT'P Ne7 [Tocobue 6.2.5
BBIIIAPHBIX aIlIapaToB)
HUTOI'O 3A S CEMECTP | 34 34 17 93
6 cemecTp
OIIK-1 Paznen 3. MaccooOMeHHBIE TPOLECCHI 34 17 17 78
HOIK-1.1; Tema 3.1 OcHOBBI Maccomepeaaun 8 - - 8 Nzyuenue JIUTEPATYPHI: Koncnekr
OIIK-7 6.1.1: c. 403-456
UOIIK-7.1, 3.1.1 JlaGoparopHas pabora (u3ydyeHue| - 6 - 4 Oruer CobGecenoBanu ITocobwme 6.2.3
MOIK-7.2 MaccooTauM B Ta30Boil (ase) e
NOIIK-7.3, 3.1.2 Ilpaktuueckoe 3aHATHE  (OCHOBBI| - - 3 4 Pemenne 3amau: 6.1.3 3amauyHuK
NOIIK-7.4: MaccooOMeHa) 6.1.3
OIIK-9 ’ Tema 3.2 AGcopOust 6 - - 4 Hzyuenne JIUTEPATYPBL: KoncrekT
6.1.1: c. 457-495
HOIIK-9.2, 3.2.1 JlaboparopHast pabota (TUApOIUHAMHUKA| - 5 - Ortuer CobecenoBanu IToco6ue 6.2.3
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ILnanupyembie
(koHTpOIUpYe-
Mble)
pe3yabTaThl
ocoenus: YK,
OIIK, IIK u
HHIUKATOPBI
JOCTHKEHUS
KOMIIeTeH M i

NOIIK-9.3

Bunsbi yueoHoii padoThI

HaumenoBanue
KonTakTHas = Peanmuzanus | HammenoBanue
= 2 HCII0JIb3YEeMBIX
pabora s £ B pamMkax | pa3pa0oran-
=5 AKTHUBHBIX H
° é ~ [IPAaKTHYECKO HOI'0
& g 523 HHTEPAKTHUBHBI .
HaumenoBanue Tem o 2o 2 Q| g g Bux CPC X " 3JIEKTPOHHOI'0
&
e 5| 87 s & 8 MOATOTOBKH Kypca
o E - EF| 2° @) o0pa3oBaTeJib-
= S E E = S s (TpynoemMkoc|(Tpya0eMKOCTh B
HBIX
g L§ = E_ =58 exnonormii | ™ ® qacax) Jacax)
c TEeXHOJIOT Uil
= | =& =8 2,
KOJIITAYKOBBIX Tapeok)™* 3 e
3.2.2J1abopaTopHas pabora (THApPOJMHAMHKA| - - Oruer CobecenoBanu ITocobOue 6.2.3
MPOBAEHBIX TapeJIoK)* e
3.2.3 JlaboparopHas pabora (THApOIMHAMHKA| - - Otuer Co0OecenoBanu ITocobue 6.2.3
HACaJI0YHOH KOJIOHHBI)* e
3.2.4  TIlIpaktuueckoe  3amstue  (pacuer| - - 5 3 PI'P Ne8 ITocobue 6.2.5
abcopbepa)
Tema 3.3 Ieperonka xuakocTeit 6 - - 5 Uzyuenne  nmreparypsl: | CobeceqoBaHH Koncnekr
6.1.1: c. 496-546 e
3.3.1 [IIpaktuueckoe  3amstue  (pacyer| - 5 5 PI'P Ne9 TTocobue 6.2.5
PEKTU(PHUKALMOHHOM KOJIOHHBI)
Tewma 3.4 JKuakocTHas SKCTpaKIus 3 - - 6 N3yuenue nuteparypsl: | CobecenoBaHu Koncriekr
6.1.1: c. 547-578 e
Tema 3.5 Kpucrannuzauus 2 - - 6 Nzyuenue nureparypsl: | CobecenoBaHu Koucnekr
6.1.1: c. 670-684 e
Tema 3.6 AncopOrms 1 HOHOOOMEH 2 - - 6 Nzyuenue nmuteparypsl: | CobeceoBaHu Koncriekr
6.1.1: c. 594-616 e
Tewma 3.7 Cymika 6 - - 4 Nzyuenue muteparypsl: | CobecenoBaHu Koncriekr
6.1.1: c. 616-669 e
3.7.1 Jlaboparopuas pabora (u3yuyeHue| - 6 - 4 Otuer CobecenoBanu ITocobue 6.2.3
KUHETUKH CYIIKH) e
3.7.2  Tlpakrtuyeckoe  3aHstHe  (pacuer| - - 4 4 PT'P NelO [Tocobue 6.2.5
poILecca CYIIKH)
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IInanmpyemsbie Bunsbi yueoHoii padoThI H
anMeHOBaHUe
(koHTpOIHpYe- KonTakTHasn = Peanuzanusa | HanmeHoBaHue
3] CIoJb3ye
MBIE) pa6ora 3 = HEMOARIYEMBIX B paMKax | pa3pa0oTaH-
pe3yabTaThl =5 AKTHBHBIX U
. = e~ [[PAKTHYECKO HOI'0
ocsoeHus: YK, 1 g s =g HHTEPAKTUBHBI .
OIIK, ITK u HauMeHoBaHue TeM 9 2o 2 Q| g g Bua CPC X H 3JIEKTPOHHOI0
[P}
HHIUKATOPBI - g g e = & 8 NOATOTOBKH Kypca
= Esl 58| 2SO o0pa3oBaTelib-
JOCTHKEHUS = S 2| EE g3 (TpynoemMkoc|(Tpya0eMKOCTh B
KOMIeTeHI i g L§ S E. = 8 § . Hoblz . | T B wacax) qacax)
TEXHOJIOTUH
= |5 & E 8 &,
Tema 3.8 MemOpaHHBIC TIPOTIECCHI 1 - - 12 Nzyuenue nuteparypsl: | CobecenoBaHu
6.1.2,42: c. 313-355 e
Kypcosoii npoexr (KII) - - - - Cornacro 6.2.4 3amura [Tocobue 6.2.4
HUTOI'O 3A 6 CEMECTP | 34 17 17 78
HUTOIo nNo JMCHUINIJIMHE | 68 51 34 171

*- BBIMOJIHAETCS OJdHa pa60Ta U3 ITPUBCACHHBIX 10 YKAa3aHUIO MIPEIIOAaBaTeIIsd, CO6€C€,I[OB8.HI/IG IIPpOBOAUTCA 110 BOIIpOCAM JIA BCCX na60paToprlx pa60T

Tabmuma 6
Couepmalme AUCIHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, IJHA CTYACHTOB 3204YHOM (1)0pr1 oﬁyqem/m
IInanupyemsbie Buabl yueOHoii padoThl
(KoHTpOJIHpYe- KonTakTHas
Mble) pe3yJibTaThl pa6oTa = ; HaumenoBanue | Peann3zauus | HaumenoBanue
. s
Oc(;;l(zleI}(m;I.KYK, E E o HCI0JIb3yEeMBbIX B paMKax |pa3paboTaH-HOIo
" .
> o © 528 AKTHBHBIX U [IPAKTHYECKOi| 3JIEKTPOHHOIO
HHIUKATOPBI HaumenoBanue Tem 2 s o = g - Bun CPC
OCTHKEHHUSI 9 Z g 2 g g z0 HHTEPAKTHBHBIX | MOATOTOBKH Kypca
KOMIIeTeHIHii :, e : E = | g :8 o0pa3zoBatenb- |(TpymoeMkocT| (TpyIOEMKOCTE B
= § | EE| 25 =~ HBIX TexHoJoruii| b B yacax) Jacax)
&z eS| S| 9g
) 'S = 8
= B a = 8
3 kypc (6 cemecTp)
OIIK-1 Paznen 1. 'mnpomMexaHUYeCKHE IPOLECCHI 4 - 4 72
HNOIIK-1.1; Tema 1.1 Krnaccupukammu mnpomecco XT.| 1 - - 4 Nzyuenue autepatypsl: | CobecenoBaHu KoncoekT
OIIK-7 OOmui KUHETUYECKU 3aKoH M 00lue 6.1.1: ¢c. 13-19 e
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IInanupyemsbie Bunabl yue6Hoii padoThI
(koHTpOIMpYe- KonrTakTHas
Mble) pe3yJIbTaThbl paGora = é HaumenoBanue | Peasmmzauus | Haumenoanue
ocsoenus: VK, g E HCMOJb3YeMbIX | B paMKax |pa3paGoTaH-HOro
OIIK, IIK u 28 8 -
) ® s EF AKTHBHBIX H  [IPAKTHYECKOH| 3JIEKTPOHHOIO
HHIUKATOPDI Haumenosanue Tem z =, | 5% Bun CPC
OCTIKEHIS Q Z g % g EZ0 HHTEPAKTHUBHBIX | MOATOTOBKH Kypca
KoMITeTe il ;: e : E o § = 5 oGpasoBareb- |(TpyaoeMKocT| (Tpy0eMKOCTb B
= § = g E § 5 ~ HBIX TEXHOJIOTHii| b B yacax) yacax)
2 |88 25| C%
= |F&|E8§ =
HNOIIK-7.1, NPUHLUIBI aHaIu3a U pacueta [TMAXT
HNOIIK-7.2, Tema 1.2 Kraccudukanus HECOTHOPOIHBIX | - - - 6 Nzyuenue nutepatypsl: | CobecenoBaHu Koncrekr
NOIIK-7.3, CHCTEM U METOJIOB MX pa3esieHus! 6.1.1: c. 183-185 e
WOIIK-7.4; Tema 1.3 OTcTauBanue 05| - - 8 | Usyuemme  nureparypst:| CoGece/l0BaHH Koucnexr
OIIK-9 6.1.1: c. 185-191 e ekt
MOIIK-9.2, 1.3.1  Ilpaktmueckoe  3aHsATHe  (pacuer| - - 2 10 PI'PNel MY 6.2.6
HOIIK-9.3 OTCTOMHMKA)
Tema 1.4 @unprpoBanue 0,5 - - 10 Nzyuenue JIATEpaTypPHI: Koncmext
6.1.1: c. 191-220
Tema 1.5 IentpudpyrupoBanme u oumctka| 1 - - 10 Nzyuenue nureparypsl: | CobecenoBaHu Koucnoekr
ra3oB 6.1.1: c. 222-256 e
Tema 1.6 [lepemrBanue KUIKUX Cpell 0,5 - - 8 Nzyuenue nureparypsl: | CobecenoBaHu Koncriekr
6.1.1: c. 258-273 e
1.6.1  Ilpaktuueckoe  3aHaTHE  (pacyeT| - - 2 10 PI'P Ne2 MY 6.2.6
NepeMeIIBaIOIET0 YCTPOHCTBA)
Tema 1.7 IlceBmooxKmKEeHIE 0,5 - - 6 Nzyuenue nuteparypsl: | CobecenoBaHu
6.1.1:c. 13-19 e
OIIK-1 Paszzen 2. TermioBblie IPOIECCHI 8 10 6 70
NOIIK-1.1; Tema 2.1 OcHoBBI TeIIONEPEAYN 4 - - 10 Hsygenne  mmreparypsl:| CobecemoBaHu Koncnexr
OIIK-7 6.1.1: c. 274-325 e
HOIIK-7.1, 2.1.1 Jlaboparopnas pabora (WCHBITAHHE| - - Ortuer CobecenoBanu ITocobue 6.2.3
HOIIK-7.2 TermI000MeHHUKa TpyOa B Tpybe)* e
’ 5 16
HOIIK-7.3, 2.1.2 JlabopatopHas pabora (McnbITaHue| - - Oruer CobecenoBanu ITocobue 6.2.3
NOIIK-7.4; KOXYXOTpyO4aToro TermoodMeHHnKa)* e
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IInanupyemsbie Bunabl yue6Hoii padoThI
(xoHTpOIHpYe- KonrTakTHas
MbI€) Pe3yIbTaThI paboTa = ; HaumenoBanue | Peanuzauus | HaumeHnoBanue
ocsoennst: VK, g E HCIOJIb3yeMbIX | B paMKax |pa3paGoTaH-HOro
OIIK, IIK n 2 s S N
© ® 3 = AKTHBHBIX H  [IPAKTHYECKOH| 3JIEKTPOHHOIO
HHIMKATOPbI HaunmeHnoBaHue TeM 2 = e F . Bua CPC
NOCTHKeRuS ] =g 23 g z ) HHTEPAKTHUBHBIX | MOATOTOBKH Kypca
KOMIIeTeHIHii ;: e 7 E : § g ?3 o0pa3zoBaTenb- |(TpymoeMkocT| (TpPyIOEMKOCTE B
= 2 = g E § 5 = HBIX TEXHOJIOTHii| b B yacax) yacax)
2 | 88|z |0g
o) 'S 2 = 8
= s =8
OIIK-9 2.1.3 Ilpaktuueckoe  3amstue  (pacuer| - - 4 4 PI'P Ne3 MY 6.2.6
HOIIK-9.2 TEII00OMEHHHKA)
’ Tewma 2.2 HarpeBanue 0,5 - - 4 N3yuenue nutepatypsl: | CobecenoBaHnu Koncrekr
HOIIK-9.3 .
6.1.1: c. 327-344 e
Tema 2.3 OxnaxaeHue 0,5 - - 8 Nzyuenue JIUTEPaTypHhI: Koucnekr
6.1.1: c. 327-344; c. 685-04
Tema 2.4 Kongencarus 0,5 - - 4 N3yuenue nutepatypsl: | CobecenoBaHu Koncrekr
6.1.1: c. 327-344 e
Tema 2.5 BoinapuBanue 2,5 - - 4 Nzyuenue nureparypsl: | CobecenoBaHu Koncriekr
6.1.1: c. 366-402 e
2.5.1 Jlaboparopuas paGora (WCHBITQHHE| - 5 - 10 Oruer CobecenoBanu ITocobue 6.2.3
BEIITAPHOI YCTaHOBKH) e
2.5.2  TIlIpaktuueckoe  3amsitue  (pacuer| - - 2 10 PT'P Ne7 MY 6.2.6
BBIMIAPHBIX alNapaToB)
HUTOI'O 3A 6 CEMECTP | 12 10 10 142
4 xypc (7 cemectp)
OIIK-1 Paznen 3. MaccooOMeHHBIE TIPOIECCHI 12 10 10 132
HOIIK-1.1; Tema 3.1 OcHOBBI Maccomiepeaaun 2 - - 8 Nzyuenue JIUTEPATyPHI: Koucnoekr
OIIK-7 6.1.1: c. 403-456
NOIIK-7.1, 3.1.1 JlaGoparopnas pabota (u3yueHue| - 5 - 12 Otuer CobecenoBanu ITocobue 6.2.3
HOIIK-7.2 MaccoOTAauu B Ta30BOH ¢asze) e
NOIIK-7.3, Tema 3.2 A6copOrms 2 - - 12 Wzydenue JTUTEPaTyphL: Koucmext
o 3.2.4  Ilpakrtuueckoe  3aHaTHE  (pacyeT| - - 4 14 PI'P Nel MY 6.2.7
OIIK-9 abcopOepa)
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IInanupyemsbie Bunabl yue6Hoii padoThI
(koHTpOJIHpYe- KonTtakTHasn
Mble) Pe3yﬂ.1’TaTbl paboTa = ; HaumenoBanue | Peaqn3zauuss | HaumenoBanue
ocoenust: VK, = E HCHOJIb3yeMbIX | B paMKax |pa3paGoTaH-HOro
OIIK, IIK u 2 s S .
@ © 3 = AKTHBHBIX U [IpaKkTHYecKOii 3J1eKTPOHHOrO
HHIUKATOPDI Haumenosanue Tem z =, | 5% Bun CPC
NOCTHKeHHs ] zZ g 2 3 220 HHTEPAKTHBHBIX | MOATOTOBKH Kypca
KOMMeTeH Il :, e : E N g ?3 o0pa3oBaTeib- |(TpyAoeMKoOCT| (TpPyAOEMKOCTH B
= § 2| EE| 25 = HBIX TeXHoJIoruii| b B Yacax) qacax)
g S S sF |0
& o =
5 |R&| 58 =
HOIIK-9.2, Tema 3.3 [leperonka >kuIKocTei 3 - - 12 Nzyuenue nutepatypsl: | CobecenoBaHu Koncnoekr
I/IOHK-93 6.1.1: c. 496-546 e
3.3.1 [IIpaktuuyeckoe  3amstue  (pacyer| - 4 14 PI'P Ne2 MV 6.2.7
peKTH()HUKAIMOHHOW KOJIOHHBI)
Tema 3.4 JKuakocTHas SKCTpakius 0,5 - - 6 N3yuenue nutepatypsl: | CobecenoBaHu Koncriekr
6.1.1: c. 547-578 e
Tema 3.5 Kpucrannuzanus 0,5 - - 6 Nzyuenue nuteparypsl: | CobecenoBaHu Koucnoekr
6.1.1: c. 670-684 e
Tema 3.6 AncopOrms 1 HOHOOOMEH 0,5 - - 6 Nzyuenue mutepatypsl: | CobeceoBaHu KoncoekT
6.1.1: c. 594-616 e
Tewma 3.7 Cymika 3 - - 12 Nzyuenue nuteparypsl: | CobecenoBaHu Koncriekr
6.1.1: c. 616-669 e
3.7.1 Jlaboparopuas pabora (u3yueHue| - 5 - 12 Otuer CobecenoBanu ITocobue 6.2.3
KHHETHKH CYIIIKN) e
3.7.2  Tlpaktuueckoe  3aHsTHe  (pacuer| - - 2 12 PI'P Ne3 MY 6.2.7
npolecca CyIKH)
Tema 3.8 MemOpaHHBIC TIPOLIECCHI 0,5 - - 6 Nzyuenue nureparypsl: | CobecenoBaHu
6.1.2,42: c. 313-355 e
Kypcosoii npoexT (KIT) - - - - Cormacno 6.2.4 3amura [Tocobue 6.2.4
HUTOI'O 3A 6 CEMECTP | 12 10 10 132
HUTOI'O IO AUCHUIIJIMHE | 24 20 20 274

*- BBIIIOJIHSACTCS OJJHa pa60Ta U3 NPUBCACHHBIX 10 YKAa3aHUIO IMMpenoaaBaTeiisd, CO6CCCI[OB3.HI/IC MMPOBOAUTCH IO BOIIPOCAM IJIsd BCEX Ha60paTOpHHX pa60T
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5. TEKYIIIAM KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOUYHASI ATTECTAIIASA
ITIO UTOI'AM OCBOEHMSA JUCIIUITJIMHBI.

5.1. TunoBbie KOHTPOJIbHBIC 3aJaHUsl WM MHbIC MaTEepHAJIbI, HCOﬁXOIII/IMbIe AJIA OLCHKHU
3HaHHﬁ, yMeHI/Iﬁ M HABBIKOB H (I/I.]'[I/I) OnbITA J€ATCJIbHOCTH

Ilpumepnas memamuka Kypcoswix npoexkmos (6.2.4):

— pacuer U MPOEKTUPOBAHKE TETNIOOOMEHHHUKA;

— pacdeT ¥ MpoeKTupoBaHue abcopoepa,

— pacyeT ¥ MPOEKTUPOBAHKUE PEKTU(DUKAIIMOHHON KOJTOHHBI (*);

— pacyer u NpoeKTHUPOBaHUE aficopoepa;

— pacuer ¥ IpOEKTUPOBAHKE CYIINIIKY,

(*) — ¢ npumenenuem DBM.

Ilpumepnas memamuxa PI'P (012 camocmoamenvnou pabomet, 6.2.5):

— IMCHIEPCHBIM aHAJIN3 CBHITyYero MaTepuara;

— pacueT paAualbHOTO OTCTOWHHUKA,

— pacueT 6apabaHHOTrO BakyyM-(puibTpa;

— pacuer nmepeMelIMBaOIIero yCTPOHCTRA;

— pacyeT TerI000MEHHHUKOB;

— pacyer BbINAPHBIX alllapaToB.;

— pacueT abcopOepa;

— pacuer peKTU(HUKAIMOHHON KOJIOHHBL;

— pacuer mporiecca CyIiKH.

[Tpumep: PI'P Nel «JlucnepcHblii aHamu3 ChIIy4ero MaTeprana

[IpoBecTH NOJIHBIN AMCIIEPCUOHHBIA AHAJIN3 CBHITY4YEr0 MaTepHalla C OIPENEICHUEM CIEAYOINX
BEJIMYMH:

— MHTErpaIbHOM (QYHKIMH pactpeie/iCHUs R(3) - D(d);
— i depeHnranbHON QYHKIMH pacipeie/ieHUs p(3);

— YJ€IbHOW ITOBEPXHOCTH fm

— CpeJIHEro pa3Mepa YacTHI dp

Bonpocwl onsn cobecedosanus npu coaue omuemos no nadopamopuvim pavomam (6.2.1
6.2.3).

ITpumep: naGopatopHas pabota «VcnbITaHne BBITAPHOM yCTaHOBKU»

1. CymHocTh mpolecca BbIapUBaHUS.

2. JIBmwxymas cuja mporecca BbllapuBaHusl.

3. B kakmx ciy4asx MpoIecC BBIMTAPUBAHHUS MPOBOJAT IO BAaKyyMOM, TPH IOBBIIICHHOM
u atMoc(epHOM JaBJIeHUU?

4. CymHOCTh U NPEUMYIIECTBO MHOTOKOPITYCHOTO BbIapUBaHUS.

5. Ha3nauenme OapomMeTpHuecKoro KOHIEHCAaTOpa W BaKyyM-Hacoca B  BBIIapHBIX
yCTaHOBKax?

6. I[lpuumHa ecTecTBEHHOW NMPKYJSAUM pacTBOpa B JIAOOPaTOPHOM BBIIAPHOM ammapare
Y TIPOMBIIUICHHBIX BBINAPHBIX armaparax’?

7. Tlo nmaHHBIM SKCIEPUMEHTa ONpEIETUTh TEIUIOBYIO Harpy3Ky XOJOIWJIbHHKAa 5 (CM.
puc. 1.14).

8. UeM MOXHO OOBIACHUTH pasHuIly Temmeparyp B T.2 u T.4 (cM. puc. 1.14 u
Tabmn. 1.4)?

9. Kakme TtemmeparypHbleé MOTEpH HMEIOT MECTO IpH BblIapuBaHuM pacTBopoB? Kak
OTIpeIeNIUTh TEMIIEpaTypy KHUIIEHUS pacTBopa’?

10. [Tone3nast u obuiast pa3HOCTh TEMIIEpaTyp MpPU BHITAPUBAHUY.

11. BriGop uncia KOpIycoB B MHOT'OKOPITYCHOI BBIIAPHON YCTaHOBKE.

12. Crioco6bl SKOHOMHUM TeIjla MpPU BBIAPUBAHUMU.
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13.

Y cTpolicTBO BRIAPHBIX anmnapaTos.

Ilepeuens eonpocoe k 3auemy no oucyunaune b1.b.28 «IlIpoyeccot u annapamut
Xumuyeckou mexnonaouu» (5 cemecmp)

COoNoR~LNE

10

11.

OCHOBHOW KMHETUYECKHUI 3aKOH.
OO01mpe MPUHIKITBI aHATM3a U pacdyeTa TEXHOJOTHYECKUX IMPOIECCOB.
XapaKkTepUCTUKHU JUCTIEPCHBIX MaTEPHUAIIOB.

Krnaccudukanus rugpoMexaHMyecKux MpoleccoB. MarepuaibHbIi OanaHc MpoIeccoB.

OtcrauBanue. OnpeneneHnue CKOPOCTH OCAKICHHUS.

Cxema pacueta OTCTOMHUKOB.

OcaxzaeHue B 1oJie HEeHTPOOEIKHBIX CUJL.

[{ukmoHHBIN TIpOIIECC.

OcaxaeHue B 10JIe ANEKTPUUECKUX CHIL.

OdunbpTpoBanne. Kunernka GpribTpoBaHus.

OunbTpoBaHME MpU TOCTOSHHOM Tmiepenaae jAasinenus. OnpexaeneHue

(buIbTpOBaHUS.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,

@uIbTPOBAHKE NTPU TOCTOSHHONW CKOPOCTH. Y pABHEHHE IIPOMBIBKH.
Cxema nmogbopa GpuiIbTpoOB.

OunbTpOBaHKE O JEHCTBUEM HIEHTPOOECKHBIX CHII.

NuTtencudukanus nporeccoB (puibTpoBaHus.

[IceBnooxmxenue. [ mapoanHaMuKa CEBIO0KUKEHHOTO CIIOS.
OrnpeneneHre CKOPOCTH Hayaja INCEBJOOKUKEHUS U CKOPOCTH BUTAHUSL.
[TepemermuBanue. XapakTepUCTUKH U CIIOCOOBI ITEPEMEITNBAHUS.
Mexanudeckoe nepeMeninBaHue. 3arpaTbl MOITHOCTH HA IIEpEMELINBAHUE.
Cxema moadopa Meniaiok.

CrniocoOsI pacpocTpaHeHHs TeIia U BUJIbI TEIJIO0OMEHa.
TennonpoBoAHOCTb OAHOCIOWHONW U MHOTOCJIOMHON CTEHOK.

VYpasuenue terootnayn. Kosddunuent remnooraauu.

AHanorus nepeHoca Teria 1 UMITyJIbCa.

OCo6eHHOCTH TEMI00TJauH MPU BBIHYKACHHOM JABH)KEHUH TETNIOHOCHUTEIIS.
TemnooTaayda mpu KOHAECHCAIIUU TIAPOB.

Termnooraaya Mpu KUIEHUH JKUIKOCTEH.

PamgmanimoHHO-KOHBEKTUBHBIN TEINIOOOMEH.

KOHCTAHT

VYpaBHenue teronepenadn. Cps3b kodpduipienTa Teronepenadn ¢ kodpduirenramMu
TEIJI00TAAYMN.

30. Cpenusis OBWXKyIash cuja TMpolecca TeIuonepesaud U €€ OIpeleieHHe A pa3iMdHbIX
CXEeM JIBWKEHHUS TEINIOHOCUTEECH.

Pacuer Temneparypbl CTEHKH U TOJNIIHMHBI TETLIOBOW U30JISIIIUH.
Croco0bI U3MEHEHNST THTEHCUBHOCTH TEIIO0OOMEHA.
HarpeBanue. OCHOBHBIE pacueTHbIE 3aBUCIMOCTH.
Oxnaxnaenue. OCHOBHBIE pacYETHBIC 3aBUCUMOCTH.

OCHOBHBIE pacYeTHBIE 3aBUCUMOCTHU TP KOHJEHCAIIMH TTApOB.
Cxema pacyera TeTI00OMEHHOM amnmaparypel.

Bungs u CITIOCOOBI BbIITaApUBAHUA. CxeMsbl BBIITAPHBIX YCTAHOBOK U X CPABHCHHC.

Crioco0bl 5KOHOMMH TEIUIOBOM SHEPTUU NPU BbIMAPUBAHUU.
TemnepaTypHble OTEpH MPYU BbIIAPUBAHUU U UX OINIPEAEICHUE.
OO61as u noje3Hast pa3HOCTh TEMIIEpaTyp MpHU BbIIapHUBaHUU.
OnHOKOpPIYCHOE BBIIIAPUBAHHUE.

MHOroKopIyCHOE BbIITapUBaHUE.

OnTuMalbHOE YMCIIO KOPITYCOB TP MHOTOKOPITYCHOM BbIIIaPUBAHUH.
MHorokopIiycHOe BblllapuBaHue. MarepuanbHbIi U TEIUIOBOM OanaHc.
Cxema pacuera MHOTOKOPITYCHBIX BBIIIAPHBIX YCTAHOBOK.
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Ilepeuens eonpocoe k 3Ikzameny no oucyunaune b1.5.28 «Ilpoueccot u annapamol
Xumuueckou mexnonozuu» (6 cemecmp)
PaBHOBecue B cucteMax ra3-»kKuaKocTb. 3akoH ['eHpu.
PaBHOBecue B cucTeMax KUAKOCTh-KUAKOCTb.
I-X nuarpamma coCTOSIHUS BIIQXKHOTO Ta3a.
MatepuanpHbIi OalaHC MAaCCOOOMEHHBIX TPOIECCOB. Y paBHEHUE paOOUeH JIMHHH.
Mexanusm nepeHoca Beniectsa. Mojenu maccooOMeHa.
Monexymnspuas nupdysus. Auddepennnansoe ypaBHEHHE MOJIEKYISIPHON 1uddy3um.
JuddepenunanbHoe ypaBHeHHE KOHBEKTUBHOTO MacCONEpeHoca.
YpaBHEHHE MAaCCOOTAAY U €ro aHaJH3.
Teopust mogo0ust B IpUIIOKEHUH K MPOIIeccaM MacCOOTAauH.

10 VYpaBHenne wmaccorepenadn. CBsa3b KOIPPUIMEHTOB MaccooTnaun ¢ KodPPUImeHTom
Maccornepeaayu. O0beMHbINA KodhGUIIMEHT Macconepeayu.

11. Cpennsis ~ ABWXKyIIas CWiIa MacCOOOMEHHOTO TIpolecca. BiusHue MpoI0JbHOTO
MepeMeINBaHus Ha €€ BeJIMUUHY.

12. Yucno eaunMIl mepeHoca U ero ompeneneHue. CBsi3p 0OLIET0 Yucia eJUHUIl TIepeHoca ¢
YHCIIOM €IMHUI] TIepeHoca Mo (a3zam.

13. Beicota eamamibl nepeHoca. CBs3b OOIIEH BBICOTHI MEPEHOCA C BBICOTOHM IMEpeHoca I
hazam.

14. MoauduurpoBaHHbIE YpaBHEHHUS MacCOIIEpeadun U 00J1acTh UX TPUMEHEHHSI.

15. TeopeTnueckasi CTyNEeHb M3MEHEHHUS KOHILIEHTPAllUM M €€ HCIOJIb30BaHHE IS pacuera
anrmaparoB CO CTYIIEHYaThIM U HETIPEPHIBHBIM KOHTAKTOM (a3.

16. MeTron KMHETHYECKOW KPUBOIl P pacyeTe BHICOTHI MAaCCOOOMEHHOTO amnmapara.

17. BeicoTa SKBHBaJCHTHAs TEOPETUYECKOM TapelKe M €€ HCIOJIb30BaHWE I pacyera
MacCOOOMEHHBIX aIlapaToB.

18. Maccomepemaua B CCTeMax ¢ TBepAOH (a3oi.

19. INoBeimenne 3¢ (PpeKTUBHOCTH U HHTEHCHU(PHUKAIIMST MacCOOOMEHHBIX TIPOIIECCOB.

20. O6mas cxema pacyeTa MacCCOOOMEHHBIX alliapaToB.

21. T'unpoarHaMHUKa HaCaOYHBIX MAaCCOOOMEHHBIX aIIapaToB.

22. T'unpoarHaMUKa TaperbuaThiX MaCCOOOMEHHBIX armapaToB.

23. A6copOrust. MarepuaibHbIi U TEIIOBOM OallaHCHI ITpolecca. Y paBHEHUE paboyel JMHUU.
MuHUMaNbHBINA U ONITUMANIBHBIN pacxoj abcopOeHTa.

24. [lpyHUMOMaNbHBIE CXEMBl IPOBEICHUS IPOLECCOB a0COPOLMU U HMX CPaBHHUTEIbHBIN
aHaJm3.

25. Meroab! poBeaeHust Aecopbunu. Cxema abcopOIMOHHO-IeCOPOIIMOHHON YCTAHOBKH.

26. OtHOKpaTHOE UCTIapeHue (TUCTHILISIINA).

27. IIpocTast M QppakLMOHHAS EPETrOHKa.

28. [leperonka B TOKe BOJSTHOTO Tapa. MoJneKyIsipHast AUCTUIUISIIHS.

29. [lpunuun pextudukanuu. MaTepuaipHblil 6anaHc mpolecca.

30. YpaBHeHus pabounx TUHAN TpU peKkTUuKami. diermoBoe 4ucio.

31. TennoBoii 6anaHc mporecca peKTUHUKALINY.

32. Bnustaue (herMoBOro 4ucliia Ha MOJIOKEHNE padOvYuX JIMHHAN, pa3Mephl anmnapara u pacxo/l
TeIuia Mpu peKTUDHUKALHH.

33. DKCTpaKkTHBHAS U a3€0TPOIHAS peKTH(UKAIIHS.

34. llepuonnyeckas pekTudukanus.

35. [yt  TOBBIMIEHUS TEXHUKO-DKOHOMHYECKOH A(P(PEKTUBHOCTH  PEKTU(DUKAIMOHHBIX
YCTaHOBOK.

36. MatepuaibHbIi 0aTaHC YKCTPAKITUH.

37. [IpyHIMNIHATBHBIE CXEMBI IIPOBEICHUS MTPOIIECCa IKCTPAKIUH.

38. PaBHOBecHe ITpH KpHCTALTM3ANUA. BEIOOp MeT0/1a KpUCTAIITH3AIIH.

39. U3oruapuyeckas Kpuctauzanys. MaTepraabHbIi U TEIUIOBOKH OallaHChl Ipoliecca.

40. M3oTepMudeckast KpucTauTu3ans. MarepraabHbBIN U TETTOBOM OaaHChI Tiporiecca.

CoNoO~wWNE
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41. PaBHoBecue nipu ancopOumu. GakToOpsl, BIUSIONINE HA MPOIECC aCOPOIIHH.

42. AncopOeHTBI M UX XapaKTEePUCTHKH.

43. Cxembl IpoOBeICHHS IpoIecca ajacopOoIuu. MaTepuaibHbIi OalaHe aacopOInH.

44. Kunetnieckue 3aKOHOMEPHOCTH aJCOpOIUH.

45. Crioco6s! cymiku. @opMBbl CBA3M BJIard ¢ MaTepuanoM. PaBHoBecue B mporieccax CyLIKH.

46. KonBektuBHas cymka. [-X auarpamma BIa)KHOTO rasa.

47. MarepuanbHbIi U TEIJIOBOM OanaHC CYIIKH.

48. BapuaHThI CyIIKHA U UX CPABHUTEIIBHBIA aHAIU3.

49. KuHeTnka KOHBEKTHBHOW CYIIKH. [Iepropl MOCTOSIHHOM M MaJaroield CKOPOCTH CYIIKH.

50. CymHocTh mporecca MeMOpaHHOTO paszaeneHusi cmeceil. (OCHOBHBIE XapaKTEPUCTHKH,
oOpaTHbIll ocMoOC, ynbTpaduiabTpalus, HCIapeHUEe uepe3 MeMOpaHy, OUaN3, SJICKTPOAHAIU3,
(g y3uoHHOE pa3aeseHue Ta30B).

51. KuneTtrka MeMOpaHHOTO pa3ciiCHHS.

52. Cxema pacuera anmaparoB JJsi MEeMOPAaHHOTO pa3/IelICHHUs] CMECEH.

Ilepeuens 3a0au k 3k3ameny no oucyunaune b1.b.28 «Ilpoyeccol u annapamsl xumuieckou
mexnoaozuu» (6 cemecmp)

ITpumepsr:

3anava

B pekxtuukannonHoli KOJIOHHE HenpepbiBHOTO neicTBus pazaensercs Gr = 3000 kr/u cmecu
aleToH — BoAa. MaccoBoe cojep)kaHHE aleToHa B TNUTaHUU X fF = 25%, B JOUCTHIUIATE

X b = 98%, a B kyboBoM octatke X w = 2,5%. OnpenenuTs KOJIMYECTBO AUCTUILIATA U KyOOBOTO
ocTaTka.
3anava
B xonogunehuke npu temneparype -6 °C ucnapsiercas G = 2 kr/mMuH  xjanoHa -12. Ckoiabko
JbJIa B HEM MO>KHO TIOJIYYHTh 3a CYTKU U3 BojbI ¢ TemmepaTrypoit 20°C. TeroemkocTs Boabl 4190
Jx/(kr-K). Termora kpucrammusanun Boabl 380,7 xJx/kr. Termmora mapooOpa3oBaHus XJaoHA
158 kJIx/kr.
HroroBbie TeCThI, MPOBOIUMBIC Ha AeKTpoHHOM atgopme Moodle na caiite IITM HI'TY no
anpecy: http://dpingtu.ru/Moodle.
[Ipumepsr
1. HuBepcus (a3 xapakTepHa JUIs. ..
CyCIIEH3UI
NbUIER
TyMaHOB
I  OMYJbCHHI
13. MarepuanbHbIii OamaHC OTCTOWHUKA, BBIPAXKACTCS YPABHEHUSMU. . .
a G =G,+W,; Gix =GyXo
0 F=P+W; Fxq = Pxy +Wx3
B G =Gy +Goe;  GeXe =GoXo +GocXoc
r  Ge=Go+Goc;  GeXe =GoXo +Goc(l_®oc)
23. Omnpenenurte GakTop pasfeiaeHus UEHTPUPYTH, eciu ee poTop umeer paguyc 800 MM u
nenaet 900 06/MuH.

T O\ ®

a 120
6 720
B 800
r 1020
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5.2. OnuncaHue moka3zarejieili U KpPUTePHEB KOHTPOJIS YCIEBAEMOCTH, ONMHUCAHHE IIKAJ
OLlCHUBAHUS

s OlleHKM 3HaHWM, YMEHHUH, HABBIKOB M (OPMHUPOBAHUS KOMIICTCHIIMH IO JUCIHMILIMHE
MOKCT MPUMCHATHCA GaHHBHO-peﬁTHHF OBas1 CHUCTEMA KOHTPOJIA W OLCHKHU YCICBACMOCTH
o0yJaromuxcss OYHOW (OPMBI M TPAJUIIMOHHAS CHCTEMa KOHTPOJII W OICHKH YCIIEBaEMOCTH
oOydatomuxcst 3a049HOM (hopmbl. OcCHOBHBIE TpeOOBaHUs OalNIbHO-PEUTUHTOBON CHCTEMBI I10
JMCHIUIUIMHE U NIKaJIa OLICHUBAHUS IPUBECHBI B TaOIUIax 6 u 7.

Tabnuna 6
TpebdoBanusi 0aJIbHO-PEITUHIOBOM CUCTEMBbI 110 TUCUHUIIJIMHE
Konmectso MaxkcuManbHbIe OJIITBI 32 MTOABU paOOTHI IIrpadubie
Bunpr pabot TTOABUIOB OaLb!
1 2 3 4 5 6 7 3a HapyIlICHUE
paboThI
CPOKOB Ca4H
5 cemecTp
JlaGoparopHbie pabOTHI: 5 8 8 8 8 8 - - Jo 2 3a pabGoty
- BBITIOJTHEHHE PabOTHI 1 1 1 1 1 - -
- ohopMIIeHHE OTUYETA 3 3 3 3 3 - -
- cJlaya KOJJIOKBUYMa 4 4 4 4 4 - -
Brimonnenue 7 5 5 5 5 18 | 12 | 10 Jlo 2 3a PTP
camocTosiTesIbHBIX PI'P
6 cemecTp
JlaboparopHsie pabOTHI: 3 12 | 12 | 12 - - - - o 4 3a paboty
- BBITIOJTHEHHE PabOTHI 2 2 2 - - - -
- ohopMIICHHE OTUYETA 4 4 4 - - - -
- claya KOJUIOKBHyMa 6 6 6 - - - -
Beimosnenne 3 24 | 24 | 16 Jlo 4 3a paboty
caMmocTtoATenbHbIX PT'P
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KpnTepml OLICHUBAHHUA pe3yJibTaTa Oﬁy'leHI/lﬂ o JTMCHMILIMHE U IIKAJa OHCHUBAHUA

Tabmauma 7

Kputepun ouennBanus pe3yjibTaToB 00y4eHUsI

Onenka Onenka Onenka Onenka
Kon u Kon n nanmenoBanue «HEYIOBJIETBOPHUTEIHLHO» «Y/IOBJIETBOPUTEJIBHOY / «XO0pomo / «OTJIMYHO» /
HaMMeEHOBAHHUE UHAMKATOPA JOCTUKCHUS / «HE 3a4TCHO» «3a4YTEHO» «3aYTEHO» «3a4TECHO»
KOMIIeTeHIIMH KOMIIETEHIMH 0-54% 55-70% 71-85% 86-100%
OT Max pEeUTUHIOBOU OT Max peUTUHTOBOM OT Max pEeUTUHTOBOM OT Max pEeUTUHIOBOU
OILICHKH KOHTPOJIS OILICHKH KOHTPOJISI OIICHKH KOHTPOJISI OILICHKH KOHTPOJIS
OIIK-1 - Cmoco6en| MOIIK-1.1. Pa3pabatsiBaer| M3noxenHue yueOHOorO | DdparMeHTapHeIe, 3Haer wmatepuan Ha | iMeeT Timy0OoKue 3HAHUS
MIPUMEHATh TEXHUYECKYIO MaTepuaia OeccCHCTEMHOE, | MOBEPXHOCTHBIE 3HAHUS IO | JOCTATOYHO XOPOLIEM | BCETO MaTepuana
€CTECTBEHHOHAYYHBIE | TOKYMEHTAIUIO HEIOJIHOE, HE 3HaeT OCHOB, | OCHOBAM  IIPOIECCOB U | YPOBHE; JUCIUIINHBL; OCBOHMI
n  OOIIEHH)KEHEPHBIE | TEXHOIOTHUECKUX HE MOXET HCIONb30BATh | AllapaTOB  XUMHYECKOH | NMPEACTaBIAET JIEKIIMOHHBIN Kypc;
3HaHUA, METOJIbI | TTPOLIECCOB 0a30BbIc 3HAHWA B pPaMKax | TEXHOJOTWW. l3/okeHWe | OCHOBHBIC 3a/a4d B | M3JIOKEHHE MOJTYYCHHBIX
MaTeMaTHYECKOro [IOCTAaBJCHHBIX  LeJe U | MOJyYeHHBIX 0a30BBIX | paMKax MOCTAHOBKU 3HaHUH MIOJTHOE,
aHam3a u 3aJad, 4YTO MPEMATCTBYET | 3HAHMH HENOJHOE, OJHAKO | HeJeil W BBIOOpa | CHCTEMHOE; JOIYCKAIOTCS
MOJETUPOBaHUS B YCBOCHHIO  IOCIEAYIOIIErO | 5T0O  HE  NPENATCTBYET | ONTHMAIBHBIX €AVHAYHbIE omuoKwy,
npodeccuoHaNbHON MaTtepuana YCBOCHHIO TIOCIEAYIOMIETO | CIOCO00B UX | CAaMOCTOSITEIHHO
JESTENBHOCTH Martepuana. JlomyckaroTcs | HJOCTHKEHUS. UCIPaBIsIEMbIE pH
OTJIENIbHBIE CYIECTBCHHBIE cobece0BaHUH
omKOKY, HCIpPaBICHHBIE C
[IOMOIIBIO TIPETOJIaBaTENS.
3aTpyHEHUs npu
(dbopmynHpoBaHHU
OCHOBHBIX IIOJIOKEHUN H
WX IPUMEHEHHUHU
OIIK-7 - Cnocoben| UOIIK-7.1.  Ilpumensier | He 3HaeT MeToauku pacuera | dparMeHTapHsbIe, 3Haer wmatepuan Ha | Meer rmyOokue 3HaHHS
MIPUMEHATH OCHOBHBIE METOJUKHU | TEXHOJIOTHYECKOTO MTOBEPXHOCTHBIE 3HAHUS I10 | IOCTATOYHO XOPOIIEM | BCETO MaTepuana
COBpEMEHHBIE pacuera o0opy/mOBaHMs, HE BIAJEET | METOAMKAM pacdera | ypoBHE; JTUCIUTUTAHBL; OCBOMJI
9KOJIOTUYHBIE 1| TEXHOJIOTHYECKOTO CBA3bIO PEXKHUMHBIX | TEXHOJIOTHYECKOTO MIPENCTaBISET JEKIMOHHBIN Kypc;
Oe3omacHele METOJIbl| 00OpPY/IOBaHUS, C YYETOM | MapaMeTpoB XHUMHKO- | 00OpYy/IOBaHHSA, HE IOJIHOE | OCHOBHBIE METOAWKH | M3JIOKEHHE TOJTYYEHHBIX
paIoHAIBHOTO BITUSTHUS PEKUMHBIX | TEXHOJIOTHYECKHUX BIIa/ICHUE CBSI3BIO | pacuera 3HaHUN MOJTHOE,
HCIIOJIb30BaHUS apaMeTpoB XMUMHUKO- | IPOLIECCOB ~ C  pabOTON | pe)KMMHBIX ~ [ApaMETPOB | TEXHOJIOTHYECKOTO CHUCTEMHOE; JIOIyCKatoTCs
CBIPBEBBIX Y| TEXHOJIOTHYECKUX TEXHOJIOTHYECKOTO XUMUKO-TEXHOJIOTH-YECKUX | 000PYIOBaHHUS, €VHUYHbIC omnoKHy,
JHEPTeTHYECKUX MPOIlECCOB  Ha  paboTy | o6OpyJOBaHHUs, B TOM YHCIE | IPOIECCOB ¢ paboToOH | Blajeer CBSI3BIO | CAMOCTOSITENIEHO
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pecypcos
MAaIIHHOCTPOCHUH

TEXHOJIOTHYECKOTO
obopymoBaHus, B  TOM
YHCcIe Ha HCIOJIb30BaHUE
CBIPBEBBIX u
SHEPreTHYECKUX PECYPCOB

Ha UCIIONIb30BaHUE
CBIPBEBBIX "
JHEPreTUYECKUX PECypCOB

TEXHOJIOTHYECKOTO
o0opymoBaHUs, B  TOM
qucie JUIsl UCTIOJIb30BaHUS
CBIPBEBBIX u
9HEPreTHYECKUX PECYPCOB

PEKUMHBIX
apaMeTpoB XHMHKO-
TEXHOJIOTHUYECKIX
IPOLECCOB ¢ pabOTOM
TEXHOJIOTHYECKOTO
o0opymoBaHUs, B TOM

UCTIPaBIIsiCMbIC
cobecenoBaHnn

npu

qucie IUIsL

HCTOJBb30BaHUS

CBIPbEBBIX u

HEPreTHUECKIX

pecypcoB.
NOIIK-7.2. He Bmageer ocHoBHBIME | IMeeTr — ¢parmeHTtapHble, | 3HaeT MaTtepuan Ha | iMeeT TiyOokue 3HAHHS
OpueHrtupyertcs B | TEXHOJIOTUSIMH, MPOLIECCAMU | TIOBEPXHOCTHBIE  3HAHUS | JOCTATOYHO XOPOILIEM | BCErO MaTepuaia
OCHOBHBIX  TEXHOJIOTHSIX, | U ux anmapaTypHbIM | OCHOBHBIX ~ TEXHOJIOTHH, | YPOBHE; JUCHIUTUINHB; OCBOMII
nporeccax u ux | opopmieHnEM IUISL | TIPOLIECCOB u uX | IpeAcTaBiseT MHHOBAIIMOHHBIC
anmapaTypHOM peoOpa3oBaHMsl CHIPHEBBIX | ANIAPaTypHOIrO TEXHOJIOTHH, TEXHOJIOTHH, MPOLECCHl U
odopmieHUH JUTSL | ¥ DHEPTETHYECKHUX PECYPCOB | O0hOpMIICHHS IUIS | IpoLiecCChl W HX | UX anmaparypHoe
npeoOpa3oBaHus npeoOpa3oBaHUs anmapaTrypHoe odopmienne TUIst
CBIPBEBBIX u CBIPBEBBIX u | opopmieHne Ui | mpeoOpa3zoBaHus
SHEPTEeTHYECKHUX PECYPCOB 9HEPreTHUECKUX PECYPCOB | MpeoOpa3oBaHMs CBIPBEBBIX u

CBIPBEBBIX U | SHEPreTUYECKUX

9HEPreTHUECKUX pecypcos

pecypcos
NOIIK-7.3.  Ilpumensier | He  Bnameer  merogamu | Mimeer — ¢parmeHrapubie, | 3HaeT Matepuan Ha | MiMeer riy0okue 3HaHHS
OCHOBHBIC METO/IbI | 6aJaHCOBBIX pacyeToB, | HIOBEPXHOCTHbIE  3HAHMUS | JIOCTATOYHO XOPOIIEM | BCETO Marepuaia
0anaHCOBBIX pacyerToB, | ompeneneHus HOpM | OanmaHCOBBIX pacueTos, | ypOBHE; BJaJeeT | AUCLMIUIMHBL OCBOMII
OTIpeIeIICHUS HOPM | TEXHOJIOTUYECKUX PEKUMOB | ONPEIETICHNIO HOPM | METOAaMHU METO/IBI 0aaHCOBBIX
TEXHOJIOTHYECKOTO MPOBOJUMBIX  TIPOIIECCOB, | TEXHOJOTHYECKHX 0aTaHCOBBIX pacderoB, MpPOIECCOB H
pexxuma IPOBOAMMOrO | HOAOOPOM TEXHOJIOTUYECKUX | PEKUMOB MIPOBOJMMBIX | pAacCUeTOB, IMPOLECCOB | UX anmapaTypHoro
mpolecca M 1moabopa | mapameTpoB B 3aBHCHUMOCTH | IPOLECCOB, noadopy | ¥ X ammapaTypHOro | ohopMIIeHHs IS
TEXHOJIOTHUECKUX OT CBOWCTB, cOCTaBa CHIPbS | TEXHOJIOTUYECKUX odopmieHus U1 | peoOpa3oBaHUs
HapaMeTpoB B | M KauecTBa TMOJy4aeMOH | MapaMeTpoB B | mpeoOpa3zoBaHus CBIPBEBBIX 17§
3aBUCUMOCTH OT CBOMCTB, | IPOIYKLHH 3aBUCUMOCTH OT CBOWCTB, | CBIPHEBBIX U | SHEPreTUYeCKUX
COCTaBa CHIPhS U KavyecTBa COCTaBa CHIPhSl U KAuecTBa | SJHEPTreTUIECKUX pecypcos
NOJTy4YaeMON POYKIIUH MOJTy4aeMON IPOAYKIIMU pecypcos

HOIIK-7.4.
OnTumMusupyet

He BJIaJIeET
ONTHUMHU3ALIUNA

OCHOBaAMH

Nmeet
3HAHUSI

(bparMeHTapHbIe
OCHOB

3HaeT Marepuajl Ha
AO0CTATOYHO XOpOLICM

Nwmeer rmyOokue 3HaHHS
Marepuasa JUCIUILIMHBL,
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TEXHOJIOTHUECKHE PEKUMBI | TEXHOJOTHYECKUX DPEXHMOB | ONTUMH3ALNU YpPOBHE; BJaJ€CT | OCBOUII OCHOBBI
IPOLIECCOB  IepepaboTKH | IPOLECCOB nepepaboTKH | TEXHOJOTHMUYECKHX OCHOBaMHU ONTUMM3ALUI
CBIPBSI Pa3JIMYHOTO | CBHIPbS PA3IMYHOTO KAaueCTBa | PEKMMOB MPOLIECCOB | ONTHMHU3ALIH TEXHOJIOTHUECKUX
KayecTBa nepepadoTKu CBIPBSI | TEXHOJIOTHMYECKUX PEXKHUMOB IpOLIECCOB
Pa3NUYHOrO KayecTBa PSXHUMOB TIPOLIECCOB | MEPEPaOOTKU CBIPbA
[epepadOTKU  CBIPbsI | PA3IUYHOIO Ka4ecTBa
Pa3NUYHOrO KayecTBa
OIIK-9 - Cnocob6en | UOIIK-9.2. He Bnageer coBpemenHbiMu | meeT ¢parmenTapusle | 3HaeT Marepuan Ha | Mmeer riayOokue 3HaHUS
BHEAPSITH u | OpueHTupyercs B | TEHACHUMSMHU pa3BUTHA | 3HAHUA COBPEMEHHBIX | JOCTATOYHO XOPOLIEM | MaTepuana JUCLUIUIUHBL;
OCBauBaTh HOBOE | COBPEMEHHBIX TEHAEHIMAX | MPOLIECCHO-aNNapaTHOM TEHIECHINUN pa3BUTHA | YPOBHE; BJIaJ€ET | OCBOUII COBpPEMEHHbBIE
TEXHOJIOTHYECKOE pasBUTHS NpOIIeCCHO- | 6a3bl XMUMHYECKOW | POIeCCHO-aImnapaTHOHI COBpPEMEHHBIMU TEHJICHIIUN pasBuTHA
o0opynoBaHue anmapaTHoOH 0a3bl | TEXHOJIOTHH 6a3bl XMUMUYECKOH | TeHACHLUUSIMH MIPOLIECCHO-  alIapaTHOM
XUMHAYECKOH TEXHOJIOTHH TEXHOJIOTHH pa3BUTHA NPOLIECCHO- | Oa3bl XUMUYECKOU
anmapaTHOU 0a3bl | TEXHOJIOTHU
XUMHUYECKON
TEXHOJIOTHH
NOIIK-9.3. IIpoBonurt | He OPUEHTUPYETCS B | Umeer ¢parmenTapasie | 3HaeT Marepuan Ha | Mmeer rirybokue 3HaHUS
pacyeTsl HOBOTO U | pacyerax HOBOTO W | 3HaHMST 1O  pacyeraM | JOCTATOYHO XOpOIeM | MaTephala JUCIHIUIUHBL
MOJEPHU3UPYEMOTO MOJIEPHU3UPYEMOTO HOBOT'O U | YpPOBHE; BJIaJ€ET | OCBOUII COBpPEMEHHbBIE
TEXHOJIOTHYECKOT0 TEXHOJIOTHYECKOT0 MOJIEPHU3UPYEMOTO METOAaMU  pacyueTa | MeTOAbl pacdyera HOBOT'O
000pyI0BaHUS 000pYZOBaHHUS XMMHYECKUX | TEXHOJIOTUYECKOTO HOBOT'O | MOJIEPHU3UPYEMOTO
XUMHAYECKHX u|u HEPTEXUMUYECKUX | 000PYJOBaAHUS MOJIEpHU3UPYEMOTO TEXHOJIOTHYECKOTO
HEPTEXUMUYECKUX [IPOU3BOJICTB XUMUYECKHUX U | TEXHOJIOTUYECKOTO 000pyIOBaHUS
MIPOU3BOICTB HEPTEXMMUIECKUX 000pyI0BaHUS XUMHAYECKHX u
MIPOU3BO/ICTB XUMHYECKUX U | HeTEXUMHUECKIX
HEePTEXUMUIECKUX POU3BOCTB
IIPOU3BOJICTB
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Tabmnuma 8

Kpurtepun onenuBanuns

OneHka

Kpurepum oneHuBaHus

Bricokuii ypoBeHb
«5»

(OTITMYHO) - 3a4TEHO

«OTJIMYHO» 3aCIIy’)KMBAaeT OOYYAIOIIUICS, OCBOUBIIMNA 3HAHHMS,
YMEHUS, KOMIIETEHIIMM W TEOPETHYECKHd MaTepuan 0e3 MpoOeos;
BEITIOJHUBINUN BCE 3a/laHusi, IPEeIyCMOTPEHHBIE Y4YeOHBIM IUTaHOM Ha
BBICOKOM Ka4€CTBEHHOM YPOBHE; NMPAKTHUUSCKUE HABBIKH MPOECCHOHAIBHOTO
MIPUMEHEHHS] OCBOSHHBIX 3HaHUH C)OPMHIPOBAHEI.

OLICHKY

CpenHuii ypoBeHb
«4»
(xopowio) - 3auTeHO

OIIEHKY «XOPOIIO0» 3aCITy>KUBAET OOYYAIOIIMMNCS, MPAKTHYECKH TMOITHOCTHIO
OCBOMBILIMK 3HAHUS, YMEHHUS, KOMIICTCHIMM U TCOPETUYECKUN MaTepual,
y4eOHbIC 33JjaHusl HE OIEHCHBI MAKCHMAJIBHBIM YHCJIOM 0aJlIOB, B OCHOBHOM
chopMHUPOBAI MTPAKTHYECKUE HABBIKH.

[Toporossiii
YPOBEHb «3»
(YyIOBIIETBOPHUTEID-
HO) - 3a4TCHO

OLICHKY «Y/OBJIETBOPUTEIBLHO» 3aCIyKUBaeT OOyYaroIluiica, 4acTHYHO C
npoOeraMyu OCBOMBIIWHN 3HAHWS, YMEHHS, KOMIIETCHIIMM W TEOPETUYECKUH
Marepuall, MHOTHE y4eOHbIe 3aaHus MO0 HE BBHITOIHWI, THO0 OHU OLIEHEHBI
qucsiioM 0ayutoB ONM3KMM K MHHHMAJIBHOMY, HEKOTOpBIE NPaKTHYECKHe
HaBBIKH HE C(HOPMHUPOBAHBI.

MuHuMabHBII OIIEHKY «HEYJIOBJIECTBOPHUTEIHHO» 3aCITyKUBAET O0YUAIOIINICS, HE OCBOUBIIUN
YPOBEHB «2» 3HAHUS, YMEHUS, KOMIIETEHIINH U TEOPETUIECKUI MaTepra, yaeOHbIe 3a1aHus
(HEYIOBNCTBOPH- | e BLIOTHMI, MPAKTHYECKUE HABBIKK HE CHOPMUPOBAHBI.
TETLHO) — HE
3a4TE€HO

6. YYAEBHO-METOANYECKOE OBECIIEYEHUE JUCIUIIJINHbI

6.1. YueOHasi imTeparypa

6.1.1 Kacatkun, A.I'. OcHOBHBIE TpoOIlECCHl M ammaparbl Xxumudeckoil Texnosnoruu / A. T
Kacatknn. — M.: Xumus, 2009. — 784 c.

6.1.2 Iprraepckuit FO.M. Ilpoueccsl M anmapaTbl XUMHUYECKOM TEXHOJIOTHU:
By30B: B 2 xku. Y. 1, 2. - M.: Xumus, 1995.

6.1.3 ITaBnoB K.®., Pomankos ILI"., HockoB A.A. Ilpumepsl u 3a1a4u o Kypcy MpoIEeccoB
U anmapaToB XuMu4eckon texnosoruu. JI., Xumus, 2005, 2007 — 497 c.

VyeOHuk mis

bubnuoreuynsii QOHJ YKOMIUIEKTOBAH NEYaTHBIMM H3JaHUSAMU M3 pacuera He menee 0,25
SK3EMILIsApa KaKJIOTO M3 M3JAHMI, YKa3aHHBIX BBIIIE Ha KAXKIOTO0 OOYyYarolIerocs M3 4ucla I,
OJIHOBPEMEHHO OCBaMBAIOIINX COOTBETCTBYIOIIYIO JUCIUIUIUHY (MOIYIb).

6.2. MeToauueckue YKa3aHusi, pCKOMEHIAUUHU U APYIrue€ MaTepuajbl K 3AHATUAM

6.2.1 Cmupuo C.U., PyzanoB C.P., Caxwmna E.H. Ilpomeccsl m ammapaThl XHMHYECKOM
TexHosoruu. I'mapomexannueckue nporecchl: jgadopatopHsiii npaktukym / C.H. Cmupnos, C.P.
Py3anos, E.H. Caxuna; Huwxeropoa. roc. texn. yu—T1 um. P.E. Anekceea. — H.Hosropon, 2014.—
91c.

6.2.2 CmupuoB C.U., PyzanoB C.P., Caxuna E.H. IIpoueccel m anmaparbl XHUMHUYECKOU
texHosioruu. CozeprkaHue Kypca, IpUMEpbl pacueToB U 33/1aHUsl K KOHTPOJIBHBIM paboTaMm: yueO.
nocobue (nmpaxtukym). — H.HoBropoa: Huwxeropon. roc. texsn. yu—T uMm. P.E. Anekceesa. 2017.—
215 c.

6.2.3 PyzanoB C.P., CmupnoB C.U., Caxuna E.H. Ilponeccsl m anmapaTbl XMMHYECKON
TeXHOJIOTUH. TerioBsie 1 MaCCOOOMEHHEBIE IPOIIECCHI: T1abopaTopHbIi nmpakTiukyM. - H.HoBropon:
Hwmxeropoz. roc. texs. yi—T uM. P.E. Anekceea, 2018.— 170 c.
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6.2.4_PyzanoB C.P., CmupnoB C.U., IlerpoBckuii A.M. Ilpomuecchl u anmapaTtbl XUMHYECKOU
texHonoruu. KypcoBoe mnpoektupoBanue. Ilpumepsr pacueroB: yueb. mocobue:- H.Hosropon,
Hwxeropoa. roc. Texs. yu-t um. P.E. Anekceesa, 2020.— 276 c.

6.2.5 Py3anos C.P., Cmupnos C.U., IlerpoBckuii A.M. Ilpoueccsl u anmapatsl XUMHUYECKOH
TEXHOJIOTUH: pacueTo-rpaduueckue pabotsl. — H.HoBropon: Hukeropos. roc. TexH. yH-T uM. P.E.
Anekceena., 2021.— 92 c.

6.2.6 T'mapoMexaHndyeckue U TEIJIOBbIE MPOLECCH: METOJ. YKa3aHWA W 3aJaHus K
KOHTPOJBbHBIM paboraM mo Kypcey «llpomeccsl u ammapartbl XUMHUYECKOH TEXHOJOTHUH» I
CTYIEHTOB, 00yJaronuxcs Mo HampaBieHuo moArotoBku 15.03.02 «TexHomornueckue MamuHbl 1
o0opynoBaHue» (HANpaBICHHOCTh «Texnonoruueckoe 000pPYJOBaHHE XUMUYECKUX H
HEe(PTEXUMHUECKUX MPOU3BOACTBY») 3a04HOM (opmbl 0Oyuenust / HI'TY um. P.E. Anekceesa; cocr.:
C.P. Py3anos, C.1. CmupnosB. — H.Hosroposa, 2019.— 38 c.

6.2.7 MaccooOMEHHBIC TIPOLIECCHI: METOJI. YKa3aHUs W 3aJaHus K KOHTPOJIbHBIM paboTaM II0
Kypcy «lIpomecchl u anmapaTbl XMMHUYECKOW TEXHOJIOTMH» ISl CTYJEHTOB, OOy4YaroIUXCS IO
HanpaBieHuto  noarotoBku  15.03.02  «TexHonormyeckue MamMHBI HW  O00OpPYJAOBaHHUE
(HampaBJIEHHOCTh «TexHonmornueckoe 00OpYyAOBAaHHE XUMHUECKUX M HEHTEXUMHUYECKUX
MIPOU3BOJICTBY») 3a0uHOM (opmbl 00yuenus / HI'TY um. P.E. Anekceea; coct.: C.P. Py3anos,
C.". Cmupnos. — H.Hosropona, 2019.— 25 c.

6.2.8 HcnplTaHue HMKIOHA: METOA. yKazaHus K jabopatopuoit pabore. /HI'TY um. P.E.
Anekceesa; coct.: C.P. Py3zanos, C.11. Cmupnos. — H.Hosropon, 2014. — 14 c.

6.2.9 HcnbiTanue 1abopaTOpHOTO BaKyyM-(pUIbTpa: METOJ. yKa3zaHus K JabopaTtopHoit paboTe.
/HI'TY um. P.E. AnekceeBa; coct.: C.P. Py3anos, C.U. CmupnoB, A.C. Purun, E.H. Caxuna —
H.Hosropog, 2007. — 10 c.

6.2.10 WcnpiTanue TerIooOOMEeHHUKA TpyOa B TpyOe: METO. YKa3aHUs K JabopaTopHOi padoTe.
/HI'TY um. P.E. AnekceeBa; coct.: C.P. Py3anos, C.11. Cmupnos, E.H. Caxuna — H.Hosropon,
2010. - 15c.

6.2.11 HcnbiTanue KOXyXOTpyOuyaToro TeruioOOMEHHHKA: METO/A.yKa3aHus K JlabopaTopHOU
pabore. /HI'TY um. P.E. AnexceeBa; coct.: C.P. Py3ano, C.U. CmupnoB, E.H. Caxuna —
H.Hosropopg, 2015. - 18 c.

6.2.12 VcnpiTanue BBIIAPHON YCTAaHOBKH: METOJ. yKa3aHUs K ytabopartopHoil padore. /HI'TY
uM. P.E. AnekceeBa; coct.. C.1. Cmupnos, C.P. Py3anos, A.M. KBamennukos. — H.Hosropon,
2013. - 14 c.

6.2.13 T'mapoauHaMuKa KOJOHHBI C KOJIMAYKOBBIMU TapelKaMH: METOJA. YKa3aHusd K
naboparopuoit padore. /HI'TY um. P.E. AnekceeBa; coct.: C.P. Py3anos, C.11. Cmupnos, E.H.
Caxuna. — H.-Hosropoz, 2007. — 14 c.

6.2.14 T'maponvHaMuKa KOJOHHBI C TPOBAJIbHBIMU TapelKkaMH: METOJ. YKa3aHHUs K
naboparopuoit padore. /HI'TY um. P.E. Anekceepa; coct.: C.P. Py3zanos, C.11. Cmupnos, E.H.
Caxwuna. — H.Hosropox, 2009. — 14 c.

6.2.15 M3ydeHue mMaccooTAayd B Ta30BOM (aze: MeToA. yka3zaHUs K jJabopaTopHOil pabore.
/HI'TY um. P.E. Anekceesa; coct.: C.11. Cmupnos, C.P. Py3anos. — H.Hosropox, 2016. — 17 c.

6.2.16 M3yueHune npouecca CylKH B BO3IYIIHON IUPKYJISALUOHHON CYIIWIIKE: METOJ. YKa3aHUs
K nabopatopHoil pabore. /HI'TY um. P.E. AnekceeBa; cocr.: C.1. Cmupnon, C.P. Py3anoB. —
H.Hosropopg, 2012. — 18 c.

6.2.17 MeTtoanueckue yKa3aHHs ISl CTYACHTOB 110 OPTaHU3alUU CaMOCTOSTEIIEHOW pabOThI 110
JTUCIUIUIMHAM, 3aKpelUIeHHbIM 3a TpernojaBaTelsMu  Kadeapbl, YTBEpXKICHbI Ha 3acelaHHd
kadenpsl ot 04.02.2015 r., npoTokomn Ne5.

6.2.18 Meroanueckue peKOMEHJAMU TI0 OPraHU3aluy M IUIAHUPOBAHUIO CaMOCTOSTENbHON
paboThl CTyIeHTOB 1o nuctnuiuinHe. [IpuHsaTer YuebHo-MeToauyeckum coBetoM HI'TY wum. P.E.
Anexkceesa, nporokosn  Ne2 or 22 anpens  2013r. ONEeKTPOHHBIN azpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu
/metod_rekom_srs.PDF
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7. AHOOPMAIIMOHHOE OBECIIEYEHME JUCHUITJIMHBI

Y4eOHbIi mporecc MO  JUCIHUIUIMHE O00ecredeH HEOOXOAMMBIM  KOMIUICKTOM
JUICH3UOHHOTO M CBOOOJHO PACHpOCTPAHIEMOIO MPOrPaMMHOI0 OOECICYCHHs, B TOM YHCIIEC
OTEUECTBEHHOI0 MPOU3BOACTBA (COCTaB IO ITUCHUIUIMHE omnpeneieH B Hactosimed PIIJ] u
MOJIC)KUT OOHOBJICHUIO MPU HEOOXOIUMOCTH ).

7.1. Ilepeyenb HH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

JlucuuIuInHA, OTHOCUTCS K TIpyHdNe JAUCLUMIUIMH, B PAaMKax KOTOPBIX IPEAIoJaraercs
UCIOJIb30BaHNE HH()OPMAIIMOHHBIX TEXHOJIOTHI KaK BCIIOMOTaTeIbHOTO HHCTPYMEHTA.

WNHdpopmanoHHbIE TEXHOJOTUH ITPUMEHSIOTCS B CIEAYIOLUIMX HAIIPABICHUSX: MPU MOATOTOBKE
1 0pOPMIICHHH OTYETOB O JaOOpAaTOPHBIX paboTax, BHIMOJHEHUU 3aJlaHHHA JUIsI CAMOCTOSTEIbHON

paboTHI.
Tabnuma 9

IlepeyeHb 31eKTPOHHBIX OMOJINOTEYHBIX CHCTEM

Ne HaunmenoBanue 9b6C CcbLika k OBC
1 | KOoHCY/IbTaHT CTYACHTA http://www.studentlibrary.ru/
2 | Jlaub https://e.lanbook.com/

7.2. TlepeyeHb JIMIIEH3HOHHOTO W CBOOOJAHO PACHPOCTPAHSIEMOr0 MNPOrpaMMHOIO
o0ecreyeHusi, B TOM 4YHCJe OTEYeCTBEHHOI0 MPOU3BOACTBA, HEOOXOAUMOIO [Jisi OCBOEHHS
AHCUHMILINHBI

Ta6auna 10
IIporpammHoe obecnieuenne
Ne | IIporpammHoe oGecnedyeHue, HCNOJIb3yeMoe B IIporpammHoe obecnieyeHre cBOOOIHOIO
n/n YHUBEPCHUTETE HA JOTOBOPHOI1 OCHOBE pacnupocTpaHeHust
1 Microsoft Windows 10 (momnucka MSDN | Adobe Acrobat Reader
700593597, moammcka DreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html
2 Microsoft office 2010 (JIuensust Ne 49487295 | OpenOffice https://www.openoffice.org/ru/
ot 19.12.2011)
3 Koncynbrant Ilimtoc PTC Mathcad Express
https://www.mathcad.com/ru

Ilepeyenn coBpeMeHHBIX NPOGecCHOHANBHBIX 023 JAaHHBIX
U UH(QOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
B rtabmune 11 ykazaH mnepedyeHb NpodecCHOHATBHBIX 0a3 JaHHBIX M HMH()OPMAIMOHHBIX
CIPAaBOYHBIX CUCTEM, K KOTOPBIM 00ecrieueH AOCTYM (yaleHHbIN T0CTYII).

Ta6muma 11
IlepeyeHb coBpeMeHHBIX NMPO(ecCHOHATBHBIX 023 TaHHBIX U HHPOPMALMOHHBIX CIIPABOYHBIX
cucTeM
No HaumenoBaHue npogeccHOHAIbHON 0a3bl Hocryn k pecypcy (yaajaeHHbI 10CTyI C
I /;1 AAHHBIX, THOPMAIMOHHO-CIIPABOYHOM YKa3aHHEM CCBHLIIKHM/IOCTYN U3 JIOKATbHOM
CHCTEMBI ceTH YHUBEPCUTETA)
1 2 3
1 ba3a maHHBIX CTaHIAPTOB U PETIIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHJAPT //home/standarts
2 Hepetietb MPOGECCHORATLHBIX a3 AAHHBIX 1 https://cyberpedia.su/21x47c0.html
WHQOPMAITMOHHBIX CIIPABOYHBIX CHCTEM
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3 Wuctpymentsl u  Beb-pecypcsl  mms Beb- | https://techblog.sdstudio.top/blog/instrumenty-i-
paspabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CupaBouHas MpaBoBas cucrema .

4 JIOCTYT U3 JIOKAITbHOM CEeTH
«KoncynprantlLiroc»

8. OBPA3OBATEJIBHBIE PECYPCHI JJIs1 UTHBAJIMAOB U JINL C OB3

B Ttabmume 12 ykazaH TmepedeHb 0OOpa30BaATEIBHBIX PECYPCOB, MMEKOIMIHMX (OPMBI,
aIaITUPOBAHHBIE K OTPAaHUYCHUSM WX 3JI0POBbs, 2 TaK)Ke CBEACHUS O HAJIMYMU CICIHATBHBIX
TEXHUYECKHX CPEJICTB OOYUYCHHUS KOJUICKTUBHOTO U MHIMBUAYAILHOTO MOJIh30BAHUS.

Tabnuma 12

Oo0pa3oBaTtesibHbIE pecypchl AJis1 HHBaIMA0B U Jiul ¢ OB3

Ne | IlepeueHn 00pa3oBaTebHBIX PeCypCOB, CBeieHns 0 HATHYHMH CHENHAJBHBIX

NMPUCIOCO0TEHHBIX VISl UCTIOJIL30BAHUS
uHBaauaamMu u gunamu ¢ OB3

TeXHMYECKUX CPeACTB 00y4eHust
KOJIJIEKTUBHOI'0 ¥ NHAMBHAYAJbHOI0
N0JIb30BAHMSA

OBbC «KoHCYIbTaHT CTYJEHTa»

03BYYKa KHUT U YBEJIWYCHUE MIpUPTa

9BC «JIaapy

CIICIMaJIbHOC MOOHIIEHOE MIPUITIOKCHUC -

2 CHHTE3aTOP PEUH, KOTOPBIA BOCIIPOU3BOMT
TEKCTHI KHUI' 1 MEHIO HaBUT AU
BepCHs JUIS CIIa0O0BHISIIMX

3 | 9BC «HOpaiity

Cornacno ®exnepanpHoMy 3akoHy 00 obOpazoBanuu 273-03 ot 29.12.2012 r. ct. 79, n.8
"[IpodeccuonansHoe o0yueHnune u npodeccuoHampHoe 00pa3oBaHue 00YHAIOIINXCS C OTPAHUYCHHBIMU
BO3MOKHOCTSIMM ~ 3/I0pOBbSl ~ OCYLIECTBJISIFOTCSI Ha  OCHOBE  00pa3oBaTeNbHBIX  IPOTpaMM,
aJallITUPOBAHHBIX [P  HEOOXOAMMOCTH JUIsl 00y4deHMs] yKa3aHHbIX oOywaromuxcs". AOII
paspabarbiBaeTCs IO KaKJOW HANpPABICHHOCTH MPU HAIMYMM 3asBJIEHUN OT oOyuaromuxcs,
SIBJSIIONUXCS UHBaAMAaMu WK jguiamMu ¢ OB3 1 W3bsSBUBIINX JKeJTaHuE 00 0Oy4YeHUHU MO JaHHOMY
TUIYy 00pa30BaTeNIbHBIX IPOrPaMM.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXO/JNMOE JIUIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCHUTIJIMHE

VY4ebHble ayTUTOPUHN JUTS TIPOBEIECHHS 3aHATHH MO TUCHUIUIMHE, OCHAIIEHbI 000pYJOBaHUEM U
TEXHUYECKUMH CPEICTBAMH OOyYEHUSI.

B tabnuue 13 nepedncieHsl:

- y4eOHbIE ayAUTOPUU IS TPOBENEHUS YYeOHBIX 3aHSITHH, OCHAIIEHHBIE O00OPYIOBAaHUEM H
TEXHUYECKUMHU CPeACTBaMH 00yUEHUS;

- TOMEUICHHS [UII CaMOCTOSTENbHOW pabOThl  OOYyYaromuXcsi, KOTOpPhIE OCHAIICHBI
KOMIIBIOTEPHON TEXHUKOM C BO3MOXXHOCTBIO MOAKIIOUEHHS K ceTH «MHTepHEeT» U obecredeHreM
JOCTYyTIa B 3JICKTPOHHYIO HHGOpMAIMOHHO-00pa3zoBarensHyto cpeay AN HI'TY.

Tabmuma 13
OcHaleHHOCTh AYIMTOPHH M MOMEIeHUH [JI CAMOCTOATEIbHOM
padoThI o6y4yarommxcsi M0 AMCIUIINHE

Ne HanmenoBanmue
ayAUTOPUH 1
noMenieHuu 1Jis

OcHaleHHOCTb ayTUTOpHii
noMeueHud U moMeneHu 1151
CaMOCTOSITeIbHOI padoThI

IlepeyeHb JTUIIEH3UOHHOTO
NMPOrpaMMHOIo odecneyeHns.
PeKBH3UTHI MOATBEPKIAIOLIETO

CaMOCTOSATEJbHOM JOKyMeHTa
padoThI
1 3112 Aymurtopus jns | Kommiekr JIEMOHCTPAIIMOHHOTO
JIEKLIHOHHBIX 3aHATHI o0opyToBaHMUS:
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Ne HaumenoBanne OcHaleHHOCTb ayTUTOPHii IlepedyeHb TUIEH3HOHHOTO
ayIuTOpHUii U NOMelIeHUi U MoMeleHu# ISt NPOrPaMMHOr0 olecrneyeHus.
NOMeIeHu A1s CaMOCTOSITeIbHOI padoThI PexBU3NTBI NOATBEPKAAIOLIETO
CaMOCTOSITeJIbHO¥ JOKYMEHTAa
padoThI
Hwmxeroponckas 06:., T. | 11K, ¢ BRIXoqoM Ha MyITbTUMEIUHHBIA
J3epKuHCK, yII. nmpoektop, Ha ©Oaze Intel Pentium
laitnapa, 1. 49 G4560 3.5 I'ru, 4 I'6 O3Y, MoHHTOp
20’ — lmr.
MynbsTuMenuiiHblid poektop Epson-
1 mrT;
Okpad — 1 mT.
2 3104 JIaGopaTopust JIaGopaTopHbIe YCTaHOBKH:
"MaccooOMEHHBIX U "Kuneruka  cymkun";  HMcnbeiTanue
TeIUIOBBIX IPOLIECCOB" KOXXyXOTPYOHOTO  TemI000MEeHHHUKA";
Hukeroposickas 061, T "UcmpiTaHne TEIUIOOOMEHHHKA Tpyoa
JI3epKHUHCK, YIL. B TpyOe"; "MaccooTmadya B Ta30BOi
Taiinapa, 1. 49 (aze"; "FH)IpaBquecxoi:
COIIPOTHUBJICHUE HacaJ04YHOH
KOJIOHHBI"; "T'mapaBnnyeckoe
COIIPOTHBJICHUE KOJIOHHBI c
KOJIITAYKOBBIMU Tapeakamn';
I'mopasnuyeckoe COIIPOTHUBJICHUE
KOJIOHHBI c NPOBAJILHBIMH
Tapenkamu'.
3 3106 Jlaboparopus | JlabopaTopHbie YCTaHOBKH:
«['uappomexaHnveckux «HccnenoBanue THIPABIMYECKIX
MPOIIECCOBY COIPOTHBIICHUI TPyOOIPOBOIOBY;
Hwxeroponckas 06., r. | «CHsiTue XapaKTEPUCTHUK
J3epKUHCK, VII. | IEHTpOOeXKHOTO Hacocay; «CHsTHe
laiimapa, 1. 49 XapaKTEPUCTUK BHUXPEBOTO HACOCAY;
"UcneiTanue 1ukinona'"; "McmbTaHue
J1a00PaTOPHOTO BaKyyM-ruibTpa'.
4 3107 Jlaboparopus | JlabopaTopHbie YCTaHOBKH:
"I'mnpomexannyeckux u | «lcnpiTanue MOPIIHEBOTO
TEIJIOBBIX MPOIECCOB" KOMIIPECCOpay; "UcnpiTanue
Hwuxeroponckas 00:1., T. | BeITapHOH YCTaHOBKH'.
H3epxuHcK, yII.
laiimapa, 1. 49
5 1234 Kommiekt JeMoHcTparmoHuoro | ¢ Microsoft Windows 10
Hayuno-Texauueckas o0opymoBaHUS: Jomamrnss (mocraBka ¢ [1K)
oubnoreka JIMU IIK, ¢ BeixomoMm Ha MyibTuMenuitHbId | * LibreOffice 6.1.2.1. (cBoGoaHOE
HI'TY, crynenueckuit npoekTop, Ha 6ase Intel Pentium | [1O)
YUTAIbHBIN 3aJI; G4560 3.5 T'ru, 4 I'6 O3Y, monutop | * Foxit Reader (ceo6ogHOE [10);
Hwmxeroponckas o6im., r. | 20° — 1. o 7-zip s Windows (cBoOoHOE
J3epKUHCK, yJI. Mynprumenuitasiii poextop Epson- | T10)
laitnapa, 1. 49 1 mmT;
Okpan — 1 mt.;
Habop y1e0HO-HaTJISTHBIX TOCOOMIA
6 1443a xommberoTepusiii | ITK na 6ase Intel Celeron 2.67 I'Tu, 2 | < Microsoft Windows 7
knacc - nomenienne s | 1'6 O3V, monurop Acer 17° — 4 mir. (moamucka DreamSpark Premium)
CPC, kypcoBoro | [TK noakirouenst k cetn «Mutepuer» | * Apache  OpenOffice  4.1.8
MIPOEKTHPOBAHHSI u obecreunBaroT JOCTYII B | (cBoOOmHOE T1O);
(BBIIOJIHEHUSI KYPCOBBIX | AJIEKTPOHHYIO nHdopmanmonno- | * Mozilla Firefox (cBoGomnoe
pabot), Huxeroposnckas | oOpa3zoBarenbHYyHO cpeny | [1O);
00611., 1. J[3ep)KUHCK, yiI. | YyHHBEpCUTETA » Adobe Acrobat Reader
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Ne HaumenoBanne OcHaleHHOCTb ayTUTOPHii IlepedyeHb TUIEH3HOHHOTO
ayIMTOPHUIi U NMoMellleHNi U TIoMeleHUu A5 NMPOrpaMMHOro odecrnevyeHus.
NOMeIeHu A1s CaMOCTOSITeIbHOI padoThI PexBU3NTBI NOATBEPKAAIOLIETO
CaMOCTOSITeJILHOM JOKyMeHTAa
padoThI
Tatimapa, 1. 49 (cBobomHOE T1I0);

 7-zip mis Windows (cBoGomHOe
110);
* Korcymprantllmoc (I'TIJ]  Ne
0332100025418000079 oT
21.12.2018);

10. METOJIMYECKHAE PEKOMEH/IALIMM OB YYAIOIAMCSI 10 OCBOEHUIO
TACIATLITAHBI

10.1. OO6mme MeToAMYECKHE pPeKOMEHAAUMH [JIsi O0y4alImuXcs MO0 OCBOEHHIO
AUCHMILINHBI, 00pa3oBaTe/ibHbIe TeXHOJIOTHH

JlMcuuIuiiHa peann3yercsl MOCPEACTBOM IPOBEICHUSI KOHTAKTHOM pabOThI ¢ 00yJaromuMUCs
(BKJIIOYAsh TPOBEJCHUE TEKYLIETO0 KOHTPOJII YCIEBAEMOCTH), CaMOCTOSTEIBHOW PabOTHI
00yYaromuxcs U MPOMEXYTOYHON aTTeCTalNH.

KonrakTHass pabora: ayauTopHas, BHEAyAWTOpHAs, a TAaKKe MPOBOAMUTHCS B AIICKTPOHHOU
UH(POPMAIIMOHHO-00pa30BaTeNbHOM cpeae yHuBepcurera (nanee - SOC).

[IpenogaBaHue AUCHMIUIMHBI BENETCS C MPUMEHEHHEM CIEIYIOUIMX BHIOB 00pa3oBaTEIbHBIX
TEXHOJIOTHH:

- 0aJUTPHO-PEUTUHIOBAsI TEXHOJIOTHSI OLIEHUBAHMUS;

- TeKyIIUH KOHTPOJIb 3HaHMi B (hopme TectupoBanus B cpene MOODLE.

[Mlpu mnpenonaBanum aucumiuiHbl «lIpomecchl W ammaparsl XUMHUYECKOW TEXHOJIOTHM,
UCTIONIB3YIOTCS COBpPEMEHHBIE 00pa30BaTeNIbHBIC TEXHOJOTHH, TIO3BOJISIONINE TIOBBICUTH
aKTUBHOCTh OOYYArOMMXCS NMPH OCBOCHWU MaTepHalla Kypca M TpPeAOCTaBHTh MM BO3MOKHOCTH
3¢ (PEeKTUBHO peain30BaTh YaCchl CAMOCTOSITEIbHONU PabOTHI.

Beck neKIMOHHBIA MaTepHan Kypca COINPOBOXKIACTCS KOMITBIOTEPHBIMH MaTepHallaMH, B
KOTOPBIX  HAIJIAJHO IMPENOAHOCIATCS MaTepualibl pPa3IUYHBIX pa3/eNoB Kypca, 4TO  JaeT
BO3MOKHOCTh 0OCY/IUTh MaTepuas ¢ 00y4aroUMMHUCS BO BpeMsl UTEHUS JICKIUH, aKkTUBUPOBATh MX
JesTeIbHOCTh P OCBOCHUM MaTepHaia. DJIeKTPOHHBINA BapHAHT JEKIMH HAXOJUTCS B CBOOOTHOM
noctyne B cucteMe MOODLE u moxer ObITh MOMydeH Ui IPOpabOTKU 00y4aromUMUCS B XOJ€
€ro caMOCTOSATENIbHOM padoThI.

Ha nexkuumsx, NpakTHYECKHX U JIAOOPATOPHBIX 3aHATUSAX PEATU3YIOTCS WHTEPaKTHBHBIE
TEXHOJIOTUU TpU OOCYK/I€HUU HauboJjiee CIOXKHBIX BOIPOCOB Kypca, MUCMOIb3YETCsl JIMYHOCTHO-
OpPUEHTUPOBAHHBIN MMOAX0/I, TEXHOJIOTUS pabOThl B MaJbIX Ipynnax (Opuraga He Oosee 4 4eloBeEK),
YTO TO3BOJISIET OOYYaIOUIMMCS MPOSBUTH C€Os, MOMYYUTh HABBIKM CAMOCTOSTENILHOTO HM3Y4YEHUS
MaTepHalia, BEIPOBHITH YPOBEHb 3HAHUH B TPYTIIIE.

Bce Bonpochl, BO3HHUKIIKE NIPH CAMOCTOSTENIbHONW paboTe Hal TOMAIIHUM 33a/laHUeM T10JIpOOHO
pa3duparoTcss Ha JIGKIHAX, NPAKTHYECKHX W  JAOOpaTOpHBIX  3aHATHIX. [IpoBomsTcs
WH/IMBU/yallbHbIE U TPYIIOBBIE KOHCYJIBTALMU C UCHOJIb30BAHUEM KaK BCTped ¢ 00y4aroIUMHUcH,
TaK ¥ COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHI (IJIEKTPOHHAS 10YTa).

Wunnuupyercst akTUBHOCTh OOYYaroIMXCs, MOOMIPSETCs 3aJaHue JIOOBIX BOMPOCOB 10
MaTepHuaty, IpaKTUKYeTCs WHAWBHIYATbHBI OTBET Ha BOMPOCHI 00YYArOIIErocs, peKOMEHIYIOTCS
METO/Bl YCIIEUIHOTO CaMOCTOSTEIbHOIO YCBOEHHUS MaTepualla B 3aBUCHMOCTH OT YPOBHS €ro
0a30BOI MOATOTOBKH.
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JUis OLEHKM 3HaHWH, YMEHHH, HaBBIKOB M YpPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHLIUU
pUMEHsIeTCS OaUIbHO-PEUTHHTOBAsI CUCTEMAa KOHTPOJIA M OLICHKU YCIIEBAeMOCTH OOYyYaroIuxcs B
IIPOLIECCE TEKYLIETO KOHTPOJIA.

[IpomexxyTouHasi aTrTecTansl MPOBOAUTCS B (GOpME 3adeTa M SK3aMEeHa C y4eTOM TeKyIlel
YCIIEBAEMOCTH.

PesynbTraT 00yueHuss cuurtaercsi cGpOpPMHPOBAHHBIM HAa INOBBLIIIEHHOM YPOBHE, €CIHU
TEOPETUYECKOE COJEpXKaHUE Kypca OCBOEHO MOJHOCThIO.  [Ipu ycTHBIX cobecenoBaHMIX
00yYaroIuiCsl HWCYEPIBIBAIOIIE, MOCIEI0BAaTEIbHO, YETKO M JIOTMYECKH H3JIaraeT y4eOHbII
MaTepual; CBOOOJHO CIpaBieTCsS C 3a7adyaMH, BOIPOCAMHM M JPYI'MMH BUIAMU 3aJaHHM,
UCTOJB3YeT B OTBETE AONOJHHUTEIBbHBIM Marepuai. Bce mpemycMoTpeHHble pabodeid ydeOHOU
IporpaMMoil 3aJlaHusl BBINOJIHEHbl B COOTBETCTBUUM C YCTAHOBJICHHBIMH TpPeOOBaHUSIMH,
00yYaroImuics criocoOeH aHATM3UPOBATh MOJTYUYECHHBIE PE3YIbTAThI, POSBISIET CAMOCTOSTEILHOCTh
IIPY BBIIIOJIHEHUY 3aJaHUH.

PesynbTrar 0O0ydyeHuss cumrTaercsi c(pOPMHPOBAHHBIM Ha I[OPOrOBOM YPOBHeE, €CIHU
TEOPETUUYECKOE COJIepKaHUe Kypca B OCHOBHOM OCBO€HO. Ilpum ycTHBIX coleceoBaHUsAX
00y4YaroImuics TMOCIEI0BAaTEIbHO H3JIaraeT y4eOHBIH MaTepuai; MpH 3aTPyIHEHHSX CIIOCOOCH
10cjie HaBOJMIIMX BOIPOCOB MPOAOKUTH OOCYKIECHUE, CIPABISETCA C 3ajJadaMu, BOPOCAMHU U
ApYTUMH BUIAMH 33/1aHUll, TpeOYIOIMMX NMPUMEHEHHs 3HAHWW; BCE MPEAyCMOTPEHHBIE paboueit
yueOHOM mporpaMMoil 3a7aHusi BBIIOJHEHbI B COOTBETCTBUU C YCTAHOBJIEHHBIMU TPEOOBaHMSIMU,
o0yyJaromumncs CTOCOOeH aHAJTM3UPOBATh MOJTyYCHHBIE pe3yJIbTaThl; TPOSIBIISIET
CaMOCTOSITEJIbHOCTb 1P BBIITOJIHEHNU 3aJaHUI

PesyabTrar o00y4deHust cumTaercssi Hec()OPMHPOBAHHBIM, e€ciu oOydaloIUicis IpU
BBIINOJIHEHUM 33J]JaHUN HE JIEMOHCTPUpPYET 3HaHMM y4eOHOro marepuania, JOIyCKaeT OLIMOKH,
HEYBEPEHHO, ¢ OOJIBIIMMH 3aTPYAHEHUSMH BBITIOJHSET 3a/1aHMs, HE TEMOHCTPUPYET HEOOXOAMMBIX
YMEHUH, KauyecTBO BBIIOJHEHHBIX 3aJJaHUH HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBaHMSM,
Ka4eCTBO MX BBINOJHEHHUS OIICHEHO YHCIOM OajUIOB HIDKE TpPEeX IO OLIEHOYHOW CHCTEME, YTO
COOTBETCTBYET JOIIOPOTOBOMY YPOBHIO.

10.2. MeToauueckue YKazaHusl AJas 3aHATHH JEeKIUOHHOT0 THIIA

JIeKIMOHHBIN KypC MpearnoiaraeT CHUCTEMAaTU3UPOBAHHOE M3JI0’KEHHE OCHOBHBIX BOIIPOCOB
TEMAaTUYECKOro iaHa. B Xo/e NeKIMOHHBIX 3aHATUM PACKPBIBAIOTCS 0a30BbIE BOIPOCHI B paMKax
KOKIOW TeMbl JIUCHUIUIMHBI (Tabmuma 5 u 6). O003HAYalOTCs KIIOYEBBIE aCTEeKThl TEM, a TaKkKe
JIeNaloTCAd aKUEHThl Ha HauOoyiee CIOKHBIE M Ba)KHBIE IOJOXKEHUS H3Yy4aeMoro marepuala.
Martepuasl JeKIUi SABISIOTCS OMOPHOM OCHOBOM I MOATOTOBKH O0YYAIOIUXCS K TIPAKTHUECKUM
3aHATUSAM / 1a0OpaTOPHBIM paboTaM M BHITIOJIHEHHS 3a/IaHUM CaMOCTOSATEILHON paboThI, a TAKXKE K
MEpONPHUITHSAM TEKYIIEr0 KOHTPOJISI YCIHEBAEMOCTH M MPOMEXKYTOYHOM arTecTalud o
JTUCITUTITUHE.

10.3. MeToanyecKkue yKa3aHHus 10 OCBOCHMIO TMCHHUILIMHBI HA J1a00paTOPHBIX padoTax

[ToaroToBky K Kaxka0#l 1TabopaTopHON paboTe OOYYAIOIIHMIICS TOHKEH HavyaTh C O3HAKOMIICHUS
C IJIAHOM 3aHSATHS, KOTOPBIA OTpakaeT CoJepKaHUe MPEeAJIOKeHHON TeMbl. Kaxkas BbIIOTHEHHAS
pabota ¢ 0oOpMIIEHHBIM OTYETOM TIOJUICKHT 3aIUTE Y TIPSO aBaTEeIsl.

[Tpu ouleHuBaHUM 1a0OPATOPHBIX pabOT YUUTHIBAETCS CIEAYIOLIEE:

- Ka4Y€CTBO BBIIIOJIHCHUA 3KCHepI/IMeHTaHBHO-HpaKTquCKOﬁ qacTu pa6OTI)I U CTCIICHb
COOTBETCTBUS PE3yJIbTaTOB pabOTHI 33JaHHBIM TPEOOBAHUM;

- KauecTBO 0(hOpMIIEHUS OTYETa M0 padboTe;

- KQYeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHBIE BOMPOCHI MTPH 3aLIUTE PAOOTHI.

10.4. MeToanyeckue yKa3aHusl 0 OCBOEHUIO TUCIUIJIMHBI HA MPAKTHYECKUX 3aHATUIX

33



[IpakTHueckue 3aHATUS MPEACTABISAIOT COOON NeTaln3alMi0 JEKIMOHHOTO TEOPETHYECKOIro
Marepuana, MPOBOAATCS B LEIAX 3aKPEIUICHUS MAaTepuajoB Kypca M OXBaThIBAIOT OCHOBHBIE
pasnenbl. OcHOBHOM (opMON TpoBeleHHs] MPAKTUYECKUX 3aHITUN SBISETCS pELIeHHe 3ajaad,
oOcyxaeHne HanboJiee CIOXKHBIX BOIMPOCOB, BOZHUKAMOIIUX TPU pacueTe MPOIECCOB U anmaparoB
XT, a Takxke o3HakomsieHHe C MarepuagamMu PI'P, BbIIONHSIEMBIX OOyYarOIIMMHUCS B paMKax
CaMOCTOSITENTbHON PaOOTHI.

[IpakTuueckue 3aHATHs ¢ 00y4arOIUMUCS 00eCIeUUBAIOT:

- MOJTYYCHHE YMEHUN U HABBIKOB IO COCTABIICHUIO OATAHCOBBIX YPaBHEHUU, ABWKYIICH CHITBI
npoueccoB XT, ompeneneHui0 BBIOOPY palMOHAIBHBIX Pa3MEPOB TUIIOBOTO XHUMHUYECKOTO
000pyIOBaHUH.

- 3HAKOMCTBO C METOAMKAMHU TEXHOJIOTUYECKOTO pacdyeTa TUIOBBIX KOHCTPYKIIMH XUMHUYECKHX
anmnaparos;

- MO/IBE/ICHUE MTOTOB 3aHATUN MO PEUTHHTOBOM CHCTEME, COTJIACHO TEXHOJIOTHMYECKOH KapTte
JUCIUTUTUHBL.

[IpuMepHas TeMaTHKa MPAKTUYECKUX 3aHATHUN MTPUBEICHA B Ta0HIe S5 U 6.

10.5. MeToanueckne yKa3aHus 1Mo cCaMOCTOSITeJIbHOI padoTe 00yJarouuxcs

CamocTosiTenbHas paboTa 00ecreunBaeT MOArOTOBKY O0yUaroluXcs K ay JUTOPHBIM 3aHATHSM,
MEPONPUSITHSIM TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOM aTTECTAllMU MO M3y4aeMOu AUCIUILIMHE.
Pe3ynbpTaTel 3TOM MOATOTOBKH MPOSIBISIOTCS B AKTUBHOCTU OOYYAIOIIMXCS HA 3aHATUAX U B
KAaueCTBE BBIMOJIHCHHBIX 3aJ[aHUi JUIsl caMocTosATebHON paboThl (PI'P) n npyrux ¢opm Tekymiero
KOHTPOJISL.

[Ipu BBIMOTHEHWM 3aMaHUN [JII CAMOCTOSTEIBLHOM pabOThl PEKOMEHIYEeTCs MpopadboTKa
MarepuaioB JIEKUUMH [0 KaKIOM NPONMIECHHOM TeMme, a TakkKe H3YyUYEHUE PEKOMEHIyeMOu
JUTEpaTyphl, peacraBieHHoN B Paznene 6.

B mponecce camocrosTenbHON pabOThl MPU HU3YYEHUHM AUCHUILTUHBI OOYYaIOLIUECS MOTYT
paboTaTh Ha KOMIIBIOTEPE B CICIHATU3UPOBAHHBIX AyJUTOPHUSAX JUISI CAMOCTOSTEIBHON pabOThI
(trabnuma 14). B ayautopusax mmeercs AOCTYN Yepe3 WH(GOPMAIMOHHO-TEIEKOMMYHHKAIMOHHYIO
cetb «VIHTEepHET» K 3JIEKTPOHHOM HMHPOPMAIMOHHO-00PA30BATEIbHON Cpe/le YHUBEpPCHUTETA
(BUOC) u snexTponHoM 6ubmnoteunoi cucteme (3bC), rae B AMEKTPOHHOM BUIE PACIIONATAIOTCS
y4eOHbIe W Y4eOHO-METOJMYECKHE MaTepHasibl, KOTOpPbIE MOTYT OBITh HCIOJB30BaHBI IS
CaMOCTOSITENTLHOM paObOThI IPU U3yUYEHUH TUCIUTUIUHEIL.

Jnst oOydarommxcs 1Mo 3a04HOM ¢opMe O0O0yueHHss caMOCTosITeNbHas paboTa sBIsSETCA
OCHOBHBIM BHJIOM Y4eOHOI 1eATeTHHOCTH.

10.6. MeToanyeckue yKa3aHus A5 BbINOJTHEHHSI KYPCOBOI'0 NPOeKTa / padoThl

BeimonHenue  kKypcoBoro - mpoekta/  pabOThl  CIOCOOCTBYET — JIydIlIeMy  OCBOCHHIO
oOyJaromuMucs yueOHoro Matepuania, GopMUpyeT MPAKTUYECKUI OMBIT U YMEHHS 10 W3ydaeMoi
IMCHIUIUIAHE, CIOCOOCTBYET (OPMHPOBAHUIO Y OOYYArOIIMXCS TOTOBHOCTH K CaMOCTOSITEITBHOU
npodecCHOHANBHOM ~ AESITeNbHOCTH,  SIBISETCS ~ OTAallOM K BBHIMOJIHEHHUIO  BBIMYCKHOMN
KBaJIN(PUKAITMOHHOM pabOTHI.

11. OUEHOYHBIE CPEJACTBA JJIsA KOHTPOJISA OCBOEHUA JUCLHUITJIMHBI

11.1. TunoBble KOHTPOJILHBIE 3aJAHUS WM UHbIE MATEPUAJIbI, HEOOX0AUMBbIE VIl OLl€eHKH
3HAHUI, yMEHHM i, HABBIKOB M (MJIH) ONBITA B X0/I€ TEKYIEro KOHTPOJIS YCIeBAeMOCTH

JIns Texkymiero KOHTPOJS 3HAHUM o0ydaromuxcs M0 JUCLMIUIMHE MPOBOJUTCS KOMILIEKCHAS
OlleHKA 3HAHM, BKITIOYAIOIIIAs

- IpOBeIeHUE JIa0OPaTOPHBIX padoT (ohopmiieHHE O0TYETa, KOJIIOKBUYM);

- PCICHUEC MHAUBUAYAJIbHBIX 3aaa4 Ha MPAKTUYCCKUX 3aHATUAX

- BeinonHenue PI'P o pacdery anmapatoB B paMKax caMOCTOSITEIbHON paOOTHI.

34



11.1.1. TunoBble 3a1aHU AJI51 JIAOOPATOPHBIX PadOT
TunoBble 3amanus A 7a00PATOPHBIX PAOOT MPHUBEAEHBI B METOAMYECKHX YKa3aHUSAX II0
MIPOBEICHUIO JIAO0paTOpHBIX padoT (6.2.1 u 6.2.3).

11.1.2. TunoBblie 3aAaHusl A NPAKTHYECKUX 3aHATHI
TunoBbie 3aMaHus I TPAKTUYECKUX 3aHATUA MPUBEICHBI B METOAUYCCKUX YKa3aHUSIX IIO
NPOBEJCHUIO TIPaKTHYECKUX padoT (6.2.3 u 6.2.2).

11.1.3. Tunossblie 3aganus Ajis PI'P B pamkax caMocToSITe/IbHOI PadoThI
Tunossie 3aganus 1yg PI'P npuBeneHpl B MeToIMUECKUX yKa3aHUsx 6.2.5.

11.2. TunoBble KOHTPOJIBLHBIE 3aJAHUS UM UHbIE MATEPUAJIbI, HEOOXOUMBbIE LI OIl€HKH
3HAHUM, yYMEHUi, HABBIKOB M (WJH) ONbITA B XO0JA€ IPOMEXKYTOYHOH AaTTeCTAUM 10
AUCHMILINHE

®opma npoBeACHUS TPOMEKYTOUHON aTTECTALMU 11O TUCLUILINHE:

- 3ayer (MO pe3ynbTaTaM HaKOIMUTEIbHOIO pEHTHHra: JIadopaTOpHBIM MpPAaKTUKyM +
camocrosrtenbHabie PI'P);

- 3a111Ta KypCOBOI'O IIPOEKTA,;

- 9K3aMeH B YCTHO-IIMCbMEHHOH (hopMe 1o OuieraMm ¢ 3a1adeit (B yCIOBUAX AUCTAHIIMOHHOTO
00y4YeHHSs TECTUPOBAHUE).

Bonpocwt ona cobecedosanus npu coaue omuemos no adopamopuwvim pavomam (6.2.1
6.2.3).

[Tpumep: naboparopHas padota «lcrbITanne BeITAPHOW yCTaHOBKID

1. CymHocTh mporecca BblIapUBaHMUSL.

2. JIBrKyias cuiia mporecca BhITapUBAHHS.

3. B kakux ciydasx mpolecc BbIIapuUBaHHUs MPOBOIAT IMOJA BaKyyMOM, HpPU IMOBBIIIEHHOM
u atMoc(epHOM JaBleHUNU?

4. CymHOCTh U NPEUMYIIECTBO MHOTOKOPITYCHOTO BBIMAPUBAHMUA.

5. Haznauenme OapoMeTpHUYECKOTO KOHAEHCATOpa M  BaKyyM-Hacoca B  BBIIAPHBIX
yCTaHOBKax?

6. [IpyuriHa eCTECTBEHHON NMPKYJSIMH pPacTBOpa B JIA0OPATOPHOM BBHIMTAPHOM armapare u
IPOMBIIIJICHHBIX BBINAPHBIX ammnapaTax?

7. Ilo naHHBIM SKCIIEPUMEHTA OMPENEIHTh TEIUIOBYI0 HArpy3Ky XOJIOAWJIBHHKAa 5 (cM. puc.
1.14).

8. UeM MOXHO OOBSCHHTH pa3HHIly Temrmeparyp B T.2 U T.4 (cMm. puc. 1.14 u TaoJI.
1.4)?

9. Kakue temmepaTypHble TOTEpM HMMEIOT MECTO TMpH BbIapuBaHUHM pacTBopoB? Kak
OIpeNIeNIUTh TeMIepaTypy KHUIIEHUs pacTBopa?

10. [Tone3nast u oOmas pa3HOCTh TEMIIEPATyp MPHU BHITAPUBAHUH.

11. Beibop uncia KOpIycoB B MHOTOKOPITYCHOM BBITapHOH yCTaHOBKE.

12. CriocoObl SKOHOMHUM TeIUla MPH BBITAPUBAHUH.

13. YcTpoicTBO BBINApHBIX alaparos.

Ilpumepnaa memamuka PI'P (Ona camocmoamenwvnoiui padomoi, 6.2.5):
— ICTIEPCHBII aHAITN3 CBHITYYero MaTepuaa;

— pacydeTr pagualbHOrO OTCTOMHUKA,

— pacuer O6apaGaHHOTO BaKyyM-(DUIIbTPA;

— pacuer nepeMeIIBaloLIero yCTPOHCTRa;

— pacyeT TerI000OMEHHUKOB;

— pacuer BBITIApHBIX aIlapaToB;
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— pacuet abcopoepa;

— pacuer peKTU(HUKAIMOHHON KOJIOHHBI;

— pacyer nporecca CyIKH.

[Tpumep: PI'P Nel «JlucnepcHblil aHamu3 ChIIIyYero Mateprasna

IIpoBecTH NOJIHBIN AMCIIEPCUOHHBIA AHAIN3 CBITY4YEr0 MaTepHalla ¢ OIPENEICHUEM CIIEAYOIINX
BEJIMYMH:

— MHTErpaIbHOM (DYHKIMH pacupeie/ieHUs R(3) - D(d);
— muddepeHianbHON GYHKIUU paciipeaeICHus p(3);

— YIeIbHOU ITOBEPXHOCTH f

— CPEIHEero pa3Mepa 4acTHIL dp

Ilpumepnas memamuka Kypcoswix npoexkmos (6.2.4):

— pacyeT ¥ MPOEKTUPOBaHKE TEIIIO0OMEHHHKA;

— pacdeT ¥ MpoeKTupoBaHue abcopoepa,

— pacyer ¥ IPOeKTUPOBaHNE PEKTH(PUKAIMOHHON KOJIIOHHHI (*);
— pacyeT u NpOeKTHUPOBaHUE aficopoepa;

— pacyeT U MPOEKTUPOBAHUE CYIIIIIIKY,

(*) — ¢ npumenenrem DBM.

3amura kypcoBoro npoekra (OIIK-1; MOIIK-1.1; OK-7; UOIIK-7.1, 7.2,7.3, 7.4; NOIIK-9;
NOIIK-9.2, 9.3)

PesynbraThl 3amuThl KYpCOBOTO TPOCKTAa BBICTABISIOTCS IO YEThIpeX OaJIbHOW CcUCTeMe
oneHuBanus ("ornmuno", "Xopomo", "yAOBIETBOPUTENHHO", "HEYIOBIETBOPUTEIHHO") C
MPOCTABJICHHEM KOJHMYECTBa 0ayyioB, HAOpPaHHBIX B COOTBETCTBHH C OaUIbHO-PEHTHHTOBOM
CHCTEMOIi (110 cTO OAIITHHOM HIKAJIE).

[lepedeHpb BOMPOCOB K 3aIIUTE KYPCOBOTO MPOEKTa c(HhOpMYIHpOBaH B 6.2.4.

Ilepeuensv eonpocoe k sk3ameny no oOucyunaune b1.B.28 «Ilpoueccvr u annapamol
xumuueckou mexnonozuu» (OIIK-1; MOIIK-1.1; OIIK-7; UOIIK-7.1,7.2,7.3,7.4; OIIK-9; MOIIK-
9.2,0. 3)

PaBHOBecue B cucTeMax raz-xuaKocTb. 3akoH ['enpu.

PaBHOBecue B cucTeMax KUAKOCTh-KUAKOCTb.

I-X nuarpamma cOCTOSIHHS BJIQKHOTO Ta3a.

MarepuanbHblii 0anaHc MacCOOOMEHHBIX MPOLIECCOB. Y paBHEHUE paboyeit JIMHUY.
MexaHu3M repeHoca Bemiectsa. Mojienn MmaccooOMeHa.

Monexymnspaas nupdysus. JuddepenunanbHoe ypaBHEHHE MOJIEKYIAPHON Tuddy3un.
JuddepeHnnanbHoe ypaBHEHNE KOHBEKTHUBHOTO MacCcoOIepeHoca.

YpaBHEHHE MacCOOTAAauu U €ro aHajIu3.

Teopust mog00Ms B TPUIIOKEHNUH K TPOIIECCaM MaCCOOTIauH.

10 VYpaBHenue Mmacconepenaud. CBs3b KO3((UIMEHTOB MaccOOTAAYM € KO3(PPHUIMEHTOM
Macconepenaaun. O0beMHBIN KOI(PPUIIUEHT MaccoTepeaaydn.

11. Cpennsis  ABWXKYyIas CWiIa MacCOOOMEHHOTO Ipolecca. BiusHue NpoI0JIBbHOrO
MepEeMEIINBaHNs Ha €€ BeJTHIUHY.

12. Yucno eaunuil mepeHoca U ero ompeneneHue. CBsi3pb 00LIEro 4ucia eJUHUIl IepeHoca ¢
YUCJIOM €IMHUII TIepeHoca 1o dazam.

13. Beicota eaununpl nepeHoca. CBs3b 0O0IIeH BBICOTHI MEpPEHOCA C BBICOTOW MepeHoca Mo
dazam.

14. MoauduuupoBaHHbIe YpaBHEHUS Maccolepeaun U 00J1acTb UX MPUMEHEHHS.

15. Teoperndeckasi CTyleHb W3MEHEHHs] KOHIIGHTPAIMM M €€ WCIIONb30BaHUE IS pacyera
anrmaparoB CO CTYyIIEHYaThIM U HETIPEPhIBHBIM KOHTAKTOM (a3.

16. MeTo KHHETHUYECKOW KPHUBOHU TPU pacueTe BEICOTHI MAaCCOOOMEHHOTO armapara.

©®ONDUAWN P
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17.

BricoTta »kBHBalieHTHas TeOpeTH‘ICCKOﬁ TapCiIKE MW €€ HCIOJIb30BAHHUEC [JIs pacdeTa

MacCOOOMEHHBIX alapaTos.

18.
19.
20.
21.
22.
23.

Macconepenaua B cucTeMax ¢ TBEpIoH (ha3oid.

[ToBbIienue 3¢ (heKTHBHOCTH M HHTEHCU(UKAIMS MAaCCOOOMEHHBIX MTPOLIECCOB.

OOmiast cxema pacyera MacCOOOMEHHBIX aIIaparos.

I'uapoanHamMuKa Hacal0YHBIX MAaCCOOOMEHHBIX arnapaToB.

I'uaponrHamuka TapeabuaTbiX MacCOOOMEHHBIX allapaToB.

Abcopbuusi. MarepuanbHbIid U TEIJIOBOM OajaHChl mpoliecca. Y paBHEHHE pabodel JIMHUU.

MuHUMaITbHBINA U OITUMAJIBHBIN pacxoj abcopOeHTa.

24,

[TpuHIMNMATBHBIE CXEMBl MPOBEACHUS MPOIECCOB A0COPOIMHM M HUX CPABHUTEIILHBINA

aHaJIn3.

25.
26.
27.
28.
29.
30.
31.
32.

MeTtonsr ipoBenieHust aecopOruu. Cxema abcopOIMOHHO-IECOPOIMOHHON YCTaHOBKH.
OnHOKpaTHOE HcTIapeHne (JUCTHILIALNS).

[Ipocras u (pakmoHHas MeperoHKa.

[Teperonka B TOKe BOJISHOTO mapa. MoJeKynsapHas AUCTHIUISAIHS.

[Mpunnun pextudukanmu. MaTtepuansHbIii 6anaHc mpoiecca.

VYpaBHeHus pabounx TUHUHN npu pekTudukanun. diaermoBoe vuco.

TennoBoii 6aanc npouecca peKTudUKamu.

BnusHue ¢uierMoBoro uncna Ha MOJOKEHUE PabounX JIMHHUN, pa3Mephl ammapara U pacxon

TeIuia pu peKTU(PUKALIH.

33.
34.
35.

DKCTpaKTUBHAS U a3€0TPOMHAs peKTU(UKALIHSL.
[lepuonnyeckas pekrudukanms.
[IyTh TOBBIIEHUS  TEXHUKO-KOHOMHYECKON A((PEeKTUBHOCTH  peKTU(PUKAIIMOHHBIX

YCTaHOBOK.

36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

MarepuanbHblii 0aJaHC YKCTPAKIIUH.

[IpuHIMNMATBHBIE CXEMBI IPOBEACHUS ITPOLIECCA IKCTPAKIIUH.

PaBHoOBecue npu kpuctamumzanui. Beioop MeToaa kpucTamin3aiuu.

W3orunpudeckas kpucramnuzanusa. MaTtepuanbHbIi U TEIJIOBOM OanaHChl IMpoliecca.
N3oTepmuueckas kpuctajuiM3anus. MarepuanbHbli U TEMI0BOM OaaHChl mpoliecca.
PaBHoBecue npu agcopOuuu. GakTopsl, BIUSIONIME HA POIIECC aCOPOLIHH.

AZCOpOEHTHI U UX XapaKTEPUCTUKH.

CxeMbI IpoBeIeHUs Tpoliecca ajacopouu. MatepuanbHbIi 6ajlaHe aicopOInH.
Kunetnueckue 3aKOHOMEPHOCTH aACOPOIIHH.

Crnioco6s! cymiku. @opMBbI CBSI3H BJIard ¢ MaTepranioM. PaBHOBecHe B Mpolieccax CyIIKH.
KonBektuBnas cymka. [-X auarpaMma BiIaKHOTO rasa.

MatepuaibHblii U TEMJIOBOM OaaHC CYIIKH.

BapuaHTbl CylIKu ¥ MX CpaBHUTEIBHBIN aHAIIN3.

Kunetnka KOHBEKTMBHOW CyWIKH. [Ieproapl MOCTOSIHHOW M MaJarolield CKOPOCTH CYILIKH.
CymHocTs mpoluecca MeMOpaHHOro pasjeneHus cMeceil. (OCHOBHBIE XapaKTEpUCTUKH,

oOpaTHBI OCMOC, yIbTpaduIbTpaLUs, HCIApPEHHE 4Yepe3 MeMOpaHy, IHaiu3, SJICKTPOIHAIH3,
1 Qy3uoHHOE pa3esieHue Ta30B).

51.
52.

Kunetnka MeMOpaHHOTO pa3zeiieHus.
Cxema pacuyera anmapaTtoB Jjisi MeMOPaHHOTO pa3AelieHUs] CMECEH.

Ilepeuens 3a0au k rxzameny no oucyunaune b1.5.28 «IIpoyeccol u annapamel Xumuueckoi
mexnonozuu» (OIIK-1; UOIIK-1.1; OIIK-7; UOIIK-7.1,7.2,7.3,7.4; OIIK-9; NOIIK-9.2, 9.3)

IIpumepsr:

3amaqa

B pextudukannoHHoil KosoHHE HenpepbIBHOTO neiictBus pazaensercs Gr = 3000 xr/u cmecu
aleToH — BoAa. MaccoBoe cojep)kaHHE aleToHa B TUTaHUU X fF = 25%, B JOUCTHIUIATE
X b = 98%, a B ky0boBOoM octatke X w = 2,5%. OnpenenuTs KOJIUYECTBO AUCTHIIISATA U KyOOBOTO
ocTaTka.
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3amaua

B xonommnbnuke npu temneparype -6 °C ucnapsercs G = 2 xr/muH  xmnajgoHa -12. CKoJIbKO
JIbJIa B HEM MOYKHO MOJIYYUTh 32 CyTKH U3 Bojbl ¢ TemnepaTtypoi 20°C. Temnoemkocts Bosbl 4190
JUx/(xr-K). Terora kpuctamumsanuu Boxsl 380,7 xJbx/kr. Teruiora mapooOpazoBaHHs XJ1aJoHA
158 xJIx/Kr.

Hrorosbie Tecthl (OIIK-1; MOIIK-1.1; OIIK-7; UOIIK-7.1, 7.2,7.3, 7.4; OIIK-9; NOIIK-9.2,
9.3), mpoBoauMbie Ha 3iekTponHoi Iutathpopme Moodle ma caiite JIIM HI'TY mo anmpecy:
http://dpingtu.ru/Moodle.

[Tpumepsi

1. HuBepcus a3 xapakrepHa Juis. ..
a  CyCIEH3M
0 mbuIeH
B TYMaHOB
I  3MYJbCHI
13. MarepuanbHbiii OalaHC OTCTOMHUKA, BHIPAYKACTCS YPABHEHUSIMH. . .
a G =G,+W; Gix1 =Gyxo
0 F=P+W;  Fx =Px; +Wxs
B G¢ =Gy +Gy; GeXe =GoXo +GocXoc
I Gc=Go+Goci  GeX =GoXo +Gocll—woc)

23. Ompenenute GaxTop pas3nencHus HEHTPUPYTH, et ee poTop uMmeet paauyc 800 MM u
nenaet 900 06/MuH.

a 120
6 720
B 800
r 1020

PernameHT npoBe/ieHUs TEKYIero KOHTPOJIsA B ¢popMe KOMNbIOTEPHOI0 TECTHPOBAHUS

Koa-Bo 3apannii B 6aHke Koa-Bo 3apanmii, Bpems Ha
BOIIPOCOB NpexbsBIAeMBbIX TecTHPOBaHWe, MUH.
o0yuaioumemycst
90 9 45

[TonHbIM (OH OLEHOUYHBIX CPEACTB VIS MPOBEACHMS MPOMEXKYTOYHOM arrecTanuu B (opme
KOMIIBIOTEPHOTO TECTUPOBAHUS pa3MellleH B OaHKe BOIIPOCOB JJaHHOIO Kypca nuctuminasl B CLO
MOODLE.
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