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Iean ocBoOeHUsI TUCHTUTITIHHBI

[lenr mpenogaBaHus AUCIUIUIMHBI COCTOMT B IMOJATOTOBKE KBaTU(UIMPOBAHHOTO
OakanmaBpa HanpapieHuss mnoAroroBkd 18.03.01 «Xumuueckas TEXHOJOTHA», B
UH(QOPMHUPOBAHUM CTYJEHTOB O  KjiaccUUKAIMKM, YCTpOMCTBe, paboTe U pacuere
TEXHOJIOTHYECKOTO0 000pPYIOBAHUS LIEXOB, IPOU3BOIAILIMX HEOPIraHUYECKUE BEIIECTBA.

3amaun u3ydeHus: JUCITUTUTHHBL

- pPacCMOTpPEHHE OCHOBHBIX KPUTEPHEB W TMPHUHIIUIIOB BHIOOpa 00OPYIOBaHUS M
MaTepuaos;

- U3yuyeHue (PU3NYECKUX OCHOB PabOThI, TEXHOJOTUYECKUX MPUHIIUIHAIBHBIX CXEM
KOHCTPYKIIMH W HaumOoJiee TUNUYHBIX NPUMEPOB YCTPOWCTB MAIUH IPOU3BOJICTBA,
OPUMEHSEMBbIX Ha Pa3jIM4HbIX JTanax IPOU3BOJICTBEHHO-TEXHOJOTMUYECKOTO IUKI C
MPUBEJCHUEM WIITIOCTPATUBHOTO MaTepuania M TEXHUYECKUX XapaKTEPUCTHUK IO BUIAM
000py10BaHUS;

- J1aThb NPEJCTaBIEHHE OCOOEHHOCTEW MPOLECCOB, MPOUCXOMAS[IIMX Ha 3Tanax
TEXHOJIOTHYECKOTO0 IMKJIa B 3aBUCUMOCTH OT OCOOEHHOCTEH U  KOHCTPYKLHMA
000py10BaHUS;

- U3YYUTHh MPUHIUIBI BbIOOpAa TOTO WM HMHOTO OOOpPYAOBAHHS JUIsl PEIICHUS
KOHKPETHBIX 33/1a4 B 3aBUCUMOCTH OT MPOU3BOJICTBEHHBIX YCIOBUIA.

Nzyuenune JUCHUIUIUHBI TOJIKHO OCHOBBIBAThCS Ha CJIEIYIOLIUX
PO ECCUOHANIBHBIX CTaHJAPTAaX:

- 26.001. Coenuanuct no 00ECHeYeHUI0 KOMIUIEKCHOTO KOHTPOJIA MPOU3BOJICTBA
HaHOCTPYKTYPHUPOBAHHBIX KOMIIO3UITMOHHBIX MAaTEPHAIIOB;

- 26.004. Cneunanuct o MpOU3BOACTBY BOJOKHHUCTBIX HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MaT€pUaJIOB;

- 24.075. Unxenep-ucciienoBaTedb B 00JaCTH pas/ieTICHUs] H30TOTIOBY.

Mecto aucuumiaunabl B crpykrype OOII BO

[IpenonaBanue TUCIUIUIMHBI Oa3upyeTcs Ha MEKIUCIUTUIMHAPHBIX CBS3AX H
HEpa3pbhlBHO CBA3aHO C W3YYEHUEM TaKuX MAUCIUIUIMH, KaKk MaTeMaruhka, oOmas
XUMHUYECKas TEXHOJOTHsA, WH(POPMATHKA, TMPOIECChI W  amnmaparbl XUMHYECKOU
TEXHOJIOTUH, HOBbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU B MTPOPECCUOHAIEHOMN JIESITEIbHOCTH.
[lomy4yeHHbie 3HAHUS 10 AWCIUIUIMHE TMOTPEOYIOTCS M7 W3Y4YEHUsS CIelUaIbHBIX
XUMUYECKUX M TEXHOJIOTMYECKUX TUCIUILIINH U MPAKTHK, TAKUX KaK:

- TEXHOJIOTHSI MUHEPAJILHBIX YI0OPEHUH, COJIEH U IMIeTI0ueH;

- CHCTEMBI yIPAaBIICHUS XUMHUKO-TEXHOJIOTHUYCSCKIUMHU TIPOIIECCAMU;

- XUMHAYECKHUE PEaKTOPHI;

- MOJICTMPOBAHNE XUMUKO-TEXHOJOTUYECKUX MTPOLIECCOB;

- MPOX3BOACTBEHHAS MTPaKTHKa (IPEAAUILIIOMHA).

[Tocie n3ydeHus: MUCIUTIITUHBI BBITYCKHUKH JOJKHBI OBITh TOTOBBI K BBITIOJHEHUIO
CJIEIYIONTUX TPYAOBBIX (PYHKITUH:



- A/06.6. Pa3zpaboTka mpeyioKeHUd M0 KOMIUIEKCHOMY HCIOJIb30BAHUIO CBHIPhS U
YTUIK3AIUU OTXO0JI0B ITPOU3BOICTBA;

- A/02.6. Or6op mpod MO TEXHOJOTUYECKOW IIEMOYKE pa3AesIeHUs] U30TOIMOB,
00paboTKa pe3yIbTaTOB aHAIM3a U MOKa3aHUi MPUOOPOB;

- D/01.6. ComepuieHCTBOBaHHE TEXHOJIOTHH, MEXaHU3alUs W aBTOMAaTH3AIIUS
MIPOU3BO/ICTBEHHBIX MPOIIECCOB;

- D/02.6. [Ipenynpexnenne Opaka Ha y4acTKe M IMOBBIIIICHUE KaYeCTBA U3ICTHH.

- D/04.6. CoctaBiieHre OTYETHOCTH O MPOM3BOACTBEHHOM JICITEIILHOCTH I1eXa (Y9acTKa).

- B/06.6. CocTtaBneHnre 0TYETHON HAyYHOTEXHUUYECKOM TOKYMEHTAIIUH;

- B/02.6. IlpoBeneHue OSKCIEPTU3bl TEXHUYECKUX JIOKYMEHTOB IIPOM3BOJICTBA
HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MAaTE€pPUAIOB Ha COOTBETCTBHE TPEOOBAHUSIM
BHYTPEHHETO PBIHKA M SKCTIOPTHBIM TPEOOBAHUSIM.

- B/03.6. CocraBineHue TEXHUYECKHX 3aJaHM Ha TMOATOTOBKY IPOEKTOB
TeXHUYECKUX CTAHJIAPTOB IPOM3BOJICTBA HAHOCTPYKTYPHPOBAHHBIX KOMITO3UITHOHHBIX
MaTepHuaoB.

Komnierenuum ody4yaromerocsi, (popMupyemMbie B pe3ybTaTe 0CBOCHHUS TUCHHUIINHBI

B nporiecce ocBoeHUsI TaHHON AUCIUIUIMHBI y CTyAeHTa GOPMUPYIOTCS CIIETYIOIINE
KOMITETCHIINH:

— npo(eccrOHabHbIE
Kon
HaumeHnoBaHue KoMIeTeHIIMN WHaukaTopsl JOCTHKEHHUSI KOMIETEHIIUH
KOMIIETEHINH
[1K-2 CIIOCOOEH MCI0JIb30BATh 3HAHUE 3-1IK-2 3Hath cBOICTBAa XUMHUYECKHUX
CBOWCTB XUMHUYECKUX IJIEMEHTOB, 3JIEMEHTOB, COEIMHEHUI 1 MaTEepUaJIOB HA UX
COEIMHEHUI U MaTepHaJioB HA UX OCHOBE /J151 COOJTIOICHUS TEXHOJIOTHYECKOTO
OCHOBE JJIs PeLIeHUs 3a1a4 perimameHTa
poeCCHOHAIBHON e TEHHOCTH V-IIK-2 YMeTs ucnonb30BaTh 3HAaHUSI CBONCTB
XUMHUYECKHX 3JIEMEHTOB, COEIMHEHUN U
MaTepHajIoB Ha UX OCHOBE JUIsl PEIICHHUs 3a1a4
I10 BBIITYCKY MIPOAYKIMU B CTPOTOM
COOTBETCTBUH C TEXHHUUECKUMHU TPEOOBAaHUSIMU
B-I1K-2 Bnaners HaBbIKaMH pa3pabOTKu
MIPEJIOKEHUS IO KOMIUJIEKCHOMY
HCIIOJIB30BAHHUIO CHIPbS U YTUIN3ALUU OTXOJI0B
MIPOU3BOJICTBA
I1K-3.1 CriocobeH aHaTM3upoBaTh 3-I1K-3.1- 3HaTh TEeXHUYECKYIO U
TEXHUUYECKYIO0 U HOPMAaTUBHYIO HOPMAaTUBHYIO IOKYMEHTAIIHIO 110
JOKYMEHTAIUIO, BBISIBIIATH U TEXHOJIOTHYECKOMY 00€CTIeYEeHUIO
YCTPaHATh OTKJIIOHEHHSI OT PEKHUMOB MIPOM3BOJICTBA HEOPTAHWYECKUX BELIECTB MPU
paboThl 000pyIOBaHUS TPOU3BOJICTB | BBIABICHUU U YCTPAHEHUU OTKJIOHEHHH OT
HEOPraHUYECKUX BEIECTB U peXUMOB paboThl 000pYAOBaHUA U
NapaMeTpOB TEXHOJIOTUU TEXHOJIOTMYECKHUX IIapaMeTpOB
HEOPraHUYECKUX BELIECTB VY -TIK-3.1 — YMeTh KOHTPOJIUPOBATH
TEXHOJIOTMYECKUH MTPOLIECC IPOU3BOICTBA
HEOpPraHMYECKUX BEIIECTB, BBISIBIATH U
YCTPaHATh UX OTKJIOHEHUS
B - I[IK-3.1- BnageTts HaBbIKaMU 0000IIEHUS




PE3YNBTaTOB UCTIBITAHU, TIPOBEACHHBIX HA
MIPOU3BOICTBEHHOM 000PYI0BaHHH

I1K-4 CIOCOOEH Y TOTOB OCYIIECTBIISATh 3-11K-4 3nath TpeboBaHMs, MPEIbABIICMbIC K
TEXHOJIOTHYECKUH TPoLIecc B TEXHUYECKON JOKYMEHTAIINH, ChIPBIO,
COOTBETCTBUU C PETJIaMEHTOM U Matepuaiam, rnonydpadpukaram,
MCIIOJIb30BaTh TEXHUYECKUE CPEICTBA | KOMIUICKTYIOIIUM U3JIETUSM U TOTOBOM
JUTSL U3MEPEHUsT OCHOBHBIX MPOYKIHH
[1apaMeTPOB TEXHOJIOTUYECKOI0 V-1IK-4 YMeTh KOHTPOJIMPOBATH
polecca, CBOMCTB ChIPbs U 3¢ (HEeKTUBHOCTH PACXOIOBAHMUSI ChIPbS U
MPOTYKLIUU OCHOBHBIX MaTE€pPHAIIOB B COOTBETCTBUH C

peraamMeHToM

B-I1K-4 Bnaners HaBBIKAMU UCIIOIL30BAHUS
TEXHUYECKUX CPEACTB JIJISl U3MEPEHUS
OCHOBHBIX ITaPaMETPOB TEXHOJIOTHUYECKOTO
rpoliecca, CBOMCTB ChIPhS, NPOAYKLIUU U
pa3pabarbIBaTh TEXHUYECKYIO JOKYMEHTAIUIO

[1K-12 CIOCOOEH MCIOIIb30BaTh 3-1IK-12 3naTh COBpeMEHHbBIE
WH(OPMAIMOHHBIE TEXHOJIOTHUH TIPU MH()OPMAIIMOHHBIC TEXHOJIIOTUU TIPH
pa3paboTKe IPOEKTOB pa3paboTKe TEXHOJIOTMYECKUX MMPOCKTOB

V-TIK-12 Ymetb 006pabaTeiBaTh HHGOPMAITHIO
C MCTIOJIb30BAaHUEM MPUKIIATHBIX
MIPOTPAMMHBIX CPEJICTB IIPH pa3paboTke
TEXHOJOTHYECKUX MPOEKTOB
B-I1K-12 Baaners HaBbIKAMH UCIIOJIL30BAHUS
CETEeBBIX KOMITbIOTEPHBIX TEXHOJIOTHI U 6a3
JAHHBIX TIPU Pa3pabOTKe TEXHOJIOTHUECKUX
MIPOEKTOB
Sanaim BOCIIMTAHUS, PC€ATUIYEMbBIC B paMKaX 0CBOCHUA IUCHUIIINHBI
Hcnons3oBanue
. Bosneuenue B
Hanpasnenue/ Co3nanue ycioBHi, BOCIIUTATEIBHOTO
Lenu o0ecrneunBaroIux MOTEHLIMaja y4eOHOM PaSHOTLIAROBYIO
BHEYUYEOHYIO JESTeIbHOCTh
JUCHUTUTUHBI
B-18 dbopmupoBaHue Hcnons3oBanue 1.Opranuzanust Hay4Ho-
OTBETCTBEHHOCTH 3a BOCIIUTATEIBLHOTO MPaKTUYECKHUX
npodeccroHaNIbHbIN MOTEHIMAJa TUCIIUTLINH KOH(EPEHIIH, KPYTIIbIX
BBIOOD, npodeccruoHanbHOTO CTOJIOB, BCTPEY C BEAYLIUMU
npodeccrnoHalbHOE MoayJist st GOPMUPOBAHUS |CTICITHATTHCTAMH
pa3BUTHE U y CTYEHTOB MpeANPUATHI
npodeccuoHaIbHbIC OTBETCTBEHHOCTH 3a CBOE€  [IKOHOMUYECKOTO CEKTOpa
perieHus npodeccuoHanbHOE ropo/ia 1o Bonpocam
pa3BUTHE TIOCPEICTBOM TEXHOJIOTUYECKOTO
BBIOOpA CTyIEHTaMHU nuaepcra Poccun.
VHIUBUTYJTBHBIX 2. YuacTtue B MOJr0TOBKE
00pa3oBaTeIbHBIX MyOIUKanuii B
TPaeKTOPHIi, OpraHU3alid | BBICOKOPEUTHHTOBBIX
CUCTEMBI OOIICHUS MEeXAY | PELEH3UPYEMbIX HAYYHBIX
BCEMH yYaCTHUKAMH W3IaHMSIX
00pa3oBaTeIbHOTO
mpolecca, B TOM YUcJIe ¢
HCIIO0JIb30BaHUEM HOBBIX
MH(OPMAITMOHHBIX
TEXHOJIOTUH.




CTpykTypa u conep:xanue y4eOHOM IUCHUININHBI
JucuuninHa mnpenojaeTcss CTyJIEeHTaM Ha 5 Kypce.

JMHUCHMILIMHBI COCTABIISIET 2 3aUeTHBIE SIMHHUIEL, /2 aK. Jaca.
Kanenaapubiid miian

O6mass TPyJA0EMKOCTh

Ne | Ne Bujbl yueOHOM neATEILHOCTH
| (B yacax) Makcu
a ¢ % s ATTecTa M Mastb:
3 M HaumenoBaHue pazaesa = b Paziena HBbIH
a bl (TeMbl) TUCHHUILINHBI e = ( 0aJsn
e = S = (bopma) 3a
a & g2 |8 5 | © paszen
> ) < [=% [~ ™
a =2} = = = @)
1 Pazne IlpuHuunsl Bb160pa 000pyA0BAHUSA 1 MATEPHAJIOB

1 1 | Knaccudukanus mporeccoB 1 3 12 113 25

XAMHYECKON TEXHOJIOTUH U (TMCBEMEHHO)

o0opyoBaHus
1 2 | OCHOBHBIC PUHITUTIBI 2 12

MaKCHUMaJIbHOTO

UCTIOJIB30BAaHUSI PA3HOCTH

MOTEHIINAJIOB U CBHIPBS
1 3 | OcHOBHBIE IPUHIIUIIBI 1 7

MaKCHUMaJbHOTO

UCTIOJIb30BaHUS SHEPTUH U

o0opyoBaHus

2 Pa3ges OcHOBHOE M BCIIOMOraTe/ibHOe 000py/10BaHue

2 4 | I'panynstopsl 2 3 9 KP 25
2 5 TpybonpoBoanbie 1 9 | (mUCBMEHHO)

cucreMsl. TpaHCIIOPTHBIE

CpeAcTBa
2 6 | AnmapaTsl a7 pa3feneHus 1 9

Wroro: 72 8 6 58

Buj npoMeKyTO4HOI aTTecTalMu JK3aMeH 50

CoxkpariieHHOe HaUMEeHOBaHUe (POPM TEKYIIETO KOHTPOJISL U aTTECTAI[UU Pa3/IeIiOB:

O0o3nauenne ITosiHoe HauMeHOBaHHUE
3 JomarHee 3amanue
KP Kontposnbhas pabota
ConeprxaHue JIEKIIMOHHOTO Kypca
YuebHo-
Tembl ek, Bcero
MeToAnYecKoe
Bonpocsl, oTpadaTbiBaeMble HA JTeKIHH 4acoB
obecrneyenne
1 2 3
Pa3ned 1 IlpyHnunel BIOOpa 000py10BAHUS H MATEPHAJIOB
Tema 1 Knaccudukanust nporeccoB XUMHYECKOH TEXHOJIIOTUH U 1 1-5

000pyI0OBaHUS

Knaccudukanus no cymHocTu nporecca (MEXaHUIECKUE U
THAPOMEXaHWYECKUE, TEIIO- U MACCOOOMEHHBIE)H TI0 CIIOCO0Y
MPOBEJICHUS MPOIIECCOB (TIPU HOPM JABJICHUH, BBICOKOM
TeMriepatype u 1p.). OCHOBHOE TEXHOJOTUUECKOe 000py/I0BaHUE U
€ro BeIOOp




Bunpr o6opynoBanus, TpeboBanus Kk Hemy. OO1THe HaTpaBICHUS
XUMHUYECKOT'0 MAITMHOCTPOCHHUS. BBIOOp MaTepuanos, UX BUJIBL:
METaJUINYEeCKHEe, HEMETAUTHYECKHUE. 3aliTa OT KOPPO3HHU

Tema 2 OCHOBHBIE PUHITUITBI MAKCUMATTLHOTO UCITOJIb30BAHUS
Pa3HOCTH MMOTECHIIUAIIOB U CHIPbSI

MakcumManbHas pa3HOCTh MOTEHIIUAIOB — KaK JABMIKYIIAs CHiIa
nporieccoB. [IpuMeHeHne JaHHOTO MPUHIUIIA KaK CPEICTBA
YKOHOMHHU U MAaKCUMAIBHOTO UCTIOJIh30BAHUS 000PYIOBAHUS

MakcuMaabHOE HCIIOJIb30BAHUE ChIPhs (M30BITOK BEIIECTBA,
MPOTUBOTOK, BIUSHUE HA PABHOBECHE, 3aMOPAKHUBAHUE CUCTEMBI,
pereHeparusi KOMIOHEHTOB, HCIIOJIB30BaHUE TIPOITYKTOB, OTXO/IOB),
KaK CPEJICTBO IKOHOMUHU ¥ MAKCUMAIILHOTO MCIIOIh30BaHUS
000pyTOBaHUS

Tema 3 OcCHOBHBIE IPUHIUIIBI MAKCUMAJIBHOI'O UCIIOJIb30BAaHUS
SHEPrUuu U 000PYIOBAHUS

OcHOBHBIE IPUHLHUIIBI MAKCUMAJILHOT'O UCII0JIb30BAHUS SHEPTUH C
npuMepamu (pereHepanusi TerIoThl, MAKCUMU3AIIMS TTepeIaun
TEI1a, MHOTOKPATHOE MCII0JIb30BAHUE TEILIOTHI)

OCHOBHBIE IPUHIUIIBI MAKCUMAIbHOTO UCIIOJIb30BAHUS
obopynoBanusi (IPUMEpPbI PEUUPKYIISIHH, CHUKCHUSI
CONPOTHUBIICHUS TEILJIO- U MAaCCONIEPEHOCY, CHUKEHUS
KMHETUYECKOT0 COMPOTHUBIICHUS

1-5

Pa3zngen 2 OcHoBHOE H BCIOMOraTeJIbHOE 00

OpyI0BaHHe

Tema 4 T'panynsaropsl

Knaccudukanus MeTo10B; OKaTbIBAaHUS, SKCTPY3UH, MPECCOBAHUS,
B [ICEBOJIOOKMKEHHOM ciioe. OCHOBHBIE 3aKOHOMEPHOCTH
MPOLIECCOB. ,.. AnmapatrypHoe ohopMIICHHE, YCTPOMCTBO, MPUHITUTT
JICUCTBHUA anmnapaToB. TeXHOJIOTrnYECcKas cxema

1

1-5

Tema 5 TpyOonpoBoaHble cucTeMbl. TpaHCIIOPTHBIE CPEICTBA

Tuns! Tpy0, ciocoObl coeuHEHUs, apMaTypa (BEHTUIIH, 3a/IBHKKH
U 1p.). DTamnsl pa3paboTku MiaaHa nexa. [IpaBuna nmpu ycraHoBKe
obopynoBanus, TpeOoBanus K pazMenieHuto. Bua yeprexa

Tema 6 AnmapaTsl i pa3aeneHus

Lenb pa3nenenusi, ciocoObl pa3aeneH s, OCHOBHEIE
XapaKTepUCTUKU. Tumsl 000pyaoBanus ( GUIBTPHI, BAKyyM-
GunbTpEl, HEHTPUDYTH, THIPOLUKIIOHBI, TBLIIEOOYNCTHOE
o0opy/oBaHue, KOJIOHHBIE amnmapaThl ). YCTPONCTBO, MPUHIIUI
nerctBust. Oco0eHHOCTH 0(DOPMIICHHST HA TEXHOJIOTUYECKON CXeMe

Hroro:

IlepeyeHb NPaKTHYECKUX 3AHATHH

Tema MNPAKTUIECCKOIo 3aHATHSA. BOl'[pOCbI,
OTpaﬁaTLIBaeMBIe HA MPAKTUYECKOM 3aHATUHA

Bcero
JacoB

Y4yeoHO-
MEeTOANYecKoe
odecrmeyeHue

1

2

3

1.MatepuanbHblii 6aJlaHC anmnapara

2.TennoBoii OanaHc anmapara

3.PacueTr reoMeTpuYeCcKHX pa3MepoB ammapara

6
7
8

Utoro:

DL WIN




3amaHusd 1 CAaMOCTOSTEIbLHOM PadoThI CTYIEHTOB

YuebHo-
Ne Bcero 3agaHus, BONPOCHL, VIS CAMOCTOSITEJILHOTO U3y4eHUsI
MeTOAHYEeCKoe
Tembl | YacoB (3apanus)
odecrmeyeHne
1 2 3 4
1 10 OO6opynoBaHue IJis1 U3METbUYCHHS 1-5

OpOOMJIKK KpPYITHOTO, CPEIHEr0 M MEJKOro JIpoOJIeHHUS,
MEJbHUIIBI TOHKOTO M KOJUIOMJHOTO moMolia., bapaGaHHsie,
Bubpanmonnsie, crpyiiHble M MelbHHUIBL. OpraHu3anus
M3MENbYCHHS

2 10 Anmapatsl A5 pa3AeacHus CyCIeH3Ui
OtcroitHukH, (QUIBTPBI, (QHUIBTPOBAIBHBIC MEPETOPOJIKH.
bapaGannsle, kapycenbHble, HyT4-QuiabTpel. LleHTpudyru,

Kiaccudukanus, KOHCTPYKLIUU (mozBecHbIe,
TOpPU30HTANbHBIE, BaikoBble). [waporukinonsl CrocoOb!
IIPOMBIBKH.

3 5 Kpucrammuzatops
Metoabt KpUCTaNIU3alH, Kpucrannuzatopsl
M30TUIPUYECKON KPUCTaJUIM3ALINH, Bakyywm-
KPUCTANIN3aTOPbl,  KPUCTAJUIM3ATOPbl  M30TEPMHUECKON
KpUCTAJJIN3all1H,

4 5 CymmibHoe 000py0BaHue

KOHB@KTI/IBHaH, KOHTAaKTHasd CYyIIKa, Bapa6aHHHe CYLINJIKH,
CYIHI/IJIKI/I CO B3BCHICHHBIM CJIOEM, PacneimnrensHbIe
CYIIHJIKN

3) 7 DJEeMEHTHI annapaToB U UX pacyer

Bribop HCXOAHBIX [aHHBIX [AJsl pacyeTa amnmnapaToB Ha
MPOYHOCTH (JOITyCKaeMoe HampspKeHUe, MOJYb YIPYTOCTH,
KO3(G(UIMEHT TPOYHOCTH CBApPHOTO IIBa, pacyeTHas
TeMmrieparypa, pabouee U pacueTHoe naBiieHue)O0euaiiku,
KPBIIIKH, JTHUIIA (BUABI THUII),

¢bnanup,uxycrpoiictBo. LlTynepsl, OOOBIIIKH, CMOTPOBBIE
OKHa, JIFOKH, J1a3bl,0110pbI

6 14 TermooOMeHHBIE anmapaThbl
Haznauenue. Pexyneparopsl, pereHeparopsl.
KoxyxoTpyOHbie TETTIOOOMEHHUKU TETJI000MEHHUK

KECTKOM KOHCTpykuuu, ¢ U-o0pazHeiMH TpyOKamMu u
IUIAaBAIOIIEH TOJIOBKOM, BUTBIE TEIJIOOOMEeHHUKHA. OCHOBHBIE
JIEMEHTBl M MX pacyeT. 3MEEeBUKOBBIC, CIUPAJIbHBIE U
0JI0UHbIE TEMII00OMEHHUKH

7 7 TpyOsl u TpyOOIIPOBOIHAS apMaTypa
Matepuan tpyo, Komnencarops:, Onopsl TpyOOIpoBOAOB,
ApmMmarypa
58 Bcero

Oo0Opa3oBare/ibHbIE TEXHOJIOTMH
[Ipn peanuzauuu y4eOHOro Marepuana Kypca UCIHOJIB3YIOTCS —Pa3iIMYHbIe
oOpa3oBaTeNbHbIE TEXHOJIOTHH, CIOCOOCTBYIOIIME CO3AaHHUIO aTMOC(epbl CBOOOTHOW W
TBOPYECKOM JUCKYCCHMM KaK MEXKJy [pernojaBaTejeM M CTyJAeHTaMHU, Tak U B
cTyneHuyeckor rpymme. Llenpto mpu 3TOM siBIsieTCs BBHIPAOOTKA y CTYACHTOB HAaBBIKOB U




KOMITETEHIIMM, MO3BOJISIIOIIMX CaMOCTOSITEIBHO BECTHU HCCIIEOBATEIbCKYI0O M HAay4YHO-
neJaroruyeckyro padbory.

AyAUTOpHBIE 3aHATHS TPOBOJATCA B BHJAE JIEKIUH ¢ wucnoib3oBanueM [IK u
KOMITBIOTEPHOT'O MPOEKTOpa; MpaKTUYECKHe 3aHATUA - ¢ ucnonb3zoBanueM [IK mpwu
npoBeneHuH pacueroB. (CaMocTosiTenbHass padoTa CTYJEHTOB MPOBOAMTCS  IOA
PYKOBOJICTBOM IIPENOJIABATENEH, C OKA3aHHUEM KOHCYJIbTALMI U IOMOILIM IPU MOJATOTOBKE
K KOHTPOJIbHBIM pab0TaM, BBIIIOJIHEHUN JOMAIIIHUX 33JaHUI

DoH/1 OLIECHOYHBIX CPeICTB

@DOHJT OLIEHOYHBIX CPEACTB MO AMCIMIUIMHE OOeCleYyuBaeT MPOBEPKY OCBOCHHUS
IUTAHUPYEMBIX PE3YJIbTATOB 00y4YeHUsl (KOMIETEHIMH U MX WHIUKATOPOB) MOCPEICTBOM
MEPOTPUATUN TEKYIIETO, pyOSKHOTO U MPOMEKYTOUHOTO KOHTPOJIS 10 AUCIUILIUHE.

CBsi3p MEXTy POPMUPYEMBIMU KOMIIETEHITUSIMHU B JOPMaMHU KOHTPOJISL UX OCBOCHHUS

MpeJCTaBlIeHa B CICAYIONICH TabiuIle:
HanmenoBanue

Kon 1 HanMeHOBaHHME MHMKATOpa HaumenoBanue
Ne /it KOHTPOJIUPYEMBIX .

JOCTHKEHUS] KOMITETCHIIU I OLIEHOYHOTO CPE/ICTBA
pazzenoB (TeMbl)

Bxo1HOM KOHTPOJIb

BOHpOCBI BXOAHOI'O

1 Bxo1HO KOHTPOJIb 3-I1K-2
KOHTpPOJIS (MTMCbMEHHO)

ATTeCTaI_[I/IH pa3aciioB, TGKYH_[I/Iﬁ KOHTPOJIb YCIICBACMOCTH

1-2 Bce tembl 3-11IK-4 , V-IIK-4, B-IIK-4 Kontponbnas padota
3-1IK-12 , V-TIK-12, B-TIK-12 (mucbMEHHO)
3-11K-3.1, Y-IIK-3.1, B-TIIK-3.1 TectupoBanue

(MMCHMEHHO)

JlomaliiHue 3a1aHue
(MMCHMEHHO)

HpOMe)I(YTO‘lHa}I aTTcCTaluusa

B
1 Ix3amen 1K-2,4,12, TIK-3.1 OIIPOCHI K 9K3aMEHY
(ycTHO)

OIIeHO‘-leIe cpeacrea AJist BXOAHOIO KOHTPOJIHA, TEKYIIECIr0 KOHTPOJIA U

NMPOMEKYTOYHOM aTTecTAlNU (AHHOTAIHS)

Oyenounvle cpedcmea 0Js1 6XOOHO20 KOHMPOJs TPEICTABISAIOT cO00M BOMPOCHI,
KOTOPBIE 33JJal0TCs CTyICHTaM B MUCbMEHHOU (popMe. AHHOTAITUS MTPUBEICHA HUXKE.

B kadecTBe OLIEHOYHOI'O CPEACTBA TEKYILIErO0 KOHTPOJIA HMCIOJBb3YIOTCS 3alluTa
JIOMAIIHUX 3aJaHui (MUChbMEHHO U YCTHO), KOHTPOJbHAs paboTa (MMChbMEHHO U YCTHO).
KontponbHas pabota nmpeactasisieT co00i MMCbMEHHOE PEIIeHE 3a1a4 110 BApUaHTaM |
VCTHYI0 HMX 3alllUTy, B XOJE€ KOTOPOH CTYAEHT OOBSCHSACT peIIeHHe. AHHOTAIUU
JIOMAIITHET0 3aJaHus, KOHTPOJILHON pabOThI MPUBEICHBI HUXKE.

B kayecTBe OIIEHOUHOTO CpEeACTBA ammecmayuu pazoeid UCIOIb3yeTcs KOHTPOIb
utoroB (KU), koTopeiil mpeacTaBiaseTr coboil cymMMy pe3yJbTaTOB OIEHOYHBIX CPEICTB
TEKYIIEr0 KOHTPOJIS.



Hns IIPOMEXYTOUYHOU aTTecTaluu [IPEyCMOTPEHBI TEOPETUYECKUE
HK3aMEHALIMOHHBIE BOIPOCH! (IIPUBEIEHBI HUXKE).
IIpumepHbIe BOPOCHI BXOJHOI'0 KOHTPOJIA

1 | Yro Takoe npou3BOAUTENBHOCTh O00OPYIOBAHMSI, YKAKHUTE €UHULBI H3MEPEHUS

2 | PaccunTarh 4aCOBYIO IMPOHM3BOAUTEIBLHOCTD 1I€Xa, €CIIH €r0 CyTOYHAs IPOU3BOIUTEIBHOCTL PaBHA
7 T/CYT KHCIIOTEHI.

3 PaccuuTarh 4acoOBYIO MPOM3BOIUTEIHLHOCTH [1€Xa, €CIIH €0 IOA0Bast IIPOM3BOIUTEILHOCTh paBHA
8760 T/roj1 KUCIIOTEL.

Cripbe. [lath onpenenenue. [IpuBectr npumep

Ileneson mpoxaykt. Jlate onpenenenue. Ilpusectu npumep

Crenenb npespainieHus cepbl paBHa 0,9. Uto 3o o3Hayaet?

~N (oo~

DochopHyIO KHCTOTY MOTYYarOT METOAOM IKCTPAKIIUU CEPHOM KUCIOTON U3 anaruta. Hanumure,
YTO SIBJISIETCS] CBIPBEM, PEAr€HTOM, IPOJYKTOM

IIpuMepHoe 1oMAallIHee 3ajaHNe 110 BApPHAHTAM
PaccuntaTh cTeXnoMeTpHUYECKUI 1 MPAKTUYSCKUI MaTepUaJIbHBIM OalaHC TIeUu JIs
CKUTAHUS Cepbl ITPOU3BOJICTBEHHON MOIIIHOCTHIO IO MTPOU3BOAMMOM CEPHOM KUCIIOTE (CM.
tabm). CocraB Bo3ayxa: kuciopona — 23,1 % macce, azora — 75,5 % macc. JlonoHUTEIbHBIC
HCXO/IHBIC JTaHHbIC MPUBEACHBI B TabmIIe 1.

Tabmuma 1
Bapuant 1 2 3 4 5 6 7 8 9 10
[IpousBoacTBeHHAs 15 10 12 13 15 10 12 13 11 8

MOIIHOCTG, [IM, T/TOx
CrerneHb OKHCICHUS CePBI 0,80 |0,85 [{0,90 |0,95|0,70 | 0,75 | 0,60 | 0,65 | 0,50 | 0,55

IIpumepHasi KOHTPOJIbHAsI pad0Ta M0 BAPUAHTAM

3ananue 1

1. PaccuntaTth 1 0QOPMUTH CBOJHYIO TaOJIHUILy MaTepuaIbHOro OanaHca KOJIOHHBI
CUHTEe3a KapOamuaa

2. YKka3aTb TEXHOJOTUYECKUE MTOKA3aTEIN TPOU3BOICTBRA.

3. [octpouts auarpammy CaHkau IJisi IPAKTUYECKOTO OalaHca.

OCHOBHBIMH PEaKIMIMH Tpollecca, MPOBOIUMOTO B KOJIOHHE, sIBJstoTCS: Ha
MepBOMCTAINM ra3000pa3HbIe MPOAYKTHI pearupyroT ¢ o0pazoBaHrUeMKapOaMarta
aMMOHWUSI:

2NH; + CO, ¢ NH,COONH,4 + 159,35 x/Ix.

Bo BTOpo#i cTaguu kapOaHAT aMMOHUS OTHICIUISIET BOJY U MpEBpallacT B KapOaMuI:

NH,COONH,; < NH,CONH, + H,O - 28,5 x/Ix.
Hcxonnbie naHHbIE:
— MOTEPS] MOYEBUHBI TPU AUCTUIUISIIIUU U yHnapuBanus, 6,5%
JlonoJIHUTEIbHBIE UCXOHBIC TaHHBIC MPUBEACHBI B Ta0J 1
4. Paccuntath 1 OPOPMUTH CBOJHYIO TAOJIUIly MaTEpUAIbLHOTO OalaHCAKOJOHHBI
CHUHTe3a KapOamuaa

5. Yka3arb TEXHOJIOTHYECKHUE NTOKA3ATEIN TPOU3BOICTBA.
6. [Toctpouts quarpammy CaHkau JJi IPAKTUYECKOTO OaaHca.



Ha nepBoii cTaguu ra3oo0pa3Hblie MPOIYKThI pearupyroT ¢ 00pa3oBaHHEeM KapOOHAT

AMOHMUA:

2NH; + CO,; <> NH,COONH, + 159,35 k/lx.

Bo BTOpOﬁ crTauu Kap6aMaT AMMOHUNA OTIOCINEICT BOAY U IOBPAIIACT B Kap6aMI/II[:

NH.COONH, <> NH,CONH, + H:O - 28.5 xJIx.

Ncxonnbie naHHbIe:
— TIOTeps MOYEBUHBI NPU AUCTHILISIIUU U yriapuBanusi, 6,5%
JlonomHUTENbHBIE UCXOHBIE TAHHBIE MPUBEICHBI B Ta0 1

Tabmuma 1.
BapuanTt 1 2 3 4 5 6 7 8 9 10
[IpousBoacTBEeHHAs
MOIITHOCTH 10 Kapbamuay, | 150 | 100 120 | 130 | 150 | 100 120 | 130 | 110 | 80
[IM,kr/u
130bmox avmmaa ot 125 | 130| 135 | 140| 100 | 105 | 110 | 115| 120 | 123
CTEXHOMETPUYECKOT0,%
(CTeneHE NpeBpallcHus 60 | 62| 64 | 66| 68 | 70 72| 74| 76 | 80
KapOamaTa B MOUYEBHHY, %0
IIpuMmepHbIN TECT
1. Kak Ha3biBaeTcsi TUIIOBOE 000pPy/I0BAHHE, IPUTOAHOE IJISI MHOTHX XUMHUY€CKHX
NPOU3BOJCTB:
A YHUBEpCcaIbHOE
b ChenuanbHoe
B Crenuann3upoBaHHOE
I YHUKaJIbHOE
2. K xaxomy Buay 000py10BaHMs OTHOCHTCSI KOHTAKTHBIN anmnapar AJisi IPOBe/ieHUst
KATAJIUTHYECKHX MPOLECCOB:
A OCHOBHOE
b BCIIOMOTaTeJIbHOE
3. B KakoM peakTope NOJIHOCTHIO NOAICP/KMBACTCS NIOCTOSIHHAA TeMIlepaTypa
A B n3orepmuueckom
b B nonurepmMuueckom
B B Henszorepmuueckom
I B anmnabatnueckom
4. Ykaxkute 000pyaoBaHMe 1Jisl TPAHYJISIIMU METOI0M MPeCCOBAHUS
A bapabGaHHbIil rpaHynsITOp
b TapesbuaTelil rpaHyJIATOp
B BankoBblii mpecc
r I1THEeKoBBIN KCTPYAED
5. Yka:kuTe HANPaBJIeHHe IBUKEHHS] PeareHTOB B anmnapare:




HCHOKOCHID

— — ——— —

OHOHANPaBICHHOE

IIpoTuBOTOUHOE

IIepexpectHoe

[lepekpecTHO-IPOTUBOTOYHOE

o ||| T >

YkakuTe Ha3BaHUE 060py}10BaHl/lﬂ, n306pameHHor0 Ha PUCYHKE

bapabaHHblil rpanynsaTop

TapespuaTelil rpaHyJIATOp

Bankosslit ipecc

— |||

[11HeKOBEII SKCTpyIEP

Cnucokx TCOPETHYECCKUX IKZAMCHAIIMOHHBIX BOIIPOCOB

[EEN

OcHoBHbI€ KJ1acchl 000py1oBaHus . Buibl XuMnyeckoro 000py0BaHusI B 3aBUCUMOCTHU OT
Ha3HA4YCHUs

OCHOBHOE U BCIOMOTaTeIbHOE 000pYI0BaHNE

OcHOBHbBIE IPUHIIUIIBI BbIOOpa 060pynoBaHus. TpeOoBaHUS K OCHOBHOMY 000pY/I0BaHUIO

OcHOBHBIC HaIllpaBJICHUA XUMHUYCCKOT'O Ma3UHOCTPOCHU

ah~wnN

Bakneiiime TUIIOBBIE TPOLIECCH XMMHUYECKON TEXHOJIOTHH (MEXaHUUECKHUE U
THIPOMEXaHUYECKHE, TEI000MEHHBIE, MAaCCOOOMEHHBIE)

(op]

Krnaccugukanus npoueccos no cnocoOy ycnoBuid nposenenus (T,P u np) u no mexanuzmy
peaxkuuii

Kiaccugukanus npoueccos 1o ¢pa3oBoil 1 SHEPreTHUECKON XapaKTepUCTUKAM

KJ'IaCCI/I(I)I/IKaI_[I/IH MMponecCoOB 10 TCPMOANHAMUKE, 110 JTUHAMUKE, THAPOAWUHAMHUKCE,

Kiaccudukanus nporeccoB IBUKEHUIO peareHTOB, TEII000MEHY

OCHOBHBIE CITOCOOBI JOCTHIKCHHNA DKOHOMUWYHOCTH IMPONLECCOB

Ilonsarue CKOPOCTH ITIPOLECCA, pa3HOCTU INOTCHIINMAJIOB, COITPOTUBJICHUS ITPOICCCaM

JIBrKy1mas cujia XUuMUYECKOM PEaKIY Ha IPUMEPE PEeaKIMU CUHTE3a aMMHAKa. DHEPIUs
I'n60ca

13

JBmoxymias cuna 1udPpy3noHHBIX nponeccoB. 3akoH Duka

14

I[BI/I)KyH_IaSI CHJIa TEINIOOOMEHHBIX MponecCoOB — 3aKOH d)ypbe

15

OcHOBHBIE CTTOCOOBI SKOHOMUHM dHEPTHH. KpaTko onmucaTh KakIbIil Clioco0

16

OcHoOBHBIE CIOCOOBI pereHepay TemIoThI.




17 OcHOBHBIE CIOCOOBI HANPaBJIEHUS] OTHOCUTEIBHOIO IBUKEHUS TEIIOBBIX PEAreHTOB.
CriocoObl MUHUMH3AIMK TIOTEPh TeIjIa B OKPYKAIOLIYIO CPEAy OT BHEIIHEH MOBEPXHOCTH

amnmnapar
18 OCHOBHBIEC TYTH MaKCUMAaJIbHOTO UCIOJIb30BaHUs 000pyaoBanus. KpaTko onucarh KaKaplil.
19 YMeHbIIEHHE COPOTUBIIEHUS TEIIO-U MaCCONIEPEHOCY, TMMUTUPYIOIIHUX CKOPOCTh

IIPEBpALIEHMs] — KaK OAMH U3 IIyTe MaKCUMAJIbHOT'O MCIIOJIb30BaHMs 000PYAOBaHMUS.
Crioco0Ob! CHUKEHHUS TOJNMHBI IOIPAaHUYHOM IJICHKU

20 [ToHsATHE KHHETHYECKOTO cONpOTUBIEeHUs. CIIOCOOB! CHHKEHHS SHEPTHH aKTHBAIIUN
21 [lepriognyeckue U HeITpephIBHBIE Iponecchl. JJOCTOMHCTBA M HETOCTATKH
22 I'panynupoBanue. OCHOBHBIE [10KA3aTeIN KaueCTBa IpaHyJl.

23 Mertoas! rpanynupoBanus. KpaTko onucarb Kaxablii METO

24 Merton okarbiBanus. CylHOCTh MeTOJA. TapenbyaThiii rpanyasTop. Y CTPOMCTBO, PUHIIMIT
JercTBrsl. TeXHUYeCKne XapaKTepUCTUKH

25 Meton okarbiBanusi. TapenbuaTsiii rpanyasiTop. OCHOBHBIE TApaMETPhI, BIUSIOIIUE HA
pa3Mepbl ¥ IPOUYHOCTh FPaHyJl

26 Merton okarpiBanus. CymHOCTs MeToa. bapaGaHHbIN TpanyIaTOp. Y CTPONCTBO, MPUHIIHIT
JercTBHs. TeXHNYEeCKHe XapaKTepUCTUKH

27 Merton sxctpy3uu. CymnHocts Metona. [1IHekoBsIii SkcTpyaep. Y CTpoCcTBO, MPUHITUT
JenicTBus. JJOCTOMHCTBA U HEJOCTATKU

28 Merton sxctpy3uu. CynHocTs MeTosa. PoTopHbIil akcTpyaep. Y CTpoiCTBO, MPUHIIUIL
neiictBusi. OcOOEHHOCTH pabOThI

29 Meton npeccoanusi. CyniHOCTh MeTOa. Y CTPONCTBO, MPUHIIMII JCHCTBHS BAJIKOBOTO Mpecca.
30 Meton npeccoanusi. CyniHocTs MeToa. OCHOBHBIE TAPAMETPhl, OT KOTOPBIX 3aBUCUT
KaueCTBO OpHKeETa.

31 Meton npeccoBanusi. CyIHOCTb METOJa. XOJOAHBIN U ropsauuil cnocod mpeccoBaHusl.

32 JlucneprupoBanue B cBO0OIHbIN 00beM. CyIIIHOCTh METO/IA.

33 JlucneprupoBanue B HeWTpalibHYyIO cpeny. CyIIHOCTh METOAA.

HIxanbl OLICHKH Oﬁpa3OBaTeJIl)H]>IX IIOCTI/DKCHI/Iﬁ

IIIkaJia OEHKH BXOJAHOT0 KOHTPOJISA:

3auTteHo: 3aJaHKE BBINOJHEHO BEPHO, CAAHO B YCTAHOBJIEHHBIE CPOKHU

He 3aureno: 3ajgaHue He BBINOJHEHO, BBIIOJHEHO C OHIMOKaMH, KOTOpBIE
TpeOyeTcst UCIIPaBUTh, UJIU CIAHO MOCJI€ YCTAaHOBJIEHHOIO CPOKa

IIIkajia OWEHKH TecTa, JAOMALIHEr0 3aJaHHUfA, KOHTPOJbLHOH padoTbl (B

MPOIIEHTAX):
IIpoueHTsl TpeGoBanus K 3HAaHUAM
100-85 OTBeTHI Ha IOCTaBJIEHHBIE BONIPOCHI IIOJIHBIE, YUETKUE U pa3BepHyThIe. Pemenus 3agau

JOTHYHBI, JIOKa3aTeNbHBl W JIEMOHCTPHUPYIOT aHAJUTHYECKHE W TBOPYECKHE
CHOCOOHOCTH CTYJIEHTA.

84-70 JlaroTcst moHBIE OTBETHI Ha MOCTaBJICHHBIE BOMPOCHL. [lokazaHO yMeHHE BBIIETATH
NPUYMHHO-CJIEICTBEHHBIE CBs3U. [Ipy penieHun 3ajgad OMyIIeHbl He3HAYUTEIbHBIC
OIIMOKH, NCTIPABIICHHBIE C MTOMOIIBI0 «HABOJSIIINX)» BOIIPOCOB MPEIOIaBaTeIsl.

69-60 OTBeTHl Ha BONPOCHI W pEINICHUS TOCTAaBJICHHBIX 3aJa4 HEIOCTATOYHO TIOJHBIE.
Jloruka M MOCIEeNOBaTENLHOCTh B PEIICHUU 33Ja4 MMEIOT HapylieHus. B oTBerax
OTCYTCTBYIOT BBIBOJIBI.

Ouenku 6 oOannax BBICUMTBHIBAIOTCA IIyTEM IMPOU3BEICHUS  BEIWYUHBI
BBICTABJICHHOTO MPOLIEHTAa JUI1 KOHKPETHOTO BHAA TEKYyLIEro KOHTPOJs Ha
MIPEBAPUTEIBLHO BBIJCICHHOE ISl HETO KOJMYECTBO 0ajIoB (B Ipeaeiax pasjiena).



IIIkana oneHUBaAHUA CTYJAEHTA HA IK3aMeHe Mo aucuunanue «Pacyer u BbIOOp
MAaTEpPHUAJIOB M 000PYI0BAHMS NIPH NMPOEKTUPOBAHUN»:

Babl
(utoroBoit OcBoenne
. . . TpeGoBanusi K 3HAHUAM
PEUTHHIOBON | KOMMeTeHIMii
OLIEHKH)
100-85 [IponBunyThIli | OTBETHI HA TOCTABJICHHBIC BOMPOCHI IOJHBIC, YETKUEC W
YPOBEHb pasBepHyTble. PemeHuss 3amad  JOTMYHBIL, JOKa3aTeNbHBI |
JEMOHCTPUPYIOT ~aHAJIUTUYECKHME M TBOPUYECKUE CIIOCOOHOCTH
CTY/CHTA.
84-70 Cpennuii JlaroTcs moJIHBIE OTBETHI HA IIOCTaBJICHHBIE BOINpPOCHL. [lokazaHo
YPOBEHb YMEHHUE BBbLIENATh NPUUYMHHO-CIIEACTBEHHBIE CBA3U. [Ipu perienun
3a7a4 JIOMYLICHbBl HE3HAUWTENbHbIE OIIMOKH, HCIpPABICHHBIE C
IIOMOIIBIO «HABOJSAIIMX» BOIPOCOB NPENOABATEISL.
69-60 bazoBsrii OTBeTbl Ha BONPOCHI M  pEIIEHUS TOCTABICHHBIX 3ajad
YPOBEHb HEI0CTaTOYHO MosiHble. JIoruka u nociaeoBaTenbHOCTh B PELICHUN
3aJ]a4 IMEIOT HapymeHus. B oTBeTax OTCYTCTBYIOT BBIBOIBI.

HroroBass oOIlIEHKAa BBICTaBIsACTCS IIyTeM IepeBoja HaOpaHHBIX OasioB B
COOTBETCTBHH CO CIICYIOIIEH TaOIUIICH:

O1eHKa 110 5-0a/ILHOM MIKAIe LRsE) LTS S eI [ Oneunka ECTS
DK3aMeH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopouto 75-84 C
70-74 D
3 «wo 65-69
«Y008IIeMBOPUMENLHOY 60-64 E
2 — «Hey0081emBOPUMENLHON Memnee 60 F

YueOHO-MeTOAUYEeCKOE U HHPOPMALITMOHHOE 00ecriedyeHHue Y4eOHO! TUCIUILINHBI
OcHoBHas nuTeparypa:

1. Kykona, O. .  Texnonorumdeckoe oOopyaoBanue. OOopynoBaHue st
TEIIOMacCOOOMEHHBIX TpoIieccoB : yueoHoe mocoodue / O. I1. XKykosa, H. A. BoiiHoB. —
Kpacnosipck : Cubl'Y um. akanemrka M. @. Pemernéna, 2018. — 108 c. Pexxum noctymna:
https://e.lanbook.com/reader/book/147455/#1

2. CmupHoB, H. H. Anp00M TUIIOBOM XMMUYECKOH anmaparypbl (IPUHUIUITAATIBHBIE
cxembl annaparoB) : yueoHoe nocooue / H. H. Cmupnos, B. M. bapa6am, K. A. Kapnos ;

noxa oowel pegakuueid H. H. CmupnoBa. — 4-e uzn., crep. — Cankr-IletepOypr : Jlans,
2019. — 84 c. Pexxum nocryma: https://e.lanbook.com/reader/book/115527/#1
JlononHurtenbHas JIuTEpaTypa:

3. I'ne3gmiioBa, A. V. KOHCTPYKTHBHBIN U TMPOYHOCTHOM pacyeT TETIOOOMEHHBIX
anmnapartos : yueOHo-MeTtoanueckoe nocoodue / A. U. ['neznunosa, 0. B. Bunorpanosa. —
Bonorga : BTMXA um. H.B. Bepemaruna, 2019. — 85 ¢. — ISBN 978-5-98076-307-
[/.— Texkcr : anekTpoHHbIN // JlaHb : 3nekTpoHHO-OuOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/reader/book/138547/#1



https://e.lanbook.com/reader/book/147455/#1
https://e.lanbook.com/reader/book/115527/#1
https://e.lanbook.com/reader/book/138547/#1

4. Moprynos, K. I1. Hacocsl u HacocHble cTaHLuHU : ydeOHOE mocoOue st By30B /
K. TI. MoprynoB. — 4-¢ u3n., crep. — Cankr-IletepOypr : Jlanp, 2021. — 308 c. —
ISBN 978-5-8114-6826-3. — TekcT : 251eKTpoHHBIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEeYHAs
cuctema. — URL: https://e.lanbook.com/reader/book/152484/#185

5. Jle, B. A. OOGopynoBanue NpeANpUSTANA MO MPOU3BOJCTBY JIECOXUMUUYECKUX
MIPOYKTOB M OMOJIOTMUECKH aKTHBHBIX BemiecTB. KypcoBoe MpoekTUpoBaHHE : ydeOHOE
nocobue / B. A. [le, B. . Pomuna. — Cankt-Ilerepoypr : CIIGIJITY, 2017. — 100 ¢. —
ISBN 978-5-9239-0990-6. — Texkcr : anekTpoHHbIH // JIaHb : 3JE€KTPOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/reader/book/99815/#1

[lepeueHs yaeOHO-METOAMYECKOM JIUTEPATYPHI:

6. 3epupimkrHa A.A. . MeToan4ecKe ykazaHus K MPaKkTHIecKoi pabote «Marepu-

aTBbHBIN OastaHc ammaparay.- banakoro: BUTU HUAY MU®U, 2021. — B anpobaryu

7. 3epubiikuHa A.A. . Metoauueckue ykazaHus K IpaKTUYECKON padoTe
«TemmoBoit 6ananc anmaparan- bamakoso: BUTU HUAY MU®DU, 2021. - B anpobanmm
8. 3epupimkuHa A.A. . MeTtoanueckue yka3zaHus K MIpaKkTHIeckor padore. «Pacuer
Ir€OMETPUYECKHUX PA3MEPOB, KOJIMYECTBA, IPOU3BOIUTEIBLHOCTH anmapara» - bajgakoso:
BUTU HUAY MUDU, 2021. - B antpobariuu
IIporpammHuoe ob0ecnieuenue u UHTEpHET-pecypChl:
1.ITO Microsoft Office PowerPoint 2007.

2. ITO Microsoft Office (WORD, EXCEL) 2010.
3.https://ence-gmbh.ru — coBpemeHHbI HHDOPMATHBHBIN CAHT IO MPOU3BOJCTBY U

OITUCAHUIO TEXHOJIOTHYECKOTO 000y 10BAHUS
4.https://himapparat.com - coBpeMeHHbI HH)OPMATUBHBIN CAWT MO MPOU3BOACTBY

U OIKCAHUIO TEXHOJIOIMUYECKOT0 000pYy10BaHUS
MarepuajibHO-TeXHH4YEeCKOe o0ecneyeHue y4eOHOM JMCIMIIINHBI

JlekiimoHHBIE  3aHATUA NPOBOJATCS B CHELUAIM3UPOBAHHBIX  AyIAUTOPHUSIX,
OCHAILIEHHBIX ~ MYJbTUMEIUWHBIM  oOopynoBaHueM. Jlyis  mpoBeAeHUS  JEKUUU
UCIIOJIb3YETCSI MYJBbTUMEIUNHBIN KypC JEKLIHMA, BUIEO(DUITBMBI.

[IpakTueckne 3aHATHS MPOBOAATCA B KOMIIBIOTEPHBIX 3aJlaX, OCHAIIEHHBIX
HeoOxoaumbM T10.

Y4eOHO-MeTOAUYECKHE PEKOMEHIALMH VISl CTYACHTOB

1. Vkazanus i npocayimmuBaHus JEKIUN

[lepen HavamoMm 3aHATHI BHUMATENbHO O3HAKOMHUTHCA C YYE€OHBIM IIJIAHOM
MIPOBEJCHHUSI JIEKIMW U CIIMCKOM PEKOMEHJI0OBAHHOM JIUTEPATYPHI.

[lepen moceneHreM O4EPETHON JIEKIUNA OCBEKUTD B MTAMSITH OCHOBHBIE KOHIEITIIUN
MpOWJIEGHHOrO0 paHee Marepuana. [loAroToBUT, Mpu HEOOXOAUMOCTH  BOMPOCHI
npenogasatento. He Hao onacaThbcesi, 4TO BOIPOCHI MOTYT OBITh IPOCTHIMH.
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Ha gnexumm ocHOBHOE BHUMaHuWe CleAyeT yaensiTh He dopmyraM U
MaTeMaTUYECKUM BBIKJIAJKaM, a COJCPKAHUIO HU3y4aeMbIX BOIIPOCOB, ONPEACICHUSIM U
NOCTAaHOBKaM 3a/1a4.

B mnporecce u3ydeHus JIEKIIMOHHOTO Kypca HEOOXOAMMO IO BO3MOKHOCTU YacTO
BO3BpalIaThCsl K OCHOBHBIM MOHATHSIM M METOAAM pelIeHUs 3aaad (34€Ch BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUHN CTYICHTOB).

JKenarenpHO WMCMOJIB30BaTh KOHCIEKTHI JICKIHWM, B KOTOPBIX HCIHOJb3YETCS
MPUHSTAS TIPEToIaBaTesieM cucTeMa 0003HAUYCHUM.

Jliist Gosee moApoOHOro U3yUEHHs Kypca ciaeayeT paboTaTh ¢ peKOMEHI0BAHHBIMU
JUTEPATYPHBIMU UCTOYHUKAMHU U BHOBb MOSIBISIOIIMMUCS UCTOYHUKAMU.

2. YKa3aHud 715 y4acTUs B MPAKTUYECKUX 3aHATHSIX

Ilepen mocemeHUEM MPAKTUYECKUX 3aHSITUWA YSICHUTh TEMY M CaMOCTOSITEIIBHO
W3YYUTh CBSI3AHHBIEC C HEW MOHITUSA U METOJbI PEIICHUS 3a/1a4.

[lepen pemienueM 3a7ay aKTUBHO y4acCTBOBATh B OOCYXKJICHHH C IpeErojaBaresieM
OCHOBHBIX MOHSTUN, CBA3aHHBIX C TEMOM MPAKTUYECKOTO 3aHATHS.

B npouecce pemieHus 3a1a4 BECTU TUCKYCCHUIO € IIPEINOaBaTeIeM O NPaBUIbHOCTU
IIPUMEHEHUSI METOJIOB UX PELICHUS.

IIo BO3MOXHOCTH CaMOCTOSITEJIBHO JIOBOJMTH PELICHUE IpejiaraeMbiX 3aaad 10
OKOHYATEJIBHOIO UTOTA.

B KoHIIe MpakTUYECKOro 3aHSITHS MPU HEOOXOIUMOCTH BBISICHUTD Y MIPENOJaBaTEIIs
HESICHBIE BOMPOCHI.

OcHOBHBIE pe3yJIbTAThI BBHIIOJIHEHUS Pa00OThl HEOOXOAUMO pacreyararh.

3.YKkazaHust 17151 BBITIOJIHEHUS CaMOCTOSITEIbHON PabOTHhI

[TomyuuTs y mpernogaBaTens 3aJaHUE€ U CIUCOK PEKOMEHJIOBAaHHOW JIUTEPATYPHI.
N3yyeHne TeOpeTHYECKUX  BOIPOCOB  CIEAYET IPOBOAUTH IO  BO3MOKHOCTHU
CaMOCTOSITEIIbHO, HO TIPH 3aTPYIHEHUAX 00paIiaThCs K MPEno1aBaTeto.

[ToaroToBUTH MUCHMEHHBIN OTUET O TIPOJICTIAHHON padoTe.

[Ipu BbINOTHEHUHM (PPOHTABHBIX 33JJaHUI IO YCMOTPEHUIO TIpernoaaBaresis padoTa
MOXET OBITh OIlEHEHAa 0e3 MUCHMEHHOI0 OTYETa Ha OCHOBE OTBETOB HAa KOHTPOJILHBIC
BOIIPOCHI, MPU YCIIOBUM aKTUBHOM CAaMOCTOSTEILHOM paOOTHI.

[ToaAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeTtoauyeckue peKOMEHAALMH ISl IpenogaBareien

1. Ykazanus 115 IpoBeACHUS JICKIIUI

Ha nepBoii BBOJIHOM JIEKIIMH C/IeNIaTh OOIIMI 0030p coAepKaHus Kypca U OTMETUTD
HOBBIE METOJbI U MOAXOJAbl K PEIICHUIO 3aJ]lady, PaCCMaTPUBAEMBIX B Kypce, JOBECTH 10
CTYJICHTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOIIPOCHI.

[Ipy moATOTOBKE K JIGKITMOHHBIM 3aHSATHSIM HEOOXOAMMO MPOIyMaTh IUIAH €ro
MIPOBEICHUS, COIEP/KAHNE BCTYIIUTEIbHOM, OCHOBHOM Y 3aKJIFOYMTEIIbHOM YaCTH JICKLIWH,
O3HAKOMUTHCSI C HOBHUHKAMHM Yy4e€OHOW W METOJMYECKOW JIMTEpaTyphl, MyOJHUKAIUIMU



MEPUOIUYECKON MMEeYaTH MO TEME JICKUMOHHOTO 3aHATHs. llepen M3m0kKEeHHEM TEKYIIETO
JIEKIIMOHHOTO MaTepuajia HAalmOMHUTh 00 OCHOBHBIX HWTOTraxX, JOCTUTHYTBIX Ha
npeapiaymux Jekuusax. C 3ToM 1LeNblo 3aJaTh HECKOJIBKO BOIPOCOB ayAUTOPUU U
OCYIIIECTBUTH BHIOOPOYHBIN KOHTPOJIh 3HAHHS CTYICHTOB.

B Xone JNEKIMOHHOrO 3aHATHS MPENojaaBaTeNb JOJDKEH Ha3BaTh TEMY, Y4eOHbIE
BOINPOCHI, 03HAKOMHTH CTYJICHTOB C IMIEPEYHEM OCHOBHOW W JOMOJHUTEIBHOW JTUTEPATYPHI
1o TeMe 3aHsaTusl. PackpeiBasi cojiep:kaHue yueOHbIX BOIPOCOB, aKIIEHTUPOBAThH BHUMAHUE
CTYyICHTOB Ha OCHOBHBIX KaTErOpusiX, SIBJICHUSAX U TIpolleccax, OCOOCHHOCTSAX UX
npoTekaHus. PackpbIBaTh CyIIHOCTb M COJAECPKaHUE PA3IMYHBIX TOYEK 3pCHUSA U HAYUHBIX
MOJXO/I0B K OOBSICHEHHIO TE€X WJIM MHBIX SBJICHUHN U MIPOIIECCOB.

CrnemyeT apryMeHTHPOBAHO OOOCHOBaTh COOCTBEHHYIO ITO3HMIIMIO IO CIIOPHBIM
TeopeTuyeckuM BompocaMm. [lpuBoauTh npuMepnl. 3afaBaTh MO XOAY H3I0XKEHUS
JIEKIUOHHOTO Marepuaia pUTOPUYECKUE BOIMPOCHI U CAMOMY JaBaTh HA HUX OTBET. JTO
CIIOCOOCTBYET aKTHUBM3ALUM MBICIUTEIBHON JEATEIbHOCTH CTYACHTOB, MOBBIIICHUIO HUX
BHUMAHUSA M MHTEpPECA K MaTepualy JEKIUH, €€ conaepkanuto. [IpenogaBarens nomkeH
PYKOBOJUTH PaOOTOM CTYACHTOB II0 KOHCIIEKTHPOBAHWIO JICKIIMOHHOTO Marepuaa,
MOAYEPKUBATh HEOOXOIWMOCTh OTPAKCHHS B KOHCIIEKTaX OCHOBHBIX I1OJOKCHUH
M3y4yaeMoOM TeMbI, 0CO00 BBIACISIA, KaTerOpUaIbHbIN ammapar. B 3akirounTenbHON YacTu
JEKIIMU Heo0XoauMo chopMynupoBaTh OOIIKME BBIBOABI IO TEME, PaCKpPHIBAIOIIUE
COJICp’)KaHME BCEX BOIMPOCOB, MOCTABJIECHHBIX B JIeKIUU. OOBSIBUTH IUIAH OYEPEIHOTO
MPAKTUYECKOrO0 3aHATHUS, NaTh KPATKME PEKOMEHJAIMU MO TMOJATOTOBKE CTYJIECHTOB.
Omnpenenute MECTO W BPEMA KOHCYJbTAMU CTYACHTAM, IOKEIABIIMM BBICTYIUTH C
JoKJIaiaMu U pedepaTamu.

Ha mocnenneit nekiuu ynenuts BpeMs 11 0030pa Hanbojiee BaKHBIX MMOJIOKCHUH,
PACCMOTPEHHBIX B KypCE.

2. Yka3zaHus sl IPOBEJCHUS MPAKTUYECKUX 3aHITUI

YeTko 0003HAYUTH TEMY MPAKTUUECKOTO 3aHSATHUS.

OOCyaUTh OCHOBHBIE TIOHSITHS, CBSI3aHHBIE C TEMOM MPAKTUUYECKOTO 3aHSTHS.

B mpouecce peuieHus 3agad BECTH AUCKYCCHUIO CO CTYAEHTAMHU O MPABUIBHOCTH
NIPUMEHEHUST TEOPETUUECCKUX 3HAHUM.

OTMeuaTh CTyJEHTOB, HauOOJee AaKTUBHO YYacCTBYIOIIUX B PEIICHUU 3ada4 M
JIACKYCCHSIX.

B KOHIIE TPaKTUYECKOTO 3aHATHS 33/1aTh ayIMTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIPOCOB.

3.YKazaHus 1o KOHTPOJIIO CAMOCTOATEIIBHOM pabOThI CTY/IEHTOB

[Io ycMoTpeHuIO TpernojaBarelis 3aJlaHhe Ha CaMOCTOSITEIBHYIO paOOTy MOXKET
OBITh UHANBUTYATbHBIM WIH (PPOHTATBHBIM.

[Ipy wCcHoONb30BaHMKM WHIWBHAYAIbHBIX 3aJaHUN TpeOoBaTh OT CTyACHTA
MMUCHbMEHHBIN OTYET O MPOJICIIAHHON padoTe.



[Ipu nmpumeHeHuu (PPOHTANBHBIX 3alaHUN BECTH KOJIJICKTUBHBIE OOCYKIEHHUS CO
CTYIEHTaMU OCHOBHBIX TCOPETUUECKUX IOJIOKEHUM.

C 1enpr0 KOHTPOJS KAauyecTBA BBINOJHEHMSI CaMOCTOSITENIbHOM paboThl TpeOOoBaTh
UH/IUBHUIyaJIbHbIE OTYETHl (JOIMYCTUMO BMECTO IHCbMEHHOIO OTY€Ta MPUMEHSThH
WHIVBUTyaJIbHbIE KOHTPOJIBHBIE BOIIPOCHI).

[Iporpamma coctaBieHa B cootrBeTcTBuu ¢ TpeboBanusmu OC HUAY MUDU u
y4eOHBIM TJIAHOM OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBbI IO HAIIPABJIECHUIO MTOJATOTOBKHU
18.03.01 «XumMuyeckast TEXHOJIOTU).

Pabouyro nmporpamMmmy cocTaBmiI @ JIOLIEHT, 3epHBIIIKAHA A. A.
PenenseHt et noreHnt, 3yoosa H.I'.

[Iporpamma omo6pena Ha 3aceganuu YMKH 18.03.01 «Xumudeckass TEXHOJIOTHS
ot 15.11.2021 rona, mpotokon Ne 2.
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[Ipencenarens yaueOHO-METOINYECKON KOMUCCUH v Yepuora H.M.



