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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
TEXHOJOTHYECKOro 000pyA0BaHUs 1IEX0B, MPOU3BOISIINX HEOPraHUUYECKHE BEIIECTRA.

3ana4yn U3y4eHus TUCHUTUIHHBL:

- paccCMOTpEHUE OCHOBHBIX KPHUTEPHEB W MPHUHIMIIOB BBIOOpa O0OOPYIOBaHHS U
MaTEepUasoB,

- U3yuyeHue (PU3NYECKUX OCHOB PabOThI, TEXHOJOTUYECKUX MPUHIIUIHAIBHBIX CXEM
KOHCTPYKIIMH W HaumOoJiee TUNUYHBIX NPUMEPOB YCTPOWCTB MAIUH IPOU3BOJICTBA,
OPUMEHSEMBbIX Ha Pa3jIM4HbIX JTanax IPOU3BOJICTBEHHO-TEXHOJOTMUYECKOTO IUKI C
MPUBEICHUEM WJUTIOCTPATUBHOTO MaTepuana M TEeXHHYECKHX XapaKTEPUCTUK IO BUIAM
000py10BaHUS;

- JlaTh TpeICTaBICHHE OCOOCHHOCTEHW MPOIECCOB, MPOUCXOISAIIMX Ha ITamax
TEXHOJOTMYECKOTO I[MKJIAa B 3aBUCHMOCTH OT OCOOCHHOCTEH UM  KOHCTPYKIIUH
000py10BaHUS;

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

Nzydenue JTUCIUTLTAHBI JOJKHO OCHOBBIBAThCS Ha CIICYIOIINX
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.

MecTto nucuumiunbl B crpykrype OOII BO

[IpenonaBanve OUCHUIUIMHBI Oa3upyeTcs Ha MEXKIMCUUIUIMHAPHBIX CBS3AX H
HEpa3pbhIBHO CBA3aHO C W3YYEHUEM TaKuX MAUCIUIUIMH, KaK MareMaruka, oOmas
XUMHUYECKass TEXHOJOrus, WHPOpMATHKa, TMPOIECChl W  amnmaparbl XUMHYECKOU
TEXHOJIOTMH, HOBbIE MH(OPMALIMOHHBIE TEXHOJIOTHH B MPO(PECCHOHATBHOMN NeATEIbHOCTH.
[lomyuyeHHble 3HaHMS 1O JAWCLUUIUIMHE MOTPEOYIOTCS [UIsi M3Y4YEHUS CHELMaIbHBIX
XUMUYECKUX U TEXHOJOTHUYECKUX AUCUUILIMH U MPAKTUK, TAKUX KaK:

- TEXHOJIOTHSI MUHEPATIbHBIX YAOOPEHUH, COJIEH U 1IeNI0ueH;

- CUCTEMBI YIIPABJIECHUS XUMUKO-TEXHOJIOTMYECKUMH NIPOLIECCAMU;

- XUMUYECKHUE PEAKTOPBIL;

- MOJIEJINPOBAHUE XUMHUKO-TEXHOJIOTHYECKUX ITPOLIECCOB;

- MPOW3BOACTBEHHAS MTPaKTHKa (IPEAAUILIIOMHA).



[Toce n3y4eHus: TUCIUTIITNHBI BBITYCKHUKH JOJIKHBI OBITh TOTOBBI K BBHITIOJTHEHUIO
CJIEIYIOLIUX TPYAOBBIX (PYHKIUH:

- A/06.6. Pa3zpaboTka npeuioxKeHu Mo KOMIUIEKCHOMY MCIOJIb30BAHUIO ChIPhS U
YTUIK3AIUU OTXO0JI0B ITPOU3BOJICTBA;

- A/02.6. Ot6op mpoO MO TEXHOJOTUYECKOW IETOYKE pa3ACICHUs] H30TOTIOB,
00paboTKa pe3ynbTaTOB aHAJIM3a U TTOKa3aHUi MpruOOpPOB;

- D/01.6. ComepuieHCTBOBaHME TEXHOJIOTHH, MEXaHW3alUs W aBTOMATH3aIIUS
IIPOU3BOCTBEHHBIX IIPOLIECCOB;

- D/02.6. [Ipeaynpexnenre Opaka Ha y4acTKe U MOBBIIIICHUE KaYeCTBA U3JIETUH.

- D/04.6. CoctaBiieHre OTYETHOCTH O MPOU3BOACTBEHHOM JIESITEIILHOCTH 11eXa (Y4acTKa).

- B/06.6. CocTtaBneHnre 0TYETHON HAyYHOTEXHUYECKOM TOKYMEHTAIIUH;

- B/02.6. IlpoBeneHue »SKCrIepTH3bl TEXHUYECKUX JOKYMEHTOB IPOU3BOJICTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MaTE€pUalioB Ha COOTBETCTBHE TPEOOBAHUIM
BHYTPEHHETO PhIHKA U SKCHIOPTHBIM TPEOOBAHUSIM.

- B/03.6. CocraBneHue TEXHUYECKHX 3aJaHM Ha TMOATOTOBKY IPOEKTOB
TEXHUYECKUX CTaHAAPTOB MPOU3BOACTBA HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX
MaTepUaJIoB.

Komnerenuun odyuariunerocs, popmupyemsbie B pe3yJabrare
OCBOCHUS M CHHUIIMHBI
B npornecce ocBoeHHsI TaHHON AUCIUIUIMHBI y CTYAEHTa (OPMUPYIOTCS CIETYIOIINE

KOMIICTCHIINN .
— poeccroHanbHbIe
Kon HanmenoBanune
WNHaukaTophl TOCTHKEHUST KOMITETEHLIUN
KOMIIETEHI[NHA KOMIIETEHI[NHA
[1K-2 crocoben ncnonb3oBath | 3-I1K-2 3HaTh cBOMCTBA XUMHYECKUX DJIEMEHTOB,

3HAHUE CBOMCTB
XUMHUUYECKHUX DJIEMEHTOB,
COCTUHEHUN U
MaTepUalIoB Ha UX
OCHOBE JIJISl pELICHUS
3a7a4

COCIMHEHHI M MaTeprajoB Ha UX OCHOBE ISl COOTIOACHUS
TEXHOJIOTUYECKOTO PErjIiaMeHTa

V-I1K-2 YMeTh HCIIOIB30BaTh 3HAHUSA CBOHCTB XUMHYECKUX
3JIEMEHTOB, COCIMHEHUI U MaTEPUAJIOB HA UX OCHOBE IS
pELIeHHS 3a/1a4 M0 BBITYCKY NPOIYKIIMU B CTPOIOM
COOTBETCTBUH C TEXHHUYECKUMHU TPEOOBAHUSIMU

npodeccuoHanbHOM B-I1K-2 Bnaners HaBbIKaMH pa3pabOTKU MPEAIOKEHUS 10
JeSITebHOCTH KOMILIEKCHOMY HCIOJIb30BAHUIO CHIPbS U YTUIIN3ALUU
OTXOJIOB IPOHM3BOJICTBA

I1K-3.1 Criocoben 3-I1K-3.1- 3HaTh TEXHUYECKYI0 U HOPMATUBHYIO
aHATM3UPOBATH JOKYMEHTAITHIO 110 TEXHOJIOTHIECKOMY 00€eCTICUEHHIO
TEXHUYECKYIO U MIPOU3BO/ICTBA HEOPTAHUYECKUX BEIECTB MTPH BBISIBICHUH U
HOPMATHUBHYIO YCTPaHEHUH OTKJIOHEHHHA OT PEKUMOB PAOOTHI
JIOKYMEHTAIHIO, 000pYyJI0BaHUS M TEXHOJIOTHYECKUX MTapaMETPOB

BBIABJIATE U YCTPAHATH
OTKJIOHEHUS OT PEXKUMOB
paboTsl 000pynOBaHUs
IPOM3BOJICTB

VY -TIK-3.1 — YMeTh KOHTPOJIUPOBATh TEXHOIOTHUECKUI
IpoIecc MPOU3BOJICTBA HEOPTAHUYECKUX BEIECTB,
BBISIBIISATH M YCTPAHSATH UX OTKJIOHEHUS

B - T1K-3.1- Brnagets HaBbIkaMu 00001IIEHUS PE3YIHTATOB




HEOPraHUYECKUX WCIIBITAaHUHN, TPOBEJACHHBIX HAa IPOU3BOJCTBEHHOM
BEIIIECTB U MApaMeTPOB | 00OpPyIOBAaHUU
TEXHOJIOTHH
HEOPTraHUYECKHUX
BEIIECTB
[1K-4 CIIOCOOEH U TOTOB 3-1IK-4 3nate TpeOoBaHMs, IPEABABIAEMbIE K TEXHUUECKON
OCYIIECTBIISATh JOKYMEHTAIIH, ChIPbI0, MaTepuasam, noiydadpukaram,
TEXHOJIOTHYECKU I KOMIUIEKTYIOIIUM U3JIEJIHUSIM U TOTOBOM MPOAYKIIMHI
nporecc B coorBerctBun | ¥Y-I1K-4 YMmeTs koHTpOIMpoBaTh 3 (PEKTUBHOCTH
C perjlaMeHTOM U pPacxoJI0BaHUS ChIPbsl U OCHOBHBIX MaTEpHUAJIOB B
UCIIOJIb30BaTh COOTBETCTBUH C PErJIaMEHTOM
TEXHUYECKHUE CPENCTBA B-IIK-4 Brnanetrs HaBbIKaMU UCIIOIb30BAHUS TEXHUYECKUX
JUISL U3MEpPEHUs CPEICTB JJIsl U3MEPEHHsI OCHOBHBIX ITAPaMETPOB
OCHOBHBIX MTAPAMETPOB | TEXHOJIOTMUYECKOTO MPOIECCa, CBOMUCTB CHIPbS, MPOAYKIIUHU 1
TEXHOJIOTHYECKOI0 pa3pabarbIBaTh TEXHUUYECKYIO JJOKYMEHTAIUIO
rpouecca, CBOMCTB
CBIPBS U IPOAYKLIUU
[1K-12 cnocoben ncrnonb3oBark | 3-I1K-12 3HaTh cOBpeMeHHBIE HHPOPMAITHOHHBIC
nH(pOpPMaIMOHHbBIE TEXHOJIOTHH NP pa3pabOTKe TEXHOIOTHUECKUX MPOECKTOB
TEXHOJIOTHH TPHU V-TIK-12 YMmerb 006pabaTeiBaTh HHGOPMAITUIO C
pa3paboTKe MPOEKTOB WCIOJIb30BaHUEM MPUKIIATHBIX MPOTPAMMHBIX CPEACTB MPU
pa3paboTKe TEXHOJIOTHUECKUX POCKTOB
B-IIK-12 Biazgets HaBbIKaMHU UCHOJIBL30BAHUS CETEBBIX
KOMITHIOTEPHBIX TEXHOJIOTUM U 0a3 TaHHBIX MPHU pa3paboTKe
TEXHOJOTHUYECKUX MPOCKTOB
33113'111 BOCIIMTAHUS, PC€ATUIYEMbBIC B paMKaX 0CBOCHMA IUCHUIIINHBI
Hcnons3oBanue
. Bosneuenue B
Hanpasnenue/ Coznanue ycrnoBui, BOCIUTATEIHHOTO
LeIu 00ecTeunBarOIINX MOTeHIMaNa y4eOHOU Pa3HOTLIAHOBYIO
BHEYUYEOHYIO JESTEIbHOCTh
JUCHUTITUHBI
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
npodeccroHalbHbIE OTBETCTBEHHOCTH 3a CBO€  [IKOHOMHYECKOT'O CEKTOpa
perieHus npo¢ecCHOHAIBHOE ropojia o Bonpocam

pa3BUTHE TOCPEACTBOM
BBIOOpA CTyIEHTaMHU
WHIMBUTYTbHBIX
00pa3oBaTeNbHBIX
TPaeKTOPHIi, OpraHu3aluu
CUCTEMBI OOIICHUS MEXITY
BCEMH yYaCTHUKAMH
00pa3oBaTeIbHOTO
mpolecca, B TOM YUcJIe ¢
WCIIOJIb30BAaHUEM HOBBIX
MH(OPMAIIMOHHBIX
TEXHOJIOTUH.

TEXHOJIOTUYECKOTO
munepcrsa Poceun.
2. Yyactue B OArOTOBKE
MyONUKaluii B
BBICOKOPEHTHUHIOBBIX
PELIEH3UPYEMBIX HAYYHBIX
U3IAHUSIX




CTpykTypa u conep:xanue y4eOHOM IUCHUININHBI
JucuunnuHa mnpenogaeTcss CcTyneHTaM Ha 5 kypce. OOmas TpyaoeMKOCTh
JTUCIUIUIMHBI COCTABIISIET 2 3a4€THBIC €AMHUIIBI, /2 aK. yaca.

Kanenaapubiid miian

Ne | Ne Bujbl yueOHOM qeATEJILHOCTH
| (B yacax) Makcu
a e & ) MaJlb-
2 = ATTecTa U .
3 HaumenoBanme pa3jaena = 5 pasiena HbI
a bl (TeMbl) TUCHHUILINHBI e = 0aJsn
€ s S = (bopma) 3a
a & g 138 = | v paszaen
> ) < [=3 [~ ™
a = = = = O
1 Paznea IlpuHuunsl Bb100pa 000py/A0BAHUSA 1 MATEPHAJIOB
1 1 | Knaccudukanus mporeccoB 1 3 12 113 25
XUMHYECKON TEXHOJIOTHH U (MMCbMEHHO)
o0opyoBaHus
1 2 | OCHOBHBIC TPUHIIUIIBI 2 12
MaKCHUMaJIbHOTO
UCTIOJIB30BaHUSl PA3HOCTH
MOTEHIINAJIOB U CBHIPBS
1 3 | OcHOBHBIE IPUHIIUIIBI 1 7
MaKCHUMaJIbHOTO
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 | (IUCHMEHHO)
cucrteMsbl. TpaHCIIOPTHBIE
CpeAcTBa
2 6 | AnmapaTsl 17 pa3feneHus 1 9
Wroro: 72 8 6 58
Bu npoMe:KyTO4HOI aTTecTalMu JK3aMeH 50
CoxkpaliieHHOe HaMMEeHOBaHUe (POPM TEKYIIETO KOHTPOJISI U aTTECTAI[UHU Pa3/IeIiOB:
Oo6o3HayeHne ITo1HOEe HAMMEHOBaHUe
3 JomarmHee 3amanue
KP Kontposbnas pabota
ConeprxaHue JIEKIITMOHHOTO Kypca
YueOHo-
Tembl ek, Bcero
MeToAnYecKoe
Bomnpocekl, oTpadarbiBaeMble HA JIEKIMU 4acoB
ob0ecrieyeHune
1 2 3
Pa3nes 1 IlpuHuunel BIOOpa 000py/10BAHUSI U MATEPHAJIOB
Tema 1 Knaccudukanust nponeccoB XUMHYECKOM TEXHOJIOTUH U 1 1-5
000pyI0BaHUS
Knaccudukanus no cymnocTu nporecca (MEXaHU4eCKue 1
THAPOMEXaHWYECKUE, TEIIO- U MAaCCOOOMEHHBIE)H TI0 CIIOCO0Y
IPOBEICHUS MPOLIECCOB (MPU HOPM JABJIECHUH, BBICOKOH




TeMriepatype u 1p.). OCHOBHOE TEXHOJOTHUYECKOe 000py/I0BaHUE U
€ro BeIOOp

Buzpl o6opynoBanus, TpeboBaHus K Hemy. OO1IMe HanpaBICHUS
XUMHUYCCKOI0 MallIMHOCTPOCHMU . BBI60p MaTcpHraIoB, UX BUABI:
METaJUINYEeCKHEe, HEMETAUTHYECKHUE. 3alUTa OT KOPPO3HHU

Tema 2 OCHOBHBIE PUHITUTTBI MAKCUMATTLHOTO UCIIOJIb30BAHUS
Pa3HOCTH MMOTCHIIUAIIOB U CHIPbSI

MakcumManbHas pa3HOCTh MOTEHIIUAIOB — KaK JABMIKYIIAs CHJIa
nporieccoB. [IpuMeHeHne JaHHOTO MPUHIUIIA KaK CPEICTBA
YKOHOMHUHU U MAaKCUMAIBHOTO UCTIOJIh30BAaHUS 000PYIOBAHUS

MakcuMaabHOE HCIIOJIb30BAHUE ChIPbs (M30BITOK BEIIECTBA,
MPOTUBOTOK, BIUSHUE HA PABHOBECHE, 3aMOPAKHBAHUE CUCTEMBI,
pereHeparysi KOMIOHEHTOB, HCIIOJIB30BaHHUE TIPOTYKTOB, OTXO/IOB),
KaK CPEJICTBO IKOHOMUHU ¥ MAKCUMAIILHOTO MCIIOIh30BaHUS
000pyTOBaHUS

Tema 3 OCHOBHBIC IPUHIIUITEI MAKCUMAJIBHOTO UCTIOIB30BAHUS
SHEpPruu U 000PyIOBaAHUS

OcHOBHbIE IPUHLUITBI MAKCUMAJILHOTO UCII0JIb30BAHUS SHEPTUH C
npruMepamu (pereHepanus TerIoThl, MAaKCUMH3aLMs Iepeadu
TEI1a, MHOTOKPATHOE MCII0JIb30BAaHUE TEIUIOTHI)

OcHOBHBIE IPUHLIUIIBI MAKCUMAJILHOTO MCIIOIb30BaHMS
obopynoBanusi (IPUMEpPbI PELUPKYIISIHH, CHUKCHUSI
COIIPOTHBIIEHUS TEIUIO- U MaCCONIEPEHOCY, CHUKCHMUSI
KMHETUYECKOI0 CONPOTUBIIEHUS

Pa3zngen 2 OcHoBHOE H BCIIOMOraTeJIbHOE 00

OpyI0BaHHE

Tema 4 T'panynsaropsl

Knaccudukanus MeTo10B; OKaTbIBaHUS, SKCTPY3UH, MPECCOBAHUS,
B [ICEBOJIOOKMKEHHOM ciioe. OCHOBHBIE 3aKOHOMEPHOCTHU
MPOLIECCOB. ,.. AnmaparypHoe ohopMIIeHHE, YCTPOMUCTBO, MPUHITUIT
JICUCTBHUA anmnapaToB. TeXHOJIOTHYECKask CXeMa

1

1-5

Tema 5 TpyOonpoBoHbIE CUCTEMBI. TpaHCIOPTHBIE CPEACTBA

Tuns! TpyO, ciocoObl coeTMHEHUs, apMaTypa (BEHTUIIH, 3a/IBUKKH
U 11p.). DTansl pa3paboTky IuiaHa nexa. [lpaBuna npu yctaHoBKe
obopynoBanus, TpeOoBanus K pazMenieHuto. Bua yeprexa

Tema 6 AnmapaTsl 11 pa3aeneHus

Lenb pa3nenenusi, ciocoObl pa3aeneHust, OCHOBHEIE
XapaKTepUCTUKHU. Tumsl 000pyaoBanus ( GUIBTPBI, BAKYyM-
GunbTpEl, HEHTPUDYTH, THIPOLUKIIOHBI, TBLIIEOOYNCTHOE
o0opy/oBaHue, KOJIOHHBIE anmapaThl ). YCTPOMCTBO, MPUHIIUI
nerctBust. Oco0eHHOCTH 0(DOPMIICHHST HA TEXHOJIOTUYECKON CXeMe

1-5

Hroro:

IlepeyeHb NPaKTHYECKUX 3AHATHH

Tema npakTuueckoro 3anaTus. Bonpocsl,
oTpadaTbiBaeMble HA PAKTHYECKOM 3aHITHH

Bcero
4acoB

YyeoHO-
MeTOANYecKoe
odecreyeHue

1

2

3

1.MarepuanbHblil OaaHC anmnapaTa

2.TeruoBoii OanaHc anmapara

3.PacueT reoMmeTpruyecKuX pa3MepoB ammapara

6
7
8

Hroro:

DL WIN




3amaHus 1 CaMOCTOSITE/ILHOM 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., bapaGaHHsbie,
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 000pyI0BaHMe

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 (UIMEHT TPOYHOCTH CBApHOTO 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, pereHepaTopsl.
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 peanuzammu y4eOHOTO Marepuasa Kypca UCIOJB3YIOTCS Pa3INYHbIC
oOpa3oBaTeNbHbIE TEXHOJIOTHH, CIIOCOOCTBYIOIIME CO3AaHHUI0 aTMOC(epbl CBOOOTHON U
TBOPYECKOM JUCKYCCHMM KakK MEXKJy IMpernojaBarejieM M CTyJAeHTaMu, Tak U B
cTyaeH4eckor rpytre. Llenbo mpu 3TOM SBISIETCS BBIPAOOTKA y CTYJEHTOB HABBIKOB U




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

AyaAUTOpHBIE 3aHATHS TPOBOJATCA B BHUAE JEKUUH ¢ ucnoib3oBanueMm [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 pab0oTaM, BBIIIOJHEHUN JOMAIIHUX 33JaHUI

DoH/I OLICHOYHBIX CPEIACTB
DoH/ OIEHOYHBIX CPEACTB IO JUCIMIUIMHE OOECIeUHMBACT MPOBEPKY OCBOCHHS
IJIAHUPYEMBIX PEe3YyJbTaTOB OOy4eHHUs (KOMIETCHIIMA U UX WHIUKATOPOB) MOCPEACTBOM
MEPOTPUATHIA TEKYIIEr0, PyOEKHOTO ¥ MPOMEKYTOYHOTO KOHTPOJIS 1O JUCITUTIIHHE.
CBs13b MeXKIy GOPMUPYEMBIMU KOMIIETEHIIUAMH U (hOpMaMH KOHTPOJISI KX OCBOCHHUS

MpeJCTaBlIeHa B CICAYIONICH TabuIle:
HaunmenoBaunue

Konx n HauMeHOBaHME HHIUKATOPA HaumenoBanune
Ne /it KOHTPOJIUPYEMBIX .

JOCTHKEHUSI KOMIIETCHIINHI OLIEHOYHOTO CPEACTBA
pazzenoB (TeMbl)

Bxo1HOM KOHTPOJIb

Bompockl BxoiHOTO
1 Bxo1HOM KOHTPOJIb 3-I1K-2 p a
KOHTpPOJIS (IMTMCbMEHHO)

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-TIK-3.1 TectupoBanue

(MMCHMEHHO)
JloMaliHue 3a1aHue
(MMCHMEHHO)

[IpomexxyTouHas arrecrauus

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

(ycTHO)
OueHoyHbIe CpeacTBA /ISl BXOJAHOI0 KOHTPOJISl, TEKYLEro KOHTPOJIA U

MPOMEKYTOYHOM aTTeCTAUM (AHHOTALMS)

Oyenounvle cpedcmea 0Js1 6XOOHO20 KOHMPOJs TPEICTABISAIOT cO00M BOMPOCHI,
KOTOPBIE 33J]al0TCs CTyICHTaM B MUCbMEHHOU (popMe. AHHOTAIUS MTPUBEICHA HUXKE.

B kauecTBe OLIEHOYHOIO CPEACTBA TEKYIIErO KOHTPOJISI MCIOJIB3YIOTCS 3alluTa
JIOMAIIHUX 3aJaHui (MUChbMEHHO U YCTHO), KOHTPOJbHAs paboTa (MMChbMEHHO U YCTHO).
KontponbHas pabota nmpeactasisieT co00i MMUCbMEHHOE PEIICHHE 3a1a4 110 BApUaHTaM |
YCTHYIO HX 3allUTy, B XOJIe KOTOPOH CTYIEHT OOBACHSET pelieHue. AHHOTAIUU
JIOMAIITHET0 3aJaHus, KOHTPOJIbHON pabOThI MPUBEICHBI HUXKE.



B kayecTBe OLIEHOYHOIO CpPEACTBA ammecmayuu pazoend UCIOIb3yeTcs KOHTPOJIb
utoroB (KW), xoTopelil mpeacraBisger co00il cymMMy pe3yJIbTaTOB OLIEHOYHBIX CPEICTB
TEKYILIEro KOHTPOJIS.

st IPOMEKYTOYHOM aTTeCTallu IPEeTyCMOTPEHBI TEOPETUYECKHE
AK3aMEHAIMOHHBIE BOMPOCHI (ITPUBEICHBI HUXKE).

IIpuMepHbIe BONPOCHI BXOJAHOTO KOHTPOJISI

1 | Yro Takoe npou3BOAUTENBHOCTh O0OPYIOBAHMS, YKAKHUTE €IUHUIBI H3MEPEHUS

2 | PaccunTarh 4aCOBYIO IPOM3BOAUTEIBLHOCTD 1I€Xa, €CIIM €r0 CyTOYHAs IIPOU3BOIUTEIBHOCTL PaBHA
7 T/CYT KHCIIOTEHI.

3 Paccuntarh 4acoBy0 MpPOU3BOIUTEIHLHOCTD 11€Xa, €CITH €r0 T'0JI0Basi MPOU3BOAUTEIHLHOCTh PaBHA
8760 T/T01 KUCIIOTEL.

Ceoipne. Jlats onpenenenue. [IpuBectu npumep

IleneBoil mpoaykt. late onpenenenue. [lpusectu npumep

Crenenb npespaiieHus cepbl pasHa 0,9. Uto 310 03HauaeT?

~N[(o| o~

CDOC(I)OpHYI-O KHCJIOTY MTOJYYAOT MCTOAOM SKCTPpaKIIUU CCpHOﬁ KHUCJIOTOM M3 anaTuTa. HaHI/IH_II/ITe,
4TO ABJIICTCA CbIPbEM, PEArCHTOM, HPOJAYKTOM

IIpumepHoe qoMalIHee 3aJaHUe IO BAPDHAHTAM
PaccuuTaTh CTEXMOMETPUYECKUNA U IPAKTUUECKUN MaTepUaIbHbIA OamaHC Meyu Jis
CKUTaHHUSI Cepbl MPOU3BOJCTBEHHON MOIIHOCTBIO MO MPOU3BOJUMOI CEPHOM KHUCIOTE (CM.
tabm). CoctaB Bo3ayxa: kuciopon — 23,1 % macce, azora — 75,5 % macc. JlonosHUTENbHBIC
UCXOJHbIE TaHHbIE PUBECHBI B TabauIe 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
CreneHb OKUCIIEHHS Cepbl 0,80 |0,85 {0,90 |0,95|0,70 | 0,75 | 0,60 | 0,65 | 0,50 | 0,55

IIpuMepHasi KOHTpPOJIbHASE padoTa 0 BAPHAHTAM

3ananue 1

1. PaccuntaTth 1 0pOPMUTH CBOJAHYIO TAOJIUIly MAaTEpUAIBLHOTO OajlaHCca KOJOHHBI
CHHTe3a KapOaMmuaa

2. YKa3aTh TEXHOJIOTMYECKHE ITOKA3ATENIN POU3BOICTBA.

3. [loctpouts auarpammy CaHkau AJisi IPAKTUYECKOTO OalaHca.

OCHOBHBIMM peakUUsIMH Ipolecca, MPOBOJIUMOIO B KOJIOHHE, sBistoTcsa: Ha
MepBOMCTAINM ra3000pa3HbIe MPOAYKTHI pearupyroT ¢ o0pazoBaHreMKapOaMarta
aMMOHMUSL:

2NH; + CO, <> NH,COONH, + 159,35 k/]x.
Bo BTOpOIi cTagnu kapbaHaT aMMOHMSI OTILETIISIET BOY U IIPEBpaIlaeT B KapOamMuI:
NH,COONH,; <» NH,CONH, + H,O - 28,5 x/]x.
Hcxonnblie naHHBIE:

— 1OTeps MOYEBUHBI NPU AUCTUILIISILIUMU U yriapuBaHusi, 6,5%

JlononHuTENbHBIE UCXO/IHBIE JJaHHBIE MPUBEIEHBI B Ta0m 1

4. Paccuutath 1 OOPMUTH CBOJHYIO TaOJIMIy MaTepUaIbHOIO OalaHCAKOJIOHHBI



CUHTEe3a KapOamuaa

5. Yka3arh TEXHOJIOTHYECKHE TTOKa3aTEeH MTPOU3BO/ICTRA.

6. [Toctpouts nuarpammy CaHkau JJi IPaKTUYECKOTo OanaHca.

Ha mepBoii cTaguu ra3000pa3Hbie MPOIYKTHI pearupyroT ¢ 00pa3oBaHHEeM KapOOHAT
aMOHWUSI:

2NH; + CO, <> NH,COONH, + 159,35 x/Ix.

Bo BTOpO# cTagnm kapbamaT aMMOHHMSI OTIIETUISIET BOLY M IOBpAIIacT B KapoamuI:
NH,COONH, <> NH.CONH> + H,O - 28.5 kJIx.

HUcxonupie faHHBIC:
— MOTEPsl MOYEBUHBI IPU AUCTUIUISIIIUU U yHnapuBanus, 6,5%
JlonoJIHUTENbHBIE UCXOHBIEC TaHHBIEC MPUBEACHBI B Ta0J 1
Tabnuna 1.

Bapuanr 1 2 3 4 5 6 7 8 9 10
[IpousBoacTBEHHAsS
MOIIHOCTb 110 KapOaMuy, 150 | 100| 120 | 130 | 150 | 100 120 130 110 80
[IM,kr/4

M30nirox ammuaxa ot 125 | 130| 135| 140| 100 | 105 | 110 | 115| 120 | 123
CTEXHOMETPUIECKOT0,%0
(CTeneH NpeBpallcHus 60 | 62| 64 | 66| 68| 70 72| 74| 76 | 80

KapOamaTa B MOUYEBHHY, %0

IIpumepHbIi TecT

1. Kak Ha3biBaeTcsi THIIOBOEe 000py/10BaHMe, IPUTOIHOE IJISI MHOTMX XHMHYECKHX
NPOM3BOJCTB:

YHuBEpCcaIbHOE

CrneuunanbHoe

Crennanu3upoBaHHOE

YHHKaIbHOE

K xaxomy Buay 000pya1oBaHHs OTHOCHTCS KOHTAKTHBIN anmnapar J1Jisi IPOBeAeHUs
KATAJTUTHYECKUX NPOLECCOB:

OCHOBHOE

BCIIOMOTaTeJIbHOE

B KakoM peakTope NOJIHOCTHIO MOAICP/KMBACTCS NIOCTOSIHHAA TeMIlepaTypa
B n3orepmuueckom

B nonurepmuyeckom

B HenzoTepMuyeckom

B agnabarnyeckom

Yxaxkute 000pya0BaHHe 1Jisl TPAHYJISIMHA METO0M MPECCOBAHUS
bapabaHHbIil rpanynsTop

TapenpuaTelil rpaHyJIATOp

Bankosslii mpecc

[ITHEeKOBBIN SKCTPYAED

YxkakuTe HANpaBJICHHE IBHKCHHSI PeareHTOB B annapare:

N M| T >

O T ||| T > | W T >




HCHOKOCHID

— — ——— —

OHOHANPaBICHHOE

IIpoTuBOTOUHOE

IIepexpectHoe

[lepekpecTHO-IPOTUBOTOYHOE

o ||| T >

YkakuTe Ha3BaHUE 060py}10BaHl/lﬂ, n306pamem{0ro Ha PUCYHKE

bapabaHHblil rpanynsaTop

TapespuaTelil rpaHyJIATOp

Bankosslit ipecc

— |||

[11HeKOBEII SKCTpyIEP

Cnucokx TCOPETHYECCKUX IKZAMCHAIIMOHHBIX BOIIPOCOB

[EEN

OcHoBHbI€ KJ1acchl 000py1oBaHus . Buibl XxuMudeckoro 000pya0BaHus B 3aBUCUMOCTH 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
THAPOMEXaHUYECKHE, TEMI000MEHHBIE, 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, 10 AUHAMUKE, THAPOANHAMHUKCE,

Kiaccudukanus nporeccoB IBUKEHUIO peareHTOB, TEII000MEHY

OCHOBHBIE CITOCOOBI JOCTHIKCHHNA DKOHOMUWYHOCTH IMPONLECCOB

Ilonsarue CKOPOCTH ITIPOLECCA, pa3HOCTU INOTCHIINMAJIOB, COITPOTUBJICHUS ITPOICCCaM

JIBrKy1mas cujia XMuMUYECKOM PEaKIIMN Ha PUMEPE PEAKIIMU CUHTE3a aMMHAKaA. 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 pereHepauu TemIoThI.




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

amnmnapar
18 OCHOBHBIEC TYTH MAaKCUMAaJIbHOTO MCIOJIb30BaHUs 000pyaoBanus. KpaTko onucarh KakIbIi.
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 cONPOTUBICHUs. CIIOCOOBI CHHYKEHHSI SHEPTHH aKTUBAIUN
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 rpanyiasaTop. Y CTPOMCTBO, IPUHIIMIT
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
JercTBUs. TeXHUYEeCKne 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. CyIHOCTh MeTOIa. Y CTPONCTBO, MPUHIIMII JCHCTBHS BAJIKOBOTO Mpecca.
30 Meton npeccoanusi. CyniHocTs MeToa. OCHOBHBIE TAPAMETPhl, OT KOTOPBIX 3aBUCUT
KaueCTBO OpHKeETa.

31 Meton npeccoBanusi. CyniHoCTh MeTo1a. XOJIOJHBINA U TOpsuuil criocod 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 3auyreno: 3ajgaHue He BBINOJHEHO, BBIINOJHEHO 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 BOIIPOCHI MTOJIHBIE, YETKUE U pa3BepHYThIe. Pemenus 3anay

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 3amad JOMyIIeHBl HE3HAYUTEIbHBIE
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 oneHUBAHUA CTYJAEHTA HA IK3aMeHe Mo aucuunanue «Pacder u BbIoop

MaTepHAJIOB U 000PYA0BAHUS NPU MPOEKTHUPOBAHNID):

Babl
(utoroBoit OcBoenne
. . . TpeGoBanusi K 3HAHUAM
PEUTHHIOBON | KOMMeTeHIMii
OLIEHKH)
100-85 [IponBunyThIli | OTBETHI HA TOCTABJICHHBIC BOMPOCHI IOJHBIC, YETKUEC W
YPOBEHb pasBepHyTble. PemeHuss 3amad  JOTHYHBL, JOKa3aTelIbHBI U
JEMOHCTPUPYIOT ~aHAJIUTUYECKHME M TBOPUYECKHE CIIOCOOHOCTH
CTY/CHTA.
84-70 Cpennuii JlaroTcs moJIHBIE OTBETHI HA IIOCTaBJICHHBIE BOINpPOCHL. [lokazaHo
YPOBEHb YMEHHUE BBbLIENATh NPUUYMHHO-CIIEACTBEHHBIE CBA3U. [Ipu perienun
3a7a4 JIONMYLICHBl HE3HAYUTENbHbIE OIIMOKH, HCIPABICHHBIE C
IIOMOIIBIO «HABOJSAIIMX» BOIPOCOB NPENOAABATEISL.
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.

HUrtoroBast oreHka
COOTBETCTBHH CO CIICYIOIIEH TaOIUIICH:

BBICTABJICTCA IIYTCM  IICPCBOAA Ha6paHHI>IX 0aioB B

O1eHKa 110 5-0a/ILHOM MIKAIe LRsE) LTS S eI [ Oneunka ECTS
9K3aMeH

S — «OMAUYUHON 90-100 A
85-89 B

4 — «xopoutoy 75-84 C
70-74 D

3 — «yoosremeopumenbHo» 65-69
60-64 E

2 — «Hey0081emeopPUMENILHOY Menee 60 F

Y4eOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE o0ecIieueHue

Y4eOHOM TUCHMIIIMHBI
OcHoOBHas nuTEparypa:
1. Kykosa, O. Il.  Texuonoruueckoe obGopynoBanue. OOopynoBaHue s

TEIIOMacCOOOMEHHBIX MpoleccoB : yueoHoe mocodue / O. I1. Kykosa, H. A. BoitHOB. —
Kpacnosipck : Cubl'Y um. akanemuka M. @. Pemernéna, 2018. — 108 c. Pexxum noctymna:
https://e.lanbook.com/reader/book/147455/#1

2. CmupHoB, H. H. Anb00M THTIOBOM XMMHUYECKOH anmaparypbl (IPUHIUAITAATBHBIC
cxembl anmaparoB) : yueoHoe nocooue / H. H. Cmupnos, B. M. bapa6am, K. A. Kapmos ;

noxa oomel penakuuein H. H. CmupnoBa. — 4-e usn., crep. — Cankr-IletepOypr : Jlanb,
2019. — 84 c. Pexxum noctyma: https://e.lanbook.com/reader/book/115527/#1
JlononHuTENbHAS TUTEPATYpA:

3. I'ne3guiioBa, A. . KOHCTpYKTUBHBIM U MPOYHOCTHOM pacyeT TEII00OMEHHBIX

anmnapatoB : yueOHo-meTtoanueckoe nocodue / A. U. I'nezgunona, 10. B. Bunorpanosa. —
Bomorma : BTMXA um. H.B. Bepemaruna, 2019. — 85 ¢. — ISBN 978-5-98076-307-


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

[.— Tekct : snmexktponnsblii / Jlaub : snekrpoHHO-OuOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/reader/book/138547/#1

4. Moprynos, K. Il. Hacocsl 1 HacocHbIE CTaHIUU : y4yeOHOe Tocobue st By30B /
K. I1. MoprynoB. — 4-¢ usn., crep. — Cankr-IletepOypr : Jlanp, 2021. — 308 c. —
ISBN 978-5-8114-6826-3. — TekcT : anekTpoHHbIH // JIaHb : 3eKTpOHHO-OMOIHOTeUHas
cuctema. — URL: https://e.lanbook.com/reader/book/152484/#185

5. Jle, B. A. OOGopynoBanue NpeANpUSTANA MO MPOU3BOJCTBY JIECOXUMUUYECKUX

MIPOYKTOB M OMOJIOTMYECKH aKTHBHBIX BeIiecTB. KypcoBoe MpoeKTUpOBaHHE : ydeOHOE
nocobue / B. A. le, B. U. Pomun. — Cankr-Ilerepoypr : CIIOIJITY, 2017. — 100 ¢. —
ISBN 978-5-9239-0990-6. — TekcT : 251eKTpoHHBIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEeYHAs

cucrema. — URL: https://e.lanbook.com/reader/book/99815/#1
[lepedyeHb y4eOHO-METOAMYECKON JTUTEPATYPHL:

6. 3epupimkuHa A.A. . MeToanvecke ykazaHus K MPakTHYeCcKoi pabote «Marepu-
aTbHBIN OastaHc ammaparay.- bamakoro: BUTU HUAY MU®U, 2021. — B anpobarmm

7. 3epubiikiHa A.A. . Metoauueckue yka3aHus K IpaKTUYECKON padoTe
«TennoBoit 6ananc anmapatan- banakoso: BUTU HUAY MU®U, 2021. - B anpobarnuu

8. 3epubimkrHa A.A. . MeToanueckue yka3aHus K IpakTuieckoit padore. «Pacuer
r€OMETPUYECKUX Pa3MEPOB, KOJIMYECTBA, IPOU3BOIUTEILHOCTH ammaparay - bainakoso:
BUTU HUAY MUDU, 2021. - B anpobaruu

IIporpammHoe o0ecrieuenue u UHTEepHeT-pecypcehI:

1. ITpouecc peanuzanuu 00pa3oBaTeIbHOM MPOTpaMMBbI 10 JucuuiinHe «Pacder u
BBHIOOp MaTepHaJioB W OOOPYJIOBaHUS TPH TMPOCKTUPOBAHUU» B COOTBETCTBHUHU C
tpeboBanusimu  OC  HUAY MUDU obecieueH HEOOXOIUMBIM  KOMIUIEKTOM
JUIIEH3UOHHOTO IPOrPaMMHOTr0 00ecTIeueHUs;

2. [lepeuenn pecypcoB UH()OPMAITMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
«HTEepHET» HEOOXOAUMBIX JIJI1 OCBOSHHUS TUCITUTIIIUHBI:

- https://ence-gmbh.ru — coBpeMeHHBI# UHPOPMATUBHBINA CANT MO MPOU3BOICTBY U

OIMUCAHUIO TEXHOJOTMYECKOTO 000y 10BaHHSI
- https://himapparat.com - coBpeMeHHbIH HHPOPMATUBHBIA CaNT MO MPOU3BOJICTBY

H OIIMCAaHHNIO TCXHOJIOI'MYCCKOI'O OGOpy,Z[OBaHI/IH

MarepuajibHO-TeXHHYECKOe o0ecreyeHue y4eOHOM IMCIMIIINHBI
JIekuMOHHBIE  3aHATUSA TPOBOLATCS B  CHEUHUAIM3UPOBAHHBIX  AYJIUTOPUSIX,
OCHAILIEHHBIX ~ MYJbTUMEIUWUHBIM  oOopynoBaHueM. [l  mpoBeAeHUS  JEKUUU
UCIIOJIb3YETCS] MYJbTUMEIUNHBIN KypC JEKLIMMA, BUIEODUITBMBI.
[IpakTyeckne 3aHATHS MPOBOAATCA B KOMIIBIOTEPHBIX 3ajlaX, OCHAILEHHBIX
HeoOoxoaumeM I10.


https://e.lanbook.com/reader/book/138547/#1
https://e.lanbook.com/reader/book/152484/#185
https://e.lanbook.com/reader/book/99815/#1
https://ence-gmbh.ru/
https://himapparat.com/

Y4eOHO-MeTOAUYECKHE PEKOMEHAALMY VISl CTYAEHTOB

1. Yka3anus 115 npoCiIyllIMBaHUS JEKLIHMI

[lepen HavamoM 3aHATHI BHUMATENBHO O3HAKOMUTHCS C Y4YEOHBIM IUIAHOM
IPOBEAECHUS JIEKIIUN U CIIUCKOM PEKOMEHI0BAHHOM JINTEPATYPHI.

[lepen noceneHreM OYEPETHOM JEKIUHA OCBEKUTh B MAMATH OCHOBHBIE KOHIICTIIINH
MPOWJIEHHOTO paHee Marepuana. [loAroToBUTH TMpU  HEOOXOJUMOCTH  BOIPOCHI
npenogaBatento. He Hamo omacaThCesi, 4TO BOPOCHI MOTYT OBITh MPOCTHIMH.

Ha osekuuu OCHOBHOE BHHMAaHHE CJEIyeT yAensaTh He dopMmynaMm u
MaTeMaTUYECKUM BBIKIAJAKaM, a COJECPHKAHUIO M3y4aeMbIX BOIIPOCOB, OINPEICICHUAM U
NOCTaHOBKaM 3a/1a4.

B mnporecce u3ydeHus JIEKIIMOHHOTO Kypca HEOOXOAMMO IO BO3MOKHOCTU YacTO
BO3BPAILATHECA K OCHOBHBIM MOHATHSM W METOAAM pEIIeHHs 3a1ad (34eCh BO3MOKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTY/IECHTOB).

XenaTenbHO MCHONMB30BATh KOHCIEKTHI JIEKIMHA, B KOTOPBIX HCIOJb3YyeTCA
MPUHSATAs MPENoaBaTeseM cucTeMa 0003HaAUYEHUN.

Jlnia 6onee moApoOHOro U3yUeHUs: Kypca cielyeT padoTaTh ¢ pEKOMEH/I0BaHHBIMU
JUTEPATyPHBIMU UCTOYHUKAMH U BHOBb MOSIBISIOIIMMUCS UCTOYHUKAMU.

2. YKa3zaHud 715 y4acTUs B MPAKTUYECKUX 3aHATHUSIX

[lepen mocenieHueM NPAKTUYECKUX 3AHATUN YSICHUTh TEMY U CaMOCTOSITENBHO
W3YYUTh CBA3aHHBIE C HEW MOHATHUS U METO/IbI PEIICHUS 3a/1a4.

[lepen pemieHreM 3aad aKTUBHO Y4acTBOBATh B OOCYKJIEHUHU C IPEMNOJiaBaTesieM
OCHOBHBIX MIOHATHI, CBSI3aHHBIX C TEMOUM MPAKTUYECKOTO 3aHSATHUA.

B npouecce pemreHns 3a1a4 BECTH AUCKYCCHUIO C ITPENOIABATENIEM O MPABUIBHOCTH
IIPUMEHEHUS METO/IOB UX PEILIEHUS.

IIo BO3MOHOCTM CaMOCTOSITENBHO JOBOAUTH PEUIEHUE MpEAJIaraéMbIX 3a1ad o0
OKOHYATEJILHOTO UTOTA.

B KOHIIE MPAaKTUYECKOTO 3aHATHS MPU HEOOXOANUMOCTH BBIACHUTD Y MPENOAaBaTEIs
HESICHBIE BOPOCHI.

OcHOBHBIE pe3yJIbTaThl BHITOJIHEHHS pab0OThl HEOOXOAMMO pacleyararh.

3.YkazaHust 17151 BBITIOJHEHUS CaMOCTOSITEIbHON PabOTHhI

[TonyuuTs y mpenogaBaTeis 3aJaHUE U CIUCOK PEKOMEHJIOBAHHOM JINTEPATYpHI.
N3yueHne TEOpETUYECKHX  BOMNPOCOB  CIEAYET MPOBOAUTH MO  BO3MOXHOCTH
CaMOCTOSITENIbHO, HO TPH 3aTPYAHEHUAX 00paIaThCs K MPEroiaBaTesio.

[ToaroToBUTH MUCHMEHHBIN OTUET O TIPOJICTITAHHON padoTe.

[Ipu BhIMOTHEHUM (PPOHTABHBIX 33JIaHUIN IO YCMOTPEHUIO TIpernoaaBaresis padota
MOKET OBITh OIleHEHa 0e3 MUCHMEHHOr0 OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJbHBIC
BOIIPOCHI, MPU YCIIOBUM aKTUBHOM CaMOCTOSTEILHOU PaOOTHI.

IToArOTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.



MeToanuyeckue peKoMeHAaluu /I npenoaaBaresie

1. Ykazanus 1151 npoBeACHUS JICKIINI

Ha nmepBoit BBOJHOM JIEKIIMK CAeNaTh O0IIHi 0030p cofepkaHus Kypca U OTMETUTh
HOBBIE METOJBI M MOJAXOMbl K PEIICHUIO 33a/1a4, PACCMAaTPUBAEMBIX B Kypce, JOBECTU J0
CTYJIEHTOB TpeOoBaHus Kadeaphl, OTBETUTH HA BOMPOCHI.

[Ipy mOATOTOBKE K JICKITMOHHBIM 3aHATHSIM HEOOXOAMMO MPOIyMaTh IUIAH €ro
MPOBEJICHUS, CONCPIKAHNE BCTYIIUTEIBHONM, OCHOBHOM M 3aKJIIOUYHUTEILHON YaCTH JIEKIUU,
O03HAKOMUTBHCSI C HOBUHKAMHM Y4YEOHOM M METOJUYECKOW IUTepaTypbl, MyOJUKAIUSIMU
NEPUOJANYECKON TeYaTH MO TEME JIEKIMOHHOTO 3aHATuA. llepen M3nokeHHeM TEKYIIErO
JEKIIMOHHOTO MaTephajia HalOMHUTh OO0 OCHOBHBIX HTOraX, JOCTUTHYTBIX Ha
npeaplaymmx Jeknusax. C 3TOM LeNlbl0 3aJaTh HECKOJIBKO BOIPOCOB AYJUTOPUU H
OCYIIECTBUTH BEIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJACHTOB.

B Xxoxe JNEKIMOHHOTO 3aHATHS TpenojaBaTelb JOJDKEH Ha3BaTh TeMy, Y4eOHbIE
BOINPOCHI, 03HAKOMHUTH CTYJICHTOB C IMEPEYHEM OCHOBHOM M JOMOJHUTEIBHOW JTUTEPATYPbI
1o TeMme 3aHsaTus. PackpbiBasi coiepkanue yueOHbBIX BOIIPOCOB, aKI[EHTUPOBATh BHUMAHUE
CTYJICHTOB Ha OCHOBHBIX KaTETOpHsX, SBIEHUAX M TMpoIleccax, OCOOEHHOCTSIX HUX
IpoTeKaHus. PacKppIBaTh CYLIIHOCTh U COAEPKAHUE PA3IUYHBIX TOUEK 3PEHUS U HAYUYHBIX
MO/IXO/I0B K OOBSICHEHUIO T€X WJIM UHBIX SIBJICHUM U MPOIIECCOB.

Cnegyer apryMeHTUpPOBaHO OOOCHOBaTh COOCTBEHHYIO MO3ULHUIO IO CIIOPHBIM
TeopeTudeckuM BompocaMm. [IpuBoauts mnpumepsl. 3amaBaTh IO XOAY H3JIOKECHUS
JIEKIUOHHOTO Marepuaia pUTOPUYECKUE BOMPOCHI U CAMOMY JaBaTh HA HUX OTBET. JTO
CITOCOOCTBYET aKTHUBHM3AlIMM MBICTUTEILHON NEATEIIbHOCTH CTYACHTOB, MOBBIIICHUIO HUX
BHUMAHUs U MHTEpPECAa K MaTepually JEKUUU, €€ conaepkanuto. [IpenonaBarens noimkeH
PYKOBOIUTH pPAbOTON CTYACHTOB [0 KOHCHEKTUPOBAHUIO JIEKIIMOHHOTO Marepuala,
MOJYEPKUBATh HEOOXOJMMOCTh OTPAKEHHUSI B KOHCIIEKTAX OCHOBHBIX TIOJIOKECHHM
M3y4aeMoil TeMbl, 0CO00 BBIJIETISIS, KATETOPUANIbHBIN anmapar. B 3akimounTenbHON yacTu
JEKIIUU HeoO0XoauMo chopMynupoBaTh OOIIME BBIBOABI IO TEME, PAaCKpPHIBAIOIINE
COJIEp’)KaHME BCEX BOIMPOCOB, TMOCTABJIEHHBIX B JIeKIUU. OOBSBUTH IUIAH OYEPEIHOTO
MPAKTUYECKOrO 3aHATHUSA, JaTh KPATKME PEKOMEHJALMU MO TMOATOTOBKE CTYJICHTOB.
Onpenenuts MECTO U BpEMSI KOHCYJbTAIIMU CTYAEHTaM, MOKEIaBLIIMM BBICTYIHTh C
JoKJIaiaMu U pedepaTamu.

Ha nocnemneit nexkumu yaenuTh Bpems ajisi 0030pa HanboJiee BaKHBIX MOJIOXKEHUH,
PacCMOTPEHHBIX B KypCe.

2. Yka3zaHus 14 MPOBEACHUS TPAKTUUECKUX 3aHATHI

YeTko 0003HAYUTH TEMY MPAKTUUECKOTO 3aHSATHUS.

OOCyaUTh OCHOBHBIE TIOHATHS, CBI3aHHBIE C TEMOM MPAKTUUYECKOTO 3aHSITHS.

B mpouecce peuieHus 3agad BECTH AUCKYCCUIO CO CTYAEHTAMHU O IPABUIBHOCTH
MIPUMEHEHUS TEOPETUUECKUX 3HAHUM.



OtmedaTh CTyIEHTOB, HauOoJiee AKTUBHO YYACTBYIOIIMX B PEIICHUH 3a7a4 H
TVCKYCCHUSX.

B KOHIIE TPpaKTUIECKOro 3aHATHS 33/1aTh ayJUTOPUN HECKOJIBKO KOHTPOJIEHBIX BOTIPOCOB.

3.YKka3aHus 10 KOHTPOJIIO CAMOCTOSITEIbHON paOOThI CTY/ICHTOB

[To ycMoTpenuio mpemnojaBaTelis 3aJaHHE Ha CaMOCTOSATEIbHYIO pPabOTy MOXKET
OBITh MHIWBUTYTBHBIM WM (PPOHTATHHBIM.

[Ipy wWCHONB30BaHMKM WHIWBHAYAIbHBIX 3aJaHUN TpeOOBaTh OT CTyACHTA
MUCHbMEHHBIN OTYET O MPOJICIAHHON padoTe.

[Tprn nmpuMeHeHnH (PPOHTANBHBIX 3alaHUN BECTH KOJIJICKTUBHBIC OOCYKICHHS CO
CTYJCHTaMH OCHOBHBIX TEOPETUIECCKHX MOJIOKESHUH.

C 1enpl0 KOHTPOJISI KA4eCTBA BBITIOJIHEHHS] CaMOCTOSITENIbHOM paboThl TpeOOBATH
WHIUBUyAIbHBIE OTYETHI (JOMyCTHMO BMECTO MHCHMEHHOTO OTYeTa MPUMEHSTH
WHIUBUTyJIbHBIC KOHTPOJILHBIC BOIIPOCHI).

[Iporpamma coctaBiieHa B cooTBeTcTBUH ¢ TpeboBanmsimu OC HUAY MUDU u
y4eOHBIM IIJIAHOM OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMBbl IO HAIPABJICHUIO TTOJITOTOBKU
18.03.01 «Xumuueckass TEXHOJIOTHS.

Pabouyro mporpaMmy COCTaBWII: JIOLIEHT, 3€PHBIIIKHUHA A. A.

Peuienzent: nouent, 3yoosa H.I'.

[Iporpamma ono6pena Ha 3aceganun YMKH 18.03.01 «Xumudeckass TEXHOJIOTHS.
IIpencenarens yaeObHO-MeTOIMUecKoM Komuccnu Yepnoa H.M.



