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Lleab ocBOeHMS TUCHMIIIHHBI

Ilenp mnpenojgaBaHMs AMCLUUIUIMHBI COCTOMT B NOATOTOBKE KBaJU(UIMPOBAHHOIO OakagaBpa
HampaBiieHuss moAarotoBku 18.03.01 «Xumudeckass TEXHOJOTHS, B HHMOPMHUPOBAHUU CTYIEHTOB O
Kiaccuukanuu, yCTpoHcTBe, paboTe © pacdyeTe TEXHOJOTHYECKOTO OO0OpYyAOBaHHUS  IIEXOB,
MPOU3BOIALINX HEOPTAaHNYECKHE BEIIECTBA.

3agauu U3y4eHus AUCLHUIUINHBL:

- pacCMOTpEHHE OCHOBHBIX KPUTEPHEB U MPUHIIMIIOB BHIOOPAa 000pYI0BAHUS M MATEPUAIIOB;

- U3yyeHue PU3NYECKUX OCHOB PabOThI, TEXHOJIOIMUYECKUX MPUHIUITUAIBHBIX CXEM KOHCTPYKIHI
1 Haubosiee THNMHUYHBIX MPHUMEPOB YCTPOWCTB MAIIWH HPOM3BOJCTBA, MPUMEHSIEMBIX Ha Pa3JIMYHBIX
JTanax MPOU3BOJCTBEHHO-TEXHOJOTUYECKOr0 LMKI C IMPHUBEICHHEM HIUIIOCTPAaTUBHOIO MaTepuala U
TEXHUYECKHUX XapaKTEPUCTHK 110 BHIaM 000PYA0BaHMUS,

- J1aTh IPEJCTaBIEHUE OCOOEHHOCTEH MPOLECCOB, MPOUCXOAIMX HA dTalax TEXHOJOTHYECKOro
IIUKJIa B 3aBUCUMOCTH OT 0COOEHHOCTEH U KOHCTPYKIIUI 000py10BaHMUS,

- U3y4YUTh MPUHIMIIBI BEIOOpA TOrO UM MHOIO 000pYIOBAaHHUSA JUIsl PELIEHUsI KOHKPETHBIX 33Ja4 B
3aBHCUMOCTH OT IPOU3BOICTBEHHBIX YCIOBHH.

N3yueHue qUCHUIUIMHBL JOJKHO OCHOBBIBATHCS Ha CIEAYIOIIUX MPO(eCcCHOHAIBHBIX CTaHAAPTaX:

- 26.001. Cneunanuct no o06ecrneyeHn0 KOMIUIEKCHOTO KOHTPOJISL IPOU3BOJICTBA HAHOCTPYKTYpH-
POBaHHBIX KOMIIO3ULIMOHHBIX MaTE€PHUAJIOB;

- 26.004. Cneunanuct 1o npou3BOJCTBY BOJOKHHUCTBIX HaHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOH-
HBIX MaTepUaJoB;

- 24.075. Unxenep-uccienoBareib B 001aCTU pa3/ieieHUs] U30TOIOBY.

Mecro qjucuuninHael B ctpykrype OOII BO

[IpenonaBanve OUCUMIUIMHBI Oa3zupyeTcs Ha MEKIUCUMIUIMHAPHBIX CBA3SIX U HEpa3pbIBHO
CBS3aHO C W3YYCHHWEM TaKuWX JUCHUIUIMH, KaK MaTeMaTuka, oOIIas XWMHYECKash TEXHOJOTHS,
uH(pOpMaTHKa, POLECCHl U amlnaparbl XMMUYECKONH TEXHOJIIOTUHU, HOBbIE HH(OPMAIIMOHHBIE TEXHOJIOTUH
B npodeccuoHanbHOM AeaTenbHOCTH. [lonydeHHbIe 3HaHNS 110 JUCHUTUIMHE MOTPEOYIOTCS TSl U3yUSHHS
CHELUAIBbHBIX XUMHUUECKUX U TEXHOJIOIMYECKUX JUCLUILINH U MPAKTUK, TAKUX KaK:

- TEXHOJIOTHSI MUHEPATBbHBIX YI0OpEHUH, COJIeH U Ienoyei;

- CUCTEMBI YIPaBJIEHUS XUMUKO-TEXHOJIOTMYECKUMHU ITPOLIECCAMU;

- XUMHYECKHE PEaKTOPHI,

- MOJIJINPOBAHUE XUMHMKO-TEXHOJIOIMUYECKUX IPOLIECCOB;

- IPOU3BOJICTBEHHAS MPAaKTHUKA (IIPEeIUILIOMHAS).

[Tocne n3ydeHus: TUCHUIIIMHBI BBITYCKHUKU JOJKHBI OBITh TOTOBBI K BBIITOJHEHHUIO CIIETYIOLINX
TPYJOBBIX (PYHKIIMIA:

- A/06.6. PazpaboTka npeiokeHui M0 KOMIUIEKCHOMY UCIIOJIb30BaHMIO ChIPhS U YTHIIM3AILUH OT-
XO0JI0B MPOU3BO/ICTBA;

- A/02.6. OT60p mpo6 MO TEXHOJIOTMYECKOH LeNoYKe pa3JeseHus] H30TONOoB, 00paboTKa pe3yiib-
TaTOB aHAJIN3a U MOKa3aHUI NpHOOPOB;

- D/01.6. CoBeplieHCTBOBaHNE TEXHOJIIOTUH, MEXaHU3AIMsl ¥ aBTOMATU3aIMsl TPOU3BOACTBEHHBIX
IIPOLIECCOB;

- D/02.6. IIpenynpexaeHue Opaka Ha y4yacTKe U MOBBIILIEHHE Ka4yecTBa U3/eIuil.

- D/04.6. CocraBiieHre 0TYETHOCTH O IIPOM3BOICTBEHHOM ISSTEILHOCTH 1eXa (yJacTKa).

- B/06.6. CoctaBnenue OT4eTHON HAYYHO-TEXHUYECKOHN TOKYMEHTAIUH;

- B/02.6. [IpoBenenue AKCIIEPTU3BI TEXHUYECKUX JTOKYMEHTOB IIPOU3BOJICTBA
HAHOCTPYKTYPUPOBAHHBIX KOMITIO3UIIMOHHBIX MAaTEpPHaJIOB Ha COOTBETCTBHE TPEOOBAHHUSIM BHYTPEHHETO
PBIHKA ¥ OKCITIOPTHBIM TPEOOBAHUSM.

- B/03.6. CocraBnenre TeXHMUYECKHMX 3aJlaHMii HA TOATOTOBKY IPOEKTOB TEXHWYECKUX CTaHIApTOB
MPOU3BO/ICTBA HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MATEPUAJIOB.

Komnerenuun odyuaromerocsi, popmupyembie B pe3y/ibTare 0CBOCHUS TUCIHHIIIMHBI
B mporiecce ocBoeHMs JaHHOM TUCIUITIMHEI Y CTyIeHTa (POPMUPYIOTCS CIIETYIONINE KOMITETSHIINH:

— npodeccroHaIbHbIE
Kon HaumenoBanue
WNHnukaTopbl TOCTHKEHUS KOMITETCHIIUH
KOMIIETEHIINHU KOMITETEHIINH
TIK-2 Coco0EeH UCII0Ib30BaATh 3-11K-2 3HaTe cBOCTBAa XUMHUYECKUX DJIEMEHTOB,




3HAaHHUE CBOMCTB COEAMHEHHUIN U MaTE€pUaJIOB HA KX OCHOBE JIJIA
XUMUYECKHUX AJIEMEHTOB, COOJIOICHUSI TEXHOJIOTHUECKOT0 PEerjiaMeHTa
coenuHeHuit u marepuanoB | Y-IIK-2 YMers ucnonas30BaTh 3HaHUSI CBOWCTB
Ha UX OCHOBE JUISl pELIEHUsI | XUMHUYECKHUX JIEMEHTOB, COEIMHEHUI U MaTepUaIoB Ha
3a1a4 IpoQeCCHOHATIBHON | MX OCHOBE JJIsl pEIICHUS 3a/1a4 M0 BBITYCKY MPOAYKIIUHU B
JIeATETbHOCTH CTPOrOM COOTBETCTBUH C
TEXHUYECKUMHU TPEOOBaAHUSIMU
B-IIK-2 Bnanerp HaBbIKaMu pa3zpabOTKH MPEII0KCHUS
10 KOMIJIEKCHOMY MCIIOJIb30BaHUIO ChIPbS U YTHUIIM3ALUU
OTXOJI0B IPOU3BOJICTBA
IK-3.1 Cnocoben ananmusupoBath | 3-I1K-3.1- 3HaTh TEXHUYECKYIO U HOPMATUBHYIO
TEXHUYECKYIO U JOKYMEHTAIUIO TI0 TEXHOJIOTHYEeCKOMY 00€CIIedeHUI0
HOPMAaTHUBHYIO MIPOU3BOJICTBA HEOPTraHWYECKUX BEIIECTB MPH BBISIBJICHUU
JOKYMEHTAIUIO, BBISIBIATh | U YCTPAHEHUU OTKJIOHEHHI OT PeKUMOB pabOTHI
U YCTPAHSTHh OTKJIOHEHUS OT | 000pYIOBaHUS U TEXHOJIOTUYSCKUX MTapaMeTPOB
PEKUMOB PaOOTHI VY - TIK-3.1- YMeTh KOHTPOJUPOBATH TEXHOJOTUUECKHUM
o0opynoBaHus IIPOLIECC POU3BOCTBA HEOPIraHUUECKUX BEIIECTB,
IIPOU3BOJICTB BBISIBJIATh U YCTPAHATh UX OTKJIOHEHUS
Heopranndeckux BemectB U | B - [IK-3.1- Bianers HaBbIKaMU 000O0IICHHUS
apamMeTpOB TEXHOJIOTUU pe3yAbTaTOB UCIIBITAHUM, IPOBEACHHBIX Ha
HEOpPraHMYECKUX BEIIECTB MIPOU3BOJICTBEHHOM 000PYI0BaHUH
[IK-4 CIIOCOOEH U TOTOB 3-1IK-4 3uatb TpeGoBaHUsl, IPEABABIIEMbIE K
OCYLIECTBIISATh TEXHUYECKOHN JOKYMEHTAIIMH, ChIPbIO, MaTEpHaIaM,
TEXHOJIOTUYECKUH mporecc | nmonydadpukaram, KOMIUIEKTYIOIIUM
B COOTBETCTBUU C W3/eJIUAM U TOTOBOW MPOYKLIUU
pEerIaMeHTOM U V-TIK-4 YMeTb KOHTpOIMpOBaTh 3 (HEKTUBHOCTH
UCIIOJIb30BaTh TEXHUYECKUE | PACXOJIOBAHUS CHIPhSl U OCHOBHBIX MaTEPHUAJIOB B
CpencTBa JJIsl U3MEPEHUS COOTBETCTBHUH C PETIAMEHTOM
OCHOBHBIX ITAPAMETPOB B-I1IK-4 Brnanetrs HaBbIKaMHU UCIIOIB30BAHUS
TEXHOJIOTHYECKOTO TEXHUYECKUX CPEJICTB JIJIsl U3BMEPEHUSI OCHOBHBIX
IpolLecca, CBOMCTB ChIpbsl U | TApaMETPOB TEXHOJIOIMUECKOT0 MPOoIiecca, CBOMCTB
MPOYKLIHUH CBIPBS, MPOAYKIIUHU U pa3pabaThiBaTh TEXHUYECKYIO
JIOKYMEHTAIMIO
IK-12 CIOCOOEH HCIO0Ih30BaTh 3-T11K-12 3naTh coBpeMeHHbIe HHPOPMAIIMOHHBIE
nH(pOpMaIMOHHbBIE TEXHOJIOTHH MPHU pa3padOTKe TEXHOIOTHIECKIX
TEXHOJIOTHH TPHU MIPOEKTOB
pa3paboTKe MPOEKTOB V-TIK-12 Ymers 06pabaTbiBaTh HHGOPMALIHIO C
WCTIOIB30BAaHUEM MPUKIIATHBIX POTPAMMHBIX CPEICTB
MpH pazpaboTKe TEXHOIOTUYECKUX MMPOESKTOB
B-IIK-12 BrnaneTs HaBbIKAMH HCITOJIL30BAHUS CETEBBLIX
KOMITBIOTEPHBIX TEXHOJOTUH 1 0a3 JaHHBIX MPU
pa3paboTKe TEXHOJOTUUECKHUX MTPOCKTOB
3aauu BOCNIUTAHUSA, Peajin3yeMble B pAMKaX 0CBOEHUS THCHMILINHBI
Coznanue Hcnonb3oBaHne BOCIUTATENBHOTO Bosneuenue B
Hamnpasnenue/ . .
e YCIIOBUH, MOTeHIKajIa yueOHoM Pa3HOILIaHOBYIO
o0ecrneunBaImux JUCHUTUTUHBI BHEYUEOHYIO JIESTEILHOCTh
[Tpodeccuona | popmupoBaHue Hcnonb3oBanue BocnutareiabHoro |1.Opranusaius HayqHo-
JIBHOE OTBETCTBEHHOCTH | MOTEHIMAJIA JUCIUILINH MPaKTUYECKHUX
BOCIIUTAaHHE | 3a npoeccnoHaTbHOTO MOAYJIS A1l [KOH(GEpEeHLUH, KPYTJIbIX
npodeccuoHalbHbI | (POPMUPOBAHUS Y CTYICHTOB CTOJIOB, BCTPEY C
11 BBIOOD, OTBETCTBEHHOCTH 3a CBOE BEYLIMMH CIIEHHATUCTAMU
npodeccuoHaNbHO | MPOo(eCCHOHATLHOE Pa3BUTHE MpeAnpUITHI
€ pa3BUTHE U MIOCPECTBOM BbIOOpA HKOHOMUYECKOTO CEKTOpa
npodecCHOHANBHBI | CTYJCHTAMH UHIUBUIYaTbHBIX ropojia 1o Bonpocam
e pemienus (B18) 00pa3zoBaTeNbHBIX TPAEKTOPHH, TEXHOJIOTHYECKOTO




OpFaHI/I3aL[I/II/I CUCTCMBbI OGH.[GHI/ISI JII/IIIepCTBa POCCI/II/I.
MEXKy BCEMU YYaCTHUKAMHU 2. Y4yacTue B IOATOTOBKE
0o0pa3oBaTensHOrO Mporecca, B myOnuKanui B

TOM YMCJIE C HCIIOIL30BaHIEM BBICOKOPEUTHHT OBBIX
HOBBIX WH(OPMAIIMOHHBIX pEeLEH3UPYEMBIX HAYIHBIX
TEXHOJIOTHH. H3JaHUAX

CTpyKTypa u coep:KaHue y4eOHOH AU CHUTLINHBI
JucnumuimHa nperogaercs cryaeHtam B 10-om cemectpe. OOImias TpyI0eMKOCTh JHCIUATLITHHBI
COCTAaBJIAET 2 3aUeTHBIC ENUHUIIBI, /2 aK. yaca.

Kajsengapubiii niian
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1 Pazgen IIpuHuMnb1 Bb1I00pa 000pyA0BAHMA H MaTEPHAJIOB
1 1 | Knaccudukamusi mporeccoB 1 3 12 CP,VYO 25
XUMUYECKON TEXHOJIOTUU U (MMCHMEHHO)
000pyTI0BaHUS
1 2 | OCHOBHBIE PUHITUIIBI 2 12
MaKCHMaJIbHOTO

HCIIOJIb30BAHHUA PA3HOCTHU
MOTCHIHUAJIOB U CbIPbA

1 3 | OCHOBHBIE IPUHITUIIBI 1 7
MaKCHUMaJIbHOTO
UCIIOJIb30BaHUs DHEPTHH U
000pyTI0BaHUS
2 Pazges OCHOBHOe U BCIIOMOraTe/ibHOe 000py10BaHHe
2 4 | I'panynsiTopsl 2 3 9 KP 25
2 5 TpybOonpoBoaHbIE cHcTe- 1 9 (MMCHMEHHO)
Mbl. TpaHcriopTHbIe Cpen-
CTBa
2 6 | AnmapaTsl 1g pa3feneHus 1 9
HTroro: 72 8 6 58
Bua npoMexyTo4HOM aTTecCTANMHU JK3aMeH 50
CokpalieHHOe HAaMMEHOBaHUE (POPM TEKYIIETr0 KOHTPOJIS U aTTECTAIlUHU Pa3JICIIOB:
Oo6o3HaueHue ITo/1HOC HAMMEHOBAHHUE
KP KonTtposnbHas pabota
CP CamocrositenpHas pabora
YO YcTHbIM onpoc

CoaeprkaHue JIEKIIHOHHOTO Kypca

YuebHo-
Tembl JeKkumnu. Bcero
MeTOAHYeCKoe
Bonpocskl, oTpadaTpiBaemMble Ha JIEKIHH 4yacos
o0ecrnieyeHue
1 2 3
Paszpnen 1 IIpuHumunsl BbI00pa 000pyA0BaHUS U MAaTEPHATIOB
Tema 1 Kimaccudukamuss mporeccoB XMMHUIECKON TEXHOIOTHU U 000- 1 1-5
pyJaOBaHU
Knaccugpuxayus no cywyynocmu npoyecca (mexanuueckue u 2uopome-




XaHuuecKue, menyo- u MaccooOMeHHble)u no Cnocoby npogedeHUst npo-
yeccos (npu HOpm Oasienuu, 8bicokol memnepamype u np). Ocnognoe
mexHono2ueckoe 060pyoosanue u e2o 8b160p

Buowt obopyoosarnus, mpebosanus k nemy. Obwue HanpasieHus xu-
MUYECK020 MawuHocmpoenus. Bvibop mamepuanos, ux uovl: memar-
JuYecKue, HemMemaniuieckue. 3awuma om Koppo3uu

Tema 2 OcHOBHBIC IPUHIIUITEI MAKCUMAIILHOTO MCIIOIB30BAHMS Pa3-
HOCTH TIOTCHIIMAJIOB M CHIPbSI

MakcumanvHas pazHocmes NOMEHYUAN08 — KAK OBUNCYIYAS CULA NPO-
yeccos. [lpumenenue 0aHHO2O NPUHYUNA KAK CPeOCmEad IKOHOMUU U
MAKCUMATLHO20 UCTIONb308AHUSL 000PYO0BAHUSA

Makcumanvroe ucnonib308anue coipbsi (U30bIMOK eujecmsa, NPomu-
B0MOK, GIUAHUE HA PABHOBECUE, 3AMOPAICUBAHUE CUCEMDbI, peceHepa-
Yusi KOMNOHEHMO8, UCNOIb308AHUE NPOOYKMOB, OMX0008), KAK cpeo-
CMBO IKOHOMUU U MAKCUMATLHO20 UCNOb308AHUSL 000PYOOBAHUS

Tema 3 OcHOBHBIE IPUHIMITBI MAKCHUMAIILHOTO HUCTIOJIB30BAHUS SHEP-
MU U 000pyIOBaHUSA

OcHogHble NPUHYUNB MAKCUMATBLHO20 UCHONIb308AHUS SHEPSUU C NPU-
Mmepamu (pezenepayusi meniomol, MaKkCUMU3ayus nepeoadu menia,
MHO2OKPAMHOE UCNONb308AHUE TENTOMbl)

OcHognble npuHYUNbl MAKCUMAIbHO20 UCHONIb308AHUS 000PYOOBAHUSL
(npumepul peyupkynayuu, CHUICEHUL CONPOMUBLEHUS MENLO- U MACCO-
NepeHoCy, CHUNCEHUs] KUHeMUYECKO20 CONPOMUBIIeHUs

Pa3znen 2 OcHOBHOE U BCIOMOraTe/ibHOe 000py10BaHH e

Tema 4 I'panynaropst

Knaccugpuxayus memooog: okamuleanus, S9KCmpy3uu, npecco8amusl, 8
nceso0oodicudicennom cioe. OCHOBHbIE 3aKOHOMEPHOCU NPOYECCOS.
Annapamypnoe ogopmaenue, ycmpoucmeo, npuHyun 0eucmeus anna-
pamos. Texnonocuueckas cxema

1

1-5

Tema 5 TpyGomnpoBoHbie cucTeMbl. TpaHCIOPTHBIE CPEICTBA

Tunwvl mpy6, cnocodwvl coeouneHus, apmamypa (6enmunu, 3a08UNCKU U
np.). Omanwvl pazpabomxu niana yexa. Ilpasuna npu ycmanoske 06o-
pyooesanus, Tpebosanus k pasmewenuro. Buo uepmedsica

Tema 6 Anmapatsl A5 pa3aeacHUs

Lenv pazoenenus, cnocobwvl pazoeneHus, OCHOBHbIE XAPAKMEPUCTHUKU.
Tunwsi 060pyoosanus (hunempul, axyym-puiempsl, yenmpugyau, 2uo-
POYUKIIOHDBL, NBLIEOOYUCHOE 000PYO08aHUe, KOJIOHHbIE ANNApamsi).
Yempoiicmeo, npunyun oeticmeus. Ocobennocmu oghopmnenus na mex-
HOJIO2UYeCKOlU cxeme

Ilepeyenb NPAKTHYECKHUX 3aHATHH

Tema npakTuyeckoro 3anstusi. Bonpocel, orpadarsiBa-
eMble HA IPAKTHYECKOM 3aHATHH

Bcero
JaCcOB

Y4yeoHO-
MeTOANYecKoe
odecrmeyeHue

1

3

1.MarepuanbHblii OanaHc amnmnapara

2.TemnnoBoii 6asaHC anmnapara

3.Pacuer reomMeTpudeckux pa3MepoB, KOJINISCTBA, TPOU3BOIUTEIIEHOCTH
arrapara

R W

6
7
8

3aaHus 1J151 CAMOCTOATEIbHON PadoThl CTYIEHTOB

Ne Bcero

Yacos (3apanus)

3aIlaHl/lfl, BOIIPOCHI, 1JIfl CAMOCTOATECJIBHOI'O H3YUYCHUHA

YyeoHo-
METOANYEeCKOoe
ob0ecreueHue

1 2 3

4

1 10 OOGopynoBaHue 1151 U3MEITbUYCHUS

1-5




OpoOUNKU  KPYNHO20, CPeoHe20 U MeNKo2o OpoobieHus,
MeNbHUYbl MOHK020 U KOLIOUOHO020 nomoaa., bapabannuvie,
Bubpayuonnvie, cmpyiinoie m meavHuysl. Opeanuzayus
usMenbYeHUs

2 10 Arnmnapartsl 1715 pa3/ieleHusl CyCIeH3Uui

Omcmounuxu, Guiempsl, GuUIbMPOBATIbHbIE NEPecoOPOOKU.
bapabannvie, xapycenvnvie, Hymu-gunrompel. Llenmpugyeu,

Kraccuguxayus, KOHCMPYKYUU (noosechvie,
eopuzoHmanvHvle, 8ankoevie). I uopoyuxnonvl  Cnocodul
NPOMBLEKU.

3 5 KpucrammuzaTopsl
Memoout Kpucmaniiuzayuu, Kpucmannuzamopot
U302UOpUYecKou KPUCMAaIu3ayuu, Baxyym-
Kpucmannuzamopwl, Kpucmannuzamopvl  uzomepmuyeckotl
KPUCMANIU3AYULU,

4 5 CymmnsHOe 000pyI0BaHHE

Koneexmuenas, xonmaxmnas cywka, bBapabanuvie cywunxu,
Cywunku co 36euleHnbIM cloem, PacnvliumenbHbie CyuuiKu
5 7 DJIEMEHTHI aImapaToB U UX pacyer

Buvib6op ucxoonvix danmvix 0ns pacuema annapamos Ha
NPOUHOCMb (donycKaemoe HanpsidiceHue, Mooyib YIpy2ocmiu,
KO2Ghhuyuenm npouHoCmu c8apHO20 WA, pacyemHdasl
memnepamypa, pabouee u pacuemuoe oasnenue) Obeyatiku,
KpbluKU, OHUWA (8U0bL OHUWY), IaHYbL, UX YCMPOUCMEO.
LlImyyepol, 60ObLIWKY, CMOMPOBbIE OKHA, TIOKU, JA3bl, ONOPbI
6 14 TernmooOMeHHBIE arnmapaTsl

Hasnauenue, pexynepamopul, pecenepamopbi.
Koowcyxompybonvie mennooomennuxu: menioooMeHHUK
arcecmiotl konempykyuu ¢ U-obpasnvimu mpyoxamu u
naasaioujeli 20J106Kou, gumuole meniooomenHuku. Ocnognvie
aemMenmpl U ux pacyem. 3mMeesuKosvle, CRUPAIbHbLE U
O10unble Meni00OMeHHUKU

7 7 TpyOsl u TpyOOIIpOBOIHAS apMaTypa
Mamepuan mpy6, Komnencamopwi, Onopwvi mpyo6onposooos,
Apmamypa
58 Bcero

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

[lpu peanmuzamum y4eOHOTO Marepuansa Kypca HCIONB3YIOTCS pPa3IMYHbIE 00pa3oBaTeIbHBIE
TEXHOJIOTUH, CITIOCOOCTBYIOIIUE CO3JaHUI0 aTMOC(hEphl CBOOOIHOM U TBOPUYECKON AUCKYCCHUU KaK MEXIY
IpernojaBaTesieM U CTyJIeHTaMH, TaK U B CTy/AeHYecKoM rpymnre. L{enbto mpu 3ToM siBIsieTcsl BbIpaboTKa y
CTYJCHTOB HAaBBIKOB M KOMIIETEHIIMH, MO3BOJSIONIMX CAMOCTOSTEILHO BECTH HCCIEIOBATENbCKYI0 M
Hay4HO-TIEJIarOTHYECKYIO padoTy.

AynUTOpHBIE 3aHATUSA TPOBOJATCA B BUJE JEKIUH ¢ ucnonb3oBaHueMm [IK u KOMOBIOTEPHOTO
IMPOCKTOPA; MMPAKTUYCCKUC 3aHATUA - C HCIIOJIB30BAHUECM IIK npu IMMpOBECACHHUU PACUCTOB.
CaMocrosiTenpHass paboTa CTYJEHTOB IMPOBOAMUTCS TOJ PYKOBOJCTBOM IIperojaBaTelield, ¢ OKa3aHUEM
KOHC}’HBTaHI/Iﬁ H ITOMOIIIHX IIPH MOATOTOBKE K KOHTPOJbHBIM pa60TaM, BBIIIOJIHEHUN JOMAITHUX Sa)IaHI/II\/'I

®oH/1 OLICHOYHBIX CPEICTB
@OH/I OLIEHOYHBIX CPEACTB IO AMCLUUIUIMHE OOECIEeYHBAET NMPOBEPKY OCBOCHHUS IIAHHPYEMBIX
pe3ynbTaToB O0y4YeHHUs (KOMIIETEHUHMH W WX WHIUKATOPOB) IOCPEICTBOM MEPONPHUATUH TEKYIIETo,
PYOEKHOTO ¥ MPOMEKYTOYHOT'O KOHTPOJIS IO JUCLUIUINHE.
CBs3p  Mexnay (GopMUpyeMbIMH KOMOETEHIMSIMH U (OpMaMHU KOHTPOJISI HX OCBOCHHS
IpeJCTaBIeHa B CleAylolel Tabnuie:



HaumenoBanue
Ne Kon v HanMeHoBaHME HHIMKATOpA HanmenoBanue
KOHTPOJIHPYEMBIX o
n/m JOCTHKEHUS] KOMITETEHIIU I OLICHOYHOT'O CPEJICTBA
pazzienoB (TeMbl)
Bxo1HOW KOHTPOJIb
1 | Bxoauoii kontpons | 3-IK-2, V-TIK-2, B-TIK-2 Bompocst Bxooro kontposs
(IMCHMEHHO)
ATTecTanus pa3JesioB, TEKYIHil KOHTPOJIb YCIIEBAEMOCTH
Bce tembi 3-1IK-4, V-I1K-4, B-I1K-4 KonTponbras pabora
3-TIK-12, V-IIK-12, B-TIK-12 (TMCHMEHHO)
3-I1K-3.1, V- IIK-3.1, B-TIK-3.1 TectupoBaHue (IMCbMEHHO)
JlomamHue 3agaHue
(IMCHMEHHO)
[TpomexyTouHast aTTecTalus
1 | IK3amen | I1K-2,3.1,4,12 | Boripocsl k 5x3aMeny (yCTHO)

OueHOYHBIE CPEICTBA /1JISl BXOJHOTO KOHTPOJIf, TEKYIIEr0 KOHTPOJIS i MPOMEKYTOYHOM
aTrrecTauuy (AHHOTALIMS)

Oyenounvie cpedcmea O0ns 6X00HO20 KOHMPOJs TIPEACTABISIOT CO00M BOMPOCH], KOTOpPHIE
3a[1al0TCs CTYJEHTaM B MUCbMEHHOM opMe. AHHOTAIMSI IPUBEACHA HUXKE.

B kadecTBe OIIEHOYHOTO CpEICTBA TEKYIIETO KOHTPOJS HCIOJB3YIOTCS 3allyTa JOMAITHUX
3ajaHuil (MMCHbMEHHO W YCTHO), KOHTpOJIbHasg pabora (muchbMeHHO U ycTHO). KoHTponbHas pabota
MIPEJICTaBIISIET COOO0M MUCHhMEHHOE PEIICHUE 3a/1a4 10 BapUaHTaM U YCTHYIO MX 3allIHTy, B X0JI¢ KOTOPOH
CTYICHT OOBSCHSET pelieHne. AHHOTAIMM JOMAIIHEero 3a/laHus, KOHTPOJBHOW pPadOThl NMPUBEACHBI
HUXKE.

B kauecTBe OLIEHOYHOTO CpeJCTBa aTTECTAllMU pa3lieia MCIOoNb3yeTcss KOHTposib utoroB (KN),
KOTOPBIH MPEICTABISIET COO0H CyMMY pe3yJIbTaTOB OIICHOYHBIX CPEJICTB TEKYIIETO KOHTPOJISL.

JlJis IpOMEXKYTOUHOM aTTeCTally MPEeIyCMOTPEHbl TEOPETUYECKUE IK3aMEHAI[MOHHBIE BOIPOCHI
(mpuBeACHBI HUXKE).

ITo uroram oOy4deHuUs BBHICTABIIACTCS IK3AMEH.

IIpuMepHBbIe BONPOCHI BXOJHOT0 KOHTPOJIS
1 | Yro Takoe Mpou3BOAUTENHFHOCTE O0OPYAOBAHUS, YKAKUTE €TMHHUIIB H3MEPECHHUS
2 | PaccunTtaTh YacoByI0 MPOU3BOAUTEIBHOCTD 11€XA, €CIIM €r0 CYyTOYHAsk IPOM3BOIUTENBHOCTh
paBHa 7 T/CYT KMCIIOTBHI.
3 | PaccunraTh yacoByt0 MpPOM3BOAMUTENIBHOCTD 1I€Xa, €CJIM €ro roJJ0Bas MPOM3BOIUTENLHOCTh PaBHA
8760 1T/TOX KUCIIOTEL.
Ceipsbe. [late onpenenenue. [Ipusectu npumep
IleneBont mpoxaykt. Jlate onpenenenue. IIpusectu npumep
Crenenb npespaiieHus cepsl pasHa 0,9. Uto 3To o3Hauaer?
®DochopHYIO KUCIOTY MOITY4at0T METOA0M SKCTPAKIMM CEPHON KHUCIOTON U3 arnaTuTa.
HanwmuTe, 4To SBIsSETCS CBIPHEM, PEar€HTOM, MPOJIYKTOM

~N oo~

IIpumepHoe ToMalIHee 3aJaHHE 110 BAPHAHTAM
Paccunrtarh cTeXuoMeTpUYeCKUi M MPAKTUYECKUN MaTepUalbHBIA OallaHC Meud I CHKUTaAHUs
Cephl TMPOU3BOJICTBEHHON MOITHOCTHIO TIO TPOU3BOAMMON cepHOM kucioTe (cM. Tadm). CocraB Bo3myxa:
kucinopon — 23,1 % macc, azora — 75,5 % macc. JlonoaHuTENbHbIE UCXOAHBIE JAaHHBIE MPUBEICHBI B
Tabimme 1.

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

MOIIHOCTG, [IM, T/TOn
Crenens okucnenus ceper | 0,80 | 0,85|0,90|0,95|0,70 | 0,75 | 0,60 | 0,65 0,50 | 0,55




IIpuMepHasi KOHTPOJIbHAsI padoTa M0 BApHAHTAM

3ananue 1

1. Paccuurath 1 0OPMHUTH CBOJIHYIO TAOJIHUIy MaTepHaIbHOrO OajaHca KOJOHHBI CHHTE3a
KapOamuia

2. Yka3aTh TEXHOJOTUYECKUE I0KA3aTeJIN IIPOU3BO/ICTBA.

3. Iloctpouts auarpammy CaHkau 111 MPAaKTHYECKOTO OanaHca.

OCHOBHBIMHU peaKLMSIMHU IIpoLecca, IPOBOJIUMOIO B KOJIOHHE, sBisAtoTcsA: Ha nepBoiicTaguu
ra3000pa3Hble IPOAYKTHI pEarupyroT ¢ 0OpazoBaHHEeMKapOaMaTa aMMOHUSI:

2NH3 + CO, «+» NHCOONHj,4 + 159,35 Ik

Bo BTOpOIi cTagnu kapOaHaT aMMOHUS OTIIEIUIIET BOAY U MPEBpaIIaeT B KapOamMuI:

NH2COONH,4 < NH,COONHj; + H,0 - 28,5 k/Ix

Hcxonusle naHHbIE:

— MOTepsl MOYEBUHBI ITPU AUCTUILIALMU U ynapuBanus, 6,5%

JlonomHUTENbHBIE UCXOAHBIC TaHHbIE TIPUBEICHBI B Ta0I 1

4. PaccuuTarh U OPOPMUTH CBOJHYIO TaOJIMIly MAaTepUaIbHOIO OaJaHCAKOJIOHHBI CUHTE3a
Kapbamua

5. Yka3aTb TEXHOJIOTMYECKUE [T0KA3aTeNIN IPOU3BOJICTBA.

6. IToctpouts auarpammy CaHkau JUIst IPaKTHYECKOTO OaaHca.

Ha nepBoii craguu razoo0pasHble MPOIYKThI pearupyroT ¢ 00pa3oBaHreM KapOOHAT aMOHUS:

2NH3; + CO, «» NH,COONH,4 + 159,35 x/Ix

Bo BTopoii ctanuu kap6amar aMMOHMS OTILEIUIET BOAY U MTOBpAIaeT B KapOaMu/:

NH,COONH, <+ NH,COONH, + H,O - 28,5 kJ[x

VcxonHble naHHbIE:
— MOTepsi MOYEBHUHBI ITPH JUCTWUISINN U ynapuBanus, 6,5%
JlonosHUTENbHbIE UCXO/IHBIE JaHHbIE PUBEIEHBI B Ta0m 1

Tabmuma 1.
Bapuanr 1 2 3 4 5 6 7 8 9 10
[Ipon3BOACTBEHHASIMOLLI-
HOCTb 110 KapOamMuuy, 150 | 100| 120 | 130| 150 | 100 120 130 110 80
[IM,kr/4

s0biTok ammuaka oTcTe- | o0 | 130|135 | 140| 100 | 105 | 110 | 115 | 120 | 123

XHOMETPHUIECKOTO0,%

CTeneHi MPeBpAIICHIAKAD- | g4 | 65 | 64 | 66 | 68 | 70 72| 74| 76 | 80
bamara B MOueBHHY, %0

IIpumepHbIH TECT
Kak naspiBaercs TUIIOBOE 000py/iI0BaHHE, IPUTOIHOE VI MHOTMX XHMHYECKHX
MPOM3BO/ACTB:
YHuBEpcallbHOE
CrnenuanbHoe
Criennann3upoBaHHOE
YHHUKaJIBbHOE
K xaxomy Buay 000py10BaHHMs OTHOCHTCSI KOHTAKTHBIN anmnapar AJisi IPOBe/ieHust
KAaTAJITUTHYECKHUX NPOLECCOB:
OCHOBHOE
BCIIOMOTI'aTeJIbHOE
B kakoM peakTope MOJHOCTBIO NOAICPKUBACTCS NMOCTOSIHHAS TeMIlepaTypa
B nzorepmuueckom
B nonurepmuyeckom
B HensoTepMHuuecKOM
B agmnabatnueckom
Ykaxkute 000pyaoBaHue 1Jisl TPAHYJISIMU METOI0M MPEeCCOBAHUS
BapabanHblil rpanyasTOp
Tapenpuatelil rpaHyJIATOp
Bankosslii pecc
I1THEeKOBBIN SKCTPYAED

=
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geiiveii=pie b anliveliiealis R o) ivplie 2




Ykakure HanmpaBJICHHEC IBMKCHUA PE€ar¢cHTOB B anmaparte:

HCHOKACIE

— —

A | OgHoHarpaBIeHHOE

b | [IpotuBOTOYHOE

B | IlepekpectHoe

I' | TlepexkpecTHO-IPOTUBOTOYHOE

6. | YkaxuTe Ha3BaHHe 000py10BaHUsl, H300PaKEHHOT0 HA PUCYHKe

=2

A | bapaGaHHbIil rpaHyISITOP

b | Tapenbuatslil rpaHyJIATOp

B | BankoBsiit ipecc

I' | [ITHekoBBIM SKCTPYIEP

CnHcok TeopeTHYeCKHX IK3aMEeHAIIMOHHBIX BONIPOCOB

1 | OcHoBHbI€ KJ1acChl 000pyOBaHMs . Buibl XuMHUeckoro o00py0BaHus B 3aBUCUMOCTH OT
Ha3HAYCHUS

2 | OcHOBHOE M BCIIOMOTaTeJIbHOE 000py/JOBAHUE

3 | OcHOBHBIE IPUHIUIIEI BEIOOpa 060pynoBaHus. TpeboBaHNUS K OCHOBHOMY 000PYIOBaHUIO

4 | OcHOBHbBIE HAINIPaBJICHUS] XUMHUYECKOTO MAIIMHOCTPOSHHUSI

5 | Baxneiimuye THIIOBBIE MPOIECCH XUMUYECKOM TEXHOJIOTHH (MEXaHUUECKHUE U
T'MJIpOMEXaHNYECKUE, TeMI000OMEHHBIE, MACCOOOMEHHBIE)

6 | Kimaccuduxamms mporeccos o criocody ycnosuii nposeaenus (T,P u np) u mo mexanusmy
peakuui

7 | Knaccuduxanust mporeccoB 1o (a3oBoil 1 SHEPreTHUECKON XapaKTepUCTUKAM

8 | Kimaccuduxarust mporeccoB 1o TepMOAMHAMUKE, 110 TUHAMUKE, THPOTNHAMHKE,

9 | Knaccuduxaiys mporeccoB IBUKEHUIO PEareHTOB, TEMII000MEHY

10 | OcHoBHEBIE c1TOCOOBI TOCTHYKEHHUSI S)KOHOMHUYHOCTH MTPOIECCOB

11 | TToHsiTHE CKOPOCTH MPOLIECCA, PA3HOCTH MOTEHIIMAIOB, CONPOTUBIICHUS ITpolieccaM

12 | JIBwxkymmas cuiia XAMHYECKOW peaklny Ha IpUMEpe PeaKIii CHHTE3a aMMHUaKa. DHEePTUs
I'n66ca

13 | JABmwxymas cuna qudGy3HoHHBIX mporieccoB. 3akoH Puka

14 | JIswxymias cuiia TermI000MEHHBIX MPOIECCOB — 3aKOH Dyphe

15 | OcHoBHbIe crtocoObl SKOHOMUM dHeprun. KpaTko onmcaTh Kaxkblii ciocoo

16 | OcHOBHBIE CTOCOOBI pereHepaIiH TETUIOTHI.

17 | OcHoBHbIe crTOcOOBI HANIPABJIEHUSI OTHOCUTEJIBHOTO JBMKEHUS TEIUIOBBIX PEareHTOB.

CriocoObl MUHMMU3ALIMK TIOTEPH TEIJIa B OKPYKAIOLIYIO CPEAY OT BHEIIHEH MOBEPXHOCTH
anmnapar




18 | OcHOBHBIE TyTH MaKCHMAJIBHOTO MCIOJB30BaHUs 000opynoBaHus. KpaTko onmcaTh KakIbIi.
19 | YMeHbIIeHHE COIPOTUBIICHUS TEIUIO-M MACCONEPEHOCY, TUMUTHPYIOIIUX CKOPOCTh
IIPEBpaILEeHHs] — KaK OJJUH U3 MyTeil MaKCUMaJIBHOTO UCIIOJIb30BaHUs 000pYyJOBaHUS.
CriocoObl CHMKEHUS TOJIIMHBI TOTPAHUYHOH IIJICHKH

20 | ITonsiTve KUHETHYECKOro conpoTHBieHHs. CriocoObl CHUKEHUS SHEPTUH AKTHUBALIU

21 | Ilepuoguueckue U HeMmpephIBHbIE Mporecchl. JIOCTOMHCTBA U HEJOCTATKH

22 | I'panynupoBanue. OCHOBHBIE ITOKA3aTeNIN Ka4ecTBA IPAHYIL.

23 | Metonasl rpanynupoBanus. KpaTko onucarh KaKIblii METOT

24 | Meton okateiBaHus. CyIHOCTh MeTO/1a. TapenbyaTslii TPaHyIsaATOp. Y CTPOMCTBO, TPUHITUTIT
JNEeNCTBUs. TeXHUYECKHUE XapaKTEPUCTUKH

25 | Merop okareiBanus. TapenbuaTsiil rpanysaTop. OCHOBHBIE TapaMeTPhbl, BIUAOIINE HA
pa3Mepbl U IPOYHOCTH IPAHYII

26 | Meron okareiBanusi. CymHoCcTh MeToa. bapaGanHblil rpanyasTOp. Y CTPOHCTBO, IPUHIIUIT
neiictBusi. TexHHYeCKHe XapaKTepUCTUKU

27 | Meton skctpy3uu. CymHocTh MeToa. [IIHeKoBsIif SkecTpyAep. Y CTpOMCTBO, MPUHITUTT
neiictBus. JIocTOMHCTBA M HEIOCTATKU

28 | Meron skctpy3uu. CymHOCTh MeToja. POTOpHBIN SKCTpyaep. Y cTpoiicTBO, MPUHLIUT
nerictBust. OCOOEHHOCTH pabOThHI

29 | Meron npeccoBanusi. CymHOCTh METO/Ia. Y CTPOMCTBO, MPUHIIUT JICHCTBHS BAIIKOBOTO
npecca.

30 | Meron npeccoBanust. CymHocts MeTo1a. OCHOBHBIE TAPAMETPBI, OT KOTOPBIX 3aBUCUT
Ka4yecTBO OpHKeTa.

31 | Meron npeccoBanust. CymHocTh MeTo/1a. XOJIOAHBIA U TOPSYHUNA CIIOCOO NMPECCOBAHMUS.

32 | lucneprupoBanue B cBOOOHBINH 00beM. CyIITHOCTh METO/IA.

33 | ucneprupoBanue B HeliTpasibHy10 cpely. CylHOCTh METO/1a.

IIkanbl oneHKH 00pa3oBaTEIbHbBIX 10CTUKEHNH

Onenka B Oaymmax 3a KXl BHI paOOTHI MpeACTaBIsieT co00i MpoM3BeAeHUE 3apad0TaHHOTO
CTY/IEHTOM IpOLEHTa (10 MIKajle CM.HMXKE) Ha KOJUYECTBO OajyioB, BBIJEICHHOE I JTAHHOI'O BHJA
pabor.

IIkajna olleHKH BXOIHOT0 KOHTPOJIS:

3auTeHo: 3a/1aHuE BBIIIOJIHEHO BEPHO, CJAHO B YCTAHOBJIEHHBIE CPOKHU

He 3auTeno: 3a7aHue He BHINOJIHEHO, BHIIIOJHEHO C OIIMOKaMU, KOTOpbIe TpeOyeTCs UCIIPAaBUTh,
WM CAHO IOCJI€ YCTaHOBJIIEHHOTO CPOKa

IIxaJja OLEeHKH CAaMOCTOATEJIbHOM PadoThl, YCTHOIO ONPOCa, IK3aMeHa
(B mpo1eHTax):

banasl
(utoroBoi OcBoenue
. . . TpeOoBanus Kk 3HAHUAM
PEUTHHIOBOK | KOMIeTEeHI
OLIEHKH)
.. | OTBETBI Ha MOCTaBJIICHHBIE BOIIPOCHI IOJIHBIE, YETKNE U PA3BEPHYTHIE.
IIponBUHYTHII
100-85 OBELE Perrenust 3a1a4 TOTHYHBL, T0KA3aTENbHBI U IGMOHCTPUPYIOT
P aHAJIMTUYECKHE U TBOPUECKUE CITIOCOOHOCTH CTYACHTA.
84-70 Cpennuii JlaroTcs TOJIHBIE OTBETHI Ha IIOCTaBJIEHHbIE BONpOCHl. IlokazaHo
YPOBEHB YMEHHE BBIIEIATh NMPUYMHHO-CIEACTBEHHBIE CBsA3H. IIpu pemenun
3a1a4 JIOMYIIEHbl HE3HAYUTENbHbIE OIIMOKH, HCIpPABICHHbIE C
MTOMOUIBIO «HABOSAIINX» BOIIPOCOB MPENOIaBATENS.
69-60 bazosblit OTBeThI Ha BOIIPOCHI M PEUIEHMSI TIOCTABICHHBIX 33/1a4 HEAOCTATOYHO
YpOBEHb nosinble. Jloruka u mocneaoBaTeabHOCTh B PEIICHUU 3a/lad MMEIOT
HapylleHus. B oTBeTax OTCyTCTBYIOT BBIBOJIBI.

CTy,Z[CHT, HOHY‘{I/IBLHHI‘;I MeHee 60 % OT MakCHMAalbHOro Oaiia 3a pasacii JUCHUIIIIMHBI WU
MPOMCIKYTOUYHYIO aTTCCTALIUI0, CHUTACTCA HCATTCCTOBAHHBIM I10 JaHHOU JUCHMILINHE.



Pacnpenenenne MakCUMaIbHBIX OAJUIOB MO BUAaM paboT B MpeJiesiax pa3aesioB:

| pazmen Il pazmen DK3aMeH
(25 GannoB) (25 Gamos) (50 6anoB)
YceTHBIT onpoc Camocrostens | KontponbsHas pabora
(YO) Has pabora (KP)
(CP)
17 6anmoB 25 GamioB 50 6amtoB
8 baoB

Hroro: 100 6autoB

HToroBasi OIICHKA BBICTABIIACTCSA ITyTeM IEpPeBOJa HAOpaHHBIX OaNIOB B COOTBETCTBHH CO
crenyromen TabJInIe:

O1reHKa 10 5-0anIbHOM MIKalle Cyrma)6aimion 33 pasACIEL 1 Onenka ECTS
9K3aMeH

D — «OMAUUHOY 90-100 A
85-89 B

4 — «xopoutoy» 75-84 C
70-74 D

3 — «y0os1emBeopUmMenbHO» 65-69
60-64 E

2 — «Hey0081emeoPUMENLHOY) Menee 60 F

Y4edHo-MeToAM4YEeCKOe U HH(pOpPMALMOHHOE 0O0ecniedeHne y4eOHO| JUCIUIIMHBI
OcHoBHas nuTeparypa:

1. XKyxosa, O. II. Texnonoruueckoe obopynoanue. O0opyIoBaHUE AJISI TEIIOMACCOOOMEHHBIX
nporieccos : yaeoHoe mocobue / O. I1. XKykosa, H. A. BoiitnoB. — Kpacrosipck : Cubl'Y um. akajgeMuka
M. @. Pemernéna, 2018. — 108 c. Pexxum nocryma: https://e.lanbook.com/reader/book/147455/#1

2. CmupnoB, H. H. AnpboM TuNOBON XMMMYECKOH ammaparypbl (IpUHUUIHAIBHBIE CXEMbI
anmapatoB) : yuebHoe nmocooue / H. H. Cmupnos, B. M. bapa6am, K. A. Kapnos ; nmoxa obuieit pegaxkiuei
H. H. CmupnoBa. — 4-¢ u3n., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 84 c. Pexxum nocryma:
https://e.lanbook.com/reader/book/115527/#1

JononHuTenpHas IurTeparypa:

3. I'ne3nunoBa, A. M. KOHCTpYKTUBHBII U MPOYHOCTHOM pacueT TEeIIOOOMEHHBIX amnmnapaToB :
yaeObHo-MeToanueckoe nmocooue / A. U. I'meznunona, FO. B. Bunorpagosa. — Bosoraa : BTMXA um.
H.B. Bepemaruna, 2019. — 85 c¢. — ISBN 978-5-98076-307-7. — Tekcr : 3nekTpoHHsblii // Jlanp :
3JIeKTpOHHO-OnOmoTeynas cucrema. — URL: https://e.lanbook.com/reader/book/138547/#1

4. MoprynoB, K. II. Hacocsl u HacocHble cTaHuuu : ydeOHoe mocobue s By3os / K. II.
MopryHoB. — 4-e u3x., crep. — Cankrt-IletepOypr : Jlans, 2021. — 308 c. — ISBN 978-5-8114-6826-
3.— Tekcr: onexktpoHHsld / Jlanb @  anekTpoHHO-OMOnmoreuHas cucrema. —  URL:
https://e.lanbook.com/reader/book/152484/#185

5. Jle, B. A. OGopynoBaHue npennpuaTuil MO0 MPOU3BOJCTBY JIECOXMMHYECKHX INPOAYKTOB U
OMoJIorMYecKky akTUBHBIX BemlecTB. KypcoBoe mpoexktupoBanue : yueOHoe nocobue / B. A. Jle, B. U.
Pomun. — Cankr-Ilerepoypr : CIIGIJITY, 2017. — 100 c. — ISBN 978-5-9239-0990-6. — Texkcr :
3JIEKTPOHHBIH // Jlann : AJIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/reader/book/99815/#1

IlepeyeHb y4eOHO-MeTOAMYECKOI JIUTEPATYPHI

6. 3epupimkuHa A.A. . MeTonudeckue ykazaHUA K MPaKTUUYECKOW paboTe «MarepuanbHBbIi
Oananc ammaparay.- bamakoso: BUTHU HUAY MU®U, 2021. — B anpobaruu

7. 3epubiikuHa A.A. . Metoandeckue yka3zaHHUs K IpakTudeckoil paborte «TeruioBoit GanmaHc
anmapata»- bamakoro: BUTU HUAY MU®DU, 2021. - B anpobamuu

8. 3epubimkuHa A.A. . Meroauyeckue YyKa3aHus K IpakTHdeckoil pabore. «Pacuer
F€OMETPUYECKUX Pa3MEpPOB, KOJIUYECTBA, MPOU3BOJUTEIIBHOCTH ammapara» - bamakoso: BUTU HUAY
MHUO®U, 2021. - B anpobaruu

IIporpammuoe obecneyenne u UHTepHer-pecypcebl:

1. IIpouecc peanuzanuu 0Opa3zoBaTeIbHOM MporpamMmbl Mo aucuuiuinHe «Pacuer u BbIOOD

MaTepuajioB M OOOpYJOBaHUS TPHU MPOCKTUPOBAHUU» B COOTBETCTBUH C TpeboBanusmu OC HUAY



https://e.lanbook.com/reader/book/147455/#1
https://e.lanbook.com/reader/book/115527/#1
https://e.lanbook.com/reader/book/138547/#1
https://e.lanbook.com/reader/book/152484/#185
https://e.lanbook.com/reader/book/99815/#1

MU®U obecrieueH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3HOHHOTO MPOTPAMMHOTO 00ECTICUCHUSI;

2. [lepeuenr  pecypcoB  MHGPOPMAIMOHHO-TEICKOMMYHHKAIIMOHHON  cetn  «HTepHET»
HEOOXOUMBIX JUISl OCBOCHHSI TUCIIUIITHHBI:

- https://ence-gmbh.ru — coBpemeHHbIli HHDOPMATHBHBIN CAalWT MO MPOU3BOACTBY M OIMHCAHUIO
TEXHOJIOTUYECKOTO 000PYT1OBaHHUS

- https://himapparat.com - coBpeMcHHBIH HH()OPMATHBHBIA CAWT IO MPOM3BOJICTBY M OIMHCAHUIO
TEXHOJIOTUYECKOTO 000PYI0BaHHS

MarepuajbHO-TeXHHYeCKOe o0ecniedeHue y4eOHO0i JMCIUIIIHHbI
JlekunoHHbBIE 3aHATHA MPOBOIATCA B CICLHMAIU3UPOBAHHBIX AYyAUTOPHUSX, OCHAIIECHHBIX
MyJBTUMEAUMHBIM 00OpynoBaHUEM. /{151 MpoBeAeHUs JEKUMU MCIONb3YETCs MYJIbTUMEAUMHBIN Kypc
JEKLHH, BUAECOPHIBMBI.
[TpakTrueckue 3aHATHsI IPOBOJATCS B KOMIIBIOTEPHBIX 3aj1aX, OCHALLEHHBIX HE00X0auMbIM [10.

Y4eOHO-MeTOoAMYECKHE PEKOMEH/IAIUM IJISl CTY/IEHTOB

1. Ykazanus aJisi npOoCayIIMBaHUs JEKIUI

[Tepen Hagamom 3aHATHH BHUMATEIHHO 03HAKOMHUTLCS C YUCOHBIM IIJIAHOM MPOBEICHUS JICKIIUN U
CIUCKOM PEKOMEH/I0BAaHHOM JTUTEPaTyPHl.

[lepen nmocemnienreM o4epeIHON JEKIIMA OCBEKUTH B MIAMSITU OCHOBHBIE KOHIIEIIIUU TTPOMIEHHOTO
panee marepuaina. [loaroToBuTh npu HEOOXOAUMOCTH BOIIPOCHI MpenoaBatento. He Haio omnacaThes, 4To
BOIIPOCHI MOTYT OBITH TTPOCTHIMHU.

Ha nexiuu ocHOBHOE BHUMaHUeE CleyeT YAEIATh He popMyIaM U MaTEeMaTHUYECKUM BBIKIIATKaM,
a COJIEP KaHMUI0 M3yYaeMbIX BOIIPOCOB, OMPEACIICHUSIM U MIOCTAHOBKAM 3aJ1a4.

B nmporecce n3yyeHus JEKIIMOHHOTO Kypca He0OX0IMMO MO0 BO3MOYKHOCTH 4acTO BO3BpAIIAThCA K
OCHOBHBIM TIOHSITUSAM W METOJIaM pEIICHHs 3a7ad (3/1eCb BO3MOKEH BBIOOPOUYHBINH KOHTPOJb 3HAHUU
CTYICHTOB).

KenaTenbHO HCMONB30BaTh KOHCIEKTHI JIEKIIMM, B KOTOPBIX HCIOJB3YETCS MPHUHATAS
npernojaBaTesieM cucreMa 0003HaYeHHIA.

His  Oonee moapoOHOTO HW3y4YeHHS Kypca cleayeT paboTaTh ¢ PEKOMEHIOBaHHBIMHU
JTUTEPaTypHBIMU UCTOUHUKAMU U BHOBb MOSBIISIOIIUMUCS UCTOYHUKAMH.

2. YKazaHus i y4acTusl B MPAKTUYECKUX 3aHATHAX

[lepen moceimeHHEM MPAKTUYECKUX  3aHATHH YSICHUTh TeMY M CaMOCTOSITENIBHO W3Y4YHUTh
CBSI3aHHBIC C HEW MOHATUSA U METObI PEIICHHS 3a/1a4.

[lepen pemieHueM 3ajay akTUBHO YYacTBOBaTh B OOCYKIEHHH C MpemojaBaTelieM OCHOBHBIX
MOHSTUHN, CBA3AHHBIX C TEMOU MPAKTUYECKOTO 3aHATHS.

B nporiecce penieHust 3a1a4 BECTH IUCKYCCHIO C MPENOAABaTENEM O MPABUIBHOCTH PUMEHEHUS
METO/IOB MX PEIICHHUS.

ITo BO3MOKHOCTH CaMOCTOSITENIBHO IOBOJAUTH PEIICHHUE MPeAiaraéMbIX 3a7ad 10 OKOHYATEIbHOTO
UTOTA.

B KOHIle MpakTHYeCKOro 3aHSITHUS MPU HEOOXOAMMOCTH BBIICHHTH Y TpENojAaBaTesisi HEesiICHbIC
BOITIPOCHI.

OcHOBHBIE pe3yIbTaThI BHIMOIHEHUS Pab0OThl HEOOXOJMMO pacreyaTarb.

3.YkazaHus 151 BRITIOJTHEHUS] CAMOCTOSITEIIbHON paboThI

[lonyunTs y mnpenojaBarens 3aJaHUE U CIUCOK PEKOMEHJIOBAHHOW mnuTeparypsl. M3yudeHue
TEOPETHUYECKUX BOMPOCOB CIIEAYET MPOBOIUTH IO BO3MOKHOCTH CAMOCTOSITEIFHO, HO TIPU 3aTPYyTHEHUSIX
oOparaThCs K MpernoaaBaTesio.

[ToAroToBUTH MUCEMEHHBIN OTYET O MPOJICITAHHON padoTe.

[Tpu BeIMONHEHNN (DPOHTANBHBIX 3aJaHHI 1O YCMOTPEHHUIO MpenojaBaTens paboTa MOKET ObITh
orleHeHa ©Oe3 TMHCbMEHHOTO0 OT4YeTa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIE BOMPOCHI, TMPHU YCIOBUHU
aKTUBHOM CaMOCTOSATEIHHOU PabOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIHHBIE BOIIPOCHI.

MeToauyeckue peKoMeHalMu J1JIs1 MpenojaaBareJiei
1. Yka3anust st poBeIeHUs JIEKIUI
Ha mepBoii BBOJHOHW JEKIIMM CHaeNIaTh OOIMMIA 0030p COMEp)KaHHS Kypca M OTMETHTh HOBBIC
METOJIbI U TIOJIXOJIBI K PELISHUIO 3ajad, pacCMaTpUBAEMbIX B Kypce, JOBECTU J0 CTYACHTOB TPEOOBAHHUS
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Kadeapbl, OTBETUTH Ha BOIIPOCHI.

[Ipy MOArOTOBKE K JIEKIIMOHHBIM 3aHATHUSM HEOOXOIUMO MpOAyMaTh IUIAH €ro MpPOBEACHMS,
COJIEp’KaHUE BCTYMHUTEIBHOM, OCHOBHOW M 3aKJIFOUUTEIBHON YacTH JIEKIIMH, O3HAKOMUTHCSA C HOBUHKaMU
y4eOHOM M METOAMYECKOM JINTepaTyphl, MyOIUKALMSIMH IIEPUOTUYECKON MeYaTH MO0 TeMe JIEKIIMOHHOTO
3ansaTus. Ilepen m3n0KeHHMEM TEKYHIETO JIGKIMOHHOTO MaTephaja HAallOMHUTh 00 OCHOBHBIX HTOTaXx,
JOCTUTHYTBIX Ha Mpenpiaymux Jekuusx. C 3Toil 1enpio 3aJaTh HECKOJBKO BOIPOCOB AyAUTOPHH U
OCYIIECTBUTH BRIOOPOYHBIN KOHTPOJIb 3HAHUS CTYCHTOB.

B xozme nexkuMoHHOro 3aHATHUS MpernojaBaTellb JOJDKEH Ha3BaThb TeMy, ydeOHbIE BOIIPOCHI,
O3HAaKOMHUTb CTYJEHTOB C IIEPEYHEM OCHOBHOM M JOIOJHUTEIBHON JUTEPATyphl IO TEME 3aHATUS.
PackpeiBasi copepkaHue y4eOHBIX BOIPOCOB, AKIEHTUPOBATh BHUMAaHHME CTYIACHTOB Ha OCHOBHBIX
KaTeropusx, SBJICHUSX M Ipoleccax, OCOOCHHOCTSX HX TMpoTeKaHUs. PackpbIBaTh CYIIHOCTh U
COJIep>KaHUE Pa3IMYHBIX TOUYEK 3PEHUS U HAYYHBIX MOJIXOJO0B K OOBSICHEHUIO TE€X WU MHBIX SIBICHUN U
IIPOLIECCOB.

CrnenyeT apryMeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO MO3UIUIO MO CIOPHBIM TEOPETHUYECKUM
Bonpocam. [IpuBoauts npumepsl. 3agaBaTh 0 XOAY U3JI0KEHUS JIEKIIMOHHOTO MaTepuaia puTOpUIECKHe
BOIIPOCHI U CAMOMY J1aBaTh Ha HUX OTBET. JTO CIIOCOOCTBYET aKTUBU3AIMH MBICIIUTEIHHON JAESITEIbHOCTH
CTYJCHTOB, TIIOBBIIIEHUIO HX BHHMaHUsA M HUHTEpeca K MaTepually JEKLUUU, €€ COJAEP’KAHUIO.
[IpenogaBaTens JOMKEH PYKOBOAUTH pPAOOTONW CTYIEHTOB MO KOHCHEKTUPOBAHMIO JIEKIIHOHHOTO
MaTepuaia, NoJ4epKUBaTh HEOOXOAUMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH U3yyaeMOn
TeMbI, 0c000 BBIAEISASA, KaTeropuajibHBIA ammapar. B 3aKiIrouMTeNbHONW 4YacTH JIEKIMU HEO0OXOIUMO
copMynupoBaTh 0OIIHE BHIBOJIBI IO TEME, PACKPHIBAIOIINE COAECPKAaHNE BCEX BOMPOCOB, MOCTABICHHBIX
B Jiekuuu. OOBSBUTH IJIAaH OYEPENHOTO MPAKTUYECKOTO 3aHATHUSA, JaTh KpaTKUe PEKOMEHAALHUU IO
MIOATOTOBKE CTYAEHTOB. Ompenenuth MECTO M BpEeMsl KOHCYIbTALMU CTYJIEHTaM, IIOYKEJIaBIIUM
BBICTYIIUTH C TOKJIa/laMu U pedeparamu.

Ha mnocnenneld nexuuu ynenuTb Bpems s 0030pa HaumOojiee BaXHBIX —IOJIOKEHUH,
PaccMOTPEHHBIX B Kypce.

2. Yka3zaHus JUIs IPOBEICHUS TPAKTUUECKUX 3aHATUN

Yetko 0003HAYUTH TEMY NMPAKTUYECKOTO 3aHITHSL.

OO6CcyauTh OCHOBHBIE IIOHATHUS, CBA3aHHBIE C TEMOW MPAKTUUYECKOIO 3aHATHSL.

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

OTMmeuats CTYJEHTOB, HauOoJee aKTUBHO YYaCTBYIOIIUX B PEUICHUH 3a/1a4 U U AUCKYCCHUSIX.

B KoHIIe mpakTHUECKOro 3aHATUS 33J1aTh AYAUTOPUU HECKOJIBKO KOHTPOJIbHBIX BOIPOCOB.

3.YKazaHus M0 KOHTPOJIIO CAaMOCTOSATEIbHOM paboThlI CTYJJEHTOB

[To ycMmoTpeHuto mpenojaaBareist 3aJaHUE Ha CaMOCTOSITENIBHYIO paboTy MOXKEeT ObITh
WHIUBUAYAIBHBIM W (PPOHTATHHBIM.

[Tpu ncnonb30BaHMM MHAMBUYAJIbHBIX 3aJaHU TpeOoBaTh OT CTyJ€HTa NMHUCbMEHHBIM OTYET O
pojiesaHHo paborTe.

[Ipu npumeHeHMM (POHTANBHBIX 3a/JaHUN BECTH KOJUIEKTHUBHBIE OOCYKIEHHUS CO CTYAEHTaMHU
OCHOBHBIX TEOPETHUUECKUX MOTOKEHHUM.

C uenpl0  KOHTPOJS  KayecTBa  BBIMOJIHEHMS  CAaMOCTOSTENbHOM  paboThl  TpeboBaTh
WHIVBUAYAJIBHBIE OTYETHl (AOIMYCTHMO BMECTO NHCBMEHHOIO OTYETa INPUMEHATh HHAWBHIYAJIbHBIC
KOHTPOJIbHBIE BOIIPOCHI).

[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusmMu OC HUAY MUODU u yuebHBIM
IUTAHOM OCHOBHOI 00pa30BaTeNbHONM MPOrpaMMBbl 1O HarpaBieHHI0 moaroToBku 18.03.01 «Xumuyeckas
TEXHOJIOTHUSI».

Pabouyto nporpaMMy coCTaBUII: JIOLIEHT, 3epHBIIKIHA A. A.

Penensent: nonent, 3yoosa H.I'.

[Tporpamma onobpena na 3aceqanuu Y MKH 18.03.01 «Xumuueckast TEXHOTOTHS.

[Ipencenarens yueOHO-MeTOoMueckor komuccnu Yeproa H.M.



