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1. HEJIX U 3AJJAYU OCBOEHUSA JNCHUITJIMHBI

1.1. Ilenpr0 OCBOEHHWsS AMCIMILIAHBI SIBJIICTCS O3HAKOMIICHHE CTYJACHTOB C OCHOBHBIMHU
mpoleccaMy W ammaparaMd XUMUYECKUX TPOU3BOJCTB, NMPHUOOPETEHHE TCOPSTHUYECKUX 3HAHUU H
MPAKTUYECKUX HABBIKOB B O0O0JIACTH TIPOIECCOB M  aIlapaTOB XHWMHUYECKOW TEXHOJOTHHU IS
MIPOCKTHPOBAHMSI, OpPTaHM3AMKM W YIPABICHUS IPOU3BOJACTBEHHBIMH MPOILECCAMH XUMHYECKON
TEXHOJIOTHHU M UX COBEPIIICHCTBOBAHUS.

1.2. 3amaun 0OCBOCHMS TUCIMILIAHBI (MOJIYJIA):

- OCBOCHHE TCOPETHUYECKHX OCHOB XMMHKO-TEXHOJIOIHUECKHUX MPOIIECCOB;

- TIOJyYCHHE HABBIKOB PAlMOHAIILHOTO BHIOOpA KOHCTPYKIIMA M PACYETOB MAIWH U aIIapaToB IS
OCHOBHBIX TEXHOJIOTHYECKUX MPOIIECCOB;

- OCBOGHHE Kak OyIymuX pyKOBOAHWTENEH TPOM3BOACTBA PAIMOHAIBHON  JKCILTyaTaluu
MIPOMBIIIJICHHOTO ~ O0OpYJOBaHUs, JOCTHXKCHHE KaueCTBa  BBINYCKAEMOH MPOAYKIUH  IIPH
MUHUMAJTBHBIX SKOHOMHUYECKUX 3aTpaTax

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OFPA3OBATEJIBHOM ITPOT'PAMMBI

Jlis n3ydeHusl TUCLUIUIMHBI, HEOOXOIUMO OCBOECHUE COJIEp)KaHUE JHUCLUIUIMH: MAaTEMaTHKa;
¢usuka; xumus; MHPOpPMATHKA; (U3NYECKas XHMHS;, MOBEPXHOCTHBIC SIBJICHUS W JUCIEPCHBIE
CUCTEMbI; HauepTarejbHasi TIeOMETpPUS M HUHXKEHepHas Trpaduka; TEopeTHYecKas MEXaHMKa;
COIIPOTHBIIEHUE MaTEpUaAJIOB; 3HAHHMS M yMEHHUs, NpUOOpeTaeMble CTYICHTaMHU I0CJIE€ OCBOCHMS
cojgepkanus  aucuuiuinHbl  «IIpomecchl M anmapaTel  XMMHUYECKOW  TEXHOJIOTMH», OyayT
HCIOJIb30BATHCS BO BCEX NPOPMIMPYIOIIUX TUCHUIUIMHAX.

3. KOMIIETEHIMH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCHHUAIIJIMHBI
Jlns n3ydeHusl TUCHUIUIMHBI, HEOOXOIUMO OCBOCHHE COJIEp)KaHUE NUCLUUIUIMH: MAaTeMaTHKa;

¢usuka; xumusa; HHPOpMaTHUKa; (U3NYECKas XHUMHs; MOBEPXHOCTHBIE SIBICHHS U JAMUCIIEPCHbIE
CHCTEMBbl; HauepTaTelbHas TE€OMETpHs U HWHXEHepHas rpaduka; TeopeTHueckas MEXaHMKa;
COIIPOTHBIIEHUE MAaTEpUAIOB; 3HAHUS M YMEHUs, NpUOOpeTaeMble CTYJCHTaMHU I0CJIE€ OCBOCHHS
coJiepkaHust AUCUMILIUHBI «[Iporiecchl 1 MeXaHWYeCKUe anmapaTbl XUMUYECKUX POU3BOACTBY, OyIyT
HCIOJIb30BAThCS BO BCEX MPOMUIMPYIOMINX AUCIUTIIIMHAX.

OIIK-2 T'OTOBHOCTH HCHOJB30BaTh 3HAHUA O COBPEMEHHOH (DU3MYECKOM KapTHHE MHpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSX, CTPOCHUM  BELIECTBA Uil  [IOHUMAaHUS
OKPY>KaKOIIEro Mupa u sSIBJICHUN IPUPOJIBI

[IK-4 CnocobGHOCTh TNpPUHHMMATh KOHKPETHbIE TEXHHUYECKHME peIIeHUs TMpu  pa3paboTke
TEXHOJIOTMUECKUX IMPOLECCOB, BBIOMpAaTh TEXHUYECKHE CPEACTBA M TEXHOJOTHH C Y4EeTOM

JKOJIOTHUECKUX IOCIEICTBUM HUX MNPpUMCHCHUA



3.2 IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS 10 IUCHUIJINHE, COOTHECEHHBIX € IVIAHMPYEeMbIMHU pe3yJbTaTaMu ocBoeHus OI1

Tabnuua 1 — [lepeueHs mIaHUPyeMBbIX pe3yabTaTOB 00yUEHUs MO TUCIUILIMHE, COOTHECEHHBIX C INIAHUPYEMBIMU Pe3yIbTaTaMH OCBOCHHUS

KOII U HAMMCHOBAHHE

OueHo4YHBIE CPECTBA

I[Inanupyemsbie pe3ybTaThl 00y4eHUs MO JUCHUTIINHE Texkyuiero IIpomeskyTOUHOM
KOMIeTeHIUH
KOHTPOJIs arTecTalum
OIIK-2 T'otoBHOCTE |3HATBL: OCHOBHBLIC TIOHATHA U |YMETh: TIPOBOJIUTH aHanu3 | Baagers: Metonamu ananusza u| KoHtposnbHbie DK3aMeHAIIMOHHBI
HUCIIOJBb30BaTh 3HAHUA O | MCTOABI MaTEMAaTHYCCKOI'O (byHKL[Hﬁ, peuiath YpaBHCHHA U pacuera NPOLIECCOB B pa60TbI € 3aJ1auu
COBPEMEHHOH aHaju3a, TEOPHI | CHCTEMBI nuddepeHnnansHpIX NPOMBIIITEHHBIX  ArMapaTax,
¢usnyeckoit  kapTuHe |IUddepeHIMaIbHbIX —YpPaBHCHUH, | ypaBHCHUNA TMPUMEHUTEIBHO K
BBIOOpA HMX KOHCTPYKIIMH ISt
MHpa, OCHOBHBIE MaTeMaTHUeCKHE | pealIbHbIM IpolieccaM; TIOHUMATh Bonpock T
NITUMU3AIUU
MIPOCTPaHCTBEHHO- METO]IbI petieHus | u3MYeCKre — TPUHIMIBIL,  Ha 0 3al YCTHOTO
BPEMEHHBIX po(heCCHOHATBHBIX 3aj1ad; | KOTOPBIX OCHOBaHbBI —Mportecchl | TEXHOJTOTHIECKUX " obecemopanmst 1o
3aKOHOMEPHOCTSX, OCHOBHBIC 3aKOHBI (PM3UKH, 3aKOHBI | XHMHAYECKOI TEXHOJIOTHH, | SKOHOMMYECKUX  IIOKA3aTesel Ma6OpaTOPHBIM
CTPOEHUH BEILlECTBA |TUAPOCTATUKU U THUAPOJMHAMUKH, | pelIaTh TUIIOBBIE 3aJa4y, | paboThI 00opyIOBaHUS; paboTam
JUIS TIOHUMAHHUS | OCHOBHBIE [IPOYHOCTHBIE | CBSI3aHHBIE c OCHOBHBIMH | gaBEIKAMU AHATHTHIECKO
OKPY’XAIOIEro MHpa M | XapaKTEPUCTHKH TBEPABIX TeJl MPH | pasienamu ¢bu3nKwy, paboTHl ¢ JHTepATYPHBIMH
SIBJICHUH TIPUPOJIBI nedopMaliiu, CTPOEHHE TBEP/BIX | ICTIONH30BATh ¢busnueckue
JIAHHBIMH, 3HAHUSIMU 00
Ted, OCHOBBI TEOPUH | 3aKOHBI TIPY aHAIHM3€ U PEUICHUH
TENJIONEPEIaYU U OCHOBBI TEOPHH | BOIIPOCOB, CBSA3aHHBIE ¢ |OCHOBHBIX  MCTOAAaX  pactcra
Maccorepeaady; OCHOBBI | Ipo(ecCHOHATEHON IIPOLIECCOB M3MEJIbYCHHNA,
XUMHUYECKON TEPMOJIMHAMUKH, | 1€ITEITHHOCTHIO; MMOHMMATH | IEPEMEILECHUS KUIAKOCTEH,
OCHOBBI TEPMOJANHAMHUKH | PU3NIECKO-XUMHUCCKUEC CKATHS rasos,
MIOBEPXHOCTHBIX SIBIICHUH, | IPUHLUIIBL, Ha KOTOPBIX | epemernBanus; HABLIKAMM
OCHOBHBIC 3aKOHBI MEK(a3HOTO | OCHOBAHEI MIPOLIECCHI
. MIPOBEJICHUSI CaMOCTOSITENLHBIX
paBHOBecHs OMHAPHBIX CUCTEM. XUMHUYECKON TEXHOJIOTUH,
pacyeToB MPOLIECCOB
pewartb TUIIOBBIE 3a/1a4u,
CBSA3AHHBIE c ocHoBHbIMy | PEKTHOHKAIH,
paszmenamu  QU3MKM W XuUMHH, | KPUCTAIUIM3AINY,  pa3/ClICHUs
HCIIOJIb30BaTh (pM3NYIECKO- | TOMOTCHHBIX M T'eTePOTCHHBIX
XUMHUYECKHC 3aKOHBI IIPH | cucreM, a06COpOIMOHHBIX,
QHATN3E M PEIICHHH BOTIPOCOB, | o0 GIHOHHEIX,

CBSI3aHHBIE C TPO(ECcCHOHATBHON
JeATENbHOCTBIO.

JUCTUIIIAOUOHHBIX ITPOLIECCOB.




[1K-4
NPUHAMATh
KOHKPETHbIE
TEXHHYECCKHE PELICHUS
pu paspaboTke
TEXHOJIOTHYECKUX
MPOIIECCOB,  BHIOMPAThH
TEXHUYECKHE CpEelCTBa

CrrocoOHOCTB

U TEXHOJIOTUU C yUYETOM
JKOJIOTHYECKUX
HOCHENCTBUN ux

MIPUMCHCHUSA

3HaTh: THUIIOBBIE
XUMHYECKOH TEXHOJIOTHH,
COOTBETCTBYIOIME  ammapaTbl U
METOIbl WX pacyera, OCHOBHBIC
0COOCHHOCTH TIepepabdaThIBaeMbIX
BEIIECTB, CITOCOOBI ux
nepepaboTKU M IOATOTOBKH, 3HATh
NIPUHIMIBI BEIOOpA annaparoB JUis
MOJYYEHHUsI  CHIPbS  Pa3IU4HOU
CTCNICHU OUCIICPCHOCTHU, OCHOBHBIC
MOHATHS O Toao0uM (pU3NIECKUX

MpoHEeCChI

SIBJICHUM,  TEOpUM  TEIUIO- U
MaccooOMeHa, npoOIIeMbl
9HEProcOepeREeHU u
9KOJIOTUIECKON 3aIIUTHI
OKpyXarouien Cpensl npu
9KCIITyaTalin annapaToB u
MallfH;  OCHOBHBIE  ITOHATHA,
CBSI3aHHBIC co CpeACTBaMuU
HU3MepeHul, OCHOBHBIE
(bH?)I/I‘IeCKI/Ie BCJIINYUHBI n Hux
IIPOU3BOJIHEIE, CIIOCOOBI
BBIPAXKEHUS KOHIIEHTpalun u
cocTaBoB (pa3, OCHOBHBIC METOJIbI
aHAIN30B: BECOBBIE, OINTHYECKHE,
IEKTPOXUMHUUYECKHE, ¢usmKo-
XHMHUUYECKHE; B3aUMOCBSI3H
IapamMeTpoB  TEXHOJOTMYECKOTO
mpomecca M HMX  BIMSHHE Ha

II0Ka3aTelad IPOU3BOAUTENBHOCTH
1 KayecTBa NPOyKIUH.

YMerh: BI)IGI/IpaTI) COBPEMECHHOC

o0opynmoBaHue, B HaMOONBIICH
CTEIIeHH OTBeyaroee
0COOCHHOCTAM

TEXHOJIOTHYECKOT0 nporecca,

OIIPEACTATh XapaKTep ABMKEHHS
ra3oB M JKHIKOCTEH, OCHOBHBIC

XapaKTePUCTUKU XHUMHAYECKUX
MPOLIECCOB U MPOIECCOB TEILJIO- U
Maccornepesauu, BBITTOJIHATD
MaTepHaabHbIE 31
SHEPTreTUUECKHE pacdeTst
TIPOLIECCOB i arnmnaparsl;
HCII0JI30BaTh TEXHUYECKHUE
cpeicTBa OIS KOHTPONS W
HW3MEHEHUS mapamMeTpoB
TEXHOJIOTHYECKOTO mporiecca,
CBOICTB ChIpbI U  TIOTOBOIl
MIPOAYKIUH;

Baaners: CIIOCOOHOCTBIO
OCYIIECTBIISATH
TEXHOJIOTUYECKUI Ipolecc B

COOTBETCTBUM C PETIIAMEHTOM U

HCTIONB30BaTh TEXHUYECKHE
CpeacTBa  JUI1  HM3MEPEHHs
OCHOBHBIX apaMeTPOB
TEXHOJIOTUYECKOT0  IIpolLecca,
XapaKTEepUCTUK HCXOJHOTO
CBIPbA 5 [IOJIyYE€HHOHI
IPOLYKIUH, METOaMHU

OTIpe/IeNICHUS] TEXHOJIOTHUECKHIX
M DKOHOMHUYECKHX IMOKa3aTejiei
paboTHl ammapaTtoB; METOIAMH

MIPOBEICHUS (usmuecKux
U3MEpEeHN,
9KCTIEPUMEHTAIBHBIMHU
METOJlaM1 OIIpEAEICHUS
¢du3ngeckux " ¢$uznKo-

XUMHYECKHUX CBOMCTB ChIpbs U
MIPOAYKTOB €ro MepepadboTKH.

KoHnTponbubie
paboThI

Bompocst
YCTHOTO
cobecenoBaHusa 110
ma00paTOPHBIM
paboram

I

DK3aMeHaIlMOHHBI
€ 3a1a4u




4. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

4.1. PacnipeaesieHHe TPYA0EMKOCTH JUCIUIJIMHBI 10 BUIAM PadoT 1Mo ceMecTpam

O6mast Tpy10EMKOCTh TUCIMUILIMHEBI cocTaBiseT 9 3au.en.324 yacoB, pacupeiejieHuEe YacoB 10

BHJIaM pabOT U ceMecTpaM IPEICTaBJICHO B TaOHIIe 2.

Tabmuma 2 — Pacnipenenenne Tpy10€MKOCTH TUCIUTIIMHBI 110 BUIaM paboT MO ceMecTpaM

TpynoémkocTs B yac

Buj yueoHoii pa6oThl Bcero B T1.4. mo cemecTpam
yac. 4cem | 5 ceM

dopMaTt u3yuyeHHus TUCIHINITHHBI OuHast
OO0mas Tpy10éMKOCTb TUCHUIUIHHBI IO Y4eOHOMY IJIaHy 324 144 180
1. KonrakTHas pa6ora: 145 55 90
1.1. AyautopHasi pa6oTa,B TOM YHCJIE: 136 51 85
3aHATHUSA JeKIIMOHHOTO THMa (JI) 85 34 51
3aHsATUsI ceMuHapckoro tuna (I13-cemuHapel, NpaxT. 3aHATHS U Jp) 17 17 -
naboparopusie padbots (JIP) 34 - 34
1.2.BHeayauTopHasi, B TOM 4HcCJIe 9 4 5
KypcoBas pabdota (mpoekt) (KP/KII) (koHcynbTanus, 3ammuTa)
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIUU IO TUCIUTUIHE 9 4 5
KOHTaKTHas paboTa Ha mpomexyTouyHoM KoHTpose (KPA)
2. CamocTosiTesabHast padora (CPC) 98 35 63
pedepat/scce (MOATOTOBKA)
pacuérHo-rpapuyeckas padora (PI'P) (moaroroska) 8 8
KOHTpOJIbHAs paboTa
kypcoBas pabota/mpoekt (KP/KII) (moaroroska)
CaMOCTOSITENTFHOE U3YyUeHHE pa3/iesioB, CAaMOIOATrOTOBKa (IpopaboTKa |
MOBTOpPEHHE JIEKIIMOHHOTO MaTrepualia U MaTepuana Y4eOHUKOB U 90 35 55
y4eOHBIX MOCOOWH, MOATOTOBKAa K JAOOPATOPHBIM M MPAKTHUYECKUM
3aHSTHUSM, KOJUIOKBUYM H T.J.)
[ToaroroBka k sx3amMeHy (KOHTPOJIb) 81 54 27




4.2. Conep:xaHue TUCUMILIMHBI, CTPYKTYPUPOBaHHOE 10 TeMaM

Tabnuna 3 — Coaep:kanue JUCHUILTUHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

IInanupyembie Buasbl yue6Hoii padotsl (4ac)
(KOHTpOJIMpYyeMble) KoHTaKTHad paGoTa s 5 HanMenoBamue HaumeHnoBanue
pe3yabTaThl 2 s pa3padoTaHHOTO
ocBoenus: koa YK; = § g < HEMOIL3YEMBIX AKTHBHLIX H DJIeKTPOHHOTO
OIIK: TIK u HaumeHoBaHue pa3nenos, TeM = & _ |8 = E & & Bug CPC HHTEPAKTHBHBIX KVDea
i = = 2 £ S 2S£ 00pa3oBaTeIbHBIX ype
S Q= | ogFEaE P
HHIHKATOPBI g 2z8 |EEE&S 5 . (Tpya0eMKoCTh B
S 2 (2 2 E ® = TEXHOJIOTHit
IlOCTl/I)ReHl/Iﬂu l% = s s 3 § = qacax)
KOMIIETCH M I = = Q ©
4 cemectp
OIlK-2 Pazgen 1 Knaccudukanus OCHOBHBIX MNPOLECCOB XUMHYECKHUX IIpesenTanus Koncnekt nexunit
IK-4 npou3BoaAcTB. OCHOBBI MEXaHOXHMHUH U MeXaHHYeCKHe MPOIecChI.
Tema 1.1. MarepuanbHblit ull10 1,0 1,0 IlogroroBka X JEKIUSIM
OHEPreTHYECKUi  OaJlaHChl, 3aKOHBI [6.1.1], [6.1.2]
mepeHoca W TMPUHLUII JIBIXKYLIEH [ToaroroBka K
CHITBI, pacuer ammapaToB MPAaKTUICCKUM  3aHATHSIM
MEPHOINYECKOTO ¥ HEMPEPBIBHOTO [6.1.1], [6.1.2], [6.1.8],
JICHCTBUL. [6.1.9].
Tema 1.2. OcHoBbel MexaHoxumuu # | 6,0 1,0 3,0 I[TogrotoBka K JIEKIIUAM
MexaHuueckue —mporecchl  JledexTs [6.1.8], [6.1.9]
CTPYKTYPHI pu MEXaHHYECKUX [MonroroBka K
BO3JICUCTBUSIX. Krnaccuguxarus MPAaKTUYECKUM  3aHATUSIM
Je(hEeKTOB CTPYKTYPhI [6.1.1], [6.1.2], [6.1.8],
[6.1.9].
Tema 1.3. Peakrmu momuukanum mpu | 2,0 1,0 I[TogrotoBka K JIEKIIUAM
TPUOOXMMHYECKON JIECTPYKLUH, POJb [6.1.1], [6.1.2]
Tpuboxummdeckux  (akTopoB  Ha
KUHETUKY JJIEKTPOJHOTO PACTBOPEHHS
METAJLIOB, B TIPOUCXOKICHUN KU3HH Ha
3emite 1 00pa30BaHNH MECTOPOXKIACHHUI
OIIK-2 Pazpen 2 CmocoObl W TEOpETHYECKME  OCHOBBI  M3MEJIbUCHHS. [Ipesenranus Koncnekr nexunit
[1K-4 MeXaHOXHMHYECKHE MPOLIECCH B Pa3IMYHBIX 00JIACTSIX HAYKH M TEXHUKH
Tema 2.1 Pacuer pabGorer Ha | 1,0 1,0 1,0 IloaroroBka KX JEKIHSIM
H3MeJIbYCHHUE. [6.1.9]
Tema 2.2 Meronsl MexaHoxumud B | 3,0 1,0 1,0 IlogrotoBKka K JIEKIUAM
MOIM(MUKALIMKA  [OJMMEPOB PO [6.1.9]
TpuOOXUMHYECKHX  (PakTOpoB  Ha
KUHETHKY JJIEKTPOJHOTO PAaCTBOPECHUS
METaJUIOB, B IPOMCXOKICHUH KU3HU Ha
3emite 1 00pa30BaHIH MECTOPOXKICHUI
OIIK-2 Pa3nen 3. Knaccudukanusi 000py1oBaHusi 11l U3MeJIbUeHH s




Ilnanupyembie

Bunnl yueGHoii padoTsl (dac)

(KOHTpOJMpYeMble) KoHTaKkTHas paGoTa s 5 Hanmenopanme HaumeHnoBaHue
pe3yJbTaThl 2 s pa3paéoTaHHOro
ocsoennusi: ko YK; S § =< HCTOTLIYEMRIX AKTHBHLIX H D1eKTPOHHOr0
OIIK: TIK u HaumeHoBaHue pa3aenos, TeM = SR o =S8 Bux CPC HHTEPAKTHBHBIX Kvpea
> = = 2 | == o0pa3oBaTeibHBIX ype
HHIMKATOPDI = S2E|EgE5aE P . (TPY10€MKOCTh B
X Sz £ 2 S= = TEXHOJIOTHii
JTOCTUKEHUS ) S S | g = > 4yacax)
. = < 2| S = =
KOMIIETeHIHI = = Q 3}
[1IK-4 Tema 3.1. Usmenpunremn | 0,5 1,0 1,0 IloaroroBka k yekuusM 4 | NpeseHTauums
PACKAaNBIBAIOIIETO M Pa3iaMbIBAIOIIETO MPAKTHYECKUM  3aHSATHIM
JENCTBHL. [6.1.2], [6.1.8], [6.2.2]
Tema 3.2. M3menpunremu | 0,5 1,0 1,0 IloaroroBka K JEKIUSM U
P3IABIHBAIOIIETO ICHCBHSI. MPAKTHYECKUM 3aHATHAM
[6.1.2], [6.1.8], [6.2.2]
Tema 3.3. M3menpunremu | 0,5 1,0 1,0 IlogroroBka X JEKIUSIM
HCTHPAIOLIETo pa3IaBIIBaOLIETO [6.1.2], [6.1.8], [6.2.2]
NEeNCTBUA.
Tema 3.4. M3mempumrenn ymapaoro | 0,5 1,0 1,0 IlogroroBka K JIEKIHASIM
JIEHCTBHSL. Y napHO-HUCTHPAIOIIHE [6.1.2], [6.1.8], [6.2.2]
W3MEJIbYUTEIIH.
OIlK-2 Pazgen 4. Pa3sgesenue chImyuyux MaTepuanoB Ha  ¢paxouu. | ITogroroska k nexumsam | Ilpesenrtannms Koncnekr nexunit
ITK-4 Jo3upoBaHue. [6.1.2], [6.1.8]
Tema 4.1. Pazmenenue coimyuux | 1,0 1,0 1,0 IloaroroBka K JEKIUSIM
MaTepuasioB Ha (GPaKIUH. [6.1.2], [6.1.8], [6.2.2]
Tema 4.2. Jlo3upoBanue. 0,5 1,0 1,0 I[TogrotoBka K JIEKIIUAM
[6.1.2], [6.1.8], [6.2.2]
CamocrosiTesibHasi ~ padora 1o
0CBOEHMIO 4 pa3aea:
pedepar, 3cce (Tema)
pacuérHo-rpaduuecKas padora
(PT'P)
KOHTpOJbHasi padoTa
Hroro 1-4 pazneny 16,5 - 10,0 15,0
OIIK-2 Paznea 5. TuapaBianka [6.1.2], [6.1.6], [6.2.1]
[1K-4 Tema 5.1 T'unpocraruka. | 5,0 - - 3,0 [6.1.2], [6.1.6], [6.2.1]
Jduddepennmansuere ypaBHEHHUS
paBHOBecHus Diinepa. OcHoBHOE
YpaBHCHHE THUAPOCTATHKH. Cua
JABJICHUS KHUIKOCTH Ha OOKOBEIC
MOBEPXHOCTU  COCYyJa. 3aKkoH
Apxumena. [Ipubopsl 11t ©3MEPEHUS
JIABJICHUS M BAKyyMa.
Tema 5.2 T'upponunamuka. OcHoBable | 3,0 - 2,0 4,0 [6.1.1], [6.1.2], [6.1.6],
XapaKTEPUCTHKH KHMJKOCTEH. [6.2.1]




Ilnanupyembie
(KOHTpOJMpYeMble)
pe3yabTaThl
ocBoeHus: koa YK;
OIIK; IIK n
HHIMKATOPbI
JOCTHKEHUsI
KOMTIIETEHIM i

HaunmeHoBaHue pa3iejioB, TEM

Bunnl yueGHoii padoTsl (dac)

KonrakTHas padora

Jlekuuu
padoThI
IpakTHuec
KHe
3aHATHSA

JlabopaTop
HbIe

CamocTosiTeJIbHA
s1 padora
CTYJAEHTOB (4ac)

Bupg CPC

HaumeHnoBaHnue
HCNOJb3yeMbIX AKTUBHBIX H
HHTEPAKTHBHBIX
o0pa3oBaTeibHBIX
TEXHOJIOI Mt

Pexxumel
YpaBHEeHHE
(HEepa3pBIBHOCTH)
JuddepernnansHere ypaBHCHHS
JIBIOKEHUsT — Dilnepa.  YpaBHEHHUSA
beprynnu Ui ueanbHON U peanbHOR
JKUAKocTed. YpaBHeHue J[lapcu —
Beiic6axa. IloTtepu Hamopa mo jiMHe
TpyOOIIpOBOAa NpPU JIAMUHAPHOM H
TypOyJEHTHOM pEXKUMaxX JBHKCHUS
JKUJIKOCTH. TpyOonpoBoIbL.
HcreueHue xuaKocTel U3 cocyaa.

JBHKCHUA KNOKOCTH.
CINIOITHOCTH

II0TOKa.

Tema 5.3. YpaBHenus bepnymin ans
UACAIbHOM W peanbHON >KUAKOCTEH.
VYpauenue [apcu — Beiicbaxa.
[Motepn Haropa 1o JUTUHE
TpyOOIpoBoia TPH JIAMUHAPHOM U
TypOyJIEHTHOM pEXUMaxX JIBIKCHHS
JKUJIKOCTH.

2,0 - 2,0

4,0

[6.1.1],
[6.2.1]

[6.1.2],

[6.1.6],

Tema 5.4. Tpybonposoasl. Mcreuenue
JKUJIKOCTEN U3 cocya.

1,0

[6.1.1],
[6.2.1]

[6.1.2],

[6.1.6],

CaMocTosiTeILHAs
OCBOEHUI0 5 pa3nesia:

pa6ora  mo

pedepar, 3cce (Tema)

pacuérHo-rpaduyeckas
(PTP)

padora

KOHTpOJbHasi padoTa

Htoro no 5 pazgeny

110 |- 4,0

13,0

HaumenoBanue
pa3padoTaHHOrO
DJIEKTPOHHOT 0
Kypca
(Tpy10eMKOCThb B
yacax)

OIK-2
[1K-4

Pa3znen 6. Hacochl

IIpe3enTanus

Koncnexr neknui

Tema 6.1. Ornpenenenne u
KIaccu(UKAIMsT HACOCOB, THITOBAsS
cxeMa HAaCOCHOM YCTaHOBKH.
OcHOBHEBIE XapaKTCPUCTHKH
HACOCHOHM YCTaHOBKH.

2,0 -

4,0

6.1.1],
[6.2.1]

[6.1.2],

[6.1.4],

Tema 6.2 KoHCTpyKLIUU HacOCOB.

1,0 -

2,0

[6.1.1],
[6.2.1]

[6.1.2],

[6.1.6],

CamocrosiTeJbHast
OCBOCHHUI0 6 pa3neJia:

padora mo




Ilnanupyembie

Bunnl yueGHoii padoTsl (dac)

(KOHTpOJMpYeMble) KoHTaKkTHas paGoTa s 5 Hanmenopanme HaumeHnoBaHue
pe3yJbTaThl 2 s pa3paéoTaHHOro
ocsoennusi: ko YK; S § =< HCTOTLIYEMRIX AKTHBHLIX H D1eKTPOHHOr0
OIIK: TIK u HanmenoBanue pa3aesnoB, TeM = SR = E S 2 Bug CPC HHTEPAKTHBHBIX Kvpea
> = (= 2 £ S 2SE 00pa3oBaTeIbHBIX YP
HHIMKATOPDI 2 S25|Eg = § = = . (TPY10€MKOCTh B
AOCTHKEHUS ) SEg |5 Z = == rexuoorim 4yacax)
. = < 2| S = =
KOMIeTeHImii = = @) o
pedepar, 3cce (Tema)
pacuéTrHo-rpadpuueckas padora
(PI'P)
KOHTPOJIbHasA padoTa
HTtoro mo 6 pa3nery 3,0 - - 4.0
OIIK-2 Paspgen 7 Cxarue ra3os IIpe3enTanus Koncrexr nexmmit
T1K-4 Tema 7.1 Knaccuduxarust ull0 - - 2,0 6.1.1], [6.1.2], [6.1.4],
YCTPOMCTBO KOMIPECCOPOB. [6.2.1]
Tema 7.2 O6nactu npumenenus | 0,5 - - 1,0 6.1.1], [6.1.2], [6.1.4],
KOMITPECCOPOB [6.2.1]
CamocrosiTesibHasi ~ padora 1o
0CBOEHMIO 7 pa3iea:
pedepart, 3cce (Tema)
pacuérHo-rpadpuueckas paGora
(PTP)
KOHTpOJbHasi padoTa
HToro no 7 pasneny 15 - - 3,0
OIlK-2 Pazgen 8 I'mapomMexaHuUyeckHe Mpouecchl IIpesenTanus Koncnekr nexkunit
I1K-4 Tema 8.1 Paznenenue Heognopoausix | 2,0 - - 2,0 [6.1.1], [6.1.2], [6.1.6],
cucteM. MarepuanbHbelii  OajaHCc [6.2.1]
npolecca pasjielieHus
CamocrosiTeIbHAsT  paGoTa Mo
OCBOEHHIO § pa3iena:
pedepar, 3cce (Tema)
pacuyérHo-rpaduueckas padora
(PT'P)
KOHTpOJbHasi padoTa
HToro no 8 pasneny 2,0 - - 2,0
HToro mo 4 cemecTpy 34,0 - 17,0 35,0
5 cemecTp
OIIK-2 Pa3znen 8 'uagpomexannyeckue npouecchbl
I1K-4 Tema 8.2 Ocaxaenune B| 7,0 - - 2,0 [6.1.1], [6.1.2], [6.1.6], | Ilpesenraums Koncnekr sekiuii
rpaBUTAILIMOHHOM oJjie [6.2.1]
(orcrauBanue). HenTpobexuoe
OCa)XKJCHUE B HEOAHOPOIHBIX KUIKHX
cucTeMax. Paznenenue
HEO/IHOPOJIHBIX T'a30BBIX CUCTEM.




Ilnanupyembie
(KOHTpOJMpYeMble)
pe3yabTaThl
ocBoeHus: koa YK;
OIIK; IIK n
HHIMKATOPbI
JOCTHKEHUsI
KOMTIIETEHIM i

Bunnl yueGHoii padoTsl (dac)

KonrakTHas padora

HaunmeHoBaHue pa3iejioB, TEM

Jexnun
padoThI

JlabopaTop
HbIe

KHue
3aHATUA

s1 padora
CTYJAEHTOB (4ac)

Bupg CPC

HaumeHnoBaHnue
HCNOJb3yeMbIX AKTUBHBIX H
HHTEPAKTHBHBIX
o0pa3oBaTeibHBIX
TEXHOJIOI Mt

HaumenoBanue
pa3padoTaHHOrO
DJIEKTPOHHOT 0
Kypca
(Tpy10eMKOCThb B
yacax)

Tema 8.3 OunprpoBanue. OCHOBHOE
ypaBHECHHE (UIBTPOBAHMSL.
Konctpykunn GuisTpos.

+ [IpakTHYec

—|CamocTosiTeIbHA

=)

[6.1.1],
[6.2.1]

[6.1.2],

[6.1.6],

Tema 8.4 IlepememmBanue. CriocoObI
W WHTCHCHBHOCTH IIE€pEMEIINBAHNS.
Koncrpykunn MEXaHHIECKUX
MeIIanoK. 3aTpaTel dSHEPrUM Ha
nepeMenuBaHue HeroToHOBCKHX
JKUJKOCTEH.

=
o

[6.1.1],
[6.2.1]

[6.1.2],

[6.1.6],

CaMocTosiTeILHAsA
O0CBOEHUIO 8 pa3mesna:

pa6ora 1o

pedepart, dcce (Tema)

pacuéTrHo-rpadpuueckast
(PI'P)

paGora

KOHTpOJIbHasA padoTa

Hroro no 8 pazneny

150 | - -

4,0

OIIK-2
[1K-4

Pasnen 9. TensiooOMeHHBbIE IpoLECCHI.

6.1.1, [6.1.2],
[6.1.7], [6.2.1]

[6.1.4],

IIpe3enTanus

Koncnexr nexmuii

Tema 9.1. TemnoBoii Oamanc u
OCHOBHOE ypaBHEHHUE TEILIOMEepEaaUm.
TermmoBoe mogooue. Termmoornada Oe3
M3MEHEHUA M C  HW3MEHEHHEM
arperaTHoro COCTOSIHUSA.
Koncrpykuuu TEIUI000OMEHHBIX
anmaparos.

6,0 8,0 -

9,0

6.1.1, [6.1.2],
[6.1.7], [6.2.1]

[6.1.4],

Tema 9.2 Kongencarms.

3,0 4,0 -

40

ITonroroBka Kk
6.1.1], [6.1.2],
[6.1.7] [6.2.1]

JICKIOIUAM

[6.1.4],

Tema 9.3. BrmapuBaaue. OCHOBHbBIE
BEJIMYHHBI, XapaKTepu3yolIme
pa0doTy BEIIAPHOTO armmapara.

40 |- -

1,0

6.11], [6.1.2],
[6.1.7], [6.2.1]

[6.1.4],

CamocrosiTeIbHAsE  padoTra 1O

OCBOCHHUI0 9 pa3neJia:

pedepart, 3cce (Tema)

pacuérHo-rpaduyeckas pabora

(PTP)

Hroro no 9 pazgeny

13,0 | 12,0 -

14,0




Ilnanupyembie

Bunnl yueGHoii padoTsl (dac)

(oo T
pesy = q T HCMOJIb3YeMbIX AKTHBHBIX U pasp
ocsoennusi: ko YK; = S - Bux CPC D1eKTPOHHOr0
OIK: IK HaumeHoBaHuUe pa3jiesioB, TEM = S -8 g% 8 2 170 HHTEPAKTHBHBIX Kypea
9 = <
HHANKATOPBI = S25|Eg g5 =X OﬁpaBOBaTeJII)?I)IX (TPYA0EMKOCTh B
= S xEY |¥Z g 8 FH TEXHOJIOTHH
JAOCTHKEHUS ) S T e 8”& = > qacax)
KOMIIeTeHIHii = = = é‘ SIS
OIIK-2 Pasnen 10. MaccooOMeHHBIE [Ipesenranus KoHcnexr nexkuuii
[IK-4 Tema 10.1. 1 Mexaumsm wu | 2,0 - - 0,5 I[TogrotoBka K JIEKIUAM
MaTepHAaILHbIH Gasauc 6.1.1], [6.1.2], [6.1.4],
Maccornepeaau. [6.2.1]
Tema 10.2. Ocnosuele 3akonsl | 4,0 - - 2,0 IlogroroBka X JEKIUSIM
Maccorepeadu. OcHoBHOE 6.1.1], [6.1.2], [6.1.4],
ypaBHEHHE Maccorepeaau. [6.2.1]
3aBHCUMOCTD MEXKITY
K03 PUIMECHTAMH Macconepeayn |
MacCOOTIAYH.
JlabopaTopnas padota mo teme 10.2. - 8,0 - 8,0 IToaroroBka K
HUccnenoBanue mporecca J1abopaopHBIM paboTam
INEKTPOUATIH3A. Uccnenosanue 6.1.1], [6.1.2], [6.1.4],
npouecca audy3uu uepe3 NOPUCTYIO [6.2.1], [6.2.4].
nuadparmy.
Tema 10.3. A6copOrus. 3,0 - - 0,5 ITonroroBka K JEKLHSIM
6.1.1], [6.1.2], [6.1.4],
[6.2.1]
Tema 10.4. AncopOuusi. 3,0 0,5 6.1.1], [6.1.2], [6.1.4],
[6.2.1]
Tema 10.5. [Neperonka u| 80 7,0 4,0 6.1.1], [6.1.2], [6.1.4],
peKTU(UKALHSL. Knaccudukarus [6.2.1]
OunapHbIx cmeceil. [IpaBuino ¢a3 u IoxroroBka K
OCHOBHBIE  3aKOHBI MEePErOHKU. nabopaTtopHeIM  padotam
KpuBbie paBHOBecwHS. [pocras 6.1.1], [6.1.2], [6.1.4],
neperonka. Pexruduxarusi. [6.2.1], [6.2.4].
Tema 10.6 Oxcrpakius. Oxcrpakuus | 4,0 2,0 6.1.1], [6.1.2], [6.1.4],
U3 KHUAKHUX U TBEPIBIX CUCTEM. [6.2.1]
Tema 10.7. Cymka. Bugst cBszu | 4,0 2,0 6.1.1], [6.1.2], [6.1.4],
Blark ¢ MarepuasioM. KwuHeTnka [6.2.1]
Ccymku. MarepuanbHbIil U TEIUIOBOM
OaJlaHC peabHOro MpoIecca CyIIKH.
JlaGopaTopHas padora no teme 10.7. 7,0 7,0 [ToxroroBka K
Cyuika. Onpenesnenne nabopaTOpHEIM  paboTaM.
K03 urenTa  rUAPABIHYECKOTO 6.1.1], [6.1.2], [6.1.4],
CONIPOTHBJIEHHSI. [6.2.1], [6.2.4].
Tema 10.8. Kpucrammzanus. |4,0 1,5 6.1.1], [6.1.2], [6.1.4],




Ilnanupyemble Buasbl yue6Hoii padoTsl (4ac)
(KOHTpOJMpYeMble) KoHTaKkTHas paGoTa s 5 Hanmenopanme HaumeHnoBaHue
pe3yabTaThl 2 s pa3padoTaHHOIO
5 x5 HCNOJb3yeMbIX AKTUBHBIX H
ocBoeHus: koa YK; = £ e DJIeKTPOHHOT0
HaumeHoBaHue pa3aenos, TeM = g Eoa Bux CPC HHTEPAKTHBHBIX
OIIK; [IK u = e 2 | = g ae e Kypca
= S o kB |52wfESE 00pa3oBaTeILHBIX
HHIHKATOPBI = Sz |EEfH e = . (Tpya0eMKoCTh B
= S EY |¥ ¥ g SR X TEXHOJOTHH
JTOCTUKEHUS ) S e |s (= > yacax)
” = < 2 | = S = [

KOMIIETeHIHI = = Q 3)
KuneTrka mporecca KpUCTaUTH3AITHA [6.2.1]]
Tema 10.9 MemOpannsie nporecchl. | 6,0 2,0 [6.1.1,]6.1.4], [6.1.5]
TeopeTndyeckue OCHOBBI pa3JelCHUS
00paTHBIM 0CMOCOM u
ynbTpaduapTpanuei.
CamocrositesibHasi ~ padora 1o
0CBOEHMIO 3 pa3jesa:
pedepart, dcce (Tema)
pacuéTHo-rpaduyeckasi pagora 8,0
(PTP)
KOHTpOJbHasi padora
Hroro mo 10 pazneny 38,0 22,0 - 45,0
HUTOTI'O 3a 5 cemectp 51,0 34,0 - 63,0
HUTOI'O no aucuuminHe 85,0 34,0 17,0 98,0




TEKYIIAA KOHTPOJIb YCIEBAEMOCTH Y TIPOMEXXYTOUYHASI ATTECTALIMS 11O
NUTOI'AM OCBOEHMUSA JUCHHUIIVINHBI.
Jlng  ocymiecTBiIEHUS  TEKYLIETO o0y4aromuxcs
TEOPETUYECKHE BOIIPOCHI IO TEMaM JIA00PATOPHBIX pabOT M MPUMEPHI 3a1aHUH /U1 KOHTPOJIBHBIX PaboOT.
Taxoke chopMupoBaH nepedeHb BONPOCOB, BBIHOCHMBIX Ha MIPOMEKYTOUHYIO aTTECTalUIo B (hopme

KOHTpOJIA  3HaHUU cOpMyINpPOBaHBI

9K3aMeHa B 4 U 5 cemecTpax M YKa3aHHBIA KOMIUIEKT OIICHOYHBIX CPEICTB SIBJISIETCS HEOTHEMIIEMOM
yacThi0 (DOHJA OIEHOYHBIX CpeACTB M XpaHuTcs Ha Kadeape «TexXHONIOrHS 3SIEKTPOXUMHUYCCKHX
IIPOM3BOJICTB M XUMHH OPTaHUYECKUX BEIIECTBY.

Omnucanue mokasareyieii ¥ KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONMMCAHKE KAl OLICHUBAHMS IIPH
TEKYyIIeM KOHTpoJie (KOHTPOJbHBIC HEJCIH) U OICHKA BBIMOJIHEHUS JTaOOpAaTOPHBIX PabOT MPHUBEICHO B
Tabmie 4.

Tabnuma 4 — Onucanue nokasaresneil 1 KpUTEpUeB KOHTPOJIS YCIIeBAEMOCTH, OIMCAHHUE IIKaJl OICHUBAHUS
MIPH TEKYIIEM KOHTpPOJe (KOHTPOJIbHBIC HE/IEeIH) U OLIEHKA BBIITOJIHEHUS JIa0OPaTOPHBIX padboT

Hlkana KouTtpoJsbHas JlaboparopHas JK3aMeH
OLICHUBAHMS Heaes padora
40<R<=50 OTangHO OTnanuHOo
30<R<=40 Xopoio 3ayeT Xoporio
20<R<=30 Y 10BJIETBOPUTENHHO Y 10BIETBOPUTENTHHO
0<R<=20 HeynosnerBopurensHo HE3a4eT HeynosnerBopurensHo

HpI/I MMPOMEIKYTOUHOM KOHTPOJIC YCIIEBACMOCTb CTYACHTOB OLICHUBACTCA II0 tleTI:Ip€3X68..]'I.]'H>HOI\/'I

CUCTCME KOTIUYHO», «XOPOLIO», KYAOBJICTBOPUTCIIbHO», «HCYAOBJICTBOPUTCIIHHO.




Ta6muma 5 — Kputepuu onieHUBaHUS pe3ysibTaTa 00yUeHHUS 10 JUCITUIUIMHE U [TKaJIa OI[CHUBAHUS

Kputepun onennBannsi pe3yJbTaToB 00y4eHUs!

Ouenka OueHka OueHka Ouenka
Koa n «HEYA0BJIETBOPHUTEIbLHO» «Y/IOBJIETBOPHUTEJILHOY / «xopouo» / «OTJIHYHO» |
HauMEHOBaHHE / «HE 3aUTCHOY «3a4YTEHO» «3a4YTEHO» «3aYTEHO»
KOMIETeHIUH 0-59% 60-74% 75-89% 90-100%
OT max pPEeUTUHTOBOU OT Max PEUTUHIOBOU OLICHKU OT Max pPEUTUHIOBOM OT max peUTUHTOBOU
OLICHKH KOHTPOJIS KOHTPOJIS OLICHKU KOHTPOJIS OLIEHKU KOHTPOJIA

OIIK-2 TortoBHocTs | He 3Haer: ocHOBHBIC MOHATHA U MeTOAHI | C1a00 3HAET OCHOBHBIC IMOHATHS M| 3HACT OCHOBHBIC TIIOHATHS U |YBEePEHHO 3HAaeT OCHOBHBIC MOHATHS H
HUCIIOJIb30BAThH MaTe€MaTHU4YECKOT O aHaJIn3a, TEOPUU | METOIBL MATEMATHYECCKOI'O | METOAbI MAaTEMATHUYECKOI'O | METOABI MATEMATHUYCCKOTO aHaJIn3a,
3HaHUSA o |maddepeHnmaTEHBIX YpaBHEHHUI, | aHAIN3a, TEOPHH | aHAIIN3A, Teopud | Teopun AudGepeHINANTBFHBIX YpaBHEHHH,
COBpeMeHHOfI OCHOBHBIC MaTEMaTHYCCKHUE METOAbI ,I[I/I(b(i)epeHL[I/IaHBHLIX ypaBHeHPIﬁ, ,I[I/I(I)(I)epeHL[I/IaJ'IBHLIX OCHOBHBIC MaTEMaTHYCECKHUE METOAbI
¢busnueckoit peuieHust  NpoQecCHOHANBHBIX  33/1a4; | OCHOBHBIE MaTeMaTU4ECKUE | YPAaBHEHUH, OCHOBHBIC | pellIeHUs]  NMPO(ECCHOHANBHBIX  3a7ad;
KapTI/IHe ana, OCHOBHEIC 3aKOHBI (bI/ISHKI/I, 3aKOHBI | METOAbI peIHeHI/I)I MATECMATUYCCKHUEC METOAbI | OCHOBHBIC 3aKOHBI (1)I/ISI/IKI/I, 3aKOHBI
HpOCTpaHCTBeHHO- FI/IleOCTaTI/IKI/I nu FI/I[[pO}II/IHaMI/IKI/I, HpO(l)CCCI/IOHaJ'ILHLIX 3aaa4, pemeHI/m HpO(b@CCI/IOHaHLHI)IX I‘I/IL[pOCTaTI/IKI/I nu FI/IZ[pOZlI/IHaMI/IKI/I,
BpeMeHHbIX OCHOBHEIC HpO‘IHOCTHLIe XapaKTepI/ICTI/IKI/I OCHOBHBIC 3aKOHBbI (bI/ISI/IKI/I, 3aKOHBI | 3a7a4; OCHOBHEIC 3aKOHBI | OCHOBHBIC HpO‘-IHOCTHI:-Ie XapaKTepI/ICTI/IKI/I
3aKOHOMEPHOCTX, TBEPABIX TeJ NpH IePOopMaliH, CTPOCHHUE | TUAPOCTATUKH WM THIAPOJMHAMHUKY, | (U3MKH, 3aKOHBI THIAPOCTATHUKH | TBEPABIX Tell MpH AehOpMalyu, CTPOCHHE
CTpOCHHHU BCUICCTBA TBepJII:-IX TCII, OCHOBBI Teopym OCHOBHBEIC HpO‘-IHOCTHI)Ie u FI/I}IpO}II/IHaMI/IKI/I, OCHOBHBIC TBCp[[LIX TCII, OCHOBBI Teopnn
JJIA MNOHMMAHUA | TCIIONCpCAAYN 158 OCHOBBI TCOPUH | XaPAKTCPUCTUKU TBCPABIX TCJI HPU | ONPOYHOCTHBIC XAPAKTCPUCTUKHU | TCILUIONICPEAAIN u OCHOBBI TCOPpUU
OKpYy’XKaromero Mupa |mMacconepeaaiu; OCHOBBI XMMHYECKOU ,I[e(i)OpMaI_II/II/I, CTpOCHUC TBCPABIX | TBEPAbIX TCJI MNPHU ;[e(bopMaum/I, mMacconepeaaiun, OCHOBBI XUMHUYECKON
U SIBJICHUN MIpUpOAbI TCPMOJANHAMUKH, OCHOBBI | T€II, OCHOBBEI TEOPUU | CTPOCHHUEC TBCPABIX TECJI, OCHOBLI | TCPMOJIUHAMUKH, OCHOBBI

TCPMOJANHAMUKHA MOBCPXHOCTHBIX | TCIJIONIEpEAaY WU OCHOBBI TCOPHUU | TCOPUHN TeIuIonepeauun " | TCpMOANHAMUKHN TOBCPXHOCTHBIX

fIBJ’IeHHﬁ, OCHOBHBIC€ 3aKOHBI Me)l((l)aSHOFO Macconepeaaiu, OCHOBBI | OCHOBBI TCOPUU MACCOIICPEAAYIN; ﬂBHeHHﬁ, OCHOBHBIE€ 3aKOHBbI Mex«bamoro

PpaBHOBECHA 6I/IHapHBIX CUCTEM. XUMHUYECKON TEPMOJNHAMUKH, | OCHOBBI XUMHYECKON PaBHOBECUL 6I/IHaprIX CUCTEM.

He ymeer mpoBojuth aHanu3 (QyHKIUA, | OCHOBBI TEPMOJUHAMUKH | TEPMOJAUHAMUKH, OCHOBBI | YBEPEHHO YMeeT IIPOBOAUTL aHAJIM3

peuarb YpaBHEHHUS 3 CHCTEMBEI | TOBEPXHOCTHBIX SIBJICHUH, | TEPMOJMHAMUKHU GyHKUMH, peliaTh YpaBHEHUS U CHCTEMbI

muddepeHIraTbHBIX YpaBHEHMH | OCHOBHBIE 3aKOHBI MeX(a3HOTO | IMOBEPXHOCTHBIX SIBJICHUIA, | AU PepeHIaIbHbIX YpaBHEHUH

IPUMEHUTEIBHO K PEAIbHBIM IIPOLIECCaM;
MOHUMATh (U3WYECKHWe TPUHIWIBI, Ha

KOTOPBIX OCHOBAaHBbI IMpoueCcChl
XAMHUYCCKOM TCXHOJIOIHH, peumarb
THIIOBBIC 3ajga4u, CBs3aHHBIC C
OCHOBHBIMH pazaeiraMu (1)I/I3I/IKI/I,

UCIIONIb30BaTh (PU3WYECKUE 3aKOHBI IIPH
aHaIM3€ WM pEIIEHHH  BOIPOCOB,
CBSI3aHHBIE c podeccCHOHATBHOM
JACATCIBbHOCTBIO, ITOHHUMATh (1)1/13qu01<0-
XUMUYECKHUEC TIPUHIUIIBI, Ha KOTOPBIX
OCHOBAaHbI HPOLECCHI XUMHYECKOH
TEXHOJIOTUH, pelIaTh THUIIOBBIE 3aladyH,
CBSI3aHHBIE C OCHOBHBIMH pa3JiellaMH
¢u3MKM W XMMHH,  HCIIOJb30BaTh
(pU3MYECKO-XMMUYECKHE  3aKOHBI  IIPH
aHaIM3€ M pEIICHHH  BOIPOCOB,
CBsI3aHHBIC c npodeccHoHaILHON

paBHOBECHS OMHAPHBIX CHCTEM.
Caabo yMeeT MPOBOJIUTH aHAIN3
(GyHKIMHA, pemaTh yYpaBHEHUS |
CHCTEMBI i depeHnnantbHbIX
ypaBHEHHH  NPUMEHHUTENIBHO K
peasbHBIM TpolLeccaM; IHOHMMAThb
¢dusnyeckne TIPUHIINIIBL, Ha
KOTOPBIX ~ OCHOBaHBI  IPOLECCHI
XMMHUYECKOH TEXHOJIOTHH, pelaTh
THIIOBBIE 3aJaud, CBs3aHHBIE C
OCHOBHBIMH ~paszzienamu  (HU3HUKH,
HCIIONB30BaTh (PU3NYSCKUE 3aKOHBI
IIPH AHAJIN3€ U PELICHUH BOIIPOCOB,
CBS3aHHBIC C TIPO(eCcCHOHATBHOI
JIeATENILHOCTBIO; TIOHUMATh
(U3MYECKO-XUMUYECKHE
MIPUHLIMIBL, HA KOTOPBIX OCHOBAHBI
TIPOLIECCHI XUMHUYECKOU

OCHOBHBIE 3aKOHBI MeX(a3HOro
paBHOBeCHs OMHAPHBIX CHCTEM.

YMeer  NpOBOAMTH  AHAIM3
(GyHKIMH, pemiate ypaBHEHUS H
cucteMbl  U(QepeHIHaNbHBIX

YpaBHCHHU TNPUMEHUTEIBHO K
pealbHBIM TIpOolieccaM; TIOHUMATh
¢usnveckue — NPUHIMIBL,  Ha
KOTOPBIX OCHOBAaHbI IIPOLECCHI
XUMHUYECKON TCXHOJIOTHH,
pemars THUIIOBBIC 3aaa4u,
CBSI3aHHbBIE c OCHOBHBIMH
paznenamu ¢$uzuKwy,
HCITOJIb30BaTh (uznueckue
3aKOHBI MIPH aHAJIM3E U PEIICHUU
BOIIPOCOB, CBsI3aHHbBIC c
poheCCHOHATBHOMN

JACATCIIbHOCTBIO, IIOHUMAaTb

NPUMEHHUTENFHO K peajlbHbIM Mpolieccam;
IIOHUMAThb (pHSI/IquKI/IC IIPUHIUIIBI, Ha
KOTOPBIX OCHOBaHBI TIPOLIECCHI
XMMHUYECKOH TEXHOJIOTHH, pemars
THIIOBBIE 3a7a4H, CBsI3aHHBIC c
OCHOBHBIMH paszenamu sk,
HCIIONIB30BaTh (PU3NYECKHE 3aKOHBI IPH
aHaJIM3€e M PEUISHHH BOIIPOCOB, CBSI3aHHBIC
¢ TpodecCHOHANBHON 1eATENbHOCTHIO;

IIOHUMAThb (bPISPI‘IeCKO-XI/IMI/I‘IeCKI/Ie
IIPUHIINIIBI, Ha KOTOPBIX OCHOBAaHBbI
IPOIECChI XAMHUYIECKOU TCXHOJIOT'HH,

peuratb THIIOBBIC 3ajaa4dd, CBA3AHHBIC C
OCHOBHBIMH pa3aciiaMu CI)I/ISI/IKI/I n XUMUHU,

HUCIIOJIB30BAaTh (1)I/I3I/I‘I€CKO -XUMHYCCKHUC
3aKOHBI npu aHaJIU3¢C n peuicHun
BOIIPOCOB, CBsA3aHHBIC C

HpO(l)eCCI/IOHaHLHOﬁ JACATCIbHOCTBIO.




Kputepun onennBanus pe3yJbTaToB 00y4eHUs!

Ornenka OreHka OreHka OreHka
Ko u «HEYA0BJIETBOPHUTEIbLHO» «Y/IOBJIETBOPHUTEJILHOY / «xopouo» / «OTJIMIHO» |
HAaUMCHOBaHHE / «He 3a4TeHO» «3a4TEHO» «3a4TEHOY «3a4YTEHO»
KOMIEeTeHUHH 0-59% 60-74% 75-89% 90-100%
OT mMax pPEeUTUHTOBOU OT Max PEUTUHIOBOU OLICHKU OT Max PEUTUHIOBOM OT max peUTUHTOBOU
OLIEHKH KOHTPOJIA KOHTPOJIS OLIEHKHU KOHTPOJIA OLICHKHU KOHTPOJIA
JEATEIBHOCTBIO. TEXHOJOTHH, pEIaTh THIIOBBIC | PH3UIECKO-XUMUUECKHE YBepeHHO BJIefieeT METOJAaMU aHAIN3a |
He Baajneer: wMeromamMu aHanm3a M |3a]add, CBSI3aHHBIE C OCHOBHBIMH | IPHHIIUIIEL, Ha KOTOPBIX | pacdeTa IPOIECCOB B IPOMBIIIIEHHbBIX
pacdera MpPOLECCOB B NPOMBINIICHHBIX |pa3fenaMu (OU3UKH W XHUMHH, | OCHOBAHbI MPOLIECCHI | alnapaTax, BEIOOpPAa WX KOHCTPYKIMH IS
anrapaTax, BbI0OOpa UX KOHCTPYKLHH JUISl | KCIIOJIb30BaTh (u3nUECcKO- | XUMHYECKOH TEXHOJIOTUH, | ONTUMH3aLUH TEXHOJIOTUUECKUX u
OINTUMU3aALINN TCXHOJIOTMYCCKUX " | XUMHUYCCKHUE 3aKOHBI IMPU aHaJIM3€ | pe€llaThb THIIOBBIC 3aaa4y, | SKOHOMHYCCKUX Mnoka3atejeu pa6OTbI
3KOHOMMHYCCKHUX nokaszaTejeu pa6OTI)I 1 pCIICHUHN BOIIPOCOB, CBA3aHHLIC C | CBA3AHHBIC C OCHOBHBIMHU O60py[[OBaHI/IH; HaBbIKAMH
obopynoBaHus; HaBBIKaMU | podeccHoHaIbHON pasgenamu  (U3UKH U XUMHH, | aHATUTUICCKOM paboThl c
AQHAJIIUTUYECKOU paboTs C | I€ATEIBLHOCTBIO. HCIIOJIb30BaTh (U3MYECKO- | TNTEPaTypHBIMU JTaHHBIMH, 3HaHUSMH 00
JUTEpaTypHBIMH JaHHBIMH, 3HaHusIMH 00 | Ci1a6o BJIajieeT METOJ]aMH | XUMUYECKHE 3aKOHBI IIPY | OCHOBHBIX METOJIaX pacyera MpOLECcCOB
OCHOBHBIX METOAAX pacueTa IPOIECCOB |aHallM3a W pacyera IIPOLECCOB B|aHANNW3E€ WM PEIICHHH BOIPOCOB, | M3MEIBUYCHUS, NMEPEMELICHHS XUIKOCTEH,
M3METBUCHNUS, TIEPEMELICHUS JKUAKOCTEH, | TIPOMBIIIIIIEHHBIX anmnaparax, | CBsI3aHHBIE C NMPOQECCHOHATBHOMN | CKaTHS ra3os, TIepeMeIInBaHus;
COKaTHsA rasos, MepEeMEIINBAHMS; | BBIOOpA WX KOHCTPYKUHUH  AJIS | AEATEIBHOCTBIO. HaBBIKAMH TIPOBEJICHHUS CAMOCTOSTEIbHBIX
HaBbIKAMHU MIPOBEJICHUS | ONTHMHU3AIMM TEXHOJIOTHIECKUX U | Biameer: mMerogaMu aHanmnM3a W |pacdeToB — TPOIECCOB  PEKTH(HUKAINH,
CaMOCTOSATENBHBIX PacyeTOB IPOIECCOB | IKOHOMHYECKUX ToKasarenei | pacuera TPOLIECCOB B | KpUCTAJUTH3ALIUH, paszeneHus
peKTI/ICbHKaHHI/I, KpUucCTaljin3anuu, pa6OTI>I 060pyI[OBaHI/IH; HaBbIKaMH | IPOMBIIIIJIICHHBIX armaparax, | TOMOI'€HHBIX W TETCPOTCHHBIX CHCTEM,
pa3leseHnsi TOMOTE€HHBIX U IeTEPOr€HHBIX | aHATUTUYECKOM paboThI c|BpIOOpa MX KOHCTPYKLUMH JJIsl | aOCOPOLIMOHHBIX, aJCOPOIMOHHBIX,
CHUCTEM, a6COp6HI/IOHHLIX, JINTEpATYPHBIMU JaHHBIMH, | ONTUMHU3AIUN TEXHOJIOTUYCCKUX | TUCTUIIIIALIMOHHBIX ITPOLECCOB.
a):[COp6HI/IOHHI)IX, JUCTHIIAIIMOHHBIX | SHAHHUAMMU 00 OCHOBHBIX METOAAX |U OKOHOMHYCCKHX MoKa3aTejen
IPOIIECCOB pacdeTa NPOLECCOB H3MENIbUEHUS, | pabOThI 00opyIoBaHuS;
NEPEMELLIEHUS KUAKOCTEH, CxKaTHsl | HABBIKAMHU AQHAJIUTUYECKOU
ra3oB, IEpEeMEIINBAHNS; HAaBbIKaMH |pabOTBl € JINTEPATYpPHBIMHU
MIPOBECHNUS CaMOCTOSITEJIFHBIX | JaHHBIMH, 3HAHUAMHU 00
pacyeToB MPOLIECCOB | OCHOBHBIX ~ METO/aX  pacdera
pPeKTHOUKANNY, KPHCTAJUIU3ALNH, | IPOLIECCOB N3MeIbUCHNS,
paszeneHus TOMOT€HHBIX U | IepeMenIeH s KHKOCTEH,
TeTepOreHHBIX CHCTEM, | CKAaTUsl Ta30B, NEepeMEIINBaHNUS;
a0COpOIMOHHBIX, aCOPOIIMOHHBIX, | HABBIKAMHU MIPOBEICHUS
JACTUJUTAOUOHHBIX IMPOIECCOB. CaMOCTOATCIIBHBIX pacye€ToB
NIPOLIECCOB pexTuduKanmy,
KpHCTaJUIU3alINH, pazneneHus
TOMOI'CHHBIX HW TCTECPOrCHHBIX
CUCTEM, abCcOpOIMOHHBIX,
aICOPOIIMOHHBIX,
JUCTHIUISILIMOHHBIX IPOLIECCOB.
[IK-4 Cmnocobuocts |He 3HaeT: TUIIOBBIE nponeccel |C1a00 3HAeT TUMOBBIE NPOLIECCH |3HAGT  TUIOBBIE  MPOLECCHl | YBEPEeHHO 3HAeT TUIIOBHIE IIPOLECCHI
IPHHAMATh XUMHUYECKON TEXHOJIOTHH, | XUMUYECKOH TEXHOJIOTUH, | XAMUYECKOH TEXHOJIOTUH, | XHMHYECKOU TEXHOJIOTUH,
KOHKPETHBIE COOTBETCTBYIOIIME amnmaparbl U METOJbI | COOTBETCTBYIOIIME ammapaThl ¥ |COOTBETCTBYIOIIME ammaparbl | |COOTBETCTBYIOIIME amNapaTbl M METOJbI
. UX pacuera, OCHOBHBIE OCOOCHHOCTH |METOIbI MX pacueTa, OCHOBHBIC |METOIBI HMX pacdeTa, OCHOBHBIC|MX pacyera, OCHOBHbIE OCOOCHHOCTH

nepepadaTbIBAaEMBIX BEIIECTB, CIOCOOBI

0COOCHHOCTH TiepepabaThIBACMBIX

0COOEHHOCTH

riepepabaThiBa€MbIX BEMIECTB, CITIOCOOBI




Kputepun onennBanus pe3yJbTaToB 00y4eHUs!

Ornenka Orenka OreHka OreHka
Ko u «HEYA0BJIETBOPHUTEIbLHO» «Y/IOBJIETBOPHUTEJILHOY / «xopouo» / «OTJIMIHO» |
HAaUMCHOBaHHE / «He 3a4TeHO» «3a4TEHO» «3a4TEHOY «3a4YTEHO»
KOMNETCHIUU 0-59% 60-74% 75-89% 90-100%
OT mMax pPEeUTUHTOBOU OT Max PEUTUHIOBOU OLICHKU OT Max PEUTUHIOBOM OT max peUTUHTOBOU
OLIEHKH KOHTPOJIS KOHTPOJIS OLICHKH KOHTPOJISI OLIEHKH KOHTPOJIS
peuieHust Opu |UX HepepaboTKH M IOATOTOBKH, 3HATH |BELIECTB, CHOCOOBI UX |epepabaThIBaéMBIX  BEIIECTB, |UX IepepadOTKH M IMOATOTOBKH, 3HATBH
paspaboTke NPYWHINIE  BEIOOpa  ammapaTroB Ui | IEpepabOTKH ¥ IMOATOTOBKH, 3HATH [CIIOCOOBI WX TepepabOTKH U |MPUHIOWIBI  BBHIOOpAa  ammapaToB UL
TeXHOTOIHUECKIX HOJIy4eHHsI CBIPbS PA3IMYHON CTEICHH | IPUHLUIIEI BEIOOpA amlmaparoB IS |TIOATOTOBKY, 3HATh HPUHIMIIB | [TOJTYYCHUS CBHIPbS DA3IMYHOH CTEHEHH
poneCco, ZUCTICPCHOCTH, OCHOBHBIC TOHATHS O MOJMYYCHMS  CBIPbS  PasiiiHOMN BBEIOOpa anmnapaToB A8 | AUCTIEPCHOCTH,  OCHOBHBIC ~NOHATHA O
HOJIOGI/II/I (bI/ISI/I‘IeCKI/IX SABJICHUU, TCOPHHU |CTCIICHU NUCHEPCHOCTU, OCHOBHBLIC | IOJTYUCHUA ChIpbsl  pa3JIMIHOU HO[[O6I/II/I (1)I/I3I/I’-ICCKI/IX SABJICHHUU, TCOpHUU
BbIOHpATH TEIIO- M MaccooOMeHa, IPoOJIeMbl |IOHATHA O MOA0OMH (DU3MUYECKUX |CTEIEHH JUCIIEPCHOCTH, [ TENJIO- M MaccoOOMEeHa, IPOOIeMsI
TECXHUICCKUC 9HEprocOepekeHHss ¥  OKOJOTMYECKOM |SIBICHUI, TEOPHUM  TEIUIO- ¥ |OCHOBHBIE IOHATHS O I0J00MHM |3HEprocOepekeHuss ¥ IKOJOTHUECKON
CpeACTBa U (3alIMTBl  OKpYXAIOWIEH Cpeabl  IpH | MaccooOMeHa, npoOJieMbl | QU3MYECKUX ~ SIBIICHWH, TEOPHUH |3aIUUTHl  OKpYXKAamoLleW  Ccpeabl  Npu
TEXHOJIOTUH C |9KCIUTyaTalluyM anmapaToB M MalllMH; | JHEProcOepeKeHUs H | TeIo- u MaccoOOMeHa, | 3KCIUTyaTallud  alllapaToB M MAalllUH;
yueTom OCHOBHBIC ~ MOHATHSA, CBSI3aHHBIE  CO |3KOJOTMYECKOM 3aIIUTHI | TPOOJIEMBI YHEProcOCPEeKEHHs U |OCHOBHBIE  MOHATHSA, CBS3aHHBIE  CO
T — CpenCcTBAaMH  HM3MEPEHHUH,  OCHOBHBIC | OKpYIKAIOIICH cpensl TIPH | SKOJIOTHIECKOH 3aIUTHI | CPEACTBAMH  W3MEPEHHH,  OCHOBHBIC
N X bu3nueckue BEJTMYHHBI u UX | 9KCIUTyaTallux almnapaTtoB U | OKpy)Karomiei cpenbl npH | Gpu3HIecKre BEJIYHHBI " 1794
NPOU3BOJHBIC, CHOCOOBI  BBIPOKCHHS |MAIlH;  OCHOBHBIC  IIOHATHS, | OKCIUIyaTallMd  ammapaToB U |[IPOM3BOJHBIC,  CIIOCOOBI  BBIPAKCHUS
TPHMCHCHHA KOHIIGHTpallui ¥ cocTaBoB  (ha3, | CBA3aHHbBIC co CpEeICTBaMH |MallMH;  OCHOBHBIC  IOHSTHS, | KOHIECHTPAUUil U cOCTaBOB (a3, OCHOBHBIC
OCHOBHBIC MCTOJbI aHAJIU30B. BCCOBLIC, H3MepeHHﬁ, OCHOBHBEIC | CBA3aHHBIC Cco CpeacTBaMu | METOAbI aHAJIM30B: BECOBLIC, OINTUYCCKUC,
OIITHYCCKUC, QJICKTPOXUMHUYECKHUC, (I)I/I3I/I‘IeCKI/Ie BCIINYWHBI u ux H3MepeHHﬁ, OCHOBHBIC | DJICKTPOXUMHUYECKUC, (1)I/I3I/IKO-
(1)H3I/IKO-XI/IMI/I‘-IGCKI/IC; B3aMOCBA3U | IPOU3BOJHEIC, CII0COOBI (I)I/I3I/I‘IGCKI/IC BCJIMYMHBI MW HUX|XUMHUYCCKHUE, B3aNMMOCBA3U MapaMETPOB
[apaMeTPOB TEXHOJIOTNUECKOrO MPOLECCa | BBIPAKEHUS ~ KOHIEHTPALMH ¥ | IPOU3BOJHEIE, CIOcOO0BI | TEXHOJIOTHYECKOIO  Hporecca M HX
u ux BJIUSAHHUC Ha nmokasareijii | COCTaBOB (1)8.3, OCHOBHBIE€ MCTO/IbI | BEIPAXKCHUA KOHHEHTpaHI/Iﬁ " | BIUAHUC Ha II0Ka3aTCIIn
MMPOU3BOJUTCIILHOCTH n Ka4yCCTBa | aHAJIN30B. BCCOBBLIC, OITHYCCKHUC, | COCTABOB cba3, OCHOBHBIE MECTOJBI | IPOU3BOJUTCILHOCTH u KadycCTBa
NPOIYKIIUH. 3NIEKTPOXUMHYECKHE, (bU3HKO- | aHATN30B: BECOBBIC, ONTHYECKHE, | IPOIYKIUH.

He ymeer: BblOMpaTh COBPEMEHHOE | XUMHUUYECKHUE; B3aMMOCBSI3H | ICKTPOXUMHUUYECKUE,  (H3UKO- | YBEPEHHO YMeeT BBIOUpATh COBPEMEHHOES
o0opynoBaHHe, B HAHOOJbIIECH CTEIEHH |TapaMETPOB  TEXHOJOTHYECKOIO | XHMUYECKUE; B3aMMOCBSI3H | 000pYy/IOBaHHE, B HAMOONBIIECH CTENeHH
OTBevarolee O0COOCHHOCTSIM |TIpollecca M WX BIMSHHE HA|[ApaMeTPOB TEXHOJIOTMYECKOTO | OTBEUAlOIee 0COOEHHOCTSIM
TEXHOJIOTHYECKOTO nporecca, | [ToKa3aTeM POW3BOJUTEIFHOCTH |TIpOIlecca M HMX  BIMSHHE HA | TEXHOJOTHYECKOTO IPOIlecca, ONpeelisiTh

OIIPEJCIIATh XapaKTep IBHKEHHUS Ia30B U
KUJKOCTEH, OCHOBHBIE XapaKTEPUCTUKU
XUMHUYECKMX IPOLECCOB U IIPOLECCOB
TEIUIO- U Maccolepeladd, BBIIOJIHATD
MaTepHuaabHbIe u JHEPreTUYECKUe
pacdyeTbl  IPOLECCOB U amlaparsl;
HCIIOJIb30BaTh TEXHUUECKUE CPEACTBA IS
KOHTpOJIA U M3MEHEHHUs [apaMeTpoB
TEXHOJIOTHUECKOro Mpoliecca, CBOICTB
CBIPbsI U TOTOBOM NPOIYKIIUH;

He BJIajieeT CIIOCOOHOCTBIO
OCYULIECTBIIATh TEXHOJIOTUUECKUHN
IIPOLIECC B COOTBETCTBUM C PETIAMEHTOM
U HCIO/Ib30BATh TEXHUYECKHE CPEICTBA

W Ka4yecTBa IIPOIyKINH.
Caabo ymeeT BEIOMpATH
COBpEMEHHOE 000pyIOBaHHE, B
HanOOJIBIIEA CTENIEHN OTBEUYAIOIIEE
O0COOEHHOCTSIM  TE€XHOJIOTHYECKOTO

MpoIecca, OMNPENENsATh XapakTep
JBIDKCHHMSI Ta30B M JKHJIKOCTEH,
OCHOBHBIE XapaKTePUCTUKU
XUMHUYECKUX MIPOLIECCOB u
TIPOLIECCOB TEIIO- u
Maccornepenayu, BBITIOJTHSATh

MaTepHabHbIE U DHEPreTUYECKHE
pacdeThl MPOLIECCOB M AalIaparhl;
HCIIOJIb30BATh TEXHUYECKHE

noKa3aTenu
MIPOU3BOIUTEIHFHOCTH U KadecTBa
TIPOAYKITHH.

YMeer: BbIOMpaTh COBpPEMEHHOE

obopymoBaHue, B HauOOJbIIEH
CTETICHH OTBEYaroIIee
0COOEHHOCTSIM

TEXHOJIOTHYECKOTO npoiiecca,

OIPCACIIATL XapPaKTEP ABUKCHUSA
rasoB Hu )i(I/IILKOCTCﬁ, OCHOBHBIC
XapaKTCPpUCTUKHN XUMHYCCKUX
IpoUeCcCoOB U MPOLUECCOB TCIJIO- U
mMacconepeaain, BBIIIOJIHATH
MaTCpruaJIbHbBIC n

XapaKTep ABUIKCHUA Ta30B U )KHHKOCT@I\/'I,
OCHOBHBIC XapaKTECPUCTUKU XUMHYCCKUX

MMpomeCcCoB MW  MPOLECCOB  TCIJIO- U
Maccomnepeaadm, BBITIOJIHATH
MaT€praIbHBIC n OHEPIreTUICCKUC
pac4ueThl IpoueccoB n armaparsl;

HCII0JIb30BATh TEXHUYECCKUEC CPCACTBA JJIA
KOHTpOJIsI W  U3MCHCHUSA [apaMCETpOB
TCXHOJIOTMYECKOI'0  mpouecca, CBOWCTB
ChIpbA U TOTOBOI MMPOAYKIIUU;

YBepeHHO BJIaaeeT CIIOCOOHOCTBIO
OCYHICCTBJIATH TEXHOJIOTHYECKUI mnpounecc
B COOTBETCTBHMM C PCTIaMCHTOM H
HCIOJIB30BaTh TCXHUYCCKHUC CPEACTBA JJIA




Kputepun onennBanus pe3yJbTaToB 00y4eHUs!

Ornenka Orenka OreHka OreHka
Ko u «HEYI0BJICTBOPUTEILHO) «YOBJIETBOPUTEIBHOY / «xopouo» / «OTJIMIHO» |
HAaUME€HOBaHHUE / «HE 3aYTeHOY «3a4YTECHO» «3aYTECHO» «3aYTEHO»
KOMIIETeHINH 0-59% 60-74% 75-89% 90-100%
OT mMax pPEeUTUHTOBOU OT Max PEUTUHIOBOU OLICHKU OT Max PEUTUHIOBOM OT max peUTUHTOBOU
OLIEHKH KOHTPOJIS KOHTPOJIS OLICHKH KOHTPOJISI OLIEHKH KOHTPOJIS
U1 M3MEpPEHHs OCHOBHBIX IIapaMETPOB |CPENCTBA I KOHTPOJISL W | DHEPreTUYECKHE pacyeTsl | K3BMEpPEHUs OCHOBHBIX IapaMeTpoB
TEXHOJIOTUYECKOT0 nporecca, | K3MeHEHUs HapaMeTpPOB | IPOLECCOB u aImnaparsl; | TEXHOJIOTHYECKOT0 nporecca,
XapaKTEPUCTUK  HCXOOTHOTO CBIpbSI M | TEXHOJIOTUYECKOTO TIporecca, | uiCrojab30BaTh TEXHUYCCKUE | XapaKTCPUCTUK HUCXOIHOr 0o CBIPbs u
HOHy‘-IeHHOﬁ MMpOAYKIINH, MCTOJaMH CBOMCTB ChIPbs n TrOTOBOM CpeacTBa JJ1A KOHTPOJIAA u l'[OJ'Iy‘-IeHHOﬁ MMpoAYKIUHU, METoAaMu
OIPCACIICHUA TCXHOJIOTHYCCKUX " | IPOAYKIHHU, HU3MCHCHUSA apaMeTpoB | OIPEACTICHUA TCXHOJIOTHYCCKHUX u
IKOHOMMYECKHX MOKasarenelt pabotsl |CiaGo BiIajeeT CIOCOOHOCTBHIO | TEXHOJIOTHYECKOTO mporecca, | JKOHOMHYECKUX — IOKa3aTeneidl  paboTh
armapaTrosB; MCTOJaMH MMPOBEACHUA | OCYLICCTBJIATH TEXHOJIOTUUECCKHUM | CBOMCTB CbIpbA " TrOTOBOM armapaTos; METOaAaMH IMPpOBEACHUA
¢busmueckux U3MEpEHMUI], |[[IpoLlecC B COOTBETCTBUM  C |[IPOAYKLIUU; (busmyeckux U3MEpEeHul,
SKCIICPUMECHTAJIbHBIMHA METOJaMU | pCrIIaMCHTOM u HCIIOJIB30BAaTh B.Haz[eeT: CIIOCOOHOCTEIO OKCIICPUMECHTAJIbHBIMU MCTOJaMHU
OIIpCACIICHUSA (I)I/BI/I‘IGCKI/IX u (1)I/I3I/IKO- TCXHUYCCKHUEC CpeacTBa JJIA | OCYHICCTBJIIATDH TEXHOJIOTHUECKIH OIIpCACIICHUSA (1)H3quc1<1/1x u (I)I/ISI/IKO-
XHUMHYECKHUX CBOMCTB CbhIpbA U IIPOAYKTOB | ©BMCPCHUSI OCHOBHBIX MAapaMETpPOB | IPOIECC B COOTBCTCTBHUH C | XMMHYECKHX CBOMCTB ChIPpb U IIPOAYKTOB
€ro nepepa60TKH. TCXHOJIOTHYCCKOT'O mnponecca, | periiaMCHTOM W HMCHOJIB30BaTh | €TO nepepa60TKH.
XapaKTCPpUCTUK HCXOAHOI'O CbIPbA | TCXHUYCCKUC CpeacTBa JUIA
u HOHy‘IeHHOfI MPOAYKIINH, | ©BMCPCHUSL OCHOBHBIX
MCTOJaMH OIMPCACIICHUA | TapaMETPOB  TEXHOJIOTHMYCCKOTO
TCXHOJIOTUYCCKHX u | oporecca, XapaKTCpUCTUK
SKOHOMHYECKUX II0Ka3aTesel | HICXOJHOrO ChIpbsl U IOJY4EHHON
pa6OTLI armnaparosB; METOAaMHM | IPOAYKIHH, METOAaMH
MpOBEACHUA (1)1/13I/I‘ICCKI/IX OINPCACIICHUA TEXHOJOTHYCCKUX
H3MepeHHﬁ, OKCHCPUMEHTAJIBHBIMU (U OKOHOMHYCCKUX MoKa3aTejen
METOAaAMH OIIpCAC/ICHUA pa6OTbI afmaparoB; METOAaMUu
¢dusmIecKux " (hu3HKO- | IpoBeNCHUS (hmzmgeckux
XHMHYECKUX CBOMCTB ChIpbsl H HSMepCHHﬁ,

MIPOJIYKTOB €T0 NepepaboTKH.

AKCICPUMCHTAIBHBIMA METOIaMHU
ompeneneHuss  QHU3MYECKHX U
(PU3UKO-XMMHYECKHX  CBOMCTB
CBIpbsi W IPOAYKTOB  €ro
nepepaboTKH.




Tabmuma 6 — Kputepuu onieHMBaHUS

Ouenka Kpurepuun oneHuBaHust
Bricokuii OLIEHKY «OTJMYHO» 3aCIy)KMBA€T CTYIEHT, OCBOMBIIMI 3HAHMSA,
YPOBEHD «5» yMEHUs, KOMIIETEHIMM M TEOPETUYECKUii Marepuan 0e3 mpoOesos;
BBIIIOJIHUBIIMA BCE 3aaHUsl, NPELYCMOTPEHHBIE YYEOHBIM ILTAHOM HA
(OTTMYHO) | pricokoM ~ KAYeCTBEHHOM  ypOBHE,  IPAKTHYECKAE  HABBIKH

npo¢eCCHOHATBLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUN C()OPMHUPOBAHBI.

Cpennuii OLIEHKY «XOPOILO0» 3aCIy)KUBAET CTYACHT, IPAKTUYECKH TIOJHOCTHIO
YPOBEHD «4» OCBOMBINMH 3HAHUS, YyMEHHUsS, KOMIETEHIMH U TEOPETHYECKHI
MaTepuall, y4eOHbIE 3aJaHds HE OLEHEHBI MAKCHMAJIBHBIM YHCIOM

(xoporio) 0aJIOB, B OCHOBHOM C(hOPMUPOBAII IIPAKTUUECKUE HABBIKH.
[ToporoBsrit OLIEHKY «YA0BJIETBOPHTEIbHO» 3aCIy)KUBAET CTY/IEHT, YACTHYHO C
YPOBEHB «3» npobenaMd  OCBOMBIUMH — 3HAHMs, yMEHHS, KOMIETEHLIMH U
(YOOBIETBOPUTENL | TEOPETHUECKUI Marepual, MHOTHE yd4eOHble 3alaHus MO0 He
HO) BBIIOJHMII, JMOO OHM OLEHEHbl YHUCIOM OaUlOB  OJU3KUM K
MHHHUMAIILHOMY, HEKOTOPBIE IIPAKTHYECKUE HABBIKK HE C(hOPMUPOBAHEL.
MUHHMAJIBHEL OLIEHKY «HEYAOBJIETBOPHTEILHO» 3aCIy)KUBACT CTYIEHT, He

11 ypOBEHb «2» OCBOMBIUMM 3HAHUSA, YMEHHUsA, KOMIIETEHUIHH M TEOPETHYECKUI
(HeylOBIIETBOPUTE | MaTepHal, yueOHbIE 3aJJaHHs HE BBIIOJIHUI, MPAKTUYECKUE HAaBBIKU HE
JILHO) c(OpPMHPOBAHBI.

6.YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

6.1. YueOnasi iureparTypa, ne4aTHble H31aHUs1 OMOINOTEYHOr0 (POH/A, ITICEKTPOHHBbIEC
U3aHMSA.

bubnuoreunsiii GoHA YKOMIUIEKTOBaH MEYaTHBIMU HM3JaHUSIMM M3 pacuera He meHee 0,25
9K3EMIUISIpa KaKJOro M3 M3JaHHMM, YKa3aHHBIX HMXKE Ha KaXXJOro OOYyYarollerocs M3 4ucia JHII,
OJTHOBPEMEHHO OCBaWBAIOIIUX COOTBETCTBYIOLIYIO TUCLUUIUIMHY (Moayinb). M3nanus, Haxonsduimecs B
3JIEKTPOHHOM JOCTYIHE (3JIEKTPOHHBIN Pecypc), YAOBIETBOPSIIOT 3TOMY TPeOOBAHUIO aBTOMATHUECKH.
DJNEeKTPOHHBINA AOCTYH NMPHUBEIEH B BUJIE CCHIIOK MOCIIE OOBIYHOTO OMMCAHUS M3/1aHUsl.

Haznaue Kon-Bo
New/n | Astop(s) Sariasie Uznatens-cTBO, TOA | HEE, BUI 9K3. B
H3TaHUS H3JaHUS, oubauorTexe
rpug
6.1.1. [Tumonun A.C., IMatmuHBI u ammapatsl | Kamyra : OO0 Yuebnuk | 1
Iboxko I'.B., xumudeckux mpomsBoActB u | "Hoocdepa”, 2017. -
bopmes B.A., HedTerazonepepadoTKu 947 c.
yces 10.1.,
/lanunenko H.B.
6.1.2. Kacatknn A.T". OcHoBHbIe Tiporiecchl u anm | M. : AjibsHc, 2008. - | YueOnuk | 50
apaThl XUMHYECKON 752 c.
TEXHOJIOTHH
6.1.3. [Masnos, IL.T. [Tpumeps! 1 3a1a4n 110 M. : Anbsnc, 2013. - | Yuebnoe | 15
PomankoB, A.A. KypCy TIPOIIECCOB H 576 c. .iocobue




Hockos annapaTtoB XUMHUYECKON
TEXHOJIOTUH
6.1.4. Py3zanos C.P., Iponeccer n anmapater xuMm | H.Hosropon : [M3a- | Yuebnoe | 1
Cwmmupaos C.1., HMYECKOH TEXHOJIOTHH. Bo HI'TVY], 2020. - .mocooue
Caxnna E.H. Tenmnossie n 275 c.
MaccOoOOMEHHEIE MTPOIECCHI

6.1.5 I'yxens FO.A.  [[Iponecchl u anmapaThsl braroBemnieHck: VuebHoe | DNEKTPOHHBINA BAPHAHT
XUMHYECKON TEXHOJNIOTUH.  |AMYPCKHH TOC. aocobue | (kad. TOIT n XOB)
4.3 MaccooOMeHHbIe yHHBepcuTeT, 2020
MPOIIECCHI M alapaThl. — 145 c.

6.1.6 I'yxens FO.A.  [[Iponecchl u anmapaTsl Caparos: VuebHoe | DIeKTPOHHBIH pecypc
XUMHUYeckoil TexHosnoruu. |[IpodoOpasoBanue, | -Mocodue | mudpoBoii
4. 1. T'mapomexanuueckue [2020. — 95 c. obpasoBaTeNLHOH
MPOLECCH U aNTapaThl. cpener CIIO

PROFo6pazoBanue :
[caiiT]. — URL:
http://profspo.ru/books/
105152. Pesxxum
JOCTyIa: JJI aBTOPH3.
10JIb30BaTEIEH.

6.1.7 'yxens FO.A.  [[Ipomeccs! 1 anmapatsl braroBemieHck: VuebHoe | DIEKTPOHHBINA BapHAHT
XUMHYECKON TEXHONOTHH.  |AMYpPCKHIA roc. aocodue | (kad. TOIT n XOB)
U.2. TeruioBble mporieccsl  [yHUBEpCUTET, 2020

- 65 c.

6.1.8 Cunenko I1.M. IM3menpuenue B xumuueckod  [M.: Xumus. 1977. Kuwura DNEKTPOHHBIN BapUaHT
MpoMBIUIeHHOCTH. 31, 2-¢, [368c. (xad. TOII u XOB)
mepepad.

6.1.9 Xattanke I Tpuboxumus IM: Mup, 1987 — 584 c. | Kuura DNEeKTPOHHBIA BapHaHT

(xad. TOIT u XOB)
6.2. CnipaBo4Ho-0nO1norpadguyeckas Jureparypa.
Ne WznarensctBoO, Ha3nauenue, BU] Kou-so
T1/T1 ABTOP(11) 3arnasue TOJT U3JaHMS M3aHAS, TPUP 3. B
’ Ounb-ImoTeke
6.2.1. | ITaBnos, IL.I. | [Ipumepsl U 3amadu MO Kypcy M. : AnbsiHC, YuebHOe .mocodue 15
Pomankos, MPOIIECCOB U amlaparoB 2013.-576 c.
A.A. HockoB XMMHUYECKON TEXHOJOTUU
O6opynoBaHue st | TamOoB: VYuebHoe .mocodue DNCKTPOHHBIN
U3MENbYSHHUSI MaTepHaloB: | U3JATEIbCTBO BapuaHT (kad.
JPOOUIIKY U METTbHUILIBI Tam0oBcKOro TOIT u XOB)
6.2.2. | bopuies B.51. I'ocymapcTBeHHOT
0 TEXHHYECKOTO
YHUBEPCUTETA,
2004. 75 c.
[Ipoieccsl u  ammapatbl bnaroseneHck: Metonuyeckue DJIeKTPOHHBIN
XI/IMI/IquKOﬁ TEXHOJIOTUMH. AMprKI/Iﬁ Iroc. YKa3aHusd 0 | BapuaHT (Ka(i)
Tysxers YHUBEPCHTET, KYpPCOBOMY TOII u XOB)
6.2.3. 2019.- 72 c. MIPOEKTHPOBAHUIO
I0.A.
ISt CTYJICHTOB
HalpaBIeHUs
moroosku 18.03.01
AOGnynkaman | JlabopaTopusrii mpaktukym | Kaszan. roc. YyeOHoe ODIEKTPOHHBIH
oBa ®.A., 0 MPOLECCcaM M anmaparaM | TEXHOJ. YH-T. TTocooue BapuaHT (Kag.

6.2.4 BukOynatoB | XMMHYECKOH TEXHOJIOTHH Kazans, 2005. TOI n XOB)

AL, 236c.
Bboukapes
B.I'. u np.



http://profspo.ru/books/105152
http://profspo.ru/books/105152

6.3. MeToanyeckue yKa3zaHHus, peKOMeHAAlMH U APyrue MaTepuaibl K 3aHATHAM

MeTOI[I/I‘leCKI/IC YKazaHusa U pEKOMCHAAIIMU 110 IIPOBCACHHIO KOHKPCTHBIX BHUJIOB y‘le6HBIX
3aHATHHA 110 JUCIUILIMHE «IIpoHeCChl M MCXAHUYCCKHC alliapaThbl XUMHYCCKOM TEXHOJOTHH)
HaxoaiaTCsa Ha Ka(bez[pe «TexHOMOTHS OJICKTPOXUMHUYECCKUX IMPOU3BOACTB M XUMHH OPraHUYCCKHUX
BCIICCTB».

7TAHOOPMAIIMOHHOE OBECIIEYEHUME JJUCHUIIJINHBI

Y4eOHbIi poIecce Mo AUCHUILTNHE 00ecrieueH HEOOXOJUMBIM KOMIUIEKTOM JIMIICH3MOHHOTO U
CBOOOJIHO PacHpOCTPAHSIEMOT0 MPOTPAMMHOIO OOECHEYeHHUs, B TOM YHUCJIE OTEUYECTBEHHOTO
MIPOM3BOJICTBA (COCTaB MO NUCIUIUIMHE orpeaeneH B Hactosmel PII/] u moanexxutr oOHOBIICHUIO TIPH
HEOOXOUMOCTH).

7.1. IlepeueHb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHO ceTu «AHTEepHETY,
He00XO0AUMBIX IS OCBOCHMS AUCHUIIIMHBI (MOXYJIA)

1. Hayunas JJIEKTPOHHAs O6ubaroTexa E-LIBRARY. ru. — Pexxnm JIOCTYyIIA:
http://elibrary.ru/defaultx.asp

2. JJieKTpoHHasd OubMOoTeYHass cucteMa [lOBOJIKCKOTO — rocynapcTBEHHOTO
YHUBEpCUTETa cepBHca [DIEKTpOoHHBIH pecypc]. — Pexxum nmocryna: http://elib.tolgas.ru./ - 3arm. ¢
JKpaHa.

3. DNeKTpOHHO-0MOIMOTeYHast cucreMa Znanium.com [DIeKTpoHHBIA pecypc]. - Pexum
nocrtymna: http://znanium.com/. — 3aru. ¢ 3kpaHa.

4, OTtkpeITO€ 0Opa3zoBaHue [ DNEKTPOHHBIN pecypc]. - Pexxum noctyma: https://openedu.ru/. - 3arn
C PKpaHa.

o. Polpred.com. O0630p CMMU. IlonHoTekcToBas, MHoOrootpacieBass 0Oa3za pgaHHbIX (BJI)
[OnexTpoHHsIii pecype]. - Pexxum goctyna: http://polpred.com/. — 3aru. ¢ 3kpaHa.

6. bassl nannbIx Beepoccuiickoro MHCTUTYTa HayqyHOW M TexHMueckoi uHpopmaruu (BUHUTU

PAH) o ecTecTBEHHBIM, TOYHBIM M TEXHUYECKHM HayKaM [ DJIEeKTpOHHBIH pecypc]. - Pexum pocryna:
http://www.viniti.ru. — 3ar:. ¢ skpaHa.

7. VHuBepcuterckas HH(opMalMoHHas cucteMa Poccust [DnektpoHHblid pecypc]. - Pexum
nocryma: http://uisrussia.msu.ru/. — 3ar. ¢ skpaHa.

7.2. IlepeyeHb NPOrpaMMHOro odecreyeHuss 1 MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Tabnuia 8 — [lepedeHpb 2IEKTPOHHBIX OMOINOTEYHBIX CUCTEM

Ne HanmenoBanue O6C Ccbliika, 10 KOTOPOii 0CylIeCTBISETCA
poctyn Kk 9bC

1 KoHCynbTaHT cTyJeHTa http://www.studentlibrary.ru/

2 Jlanp https://e.lanbook.com/

3 IOpaiit https://biblio-online.ru/

B Ttabmume 9 ykazan mepedeHb NpodecCHOHATbHBIX 0a3 JaHHBIX W HMH(POPMAIMOHHBIX
CIPaBOYHBIX CHCTEM, K KOTOpPBIM oOecriedeH AocCTymn (ynaieHHbIH poctym). JlaHHBIH mnepeyeHb
MOJUIEKHUT OOHOBIIEHHIO B cOOTBeTCTBUU ¢ TpeboBanusmMu ®I'OC BO.


http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

Tabnuua 9 — IlepeyeHb COBpeMEHHBIX MPO(PECCHOHANBHBIX 0a3 JaHHBIX U HH()OPMAITHOHHBIX

CIIPaBOYHLIX CUCTEM

HaumenoBanue npogeccuoHaIbLHON 0a3bl
AAHHBbIX, HH(POPMALITOHHO-CIIPABOYHOM
CHCTEMBI

Hoctyn k pecypcey (yAaJleHHbIH AOCTYII €
YKa3aHUeM CChLIKH/I0CTYN U3 JIOKAJIbHOM
CeTH YHHBEPCHUTETA)

1 Baza maHHBIX CTaHAAPTOB M PETJIAMCHTOB https://www.gost.ru/portal/gost
POCCTAHIOAPT /[home/standarts
2 Ilepeuenp npodeccroHa bHBIX 0a3 JaHHBIX U https://cyberpedia.su/21x47¢0.html

I/IH(l)OpMaI_II/IOHHLIX CIIPaBOYHBIX CUCTEM

8. OBPA3OBATEJIBHBIE PECYPCBHI AJI5S1 UTHBAJIMAOB U JIUL C OB3

B Ttabmuune
aJalITHPOBAHHBIC K OTrPAaHHYCHUSIM

10 yka3zaH 1mepedyeHb O0O0pa30BaTENBHBIX PECYpPCOB, HMEIOIUX (OPMBI,
HUX 370pOBbS, & TAKXKE CBEJACHUS O HAJUYUU CHEIUATbHBIX
TEXHUYECKHUX CPEICTB 00yUeHUS KOJUIEKTUBHOTO U MHAMBUIYalIbHOTO TOJb30BaHus. [Ipu 3anonnenuu
TaOJIUIIBI MOKET OBITh MCIIOJIb30BaHa MH(pOpMaILUs, pa3MelieHHas B nojapaszene «JlocTymnHas cpenay»
CIIEIUATU3UPOBAHHOTO pazaena camnra HITY 00

opranm3auu»https://www.nntu.ru/sveden/accenv/

«CBenenus o0OpazoBarenbHON

Tabnuma 10 — OO6pa3oBarenbHbIE pecypchl Juisi UHBaNuA0B U il ¢ OB3

Ne Ilepeuenn 00pa3oBaTeJbHBIX CaeeHUS 0 HATUYMH CHENUATBHBIX TEXHUYECKHX CPEeACTB
pecypcoB, NPHCIIOCO0IEeHHBIX /sl 00y4eHNsl KOJJIEKTHBHOI0 M MHANBHYAJIBLHOIO
HCNOJIb30BAHUSI HHBATUAAMH H NMOJIb30BAHUS
aunamu ¢ OB3
1 OBbC «KOoHCYNIbTaHT CTYIEHTa» 03BYyYKa KHWT ¥ YBEIMYCHUE MpUPTa
2 IbC «Jlanb» CIeHANEHOE MOOWIFHOE TPHIIOKEHUE - CHHTE3aTOp pEeuH,
KOTOPBIH BOCTIPOM3BOAMT TEKCTHI KHUT 1 MEHIO HABUTAINH

3 OBbC «OpaiT» BepCHS JJIs CIAO0BUISAIIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHUE, HEOBXOJIUMOE J1JIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITIO JUCHUIIJIMHE

s KOHTAaKTHOM UM CaMOCTOSITENIbHOM paboThl OOy4aroluXcCsl BBIICIEHbI TOMELICHMUS,
OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOH ¢ moakiaroueHueM K cetd "HMHTepHer" m obecnedyeHuem
JOCTYIA B AJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO CPEAY OpraHU3aIiH:

- 3aJ1 3JIEKTPOHHO-UH(OPMAIIMOHHBIX pecypcoB (aya. 1160 — 15 koMmnbioTepoB);

- YUTAJIbHBIN 31 OTKPBITOrO AocTymna (aya. 6162 — 2 kommnbroTepa);

- aya. 2303, 2202, obopynoBanubie Wi-Fi.

IIpn mnpoBeneHuu JeKUMA U J1aOOpPAaTOPHBIX MPAKTUKYMOB Ha Kadeape HCHOIb3yeTCs
MaTepHabHO-TEXHUUECKOE OCHAIICHWE ayauTopuili M jabopatopuil Kadeapsl, HpUMEHseMOe B
peanuzanuu  y4eOHOro Ipolecca, IPUBEAEHHOE B 00pa3oBaTeNbHOM mporpaMme mpoQuis
«TexHONMOTusl ~ DIEKTPOXUMHUECKUX  MPOU3BOJACTB».  JabopaTopHble  NMPHOOPHI  (KOMILJIEKT
71a00paTOPHOTO OOOPYAOBAaHUS JUIsl KOHTPOJIA KadecTBa MAaTepHasioB, MPHUOOPBI I KOHTPOJIS
KayecTBa IIOJIy4aeMbIX TOKPBITHI); KoMmmbioTepHas U oducHas TexHuka (IIK, mpuntep,
KOIMPOBAJIbHAS TEXHUKA).


https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://cyberpedia.su/21x47c0.html
https://www.nntu.ru/sveden/accenv/

HaumenoBanue ayauTopuit u
MOMEIIeHUH Kadeaphl

OcCHaIIEHHOCTh ayIUTOPUN MOMELIEHUN
W TIOMEIIEHUH

Iepeuens JIUIICH3UOHHOTO
MPOTPAMMHOTO 00eCTIeUEeHHUS

1 1345 1. Jlocka menoBas; 1. Windows SL 8.1 (moamucka Dr.
MynsTuMenuitHast ayautopus (it | 2. DKpaH HACTEHHBIH; Spark Prem, moroop Ne 0509/KMP ot
MPOBENEHNU 3aHATHH JEeKIHOHHOTO | 3. PaGodee mMecTo mpemomaBaTens; 15.10.18)
nmabopaopHOO W ceMHuHapckoro tuma, | 4. Pabodee mecTo cTyzmeHTa - 28 deur. 2. Dr.Web (c/H GMN9-DSLH-G4U1-
TPYNIIOBBIX W HWHIWBHIYaJbHBIX | 5. MymeTuMenuitaelii mpoekrop Epson | LW6H oT 31.05.20)
KOHCYJIbTallMH, TeKylero koHTpois | ER; Pacnpoctpansiemoe 1o cBOOOAHOU
U TOpoMexyTrouHoil arrecraumu) | 6. IlepcoHanbnblii kKoMmbioTep, Intel(R) | munensun:

(xadeapa «Texuomnorust | Core(TM) i3-3220 CPU @ 3.30 GHz | 3 Adobe Acrobat Reader X (Freeware);
3NEKTPOXUMUYECKUX mpoussoacte u | 4,00 I'b O3Y /HDD 500. 4. P7 oduc

XMUMHUH OPraHWYECKHX BEIECTBY), 5. Zoom (Free) (1 mwr.)

603155, Hmxkeropockas 0051acTb, T.

Hwxuuit Hosropoxn, yn. MunuHa,

Jiom 24, kopr. 1

2 1118 JlabopaTopHblit 3a1 1. JTocka mMeoBas; 1. WinXP (Dream Spark Premium
VYyeOnas nmabopaTopus (mmst | 2.Pabouee MecTo mperomaBaTens; 700087777);
npoBeieHus 3aHsATUil naboparopuoro | 3. Pabouee mecto cTymeHTa - 24 4er. 2. Adobe Acrobat Reader X (Freeware);
U mpakThdeckoro tuma, rpynmoBeix | 1. Ilepconanphbiii kommbiotep, Intel(R) | 3. MSOffice 2007 Standard Russian
U MHIUBUAyalbHBIX KOHCynbranui, | Pentium(R) 4 CPU 3.00 GHz 512 Mb | Academic OPEN No Level (Microsoft
TEKYIIEro KOHTPOJIS u | O3Y /HDD 19.5 /HDD 74.5; Open License Academic ~ Ne 45990647
MPOMEXXYTOYHOM arrectaiun) | 2. IlepcoHanbHblii kommbtotep, Intel(R) | (6escpounas)); (1 mT.)

(xadenpa «Texuomorus | Pentium(R) 4 CPU 3.00 GHz 512 MBb | 4. 10 ans notenimocrata PS-Pack
ANIEKTPOXUMHYECKUX TpousBonctB u | O3Y /HDD 74.5; 5. TIO mns ummenercmetpa Zpack
XMMHH OpraHudeckux BemiecTB»), | 3. Ilepconanbhblii komnbiotep, Intel(R)

603155, Hmxeropoackast oomacts, r. | Celeron(TM) CPU 1000 MHz 192 Mb

Hwxkanit Hosropox, yn. Mununa, | O3Y /HDD 29.2 /HDD 26.5.

Jom 24, kopr. 1

3 | 1160 1. JIocka MarHUTHO-MapKepHasi; 1. Windows SL 8.1 (moamucka Dr.
KomrmbroTepHblii KJ1acc (s | 2. Pabouee MecTo HpernoiaBares; Spark Prem. 700087777); (13 )

MPOBEICHUS 3aHATHH 1a00paTOpHOTO
U MPAKTUYECKOTO THUIA, TPYMHIOBBIX
U WHAWBHUAYAIBHBIX KOHCYJIBTAIlWH,

TEKYIIEro KOHTPOJIS u
NPOMEXYTOYHOI aTTecTanuu, Juis
CaMOCTOSATENIBHOMI paboThI
CTYJICHTOB, KypCOBOTO
MPOEKTUPOBAHMUS, BBITIOJTHEHHSI
KYpPCOBBIX pabort); 603155,
Hmxeropozckast obJactb, T.

Hwxuuit Hosropoxa, yn. MuHuHa,
JioM 24, kopr. 1

3. Pabouee mecTo cTyneHTa - 12 geir.

4 TlepconanpHBIe KOMITBIOTEPHL, Intel(R)
Core(TM) i3-3220 CPU @ 3.30 GHz
4,00 I'b O3Y /HDD 500, B cocrase
JIOKAJIbHOM BBIYHMCIUTEILHOM CETH, C
HOJKITIOYeHHEM K uHTepHeTy. (10 mT.)

5. Ilepconanbuble KOMIIBIOTEPBI,
Intel(R) Pentium(R) CPU G2030 @
3.00 GHz 4,00 I'b O3Y /HDD 1000, B
COCTaBE JIOKAJIHbHOW BBIYUCIUTENBHON
CETH, C MOJKIIOYCHUEM K HHTEepHETY. (3
IIT.)

6. IlepconanbHble KOMIIBIOTEPBI,
Intel(R) Core(TM)2 CPU 6320 @ 1.86
GHz 1,00 I'b O3Y /HDD 1599, B
COCTaBE JIOKaJbHON BBIYMCIUTEILHON
CeTH, C MOJKII0UYEeHHUEM K HHTEpHETY. (2

IT.);
7. MHOroQyHKIIMOHAILHBIN  ammapar
Xerox  work  center PE 220

8. Ilpuntep HP LaserJet 1020

2. Adobe Acrobat Reader X (Freeware);
3. Ms Office St 2013 (Ms Open License
Ne 62381369) (13 mur);

4. Ms Access 2007(Dr. Spark Prem.
700087777) (13 mir);

5. AutoCAD 2019 (Ceresas ceps.lich
(HI'TY)) (13 mrr);

6. Dr.Web (OOuie MHCTUT. MOAMHUCKA)
(15 mr);

7. ZView (Freeware);

8. AnyLogic (Free PLE);

9. Deductor Academic (GecraTHast
HekomMMepueckast Bepcust Deductor);

10. VirtualBox (Free);

11. Cell-Design (Demo);

12. Mamnas 9C 2.0 (Free);

13. ADTester (Free);

14. DBSolveOptimum (Free);

15. MSOffice 2007 Standard Russian
Academic OPEN No Level (Microsoft
Open License Academic  Ne 45990647
(6eccpounas)) (1 mwr.);

16. WinXP (Dream Spark Premium
700087777) (2 wrr.);

17. ABBYY Fine Reader 9.0 Corporate
Edition (AF90-351P03-102
6eccpounas) (1 mr.);

18. Zoom (Free) (1 mit.).




10. METOAUYECKHUE PEKOMEH/JIAIIUU OBYYAIOIIUMCHA IO OCBOEHUIO
JUCHUIIVIMHBI

10.1. OOmme MeToAUMYECKHEe PeKOMEHJAANMHU AJIsi OOYYAKIIHUXCH MO OCBOEHHUIO
AUCHUILINHBI, 00pa3oBaTe/bHbIe TEXHOJIOTHHU

JucuumninHa peanusyeTcsl HOCPEACTBOM MPOBEICHUS KOHTAKTHON paboThl ¢ 00yYaromuMHucs
(BKITIOUAs TIPOBENICHUE TEKYILEro KOHTPOJIS YCIIEBAEMOCTH ), CAMOCTOSITEIILHON PabOThl 00YUYaIOIIUXCs
Y IPOMEKYTOYHOM aTTeCTalUH.

KonraktHas paboTa: ayIuTOpHAasA, BHEAYAUTOPHASL.

[Ipu npenonaBanuu aucuuIUiMHbl «[Ipolecchl M MexaHMYECKHE ammapaTtbl XUMHUYECKUX
MIPOU3BOJICTBY», HCIIOJB3YIOTCS COBpPEMEHHBIE 00pa30BaTeNbHBIE TEXHOJOTHH, MO3BOJISIOIINE
MOBBICUTH AKTUBHOCThH CTY/ICHTOB IIPH OCBOCHUHU MaTepHalia Kypca U MpeJI0CTaBUTh UM BO3MOXKHOCTh
3¢ (HEeKTHBHO PeaTn30BaTh YaChl CAMOCTOSATEIHHON PaOOTHI.

Jlis cTyA€HTOB CO3/aH KPATKHU OMOPHBIM 3JEKTPOHHBIA BapUaHT JIGKIIMOHHOTO MaTepuana
Kypca. DJIEeKTpOHHBIA KOHCHEeKT Haxomutcs Ha kadenpe «TOIl m XOB» m MoxeT ObITh MOTydYeH
CTYICHTOM B ClIy4ae IMPOIMYCKOB 3aHSATUN MO YBAKUTEIbHBIM NPUYUHAM WU BBIHYKICHHOTO
NepeBo/ia 3aHATHI B AUCTAaHIIMOHHYIO GOpMY.

Ha nexkumsx, npakTUYecKMX U JIa0OPATOPHBIX 3aHATHUSIX PEATH3yIOTCS HHTEPAKTHUBHBIC
TEXHOJIOTUH, IPUBETCTBYIOTCS BOMPOCHI U 00CYKI€HUS, UCIIOIb3YETCS INYHOCTHO-OPUEHTUPOBAHHBIN
MOJIXO/JI, TEXHOJIOTHs pabOThI B MAJIBIX IPYIMMax, YTO MO3BOJISET CTyAECHTaM MPOSBUTH ce0sl, MOIYUYUTh
HAaBbIKU CaMOCTOSITEJILHOTO U3yUEHHS MaTepralla, BBIPOBHATh YPOBEHb 3HAHUMN B IPYIIIIE.

Bce Bonpockl, BO3HUKILIKE MPU CAMOCTOSTENIbHOM paboTe Ha/l JOMAITHUM 33JaHHEM, TTOJIPOOHO
pa3duparoTcs Ha JIAOOPATOPHBIX 3aHATHAX M JIEKIUsX. [IpoBOASTCS MHIUBUAYaIbHBIE U TPYIIIOBBIC
KOHCYJIbTAIlMM C MCIIOJb30BAaHUEM, KaK BCTPeU CTYJIEHTaMH, TaK M COBPEMEHHBIX MH(POPMAIIMOHHBIX
TEXHOJIOTHH: UaT, 3JIeKTpoHHas ouTa, Skype, Zoom.

WNHnnunpyercs akTUBHOCTh CTYJIEHTOB, MOOLIPSETCs 3a/laHKe JF00bIX BOIIPOCOB [0 MaTepHaiy,
MPaKTUKYETCS MHIMBUYaJIbHBIM OTBET HA BOIPOCHI CTY/AEHTA, PEKOMEHIYIOTCSI METO/bl YCHEIIHOTO
CaMOCTOSITENILHOI'O YCBOCHMS MaTepHalia B 3aBUCUMOCTHU OT YPOBHS €ro 6a30BOM MOATOTOBKH.

Jlns ouleHKW 3HaHWM, YMEHHUH, HaBBIKOB M YpPOBHS C(QOPMUPOBAHHOCTH KOMIIETEHIIUM
npUMeHsieTcs OallIbHO-PEUTHHIOBasl CHCTeMa KOHTPOJS U OLEHKH YCIEBAaeMOCTH CTYAEHTOB B
MIpOLIECCe TEKYIIET0 KOHTPOJIS.

[TpomexxyTouHast arrecTanus NOpPOBOAUTCA B (opMe SK3aMEHa C Y4eTOM TeKyIIeH
yCIEBaeMOCTH.

10.2. MeToauuecKkue YKazaHnusl 1Jist 3aHSATHH JEKIUOHHOI0 THIIA

JleKMoHHBIN KypC MpearnojiaraeT CHUCTEMaTU3UPOBAHHOE H3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IjaHa. B XoJlle JeKIMOHHBIX 3aHATHH pacKpbIBarOTCS 0a30Bble BOMPOCH B pPaMKax
KaK70i TeMbl quctumuinHel (Tabmuna 4). O003Ha4ar0TCsl KIIIOUEBBIE acTeKThl TEM, a TaKKe JAeNaloTcs
aKIEHTHI HAa HauboJee CIOXKHBIE U Ba)KHBIE MOJIOKEHUS U3y4aeMoro mMarepuaina. Marepuaibsl JeKIui
SBJISIIOTCSL  OMOPHOM OCHOBOM JJIi TOATOTOBKM OOYyYaroIUMXcs K TPAKTHYECKUM 3aHATUAM /
na0opaTOpHBIM  paboTaM W BBINOJIHEHUS 3aJlaHUi  CaMOCTOSTeNbHOM paldoThl, a TaKkke K
MEPOIPUATHUAM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MTPOMEXYTOUHOM aTTECTallMK 110 IUCLHUIUIMHE.

10.3. MeToanuyeckne yKa3aHus 10 OCBOCHHIO TUCHHUILINHBI HA J1a00paTOPHBIX padoTax

[ToaroToBky K Kakaoi nabopaTOpHOM paldoTe CTYIEHT JOJHKEH HadyaTh ¢ O3HAKOMIICHHS C
IUTAHOM 3aHSTHSA, KOTOPBIH OTpa)kaeT coAep:KaHWEe MpeUIOKeHHOW Tembl. Kaxias BbINOIHEHHAs
pabota ¢ 0(OpMIIEHHBIM OTYETOM U TIOAJICKHUT 3aILUTE Y MPETIOAaBaATEs.

[Tpu ouleHUBaHUM Ta00OPATOPHBIX pAOOT YUUTHIBACTCS CIEAYIOLICE:



— Kad€CTBO BBIIIOJHCHUSA BKCHCpI/IMeHTa.HBHO-HpaKTI/I‘-ICCKOI\/'I qacTu p3.60TI:I nu CTCIICHDb
COOTBETCTBUS PE3yJIbTATOB paOOTHI 33JaHHBIM TPEOOBAHUSIM,

— KadecTBO 0pOPMIICHHUS OTUYETA I10 JIA0OpaTOpHO paboTe;

— Ka4C€CTBO YCTHBIX OTBCTOB Ha KOHTPOJIbHBLIC BOIIPOCHI ITPU 3alIUTC pa6OTBI.

10.4. MeToauyecKkue yKa3aHUs M0 OCBOCHHUIO IUCHUILUIMHBI HA MIPAKTHYECKUX 3aHATUAX

[TpakTryeckue 3aHITHS MPEACTABISAIOT COOOM JeTaln3alui0 JIEKIHOHHOTO TEOPETHUYECKOTO
MaTepuaa, TPOBOJATCS B IENAX 3aKPEIUICHUS Kypca M OXBaTBIBAIOT BCE OCHOBHBIC pa3Jiebl.
OcHoBHOW (opMOW TPOBENEHUS TMPAKTHUECKUX 3aHATUH sBIsETCS 0OCyXIeHue Haubosee
MPOOJIEMHBIX ¥ CJIOXHBIX BOIPOCOB IO OTICIBHBIM TEMaM, a TakKe pelIeHue 3aaad u pazbop
MPUMEPOB M CUTYAIIHA B ayTUTOPHBIX YCIOBHUSIX.

[TpakTrueckue 3aHATHS 00Y4aIOIIUXCS 00ECIeUnBaIOT:

- IPOBEPKY M YTOUYHEHUE 3HAHUI1, MOJIYYEHHBIX Ha JICKIIHSX;

- IOJIyY€HHE YMEHU U HABBIKOB PEILICHUS 33124,

- TIOJBEJICHHE UTOTOB 3aHSATUHN MO PEUTUHIOBON CHUCTEME, COIVIACHO TEXHOJIOTHMYECKON KapTe
JTUCITUTUTAHBI.

10.5. MeToan4yeckue yKa3aHHus M0 CAMOCTOATEIbHOM padoTe 00y4aromuxcs

CamocrosTenpHas paboTa 00ecreurnBaeT MOArOTOBKY 00yUJarOMIerocs: K ayJJUTOPHBIM 3aHATHIM
U MEpPONPUATUAM TEKYIIETOo KOHTPOJIS U MPOMEXKYTOYHOM aTTeCTAallUd MO M3Yy4aeMOM UCIUIUIMHE.
PesynbTaThl 3TOI MOATOTOBKH MPOSBISIOTCS B AKTUBHOCTH 00YYArOIIErocsl Ha 3aHATHIX U B KQUeCTBE
BBITIOTHEHHBIX MPAKTUYECKUX 3aJIaHUH U IPYruX (OPM TEKYIIEro KOHTPOJISL.

[Ipu BBIMOJIHEHWH 3aJaHUN JUIsI CAaMOCTOSITENIbHOW pabOThl pPEeKOMEHAyeTcs mpopadboTka
MaTepHaloB JIEKIIMH 10 KaX10H MpoiiieHHO! TeMe, a TaKkKe U3y4yeHHe PEKOMEHyeMO! JTUTepaTyphl,
npencraBieHHo B Paznene 6.

B mpotiecce camocTosTENbHON PabOTHI IPU U3YYEHUH TUCHUIUTMHBI CTYACHTH MOTYT paboTaTh
Ha KOMITBIOTEPE B CHEIHATM3UPOBAHHBIX AYAUTOPHUSAX I CAMOCTOSITENBHOW PaboTHI (yKa3aHO B
pazzaene 9). B aymutopusx umeercs AOCTYN yepe3 MH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHYIO CETh
«HTEpHET» K AIEKTPOHHOW HHGOPMAIIMOHHO-00pa3oBaTenbHOU cpene yHuBepcutera (DUOC) u
a5IeKTpoHHOU Oubmmoreunoi cucreme (OBC), re B 371€KTPOHHOM BUJE pacloiaratlorcs ydeOHble U
y4eOHO-METOIMYEeCKAE MaTepHajbl, KOTOPbIE MOTYT OBITh HCIIOJIB30BAaHBl IS CAMOCTOSITEILHON
paboThI IPH U3YYCHUH TUCITUTINHBL.

Pa3BepHyTHIE MeTOIMYECKHE YKa3aHWsS MO BCEM BHIAM pabOTHl CTyIEHTa HaXOJIATCS Ha
kadenpe «TOIT u XOB».

11. OHEHOYHBIE CPEACTBA J1JIsA KOHTPOJISI OCBOEHUA JUCHUIIJINHBI

21.]'[5[ TEKYIIETO KOHTPOJA 3HAaHUH CTYACHTOB IO JUCHUINIMHE TPOBOJUTCA KOMIIJICKCHAN
OlleHKA 3HAHMI, BKITIOYAIOIIIas
— TPOBEJCHHE KOHTPOJIbHBIX PaboT;
— TEOpPEeTHYECKUH OMpOC U 3alUTa OTYETOB MO J1a00paTOpHBIM paboTam;
— pacueTtHO-Tpaduueckas padbora
— 9K3aMeH.



11.1. TunoBbie BONPOCHI 1JIs1 JTA0OPATOPHBIX PadoT

KoHTponbHBIE BOMPOCH! JJsl J1a0OpPaTOpHBIX pabOT TPUBEACHBI B YU4EOHO-METOIUYCCKHX
MOCOOHUSIX IO MPOBEICHHUIO JTA0OPATOPHBIX PadOT.
OO0pa3ubl BONPOCOB /15l MPOBeIeHUsI KOJIOKBHYMA:

Jlabopamopnas paboma Nel

. OT 4ero 3aBUCHUT TUIpaBIMdecKuil KodhPuireHT Tpenus?

. OT yero 3aBHUCAT MOTEpHU Haropa B TpyOe?

. Kak m3mensiercst rupaBnudeckuii Ko3(pPHUIMEHT TPeHUS B 3aBUCHMOCTH OT MaTepuaia Tpyobl?
. Uto Takoe 001acTh THAPABIMYECKU TTIAAKUX TPYO?

. UTo Takoe OTHOCHUTEIbHAs IEPOXOBATOCTh?

. Uro Takoe uncio Re u kak OHO BJIMSAET Ha MOTEpU Hanopa?

. Kak BusieT mepoxoBaTocTh CTEHOK TPYO Ha KO3 (OUIIMEHT THAPABINYECKOTO COMPOTUBICHUS?

0 3 N Ui AW DN B

. Uro Takoe kBajipaTuyHas U JOKBaJIpaTHYHAs 001aCTh?

11.2. TunoBble BONPOCHI 1JIsl IPOMEKYTOYHOI aTTecTalu B (popMe 3K3amMeHa
11.2.1. Bonpocsl Kk 3K3aMeHy, IPOBOAMMOMY Ha 2 Kypce (110 OKOHYaHUH 4 cemMecTpa)
. Uro Takoe mpouecc U3MelIbYeHHs] U1 OCHOBHAsI XapaKTEPUCTHKA 3TOT0 Ipolecca?
. UTo 1oKa3pIBaeT CTENEHb U3MEIBbUYCHUSI U ONPEICICHUE KOJINYECTBA CTAANN U3MEIIbYCHUS?
. [IpyHIMI JEHCTBUS IEKOBBIX APOOUIIOK.
. YCTPONCTBO U MPUHLIUI AEHCTBHSI KOHYCHBIX JIPOOUIIOK.
. BankoBbie qpoOuiiku.
. Mo0TKOBBIE IPOOUITKH.
. JlesuHTerpaTopsl U IMCMEMOpPATOPHI.
. bapabGaHHbIe MeIbHUIIBL.
. Bubpannonnbie MEIbHUITBI.
. CtpyliHble METBHULIBL.
. Cioco0OsI poBeIeHUS TIPoliecca N3METbUCHHUS.
. Jle(hekThl KpUCTATITNYECKOM CTPYKTYPBHI.
. CniocoOsI Kki1accuuKanys 4acTHIl U3MEIbYEHHOI0 MaTepuraa.
. YCTpPOUCTBO U NMPUHIUII JEHCTBUSA LIUKIOHOB.
. KpaeBrbie, BUHTOBBIE, MAJIOYTJIOBbIE, OOJIBIIECYTIOBBIE AUCIOKAIIUH.
. CBolicTBa U1€aIbHBIX U PEAIbHBIX KUAKOCTEH.
. Auddepenunanpable ypaBHEHUS Diiepa.
. ITpuGops! 17151 U3MEpeHus AaBICHHUS.
. Cucrema nuddepeHuunanbHbIX YpaBHEHUN IBMKEHUS Ditniepa.
. YpaBHeHus bepHyniu B uHTErpaabHON U quddepeHInaabHoN GopMe A HIeATbHOM KHUJIKOCTH.
. YpaBHeHus bepHyuM 11 peambHOM KUIKOCTH.
. Pexxumsl Teuenns xunkoctu. Kpurepuit PeitHonbaca.
. YpaBuenue [lapcu-Beticoaxa u k03pduIneHT ruapaBIndecKoro COMPOTHUBIICHHUS.
. KoaddutmenTsr MECTHOTO COMPOTHBIICHUS.
. Bmusinue mepoxoBaroct Ha KO3 (GUIUEHT TUAPABINIECKOTO COMPOTUBIICHUS.
. THUIBI HACOCOB M UX KOHCTPYKTUBHOE YCTPOMUCTBO.
. Kimaccugukanns MaccooOMEHHBIX MPOLIECCOB.
. MarepuaibHbIil 0alaHC IPOLIECCOB pa3ICICHUs.
. 3AKOHOMEPHOCTH OCaXKI€HUS B TPABUTALMOHHOM I10JI€.
. IIpuHIUIIBI pacyeTa OTCTOMHUKOB.
. OtcroiiHbie B QUIBTPYIONTHE IEHTPUDYTH.
. OCHOBHBIE 3aKOHOMEPHOCTH OCAX/ICHUS B LIEHTPOOEIKHOM II0JIE.
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33. ®unbTpoBanue. Buabl puinbTpoBaHusL.
34. OcHOBHOE ypaBHEHHE (PHIHTPOBAHMSI PU TOCTOSTHHOW PA3HOCTH JaBJICHHM. .
35. KoHCTpyKIIMK MEXaHMYECKUX MEIIAIOK.

11.2.2. Bonipocsl k 3a4eTy (3K3aMeHY), IPOBOAMMOMY Ha 3 Kypce (110 OKOHYaHHH 5 ceMecTpa)

1. K MaccooOMeHHBIM IpoLeccaM ¢ HEOCPEACTBEHHBIM COIPHKOCHOBEHHEM (pa3 OTHOCATCS:
a. TUCTHUTSIIAS U PEKTUPUKALIUS

0. abcopOnus u ecopOonus;

B. MEMOpaHHBIE ITPOLIECCHI

2. [Iporecchl CyIIKN OTHOCSATCS K IPOLIECCAM:
a. ¢ I3MCHSIOIUMICS TPaHHUIIaMU pazfena ¢as;
0. ¢ GpUKCHPOBAHHOM TpaHUIICH pa3zena a3

3. MeMOpaHHbBIE TPOLIECCHI OTHOCATCS K MPOLIECCAM:
a. ¢ PMKCHUPOBAHHOW I'paHuIIed pasena ¢as;

0. 03 HEMOCPEICTBEHHOTO COITPUKOCHOBEHUS (ha3;
B. C HEIIOCPEJICTBCHHBIM CONPUKOCHOBEHUEM (a3

4. Eciiu pabodast JIMHUS PaCIIOIOKEHA BBIIIE JIMHUU PaBHOBECHUS (CM. PHC.), TO:

v ) ay=>yp,

= 0.X<Xp;

B.X =Xp;

r.y > X, MecTo A/151 ypaBHeHHUsl.

b}

5. Eciu TMHUS paBHOBECHS PACIONIOKEeHA HIKE paboueii TMHUU (CM. pHC.), TO:

a. pacrmpee/sieMblii KOMIOHEHT Y MEPEXOIUT W3
e dasel L B pasy G;
0. pacrpezenseMplii KOMIIOHEHT y MEPEXOIUT W3
¢a3er G B da3y L,
B. CHCTEMa HAXOJIUTCSI B PABHOBECHHU.

v

el

am dc
6. B nepBoM 3akone ®Puka Fry -D - koapdunment D sto:
T

a. KOO PUIMEHT KOHBEKTUBHOW a1 Py3uu;
0. Ko3hHULHEHT MOJEKYIApHON AUPPY3HUH.

7. Koappunumentsl maccotnaun By u By B daszax L u G nokaseiBaror:
a. Kakas Macca BemecTBa 1upGyHIUpyeT B €AMHULLY BPEMEHH Yepe3 €ANHUILY TUIOIIAN TOBEPXHOCTH
MIPH TPAINEHTE KOHIICHTPAIMU PAaBHOM €IMHUIIC;,



0. Kakas macca BEIIeCTBA MEPEXOJUT OT MOBEPXHOCTH pazzaena (a3 B sapo ¢asbl (wim B oOpaTHOM
HaIpaBJICHUU) Yepe3 €AMHUIY IUIONIaJId MOBEPXHOCTH B EJAMHUILY BPEMEHH TIPU IBMKYIICH CHIIC
MaccoOTa4y PAaBHOU €IMHHIIC;

B. Kakas Macca BEUIeCTBa MEPEeXOAuT U3 sapa noroka G B sapo moroka L yepes equHMIly MIIomiaan
MOBEPXHOCTHU B €IMHUILY BPEMEHH IIPU T'PAJAUEHTE KOHIICHTPALUHU, PABHOM €IUHHUIIE.

8. Iuddysnonnsiii kputepuit Hyccensra NUj, = % XapaKTEePHU3YeT:

a. COOTHOULIEHHWE WHTEHCHBHOCTH IIEPEHOCA BEIIECTBA KOHBEKLIMEH M MOJICKYspHOH auddys3ueint y
rpanuue a3l

0. M3MEHEeHne CKOpPOCTH moToka AuddyHaupyromeil Macchl BEIIECTBa BO BPEMEHH M HCIIOJIB3YETCs
IUISL XapaKTePUCTUKU HECTAIMOHAPHBIX MPOLIECCOB.

9. Inddysuonnstii kpurepuit dypoe Fo, = ?

S XapaKTepU3yeT:
a. COOTHOIIIEHUE HHTEHCUBHOCTH MEPEHOCA BEIIECTBA H MOJICKYIIsApHO# auddy3ueit y rpanHuibl hassr;
0. U3MEHEHHE CKOpPOCTH TMOTOKa Nu(PYHAMPYIONICH MacChl BEHIECTBA BO BPEMEHHU M HCIOJB3YETCS

I XapaKTCPUCTHKHU HCCTAIIMOHAPHBIX IIPOLCCCOB.

10. AGcopOiueli Ha3pIBaeTCS MPOIIECC:

a. MOTJIOIIEHHUE OJHOTO HMJIM HECKOJBKMX KOMIIOHEHTOB W3 I'a30BOM CMECH HJIM PacTBOpa TBEPABIM
BEIIECTBOM;

0. U30MPATEIHPHOIO M3BJCUCHHUS OJHOTO WM HECKOJbKHX KOMIIOHCHTOB M3 Ta30BOH CMECH JKHUIKUM
MTOTJIOTHTEIIEM;

B. BBIJICJICHHE ra30B U3 TBEPJIOTO MOTIOTUTEIIS.

11. AncopOrueit Ha3bIBaeTCsl MPOLECC:

a. TOTIJIOIEHUE OJIHOTO WJIM HECKOJIbKMX KOMIIOHEHTOB U3 I'a30BOW CMECH WJIM pacTBOpa TBEPABIM
BELIECTBOM;

0. I/I36I/IpaTCJ'IBHOF0 HU3BJICUCHHSA OJHOI'O WJIHN HECKOJBKHUX KOMIIOHCHTOB U3 ra3oBO cMecH KUAKUM
MIOTJIOTUTENIEM;

B. BbIJIEJICHHE a30B U3 TBEPJIOTO MOTJIOTUTES.

12. Tlo 3axkony I'eHpu pacTBOPUMOCTH I'a3a MPONOPLHOHAIbHA:
a. o011eMy JTaBJIEHUIO Ta30BOM CMeCH;

0. mapuaJIbHOMY JaBJICHUIO Ta3a;

B. TEMIIEpaType.

13. Ha pucyHnkax a) u 6) mokaszaHsbl:

a. a) - IUICHOYHBIH abcopbep, 0) —
HacaJ09HbIN abcopoep;
0. a) — HacamouHblii abcopbep, 0) —
TIJIEHOYHBINA abcopoOep.




14. Ha pucyHke n300pakeH:
I a. abcopoep;

0. LIMKJIOH;

B. aJicopOep ¢ MCEBI00KIKEHHBIM CIIOEM.

a.l
0. ¢
B. I11
r. I,
16. Ha pucynke JuHus 3 COOTBETCTBYET:
=Const
F
) 100 @ 10 @ 104 0 10q ¢ 100

CopepEaHne HREOKHIENTETO EOMIOHEHTA X
(F; aP; - paeneHHe DapoE THCTEDX EOMIIOHEHTOR)

a. CIIy4aro IIPAKTUYECKU ITOTHOU HEPACTBOPUMOCTH KOMIIOHEHTA,

0. cMecH KOMIIOHEHTOB, YaCTUYHO PACTBOPUMBIX OJIUH B IPYTOM;

B. CMECH KOMIIOHEHTOB, ITOJIHOCTBIO PaCTBOPUMBIX APYT B IPYTE;

T. UJICAJIbHBIM CMECSIM;

7. CIy4yaro MOJHOW pacTBOPUMOCTH KOMIIOHEHTOB ¢ 00pa3oBaHMEM OCOOON TOYKH, COOTBETCTBYIOILEH
MHUHHMYMY JIaBJICHMUS.

17. Ha pucyHnke nuHHsS 1| COOTBETCTBYET:
=Const
F

] 100 & 100 @ 100 @ 100 & 100
ComepxaHAe HEZEOKHIAMETC EOMIICHEHTA X
(P, a P, - maEneEms DapoE THCTHEX EOMIOHEHTOE)

a. CIy4aro IPaKTHYECKH MTOJIHOM HEpaCTBOPUMOCTU KOMIIOHEHTA;
0. cMecH KOMIIOHEHTOB, YAaCTUYHO PACTBOPUMBIX OJIUH B IPYTOM;
B. CMECH KOMIIOHEHTOB, IIOJIHOCTBIO PACTBOPUMBIX APYT B APYTE;
T. UJICAJIbHBIM CMECSIM;




. CIIy4ar0 TOJIHOM PacTBOPHUMOCTH KOMIIOHEHTOB ¢ 00pa30BaHHEM 0COOON TOYKH, COOTBETCTBYIOIIEH
MUHUMYMY JaBJICHUS.

18. Ha pucyHke quHHS 2 COOTBETCTBYET:
t=Const

P

2 )

Pl 1

a 104 @ 100 @ 100 @ 100 @ 104

CogepaEHe HF3KOKHIAETC KOMIOHEHTA X
(P, u P, - maEmeHHe OapoB THCTRIS EOMIIOHEHTOB)

a. CIIy4aro IPaKTHYECKHU IIOJIHOM HEpaCTBOPUMOCTU KOMIIOHEHTA;

0. cMecH KOMIIOHEHTOB, YACTUYHO PACTBOPHUMBIX OJIMH B JAPYTOM;

B. CMECH KOMIIOHEHTOB, IIOJIHOCTBIO PACTBOPUMBIX APYT B IPYTE;

T. UJICATIBHBIM CMECSIM;

1. CIIy4yaro MOJHOW pacTBOPUMOCTH KOMIIOHEHTOB ¢ 00pa30BaHMEM OCOOON TOUKH, COOTBETCTBYIOLIEH
MHUHHMYMY JaBJICHMUS.

19. Ha pucynke juaust 4 COOTBETCTBYET:
=Const

P

2 )

0 1046 & 106 @ 108 @ 108 @ 1404

Copep#aEie HR3EOKHIAIIETC EOMIOHEHTA X
(F; B P, - DARTeHHE NAPOE THCTEIX KOMIIOHEHTOR)

a. CIy4aro IPaKTHYECKH MOJIHOM HEpacTBOPUMOCTU KOMIIOHEHTA;

0. cMecH KOMIIOHEHTOB, YACTUYHO PACTBOPHUMBIX OJIMH B JIPYTOM;

B. CMECH KOMIIOHEHTOB, ITOJIHOCThIO PAaCTBOPUMBIX APYT B APYTE;

T. NJEAIBHBIM CMECSM;

. CIIy4aro MOJIHOM pacTBOPUMOCTH KOMIIOHEHTOB ¢ 00pa3oBaHHEM 0COOON TOYKH, COOTBETCTBYIOIIEH
MUHUMYMY JaBJICHUS.

20. Ha pucyHke nuHUS 5 COOTBETCTBYET:
=Const

] 104 & 104 o 108 @ i @ 104

Comep#aNfe ENKOFHIANETS EOMIIOHEHTA X
(P, P, - marneHHe DapoB THCTEDX KOMIIOHEHTOR)

. CIIy4aro MPAaKTUYECKHU MIOJTHOW HEPACTBOPUMOCTH KOMIIOHEHTA,

. CMECH KOMIIOHEHTOB, YaCTHYHO PACTBOPUMBIX OJUH B IPYTOM;

. CMECU KOMIIOHEHTOB, [TOJIHOCTBbIO PACTBOPUMBIX APYT B APYTE;

. HJICAIIBHBIM CMECSIM;

. CIIy4aro MOJHON pacTBOPUMOCTH KOMIIOHEHTOB ¢ 00pa3oBaHHEM OCOOON TOUKH, COOTBETCTBYIOIIEH
MUHUMYMY JaBJICHUS.

H O W O



21. IIpaBuio (a3 3anuceiBaeTcs;

a.p=K+d-2
6.p=K-0-2
B.o=K-®d+2

22. B npaBuiie a3 ¢ = K - @ + 2 BapuaTUBHOCTh O3HAYAELT:
a. YUCII0O KOMIIOHEHTOB;

0. uncio dasz;

B. YHCJIO CTEIICHEH CBOOO/IBI.

23. Pextudukanueii Ha3bpIBacTCA NPOLECC MEPEHOCAa KOMIOHEHTa MEXIY KHIIIIEH XHUIKOH |
HACBIIICHHOW KOHJICHCUPYIOIIICHCS TapoBoi (hazaMu Mpu:

a. IPSIMOTOKE;

0. MPOTUBOTOKE;

B. JUCTUJUISILINY;

I'; KOHJEHCAIUU.

24. Ykazarh pUCYHOK, Ha KOTOPOM H300paKeHa OTCTOWHAs IeHTpudyra:

1
Sy C:__..zr

Lo
B

(=)

a. 1l
0. 2.
25. Ykazarh pUCYHOK, Ha KOTOPOM H300pakeHa PUIbTpyrolas eHTpudyra:

1
\‘i'\ C-:__.A' — 7 T -.1

(=]

F O V)

S
A

a.2;

0. 1.

26. B ypaBuenun a = A/c-p a—oT0:

a. K03 PHUIHMEHT TETIONPOBOIHOCTH;

0. K03 GUIIUEHT TeMITePaTypPOIPOBOTHOCTH.



27.B ypaBuenun a = A/c-p A—23TO:
a. K03 (PHUIMEHT TETIONPOBOIHOCTH,
0. K03 GUITUEHT TeMITepaTypOIPOBOIHOCTH.

29. Ha PUCYHKE COACPNKAHMUEC HUIKOKHUIIAIIECTO KOMIIOHCHTA B JXHUAKOCTH H IIape 0003HaYEHO
COOTBCTCTBCHHO!

Xp X1=¥o X=¥ X3
a. X — B KUAKOH (a3e, y — B mapoBoii ase;
0. y — B xkuakoi ¢asze, X — B mapoBoi (ase;
B. Y — B KyOOBOM OCTaTKe, X — BO (hierme.

28. Ha pucynke

b‘. %% Mo

X1 X, % Moa

JIMHUS PABHOBECHUSA OTO:

a. nguaroHans O —A;
0. U30THYTas JINHUS;
B. OTpe30K A — B.

29. R — ¢mermoBoe€ 9MCIIO — 3TO:

a. — OTHOIIIEHHE KOJIMYECTBA OTBOJIMMOTO U3 KOJIOHHBI AUCTUIIIATA K KOJTHUECTBY (pIermel,
BO3BpaIlla€MOil B KOJIOHHY;

0. OTHOIIICHHE KOJIMYECTBA (JIETMBI, BO3BpAIIaeMOi B KOJIOHHY, K KOJIMYECTBY OTBOJJUMOTO
JTUCTUILISTA.

30. 3KCTpaKHI/I}I — OTO MMPOLECC U3BJICYCHUA OAHOI'0 NI HCCKOJIBKUX KOMIIOHCHTOB C ITIOMOIIBIO
PaCTBOPUTCIIA:

a. W3 pacTBOPOB;
0. U3 TBEpABIX TEI;
B. U3 PAaCTBOPOB WJIU TBEPJBIX TEII.

31. YkazaTh, TJIe Ha CXeMaTHYHOM M300pakKeHUH MPOIEcca YKCTPAKIIUK ITOKa3aH PacTBOP C
MaKCUMaJIbHBIM KOJIMYECTBOM PACTBOPEHHOI'O BEIIECTBA X:



Hexomemmni pacteop F FucTparent 2

a. B OKCTpareHTe J;

0. B papunare R;

B. B 9KCcTpakTe E;

I. B HICXOJHOM pactBope F.

32. YpaBHeHuUe I MPOIEcca SKCTpaKuu M = Xe IXR - at0:

a. MaccoBO€ COOTHOIIEHHUE (a3;
0. OKCTPaKIIMOHHBIN (hakTop;
B. K09 urment pacrpeneneHus.

33.Ilo CHOCO6y nmoaBoOAa TCIlJIa KOHBCKTUBHAA CYIIKA IIPOUCXOOUT:

a. IyTeM Iepeiayyl TeIia OT TEIIOHOCUTEINS K MaTeprally Yepe3 pa3elisiollylo UX CTEHKY;

0. myTeM mepenayu Tersia UHPpakpacHbIM JTydamH;

B. IIyT€M HEMOCPECTBEHHOT'O COTPUKOCHOBEHUS BHICYIIMBAEMOTO MaTepHalia ¢ CyIIUIbHBIM ar€HTOM;
T. IyTeM CYILKH B 3aMOPOKEHHOM COCTOSIHUU IIPU TITyOOKOM BaKkyyMe.

34. Kakast cBsI3b BJIaru C MaTepHaJIOM sIBJIsieTCs HanboJsiee MpoYHOi?
a. U3HKO-XUMUYECKas;

0. XuUMUYecKasi;

B. MEXaHUYECKasl.

35. B mporiecce Cyniku, Kak mpaBujio, yaiseTcs TOJIbKO Biara, CBS3aHHas ¢ MaTepUajIoM:
a. MEXaHUYECKH;
0. QUBHKO-XUMHYECKH U MEXaHUUYECKU;

B. (PU3UKO-XMMUYECKHU.

36. Ha pucynke

B |- I mepuoj CylIKH yIansercs:

a. cBoOOIHAsA Biara;
0. CBsI3aHHAs Bjara;

a-l  q.

Nn= A q .
37. Nu= 12 duznueckuii cmbica kputepus Hyccenbra



a. IIoka3biBaeT Mepy OTHOILECHMS CWJI TPEHUS K IOABEMHOU CHJIIE, ONIPEAEISIEMON Pa3HOCTHIO
IUIOTHOCTEH B Pa3IMYHBIX TOYKAX ITOTOKA.

6. CBs3b MEX1y CKOPOCTBIO M3MEHEHHSI TEIUIOBBIX YCIOBHI OKPYKAIOIIEH CPEbl CO CKOPOCTHIO
NEPECTPOMUKH I0JIs1 TEMIIEPATYPBI ([ HECTALlMOHAPHBIX YCIOBUI).

B. [Toka3pIBa€T COOTHOIIEHNE MEXTy KOJTUYECTBOM TEILIA, [IEPEHOCUMBIM IIyTEM KOHBEKLIUU U
TEIUIONPOBOAHOCTH TP KOHBEKTUBHOM TEILIOOOMEHE.

r. XapakTepu3yeT HHTEHCUBHOCTb Iepexo/ia TeIjla Ha IPAaHULE MEKIY CTEHKON U TOTOKOM YKHJIKOCTH.
1. XapakTepu3yeT I0Jie TeII0(pU3NIECKUX BEIMYHH IOTOKA KHUIKOCTH, YUIUTHIBAET BIUSIHUE
(U3NIECKUX CBOMCTB TEIJIOHOCHUTENS HA TEIUIOOTAAYY.

wel v_H ((_1:(1_c a T g-1?-pB-At

35 A @ 6) @ ap B) A az r [P 1) v?
Kpurepuii [Ipanaria — 3to:
a.
0.
B.
r
A

a- T
39. Fo= [

®dusnueckuii cMpica kputepus Oypee:

a. [Toxa3biBaeT MEpY OTHOILIEHUS CUJI TPEHUSI K IOABEMHON CUJIE, OIIPEIEIsIEMON Pa3HOCThIO
IUIOTHOCTEW B Pa3JIMUHBIX TOUKAX MOTOKA.

0. CBs3b MEXTy CKOPOCTBIO M3MEHEHHSI TEIUIOBBIX YCIOBHI OKPYKAIOLIEH CPEbl CO CKOPOCTHIO
NEPECTPOMKH OIS TEMIIEPATyphl, pa3Mepa KaHasla U (pU3MUECKUMH CBOMCTBaMU cpeJibl B JJIs
HECTAllMOHAPHBIX YCIIOBUAX.

B. [Toka3pIBaeT COOTHOIIEHNE MEXK Ty KOJTMUYECTBOM TEILIA, IEPEHOCUMBIM ITyTEM KOHBEKLIUU U
TCIJIOMMPOBOAHOCTH IIPHU KOHBCKTUBHOM TEII000MEHE.

r. XapakTepu3yeT HHTEHCHBHOCTbD I€pexo/ia TeIjIa Ha TPAaHULE MEKIY CTEHKON U TOTOKOM KMJIKOCTH.
1. XapaKTepHu3yeT MoJje Tero(QU3nIeCKUX BeTUYNH MOTOKA KUJIKOCTH, YYUTHIBACT BIUSHUE
($U3MYEeCKHUX CBOMCTB TEMJIOHOCUTENS Ha TEIUIOOTAAYY.

v u

40, Pr=¢ @°P

®usnueckuit cmbica kpurepus [panaris:
a. Iloka3pIiBaeT Mepy OTHOILIEHUS CUJI TPEHUS K OIbEMHON CUIIE, OTIPEAeIieMO pa3HOCTHIO
IUIOTHOCTEN B PA3IMUHBIX TOYKAX [TOTOKA.
0. CBsI3b MEX/1y CKOPOCTHIO U3MEHEHUS TETJIOBBIX YCIOBUN OKPY)KAIOIIEH Cpeibl CO CKOPOCTHIO
MIEPECTPOUKH OISl TEMIIEPATYPHI (JUIs1 HECTALMOHAPHBIX YCIOBHM).
B. [Toka3pIBaeT COOTHOIIEHNE MEX Ty KOJTUYECTBOM TEIlIa, IEPEHOCUMBIM ITyTEM KOHBEKIIUU 1
TETJIONPOBOAHOCTH PU KOHBEKTHBHOM TEILIOOOMEHE.
r. XapakTepu3yeT THTEHCUBHOCTh Mepexo/ia Terjia Ha TPaHULE MKy CTEHKON U MOTOKOM KHJIKOCTH.
1. XapakTepusyeT IoJie TeII0(hU3NIeCKUX BETMUYMH OTOKA KHUIKOCTH, YUUTHIBAET BIUSIHUE
(U3MYECKUX CBOWCTB TEMJIOHOCUTEISI HAa TEIIOOTAAauY.

w-l

41, Pe= @

®usnueckuil cmbica Kkpurepus lleke:

a. [loka3piBaeT Mepy OTHOIIECHUS CUJI TPEHUS K TIOIbEMHOM CUJIE, OPENEIIEMO pa3HOCThIO
IJIOTHOCTEN B PA3NIMYHBIX TOUKAX MOTOKA.



6. CBs3b MEXy CKOPOCTHIO U3MEHEHHUS TETIOBBIX YCIOBUN OKPYXKAIOIIEH cpesibl CO CKOPOCThIO
MIEePECTPOUKH OISl TEMIIEPATYPHI ([JIs1 HECTAIMOHAPHBIX YCIOBHIA).

B. [Toka3pIBaeT COOTHOIIEHNE MEXTy KOJTMUYECTBOM TEILIA, IEPEHOCUMBIM ITyTEM KOHBEKIIUU U
TEIUIONPOBOJHOCTU PY KOHBEKTUBHOM TEINIOOOMEHE.

r. XapakTepu3yeT HHTEHCUBHOCTh II€peX0/ia TeIjla Ha IPaHULE MEKY CTEHKON U IIOTOKOM JKUIKOCTH.
1. XapakTepu3yeT MoJie TeIoQU3nIeCKIX BeJIMUNH MOTOKA KHUIKOCTH, YIUTHIBACT BIUSHUE
(U3NYECKUX CBOMCTB TEIJIOHOCHUTENS HA TEIUIOOTAAYYy.

g-1?-B-At
42, Gr= v?

dusnyeckuii cmpici kputepus ['pacroda:

a. [Toka3biBaeT Mepy OTHOIIEHUS CHJI TPEHUS K MOABEMHOM CHJIE, OIIPENEIIEMON Pa3HOCTHIO
IIOTHOCTEH B PA3JIMYHBIX TOYKAaX IMOTOKA.

0. CBsI3b MEX/1y CKOPOCTHIO U3MEHEHUS TETJIOBBIX YCIOBUN OKPY)KAIOIIEH CPeIbl CO CKOPOCTHIO
MIEPECTPOUKH OISl TEMIIEPATYPHI (JIs1 HECTAMOHAPHBIX YCIOBUM).

B. [loka3pIBaeT COOTHOIIEHHE MEXK]y KOJIMUECTBOM TEILIa, IEPEHOCUMBIM ITyTEM KOHBEKIIUU U
TCILJIOMIPOBOAHOCTHU IIPHU KOHBCKTUBHOM TEII000MEHE.

r. XapakTepu3yeT UHTEHCUBHOCTb MEPEX0/1a TeIljIa Ha TPAaHULIE MEXAY CTEHKOM U MOTOKOM >KHMJIKOCTH.
1. XapakTepu3yeT MoJie TeIoPU3NICCKIX BEJTMYNH MTOTOKA KHUIKOCTH, YIUTHIBACT BIIUSHUC
(bU3MYECKUX CBOWCTB TEIIOHOCUTEINSI Ha TEIIOOTAauy.

43, Kakas cuiia 3aCTaBiIsIeT YacTHUILY TBEPOTO BEIIECTBA IBUTaThCsl PABHOMEPHO B BS3KOM cpene ?
a. CWJIa TSDKECTH

0. moabeMHas Cuja

B. CONPOTHBIICHHE CPEIbI

44. KputepuaibHOe ypaBHEHHUE JIJIsl COOTOIICHUS MeX Ay KpuTepueM PeitHonbaca u Apxumena Re =
3.03*Ar OnUCHIBAET OCAXK/ICHNUE TBEPBIX YACTHIL JIJIS :

a. TypOyJIEHTHOTO PEKHUMa OCAKICHHUS

0. TaMUHAPHOTO PEKUMA OCAKICHHS

45. Kpurepuansnoe ypaBuenue Re = 1/18 * Ar onuchiBaeT ocaxJieHue TBEPABIX YACTHIL JIJIS:
a. TypOyJIEHTHOTO PEKUMa OCAKICHHS
0. TaMUHAPHOTO PEKUMA OCAKICHHS
dv e ga 3‘ﬂt T pcp,J
46. V'Pe
Kpurepuit Apxumena xapakrepusyet: Kputepuii Apxumena xapakTepusyer:
a. OTHOIIICHUE Pa3HOCTH CHJI TSKECTH K TTOTbEMHON CHJIE
0. OTHOIIICHHE CUJIBI TSHKECTH K COTIPOTHUBIICHUIO CPEIIBI
B. OTHOIIICHHE TTOHEMHOM CHIIBI K COTIPOTUBIIEHUIO CPEIbI

- e e

R

[ =]

47. 1.
Kaxkas u3 nearpudyr orcroiinas ?



=

dv AP
W= =
S-dr (RN*‘RQ:)"H

48.
3a cyeT 4ero MEeHsAeTCsi CKOpOCTh (PUIBTPOBAHUSA B OCHOBHOM YPAaBHEHMH (DUIIBTPOBAHUS IIPU
IIOCTOSIHHOM pa3HOCTHU JaBJICHUIN?

a. 3@ CYET U3MECHECHMS BI3KOCTH CYCIIEH3UN

0. 32 c4eT U3MEHEHHUS COIPOTUBIICHUS OCa/IKa

B. 3@ CUET U3MEHEHMsI CONPOTUBIICHUS QUIBTPYIOLLEH Ieperopoiku

49. B ypasaenuu Q = K- F- At , koadpdunuent K sto:
a. koo pHUIMEeHT TerooTAaYN

0. K03 GUIIUEHT TerIonepeaadn

B. KO3 UIIUEHT TEIJIONPOBOTHOCTH

T. KOOQPUIMEHT TeMIepaTypOIPOBOTHOCTH

A
Q=

50. c*p

B ypaBHeHuu - a — 370:

a. KOO PUIMEHT TeMIEepaTypOIPOBOTHOCTH
0. K03 GUIIUEHT TEIJIOOTAAYH

B. KOO DUIIUEHT TEIJIONPOBOTHOCTH

d A o dF d
51. ¢ du !
B ypaBHeHun A —3to0:
a. K03 HUIMEHT TerTonepeadn
0. K03 (HUIIMEHT TETIONPOBOHOCTH
B. KO3 duueHT Ko3hPUINEHT TeMIIepaTypOIIPOBOHOCTH

g . 12 o B . At
52. Gr= X
Kpurepuii ['pacroda BBOAUTCS MpU TEMI00OMEHE B YCIOBUSX:
a. ECTECTBEHHON KOHBEKIINH
0. BEIHYXXJICHHON KOHBEKIIUU

dM dcC

—D —
1. dsdrt dx

M=B(y—-¥)S

53. 2
3akoH MosekyisipHon auddy3un (nepsblif 3akon duka) 3anuchIBaeTCs:
1.
2.
- D1
O = —5—
54, T PR

Juddy3nonnsiii kpurepuii Pypbe XapakTepu3yer

a. COOTHOIICHNE HMHTEHCUBHOCTH TIEPEHOCA BENIECTBAa KOHBEKIMEH 1 MOJICKYIISIpHOH muddy3ueid y
rpaHuIbl Gas3bl

0. U3MEHEHHE CKOPOCTH MOTOKa Tu((Py3MOHHONM MacChl BO BPEMEHHU



55. Haubosee mpoyHBIM BUIOM CBSI3H BIIATU C MATEPUAJIOM SIBIISICTCS:
a. pu3HKO-XUMHUecKas (a1cOpOIIMOHHAs, OCMOTHYECKAs, CTPYKTYpHAs)
0. MexaHHUYeCKas

B. XMMHYECKas

56. Ilpomecchl CylIKH OTHOCATCS K Mpolieccam:
a C U3MCHSAIOIUMHUCS IpaHUIIaMu pazfena ¢as;
0. ¢ hukcupoBaHHOW rpaHuIel pa3zaena das;

dM dc

57. dSdr dn

B nepBoMm 3akone ®@uka kodddurment D - ato:
a. KOO PUIMEHT KOHBEKTUBHOU AudPy3uu;
0. koahdunreHT MoJeKyIsIpHol quddy3un;

g
58, Nuz= 2o
Huddy3unonnsiit kputepuit Hyccenbra xapakrepusyer:

a. COOTHOIIIEHNE HMHTEHCUBHOCTH TIEpEHOCa BEIIECTBAa KOHBEKIMEH U MOJICKYISIpHON auddysueit y
rpaHuibl Gassl;

0. U3MEHEHHE CKOPOCTH MOTOKa UG yHIUPYIOIEeH MacChl BEIECTBA BO BpeMe HU U UCTIOIB3YyeTCsI
JUISL XapaKTEPUCTUKHU HECTALMOHAPHBIX IIPOLIECCOB;

E
59. Foz= ¥
Juddy3nonnsiii kputepuit @ypbe xapakTepusyer:

a. COOTHOIIIEHHE HHTEHCUBHOCTH MEpEHOCca BEIIeCTBA U MOJIEKYIISIpHON nuddy3ueii y rpanuiibl Gassi;
0. U3MEHEHUE CKOPOCTH MOTOKa MU PyHIUPYIOIIEH MacChl BEIECTBA BO BPEMEHH U UCTIONIB3YETCS
JUTS. XapaKTePUCTUKU HECTAlIMOHAPHBIX MPOIECCOB;

60. ITo crocoOy mosiBo/ia Ternsia KOHBEKTUBHAS CYILIKA IPOUCXOIUT:

a. IIyTeM Iepeladyy TeIla OT TEIUIOHOCUTENS K MaTepUalty uyepe3 pa3Aessiollyto UX CTEHKY;

0. myTeMm rnepejayuu Ternsa HHQPaKpaCHBIM JTydaMH;

B. IIyTE€M HEMOCPEICTBEHHOIO COITPUKOCHOBEHUS BBICYIIIMBAEMOI'0 MaTepraja ¢ CyIIUIbHbIM ar€HTOM;
I. IyTeM CYIIKH B 3aMOPOKEHHOM COCTOSTHUM MPU TIIyOOKOM BaKyyMe. ITyTeM CYIIKH B
3aMOPOXKEHHOM COCTOSTHUU MPU TTTyOOKOM BaKyyMe.

61. B mporecce cymku, Kak IpaBUiIo, yAAJISETCA TOIbKO BJara, CBSI3aHHAas C MaTEPUAIOM:
a. MEXaHUYECKH;

0. PU3UKO-XUMHUYECKH U MEXaHUYECKH,

B. PU3UKO-XMMHYECKH.

I. XUMHYECKH

62. Kakas cBs3b BJIaru ¢ MaTepHaoM sBIIIE€TCS Haubosee MpoyHoi?
a. (PU3UKO-XUMHUECKas;

0. XuMHUYECKas;

B. MEXAHUYECKASI.



63. v
Ha pucynke B 1- i mepuoj Cyuiku ygansiercs:
a. cBOOOIHAA BJIAra;
0. cBA3aHHasl BIIara,
gt
64. Nuz= 2
Juddysuonnsrit kpurepuiit Hyccenbra Xxapakrepusyer:
a. COOTHOIIEHNE MHTEHCUBHOCTH TIEPEHOCA BENIECTBAa KOHBEKIMEH M MOJIEKYJISIpHOH muddy3ueit y
rpanuiie ¢asbpl
0. UI3BMEHEHHE CKOPOCTH MOTOKa MO yHIUPYFOIIel MacChl BEIECTBA BO BPEMEHH U UCIIOJIB3YETCS
JUISL XapaKTePUCTUKU HECTAlIMOHAPHBIX MPOIECCOB

ne
65. Foa= ©
Juddysnonnsiii kpurepuii Pypbe XxapaKTepusyer:
a. COOTHOIIIEHHE MHTEHCUBHOCTHU MIEpeHOCa BELIECTBA U MOJIEKYJIIpHOM uddy3uelt y rpaHuiibl Gassbl;
0. U3MEHEHUE CKOPOCTH MOTOKa MU PyHIUPYIOIIEH MacChl BEIIECTBA BO BPEMEHH U UCTIOIB3YETCS
JUTS XapaKTePUCTHKU HECTAllMOHAPHBIX MPOIECCOB.

bW

I3 \
66. I 2,
YkazaTh pUCyHOK, Ha KOTOPOM M300pakeHa OTCTOIHas eHTpudyra:
1.
2
1
- s
4
| s
A
67. L g RN
VYkazaTrh pUCYHOK, Ha KOTOpOM H300pakeHa (pUIbTPYOIIas HeHTpudyra:
1.
2.

68. B ypaBHeHun a=»\A/cp - a - 3710:



a. K03 PHUIHMEHT TETIONPOBOIHOCTH;
0. K03 GUIIUEHT TeMITepaTypOTPOBOTHOCTH.

69. B ypaBHeHun a=»>A/c p - A - 3TO:
a. KO3 PHUIMEHT TETIONPOBOIHOCTH;
0. K03 GUITUEHT TeMITepaTypPOIPOBOIHOCTH.

70.

Cxema 1MKIIOHA:

1 — uunungp, 2 — KOHycC, 3 — HEeHTpaIbHas
TpyOa, 4 — MUIMHAPUYECKast BXOHAs TPyOa,
5 — IEPEXOIHOE YCTPOUCTBO, 6 — BXOAHOU
naTpyOOK MPsIMOYTOJIBHOTO ceueHus, 7 —
naTpyOOK BBIBOJAa OYUIIICHHOTO Ta3a, 8 —
naTpyOoK BbIBOJIa TBEPIOTO MaTepuana; [ —
3anbUIEHHEIN Ta3, 11 — ouniennsit ras, 111 —
TBEPBIA MaTepUal.

3a cyeT Yero OCyIIeCTBIAETCS 3aKpyUYMBaHUE MIOTOKA 3alIbJIEHHOTO ra3a B IIUKJIOHE:!
a. LIGHTPaJIbHOU TPYOHI 3;

0. KoHYyca 2;

B. BXOJTHOTO MaTpyOKa MPSIMOYTOJILHOTO CeueHus 6

r. marpyoka 7

_1.gd*  (pr—pPx) o :
71. YpaBHeHue W = T 5 5.  TOKasbIBACT CKOPOCTH ABIKCHHA HaCTHIEI MOJ ACHCTBHEM:
XK
a.CUJIBI TSDKECTH
0. IEHTPOOEIKHON CUITBI

B. CUJIbI ApXI/IMeI[a

72. ypaBHeHI/Ie W=—=— MMOKAa3bIBACT CKOPOCTH JABUKCHHA YaCTULBI IMOX

nerictRBuem:

a. CHJTBI TSOKECTH
0. HEHTPOOEIKHOM CHUITBI

B. CHJIBI Apxumesna

73. C xakoil 1enplo MOTOK 3albIJICHHOTO ra3a | Ha mpencTaBlieHHOM pUCYHKE BBOJMTCS B ammapar
TaHTeHIMAJIBHO?



a. I yMEHBIIICHUSI COTIPOTUBIICHHUS TTPOX0KICHHSI ra3a
0. JUIS 3aKpY4IMBAHMS IIOTOKA ra3a
B. JUIs OCXKICHHSI TBEPABIX YACTHI] HAa aTpyOKe 7

dVv AP
W= =

S‘dT (R\\ +Rlbu.).iu

74. Ot KaKux MapamMeTpoB B YpaBHEHUU B YPAaBHEHUU 3aBUCUT

CKOPOCTh (PMIIBTPOBAHUS MPU MOCTOSHHOW Pa3HOCTH JABJIECHUN MPH 0Opa30BaHHHM IOBEPXHOCTHOTO
ocanka?

el oA

76. Kakas 13 Memanox CO31a€T OCCBYIO COCTABJIAIOIIYHO CKOPOCTH ABUIKCHUS )KI/I,[[KOCTI/I?
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77. B ypaBHEeHUU koaurment K spisiercs koaphunreHToOM

a. TIepellauy Terlia yepe3 pa3AeiuTelIbHYI0 CTEHKY
0. mepeayn TeIia OT CTEHKHU B SIPO MOTOKA TEIUIOHOCUTEIIS
B. TEIUIONEpeIaud, ONPEACISIONINIA CPEJHIOI CKOPOCTh IMepelayd TeIuia BJOJIb BCEH
MOBEPXHOCTH TEIJIO0OMEHa.

78. Kakas u3 3aBUCUMOCTEH H3MEHECHHUS TEMIICPATYPBI IIPU PA3JIMYHBIX CXCMaAX AOBUIKCHUA
TEIUIOHOCHUTEIICH Ha6n}0naeTc;1 IIpu HpHMOTOKC?

an —=n

At,,

A l\'v

a) B)

a.
0.
B.
1 1
R=_=_,6_1

Tepmuueckoe corpoTuBienue R mokaspIBaeT 3aTpyIHEHHOCTh IEPEHOCA TeTlIa!
a. OT TOPSYETO TETNIOHOCUTENS K CTEHKE;

0. uepe3 pa3aesIIoNIyI0 CTEHKY;

B. OT TOPSYETO TEIUIOHOCUTENS K XOJIOJHOMY;

T. OT PA3JIENSIONIEH CTEHKU K XOJIOTHOMY TETUTIOHOCHTEIIO.

80. KoappumueHTnH MaccooTnauu [y 1 []y OKA3bIBAIOT:

a. Maccy BeILeCTBa, MEPEXOAIIero OT MOBEPXHOCTH pazzaena (a3 B aapo ¢as3sl (I B
0o0paTHOM HalpaBJIEHWH) Yepe3 €ANMHUILY TUIOLIaId TOBEPXHOCTH B €IMHUILY BPEMEHHU MPU
JOBUXKYIIEHW CHUJIE MAaCCOOTIAuU, PABHON €IMHHULIE;

0. Maccy BeIecTBa, MEPEXOAIIETO U3 OAHOW (ha3bl B IPYTyIO Yepe3 €AMHUILY TUTOMIAIN
MMOBEPXHOCTH B €IMHUILY BPEMEHU TIPU JBUXKYIIEH CHUJIE MaCCOOTa41, PABHOW €IMHHUIIC.
. _ Bl
Nun=
81. Iuddy3uonnniii kputepuii Hycceanta D XapaKTepHU3yeT:
a. HECTAIIMOHAPHOCTh MEPEHOCA BEIIECTBA ITyTeM KOHBEKIIMH U MOJICKYIsIpHOU auddy3uu;

0. XapaKTepHU3yIOIIUHA COOTHOIIEHHE MHTEHCHBHOCTH IEPEHOCA BEIECTBA KOHBEKIHEH H
MOJIEKYJISIpHOM M dy3ueit y rpaHuLbl (hasbl:



82. A6copOumeii Ha3BIBAIOT TMpolecC W3OUPATENFHOTO W3BIEYCHUS OIHOTO WU
HECKOJIbKMX KOMIIOHEHTOB U3 ra30BOM CMECH;

a. TBEPJbIM IOTJIOTUTEIIEM;

0. KHJIKUM IOTJIOTUTEJIEM.

83. Ilornomaemsrii ipu abcopOIIMK ra3 Ha3bIBACTCS:
a. 00copOeHT;
0. abcopOTHB.

84. AncopOuusi - TpoLECC TOMIOMIEHUS OIHOTO WM HECKOJbKUX KOMIIOHEHTOB W3
ra3oBOM CMECH WJIA pacTBOpa

a. TBEPBIM BEIICCTBOM;
0. JKUJIKUM IIOTJIOTUTEIIEM.

85. YkazaTh TeOpuu pocTa KpUCTAIIOB:

a. TEOpHs MMOBEPXHOCTHOTO HaTshKeHus ['ub0ca;
0. muddy3noHHAS TEOPHUS POCTA;

B. aJICOPOLIMOHHAS TEOPHUS;

I'. IJICHOYHAaA TCOpH:.

11.3. TunoBbie BONPOCHI Al TEKYIET0 KOHTPOJISA
11.3.1 O6pa3ubl BONPOCOB Il NPAKTHYECKUX 3aHATHI

1. Knaccudukanus nedekToB CTpyKTYpbl TBEPIOTO TeNa.

2. PaznuyHble MEXaHNU3Mbl BOSHUKHOBEHHS HAIPSKEHUM TPYU MEXaHUYECKOM BO3JIEHCTBUM MPU HA
YacTHUILIbI TBEPJOTO TeNa.

3. Peakuuu Mmoaudukau npu TpuOOXMMHYECKOHN TeCTPYKIIUH.

4. CiocoObl U3MeNIbYEHUS.

5. TeopeTnyeckue OCHOBBI U3MEBYEHUS.

6. 3MenpunTeny pacKaablBalOIIEro U pa3iaMbIBAIOLIETO IEHCTBUS.

7. lllexoBble IpOOUIIKH.

8. KonycHble JpoOHIIKH.

9. 3y0oBasikOBbIE IPOOHIIKH.

10. 3menpunTenu pa3aaBinBaroIero 1eHCTBHS.

11. I'magkoBalIKOBBIE MEJILHULIEL.

12. PoJIMKO-KOBLIEBBIE METBHHUIIBI.

13. I3MenbunTeN UCTUPAIOIe-pa3aBiuBalOIEeTro JEHCTBUS.

13. XKepHoBBIC U3METBUYHUTENH, OETYHBI, KATKOBO-TApPEIbUAThIC U IIAPO-KOJIbIIEBbIC, OMCEpHBIC
MEJTLHUIIBI.

14. 3menbunTenu ya1apHOTo AEHCTBUSI.

15. Y napHo-uctuparonye MeIbHUIbI.

16. Paznenenue chlmydnx MaTepualioB Ha (PPAKIIMH.

17. I'poxoTsl.

18. Pa3aenenue noj neicTBUEM I'PaBUTALIMOHHO-UHEPIIMOHHBIX CHIL.

19. Pa3nenenue noj n1eMCTBUEM TPABUTAIIMOHHO-TIEHTPOOEIKHBIX CHJI.

20. Ob1Iue MPUHIMITBI aHAIHM3a MPOIIECCOB U aNMapaToB XUMHUYECKUX TEXHOJIOTUH.
21. 3akoHBI IEpeHOCA U TPUHLIUI ABUKYILEH CUIIBI.

22. OcHOBBI TEOPUH MOAOOUS MIPOIIECCOB U ANIAPaToB.

23. OCHOBHEBIE CBOMCTBA KUIKOCTEH.

24. luddepennmanbHble ypaBHEHHs paBHOBECH Difnepa.



25. OCHOBHOE ypaBHEHHE I'MAPOCTATUKH.

26. [Ipubops! 17151 U3MEPEHUS 1aBJICHUS U BaKyyMa.

27. YpaBHEHHUE CIUIOIIHOCTH (HEPA3PHIBHOCTH ) MOTOKA.
28. uddepeHnnanbHpie ypaBHEHHS IBHKCHUS DUsepa.
29. YpaBuenus bepHysmuiu st uaeanbHONU U pealbHON KUIKOCTH.
30. Pe:xuMBI IBUKEHUS JKUIKOCTH.

31. Buabl ruapaBInyYeCcKUX CONPOTUBICHUN

32. TpyOonpoBOabL.

33. UcTevyeHue kuIKOCTHU.

34. Hacochl 1 KOMITPECCOPHI.

35. Pazjenenue HEOAHOPOAHBIX CUCTEM.

36. OcaxaeHue B TPaBUTALIMIOHHOM I10JIE.

37. OtcroiiHble B QUIBTPYIONINE HEHTPUPYTH.

38. Pa3nenenue HEOJHOPOIHBIX T'a30BBIX CUCTEM.

39. dunpTpoBaHueE.

40. IlepeMerriBaHe U CIOCOOBI IEPEMEITUBAHUS.

11.3.2 Obpa3uwt 3a0au 01:a npaKmuiecKux 3aHAmMul

1. B OTKpbITOM pe3epByape HaxXOIUTCS KUAKOCTH C OTHOCUTEIbHBIM BecoMm 1,23. Manomertp,
MIPUCOEIMHEHHBIA K HEKOTOPOM TOYKE K CTEHKE pe3epByapa, nokaspiBaeT aasienue 0,31 amu. Ha
KaKoM BBICOTE HAJ[ JAHHOW TOYKON HAXOAUTCS YPOBEHB KHUIKOCTH B pe3epByape?

2. OmnpenenuTb peXUM TEUEHUs KUAKOCTH B MEXKTPYOHOM IPOCTPAHCTBE TEIIOOOMEHHHKa TUIA
“Tpyba B TpyOe” IpH CIenyIOIUX YCIOBUAX: BHYTPEHHsISI TpyOa TenI00OMEeHHUKA UMeeT auamerp 25
x 2 mM, HapyxkHas — 51 x 2,5 mMm. Pacxon xuakoctu — 7,34 T/gac, ynensHbiil Bec 1150 k[/m® ,
BSI3KOCTH 1,2 cn.

3. HaiiTu KpUTHYECKYIO CKOPOCTh B MpsIMOl TpyOe nuamerpom 51 x 2,5 Mmm juis:
a) BO3/yxa Impu 20°C u p=1ara,
0) He(TAHOTO Macia, UMEIOIIETo BA3KOCTh 35 ¢n ¥ OTHOCUTENbHBIN Bec 0,963.

Ha Ttpy6ompoBoge nuamerpom 100 MM uMeeTcs IUIaBHBIN
nepexon (puc.). Ilo TpyGompoBony momaercs 1700 nn®fuac
MeTaHa Mpu 30°C. OTkpbIThIN B atMocepy U-00pa3Hblil BOASIHON
MaHOMETp, YCTaHOBIIEHHBIM Ha IIUPOKON dYacTU TPyOOmpoBoAa
nepes Cy)KeHHEM, II0Ka3blBaeT M30BITOYHOE JIaBIIEHUE B
TpyOompoBoje, paBHoe 40 MM Boa. cT. Kakoe Oymer moka3aHue
TaKkoro »>K€ MaHOMeTpa Ha Y3KOM dYacTu TpydOorpoBoaa?
ConpoTuBiIeHUAMHU peHEOPEYb.

5. Haitftu nmamerp TpyOompoBona AJisi TPaHCHOPTUPOBAaHUS BoJOpojJa mpHu pacxoxae ero 120 /uac.
Jmaa Tpy6onposoaa 1000 m. [Jomyckaemoe nagenue nasiaeHus Ap = 110 MM Bog. cT. Y ACNbHBIN BeC
Bogopona 0,0825 «I7 . Koaddumment tpenus A = 0,03.

6. HaiiTi ckopocTh oca’kJieHHs B BOJI€ YacCTHIl KBapLIEBOro Mecka MmapooOpasHoi GpopMbl AHaMETpOM
0,9 MM, ecin yaenbHbIN Bec recka 2650 k¥, a TeMIIepaTypa BOJBbI 20°C.

7. Omnpenenutb AUaMETpP OTCTOMHHMKA IS HEMPEPBIBHOTO OCAXKICHUS OTMYYEHHOTO Mella B BOJIC.
[IpousBoauTeNbHOCTh OTCTOWHUKA 80 m/uac HavanbHOW cycneH3uu, copepxaimeir 8 Bec.% CaCOs.
JlnameTp HaMMEHBIIMX YaCTHIl, MOMJICKAIMNX OCAKICHUI0, 35 MKM. Temmeparypa ocaxiaeHus 15°C.
Bnaxunocts nutama 70%. Y nensHbIl Bec menta 2710 k17 .



8. OnpenenuTh MPOAOIDKUTEIBLHOCT GribTpoBanus 10 1 sxuakoctu uepes 1 M ¢wibTpa, ecnu npu
MpeABAPUTEIIBHOM UCTIBITaHUH (prutbTpa ¢ 1 M GBLIO cobpano ¢uibtpara: 1 1 yepe3 2,25 muH. u 3 1
yepe3 14,5 MuH. nocie GuIbTpOBaHHUS.

9. OmpenenuTh YacOBYI MPOU3BOJUTEIHLHOCTh ([0 THTAHUIO) aBTOMATHYECKOH OCaJAUTEIhHOU
HEHTPUPYTH NP paboTe €€ Ha BOJHOW CYCIIEH3UU THIpaTa OKHCH MarHus. Y IeJIbHBIN BEC YACTHIL | =
2525 kI7/m°. Temmeparypa cycrensun 30°C. HauMeHbImii [HaMeTp 4acTHi 3 MKM. XapaKTepHCTHKa
neHtpudyru: auamerp 6apadana 800 MM, jymmHa O6apabana 400 MM, [uamerp Goprta 570 MM, uncio
obopotoB 1200 o6/mun. Ilukn pabotel nentpudyru cocrabiuser 20 MuH.: 18 MuH. — momaya
CYCIICH3HUH, 2 MUH. — pa3rpy3Ka OcaJKa.

11.3.3 O0pa3ubl 3a1aHuii AJ151 KOHTPOJIbHOI PadoTHI

Tembl pacueTHO-TpauuecKux pador

1. PaccuuTtaTh OTCTOMHHUK MJisi CTYIIEHUS BOJHOM CYCIEH3MHM MO CIEAYIOIIMM JaHHBIM: Pacxoj
cycniensun G=9600 kr/4, comepkaHue TBEPbIX YacTHIl B cycnieH3nn X, = 0,15; B ocamgke Xq. = 0,53; u
B OCBETJICHHOM KHJKOCTH Xocz = 0,0001 kr/kr. YacTuipl cycieH3uu UMEIOT Mapoodpa3Hyo Gopmy.
MuHumanbHblid pazmep yaansembix dactun d = 25 Mk, [TnotHocts wactum p = 2600 K/,
OcaxieHue mporCcXoAUT IpU Temreparype 7 oC.

2. PaccumuTath TpeOyemMyro MOBEPXHOCTh OapabaHHOTO BaKyyM-(QHIbTPa C HAPYKHOH (PHIBTPYyrOMIEH
I0BEPXHOCTBIO Ha IPOM3BOAUTEILHOCTD 110 (rbrpary 0,0018 m%/c.

3. McxozHble DaHHBIC TS pacueTa: Iepenas JaBICHNs Py (GHIbTPOBAHUH U MPOMbIBKe Ap = 6,8'10"
[1a; Temnepatypa ¢punbrpoBanus 20 OC; BBicoTa Cl10st OcazKa Ha buabTpe h = 12 MM; BIQKHOCTb
ocazika W = 63% (Macc.); yIeapHOe MacCOBOE COITPOTUBJIEHUE OcajKa I = 7,86°10™ m/kr;
COMPOTHUBIIEHNE (DUITBTPOBAIHHON Meperopoaku R = 4,110 v’ motHOCTE TBepaoH ¢azbl p = 1680
Kr/M>; KuzKas asa CyCIICH3HH H IPOMBIBHAS XKIIKOCTB — BOJA; MACCOBAsi KOHIIGHTPALIHS TBEPIOit
¢a3bl B cycniensuu X = 15% (Mmacc.); yieabHbIi pacxo/l BOAbI IPU MIPOMBIBKE (KOTOpast IPOBOIUTCS
pu Temmeparype 49 °C) v=110°m¥xr; IPOJOJDKUTEIBHOCTh OKOHUAHUS CYIIKM OCaJKa HE MEHEe
20c.

4. PaccunTaTh MIaCTUHYATHIA TEII000OMEeHHUK /Ui ojgorpesa 10% pactsopa NaOH ot 54 1o 100 °c.
Pacxon pactBopa NaOH — 7 800 xr/u. [Ipu cpenneii Temneparype 77 °C 10% pactBop NaOH umeer
cnenyromue GU3NKO-XUMHUYECKUE XapaKTepUCTUKu: py = 1078 Kr/m>; ¢ = 3810 Jx/(kr’K); A, = 0,70
B1/(MK); n2 = 0,63 107° Mac. Jns MOJ0rpeBa MCIOJIb30BaTh HACBIIIEHHBIN BOJSHON Nap J1aBI€HUEM
0,3 Mna. Temneparypa koHaeHcauu 134 o, XapakTepuUCTUKHU KOHJIEHCATa IIPU ITOM TeMIlepaType:
p1 = 923 kr/m%; ¢ = 4100 Jix/(xrK); A1 = 0,68 Br/(MK); py = 0,12 "10° ITac; r = 2080 xJlx/kr.
Koapdumment temmonepenaun K = 930 BT/(MZ'K).4. Onpenenuth aUaMeTp OTCTOMHHUKA ISt
HEMpPEePBIBHOIO OCaXJACHUs cyclieH3uH B Boje. [IpousBoaurtenbHocTh oTcToiHUKAa 800 M3/cyTku MO
cycniensun. Konnenrtpanus aucnepcHoit ¢hasel 10%, nuametp gactur 50 mxm. BrakHocTh ocanka 65
%. YnenbHbli Bec TBepablXx dvactul 2,6 kr/mm3. IlpuBecTH 3CKHM3 OTCTOHHHMKA HENPEPHIBHOTO
JeCTBUS, ONMCATh PUHIIMII €T0 EHCTBHUS.

5. Paccunrtate nomorpeBarens THNA “Tpyba B TpyOe 1 HarpeBa COJITHOM KUCIOTHI ¢ by = 25°C 1o
th = 90°C. lopstumit Tenmonocurens (1) - Boasnoi map. Pacxon teruonocurens Gp = 610 kr/u.
Hasnenue 0,25 MlIa.



YTBEPXAIO:

Hupexrop nacturyra UOXTuM
Marrynesuy JX.B.

[13 29 20 r.

Jlner aktyaau3anuu padoyeii mporpaMMbl AUCHUTIHHBI

b1.5.16 «IIpouecchl 1 MeXaHMYECKHE aANNAPATHI XUMHYECKHX NMPOU3BOJICTB»

MHJIEKC 110 yIeOHOMY IUTaHy, HaMEHOBaHNE

JUTSL TIOATOTOBKHU OaKaaaBpoB
Hanpanenne: 18.03.01 XumMudeckas TeXHOJIOTUS

HaHpaBHeHHOCTB: «Texnomorus QJICKTPOXUMHNYCCKUX IMTPONU3BOJACTBY, «XUMHYCCKAS TEXHOJIOTH

OPpHUPOAHBIX 3HCDFOHOCI/ITGHGI71 " YIJICPOJHBIX MAaTCPpHUAJIOB»

dopma 00yUeHHS ouHas

I'on magana moaroroku: 2020

Kype 2,3

Cemectp 4, 5

a) B pabouyto nporpamMmmy He BHOcATCs u3MeHeHus. [Iporpamma akryanusuposana st 20 T.
HayaJla HOATOTOBKH.
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