banakoBckuii MHKEHEPHO-TEXHOJOTUYECKUA UHCTUTYT — (prytnan deaeparTbHOTO
roCyIapCTBEHHOTO0 aBTOHOMHOTO 00pa30BaTEIbHOIO YUPEXKIECHUS BBICILIET0 00Pa30BaHUS
«HaroHanpHbIN UCCIIE0BATENBCKUM ANepHbIA YHUBEPCUTET « MU DN

DaKyabTET AaTOMHOW YHEPTrETUKHU U TEXHOJIOTUHI
Kadenpa «duznka u ecTeCTBEHHOHAYYHBIC TUCITUTLTMHBD)

PABOYAS ITPOT'PAMMA
no gucuuminHe «O60pyioBaHUE MPOU3BOICTB HEOPTaHUUECKUX BEIIECTB)

HanpaBJjieHUsI NOATOTOBKH
«18.03.01. Xumuueckas TEXHOJIOTHI)

OcHoBHas HpO(l)eCCI/IOHaJILHaSI 06p330BaTeﬂbHaﬂ nmporpamma
«XUMHUYECKasi TEXHOJIOT U HCOPraHN4YCCKUX BCUICCTB»

KBanugukanus BbIIIyCKHHUKA
bakanasp

®opma 00yueHust
OuHas

bamakoBo



Leab ocBoeHUs TN CHUTIMHBI

Llenp mpernonaBaHus JAUCHUUIUIMHBI COCTOMT B IOATOTOBKE KBaTU(UIIMPOBAHHOTO OakanaBpa
HanpasieHuss noarotoBku 18.03.01 «Xumuyeckas TeXHOJOTHA, B HH()OPMUPOBAHHH CTYIEHTOB O
KJIaccu(puKkamumu, yCTpOHWCTBE M pabOTe MEXaHWYECKOTrO (TEXHOJOTHYECKOr0) OOOpYyIOBaHUS IIEXOB,
IIPOU3BOIALINX HEOPIAHUYECKUE BEIIECTBA.

3anauu U3y4eHusl TUCHUIUIUHBL:

- PAcCMOTPEHUE CYIIHOCTM M OCOOEHHOCTEM IPOLIECCOB, IPOUCXOJAIIMX Ha 3Tanax
TEXHOJIOTUYECKOI0 [IUKJIa B 3aBUCUMOCTH OT OCOOEHHOCTEH M KOHCTPYKIIMI 000pYyAOBaHNUS;

- U3y4YCHHE MIPUHIIMIIOB YCTPOUCTBA U pabOTHI 00OPYIOBAHMUS;

- pacCMOTpEHHE Pa3IUYHBIX BUIOB TEXHOJIOTMUECKUX MPUHLIUMHUAIBHBIX CXEM U KOHCTPYKIUN U
Han0oJIee TUMTUYHBIX TPUMEPOB YCTPOUCTB MAIIMH MPOU3BOICTBA, IPUMEHSIEMbIX Ha PA3IMYHBIX dTanax
MIPOU3BOJICTBEHHO-TEXHOJIOTHYECKOTO IHKIIA;

- aHaJM3 MPHUHIMIIOB BEIOOpA TOTO WIJIM MHOTO 000OpYIOBaHHUS JIJIsl PEIICHUS KOHKPETHBIX 33j1au B
3aBHUCHUMOCTH OT IIPOM3BOICTBEHHBIX YCIOBHI.

W3yueHne JUCUUIUIMHBI JODKHO OCHOBBIBATHCS HA CIEAYIOMIMX MPO(ECcCHOHANBHBIX CTaHIapTax:

- 26.001 Croeumamuct 10  O0ECHEYCHUI0  KOMIUIGKCHOTO  KOHTPOJS — IPOU3BOJICTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MaTEPUAJIOB;

-26.004 Cnenuanuct o MIPOU3BOJICTBY BOJIOKHUCTBIX HaHOCTPYKTYPHUPOBAHBIX
KOMITO3UIIMOHHBIX MaTEpUajoB.

- 24.075 Vnmxenep-uccienoBaTelib B 00JacTH pas3aeNeHus: H30TOMOB

MecTto aucuunimabl B crpykrype OOII BO

[lpenonaBanne aucuuiuiiHbl  «OOOpPYJOBaHWE TPOU3BOJACTB HEOPTaHMYECKUX  BEHIECTBY
0a3upyercsi Ha MEXIUCUMIUIMHAPHBIX CBS3SX M HEPa3pbIBHO CBSA3aHO C U3YYEHHEM TaKMX JUCLHUIUIMH,
KaK MaTeMaTHKa, o0Ias XMMUYecKas TeXHOJIOTHs, WH(POPMATHKA, MPOLECCH U anmapaThl XUMHYECKON
TEXHOJIOTUH, HOBbIE MH(OPMAIIMOHHBIE TEXHOJIOIMU B MPOdEeCCHOHATIBHOM esTenbHoCTH. [lonydyeHHble
3HAHUS M0 AMCUUILUIMHE MOTPEOYIOTCS JUIS U3YYEHUS CHEIHMAIbHBIX XUMHUYECKUX W TEXHOJIOTMYECKHX
JUCLUIUIMH U IPAKTUK, TAKUX KaK:

- TEXHOJIOTHSI MUHEPAJIBbHBIX yIO0OpEHUH, COJIeH U ImenoyeH;

- pacyeT u BBIOOP MaTepuaioB U 000pyIOBAHUS IPU MPOESKTUPOBAHUH,

- CUCTEMBI YIIPABJICHUS! XUMUKO-TEXHOJIIOTUIECKUMH TPOLIECCAMU;

- XMMUYECKHE PEAKTOPHI;

- MOJISJIMPOBAaHNE XMMHKO-TEXHOJIOTHYECKHIX TIPOIIECCOB;

- IPOU3BO/ICTBEHHAS NIPAKTUKA (TIPEIUIIIOMHA ).

[Tocne n3ydeHus: MUCIUILTNHBI BBITYCKHUKH JIOJDKHBI OBITh TOTOBBI K BBITIOJHEHHUIO CIIEAYIOMINX
TPYAOBBIX (PYHKIUI:

- A/02.6. Otbop mpod MO TEXHOJOTMUECKOW IIeTOYKe pa3/elieHus H30TOMoB, 00paboTka
pe3yabTaTOB aHAIM3a U MIOKa3aHuil prOOpoB;

- A/05.6. YueT u KOHTpOJIb paAMOAaKTUBHBIX, U30TOMHOMOU(UIIUPOBAHHBIX

BEIIIECTB, MPOAYKIINH, ChIPbs U OTBAJIOB,

- B/02.6. [IpoBenenue AKCIIEPTU3BI TEXHUUYECKUX JIOKyMEHTOB IIPOU3BOJICTBA
HaHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MAaT€pPHaJIOB Ha COOTBETCTBHE TPEOOBAaHHUSIM BHYTPEHHETO
PBIHKA ¥ OKCIIOPTHBIM TPEOOBAHUSM.

- B/03.6. CocraBneHne TEXHUYECKUX 3a/laHUI Ha MOATOTOBKY MPOEKTOB TEXHUYECKHX CTaHIapTOB
MIPOM3BOJICTBA HAHOCTPYKTYPHPOBAHHBIX KOMITO3UIIOHHBIX MaTEPHAJIOB;

- D/02.6. IIpenynpexaeHue Opaka Ha yyacTKe U MOBBIIICHHE KayecTBa U3CIHii;

- D/04.6. CocraBneHue OTYETHOCTH O IPOM3BOJICTBEHHON JIEATELHOCTH 11eXa (yJacTka).

Komnerenuun odyuarmerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHUS 1M CHHUIIMHbI
B npomecce ocBoeHus [aHHOM JUCHMIUIMHBI Y CTYIEHTa (OPMHUPYIOTCS —CIEIyIOIue
KOMITETEHIINH:

— npodeccuoHaNbHbIe
Kon Haumenosanue
WNHaukaTopbl TOCTHKEHUS KOMITETEHIIUH
KOMIIETEHIIUH KOMIIETEHIINH
IK-2 Cmocobexn 3-I1K-2 3HaTh CBOMCTBA XUMHUYECKHUX DIIEMEHTOB,
MCTIONIb30BAaTh  3HAHHWE | COCIMHEHUN M MaTepHaliOB Ha UX OCHOBE JIJISl COOJIIOICHUS




CBOMCTB  XHMMHUYECKHX
3JIEMEHTOB,

COC€IUHEHMI Hu
MaTepuajioB  Ha  HUX

OCHOBE ISl peHICHUs
3aJa4

TEXHOJIOTMUECKOTO PEryiaMeHTa
V-IIK-2 YMeTp ucnonb30BaTh 3HaHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB, COEIMHEHUN U MaTePUAIOB HAa UX OCHOBE JIJIsi
pelIeHrs 3a/1a4 110 BBITYCKY MPOIYKIIUU B CTPOTOM
COOTBETCTBUM C TEXHHUYECKUMHU TPEOOBAHUSIMU

B-IIK-2 Bnanerp HaBbIKaMu pa3pabOTKH MPEI0KESHUS 110

npodeccuoHaIbLHON KOMILJIEKCHOMY UCIIOJIb30BAHUIO ChIPhS U YTUIIU3ALINT
JIESITEIbHOCTH OTX0JI0B IPOM3BOJCTBA
ITK-7 Cnocoben mpunumath | 3-11K-7 3HaTh TEXHOJIOTHUH U CHCTEMBI IKOJIOTHYECKOTO
KOHKPETHbIE MEHEP)KMEHTA MpY MPOBEICHUH UCTIBITAaHUI C
TEXHUYECKUE PELICHUs | UCIIOJIb30BAaHUEM TEXHUYECKUX CPEJICTB
npu paszpadotke | Y-IIK-7 YMeTb BBITONTHATE PaOOTHI 110 COOPY U HAKOTICHUIO
TEXHOJIOTHYECKUX JTAHHBIX MPU pa3pad0TKe TEXHOJIOTHYECKHUX MPOIECCOB
nporeccoB, BbIOUpaTh | B-IIK-7 Biagers HaBbIKaMu BBIOOpA TEXHUYECKUX YCTPOUCTB
TEXHUYECKUE CPEJCTBA | U TEXHOJOTUHN C YYETOM 3KOJIOTMUECKUX MOCIEACTBUN UX
U TEXHOJIOTHH C YYETOM | IPUMEHEHHUs [UIsl MOATOTOBKH MPOEKTA IJIaHa MEPOTIPUSATUI
IKOJIOTMUECKUX 10 UCIOJIb30BAHUIO CHIPhS B JOTOIHUTEIBHBIX
MOCIIEACTBUMA UX | MPOU3BOICTBEHHBIX LENSIX
MIPUMEHEHUS
3aauu BOCIMTAHHUSA, peajin3yeMble B PAMKAX OCBOCHUS THCHMILINHBI
Bosneuenue B
Hanpasnenue/ | Co3nanue ycnoBuid, | Vcmonb3oBaHue BOCIUTATEIHLHOTO Pa3HOIIaHOBYIO
Lenu o0ecreunBaomUX | MOTCHIHANA YIeOHOUM TUCITUTUINHBI BHEY4EOHYIO
JIESITENIbHOCTh
[Mpodeccuona | popmupoBanue Hcnonws3zoBanne BociiurarensHoro |1.Opranuzaiust Hay4HO-
JTBHOE OTBETCTBEHHOCTH 32 | MOTEHILIMAa TUCIUTLINH MPAKTUYECKUX KOH(EpEeH-
BOCITUTAHHE npoecCHOHANBHBIA | TPO(HECCHOHATTLHOTO MOIYJIS IIsT  [I[UH, KPYTJIBIX CTOJIOB,
BBIOOD, (hopMUPOBaHUS Y CTYIEHTOB BCTpPEY C BEIYIIUMH CIIe-
npo(ecCHOHANIBHOE | OTBETCTBEHHOCTH 3a CBOE [UAJTUCTAMU TIPEANPUITHIMA
pa3BUTHE U npodeccuoHanbHOE pa3BUTHE SKOHOMMYECKOTO CEKTOpa
po(ecCHOHANIBHBIC | TTOCPEACTBOM BBIOOpA CTYJIEHTAMH  [TOPOJa 110 BOIPOCAM TEX-
pemenus (B18) VHJIMBU1yaJIbHBIX HOJIOTMYECKOTO JINJIEPCTBA

o0pa30BaTeNbHbIX TPAEKTOPUIA,
OpraHu3alMK CUCTEMbI OOLIICHUS
MCXKAY BCEMU YHaCTHUKAMU
00pa3oBaTeNbHOrO MpoIiecca, B TOM
YHCIIe C UCTIOIb30BaHUEM HOBBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHH.

Poccun.
2. Y4yacTue B IOJTrOTOBKE
nyOauKanui B
BBICOKOPEHTHHTOBBIX
PEIeH3UPYEMBIX HAYIHBIX
U3JJAaHUSX

CTpyKTypa u cofepkaHue y4eOHOW AU CHUTINHBI
JucnunivHa mpenojaeTcs CcTyAeHTaM B 7-oM cemecTpe. OOmias TpyAOeMKOCTh IUCIUIUIMHBI
cocTaBiisgeT 3 3aueTHble equnuIbl, 108 ak. yacos.

Kanennapuslii njian

Ne Buabl yueOHol
P N AeSITeJIbHOCTH (B yacax) Makcu-
°

a 2 2 MaJIb-
T = g ATrTecra- .

3 HanmeHnoBanue pasaeia = Z 5 HbI
e o = g o M pasae-

i (TemMbl) TUCUMILITHHBI = = e = o 0as
M ¢ g = = & | aa (popma)

e ) ) =y = @] 3a
bl = ) =

b | ] s pa3zaen

a = =

| paznen
1 | 1 [O6opynosanne. OcuoBabie | B | 16 | 10 | CpP | 25




MOHSTHSI, KJIacCU(UKAIIHS, (TMCbMEHHO)
TpeOOBaHMSsI, MATEPHAIIBI

1 2 | Peakropsl. OcHOBHBIE 2 10 T
MOHSTHSI, KJIacCU(UKAIIHS, (MMCHMEHHO)
TpeOOBaHMSI.

1 3 | Anmapatsl ¢ MeIaiKon 4 10

Il paznmen

2 4 | KonoHHbIe U OamieHHbIC 3 16 | 10 CP 25
armapaThbl (MMCBEMEHHO)

2 5 | Anmapara st KOHTaKTHO- 3 10
KaTaJIMTHYECKUX TPOIIECCOB T
B ra30BoH (haze (MMCHMEHHO)

2 6 | Ileun 2 10

Buj npomMeKyTOYHOMH aTTeCTALUM 108 | 16 32 | 60 9 50

COKpaH_IeHHOC HaMMCHOBaHHC (bOpM TEKYIICT0 KOHTPOJII U aTTECTAlMM Pa31€JIOB.

O6o3HauyeHue ITotHOE HAMMEHOBaHME
T TectupoBanue
CP CamocrositenpHas pabora
C) DKk3aMeH

Conep:xaHue JEKIMOHHOTO Kypca

YyeoHo-
Tema nexuun. Bonpocekl, oTpadarbiBaemMble Ha JIEKIHH METOAMYeCcKoe
of0ecreuenue

Ne Bcero No
TeMbI| YacOB |JIEKLHUHU

1 2 3 4 5

Pazpen 1

1 2 1 O6opynoBaHue,  OCHOBHbIE  IOHATHS,  TpeOOBaHMS. 1-9
KoHcTpyKuMoHHBIE MaTepHaIbl

Kknaccudukanus, TpeOOBaHUS K XUMUYECKOH amaparype,
HOPSIIOK pacyeTa, THITBI PacueToB.PeakTopsl, UX BUABI.
Byl KOHCTPYKITMOHHBIX MaTE€PUATIOB: METAJUTBIN CTUIABBI,
eMeTaNINYeCKrue MaTepuabl, OTHELIIOPHBIE,
TETUTON30JISIIMOHHBIE, TPOKIIaI0YHbIE HHAOMBOYHBIE, BUIBI
KOPPO3HH M CIIOCOOBI 3alIUTH METAIJIOB OT KOPPO3HH,
BJIMSTHHE MaTepHa JiaraapaTa Ha KOHCTPBKITHIO

2 2 2 PexTopsL.

[Topsimok pacdera, TUIIBI PACUYETOB.
PeakTopsl, UX BHJIBI

BrnusiHre KWHETHKH Ha BBIOOP PEaKTOPOB

3 4 3,4 Amnmapatsl ¢ MEIaIKON

OcHoBHBIE MOKa3aTeNu Ipolecca epeMennBaius (CTerneHb
CMEILIEHNUS, THTCHCUBHOCTh MIEPEMEIINBAHMS ),BPEMS
CMeIlleHus1, BpeMsl TpeObIBaHus. BinsiHue nepemermyBanust
Ha repeiady TeIUIOThl MM Macchl (CYCIIeH3UpOBaHUE,
pacTBOpEeHHE, KpUCTAILTU3AIHS, aOCOpOIIHS)

CrniocoObl epeMenMBanus, BUIbI Jonacteid. Beioop
Menranku. Beibop anmnapara. Pacuer memanox.
Knacccugukarus.. YcTpoicTBO, MPUHIIMIT ASHCTBUS,
OCHOBHBIE XapaKTePUCTUKHU. JJOCTOMHCTBA M HEJJOCTATKH.

Pasznen 2

4 3 5,6 KosioHHBIC 1 OallleHHBIE anmapaThbl 1-9
TapenbuaTeie, HacaJOYHbIE KOJOHHBI, YCTPOWCTBA JUIS
OpOLLEHHUS. Turbr arraparos. Knacccuduxarnus.
VYerpolicTBo, MIPUHIIATL JIEUCTBUA, OCHOBHBIE
XapaKkTePUCTUKH. JIOCTOMHCTBA U HEJIOCTATKHU.




6,7

Arnmapara aji1 KOHTaKTHO-KAaTaJIUTHYECKHUX IIPOLIECCOB B
ra3oBou (aze
Arnmnapatsl ¢ HEIOABU)KHBIM U IICEBIOOKUAOKEHHBIM CIOSIMU
katanmzatopa. Kmacccudukanus. YcTpoicTBO, MPUHIIMIT
JEUCTBUsI, OCHOBHBIE XapaKTEPUCTUKU. JlOCTOMHCTBA U
HEJIOCTATKHU.

[Teun. Knaccudukamnus neueit. lllaxTHbIE, pacbUIUTEILHbBIE
MEeYH C KUIALUM clioeM, OapabaHHbBIE BpaIarorecs MedH,
MydeabHBbIC, pEeaKIMOHHbBIC KaMepHbIC neyu
Knaccudukanms.  YcTpolcTBO,  NPUHIUI  JICHCTBHS,
OCHOBHBIE XapaKTEePUCTUKU. J|IOCTOMHCTBA U HEJTOCTATKHU.

16

Bcero

IlepeyeHb MpaAKTHYECKUX 3AHATHI

Bcero
4acoB

Ne
3aAHATHA

TeMa NpakTU4eCKOro 3aHATHS. 3aJaHUsA, BOIIPOCHI,
oTpadaTrbiBaeMble HA MPAKTUYECKOM 3aHSATHH

YyeoHo-
MeTOANYecKoe
obecneuenmne

3

4

5

10

1-5

OCHOBBI TEXHOJIOTHYECKOI0 pacyeTa annaparos
HeNpepbIBHOIO /1eiiCTBUA

PacueTr npou3BoaUTENBHOCTH 3aBO/IA, 1iexXa. Bubl
IIPOU3BOIUTENILHOCTH, 0COOEHHOCTH pacdeTa. OcoOeHHOCTH
pacuera anmnapaToB HENPEPHIBHOTO JIEHCTBHSI — pacXo/ibl
peareHToB U MPOIyKTOB. PacueT npous3BoAUTENBHOCTH,
o0beMa, KOoJIMYecTBa annaparoB. Beibop annapata B
cootrsercrBue ¢ HT/I. Pacuer reomerpudeckux pasmepos
anmapara 1 oobema IpoCTPaHCTBa, HEOOXOAUMOTro JUIs
pacIoIO;KEHHsl almnapara B Liexe.

6

1-3

10

6-10

OCHOBBI TEXHOJIOTHYECKOI0 pacyeTa anmnaparos
NepHoAUYeCKOro 1eiicTBHA

PacueT npou3BoaUTENBHOCTH 3aBOJIA, Liexa. Bupl
MIPOU3BOIUTEIBHOCTH, 0COOEHHOCTH pacyeTra. OcoOeHHOCTH
pacuera anmnapaToB IEPUOJINYECKOTO JEHCTBUS — BpEMS
L[MKJIa, KOJIMYECTB LIMKIIOB pabOTHI annaparoB. Pacuer
MIPOU3BOIUTENLHOCTH, 00BbEMa, KOJIMUYECTBA allapaTos.
Br160p anmnapara B coorserctBue ¢ HT/. Pacuer
reoMeTPHUECKUX Pa3MepoB amnmnapara u oobema
IIPOCTPAHCTBA, HEOOXOAMMOTO Ul PACIOIOKEHHS
anmnaparoB B LIEXE.

1-3

11-13

OcHOBBI pacueTa IKCTPAKTOPOB

Tumnsl akcTpakTOpoB. OCHOBHBIE TEXHUYECKHE pacueTHBIC
xapakTepucTuku. OCOOEHHOCTH pacyeTa IKCTPAKTOPOB.
Pacuer konuuecTBa ceKUUi, MPOM3BOAUTEIHLHOCTH, 00bEMA,
Y TEOMETPUICCKUX PA3MEPOB IKCTPAKTOPOB.

14-16

OcHOBBI pacyeTa KOHTAKTHBIX ANNAaPaTOB C
HEMOJABHKHBIM CJI0EM KAaTaJIu3aTopa

Tunsl KOHTaKTHBIX annapatoB. OCHOBHBIE TEXHUYECKHE
pacdeTHbIe XapakTepucTHKu. OCOOEHHOCTH pacyeTa
KOHTAKTHBIX amnmapaToB. Pacyer koaudecTBa clioeB u
00BeMa KOHTAaKTHON MacChl, THAPABINICCKOTO
COMPOTHUBIIEHUS. PacueT mpou3BOAUTENHHOCTH U
T€OMETPHUYECKUX Pa3MEPOB KOHTAKTHBIX alllapaToB H
o0BeMa MPOCTPaHCTBA, HEOOXOIUMOTO ISl PACTIONOKEHUS
ammapara B IeXe.

32

16

Bcero




3aganus AJ151 CAaMOCTOATEIbLHOM padoThI CTYIeHTOB

Beero YuebHo-
3aaHus, BONPOCHI, 1JIsl CAMOCTOSITEILHOI0 U3yYeHH s (3a/1aHUs) 4ACOB MeToaAnYecKoe
o0ecmeueHue
Anmapartsl AJ1s TpaHyJIUpOBaHUs 10 1-9
Perypasie u Oe3perypHbIe yCTaHOBKH. bapaGaHHBIC TpaHyJIATOPHI,
bapaGanubie IPaHyISTOPHI-CYIIUIIKH, IlIHexoBEIC TPaHYJISTOPHI,

TapenbuaTslii TpaHyIATOP, FPAHYIATOPAX C KUISALIUM ci0eM. TablieTouHble
MalIMHbI. ['paHynupoBaHue NacT, pacijiaBoB

TpancnopTHOEe 000pyIOBaHUE, 5 1-9
Knaccudukanus. Konpeiiepsl u sieBaropsl. [lmacTuHuUaThlii KOHBeiep,
CkpeOKkoBble KOHBEHMeEphl CILIOIIHOTO BOJIOUEHHUs, TpyOuaThie CKpeOKOBbIE
KoHBelepbl. KoBmoBoil 3seBatop. BHHTOBbIE KOHBEHEPHI (IIHEeKn).
Y CcTaHOBKM THEBMOTPAHCIIOPTA

O6opynoBanue IS U3MEITbYCHUS 5 1-9
IPOOHIIKH KPYITHOTO, CPEHETO M MEIIKOTO APOOJICHHS, MEIbHUIBI TOHKOTO
U KOJUIOMTHOTO TmoMmoja., bapaGanuble, BuOpanuonusie, CTpyiHbIE M
MenbHHIBL. Opranu3anus U3MeNbYeHus]

AmnmapaTsl 7S pa3/ieNieHusl CyCIeH3ni 10 1-9
Otcroiinuku, (UIBTPeL, (QUIBTPOBAJBHBIE Ieperopoaku. bapabanHble,
KapycenbHble, HyT4-puinbTpel. Llentpudyru, kiaaccupukamus, KOHCTPYKIUH
(moBecHBIE, TOPHU3OHTANBHBIC, BAIKOBBIE). [HapounkiaoHsl CrocoObI
POMBIBKH.

Kpucrammmzaropsl 5 1-9
Meroas! KpUCTa/UIU3aluH, Kpucramnuzaropst W30TUAPUYECKON
KpUCTaJIJIN3aLlNHY, Bakyym-kpucTammsaTopsl, Kpucrannuzaropsl
M30TEPMUYECKON KPUCTAJUIM3ALNH,

CymmiibHoe 00opy1oBaHue 5 1-9
KoHBekTHBHAsA, KOHTaKTHas Cymika, bapabannbie cymmiaku, CyIIHIKH CO
B3BEIICHHBIM CJIOEM, PacbuIUTEeNIbHBIE CYIIMIKH

DNIeMEHTBHI annapaToB U UX pacyeT 5 1-9
BBI160p HCXOHBIX JAaHHBIX JUISI pacyeTa anmapaToB Ha MPOYHOCTh
(momyckaemoe HampsHKEHUE, MOAYNb YIPYTOCTH, KO3((UIIUEHT MPOYHOCTH
CBapHOTO IIBa, pacueTHas TeMIepayTpa, pabodyee M pacuyeTHOE JaBJICHUE).
O06eualiku, KpBIIIKY, THUIIA (BUABI JHHUIIT),

¢bnanupL,ux ycrporictBo. LlITynepsl, 000bIIKH, CMOTPOBBIE OKHA,
JIFOKH,JIa3b1, OMOPBI

TerurooOMeHHBIE anmapaThl 5 1-9
Ha3znauenue. Pexyneparopsl, pereneparopsl. KoxxyxoTpyOHbIe
TEII000MEHHUKH: TEMJI000MEHHHUK KECTKOM KOHCTpYKLIUHU, ¢ U-00pa3HbIMu
TpyOKaMH U IJIaBaroIlei roJI0BKOW, BUTHIE TEINIO0OMEHHUKU. OCHOBHBIE
AJIEMEHTHI U UX pacyeT. 3MEEeBUKOBBIE, CIIUPAJIbHbBIE U OJIOUHbBIE

TEMI000MEHHUKH

TpyOb! 1 TpyOOTIPOBOIHAS apMaTypa 10 1-9
Marepuan Tpy6, Komnencatopsi, Onopsl TpyOonpoBo10B, ApMaTypa

Bcero 60

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

[lpn peanmuzamuu y4eOHOTO MarTepHana Kypca HCIIONB3YIOTCS pPa3IMYHbIE 00pa30BaTelbHBIC
TEXHOJIOTUH, CITIOCOOCTBYIOIIUE CO3aHII0 aTMOC(HEPHl CBOOOTHON U TBOPUYECKON JAUCKYCCHU KaK MEXIY
MpEenoIaBaTesieM U CTY/IeHTaMH, TaK U B CTyJ€HUYECKOU rpymre. Llenpio nmpu 3Tom sBIsieTCsl BEIpaOOTKa y
CTYJCHTOB HAaBBIKOB M KOMIIETEHIIMH, MO3BOJSIONINX CAMOCTOATEIHLHO BECTH HCCIIEIOBATENbCKYIO H
Hay4YHO-TIEJIarOTHYECKYIO padoTy.

AynuTOpHBIE 3aHATHSA MPOBOJATCA B BUJE JEKUuM ¢ ucnonb3doBaHueMm [IK u kommbproTepHOro
MIPOEKTOPA; MpaKTUYeCKUe 3aHATUS - ¢ wucnoib3oBanueM I[IK mpu mpoBeaeHWH pacyeTos.




CaMocrosTenbpHas paGOTa CTYACHTOB IMPOBOAUTCA IOA PYKOBOJACTBOM HpenonaBaTenef/i, C OKazaHucM
KOHC}’HBTaHI/Iﬁ W IIOMOIIH IIPH MOATOTOBKE K KOHTPOJbHBIM pa60TaM, BBIITOJIHEHHUHN JOMAITHHUX 3aHaHHﬁ

DoH/I OLIEHOYHBIX CPeICTB
@OH/ OLIEHOYHBIX CPEACTB IO AMCUUIUIMHE OOECIIEYMBAET MPOBEPKY OCBOCHHUS IUIAHHPYEMBIX
pe3ynbTaToB O0y4YeHUs! (KOMIETEHUUH W UX HHIUKATOPOB) IOCPEICTBOM MEPOINPHUSATHI TEKYLIEro,
PYOEKHOTO U IPOMEKYTOUYHOTO KOHTPOJIS TIO JUCIIUILTUHE.
Ces3p  Mexnay (opMuUpyeMbIMH KOMIETEHIMSIMH U (OpMaMHU KOHTPOJISI HX OCBOCHHS
IIpe/ICTaBJIEeHA B CIEAYIOLIEH Tabnuie:
OneHouyHbIe CPENCTBA AJIA BXOJHOTO KOHTPOJISI, TEKYIIErO0 KOHTPOJS M IMPOMEKYTOYHOW aTTecTalluu

(anHOTALIMSN)
HaunmenoBanue
Ne | koHTpOIMpPYEMBI Konx n HauMeHoBaHME HHAUKATOpA HanmenoBanue
n/m X pazJienoB JOCTUKEHHS] KOMITETEHIIUI OLICHOYHOT'O CPEJCTBA
(Tembl)
Bxo/1HOM KOHTPOJIb
BxosHoii 3-TIK-2, V-TIK-7 Bortpockt Bxoxtoro
1 KOHTPOJIA
KOHTPOJIb
(MMCbMEHHO/YCTHO)
ATTrecranys pas3/ienoB, TEKYIIMM KOHTPOJIb YCIIEBAEMOCTH
2 Bce TeMbl 3-I1K-7, V-IIK-7, B-I1K-7 JlomanHue 3amaHue
3-I1K-2, V-IIK-2, B-TIK-2 (MMCbMEHHO)
TectupoBanue (MMCHMEHHO)
[TpomexyTouHas arTecTanus
3 DKk3aMeH [K-2, TIK-7 Bonpocsl k sk3ameny
(ycTHO)

OueHovHbIe CPeACTBA JIsl BXOJHOT0 KOHTPOJISI, TEKYIIEr0 KOHTPOJS U MPOMEKYTOYHOM
arrecTauvu (AHHOTALMSA)

OneHouyHble CpelncTBa JUIsi BXOAHOTO KOHTPOJSI TMPEACTABIAIOT COOOW BOMPOCHL, KOTOpHIE
3aJIal0TCS CTYJCHTaM B MUCBMEHHOUN hopMe. AHHOTAIUS TIPUBECHA HIDKE.

B kadecTBe OIIEHOYHOTO CpPEACTBA TEKYLIErO KOHTPOJS OYHOU (OpMBI O0yUEHHS UCHIOIB3YIOTCS
3aluTa JTOMAITHUX 3aaHui (MMChbMEHHO U YCTHO), TeCT (MUChbMEHHO). JloMalriHee 3ajanue npeacTaBiseT
co0oif perieHre 3aJay MO BapUaHTaM W YCTHYIO WX 3allUTy, B XOJiIé KOTOPOH CTYIEHT OOBSICHSET
pemenue. Tect mpencraBiseT cCOOOM BOMPOCHI C HECKOJBKUMU BapHaHTAMU OTBETOB. AHHOTAIMHU
JIOMAIIHETO 3aJjaHusl, TECTA PUBEICHBI HUXKE.

B kxadecTBe OLIEHOUHOTO cpedcmea ammecmayuu pasoena ucnonvsyemcs: KOHTpoib utoros (K1),
KOTOPBIH MpeACTaBIseT COO0N CyMMY pe3yIbTaTOB OIIEHOYHBIX CPEICTB TEKYIIETO KOHTPOJIS.

J1s IpOMEKyTOYHOM aTTeCTaIK TIPEyCMOTPEHBI TEOPETHUECKUE SK3aMEHAITMOHHBIE BOIIPOCHI
(mpuBeeHBI HUXKE).

[To nToram 0Oy4eHUs! BEICTABISETCS YK3aMEH.

IIpumepHBbIe BOPOCHI BXOJHOI0 KOHTPOJIA
1 | Yro Takoe npou3BOAUTENBHOCTh 000PYIOBAHUS, YKOKUTE €IMHHIIBI H3MEPEHHUs
Paccunrarh 4acoByr0 NpOU3BOJUTENBHOCTD LI€Xa, €CJIM €r0 CyTOYHAas IPOU3BOIUTEIBHOCTh
paBHa 7 T/CYT KUCIIOTBHI.
Paccuntarh 4acoByr0 MpOM3BOAUTENBHOCTD 11€XA, €CJIU €r0 TOA0Bask MPOU3BOIUTEIHHOCTD
paBHa 8760 T/ToJ1 KUCIIOTBHI.
Ceipse. Jlate onpenenenue. [IpuBectn npumep
IleneBon mpoxnykr. Jlate onpenenenue. IIpuBectu npumep
Crenensb npespaiieHus cepbl pasHa 0,9. Uto 310 03HauaeT?
DochOopHYIO KUCIOTY MOITY4at0T METOAOM SKCTPAKIMH CEPHOU KUCIOTON U3 alaTuTa.
Hanummre, 4To sIBIsIETCS CBIPEEM, PEAT€HTOM, MPOIYKTOM
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IIpumepHoe ToManIHee 3a]aHNe M0 BAPHAHTAM
PaccunTarh CyTOYHYI0O M YacoBYI MPOHM3BOIUT peakTopa HempepbhiBHOTO aeiictBuss Gp 1o
CJICTYIOIIIUM UCXOIHBIM JTaHHBIM:
- IPOAOJDKUTEIFHOCTh HAX0XKICHHUS PEaKIIMOHHON CMecH B peakTope — 1 1
- IJIOTHOCTH B-Ba, P, KI/M3
JlonoTHUTEIbHBIE UCXOIHBIC JaHHBIC TPUBEICHBI B TA0II. |

Tabnuna 1
No BapuanTa 1 2 3 4 5 6 7 8 9 10
O6beM p-pa, Va, M 1,2 1,8 22 | 28] 32| 38| 472 48 | 52 | 58
CrermneHb 3aM0JIHEHUS PeakTopa 0,4 0,6 0,8 0,5
IlpumepHbIi TECT
Bomnpoc Ne 1 1. Kakoii anmapat n300pakeH Ha pUCYHKE:
WCHROKOCTTD

HEHOKACHED
OtBer A Cwmecurenb
Otser b [leun
Otser B Kononna
Otser I' KoHTtakTHBIM anmapar
Bonpoc Ne 2 | Vkaxkure HarpaBlieHHE JBIKEHUS (a3 B anmapare:
WCUOKACIID
Al
- B
10

M’EIF MCUOKOCIHID
OtBet A IIpssMoTOUYHOE
Otser b ITepexpecTHoE
OtBer B IIpoTBOTOYHOE
Oter I 3nech HeT a3
Bonpoc Ne 3 1. Kakoii Bug Tapenok n300pakeH Ha PUCYHKE:

B

OtBeT A KomnmaukoBas

OtBer b Curyaras

OtBetr B CtpyiiHO-HaIlpaBJIeHHas




OtBer I Hacanounas

Bonpoc Ne 4 | Kak Ha3bIBaeTcst THIIOBOE 000py/A0BaHMe, IPUTOJHOE 1JISI MHOTHMX XHMHYECKHX

NMPOM3BO/ICTB:
A YHuBepcaabHOe
b CrenpanbHoe
B Crnenuanu3upoBaHHOE
I YHuUKanmpHOe

Bonpoc Ne 5 | K kakoMy Buay 060py10BaHsl OTHOCUTCS KOHTAKTHBIN anmapar JJis

NMPOBCACHUSA KATAJIUTHYCCKHUX MMPOIECCOB:

A

OCHOBHOC

b

Bcnomorarensaoe

Bonpoc Ne 6 | Ykakute HanpaBJieHHne ABHKeHUs (a3 B annmapare:

HCHOKOCHID

A OnHoHaANpPaBICHHOE

b IIpotuBOTOUYHOE

B ITepexpecTHoe

I IlepexkpecTHO-MMPOTUBOTOYHOE

CnHcok TeopeTH4eCKHX IK3aMEHALMOHHBIX BOIIPOCOB

1 Knaccudukamus obopyaoBaHus

2  TpeOoBaHus K TEXHOJOTHYECKOMY 000PY10BaHHIO

3  Merammueckue KOHCTPYKIIMOHHBIE MaTepHAITbI

4  Hemerainnueckue KOHCTPYKIIMOHHBIE MaTe€pUaIbl

5  OrseynopHsle, TEMION30JIALIMOHHBIE U MPOKIIAI0UYHbIE MaTEPHAIIBI

6  CnocoOsl 3aLIUTHI anmapaToB OT KOPPO3UU

7 OcHOBHBIE THUIIBI PACYETOB 000PYAOBAHUS

8  Peaxtopbl. OCHOBHBIE CTPYKTYpPHBIE JIEMEHTHI pEeaKTopa.

9 Kiaccudukanus peakToposB.

10 PeakTopsl MOJHOIO MepeMENINBaHN. Y CTPOHCTBO, MPUHIMIT AeHCTBUS. MaTepranbHbIi OanaHc

11 PeakTopbl MOJHOTO BBITECHEHUS. Y CTPONCTBO, MPUHIUI JIeHCTBUS. MaTepHalibHbIi OanaHc

12 Kackaasl peakTopoB YcTpoilcTBO, MpUHLMT JeHcTBUsL. MaTepuanbHblil OanaHc

13 Cwmecurenu. OCHOBHBIE MTOKA3aTEIH MPOIECCcCa TEPEMETHBAHUS

14 Cwmecurenu. ['unpoauHamuka npouecca nepeMernBaHus

15 BeiOop cMecuTeneil U MemaioK, UX TUITBI U 00JIaCTH IPUMEHEHUS

16 Konounsle u 6amennsle annapaTsl. OGnacTH MpUMeHeHHs], KiIaccuukanus

17 TapenbuaTslie KOIOHHBL. ['MIpoguHAMIUECKHE PEKUM PAOOTHI TapeIOK. Y CTPOHCTBO, TUIIBL,
CXEMBbI, Ha3HAUEHUE

18 TapenpuaThie KOJOHHBI C KOJIIMAYKOBBIMHU TapelIKaMH. Y CTPOWCTBO, THITBI, CXEMBI, HA3HAYCHHE

19 TapenbuaTbie KOJOHHBI C CUTYATBIMU TapelkaMu Y CTPOWCTBO, TUIIBI, CXeMbl, Ha3HAUYEHHUE

20 TapenpuaThie KOJOHHBI CO CTPYHHO-HAIIPABICHHBIMH (YEIIYi9aThIMHU) TapeIKaMH. Y CTPOUCTBO,
THUIIBL, CXEMBI, HA3HAUEHUE

21 Hacamo4Hble KOJIOHHBL. PeXUMBI paObOThI. Y CTPOMCTBO, THITBI, CXEMBbI, HA3HAYCHHE

22 Hacazaku. CriocoObl pacrosiokeHust Hacaaku B anmnapate. Buabl Hacanok. TpeOoBanus k




23

24

25

26

27

28

29

30
31

HacaJKaM.

VYerpoiicta miist oporieHus. CTpyidarbie M pa30pbI3THBAIOIINE YCTPOUCTBA. Y CTPOMCTBO, THITHI,
CXEMbl, Ha3HAUYECHHE

KoHTakTHBIC anmapaThl ¢ HETOBWKHBIM CJIOEM KaTanu3aTopa. Pexum paboTel. Y CTpOMCTBO.
OcHoBHble Tunbl. Haznauenue

KoHnTakTHbIE anmapatsl ¢ MCEBIO0KIKEHHBIM CJIOEM KaTanuzatopa. Pexum paboTsl.
VYerpoiictBo. OcHoBHbIE THITBI. Haznauenue JlocTonHCcTBa, HETOCTATKU

[Teun. O6nactu npumenenus. Kimaccudukanus no termioBomy 3¢hdEKTy mporecca, mo crnocooy
noABo/a teria B neub. OcHoBHbIC TUMbl. Haznauenue [loctonHcTBa, HEIOCTATKU

[Teun. O6nactu npumenenus. Knaccudukanus [1o Buay ucrounuka tera, [10 KOHCTPYKTHBHBIM
ocobeHHOCTsM . OcHOBHBIC THIIBL. HazHauenune JloCTOMHCTBA, HEOCTATKU

[[TaxTHBIE IEYH. Y CTPOMCTBO, MpUHIMUII IecTBUsS. OcHOBHBIE TUbl. Haznauenue JlocTouHCTBA,
HEJIOCTATKH.

PacnpuinTenbHbie ieuu. Y cTpoCcTBO, MPUHLMT ACHCTBHS. JJOCTOMHCTBA, HEIOCTATKHU.
Hasznauenwue.

[Teub ¢ kUMMM cJI0€M. Y CTPOICTBO, IPUHLIMI ACUCTBUS. JJIOCTOMHCTBA, HETOCTATKU
bapabannbie Bpamaromuecs neuu. Y CTpOUCTBO, MPUHIUIT AeHCTBUA. J|0CTOMHCTBA, HEJOCTATKU

IHIkajbl oneHKH 00pa30BaTeNbHbBIX 10CTHKEHUH

IIkaja oeHKH BXOHOT0 KOHTPOJISI:
3auTeHo: 3alaHueE BBIOJIHEHO BEPHO, CJTAHO B YCTAHOBJIEHHBIE CPOKU
He 3auTeno: 3ajaHue He BBIIIOJHEHO, BBIMOJIHEHO C OUIMOKaMH, KOTOpbIE TpeOyeTCsl UCIIPaBUTD,
WIN CAHO MTOCJIE€ YCTAHOBJICHHOTO CPOKA
IlIkaJia O1IeHKH TecTa, CAMOCTOSITEJIbHOI PadoThl, IK3aMeHa (OLICHUBACTCS B ITPOIICHTAX):

IIpoueHThI

TpeOoBanusi K 3HAHUSAM

100-85

OTBeTHI Ha IIOCTABJIEHHBIE BOITPOCHI ITOJHBIC, YCTKHUEC U PA3BCPHYTHIC. Pemenus 3a1a4
JIOTHYHBI, JIOKA3aTebHbl W JICMOHCTPUPYIOT AQHAJMTUYECKHE U  TBOPUYECKHUE
CITOCOOHOCTH CTY/ICHTA.

84-70

I[aI-OTCH IIOJIHBIC OTBCTBI HA ITOCTABJICHHBIC BOIIPOCHI. IToxa3ano YMCHHC BBIACIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBA3U. HpI/I peICHUM 3aJa4 AONYIICHBI HE3HAYUTCIIBbHBLIC
OH_II/I6KI/I, HCIIPABJICHHBIC C ITIOMOINBIO «HABOJAIHX)» BOIIPOCOB IMPCIIOAaABATCIIA.

69-60

OTBeThI HA BOIIPOCHI U pCHICHUSA IMOCTABJICHHLIX 3a/la4 HEAOCTATOYHO ITOJIHBIC. Jloruka
" IOCJICAOBATCIBbHOCTD B PCHICHUH 3a1a4 UMCIOT HAPYIICHUA. B otBerax OTCYTCTBYIOT
BBIBObI.

OneHky B Oamnax BBICYUTHIBAIOTCS MYTEM MPOU3BEIACHHS BEIUYMHBI BBICTABJICHHOTO MPOIIEHTA
JUIS KOHKPETHOTO BHJa TEKYIIEr0 KOHTPOJSI Ha MpeIBapUTENbHO BBIICTIECHHOE IS HEro KOJIUYEeCTBO
0aIoB (B mpeenax pasena).

Pacnpenenenne MakcuManbHBIX 0aJUI0B IO BUJIaM paboT B MpeJienax pas3/ieioB:

| paznen Il paznen OK3amMeH
(25 6annoB) (25 6annoB) (50 6annoB)
CamocrosiTenbHas paboTa Tect CamocTosiTenbHas paboTa Tecr
(CP) (T) (CP) (T)
8 OGansoB 17 6amnoB 8 GanoB 17 6amnos 50 6amnoB

Hroro: 100 6amoB

HtoroBasi olleHKa BBICTABJIAETCS IyTeM IepeBoJa HaOpaHHBIX OalsIoOB B COOTBETCTBUMU CO
cleayronen Tabauien:

OreHKa 110 5-0aJUIEHOHN IIKaJIe LR AT S BT I Oneunka ECTS
JK3aMeH
5 — «omauuHoy 90-100 A
85-89 B
4 — «xopoutoy 75-84 C
70-74 D
3 — «yoosremeopumenbHo» 65-69
60-64 E
2 — «Hey0081emeoPUMENLbHOY) Menee 60 F




Y4eOHO-MeTOAMYECKOE U HH(POPMAIITHOHHOE O0ecTiedyeHue Y4eOHOM TUCIUIIINHbI
OcHOBHas nuTeparypa:

1. XKykosa, O. II. Texnonoruueckoe obopynoBanue. O6OpyIOBaHHE ISl TETIOMACCOOOMEHHBIX
nporieccoB : yuebnoe mocoodue / O. I1. Kykosa, H. A. BoitnoB. — KpacHosipck : Cubl'Y uMm. akagemuka
M. @. Pemiernéna, 2018. — 108 ¢. Pexxum nocryma: https://e.lanbook.com/reader/book/147455/#1

2. CmupHoB, H. H. Anp00M THIOBOM XHWMHYECKOW ammapaTypbl (MPUHIMIHAIBHBIC CXEMBI
anmapatoB) : yaeOHoe mocobue / H. H. Cmupnos, B. M. bapa6am, K. A. Kapnos ; mox o0meii penakmuuei
H. H. CmupnoBa. — 4-e¢ uzn., crep. — Cankr-IlerepOypr : Jlans, 2019. — 84 c. Pexum mocryna:
https://e.lanbook.com/reader/book/115527/#1

JlononHuTeNbHAS TUTEPATYpA!

3. I'mezgunosa, A. 1. KOHCTpYKTUBHBIA M MPOYHOCTHOHM pacyeT TEmI0OOMEHHBIX aInapaToB :
yaeOHo-MeToanueckoe mocooue / A. . I'mezmunonra, FO. B. Bunorpagosa. — Bosoraa : BTMXA um.
H.B. Bepemaruna, 2019. — 85 c¢. — ISBN 978-5-98076-307-7. — TekcT : anexTpoHHbIH // JlaHb :
aJIeKTpOHHO-O0nOmoreynas cucrema. — URL.: https://e.lanbook.com/book/138547

4. Moprynos, K. II. Hacocel u HacocHble cTaHuuu : ydeOHOoe mocobue mis By3os / K. II.
MopryHoB. — 4-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 308 c¢. — ISBN 978-5-8114-6826-
3.— Tekcr: onekrtponusld / Jlanb @  anekTpoHHO-OMOmmorewnas cucrema. —  URL:
https://e.lanbook.com/book/152484

5. lle, B. A. OGopynoBanue MpeanpUsATHH MO TMPOHU3BOJACTBY JIECOXMMHUYECKHX IMPOIYKTOB U
OuoJIOrMYecKn aKTUBHBIX BemlecTB. KypcoBoe mpoektupoBanue : ydeOHoe mocodue / B. A. Jle, B. U.
Pommma. — Cankr-IlerepOypr : CIIGIJITY, 2017. — 100 ¢. — ISBN 978-5-9239-0990-6. — Texkcr :
3NIeKTpOHHBIH // JIaHb : aekTpoHHO-OMOIMOoTeuHas cuctema. — URL: https://e.lanbook.com/book/99815

Y4eOHO-MeTOAMYECKAas JIUTEPATypa

6. 3epupmkuHa A.A. Mertoanyeckne yKa3aHuss K MpakTH4eckoil pabore «OCHOBBI
TEXHOJOTHUYECKOTO pacueTa anmnapaToB HENPEPBIBHOTO AEHCTBUs».- bamakoBo: BUTWU HUAY MUODH,
2020. — B anpobaruu

7. 3epubikrHa A.A. MeTonnyeckue yka3aHus K MpakTuueckoil pabore « OCHOBBI
TEXHOJIOTMYECKOI0 pacyeTa anmnapaToB NEPUOIUYECKOro AercTBUS».- banakoBo: BUTHU HUAY MUDU,
2020. - B anpobanuu

8. 3epubimknHa A.A. MeToanuecKue yKa3aHus K MpakTHIecKoi padore. «OCHOBHI pacyera
AKCTPaKTOpOB » - banakoso: BUTU HUAY MU®U, 2020. - B anpobaruu

9. 3epubimkrHa A.A. MeToauveckue yKka3aHus K MpakTudeckoi padore. «OCHOBBI pacueTa
KOHTAKTHBIX alllapaToB C HEIOABUKHBIM CJIOEM Karainuszatopa» - banakoso: bBUTHU HUAY MUOU,
2020. - B anpobarmu

IIporpammuoe obecnieuenue u UnTepHeT-pecypcebl:

1. mporecc peanuzanuu 00pa3oBaTeNbHOM MPOrpaMMBbl 1O AUCHUILTHHE «O00pyI0BaHKE TIPOH3-
BOJICTB HEOPraHMYECKHX BELIECTB» B COOTBETCTBHM ¢ TpeboBaHusmMu OC HUAY MUDU obecneuen
HEOOXOIMMBIM KOMITJIEKTOM JIMIEH3UOHHOTO IPOrPAMMHOTO 00eCTICUeHHS;

2. TepedYeHb PecypcoB HH(MDOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM cetn «MHTepHEeT» HEeoOXo-
JHUMBIX JUISI OCBOCHUS! TUCIUILINHBI:

- https://ence-gmbh.ru — coBpemeHHbIi WHPOPMATHBHBINA CAWT MO MPOM3BOJACTBY U OIMUCAHUIO
TEXHOJIOTHYECKOr0 000py10BaHHUS

- https://himapparat.com - coBpeMeHHbI HHPOPMATUBHBIA CANT MO TMPOU3BOJICTBY U OIUCAHUIO
TEXHOJIOTHIECKOr0 000py10BaHHUS

MarepuajJbHO-TEXHHYECKOe o0ecnedeHne y4eOHOH TUCIUIIIMHBI
JleknioHHBIE 3aHATHUA TIPOBOJATCA B  CICHHAIM3UPOBAHHBIX  ayAUTOPHUAX, OCHAIICHHBIX
MYyJIbTUMEANHHBIM 00OpynoBaHUEM. [[1s1 mpoBeAeHHs JEKIUU HCIOIb3yeTCsd MYIbTUMEIUNUHBIA KypC
JIEKIHH, BUACO(DHITEMBL.
[TpakTHdeckue 3aHITHsI IPOBOJSATCS B KOMIBIOTEPHBIX 3ajlaX, OCHAIEHHBIX HE00X0auMbIM [10.

Metoan4yeckue peKOMeHIALMY AJIsl CTYACHTOB
1. Ykazanus 11 npOoCayIIMBaHMS JEKIHI


https://e.lanbook.com/reader/book/147455/#1
https://e.lanbook.com/reader/book/115527/#1
https://ence-gmbh.ru/
https://himapparat.com/

[lepen HagamoM 3aHATHN BHUMATEIHHO O3HAKOMUTHLCS C YU€OHBIM IJIAHOM MPOBEACHUS JIEKIUN U
CIIMCKOM PEKOMEHIOBAaHHOM JINTEPATypPHI.

[Iepen nmoceueHneM 04EPEAHOM JEKIIUU OCBEKUTH B MIAMSATH OCHOBHBIE KOHILIENIIUH MPOWUIEHHOTO
panee marepuaina. [loaroToBuTh Mpu HEOOXOAUMOCTH BOIIPOCHI MpenoaBaTento. He Hago omacatecs, 4To
BOIIPOCHI MOTYT OBITH MTPOCTHIMH.

Ha nexuuu ocHOBHOE BHUMaHUE CIIEyeT YACIATh He popMysIaM U MaTeMaTHYECKUM BBIKIIAJKaM,
a COJIEP’)KaHUIO N3yYaeMBbIX BOIIPOCOB, OIIPEACICHUAM U IIOCTAHOBKAM 3a/1a4.

B nporiecce n3ydeHus JIEKIIMOHHOTO Kypca He00OX0IMMO O BO3MOXHOCTH YacTO BO3BpAIIaThCs K
OCHOBHBIM TIOHSTHSIM W METOJAM pEIICHUs 3aaad (3/1eCh BO3MOXKEH BBIOOPOUYHBIM KOHTPOJH 3HAHUN
CTYJICHTOB).

JKemarenbHO MCHONB30BATH KOHCHEKTHI JIEKIIUMH, B KOTOPBIX MCIHOJIB3YETCSd MPHUHATAS
npernojaBaTesieM cucreMa 0003HaYeHHI.

Hns  Oomee moOApOOHOTO MW3yYeHUS Kypca cleayer paboTaTb € PEKOMEHJIOBAaHHBIMU
JUTEpPaTypHbIMU UCTOYHUKAMU U BHOBb IOSIBIISIOIIUMHUCS UICTOUHUKAMMU.

2. Ykazanus 1Jisl y4acTus B MPAKTUUYECKUX 3aHATHUSAX

Ilepen mnocemieHHeM NPAKTUYECKUX  3aHATHUH YSICHUTh TEMY M CaMOCTOSITEJIBHO H3YyYWUTh
CBSI3aHHBIE C HEM MTOHATHS U METO/bI PELICHUS 3a/1a4.

[lepen pemieHreM 3ajay aKkTUBHO YYacTBOBaTh B OOCYKIEHHHM C IpernojaBaTelieM OCHOBHBIX
MOHATHUH, CBSI3aHHBIX C TEMOW MPAKTUYECKOTO 3aHSATHUS.

B nporecce penieHust 3a1a4 BECTH IUCKYCCHIO C MPENOAABATENIEM O NPABUIBHOCTH IPUMEHEHUS
METOJIOB UX PELICHHUS.

I1o BO3MOKHOCTH CaMOCTOSITENIBHO IOBOJAUTh PELICHHE IPEAaraéMbIX 3a/1a4 10 OKOHYATEIbHOTO
WTOra.

B KOHIle MpakTHYeCKOro 3aHsATUS MPU HEOOXOAMMOCTH BBIICHHTH Y MPENOAaBaTesisl HEsICHbIC
BOIIPOCHI.

OcHOBHBIE pe3yJbTaThl BHIMOIHEHUS PaO00Thl HEOOXOJMMO pacreyaTarb.

3.YkazaHus s BBIIOJTHCHUS CAMOCTOSTSIILHON paOOThI

[lonyunTts y mnpenojaBaresns 3aJaHUE U CIHUCOK PEKOMEHJIOBAHHOW JuTeparypsl. M3ydeHue
TEOPETUYECKUX BOIPOCOB CIEAYET MPOBOAUTH MO BO3MOKHOCTH CAMOCTOSITENIBHO, HO MPU 3aTPYAHEHHUSIX
oOpataThCs K IpernoaaBaTesio.

[ToaroToBUTH MUCEMEHHBINA OTYET O MPOJICIAHHON padoTe.

[Ipu BhIMONHEHNUN (DPOHTANBHBIX 3aJaHUN M0 YCMOTPEHUIO MpernojaBaTesis paboTa MOXKET ObITh
olleHeHa ©0€3 MHUCbMEHHOTO0 OT4YeTa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIE BOMPOCHI, MPU YCIOBUHU
aKTUBHOM CaMOCTOATEIbHOU PabOTHI.

[ToaAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI

MeToanuyeckne peKOMeH/Ialuu JJIA NpernojaBaresei

1. Yka3anus 1st npoBeIeHUS JIEKIUI

Ha mnepBoii BBOgHON JeKuMU caenaTh oOUIMIl 0030p conaep)kaHus Kypca U OTMETHTHh HOBBIE
METOJIbI U TIOJIXOJIbI K PELISHUIO 3ajau, pacCMaTPpUBAaEMbIX B Kypce, JOBECTH /10 CTYACHTOB TPEOOBAHUS
Kadeapbl, OTBETUTH Ha BOIIPOCHI.

[Ipy MOATOTOBKE K JIEKIIMOHHBIM 3aHSATUSM HEOOXOIUMO MpPOAyMaTh IUIAH €ro IpPOBEICHHUS,
COZIEP’)KAHUE BCTYNUTEIBHOM, OCHOBHOW M 3aKJIFOYUTEIbHONW YacTH JICKIIUH, O3HAKOMUTHCS C HOBUHKAMU
y4eOHOW U METOAUYECKOU JTUTEPATyphl, MyOIUKAIMSIMH IEPUOTUYESCKON MeYaTH MO TEME JIEKIIMOHHOTO
3aHsaTUA. [lepen M3MOKEHHEM TEKYIEro JEKIIMOHHOTO MaTepHhalia HAallOMHUTh 00 OCHOBHBIX MTOTaX,
JOCTUTHYTBIX Ha Npeablaymmx Jeknusx. C 3ToM 1enblo 3a/1aTh HECKOJIBKO BOIPOCOB AYAUTOPUU U
OCYIIIECTBUTH BHIOOPOYHBIA KOHTPOJIb 3HAHUS CTY/ICHTOB.

B xome NeKIMOHHOTO 3aHATHS MPENOJABaTENb JOJDKEH Ha3BaTh TeMy, ydeOHBIE BOIPOCHI,
O03HAKOMHUTH CTYJEHTOB C IEPEYHEM OCHOBHOW M JIONMOJHUTEIBHOW JHUTEpPATypbl MO TEME 3aHSTHUA.
PackpwiBasi comepkaHue y4eOHBIX BOMPOCOB, aKIEHTUPOBATh BHUMAaHHE CTYACHTOB Ha OCHOBHBIX
KaTeTOpHsX, SBJICHUSIX W TIPOIeccaxX, OCOOEHHOCTSX WX MpOTeKaHWs. PackpbiBaTh CyIIHOCTH U
COJIEp’KaHUE Pa3IMYHBIX TOUYEK 3PEHUS U HAYYHBIX MOJIXOJO0B K OOBSICHEHUIO TE€X WU MHBIX SIBICHUN U
MPOLECCOB.

CrnenyeT apryMeHTHpPOBAaHO OOOCHOBATh COOCTBEHHYIO MO3HUIIMIO MO CIOPHBIM TEOPETUUECKUM
Borpocam. [IpuBoauTh mpuMepsl. 3a1aBaTh MO X0y HU3JIOKEHUS JEKIIMOHHOTO MaTepraia pUTOPUIECKHE
BOIIPOCHI M CAMOMY JIaBaTh Ha HUX OTBET. JTO CIIOCOOCTBYET aKTUBU3AIMH MBICIIUTEIHHON AESITENEHOCTH



CTYJICHTOB, TOBBIIICHUIO HMX BHHUMAaHUS M HHTEpeca K Marepuaay JEeKUHUH, €€ COJEePKAHUIO.
[IpenogaBaTtens JOMKEH PYKOBOAUTH pPAOOTOM CTYOEHTOB IO KOHCHEKTUPOBAHUIO JIEKIIHOHHOTO
MaTepuana, moJ4epKUBaTh HEOOXOAMMOCTh OTPAKEHHS B KOHCIIEKTaX OCHOBHBIX IMOJIOKCHUN M3y4aeMOn
TeMbI, 0c000 BBIAENSSA, KaTeropuaibHBIA ammapar. B 3akiiouuTenbHOM 4YacTH JIEKUHUU HEOOXOIHMMO
chopMyIUPOBaTh OOIIKE BHIBOABI IO TEME, PACKPBIBAIOIINE COACPKAHUE BCEX BOMPOCOB, MOCTABICHHBIX
B Jiekuuu. OOBSBUTH IUIAH OYEPEIHOTO MPAKTUYECKOrO 3aHATHUSA, NaTh KpaTKUE PEKOMEHAALHU IO
MOATOTOBKE CTYAEHTOB. Ormpeaenutb MECTO U BpeMs KOHCYJIbTallMUd CTYACHTaM, I0KEJIaBIINM
BBICTYIIUTH C JIOKJIaJlaMu U pedepaTaMu.

Ha mnocnemnedt nexkuuu yaenuTh BpeMs i 0030pa  Hawboyiee BaXKHBIX IOJIOKCHHIA,
PaccMOTPEHHBIX B Kypce.

2. Ykazanus AJisi IpOBEACHUS MPAKTUUCCKUX 3aHATUM

Yetko 0003HAYUTH TEMY MPAKTUYECKOTO 3aHITHSL.

OOCynUTh OCHOBHBIE MOHSTHS, CBSI3aHHBIE C TEMOM MPAKTUYECKOTO 3aHSTHS.

B mporecce pemienus 3agad BeCTH TUCKYCCHIO CO CTYACHTAMU O IMPaBUIBLHOCTU MPUMEHEHUS
TEOPETUYECKUX 3HAHUU.

OTMmeuath CTYeHTOB, HauboJee aKTUBHO YYaCTBYIOIIUX B PEUICHUH 3a/1a4 U JUCKYCCUSIX.

B xoHIIE TPaKTUYECKOTO 3aHATHUS 33]1aTh ayIUTOPUU HECKOIBKO KOHTPOJIbHBIX BOIIPOCOB.

3.YKka3aHus M0 KOHTPOJIIO CaMOCTOSTEIbHON PadOTHI CTYACHTOB

[To ycmoTpeHuto mpenojaBaTens 3aJaHWE HA CaMOCTOSTENbHYIO paboTy MOXKeT ObITh
WHIUBUAYAIBHBIM WK (PPOHTATHHBIM.

[Ipu ucnosb30BaHUU MHAMBUIYAJIBHBIX 3aJaHUl TpeOOBaTh OT CTYIEHTA NMUCHMEHHBIA OTYET O
MIPOJIeJIaHHO padoTe.

[Ipu npumeHeHun (POHTANBHBIX 3aJaHUN BECTH KOJUIEKTUBHBIE OOCYXKJIECHHSI CO CTYICHTAMH
OCHOBHBIX TEOPETHUECKUX TMOTOKECHHM.

C menmpl0  KOHTPOJS  KAayecTBa  BBIMOJIHCHHS — CAMOCTOSITENIBHOW — paboThl  TpeOOBaTh
WHIUBUAYAIbHbIE OTYETHl (AOMYCTHUMO BMECTO MHCHbMEHHOTO OTYeTa MPUMEHSTh WHIWBUIYyaJbHBIC
KOHTPOJIbHBIE BOIIPOCHI).

[Tporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusmMu OC HUAY MUODU u yuebHBIM
IJIJAHOM OCHOBHOM 00pa30BaTEIbHOM MPOrpamMMBbl 10 HampapiieHHI0 moarotoBku 18.03.01 «Xumuueckas
TEXHOJIOTHS».

Pabouyro nporpamMmy cocTaBuil: AOLEHT, 3€PHBIKIHA A. A.

Penenzent: mornent, 3yoosa H.I'.

[Tporpamma onobpena Ha 3acenanuu YMKH 18.03.01 «Xumudeckast TEXHOJIOTHUS.
[Ipencenarens yueOHO-MeTonuueckon komuccuu Yeprnosa H.M.



