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1. EJIX 1 3AJIAYU OCBOEHUS JUCHHUITJIMHBI

1.1. Ilenpro OCBOEHHWS AWCIMILIAHBI SIBIIICTCS O3HAKOMIICHHWE CTYJACHTOB C OCHOBHBIMHU
MpoleccaMy W ammaparaMd XUMUYECKUX TPOU3BOJICTB, NMPHUOOPETECHHE TCOPSTHUYECKUX 3HAHUU H
MPAKTUYECKMX HABBIKOB B O0O0JIACTHM TIPOIECCOB M aIlapaTOB XHWMHYECKOW TEXHOJOTHH IS
MPOCKTUPOBAHMSI, OPTaHM3AIMHM W YIPABICHUS TPOU3BOJCTBCHHBIMHU MPOIECCAMU XUMUYECKOM
TEXHOJIOTHH M UX COBEPIIICHCTBOBAHUS.

1.2. 3amaun 0OCBOCHMS TUCIMILIAHBI (MOJIYJIA):

- OCBOCHHE TCOPETHUYCCKHX OCHOB XMMHKO-TEXHOJIOIHUECKHUX MPOIIECCOB;

- TIOJyYCHHE HABBIKOB PAlMOHAIILHOTO BHIOOpA KOHCTPYKIMA M PACUETOB MAIWH U aIIapaToB IS
OCHOBHBIX TEXHOJIOTHYECKUX MPOIIECCOB;

- OCBOGHHE Kak OyIymux pyKOBOAHWTENEH TPOM3BOACTBA PAIMOHAIBHON  JKCILTyaTaluu
MIPOMBIIIJICHHOTO ~ 00OpY/JOBaHHUs, JOCTHKCHHE KaueCcTBa  BBIMYCKAEMOH  MPOAYKIUH  IIPH
MUHUMATBHBIX SKOHOMHUYECKUX 3aTpaTax

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT' PAMMBI

Jlis n3ydeHusl TUCLUIUIMHBI, HEOOXOIUMO OCBOECHUE COJIEp)KaHUE JHUCLUIUIMH: MAaTEMaTHKa;
¢usuka; xumus; MHPOpPMATHKA; (U3NYECKas XHMHUS; IOBEPXHOCTHBIC SIBICHUS M JIUCIIEPCHBIC
CUCTEMbI; HauepTarejbHash TeOMETpPUSl M HHXKEHepHas TIpaduka; TEOpeTHUecKas MEXaHUKa;
COIIPOTHBIIEHUE MAaTEpUaJIOB; 3HAHWS M YMEHUs, NpHOOpeTaeMble CTYIACHTAaMHU I10CJIE OCBOCHMS
cojepkanus  aucuuiuiiHel - «lIpomeccel M anmmapaThl  XMMHMYECKOHW  TEXHOJOTHH», OynyT
HCIOJIb30BATHCS BO BCEX NPOPMIMPYIOIIUX TUCIUIUIMHAX.

3. KOMIIETEHIHUH OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCHHUAIIJIMHBI

s n3ydeHusl TUCLUIUIMHBI, HEOOXOIUMO OCBOECHUE COJIEp)KaHUE NUCLUIUIMH: MAaTEMaTHKa;
¢usuka; xumus; MHPOpPMATHKA; (U3NYECKas XHUMHUS; IOBEPXHOCTHBIC SIBICHUS M JIUCIIEPCHBIC
CUCTEMbl; HauepTarejbHasi TeOMETpPUS M HUHXKEHepHas TIpaduka; TeopeTHUecKass MEXaHUKa;
CONPOTHBIIEHUE MAaTEepUaIOB; 3HAHUS M YMEHHUs, IpUOoOpeTaeMmble CTYJEHTaMHM I10CJIE€ OCBOCHHS
cojiepkaHus AUCHUIUIMHBL «[Iporecchl 1 MexaHn4YecKHe anmnapaTbl XMMUYECKUX TPOU3BOJICTBY, OyIyT
HCIOJIb30BATHCS BO BCEX NPOPMIMPYIOIIUX TUCIUIUIMHAX.

OIIK-2. CnocobeH Hucmonbp30BaTh MaTeMaTudeckue, puzndeckue, GU3NKO-XUMHUECKHe, XUMHUECKHe
METO/IbI JIsl pEIIeHUs 3a/1a4 MPoQecCUOHAIBHON 1eATeTbHOCTH.

OIIK-4. CnocobeH obecrieunBaTh MPOBEACHHE TEXHOJOTMYECKOIO Ipollecca, HCIOIb30BaTh
TEXHUYECKHE CPEACTBA JJISi KOHTPOJS MapaMeTpoB TEXHOJIOIMUYECKOro MpOIlecca, CBOMCTB ChIPbS U
TOTOBOM MPOAYKIUH, OCYLIECTBIATh H3MEHEHHME IapaMeTpOB TEXHOJOTHYECKOIro Ipolecca IMpu
M3MEHEHHUH CBOWCTB CHIPbS.

OIIK-5. Cnocoben OCYHICCTBJIATD OKCICPUMCHTAJIbHBIC UCCIICIOBAHUA U UCHIBITAHUSA 10 3aJlaHHOM
MCTOAHUKE, IPOBOAUTDH Ha6J'IIO,Z[eHI/I}I " U3MCPCHUA C YUCTOM Tpe60BaHI/II71 TCXHUKHU 6630HaCHOCTI/I,
O6pa6aTLIBaTL U UHTCPHPCTUPOBATH OKCIICPUMCHTAJILHBIC JTAHHBIC.



dopMHUpOBaHUE YKa3aHHBIX KOMIIETCHIIMH pa3MelieHo B Tabnwuie 3.1.
Tabmuna 3.1 — GopmupoBaHre KOMIETCHIUN JUCIUILTHHAMEI

HaumenoBanue CemecTpsl GOPMHUPOBAHUS TUCITHIUTHHEL
JICIUTUTAH, (OpMUPYIOIIUX
e T[T s [f[s[s [T ¢
OIIK-2
Wundopmaruka
Maremartuka

OO0mas 1 HeopraHUYeCcKast XUMUS

Amnanutuaeckas XUMMHA n (1)I/I3I/IKO —
XUMHNYCCKHUEC MCTOAbI aHaJIN3a

WmxenepHas rpaduka

XHMUS 3JIEMEHTOB

Dusnka

OpFaHI/I‘{eCKaH XUMHUA

Opranndeckas xumus |1

Wudopmannonusie
TEXHOJIOTUH

IIpuknanHas MexaHuka

Hpoueccm n MCXaHHYCCKUC armaparbl
XUMHUYCCKUX NPOU3BOJCTB

dusnyeckas XumMus

JlakokpacouyHble IOKPBITHS

BHGKTpOTCXHI/IKa u IMPOMBINJICHHAA
9IICKTPOHUKA

O6111a;1 XUMHYCCKas TCXHOJIOTHUA

Konnonnnas xumust

[ToaroroBka k mpoueaype 3alUThl U 3aluTa
BBIITYCKHOW KBaJIM(PUKAIIMOHHOW paboThI

OIIK-4

AHanutnueckas XUMHUS u ¢dusuko-
XUMHYECKHE METOIbUIN3aaHa

Hpoueccm n MEXaHHUYCCKHUEC anraparbl
XUMHWYCCKUX NPOU3BOJACTB

[oxroToBka K mpoleaype 3alIuThl U 3alIATa
BEIITYCKHON KBATH()UKAITMOHHOW PabOTHI

OIIK-5

AnHanuTrdeckas XuMHs U
(I)I/IBI/IKO — XUMHUUYECKHE
METOAbI aHaJIn3a

XUMHS 2JICMEHTOB

duzuka

Opl"aHI/I‘{eCKaﬂ XHUMUA

Oprannyeckast xumus ||

HpI/IKHa,ZlHaSI MEXaHHKa

HpOIICCCBI n MEXaHHUYCCKUC arnmnaparsbl
XUMHUYCCKUX NPOU3BOJCTB

Duzndeckas XUMUS

SHGKTpOTGXHI/IKa n MMPpOMBIIIJICHHAA
QJICKTPOHHKA

IMoxroToBka k mpoueaype 3aluThl U 3aluTa
BBIITYCKHOW KBaJIM(PUKAIIMOHHON paboThI




3.2 IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS 10 IUCHUIJINHE, COOTHECEHHBIX € IVIAHMPYEeMbIMHU pe3yJbTaTaMu ocBoeHuss OI1

Tabnuna 3.2 — [lepeueHp IaHUPYEMBIX PE3yJIbTATOB 00YUEHHUS 10 AUCHUIUIMHE, COOTHECEHHBIX C INIAaHUPYEMBIMU PE3yJIbTaTaMU OCBOCHHS

KOII U HAMMCHOBAHHE

Koa u HauMeHoBaHue

OueHo4YHBIE CPEeACTBA

HHIMKATOPA JOCTUKEHHS] IInanupyemsie pe3ybTaThl 00y4eHHs 10 JHCHHILIHHE Texkyuiero IIpomeskyTOUHOM
roMHETeHTH KOMIeTeHIIHU KOHTPOJIs aTTecTaluu
OIIK-2. Criocoben | UOIIK-2.1.  Hcmoms3yer |3HATH: OCHOBHEIC | YMETh: npoBoauth | Biagers: meromamu| KoHTponbHEIE DK3aMEHAITNOHHBIE

HUCIOIB30BATH MaTeMaTUYeCKHe METObI |OHATUS " METOJIbI | aHATTU3 (yHKIWH, |aHanmM3a W pacdera| paboThI 3a71a4u
MaTeMaTHIEeCKHe, JUIL  pelieHus  3aj1ad | MaTeMaTHYecKoro pelaTh ypaBHEHMs U |IIPOLECCOB B
busmueckue, bU3MKO- npodeccHoHaNBHON aHau3a, TEOPHH | CUCTEMBI HPOMBILIICHHBIX
e — JIeSITeTbHOCTH. zm(bq)epeHuuHanLme ;[H(b(bepeﬂuunanbﬂmx anmaparax, BbIOOpa ux
YpaBHEHHH, OCHOBHBIE | ypaBHEHHUI KOHCTPYKLIUH ULt
XAMHUYECKHE METOBI
MaTEeMaTHYECKHE METOJBI | IPUMEHHUTEIHHO K | OITUMHU3aINHT
L e pemneHus peabHBIM MPOIIECCaM; | TEXHONOTHYECKHX |
npohecCHOHANBHOM po(ecCHOHANBHBIX 33134 5KOHOMUYECKHX
ACATCIIbHOCTH. mokazatenieii  paboTHI
o0opynoBaHUs
HOIIK-2.2. HUcnons3yeT |3HATh: OCHOBHBIC 3aKOHBI | Y MeTh: Ilonumars | Bmagers: Habikamu | Bompocst s | Bompocst s
¢dusnyeckue Metonbl s | QUBMKH, 3aKOHBI | GU3HUECKHE aQHATTUTHYECKOMN YCTHOTO YCTHOTO
pereHus 3a7a4 | TUAPOCTATHKH | IPUHLIUIIBI, Ha | paboTHI c| cobecenoBanus cobece10BaHUS:
npodeccoHaIbLHON THAPOJMHAMUKH, KOTOPBIX ~ OCHOBAHBI | INTEPATYPHBIMH no OuseTsl
JEATeTbHOCTH OCHOBHBIC  IIPOYHOCTHBIE | IPOLIECCHI JaHHBIMM, 3HAHMSAMH | JJAOOPATOPHBIM
XapaKTEPUCTUKN TBEPJBIX | XUMHUYECKOH 00 OCHOBHBIX MeTozax | paboram
Ten TpH  JAedopMaluy, | TEXHOJIOTHH, pemarth |pacyera  IPOLECCOB
CTPOEHHME TBEPIBIX TeJ, | THIIOBBIE 3a71a4H, | N3MEJIbYCHHUS,
OCHOBBI TEOPHH | CBSI3aHHBIE ¢ | mepemenieHus
TeIIonepeadl U OCHOBBI | OCHOBHBIMH KHUIKOCTEH,  CKaTHA
TEOPUHU Maccolepeaaur; |pazaenaMud  (U3MUKH, | Ta30B,
UCIIOJIb30BaTh HepeMelInBaHus;
(usmueckne  3aKOHBI
pu aHanm3e u
pelIleHHH  BOIIPOCOB,
CBSI3aHHBIC c
poeCCHOHATBHOM
JIeTeNIbHOCTBIO;
HOIIK-2.3. Hcnoms3yer | 3naTh: OCHOBBI VYMeTh: Tonumars | B1aaers: HaBsikamu | Bompockr st | Bonpocsr JUISE




(U3MYECKO-XUMUYECKHE XUMHYECKOH ¢dusnyecko- MIPOBECHUS YCTHOTO YCTHOTO
METOABl Al PEUICHUsS | TEPMOAWHAMUKH, XHMHUYECKHE CaMOCTOSATEIBHBIX cobeceroBaHUA cobeceoBaHUs:
3a7a4 1podecCHOHANBHON | OCHOBBI TEPMOAWHAMUKY | IPUHIIHUIIBL, Ha| pacdyeroB MPOLECCOB | 1O Ouners
JeATEILHOCTH. MOBEPXHOCTHBIX KOTOPBIX ~ OCHOBAHBI| PeKTH(UKaAIMH, 71a00paTOPHBIM
SIBJICHUH, OCHOBHBIC TIPOIIECCHI KpHCTaJUTU3alNH, paboTtam
3aKOHBI MEX(a3HOTO XMMHUYECKOH pasneneHus
paBHOBECHSI OMHApHBIX | TEXHOJOTHH, pEIIaTh | TOMOTCHHBIX U
CHCTEM; THUIIOBBIE 3aJa4yH, | TeTepOreHHbIX
CBSI3aHHBIC c| cucrem,
OCHOBHBIMU a0CcOpOIMOHHBIX,
paszmenamu QU3MKK ¥ | aacOpOLMOHHBIX,
XMMUH, WCIIOJIb30BATh | AUCTHIUISIIMOHHBIX
¢busnyecko- HPOIIECCOB.
XMMHYECKHE  3aKOHBI
pu aHamm3e u
pELICHNH  BOIIPOCOB,
CBSI3aHHBIC c
npodecCHOHANTBHOM
JIeATEIbHOCTBIO;
OIIK-4. Cnocoben HOIIK-4.1. O6ecnieunBaer |3HATH: TUIIOBBIE | YMETh: BbIOUpATH | BiageTn: Bonpocsr g | Bonpocst JUIs
obecrieunBaTh NPOBEJCHUE NpoLECCHl  XUMHYECKOMH | COBpEMEHHOE CIIOCOOHOCTBIO YCTHOTO YCTHOTO
IIPOBEJICHHUE TEXHOJIOTUYECKOTO TEXHOJIOTHH, obopynoBaHue, B | OCYIIECTBIISITH cobeceroBaHMA cobecetoBaHus:
TEXHOJIOTUYECKOTO npotecca COOTBETCTBYIOIINE HauOONBIIEH CTENeHH | TEXHOJIOTHYECKUH 1o Ousers
porecca, UCII0JIb30BATh anmapaTsl ¥ METOJbl HX | OTBEUaroliee TIpo1ecc B| J1aOOpaTOpHBIM
TEXHHYECKHE CPEJICTBA pacdera, OCHOBHBIE | 0COOEHHOCTSIM COOTBETCTBHH c| paboram
JUTSE KOHTPOJIS 0COOCHHOCTH TEXHOJIOTHYECKOTO periamMeHToM "
rapamMeTpoB nepepabaTbIBaeMbIX Tnporecca, ONpeessTh | HCIOIb30BaTh
TEXHOJIOTUYECKOTO BEILIECTB, CIMOCOOBI WX |XapakTep  JBIIKCHUS | TEXHHUYECKUE CPE/ICTBA
npoliecca, CBOUCTB nepepabOTKu M |ra3oB M IKUAKOCTEH, | 1J1s U3MEpEHUsI
CBIPbsl K TOTOBOM MOJATOTOBKH, 3HATh | OCHOBHBIE OCHOBHBIX T1apaMeTPOB
NPOJIYKLUH, MPUHIUIIBI BBIOODA | XapaKTEPUCTHKU TEXHOJIOTHYECKOTO
OCYILIECTBIISITh annapaToB JUIs MOJTYYEHHS | XAMUYECKUX npotecca,
HU3MEHEHHE MapaMeTpoB CBIPbSI Ppas3UyYHOM | MpolecCcoB U | XapaKTepUCTHK
TEXHOJIOTUYECKOTO CTENEHW  JUCHEPCHOCTH, |TIPOLIECCOB TEIUIO- U |UCXOJHOTO CBHIPhSl |
nporecca npH OCHOBHBIE  TIOHATHS O |Maccolepenayu, TIOJTy4EHHOH
N3MEHEHHUU CBOMCTB nogoouu (U3MYECKUX | BBIOIHSATD MIPOyKIINH, METOAMH
CBIPBS. SIBJICHUH, TEOPUH TEIUIO- ¥ | MaTepualbHbIe U | onpeieNieHus
MaccooOMeHa, IPOOJIEeMBI | SHEPreTHIECKHE TEXHOJIOTHYECKHX |
9HeprocOepexeHus U | pacdeTsl IMPOIECCOB H | IKOHOMHYECKUX
9KOJIOTMYECKON  3alllUTHI | allllaparthl; rmokaszateniei  paboThI
OKpYXalolIel cpelpl MpH anmnapaTos;

OKCIUTyaTalluy anrapaTroB.




HOIIK-4.2.
TEXHUYECKHE

TEXHOJIOTHYCCKOTO

IpoLecca, CBOWCTB ChIPbS

Y TOTOBOX NPOAYKIIUH

NOIIK-4.3.

OCYH.[GCTBJ'ISIGT HN3MCHCHHUC

IapamMeTpoB
TEXHOJIOTUYECKOTO
mporiecca

Hcnonwzyer
cpencTaa
JUIsL KOHTPOJISL TapaMeTPOB

3HaTh: OCHOBHBIE
MOHSTHUS, CBSI3aHHBIE CO
CpenCcTBaMU  U3MEPEHMH,
OCHOBHBIE  (pU3UUECKUE
BEJINYNHBI u ux
MIPOM3BOIHBIE,  CIIOCOOBI
BBIPAXKCHUSI
KOHLIEHTPAIM{ U COCTaBOB
(a3, OCHOBHBIC METOBI
aHAJIM30B: BECOBBIC,
ONTHYECKUE,
ANIEKTPOXUMHYECKHUE,

(PU3UKO-XUMUYECKHUE;

3HaTh:
napamMeTpoB
TEXHOJIOTHYECKOTO
Hpouecca U UX BIUIAHHUC
Ha oKasaTean
HpOI/I3BOJII/ITCJ'H)HOCTI/I u
Ka4yecTBa IMPOAYKIIHAH.

B3auUMOCBA3H

YMeThb: HUCNONIB30BaTh
TEXHHUYECKHE CPEACTBA
UL KOHTpOJIL |
N3MCHEHUSA
IapamMeTpoB
TEXHOJIOTUIECKOTO
rporecca, CBOICTB
CBIpbsl ¥ TOTOBOM
MIPOYKIIUH;

YMeTh:  omnpenensiTh
Xapakrep

razoB M JKHIKOCTEH,

JIBMOKCHUS

OCHOBHBIE
XapaKTePUCTUKU
XMUMHUUYECKHX
TIPOLIECCOB u
MIPOLIECCOB  TEIUIO- |
Maccorepeayy,
BBINIOJHATh
MaTepHallbHbIe u
9HEPreTUYECcKHe
pacyeTsl TPOLECCOB U
arnmaparsi;

Baapers:
METOJIaMHU
MPOBEICHUS
(uznueckux
HU3MEpPEHUH,
9KCIIEPUMEHTAIBHBI
MH METOJaMH
oTpeieIeHHSI
(hU3UIECKUX H
¢duzuKo-
XUMHNYECCKHUX
CBOICTB CBIpbsI U
MIPOJYKTOB €TO
nepepadoTKH.

Baagern: Metomamu
aHaM3a ® pacyera
MIPOIIECCOB B
TIPOMBITIICHHBIX
ammaparax, BbIOOpa
UX KOHCTPYKIUH ISt
ONTHUMHU3ALUU
TEXHOJIOTHYECKUX
nokasarenei paboTsI
obopynoBaHus;
CIIOCOOHOCTBIO
OCYILECTBIISITh
TEXHOJIOTHYECKUI
mporiecc
COOTBETCTBHU
peraaMeHToM
HCIIOJIb30BaTh
TEXHUYECKHE
cpencTBa
HU3MEPEHUS
OCHOBHEIX
rapameTpoB
TEXHOJIOTHYECKOTO
mporecca.

o

JJIA

Bomnpocet st
YCTHOTO
cobecenoBaHus
1o

n1abopaTOpPHBIM
pabotam
Bomnpocst IS
YCTHOTO
cobecenoBaHus
o

71a00paTOPHBIM
pabotam

Bompocst
YCTHOTO
cobecenoBaHus:
OUJICTBI

I

Bormpocet IS
YCTHOTO
cobecenoBaHuUs:

OuIIeTHl




OIIK-5. Crniocoben
OCYIIECTBIISTH
9KCTIEPUMEHTAIbHbIC
HCCIICAOBAHMS u
HUCIIBITaHUS 110 3aJaHHOM
METOJIUKE,  MPOBOIMTH
HaOIrOAEHNS n
U3MEPEHUSI C  YUYETOM
TpeOOBaHUN  TEXHUKHU
0€e30MacHOCTH,
o0OpabaTbIBaTh "
HUHTEPIPETUPOBATH
3KCHepI/IMeHTaJ'H)HI)Ie
JTAaHHbIE

HOIIK-5.1.

OcymiecTBiseT
9KCIIEpUMCHTAIbHBIC
HCCIIEJOBAHMS "
HUCIBITAHUSA 1O 3aJaHHOU
METOIUKE

HOIIK-5.3. ObpabatbeiBaet
U HHTEPIPETHPYET
MOJTy4YEeHHbIE
9KCTIEPUMEHTAJIbHBIE
JIaHHBIC

3HaTh: OCHOBHbIE
CBOMCTBa TBEPIbIX,
KUIKUX W Ta3000pazHBIX
cpel, OCHOBHEIE Hamboiee
9acTo TIpUMEHIEMEIC
METOABl W  pacdeTHHIE
OCHOBBI  IIPOIECCOB U
anmapatoB  XUMHYECKOMH
TEXHOJIOTHH, TECOPHIO
OCHOBHBIX TeIIo-
MacCcOOOMEHHBIX,
TUAPOMEXAHUYCCKUX u
MECXaHUYECCKUX
MPOIIECCOB;

3narh: OCHOBHBIC
MATEMATHYCCKHUEC MECTOAbI
pemeHns
po¢eCCHOHATHHBIX
3amad, OCHOBHEBIC
MOHSATHS, CBS3aHHBIE CO
CpeICTBaMU  HM3MEPCHHH,
OCHOBHBIE ¢uzngeckue
BCIIMYHNHBI u ux
IMPOU3BOJHBIC, OCHOBHBLIC
CUCTECMBbI CAUHUIL
U3MEpeHuil  (pHU3MYEeCKuX
BEJINYHH;

YMeTb: MNpakTHYECKU
MIPUMEHATh 3aKOHBI H
¢usmaeckne
TIPUHINIIEL, Ha
KOTOPBIX ~ OCHOBAHBI
TIPOILIECCHI U ammapaTsl,
HEJIOCTaTKN u
OTPaHUYEHUS METOJIOB,
BBINOJHATH
SKCIEpUMEHTANIBHBIE
HCCIIeIOBaHUS o
OIIPEICTICHUIO
apamMeTpoB
YCTPOMICTB u
anmnaparos;

Ymernb:  IIpumensars
MaTeMaTH4ecKHe
METOJIBI
00paboTke
MOJTY4EHHBIX
9KCTIEPUMEHTAIIBbHBIX
JIaHHBIX, UCTIOJIH30BATh
OCHOBHBIE
¢usndeckue,
XHMHUYECKHE u
(U3UKO-XMMHUYECKHE
3aKOHBI, CIIPABOYHbIE U

pu

JIUTEepaTypHBIC
JIaHHBIe, paboTaTh C
uHhopmaruen B
ra00aIbHBIX

KOMIIBIOTEPHBIX CCTAX,

Bnamers: HaBbIKaMH
ITOCTAaHOBKH
SKCIEPUMEHTAIBHBIX
HCCJICIOBaHUH,
COBPEMEHHBIMA
METOJaMH{ TIPOBEICHHUS
pacueToB  OCHOBHBIX
MapaMeTpoOB  XUMHKO-
TEXHOJIOTHYECKOTO
o0opynoBaHus,
METO/IaMH TIPOBEACHHS
(busndeckux
HU3MEPEHUH;

Buagers: HaBbIKaMU
CaMOCTOSTENIbHOM
paboTHI I peleHus
KOHKPETHBIX 3a/1a4
Ha OCHOBE M3YUYCHHUS
paboTHI pa3IHIHOTO
obopynoBaHus,
METOJaMU
OTIpeIeIICHUS
TEXHOJIOTHYECKUX U
9KOHOMHUYECKHX
napaMeTpoB pabOThI
anmapara u
METOAaMH BBIOODPA
KOHCTPYKIIUH.

Bomnpocet st
YCTHOTO
cobecenoBaHus
1o
n1abopaTOpPHBIM
pabotam
Bomnpocsr IS
YCTHOTO
cobecenoBaHus
o

71a00paTOPHBIM
pabotam

Bompocst
YCTHOTO
cobecenoBaHus:
OUJICTBI

Bormpocet
YCTHOTO
cobecenoBaHus:
OUIIETEI

I

IS




4. CTPYKTYPA U COAEP KAHUE JUCHUITIJIMHBI

4.1. PacnipeesieHue TPYA0EMKOCTH JUCHHUILIMHBI 110 BUJaM padoT 1Mo ceMecTpam

O6mast Tpy10EMKOCTh TUCIMUILIMHEBI cocTaBiseT 9 3au.en.324 yacoB, pacupe/iejieHUEe YacoB 0

BHJIaM pabOT U ceMecTpaM IPEICTaBICHO B TaOHIIe 3.

Ta6muma 3 — Pacripeaenenne Tpy10EMKOCTH JUCIUTIIMHBI 110 BUaM paboT MO ceMecTpam

Tpynoémkocthb B yac

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

@opMaT u3yyeHHus TUCIUIIIHHBI OYHast
O0mas Tpy10€MKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 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
3aHsTUsI 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. CamocTosiTeabHasi padora (CPC) 107 44 63
pedepat/acce (MOAroTOBKA)
pacuérHo-rpadudeckas padora (PI'P) (moaroroska) 8 8
KOHTpOJIbHAsI paboTa
kypcoBas padota/mpoekt (KP/KII) (moaroroska)
CaMOCTOSITENTFHOE U3YyUeHHE pa3/iesioB, CAaMOIOATrOTOBKa (popaboTKa |
MOBTOpPEHHE JIEKIIMOHHOTO MaTrepualia W MaTepuana Y4eOHUKOB U 99 44 55
y4eOHBIX MOCOOMH, MOATOTOBKAa K JIAOOPATOPHBIM M MPaKTHUYECKUM
3aHSTHUSM, KOJUIOKBUYM H T.J.)
[ToaroroBka k sx3amMeHy (KOHTPOJIb) 72 45 27




4.2. Copep:xaHue TUCUMILIMHBI, CTPYKTYPHUPOBAHHOE 10 TEMaM

Tabmuma 4 — Conepkanue TUCHIUTUTNHBI, CTPYKTYPUPOBAHHOE 10 TEMaM

IInanupyembie Buasbl yue6Hoii padotsl (4ac)
(KOHTpOJIMpYyeMble) KoHTaKTHad paGoTa s 5 HanMenosamue HaumenoBanue
pe3yJIbTaThl 2 s pa3padoTaHHOrO
=HP) HCIO0JIb3YeMBbIX AKTUBHBIX H
oceoennusi: ko YK; S ey D1eKTPOHHOr0
OIIK: TIK u HanmenoBanue pasaesnoB, TeM = = _ |8 = E S 2 Bun CPC HHTEePAKTHBHBIX Kvpea
> = = 2 £ 2S£ 00pa3oBaTeJbHBIX ype
S @ E |EoflEax p
HHANKATOPBI g SZ8|EEF25E TeXHOTOrHi (TpyAoeMKOCThH B
JOCTUKEHUS 5 S =g |5 % = = X yacax)
. = < 2| S = =
KOMIIETEeHI M = = o ©
4 cemectp
OIIK-2 Pazgen 1 Knaccudukanus OCHOBHBIX MNPOLECCOB XUMHYECKHUX IIpesenTanus Koncnekr nexunit
HOIIK-2.1 npou3BoacTB. OCHOBBI MEXaHOXHMHUM H MeXaHHYecKHe MPOoLecchl.
HOIIK-2.2 Tema 1.1. Marepuanspii u | 1,0 1,0 1,0 ITogroroBka K JEKIHUAM
HOIIK-2.3 DHEPreTHYECKUi  OaJlaHChl, 3aKOHBI [6.1.1], [6.1.2]
OIIK-4 MepeHoca ¥ MPUHIUN  JBIKYIIEH ITogroroBka K
HOIIK-4.1 CUUIBI, pacuer arnmnaparoB MIPAKTUYECKUM  3aHATHAM
HOIIK-4.2 MEPHONYECKOTO ¥ HEMPEPBIBHOTO [6.1.1], [6.1.2], [6.1.8],
HOIIK-4.3 JICHCTBUL. [6.1.9].
OIIK-5 Tema 1.2. OcHoBbl MexaHoxumuu u | 6,0 1,0 7,0 [MoaroroBka K JEKLIUAM
HOIIK-5.1 MexaHudeckue npouecchl  JledexTs [6.1.8], [6.1.9]
HMOIIK-5.3 CTPYKTYPhl ~ TNPH  MEXAHMYECKHX [Toaroroska 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
TPUOOXMUMHYECKOU JIECTPYKIIUH, POJIb [6.1.1], [6.1.2]
TpuOOXUMHYEeCKUX  (DaKTOpoB  Ha
KUHETUKY OJIEKTPOJHOIO PacTBOPEHHS
METAJUIOB, B TIPOUCXOKICHUH KU3HH Ha
3emiie 1 00pa30BaHNH MECTOPOXKICHUIN
OIIK-2 Pazpen 2 CrocoOl W TEOPETHUECKHE  OCHOBHI  F3MENTBUCHUSL. IIpe3enTanus Koncnexr nexmui
HOIIK-2.1 MeXaHOXHMHYECKHE MTPOLIECCH B Pa3IMYHBIX 00JIACTSIX HAYKH M TEXHUKH
HOIIK-2.2 Tema 2.1 Pacuer pabGorer Ha | 1,0 1,0 1,0 IToaroroBka K JIEKIMAM
NOIIK-2.3 H3MeENbUCHHE. [6.1.9]
OIlK-4
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
OIIK-5
NOIIK-5.1
NOIIK-5.3




Ilnanupyembie

Bunnl yueGHoii padoTsl (dac)

(KOHTpOJMpYeMble) KoHTaKkTHas paGoTa s 5 HanMenopanme HaumeHoBaHue
pe3yJabTaThl 2 s pa3paéoTaHHOro
ocBoenus: xkoxa YK; 3 g < HCENOAL3YEMBIX AKTHBHLIX U DJIEKTPOHHOT' 0
. ’ HaumeHoBaHue pa3aenos, TeM = g Eoa Bux CPC HHTEPAKTHBHBIX
OIIK; TIK n = = z |z SRR 00pa3oBaTeILHBIX Kypea
HHIMKATOPDI = S25|Eg g5 =E P . (TPY/10€MKOCTh B
JTOCTUKEHUS g SEG|E%g %X rexuoorim 4yacax)
. = & 2 |la 8§ = =
KOMITeTeHIHI = = (@) o
Tema 2.2 Metogsl MexaHoxumuu B | 3,0 1,0 2,0 I[TogrotoBka K JIEKIUAM
MOAU(UKAIUK  [OJIUMEPOB  POJTH [6.1.9]
TpuOOXUMIYecKuX  ()akTopoB  Ha
KUHETUKY JJIEKTPOAHOTO PACTBOPEHHS
METAJLIOB, B TIPOUCXOKICHUN KU3HH HA
3emiie U 00pa30BaHUH MECTOPOXKICHHUI
Paznen 3. Knaccudpukauusi 000py10BaHusi 11 U3MeJIbYeHH s
OIIK-2 Tema 3.1. Usmenpunremn | 0,5 1,0 1,0 [loaroroBka k ynekuusM 4 | NpeseHTaums
MOIIK-2.1 PACKAIBIBAIOIIETO M Pa3iaMbIBAIOIIETO MPAKTHYECKUM  3aHSATHIM
VOIIK-2.2 JeHCTBHS. [6.1.2], [6.1.8], [6.2.2]
2325-2.3 Tema 3.2. } M3menpunremu | 0,5 1,0 1,0 IloaroroBka K JEKIUAM U
P3IaBIMBAIOLIETO JACHCBHSL. MPAKTHYECKUM 3aHATHAM
Eggﬁ_jé [6.1.2], [6.1.8], [6.2.2]
HOIK-4.3 Tema 3.3. Wsmensuuremn | 0,5 1,0 1,0 ITogrotoBka K JIEKIHAM
OITK-5 MCTHPAIOLLICTO pa3IaBIMBaOIICTO [6.1.2], [6.1.8], [6.2.2]
MOITK-5.1 JICHCTBUSL.
MOIIK-5.3 Tema 3.4. M3mempumrenmu ymapaoro | 0,5 1,0 1,0 I[TogrotoBka K JIEKIIUAM
JIeHCTBHSL. Y napHO-KCTHpAIOLHe [6.1.2], [6.1.8], [6.2.2]
HU3MECIIBYUTECIIN.
Paznen 4. PaspeneHune cbimyynx MarepuanoB Ha  ¢pakuuu. | [logroroska k nexuusam | IIpesenTtanus Koncnexr nekiuii
OIIK-2 HoszupoBannue. [6.1.2], [6.1.8]
HOIIK-2.1
HOIIK-2.2 Tema 4.1. Pasgenenue coimyunx | 1,0 1,0 1,0 IMoaroToBka K JIEKIHUAM
HOIIK-2.3 MaTEpHAJIOB Ha (PAKIIAH. [6.1.2],[6.1.8], [6.2.2]
OIIK-4 Tema 4.2. Jlo3upoBaHue. 0,5 1,0 1,0 IMOAroTOBKA K JIEKIHSIM
HNOIIK-4.1 [6.1.2], [6.1.8], [6.2.2]
NOIIK-4.2
MOTTK-4.3 CamocrosiTesibHasi ~ padora 1o
OIIK-5 OCBOCHHIO 4 pa3jesia:
NOIIK-5.1 pedepar, 3cce (Tema)
MOIIK-5.3 pacuérHo-rpadpuyeckas paGora
(PI'P)
KOHTpOJIbHasi padoTa
Hroro 1-4 pazgeny 16,5 - 10,0 18,0
OIIK-2 Paznea 5. 'mapaBanka [6.1.2], [6.1.6], [6.2.1]
NOIIK-2.1 Tema 5.1 I'unpocraruka. | 5,0 - - 4,0 [6.1.2], [6.1.6], [6.2.1]
NOIIK-2.2 Jduddepennnanbueie ypaBHEHHUS
OIIK-5 paBHOBecHs  Diizepa. OcHoBHOE




Ilnanupyemblie Buasbl yue6Hoii padoTsl (4ac)
(KOHTpOJMpYeMble)
pe3yJbTaThl
ocBoeHus: koa YK;
OIIK; IIK n
HHANKATOPHI
AOCTHKEHUS
KOMIeTeH Uit
HOIIK-5.1 YpaBHEHHE THAPOCTATHKH. Cuna
HNOIIK-5.2 IaBIIEHUS JKMUOKOCTA Ha OOKOBBIE
HOIIK-5.3 MOBEPXHOCTH  COCYy/a. 3akoH
Apxumena. [Ipubops! s m3MepeHus

JIABIICHUS M BaKyyMa.

Tema 5.2 T'unpoauuamuka. OcHosHbie | 3,0 - 2,0 50 [6.1.1], [6.1.2], [6.1.6],
XapaKTepUCTUKH KHUJKOCTEH. [6.2.1]

Pexxumpbl JBHXXCHUA KHUOKOCTH.
YpaBHenue CIIOIIHOCTH
(HEepa3phIBHOCTH) MIOTOKA.
JuddepennnanbHubie ypaBHEHHS
JOBIDKEHUsT  Oimepa.  YpaBHeHHA
Bepuynnu 1 uneanbHOU U peaabHOU
)Kuakocted. YpaBHeHue [lapcu —
BeiicOaxa. [loTepn Hamopa mo ummHE
TpyOoIpoBoa TpPH JaMUHAPHOM U
TypOyJICHTHOM pEXUMaxX JBIDKCHHS
KHUJKOCTH. TpyGonpoBoabI.
Wcreuenue xuakocrelt U3 cocyza.
Tema 5.3. YpaBuenusi bepuymm s | 2,0 - 2,0 50 [6.1.1], [6.1.2], [6.1.6],
UJIeNIbHOM M peajbHOW IKHMIKOCTEH. [6.2.1]

VYpasuenne Jlapcu — BeiicbOaxa.
Ilotepu Haropa o JUTUHE
TpyOOIIpOBOAa NpPH JIAMUHAPHOM H
TypOyJIEHTHOM pEXUMaxX JBHKCHHS
JKHUJIKOCTH.

Tema 5.4. TpybonpoBosl. Ucreuenue | 1,0 - - 1,0 [6.1.1], [6.1.2], [6.1.6],
JKHJIKOCTEH U3 COCY/Ia. [6.2.1]
CamocrosiTeabHAasi ~ paGora 1o
OCBOEHMIO 5 pa3gea:

pedepart, 3cce (Tema)
pacuérHo-rpaduyeckas padora
(PI'P)

KOHTpOJIbHasi padoTa

HToro no 5 pazneny 11,0 - 4,0 15,0

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT' 0
Kypca
(Tpy10eMKOCTh B
yacax)

KonTakTHas padora HaumeHoBaHue

HCNOJb3yeMbIX AKTHBHBIX H

Bupg CPC MHTEPAKTHUBHBIX

00pa3oBaTebHbIX
TEXHOJIOTHii

HaunmeHoBaHue pa3iejioB, TEM

s1 padora
CTYAEHTOB (4ac)

KHe
3aHATHS
CaMocTosiTeIbHA

Jexnun
padoThI

IIpakTHuec

JlabopaTop
HbIe

OIIK-2 Pa3nen 6. Hacocnl IIpe3enTanus KoHcnekr nexnmii

HOIIK-2.1 Tema 6.1. Omnpenenenue u| 20 - 3,0 6.1.1], [6.1.2], [6.1.4],
NOIIK-2.2 KiIaccu(UKaUs HACOCOB, THITOBas [6.2.1]




Ilnanupyembie

Bunnl yueGHoii padoTsl (dac)

(KOHTpOJMpYeMble) KoHTaKkTHas paGoTa s 5 HanMenopanme HaumeHoBaHue
pe3yJabTaThl 2 s pa3paéoTaHHOro
ocsoennusi: ko YK; S § =< HCTOTLIYEMBIX AKTHBHLIX H D1eKTPOHHOT0
OIIK: TIK u HanmenoBanue pa3aesnoB, TeM = = _ |8 = E S 2 Bun CPC HHTEPAKTHBHBIX Kvpea
. = Sof2|EL EEEE 00pa3oBaTeabHbIX yp
HHIMKATOPDI 2 S2S|Egk g = s . (TPY/10€MKOCTh B
JAOCTHIKEHUS bl S EEg |§ = = = = TexHoaoriu qacax)
. = < 2| S = =
KOMIeTeHImii = = o ©
OIIK-5 cxema HACOCHOM YCTaHOBKH.
HOIIK-5.1 OcHOBHBIE XapaKTePUCTHKH
HOIIK-5.2 HACOCHOHM YCTaHOBKH.
HOIIK-5.3 Tema 6.2 KoHCTpyKIIMH HACOCOB. 1,0 - 2,0 [6.1.1], [6.1.2], [6.1.6],
[6.2.1]
CamocrosiTeIbHAsI  padoTa MO
0CBOEHMIO 6 pa3nena:
pedepar, 3cce (Tema)
pacuérHo-rpaguyeckas pabora
(PT'P)
KOHTpOJbHasi padoTa
Hroro no 6 paznexy 3,0 - - 50
OIIK-2 Pazgen 7 C:kaTue ra3os IIpesenTanus Koncnekr nexunit
HOIIK-2.1 Tema 7.1 Knaccudukamms u | 1,0 - - 2,0 6.1.1], [6.1.2], [6.1.4],
HOIIK-2.2 YCTPOMCTBO KOMIPECCOPOB. [6.2.1]
OIlIK-5 Tema 7.2 O6Gnactu npumenenus | 0,5 - - 2,0 6.1.1], [6.1.2], [6.1.4],
HOIIK-5.1 KOMITPECCOPOB [6.2.1]
HOIIK-5.2 CamocrosiTeIbHasi  paGora  mo
HNOIIK-5.3 0CBOEGHHIO 7 pa3jiela:
pedepar, 3cce (Tema)
pacuyérHo-rpaduueckas padora
(PT'P)
KOHTpOJbHasi padoTa
HToro no 7 pazneny 15 - - 4.0
OIlIK-2 Paznen 8 I'mapomMexaHHUyecKHe Mpouecchl IIpe3eHTanus Koncnekr nexunit
NOIIK-2.1 Tema 8.1 Paznenenue Heognopoausix | 2,0 - - 3,0 [6.1.1], [6.1.2], [6.1.6],
HOIIK-2.2 cucteM.  MarepuanbHelii  OanaHc [6.2.1]
OIIK-5 rpoliecca pas3aeJIeHHs
HMOIIK-5.1 CamocrositenbHass  paora  mo
HMOIIK-5.2 0CBOEHHIO § pa3jea:
HOIIK-5.3 pedepar, 3cce (Tema)
pacuérHo-rpaduyeckas pabora
(PI'P)
KOHTpOJIbHasi padoTa
Htoro no 8 pazneny 2,0 - - 3,0
Htoro no 4 cemecrpy 34,0 - 17,0 44.0

5 cemecTp




Ilnanupyembie

Bunnl yueGHoii padoTsl (dac)

(KOHTpOJMpYeMble) KoHTaKkTHas paGoTa s 5 HanMenopanme HaumeHoBaHue
pe3yJabTaThl 2 s pa3paéoTaHHOro
ocoeHus: koa YK; = § g < HCTOAL3YEMBIX AKTHBHBIX H DJIeKTPOHHOI 0
OIK: IK HaumeHoBaHMe pa31esioB, TeM = & _ |8 o =S 8 Bux CPC HHTEPAKTHBHBIX KVDea
> = = 2 | Sl eS8 & 00pa3oBaTebHbIX ype
® Q= [N o @mbBEax P
HHIUKATOPBI g SZ2|EE§2CE TeXHONOMMiL (Tpy/10eMKOCTh B
JOCTUKEHUS S S =g |5 % = = X yacax)
. = < 2| S = =
KOMIEeTeHIii = = Q 3}
OIIK-2 Pa3gen 8 I'mapomMexaHHUyecKHe MPOIECCHI
HOIIK-2.1 Tema 8.2 OcaxneHue B |70 - - 2,0 [6.1.1], [6.1.2], [6.1.6], | IlpescHTarms Koncnekr nexnumii
HOIIK-2.2 TPaBUTAIMOHHOM roJie [6.2.1]
OIIK-5 (oTcramBaHue). HenTpobesxnoe
HNOIIK-5.1 OCaX/IeHUE B HEOJHOPOITHBIX KHUIKUX
HOIIK-5.2 CHUCTEMAX. Pazngenenue
HOIIK-5.3 HEOJIHOPOIHBIX Ta30BBIX CHCTEM.
Tema 8.3 ®duisTpoBanue. OcHoBHOe | 4,0 - - 1,0 [6.1.1], [6.1.2], [6.1.6],
ypaBHCHHE (GuNbTPOBaHUS. [6.2.1]
KoHcTpykuuu GuIbTpoB.
Tema 8.4 IlepemenmmBanue. Crioco0sr | 4,0 - - 1,0 [6.1.1], [6.1.2], [6.1.6],
U HMHTEHCHBHOCTH IEpEeMEIINBaHUSI. [6.2.1]
Kouctpykuuu MEXaHUYECKUX
MeIangoK. 3aTpaThl DJHEPrUM Ha
MepeMeIInBaHUE HproTOHOBCKHX
JKUIKOCTEH.
CamocrosiTesibHasi ~ padora 1o
ocBoeHMIO 8 pazgena:
pedepar, 3cce (Tema)
pacuérHo-rpaduuecKas pa6ora
(PTP)
KOHTpOJbHasi padora
Htoro no 8 pasnenry 15,0 - - 4,0
OIIK-2 Pa3nen 9. Tenioo6MeHHBIE POIECCHI. 6.1.1], [6.1.2], [6.1.4], | Ipe3enrarus Koncnekr nexuunit
HOIIK-2.1 [6.1.7], [6.2.1]
HOIIK-2.2 Tema 9.1. Temnosoit Oamanc u | 6,0 8,0 - 9,0 6.1.1], [6.1.2], [6.1.4],
OIIK-5 OCHOBHOE ypaBHEHHUE TEILJIONEPEaayH. [6.1.7], [6.2.1]
NOIIK-5.1 TemnoBoe moxobue. TemnooTnaya 6e3
NOIIK-5.2 W3MEHEHHUs W C  M3MEHEHUEM
HOIIK-5.3 arperaTHoro COCTOSIHUSI.
Koncrpykunu TETI000OMEHHBIX
annapaTos.
Tema 9.2 Konpaencanus. 3,0 4,0 - 4,0 ITogroToBKka K JIEKIIHAM
6.1.1], [6.1.2], [6.1.4],
[6.1.7] [6.2.1]
Tema 9.3. Brmapusanue. OcHoBHble | 4,0 - - 1,0 6.1.1], [6.1.2], [6.1.4],
BEJINYMHBI, XapaKTepu3yolye [6.1.7], [6.2.1]




Ilnanupyembie

Bunnl yueGHoii padoTsl (dac)

(KOHTpOJMpYeMble) KoHTaKkTHas paGoTa s 5 HanMenopanme HaumeHoBaHue
pe3yJabTaThl 2 s pa3paéoTaHHOro
= o 5 HCIO0JIb3YeMbIX AKTUBHBIX U
ocBoeHus: koa YK; = ey DJIeKTPOHHOT0
HaumeHoBaHMe pa31esioB, TeM = g Eoa Bux CPC HHTEPAKTHBHBIX
OIIK; IIK u = e 3 | = g 3¢ e Kypca
= S o kB |52wfESE 00pa3oBaTeILHBIX
HHIUKATOPBI = Sz |E=fH e = . (TpynoeMKocTh B
< S EY |¥ ¥ g SR X TEXHOJIOTUH
JTOCTUKEHUS ) S S | g = > 4yacax)
” = < 2| = S = [
KOMIIeTeHIii = = (@) o
paboTy BEIIAPHOTO armmapara.
CamocTosiTeJibHasi ~ padora 1o
OCBOEHHIO 9 pa3ieiia:
pedepart, 3cce (Tema)
pacuérHo-rpadpuueckas padora
(PI'P)
Hroro mo 9 paznery 13,0 12,0 - 14,0
OIIK-2 Pasgen 10. MaccooOMeHHBIE IIpe3enTanus Koncrexr nexmmit
MOIIK-2.1 Tema 10.1. 1 Mexaamm u | 2,0 - - 0,5 [MomroroBka Kk JIEKIUSIM
MOIIK-2.2 MaTepHanbHbIH GanaHc 6.1.1], [6.1.2], [6.1.4],
OHK;(S L Maccornepeiayu. [6.2.1]
MOTIK-5. Tema 10.2. OcHoBble 3akoHb | 4,0 - - 2,0 [MomroroBka K JIEKIUSIM
HOIIK-5.2
MOIK-5.3 Maccornepeaau. OcHoBHOE 6.1.1], [6.1.2], [6.1.4],
' ypaBHEHHE Maccornepeaau. [6.2.1]
3aBUCHMOCTD MEKITY
ko3 dunmeHTaMu Maccornepeaadn 1
MacCOOTJauH.
JlabopaTopnas pabota mo teme 10.2. - 8,0 - 8,0 IMoaroroska K
HccnenoBanue mporiecca nmabopaopHBIM paboTam
AIIEKTPOAHAITH3A. Hccrnenosanue 6.1.1], [6.1.2], [6.1.4],
nporiecca audHy3uu uepes MOPUCTYIO [6.2.1], [6.2.4].
quadparmy.
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. AncopOuwsi. 3,0 0,5 6.1.1], [6.1.2], [6.1.4],
[6.2.1]
Tema 10.5. [eperonka ul 80 7,0 4,0 6.1.1], [6.1.2], [6.1.4],
peKTU(UKALHSL. Knaccudukarys [6.2.1]
OmHapHBIX cMeceil. [IpaBmiio ¢a3 u [ToaroroBka K
OCHOBHbBIE 3aKOHBI MePErOHKH. naboparopHeiM  paboram
KpuBbie paBHOBecHS. Ipocras 6.1.1], [6.1.2], [6.1.4],
neperonka. Pexkruduxaiusi. [6.2.1], [6.2.4].
Tema 10.6 Dxcrpakuus. Dkcrpakuus | 4,0 2,0 6.1.1], [6.1.2], [6.1.4],
U3 JKUJIKUX ¥ TBEPABIX CUCTEM. [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

Jlexkuuu
padoThI
KHe
3aHATHS

IIpakTHuec

JlabopaTop
HbIe

s1 padora
CTYAEHTOB (4ac)

Bupg CPC

HaunmeHnoBanue
HCNOJb3yeMbIX AKTHBHBIX H
HHTEPAKTHBHBIX
00pa3oBaTebHbIX
TEXHOJIOTHii

Tema 10.7. Cymka. Buasl cBs3u
BIarm C MarepuasioM. Kwunetnka
CcylIKd. MaTepuanbHbli U TEIJIOBOM
0aaHC peanbHOTo MPOIEcca CYMIKH.

o |CamocTosiTeIbHA

[=)

6.1.1],
[6.2.1]

[6.1.2], [6.1.4],

JlaGopaTopnas padora nmo teme 10.7.
Cymka. Onpeneenne
K03(puIUEeHTa TIHIPABIHYECKOI0
CONPOTHBJICHHS.

7,0

7,0

ITonroroska K
nmabopaTopHEIM  paboTaM.
6.1.1], [6.1.2], [6.1.4],
[6.2.1], [6.2.4].

Tema 10.8. Kpucrannuzanusi.
KuHeTrka mporecca KpucTalIn3aiui

4,0

1,5

6.11], [6.1.2],
[6.2.1]]

[6.1.4],

Tema 10.9 MemOpaHHbIE MPOLIECCHI.
TeopeTndyeckue OCHOBBI pa3JelCHUS
00paTHBIM 0CMOCOM u
yabTpaduiIbTpanmeii.

6,0

2,0

[6.1.1, [6.1.4], [6.1.5]

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT' 0
Kypca
(Tpy10eMKOCTh B
yacax)

CamocrosiTeibHast ~ pa6oTa 1o

0CBOEHMIO 3 pa3jesa:

pedepar, 3cce (Tema)

pacuérHo-rpaduueckasi padora

8,0

(PTP)

KOHTpOJbHas padora

Hroro no 10 pa3neny

38,0 22,0 -

45,0

HUTOI'O 3a 5 cemecTp

51,0 34,0 -

63,0

HUTOI'O no xucuuijinHe

85,0 34,0 17,0

107,0




TEKYIIIUA KOHTPOJIb YCIEBAEMOCTH Y IIPOMEXKYTOUYHAS ATTECTALIAA 11O
HNUTOI'AM OCBOEHUS JUCHHUIIJINHBI.
Jnst ocylIecTBIEHHS  TEKYILETO oOyuaronuxcst  c(hOpMYIUPOBAHBI
TEOPETUYECKHE BOIIPOCHI IO TeMaM Jab0PaTOPHBIX pabOT M MPUMEPHI 3aJaHU IS KOHTPOIBHBIX paboT.
Taxxe chopMUPOBaH NIEPEUCHHb BOIIPOCOB, BEBIHOCUMBIX Ha IMPOMEKYTOYHYIO aTTECTAINIO B hopMe

KOHTPOJII  3HAHUU

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

Omnucanue mokasareyieii ¥ KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONMMCAHKE KAl OLICHUBAHMS IIPH
TEKYyIIEM KOHTpoJie (KOHTPOJIbHBIC HEJENM) W OLEHKA BBINOJIHEHUS JAaOOpaTOPHBIX PadOT MPUBEIEHO B
Tabmure 5.

Tabnuma 5 — Onucanue nokasaresneil 1 KpUTEpUEB KOHTPOJIS YCIIEBAEMOCTH, OIMCAHUE IIKaJl OLCHUBAHUS
IIPU TEKYIIEM KOHTpPOJe (KOHTPOJIbHBIC HEIEIH) U OLIEHKA BBITTOJIIHEHUS JIa0OpaTOPHBIX paboT

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 HeynosnersopurensHo

HpI/I IMPOMEIKYTOUHOM KOHTPOJIC YCIIEBACMOCTb CTYACHTOB OLICHUBACTCA II0 tleTI:'IpeX6a.]'I.]'IbHOI‘/’I

CUCTCMC (OTJIMYHO», «XOPOLIO», KYAOBJICTBOPUTCIbHO», «HCYAOBJICTBOPUTCIILHO.




Ta6muma 6 — Kputepuu olleHMBaHUS Pe3ysIbTaTa 00yUEHHUS 10 JUCITUIUIMHE U ITKaJIa OI[CHUBAHUS

Kputepun onennBanus pe3yJbTaToB 00y4eHUs!

Orenka Ornenka Ornenka Ornenka
Ko u Kox n HanmeHoBaHue «HEYIOBJIETBOPHUTEILHO» «YAOBJIETBOPHTEJILHO» «xopouo» / «OTJIUYHO» /
HAaUME€HOBaHHUE HHAUKATOPA T0CTHKEHMS / «HE 3aYTCHOY / «3a4TEHO» «3aYTECHO» «3a4YTECHO»
KOMIIeTeHIIMH KOMIIeTeHIIMH 0-59% 60-74% 75-89% 90-100%
OT max peUTUHTOBOMI OT max peUTUHTOBOMI OT max peUTUHTOBOM OT Max PEUTUHTOBOM
OLICHKU KOHTPOJIS OLIEHKH KOHTPOJIS OLIEHKH KOHTPOJIS OLIEHKU KOHTPOJIsS
OIIK-2. Cnocoben HOIIK-2.1. Ucnonesyer | He 3makom ¢ wmaremarnueckumu | CmaGo 3HaKOM ¢ |XopoImIo 3HaKOM ¢ [Biajgeer MaTeMaTH4eCKUMU
HCTIONb30BaTh MaTeMaTHYECKUe METOABI Ul | METOZaMH MUl PEHICHUs 3a7ad | MaTeMaTHYeCKHMHU MaTeMaTHIECKIMHU METOJaMH JAJsI  PEUICHUS
MaTeMaTHIecKHe, peneHust 3agad | mpodecCHOHANBHON METOJaMH JUIi PEIICHUS [METOAAMH U1 pEIICHUS Banad NpoecCHOHAIbHOU
¢usnaeckue, npodeccnOHaNBHON JIESITETTHHOCTH. 3a/1a4 mpoeCCHOHANBHON [3a/1a4 MTPO(ECCHOHATIBHON  [TESTETHHOCTH.
(I)I/ISI/IKO-XI/IMI/I‘IGCKI/I@, ACATCIBbHOCTH. He HUMECT IIOHATHA O | ACATCIbHOCTHU. NCATCIBbHOCTH. OTIM4HO 3HaKOM C
XUMHUYCCKHUEC MCTO/AbL COBPEMECHHOM COCTOsSTHUH Nwmeet cna61>1e nouatus o | Umeet HOpMaJIbHBIC |[COBPEMECHHBIM COCTOSAHHUCM
JUIsl pELLIeHNs 3a1a4 UCCJENOBAaHMH B YKa3aHHBIX | COBPEMEHHOM COCTOSIHUM |[IOHSITHS O COBPEMEHHOM [HCCIIeIOBaHHUI B
po¢heCCHOHATBHOM 00nacTsIX 3HaHUH. HccaeJ0BaHuI B [COCTOSHMM HCCJIEJOBAHUI B [yKa3aHHBIX obmacTsx
JIESTEILHOCTH. YKa3aHHBIX o0nacTsax |yKa3aHHBIX o0acTax BHAHUH.
3HAHUU. 3HaHUMU.
NOIIK-2.2. Ucnonw3yer | He 3Hakom ¢ ¢usuyeckumu | Cnabo 3HaKoM ¢ |XopolIo 3HakoM ¢ [Bmageer ¢busnuecKuMu
¢usmyeckne  METOABI Ul | METOAAaMHM MUl pelIeHus 3anad | GU3MUECKMMH MeToJaMu |(pU3MIeCKUMHU METOJlaMH METOJaMU JUIA  PEIICHHA
pemnieHust 3aja4d | mpodecCHOHANBHON JUIL  pelIeHus — 3a1ad |aus pemnieHns 3aja4y Bajgad npoecCHOHATHHON
npodeccrnoHanbHOIM JIeSTEIILHOCTH. npodeccrnoHaNbHOM npodeccrnoHaIBEHOI e TeTbHOCTH.
JeATEIIBHOCTH He nMeeT TIOHATHSA 0 | AEATEIBHOCTH. TIeSITEIIbHOCTH. OTtnuHO 3HAKOM c
COBPEMEHHOM cocrostanu | Mmeer cnadvle monsiTus o | Mmeer HOPMAaJIBHBIE |COBPEMEHHBIM COCTOSTHHEM
WCCIEJOBaHUH B YKa3aHHBIX | COBPEMEHHOM COCTOSIHUM |IOHSTHS O COBPEMEHHOM [HCCIIeIOBaHUH B
001acTsIX 3HAHUH. HCCIIEI0OBaHUIM B |COCTOSIHUU HCCJIEIOBAaHUI B |[yKa3aHHBIX obacTsax
YKa3aHHBIX 007acTAX |yKa3aHHBIX o0nacTax BHaHHUH.
3HAHUU. 3HaHUMU.
NOIIK-2.3. Ucnonssyer | He 3HAKOM c ¢usuko- | Cnabo 3HakoM ¢ (husmko- |Xopoiro 3HaKoM ¢ (u3uko- [Brageer ¢usuKo-
(1)H3I/I‘IGCKO-XI/IMI/I‘-IGCKI/IC XUMHUYCCKHUMHU METOAaMH JJIs1 XUMHYECKHMMU METOAaAMHU |XUMHWYCCKUMHU METOAaAMHU XHUMHUYCCKHUMHU METOJaMH
METOIBl JUIsl PEelICHHs 3ajay | peleHus 3aja4 | Ausl  pelleHus  3aj1ad (i pemeHus 3aja4 s peleHus 3aja4
npodeccrnoHabHOM npodeccrnoHabHOM npodeccrnoHabHOM npodeccrnoHaIbHOM mpodeccrnoHaIEHOM
JIeITeIILHOCTH. JIeSITeIIbHOCTH. JIeSITeIIbHOCTH. NIeSITeIIbHOCTH. e TeTbHOCTH.
He nMeer TIOHATHS o | Mmeer cnabsie nonsitus o | meer HOpManbHble | OTIMYHO 3HAKOM c
COBPEMEHHOM COCTOSIHUM | COBPEMEHHOM COCTOSIHMM |[[OHSTHSI O COBPEMEHHOM [COBPEMEHHBIM COCTOSHHEM
WCCIEJOBaHUH B yKa3aHHBIX | MCCIICJOBAHUM B [COCTOSIHUHM HCCIIEJIOBAaHUN B [CCIICAOBAHUM B
obJacTsix 3HaHUM. YKa3aHHbBIX o0nacTax |yKa3aHHBIX obnacTsx [yKa3aHHBIX obnactax
3HAHUU. 3HAHUU. BHaAHUMU.
OIIK-4. Cnocoben NOIIK-4.1. O6ecneunBaer | He CrocoOeH obecrieunBath | Ciabo 3HaKOM ¢ | XopoIo 3HaKOM ¢ | Bmameer  cmocoOGHOCTHIO
o0ecIeunBaTh MPOBEACHUE TEXHOJOTHYCCKOTO IIPOBEACHUEC TEXHOJIOTHYCCKOI'O | TEXHUYCCKUMU TEXHOJIOTUYCCKHUMHU OCYHIECTBJIATDH
MPOBEJICHUE fpotecca npotecca, HCIIONIb30BaTh | CPEACTBAMH JJIsi KOHTPOIIS | TPOLECcCaMHy, TEXHOJIOTHYECKUI
TCXHOJIOTHYCCKOTO TCXHUYCCKHEC CpeacTBa JUI rnapamMmeTpoB TEXHUYCCKUMU CPEACTBAMU Ipo1ECC B COOTBETCTBUU C
npotiecca, KOHTPOJIS [apaMeTpoB | TEXHOJIOIMYECKOTO KOHTPOJIS [apaMeTpoB | perjJaMeHToOM u
HCIIOJIb30BaTh TEXHOJIOTHYECKOT'0 npoiecca, | mpoiecca. TEXHOJIOTHYECKOTO UCIIOJIb30BaTh




Kputepun onennBanns pe3yJbTaToB 00y4eHUs!

OreHka Onenka Onenka Onenka
Koa u Kox n HanmeHoBaHue «HEYIOBJIETBOPHUTEILHO» «YAOBJIETBOPHTEJILHO» «xopoumo» / «OTJIUYHO» /
HAaUMCHOBaHHE WHINKATOPA NOCTHKCHU S / «He 3a4TeHO» / «3a4TEeHOY «3a4YTCHO» «3a4TEHO»
KOMIIETeHIMH KOMIIETEHIIMH 0-59% 60-74% 75-89% 90-100%
OT max peUTUHTOBOMI OT max peUTUHTOBOM OT max peUTUHTOBOMI OT Max pPEUTUHTOBOM
OLICHK! KOHTPOJISI OLIEHKH KOHTPOJISI OLICHKH KOHTPOJISI OLIEHKH KOHTPOJISI
TEeXHUYECKUE CBOICTB  CBIppst M ToTOBOHU | MMmeer OrpaHUYCHHBIE | Ipollecca M M3MCHEHHEM | TEXHHYECKHE  CPEACTBa
cpencTBa s HPOAYKLHH, OCYIIECTBIIATE | ITO3HAHUS [UIS IPOBEACHUS | €ro MapaMeTpoB. IUIsL U3MEPEHUST OCHOBHBIX
KOHTPOJIS U3MEHEHHE HapaMeTpoB | TEXHOJIIOTHYECKOTO apaMeTpoB
rapameTpoB TEXHOJIOTMYECKOT0 IIpoliecca INpH | mpolecca. TEXHOJIOTUYECKOTO
TEXHOJIOTUYECKOTO WU3MEHEHHUHU CBOWCTB CBHIPHSI. nporecca, XapakTepUCTUK
npolecca, CBOHCTB He 3HakoM ¢ TEXHHYECKHUMHU UCXOAHOTO  CHIpbSI W
CBhIpbs U TOTOBOM CpelcTBaMM KOHTPOJIS IMapaMeTpoB MIOJIyYEHHOW IPOAYKLUH,
MPOIYKLUH, TEXHOJIOTUYECKOT0  TIpolecca | METOAaMH  OIpe/eNICHUS
OCYIIECTBJIATH JACATCIBbHOCTH. TCXHOJIOTHYCCKHX n
WU3MEHEHHE 9KOHOMHYECKHX
napaMeTpoB nokasarenen paboThI
TEXHOJIOTUYECKOTO anmnaparos.
rpolecca npu HOIIK-4.2. Ucnonesyer |He CTIOCO0CH ucnonp3oBats | Crnabo 3HAKOM  C | YMeer UCTONb30BaTh (OTIMYHO 3HAET M yMEEeT
W3MEHEHHH CBOMCTB | TEXHHYECKHE CpEICTBA JUIS | TEXHUYECKUE cpencraa 01l | GM3HYECKHMMH  METOJaMH | TEXHHYECKHE CPEICTBA JUIS [MCIIOJB30BATh  Pa3iIMYHBIC
CBIPBSL. KOHTPOJIS apaMeTpoB | KOHTPOJII NapaMeTpoB | JUIi  pemeHHs  3a4ad | KOHTPOIsS ¥ W3MEHCHHS TEXHHYECKHE CPEACTBA JUIs
TEXHOJIOTUYECKOr0 IIpoliecca, |TeXHOIOTHYECKOro nporecca, | IpoecCHOHAIbHON rapameTpoB KOHTPOJISI W HM3MEHEHUs
CBOICTB CBIPbS U TOTOBOH |CBOICTB CBIPbs u TOTOBOM | 1€ATEIBHOCTH. HMeer | TEXHONOIHYECKOTO rapaMeTpoB
MMpOAYKIIUHN MMPOAYKIIUU, HE BJIaJICET OCHOBHBIMU cna6me TIOHATHA 0| mIpouecca, CBOMCTB ChIPpbA U [TEXHOJOTUYCCKOTO
IIOHATUAMU, CBA3aHHBIMH CO| COBpEMCHHOM COCTOSIHMHU | TOTOBO# MMpOAYKIINH, [[IpoLecca, CBOICTB ChIpbA U
Cpe/ACTBaMU M3MEPEHHUil, He 3HAKOM | UCCIIe0BaHuil B| XOpOUIO BJIQJIEET METOJIAMH [FOTOBOH MTPOJIYKIIMH.
OCHOBHBIMU (bU3NYIECKUMH | YKa3aHHBIX obnacTsix | mpoBeAeHUst  (HU3UMYECKUX
BENIMYMHAMH U UX POM3BOJHBIMHU. | 3HAHHWH, IUIOXO BIAJeeT | U3MEPEHHUIA, npH
METOJaMH NPOBENICHUS | IKCIIEPHMEHTAIEHOM
(bU3HYeCKHX M3MEpPeHUH M| onpeneieHus (QU3HISCKHX
METOAaMH  ONpENeNCHUs | 1 (HU3HKO-XUMHUYECKHX
CBOIfCTB CBIPBSI U| CBOHMCTB CBIPBSI "
NPOIYKTOB €ro | IpPOAYKTOB ero
nepepabOTKH. nepepabOoTKH.
NOIIK-4.3.  Ocymectsiser | He 3HaeT B3anMocBsizu napamerpoB| Crnabo TpeacTaBiseT Xoporio npeactaBiseT [(OTINIHO BIIAJICET:
W3MEHEHHE MapaMeTpoB | TEXHOJOTMYECKOTO Mpoliecca M HUX | B3aMMOCBA3b IaPaMETPOB  p3aMMOCBSI3b [apaMeTpoB METOIaMH  aHalh3a |
TEXHOJIOTUYECKOT0 IIpoLecca | BIMSIHHE Ha IIOKa3aTelH | TeXHOJIOTHYECKOTo 'eXHOJIOTHYECKOro Ipolecca [pacdeTa  IPOIECCOB B
MMPOU3BOAUTCIILHOCTH W Ka4deCTBa | MPONECCCa U X BIIMAHUC HA [ UX BJIMAHUEC HA IMOKA3aTCIN [IPOMBINIJICHHBIX
npoaykuuu. He BrnajgeeT mMeronamu| mokasaTesnd IPOM3BOAUTEIHHOCTH W jammaparax, BbelOOpa  HX
aHAJIM3a M pacyera IPOLECCOB B| IPOU3BOAUTENHLHOCTH U cayecTBa npoaykKiuu. Crnabo [KOHCTPYKIUH JUIst
TIPOMBIIIJIEHHBIX anraparax, | KauecTBa IPOAYKIHH. JaJeeT METO/JaMH aHajIu3a [ONTHMU3aluu
BbIOOpa wuX KoHcTpykmmu uist| Crnabo BiajeeT METOAaMH fI  pacyera MpOLECCOB B [TEXHOJOTHYECKHX
ONITHUMU3ALNT TEXHOJOTMYECKHX | aHaJIM3a U pacyera TPOMBIIUICHHBIX anliapaTax. [OKa3aTeJeH, "
rokasaTesield paboTel 000py/I0BaHMS | POLIECCOB B OCYIIECTBIISTH
MPOMBIIIIEHHBIX [TEXHOJIOTHYECKUH TTPOIIecc




Kputepun onennBanns pe3yJbTaToB 00y4eHUs!

OreHka Onenka Onenka Onenka
Koa u Kox n HanmeHoBaHue «HEYIOBJIETBOPHUTEILHO» «YAOBJIETBOPHTEJILHO» «xopoumo» / «OTJIUYHO» /
HAaUME€HOBaHHUE HHAMKATOPA T0CTHKEHMS / «HE 3aYTEHOY / «3a4TEHO» «3aYTECHO» «3a4YTECHO»
KOMIIETeHIMH KOMIIETEHIIMH 0-59% 60-74% 75-89% 90-100%
OT max peUTUHTOBOMI OT max peUTUHTOBOM OT max peUTUHTOBOMI OT Max pPEUTUHTOBOM
OLICHK! KOHTPOJISI OLIEHKH KOHTPOJISI OLICHKH KOHTPOJISI OLIEHKH KOHTPOJISI
anmaparax. c HCIIOb30BaHHEM
TEXHUICCKNUE CPEACTBA IS
M3MEPEHNA OCHOBHBIX €TO0
napamMmeTpoB.
OIIK-5.  Cmnocoben | MOIIK-5.1.  OcymectBusier | He ymeer npakruuecku npumensaTs | Cia0o BiajeeT HaBblKaMu | XOpOLIO 3HAeT OCHOBHBIE | OTIIMYHO 3HAET TEOPHIO
OCYIIECTBJIATH OKCIICPUMCHTAJIbHBIC 3aKOHbI U (IJI/I3I/I‘IGCKI/IC MPUHIUIIBI, | TIOCTAHOBKH CBOMCTBa TBEPABIX, KXUAKUX [ OCHOBHBIX TCILIO-
OKCIICPUMEHTAJIbHBIC HUCCIICAOBAHUA W HCIBITAHHUA Ha KOTOPBIX OCHOBAHBI IMPOUECCHI U | SKCIEPHUMCHTAJIb-HbBIX n Fa3006paSHLIX cpea, MaCCOO6MeHHbIX,
HUCCICA0BAaHUA n | o SaﬂaHHOﬁ MCTOJUKEC armnaparsl, HCOOCTAaTKU u I/ICCJ'ICI[OBaHI/II‘/II, OCHOBHBbIE HaHOOJIEE YacTo TUAPOMEXaHUYCCKUX u
HUCIIbITAHUA 10 OrpaHN4CcHus METO0B, He BJIaA€CT | COBPCMCHHBIMU METOJaMU | IPUMEHACMbBIC METOAbI 1 | MCXaHUYCCKUX TMPONCCCOB;
SaﬂaHHOﬁ MCTOOUKC, HaBbIKaMHU TMOCTAHOBKH | MTPOBEACHUA pacye€ToB | paCYCTHLIC OCHOBBI | U ymeer OCYHICCTBJIATH
IIPOBOAUTH OKCIICPUMCHTAJIbHBIX OCHOBHBIX apamMeTpoB | IPOLECCOB u arnmnapaToB | OKCIICPUMCHTAJIbHBIC
Ha6J'IIO,I[eHI/I$I u HCCHCHOB&HHﬁ, COBPCMCHHBIMHU | XUMHUKO- XHMHYCCKOH TEXHOJIOTHH. | MCCIICJOBAaHUA u
HU3MEPCHUA C YYCTOM METOAaMHM MPOBCACHHUA PACYCTOB | TECXHOJOTMYCCKOTO YmMmeer OCYHICCTBJIATD | MCIIBITAHUSA  T10 SaI[aHHOﬁ
TpC6OBaHPII>'I TCXHHUKHN OCHOBHBIX IApaMCTpPOB XHUMHUKO- O60py,HOBaHI/I$[. SKCIICPUMCHTAJIbHBIC MCTOOHKE.
6630HaCHOCTI/I, TCXHOJOI'H4YCCKOI'O O60py,IlOBaHI/I$I, HUCCIICA0OBAHUA M HUCIBITAHUA
O6pa6aTI)IBaTI) u METOJaMH MMpOBEACHUA 10 3a£[aHHOﬁ MCTOOUKEC U
HHTEPIPETUPOBATH (u3MUECKUX NU3MEPEHUIL. MPOBOJUTH pacyeTsl
OKCIICPUMEHTAJIbHBIC OCHOBHBIX napaMeTpoB
JAHHBIC XUMHKO-TCXHOJIOTUYCCKOI'0
obopynoBaHus
NOIIK-5.3. O6pabateiBaeT u He yMmeeT MOJIy4aTh u| IMocpencTBeHHO ymeeT | XOpomio 3HaeT OCHOBHBbIC |OTIMYHO 3HAET W yMeEeT
MHTEPIPETHPYET MOJIyYeHHbIE | 00pabaThiBaTh SKCHEPHUMEHTAIbHbBIE | IPUMEHSTH MaTEMaTHYECKHE METO/BI | IPUMEHATH
OKCIICPUMCHTAJIbHBIC TaHHBIC JAAHHBIC, HC BJIAACCT HABBIKAMHU | MATCMATHYCCKUC MCETOAbI | PCHICHUA MaTEMATUYCCKHUC MECTOAbI
CaMOCTOSTENIFHOW ~ paboTel  JUIsI | TIpH 00paboTKe |MPOM3BOJACTBCHHBIX — 3a1aY, | IpH 00paboTke
peuieHusl KOHKPETHBIX 3aJa4d Ha| MNOJTYYCHHBIX OCHOBHBIC TIOHATHA, | SKCIICPUMCEHTAJIbHBIX
OCHOBEC H3YyYCHUA pa6OTbI OKCIICPUMCHTAJIbHBIX CBA3aHHBIC CO CpPCACTBAMU | JaHHBIX, HCIIOJIb30BAaTh
Pa3IMIHOIO O60pyZ[OBaHI/IH, JaHHBIX, HUCIIOJIB30BAaTh HSMepeHHﬁ, BJIaACCT | OCHOBHBIC (1)I/ISI/I‘IGCKI/IG,
OCHOBHBIC (I)I/ISI/I‘JGCKI/IQ HaBBIKAMH CaMOCTOSITEIIbHOM | XHMHYECKHE u (1)I/ISI/IKO-
XUMHUYECKUE U (bI/I?;I/IKO- pa6OTBI JJIsL peuICHuA | XUMHWYCCKUE 3aKOHBI,
XUMHYECCKUC 3aKOHBI, | KOHKPETHBIX 3aaa4 Ha | CIIpaBOYHbIC u
CIIPaBOYHEIE 1 |OCHOBE W3Yy4eHHs paboTHI | TUTEepaTypHbIC JaHHBIE,
JIUTEPATypPHBIE TAHHBIE Pa3IMIHOTO 000PYIOBAHUSA. |MOXKET CaMOCTOSITENIBHO
pemarb KOHKPETHBIC
3agadu i1 JOCTHKCHMUA
OIITUMAJIbHBIX
TEXHOJIOTHYCCKHUX u
OKOHOMMHYECCKHUX

r1apamMeTpoB paboTBhI.




Tabmuma 7 — Kputepuu olieHUBaHUS

Ouenka KpuTepuun oneHMBaHust
Bricokuii OLIEHKY «OTJIMYHO» 3aCIY)KMBAET CTYIEHT, OCBOUBLIMH 3HAHUS,
YPOBEHD «5» yMEHUsl, KOMIIETEHIMH M TEOPETUYECKUH Marepuan 6e3 mpoOesos;
BBIIOJIHUBIIMA BCE 3a1aHUs, MPELYCMOTPEHHBIE YYEOHBIM IIAHOM Ha
(OTTMYHO) | pricokoM ~ KAYeCTBEHHOM  ypOBHE,  IPAKTHYECKAC  HABBIKH

npo¢eCCHOHATBLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUN C(POPMHUPOBAHBI.

Cpennuii OLIEHKY «XOPOILO0» 3aCIy)KUBAET CTYACHT, IPAKTUYECKH ITOJHOCTHIO
YPOBEHD «4» OCBOMBIUMI 3HAHUA, yMEHHWs, KOMIETEHIMH U TEOPETHYECKHI
MaTepual, y4eOHbIE 3aJaHds HE OLEHEHBI MAKCHMAJIBHBIM YHCIOM

(xoporio) 0aJlJI0B, B OCHOBHOM C()OPMHUPOBAII IIPAKTUYECKHE HABBIKY.
[ToporoBsrit OLIEHKY «YA0BJIETBOPHTEIbHO» 3aCIy)KUBAET CTY/IEHT, YACTHYHO C
YPOBEHB «3» npobenaMd  OCBOMBIUMH  3HAHMS, YMEHHUS, KOMIIETEHIMH U
(YOOBIETBOPUTENL | TEOPETHUECKUI Marepual, MHOTHE yd4eOHble 3alaHus MO0 He
HO) BBINIOJHWI, JHOO OHHM OILEHEHBl YHMCIOM OalOB  OJM3KHUM K
MHHUMAIILHOMY, HEKOTOPBIE IIPAKTUYECKHE HABBIKH HE C(HOPMUPOBAHEL.
MUHHMAJIBHEL OLIEHKY «HEYAOBJIETBOPHTEILHO» 3aCIy)KUBACT CTYJEHT, He

11 ypOBEHb «2» OCBOMBIIMM 3HAHUSA, YMEHHUsA, KOMIIETEHUHH M TEOPETHYECKUI
(HeylOBIIETBOpPUTE | MaTepHal, yueOHbIC 3aJJaHHs HE BBIIOJIHUI, NPAKTHUECKUE HABBIKU HE
JIHO) chopMUPOBaHBI.

6.YYEBHO-METOJANYECKOE OBECIIEYEHHME JUCHUIIJINHBI

6.1. YueOnasi iureparTypa, ne4aTHble H31aHUs1 OMOINOTEYHOr0 (POH/A, ITICEKTPOHHBbIEC
U31aHMA.

bubnuoreunsiii GoHA YKOMIUIEKTOBaH MEYaTHBIMU HM3JaHUSIMM M3 pacuera He meHee 0,25
9K3EeMIUIIpa KaKIOro M3 M3JIaHWM, YKa3aHHBIX HMKE Ha KaKJOro oOydarollerocs M3 4ucia JHIIL,
OJTHOBPEMEHHO OCBAMBAIOLINX COOTBETCTBYIOLIYIO JUCHUIUIMHY (MOAYnb). M3nanus, Haxoasmuecs B
3JIEKTPOHHOM JOCTYIE (3JIEKTPOHHBIN Pecypc), YAOBIETBOPSIIOT 3TOMY TPeOOBAHUIO aBTOMATHUYECKH.
DJNEeKTPOHHBIN AOCTYI NMPHUBEJIEH B BUJE CCHIJIOK MOCIE OOBIYHOTO ONMUCAHUS M3AaHUS.

Haznaue Kon-Bo
New/n | Astop(si) Sariasue Uznarens-cTBO, TOA | HHE, BUI 9K3. B
W3JaHUS W3JaHUSA, oubnmoTeke
rpud
6.1.1. [Tumonun A.C., IMammHsI u anmapatsl | Kamyra : OO0 Yuebruk | 1
Iboxko I'.B., xuMudecknx mpom3BoAcTB u | "Hoocdepa”, 2017. -
bopmes B.A., HedTerazonepepaboTKH 947 c.
yces 10.1.,
lanunenko H.B.
6.1.2. Kacatknn A.T". OcHoBHbIe TIporiecchl u anm | M. : AnbsHc, 2008. - | YueOnuk | 50
apaThl XUMHYECKON 752 c.
TEXHOJIOTUHI
6.1.3. ITaBnos, IL.T. IIpumeps! 1 3agaun 10 M. : Anpsnc, 2013. - | Yuebnoe | 15
Pomankos, A.A. Kypcy MPOIECCOB H 576 c. .iocobne




Hockos anmnapaTtoB XUMHUYECKOH
TEXHOJIOTUH
6.1.4. Pyzanos C.P., IIpouecce u anmapatel xuM | H.Hosropon : [M3a- | Yuebnoe | 1
Cwmmupaos C.1., HMYECKOH TEXHOJIOTHH. Bo HI'TVY], 2020. - .mocooue
Caxnna E.H. Tennossle n 275 c.
MaccOOOMEHHEIE MTPOIIECCH

6.1.5 I'yxens FO.A.  [[Iponecchl u anmapaThbl Ibi1aroBeIeHCK: V4ebHOE | DIEKTPOHHBIN BAPHAHT
XUMHYECKOM TEXHOJIOTUH.  |AMYPCKHH TOC. aocobue | (kad. TIIT n XOB)
U.3 MaccooOMeHHbIe yHHBepcuTeT, 2020
MPOIIECCHI M allIapaThl. — 145 c.

6.1.6 I'yxens FO.A.  [[Iponecchl u anmapaThbl Capartos: V4ebHOE | DIEKTPOHHBIN pecypce
XUMHYecKol TexHonoruu. |[IpodoOpasoBanue, | -Mocodue | mudpoBoii
4. 1. Tunpomexanndeckue [2021. —95 c. obpazoBaTesbHOMH
MPOIECCH U aNTapaThl. cpener CIIO

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

6.1.7 'yxens FO.A.  [[Ipomeccs! u anmapatsl braroBemeHck: YuebHoe | DIEKTPOHHBINA BapHAHT
XUMHYECKOH TEXHOIOTHH.  |AMYpPCKHIA roc. aocobue | (kad. TOIT n XOB)
U.2. Teriossie iporiecchl  [yHuBepcuret, 2020

- 65 c.

6.1.8 Cunenko I1.M. IM3menpueHue B xumuueckod  [M.: Xumus. 1977. Kuwura DNEKTPOHHBIN BapUaHT
MmpoMBIIIIeHHOCTH. 3. 2-¢, [368c. (xad. TOII u XOB)
mepepad.

6.1.9 Xattanke I TpudoxumMus M: Mup, 1987 — 584 c. | Kuura DNEeKTPOHHBIA BapHaHT

(xad. TOIT u XOB)

6.1.10 | IOJI I'ynpko UlabopaTtopHsiii mpaktukyM  |[Hikauit HoBropos, VYuebnoe | 50

0O.JI. Ko3una o mpoIieccaM u 2023 nocooue
E.I'. UBaikun MEXAHUYECKUM armaparam
E.H. Bacun XUMUYECKUX IIPOU3BOJICTB.
I'upaBirka
6.2. CnpaBouHo-0nb1norpadguyeckas Jureparypa.
Ne W3narenscTBoO, Hasnauenue, BUJ Koz-so
n/n ABTOp(81) 3arnasue TOJ] U3JaHUS u3anus, rpud OK3. B
’ 6mnb-moTexe
6.2.1. | ITaBnos, [1.I. | [Ipumepsl u 3amauu MO0 Kypcy M. : AnbsHc, YuebHoe .mocobue 15
PomaHkoB, NpPOLIECCOB M almapaToB 2013.-576 c.
A.A. HockoB XUMHUYECKON TEXHOJIOTUU
O6opynoBaHue nas | TamGoB: YuebHoe .mocodue DNEeKTPOHHBIN
M3MENBYCHHSI ~ MAaTepHaloB: | M3IaTEJIbCTBO BapuaHT (Kad.
JPOOMIIKH U METTHHHUIIBI TamOo0BcKOrO TOIT u XOB)
6.2.2. | bopues B.41. T'ocynapcTBeHHOT
0 TEXHHYECKOTO
YHUBEPCUTETA,
2004. 75 c.
[Ipomteccst wm  ammapatsl | biaarosemenck: Metoandeckue ONEeKTPOHHBIN
XUMUYECKON TEXHOJIOTHH. AMypCKHii ToC. YKa3aHus mo | BapuaHT (kad.
Tysxens YHUBEPCHUTET, KYpPCOBOMY TOITu XOB)
6.2.3. 0A 2019. - 72 c. MIPOEKTHPOBAHUIO
o IS CTYJAECHTOB
HAIpPaBJICHUS
moaroosku 18.03.01
Abpynkaman | JlaGopaTopHsiii npaktukyMm | Kazan. roc. YuebHoe DJEKTPOHHBIN
oBa ©.A., 10 TIpoIeccaM | ammaparaMm | TeXHOJ. YH-T. .JIocooue BapuaHT (kag.

624 | 5 i T3 u XOB)

UKOYJIaTOB | XMMHUYECKON TEXHOJIOTHH Kazans, 2005.
AL, 236c.



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

Boukapes
B.I'. u np.

6.3. MeToanuyecKue YKa3aHusl, pCKOMECHAAIUHU U APYIrue MaTepuajbl K 3AHATUAM

MeTOI[I/I‘leCKI/IC YKazaHusd U PEKOMCHIAMK I10 IIPOBCACHHUIO KOHKPETHBIX BH/0B y‘le6HBIX
3aHATHH TI0 JUCIUILIMHE «IIpoHeCChl M MCXAHUYCCKHC alIiapaThbl XUMHYCCKOM TEXHOJOTHH)
HaxoaiaTCsa Ha Ka(bez[pe «TexHomorus OJICKTPOXUMHNYECCKUX IMPOU3BOACTB W XUMHH OPraHUYCCKHUX
BCIICCTB».

TAHOOPMAIIMOHHOE OBECIIEYEHUME JJUCHUIIJINHBI

Y4eOHBIii mpoliecc Mo AUCHUIUIMHE 00ecrieuyeH He0OXO0IUMbIM KOMIUIEKTOM JIUIIEH3MOHHOTO U
CBOOOJIHO PACIPOCTPAHIEMOr0 MPOTrPAMMHOIO oOOecliedeHus, B TOM YHCIE OTEYECTBEHHOIO
MIPOM3BOJICTBA (COCTaB MO NUCIUIUIMHE orpeneneH B Hactosmel PII/[ u moanexxutr oOHOBICHUIO TIPH
HEO0OXOTMMOCTH).

7.1. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « UHTEepHETY,
HEeO0XO0AUMBIX /IJIS OCBOEHMS TUCIHUIIIMHBI (MOIYJISA)

1. Hayunas AIIEKTPOHHAS oubmmoreka  E-LIBRARY.ru. —  Pexum  gocryma:
http://elibrary.ru/defaultx.asp

2. JJIeKTpOHHAsA OUOGJHOTEeYHass cucTeMa [IOBOJIKCKOTO — rocymapcTBEHHOIO
YHUBEpCHUTETa CepBHca [DIeKTpoHHBIH pecypc]. — Pexxum nmocryna: http://elib.tolgas.ru./ - 3arn. ¢
JKpaHa.

3. DNeKTpOHHO-OMOIMOTeYHast cucTeMa Znanium.com [DNeKTpoHHBIA pecypc]. - Pexum
nocryma: http://znanium.com/. — 3ar. ¢ skpaHa.

4, OTtkpsiTOC 00pa3oBaHKe [ DNEKTPOHHBIN pecypc]. - Pexxum moctyma: https://openedu.ru/. - 3arn
C PKpaHa.

5. Polpred.com. O0630p CMMU. IlonHoTekcToBas, MHOrootpacieBas 0Oa3za pgaHHbiX (BJI)
[DnexTpoHHsIi pecype]. - Pexxum goctyna: http://polpred.com/. — 3aru. ¢ skpaHa.

6. bassl nannbIx Beepoccuiickoro nHCTUTYTa HaydyHOU M TexHHueckod nHdopmaunu (BUHUTU

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

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

7.2. Hepeqeﬂb IporpaMMHoOro odecrneyeHus U I/lH(l)OpMaIII/IOHHbIX CIIPaBOYHLIX CUCTEM

Tabnuua 8 — IlepeueHb 37EKTPOHHBIX OMOIMOTEUHBIX CHCTEM

Ne HaunmenoBanue DbC Ccbliika, 0 KOTOPOii 0CylIeCTBISETCA
poctyn Kk 9bC
1 KoHCynbTaHT cTy/IeHTa http://www.studentlibrary.ru/
2 Jlanp https://e.lanbook.com/
3 FOpaiit https://biblio-online.ru/
4 TNT-ebook https://www.tnt-ebook.ru/



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/
https://www.tnt-ebook.ru/

B Ttabmume 9 ykazaH mepedyeHb Npo(EecCHOHATBHBIX 0a3 MaHHBIX W HMH(POPMAIMOHHBIX
CIIPAaBOYHBIX CHUCTEM, K KOTOpPBIM oOecrmeueH aoctyn (yIaJeHHBI HocTym). JlaHHBIM TnepeyeHb
MOJUIEKHUT OOHOBIIEHHIO B cOOTBeTCTBUU C TpeboBanusmMu GI'OC BO.

Tabnuna 9 — Ilepedenb coBpeMeHHBIX TPO(ecCHOHANBHBIX 0a3 TaHHBIX U HHPOPMAIIMOHHBIX
CIPAaBOYHBIX CUCTEM

HaunmenoBanue npogeccHoOHATBLHOI 62351 Joctyn K pecypcey (yaaJeHHBIH T0CTYI ¢
Ne AAHHBIX, HHPOPMAIHOHHO-CIPABOYHOM YKa3aHHEM CCHLIKH/TOCTYI U3 JIOKATLHOM
CHCTEMBI CeTH YHMBEPCHUTETA)
1 baza maHHBIX CTaHAAPTOB U PETJIAMEHTOB https://www.qgost.ru/portal/gost
POCCTAHIOAPT /lhome/standarts
2 Iepeuyens npodeccHoHaNBHBIX 0a3 TaHHBIX U https://cyberpedia.su/21x47¢0.html
UH(POPMALMOHHBIX CIIPABOYHBIX CUCTEM

8. OBPA3OBATEJIBHBIE PECYPCBI AJ151 UTHBAJIMAOB U JIUILI C OB3

B rtabmuune 10 ykazaH mepedeHb OOpa3oOBaTENbHBIX PECypCOB, HMEIOIUX (OPMBI,
aaalTUPOBAHHBIC K OrpaHHUYCHUAM HX 3O0POBbs, a TAKKEC CBCACHUA O HAJIWYUKU CICHHUAIBHBIX
TEXHUYCCKUX CPCACTB O6yT-I€HI/I$I KOJUICKTHUBHOT'O U UHAWBUAYAJIbHOTI'O IMOJIb30BaHMA. HpI/I 3aIlIOJIHCHHUU
Ta0JIUIIBI MOKET OBITh MCIIOJIb30BaHa MH(GOPMAITUs, pa3MeleHHas B moapaszaeie «JlocTymHas cpenay
CIIELIMATTU3UPOBAHHOTO pas3nena caira HI'TY «CBeneHus 00 o0Opa3oBaTeIbHOM
opranuzanuu»https://www.nntu.ru/sveden/accenv/

Tabnuua 10 — OOpa3oBarenbHbIE pecypcehl Iuist HHBAIHA0B U juil ¢ OB3

Ne Ilepedyenn 00pa3zoBaTeIbHBIX CaelleHUsI 0 HAJIMYMH CTIEHHAJTIBHBIX TEXHHYECKHUX CPeICTB
pecypcoB, IPUCNOCOOIEHHBIX IJIsI 00y4yeHHUsI KOJIEKTHBHOTO M MHIAUBUAYAJbHOTO
HCTO0JIb30BAHNS MHBAIHIAMH H N0JIb30BAHUS
auunamu ¢ OB3
1 OBC «KoHCYIBTaHT CTyACHTA» 03ByYKa KHHT M yBeJIHYEHHE MpudTa
2 3BC «Jlaup» CIeMaIbHOE MOOWIBHOE NPHIIOKEHHE - CHHTE3aTOp peuH,
KOTOPBIM BOCIIPOU3BOANUT TCKCTHI KHUT' U MCHIO HABUT'allUN

3 9BC «fOpaiiTy Bepcus sl C1a00BHSIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE, HEOBXOJNMOE J1JIs1
OCYHECTBJIEHUA OBPA3OBATEJIBHOT'O ITPOLHECCA 11O JUCHUITJIMHE

JUIs KOHTaKTHOM M CaMOCTOATENbHOM pabOThl OO0YYarOLIMXCs BBIJIEJIEHBl MOMELICHNUS,
OCHalIEHHbIE KOMITBIOTEPHOM TEXHUKOM ¢ MojkiarodeHueM K cetu "HHTepHer" u obecrneueHueM
J0CTYIa B 3JIEKTPOHHYIO HH(OPMAILIMOHHO-00pa30BaTEIbHYIO CpeAy OpraHU3aI|H:

- 3aJ1 BJIEKTPOHHO-UH(POPMAIIMOHHBIX pecypcoB (aya. 1160 — 15 koMmbI0TEpOB);

- YUTAIBHBIHN 3271 OTKPHITOro focTyna (aya. 6162 — 2 komnbroTepa);

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

[Ipu mnpoBeneHuH JEeKUMH U J1AOOPATOPHBIX MPAKTUKYMOB Ha Kadeape HCHOIb3yeTcs
MaTepUaIbHO-TEXHUUYECKOE OCHAIeHHE ayIuTOpuil u mabopaTopuil Kadenpsl, NpUMEHSIEMOE B
peanuzalu  y4eOHOro mpoliecca, IpPUBEAEHHOE B 00pa3oBaTeNbHON mporpamMme mpoQuis
«TexHOoJoruss  ANEKTPOXMMUYECKUX  MPOM3BOACTBY.  JabopaTopHble  HpUOOpHl  (KOMILJIEKT
1a0opaTOpHOTO O0OPYAOBAaHMS JUIsI KOHTPOJS KadyecTBa MaTepuaioB, MPUOOPHI JUIsl KOHTPOJS
KayecTBa IIOJIy4aeMbIX IOKpBITHI); KommbloTepHas U oducHas texHuka (IIK, mnpunTep,
KOIIMPOBAJIbHAS TEXHUKA).


https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
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HaumenoBanue ayauTopuit u
MOMEIICHUH KadeIpbl

OcCHaIIIEHHOCTh ayIUTOPUN MOMELIEHUN
U IIOMELCHUI

HepequL JIMICH3UOHHOI'O
IporpaMMHOTO obecrieueHust

1 | 1345 1. locka meroBasi; 1. Windows SL 8.1 (moamucka Dr. Spark
MyneTumenuitHas aynuropust (s | 2. DKpaH HACTCHHBIN; Prem, poroBop Ne 0509/KMP or
MPOBE/CHUS 3aHATHH JICKIMOHHOTO | 3. Pabouce MecTo mpemnomaBaTens; 15.10.18)
mabopaopHOO W ceMHuHapckoro tuma, | 4. Pabodee mecTo cTyzmeHTa - 28 deur. 2 Dr.Web (c/H ZNFC-CR5D-5U3U-
TPYIIIOBBIX W HMHAWBHAYaIbHBIX | 5. MymsruMenmiiaenii mpoektop Epson | JKGP ot 20.05.2024).

KOHCYNbTaIlNi, Tekymero koHTpons | ER; Pacopoctpansemoe  mo  cBOOOIHOU
W TIPOMEeXyTO4HOH  arrectammu) | 6. [lepconanpHbl KoMmbioTep, Intel(R) | mumenzum:

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

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

603155, Hmxeropockas 005acTb, T.

Hwxnuunii Hosropox, yin. MuHuHa,

Jiom 24, kopr. |

2 1118 JlaGopaTopHEIit 321 1. Tocka menoBas; 1. WinXP (Dream Spark Premium
VYueOHas nabopaTopus (mmst | 2.Pabouee MecTO MpemnoaaBaTens; 700087777);

OpOBeNeHUs 3aHATHI TabopatopHoro | 3. Pabouee MecTo cTyaeHTa - 24 der. 2. Adobe Acrobat Reader X (Freeware);
U mpakTHdeckoro tuma, rpynmnoBbix | 1. Ilepconanphbiii kommbiotep, Intel(R) | 3. MSOffice 2007 Standard Russian
U MHIUBUAYalbHBIX KOHCynbranuii, | Pentium(R) 4 CPU 3.00 GHz 512 Mb | Academic OPEN No Level (Microsoft
TEKYIIEeTo KOHTPOJIS u | O3Y /HDD 19.5 /HDD 74.5; Open License Academic  Ne 45990647
MPOMEKYTOYHOM arrecranuu) | 2. Ilepconanbueiii kommeiotep, Intel(R) | (6e3cpounas)); (1 m.)

(xadenpa «Texnomorus | Pentium(R) 4 CPU 3.00 GHz 512 MB | 4. I1O mis norenimocrara PS-Pack
ANEKTPOXUMHYECKUX Tpou3BoacTB u | O3Y /HDD 74.5; 5. IO nns umnenencmerpa Zpack
XMMHH OpraHudyeckux BemiecTB»), | 3. IlepcoHanbhblii kKomnbioTep, Intel(R)

603155, Hmwxkeropoackas obnacts, r. | Celeron(TM) CPU 1000 MHz 192 Mb

Hwxuuit Hosropoa, yn. Mununa, | O3Y /HDD 29.2 /HDD 26.5.

Jiom 24, kopr. |

3 | 1160 1. Jlocka MarHNTHO-MapKepHas; 1. Windows SL 8.1 (mommmcka Dr.
KommbrotepHsIit KJ1acc (s | 2. Pabouee MecTo npernoiaBarens; Spark Prem. 700087777); (13 mrr)

MPOBEICHUS 3aHATHH 1a00paTOPHOTO
¥ TPaKTHIECKOTO THUIIA, TPYIIIOBBIX
W MHIVBHUAYaJIbHBIX KOHCYJBTaLlUH,

TEKYILIEro KOHTPOJIS u
NPOMEKYTOYHOW aTTeCTaluy, Ul
CaMOCTOSITETIBHON paboThI
CTYJICHTOB, KypCOBOTO
IMPOCKTUPOBAHUS, BBIITOJIHCHU S
KYpPCOBBIX paboT); 603155,
Hwmxeropoackas obmacts, T.

Huxnuit Hosropoa, yi. MuHuHa,
JioM 24, kopr. 1

3. Pabouee mecTo cTyzneHTa - 12 gen.

4 TlepcoHansHBIe KOMIIBIOTEPHI, Intel(R)
Core(TM) i3-3220 CPU @ 3.30 GHz
4,00 T'b O3Y /HDD 500, B cocrase
JIOKJIBHOH BBIYMCIUTEIBHOW CETH, C
MMOIKIIFOUYeHUEM K HTepHeTy. (10 mr.)

5. IlepconanbHble KOMIIBIOTEPBI,
Intel(R) Pentium(R) CPU G2030 @
3.00 GHz 4,00 T'b O3Y /HDD 1000, B
COCTaBE JIOKAJbHON BBIYMCIUTEILHON
CETH, C TIOJKIIOYeHNEM K UHTepHeTy. (3
IIT.)

6. [lepconanbHble KOMIIBIOTEPHI,
Intel(R) Core(TM)2 CPU 6320 @ 1.86
GHz 1,00 I'b O3Y /HDD 1599, B
COCTaBE JIOKAJIbHOW BBIYUCIUTENBHON
CETH, C MOJKIIOYCHUEM K HHTEpHETY. (2
IIT.);

7.  MHoro(yHKIMOHAIbHBIH
Xerox  work  center PE
8. [Ipunatep HP LaserJet 1020

ammapar
220

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

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

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

6. Dr.Web (OOGmie HHCTHT. MOIMUCKA)
(15 mt);

7. ZView (Freeware);

8. AnyLogic (Free PLE);

9. Deductor Academic (GecruiaTHas
HeKoMMepueckas Bepcus 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 mr.);

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

17. ABBYY Fine Reader 9.0 Corporate
Edition (AF90-3S1P03-102
6eccpounas) (1 mr.);

18. Zoom (Free) (1 mr.).




10. METOAUYECKHUE PEKOMEHJAIIUU OBYYAKOIIIUMCS ITIO OCBOEHUIO
JUCHUITJINHBbI

10.1. OOmme MeToAUMYECKHE PEKOMEHJAANMUN ISl OOy4YalUIUXCHd 10 OCBOCHHUIO
AUCHUILINHBI, 00pa3oBaTe/bHble TEXHOJIOTHHU

JucuuiuinHa peanusyercs MOCpeACTBOM MPOBEIEHUS] KOHTAKTHOW paboThl ¢ 00yYaroIUMHUCS
(BKIJIIOUAs IPOBEJICHUE TEKYILEro KOHTPOJIS YCIIEBAEMOCTH ), CAMOCTOSITETILHON PadOThI 00YUYaIOIINXCS
U IIPOMEXYTOYHOM aTTeCTalluu.

KonraktHas paboTa: ayIuTOpHAasA, BHEAYAUTOPHASL.

[Ipu npenonaBanuu aucuumuiuHbl «IIpomecchl M MexaHMuYecKHe ammnapaTbl XHMHYECKUX
MIPOU3BOJICTBY», HCIIOJB3YIOTCS COBpPEMEHHBIE 00pa30BaTeNbHbIE TEXHOJOTHH, MO3BOJISIOIINE
MOBBICUTH AKTUBHOCTb CTYJIEHTOB [P OCBOEHHUU MaTepualla Kypca U MpeloCTaBUTh UM BO3MOKHOCTh
3¢ (HEeKTHBHO PeaTn30BaTh YaChl CAMOCTOSATEIHHON PaOOTHI.

JUis CTYIEHTOB CO3[aH KpaTKUI ONOPHBIN 3JIEKTPOHHBIM BapUaHT JEKIMOHHOI'O MaTepHaja
Kypca. DJIEeKTpOHHBIA KoHCHEeKT Haxomutcs Ha kadenpe «TOII m XOB» u MoxkeT ObITh MOTydYeH
CTYZIGHTOM B Cllyyae€ IIPOIYCKOB 3aHATUH IO YBaXWUTEIbHBIM IPUYMHAM WJIM BBIHYXXJIEHHOIO
NepeBo/ia 3aHATHI B AUCTAaHIIMOHHYIO (GOpMY.

Ha nexkuusx, HOpakTUYECKMX M JIAOOPATOPHBIX 3aHATHAX PpeaM3ylOTCs HWHTEPaKTUBHbIC
TEXHOJIOTUH, IPUBETCTBYIOTCS BOIPOCHI i 00CYKIEHHS, UCTIOIB3YETCs IMYHOCTHO -OPHUEHTUPOBAHHBIIHI
MOJIXO/1, TEXHOJIOTUS padOThl B MaJIbIX IpyINax, YTO MMO3BOJIAET CTYAEHTaM MPOSIBUTH ce0sl, MOIy4YUTh
HAaBbIKU CAMOCTOSITEJILHOTO U3yYEHHs MaTepralla, BRIPOBHATh YPOBEHb 3HAHUN B IPYIIIIE.

Bce Bompocsl, BO3HUKILIKE ITPH CAMOCTOATENbHOM padoTe Ha/l JOMAIIHUM 3a/laHueM, IOJPOOHO
pa3duparoTcs Ha JIAOOPATOPHBIX 3aHATHAX M JIEKIUsAX. [IpoBOASTCS MHIUBUAYaIbHBIE W TPYIIIOBBIC
KOHCYJIbTAllMM C UCIOJIb30BAHUEM, KaK BCTpEU CTYJEHTAMH, TaK U COBPEMEHHBIX MH(POPMALMOHHBIX
TEXHOJIOTHI: UaT, 3JIeKTpoHHas nmo4Ta, Skype, Zoom.

WNunnuupyercs akTUBHOCTh CTYJIEHTOB, MOOLIPSETCs 3a/laHKe JH00bIX BOIIPOCOB 10 MaTepuaily,
MIPAKTUKYETCS MHJMBUIYaJIbHBIM OTBET HA BONPOCH! CTY/IEHTA, PEKOMEHIYIOTCSI METO/bl YCIEIIHOIO
CaMOCTOSITEJILHOI'O YCBOCHMS MaTepHalia B 3aBUCUMOCTHU OT YPOBHS €ro 6a30BOM MOATOTOBKHU.

Jis ONEeHKW 3HaHWH, YMEHHW, HaBBIKOB M YPOBHA C(OPMHPOBAHHOCTH KOMIIETEHIIHIA
npuUMeHsieTcs OallIbHO-PEUTHHIOBasi CHCTEMa KOHTPOJS U OLEHKH YCIEBAaeMOCTH CTYAEHTOB B
MIPOLIECCE TEKYIIEr0 KOHTPOJIS.

[TpomexxyTouHast arrecTanus NOpPOBOAUTCA B (opMe SK3aMEHa C Y4eTOM TeKyIIeH
yCIEBa€MOCTH.

10.2. MeToauuecKkue YKazaHnusl 1Jist 3aHSATHH JEKIUOHHOI0 THIIA

JleK1MoHHBI KypC NpeanoJjiaraeT CUCTEMaTU3UPOBAHHOE H3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IjaHa. B XoJie JeKIMOHHBIX 3aHATHH pacKpbIBarOTCS 0a30Bble BOINPOCHI B PaMKax
KaK70i TeMbl quctumuinHel (Tabauna 4). O003Ha4ar0TCsl KIIIOUEBBIE acTIEKThl TEM, a TAK)Ke JAENaloTCs
aKIEHThI HAa HauboJee CIOXKHbBIE U Ba)KHBIE MOJIOXKEHUS U3y4aeMoro Marepuaina. Marepuaibsl JeKIui
SBJISIIOTCSL  OMOPHOM OCHOBOM JJIsi TOATOTOBKM OOYyYaroIMXcs K MPaKTHYECKUM 3aHATHAM /
7a0opaTOpHBIM paboTaM W BBINOJHEHUS 3aJaHUi  CcaMOCTOSTENbHOM paldoThl, a TaKxke K
MEPOIPUATHUIM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEXYTOUHOM aTTECTAllMK 110 IUCLHUIUIMHE.

10.3. MeToanuyeckne yKa3aHus 10 OCBOCHHIO TUCHHUILINHBI HA J1a00paTOPHBIX padoTax

[ToaroToBky K Kakaoi nabopaTOpHOM paldoTe CTYIEHT JOJHKEH HadyaTh ¢ O3HAKOMIICHHS C
IUIAHOM 3aHATHS, KOTOPBIM OTPaKaeT COJEp)KaHME MNpEeIIOKEHHON Tembl. Kakaas BbIIOJIHEHHAs
pabota ¢ 0(pOpMIIEHHBIM OTYETOM U TIOAJICKUT 3aIUTE Y MPETOAaBaTEs.

[Tpu onleHUBaHUM 1a00PATOPHBIX pabOT YUUTHIBAETCS CIEAYIOLIEe:



— 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

[IpakTHueckue 3aHATHS MPEACTABISAIOT COOOM JETaTu3alHi0 JICKIIMOHHOTO TEOPETUYECKOTO
Marepuaia, MPOBOJATCA B ILEMAX 3aKpEeIrIeHUsT Kypca M OXBaThIBAIOT BCE OCHOBHBIC pa3elibl.
OcHoBHOW (opMOW TPOBENEHHUS TMPAKTHUECKUX 3aHATUH sBIsETCS o0OCyKaeHue Hauboiee
MPOOJIEMHBIX W CIIOXHBIX BOIPOCOB IO OTICIBHBIM TeMaM, a TakKe pelIeHue 3aaady u pazbop
IIPUMEPOB U CUTYyallUli B ayAUTOPHBIX YCIOBHSIX.

[IpakTrueckue 3aHATHS 00YUaAIOIMIUXCsl 00ECTICUNBAOT:

- IPOBEPKY U YTOUHEHUE 3HAHUM, ITOJTYUYCHHBIX HA JICKIUAX;

- IOJIyYEHHE YMEHUH U HAaBBIKOB PEUICHUS 3a]1ay;

- MOJIBEICHUE UTOTOB 3aHSATHUU MO PEUTHHIOBOM CHUCTEME, COIJIaCHO TEXHOJOTMYECKOW KapTe
AUCIUIIJINHBI.

10.5. MeToan4yeckue yKa3aHHus M0 CAMOCTOATEIbHOM padoTe 00y4aromuxcs

CamocrosTenpHas paboTa 00ecreurnBaeT MOArOTOBKY 00yUJarOMIerocs: K ayJJUTOPHBIM 3aHATHIM
U MEpPONPUATHUAM TEKYIIETOo KOHTPOJISI U MPOMEXKYTOYHOM aTTeCTAallUd MO M3Y4aeMOM UCIUIUIMHE.
PesynbTaThl 3TOI OATOTOBKU MPOSBISIOTCS B AKTUBHOCTH 00YYarOIIErocsl Ha 3aHATHIX U B KQUeCTBE
BBITIOJTHEHHBIX MPAKTUYECKUX 3aJlaHUM U IPYruX GOpM TEKYIIEro KOHTPOJISL.

[Ipr BBITIOJIHEHWW 3aJaHWKA JUISI CAMOCTOSITEILHOM pabOThI PEKOMEHIyeTCs MpopadboTka
MaTepUasIoB JICKIIUHI M0 KaKI0W MPONJACHHON TeMe, a TakKe U3yueHUEe PEKOMEHIYEMO JIUTEepaTyphl,
npencraBieHHoON B Paznene 6.

B npouiecce camocTosTeNnbHON PabOThI IPU U3YYEHUH IUCHUIUIMHBI CTYACHTH MOTYT paboTaTh
Ha KOMITBIOTEPE B CHENHATM3UPOBAHHBIX AYAUTOPHUSAX I CAMOCTOSTENBHOW PaboTHI (yKa3aHO B
pasznene 9). B aymuTtopusx umeercs AOCTYN 4epe3 MH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHYIO CETh
«HTEpHET» K IJIEKTPOHHOM WHGOPMAIIMOHHO-00pa3oBaTenbHOl cpene yHuBepcutera (DUOC) u
a5IeKTpoHHOU OubmmoreuHoi cucreme (OBC), re B 3271€KTPOHHOM BHUJIE pacloyiaratlorcs ydeOHble U
y4eOHO-METOIMYECKAE MaTepHajbl, KOTOPbIE MOTYT OBITh HCIIOJIB30BAaHBI IS CAMOCTOSITEILHON
paboThI TPH U3YYCHUH TUCITUTLTAHBL.

Pa3BepHyThIE MeTOAWYECKHE yKa3aHHWS IO BCEM BHIAM pabOTHl CTyAEHTa HaxXOJIATCS Ha
kadenpe «TOIT u XOB».

11. OHEHOYHBIE CPEACTBA J1JIsA KOHTPOJIAA OCBOEHUA JUCHUITJINHBI

I[J'IH TCKYHIETO KOHTPOJIA 3HAaHUH CTYACHTOB IO JUCHUINNIMHE TPOBOJUTCA KOMILJICKCHAS
OlleHKA 3HAHM, BKITIOYAIOIIIAs
— TPOBEJCHHE KOHTPOJIbHBIX PaboT;
— TEOpPEeTHYECKUH OMpOC U 3alUTa OTYETOB MO J1a00paTOpHBIM paboTam;
— pacueTHO-Tpaduueckas pabora
— 9K3aMeH.



11.1. TunoBbie BONPOCHI AJIs JTA0OPATOPHLIX PadoT

KoHTponbHBIE BOMPOCH! JJsl J1a0OpPaTOpHBIX pabOT TPUBEACHBI B YU4EOHO-METOIUYCCKHX
MOCOOHUSIX IO TPOBEICHUIO JIA0OPATOPHBIX PAOOT.
OO0pa3ubl BONPOCOB /1JIsl MPOBEIeHUsI KOJJIOKBHYMA:

Jlabopamopnas paboma Nel

. OT 4ero 3aBUCHUT TUIpaBINdecKuil KodhPuIreHT TpeHus?

. OT 4yero 3aBHUCAT MOTEpHU HAropa B TpyOe?

. Kak m3mensiercst rupaBnudeckuii Ko3(pPUIMEHT TPEHUS B 3aBUCHMOCTH OT MaTepuaia Tpyobl?
. Uto Takoe 001acTh THAPABIMYECKU TIAAKUX TPYO?

. UTo Takoe OTHOCUTEbHAS IEPOXOBATOCTh?

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

. Kak Biusier mepoxoBaTocTh CTEHOK TPYO Ha KOG (OULIMEHT THAPABINYECKOTO COMPOTUBICHUS?

0 3 N L AW DN K

. Uto Takoe kBajipaTuyHas U JOKBaJIpaTHIHAs 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)
. UTo Takoe mpouecc U3MeNbYeHUsI U OCHOBHASI XapaKTEpUCTHKA 3TOr0 Ipolecca?
. UTo 1oka3bIBaeT CTENEHb U3MEIbYCHUSI U ONPEICICHUE KOJINYECTBA CTaANN U3MEIIbYCHUS?
. [IpyHIMIT EACTBUS LIEKOBBIX APOOUIIOK.
. YCTpPONCTBO U MPUHLKI AEHCTBHSI KOHYCHBIX JIPOOUIIOK.
. BankoBeie qpoOuiiku.
. Mon0TKOBBIE IPOOUIIKH.
. Jle3uHTerpaTopsl U AMCMEMOPATOPHI.
. bapabGaHHbIe MeJbHUIIBL.
. BubpanuoHHble MEJTbHHUIIBI.
. CtpyliHble METBHUIIBL.
. Cnioco0sI poBeIeHUS TTPoIIecca U3METbUYCHHUS.
. Jle(heKThl KpUCTATITUYECKON CTPYKTYPBHI.
. CriocoOsl Kki1accu(uKalys YacTHIl U3MEJIbYEHHOI0 MaTepuraia.
. YCTpPOUCTBO U NMPUHLUII JEHCTBUS LIUKJIOHOB.
. KpaeBbie, BUHTOBBIE, MAJIOYTJIOBbIE, OOJBIICYTJIOBBIE AUCIOKAIIUH.
. CBolicTBa UI€ATIBHBIX U PEAIBHBIX KUAKOCTEN.
. Auddepenunanbable ypaBHEHUS Diliepa.
. ITpuGops! 17151 U3MepeHus AaBICHHUS.
. Cucrema nuddepeHnnanbHbIX YpaBHEHUN JBUKEHUS Diliepa.
. YpaBHeHus bepHyniau B MHTErpaabHON U JuddepeHnaabHoi GopMe A UIeaIbHOM KHUJIKOCTH.
. YpaBHeHus bepHyuM 11 peanbHOM JKUIKOCTH.
. Pexxumsl Teuenns xunkoctu. Kpurepuit PeitHonbaca.
. YpaBuenue [apcu-Beiicoaxa u k03pdUIIMEHT THAPABINYECKOTO COMTPOTUBIICHHS.
. KoaddutmenTsr MECTHOTO COMPOTHBIICHUS.
. Bmusinue mepoxoBarocT Ha KO3 (GUIUEHT TUAPABINUYECKOTO COMPOTUBIICHUS.
. THUIBI HACOCOB M UX KOHCTPYKTUBHOE YCTPOMUCTBO.
. Kimaccugukanuns MaccooOMEHHBIX MPOLIECCOB.
. MarepuanbHblil 6alaHC MPOLIECCOB pa3IeICHUs.
. 3aKOHOMEPHOCTH OCaX/IeHUsI B TPAaBUTALMOHHOM IOJI€.
. IIpuHIUIIBI pacyeTa OTCTOMHUKOB.
. OtcToliHble U QUIABTPYIOIINE LEHTPUPYTH.
. OCHOBHBIE 3aKOHOMEPHOCTH OCAX/IEHUS B LIEHTPOOEKHOM TI0JIE.
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33. ®ubTpoBanue. Buabl puinbTpoBaHus.
34. OcHOBHOE ypaBHEHHE (PMIHTPOBAHUSI PU TOCTOSTHHOW PA3HOCTH JaBJICHUM. .
35. KoHCTpyKIIMK MEXaHMYECKUX MEIIAIOK.

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

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

0. abcopOnus u 1ecopOnus;

B. MEMOpaHHBIE ITPOLIECCHI

2. IIporecchl CyIIKM OTHOCSATCS K IMPOLECCaM:
a. C I3MCHSIOIUMICS TPaHHUIIaMU pazfena ¢as;
0. ¢ huKCUPOBAHHOM TpaHUIICH pa3aena a3

3. MeMOpaHHbIE MPOLIECCHI OTHOCATCS K IMPOLIECCaM:
a. ¢ PUKCHUPOBAHHOW I'paHuIIed pasena ¢as;

0. 63 HEMOCPEICTBEHHOTO COITPUKOCHOBEHUS (ha3;
B. C HEMIOCPEJICTBECHHBIM CONIPUKOCHOBEHHEM (a3

4. Eciin pabodast JIMHUS PacIIOIOKeHa BBIIIE JIMHUU paBHOBECHS (CM. pHC.), TO:

v ) ay=>yp,

= 0.X<Xp;

B.X =Xp;

r.y > X, MecTo A1 ypaBHeHHUsl.

b}

5. Ecnu muHMS paBHOBECHS PACIIONOKEHa HIKE paboyeit TMHIK (CM. pHC.), TO:

a. pacrpenessieMblii KOMIOHEHT Y MEPEXOIUT W3
e dasel L B pasy G;
0. pacrpefenseMplii KOMITOHEHT y MEPEXOAUT W3
¢a3e G B dasy L;
B. CHCTEMa HAXOJIUTCSI B PABHOBECHHU.

v

el

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

a. KOO PHUIMEHT KOHBEKTUBHOU A1 Py3uu;
0. ko3 dunreHT MoneKyIsspHor auddy3un.

7. Koapdunumentsl Mmaccotnaun By u Py B paszax L u G nokaspiBaroT:
a. Kakas Macca BerecTBa 1upGyHIUpyeT B €AMHULLY BPEMEHH Yepe3 €AMHUILY TUIOIIAAN TOBEPXHOCTH
IIPU TPpaJIME€HTE KOHLIEHTPALUU PAaBHOM €IMHHUIIE;



0. Kakas Macca BelIecTBa MEPEXOJUT OT MOBEPXHOCTH paszzaena ¢a3 B sSapo (as3sl (Wi B 0OpaTHOM
HANpaBJICHNN) 4Yepe3 EAWHUILY IUIOUIAN TOBEPXHOCTH B €AMHHIY BPEMEHHU IpPU IBIDKYIIEH CHie
MaccoOT1a4u PABHOU €IMHHIIC;

B. KaKas Macca BEIeCTBa MepexoauT u3 sapa moroka G B sapo motoka L yepe3 enuHMIly uiomanu
MOBEPXHOCTHU B €IMHHILY BPEMEHH MPH I'PAJAUEHTE KOHIICHTPALUU, PABHOM €IMHUIIC.

8. Iuddysnonnsiii kputepuit Hyccensra NUj, = % XapaKTEePHU3yeT:

a. COOTHOUIEHNE MHTEHCHBHOCTH IE€PEHOCA BEIIECTBA KOHBEKLUEH M MOJEKYIIpHOH muddysuenn y
rpanuue ¢assbl;

0. M3MEHEHHEe CKOPOCTH MOTOoKa AU(GYHAMPYIOUIEH Macchl BEIIECTBA BO BPEMEHH M HCIIOJIB3YETCs
IUIS1 XapaKTePUCTUKN HECTAIMOHAPHBIX IPOLIECCOB.

9. Iuddysuonnstii kpurepuit dypoe Fo, = ?

S XapakTepu3yeT:
a. COOTHOIICHUE HHTEHCUBHOCTH MEPEHOCA BEIECTBA U MOJICKYIIsIpHOM auddy3ueit y rpaHuiibl (haspr;
0. U3MEHEHHE CKOpPOCTU MOTOKa NUMPYHAMPYIONIEH MacChl BENIECTBA BO BPEMEHU WM HCIOJB3YETCS

I XapaKTECPUCTHKH HCCTAIMOHAPHBIX IIPOLECCOB.

10. AGcopOrueli Ha3bIBACTCS MPOIIECC:

a. MOTJIOIIEHHWE OJHOTO MJIM HECKOJBKMX KOMIIOHEHTOB M3 I'a30BOM CMECH HWJIM PacTBOpa TBEPABIM
BEIIECTBOM;

0. M30MPATEIHPHOIO M3BJCUCHHUS OJHOIO WM HECKOJBKHMX KOMIIOHCHTOB M3 Ta30BOH CMECH JKHUIKUM
[TOTJIOTHTEIIEM;

B. BBIJICJICHHE I'a30B M3 TBEP/IOrO IMOTIOTHTEJIS.

11. AncopOrueli Ha3bIBaeTCs MPOIECC:

a. TIOTJIOIIEHHWE OJHOTO WJIM HECKOJIbKMX KOMIIOHEHTOB M3 Ta30BOM CMECH WJIM PacTBOpPA TBEPIbIM
BEIIECTBOM;

0. M30MpPATEIHPHOTO W3BJICUCHUS OJHOTO WJIM HECKOJBKHX KOMIIOHEHTOB M3 Ta30BOH CMECH JKUIKUM
MOTJIOTUTENIEM;

B. BBIJICJICHHE Ta30B U3 TBEPAOTO MOTJIOTUTES.

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

0. mapuuaJIbHOMY JaBJICHUIO Ta3a;

B. TEMIIEpaType.

13. Ha pucyHkax a) u 6) moka3aHsbl:

a. a) - IUIGHOYHBIH abcopbep, 0) —
HacaJ04HbIN abcopoep;
0. a) — HacamouHblii abcopbep, 0) —
TIJIEHOYHBIN abcopoep.




14. Ha pucyHke n300pakeH:
I a. abcopoep;

0. LIMKJIOH;

B. aJicopOep ¢ MCEBIO0KIKEHHBIM CIIOEM.

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

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

a. CIIy4aro IIPAKTUYECKU ITOJTHOW HEPACTBOPUMOCTH KOMIIOHEHTA,

0. cMeCH KOMIIOHEHTOB, YaCTUYHO PAaCTBOPUMBIX OJIUH B JIPYIOM;

B. CMECH KOMIIOHEHTOB, IIOJIHOCTBIO PACTBOPUMBIX JAPYT B IPYTE;

T. UJICAJIbHBIM CMECSIM;

7. CIy4yaro MOJHOW pacTBOPUMOCTH KOMIIOHEHTOB ¢ 00pa3oBaHMEM OCOOOM TOUYKH, COOTBETCTBYIOILEH
MHUHHMYMY JIaBJICHMUS.

17. Ha pucynke iunausi 1 COOTBETCTBYET:
=Const
F

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

a. CIIy4aro IIPAKTUYECKU ITOJTHOW HEPACTBOPUMOCTH KOMIIOHEHTA,
0. cMecH KOMIIOHEHTOB, YACTUYHO PACTBOPUMBIX OJIUH B IPYIOM;
B. CMECH KOMIIOHEHTOB, IIOJIHOCTBIO PaCTBOPUMBIX JAPYT B IPYTE;
T. UJI€AJIbHBIM CMECSIM;




JI. CIIy4ar0 TOJIHOM PacTBOPHUMOCTH KOMIIOHEHTOB ¢ 00pa30BaHHEM 0COOOW 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. CIy4aro IPaKTHUYECKH ITOJIHOM HEpaCTBOPUMOCTU KOMIIOHEHTA;

0. cMecH KOMIIOHEHTOB, YACTUYHO PACTBOPUMBIX OJIMH B JAPYTOM;

B. CMECH KOMIIOHEHTOB, IIOJIHOCTBIO PACTBOPUMBIX APYT B IPYTeE;

T. UJICAJIbHBIM CMECSIM;

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

19. Ha pucynke jiuaust 4 COOTBETCTBYET:
=Const

P

2 )

0 1046 & 106 @ 108 @ 108 @ 1404

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

a. CIy4yaro IpaKTHYECKU MOJIHOM HepacTBOPUMOCTH KOMIIOHEHTA;

0. cMecu KOMIIOHEHTOB, YACTUYHO PACTBOPHUMBIX OJIMH B JAPYTOM;

B. CMECH KOMIIOHEHTOB, ITOJIHOCThIO PAaCTBOPUMBIX APYT B APYTE;

T. NJEAIBHBIM CMECSM;

7. CIIy4aro MOJIHOM pacTBOPUMOCTH KOMIIOHEHTOB ¢ 00Opa3oBaHHEM 0COOON TOYKH, COOTBETCTBYIOIIEN
MUHUMYMY JaBJICHUS.

20. Ha pucyHke 1uHUS 5 COOTBETCTBYET:
=Const

] 104 & 104 o 108 @ i @ 104

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

. CIIy4aro MPAaKTUYECKHU MOJTHONW HEPACTBOPUMOCTH KOMIIOHEHTA,

. CMECH KOMIIOHEHTOB, YaCTUYHO PACTBOPUMBIX OJIUH B IPYTOM;

. CMECH KOMIIOHEHTOB, ITOJIHOCTBbIO PACTBOPUMBIX JPYT B APYTE;

. UJIeaJIbHBIM CMECSIM;

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

H 0w O



21. IlpaBuiio (a3 3anuceiBaeTcs;

a.p=K+d-2
0.p=K-0-2
B.o=K-®d+2

22. B npaBuiie a3 ¢ = K - @ + 2 BapuaTUBHOCTH O3HAYAECT:
a. YUCII0O KOMIIOHEHTOB;

0. uncio dasz;

B. YHCJIO CTEIICHEH CBOOO/IBI.

23. Pextudukanueii Ha3bpIBacTCA INPOLECC IMEPEeHOCa KOMIIOHEHTAa MEXIY KHUILSIIEH XHUIKOH u
HACBIIICHHOW KOHJICHCUPYIOIIEHCS TapoBoi (pazaMu mpwu:

a. IPSIMOTOKE;

0. MPOTUBOTOKE;

B. JUCTUJUISILINY;

I'; KOHJEHCAIUU.

24. Ykasarh pUCYHOK, Ha KOTOPOM M300paKeHa OTCTOWHAs IeHTpudyra:

1
Sy C:__..zr

Lo
B

(=)

a. 1l
0. 2.
25. Ykazarh pHUCYHOK, Ha KOTOPOM H300pakeHa PUIbTpyroias eHTpudyra:

1
\‘i'\ C-:__.A' — 7 T -.1

(=]

F O V)

S
A

a.2;

0. 1.

26. B ypaBHennn a = A/c-p a—oato:

a. KOO QUIMEHT TEIIONPOBOAHOCTH;

0. K03 PUITUEHT TEMITEPaTypPOIPOBOTHOCTH.



27.B ypaBuenuun a = A/c-p A—23TO:
a. K03 (PHUIMEHT TETIONPOBOIHOCTH;
0. K03 dUITUEHT TEMITEPaTypPOIPOBOIHOCTH.

29. Ha PUCYHKEC COACPKAHUC HHUKOKUIIAIICTO KOMIIOHCHTA B JXHIAKOCTH M IIape 0003HaYeHO
COOTBCTCTBCHHO!

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

28. Ha pucyHke

b‘. %% Mo

X1 X, % Moa

JIMHUS PABHOBECHUSA O3TO:

a. nmaroHans O —A;
0. U30THYTas! INHUS;
B. 0OTpe30K A — B.

29. R — ¢mermoBoOe€ 9MCIIO — 3TO:

a. — OTHOIIIEHHE KOJIMYECTBA OTBOJIMMOTO U3 KOJIOHHBI AUCTUILIATA K KOJTHUECTBY (DIIermsl,
BO3BpaIllaeMoOil B KOJIOHHY;

0. OTHOIIIEHHE KOJTHYECTBa (JIeTMBbI, BO3BpAIIaeMOi B KOJIOHHY, K KOJIMYECTBY OTBOJJUMOTO
JTUCTUILIATA.

30. 9KCTpaKI_[I/IH — 9TO IMPOLECC U3BJICYCHUA OAHOI'O NI HECCKOJIbBKUX KOMIIOHCHTOB C IIOMOIIBIO
PacCTBOPUTCIIA:

a. W3 pacTBOPOB;
0. U3 TBEpAbIX TE;
B. M3 PACTBOPOB MJIM TBEP/BIX TEIL.

31. YkazaTs, TJie Ha CXeMaTHYHOM M300pakeHHUH MPOIEcca YKCTPAKIIUU TTOKa3aH PacTBOP C
MaKCUMaJIbHBIM KOJIMYECTBOM PACTBOPEHHOI'O BEIIECTBA X:



Hexomemmni pacteop F FucTparent 2

a. B OKCTpareHTe J;

0. B papunare R;

B. B 9KCTpakTe E;

I. B HICXOJHOM pacTBope F.

32. YpaBHeHuUe IS MPOoIecca SKCTpaKuuu M = Xe IXR - at0:

a. MaccoBO€ COOTHOIIEeHUE (a3;
0. OKCTPaKIIMOHHBINA (hakTOop;
B. K09 urmenT pacmpeneneHus.

33.Ilo CHOCO6y noaBoAa TCIlJia KOHBCKTUBHAA CYIIKA IIPOUCXOOUT:

a. yTeM Iepeiayyl TeIia OT TEIIOHOCUTEISI K MaTeprally yepe3 pasJIeisItollyI0 UX CTEHKY;
0. myTeM mepenayu Tersia UHPpakpacHbIM JTydamH;

B. IIyT€M HEMOCPECTBEHHOT'O CONPUKOCHOBEHUS BHICYIIMBAEMOT0 MaTepralia ¢ CyIIUIbHBIM ar€HTOM;
T. IyTeM CYILIKH B 3aMOPO>KEHHOM COCTOSIHUU TPHU TTTyOOKOM BaKyyMe.

34. Kakas cBs3b BJIar'Ml C MaTEpUAJIOM SIBJISETCS HanboJiee MpoYHOM?
a. pu3uKo-XuMUYECKas;

0. XuMHYecKasi;

B. MEXaHUYECKas.

35. B mporiecce Cymniku, Kak paBuiio, yaiseTcs TOJIbKO Biara, CBI3aHHas ¢ MaTepUajIoM:
a. MEXaHUYECKH;
0. QUBUKO-XUMHYECKH U MEXaHUUYECKU;

B. (PU3UKO-XMMHUYECKHU.

36. Ha pucynke

B |- I mepuoj CyIIKN yIanseTcs:

a. CB0OO/THAs BJIara;
0. CBSI3aHHAs BJIara;

a -l e

37, Nu= 4 9% Dusmuecknii cmbic kpurepns Hyccenbra



a. IIoka3biBaeT Mepy OTHOILECHMS CWJI TPEHUS K IIOABEMHOU CHJIE, ONIPEAEISIEMON Pa3HOCTHIO
IUIOTHOCTEH B PA3IMYHBIX TOYKAX ITOTOKA.

6. CBA3b MEX1y CKOPOCTBIO M3MEHEHHSI TEIUIOBBIX YCIOBHA OKPYKAIOIIEH CPEbl CO CKOPOCTHIO
HEPECTPOMKH I0JIs1 TEMIIEPATYpPBI (U1 HECTALlMOHAPHBIX YCIOBUH).

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

r. XapakTepu3yeT MHTEHCUBHOCTb Iepexo/ia TeIjla Ha IPAaHULE MEKIY CTEHKON U MOTOKOM KMJIKOCTH.
1. XapakTepusyeT I10Jie TeII0(pU3NIECKUX BEIMUYMH OTOKA KHUIKOCTH, YUYUTHIBAET BIUSIHUE
(U3MYEeCKUX CBOMCTB TEMJIOHOCHTENS HA TEIUIOOTAAYY.

wel VB a-l g a-t g-1?-B-At

38, & @ g T *p p 4 D n U m Vv
Kpurepuii [Ipanariisa — 3to:
a.
0.
B.
r
A

a-t
39. Fo= [?

®usnueckuii cMpica kputepus Oypee:

a. [loka3bIBaeT MEpy OTHOILIEHUS CUJI TPEHUSI K IOABEMHON CUJIe, OIIPEEIsIEMON Pa3HOCThIO
IUIOTHOCTEH B Pa3JIMUHBIX TOUKAX ITOTOKA.

0. CBs3b MEXKIy CKOPOCTBIO M3MEHEHHSI TEIUIOBBIX YCIOBHIA OKPYKAIOIIEH CPEIbl CO CKOPOCTHIO
NEPECTPOMKH I0JIs TEMIIEPATyphl, pa3Mepa KaHasla U (pU3MUECKUMH CBOMCTBaMU cpejibl B 11
HCECTAllMOHAPHBIX YCIIOBUAX.

B. [IoKka3bIBaeT COOTHOIIEHUE MEX/ly KOJIMYECTBOM TEIUIA, [IEPEHOCUMBIM ITyTeM KOHBEKIMH U
TCILJIOMIPOBOAHOCTH TP KOHBCKTUBHOM TEIIO00OMEHE.

r. XapakTepu3yeT HHTeHCUBHOCTb IIepex0/1a TeIjla Ha IPaHULE MEXly CTEHKOW U IIOTOKOM >KUAKOCTH.
1. XapaKTepu3yeT MoJje Tero(QU3nIecKuX BeTUYNH MOTOKA KUJIKOCTH, YYUTHIBACT BIUSHUE
(Gu3NYEeCKHUX CBOMCTB TEMJIOHOCUTENS Ha TEIUIOOTAAYY.

H

v
40, Pr= a a-'p
®usnueckuil cmbica kpurepus Ipanaris:

a. Iloka3pIBaeT Mepy OTHOIIEHUS CUJI TPEHUS K OTbEMHON CUJIE, OTIPEAEIiEMON pa3HOCThIO
IUIOTHOCTEN B PA3JIMYHBIX TOYKAX MTOTOKA.

0. CBs13b MEX/1y CKOPOCTBIO U3MEHEHUS TETIJIOBBIX YCIIOBUN OKPYKAIOIIEH CPeIbl CO CKOPOCTHIO
NEePEeCTPOUKH OISl TEMIIEPATYPHI (U1 HECTALMOHAPHBIX YCIOBUH).

B. [loka3pIBaeT COOTHOIIEHNE MEXTy KOJTMUYECTBOM TEIJIa, IEPEHOCUMBIM ITyTEM KOHBEKIIUU U
TEIUIONPOBOJHOCTH P KOHBEKTUBHOM TEIIOOOMEHE.

r. XapakTepu3yeT HHTEHCUBHOCTh Mepexo/ia TeIjla Ha TPaHULE MKy CTEHKON U MOTOKOM YKHMJIKOCTH.
1. XapakTepusyeT IoJie TeII0(pU3NIeCKUX BETMUYMUH OTOKA KHUJIKOCTH, YUUTHIBAET BIUSIHUE
(bu3MYECKUX CBOWCTB TEMJIOHOCUTEISI HA TEIIOOTAAYY.

w- |

41, Pe= @

®usnueckuil cmbica Kpurepus lleke:

a. [Toka3piBaeT Mepy OTHOIIEHUS CUJI TPEHUS K MIOJBEMHOM CHIIE, ONPEEIIEMON Pa3HOCTBIO
IJIOTHOCTEH B Pa3iIMYHBIX TOUKAX MTOTOKA.



6. CBs3b MEXIy CKOPOCTHIO U3MEHEHHUS TEIJIOBBIX YCIOBUI OKPYXAOIEH cpesibl CO CKOPOCThHIO
NEPECTPOUKH IOJIs TEMIIEPATYPBI (U1 HECTALIMOHAPHBIX YCIOBUI).

B. [Toka3pIBaeT COOTHOIIEHNE MEXy KOJTMUYECTBOM TEILIA, [IEPEHOCUMBIM ITyTEM KOHBEKLIUU U
TEIUIONPOBOAHOCTH IIPU KOHBEKTUBHOM TEILIOOOMEHE.

r. XapakTepu3yeT THTEHCUBHOCTh I€peXo/ia TeIjla Ha IPAaHULE MEKIY CTEHKON U IIOTOKOM KUIKOCTH.
1. XapakTepusyeT I10Jie TeII0(pU3NIECKUX BEIMUYMH IOTOKA KHUIKOCTH, YUYUTHIBAET BIUSIHUE
(U3M4IEeCKUX CBOMCTB TEMJIOHOCHUTENS HA TEIUIOOTAAYY.

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

dwusnyeckuii cmpic kputepus ['pacroda:

a. [Toka3piBaeT Mepy OTHOILIECHMS CHII TPEHUS K IOABEMHOM CHJIE, OIIPENEIIEMON Pa3HOCThIO
IUIOTHOCTEH B PA3JIMYHBIX TOYKaX IMOTOKaA.

0. CBs13b MEX/1y CKOPOCTHIO U3MEHEHUS TETJIOBBIX YCIOBUN OKpPYKAIOIIEeH Cpeibl CO CKOPOCTHIO
[IEPECTPOUKH IOJISI TEMIIEPATYPHI ([Is1 HECTALMOHAPHBIX YCIOBUM).

B. [loka3pIBa€T COOTHOIIEHHE MEXKTy KOJIMUECTBOM TEIlIa, IEPEHOCUMBIM ITyTEM KOHBEKIIUU U
TCILJIOMIPOBOAHOCTHU TP KOHBCKTUBHOM TEIIO00OMEHE.

r. XapakTepu3yeT UHTEHCUBHOCTb MEPEX0/1a TeIljIa Ha TPAaHULIE MEXAY CTEHKOU U MOTOKOM KHMJIKOCTH.
1. XapakTepu3yeT MoJie TeIoPU3NISCKIX BEJTMYNH MTOTOKA KHUIKOCTH, YIUTHIBACT BIIUSHUC
(bU3MYECKUX CBOWCTB TEIIOHOCUTEINSI Ha TEIIOOTAauy.

43. Kakas cuna 3acTaBisieT JaCTHULly TBECPAOr'o BEUICCTBA ABUT'AaThCA PABHOMEPHO B BSI3KOH cpeac ?
a. CHJIa TAXKCECTHU

0. noab€MHasA Cujia

B. COIIPOTUBJICHUEC CPCAbL

44. KpurepualisHOe ypaBHEHHUE ISl COOTOLICHUS MEXAY KpuTepueM Pelinonbaca u Apxumena Re =
3.03*Ar onuchIBaeT OCaKIEHUE TBEPABIX YACTHILL IS :

a. TypOyJIEHTHOTO peXHMa OCaXKICHHS

0. TaMUHAPHOTO PEKUMA OCAKICHHS

45. Kpurepuansnoe ypaBuenue Re = 1/18 * Ar onuceiBaeT ocaxxieHue TBEPABIX YACTHUIL JIJIS:
a. TypOyJIEHTHOTO PEeKUMa OCAKICHUS
0. TaMUHAPHOTO PEKUMA OCAKICHHS

d¥p,— p
L )

46. o

Kpurepuii Apxumena xapakrepusyet: Kpurepuit Apxumena XxapakTepu3yer:
d. OTHOIICHUEC Pa3HOCTU CUJI TAKECTHU K HOI['I:GMHOfI culie

6. OTHOIICHHUEC CHUJIBI TAXKCCTU K COIIPOTUBJIICHUIO CPEABI

B. OTHOIICHUC HOI['I)CMHOﬁ CHUJIBI K COHpOTI/IBJ'ICHI/II-O cpemﬂ

P

[y

47 1. B : 2.
Kakas u3 nenrpudyr orcroitnas ?



=

dv AP

w= =
S-dr {RN +R. }-_H

48.
3a cyeT 4ero MEeHsAeTCsl CKOpOCTh (PUIBTPOBAHUSA B OCHOBHOM YPaBHEHUH (UIIBTPOBAHUS IIPU
IIOCTOSIHHOM Pa3HOCTHU JaBJICHUI?

a. 3@ CYET U3MECHECHMS BSI3KOCTH CYCIIEH3UN

0. 32 c4eT U3MEHEHHUS COMPOTUBIICHUS OCa/IKa

B. 3@ CYET U3MEHEHMSI CONPOTUBIICHUS QHIBTPYIOILEH Ieperopoiku

49. B ypasaenuu Q = K- F- At , koadpdunuent K sto:
a. ko puIMeHT TermIooTAAYN

0. K03 duUIMEHT TerIonepeaadn

B. KOO GUIIUEHT TEIJIONPOBOTHOCTH

I. KOOQQHUIMEHT TeMIepaTypOIpOBOJHOCTH

A
q= —
50. c'p
B ypaBHeHuu - a — 370:
a. KOOQPUIMEHT TeMIepaTypOpOBOTHOCTH
0. K03 GUIIUEHT TEIIO0TIAYH
B. KOO GUIIUEHT TEIJIONPOBOTHOCTH

d A e dF d
51. e du .
B ypaBHeHun A —3T0:
a. ko punmeHT Teronepeaaun
0. K03 GUIIUEHT TEIJIONMPOBOAHOCTH
B. KO3pGuIueHT Kod()PHUIIMESHT TeMITepaTypOIpOBOTHOCTH
g- 2. B+ At

5. Gr=

Kpurepuii ['pacroda BBoAUTCS MPH TEMI00OMEHE B YCIOBUSX:
a. eCTECTBEHHOHN KOHBEKIINH
0. BEIHYXJICHHON KOHBEKIIUU

dM dC

1. dsdr _DE

M=By-¥»)S

53. 2.
3akoH MonekyisipHoi auddy3un (nepsbiif 3akoH duka) 3anuchIBaeTCs:
1.
2.
r D-t
Oy = —
54, 12

Juddy3nonnsiii kpurepuiit @ypbe XapakTepu3yer

a. COOTHOIIIEHNE MHTEHCUBHOCTH MEpEHOCca BEIIeCTBa KOHBEKIINEH U MoJieKysapHoi nuddysueit y
rpaHuIbl Gas3bl

0. UI3BMEHEHHE CKOPOCTH MoToKa M (y3noHHONU Macchl BO BpeMEHHU



55. Haubosiee mpoyHBIM BUIOM CBSI3H BIIATU C MATEPUAJIOM SIBIISICTCS:
a. pu3HKO-XUMHUUIecKas (a1copOIIMOHHAsL, OCMOTHYECKAsl, CTPYKTYpHasI)
0. MeXaHHYeCKas

B. XUMHUYECKas

56. Ilpouecchl CylIKu OTHOCATCS K Mpolieccam:
a C U3MCHAIOIIMMHUCS IpaHUIIaMu pazfena ¢as;
0. ¢ huxcupoBaHHOM rpaHuIlel pa3zaena das;

aM dC

57. dfdr dn

B nepBoMm 3akone ®uka koddduruent D - ato:
a. KOO PUIMEHT KOHBEKTUBHOU a1 Py3uu;
0. ko3 durnreHT MoseKyIspHoi auddy3uu;

i

58, Nuz= D

Juddysuonnslii kpurepuit Hyccenbra Xxapakrepusyer:

a. COOTHOIIIEHNE MHTEHCUBHOCTH TIEPEHOCA BEIIECTBA KOHBEKIMEH U MOJICKYISIpHON auddysueii y
rpaHullsl hassl;

0. UI3BMEHEHUE CKOPOCTH IMOTOKa MO yHIUPYFOIIEeH MacChl BEMIECTBA BO BPEME HH U UCTIOIB3YeTCS
JUIS XapaKTePUCTHKU HECTAlIMOHAPHBIX MPOIECCOB;

Dz

59, Fos.= P

Huddysuonnslii kpurepuit ypbe XapakTepu3yeT:

a. COOTHOIIEHUE HHTEHCUBHOCTH MIEPEHOCA BEIIECTBA H MOJICKYIIApHO# auddy3ueii y rpanuiibl (haspr;
0. UI3BMEHEHHE CKOPOCTH MOTOKa MO YHIUPYFOIIEeH MAacChl BEIECTBA BO BPEMEHH U UCIIOJIB3YETCS
IUTSL XapaKTePUCTUKU HECTAIMOHAPHBIX MPOIIECCOB;

60. ITo crocoOy mosiBo/1a Temsia KOHBEKTUBHAS CYILKA IPOUCXOIUT:

a. IIyTeM Iepeladyy TeIla OT TEIUIOHOCUTENS K MaTepUalty uepe3 pa3Aeisiollyto UX CTEHKY;

0. myTeMm Inepeaayu Tensaa HHPPaKpaCHBIM JTydaMH;

B. IyTE€M HEMOCPEICTBEHHOTO COITPUKOCHOBEHUS BBICYIIMBAEMOI'0 MaTepraja ¢ CyIUIbHBIM ar€HTOM;
I. IyTeM CYIIKH B 3aMOPOKEHHOM COCTOSIHMM IIPU TIIyOOKOM BaKyyMe. IyTeM CYIIKH B
3aMOPOXKEHHOM COCTOSTHUU MPU TTTyOOKOM BaKyyMe.

61. B npornecce cymiku, Kak NpaBuio, yaauseTcs TOJbKO Biara, CBsi3aHHasi C MaTepHaJIoM:
a. MEXaHUYECKH;

0. PU3UKO-XUMHUYECKH U MEXaHUYECKH,

B. (PU3UKO-XMMHYECKH.

. XUMHYECKH

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

0. XuMHUYeCKas,

B. MEXAaHUYECKASI.
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63. v

Ha pucynke B 1- i mepuoj Cyuiku ygansiercs:
a. cBo0Oo/IHad BJIara;

0. cCBA3aHHas BIIAra;

64. Nug= D0

Huddysnonnsiii kpurepuit Hyccenbra XxapakTepu3yerT:

a. COOTHOIICHNE MHTEHCUBHOCTH TIEPEHOCA BENIECTBAa KOHBEKIMEH M MOJICKYIJISIpHOH uddy3ueit y
rpanuiie ¢asbl

0. UI3BMEHEHHE CKOPOCTH MOTOKa MO YHIUPYFOIIEeH MacChl BEIECTBA BO BPEMEHH U UCIIOJIB3YETCS
JUIS XapaKTePUCTUKU HECTAlIMOHAPHBIX MPOIECCOB

e
65. Fog= P
Juddysnonnsiii kpurepuii Pypbe XxapaKTepu3yer:
a. COOTHOIIICHUE MHTEHCUBHOCTH TIEpEHOCA BEIIECTBA U MOJICKYIISIpHOU tuddy3ueit y rpaHuiisl Gpassr;
0. UI3BMEHEHHE CKOPOCTH MOTOKa MU O YHIUPYFOIIEeH MacChl BEIECTBA BO BPEMEHH U UCIIOJIB3YETCS
JUTsL XapaKTEPUCTUKUA HECTAIMOHAPHBIX IPOIIECCOB.

66. 1. 2 N

VYKkazaTh pUCYHOK, Ha KOTOPOM M300paskeHa OTCTOMHAs HeHTpUdyTa:
1.
2

67. 1 .
YkazaTh pUCYHOK, Ha KOTOpOM M300paskeHa (punbTpyromias neHTpudyra:
1.
2.

68. B ypaBHeHnn a=»>A/cp - a-3T0:



a. K03 PHUIMEHT TETIONPOBOTHOCTH;
0. k03 dUIMEHT TeMIIepaTypOTPOBOTHOCTH.

69. B ypaBHeHun a =LA/ ¢ p - A - 3TO:
a. K03 (PHUIMEHT TETUIONPOBOIHOCTH;
0. K03 GUITUEHT TeMITEPaTypPOIPOBOIHOCTH.

70.

" Cxema IIMKJIOHA:

=F>ﬁ 1 — nununzp, 2 — KoHyc, 3 — eHTpaJIbHas
P TpyOa, 4 — MUIMHAPUYECKast BXOIHAs TPYOa,
"t_ : 5 — mepexoIHOe YCTPOHCTBO, 6 — BXOIHOM
- naTpyooK MPSIMOYTOJIbHOTO CEUEeHUs, 7 —

naTpyOOK BbIBOJIa OUUIIIEHHOTO T'a3a, 8 —
naTpyOoK BbIBO/IA TBEPAOrO MaTepuana; [ —
3anbUIEHHEIN Ta3, 11 — ounmennsi ra3, I —
TBEP/BIN MaTeprall.

jug

3a cyeT Yero oCyIIeCTBIAETCS 3aKpyUYMBaHUE MOTOKA 3aIIbJIEHHOTO ra3a B [IUKJIOHE:!
a. LIGHTPaJILHOU TPYOHI 3;

0. KoHyca 2;

B. BXOJTHOT'O MaTpyOKa MPSIMOYTOJILHOTO CeUeHUs 6

r. marpyoka 7

_1.gd*  (pr—px) . :
71. YpaBHeHUE W = s 5 5.  [OKasbIBACT CKOPOCTH ABIKCHHA HACTHLEI MOJ ACHCTBHEM:
XK
a.CUJIBI TSDKECTH
0. IEHTPOOEIKHON CHUITBI

B. CHJIbI ApXI/IMe)Ia

72. YPaBHeHI/Ie W=—=— IMMOKAa3bIBACT CKOPOCTH JABUKCHHA YaCTULDBI IMOA

nerictTRBuem:

a. CUJIBI TSDKECTHU
0. EHTPOOEIKHOM CHUITBI

B. CHJIBI Apxumesa

73. C kakoil 1enbl0 MOTOK 3albUICHHOTO raza | Ha mpeacTaBlIeHHOM PUCYHKE BBOAHUTCS B ammapar
TaHT€HI[UAJIBLHO?
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Diaux

Dy

1

a. 1711 yMEHBIIICHUSI COTIPOTUBIICHUS TTPOX0XKICHHSI ra3a
0. JUIS 3aKpYYIHBAHMSI IOTOKA ra3a
B. JUISI OCQXKCHUS TBEPBIX YACTHI] Ha MaTpyoke 7

dV AP
W= =

S‘df [Rm +R|1:-.|1.]L:“

74. Ot KaKuXx MapamMeTpoB B YpaBHEHUU B YPAaBHEHUU 3aBUCUT

CKOPOCTh (pMIIBTPOBAHUS NMPU MOCTOSHHOW PAa3HOCTH JABJIEHUH MPH O0Opa30BaHUHM IMOBEPXHOCTHOTO
ocanka?

Awnh e

76. Kakas 13 Memanox CO31a€T OCCBYIO COCTABJIAOIIYIO CKOPOCTH ABUIKCHUS )KI/II[KOCTI/I?
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77. B ypaBHEeHUHU 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 wu3 3aBUcCMMOCTEH W3MEHEHMsI TeMIlepaTypbl MPU pPa3IMYHBIX CXeMaX JIBXKEHUS
TEIUIOHOCHUTENEH Ha0II0aeTCsl IPU MPSMOTOKE?

_ - _ R Aty
Aty 1
At
> > F
a) B)

a.

0.

B.

R= = _ %,

Tepmudeckoe conpoTuBieHne R moka3pIBaeT 3aTpyTHEHHOCTh IIEPEHOCA TeTlIa!
a. OT TOPSYETo TETJIOHOCUTENS K CTEHKE;

0. uepe3 pa3aesIIoNIyI0 CTEHKY;

B. OT TOPSYETO TEIUIOHOCUTENS K XOJIOAHOMY;

T. OT PA3JENSIONIEH CTEHKH K XOJIOTHOMY TETIOHOCHTEIIO.

80. KoappunuenTnl MaccooTnauu [y u [y MOKa3bIBAIOT:

a. Maccy BeILeCTBa, MEPEXOIIEro OT MOBEPXHOCTH pazzaena (a3 B aapo ¢as3sl (I B
0oOpaTHOM HalpaBJIEHUH) Yepe3 €AUHUILY TUIOLIaId TOBEPXHOCTH B €IMHUILY BPEMEHU MPU
JOBUKYIIEH CUJIE MAaCCOOTAAuU, PABHOM €IMHULIE;

0. Maccy BelecTBa, NEPEXOAAIIEro U3 oJHOM (a3bl B APYrylo 4epe3 eIUHHUIY IUIOIIaIn
MOBEPXHOCTHU B €IMHHILY BPEMEHHU IIPU ABMXKYILIEH CHIIe MacCOOTAa4uH, PABHOM €JMHHULIE.
. _ Bl

Nun=
81. Anddy3unonnniii kpurepuii Hycceanbra D XapaKTepU3yer:
a. HECTAI[MOHAPHOCTh NIEPEHOCA BEIECTBA MMyTeM KOHBEKLIMU U MOJIEKYIsipHOU muddy3uu;
0. XapakTepHU3YIOIIMHA COOTHOILIEHHE MHTEHCHBHOCTH NEPEHOCA BEIEeCTBAa KOHBEKIHEH U
MOJIEKYJISIpHOM T dy3ueit y rpaHuLibl (hazbl:



82. AOcopOumeii Ha3BIBAIOT TMpolecC U3OUPATENLHOTO W3BIEUYCHUS OIHOTO HITU
HECKOJIbKMX KOMIIOHEHTOB U3 ra30BOM CMECH;

a. TBEPAbIM NOTJIOTUTEIIEM;

0. KMJIKUM MOTJIOTUTEJIEM.

83. Ilornomaemsbrit pu abcopOIHMK ra3 Ha3bIBACTCS:
a. 00copOeHT;
0. abcopOTHB.

84. AncopOuusi - TpOLECC TMOMIOMICHUS OJHOTO WM HECKOJbKUX KOMIIOHEHTOB W3
ra3oBOM CMECHU WJIM PacTBOpa

a. TBEPABIM BEIICCTBOM;
0. JKUJIKUM IIOTJIOTUTEIIEM.

85. Yka3arh Teopuu pocTa KpUCTaIOB:

a. TEOpHs MOBEPXHOCTHOTO HaTshKkeHus ['ub0ca;
0. muddy3noHHAS TEOPHUS POCTA;

B. aJICOPOLIMOHHAS TCOPHUS;

I'. IJICHOYHAaA TCOpH:L.

11.3. TunoBbie BONPOCHI /Il TEKYIEr0 KOHTPOJISA
11.3.1 O6pa3ubl BONPOCOB Il NPAKTHYECKUX 3aHATHI

1. Knnaccudukanus neeKToB CTPYKTYphI TBEPIOTO TEa.

2. Pa3nuuyHble MeXaHU3Mbl BOSHUKHOBEHUS HAPSHKEHUI P MEXaHUYECKOM BO3JICHCTBUY MPU Ha
YacTHULIbI TBEPJOTO TENA.

3. Peakuuu Mmoaudukanyu npu TpuOOXMMHYECKON 1eCTPYKIIUU.

4. CiocoObl U3MeNIbYEHUS.

5. Teopernueckue OCHOBBI U3MEIIBYEHHUS.

6. 3MenpunTeny packasablBalOIIEro U pa3iaMbIBAIOLIETO IEHCTBUS.

7. lllexoBble TpOOUIIKH.

8. KoHycHble JpoOHIIKH.

9. 3y0oBasIkOBBIE IPOOHIIKH.

10. 3menpunTenu pa3aaBinBaroIIero 1eHCTBUS.

11. I'magkoBalIkOBBIE MEJILHUIIEI.

12. PonuKo-KOJIbIIEBbIE METbHUIIBI.

13. 3menbpunTenu uCTUPAIOIIC-Pa3IaBIMBAIONIETO JEHCTBUS.

13. XKepHoBbIe U3METBUYHUTENH, OETYHBI, KATKOBO-TApEIbUaThIe U IIapO-KOIbIIEBbIE, OMCEpHBIE
MEJLHUIIBI.

14. 3menbunTenu yaapHOro AeMCTBUSI.

15. Y napHo-uctuparone MeJIbHUIbI.

16. Paznenenue chlmyyux MaTepHaioB Ha (ppakiuu.

17. I'poxoTHl.

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

19. Pa3nenenue mnoj necTBUEM TPABUTAIIMOHHO-TIEHTPOOCIKHBIX CHJI.

20. OO1Iue MPUHIMIBI aHATKM3a TPOIIECCOB U alapaTOB XUMUYECKUX TEXHOJIOTHH.
21. 3aKkoHBI IEpEeHOCA ¥ IPUHIIUI IBHKYIIEH CHIIBL.

22. OcHOBBI TEOPUH MOAOOUS MIPOIIECCOB U ANIapaToB.

23. OcHOBHBIE CBOMCTBA KUIKOCTEMH.

24. luddepenunanbHble ypaBHEHHs paBHOBECHs Difnepa.



25. OCHOBHOE ypaBHEHHE I'MAPOCTATUKH.

26. [Tpubops! 17151 U3MEPEHUSI TaBJICHUS U BaKyyMa.

27. YpaBHEHHUE CIUIOIIHOCTH (HEPA3PHIBHOCTH ) MOTOKA.
28. uddepeHunanbHpie ypaBHEHHS IBYOKCHUS DUepa.
29. YpaBuenus bepuysmiu s ujeanbHONU U pealbHON KUIKOCTH.
30. PesxuMbI IBHKEHUS JKUIKOCTH.

31. Buabl TuapaBInYECKUX CONPOTUBIICHUN

32. TpyOonpoBoabl.

33. UcTevyeHue KU IKOCTHU.

34. Hacochl 1 KOMITPECCOPHI.

35. Pazenenre HEOAHOPOAHBIX CUCTEM.

36. OcaxaeHue B TPaBUTALIMIOHHOM I10JIE.

37. OtcroiiHble 1 QUIBTPYIONINE HEHTPUPYTH.

38. Paznienenrie HEOAHOPOIHBIX Ta30BbIX CUCTEM.

39. dunpTpoBaHueE.

40. ITepememmBanue U CrIOCOOBI IEPEMEIIIUBAHUSI.

11.3.2 Obpa3uwl 3a0au 014 npaKkmudecKux 3aHAmMul

1. B OTKpbITOM pe3epByape HaxOIUTCA KUAKOCTh C OTHOCUTENBbHBIM BecoMm 1,23. Manomertp,
MIPUCOEIMHEHHBIA K HEKOTOPOM TOYKE K CTEHKE pe3epByapa, nokaspiBaeT nasienue 0,31 amu. Ha
KaKo# BBICOTE HAJ JAHHOW TOYKON HaXOIUTCS YPOBEHB KUIKOCTH B pe3epByape?

2. OmnpenenuTb peXUM TEUEHUs KUAKOCTH B MEXKTPYOHOM IPOCTPAHCTBE TEIIOOOMEHHHKa TUIA
“Tpyba B TpyOe” mpHu CIelyIoIUX YCIOBHUIAX: BHYTPEHHsISI TpyOa Tenao0OMeHHUKA UMeeT auamerp 25
X 2 MM, HapyxHas — 51 x 2,5 mMm. Pacxon kunkoctu — 7,34 T/49ac, yaenbHbii Bec 1150 k[/m® ,
BSI3KOCTH 1,2 cn.

3. HaliTi KpuTHYECKYIO CKOPOCTh B MPsIMOii TpyOe nuameTpom 51 x 2,5 MM [1st:
a) BO3/yxa Impu 20°C u p=1ara,
0) HeTAHOTO Maca, UMEIOIIETO BA3KOCTh 35 ¢n M OTHOCUTEIbHBIN Bec 0,963.

Ha TtpyOonpoBoge nuamerpom 100 MM uMeeTcs IUIaBHBIN
nepexon (puc.). Ilo TpybompoBony mnomaercs 1700 nv®fuac
MeTaHa Mpu 30°C. OTkpbITHIN B atMocepy U-00pa3Hblil BOASIHON
MaHOMETp, YCTAaHOBJIEHHBIH Ha IIMPOKOM yacTu TpyOonpoBoja
nepea  Cy)KeHHEM, TI0Ka3bIBaeT H30BITOYHOE JIaBJICHHE B
TpybonpoBoje, paBHoe 40 MM Boj. cT. Kakoe Oyner mokaszanue
TaKoro >K€ MaHOMeTpa Ha Y3KOM uyacTu TpydOorpoBoaa?
ConpoTuBieHUIMHU NpeHEOPEYb.

5. Haittu muamerp TpyOOmpoBoja Jisi TPaHCIIOPTUPOBAaHUS BOJOpoJa Mpu pacxoxe ero 120 /uac.
Jmnaa Tpy6onposoaa 1000 m. Jonmyckaemoe nagenue nasieHus Ap = 110 MM Boj. cT. Y A€NbHBIN BeC
Bogopona 0,0825 «I7 . Koaddurment tpenus A = 0,03.

6. HaiiTu cKOpOCTh OCaKJ€HUS B BOJIE YAaCTHUI[ KBAPIIEBOTO TMECKa mapoodpa3Hoil GopMbl TuaMeTpom
0,9 MM, eciii yzienbHbIN Bec miecka 2650 KF3/M3, a TeMreparypa BOJIbl 20°C.

7. Omnpenenuth AUaMETP OTCTOMHHMKA IS HEMPEPHIBHOTO OCAXKIEHWS OTMYYEHHOTO Mela B BOJE.
[TpousBoauTeNbHOCTh OTCTOWHUKA 80 m/uac HayanbHOW cycneH3uu, coaepxaieil 8 Bec.% CaCOs.
JnameTp HaMMEHBIIMX YaCTHII, MOJICKAMMNX OCAXKICHHI0, 35 MKkM. TemmnepaTypa ocaxaeHus 15°C.
Brnaxnocts mnama 70%. Y nenbHbIN Bec mena 2710 1 .



8. OnpenenuTth MPOAOIDKUTENBHOCTh GriibTpoBanus 10 1 sxuakoctu uepes 1 M ¢wibTpa, ecnu npu
MpEeABAPUTEIIBHOM UCTIBITaHUH (prutbTpa ¢ 1 M GBLIO cobpano ¢uibtpara: 1 1 yepe3 2,25 muH. u 3 1
yepe3 14,5 MuH. nocie GuIbTpOBaHHUS.

9. OmnpenenuTh YacoBYIO IPOU3BOJAUTENBHOCTh (IO MHUTAHUIO) ABTOMATUYECKOM OCaTUTEIHHON
HEHTPUPYTH NP paboTe €€ Ha BOJIHOW CYCIIEH3UU THIpaTa OKMCH MarHus. Y IeJIbHBIN BEC YACTHIL | =
2525 kI7/m°. Temmeparypa cycrensun 30°C. HanMeHbImiA IHaMeTp YacTHIl 3 MKM. XapaKTepHCTHKA
neHtpudyru: auametrp 6apadana 800 mmM, mmHa O6apadana 400 MM, [uamerp Goprta 570 MM, uncio
oboporoB 1200 o6/mMuH. Hukn pabotel nentpudyru cocrasiser 20 muH.: 18 MuH. — momaua
CYCIICH3HH, 2 MUH. — pa3rpy3Ka OcaJKa.

11.3.3 O0pa3upbl 3a1aHuii 1JI KOHTPOJIbLHON padoThI

Tembl pacueTHO-TpapuuecKux pador

1. PaccuuTtaTh OTCTOMHHUK MJisl CTYIIEHUS BOJHOM CYCIIEH3MHM MO CIEAYIOIIMM JaHHBIM: Pacxon
cycriensun G=9600 kr/4, comep’aHue TBEPbIX YacTHIl B cycrieH3un X, = 0,15; B ocagke Xo. = 0,53; u
B OCBETJICHHOM KHJIKOCTH Xocz = 0,0001 kr/kr. YacTuipl CycieH3uu UMEIOT HIapooOpa3Hyo Gopmy.
MuHumanbHblid pazmep yaansembix dactuil d = 25 Mk, [lnotHocts wactui p = 2600 K/,
OcaxxeHue MporCXOAUT IpU Temreparype 7 oC.

2. Paccunrarh TpeOyeMyro MOBEPXHOCTh OapabaHHOTO BaKyyM-(QWIBTpPa C HAPYKHOU (PHIBTpYIOMICH
MMOBEPXHOCTHIO HAa MPOU3BOIUTEIHLHOCTH 10 prutbTpaty 0,0018 M/e.

3. McxozaHble DaHHBIC U pacueTa: Iepernas JaBICHHs IPH (GHIbTPOBAHUH 1 POMbIBKE Ap = 6,8'10"
[1a; Temnepatypa ¢punbrpoBanus 20 OC; BBicoTa Cl10st OcazKa Ha buapTpe h = 12 MM; BIQKHOCTb
ocagka W = 63% (macc.); yaenbHOe MacCOBOE COITPOTUBIICHHE Ocaaka I = 7,86'1010 M/KT;
COMPOTHUBIIEHNE (PUITBTPOBAIILHON MEeperopoaku R = 4,110 v motHOCTE TBepaoH ¢azel p = 1680
Kr/M>; sKuKas hasa CYCIICH3MH U IPOMbIBHAS KHIAKOCT — BOJIA; MACCOBasi KOHIICHTPALIHS TBEP IO
¢a3el B cycnieH3uu x = 15% (macc.); yIenbHbIA pacxo]] BOIBI IIPU MPOMBIBKE (KOTOPAst TPOBOIUTCS
pu Temneparype 49 0C) v = 1107 M¥/xr; MIPOJIOJKUTEIHOCTh OKOHYAHMSI CYIIIKUA OCaJiKa HE MEHee
20c.

4. PaccunTaTh MiIacCTUHYATHINA TEII000MeHHUK /Ui ojgorpesa 10% pactsopa NaOH ot 54 1o 100 °c.
Pacxon pactBopa NaOH — 7 800 xr/u. [Ipu cpeaneii Temneparype 77 °C 10% pactBop NaOH umeer
cnenyromue GU3NKO-XUMHUYECKUE XapaKTepUCTUKu: p; = 1078 Kr/m>; ¢, = 3810 Jx/(xkr’K); A, = 0,70
B1/(MK); n2 = 0,63 10° Mac. Jns MOI0rPeBa MCIOJIb30BaTh HACBIILEHHBIN BOJISHON Nap J1aBI€HUEM
0,3 Mna. Temneparypa koHzneHcauuu 134 o, XapakTepuUCTUKU KOHJIEHCATa IIPU ITOM TeMIlepaType:
p1 = 923 kr/m%; ¢ = 4100 Jix/(xrK); A1 = 0,68 Br/(MK); py = 0,12 10 ITac; r = 2080 xJIx/kr.
Koapdpunument temnonepenaun K = 930 BT/(MZ'K).4. Onpenenutb auaMeTp OTCTOWHHKA ISt
HENPEPBIBHOIO OCaXACHUs cyclieH3uH B Boje. [IpousBoaurenbHocTh oTcTOMHUKAa 800 M3/cyTku 1o
cycnensun. Konuenrpanus aucnepcHoi ¢asbl 10%, auamerp yactun 50 MmxM. Brnaxknocts ocanka 65
%. YnenbHblii Bec TBepiAblXx vactul 2,6 kr/am3. IlpuBecTH 3CKHM3 OTCTOHHHMKA HENPEPHIBHOTO
JeWCTBUS, ONKMCATh PUHIIUII €T0 JeHCTBHUS.

5. Paccunrtate nmomorpeBarens THNA “Tpyba B TpyOe i HarpeBa COJITHOW KUCIOTHI ¢ by, = 25°C 1o
thr = 90°C. lopsiunii Temmonocutens (1) - BoasHo# map. Pacxon teronocutens Gy = 610" kr/u.
Hasnenue 0,25 MlIa.



IIpoueccel u
MEXaHUYECKHUE
anmnaparhbl
XUMHUYECKHX
MPOU3BOJICTB

HOIIK-2.1.
Hcnonszyer
MaTeMaTHIeCKue
METOIBI UI pPEIICHUS
3amad IpoQecCHOHANTb-
HOH JIeATEILHOCTH

N = A qi

1. YpaBHenue Juis1 pacuera paboThl yrpyroi neopmanuu _0°G

2Ep
2. 3anummuTe cucreMy nuddepeHnnanbHbIX ypaBHeHUH Difepa. _dp -

dx
d

_dp _,

dy
— p . g —_

3. Hanummure 0OCHOBHOE ypaBHEHHE THAPOCTAaTUKU p
Foprim—
P g
I w Koaddumue

h, = Ap—
) d, 2g
4. Yto takoe Ar B ypaBHeHuH Jlapcu-Beiicoaxa d
5. OT 4ero 3aBHCHUT PacCTBOPUMOCTH rasza ITo 3akony I
TIPOTIOPIIMOH
6. Uto paccuuThIBaeTCA 10 JTaHHOMY YPaBHCHHIO Koadpumue:
a= Ajc-p

7. dusznueckuit CMBICTT KpUTepus Hyccensra | Xapakrepus
a - e TpaHULIE ME]

8. 3a cuer yero MeHsleTCS CKOPOCTh (PUIBTPOBAaHHS B OCHOBHOM
ypaBHEHHH (QWIBTPOBAHMS NPU IOCTOSHHON pa3HOCTH NaBICHUN?

dv AP
w= =
s-dr (R, R, ) at

3a cyeT u3Me

9. 3anummuTe 3aKOH MOJIEKYIApHOH aup¢y3un (MepBbId 3aKOH adM
Duka = =
) ds drt
10. Ykaxure ypaBHeHre bepHyim B MHTErpaiibHO# hopme
sy
g

NOIIK-2.2.
Hcnonb3yer
¢dusnyeckne  MEeTOMBI
JUIL  pelleHus  3ajad
npodeccCHOHAIBEHOM
JeATeTbHOCTH

1. 3a cuer 4yero NPOUCXOAUT KiIacCU(PUKAIMS IIPUMeEceil B YKa3aHHOM
anmapare?

o i3
L=

3a cyeT ymer

2. Tlox meificTBHEM KakuX CHJI PabOTAIOT MMKIOHBI PabOTalOT MO
JIeCTBHEM

Iluknonsl pa
HEHTPOOEIKH




3. VYkaxuTe ciayyal NOJTHOCTBIO PAacCTBOPUMBIX Jpyr B apyre | Ha pucynke
KOMIIOHEHTOB B CMECH
t=Const
P
Py 1 wy 2 ‘_"\' J/
0 100 0 100 0 100 0 100 ¢ 100
CogepiaHHe HHKOKHIIAIIETO KOMIOHEHTA X
(P; 5P, -nxaBneHHe DApOB YHCTHIX KOMIOHEHTOB)
4. [aiiTe onpeelcHAE MPOLIECCY PEKTU(DUKAIINH. Pektudukarn
KOMIIOHEHTa
KOH/IEHCHPY!
TIPOTHBOTOKC

5. Kakmmm OykBamm 0003Ha4eH HU3KOKHIISIIANA KOMIIOHEHT B

JKUJIKOCTH U TIape ?
t

Xo X=Yo X X3

X — B KHJIKO]

6. Uro o3nauaer (pIerMOBOE YMCIIO?

dnermoBoe !
BO3BpalllaeM
JUCTHIIIATA.

7. Kakas Memranka MpUMEHSETCS AJIS IePEeMEIINBaHUS BEICOKOBSI3KHX
JKUAKUX cpen?

SlkopHas Mel

8. laiite onpeneneHue Npoueccy U3MeIbYEHUS.

IIpouecc u3n
KYCKOB TBep,
BO3JIEHiCTBHE

9. Ilpu KaKkuX yCIOBUSX pactpelnesieMblii KOMIIOHEHT Y IIEPEXOIUT U3
ra30Boi (a3l B KUAKYIO pa3y?

JBroKymiei
SIBIIICTCS Pa-
KOHIICHTPAII]
Ecnu paboue
paBHOBeCHS

10. Kakast cuiia 3acTaBisieT YacCTHIy TBEPJOrO BEIIECTBa JBUTATHCS
PaBHOMEPHO B BSI3KOH cpene?

Cuia cormpo1

NOIIK-2.3.
Hcnonw3yer dpuzuko-
XMMHUUYECKHE METOIbI
IUISL pEIeHUs 3a/1a9
npodecCHOHATBHON
JeATEIEHOCTH

1. Kak onieHuBaeTcst TBEpIOCTh MaTEPUATIOB?

TBepaocTh M
MIPOYHOCTH T

2. B ueM 3akimrouaeTcs Ha3HAYCHUE MaxXOBHKa B IIIEKOBOU APOOHITKE?

MaxoBUK B 1
BbIpaBHUBAH

3. JaiiTe onpeneneHne MEXaHOXUMUHU.

MexaHOXHM
XAMUYECKUE
BEIIECTB BO ]
BIIMSTHHEM M

4. Kakas CBSI3b BIaru ¢ MaTepHajoM sBIIsieTcs Haubosee NpoyHoii?

XHUMHYECKas

4]

. UTo ciayxut pabounM opraHoM KOHYCHOH JApoOniKn?

Pabourm op:
HETIOJIBIKHE

6. Kakue BbI 3HaeTE TEOPUU POCTA KPUCTAIUIOB?

1. reopus 110
2. muddy3uc

7. YkaxuTte crioco0 mojiBo/ia Teria Npu KOHBEKTHBHOMN CYIITKE

KoHBekTHUBH
HEIIOCPE/ICTE
Marepuasa C

8. Uto city>kuT pabounuMu OpraHamMu JIe3MHTerpaTopoB?

Pabounmu o)
BPAIIAIONINX

9. Kakas ¢opma menmommx ten odecriednBaeT Oosiee 3(PPEKTUBHBIH
moMour?

Iap




10. Kakme cnocoObl u3MenbueHMsl peaausylorcss B OapabanHHOHM | Ypap, pazna
apoBOW MeJIbHHIIE?
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