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

Mopnuncaro undposoii nognucbio: Or6OY BO CMXDY
MWH3APABA POCCUM
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=MNpopekTop no yuebHoi pa6ote, o=OrbOY BO N *
CNXDY MUH3APABA POCCUW, street=Y/1 IPOGECCOPA k
MOMOBA, IOM 14, JINT A, |=CaHkT-TeTepbypr, st=78 .
CaHkT-leTepbypr, c=RU, givenName=l0nua
leHHagbeBHa, sn=WnbuHoBsa, cn=Pr60Y BO CNXOY
MWH3PABA POCCUN
[ata: 2023.07.24 16:00:08 +03'00'

PABOYAS ITPOT'PAMMA JTVCHUTIIMHBI (MO YJIA)

CaHkT-MeTepbyprckuin
rocyaapcTBEHHbIA XUMUKO-
hapmaLeBTUYeCKUil yHMBEpCUTET

b1.0.23 MACCOOBMEHHBIE ITPOLIECCHI U AITITAPATBI
XUMHUYECKOM TEXHOJIOT U

Hamnpasnenue noarorosku: 18.03.01 Xumuyeckast TEXHOJIOTHS
[Mpoduns moaroroBku: XuMU4ecKasi TEXHOJIOTHUS JICKAPCTBEHHBIX CPEICTB
®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 03.05.2023
KOMHCCHUSI METOINYECKON
YI'CH 18.00.00 | komuccun/coBeT
a
2 Kadenpa OTBETCTBEHHBIN Hynapes B. I. CormacoBaHo 03.05.2023
XUMUYECKON 3a
TEXHOJIOTUH | 00pa3oBaTesbHy
JICKapCTBEHHBIX | IO MPOrpaMMy
BEIIECTB
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 Jekan, KygBaesa E. B. CormacoBaHo 03.05.2023
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 Ipolecca

Ymemu:

OIIK-4.2/¥YM3 VYmeTp [fenaTb MpaKTUYECKHUE BBIBOJBI HAa 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/¥YM12 VYMeTh BBIIOTHATH JKCIEPUMEHTAIBHBIC WCCICIOBAHMS IO 3aJaHHOM
METOJMKE MPH pacdyeTax MacCOOOMEHHBIX MPOIIECCOB
Braoemy:

OIIK-5.1/HB1 BnageTs HaBbIKaMH MPOBEACHUS IKCIIEPUMEHTATBHBIX HCCIIEI0OBAHNM,
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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

3nams:

IIK-1.1/342 3Hath  (UBMKO-XUMHUYECKHE, XUMHUYECKHE, TEXHOJOTHMYECKHEe U
MHUKPOOHOJIOTUYECKHE XapaKTEPUCTHKH OTOMPAEMBbIX JIEKAPCTBEHHBIX CPENICTB, CHIPbS U
MarepuasoB, MPOMEKYTOUHOU MPOTYKIIMH U 0OBEKTOB IPOU3BOIACTBEHHON CPEeIbl
Ymems:

[IK-1.1/¥YM5 VYMeTb BeCTH OTYETHYIO JOKYMEHTAIlMI0 [0 KOHTPOJIO KadecTBa
JIEKapCTBEHHBIX CPEICTB

IIK-5 CrnocobGen pa3pabarbiBaTh TEXHOJOTHYECKYIO JOKYMEHTAIMIO TMPH MPOMBIIUICHHOM
MIPOM3BO/ICTBE JICKAPCTBEHHBIX CPEIICTB

[IK-5.1 Pa3pabarbiBaeT NPOMBINIJICHHBIM pErTaMEHT M JOKYMEHTAlHWio 1o paboTre ¢
TEXHOJIOTMYECKUM 000PYIOBaHHEM, B TOM YHCJIE YEPTEXHU Ha 000PYJOBaHUE, €TO AIEMEHTHI
3namu:

[1K-5.1/311 3HaTh MpOU3BOJICTBEHHYIO JOKYMEHTAIIMIO HA BBIMOJIHSIEMBIC ONEpaIuu U
MPOLIECCHI

Ymems:

[TK-5.1/¥YM7 YMeTh unTaTh M CO3aBaTh TEXHUYECKYIO TIOKYMEHTAIIMIO HA MPOLECCH U
arraparbl XMMUYECKOU TEXHOJIOTHH.

Braoems:

[1K-5.1/HB1 Bmanmetrp pa3pa®oTKoil TPOMBIIIIEHHOTO PEIrTaMeHTa, TEXHOJOTHYECKHUX
UHCTPYKUMH TPOU3BOJCTBA JIEKAPCTBEHHBIX CPEJCTB, HMHCTPYKIMI IO YyHaKOBKe
JIEKapCTBEHHBIX CPEJCTB

2. MecTo nucuuiuiaibl B cTpykrype OIl

Hucrummmaa  (momyne)  B1.0.23  «MaccooOMeHHBIE TPOIECCHl W ammaparbl  XUMHUYECKON
TEXHOJIOTHH» OTHOCHTCS K OO0s3aTelbHON 4YacTH 0Opa30BaTeNbHON MPOTPaMMBbI 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;

b1.0.17 Konnougnass XuMus;

b1.0.06 O6mias n HeopraHu4deckass XUMUS,

b1.0.16 Oprannueckas Xxumus;

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

b1.B.09 OcHOBBI MUKPOOHOJIOTHH;

b51.0.20 OcHOBBI ’KOHOMHKH U yTpaBiieHUs (papMareBTHUECKUM MPOU3BOACTBOM;

b1.B.08 Ilpuknagnas MexaHuka;

b1.0.18 Ilpoueccs! u anmnaparbl XUMUYECKONH TEXHOJIOTUU;

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

b1.0.05 ®usuxka;

b1.0.14 ®usnyeckas XUMHS,

b1.0.12 DnekrporexHuKa U MPOMBILUIEHHAS MIEKTPOHUKA,
[Tocnenyromue AMCUUIIINHBI (PAKTUKH) TIO CBA3SIM KOMIIETEHIIMNA:

b1.0.29 Metponornueckoe odecrieueHue hapMareBTUIeCKUX IPOU3BOACTB;

b1.0.28 MonenupoBaHre XMMUKO-TEXHOJIOTMYECKUX MPOLIECCOB;

b1.B.13 OOGopynoBaHue ¥ OCHOBBI TPOECKTHPOBAHUS TMPOU3BOACTB (hapMaIleBTUYECKUX
CyOCTaHIIHIA;

b1.0.31 Opranusanus npoussoactsa no GMP;

b1.B.14 OcHOBBI TPOMBIIIJIEHHOW ACENTHUKU;

b3.01(1) IToaroToBka K 3aIIMTe U 3alIUTa BBITYCKHON KBATH(DPUKALMOHHON pabOTHI;

b2.B.01(IT) mpousBoacTBEeHHAs MTpaKTHKa (HayYHO-HCCIIeI0BaTENIbCcKas paboTa);

b2.0.02(IT) mpou3BoaCTBEeHHAs] MpaKTUKa (TEXHOJOTrHYecKasl (MPOEKTHO-TEXHOJIOTHYECKas)
MPaKTUKA);

b1.0.32 Cucremsl yripaBiaeHus XUMHUKO-TEXHOJIOTUYECKUMU IIPOLIECCaMu;

b1.0.25 TexHOom0THS TOTOBBIX JICKAPCTBEHHBIX CPEICTB;

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

b1.0.22 ®Ou3nko-xuMHYeCKHE METOALI aHAJIN3a;

b1.0.27 Xumuyeckasi TEXHOJIOTHS JIEKAPCTBEHHBIX CyOCTaHIIMI U BUTAMUHOB;

B npouecce u3yueHus: AMCUUIIIMHBI CTYIEHT TOTOBUTCS K BUAaM MPo(eccHoHaIbHON JesTeIbHOCTH
U pemnieHUI0 npodecCHoHaNbHBIX 3amad, npeaycMoTpeHHbix PI'OC BO u o6pa3oBarenbHOU
MPOTPaMMOii.

3. O0beM TUCHUILUIMHBI U BUbI Y4eOHOH padoThI

-
¥a)
2
3| 2
Q
= 5 2 s Er
2 A S &= 5= = 5 =
o |o |8 |E |E8|zz%|g E e~ &
g a OA%Q%EO€§ QE aE o
S S O olg AlE oS 8= 5 = Q E
53 o E6|la gl TP |0~ 8 |9 |8 S s
o =0 Q & Bl gle g F o Rz = =
amon - \XBIRHIEZIES|ES|EEEE 5 |55l 26
00yueHus aslam|EZ|EE|FelE el E |9 5|8 X 5 R
:v: ggHoHoéggvagvgg gv
< AOAMHL\Q o
< < =) o < o = >
= |2 [ET|ES|EE|5els |2 |E |55] &
g8 I8 ¥ [E |[E=™Elg g |E =
o |O ) S E =R = s )
2 |2g| EIF &) &
5] 3 =
o
=l E
=
<
T

TTonrorosneno B cucteme 1C:Yuusepcurer (000001140) Crpanuria 5 u3z 19



Kypcosoit
IHecroid 180 5 |88 | 2 | 4 | 4 | 2822|2867 | [POKE
CEMECTp DK3aMeH
(25)
Bcero 180 5 |88 | 2 | 4 | 4 [ 28] 2228167 25

4.1. Pa3nennl, TeMbl AMCUUIIMHBI M BUABI 3aHATHH

4. Coneprxxanme QM CHUNITHHBI

=
=
=
(D]
.
O
w|Z © -
= = < [¥a] 9
IR s |8 [EZc
= 52|25 & S 2 |25%
HaumeHoBaHue pas/ena, TeMbI E ELS é E § 5|5 = g°>,’ § é
Sy 2= Oz E|l®E S
= S|IEG|EE| 3 2 |28|2¢ s
23|18 8(8 3| & g |8 3|50 23
Zo|ZEPE| ¢ 2 85|245¢
S |35 E|E|E|E |8 |Bi:d
oz 22l E|l&|5|2|2 |EE2Ee
315 |28 S|SB | &2 |E&5e
Rl e g2l |=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| OTIK-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 >KHUJIKOCTb nap (ra3) u IK-5.1
KHIKOCTh-KUIKOCTH
Tema 2.4. MaccooOMeH B 18 2 4 2 10
CUCTEMax C TBepaoi ¢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 [K-1.1
ITK-5.1
Hroro 155 2 4 4| 28| 22| 28| 67

4.2. Conep:kaHue pa3aejioB, TeM JUCHHUIIIMH U (OPMBI TeKyIIero KOHTPOJIA

Pazoen 1. Boinapusanue

Tema 1.1. Buinapusanue
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PaboTa BBIMApHBIX amnmapaTroB IOJ BaKyyMOM, aTrMOC(EpHbIM U HU30BITOYHBIM JIABICHUEM.
OnHokoprycHasi BBIIapHas yCTaHOBKAa. MarepHanbHBI M TEIUIOBOM OallaHC OJHOKOPITYCHOM
BBIIIAPHOU yCTaHOBKH. [lonHas 1 nose3Has pa3HOCTh TeMieparyp. TemieparypHsle IOTEPH.

MHOrOKOpITyCHBIE  BBINIAPHBIE YCTAHOBKM: IIPSIMOTOYHAs, I[POTUBOTOYHAs, C MapalICIbHBIM
nutanueM. OOuIMe NPUHLMIBI pacyeTa MHOTOKOPITYCHBIX BBIMAPHBIX YCTaHOBOK. Brimapka c
TEPMOKOMIIpECCUEN BTOpUYHOro napa. OCHOBBI pacuera BBIIAPHOIO ammnapara HNEPHOAHYECKOTO

neiictBus. AxBaguctwuisTop. llomydenue Bomasl s WHBEKIMHA. KOHCTPYKIMHM BBIMapHBIX
arnmaparos.
Texymui KOHTPOJIb
Bun (bopma) KoHTpOIISI, OILIECHOYHBIC MaTEPHAITBI MHHHMaﬂvb HbIH | MakcnMabHELH
YCIIEITHBIA 0asuTt Gamn

Tecr 30 45
[Tocemenne yueOHbIX 3aHATHH (0aITbHO-PEHTHHIOBAs CHUCTEMA) 14
OT4eT mo mpakTUYECKOi padoTe 9 15
Otuet o naboparopHoii pabore 12 20

Pazoen 2. Maccooomennwvie npoyeccot

Tema 2.1. Cywka

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

Cxema KOHBEKTHBHOH CYIIMJIBHOW YCTaHOBKH. MaTepHalbHBIH M TEIJIOBOM OallaHC CYIIKH.
N3obpakenne Ha auarpamme Pamsuna. [lotenmuman cymku. Bapuantel cymku. M3o0pakenne Ha
nuarpamme Pamsuna. Cymika ¢ 3aMKHYTBIM KOHTYpOM TerioHocuTenst. CyOiaumanuoHHas CyliKa.
KoHnctpykuuu cymmioxk.

Texymui KOHTPOJIb

MunuManbHblid | MakcuManbHbINA
Bun (bopma) KoHTpOIISI, OIIECHOYHBIE MaTEPHAITBI N

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

Tema 2.2. OcHogvl macconepedauu

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

Pacuer nacamounbix aud@y3uoHHBIX ammaparoB. UWCIO €IMHUI] U BbICOTA E€IUHUIIBI MEepeHoca.
MeTonb! onpezenieHus: Yucia equHul nepetoca. Pacuet tapensyarsix n1ud@y3noHHBIX — anmaparos.
Omnpenenenre AMaMeTpa v BHICOTHI KOJIOHH.

Texyuuii KOHTPOJIb

MuHumanbHbIi | MakcuMaabHbBIN
Bun (hopma) KOHTpOIIS, OIIEHOUHBIE MaTepUaIbI .
YCTICIIHBINA Oai Oan
Tect 32 45
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 4
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Tema 2.3. Maccoobmern 6 cucmemax #UOKOCMb nap (2a3) u HCUOKOCMb-HCUOKOCD

AbcopOrmsi. PaBHoBecue mpu abcopOnuu. MarepuaiabHblii M TEIUIOBOM OallaHc Tpoliecca
abcopOmuu. OnpenesieHne BEIMYMHB MUHUMAIBLHOTO OpOIICHHS KOJIOHHBI. KnHeTnka aGcopOruu.
KoncTpykiuu abcopoepos.

[Ipocras meperonka. YpaBHeHue NpocTod mneperoHku. Ileperonka ¢ BoastHeiM mapom. Ileperonka
mox BakyymMoM. Pexktudukamms. Cxema yCTaHOBKH HETIPEPHIBHOTO JIEUCTBHSA. MarepuaabHbIi
Oaanc pekTU(UKAITMOHHOW KOJIOHHBI. YpaBHEHHE pabodeit nuHuM pekThudukanuu. OnpeneieHne
BenWuuHBl  (erMbl.  TerutoBod — OanmaHC — peKTH(UKAMOHHBIX — KOJOHH.  Pekrtudukanus
MHOTOKOMIIOHEHTHBIX CMecel. ODKCTpaKTHBHAas M a3eoTpomnHas pekThudukanus. MonexynspHas
mucTHIUSIIKsL. CXeMbl yCTAaHOBOK M KOJIOHHBIE alnapaThl.

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

Texymuii KOHTPOJIb

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

YCIIEITHBIA 0asuT Oamn
KontpomnsHnas padota 54 90
Tect 6 10
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 30
OtueT o npaxkTu4yeckoit padore 15 25
OtyeT no naboparopHoii padboTe 24 40

Tema 2.4. Maccoobmen 6 cucmemax ¢ meepooti gazot

AncopOuus. Ilpombruiennsie ancopbeHTbl. CTaTuka W KUHETHKA aacopOlWU, MaTepuaabHbII
oamanc. Jlecopoums. MonooOMennbie mporecchl. MoHOOOMeHHBIE cMOJbl. OOMEHHAss €MKOCTb.
Kunernka nonooomennoro nporecca. Koncrpykiuu aacopoepos.

PactBopenune. Xapakrepuctrka mporecca u o01acTi npuMeHeHus. Gu3ndeckre MOJIeIu mpolecca.
Mertoabl pacTBopeHus. KOHCTpYKIIMKM pacTBOPUTEINECH.

Kpucrannuzanusa. Ctatuka W KUHETHKAa KpUCTaUIM3auuu. V3oTrepMmuueckas W H30THUApPUYECKas
kpuctamnuzanusa. OCHOBbI pacyeTa KpUCTANIM3aTOPOB: MaTepuajbHBIH M TEIUIOBOM OaaHc.
KoHcTpyKIMM KpHUCTamIn3aTopoB.

DKCTparupoBaHue W3 TBepaod (a3bl W ammaparbl I €r0 OCYHISCTBICHHUSA. XapaKTEPHUCTHKA
mpouecca U obnactu npumeHeHus. Du3MuecKHe MOJAETU TMpolecca. BHEMmHsIS U BHYTpEHHSS
muddysusi. MeTobl SKCTparupoBaHusl.

Texymui KOHTPOJIb

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

Pa3zoen 3. Xonoounwvnwie npouyeccot

Tema 3.1. XonoounvHule npoyeccol

TepMOI[I/IHaMI/I‘ICCKI/IC OCHOBBI TMOJYYCHHA XOJIOAA. ]_II/IKJILI. HapOKOMHPGCCI/IOHHaSI XO0JIoauJIbHAasA
MalllMHa.

Texymuii KOHTPOJIb
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MuHumanbHbIi | MakcuMaabHbBIN
Bun (hopma) KOHTpOIIS, OIIEHOUHBIE MaTepUaIbl .
YCTEIIHBINA Oai Oain
[Tocenienne yueOHBIX 3aHATHH (OaLITEHO-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
Tewma 1.1. BeimapuBanue

Pasznen 2. MaccooOMeHHBbIE TPOLECCHI
Tema 2.1. Cymixa

Tema 2.2. OcHOBBI Macconepenayu
Tema 2.3. MaccooOMeH B CHCTEMax KHIKOCTH Mmap (Ta3) U KUIKOCTb-KUIKOCTh
Tema 2.4. MaccooOMeH B cucTeMax ¢ TBepIoi (azoii

Pasnea 3. XonoaniabHble npoueccs (2 4.)
Tema 3.1. XonoaunbHbIE IPOTIECCHI (2 4.)
KoHcynbTranus 1o moAroToBKe K MPOMEXYTOUHON aTTecTaluy B opMe sK3aMeHa

4.4. Conep:xaHue 3aHATHII CEMMHAPCKOI0 THIIA.

Ounas popma o0yuenusi. KoHcyabTauuu B nepuoa TeopeTuyeckoro ooyuenus (4 4.)
Paznen 1. BoimapuBanue
Tema 1.1. BeimapuBanue

Paznen 2. MaccooOMeHHbIe nipouecchl (4 4.)
Tema 2.1. Cymika (2 4.)

KoHcynpranuu 1Mo TOATOTOBKE K MPAKTUYECKUM 3aHATHUSM U TEKyIIeMy KOHTPOJIO 3HAaHUN
(TTOATOTOBKA OTYETOB K MPAKTHYECKUM paboTam, TECTUPOBAaHKE IO MaTepraiaM Kypca, KOHTPOJIbHas
pabota, MoAroToBKa MOpTdOIHO).

Tewma 2.2. OcHOBBI Macconepeaauu

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

KoHcynpranuu 1Mo TOATOTOBKE K MPAKTUYECKUM 3aHATHUSM U TEKyIIeMy KOHTPOJIO 3HAaHUN
(TTOATOTOBKA OTYETOB K MPAKTHYECKUM paboTaM, TECTUPOBAHUE IO MaTEepHaNy Kypca, KOHTPOJIbHAs
pabota, MoAroToBKa MopTdoIHo).

Tema 2.4. MaccooOMeH B cucTemax ¢ TBepaou (az3oii

Pasnea 3. XonoaujbHbie Mpoecchl
Tema 3.1. XonoauiabHbI€ MPOIECCHI

4.5. Conep:xaHue 3aHATHI CEMHHAPCKOIO THIIA.
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Ounas ¢gopma o0ydyennsi. KOHTaKTHBIE Yachl HA ATTECTALMIO B epuoja o0y4eHus (4 4.)
Pa3nen 1. BoimnapuBanue
Tewma 1.1. BeimapuBanue

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

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

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

4.6. Conep:xaHue 3aHATHII CEMMHAPCKOI0 THIIA.

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

—

. I3yuenue nporiecca KOHIIEHTPUPOBAHUS PACTBOPOB B BaKyyM-BhIIIAPHOW YCTAaHOBKE
2. 3amuTa u o0CcyxeHre 1abopaTropHOi paboThI
Paznen 2. MaccooOMeHHBbIe mpoueccsl (22 4.)
Tema 2.1. Cymika (6 u.)
. UccnenoBanue npoiiecca KOHBEKTUBHOM CYIIKH.
2. 3amuTa u o0CyxIeHrne J1abopaTopHO padbOTHI.
3. UByuenune anmaparypHoro oopMIIEHHUs MTPOIIECCOB BhITAPUBAHUS U CYIITKH.

—

Tema 2.2. OcHOBBI Maccolnepenauu

Tema 2.3. MaccooOMeH B CHCTEMax KHUIKOCTh Map (ra3) U )KUIKOCTb-KUAKOCTH (12 4.)
. UccnenoBanue mporecca npoCTol NEPEroHKH.
. 3ammTa u 00CyXeHuE JTab0paTOpHO PabOTHI.
. I3yuenue paboThl peKTU(PHUKAITMOHHON KOJIOHHBI.
. 3ammTa u 00CyXeHuE JTab0paTOpHO PabOTHI.
. I3yuenue anmaparypHoro opopMieHus mpoiecca abcopOoruu.
. 3yuenue anmapatypHoro oopMmieHus Mpo1eccoB TUCTHIUISINHU. CXeMbl yCTaHOBOK.

AN N AW~

Tema 2.4. MaccooOMeH B cucTeMax c TBepAoi ¢dazoit (4 4.)

1. 3yuenue anmaparypHoro ohopMIICHHUS MPOIIECCOB afCOPOITMU, HOHHOTO OOMEHa.
2. N3yuenwue anmapatypHOTro o(popMIICHHS TPOIECCOB KPUCTATU3AIINH, IKCTPAruPOBAHHS.

Paznea 3. XononuiabHblie nmpoueccsl (2 4.)
Tema 3.1. XonoauinbHbie MPOLECCH (2 4.)
1. U3yuenue paboOThl MAapOKOMIIPECCHOHHOW XOJOAMIBHOW YCTAaHOBKM. 3amuTa W OOCYXICHHE

PE3YJIBTaTOB J1JA0OPATOPHOM pabOTHI

4.7. Conep:xaHue 3aHAITHI JIEKIITMOHHOTO THIIA.

Ounas ¢popma o0yuenus. Jlekuuu (22 4.)
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Pasnen 1. BoinapuBanue (4 4.)

Tema 1.1. BeimapuBanue (4 4.)
1. Pabora BBIMApHBIX amnmaparoB IOJA BaKyyMOM, arMOC(HEpHBIM M H30BITOYHBIM JIABJICHUEM.
OnHokoprycHasi BBIIapHas yCTaHOBKA. MarepHanbHBI M TEIUIOBOM OallaHC OJHOKOPITYCHOM
BBIIIAPHOM yCTaHOBKHU. [IonHas 1 nose3Has pa3HOCTh TeMieparyp. TemieparypHsle IOTEPH.
2. VYTwinszauMsi TEIUIOTHl BBINAPHBIX YCTAHOBOK. AkBaauctwiuiatop. IlomydueHue Bombpl uid
uHbeKIMHA. Brlmapka c TepMokomrpeccueid BropuuHOro mapa. OOmue NPUHLIMIBI pacyeTra
MHOTOKOPITYCHBIX BBIIAPHBIX YCTaHOBOK. OCHOBBI pacyeTa BBIIAPHOTO ammapara NepuoandecKoro
JNEUCTBUA.

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

1. Knaccudukanus marepuanoB, Kak 00beKTOB cymikd. CrocoObl cymku. CTaTMka M KUHETHKA
cymku. OCHOBHBIE CBOMCTBA BJIQXXHOI'O BO3AyXa. JMarpaMma cOCTOSIHMS BIIaKHOTO Bo3nyxa. Cxema
KOHBEKTUBHOW CYIIWJIBHON YCTaHOBKH.
2. MarepuanbHblii U TeruioBoi Oananc cymku. M3o0paxenue Ha nuarpamme Pamsuna. [Torennman
cymku. Bapuantsl cymku. M3o0paxxenne Ha quarpamMe Pamsuna. Cymika ¢ 3aMKHYTBIM KOHTYpOM
teruioHocuTenst. CyOnuManoHHast CyIka.

Tema 2.2. OcHOBBI Macconiepenauu (4 4.)
1. 3akonsl nudpdys3uu. JuddepeHnmnanbHoe ypaBHEHHE MaccooOMEHa B JABIDKYILICHCS cpene.
PaBHoBecue mpu maccomepenade. MeTtoasl MOCTPOCHHS KpUBBIX paBHOBecus. Hampasienue
Iepexozia Macc. YpaBHEHHE MacCOOTAAYH U MacCOIEpeIaun.
2. MaccooOMeHHbIe KpUTepUu Toao0us. MatepuanbHblii OajaHc M ypaBHEHHE palodeil JTMHUU
MaccoOOMEHHOTO arrapara.
Pacuer nacamounsix aud@y3uoHHBIX ammaparoB. YUCIO €IWHUII U BHICOTA €AMHUIIBI MEpPEeHOoCca.
Mertoapl onpeesieHns: Yuclia eAUHUI niepeHoca. Pacuer tapensyarsix Aud@y3noHHBIX — anmapaTos.
Omnpenenenne AuaMeTpa v BHICOTHI KOJIOHH.

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

1. AGcopbums. PaBHoBecue mpu abcopOumu. MarepuanbHBIE W TEIJIOBOM OanaHC TMporiecca
abcopOmuu. OnpenesieHne BEIMYMHB MUHUMAJIHLHOTO OpOIICHHS KOJOHHBI. KnHeTtnka aGcopOruu.
KoncTpykmuu abcopbepon. Ilpoctast meperonka. YpaBHeHHE MPOCTOW meperoHku. Ileperonka c
BONHbIM mapoM. [leperonka mon BakyymoMm. Pektuduxanus. Cxema yCTaHOBKHM HENPEPHIBHOTO
JIEUCTBUSL.
2. MarepuanbHplii  0anaHc pPEKTU(MUKAIMOHHOW KOJOHHBL. YpaBHEHHE pabodyeil JTUHUHU
pexktudukanuu. OnpeneneHue BeTnIuHbl Giermbl. TemioBoi 6ananc peKTu(GUKAITMOHHBIX KOJOHH.
3. XKunkocTHast 3KcTpakuus. PaBHOBecue B CHUCTEME >KHJKOCTb-XUIKOCTh. BBIOOp SKcTpareHra.
Marepuanpapiii  Oamanc.  KuHeTmka  KUAKOCTHOW — JKCcTpakiuu.  OnmHOCTynmeHYaras |
MHOTOCTYyTI€HYaTas SKCTpaKIus. MarepuanbHbIN OallaHc..

Tema 2.4. MaccooOMeH B cucTeMax ¢ TBepaou ¢azoii (2 4.)
1. Ancop6rus. [Ipombiniennasie ancopOenTsl. CTaTuka W KHHETHKA aJCOpOIUU, MaTepUaTbHBIN
Oananc. Jlecopbuus. MonooOMeHHbIe Tporiecchl. MloHHOOOMEHHHBIE cMOIbl. OOMEHHass eMKOCTb.
Kunernka wonooOMeHHOTo mporecca. PacTBopenue. XapakTepucTUKa TIporecca U 00JacTu
npuMmeHeHus. @usnueckue wMopenu mporecca. Kpucramnmuzanusa. Cratmka W KHUHETHKA
Kpuctaymmsanuu. M3orepMuyeckas ¥ U30OTHIApHYecKas Kpuctammusanus. OCHOBBI pacyeTa
KPUCTAJUIM3AaTOPOB: MAaTepUaNbHBI M TEIUIOBOK OanaHc. DKCTparupoBaHHE M3 TBEPIOW (a3bl.
XapakTepHucTuka Iporecca u obiaactu npuMeHeHus. dusnueckue Mojenu npouecca. BHemHas u
BHYTpeHHAA TUPPy3usi. MeTObI SKCTPAarupoBaHUsl.

Paznen 3. XonoauiabHbie mpoueccs (2 4.)

Tema 3.1. XonoaunbHbIe IPOTIECCHI (2 4.)
TepmonnHamMuyeckne OCHOBBI TomyueHHUs xonona. L{ukiel. IlapoxkommpeccroHHas XOJOAWUIbHAS
MaIInHa.

4.8. Conep:xanue 3aHATHI CEMHHAPCKOIO THIIA.
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Ounas ¢popma o0yuenus. [lpakTnueckue 3anstus (28 4.)

Paznen 1. BoinapuBanue (6 4.)

Tema 1.1. BeimapuBanwue (6 4.)
1. Pacnipenenenue TeMriepatyp U AaBICHUNA B OJHOKOPITYCHOH BBIMAPHON yCTaHOBKE, paboTaromien
10 BAKyYMOM.
2. TenyioBOM pacyeT BBIIAPHOTIO arnmapara HENPEPhIBHOTO AEUCTBHUS.
3. MHorokopmnycHoe BblmapuBaHue. IlomorpeB HMCXOIHOTO pacTBOpa BTOPUYHBIM — IApOM.
BrinapuBaHue ¢ TEMJI0BBIM HACOCOM.

Pasnen 2. MaccooOMeHHbIe niponecchl (22 4.)

Tema 2.1. Cymika (10 4.)

1. ®usnyeckue cBoicTBa Mapora3zoBbix cMeceil. luarpamma I-X 11 Ba)kHOTO BO31yXa.
2. Pacder TeopeTHUECKOH CYIIMIIKH.

3. Pacuer nefiCTBUTENBHON CYILINIKY.

4. BapuaHTsl polecca CyIKH.

5. KontponbHast padora no Temam «BoinapuBanue» u « CyIkay.

Tema 2.2. OcHOBBI Maccornepenauu

Tema 2.3. MaccooOMeH B CHCTEMax KHUAKOCTH Mmap (Tra3) U )KUIKOCTb-KUAKOCTH (12 4.)

1.0npeneneHne xapakTepucTuK IByX(ha3HbIX cucTeM. [leperonka ¢ BOISHBIM MTapoM.
2. OnpeneneHus: AMAMETPA U BBICOTHI TAPEIBIATON PEKTU(HUKAIIMOHHON KOJTIOHHBI.

3. TerutoBo# pacueT peKTU(HUKAITMOHHON KOJIOHHBI HETIPEPHIBHOTO JICHCTBHS.

4. KonTponbHas padbora 1o Teme «PexTuduxarus.

5. Pacuer nmponecca abcopOrum.

6. PacueT nporiecca )KUAKOCTHOM SKCTPaAKIUH.

Tema 2.4. MaccooOMeH B cuCTeMax C TBepAoH ¢azoit

Pa3nen 3. XonoauiabHbIe MPOLECCHI
Tema 3.1. XonoauyibHbIE MPOLIECCHI

4.9. Conep:kaHue caMOCTOAITEJIbHOI PadOTHI 00yYAKOIIUXCS

Ounas ¢popma o0yuenunsi. CamocrosiTesibHast padota crygeHrta (67 4.)
Pasnen 1. BoimapuBanue (6 4.)
Tema 1.1. BeimapuBanue (6 4.)

Pasznes 2. MaccooOMeHHbIe nponeccsl (56 4.)
Tema 2.1. Cymika (8 u.)

Tema 2.2. OcHoBbl Macconepenauu (10 4.)

1. IToaroroBka K TECTUPOBAHUIO IO MaTepHUaly Kypca.
2. IloaroroBka nmoptdonuo.
3. BeInosiHEHUE KypCOBOIO MPOEKTA.

Tema 2.3. MaccooOMeH B CHCTEMax KHUIKOCTh Map (ra3) U )KUIKOCTh-KUAKOCTH (28 4.)

Tema 2.4. MaccooOMeH B cuctemax ¢ TBepaoi dazoit (10 u.)

1. IToaroroBka K J1a0OPAaTOPHBIM 3aHITHSIM.
2. [TonrotoBka K TECTUPOBAHMIO 110 MaTepUaly Kypca.
3. [ToaroroBka moptdonno.

Paznen 3. XonoguiabHble npouecces (S 4.)
Tema 3.1. XonoaunbHbIe IPOTIECCHI (S 4.)
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1. IToaroroBka K J1a0OPAaTOPHBIM 3aHITHSIM.
2. IloaroroBka nmoptdonuo.

S. IlopAaoK npoBeAeHUs MPOMEKYTOYHON aTTeCTAlUN

Ilpomesxcymounas ammecmayus. Kypcosou npoexm, [llecmoii cemecmp.

[IpomexyTouHas arTecTanusi IPOBOJUTCS B BUE 3aIIUThI KYPCOBOTO MPOEKTA.

B pamkax BbICTaBI€HHS OILICHKHM 32 KypCOBOW MPOEKT IMPENoAaBaTeb MOCIEI0BATEIbHO OLIEHUBAET
CJIEYIOIINE IIEMEHTBHI:

1. Tekcra KypcOoBOro MpOEKTa C yYepTexamMH Ha TeMy HWHIUBUAYAJIbHOTO 33/JaHUS B KaTErOpHsIX
«3auaTeHo", "He 3auTeHOo".

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

Ilocne oueHuBaHUS TEKCTa KypCOBOrO IMPOEKTa C 4YepTe)kaMM W B Cily4yae IOJIy4YCHHS
MOJIOKUTENIbHOM OLIEHKH, CTYJIEHT JIOIyCKaeTCs K 3alluTe.

[Topsmox mpoBeAeHUs 3alUThI KypCOBOTO MPOEKTA:

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

2. IlpenonaBatens MPUHUMAET 3AIIUTY TOJBKO MPH HAJIMYUU BEIOMOCTH U HaJJIeXKallUM 00pa3oM
0(OpMIICHHOM 3a4€THON KHIKKH.

3. Pesymbrar 3ammThl OOBSABISETCS CTYACHTY HEMOCPEACTBEHHO IIOCJIE€ €ro CAadyd, 3aTeM
BBICTABIIIETCA B BEIOMOCTb U 3aUETHYIO KHIKKY CTyAeHTa. [lonokurenbHas OlEHKa 3aHOCSITCS B
BEJOMOCTh M 3a4eTHYIO KHIDKKY, HEYJIOBJIETBOPHUTENbHAS OLIEHKAa MPOCTABISETCS TONBKO B
BEJIOMOCTH. B ciyyae HesBKM CTyA€HTa JJs 3alllUThl KypCOBOTO IMPOEKTa, B Clyyae HaJU4us
MIPOBEPEHHOIO KYPCOBOTO MPOEKTa, B BEAOMOCTH BMECTO OLICHKH JEJIaeTCsl 3alHCh «HE SBUIICSY,
€CIM CTYACHT HEe SBUJICS Ha 3alllUTy KYpCOBOTO MPOEKTa M HE MPEAOCTABUI TOIHBIA TEKCT
KypCOBOTO IPOEKTa Ha MPOBEPKY, B BEAOMOCTH MPOCTABIIAETCA OLICHKA «HE YIOBIETBOPUTEIHHO
KypcoBoil  mpoekT  cTymeHTa  OleHuMBaeTcs B Kareropusix  "omimuyHo",  "xopomio",
"yIIOBIIETBOPUTENIBHO" - ""HE YIOBIETBOPUTEIHHO".

OneHnBaHNe OCYIIECTBISAETCS CIEAYIOIUM 00pa3oM:

"OTaM4HO" - KypCOBOM MPOEKT BHITIOJIHEH B CPOK B COOTBETCTBUU C TPEOOBAHUSMH K COJIEPYKAHUIO U
odopmiienuto. [Ipoekt He comepkHUT OMIMOOK B pacdyeTax W yeprexkax. Ha zamuTy mpencrasieHa
Mpe3eHTaIsl, BHINOJIHEHHAss B COOTBETCTBMM C TpeOoBaHUsIMU. B mporecce 3ammThl KypcoBOTO
MPOEKTa CTYACHT B CBOEM JIOKJIAJe OTPa3WJ BCE pa3lieibl KypcOBOTO MPOEKTAa, apTyMEHTUPOBAHHO
OTBETWJI Ha BCE BOMPOCHI MTPETOAABATENS.

"Xopomro" - KypcoBOMH MPOEKT BHITIOJHEH B CPOK B COOTBETCTBUU C TPEOOBAHUSMHM K COJCPIKAHHUIO U
odopmiienuto. IIpoekT copepKUT HEe3HAYUTEIbHbIE OIIMOKM B pacuerax M yeprekax. Ha zamury
MpeJICTaBICHa MPEe3eHTAIlMs, BHIIOJHEHHAs] B COOTBETCTBUU ¢ TpeboBaHUsIMU. B mpoiiecce 3amuThl
KypCOBOTO MPOEKTa CTYACHT B CBOEM JIOKJIa/ie OTPa3UJI BCE pas/esibl KypCOBOTO MPOEKTa, OTBETUII Ha
BCE BOIPOCHI TpEnojaBaTelisi ¢ HE3HAYUTEIbHBIMU OIIMOKAaMU WM Jlajdl HEeJOCTaTOYHO IOJIHBII
OTBET.

"YIOBIETBOPHUTENBHO" - KypCOBOM MPOEKT BBIIIOJIHEH B CPOK B COOTBETCTBHH C TPEOOBAHHMSIMHU K
cogepxanuto u opopmieHuto. Ilpoekt comepxut ommOKH B pacueTax M ueprexkax. Ha zammury
MpeJICTaBICHa TPE3EeHTAllus, BBHIMOJIHEHHAs C HapylleHHsMH TpeOoBaHuil. B mpouecce 3ammrhl
KypCOBOTO MPOEKTa CTYACHT B CBOEM JIOKJIa/ie OTPa3ujl HE BCE pa3/ielibl KypCOBOTO MPOEKTa, OTBETUI
HE Ha BCE BOIIPOCHI MpernoaaBaress, ejai rpyobie OMMOKH WK ajd HEJOCTaTOYHO MOTHBIA OTBET.
"He ymoBneTBOpUTEIHHO" - KypCOBOM MPOEKT HE BBHITIOJIHEH B CPOK B COOTBETCTBUH C TPEOOBAHUSIMH
K comepkaHuto U odopmiieHuto. Ha 3amuTy He mpeicTaBiieHa Mpe3eHTalus, BBHIOJHEHHas B
COOTBETCTBHUH C TpeOoBaHUAMU. B mpoiiecce 3aUThl KypcOBOTO MPOEKTa CTYACHT B CBOEM JOKJIAe
HE O0Tpa3uJI Bce pa3zelibl KypcOBOIo MPOEKTa M HE OTBETUJI Ha BOIIPOCHI MpenoaBaress

Ornenka «ommyuHO", "Xopomo", "yIOBIECTBOPUTEIHLHO" BBICTABISETCS TPH COOTIONCHUH CTYACHTOM
TpeOOBaHUH K COEPKAaHUIO KYPCOBOTO MPOEKTA U €ro 00beMy, U TPEOOBAHUH K €ro 3aIluTe.

OneHkKa «OTIMYHO», «XOPOLIO», «YIOBJIETBOPUTEIHHO» O3HAYAET YCIEUIHOE MPOXOXKIACHHE
MPOMEXKYTOUHOM arTectanuu. Eciu 1mo utoram npoBe€HHON MPOMEKYTOUYHON aTTECTAIUH,
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pe3yabTaThl  00ydarolerocss HE COOTBETCTBYIOT KPUTEPUI0 CPOPMHUPOBAHHOCTH KOMIIETEHIIUH,
o0yyaroniemMycsi BbICTaBIISIETCS OLICHKA «HE Y/IOBIETBOPUTEIHHOY.

Ilpomesxcymounas ammecmayus. Ixzamen, [llecmou cemecmp.

[IpomexyTouHasi arrectanus B ISTOM CEMECTpe HMPOBOAUTCS B BHIE dK3aMmeHa. [IpomexxyTouHas
arTectanus MPOBOAUTCA B (popMe OIEeHKHM MOpTHOIUO CTYAEHTa U YCTHOTO coOecelnoBaHHUS IO
owreram (3 Bompoca B Owmiere). B paMkax mpoBeaeHHs SK3aMEHa MperoaaBareb IMOATAITHO
OIICHUBAET MOPT(OINO CTYIEHTA U PE3yIbTaT OTBETa cTyAeHTa Ha OuseT. [Toprdomano 10mKHO OBITh
mpeiacTaBieHo B (¢opMe oT4yeTa IO UTOraM OCBOEHHUS JUCLHMIUIMHBI B AJIEKTPOHHOMN
nH(popmarmoHHo-00pa3oBarensHOi cpeae. [IpenogaBarenp nMeeT MpaBo 3a7aBaTh OO0yYaIOMEMYCs
JIOTIOJIHUTENBHBIE BOIIPOCHI, HO B IMpeieax COOTBETCTBYIOIIETO pa3jieia MPOorpaMMbl MOATOTOBKH K
sKk3aMmeny. [Ipu 3ToM 17 MOdy4YeHHs MOJIOKHUTEIbHOW OIIEHKU CTYAEHTY HEOOXOAMMO OTBETUTH HE
MEHee 4eM Ha | JOMOJHUTENbHBIN BOIPOC.

[Topsnox mpoBeeHNs SK3aMeHa:

1. Dk3aMeH MPOBOAUTCA B MEPUOJ SK3AMEHALIMOHHOM CECCHUM, MPEAYCMOTPEHHOM KaJleHIapHBIM
yueOHbIM rpadukom. He gomyckaeTcs mpoBeieHne 3K3aMeHa Ha MOCIeTHUX ayIUTOPHBIX 3aHATHUSAX.
2. DK3aMeH JOJKeH HauMHAThCsl B yKa3aHHOE B PACIMCAaHUU BpeMsl U MPOBOJUTHCS B OTBEICHHOU
i 3Toro aynutopuu. CaMOCTOATENbHBIN MEPEHOC SK3aMEHATOPOM BPEMEHU U MeCTa MPOBEIECHUs
HK3aMEHa He JI0IyCKaeTCs.

3. [IpenopaBarenb NPUHUMAET SK3aMEH TOJILKO MPU HAIWYUHM BEIOMOCTH M HajJexamuM oOpa3oM
0(OPMIICHHOM 3a4€THON KHIKKH.

4. Kputepuu OLIEHKM OTBETa CTyJEHTa Ha 3K3aMeHe, a Takxke (popMa ero mpoBeJeHHS TOBOASITCS
MIPEeroiaBaTesieM J10 CBEACHMSI CTYACHTOB /10 Havyalla HK3aMeHa Ha 3K3aMEHAIIMOHHOW KOHCYJbTalUH.
5. Pesynbrar 53K3aMeHa OOBSBISETCS CTYACHTY HEMOCPEICTBEHHO IIOCJIE €ro claud, 3aTeM
BBICTABIIETCA B HK3aMEHALIMOHHYIO BEIOMOCTb M 3aU€THYIO KHIWXKKY CTylaeHTa. [lomoxutenbHbie
OLIGHKH 3aHOCATCSA B 2K3aMEHAI[MOHHYIO BEIOMOCTb M 3aYETHYIO KHUXKY, HEYIOBIIETBOPUTEIbHAS
OLIEHKA IMPOCTABISAETCA TOJBKO B SK3aMEHAIIMOHHOW BEJOMOCTH. B ciiydyae HesBKHM cTylaeHTa Ui
Ca4yM SK3aMEHa B BEJOMOCTH BMECTO OLICHKH JIEIAeTCs 3alUCh «HE SBHIICS».

VYpoBeHb KauecTBa OTBETA CTYJEHTA HA HK3aMEHE OINpPEAEISeTCS C UCIOIb30BAaHUEM LKAl OIICHOK
«HEYIOBJIETBOPUTEIHLHOY, «YIOBIETBOPUTEIBHOY, «XOPOILIO0Y, KOTIUUHOM.

VYpoBeHb KauecTBa OTBETA CTY/ACHTA Ha K3aMEHE OIPEeEsIeTCs 10 CIEAYIOIUM KPUTEPHUSIM.

1. OueHka «OTIUYHO» TMPEAINOJIaraeT IMOJHOE M TOYHOE BBHINOJHEHHE KOMILUIEKCHOW 3alaud B
9K3aMEHalMOHHOM OusieTe. OTBEThI XapaKTePU3YIOTCS:

- CBOOOZHBIM BJIaJICHUEM OCHOBHBIMHM TEPMUHAMU U TIOHATUSMHU JUCLMILIUHBL,

- IOCJIEeIOBAaTEIbHBIM U JIOTUYHBIM H3JI0KEHHUEM MaTepuaia IUCHUTUIHHBI;

- IOTUYECKU 3aBEPIICHHBIMH BBIBOJIAaMU U 00OOIIEHUSIMH 10 TEME BOIPOCOB;

- UCYEPIBIBAIOIIMMU OTBETAMHU Ha JOMOJHUTENbHBIE BOIIPOCHI MPENnojaBaTers.

2. OlleHKa «XOpOIIO» TMpeAroyiiaraeT MOJIHOE W TOYHOE BBHINOJHEHHE KOMIUIEKCHOM 3aiadu B
HK3aMEHALlMOHHOM OuiieTe, HO HE BCerna TOYHOE M apryMEHTHPOBAaHHOE H3JIOKEHHE MaTepuala.
OTBETHI XapaKTepU3yIOTCS:

- 3HAaHHEM OCHOBHBIX TEPMHHOB U OHATUN AUCLUILIINHBL;

- IOCJIeI0BaTEIbHBIM U3JI0KEHUEM MaTepuaia JUCIUILINHEI,

- yMeHueM (popMyIupoBaTh HEKOTOPHIE 0OOOIICHHS M BBIBOJIBI 10 TEME BOIIPOCOB;

- MpaBWIbHBIMU OTBETaMU Ha JOIMOJHUTENIbHbIE BOIPOCHI MperojaBaTelisi, HO C HEKOTOPHIMU
HETOYHOCTSIMHU.

3. OueHka «ydOBJIETBOPUTEIBHO» MPEANOJaraeT IOMyIIEHUE TMOTPEIIHOCTE, HETOYHOCTEH |
OoMOOK B OTBETaX Ha KOMIUJIEKCHYIO 3a/ady, HO IpPHU 3TOM CTYIEHT oO0JiajaeT HEOOXOIMMBIMU
3HAHUSAMH VIS UX YCTPAHEHHUS O] pyKOBOJICTBOM Ipenoaasarens. [Ipu oTBeTe cTyneHt:

- IOTTyCKaeT OIMOKH B OCHOBHBIX TEPMUHAX U MOHATUSAX AUCLUUIUIMHBI,

- IPUMEHSET 3HaHUA U BIIAJIeeT METOJlaMU U CPEJICTBAMU PEILLEHUs 3a]iad, HO He JieJaeT 0000IIeHUs
Y BBIBOZIBI IO TEME BOIIPOCa,

- HEZIOCTATOYHO MOCJIE0BATEIBHO U MOJIHO U3JIaraeT MaTepual JUCUUTUIHHBIL.

4. OueHKa «HEyIOBIECTBOPUTENILHO» MPEAIOIaraeT Cleayolne XapakTepUCTUKNA OTBETA CTY/ICHTA!

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

- IOIyCKaeT CyIIeCTBEHHbIE OLIMOKY MPU U3JI0KEHUH MaTepuaia, KOTOpble HE MOXKET UCIIPaBUTh
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Ja)ke TIPU MOMOIIIH MTPETOoAaBaTesl.
OneHka «yIOBIETBOPUTENIBHO», «XOPOILIO» WU «OTIUYHO» O3HAYaeT YCHEIIHOE MPOXOKICHUE
WTOTOBOM MPOMEKYTOUYHOM aTTECTAIlUH.

Ecnu mo uroram nmpoBeA€HHON MTOTOBOW aTTeCTAllMU MO TUCHUILIMHE, Pe3yJbTaThl 00ydaromerocs
HE COOTBETCTBYIOT KPUTEPHIO CHOPMHUPOBAHHOCTH KOMIIETEHIMH, OOYy4alolEeMyCsl BBICTaBISETCS
OLIEHKA «HE YOBJIETBOPUTEIHHOY.

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

— «omm4aHOoY - 900-1000 6amioB

— «xoporro» - 750-899 6annor

— «YyIOBJIETBOpUTETHHO» - 600-749 Gamios

— CHEYJIOBJIETBOPUTEILHOY - MeHee 600 6aoB.

6. MaTepuaibHO-TeXHHUYECKOE U Y4eOHO-MeTOAUYeCKoe odecneyeHue QU CIUTIIHHbI
6.1. IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON Y4eOHOH JTUTEPATYypPbI

OcHoenas rumepamypa

1. ®ponoB B. ®. Jlekuuu mno kypcy «llpomeccsl u anmapaTsl XMMHUYECKOM TEXHOJIOTHI
[Onexrponnslii pecypc]: - Cankr-IlerepOypr: XUMU3IAAT, 2020. - 608 - Pexum pocryna:
http://www.iprbookshop.ru/97816.html

2. Pomankos II. I., ®posos B. ®@., ®nucrok O. M. MeTonbl pacuera MpoueccoB M anmnaparoB
XUMHUYECKON TEXHOJOTUU (MpuUMepbl W 3amaun) [DnektpoHHbIl pecypc]: - Cankrt-IlerepOypr:
XUMM3JIAT, 2020. - 544 - Pexxum noctyma: http://www.iprbookshop.ru/97815.html

3. bopucos I'.C., bpsikoB B.II., Karan C.3., KoBanes FO.H. OcHoBHBIE IpoliecChl U ammaparsl
XUMHUYECKON TeXHOJOoruu [DneKTpoHHbIN pecypc]: - W3nanuwe 3-e us3a., crep. Ilepemeuarka c
n3ganusg 1991 1. - Mocksa: AnbsaC, 2007. - 493 c.

4. PazunoB,, A. U. IIporeccsl u anmaparbl XUMHYECKOW TEXHOJOTUHU: ydeOHoe mocooue / A. .
Pazunos,, A. B. Knunos,, I. C. JIpsikoHOB,. - [Iponeccsl u anmaparbl XUMUYECKOH TEXHOJOTHH -
Kazanb: Kazanckuil HallMOHAJIBbHBIM HCCIEA0BATEILCKUN TEXHOJOTMYECKUH yHuBepcutet, 2017. -
860 c. - 978-5-7882-2154-0. - Tekct: snexrponnsiif. / DBC IPR BOOKS: [caiir]. - URL:
http://www.iprbookshop.ru/75637.html (mara oGpamenus: 15.09.2022). - Pexum npocryma: mo
MOJIITUCKE

Lononnumenvnasn rumepamypa

1. BoGnukoga,, T. B. Ilporeccsl u anmaparsl MUIIEBBIX MPOU3BOACTB: yueOHoe mocodue / T. B.
Bob6mnuxoBa,, C. H. IllnsikoB,, A. B. [lepmsikos,. - IIpomecchl u anmapaTsl MUIIEBBIX TPOU3BOICTB -
Craponoinb: CTaBpOIOJbCKUNA TOCyJapCTBEHHBIN arpapHblil yHusepcuret, AI'PYC, 2013. - 212 c. -
9078-5-9596-0958-0. - Tekct: onekrponnwni. // 3BC IPR  BOOKS: [caiir]. - URL:
http://www.iprbookshop.ru/47344.html (mara oOpamenus: 15.09.2022). - Pexxum pnocrtyma: Imo
MOATHCKE

2. boponynun,, JI. M. Ilpoueccel u anmaparbl XUMHYECKOW TEXHOJOTHH: yueOHoe mocooue / JI.
M. boponynun,, B. H. WUBanen,. - [Iponeccsl n anmaparbl XUMUYECKOH TexHOJIOrMU - KemepoBo:
KemepoBckuil TEXHOJIOTMYECKUA HMHCTUTYT NUIIEBOM mnpomeinuieHHoctH, 2007. - 168 c. -
978-5-89289-435-7. - Texkcr: onekrponnsiii. // OBC IPR  BOOKS: [caiir]. - URL:
http://www.iprbookshop.ru/14388.html (mara obpamenus: 15.09.2022). - Pexum npocryma: mo
HOATHUCKE

3. I'yxens FO. A. Ilpomeccsl u ammaparsl XUMHYecKod TexHomoruu. Y.3. MaccooOMeHHbIE
IIPOLIECChl M ammaparbl [DNeKTpoHHBIH pecypc|: - biaroBemeHck: AMYpCKHIl TOCYapCTBEHHBIN
yauBepcuret, 2020. - 145 - Pexxum pocrtyma: http://www.iprbookshop.ru/103908.html
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4. CucTteMHBIN aHAJIU3 MPOLECCOB U allapaToB XUMUYECKOW TEXHOJIOTHH: yueOHOoe mocodue / 3.
. Usanuuna,, E. C. Yepnskosa,, H. C. benunckasa, E. H. WBamkuna, - CucteMHbIil aHaiu3
MPOLECCOB M allllapaTOB XWMHYECKOM TEXHOJNOrMU - ToMck: TOMCKUH MOJUTEXHUYECKUN
yauBepcutet, 2017. - 115 c. - 978-5-4387-0787-5. - Tekcr: anexrponnsiii. // 36C IPR BOOKS:
[caiiT]. - URL: http://www.iprbookshop.ru/84033.html (mara oGpamenus: 15.09.2022). - Pexum
JOCTYTIA: TIO TIOJMTUCKE

6.2. IIpogeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «AHTepHET», K KOTOPBIM 00ecne4nBaeTcst
AOCTYI 00y4aKOUIUXCS

Ipogpeccuonanvuvie 6azvl OaHHbIX

1. https://www.gost.ru/ - Odunuansusiii caiit dexepanbHO CIIy>)KOBI TOCYIapCTBEHHOM
craructuku Poccuiickon @enepaunn

2. eLibrary.ru - Ilopran Hay4HbIX TyOIUKaIIUN

Pecypcor « Unmeprem»

1. http://www.elsevierscience.ru - Elsevier : [ u3garenb HaydYHO-TEXHUYECKOH, MEIUIIMHCKON
muteparypsl| / Elsevier Science and Technology (S&T)

2. http://www.studentlibrary.ru - 9bC «Koncynsrant crymenta» : / OOO «llomutexpecype». —
Mocksa

3. http://www.iprbookshop.ru - BC IPR BOOKS : snekrponnas 6ubnuoreunas cuctema / OO0
Kommnanus «A# [Tu Ap Menuay., m.pea. E. A. borareipeBa. — [CapatoB|

4. http://www.studentlibrary.ru - 9bC «Koncynsrant crymenta» : / OOO «llomutexpecype». —
Mocksa

6.3. IIporpamMHoe oGecnieyeHre U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
NPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE
Jnst obecrieueHust peaau3aluy JUCIUIUTMHBI UCTIONB3YETCsl CTaHAAPTHBIA KOMILJIEKT IPOTrPaMMHOTO
obecrieuenust (I10), Brmovaromuii peryasipHo OOHOBIsIEMOE CBOOOJHO pAacHpOCTpaHseMOe U
munensuondoe 10, B T.u. MS Office.

[IporpamMmMHOe oOecrmieueHue AJsi aJanTaluud 00pa30BaTENbHBIX PECYPCOB JUIsI OOYyYAIOIIUXCS W3
YKCJIa JIUL C OTPAHUYEHHBIMU BO3MOXHOCTSAMH 3/JOPOBBSI:

ITporpamma sxpanHoro noctyna Nvda - mporpaMMa 3KpaHHOTO JOCTYIa K CUCTEMHBIM M O(HCHBIM
NPUIIOKEHUSM, BKITIouasi web-0pay3epsl, IOYTOBbIe KIHEHTHI, IHTepHET-MecCeHKEPhl U O(hUCHBIE
nakeTbl. BcTpoeHHas nmonepikka pedyeBoro BeiBoga Ha 6onee ueM 80 s3pikax. [lomaeprkka 60ib11oro
yrcaa OpaillIeBCKUX TUCIICEB, BKIIIOYAs BO3MOKHOCTH aBTOMAaTHUECKOTO OOHAPY)KEHUSI MHOTUX U3
HUX, a TaKKe MOoJIepkKKa OpaiIeBCcKOro BBOAA AJIs JUCIIJIEeB ¢ OpaitieBckol KiaBuatypoil. Urenue
3JIEMEHTOB YIIPABJIEHUS U TEKCTA IIPU UCIIOJIb30BAaHUH JKECTOB CEHCOPHOI'O 3KpaHa.

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMDbL)

1. Autocad 2019;
2. Mathcad Prime;

Ilepeuensb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3yercs.

6.4. CieniuajibHbIe NIOMeLEHUS], J1IA00PATOPUHU U J1adopaToOpHOoe 000py10BaHUE
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Jlns obecrieueHusl peanu3aluy TUCHMILIMHBI UCHOJb3YeTCsl 000pynoBaHHE OOIIEro Ha3HaueHUs,
CICUATM3UPOBaHHOE 000PYIOBaHUE, 000pYI0BaHKE, 00CCIICYMBAIOIICE A TAI[MIO IEKTPOHHBIX U
NeyaTHbIX 00pa30BaTeNbHBIX PECYPCOB [UIs OOyYalOMIMXCA M3 YHCIA JIUI C OrpaHUYCHHBIMHU
BO3MO)KHOCTSIMU  3/IOPOBbs, HAOOpPBI JIEMOHCTPALMOHHOTO OOOpYIOBAaHUS W Yy4eOHO-HAIIISTHBIX
MOCOOUH MO CIHCKY.

O6opynoBanue 00IIETO HA3HAYCHHS:

[Ipe3enranmonHoe 00opynoBaHUE (MYJIBTUMEIUA-TIPOEKTOP, FKPAH, KOMIIBIOTED IJIsl YIIPABICHUS) -
U1 IPOBEEHUS JIEKIIMOHHBIX U CEMUHAPCKUX 3aHSATHH.

KomnbroTepHslit kiacc (¢ BbIxogoMm B Internet) - ans opraHuzanuy CaMOCTOSATENBHOW paboThI
00y4Jaromuxcs.

OO6opynoBanue, OOECIEUMBAIONICE AANTAUI0 DICKTPOHHBIX M TIEYaTHBIX O00pa30BATEIbHBIX
pecypcoB Ui 00ydaromMXCs U3 YKCIA JIUMI C OTPAHUYEHHBIMU BO3MOXXHOCTSIMH 3/10pOBBS (MECTO
pa3MeleHus - yueOHO-METOANYECKHUI OT/IeIN, yCTaHABIMBACTCS 110 MECTY NMPOBEACHUS 3aHATHH (Ipu
HEOOXOIMMOCTH)):

VYerpoiictBo mopraruBHoe s yBenumueHuss DION OPTIC VISION - mnpeana3zHadeHo Jist
O0y4YaroILINXCsl ¢ HApYIIEHHEM 3PEHHS C IIeNbI0 YBETMUEHHs TEKCTa U MoJ00pa KOHTPACTHBIX CXEM
n300paKeHUS;

DOneKTpoHHBIN py4yHOIl BuaeoyBennunutens Bigger D2.5-43 TV - npennasHaueHo A 00ydaromuxcs
C HapYILLIEHUEM 3PEHHUS [UIsl YBEIMUEHUS U UTEHUS IJIOCKOIIEYaTHOIO TEKCTA;

Pagnoxnace (paauomukpodoH) «Coner-PCM» PM-6-1 (3aymHblii MHAMKTOP) - TOPTaTHBHAS
3BykoBasi FM-cucrema s oOyd4aromuxcsi C HapylIEHHEM CilyXa, YAyd4llaromias BOCHpPUSATHE
rOJIOCOBOM MH(pOPMALIUH.

Criennanu3upoBaHHOE 000PYIOBAHHE:
y4eOHBIC TTOMEIIICHHSI
"TeneBuzop LG 32CS460.HD.USB. XKK32""" - 1 wt.
Bakyywm-BbIliapHasi ycTaHOBKa - 1 1IT.
JlaGopaTopHasi yCTaHOBKa I0 HW3Y4YEHHUIO padOTHl CYMIWIBHOTO ImKada ¢ HWHPpaKpacHBIM H
KOHBEKIIMOHHBIM AP HeKToM - 1 1mT.
Hacoc Bakyymusiii 2VP-2, Stegler - 1 mr.
HoyTt6yk Lenovo Idea Pad L 340 - 1 mmT.
ITpoektop Acer X122 - 1 mr.
CymmutbHbId mkad - 1 mT.
VYyeOHast ycTaHOBKA JUIS U3YUYECHUS JUIS U3YUeHUS PEKTU(DUKAMOHHON KOJIOHHBI - 1 MIT.
YueOHast ycTaHOBKA )1 HCCIIEIOBAHUS TIpoliecca MpOCTOM MEPEToHKH - 1 TIT.
VYyeOHast ycTaHOBKA ISl UCCIIEIOBAHMS ICEBIO0OKIKEHHOTO C10s - | mIT.
"Kommnbrorep ""Heke Ontuma 2013""" - 1 mt.
Cuctemnsrnii 6ok HEKC tun 3 - 1 m.

7. MeTonnuyecKue yKa3aHusi 0 OCBOCHHUIO TUCHUIJIMHBI (MOXYJIs1)

B xome peanuzanuu y4eOHOro mporecca IO IUCHUIUIMHE TPOBOMATCS Y4YeOHbBIC 3aHSATHUS H
BBITIOJTHACTCA CaMOCTOATCIIbHAasA pa60Ta. Ilo BOIIpOCaM, BO3HUKAOIIUM B IMPOIECCCC BLIMTOJHCHUA
CaMOCTOSTENIbHOW PabOThI, MPOBOATCS KOHCYJIBTALIUH.

JUnst opraHu3alii M KOHTPOJS CaMOCTOSTENbHONH pabOThl OOYyYaIOLIMXCs, a TaKKe MPOBEICHHS
KOHCYJIBTallu{ PUMEHSIOTCS HHPOPMALIMOHHO-KOMMYHUKAITMOHHBIC TEXHOJIOTUH:
Nudopmuposanue: http://edu.spcpu.ru/course/view.php?id=1431

Koncynsruposanue: http://edu.spcpu.ru/course/view.php?id=1431

Kontpons: http://edu.spcpu.ru/course/view.php?id=1431

Pa3memienune yueOHbIX Marepuanos: http://edu.spcpu.ru/course/view.php?id=1431

Y4eOHo-MeToquuyeckoe o0ecreueHue:
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MapkoBa A.B. MaccooOMeHHBIE MPOIECCH U amnmapaThl XUMHUYECKON TEXHOJOTHUHU : AJICKTPOHHBIN
ydueOHO-MeToanyeckuii komiuieke / A.B. Mapkosa ; ®I'bOY BO CIIX®Y Munszapasa Poccun. —
Cankr-IletepOypr, 2019. - Teker AIIEKTPOHHBIN. - URL:
https://edu-spcpu.ru/course/view.php?id=1431 — Pexxum moctyna: ajist aBTOpU3UP. MOIH30BATEIICH.

Memoouueckue ykazanus no popmam padomot

Koncynemayuu 6 nepuoo meopemuuecxkozo ooyuenus

Koncynpraniuu B mepuoJ TEOPETUYECKOro OOy4YeHMs MpeaHa3HAueHbl UIS Pa3bsCHEHUS MOpsIKa
BBITIOJTHEHHSI CAMOCTOATEIHLHON PaOOTHI M OTBETA Ha CIOKHBIE BOIIPOCH! B U3yUEHUU JTUCLUUTUIHHBI.

Jlexyuu

Jlexumu npeaHa3HAYSHBI JIs1 COOOIICHHS 00YUYaIOMUMCSI HEOOXOUMOTO JIJIsT U3YUCHUS AUCITUTUTHHBI
o0beMa TEOPETUYECKOTO Marepuana. B paMkax Jeknuid mpemnojaBaTelieM MOTYT PEan30BBIBATHCS
CJIeIYIOINE HHTEPAKTUBHBIE 00pa30BaTeIbHBIC TEXHOJOTUH: BEOMHAP.

JlabopamopHhule 3anamus

Texymuuii KOHTPOJIb 3HAHUI OCYLIECTBISAETCS HA JJAOOPATOPHBIX 3aHATHIX U IPOBOJAUTCA B hopMe:
Ot4er o naboparopHoii paboTe

Kparkass xapakreprcTuKa OLEHOYHOTO CPEACTBA: CPEACTBO, MO3BOJIIONIEE OIEHUTH CIOCOOHOCTH
00y4aroerocss CaMOCTOSITENIbHO BBIMOJHATH y4eOHBbIE 3a/Jaud M 33JaHUSl C HCIIOJIb30BAHUEM
CTELMATU3UPOBAHHOTO O0OpYIOBaHUS U (WJIM) NPOTPAMMHOTO OOecredeHusi, 00ecCreueHHYIO
COBOKYITHOCTBIO TEOPETUYECKUX 3HAHUU.

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

Kparkass ~ xapakTepucTHKa  OLEHOYHOTO  CpEACTBA:  NPEACTaBIsieT  coOOl  cucremy
CTaHJAPTU3UPOBAHHBIX 3a/IaHUH, TTO3BOJISIONIYI0 aBTOMAaTH3HPOBATh MPOLEypY U3MEPEHHs YPOBHS
3HAHUI U yMEHHI 00yJaromerocs.

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

IIpakmuueckue 3anamus

[IpakTudyeckue  3aHATUS  NpEeIlyCMaTpUBAIOT  MPUMEHEHHE  MPENojaBaTesieM  Pa3IHYHBIX
MHTEPAKTHBHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHI M aKTUBHBIX (opM oOyueHUs: TeKyuuii KOHTPOJIb
3HAHUI OCYIIECTBISIETCSA Ha MPAKTUYECKUX 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 pa3zieiy.
[IpencrapieHne OLIEHOYHOTO CPENICTBA B OLEHOYHBIX MaTepUaiax: KOMIUIEKT KOHTPOJIbHBIX 3alaHHH
110 BapHaHTaM.

Otuet o npaxkTuyeckoit padore

Kparkast xapakreprcTUKa OLEHOYHOTO CPEACTBA: CPEACTBO, MO3BOJIIONIEE OLEHUTH CIIOCOOHOCTH
00y4aroerocss CaMOCTOSITENIbHO BBIMOJMHATH y4eOHBbIE 3a/Jaud M 33JaHUS C HCIIOJIb30BAHUEM
CTELMATM3UPOBAHHOTO O0OpYIOBaHUS Y (MJIM) NPOTPAaMMHOTO OOecredeHusi, 00ecreueHHYIO
COBOKYITHOCTBIO TEOPETUYECKUX 3HAHUU.

[IpencrapieHne OLEHOYHOTO CPEACTBA B GOHIE: TPEOOBAHUS K CTPYKTYPE U COACPIKaHUIO OTYETA.
IIpoekra

Kparkass xapakTepucTHKa OLEHOYHOTO CpPEACTBA: NPEACTaBIsIeT COOOW KOHEUHBIH MPOIYKT,
MoJy4aeMblii B pe3yiabraTe IUIAHUPOBAHHMS W BBINOJHEHHMS  KOMIUIEKCA  Y4YeOHBIX U
UCClleIoBaTeNbCcKUX 3anaHuil. Ilo3BosnseT OnEeHUTh YMEHHS OOYyYaroIUXCsl CaMOCTOSTEIbHO
KOHCTPYMpOBaTh CBOM 3HAaHUS B TMPOIECCe pEIHICHUS MPAKTUYECKHX 3amad U mpoliem,
OPHEHTUPOBAThCS B  HMH(MOPMALIMOHHOM MPOCTPAHCTBE U  YPOBEHb C(HOPMUPOBAHHOCTH
aHATUTUYECKUX, UCCIIEIOBATEIbCKUX HABBIKOB, HABBIKOB PAKTUYECKOTO U TBOPYECKOTO MBIIILICHUS.
Mo’KeT BBIIOIHATHCS B MHMBHIyaJIbHOM MOPSIKE WM IPYTION 00yJaromuxcs.
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[IpencraBieHne OLIEHOYHOTO CpEACTBa B OICHOYHBIX MaTepHaliax: TEMbl TPYIIOBBIX HW/UIU
WHAUBUAYAIbHBIX IPOCKTOB.

Tect

Kparkass =~ xapakTtepucThka  OLEHOYHOTO  CpEACTBa:  MpeicTaBisieT  co0oil  cucremy
CTaHJapTU3UPOBAHHBIX 33JaHUMN, MO3BOJISIIOIIYI0 aBTOMATU3UPOBATh MPOLEAYPY U3MEPEHUsT YPOBHS
3HAHUN ¥ YMEHUN 00yJaroIerocs.

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