denepanbHOE TOCYIaPCTBEHHOE OOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE BBICIIIETO 00pa30BaHUS
«Cankr-IlerepOyprckuii TocynapCTBEHHBIM XUMUKO-(apMaIleBTUICCKUN YHUBEPCUTETY
MunuctepcTsa 3apaBooxpanenust Poccuiickoit denepanyun

@aKynbTeT NPOMBIIIJIEHHON TEXHOJIOTUH JIEKAPCTB

Kadenpa mporiecco u anmapaTtoB XUMHYECKOW TEXHOJIOTUN

MoanucaHo undposoii nognucsto: ®IEOY BO CMXDY
MWH3PABA POCCUW

DN: 1.2.643.100.4=120A37383133303435383735,
email=yulia.ilynova@pharminnotech.com,
1.2.643.3.131.1.1=120C323334373034313835353638,
1.2.643.100.3=120B3131373433353935393730,
1.2.643.100.1=120D31303337383238303239303037,
title=MpopekTop no yue6Hoi pabote, o=OrbOY BO
CMNX®Y MUH3APABA POCCUW, street=YJ1 MIPOGECCOPA
MOMOBA, IOM 14, IUT A, I=CaHkT-MNeTepbypr, st=78 .
CaHkr-MeTepbypr, c=RU, givenName=l0Onus
leHHagbeBHa, sn=VnbuHosa, cn=Pr60Y BO CMXDY
MWH3APABA POCCUN

[arta: 2023.07.25 09:56:40 +03'00"

PABOYAS ITPOT'PAMMA JTVCHUTIIMHBI (MO YJIA)

CaHkT-MeTepbyprckuin

rOCyAapCTBEHHbIA XUMNKO-

‘ L thapmaLeBTUYECKNit yHuBepcuTeT

b1.0.24 MACCOOBMEHHBIE ITPOLIECCHI U AITITAPATBI
XUMHUYECKOM TEXHOJIOT U

Hamnpasnenue noarorosku: 18.03.01 Xumuyeckast TEXHOJIOTHS
[Tpoduis noaroroBku: [Tpon3BoACTBO (hapMalieBTHUECKHUX MPENAapaToB
®opmbl 00yUYeHHS: OYHAS

KBanuduxanuus (crenensp) BelmyckHUKa: bakanasp

I'on HaGopa: 2023
Cpoxk nosy4eHus: 00pa3oBaHMs: 4 roga
O0BeM: B 3aUE€THBIX €IUHUIIAX: 5 3.€.

B akaJeMHuuecKkux yacax: 180 ak.4.
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Pa3padoruukmu:
JlotieHT kKadeaAphl MPOILIECCOB U AMapaToB XUMHUYECKOM
TEXHOJIOTUM, KAaHIUJIaT TEXHUYECKUX HayK Mapxkosa A. B.

PaGouas mporpamma IUCIUIUTHHEI (MOMYJsSl) COCTaBlIeHa B cOOTBeTCTBHH ¢ TpeboBaHusMU OI'OC
BO no nampasnenuto noaroroBku 18.03.01 Xumudeckass TEXHOJIOTHSI, YTBEPKIACHHOTO MPUKA30M
Muno6pnayku Poccuun ot 07.08.2020 Ne 922, ¢ ydyeroM TpyaoBBIX (YHKIUH NpodecCHOHATBHBIX
CTaHJapTOB: "Crnenuanuct 1O TNPOMBINUICHHOH ¢dapManmuu B 00JacTH  UCCIICAOBaHHUN
JIEKapCTBEHHBIX CpeAcTB", yTBepkIeH npukazoM Muntpyna Poccun ot 22.05.2017 Ne 432m;
"CrienuanucT 1O MPOMBIIUICHHON ¢apMaluu B OOJACTH KOHTPOJS KayecTBa JIEKAPCTBEHHBIX
cpencTB”, yTBepxkIeH npukazoM Muntpyna Poccun or 22.05.2017 Ne 431n; "Cnenmanucr no
NPOMBIIIJICHHON (apManuu B 00JacTH MPOU3BOACTBA JICKAPCTBEHHBIX CPEICTB", YTBEPXKICH
npukazoM Muntpyna Poccum ot 22.05.2017 Ne 430m; "CroenyaiucT 0O BaaWugaldu
(xBasnpukanuu) GpapmMaeBTHIECKOro MPOU3BOACTBA", yTBEpXkIeH npukazoM Muntpyaa Poccun ot
22.05.2017 Ne 434n; "CpoenmamucT HO NPOMBINUICHHOW (apManuu B 00MacTu oOecredeHus
KauecTBa JIEKAPCTBEHHBIX CPEACTB", yTBEpXkAEH mIpukazoM MuHtpyna Poccunm ot 22.05.2017 Ne
429n.

CornacoBanue U yTBepkKaACHHUE

[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (Tipu HANTMYUN)
opras
1 | Meroanueckas | Ilpencenarens bacesnu A. B. CormacosaHo 04.05.2023
KOMHCCHUSI METOINYECKON
YI'CH 18.00.00 | komuccun/coBeT
a
2 Kadenpa OTBETCTBEHHBIN baceBuu A. B. CormacoBaHo 04.05.2023
MPOMBIIICHHON 3a
TEXHOJIOTUH | 00pa3oBaTesbHy
JICKapCTBEHHBIX | IO MPOrpaMMy
MpernapaToB
3 Kadenpa 3aBeyIOIHi Copokun B. B. Paccmotpeno | 24.05.2023, Ne
MIPOIIECCOB U kadenpoii, 11
anmnapaToB PYKOBOAUTEIH
XUMHYECKOl  |mozpaszzieneHus,
TEXHOJIOTHUH | pealnu3yIOLIero
OIl
CornacoBaHue M YTBEpXKIACHUE 00pa30BaTEIIbHON MTPOTPaMMBbI
[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (TIpu HATTMYWUN)
opras
1 (bakynpTeT Hexan, KygBaesa E. B. CornacoBaHo 04.05.2023
MIPOMBIIIIEHHOHN | PYKOBOJIUTEIb
TEXHOJIOTHH MOJpa3IeIeHUS
JIEKapCTB
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1. [lmanupyemble pe3yabTaThbl 00y4eHHUS M0 JUCHHUILUIUHE (MOAYJII0), COOTHECEHHbIE ¢
IUVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMblI

Komnemenyuu, unouxamopul u pe3ynomamul 00y4eHus

OIIK-4 Cmocoben oOecreuynBaTh TMPOBEACHUE TEXHOJIOTHYECKOTO TMPOIECcca, HCIOIb30BaTh
TEXHUYECKHE CPENICTBA JJII KOHTPOJISl MapaMeTPOB TEXHOJIOTHUECKOTO Mpollecca, CBONCTB ChIPhS U
TOTOBOI MPOAYKIHH, OCYIIECTBISATh HW3MEHEHHE IapaMeTpoOB TEXHOJOIMYECKOro Mpolecca IMpu
M3MEHEHUU CBOWCTB CBHIPbS

OIIK-4.1 OcymecTBiaseT pacdeT W H3MEPEHHsS] IapaMeTPOB BEICHHUS TEXHOJIOTHUYECKUX
MPOLIECCOB
3namu:
OIIK-4.1/362 3Harh mapaMeTpbl TEXHOJOTHUYECKOTO MpOoliecca, XapaKTEPU3YIOIIHE €ro
3((PEeKTUBHOCTh B MACCOOOMEHHBIX ITPOIIECCAX M allapaTaX XUMUYECKON TEXHOIOTHI
Ymemu:
OIIK-4.1/¥Ym1l  VYMmerb paccuuThiBaThb MapaMeTpbl MAacCOOOMEHHBIE  IPOIECCHI
TEXHOJIOTHYECKOTO TPOLIECCa, U ONPENeNiTh Te, KOTOpPble HEOOXOAMMO H3MEPSATh INPH
BEJICHUH TEXHOJIOTHYECKOTO IIpoLecca

Braoems:

OIIK-4.1/HB3 Bnagerb MeTOIMKAMH TPOBEACHUS TpPeOyeMbIX pacueToB Ha OCHOBE
NPOBEICHHBIX U3MEPEHUI B MAaCCOOOMEHHBIX IpoIIeccax

OIIK-4.2 Vcnonb3yeT TEXHUYECKUE CPEACTBA Ul KOHTPOJS M MOHUTOPUHIA IapaMeTpOB
TEXHOJIOTMYECKOI0 IpolLecca, CBOWCTB CBIPbS, MAaTe€pHaJoB M TOTOBOM MPOLYKIMH,
OCHOBBIBASICh Ha 3HAaHWM IPUHLMIIOB YCTPOMCTBA MNPUMEHSIEMBIX 3IEKTPOTEXHUYECKUX
CPEICTB

3nams:

OIIK-4.2/383 3HaTh TOYKM KOHTPOJSI W MOHHUTOPHWHTAa OCHOBHBIX TIapaMeTpPOB

TEXHOJIOTMYECKOTO MPoLiecca XMMUUECKOM TEXHOIOTHH

Ymemu:

OIIK-4.2/YmM4 VYmeTb [fenaTb MpPaKTUYECKHUE BBIBOJBI Ha OCHOBE KOHTPOJI U

MOHHMTOPHHIA OCHOBHBIX MIapaMEeTPOB TEXHOJIIOTHYECKOTO IIpoLecca

Braoemy:

OIIK-4.2/HBl Bmanmerp HaBbIKAMU BO3JEHCTBHS Ha TapamMeTpbl MacCOOOMEHHBIX

IIPOLIECCOB TEXHOJIOTMYECKOTO0 Mpoliecca Mpu HEOOXOAUMOCTH UX U3MEHEHUS

OIIK-5 CriocobeH oCymecTBIATh YKCIIEPUMEHTAIBHBIE MCCIICIOBAHUSA W UCIBITAHUS IO 3aJaHHOMN
METOJIUKE, MPOBOIUTH HAOIIOACHUS W U3MEPEHUS C YUETOM TPEOOBAHHMM TEXHUKH OE30MMaCHOCTH,
00pabarpIBaTh U HHTEPIPETUPOBATH IKCIICPUMEHTAIBHBIC JJAHHBIC

OIIK-5.1 OcymecTBisieT 3KCNEPUMEHTAJIbHbIE WCCIAEAOBAHUS W MCIBITAHHUS IO 3aJaHHOMN
METOJIUKE, 00pabdaThIBaCT U UHTEPIIPETUPYET MOTYUCHHBIE IKCIIEPUMEHTAIBHBIC IaHHBIE
Buameo:
OIIK-5.1/311 3HaTh METOAWKH TMPOBEACHHUS SKCIICPUMEHTAIBHBIX HCCICAOBAHUM |
WCIIBITAHUH MaCCOOOMEHHBIX MPOIECCOB XMMUYECKON TEXHOJIOTHH
Yuvemo:
OIIK-5.1/YM15 VYMmeTh BBIOTHATH JKCIEPUMEHTAIBHBIC WCCICIOBAHMS IO 3aJaHHOM
METOJMKE MPH pacdyeTax MacCOOOMEHHBIX MPOIIECCOB
Braoemy:

OIIK-5.1/HB1 BrnangeTs HaBbIKaMH MPOBEACHUS DKCIIEPUMEHTAIBLHBIX UCCIIECIOBAHMI
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OIIK-5.1/HB2 Bnazners HaBbIKAMHM KOHTPOJISI OCHOBHBIX IIapaMeTpoB Ipoliecca,
METOJIMKAaMH pacyeTa OCHOBHBIX NapaMeTPOB IPHU pacueTax MacCOOOMEHHBIX MPOLIECCOB

OIIK-5.2 ITpoBoauT HAOMIOAEHUS U U3MEPEHUS C yUETOM TpeOOBaHUN TEXHUKH O€3011aCHOCTH,
B TOM YHCJIe IPH paboTe ¢ 000pyI0BaHNEM U XUMHUUYECKUMU BEILIECTBAMHU
3namo:
OIIK-5.2/3u5 3nare mnpaBwia Oe30mMacHONW SKCIUTyaTalud OOOpYyIOBaHMS TIpU
IPOBEICHUH MAaCCOOOMEHHOTO TEXHOJIOTMUYECKOT0 Mpolecca
Ymemo:
OIIK-5.2/YM9 VYMeTh OCYyIIECTBIATh HAONIONEHUS W HW3MEpPEHUs IapaMeTpoB

MacCCOOOMEHHOTO TEXHOJIOTHYECKHX TPOIECCOB C YYETOM TPEOOBAaHUN TEXHHKHU
0€e30I1acCHOCTH

Braoems:

OIIK-5.2/HB2 Bnagerp MeTOAWKAMH KOHTPOJSI W MOHHUTOPHHTA TIapaMeTpPOB
MaccOOOMEHHOTO TEXHOJIOIHUYECKOTO Mpolecca

ITK-1 CriocoGeH mpoBOAUTH pabOTHI IO KOHTPOJIIO KadyecTBa (papMarieBTUIeCKOTo MPOU3BO/ICTBA

[TIK-1.1 ITpoBoauT pabGoTHI MO OTOOPY M YUETY 00pa3IoB JICKAPCTBEHHBIX CPEICTB, UCXOAHOTO
CHIpDbSI W  YIAKOBOYHBIX MaTepHaJiOB, TMPOMEXYTOYHOH TPOAYKIMA H  OOBEKTOB
MIPOM3BOJICTBEHHOW CPEbl B TOM YHCJIE, ¥ I0 MUKPOOUOIOTHYECKON YUCTOTE

3Hamo:

ITK-1.1/382 3HaTh MPUHIUIBI pacdyeTa U BHIOOpPA MPOMBIIUICHHOTO O0OPYIOBAHUS IS
MIPOM3BOJICTBA JICKAPCTBEHHBIX CPEICTB

Ymemns:

[TK-1.1/YM6 YMeTh 3KCIUTyaTHpOBaTh TPOMBIIIIEHHOE 000pYI0BaHNE

Braoems:

[IK-1.1/HB2 BnaaeTh NpaKTHYECKUMH HaBBIKAMH pa0OThl Ha TEXHOJIOTHYECKOM
00opynoBaHUM

I[IK-5 Crnocoben pa3pabarbiBaTh TEXHOJOTUYECKYIO JOKYMEHTAIUIO TIPU TPOMBIILICHHOM
MIPOM3BOICTBE JIEKAPCTBEHHBIX CPEICTB

[1K-5.1 PaszpabarbiBaeT NPOMBIIIJICHHBIM perIaMeHT M JOKYMEHTAlUI0 10 pabore ¢
TEXHOJIOTHYECKUM 00OPYI0BaHUEM, B TOM YHUCIIE YEPTEKU Ha 000pYIOBaHKE, €TO JIEMEHTHI
3namo:
[IK-5.1/3u3 3Hath NpUHUMIBI Pa3pabOTKH JOKYMEHTAlUH 10 MacCOOOMEHHBIM
IIpoLECCaM U anmnaparaMm XMMHYECKON TEXHOIOT MU
Ymemo:
[IK-5.1/YmM5 VYMerp uyuTaTh © CO37aBaTh TEXHUYECKYIO JOKYMEHTAIMIO TIO
MaccOOOMEHHBIM IIPOILIECCAM U alapaTaM XMMHUYECKOH TEXHOJIOTHH
Braoemy:

[1K-5.1/HB2 Bnagets merogukamu padotsl B CAIIP mis MaccooOMEHHBIX MPOIECCOB U
annapaTroB XMMUYECKOH TEXHOJIOTHH

2. MecTo nucuuiuiaibl B cTpykrype OIl

Hucrummmaa  (momyne)  B1.0.24  «MaccooOMeHHBIE TPOIECCHl W ammaparbl  XUMHUYECKON
TEXHOJIOTHH» OTHOCHTCS K OO0s3aTelbHON 4YacTH 0Opa30oBaTeNIbHON MPOTPaMMbI M HM3Y4aeTcsl B
cemectpe(ax): 6.

[IpenimecTBytoNUE TUCIUTUTHHBI (IPAKTUKU) TIO CBSA3SIM KOMITETCHIIUH:
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b1.0.11 AnanmuTrudeckas XuMusi;

b1.B.03 Unxenepnas rpaduka;

b1.0.18 Konnougnass XuMus;

b1.B.10 OGopynoBanue ¥ OCHOBBI TNPOEKTUPOBAHUS TPOU3BOACTB (PapMaleBTHUECCKUX
MIpenapaTos;

b1.0.06 O6mias n HeopraHu4deckass XUMUS,

b1.0.17 Oprannueckas Xxumus;

b1.B.04 OcHOBBI aBTOMAaTM3UPOBAHHOTO MPOECKTUPOBAHUS DJIEMEHTOB TEXHOJOTHYECKOTO
o0opynoBaHus;

b1.B.09 OcHOBBI MUKPOOHOJIOTHH;

b1.B./IB.04.02 OcHoBBI pacueTa TEII000MEHHOTO 000PYI0BaHUS;

b1.0.21 OcHOBBI PKOHOMUKH | yIIpaBiIeHUs (hapMaIieBTUICCKUM MPOU3BOJCTBOM;

b1.B.JIB.04.01 IIpakTnyeckue pelieHus: B XUMUYECKON NH)KEHEPHH;

b1.B.08 Ilpuknagnas MexaHuka;

b1.0.19 Ilpoueccsl u annaparbl XUMUYECKONH TEXHOJIOTUU;

b2.0.01(Y) yueOHas mpakTuka (TeXHOJOTHYECKas! (MPOEKTHO-TEXHOJIOTMYECKasT) TPAKTHUKA);

b1.0.05 ®usuxka;

b1.0.14 ®usnyeckas XUMHS,

b1.0.12 DnekrporexHuKa U MPOMBILUIEHHAS AIEKTPOHUKA,
[Tocnenyromue AMCUUITINHBI (IPAKTUKH) TIO CBA3SIM KOMIIETCHIIUMN:

b1.0.33 Mertponornueckoe obecrieueHue hapMareBTUIeCKUX IPOU3BOACTB;

b1.0.30 MonenupoBaHre XMMUKO-TEXHOJIOTMYECKUX MPOLIECCOB;

b1.B.10 OGopynoBaHue ¥ OCHOBBI TPOECKTUPOBAHUS IMPOU3BOACTB (hapMaIleBTUYECKUX
MPemapaTos;

b1.0.34 Opranusanus npoussoactsa no GMP;

b1.B.12 OcHOBBI TPOMBIIIJIEHHOW ACENTHUKU;

Bb3.01(1) IToaroToBka K 3aIIMTe U 3aLIUTa BBITYCKHON KBATH(PUKALMOHHON pabOTHI;

b2.B.01(IT) mpousBoacTBEeHHAs MTpaKTHKa (HayYHO-HCCIIeI0BaTEIbcKas paboTa);

b2.0.02(IT) mpou3BoacTBEHHAs] MpaKTUKa (TEXHOJOTHYecKas (MPOEKTHO-TEXHOJIOTHYECKas)
MPaKTUKA);

b1.0.31 Cucremsl ynipaBieHHs XMMUKO-TEXHOJIOTHYECKUMU NPOLIECCAMU;

b1.0.27 TexHomorHs TOTOBBIX JIECKAPCTBEHHBIX CPEJCTB;

b1.B./IB.06.02 TexHonorus JiekapcTBEHHBIX CYOCTaHIIUI paCTUTEIILHOTO POUCXOMKACHUS;

b1.B.JIB.06.03 TexHomorust 1e4e0HO-KOCMETUICCKHUX CPEICTB;

b1.0.23 ®u3uko-XxuMUYECKHUE METOIBI aHAIN34;

b1.0.29 Xumudeckas TEXHOJOTHS JIEKAPCTBEHHBIX CYOCTaHIIUN U BUTAMHUHOB;

b1.0.26 Xumus u TEXHOIOTUS (PUTONPENAPATOB;

B npouecce u3yueHus: AMCUUIIIMHBI CTYIEHT TOTOBUTCS K BUAaM MPo(eccHoHaIbHON JesITeIbHOCTH
U pemieHUIo npodeccHoHaNbHBIX 3amad, npeaycMoTpeHHbix PI'OC BO u obpa3oBarenbHOU
MPOTPaMMOil.

3. O0beM TUCHUILUIMHBI U BUIbI Y4eOHOH padoThI
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4. Coneprxxanme QM CHUNITHHBI
4.1. Pa3ngennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH

=
=
=
(D]
2
O
w |3 O g 2
= = 2] wQ 9
IR s |8 [EZ
g |5EZleg & = |8 |E55
HaumeHoBaHue pasena, TeMbI E ELS é E § 5|5 = g°>,’ § é
Sy 2= Oz E|l®E S
=515 g|EE| 3 BEFIEEE
23|82 28(8 3| & g 183|502 3
A ER - 2 85|245¢2
= |28l 8|2 |s|=1|5 |BEE2
ez |22l E|l&|5|2|2 |EE2Ee
315 |28 S|SB | &2 |E&5E
Rl e g2 |=2|l=2|d EggE
Pasnen 1. BeimapuBanue 20 4 4 6 6| OIIK-4.1
OIIK-4.2
OIIK-5.1
Tema 1.1. BeinapuBanue 20 41 4] 6 6| OIIK-5.2
ITK-1.1
ITK-5.1
Pa3nen 2. MaccooOMeHHBIE 122 4 21 22| 16| 22| 56| OIIK-4.1
Mpouecchl OIIK-4.2
Tema 2.1. Cymka 30 2 6 4| 10 8| OIIK-5.1
Tema 2.2. OcHOBBI Macconiepenauu | 14 4 10| OIIK-5.2
Tema 2.3. Maccoobmer B 60 2 2] 6| 12| 28| UK-LI
CUCTEMAax >KUJIKOCTh nap (ras) u IK-5.1
KUIKOCTh-KHUIKOCTH
Tema 2.4. MaccooOMeH B 18 2 4 2 10
CUCTEMax C TBepaoil ¢azoi
Paznen 3. XoaoauabHbIe 13 2 2 2 2 5| OIIK-4.1
npouecchbl OIIK-4.2
OIIK-5.1
Tema 3.1. XonoaunbHble 13 2 2 2 2 5| OIIK-5.2
MPOLECCHI IK-1.1
ITK-5.1
Hroro 155 2 4 4| 28| 22| 28| 67

4.2. Conep:kaHue pa3aejioB, TeM JUCHMILIMH U (JOPMBI TeKyIIero KOHTPOJIA
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Pas3zoen 1. Beinapueanue

Tema 1.1. Buoinapusanue

PaboTa BBIMApHBIX amnmapaTroB IOJ BaKyyMOM, aTrMOC(EepHbIM U HU30BITOYHBIM JIABICHUEM.
OnHokoprycHasi BBIIapHas yCTaHOBKA. MarepHanbHBIH M TEIUIOBOM OallaHC OJHOKOPITYCHOM
BBIIIAPHOU yCTaHOBKH. [IonHas 1 nose3Has pa3HOCTh TeMieparyp. TemieparypHsle IOTEPH.
MHOrOKOpITyCHBIE  BBINIAPHBIE YCTAHOBKM: IIPSIMOTOYHAs, I[POTUBOTOYHAs, C MapalICIIbHBIM
nutanueM. OOlIMe NPUHLIMIBI pacyeTa MHOTOKOPITYCHBIX BBIMAPHBIX YCTaHOBOK. Brimapka c
TEPMOKOMIIpECCUEN BTOpUYHOro mapa. OCHOBBI pacueTa BBIIAPHOIO amnmnapara HNEPHOAHYECKOTO
neiictBus. AkBaauctwiuiatop. Ilomydenne Bomel Uit uMHBEKUMH. KOHCTpyKIuM BbINapHBIX
anmnaparos.

Texymui KOHTPOJIb

MuHnManeHbl | MakcumanbHbIN
Bun (bopma) KoHTpOIIS, OIICHOYHBIC MaTEPHAITBI N
YCIIEITHBIA 0asut Oamn
Tect 30 45
[Tocemenne yueOHbIX 3aHATUH (0aTTbHO-PEHTHHIOBAs CUCTEMA) 14
OTtyeT no nmpakTU4YeCcKoi padbore 9 15
Ortuet o nmaboparopHoii padore 12 20

Pazoen 2. Maccooomennwvie npoyeccot

Tema 2.1. Cywka

Knaccudukanus marepuanoB kak 00bekToB cymku. CrocoOsl cymku. CTaTuka 1 KUHETUKA CYIIKH.
OcCHOBHBIE CBOMCTBA BJIaXKHOTO BO31yXa. JlMarpaMma COCTOSTHUS BIQXKHOTO BO3yXa.

Cxema KOHBEKTHBHOH CYyIIMJIBHOW YCTaHOBKH. MarTepHalbHBIA ¥ TEIJIOBOM OallaHC CYIIKH.
N3obpakenne Ha auarpamme Pamsuna. [lotenmuman cymku. Bapuanter cymku. M3o0pakenne Ha
nuarpamme Pamsuna. Cymika ¢ 3aMKHYTBIM KOHTYpOM TerioHocuTens. CyOauManuoHHas CyliKa.
KoHnctpykumu cymmioxk.

Texymuii KOHTPOJIb

MunuManbHblid | MakcuManbHbIN
Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI N

YCIIEITHBIA 0asut Oamn
KontpomnsHas padota 54 90
Tect 24 47
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 20
OtueT o npaxkTu4yeckoit padore 12 20
OtyeT no naboparopHoii padore 12 20

Tema 2.2. OcHnogvl macconepedauu

3akonsl guddysun. JuddepennmanpbHoe ypaBHeHHE MaccoOOMEHa B JIBIDKYIICHCS —cpeje.
PaBHoBecue mnpu maccomepenade. Meroabl MOCTPOCHUS KpUBBIX paBHOBecusa. Hampasnenue
nepexosia Macc. YpaBHEHHE MaccOOTIauu M Maccomnepenadyd. MaccooOMeHHbIe KpUTepUn MoJo0usl.
MarepuanbHblii 0anaHC ¥ ypaBHEHHE paObodeii IMHUM MacCOOOMEHHOTO arapara.

Pacuer nacamounbix aud@y3uoHHBIX ammaparoB. YWCIO €IMHUI] U BbICOTAa E€IUHUIIBI MEepeHoca.
MeTonb! onpeziesieHus: Yucia equHul nepetoca. Pacuet tapensyarbix n1ud@y3noHHBIX — anmaparos.
Omnpenenenre AMaMeTpa v BHICOTHI KOJIOHH.

Texyuuii KOHTPOJIb
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MuHumanbHbIi | MakcuMaabHbBIN
Bun (hopma) KOHTpOIIS, OIIEHOUHBIE MaTepUaIbl .
YCTEIIHBINA Oai Oain
Tect 32 45
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 4

Tema 2.3. Maccoobmern 6 cucmemax #UOKOCMb nap (2a3) u HCUOKOCMb-HCUOKOCDb

AbcopOrms. PaBHoBecue mpu abcopOnuu. MarepuaiabHblii M TEIUIOBOM OallaHc Tmpoliecca
abcopOmuu. OnpenesieHne BEIMYMHB MUHUMAIBLHOTO OPOIICHHS KOJIOHHBI. KuHeTnka aGcopOruu.
KoncTpykiuu abcopoepos.

[Ipocras meperonka. YpaBHeHue npocTtod mneperoHku. Ileperonka ¢ BoastHeiM mapom. Ileperonka
mox BakyyMoM. Pexktudukamms. Cxema yCTaHOBKH HETPEPHIBHOTO JEUCTBHSA. MarepuaabHbIi
Oaanc pekTU(UKAITMOHHOW KOJIOHHBI. YpaBHEHHE pabodeit nuHuM pekThudukanuu. OnpeneieHne
BenmuuuHBl  (uerMbl.  TerutoBod — OanmaHC — peKTH(UKAMOHHBIX — KOJOHH.  Pexkrtudukanus
MHOTOKOMIIOHEHTHBIX CMecel. ODKCTpaKTHBHAs M a3eoTpomHas pekThudukanus. MonexynspHas
aucTHIUSIIKsL. CXeMbl yCTAaHOBOK M KOJIOHHBIE alnapaThl.

XKuakoctHass skcTpakuusa. PaBHOBecMe B CHUCTEME KUAKOCTh-)KUIKOCTb. BBIOOp »KCTpareHTa.
Marepuanpapiii  Oamanc.  KuHeTwka  KUAKOCTHOW  JKCTpakiuu.  OnmHOCTynmeHYaras |
MHOTOCTyTI€HYaTas SKCTpakius. MarepuanbHbiii 6aanc. KoHCTpyKIMKM 3KCTPaKTOPOB.

Texymui KOHTPOJIb

MunuManbHblid | MakcuManbHbIN
Bun (bopma) KoHTpOIIS, OIIECHOYHBIC MaTEPHAITBI N

YCIIEITHBIA 0asut Oamn
KontpomnsHas padota 54 90
Tect 6 10
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 30
Otuet o npaxkTuyeckoit padore 15 25
OtyeT no naboparopHoii padoTe 24 40

Tema 2.4. Maccoobmen 6 cucmemax ¢ meepooti ¢azot

AncopOuus. Ilpombrnuiennsie ancopbeHTbl. CTraTuka W KUHETHKA aJcopOlWU, MaTepuabHBII
oamanc. Jlecopoums. MonooOMennbie mporecchl. MoHOOOMeHHBIE cMoJbl. OOMEHHAss €MKOCTb.
Kuneruka nonooomennoro nporecca. Konctpykiuu aacopoepos.

PactBopenune. Xapakrepuctrka mporecca u o01acTi npuMeHeHus. Gu3ndeckre MOJIeu mpolecca.
Mertoabl pacTBopeHus. KOHCTpYKIIMHM pacTBOPUTEINECH.

Kpucrannuzanusa. Ctatuka W KUHETHKAa KpUCTaUiM3auuu. M3oTrepMmuueckas W H30THApPUYECKas
kpuctamuzanua. OCHOBBI pacyeTa KpUCTANIM3aTOPOB: MaTepuajbHBIH M TEIUIOBOM OaaHc.
KoHcTpyKIMM KpHUCTamIn3aTopoB.

DKCTparupoBaHue W3 TBepaod (a3bl W ammaparhl IJisi €r0 OCYIISCTBICHHUSA. XapaKTEPHUCTHKA
mpouecca U obnactu npumeHeHus. Du3MuecKHe MOAETU TMpolecca. BHEmHsIs U BHYTpEHHSS
muddy3usi. MeTobl SKCTparupoBaHusl.

Texymuii KOHTPOJIb

MuHnmaneHbli | MakcumanbHbINA
Bun (bopma) KoHTpOIIS, OIICHOYHBIC MaTEPHAITBI N
YCIIEITHBIN 0asut Gamn
Tect 9 15
[Tocemenne yueOHbIX 3aHATUH (0aITbHO-PEHTHHIOBAs CUCTEMA) 6
OtyeT no naboparopHoii padoTe 18 30

Pa3zoen 3. Xonoounwvnwvie npouyeccot
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Tema 3.1. XonoounvHovle npoyeccoi

Tepmoaunamuyeckue OCHOBBI ToiyudeHUs xonona. Lukiel. ITlapoxommpeccroHHas XooauIbHas

MaIInHa.
Texyuuii KOHTPOJIb
MuHumanbHbIi | MakcuMaabHbBIN
Bun (hopma) KOHTpOIIS, OIIEHOUHBIE MaTepUaITbI .
YCTICIITHBINA Oai Oan
[Tocenienne yueOHBIX 3aHATHH (OaITEHO-PEUTHHIOBAsI CUCTEMA) 4
OtyeT no naboparopHoii padoTe 6 10

4.3. Conep:xaHue 3aHATHI CEMHHAPCKOIO THIIA.

Ounas ¢popma o0yuennsi. Koncyabranum B nepuon ceccuu (2 4.)

Pa3nen 1. BoinapuBanue
Tema 1.1. BeimapuBanue

Pasznen 2. MaccooOMeHHBbIE TPOLECCHI
Tema 2.1. Cymika

Tema 2.2. OcHOBBI Macconepenauu

Tema 2.3. MaccooOMeH B CHCTEMax HIKOCTH Mmap (Ta3) ¥ KUIKOCTb-KUIKOCTh

Tema 2.4. MaccooOMeH B cuCTeMax C TBepAoH ¢azoit

Paznen 3. XonoauiabHbie mpoueccs (2 4.)
Tema 3.1. XonoaunbHbIe IPOTIECCHI (2 4.)

KoHcynbranus 1o MoAroToBKe K MPOMEXYTOUHON arTecTaluy B popMe sK3aMeHa

4.4. Conep:xxaHue 3aHATHI CEMHMHAPCKOIO THIIA.

Ounas popma o0yuenusi. KoHcyabTauuu B nepuoa TeopeTnyeckoro ooyueHus (4 4.)

Paznea 1. BoimapuBanue
Tema 1.1. BeimapuBanue

Pasnen 2. MaccooOmeHHbIe nipouecchl (4 4.)
Tema 2.1. Cymika (2 4.)

KoHcynpranuy 1o mOATOTOBKE K IPAKTUYECKUM 3aHATUSAM U TEKyIIEMY KOHTPOJIK 3HAaHUMN
(OIroTOBKa OTYETOB K MPAKTUUYECKUM paboTaM, TECTUPOBAHUE 110 MaTepuasiaM Kypca, KOHTPOJIbHAsS

paboTta, MoAroToBKa MOpTdOIHO).
Tewma 2.2. OcHOBBI Macconepeaauu

Tema 2.3. MaccooOMeH B cHCTeMax XKHUAKOCTH map (Ta3) v )KUIKOCTh-KUAKOCTH (2 4.)

KoHcynpranuy 1o mOATOTOBKE K IPAKTUYECKUM 3aHATUSAM U TEKyIIEMY KOHTPOJIK 3HAaHUMN
(TOIroTOBKAa OTYETOB K MPAKTUYECKUM paboTaM, TECTUPOBAHUE MO MaTepualy Kypca, KOHTPOJIbHAS

pabota, MoAroToBKa MOpTdOIHO).
Tema 2.4. MaccooOMeH B cucTemax ¢ TBepaou (az3oii
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Pasnea 3. XonoaujbHbie Mpoecchl
Tema 3.1. XonoauiabHbIE MPOIECCHI

4.5. Conep:xaHue 3aHATHI CEMHHAPCKOIO THIIA.
Ounas ¢popma o0yuennsi. KoHTakTHBIE Yachl HA aTTeCTALMIO B Iepuoa o0yyenus (4 4.)
Pa3nen 1. BoinapuBanue

Tema 1.1. BeimapuBanue

Pasznen 2. MaccooOMeHHBbIe nponeccsl (2 4.)
Tema 2.1. Cymika

Tema 2.2. OcHOBBI Maccomnepenayu
Tema 2.3. MaccooOMeH B CHCTEMax HIKOCTH Mmap (Ta3) U KUIKOCTb-KUIKOCTh
Tema 2.4. MaccooOMmeH B cucteMax ¢ TBeproi (hazoii (2 4.)

Paznen 3. XonoauiabHbie mpoueccs (2 4.)
Tema 3.1. XonoaunbHbIe IPOTIECCHI (2 4.)

4.6. Conep:xaHue 3aHATHII CEMHMHAPCKOIO THIIA.

Ounas ¢popma o0yuenusi. JlaboparopHsie 3ansaTus (28 4.)
Pasnen 1. BoimapuBanue (4 4.)
Tema 1.1. Beimapuanue (4 4.)

—

. I3yuenue nporiecca KOHIIEHTPUPOBAHUS PACTBOPOB B BaKyyM-BhIIIAPHOW YCTAaHOBKE
2. 3amuTa u o0CcyxIeHre 1abopaTtopHO paboThI
Paznen 2. MaccooOMeHHBbIe mpoueccsl (22 4.)
Tema 2.1. Cymika (6 u4.)
. UccnenoBanue nporiecca KOHBEKTUBHOM CYIIKH.
2. 3amuTa u o0CyXIeHrne J1a00opaTopHO pabOTHI.
3. U3yuenune anmaparypHoro oopMIIEHHUs MTPOIIECCOB BhITAPUBAHUS U CYIITKH.

—

Tema 2.2. OcHOBBI Maccornepenauu

Tema 2.3. MaccooOMeH B CHCTEMax KHUIKOCTh Mmap (ra3) U )KUIKOCTb-KUAKOCTH (12 4.)

. UccnenoBanue mporecca npoCToi MEPEroHKH.

. 3ammTa u 00CyXeHuE JTab0paTOpHO PabOTHI.

. Izyuenue paboThl peKTU(PHUKAITMOHHON KOJIOHHBI.

. 3ammTa u 00CyXeHue JTabopaToOpHO PabOTHI.

. I3yuenue anmaparypHoro opopMieHus mpoiecca abcopOorum.

. 3yuenue anmaparypHoro oopmieHus Mpo1eccoB TUCTHIUISINHA. CXeMbl yCTaHOBOK.

Tema 2.4. MaccooOMeH B cucTemax c TBepAoi ¢azoit (4 4.)

AN N AW~

1. N3yuenue anmaparypHoro ohopMIICHHUS MPOIECCOB afCcOPOIMU, HOHHOTO OOMEHa.
2. N3yuenwue anmapatypHOTro opopMIICHHS TPOIECCOB KPUCTATU3AIIINH, SIKCTPAruPOBAHHS.

Paznesa 3. XononuiabHblie nmpoueccsl (2 4.)
Tema 3.1. XonoaunbHbie MPOLECcCH (2 4.)
1. 3yuenue pabOThI MapOKOMITPECCHOHHOMN XOJIOAMIILHON YCTAaHOBKH. 3aIlIUTa U 00CYXACHUE
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PE3YJIBTaTOB J1JA00OPATOPHOM pabOTHI
4.7. Conep:xaHue 3aHATHH JEeKIIHOHHOI0 THUIA.

Ounas ¢gopma o0ydenns. Jlekuuu (22 4.)

Pa3nen 1. BoinapuBanue (4 4.)

Tema 1.1. BeimapuBanue (4 4.)
1. Pabora BBIMAapHBIX amnmaparoB IOJA BaKyyMOM, arMOC(HEPHBIM M H30BITOYHBIM JABJICHUEM.
OnHoxoprycHasi BBIIapHas yCTaHOBKAa. MarepHanbHBIH M TEIUIOBOM OalaHC OJXHOKOPITYCHOM
BBIITAPHOU yCTaHOBKH. [IonHas 1 nose3Has pa3HOCTh TeMieparyp. TemieparypHsle IOTEPH.
2. VYTwinzauus TEIUIOTHl BBINAPHBIX YCTAHOBOK. AkBaauctwiuiatop. Ilomyduenue Bomapl uid
uHbeKIMHA. Brlmapka c TepMokomrpeccueid BTOpuuHOro mapa. OOImue NPUHLIMIBI pacyeTa
MHOTOKOPITYCHBIX BBIIAPHBIX YCTaHOBOK. OCHOBBI pacyera BBIIAPHOTO ammnapara NepuogudecKoro
JNEUCTBUA.

Pasnen 2. MaccooOmeHnHbIe nipouecchl (16 4.)
Tema 2.1. Cymika (4 4.)

1. Knaccudukanms marepuanoB, Kak 0O0BbeKTOB cymlkd. CrocoObl cymku. CTaTuka M KHHETHKA
cymku. OCHOBHBIE CBOMCTBA BJIQXXHOI'O BO3AyxXa. J[MarpaMma cOCTOSIHMS BIaKHOTO Bo3nyxa. Cxema
KOHBEKTUBHOW CYIIWJIBHON YCTAHOBKH.
2. MarepuanbHblii U TeruoBoi Oananc cymku. M3o0paxenue Ha nuarpamme Pamsuna. [Torenmman
cymku. Bapuantsl cymku. M3o0paxxenne Ha quarpamMe Pamsuna. Cymika ¢ 3aMKHYTBIM KOHTYpOM
teruioHocuTenst. CyOnuManonHast CyIka.

Tema 2.2. OcHOBBI Macconiepenauu (4 4.)
1. 3akonsl audpdys3uu. uddepeHnmnanbHoe ypaBHEHHE MaccooOMEHa B JABIDKYILICHCS cpene.
PaBHoBecue mpu maccomepenade. MeTtoasl MOCTPOCHHUS KpUBBIX paBHOBecus. Hampasienue
Iepexozia Macc. YpaBHEHHE MacCOOTAAYH U MacCOIEpeIaun.
2. MaccooOMeHHbIe KpUTepuu Toaobus. MatepuanbHblii OajaHc M ypaBHEHHE palodeil JTMHUU
MaccoOOMEHHOTO armapara.
Pacuer nacamounbix aud@y3uoHHBIX amnmaparoB. YUCIO €IWHUII U BHICOTA €AMHUIIBI MEpPEHOoCca.
Mertoapl onpeiesieHns: Yuclia eAUHUI niepeHoca. Pacuer Tapensyarsix Aud@y3noHHBIX — anmapaTos.
Onpenenenne nuaMeTpa v BHICOThI KOJIOHH.

Tema 2.3. MaccooOMeH B CHCTEMax KHIKOCTH Mmap (ra3) ¥ KUJKOCTb-KUAKOCTH (6 4.)

1. A6copbums. PaBHoBecue mpu abcopOumu. MarepuanbHBIE W TEIJIOBOM OalaHC TMporiecca
abcopOmuu. OnpenesieHne BEIMYMHBI MUHUMATIBLHOTO OpOIICHHS KOJIOHHBI. KnHeTnka aGcopOruu.
Konctpykmuu abcopbepon. Ilpoctast meperonka. YpaBHeHHE MPOCTOW meperoHku. Ileperonka c
BOIHbIM mapoM. Ileperonka mon BakyymoMm. Pekrtuduxamus. Cxema yCTaHOBKHM HEHMPEPHIBHOTO
JIEUCTBUSL.
2. MarepuanbHplii  0anaHc pPEeKTU(GUKAIMOHHOW KOJOHHBL. YpaBHEHHE pabodyeidl JUHUHN
pexktudukanuu. OnpeneneHne BeTUIuHbl Giermbl. TemioBoi 6ananc peKTu(GUKAITMOHHBIX KOJOHH.
3. XKunkocTHast 3KcTpakuus. PaBHOBecne B CHUCTEME >KHJKOCTb-XUIKOCTh. BBIOOp SKcTpareHra.
Marepuanpapiii  Oamanc.  KuHeTwka — KUAKOCTHOW — JKCTpakiuu.  OmHOCTynmeHYaras |
MHOTOCTYyTI€HYaTas SKCTpaKIus. MarepuainbHbIN OallaHc..

Tema 2.4. MaccooOMeH B cucTemax ¢ TBepAoi ¢azoii (2 4.)
1. Ancop6rusi. [Ipombinienasie ancopOoenTsl. CTaTuka W KHHETHKA aJCOpOIUU, MaTepUaTbHBIN
Oananc. Jlecopbuus. MonooOMeHHbIe mporiecchl. MloHHOOOMEHHHBIE cMObl. OOMEHHAass eMKOCTb.
Kunernka wonooOMeHHOro mporecca. PacTBopenue. XapakTepucTUKa TIpolecca U 00JacTu
npuMmeHeHus. Pusnueckue wmoxpenu nporecca. Kpucramnmuzanus. Cratuka W KHUHETHKA
Kpuctaymsanuu. M3orepMudeckas ¥ U30OTHIApHYecKas Kpuctammusanus. OCHOBBI pacyeTa
KPUCTAJUIM3AaTOPOB: MAaTepUaNbHBI M TEIUIOBOM OanaHc. DKCTparupoBaHME M3 TBEPIOW (a3bl.
XapakTepHucTuka Imporecca u obiaactu npuMeHeHus. dusnueckue Mojenu npouecca. BHemHas u
BHYTpeHHAA TUPPy3usi. MeTObI SKCTPAarupoOBaHUsL.

Paznen 3. XonoaguabHbie mpoueccs (2 4.)

Tema 3.1. XonoaunbHbIe IPOTIECCHI (2 4.)
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Tepmoaunamuyeckue OCHOBBI ToiyudeHUs xonona. Lukiel. ITlapoxommpeccroHHas XonoausbHas
MaIInHa.

4.8. Conep:xaHue 3aHATHII CEMHMHAPCKOIO THIIA.

Ounas ¢popma o0yuenus. [Ipakrtudeckue 3ansaTus (28 4.)

Pasjnen 1. BoimapuBanue (6 4.)

Tema 1.1. Beimapuanue (6 4.)
1. Pacnipenenenue Temreparyp M JaBJICHHA B OJJHOKOPITYCHOM BBIMTAPHON yCTaHOBKE, paboTaromiei
O] BAKyYMOM.
2. TermioBoOM pacyeT BBHITAPHOIO anmnapara HEMPEPHIBHOTO JEHCTBUSI.
3. MHorokopnycHoe BblllapuBaHue. llomorpeB MCXOAHOrO pacTBOpa BTOPUYHBIM  IAPOM.
BrinapuBaHue ¢ TETJI0OBBIM HACOCOM.

Paznen 2. MaccooOMeHHBbIe mpoueccsl (22 4.)
Tema 2.1. Cymika (10 4.)

1. ®usnueckue cBOMCTBAa Mapora3oBbix cMeceil. Jlnarpamma [-X 17151 BiaskHOTO BO3AyXa.
2. PacyeT TeopeTuYeCcKOr CyIIUIKH.

3. PacyeT AeMCTBUTENBHOMN CYIIMIIKH.

4. BapuaHThI polecca CyIiKu.

5. KonTponwHas pabora o remam «BrimapuBanne» n «Cymikay.

Tewma 2.2. OcHOBBI Macconepeaauu

Tema 2.3. MaccooOMeH B cHCTeMax XKHUIAKOCTh map (Ta3) v >KUIKOCTh-KUAKOCTH (12 4.)

1.0OnpeneneHue XxapakTepucTuK AByX(a3HbIX cucTeM. [leperonka ¢ BOASHBIM MapoM.
2. Onpenenenus AMaMeTpa M BHICOTHI TApEIbUaToOl peKTU()UKATMOHHON KOJIOHHBI.

3. TerutoBo#i pacueT peKTH(PHUKALMOHHON KOJOHHBI HETIPEPHIBHOTO IEHCTBHUSI.

4. KonTponpeHas pabota o teme «Pexrudukanusy».

5. Pacuer nporecca abcopO1uu.

6. Pacuer mporecca ®HIKOCTHOM SKCTPAKIIUH.

Tema 2.4. MaccooOMeH B cucTemax ¢ TBepaoH (az3oii

Pasnea 3. XonoaujbHbie Mpoecchl
Tema 3.1. XonoauiabHbIE MPOIECCHI

4.9. Conep:kanne caMOCTOATEJbLHOH Pad0THI 00yYAOIINXCS

Ounas ¢popma o0yuenusi. CamocrositesibHast padora crynenra (67 4.)
Pasznea 1. Boimapusanue (6 4.)
Tema 1.1. Beimapuanue (6 4.)

Pasnen 2. MaccooomeHHbIe niponecchl (56 4.)
Tema 2.1. Cymika (8 4.)

Tema 2.2. OcHoBbl Macconepenauun (10 49.)

1. [ToaroToBKa K TECTUPOBAHUIO IO MAaTEpUATy Kypca.
2. [MonrotoBka mopthoauno.
3. BeimonHeH#e KypcoBOTO MPOEKTA.

Tema 2.3. MaccooOMeH B cHCTeMax XKHUIAKOCTh map (Ta3) v )KUIKOCTh-KUAKOCTH (28 4.)

Tema 2.4. MaccooOMeH B cuctemax ¢ TBepaou ¢azoii (10 49.)
1. IToaroToBKa K J1a00paTOPHBIM 3aHITHUSM.
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2. [TonrotoBka K TECTUPOBAHMIO 110 MaTepUaly Kypca.
3. [ToaroroBka moptdonno.

Pasznea 3. XosnonuiabHblie npoueccs (5 4.)
Tema 3.1. XonoauinbHbie Mporeccs (S 4.)

1. IToaroroBka K J1aOOPAaTOPHBIM 3aHITHSIM.
2. IloaroroBka nmoptdonuo.

S. IlopAaok npoBeAeHUs MPOMEKYTOYHON aTTeCTAlUHN

Ilpomesxcymounas ammecmayus. Kypcosou npoexm, [llecmoii cemecmp.

[IpomexyTouHas arTecTanusi IPOBOJUTCS B BUE 3alIUTHI KYPCOBOTO MPOEKTA.

B pamkax BbICTaBI€HHS OILICHKH 32 KypCOBOW MPOEKT IMPENoAaBaTeb MOCIeI0BATEIbHO OLIEHUBAET
CJIEYIOIINE IIEMEHTBHI:

1. Tekcra KypcoBOro MpOEKTa C yepTexamMu Ha TeMy HWHIUBUAYAJIbHOTO 33/JaHUS B KaTErOpHsX
«3auaTeHo", "He 3auTeHo".

2. 3amuTy KypcoBOTO TpPOEKTa B (opme OIEHKM MOKJIaZa C MPE3EHTAlMed CTyIeHTa IO TeMe
KypCOBOTO MPOEKTa Ha TEMY WHAUBUAYAIbHOTO 33aHUS.

[locne oueHuBaHUST TEKCTa KypCOBOrO IMPOEKTa C 4YepTekaMM W B CiIydyae THOJIy4YEHHs
MOJIOKUTENILHOM OLIEHKH, CTYJIEHT JIOIyCKaeTCs K 3allluTe.

[Topsnox mpoBeAeHUs 3alUThI KypCOBOTO MPOEKTA:

1. 3ammuTa KypcoBOoi pabOThI MPOBOIUTCS B MEPHUOA TeOpeTHUecKoro oOydeHus. He momyckaercs
MIPOBEJICHHE 3aIUThI KypcOBOI pabOThl Ha MOCIEAHUX ayAUTOPHBIX 3aHATHUSAX.

2. IlpenonaBatens NMPUHUMAET 3aAIIUTY TOJBKO MPH HAJIMYUU BEIOMOCTH M HaAJIeXKallUM 00pa3oM
0(OPMIICHHOM 3a4€THON KHIKKH.

3. Pesymbrar 3ammThl OOBSABISETCS CTYACHTY HEMOCPEACTBEHHO IIOCJIE €ro CAadd, 3areM
BBICTABIIIETCA B BEJIOMOCTb U 3aUETHYIO KHIKKY CTyaeHTa. [lonokurenbHas OlEHKa 3aHOCSTCS B
BEJOMOCTh M 3a4eTHYIO KHIDKKY, HEYJIOBJIETBOPHUTENbHAS OLIEHKA MPOCTaBISETCS TONBKO B
BEJIOMOCTH. B ciyyae HesBKM CTyA€HTa JJs 3allUThl KypCOBOTO IMPOEKTa, B Clydyae HaJU4us
MIPOBEPEHHOIO KYPCOBOTO MPOEKTa, B BEAOMOCTH BMECTO OLICHKH JEJIaeTCsl 3alHUCh «HE SBUJICSY,
€CIM CTYACHT HE SBUJICS Ha 3alllUTy KYpCOBOTO MPOEKTa M HE MPEAOCTABUI TMOIHBIA TEKCT
KypCOBOTO IPOEKTa Ha MIPOBEPKY, B BEAOMOCTH MPOCTABIIAETCA OILICHKA «HE YIOBIETBOPUTEIHHO
KypcoBoil  mpoekT  cTymeHTa  OleHuBaeTcs B Kareropusix  "omimuyHo",  "xopomio",
"yIIOBIIETBOPUTENIBHO" - ""HE YIOBIETBOPUTEIHHO".

OneHnBaHie OCYIIECTBISAETCS CIEAYIOIUM 00pa3oM:

"OTAM4HO" - KypCOBOM MPOEKT BHITIOJIHEH B CPOK B COOTBETCTBUU C TPEOOBAHUSIMH K COJIEPYKAHUIO U
odopmiienuto. [Ipoekt He comepkHUT OoMIMOOK B pacdyeTax W yeprexkax. Ha zamuTy mpencrasieHa
Mpe3eHTaI|s], BHINOJIHEHHAss B COOTBETCTBHM C TpeOoBaHUsIMU. B mporecce 3ammThl KypcoBOTO
MPOEKTa CTYACHT B CBOEM JIOKJIaJe OTPa3W BCE pa3lieibl KypcOBOTO MPOEKTa, apTyMEHTUPOBAHHO
OTBETWJI Ha BCE BOMPOCHI MTPETMOAABATENS.

"Xopomro" - KypcoBOH MPOEKT BHITIOJHEH B CPOK B COOTBETCTBUU C TPEOOBAHUSIMHU K COJCPIKAHHUIO U
odopmiienuto. IIpoekT copepKUT He3HAYUTEIbHbIE OIIMOKM B pacuerax M yeprekax. Ha zamury
MpeJICTaBICHa MPEe3eHTAllMs, BHIIOJTHEHHAs! B COOTBETCTBUU ¢ TpeboBaHUsIMU. B mpoiiecce 3amuThl
KypCOBOTO MPOEKTa CTYACHT B CBOEM JIOKJIa/Ie OTPA3UJI BCE pas/Iesibl KypCOBOTO MPOEKTa, OTBETHII Ha
BCE BOIPOCHI TpEnojaBaTelisi ¢ HE3HAYUTEIbHBIMU OIIMOKAaMU WM Jlajd HEJOCTaTOYHO IOJIHBII
OTBET.

"YIOBIETBOPHUTENBHO" - KypCOBOM MPOEKT BHIIIOJIHEH B CPOK B COOTBETCTBHH C TPEOOBAHHMSIMHU K
cogepxanuto u opopmieHuto. Ilpoekt comepxut ommOKkM B pacueTax M ueprexkax. Ha zammury
Mpe/ICTaBICHa TPE3EeHTAllUs, BBHIMOJIHEHHAs C HapylleHHsMH TpeboBaHuil. B mpouecce 3ammrhl
KypCOBOTO MPOEKTa CTYACHT B CBOEM JIOKJIa/ie OTPa3uil HE BCE pa3/ielibl KypCOBOTO MPOEKTa, OTBETUI
HE Ha BCE BOIIPOCHI MpernoaaBaress, Aejai rpyobie omMOKH WK 1ajd HEJOCTATOYHO MOJHBIA OTBET.
"He ymoBneTBOpUTEIHHO" - KypCOBOM MPOEKT HE BHITIOJIHEH B CPOK B COOTBETCTBUH C TPEOOBAHUSIMH
K comepkaHuio u odopmiieHuro. Ha 3amuTy He mpeicTaBieHa Mpe3eHTalus, BBHIOJHEHHAs B
COOTBETCTBHUH C TpeOoBaHUAMU. B mpoiiecce 3aUThl KypcOBOTO MPOEKTa CTYACHT B CBOEM JOKJIAe
HE 0Tpa3uJI Bce pa3zelibl KypcOBOIo MPOEKTa U HE OTBETUJI Ha BOIIPOCHI MpenoaBaress
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Ornenka «omm4uHO", "Xopomo", "yIOBIECTBOPUTEIHLHO" BBICTABISETCS MPH COOTIONCHUH CTYACHTOM
TpeOOBaHUH K CONEPKAaHUIO KYPCOBOTO MPOEKTA U €ro 00beMy, U TPEOOBaHUH K €ro 3aIluTe.

OneHkKa «OTIMYHO», «XOPOLIO», «YIOBJIETBOPUTEIHHO» O3HAYAET YCIEUIHOE MPOXOXKIACHHE
MPOMEXYTOYHOM arrecTauuMd. Ecinm mo wuToraM NpOBEACHHONW MNPOMEXKYTOYHOM aTTECTalluH,
pe3yabTaThl  00ydarolerocss HE COOTBETCTBYIOT KPUTEPUI0 CPOPMHUPOBAHHOCTH KOMIIETEHIIUH,
o0yyaroniemMycsi BbICTaBIISIETCS OLICHKA «HE YIOBIETBOPUTEIHHOY.

Ipomesxcymounas ammecmayus: Ikzamen, [llecmoii cemecmp.

[TpomexxyTouHass aTTecTanus B MSATOM CeMecTpe MPOBOAUTCS B BUAE dK3aMeHa. [IpomexyTouHas
arTecTalus MPOBOAUTCA B (OpMe OICHKH MOPT(OIHUO CTyIEHTa M YCTHOTO COOEceqOBaHUS IO
o6uneram (3 Bompoca B Omiere). B paMkax mnpoBeAeHHs 3K3aMEHa IMPernojaBaresib IMO3TAIHO
OLIEHUBAET MOPT(OINO CTYyACHTA U PE3yJbTaT OTBeTa cTyneHTa Ha OmieT. [loprdonuo 1omkHO OBITH
npeAcTaBieHo B (opmMe oOTueTa MO HUTOraM OCBOCHHUS JUCHMIUIMHBI B AJIEKTPOHHOMN
nHpOopMamoHHO-00pa3oBaTenbHON cpere. [IpenonaBarens UMeeT MpaBo 3a/aBaTh 00ydalOMIEMYCs
JOTIOJTHUTENBHBIE BOTIPOCHI, HO B IMpe/esiaX COOTBETCTBYIOIIETO pa3ziesia MporpaMMbl MOJATOTOBKH K
sKk3aMeHy. [Ipu 3TOM A7 MONydeHUs! TMOJIOKUTEIHHON OLEHKH CTYAEHTY HEOOXOIUMO OTBETHTH HE
MeHee YeM Ha | JIOTOoIHUTENbHBINH BOIIPOC.

[Topsimok mpoBeeHus SK3aMeHa:

1. DKx3aMeH NpPOBOAMUTCS B MEPUOA IK3aMEHALMOHHOW CECCHH, MPETYyCMOTPEHHOM KaJleHAApHBIM
yueOHbIM rpadukoM. He nomyckaeTcs mpoBeieHUe 9K3aMeHa Ha IOCTIeIHUX ayAUTOPHBIX 3aHATHUSX.
2. DK3aMeH JIOJDKEH HAYMHAThCS B YKa3aHHOE B PACHHCAHWU BPEMs W IMPOBOAMTHCS B OTBEACHHOU
s 3Toro aynutopuu. CaMOCTOATENbHBIN MEPeHOC IK3aMEHATOPOM BPEMEHH M MeCTa MPOBEICHUS
9K3aMeHa He JIOIyCKaeTCsl.

3. IlpenoaaBarens NPUHUMAET 3K3aMEH TOJBKO MPH HAJIMYUHM BEJOMOCTH M HaJUICKALIUM 00pa3oM
o OpMIIEHHOW 3a4ETHON KHUKKHU.

4. Kpurepun OIEHKH OTBETa CTYJIEHTa Ha dK3aMeHe, a Takxke (opMa ero MpOBEACHHS JOBOIATCS
MIPEToaBaTelieM /10 CBEACHHUS CTYACHTOB /IO Havyasla 3K3aMeHa Ha SK3aMEHAIIMOHHOMN KOHCYJIBTAIHH.
5. Pesynmprar sK3aMeHa OOBSBISETCS CTYACHTY HENOCPEICTBEHHO IIOCIE €ro caa4yu, 3aTeM
BBICTABJISIETCS B 3K3aMEHAIMOHHYIO BEJIOMOCTbh M 3a4€THYIO KHMXKKY CTylaeHTa. [lomoxurenbHble
OLIEHKM 3aHOCATCS B AK3aMEHALIMOHHYIO BEAOMOCTh M 3aUETHYIO KHIDKKY, HEYIOBJIECTBOPUTEIbHAS
OLIEHKAa MPOCTABJISIETCA TOJNBKO B SK3aMEHAIIMOHHOM BEIOMOCTH. B cilyuae HESBKH CTyleHTa UL
C/lauy 5K3aMEHa B BEIOMOCTH BMECTO OLIEHKH JIETAETCs 3aIHUCh «HE SIBUJICS.

VYpoBeHb KauecTBa OTBETA CTYACHTA Ha 3K3aMEHE OIPEIeIISIeTCs ¢ MCIOIb30BAaHUEM IIKAJIbI OI[CHOK
«HEYJIOBJICTBOPUTEIBHOY, «yIOBIETBOPUTEIHHOY, «XOPOILIOY, KOTIUIHON.

VYpoBeHb KauecTBa OTBETA CTYJCHTA Ha SK3aMEHE ONPEACIACTCS MO CIEAYIOUIMM KPUTEPHSIM.

1. OneHka «OTIMYHO» MpEAIoNaraeT IMOJIHOE M TOYHOE BBHINMOJHEHHE KOMIUIEKCHOW 3aJadd B
SK3aMEHAMOHHOM Omiiere. OTBEThI XapaKTepU3yIOTCS:

- cBOOOTHBIM BIIQJICHUEM OCHOBHBIMH TEPMUHAMHU U MOHATUAMU JAUCIUTLTUHBL;

- TTOCJIEIOBATEIbHBIM U JIOTUYHBIM U3JI0KEHUEM MaTepualia JUCIUILTHHBL;

- IOTHYECKHU 3aBEPUICHHBIMU BBIBOIAMHU M 000OIICHUSMH 110 TEME BOIIPOCOB;

- HCUEPIIBIBAIOIIMMH OTBETaMH Ha JOMOJIHUTEIbHBIE BOIPOCHI MPETIOAaBATEs.

2. OneHkKa «XOpoUIO» TMpeanoiaraeT IMOJHOE U TOYHOE BBIMOJHEHHE KOMIUIEKCHOW 3aJaddl B
HK3aMEHAIlMOHHOM OWiIeTe, HO HE BCErJa TOYHOE W apryMEHTHPOBAHHOE H3JIOKEHHE MaTrepuaa.
OTBeTHI XapaKTEPU3YIOTCS:

- 3HAHUEM OCHOBHBIX TEPMHUHOB M MOHATUI TUCIUIUIMHEI,

- IIOCIIE/IOBATENIbHBIM U3JI0KEHUEM MaTepHalia TUCIUILIHHEI,

- yMeHueM (popMyIHpOBaTh HEKOTOPBIE 0OOOIIEHHSI U BBIBOJIBI ITO TEME BOIPOCOB;

- TNpaBWJIBHBIMH OTBETaMU Ha JONOJHHUTEIbHbIE BOMPOCH MpENoAaBaTelsi, HO C HEKOTOPHIMH
HETOYHOCTSIMHU.

3. OueHKa «yHZOBJIETBOPUTEIBHO» IMpPEIIoNaraeT JOMYIICHUE IOTPEIIHOCTEH, HETOUYHOCTEH H
omKrOOK B OTBETaxX Ha KOMIUIEKCHYIO 3ajady, HO TPU 3TOM CTYIACHT OOJIaZaeT HEOOXOIUMBIMH
3HAHUSMH JUIA UX YCTPAHEHUS MOl PyKOBOJCTBOM Ipernofanares. [Ipu oTBeTe CTyaeHT:

- IOITyCKaeT OUIMOKU B OCHOBHBIX TEPMHUHAX M MOHATHUSAX AUCLUIUINHBL,

- IPUMEHSAET 3HAHUS U BJIAJEET METOJaMH M CPEICTBAMU PEILEHHs 3a/1a4, HO HE JleNlaeT 0000IeHHS
¥ BBIBOJIBI TIO TEME BOIIPOCA,
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- HEZIOCTATOYHO MOCJIE0BATENBHO U MOJIHO U3JIaraeT MaTepual JUCUUTUIHHBL.
4. OueHKa «HEyIOBIECTBOPUTEILHO» MPEAIOaraeT Cleayolne XapakTepUCTUKNA OTBETA CTY/IEHTA!

- IMEET CylIeCTBEHHbIE IPOOEIbl B 3HAHUHM OCHOBHOTO MaTepHasia Mo MporpaMMe AUCIUILIUHBL

- JIOTyCKaeT CYyIIECTBEHHbIE OMMOKM MpU M3JI0KEHUU MarepHalia, KOTOpble HE MOXET HCIPABHUThH
Ja’ke TIPU MOMOIIIH MTPETOoAaBaTesl.

OneHka «yIOBIETBOPUTENIBHO», «XOPOILIO» WU «OTIUYHO» O3HAYaeT YCIHEIIHOE MPOXOKICHUE
WTOTOBOM MPOMEKYTOUYHOM aTTECTAIlUH.

Ecnu mo uroram nmpoBe€HHON MTOTOBOW aTTeCTAllMU MO TUCIUILIMHE, Pe3yJbTaThl 00ydaromerocs
HE COOTBETCTBYIOT KPUTEPHIO CPOPMHUPOBAHHOCTH KOMIIETEHIMH, OOYy4alolEeMyCsl BBICTAaBISETCS
OLICHKA «HE YOBJIETBOPUTEIHHOY.

CornmacHo OamIbHO-PEUTUHTOBOM CHCTEME HWTOrOBas OIEHKAa IO TUCIUIUIMHE BBICTABISETCA C
Y4ETOM CyMMBbI HaOpaHHBIX OAJIOB 32 CEMECTD:

— «omm4aHOo» - 900-1000 6amioB

— «xoporro» - 750-899 6annor

— «yIOBJETBOpUTETHHO» - 600-749 GamioB

— CHEYJIOBJICTBOPUTEILHOY - MeHee 600 6aoB.

6. MaTtepuaJIbHO-TEXHHYECKOE H Y4eOHO-MeTOANMYeCcKoe obecrevyeHue TUCIHIINHBI
6.1. [lepeyeHb OCHOBHOI U JOMOJHUTEILHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

I. ®ponoB B. ®. Jlekuun mo kypcy «llpomecchl u amnmaparbl XMMHYECKON TEXHOJIOTHUM)
[Dnextponnsiii pecypc]: - Cankt-IletepOypr: XUMU3IAAT, 2020. - 608 - Pexxum moctyma:
http://www.iprbookshop.ru/97816.html

2. Pomankos II. I',, ®ponos B. ®@., ®nucrok O. M. Metozas! pacuera NpoLECCOB U alnaparoB
XUMHYECKON TexHomoruu (mpuMepbl U 3amadu) [DaekTpoHHBI pecypce]: - Cankr-lletepOypr:
XUMU3AAT, 2020. - 544 - Pexxum noctyna: http://www.iprbookshop.ru/97815.html

3. bopucos I'.C., bpeikoB B.II., Karan C.3., KoaneB FO.H. OcHOBHBIE TponieCcChl U anmaparbl
XUMHYECKOM TEXHOJIOTUU [DNEeKTpOHHBIM pecypc]: - Wsnmanwe 3-e usn., crep. llepemewarka c
m3ganus 1991 1. - Mocksa: AnesaC, 2007. - 493 c.

4. Pazunos,, A. U. IIpoueccsl 1 anmaparbl XUMHYECKON TEXHOJIOTUH: yueOHOoe mocodue / A. .
Pazunos,, A. B. Kinunos,, I. C. JIpsikoHOB,. - [Ipouieccsl u anmaparbl XUMHUYECKON TEXHOJOTUHU -
Kazanb: Kazanckuii HalmoHaJIbHBIA HCCIEAOBATEIBCKUM TEXHOMOTHUUECKUN yHUBepcuteT, 2017. -
860 c. - 978-5-7882-2154-0. - Tekct: snekrponusiii. / DBC IPR BOOKS: [caiir]. - URL:
http://www.iprbookshop.ru/75637.html (mara oOpamenus: 15.09.2022). - Pexxum gocrtyma: o
MOJIMTUCKE

Jlononnumenvuas numepamypa

1. Bobnukosa,, T. B. IIporeccsl n anmaparbl TUIIEBBIX MTPOU3BOACTB: yueOHOe mocodue / T. B.
Bo6mukosa,, C. H. lInsikoB,, A. B. Ilepmsxkos,. - [Iporiecchl u anmapaTsl MUIIEBBIX MPOU3BOICTB -
CraBponosib: CTaBponoJIbCKHI TOCYIapCTBEHHBIN arpapHbiii yausepcutet, AI'PYC, 2013. - 212 c. -
9078-5-9596-0958-0. - Tekct: onekrponnsiii. // 3BC IPR  BOOKS: [caiir]. - URL:
http://www.iprbookshop.ru/47344. html (mara oOpamenus: 15.09.2022). - Pexum npoctryma: mo
MOJIITUCKE

2. boponynuH,, JI. M. Ilponeccsl u anmaparsl XMMAYECKOH TeXHOJIOTHH: yueOHoe mocodue / 1.
M. boponynun,, B. H. UBanewn,. - Ilponeccsl u annaparsl XMMHUYECKOW TexHosoruu - Kemeposo:
KemepoBckuil TEXHOJIOTMYECKMM HWHCTUTYT MHIIEBOM mpomelnuvieHHoctd, 2007. - 168 c. -
078-5-89289-435-7. - Tekctr: onekrponnwnii. // 3BC IPR  BOOKS: [caiir]. - URL:
http://www.iprbookshop.ru/14388.html (mara oOpamenus: 15.09.2022). - Pexxum gocrtyma: 1o
MOATHCKE
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3. I'yxens FO. A. Ilpomeccsl m ammaparsl XUMHYecKoM TexHomoruu. Y.3. MaccooOMeHHbIE
IIPOLIECCHl M ammaparbl [DNeKTpoHHBIH pecypc|: - biaroBemeHck: AMYpCKHIl TOCYlapCTBEHHBIN
yauBepcuret, 2020. - 145 - Pexxum pocryma: http://www.iprbookshop.ru/103908.html

4. CucTeMHBIN aHaJIU3 TIPOIIECCOB U aIlapaToB XMMHYECKOW TEXHOJIOTHH: yueOHOe mocoowue / D.
. Wanuuna,, E. C. Yepnskosa,, H. C. benunckas, E. H. MBamkuna, - CucrteMHbIl aHaIu3
MPOIECCOB M alllaparoB XHWMHYECKOHM TeXHOJOruu - ToMmMck: TOMCKUH MOTUTEXHUYECKUN
yuuBepcutet, 2017. - 115 c¢. - 978-5-4387-0787-5. - Tekct: snexrponnsiid. // IBC IPR BOOKS:
[caiit]. - URL: http://www.iprbookshop.ru/84033.html (mara oOpamenus: 15.09.2022). - Pexum
J0CTyTa: 1O TMOAMKICKE

6.2. IIpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «HTEepHET», K KOTOPHIM 00ecneunBaeTcst
AOCTYN 00YyYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanubix

1. https://www.gost.ru/ - Odunmaneaeiii  caiit denepanbHO CIYyXObI TOCYIapCTBEHHOM
cratuctuku Poccuiickoit @enepanun

2. eLibrary.ru - [TopTan Hay4HBIX MyOIUKAIHi

Pecypcor « Unmeprnem»

1. http://www.elsevierscience.ru - Elsevier : [ u3narenb Hay4HO-TEXHUYECKOH, MEIUIIMHCKOM
muteparypsl] / Elsevier Science and Technology (S&T)

2. http://www.studentlibrary.ru - 9bC «Koncynsrant crynentay : / OOO «Ilonutexpecypey. —
Mocxksa

3. http://www.iprbookshop.ru - 9bC IPR BOOKS : snexrponnas 6ubnuorednas cucrema / OOO
Komnanus «Aii [In Ap Meaua»., m.pen. E. A. borareipeBa. — [CapatoB]

4. http://www.studentlibrary.ru - 9bC «Koncynsrant crynentay : / OOO «Ilonmutexpecypey. —
Mocxksa

6.3. [IporpammHoe o0ecniedeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE
Jliia obGecnieueHus: peanu3aiyl JUCHUILTUHBI HCTIONb3YETCSl CTaHJapTHBIM KOMIUIEKT IPOrPaMMHOTO
obecnieuenus (I10), BkIIOYArONIUI pPETYISIPHO OOHOBIsIEMOE CBOOOIHO pPAaCHpOCTPaHIEMOE |
munensuonHoe I10, B T.u. MS Office.

[IporpamMHOe oOecrieueHre ISl aJanTaud O00pa30BaTEIIbHBIX PECYPCOB I OOYyYArONIUXCA W3
YHUCIIa JIUI ¢ OTPAaHUICHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI:

[Tporpamma skxpanHoro moctymna Nvda - mporpamMma SKpaHHOTO JOCTYIa K CUCTEMHBIM B O()UCHBIM
MIPUIOKECHUSAM, BKIIIOYasi web-0Opay3ephbl, OYTOBbIE KIUEHTHI, IHTepHET-MeCCeHIKEPHI U OPUCHBIC
nakeTbl. BcTpoeHHas moaiep)kka peueBoro BeiBosa Ha 6ornee yeMm 80 s3pikax. [logmepxka 60ab110oro
yucia OpaiIeBCKUX JUCIUICEB, BKIIIOYAs BOBMOXHOCTh aBTOMATHYECKOTO OOHAPYKCHHSI MHOTHUX W3
HUX, a TaK)Ke TMOJIepKKa OpailJIeBCKOTO BBOJIA /IS AUCIUIEEB ¢ OpaiiyieBCKOM KiaBuaTypoul. UteHue
AJIEMEHTOB YIIPABJICHHS M TEKCTa IIPH MCTIOIB30BAHNUU KECTOB CEHCOPHOTO PKpaHa.

Ilepeuenv npoepammnozo obecneuenus
(0bHOBNEeHUE NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

1. Autocad 2019;
2. Mathcad Prime;

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3zyercsi.
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6.4. CnienuaJjibHbIe OMELEHUs, 1a00PaTOPHH U J1a00paTOpHOe 000py10BaHUe

Jlnst obecriedeHus] peannu3anuy TUCIHILIHHBI UCHOJIb3YeTCsl 000py/lIoBaHHE OOIIEro Ha3HaueHWUs,
CTeMAM3UPOBaHHOE 000pYIOBaHUE, 000pyAOBaHKE, 00CCIIEYHBAIOIIECE AAAITAIIIO IEKTPOHHBIX U
MEYaTHBIX 00pa30BaTeIbHBIX PECYPCOB U OOYYAIOMIMXCS W3 YHCIA JIUI[ C OrpaHUYCHHBIMHU
BO3MO)KHOCTSIMHA  3JIOPOBbsI, HAOOpHI JIEMOHCTPAIMOHHOTO OOOPYIOBaHUS W Yy4eOHO-HATIISTHBIX
MMOCOOUIA TIO CITHUCKY.

O6opynoBaHue OOITIETO HA3HAYCHHUS:

[Ipe3enranmonHoe 00opynoBaHUE (MYJIBTUMETUA-TTPOCKTODP, SKPAH, KOMITBIOTED ISl YIIPABICHHUS) -
IUTSL IPOBEICHHS JICKITMOHHBIX U CEMUHAPCKHUX 3aHITHH.

Kommbrorepusiii kmacce (¢ BbIxomoMm B Internet) - ayis opraHu3amMy CaMOCTOSTEIBHOW PaOOTHI
00yYaroIImXcs.

Ob6opynoBanue, obecrneynBaroliee aJanTaliio0 AJIEKTPOHHBIX M TEYaTHBIX 00pa3oBaTeNbHBIX
pecypcoB i O0yYarolMXCsl U3 YMCia JIMI C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMHU 3/10pOBbs (MECTO
pasMerieHus - yueOHO-METOAMYECKHI OT/AeN, YCTaHABIMBAETCS 10 MECTY MPOBEACHUS 3aHITHI (TTpU
HEOOXOAMMOCTH)):

YerpoiictBo mopraruBHoe it yBenmueHuss DION OPTIC VISION - npenHasHadeHo AJist
o0yyYaromuxcsi ¢ HapyleHUEeM 3pEHUS C LENbI0 YBEIMYEHHs TeKCTa U MOoA00pa KOHTPACTHBIX CXEM
M300paKeHHS;

DNeKTpOHHBIA py4YHOU BUIeoyBennduTenb Bigger D2.5-43 TV - npeana3zHavueHo a1 00y4Yaromuxcs
C HapyILLIEHUEM 3PEHUS JUIsl YBEIMUEHUS U YTEHUS IIOCKOIIEYaTHOTO TEKCTA;

Pamnoknacc (pammomukpodon) «Coner-PCM» PM-6-1 (3aymHblii MHIUKTOP) - TOpPTaTUBHAs
3BykoBasg FM-cuctema 1 oOydarommxcsi ¢ HapylIeHHEM clyXa, YJIydllaromas BOCIPHUSTHE
roJ10coBOM MH(pOpMaIuu.

Crnenuanu3upoBaHHOE 000PYIOBaHHE:
y4eOHBIC TOMETIICHUS
"TeneBuzop LG 32CS460.HD.USB. XKXK32""" - 1 mT.
BakyyMm-BbInapHasi ycTaHOBKa - 1 mIT.
JlaGoparopHasi yCTaHOBKa MO H3Y4YECHHIO PaOOThl CYHIMJIBHOTO ImIkada ¢ HHPPAKpAaCHBIM H
KOHBEKLIMOHHBIM 3P PEeKTOM - 1 T
Hacoc Bakyymusbiit 2VP-2, Stegler - 1 mT.
Hoyt6yk Lenovo Idea Pad L 340 - 1 mr.
[Ipoexrop Acer X122 - 1 wr.
CyumnpHbid mwkad - 1 mr.
VYyeOHast ycTaHOBKA [T U3YyUYEHHS JUI U3yYCHHUS PEKTU(HUKAITMOHHON KOJIOHHHI - | IIT.
VYuyeOHast ycTaHOBKa [T UCCIIEAOBaHMS MIpoIiecca MPOCTON MEPEroHKH - 1 mIT.
VYyeOHast ycTaHOBKA JUISI UCCIICAOBAHUS MICEBIOOKIKEHHOTO CJIOS - 1 IIT.
"Komnerorep ""Hekc Onruma 2013""" - 1 mT.
Cucremnsriii 6ok HEKC tun 3 - 1 mt.

7. Metoanueckue yKa3aHus 10 OCBOCHUIO JUCUMILIMHBI (MOLYJIs1)

B xome peamuzammm y4yeOHOro mporecca IO JUCHUIUIMHE TPOBOIATCS YYEOHBIE 3aHATHUS U
BBITIOJTHSIETCSI caMOCTOsITeNbHast pabota. [1o Bompocam, BO3HUKAIONIMM B IPOIECCE BBITOTHEHHUS
CaMOCTOSITEIIbHOW Pa0OTHI, IPOBOMSATCS KOHCYJIBTAIIUH.

Jlnst opraHu3alii U KOHTPOJS CaMOCTOSITEIFHONW pa0OThl OOYyYalONIMXCs, a TaKKe MPOBEICHHS
KOHCYJIBTAI{ TIPUMEHSFOTCS HHPOPMAITMOHHO-KOMMYHHUKAITHOHHBIC TEXHOJIOTHU:
Nudopmuposanue: http://edu.spcpu.ru/course/view.php?id=1513

KoncynesrupoBanue: http://edu.spcpu.ru/course/view.php?id=1513

KonTpo:s: http://edu.spcpu.ru/course/view.php?id=1513
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Pazmemenune yueOHbIX MaTepuainnoB: http://edu.spcpu.ru/course/view.php?id=1513

YyeOHO-MeTOqNUECKOE 00ECIICUCHHUE:

MapkoBa A.B. MaccooOMeHHBIE MPOIECCH U amnmapaThl XUMHUYECKON TEXHOJOTHUHU : AJICKTPOHHBIN
ydueOHO-MeTonnyeckuii komiuieke / A.B. Mapkosa ; ®I'bOY BO CIIX®Y Munszapasa Poccun. —
Cankr-IletepOypr, 2019. - Teker AJIEKTPOHHBIN. - URL:
https://edu-spcpu.ru/course/view.php?id=1513. — Pexxum moctyna: mjist aBTOpU3UP. MOJIH30BATEIICH.

Memoouueckue ykazanus no popmam padomot

Koncynemayuu 6 nepuoo meopemuuecxkozo ooyuenus

Koncynpranuy B mepuoj TEOPETUYECKOro OOy4YeHMs MpeaHa3HAueHbl Ui Pa3bsCHEHUS MOpsIKa
BBITIOJTHEHHS CAMOCTOATEIHLHON PaOOTHI M OTBETA Ha CIIOKHBIE BOMPOCH! B U3yUEHUU TUCLUUTUIHHBI.

Jlexyuu

Jlexumu nmpeaHa3HAYCHBI JIs1 COOOIICHHS 00YUYaIOMUMCsI HEOOXOUMOTO JIJIsT M3YUCHUS AUCITUTUTHHBI
o0beMa TEOpPETUYECKOTO Marepuana. B paMkax JeKnuid mpemnojaBaTelieM MOTYT PEar30BBIBATHCS
CJIeIyIOINEe HHTEPAKTUBHBIE 00pa30BaTeIbHBIC TEXHOJOTUH: BEOMHAP.

JlabopamopHhule 3anamus

Texymuuii KOHTPOJIb 3HAHUI OCYLIECTBISAETCS Ha JAOOPATOPHBIX 3aHATHIX U IPOBOJAUTCA B hopMe:
Otuer o naboparopHoii paboTe

Kparkasi xapakreprcTUKa OLEHOYHOTO CPEACTBA: CPEACTBO, MO3BOJIIONIEE OIEHUTH CIOCOOHOCTH
00y4arolerocss CaMOCTOSITENIbHO BBIMOJMHATH y4eOHBbIE 3a/Jaud M 33JaHUS C HCIIOJIb30BAHUEM
CTELMATM3UPOBAHHOTO O00OpYIOBaHUS M (MJIM) NPOTPAaMMHOTO OOecredeHus, 00ecreueHHYIO
COBOKYITHOCTBIO TEOPETUYECKUX 3HAHUU.

[IpencrapieHne OLEHOYHOTO CPEACTBA B GOHIE: TPEOOBAHUS K CTPYKTYPE U COACPIKAHUIO OTYETA.
Tect

Kparkass ~ xapakTepucTHKa  OLEHOYHOTO  CpEACTBA:  NPEACTaBIsieT  coOOM  cucremy
CTaHJAPTU3UPOBAHHBIX 3a/IaHUH, TTO3BOJISIONIYI0 aBTOMAaTH3HPOBATh MPOLEypy U3MEPEHHs YPOBHS
3HAHUI U yMEHHH 00yJaromerocs.

[IpencrapieHne OLEHOYHOTO CPEACTBA B OLEHOYHBIX MaTepuayax: crerudukanus 6aHka TECTOBBIX
3aaHui

IIpakmuueckue 3anamus

[IpakTudyeckue  3aHATUS  MpEeIyCMaTpUBAIOT  MPUMEHEHHE  MPENoJaBaTesieM  Pa3IHuHBIX
MHTEPAKTHBHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHH M aKTUBHBIX (opM oOyueHUs: TeKyuuii KOHTPOJIb
3HAHUH OCYIIECTBISETCSA Ha MPAKTHYECKUX 3aHATHUAX U IPOBOTUTCS B hopme:

KoHTposbHo# paboTh!

Kparkast xapakrepucTHKa OIICHOYHOTO CPEJCTBA: MPEACTABISIET COOON CPEeICTBO MPOBEPKU YMEHHIA
IPUMEHSTH MTOJyYCHHbIE 3HAHUS JIUIsl peILICHHs 3a/1a4 ONPEeICHHOTO TUIIA 10 TeME UJIH pa3ieiy.
[IpencrapieHne OLIEHOYHOTO CPENICTBA B OLEHOYHBIX MaTepUaiax: KOMIUIEKT KOHTPOJIbHBIX 3a/laHHH
110 BapHaHTaM.

OtueT o npaxkTu4yeckoit padore

Kparkasi xapakreprcTUKa OLEHOYHOTO CPEACTBA: CPEACTBO, MO3BOJIIONIEE OIEHUTH CIOCOOHOCTH
00y4aroerocss CaMOCTOSITENIbHO BBIMOJMHATH y4eOHBbIE 3a/Jaud M 33JaHUS C HCIIOJIb30BAHUEM
CTELMATM3UPOBAHHOTO O00OPYIOBaHUS U (WMJIM) NPOTPaMMHOTO OOecreueHus, 00ecreueHHYIO
COBOKYITHOCTBIO TEOPETUYECKUX 3HAHUU.

[IpencrapieHne OLEHOYHOTO CPEACTBA B POHIE: TPEOOBAHUS K CTPYKTYPE U COACP KaHUIO OTYETA.
IIpoekra

Kparkass XxapakTepucTHKa OLEHOYHOTO CpEACTBA: NPEACTaBIsieT COOOW KOHEUHBIH MPOIYKT,
MoJy4aeMblii B pe3yiabraTe IUIAHUPOBAHMS W BBINOJHEHHMS  KOMIUIEKCA  Y4YeOHBIX U
UCCleloBaTeNNbcKuX 3anaHuil. Ilo3BosmseT OHEHUTh YMEHHS OOYyYaroIUXCS CaMOCTOSTEIbHO
KOHCTPYHPOBATh CBOM 3HAHUS B IPOLIECCE PEIICHUS MPAKTHUECKUX 3a]1a4 U IPooOIeM,
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OpUEHTHpPOBATbcs B  HMH(MOPMALIMOHHOM MPOCTPAHCTBE M  YpPOBEHb C(HOPMUPOBAHHOCTHU
aHAJIUTUYECKUX, UCCIIEI0BATEILCKUX HABBIKOB, HABBIKOB MPAKTUYECKOTO U TBOPUECKOTO MBIIIICHUSI.
Mo:keT BBIIOJIHATHCS B MHIMBUYaJIbHOM MOPSIKE WK TPYIIO 00y4aromuxcs.

[IpencraBieHne OLIEHOYHOTO CpEACTBa B OICHOYHBIX MaTepHaliax: TEMbl TPYIIOBBIX HW/UIU
WHAUBUAYAIbHBIX IPOCKTOB.

Tect

Kparkass =~ xapakTtepucTHka  OLEHOYHOTO  CpEACTBAa:  MpeicTaBisieT  coboil  cucremy
CTaHJapTU3UPOBAHHBIX 33JaHUMN, MO3BOJISIIOIIYI0 aBTOMATU3UPOBAaTh MPOLEAYPY U3MEPEHUST YPOBHS
3HAHUI ¥ YMEHUN 00yJaroIerocs.

[IpencraBieHne OIIEHOYHOTO CPEACTBA B OIICHOYHBIX MaTepuaiax: coeruduKkanus 0aHKa TeCTOBBIX
3aJaHul
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