MMHOBPHAYKH POCCHUH

(l)eIlepaJIBHOC rocyaiapCcrBeHHOC€ OI0ZKeTHOE OﬁpaSOBaTeJILHOQ YUpeEKACHUE

BbICIIIET0 00pa30oBaHUs
«Huxeropoackuii rocyapcTBeHHbIN TeXHUYECKUI YHUBEPCUTET
um. P.E. AnekceeBay (HI'TY)

O6D&30B3T€JII)HO'H3V“IHBII\/'1 HHCTUTYT d)I/I3I/IKO-XI/IMI/I‘I€CKI/IX TEXHOJIOTHUM U

marepuasgoseneaus (MO XTuM)

A [ OKYMEHT NoANUCaH 3N1EKTPOHHON NOANUCHIO
/w,, B CUCTEME 3NEKTPOHHOrO AOKYMeHTO060poTa yTB EP)I(HAIO .
HITY um. P.E. Anekceesa M
JIIPEKTOp HHCTUTYTA:
Ceprudmrar  4404fce58923037224c84b57418246a2
B, EBreHuii I
Devicteutenen ¢ 06.03.23 no 29.05.24 MaHyHeBI/IT{ H{.B .
“04 2023
HI0JIA T.

PABOYAS ITPOTPAMMA JUCHUITJIMHBI

b1.5.21 IIponecchbl 1 MeXaHNYECKHE aNNAPATHLI XUMHYECKHUX MPOU3BOJICTB

JUISL TIOATOTOBKHU OaKajlaBpOB

Hamnpasnenue noarorosku: 18.03.01 Xumudeckas TeXHOIOTHS

HaHpaBJ'IeHHOCTI)I TexHomorus QJICKTPOXUMHNYCCKHX IMTPOU3BOJICTB,

XHUMHYECKast TEXHOJIOT U IIPUPOIHEIX DHEPTOHOCUTEIIEH U VIVIEPOIHBIX

MaTceprajIoB

®dopma o0yueHusi: OuHas

I'ox maugama moarorosku: 2022, 2023

Brimyckatomas kagenpa: TOIIuXOB
Kadenpa-pazpadorunk: TOIInXOB

O0beM qucuuIuivHbl;  324/9
4acoB/3.e

[TpomexyTouHast aTTecTanus: s3k3ameH (4,5 cemectp)

Pazpabotuuk: Kozuna O.JI., K.T.H.

Hu:xnuii HoBropon
2023



PabGogas mporpamMMa AWCHMILIMHBI pa3pad0TaHa B COOTBETCTBHH ¢ DenepaibHBIM TOCYIapCTBEHHBIM
o0pasoBarenbHBIM CTaHAApTOM BhIcIiero ooOpazoBanus (PI'OC BO 3++) mno HampaBieHHIO
noaroroBkd 18.03.01 Xumuueckas TEXHOJOTHS, YTBEPKAEHHOTro mpukazom MHWHOBPHAVYKU
POCCHU ot 07 aBrycra 2020 1. Ne 922 Ha ocHOBaHMHM yudeOHoro maHa 2022 roma mpuema
npunstoro YMC HI'TY, npotokon ot 06.04.2023 r. Ne 16; Ha ocHOBanuu y4deOHOro 1utana 2023
roja npuema npunaroro YMC HI'TVY, nporokoi ot 18.05.2023 r. Ne 21.

PaGowass mporpamma nmpunHata Ha 3acegaHud  Kadenpbl « [€XHOIOTHS  3IEKTPOXUMHYECKUX
POU3BOJICTB U XUMHUH OPTaHUYECKUX BEIIECTBY

Ilpomoxon 3acedanus om «04» mana 2023 2. Ne6 nns 2022 roga npuema

IIpomoxon 3aceoanus om «20»utonna 2023 2. Ne7 nns 2023 roga npuema

3aB. kadenpoi K.T.H., moneHT, Mpamkun E.I.

Pabouas mporpamma yTBepKaeHa Ha 3aceTaHuU Y 4eOHO-METOIUYECKOT0 COBETa MHCTUTYTA (PU3HKO-
XUMHUYECKUX TEXHOJIOTUH U MAaTCPUAJIOBCACHUSA

Ilpomoxon 3acedanuss om «16» man 2023 2. Xe9 mys 2022 rona npuema

Ilpomoxon 3acedanus om «04nuronn 2023 2. Ne10 nns 2023 rona npuema

Pabouas nporpamma 3apeructpupoBada B Y MY, peructparinonabiii No

Hauansank MO bynrakosa H.P.

3aBenyromas otaenom komiuiekropanus HTh H.U. Kabanuna

(noonucv)
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1. HEJIX U 3AJJAYU OCBOEHUSA JNCHUITJIMHBI

1.1. Ilenpr0 OCBOEHHWsS AMCIMILIAHBI SIBJIICTCS O3HAKOMIICHHE CTYJACHTOB C OCHOBHBIMHU
mpoleccaMy W ammaparaMd XUMUYECKUX TPOU3BOJCTB, NMPHUOOPETEHHE TCOPSTHUYECKUX 3HAHUU H
MPAKTUYECKUX HABBIKOB B O0O0JIACTH TIPOIECCOB M  aIlapaTOB XHWMHUYECKOW TEXHOJOTHHU IS
MPOCKTUPOBAHMSI, OpPTaHM3AIMHM W YIPABICHUS TMPOU3BOJCTBECHHBIMU MPOIECCAMU XUMUYECKOU
TEXHOJIOTHHU M UX COBEPIIICHCTBOBAHUS.

1.2. 3amaun 0OCBOCHMS TUCIMILIAHBI (MOJIYJIA):

- OCBOCHHE TCOPETUYCCKHX OCHOB XMMHKO-TEXHOJIOIHUECKHUX MPOIIECCOB;

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

- OCBOGHHE Kak OyIymuX pyKOBOAHWTENEH TPOM3BOACTBA PAIMOHAIBHON  JKCILTyaTaluu
MIPOMBIIIIJICHHOTO ~ 00OpY/JOBaHUs, JOCTHXKCHHE KaueCTBa  BBIYCKAEMOH NPOAYKIHH  IPH
MUHUMAJTBHBIX SKOHOMHUYECKUX 3aTpaTax

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OFPA3OBATEJIBHOM ITPOT'PAMMBI

Jlis n3ydeHusl TUCLUIUIMHBI, HEOOXOIUMO OCBOECHUE COJIEp)KaHUE JHUCLUIUIMH: MAaTEMaTHKa;
¢usuka; xumus; MHPOpPMATHKA; (U3NYECKas XHMHUS; TOBEPXHOCTHBIC SBJICHHUS W JUCHEPCHBIC
CUCTEMbI; HauepTarejbHasi TIeOMETpPUS M HUHXKEHepHas Trpaduka; TEopeTHYecKas MEXaHMKa;
COIIPOTHBIIEHUE MaTEpUaAJIOB; 3HAHHMS M yMEHHUs, NpUOOpeTaeMble CTYICHTaMHU I0CJIE€ OCBOCHMS
cojgepkanus  aucuuiuiiHel - «lIpomeccel M anmmapaThl  XMMMYECKOHW  TEXHOJOTHH», OynyT
HCIOJIb30BATHCS BO BCEX NPOPMIMPYIOIINX TUCIUIUIMHAX.

3. KOMIIETEHIMH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCHHUAIIJIMHBI

Jlns n3ydeHusl TUCHUIUIMHBI, HEOOXOIUMO OCBOCHHE COJIEp)KaHUE NUCLUUIUIMH: MAaTeMaTHKa;
¢usuka; xumusg; HHPOpMaTHUKa; (U3NYECKas XHUMHs; MOBEPXHOCTHBIE SIBIICHHS U JAMUCIIEPCHbBIE
CUCTEMbI; HauepTarejbHass TeOMETpPUS M HUHXKEHepHas Trpaduka; TeopeTHuecKkas MeEXaHMKa;
CONPOTHBIIEHUE MAaTepUaloB; 3HAHUS U yMEHHUS, NpPHOOpeTaeMble CTyJIEHTaMH II0CJIE€ OCBOEHUS
cojiepkaHus AUcHUIUIMHBL «[Iporecchl 1 MexaHn4YecKHe anmnapaTrbl XMMUYECKUX TPOU3BOJICTBY, OyayT
HCIOJIb30BATHCS BO BCEX MPOPMIMPYIOIIUX TUCIUIUIMHAX.

OIIK-2. CnocobeH ucmonbp30BaTh MaTreMaTudeckue, puandeckue, GU3NKo-XUMHUECKUe, XUMUYECKUe
METO/IbI JTsl pEIICHUS 3a/1a4 MPoecCHOHAIBHON 1eATeTHbHOCTH.

OIIK-4. Cnocoben obecrieunBaTh MPOBEACHHE TEXHOJOTHYECKOIO IMpoOliecca, HCIOIb30BaTh
TEXHUUYECKNE CPEJCTBA JJIsl KOHTPOJISI MapaMeTPOB TEXHOJOTMYECKOrO IPOIECcCa, CBOWCTB CHIPbS U
TrOTOBOM NPOAYKIHMH, OCYIIECTBIATh HM3MEHEHHME IIapaMeTpPOB TEXHOJIOTMUYECKOTo Ipoliecca Mpu
VU3MEHEHUHU CBOMCTB ChIPbS.

OIIK-5. Cnocoben OCYHICCTBJIATD OKCICPUMCHTAJIbHBIC UCCIICIOBAHUA U UCHIBITAHUSA 10 3aJlaHHOM
MCTOAHUKE, TPOBOAUTDH Ha6J'IIOIICHI/I$I " U3MCPCHHUA C YICTOM TpC6OBaHI/II>'I TCXHUKHU 6C3OHaCHOCTI/I,
O6pa6aTLIBaTL " UHTCPHPCTUPOBATH IKCIICPUMCHTAJILHBIC JTAHHBIC.



dopMHUpOBaHUE YKa3aHHBIX KOMIIETCHIIMH pa3MelieHo B Tabnwuie 3.1.
Tabmuna 3.1 — GopMupoBaHre KOMIETCHIINN JUCIUILTHHAMEI

HaumenoBanue CemecTpsl GOPMHUPOBAHUS TUCITHIUTHHEL
JICIUTUTAH, (OpMUPYIOIIUX
e N A A A
OIIK-2
Wudopmaruka
Maremartuka

O6HIa$[ 1 HCOpTaHUYCCKasi XUMUA

Amnanutryeckas XUMMU n (1)I/I3I/IKO —
XUMHNYCCKHUEC MCTOAbI aHaJIN3a

WmxenepHas rpaduka

XHUMHS 3JIEMEHTOB

dusuka

Opranndeckasi XUMHUs

Opranndeckas xumus |1

WundopmannonHsie
TEXHOJIOTUH

IIpuknanHas MexaHuka

HpOHCCCI)I u MCXaHHYCCKHC armaparbl
XUMHUYCCKUX NPOU3BOJACTB

dusnueckass XuMHUs

JlakokpacouyHble IOKPBITHS

3HeKTp0TCXHI/IKa u MMPOMBINJICHHAA
JIICKTPOHHUKA

0611_[351 XUMHYCCKas TCXHOJIOTHUA

Komnonnnas xumust

IloaroroBka k mpoueAype 3aluThl U 3aluTa
BBIITYCKHOW KBaJIM(UKAIIMOHHOW paboThI

OIIK-4

AHanutnueckas XUMHUS u ¢dusuko-
XUMHAYECKUE METOIBUIN3aaHa

HpOHCCCH n MECXaHHUYCCKUEC armaparbl
XUMHUYCCKUX NPOU3BOJACTB

[oxroToBka K mpoueaype 3alIuThl U 3alIUTa
BEIITYCKHOW KBATH()UKAITMOHHOW PabOTHI

OIIK-5

AHanuTHYecKas XUMHS U
(1)I/I3I/IKO — XUMHUYECCKHE
METOAbI aHaJIn3a

XUMHS 3JIEMEHTOB

dusnka

Opl"aHI/ILICCKaSI XUMHA

Opranunueckast xumus ||

HpI/IKJ'IaIlHaSI MEXaHHKa

Hpoueccm n MECXaHHUYCCKUC arnmnaparsbl
XUMHUYCCKUX NPOU3BOJCTB

du3uyeckas XUMUs

SHGKTPOTGXHI/IKa n MMPpOMBIIJIICHHAA
DJICKTPOHUKA

IloaroToBka Kk mpoueaype 3alUThl U 3aluTa
BBIITyCKHOW KBaJIM(PUKAIIMOHHOW paboThI




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

Tabnuma 3.2 — [lepeueHb MIIaHUPYEMBIX Pe3yIbTATOB O0YyUEHUS MO JUCIUILINHE, COOTHECEHHBIX C INTAHUPYEMBIMU Pe3yIbTaTaMH OCBOCHUS

KOII U HAMMCHOBAHHE

Koa u HauMeHoBaHue

OueHoYHBIE CPECTBA

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

HUCIIOIB30BATh MaTeMaTUYeCKHe METOIbI |OHITUS u METO/IbI | aHAITU3 (yHKLW, |aHamM3a W pacdera| paboThl 3aauu
MaTeMaTHYECKHE, JUIL  pemeHus  3a1a4 | MaTeMaTHYeCKOTro pemaTh ypaBHEHMs U |IPOLECCOB B
busmueckue, bU3MKO- npodeccHoHaNBHON aHau3a, TEOPHH | CUCTEMBI HPOMBILIICHHBIX
e — JIeSITeTbHOCTH. }IH(i)(l)epeHuHI/IaHLHLIX Lu/l(b(bepeﬂuumanbﬁmx anmaparax, BbIOOpa ux
YpaBHEHHH, OCHOBHBIE | ypaBHEHHI KOHCTPYKLIUH ULt
XAMHUYECKHE METOBI
MaTEeMaTHYECKHE METO/BI | IPUMEHHUTEIBHO K | OITUMU3aINHT
L e pemneHus peabHBIM MPOIIECCaM; | TEXHONOTHYECKHX |
npohecCHOHANBHOM po(ecCHOHANBHBIX 33134 5KOHOMUYECKHX
ACATCIIBHOCTH. mokaszatenieii  paboTHI
o0opyIoBaHUSL
HOIIK-2.2. HUcnons3yeT |3HATh: OCHOBHBIC 3aKOHBI | Y MeTh: Ilonumars | Bmagers: Habikamu | Bompocst nns | Bompocst st
¢dusnyeckue Metonbl s | QUBMKH, 3aKOHBI | pU3MUECKHE aQHATTUTHYECKOMN YCTHOTO YCTHOTO
pereHus 3a7a4 | TUAPOCTATHKH Y | IPUHIINTIB, Ha | paboTHI c| cobecenoBanus cobece10BaHUS:
npodeccoHaIbLHON THAPOJMHAMUKH, KOTOPBIX ~ OCHOBAHBI | INTEPATYPHBIMH no OuseTsl
JEATeTbHOCTH OCHOBHBIC  IIPOYHOCTHBIE | IPOLIECCHI JaHHBIMM, 3HAHMSAMH | JJAOOPATOPHBIM
XapaKTEPUCTUKN TBEPJBIX | XHMHUYECKOH 00 OCHOBHBIX MeToJiax | paboram
Ten TpH  AeOopMaluy, | TEXHOJIIOTHH, pellarth |pacyera  IPOLECCOB
CTPOEHHME TBEPIBIX TeJ, | THIIOBBIC 3a1a4H, | M3MEJIbYCHHUS,
OCHOBBI TEOPHH | CBSI3aHHBIE ¢ | mepemenieHus
TeIuIonepeadd 1 OCHOBBI | OCHOBHBIMH KHUIKOCTEH,  CKaTHs
TEOpUH Maccolepeadn; |paszgenamMu  (DU3HKH, |Ta30B,
HCTIOJTb30BaTh nepeMelInBaHus;
(usmueckne  3aKOHBI
pu aHaim3e u
pemeHn  BOTIPOCOB,
CBSI3aHHBIC c
po¢heCCHOHATBHOMN
JeATEeNILHOCTBIO;
HOIIK-2.3. Hcnomssyer | 3maTh: OCHOBBI VMeTh: Tonumarts | B1aaers: HaBsikamu | Bompocst st | Bonpocsr JUISE




(U3MYECKO-XUMUYECKHE XUMHYECKOH ¢dusnyecko- MIPOBECHUS YCTHOTO YCTHOTO
METOIBl IUIA  PEIICHHS | TePMOINHAMUKH, XAMHUYECKHE CaMOCTOSTEEHBIX cobecenoBaHUA cobeceoBaHUS:
3amad Tpo(ecCHOHANBHONW | OCHOBBI TEPMOIMHAMUKY | TPUHITHUIIEI, Ha| pacyeToB IPOIECCOB | IO OmIIeTHI
JeATEILHOCTH. MOBEPXHOCTHBIX KOTOPBIX  OCHOBAHBI | peKTH(HKALINH, 1a00PaTOPHBIM
SIBIICHU, OCHOBHBIE TIPOIIECCHI KpHUCTaJUTH3AIIHH, paboram
3aKOHBI MEX(a3HOTO XAMHAYIECKO pa3zencHus
paBHOBeCHs OMHAPHBIX | TEXHOJIOTHH, peIIaTh | TOMOTCHHBIX U
CHCTEM; THUIIOBBIE 3aJa4H, | TeTepOreHHbIX
CBSI3aHHBIC c| cucrem,
OCHOBHBIMU a0COpOIMOHHBIX,
pasienamMu (QU3UKH U | aICOPOLUOHHBIX,
XUMHH, HCIIOJIB30BATh | JUCTHIIALIIMOHHBIX
¢dusnyecko- HPOIIECCOB.
XAMHYECKHE  3aKOHBI
pH aHanm3e u
pelIeHHH  BOIPOCOB,
CBsI3aHHBIC c
po¢heCCHOHATBHOM
JIeSTeNIbHOCTBIO;
OIIK-4. Cnocoben HOIIK-4.1. ObecnieunBaer |3HATH: TUIIOBBIE | YMETh: BBIOMpATH | Biagernb: Bomnpocsr g | Bonpocst Ui
obecrieunBaTh NIPOBEJICHUE NpoLECChl  XUMHYECKOMH | COBpEMEHHOE CIIOCOOHOCTBIO YCTHOTO YCTHOTO
MIPOBE/ICHUE TEXHOJIOTHIECKOTO TEXHOJIOTHH, obopynoBaHue, B | OCYILIECTBIISITh cobeceoBaHUA cobeceroBaHUS:
TEXHOJIOTUYECKOTO npotecca COOTBETCTBYIOIIHE HaWOOINBIICH CTEMeHH | TEXHOIOTHYECKUI o OuseTs
poIliecca, ICIOIb30BaTh ammapatbl M METOIBl HX | OTBEUaroliee mporiecc B| 1a0OpaToOpHBIM
TEXHUYECKHE CPEACTBa pacuera, OCHOBHBIC | 0OCOOCHHOCTSIM COOTBETCTBUH c| paboram
JUTSE KOHTPOJIS 0COOEHHOCTH TEXHOJIOTHYECKOTO periaaMeHToM "
mapamMeTpoB nepepadaTbIBaeMbIX mporiecca, ONpeAesaTh | HCTIOIb30BaTh
TEXHOJIOTUYECKOTO BEILIECTB, CMOCOOBI WX |XapakTep  JBIKCHHUS | TEXHHMYECKUE CPE/ICTBA
rpoiiecca, CBOICTB nepepadoTKu M|Ta30B M KUJIKOCTEH, | IuIst U3MEepeHus
CBIPbA U TOTOBOH IIOATrOTOBKH, 3HATh | OCHOBHBIC OCHOBHBIX ITapaMETpPOB
NIPOAYKIIWH, TIPUHIATIBL BBIOOpA | XapaKTEePUCTHKH TEXHOJIOTUYECKOTO
OCYIIECTBIIATH armnaparoB JJId MOJYYCHUS | XUMHUYCCKUX mponecca,
HU3MEHEHHE MapaMeTpoB CBIPbSI Ppas3uyHOM | poleccoB U | XapaKTepUCTHK
TEXHOJIOTUYECKOTO CTENEHN  JUCHEPCHOCTH, |TIPOLIECCOB TEIUIO- U |UCXOJHOTO CBHIPhSl |
nporecca npH OCHOBHBIE  TIOHATHS O |Maccolepenayu, TIOJTy4EHHOH
N3MEHEHHUU CBOMCTB nogoouu (U3MYECKUX | BBITOIHSATD MIPOyKIINH, METOAMH
CBIPBS. SIBJICHUH, TEOPUH TEIUIO- ¥ | MaTepualbHbIe U | onpenesieHus
MaccooOMeHa, IPOOJIEMBbI | IHEPreTHYECKHE TEXHOJIOTHYECKHX  H
9HeprocOepe eHus Y | pacdeTsl IMPOLECCOB M |IKOHOMHYECKUX
SKOJIOTUYECKOW  3alllMTHI | allllapaThl, rmokasareneii  paboThbl
OKpY’Kalomenl cpensl Mpu anmaparos;

HKCIUTyaTaIlH alllapaToB.




HOIIK-4.2.
TEXHUYECKHE

TEXHOJIOTHYCCKOTO

IpoLecca, CBOWCTB ChIPbS

Y TOTOBOX NPOAYKIIUH

NOIIK-4.3.

OCYH.[GCTBJ'ISIGT HN3MCHCHHUC

rapamMeTpoB
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: BECOBBIE,
OIITHYECKUE,
ANIEKTPOXUMHYECKHUE,

(PU3UKO-XUMUYECKHUE;

3HaTh:
napamMeTpoB
TEXHOJIOTHYECKOTO
Hpouecca U UX BIUIAHHUC
Ha oKasarean
HpOI/ISBOJII/ITeJ'H)HOCTI/I u
Ka4yecTBa IMPOAYKIIHAH.

B3auUMOCBA3H

YMeThb: HUCNONIB30BaTh
TEXHUIECKUE CPEACTBA
UL KOHTpOJIL |
N3MCHEHUSA
apamMeTpoB
TEXHOJIOTHYECKOTO
npotecca, CBOICTB
CBIpbSl ¥  TOTOBOM
TIPOTYKIINH;

YMeTh:  ompenensiTh
XapakTep

razoB W JKHIKOCTEH,

JBMOKCHUS

OCHOBHbIE
XapaKTEePUCTUKU
XMUMHUYECKHX
TIPOIIECCOB u
MIPOLIECCOB  TEIUIO- |
Maccornepeaay,
BBINOJHATh
MaTepHalIbHbIE u
9HEPreTHYECKHe
pacderhl MPOIECCOB U
arnmaparsl;

Baagers:
METOAaMHU
MPOBEICHUS
(uznueckux
HU3MEpPEHUH,
IKCIEPUMEHTAIbHBI
MH METOJaMH
oTpeieIeHHSI
(hm3nueckux u
¢duzuko-
XUMHNYECCKHUX
CBOICTB CBIpbsI U
MIPOAYKTOB €T0
nepepadoTKH.

Baagern: Metomamu
aHaM3a ® pacyera
MIPOIIECCOB B
MIPOMBITIIICHHBIX
amnmaparax, BbIOOpa
UX KOHCTPYKIUH ISt
ONTHUMHU3ALUU
TEXHOJIOTHYECKUX
nokasarenei paboTsI
obopynoBaHus;
CIIOCOOHOCTBIO
OCYUIECTBIISITh
TEXHOJIOTHYECKUIM
npotecc B
COOTBETCTBUU
peraaMeHToM b3
HCIO0JI30BaTh
TEXHUYECKHE
cpencTBa
HU3MEPEHUS
OCHOBHEIX
rapameTpoB
TEXHOJIOTHYECKOTO
npotecca.

o

JJIA

Bomnpocer s
YCTHOTO
cobecemoBaHus
o

nabopaTOpPHBIM
paboram
Bomnpocsr IS
YCTHOTO
cobecemoBaHus
o

1a00paTOPHBIM
pabotam

Bompocst
YCTHOTO
cobecenoBaHus:
OUJICTBI

I

Bormpocet IS
YCTHOTO
cobeceoBaHus:

OMJIETHI




OIIK-5. Crocoben
OCYIIECTBIISTH
9KCTIEPUMEHTAIbHbIC
HACCIIE0BAHUS u
HUCIIBITaHUS 110 3aJaHHOM
METOJIUKE,  MPOBOIMTH
HaOIrOAEHNS n
U3MEPEHUSI C  YUYETOM
TpeOOBaHUN  TEXHUKHU
0€e30MmacHOCTH,
00pabaThIBaTh u
HHTEPIPETUPOBATH
3KCHepI/IMeHTaJ'H)HI)Ie
JIaHHBIE

HOIIK-5.1.

OcymiecTBiseT
9KCIIEpUMCHTAIbHBIC
HCCIIEJOBAHMS "
HUCIBITAHUSA 1O 3aJaHHOU
METOIUKE

HOIIK-5.3. ObpabateiBaet
Y HHTEPIPETHPYET
MOJTyYEeHHEIE
9KCIIEPUMEHTAIIbHbIE
JIaHHBIC

3HaTh: OCHOBHBIE
CBOMCTBa TBEPIbIX,
KUIKUX W Ta3000pazHBIX
cpel, OCHOBHEIE Hamboiee

4acTo MpUMEHSEMBbIE
METOIBl W pacdeTHbIC
OCHOBBI ~ IIPOLIECCOB M
anmaparoB  XMMHYECKOH
TEXHOJIOTHH, TEOPHI0
OCHOBHBIX TeIuio-
MacCOOOMEHHBIX,
THIPOMEXaHUIECKIX U
MeXaHHYECKUX
MIPOIIECCOB;

3HaTh: OCHOBHBIE
MaTeMaTHUECKHUE METOMbI
pemeHus
npodeccHoHaIBHBIX
3aj1ad, OCHOBHBIE
MOHSATHUS, CBSI3aHHBIE CO
CpeACTBAMH  W3MEpEHHH,
OCHOBHBIE ¢uzngeckue
BEJTMYMHBI u 175
MIPOM3BOJIHBIC, OCHOBHBIE
CHUCTEMBI €MHUI]
n3MepeHuil  puznIecKkux
BEJINYNH;

YMeTb: MNpakTHYECKU
MIPUMEHATh 3aKOHBI H
¢$usnaeckne
TIPUHIINIIB, Ha
KOTOPBIX ~ OCHOBAHBI
TIPOIIECCHI U almapaTsl,
HEJIOCTaTKN u
OTpPaHUYEHUS METOJIOB,
BBINOJIHATH
SKCIEpUMEHTANbHBIE
UCCle0BaHUs ()
OIIPE/ICTICHUIO
HapaMeTpoB
YCTpOMCTB u
annaparos;

Ymern:  IIpumensats
MaTeMaTHYECKHUe
METOMBI
obpaboTke
TTOTY9EHHBIX
9KCTIEPUMEHTAIIbHBIX
JIAHHBIX, UCTIOJIb30BATh
OCHOBHBIE
¢usndeckue,
XUMHUUYECKHE u
(PU3NKO-XIMHUYIECKHE
3aKOHBI, CIIPABOYHbIEC U

npu

JUTEPATyPHBIE
JaHHBIe, paboTaTh C
nHpopMannei B
ra00abHbIX

KOMIIBIOTEPHBIX CECTAX,

Bnamers: HaBbIKaMH
ITOCTAaHOBKH
SKCIEPUMEHTAIBHBIX
HCCJICIOBaHUH,
COBPEMECHHBIMA
METOJaMH{ TIPOBEICHHUS
pacueToB  OCHOBHBIX
MapaMeTpoOB  XHUMHKO-
TEXHOJIOTHYECKOTO
o0opyI0BaHus,
METOJIaMHU TPOBENICHHUS
(busndeckux
HU3MEPEHUH;

Baaners: HaBbIKaMU
CaMOCTOSITENIbHOM
paboThI I peneHNs
KOHKPETHBIX 3a/1a4
HA OCHOBE M3yUYCHHS
paboTHI pa3IHIHOTO
obopynoBaHus,
METOJaMU
OTIpeIeIICHUS
TEXHOJIOTUYCCKHUX U
3KOHOMHNYECCKUX
apaMmeTpoB padOTHI
anmapara u
MeTOo/1aMH BbIOOpa
KOHCTPYKIIHUH.

Bomnpocer s
YCTHOTO
cobecemoBaHus
o

nabopaTOpPHBIM
paboram
Bomnpocsr IS
YCTHOTO
cobecenoBaHus
o

1a00paTOPHBIM
pabotam

Bompocst
YCTHOTO
cobecenoBaHus:
OUJICTBI

Bormpocet
YCTHOTO
cobecenoBaHus:
OMJIETHI

I

IS




4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

4.1. PacnipeesieHue TPYA0EMKOCTH JUCHHUILIMHBI 110 BUJaM padoT 1Mo ceMecTpam

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

BHJIaM pabOT U ceMecTpaM IPEICTAaBICHO B TaOHIIe 3.

Ta6muma 3 — Pacnipenenenne Tpy10€MKOCTH JUCIUIIIMHBI 110 BUIaM paboT MO ceMecTpaM

TpynoémkocTs B yac

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

dopMaTt u3yuyeHHus TUCIHINITHHBI OuHast
OO0mas Tpy10éMKOCTb TUCHUIUIHHBI IO Y4eOHOMY IJIaHy 324 144 180
1. KonrakTHas padora: 145 55 90
1.1. AyautopHasi pa6oTa,B TOM YHCJIE: 136 51 85
3aHATHUSA JeKIIMOHHOTO THMa (JI) 85 34 51
3aHsATUsI ceMuHapckoro tuna (I13-cemuHapel, NpaxT. 3aHATHS U Jp) 17 17 -
naboparopusie padbots (JIP) 34 - 34
1.2.BHeayauTopHasi, B TOM 4HcCJIe 9 4 5
KypcoBas pabdota (mpoekt) (KP/KII) (koHcynbTanus, 3ammuTa)
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIUU IO TUCIUTUIHE 9 4 5
KOHTaKTHas paboTa Ha mpomexyTouyHoM KoHTpose (KPA)
2. CamocTosiTesabHast padora (CPC) 107 44 63
pedepat/scce (MOATOTOBKA)
pacuérHo-rpapuyeckas padora (PI'P) (moaroroska) 8 8
KOHTpOJIbHAs paboTa
kypcoBas pabota/mpoekt (KP/KII) (moaroroska)
CaMOCTOSITENTFHOE U3YyUeHHE pa3/iesioB, CAaMOIOATrOTOBKa (IpopaboTKa |
MOBTOpPEHHE JIEKIIMOHHOTO MaTrepualia U MaTepuana Y4eOHUKOB U 99 44 55
y4eOHBIX MOCOOMH, MOATOTOBKAa K JIAOOPATOPHBIM M MPaKTHUYECKUM
3aHSTHUSM, KOJUIOKBUYM H T.J.)
[ToaroroBka k sx3amMeHy (KOHTPOJIb) 72 45 27




4.2. Conep:xaHue TUCUMILIMHBI, CTPYKTYPUPOBaHHOE 10 TeMaM

Tabnuna 4 — Coaep:kanue JUCUUILTUHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

IInanupyembie Buasbl yue6Hoii padotsl (4ac)
(KOHTpOJIMpYyeMble) KoHTaKTHad paGoTa s 5 HanMenoBamue HaumeHnoBanue
pe3yJIbTaThl 2 s pa3padoTaHHOrO
=EP) HCIO0JIb3YeMBbIX AKTUBHBIX U
oceoennusi: ko YK; S L ey D1eKTPOHHOrO
OIIK: TIK u HanmenoBanue pasaesnoB, TeM = & _ |8 = E & & Bun CPC HHTEePAKTHBHBIX KVDea
> = = 2 | S g8k 00pa3oBaTeNbHBIX ype
S Q= | ogFEaE P
HHIUKATOPLI 5 SZ8 |EEE g o2 T — (Tpy10eMKOCThb B
JAOCTHIKEH U a S =S |z*gz" % yacax)
. = < o | S = [
KOMIIETeHI M = = Qo ©
4 cemectp
OIlK-2 Pazgen 1 Knaccudukanus OCHOBHBIX MNPOLECCOB XUMHYECKHUX IIpesenTanus Koncnekt nexunit
HOIIK-2.1 npou3BoacTB. OCHOBBI MEXaHOXHMHUM H MeXaHHYecKHe MPOoLecchl.
HOIIK-2.2 Tema 1.1. MarepuanbHblit ull10 1,0 1,0 IlogroroBka X JEKIUSIM
HOIIK-2.3 OHEPreTHYECKUi  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 MEPHOINYECKOTO ¥ 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
BO3ZICHCTBUSIX. Krnaccnduxarms MPaKTHYECKUM  3aHATHAM
Je(hEeKTOB CTPYKTYPhI [6.1.1], [6.1.2], [6.1.8],
[6.1.9].
Tema 1.3. Peakrmu momuukanum mpu | 2,0 1,0 I[TogrotoBka K JIEKIIUAM
TPUOOXMMHYECKON JIECTPYKLUH, POJb [6.1.1], [6.1.2]
Tpuboxummdeckux  (akTopoB  Ha
KUHETUKY JJIEKTPOJHOTO PACTBOPEHHS
METAJLIOB, B TIPOUCXOKICHUN KU3HH Ha
3emite 1 00pa30BaHNH MECTOPOXKIACHHUI
OIIK-2 Pazpen 2 CmocoObl W TEOpETHYECKME  OCHOBBI  M3MEJIbUCHHS. [Ipesenranus Koncnekr nexunit
NOIIK-2.1 MeXaHOXHMHYECKHE MPOLIECCH 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]
OIIK-4
NOIIK-4.1
HOIIK-4.2
NOIIK-4.3
OIIK-5
HOIIK-5.1
NOIIK-5.3




Ilnanupyembie

Bunnl yueGHoii padoTsl (dac)

(KOHTpOJMpYeMble) KoHTaKkTHas paGoTa s 5 Hanmenopanme HaumeHnoBaHue
pe3yJbTaThl 2 s pa3paéoTaHHOro
ocBoenus: xkoxa YK; 3 g < HCEMOAB3YEMBIX AKRTHBHLIX U DJIEKTPOHHOT 0
OIIK: TIK u ’ HaumeHoBaHue pa3aenos, TeM = S § = = S & Bux CPC HHTEPAKTHBHBIX Kypea
l/IHlIl/IlZaTO = = © E|EoE = s £ 00pa3oBaTeIbHBIX
US| = Sz |EEfH e = . (Tpya0eMKoCTh B
JTOCTUKEHUS g SEG|E%gEFX rexuoorim 4yacax)
. = & 2 e 8§ = =
KOMIEeTeHIii = = (@) o
Tema 2.2 Metogsl MexaHoxumuu B | 3,0 1,0 2,0 I[TogrotoBka K JIEKIUAM
MOAU(UKAIUK  [OJIUMEPOB  POJTH [6.1.9]
TpuboxXumrdeckux  (akTopoB  Ha
KUHETUKY 3JICKTPOJHOTO PACTBOPEHHS
METAJLIOB, B TIPOUCXOKICHUN KU3HH Ha
3emiie 1 00pa30BaHUH MECTOPOXKACHHUIH
Pazgen 3. Knaccnpukanus odopyaoBanus 1/ H3MeJIb4YeHHU
OIIK-2 Tema 3.1. Usmenpunremn | 0,5 1,0 1,0 [loaroroBka k ynekuusM u | NpeseHTauums
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. Msmensbuurenn | 0,5 1,0 1,0 I[TogrotoBka K JIEKIUAM
OITK-5 MCTHPAIOLLIETO pa3IaBIMBaIOIIECTO [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 [MomroroBka K JIEKIUSIM
JIeHCTBHSL. Y napHO-KCTHpAIOLIHe [6.1.2], [6.1.8], [6.2.2]
HU3MECIIBYUTECIIN.
Pazgen 4. Pa3sgesenue chimyuyux MarepuanoB Ha  (¢paxumu. | ITogroroska k nexumsaM | IlpesenTtannms Koncnekr nexunit
OIIK-2 HoszupoBannue. [6.1.2], [6.1.8]
HOIIK-2.1
NOIIK-2.2 Tema 4.1. Pasnenenwe coimydnx | 1,0 1,0 1,0 IloaroroBka K JEKIHAM
HMOIIK-2.3 MaTEpHAJIOB HA (PAKIIUH. [6.1.2], [6.1.8], [6.2.2]
OIlK-4 Tema 4.2. Jlo3upoBaH¥e. 0,5 1,0 1,0 [ToArOTOBKA K  JIEKIUAM
HNOIIK-4.1 [6.1.2], [6.1.8], [6.2.2]
HOIIK-4.2
JIOIK-4.3 CamocrosiTesibHasi ~ padora 1o
OIK-5 OCBOCHHIO 4 pa3jesia:
NOIIK-5.1 pedepar, 3cce (Tema)
MOIIK-5.3 pacuérHo-rpadpuyeckas paGora
(PI'P)
KOHTpOJbHasi padoTa
Hroro 1-4 paznexy 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 Juddepennnanbueie ypaBHEHHUS
OIIK-5 paBHOBecust  Diinepa. OcHoBHOE




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

JIABJICHUS M BaKyyMa.

Tema 5.2 Tunponunamuka. OcHoBubie | 3,0 - 2,0 5,0 [6.1.1], [6.1.2], [6.1.6],
XapaKTePUCTUKU KHUJKOCTEH. [6.2.1]

Pexxumbl  IBWKEHHS — KUAKOCTH.
YpaBHenue CIIOIIHOCTH
(HEepa3phIBHOCTH) NIOTOKA.
JuddepennnanbHubie ypaBHEHHS
JOBIDKEHUsT  Oimepa.  YpaBHeHHA
Bepuynnu 1 uneanbHOU U peaabHOU
)kuakocted. YpaBHeHue J[lapcu —
Beiicbaxa. [ToTtepn Hamopa mo ummHE
TpyOOIpoBoia TPH JIAMUHAPHOM W
TypOyJIEHTHOM pEXUMaxX JIBIKCHHS
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]

VYpasuenue [lapcu — Beiicbaxa.
Ilotepu Haropa o JUTUHE
TpyOOIpoBOAa MpPH JAMHHAPHOM |
TypOyJIEHTHOM pEXUMaxX JIBHOXKCHHS
JKHJIKOCTH.

Tema 5.4. TpybonpoBousl. Mcreuenne | 1,0 - - 1,0 [6.1.1], [6.1.2], [6.1.6],
JKUJKOCTEH M3 cocya. [6.2.1]
CamocrosiTeabHAasi ~ paGora 1o
OCBOEHMIO 5 pa3gea:

pedepart, 3cce (Tema)
pacuéTHo-rpaduyeckas paborta
(PI'P)

KOHTpOJbHasi padoTa

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

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT 0
Kypca
(Tpy10eMKOCThb B
yacax)

KonTakTHas padora HaumenoBanue

HCNOJb3yeMbIX AKTUBHBIX H

Bupg CPC MHTEPAKTHBHBIX

o0pa3oBaTeibHBIX
TEXHOJIOI Mt

HaunmeHoBaHue pa3iejioB, TEM

s1 padora
CTYJAEHTOB (4ac)

padoThI

CaMocTosiITeIbHA

Jlekuuu
JlabopaTop
HbIE
IpakTHuec
KHe
3aHATHSA

OIIK-2 Pazgen 6. Hacocsl IIpe3enranus Koncnekr nekunit

HOIIK-2.1 Tema 6.1. Omnpenencure u| 20 - 3,0 6.1.1], [6.1.2], [6.1.4],
NOIIK-2.2 Kjnaccu(UKans HACOCOB, THIIOBas [6.2.1]




Ilnanupyembie

Bunnl yueGHoii padoTsl (dac)

(KOHTpOJMpYeMble) KoHTaKkTHas paGoTa s 5 Hanmenopanme HaumeHnoBaHue
PE3yIbTATEL = « g HCHO0JIb3YeMbIX AKTUBHBIX U paspaboTansoro
ocsoennusi: ko YK; S ey D1eKTPOHHOr0
OIIK: TIK u HanmenoBanue pa3aesnoB, TeM = SR = E S 2 Bun CPC HHTEePAKTHBHBIX Kvpea
> = = 2 |E g8k 00pa3oBaTeNbHBIX ype
HHIMKATOPDI = 8§25 = = 5 =X p . (TPY10€MKOCTh B
JAOCTHIKEHUS g S EEg |§ = = RS TexHoaoruu 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 KoHCTpYKIIUK HACOCOB. 1,0 - 2,0 [6.1.1], [6.1.2], [6.1.6],
[6.2.1]
CamocrosiTesibHasi ~ padora 1o
0CBOEHMIO 6 pa3nena:
pedepar, 3cce (Tema)
pacuérHo-rpaguyeckas pabora
(PT'P)
KOHTpOJbHasi padoTa
Hroro no 6 paznexy 3,0 - - 50
OIIK-2 Pa3nen 7 C:xxaTue ra3on IIpe3enTanus Koncnekr nekiuit
NOIIK-2.1 Tema 7.1 Knaccudukaims u | 1,0 - - 2,0 6.1.1], [6.1.2], [6.1.4],
NOIIK-2.2 YCTPOMCTBO KOMIIPECCOPOB. [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
(PTP)
KOHTpOJbHasi padoTa
HToro no 7 pazneny 15 - - 4.0
OIlIK-2 Pa3nen 8 I'mapomMexaHHyecKHe Mpolecchl IIpesenTanus KoHncnekr neknuit
HOIIK-2.1 Tema 8.1 Paznenenue Heognopoausix | 2,0 - - 3,0 [6.1.1], [6.1.2], [6.1.6],
NOIIK-2.2 cucteM.  MarepuanbHelii  OanaHc [6.2.1]
OIIK-5 rpoliecca pas3aeJIeHHs
HNOIIK-5.1 CamocrositenbHass  paora  mo
HOIIK-5.2 0CBOEHHIO § pa3jea:
HOIIK-5.3 pedepar, rcce (Tema)
pacuéTHo-rpaduyeckas paborta
(PI'P)
KOHTpOJbHasi padoTa
HTroro no 8 pasneny 2,0 - - 3,0
Htoro no 4 cemectpy 34,0 - 17,0 44.0

5 cemecTp




Ilnanupyembie

Bunnl yueGHoii padoTsl (dac)

(KOHTpOJMpYeMble) KoHTaKkTHas paGoTa s 5 Hanmenopanme HaumeHnoBaHue
pe3yJbTaThl 2 s pa3paéoTaHHOro
ocoeHus: koa YK; = § g < HCTOIL3YEMBIX AKTHBHBIX H DJIEKTPOHHOI 0
OIIK: TIK u HaumeHoBaHue pa3aenos, TeM = SR = E S 2 Bug CPC HHTEPAKTHBHBIX Kvpea
> = = 2 | == o0pa3oBaTeibHBIX ype
® Q= [N o@mbEax P
HHIUKATOPBI g SZ8|EE52CE TeXHOTO M (Tpya0eMKoCTh B
JOCTUKEHUS S S =g |5 % Z = X yacax)
. = < 2| S = =
KOMITeTeHIHI = = 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 nexkumii
HOIIK-2.2 TPaBUTAIMOHHOM roJie [6.2.1]
OIIK-5 (oTcTamBaHue). HenTpobexHoE
HNOIIK-5.1 OCaXXJEHUE B HEOJHOPOIHBIX KHJIKHX
HOIIK-5.2 CHUCTEMAX. Pazngenenue
HOIIK-5.3 HEOJHOPOAHBIX T'a30BbIX CUCTEM.
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]
KoncTpykunu MEXaHHUYECKUX
MeIIansoK. 3aTpaTel SHEPrHM Ha
nepeMeInBaHne HproTOHOBCKHX
JKUJIKOCTEH.
CamocrosiTesibHasi ~ padora 1o
ocBoeHMIO 8 pazgena:
pedepar, 3cce (Tema)
pacuérHo-rpaduuecKas pa6ora
(PTP)
KOHTpOJbHasi padoTa
Hroro no 8 pasneny 15,0 - - 4,0
OIIK-2 Paznen 9. Tenioo6MeHHBIE MPOIECCHI. 6.1.1], [6.1.2], [6.1.4], | Ipesenramnus 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 OCHOBHOC ypaBHEHHE TEILJIONEPEaaUH. [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.
Konctpykuuu TEII00OMEHHBIX
anmnapaTos.
Tema 9.2 Kongencanus. 3,0 4,0 - 4,0 [TogroroBka K JEKIUAM
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, XapaKTepu3yolme [6.1.7], [6.2.1]




Ilnanupyembie

Bunnl yueGHoii padoTsl (dac)

(KOHTpOJMpYeMble) KoHTaKkTHas paGoTa s 5 Hanmenopanme HaumeHnoBaHue
pe3yJbTaThl 2 s pa3paéoTaHHOro
= o 5 HCHO0JIb3YeMbIX AKTUBHBIX U
ocBoeHus: koa YK; = ey DJIeKTPOHHOT0
HaumeHoBaHMe pa31esioB, TeM = g Eoa Bux CPC HHTEPAKTHBHBIX
OIIK; IIK u = e L g ae e Kypca
= S o kB |52wfESE 00pa3oBaTeILHBIX
HHIUKATOPBI = Sz |EEfH e = . (Tpya0eMKOCTh B
= S xEY |¥Z g 8 FH TEXHOJIOTHH
JMOCTHIKEHUS ) S S | g = > 4yacax)
” = < 2 | = S = [
KOMIIeTeHIii = = Q 3}
paboTy BEIIAPHOTO armmapara.
CamocTosiTeJibHasi ~ padora 1o
OCBOEHHIO 9 pa3ea:
pedepart, dcce (Tema)
pacuérHo-rpadpuueckas padora
(PI'P)
Hroro mo 9 paznery 13,0 12,0 - 14,0
OIIK-2 Pasgen 10. MaccooOMeHHBIE IIpe3enTanus Koncmekr nexmuit
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;? L MacconepeiadH. [6.2.1]
MOTIK-5. Tema 10.2. OcHoBHble 3akoHbI | 4,0 - - 2,0 [MomroroBka Kk JIEKIUSIM
NOIIK-5.2
MOITK-5.3 Maccornepeiau. OcHoBHOE 6.1.1], [6.1.2], [6.1.4],
' ypaBHEHHE Maccornepeiau. [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 auhHy3uu uepes MOPUCTYIO [6.2.1], [6.2.4].
nuadparmy.
Tema 10.3. A6copOrus. 3,0 - - 0,5 IToaroroBka K JEKLHAM
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]
OuHapHBIX cMmeceil. [IpaBuio ¢a3 wu [MoaroroBka K
OCHOBHEBIC 3aKOHBI MEPETOHKH. naboparopHsiM  paboram
KpuBble paBHOBECHSI. Ipocras 6.1.1], [6.1.2], [6.1.4],
neperonka. PekTudukarus. [6.2.1], [6.2.4].
Tema 10.6 Dxcrpakius. Dxcrpaknus | 4,0 2,0 6.1.1], [6.1.2], [6.1.4],
U3 KHUAKUX U TBEPIBIX CHCTEM. [6.2.1]




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

HaunmeHoBaHue pa3iejioB, TEM

Bunnl yueGHoii padoTsl (dac)

KonrakTHas padora

Jlekuuu
JlabopaTop
HbIe
padoThI
IpakTHuec
KHe
3aHATHSA

s1 padora
CTYJAEHTOB (4ac)

Bupg CPC

HaumeHnoBaHnue
HCNOJb3yeMbIX AKTUBHBIX H
HHTEPAKTHBHBIX
o0pa3oBaTeibHBIX
TEXHOJIOI Mt

Tema 10.7. Cymka. Buasl cBs3u
BIarm C MarepuasioM. Kwunetnka
CcylIKd. MaTepuanbHbli U TEIJIOBOM
0ayaHC peanbHOro MpoIecca CYHIKH.

o |CamocTosiTeIbHA

=)

6.1.1],
[6.2.1]

[6.1.2], [6.1.4],

JladopaTopHas padora no teme 10.7.
Cyuika. Omnpenenenne
K03(puIUEeHTa TIHIPABIHYECKOI0
CONPOTHBJICHHS.

7,0

7,0

ITonroroska K
mabopaTOpHEIM ~ 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
pa3padoTaHHOrO
DJIEKTPOHHOT 0
Kypca
(Tpy10eMKOCThb B
yacax)

CaMocTosiTeILHAs pa6ora no

0CBOEHMIO 3 pa3aea:

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 pucuuminHe

85,0 34,0 17,0

107,0




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

KOHTpOJIA  3HaHUU cOpMyINpPOBaHBI

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

Omnucanue mokasareyieii ¥ KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONMMCAHKE KAl OLICHUBAHMS IIPH
TEKyIIeM KOHTpoJie (KOHTPOJbHBIC HEJENH) U OICHKA BBHINOJIHEHUS JTaOOpaTOPHBIX PadOT MPUBENEHO B
tabmure 5.

Tabnuma 5 — Onucanue nokasareneil 1 KpUTEPUEB KOHTPOJIS YCIIEeBAEMOCTH, ONMCAHHUE IIKAJl OICHUBAHUS
MIPH TEKYIIEM KOHTpPOJe (KOHTPOJIbHBIC HE/IEeIH) U OLIEHKA BBIITOJIHEHUS JIa0OPaTOPHBIX padboT

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

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

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




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

Kputepun onennBanusi pe3yJibTaToB 00y4eHUs!

Orenka Ornenka Ornenka Onenxka
Ko u Kox n HanmeHoBaHue «HEYIOBJIETBOPHUTEILHO» «YIOBJIETBOPHTEILHO «xopomo» / «OTJIUYHO» /
HAaUME€HOBaHHUE HHAUKATOPA T0CTHKEHMS / «HE 3aYTCHOY / «3a4TEHO» «3a4YTECHO» «3a4YTECHO»
KOMIeTeHIIHH KOMIeTeHIIHH 0-59% 60-74% 75-89% 90-100%
OT max peUTUHTOBOMI OT max peUTUHTOBOMI OT max peUTUHTOBOU OT Max PEUTUHTOBOM
OLICHKU KOHTPOJIS OLIEHKH KOHTPOJIS OLICHKU KOHTPOJIsS OLIEHKU KOHTPOJIsS
OIIK-2. Cnocoben HOIIK-2.1. Ucnonesyer | He 3makom ¢ wmaremarnueckumu | CmaGo 3HaKOM ¢ |XopomIo 3HaKOM ¢ [Biageer MaTeMaTH4eCKUMU
UCIIONB30BaTh MaTeMaTHYecKue METOABI I | METONAMH M pemieHus 3agad | MaTeMaTHYeCKUMHU MaTeMaTHIECKUMH METOIaMH JUI1  peLICHHS
MaTeMaTHYECKHUE, perIeHus 3a1a4 | npodeccHoHaNbHOM METOAaMH [UIS PCIICHUsS [METOZaMH Ui  PELICHHS [afad IpogecCHOHaIbHON
¢buznueckue, npogeccHoHaNbHON JeATEeIbHOCTH. 33714 MPO(eCCHOHANBHOM (3314 TPOPECCHOHANBHON  [IeATEeIbHOCTH.
(I)I/ISI/IKO-XI/IMI/I‘IGCKl/Ie, ACATCIBbHOCTH. He HUMECT IIOHATHA (0] JCATCIBbHOCTH. JNCATCIBbHOCTH. OTIUYHO 3HAKOM C
XUMHUYCCKHUEC MCTO/AbL COBPEMECHHOM COCTOsSTHUH Nwmeet cna6me nousatus o | Umeet HOpMaJIbHBIC |[COBPEMECHHBIM COCTOSAHHUCM
JUIsl pELLIeHNs 3a1a4 UCCJEOBAaHMH B YKa3aHHBIX | COBPEMEHHOM COCTOSIHUM |[IOHSTHS O COBPEMEHHOM [HCCIIeIOBaHHMI B
po¢heCCHOHATBHOM 00nacTsIX 3HaHUH. Hccae0BaHuM B [COCTOSHMM HCCJEJOBAaHUI B [yKa3aHHBIX obmacTsx
JIESTEILHOCTH. YKa3aHHBIX 00nacTax |yKa3aHHBIX oOnacTax BHaHUH.
3HaHUM. 3HaHUMU.
NOIIK-2.2. Ucnonw3yer | He 3Hakom ¢ ¢usuyeckumu | Cnabo 3HaKoM ¢ |XopolIo 3HakKoM ¢ [Brmageer ¢busnuecKuMu
¢du3nyecKk©e  MeTOAbl IS | METOJAMHU IS pelieHus 3agad | GU3HYSCKHMH METOAaMH |(PH3HYSCKUMH METOAaMH METOJAaMH Ul  PELICHHS
peleHus 3a1a4 | npodeccHoHaNbHOMI UL penieHHs  3anad | perIeHus 3a7a4 Bajgad npodeccuoHanbHoMi
npogeccHoHaNbHON JEeATEIbHOCTH. npodecCHOHATLHON npohecCHOHATBLHON eATETbHOCTH.
JeATEeIbHOCTH He uMeeT TIOHSTHS 0 | IesTeNbHOCTH. NeSATEeIbHOCTH. OtmimaHO 3HaKOM c
COBPEMEHHOM cocrosiHuu | Mmeer cnabble nonsaTus o | Umeer HOpMaJIbHBIE [COBPEMEHHBIM COCTOSHHEM
UCCIICIOBAaHWII B yKa3aHHBIX | COBPEMEHHOM COCTOSHHHU [[IOHSTHSL O COBPEMEHHOM [MCCIICOBaHUM B
001acTsIX 3HAHUH. HCCIIEI0BaHUI B |COCTOSIHUU HCCJIEOBAaHUHI B |[yKa3aHHBIX obacTsax
YKa3aHHBIX 00nacTax |yKa3aHHbBIX obnacTax BHaHHUH.
3HaHUMU. 3HaHUMU.
HOIIK-2.3. Ucnonesyer | He 3HAKOM c ¢usuko- | Cnabo 3HaKoM ¢ (usuko- |Xopomo 3HaKoM ¢ ¢pu3uko- Briageet ¢duzuKo-
(i)I/ISI/I‘IeCKO-XI/IMI/I'-IeCKHe XUMHNYECCKUMHU METOAaAMH JJIA XUMHUYECKHMMU METOAaAMHU (XUMHWYCCKUMU METOAAMHU XHUMHUYCCKHUMHU MeTOoAaMHnu
METOIBl [UIsl PElICHHs 3aay | pelieHus 3aja4 | Ausl  pelieHus  3aj1ad (s peleHus 3ajga4 s peuieHus 3aja4
npodeccrnoHanbHOM npodeccroHabHOM npodeccrnoHaIBLHOM npodeccruoHaIBLHOM npodeccnoHaAIBEHOM
JIeSITeIIbHOCTH. JIeSITeIIbHOCTH. JIeSITeIIbHOCTH. TIesITeIIbHOCTH. e TeTbHOCTH.
He nMeer TIOHATHS o | Mmeer cnabsie nonstus o | Umeer HOpManbHble | OTIMYHO 3HAKOM c
COBPEMEHHOM COCTOSIHUM | COBPEMEHHOM COCTOSIHMM |HOHSTHSI O COBPEMEHHOM [COBPEMEHHBIM COCTOSHHEM
WCCIEJIOBaHUH B yKa3aHHBIX | MCCJICJAOBAHUH B |COCTOSIHUHM HCCIIEJIOBAaHHH B [HCCIICAOBAHUM B
obJacTsix 3HaHUM. yKa3aHHBIX o0nacTax |yKa3aHHBIX o0nacTsax [yKa3aHHBIX obnactax
3HAHUU. 3HaHUMU. BHaAHUMU.
OIIK-4. Cnocoben NOIIK-4.1. O6ecneunBaer | He CrocoOeH obecrieunBath | Crabo 3HaKOM ¢ | XopoIiio 3HaKOM ¢ | Bmameer  cmocoOGHOCTHIO
obecrieunBaTh [IPOBEJICHUE TEXHOJOTUYECKOTO | NPOBEACHHE  TEXHOJOTMYECKOTO | TeXHHYECKHMH TEXHOJIOTUYECKUMH OCYIECTBIISATh
HPOBE/ICHUE [porecca nporecca, UCIIONB30BaTh | CPEACTBAMHM Ul KOHTPOJIS | IpoLeccamu, TEXHOJIOTUYECKUIT
TEXHOJIOTNYECKOTO TEeXHUYECKUE cpencraa UL | TIapaMeTpoB TEXHUYECKUMH CPEICTBAMHU | MPOLECC B COOTBETCTBHUH C
nporecca, KOHTPOJIS HapaMeTPOB | TEXHOJIIOIHYECKOTO KOHTPOJIS [IapaMeTPOB | PerIaMeHTOM "
UCIIONB30BAaTh TEXHOJIOTHYECKOT0 npolecca, | Impouecca. TEXHOJIOTHYECKOT0 HCIIOJIb30BATh




Kputepun onennBanus pe3yJbTaToB 00y4eHUs!

OreHka Onenka OneHka OreHka
Ko u Kox n HanmeHoBaHue «HEYIOBJIETBOPHUTEILHO» «YIOBJIETBOPHTEILHO «xopomo» / «OTJIUYHO» /
HAaUMCHOBaHHE WHINKATOPA NOCTHKCHU S / «He 3a4TeHO» / «3a4TEeHOY «3a4TEHO» «3a4TEHO»
KOMIIETeHIMH KOMIIETEHIIMH 0-59% 60-74% 75-89% 90-100%
OT max peUTUHTOBOMI OT max peUTUHTOBOMI OT max peUTUHTOBOU OT Max pPEUTUHTOBOM
OLICHK! KOHTPOJISI OLICHKH KOHTPOJISI OLIEHKH KOHTPOJISI OLIEHKH KOHTPOJISI
TEeXHUYECKUE CBOICTB  CBIppsI M ToTOBOU | MMmeer OrpaHHYCHHBIE | Ipollecca W HW3MEHEHHEM | TeXHHYECKHE  CpEACTBa
cpencTBa s HPOAYKLHH, OCYIIECTBIIATE | ITO3HAHUS [UIS IPOBEACHHUS | €ro MapaMeTpoB. IUIsL U3MEPEHUST OCHOBHBIX
KOHTPOJIS U3MEHEHHE HapaMeTpOB | TEXHOJIIOTHYECKOTO apaMeTpoB
rapameTpoB TEXHOJIOTMYECKOT0 Ipoliecca IpH | mpolecca. TEXHOJIOTUYECKOTO
TEXHOJIOTUYECKOTO WU3MEHEHHHU CBOWCTB CBHIPbSI. nporecca, XapakTepUCTUK
nporecca, CBOHCTB He 3HakoM ¢ TEXHHYECKUMHU UCXOAHOTO  CHIpbS W
CBhIpbs U TOTOBOM CpelcTBaMM KOHTPOJIS IMapaMeTpoB MIOJIyYEHHOW IPOAYKLUH,
MPOIYKLUH, TEXHOJIOTUYECKOT0  TIpolecca | METOAaMU  OIpeJeIeHUs
OCYIIECTBJIATH JACATCIBbHOCTH. TCXHOJIOTHYCCKHX n
WU3MEHEHHE 9KOHOMHYECKHX
napaMeTpoB nokasarenen paboThI
TEXHOJIOTUYECKOTO anmnaparos.
rpolecca npu HOIIK-4.2. Ucnonesyer |He CTIOCO0CH ucnonp3oBats | Cnabo 3HAKOM  C | YMeer UCNONb30BaTh (OTIMYHO 3HAET M yMEET
W3MEHEHMH CBOMCTB | TEXHHYECKHE CpEICTBA JUIS | TEXHUYECKUE cpencraa st | GU3HYECKMMH  METOJaMH | TEXHHYECKHE CPEelCTBA JUIS [MCIOJB30BAaTh  Pa3iIMYHBIC
CBIPBSL. KOHTPOJIS apaMeTpoB | KOHTPOJIS NapaMeTpoB | Ul peIeHHs  337a4 | KOHTPOJIsS ¥ W3MEHEHHS TEXHHYECKHE CPEACTBa JUIs
TEXHOJIOTUYECKOr0 IIPOIecca, | TEXHOIOTHYECKOro nporecca, | IpoecCHOHaIbHON rapameTpoB KOHTPOJISI W HM3MEHEHUs
CBOICTB CbIPbS M TOTOBOH |CBOICTB CBIPBA u TOTOBOM | 1€ATEIBHOCTH. HMeer | TEXHONIOIMUECKOTO rapaMeTpoB
MMpOAYKIIUHN MMPOAYKIIUU, HE BJIaJICET OCHOBHBIMU cia0blie IOHATUA 0| mIpouecca, CBOMCTB CBhIPpbA U [TEXHOJIOTUYCCKOTO
IIOHATUAMU, CBA3aHHBIMH CO| COBpEMCHHOM COCTOSIHHUHU | TOTOBOM MMpOAYKIINHU, [IpoLecca, CBOICTB ChIpbA U
CpelICTBAaMHU U3MEPEHUi, He 3HAKOM | HCCIIeAO0BaHHI B| XOpOUIO BJIJICET METOJIAMH [FOTOBOH MPOYKIIMH.
OCHOBHBIMU (pM3MYECKUMH | YKa3aHHBIX obnacTsix | mpoBeJeHUsT  (HU3MYECKUX
BENIMYMHAMH U UX NPOM3BOJHBIMU. | 3HAHWH, IUIOXO BIIAJICET | U3MEPEHHUH, npH
METOJIaMH NPOBENICHUS | IKCIIEPHUMEHTAIEHOM
¢u3nYecKnX M3MEpEeHUH M| ompeneneHus] (U3NUECKUX
METOJaMH  OTIpEJIeNICHHs | U (U3UKO-XUMHUYECKUX
CBOHCTB CBIPbS M| CBOWCTB CBIPbS "
MIPOJIyKTOB €ro | MpOJyKTOB ero
nepepaboTKH. nepepaboTKH.
NOIIK-4.3.  Ocymectpiser | He 3HaeT B3anMocBsizu napamerpoB| Crnabo TpeacTaBiseT Koporio npencrapisier (OTIUIHO BIIAJICET:
W3MEHEHHE MapaMeTpoB | TEXHOJOIMYECKOro Mpolecca M MX | B3aMMOCBSI3b APAMETPOB  $3aUMOCBSI3b [apaMeTpoB METOJIaMH  aHalu3a |
TEXHOJIOTUYECKOT0 IIpoLecca | BIMSIHHE Ha NIOKa3aTelH | TeXHOJIOTHYECKOTO 'eXHOJIOTHYECKOr0 Ipolecca [pacyeTa  IPOIECcCoB B
MMPOU3BOAUTCIILHOCTH W Ka4deCTBa | MPONCCCAa U UX BIIMAHUC HA [ UX BJIUAHHUE HaA IMMOKA3aTCIN [IPOMBINIJICHHBIX
npoaykuuu. He BrnajgeeT Meronamu| ImokasaTend TPOM3BOJUTEIEHOCTH U [anmaparaxX, BbIOOpa  HX
aHaIM3a M pacyera IPOLECCOB B| IPOU3BOAUTENHEHOCTH U cagecTBa nponykuuu. Ciabo [KOHCTPYKIUH IS
TIPOMBILITIEHHBIX anraparax,| KauecTBa IPOAYKIHH. JlaeeT METOAaMH aHajiu3a [ONTHMU3AlUU
BbIOOpa uX KoHcTpyknmu aist| Cnabo BiajeeT METOAaMH (I pacyera MPOLECCOB B [TEXHOJOTHYECKHX
ONITUMU3ALNU TEXHOJOTMYECKHX | aHaIM3a U pacyera TPOMBIIUICHHBIX aniapaTax. [[lOKa3aTeJeH, u
nokasatesyiell paboTel 000pyIOBaHMS | POLIECCOB B OCYILIIECTBIISTH
MPOMBIIIICHHBIX [TEXHOJIOTHYECKUH ITpOIIecc




Kputepun onennBanus pe3yJbTaToB 00y4eHUs!

OreHka Onenka OneHka OreHka
Ko u Kox n HanmeHoBaHue «HEYIOBJIETBOPHUTEILHO» «YIOBJIETBOPHTEILHO «xopomo» / «OTJIUYHO» /
HAaNMCHOBAaHHE MHANKATOPA TOCTHKCHUS / «HE 3aUTCHO» / «3a4TEHOY «3a4YTCHO» «3a4TCHO»
KOMIEeTeHUHH KOMNEeTeHUHH 0-59% 60-74% 75-89% 90-100%
OT max peUTUHTOBOMI OT max peUTUHTOBOMI OT max peUTUHTOBOU OT Max pPEUTUHTOBOM
OIIEHKH KOHTPOJIS OIICHKH KOHTPOJIS OIICHKH KOHTPOJIS OIICHKH KOHTPOJIS
anmnaparax. c HCTIOJIb30BaHHEM
TEXHUICCKNUE CPEACTBA IS
M3MEPEHNA OCHOBHBIX €TO0
napamMeTpoB.
OIIK-5.  Cnocob6en | MOIIK-5.1.  Ocymecteasier | He ymeer mpaktudyecku mpumeHsTh | Crna®o BlageeT HaBbIKaMH | XOpOIIO 3HACT OCHOBHBIC | OTIUYHO 3HAET TCOPHIO
OCYIIECTBJIATH OKCIICPUMECHTAJIbHBIC 3aKOHbI U (1)1/131/1t1ec1<1/1e MIPUHIHUIIBI, | TOCTAHOBKH CBOMCTBa TBEPABIX, XUAKUX [ OCHOBHBIX TEILJI0-
OKCIICPUMEHTAJIbHBIC HUCCIICA0OBAaHUA W HUCIBbITAHUA Ha KOTOPBIX OCHOBAHBI IMPOUECCHI U | SKCIEPHUMCHTAJIb-HbBIX u ra3006pa3H1>1x cpen, MaCCOO6MeHHbIX,
HUCCIICAOBAHUA u | 1o SaﬂaHHOﬁ METOOUKE armnaparsl, HEAOCTAaTKHU u I/ICCJ'ICI[OBaHI/Hjl, OCHOBHBIE HanOOJIEE YacTo TUAPOMEXaHUYCCKUX u
HUCIIbITAHUA 10 OrpaHN4CcHus METO0B, He BJIaA€CT | COBPECMCHHBIMU METOJaMU | IPUMEHACMBIC METOAbI 1 | MCXaHUYCCKUX TMPOLCCCOB;
SaﬂaHHOﬁ MCTOOUKC, HaBbIKaAMH IMOCTAHOBKH | MTPOBEACHUA pacy€ToB | paCYCTHLIC OCHOBBI | U ymeer OCYHICCTBJIATH
IIPOBOAUTH OKCIICPUMCHTAJIbHBIX OCHOBHBIX napamMeTpoB | HPOLECCOB u armnapaToB | OKCIICPUMCHTAJIbHBIC
Ha6J'IIO,I[eHI/IiI u HCCHGHOB&HHﬁ, COBPCMCHHBIMHU | XUMHUKO- XHMHAYECKOM TEXHOJIOTHH. | MCCJIICJOBAaHUA u
HU3MEPCHUA C YYCTOM METOAaMHM MPOBCACHHUA PACYCTOB | TEXHOJOTMYCCKOTO Vmeer OCYHICCTBJIATD | UCIIBITAHUSA  T10 SaI[aHHOﬁ
Tpe60BaHPII>i TCXHHUKHN OCHOBHBIX HAapaMETpOB XHUMHUKO- O60py,Z[OBaHI/I$I. OKCIICPUMCEHTAJIbHBIC MCTOOHUKE.
6630HaCHOCTI/I, TCXHOJOI'H4ECKOI'O 060pyz[013aHH$1, HUCCIICA0OBAaHUA M HUCIIBITAHUA
06pa6aTI)IBaTI) u METOAaMH MMpOBEACHUA 10 3aﬂaHHOﬁ METOOAUKE H
HHTEPIPETUPOBATH (hU3NIECKUX U3MEPEHHUH. MPOBOJIUTH pacyeTnl
OKCIICPUMEHTAJIbHBIC OCHOBHBIX nmapamMeTpoB
JAHHBIC XHUMHUKO-TCXHOJIOTHYECCKOT'O
06opynoBaHus
NOIIK-5.3. O6pabateiBaeT u He yMmeeT MOJIy4aTh u| IMocpencTBeHHO ymeeT | XOpomio 3HaeT OCHOBHBbIC |OTIMYHO 3HA€T W yMeEeT
MHTEPIPETHPYET MOJIyYeHHbIE | 00pabdaThiBaTh SKCHEPHUMEHTAIbHbIE | IPUMEHSTH MaTEMaTHYECKHUE METO/IBI | HPUMEHSTh
OKCIICPUMCHTAJIbHBIC TaHHBIC JAAHHBIC, HC BJIAACCT HABBIKAMHU | MATCMAaTHYCCKUC MCETOAbI | PCHICHUA MaTEMATUYCCKHUC MECTOAbI
CaMOCTOSITEILbHOH pa60T},1 AJIsg | TIpU 06pa60TI<e MMPOU3BOACTBECHHBIX 3ajaa4, | Ipu 06pa6OTK€
peuieHusl KOHKPETHBIX 3aJa4d Ha| MNOJTYYCHHBIX OCHOBHBIC TOHATUS, | SKCIICPUMCEHTAJIbHBIX
OCHOBEC H3Yy4YCHUA pa6OTLI IKCIICPUMEHTAJIbHBIX CBA3aHHBIC CO CpPCACTBAMU | JaHHBIX, HCIIOJIb30BAaTh
Ppas3IMIHOI O 060py,Z[OBaHI/IH, JaHHBbIX, HUCIIOJIb30BATh H3M€peHHﬁ, BJIaACCT | OCHOBHBIC (1)I/I3I/I‘ICCKI/IG,
OCHOBHBIC (I)I/I3I/ILICCKI/I€, HaBBIKAMH CaMOCTOSITEJILHOM | XHMHUYECKHE u (1)I/I3I/IKO-
XUMHUYECKHE H q)I/IBI/IKO- paGOTBI JJIsL peUICHUA | XUMHWYCCKUE 3aKOHBI,
XUMHYCCKHUEC 3aKOHBI, | KOHKPETHBIX 3aaa4 Ha | CIIpaBOYHbIC )5
CIIPaBOYHEIE 1 |OCHOBE W3Yy4eHHs paboTHI | TUTEepaTypHBIC JaHHBIE,
JIATEPATYPHBIC TaHHBIC Pa3IMIHOTO O60py}10BaHHH. MOXKET CaMOCTOSATECIIBHO
peumarb KOHKPETHBIE
3aga4u 4 JOCTHKCHMSA
OIITUMAJIbHBIX
TEXHOJOI'MYCCKHUX u
3KOHOMHUYECCKUX

11apamMmeTpoB paboTBhI.




Tabmuma 7 — Kpurepuu onieHUBaHUS

Ouenka Kpurepuun oneHuBaHust
Bricokuii OLIEHKY «OTJMYHO» 3aCIY)KMBAET CTYIEHT, OCBOMUBLIMK 3HAHUS,
YPOBEHD «5» yMEHUsl, KOMIIETEHIMM M TEOPETUYECKUH Marepuan 6e3 mpoOesos;
BBIIIOJIHUBIIMA BCE 3aaHUsl, NPELYCMOTPEHHBIE YYEOHBIM ILTAHOM HA
(OTTMYHO) | pricokoM ~ KAYeCTBEHHOM  ypOBHE,  IPAKTHYECKAE  HABBIKH

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

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

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

11 ypOBEHb «2» OCBOMBIUMM 3HAHUSA, YMEHHUsA, KOMIIETEHUIHH M TEOPETHYECKUI
(HeylOBIIETBOPUTE | MaTepHal, yueOHbIE 3aJjaHHs HE BBINOJHUI, MPAKTHUECKUE HABBIKU HE
JILHO) c(OpPMHPOBAHBI.

6.YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

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

bubnuoreunsiii GoHA YKOMIUIEKTOBaH MEYaTHBIMU HM3JaHUSIMM M3 pacuera He meHee 0,25
9K3EMIUISIpa KaKIOro W3 M3JIaHMM, YKa3aHHBIX HIKE Ha KaKJOro oOydarollerocs M3 4ucia JHII,
OJTHOBPEMEHHO OCBaWBAIOIIUX COOTBETCTBYIOLIYIO TUCLUUIUIMHY (Moayinb). M3nanus, Haxonsduimecs B
3JIEKTPOHHOM JOCTYIHE (3JIEKTPOHHBIN Pecypc), YAOBIETBOPSIIOT 3TOMY TPeOOBAHUIO aBTOMATHUECKH.
DJNEeKTPOHHBIN JOCTYIH NMPHUBEIEH B BUJE CCHIIOK MOCIE OOBIYHOTO OMUCAHUS H31aHUS.

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




Hockos annapaTtoB XUMHUYECKON
TEXHOJIOTUH
6.1.4. Py3zanos C.P., Iponeccer n anmapatel xuMm | H.Hosropon : [U3n- | Yuebnoe | 1
Cwmmupaos C.1., HMYECKOH TEXHOJIOTHH. Bo HI'TVY], 2020. - .mocooue
Caxnna E.H. Tenmnossie n 275 c.
MaccOoOOMEHHEIE MTPOIECCHI

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

6.1.6 I'yxens FO.A.  [[Iponecchl u anmapaTsl Caparos: VuebHoe | DIeKTPOHHBIH pecypc
XUMHUYeckoil TexHosnoruu. |[IpodoOpasoBanue, | -Mocodue | mudpoBoii
4. 1. Tunpomexanndeckue [2021. —95 c. obpazoBaTesbHOMH
MPOLECCH U aNTapaThl. cpener CIIO

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

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

- 65 c.

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

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

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

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

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



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

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

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

7TAHOOPMAIIMOHHOE OBECIIEYEHUME JJUCHUIIJINHBI

Y4eOHbIi porece Mo AUCHUIIIMHE 00ecriedeH HEOOXOAMMBIM KOMITJICKTOM JIMIIEH3HOHHOTO U
CBOOOJIHO PacHpOCTPAHSIEMOT0 MPOTPAMMHOIO OOECHEYeHHUs, B TOM YHUCJIE OTEUYECTBEHHOTO
MIPOM3BOJICTBA (COCTaB MO NUCIUIUIMHE orpeaeneH B Hactosmel PII/] u moanexxutr oOHOBIICHUIO TIPH
HEOOXOUMOCTH).

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

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

2. JJleKTpoHHas OubavoTeyHass cucteMa [lOBOJIKCKOrO — rocymapCTBEHHOTO
YHUBEpCUTETa cepBHca [DIEKTpOoHHBIH pecypc]. — Pexxum nmocryna: http://elib.tolgas.ru./ - 3arm. ¢
JKpaHa.

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

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

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

6. bassl nannbIx Beepoccuiickoro nHCTUTYTa HaydyHOU M TexHHueckoi nHdopmaunn (BUHUTU

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

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

7.2. IlepeyeHb NPOrpaMMHOro odecreyeHuss 1 MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Tabnuia 8 — [lepedeHpb 2IEKTPOHHBIX OMOINOTEYHBIX CUCTEM

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

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

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

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

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


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

Tabnuua 9 — [lepeyeHb COBpEMEHHBIX MPO(ECCHOHANBHBIX 0a3 JTaHHBIX U HH()OPMAITMOHHBIX

CIIPaBOYHLIX CUCTEM

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

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

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

I/IH(l)OpMaI_II/IOHHLIX CIIPaBOYHBIX CUCTEM

8. OBPA3OBATEJIBHBIE PECYPCBHI AJI5S1 UTHBAJIMAOB U JIUL C OB3

B Ttabmuune
aJalITHPOBAHHBIC K OTrPAaHHYCHUSIM

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

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

«CBenenus o0OpazoBarenbHON

Tabnuma 10 — OO6pa3oBarenbHbIE pecypchl Juisi UHBaNuA0B U il ¢ OB3

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

3 OBbC «OpaiT» BepCHS JJIs CIAO0BUISAIIINX

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

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

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

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

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

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


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

HaumenoBanue ayauTopuit u
MOMEIIeHUH Kadeaphl

OcCHaIIEHHOCTh ayIUTOPUN MOMELIEHUN
W TIOMEIIEHUH

Iepeuens JIUIICH3UOHHOTO
MPOTPAMMHOTO 00eCTIeUEeHHUS

1 1345 1. Jlocka menoBas; 1. Windows SL 8.1 (moamucka Dr.
MynsTuMenuitHast ayautopus (it | 2. DKpaH HACTEHHBIH; Spark Prem, moroop Ne 0509/KMP ot
MPOBENEHNU 3aHATHH JEeKIHOHHOTO | 3. PaGodee mMecTo mpemomaBaTens; 15.10.18)
nmabopaopHOO W ceMHuHapckoro tuma, | 4. Pabodee mecTo cTyzmeHTa - 28 deur. 2. Dr.Web (c/H GMN9-DSLH-G4U1-
TPYNIIOBBIX W HWHIWBHIYaJbHBIX | 5. MymeTuMenuitaelii mpoekrop Epson | LW6H oT 11.05.23)
KOHCYJIbTallMH, TeKylero koHTpois | ER; Pacnpoctpansiemoe 1o cBOOOAHOU
U TOpoMexyTrouHoil arrecraumu) | 6. IlepcoHanbnblii kKoMmbioTep, Intel(R) | munensun:

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

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

603155, Hmxkeropockas 0051acTb, T.

Hwxuuit Hosropoxn, yn. MunuHa,

Jiom 24, kopr. 1

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

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

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

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

Jom 24, kopr. 1

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

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

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

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

3. Pabouee mecTo cTyneHTa - 12 geir.

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

5. Ilepconanbuble KOMIIBIOTEPBI,
Intel(R) Pentium(R) CPU G2030 @
3.00 GHz 4,00 I'b O3Y /HDD 1000, B
COCTaBE JIOKAJIbHOW BBIYHUCIUTEILHON
CETH, C MOJKII0YeHUEM K HHTepHeTY. (3
IIT.)

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

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

8. Ilpuntep HP LaserJet 1020

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

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

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

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

7. ZView (Freeware);

8. AnyLogic (Free PLE);

9. Deductor Academic (6ecriatHas
HekomMMepueckast Bepcust Deductor);

10. VirtualBox (Free);

11. Cell-Design (Demo);

12. Mamnas 9C 2.0 (Free);

13. ADTester (Free);

14. DBSolveOptimum (Free);

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

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

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

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




10. METOAUYECKHUE PEKOMEHJAIIUU OBYYAKOIIIUMCS ITIO OCBOEHUIO
JUCHUIIVIMHBI

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

JucuuiuinHa peanusyercs MOCpeACTBOM MPOBEIEHUS] KOHTAKTHOW paboThl ¢ 00yYaroIUMHUCS
(BKITIOUAs TIPOBENICHUE TEKYILEro KOHTPOJIS YCIIEBAEMOCTH ), CAMOCTOSITEIILHON PabOThl 00YUYaIOIIUXCs
U IIPOMEXYTOYHOM aTTeCTalluu.

KonraktHas paboTa: ayIuTOpHAasA, BHEAYAUTOPHASL.

[Ipu npenonaBanuu aucuuiuinHbl «IIpormecchl M MexaHMuYecKue ammapaTbl XHMHYECKUX
MIPOU3BOJICTBY», HCIIOJB3YIOTCS COBpPEMEHHBIE 00pa30BaTeNbHBIE TEXHOJOTHH, MO3BOJISIOIINE
MOBBICUTh AKTUBHOCTbH CTYJIEHTOB [P OCBOEHHMU MaTepualla Kypca U MpeoCTaBUTh UM BO3MOKHOCTh
3¢ (HEeKTHBHO PeaTn30BaTh YaChl CAMOCTOSATEIHHON PaOOTHI.

JUis CTYIEHTOB CO37]aH KpaTKUI ONOPHBIN 3JIEKTPOHHBIM BapUaHT JEKIMOHHOI'O MaTepHaja
Kypca. DJIEeKTpOHHBIA KOHCHEeKT Haxomutcs Ha kadenpe «TOIl m XOB» m MoxeT ObITh MOTydYeH
CTYZEHTOM B Cllyyae IPONYCKOB 3aHATHH IO YBaXHUTEIbHBIM IpPUYMHAM WJIH BBIHYXJIEHHOIO
NepeBo/ia 3aHATHI B AUCTAaHIIMOHHYIO GOpMY.

Ha nexkuusx, HOpakTUYECKMX M JIAOOPATOPHBIX 3aHATHAX PpeaM3ylOTCs HWHTEPaKTUBHbIC
TEXHOJIOTUH, IPUBETCTBYIOTCS BOMPOCHI U 00CYKI€HUS, UCIIOIb3YETCS INYHOCTHO-OPUEHTUPOBAHHBIN
MIOJIXO/1, TEXHOJIOTUS pabOThl B MaJIbIX IpyINax, YTO MMO3BOJIAET CTYAEHTaM IPOSIBUTH ce0sl, MOIy4YUTh
HAaBbIKU CaMOCTOSITEJILHOTO U3yUEHHS MaTepralla, BBIPOBHATh YPOBEHb 3HAHUMN B IPYIIIIE.

Bce Bompocsl, BO3HUKILIKE ITPH CAMOCTOATENbHOM padoTe Ha/l JOMAIIHUM 3a/laHueM, IOJPOOHO
pa3duparoTcs Ha JIAOOPATOPHBIX 3aHATHAX M JIEKIUsX. [IpoBOASTCS MHIUBUAYaIbHBIE U TPYIIIOBBIC
KOHCYJIbTAllMM C UCIOJb30BAHUEM, KaK BCTpeY CTYJEHTAaMH, TaK U COBPEMEHHBIX MH(POPMALMOHHBIX
TEXHOJIOTHH: UaT, 3JIeKTpoHHas ouTa, Skype, Zoom.

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

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

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

10.2. MeToauuecKkue YKazaHnusl 1Jist 3aHSATHH JEKIUOHHOI0 THIIA

JleKMOHHBIN KypC NpearnojiaraeT CHUCTEMaTU3UPOBAHHOE H3JI0)KEHHE OCHOBHBIX BOIPOCOB
TEMaTUYECKOro IjaHa. B XoJlle JeKIMOHHBIX 3aHATHH pacKpbIBarOTCS 0a30Bble BOMPOCH B pPaMKax
KaK70i TeMbl quctumuinHel (Tabmuna 4). O003Ha4ar0TCsl KIIIOUEBBIE acTeKThl TEM, a TaKKe JAeNaloTcs
aKIEHTHI HAa HauboJiee CIOXKHBIE U Ba)KHBIE MOJIOXKEHUS U3ydaeMoro mMarepuana. Marepuassl JeKIui
SBJISIIOTCSL  OMOPHOM OCHOBOM JJIi TOATOTOBKM OOYyYaroIUMXcs K TPAKTHYECKUM 3aHATUAM /
na0opaTOpHBIM  paboTaM W BBINOJIHEHUS 3aJlaHUi  CaMOCTOSTeNbHOM paldoThl, a TaKkke K
MEPOIPUATHUAM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M TPOMEXKYTOUYHOM aTTeCTallMH 110 AUCLHUIIINHE.

10.3. MeToanuyeckne yKa3aHus 10 OCBOCHHIO TUCHHUILINHBI HA J1a00paTOPHBIX padoTax

[ToaroToBky K Kakaoi nabopaTOpHOM paldoTe CTYIEHT JOJHKEH HadyaTh ¢ O3HAKOMIICHHS C
IUTAHOM 3aHSTHSA, KOTOPBIH OTpa)kaeT coAep)KaHUE NpeJIoKeHHOW TeMmbl. Kaxias BBINOIHEHHAs
pabota ¢ 0(OpMIIEHHBIM OTYETOM U TIOAJICKHUT 3aILUTE Y MPETIOAaBaATEs.

[Tpu ouleHUBaHUM Ta00OPATOPHBIX pAOOT YUUTHIBACTCS CIEAYIOLICE:



— Kad€CTBO BBIIIOJHCHUSA BKCHCpI/IMeHTa.HBHO-HpaKTI/I‘-ICCKOI\/'I qacTu p3.60TI:I nu CTCIICHDb
COOTBETCTBHSI PE3yJIbTaTOB paOOTHI 33IaHHBIM TPEOOBAHHSIM;

— KadecTBO 0pOPMIICHHUS OTUYETA I10 JIA0OpaTOpHO paboTe;

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

10.4. MeToauyecKkue yKa3aHUs M0 OCBOCHHUIO IUCHUILUIMHBI HA MIPAKTHYECKUX 3aHATUAX

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

[TpakTrueckue 3aHATHS 00Y4aIOIIUXCS 00ECIeUnBaIOT:

- IPOBEPKY M YTOUYHEHUE 3HAHUI1, MOJIYYEHHBIX Ha JICKIIHSX;

- IOJIyY€HHE YMEHU U HABBIKOB PEILICHUS 33124,

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

10.5. MeToan4yeckue yKa3aHHus M0 CAMOCTOATEIbHOM padoTe 00y4aromuxcs

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

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

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

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

11. OHEHOYHBIE CPEACTBA J1JIsA KOHTPOJISI OCBOEHUA JUCHUIIJINHBI

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



11.1. TunoBbie BONPOCHI 1JIs1 JTA0OPATOPHBIX PadoT

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

Jlabopamopnas paboma Nel

. OT 4ero 3aBUCHUT TUIpaBIMdecKuil KodhPuireHT Tpenus?

. OT yero 3aBHUCAT MOTEpHU Haropa B TpyOe?

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

. UTo Takoe OTHOCHUTEIbHAs IEPOXOBATOCTh?

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

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

0 3 N Ui AW DN B

. Uro Takoe kBajipaTuyHas U JOKBaJIpaTHYHAs 001aCTh?

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

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

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

0. abcopOnus u ecopOonus;

B. MEMOpaHHBIE ITPOLIECCHI

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

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

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

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

v ) ay=>yp,

= 0.X<Xp;

B.X =Xp;

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

b}

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

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

v

el

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

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

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



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

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

8. Iuddysnonnsiii kputepuit Hyccensra NUj, = % XapaKTEePHU3YeT:

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

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

9. Inddysuonnstii kpurepuit dypoe Fo, = ?

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

I XapaKTCPUCTHKHU HCCTAIIMOHAPHBIX IIPOLCCCOB.

10. AGcopOiueli Ha3pIBaeTCS MPOIIECC:

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

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

B. BBIJICJICHHE ra30B U3 TBEPJIOTO MOTIOTUTEIIS.

11. AncopOrueit Ha3bIBaeTCsl MPOLECC:

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

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

B. BbIJIEJICHHE a30B U3 TBEPJIOTO MOTJIOTUTES.

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

0. mapuaJIbHOMY JaBJICHUIO Ta3a;

B. TEMIIEpaType.

13. Ha pucyHnkax a) u 6) mokaszaHsbl:

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




14. Ha pucyHke n300pakeH:
I a. abcopoep;

0. LIMKJIOH;

B. aJicopOep ¢ MCEBI00KIKEHHBIM CIIOEM.

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

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

a. CIIy4aro IIPAKTUYECKU ITOTHOU HEPACTBOPUMOCTH KOMIIOHEHTA,

0. cMecH KOMIIOHEHTOB, YaCTUYHO PACTBOPUMBIX OJIUH B IPYTOM;

B. CMECH KOMIIOHEHTOB, ITOJIHOCTBIO PaCTBOPUMBIX APYT B IPYTE;

T. UJICAJIbHBIM CMECSIM;

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

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

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

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




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

18. Ha pucyHke quHHS 2 COOTBETCTBYET:
t=Const

P

2 )

Pl 1

a 104 @ 100 @ 100 @ 100 @ 104

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

a. CIIy4aro IPaKTHYECKHU IIOJIHOM HEpaCTBOPUMOCTU KOMIIOHEHTA;

0. cMecH KOMIIOHEHTOB, YACTUYHO PACTBOPHUMBIX OJIMH B JAPYTOM;

B. CMECH KOMIIOHEHTOB, IIOJIHOCTBIO PACTBOPUMBIX APYT B IPYTE;

T. UJICATIBHBIM CMECSIM;

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

19. Ha pucynke juaust 4 COOTBETCTBYET:
=Const

P

2 )

0 1046 & 106 @ 108 @ 108 @ 1404

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

a. CIy4aro IPaKTHYECKH MOJIHOM HEpacTBOPUMOCTU KOMIIOHEHTA;

0. cMecH KOMIIOHEHTOB, YACTUYHO PACTBOPHUMBIX OJIMH B JIPYTOM;

B. CMECH KOMIIOHEHTOB, ITOJIHOCThIO PAaCTBOPUMBIX APYT B APYTE;

T. NJEAIBHBIM CMECSM;

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

20. Ha pucyHke nuHUS 5 COOTBETCTBYET:
=Const

] 104 & 104 o 108 @ i @ 104

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

. CIIy4aro MPAaKTUYECKHU MIOJTHOW HEPACTBOPUMOCTH KOMIIOHEHTA,

. CMECH KOMIIOHEHTOB, YaCTHYHO PACTBOPUMBIX OJUH B IPYTOM;

. CMECU KOMIIOHEHTOB, [TOJIHOCTBbIO PACTBOPUMBIX APYT B APYTE;

. HJICAIIBHBIM CMECSIM;

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

H O W O



21. IIpaBuio (a3 3anuceiBaeTcs;

a.p=K+d-2
6.p=K-0-2
B.o=K-®d+2

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

0. uncio dasz;

B. YHCJIO CTEIICHEH CBOOO/IBI.

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

a. IPSIMOTOKE;

0. MPOTUBOTOKE;

B. JUCTUJUISILINY;

I'; KOHJEHCAIUU.

24. Ykazarh pUCYHOK, Ha KOTOPOM H300paKeHa OTCTOWHAs IeHTpudyra:

1
Sy C:__..zr

Lo
B

(=)

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

1
\‘i'\ C-:__.A' — 7 T -.1

(=]

F O V)

S
A

a.2;

0. 1.

26. B ypaBuenun a = A/c-p a—oT0:

a. K03 PHUIHMEHT TETIONPOBOIHOCTH;

0. K03 GUIIUEHT TeMITePaTypPOIPOBOTHOCTH.



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

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

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

28. Ha pucynke

b‘. %% Mo

X1 X, % Moa

JIMHUS PABHOBECHUSA OTO:

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

29. R — ¢mermoBoe€ 9MCIIO — 3TO:

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

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

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

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

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



Hexomemmni pacteop F FucTparent 2

a. B OKCTpareHTe J;

0. B papunare R;

B. B 9KCcTpakTe E;

I. B HICXOJHOM pactBope F.

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

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

33.Ilo CHOCO6y nmoaBoOAa TCIlJIa KOHBCKTUBHAA CYIIKA IIPOUCXOOUT:

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

0. myTeM mepenayu Tersia UHPpakpacHbIM JTydamH;

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

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

0. XuUMUYecKasi;

B. MEXaHUYECKasl.

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

B. (PU3UKO-XMMUYECKHU.

36. Ha pucynke

B |- I mepuoj CylIKH yIansercs:

a. cBoOOIHAsA Biara;
0. CBsI3aHHAs Bjara;

a-l  q.

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



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

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

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

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

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

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

a- T
39. Fo= [

®dusnueckuii cMpica kputepus Oypee:

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

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

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

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

v u

40, Pr=¢ @°P

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

w-l

41, Pe= @

®usnueckuil cmbica Kkpurepus lleke:

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



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

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

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

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

dusnyeckuii cmpici kputepus ['pacroda:

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

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

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

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

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

0. moabeMHas Cuja

B. CONPOTHBIICHHE CPEIbI

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

a. TypOyJIEHTHOTO PEKHUMa OCAKICHHUS

0. TaMUHAPHOTO PEKUMA OCAKICHHS

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

- e e

R

[ =]

47. 1.
Kaxkas u3 nearpudyr orcroiinas ?



=

dv AP
W= =
S-dr (RN*‘RQ:)"H

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

a. 3@ CYET U3MECHECHMS BI3KOCTH CYCIIEH3UN

0. 32 c4eT U3MEHEHHUS COIPOTUBIICHUS OCa/IKa

B. 3@ CUET U3MEHEHMsI CONPOTUBIICHUS QUIBTPYIOLLEH Ieperopoiku

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

0. K03 GUIIUEHT TerIonepeaadn

B. KO3 UIIUEHT TEIJIONPOBOTHOCTH

T. KOOQPUIMEHT TeMIepaTypOIPOBOTHOCTH

A
Q=

50. c*p

B ypaBHeHuu - a — 370:

a. KOO PUIMEHT TeMIEepaTypOIPOBOTHOCTH
0. K03 GUIIUEHT TEIJIOOTAAYH

B. KOO DUIIUEHT TEIJIONPOBOTHOCTH

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

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

dM dcC

—D —
1. dsdrt dx

M=B(y—-¥)S

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

Juddy3nonnsiii kpurepuii Pypbe XapakTepu3yer

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

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



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

B. XMMHYECKas

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

dM dc

57. dSdr dn

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

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

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

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

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

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

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

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

0. myTeMm rnepejayuu Ternsa HHQPaKpaCHBIM JTydaMH;

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

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

0. PU3UKO-XUMHUYECKH U MEXaHUYECKH,

B. PU3UKO-XMMHYECKH.

I. XUMHYECKH

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

0. XuMHUYECKas;

B. MEXAHUYECKASI.



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

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

bW

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

68. B ypaBHeHun a=»\A/cp - a - 3710:



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

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

70.

Cxema 1MKIIOHA:

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

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

0. KoHYyca 2;

B. BXOJTHOTO MaTpyOKa MPSIMOYTOJILHOTO CeueHus 6

r. marpyoka 7

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

B. CUJIbI ApXI/IMeI[a

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

nerictRBuem:

a. CHJTBI TSOKECTH
0. HEHTPOOEIKHOM CHUITBI

B. CHJIBI Apxumesna

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



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

dVv AP
W= =

S‘dT (R\\ +Rlbu.).iu

74. Ot KaKux MapamMeTpoB B YpaBHEHUU B YPAaBHEHUU 3aBUCUT

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

el oA

76. Kakas 13 Memanox CO31a€T OCCBYIO COCTABJIAIOIIYHO CKOPOCTH ABUIKCHUS )KI/I,[[KOCTI/I?




Jr o

O=K-F-At,

77. B ypaBHEeHUU koaurment K spisiercs koaphunreHToOM

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

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

an —=n

At,,

A l\'v

a) B)

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

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

0. uepe3 pa3aesIIoNIyI0 CTEHKY;

B. OT TOPSYETO TEIUIOHOCUTENS K XOJIOJHOMY;

T. OT PA3JIENSIONIEH CTEHKU K XOJIOTHOMY TETUTIOHOCHTEIIO.

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

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

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

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



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

a. TBEPJbIM IOTJIOTUTEIIEM;

0. KHJIKUM IOTJIOTUTEJIEM.

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

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

a. TBEPBIM BEIICCTBOM;
0. JKUJIKUM IIOTJIOTUTEIIEM.

85. YkazaTh TeOpuu pocTa KpUCTAIIOB:

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

B. aJICOPOLIMOHHAS TEOPHUS;

I'. IJICHOYHAaA TCOpH:.

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

1. Knaccudukanus nedekToB CTpyKTYpbl TBEPIOTO TeNa.

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

3. Peakuuu Mmoaudukau npu TpuOOXMMHYECKOHN TeCTPYKIIUH.

4. CiocoObl U3MeNIbYEHUS.

5. TeopeTnyeckue OCHOBBI U3MEBYEHUS.

6. 3MenpunTeny pacKaablBalOIIEro U pa3iaMbIBAIOLIETO IEHCTBUS.

7. lllexoBble IpOOUIIKH.

8. KonycHble JpoOHIIKH.

9. 3y0oBasikOBbIE IPOOHIIKH.

10. 3menpunTenu pa3aaBinBaroIero 1eHCTBHS.

11. I'magkoBalIKOBBIE MEJILHULIEL.

12. PoJIMKO-KOBLIEBBIE METBHHUIIBI.

13. I3MenbunTeN UCTUPAIOIe-pa3aBiuBalOIEeTro JEHCTBUS.

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

14. 3menbunTenu ya1apHOTo AEHCTBUSI.

15. Y napHo-uctuparonye MeIbHUIbI.

16. Paznenenue chlmydnx MaTepualioB Ha (PPAKIIMH.

17. I'poxoTsl.

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

19. Pa3nenenue noj n1eMCTBUEM TPABUTAIIMOHHO-TIEHTPOOEIKHBIX CHJI.

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

22. OcHOBBI TEOPUH MOAOOUS MIPOIIECCOB U ANIAPaToB.

23. OCHOBHEBIE CBOMCTBA KUIKOCTEH.

24. luddepennmanbHble ypaBHEHHs paBHOBECH Difnepa.



25. OCHOBHOE ypaBHEHHE I'MAPOCTATUKH.

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

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

31. Buabl ruapaBInyYeCcKUX CONPOTUBICHUN

32. TpyOonpoBOabL.

33. UcTevyeHue kuIKOCTHU.

34. Hacochl 1 KOMITPECCOPHI.

35. Pazjenenue HEOAHOPOAHBIX CUCTEM.

36. OcaxaeHue B TPaBUTALIMIOHHOM I10JIE.

37. OtcroiiHble B QUIBTPYIONINE HEHTPUPYTH.

38. Pa3nenenue HEOJHOPOIHBIX T'a30BBIX CUCTEM.

39. dunpTpoBaHueE.

40. IlepeMerriBaHe U CIOCOOBI IEPEMEITUBAHUS.

11.3.2 Obpa3uwt 3a0au 01:a npaKmuiecKux 3aHAmMul

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

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

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

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

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

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

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



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

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

11.3.3 O0pa3ubl 3a1aHuii AJ151 KOHTPOJIbHOI PadoTHI

Tembl pacueTHO-TpauuecKux pador

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

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

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

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

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



IIpoueccer u
MeXaHUIeCKHe
ammapartsl
XAMA9IECKHX
TIPOU3BOJICTB

NOIIK-2.1.
Hcnonp3yer
MaTeMaTHIECKHe
METOMBI Ul PEUICHUS
3amad IpoQecCHOHANTb-
HOH JIeATeIbHOCTH

1. YpaBHeHue aiis pacueTa paboThl ynpyroi aedopmaruu

2. 3anummuTe cucreMy nuddepeHnnaNbHbIX YpaBHeHUH Diiepa.

_p.g_d_p=0_

dz

3. Hanumumre 0OCHOBHOE ypaBHEHHE THAPOCTAaTUKH

z+ . Const

P8

| w KoaddumreHT rumpaBIndecKoro ConpoTHBICHHS
g B
4. Yro takoe Ar B ypaBHeHuu [lapcu-Beiicbaxa » <8
5. OT 4ero 3aBHCHUT PaCTBOPUMOCTH rasza ITo 3akony ['eHpu pacTBOpUMOCTb raza
MPONIOPLKOHAJIbHA NApLIHATIbHOMY JIaBJICHUIO Ta3a
6. UTo paccuuThIBAETCS 110 JAHHOMY YPABHEHUIO KoaddumueHT TemmeparypornpoBoaHOCTH
a = A / C p
7. Duznueckuit CMBICII KpUTEpUs Hyccensra | XapakTepu3yeT HHTEHCUBHOCTD MEpEX0/ia Terjia Ha
a-1l Qe TPAHULIE MEX]y CTEHKOH U IIOTOKOM XHUJIKOCTU

8. 3a cuer yero MeHsieTCS CKOPOCTh (PUIIBTPOBAaHHS B OCHOBHOM
ypaBHEHUH (HUIBTPOBAHUS TPH TOCTOSHHONW DPAa3HOCTH JaBJICHHIA?

. A AP
S-dr (R«+R¢.n.)‘.”

W

3a cuer U3MEHEHHUS COIIPOTUBJICHUA OCa/IKa

9. 3ammmmre 3aKOH MONEKYIApHOH anud¢y3un (MepBHIil 3aKOH dM dC
duxa — B P e
) ds dt dx
10. Vkaxure ypaBHeHue bepHyiin B uHTerpasibHo# hopme p o o
z+*—4 — = Const

rg 28




NOIIK-2.2.
Hcnonp3yer
¢u3ndeckne  METOABI
JUIL  pelleHus  3ajad
po¢eCCHOHATBHOM
JEATETbHOCTH

1. 3a cuer yero NPOUCXOJMT KiIaccu(UKalMs MpUMecel B YKa3aHHOM
ammapare?
Jn‘ 6: &

—

-~
4

32/
]~
&
®)

‘ 3a cuer YMEHbIICHHNS CKOPOCTHU MTOTOKA

2. Ilon peiicTBMEeM KakuX cuJ PabOTalOT LUKIOHBI PadOTAIOT MOJ
JIEHCTBUEM

[{uksI0HBI pabOTAOT O] ACHCTBUEM IPABUTAI[HOHHO-
HEHTPOOCIKHBIX CHIT

3. VYxkaxuTe ciaydall @OJHOCTBIO PAaCTBOPHUMBIX Jpyr B Jpyre
KOMIIOHEHTOB B CMECH
t=Const

P

P; 1

0 100 0 100 0 100 0 100 0 100
CogepixaHie HH3KOKHIIZINETO KOMIOHEHTA X

(P; r P, -ZxasneHHe DApPOB YHCTBIX KOMIOHEHTOB)

Ha pucynke 3710 BapuaHr 3.

4. [aiiTe onpeaencHre MPOLECCY PEKTU(DIKAIINH.

Pexrudukammeit Ha3pIBaeTCS MpoOIIECC MepeHoca
KOMIIOHEHTa MEX]ly KUILSIIEH KUIKON U HACHILIEHHON
KOHZIGHCHpYIOILeiics: mapoBoi (azamu npu
IIPOTUBOTOKE.

5. Kakumu OykBamu 0003HAQ4eH HUBKOKHUIISIIIUNA KOMIIOHEHT B
JKHJIKOCTH U mape ?
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6. Uto o3nauaer (pJIIETMOBOE YHCIIO?

®erMoBoO€ YHCIIO 3TO OTHOIIIEHUE KOJINIECTBA CI)JICI'MLI,
BO3BpaH.[aCMOI71 B KOJIOHHY, K KOJIMYECTBY OTBOANMOI'O
JUCTHILIIATA.




7.

Kakas Memranka NMPUMCHACTCA U1 MEPEMCIIMBAHUSA BBICOKOBA3ZKUX

JKUJIKHUX cpen?

ﬂKOpHaH McmaJika

8. laiite onpeneneHue Npoueccy U3MeIbYEHUS. [Ipouecc n3MenbueHNs — 3TO MPOLECC YMEHBIIEHUS
KYCKOB TBEPJIOT0 MaTepHaa MEXaHHIECKAM
BO3JCHCTBUEM

9. IIpu KaK¥UX YCIOBHUIX pacIpeessieMblii KOMIIOHEHT Y epeXxoanT u3 | JBmKyIel criioi MacCOOOMEHHBIX MTPOIIECCOB

ra30Boi (a3l B KUAKYIO pa3y?

SIBIISICTCA Pa3HOCTh MEXIy pabodeil 1 paBHOBECHON
KOHLICHTPAIISIMU

Ecnu pabodas mHUS pacIoigo)keHa BBIIIE IHHAN
paBHOBECHS

10. Kakast cuna 3acTaBisieT YacCTHIy TBEPJOrO BEIIECTBa JBUTATHCS
pPaBHOMEPHO B BsI3KOH cpene?

Cua conmpoTHBICHHUE CPEbI.

NOIIK-2.3.
Hcnonw3yer dpuzuko-
XAMHYECKHE METOTBI
JUISL pelleHus 3a1a4
po¢heCCHOHATIBHOM
JeATEIEHOCTH

1.

Kak onieHuBaeTcs TBepJ0CTh MaTepuaIoB?

TBepL[OCTI) MaTepuaioB OUCHUBACTCA IMPCACIOM
TMPOYHOCTHU NIPHU CIKATUU

2. B ueM 3akimrouaetcs Ha3HAYCHUE MaXOBHKa B IIIEKOBOU APOOHITKE? MaxOBHK B IIEKOBOH IPOOUIIKE CITY>KUT IS
BBIpPaBHUBAHUS HATPY3KU HA JBUraTellb.

3. JaiiTe onpeneneHne MEXaHOXUMUH. MexaHOXUMHSI 5TO 00JIaCTh XUMUH, U3ydaromiast
XUMHUUYECKHE U PU3UKO-XUMUYECKUE U3MEHEHHUS
BEIIIECTB BO BCEX arperaTHBIX COCTOSHHSX TTOJ
BIMSIHUEM MEXaHUYECKON SHEPTHH

4. Kakas CBsI3b BIIaru ¢ MaTepHajoM sBIIsieTcsl Hanbosee NpoYHOit? Xumuyeckast

5. Uto ciry>kut pabounM OpraHoM KOHYCHOHN TpOOHITKU? Pabounm opraHoM KOHYCHOH APOOMIIKH SIBIISTIOTCS
HEMNOABYKHBIN ¥ ITOJIBUXKHBIN KOHYCBI

6. Kakue BbI 3HaeTE TEOPUU POCTA KPUCTAILUIOB? 1. reopust moBepXHOCTHOTO HaTsDKeHUs [ O6ca
2. muddy3noHHas TEOpHU pocTa

7. YkaxuTe criocod NoABo/Ia TeIIa MU KOHBEKTHBHOH CYIIKe KonBekTHBHas CylIka IPOUCXOAUT IIyTEM
HEIOCPEICTBEHHOTO COIIPUKOCHOBEHUS BBICYIIIMBAEMOTO
MaTepHala ¢ CyIIFIIBHBIM areHTOM

8. UTo city>kuT pabounuMu OpraHamMu JAe3MHTEerpaTopoB? PabouynmMy opraHaMu A€3MHTETPATOPOB SBIISIOTCS BA
BpAIAIOMINXCS AUCKA C MaJIbIIAMU

9. Kakas ¢opma memmommx Ten odecrnieunBaeT Oosiee dddexrusnbiii | Llap

moMour?

10. Kakwme cmocoObl HM3MEIBYCHHUS pealu3yloTcs B OapabaHHOMN
I1apoBOil MenbHUIE?

VY nap, pa3aaBivBaHue U UCTUPAHUE.
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