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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.

Ju—

IlonroToBka cnenuanucTa, BIaACOLIEro KOMIIEKCOM 3HAHUM JUISl OLIEHKU TEPMOAMHAMUYECKUX U KUHETHUECKUX
IapaMeTpoB CHHTE3a MOMUMEPOB U UX BIUSHUSA Ha CBOMCTBA MOIYY€HHOTO MOJIIMMEpPa, CHOCOOHOTO MPOrHO3HPOBATH,
BapbUPOBATh U 337aBaTh HEOOXOIUMBbIE ITAPAMETPHI MTPOLIECCa MOTUMEPU3ALHH.

2. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: | b1.B.IB.0S

21

TpeboBanusi K MpeABAPUTEIBHOI MOATOTOBKE 00yYaI0OLIEerocs:

2.1.1

bazoit JUISL U3YUCHUA HaCTOHHIefI JUCHUIIIIMHBI ABJIACTCSI KOMIIJICKC O6IHeHay‘IHI)IX u OGIIIGI/IH)KeHepHI)IX JUCIUIIINH,
HN3y4aCMbIX CTYACHTAMM Ha MPECAMICCTBYIONIUX KypCaX B COOTBETCTBHUU C y‘{C6HLIM IJIaHOM 11O TaHHOMY HaIlpaBJICHUIO
IIOATOTOBKHU CIICIITHMAJIMCTOB. OCHOBHBEIMH IIPpU 5TOM SBJIAIOTCA: OPTraHUYCCKas 1 HCOPraHn4CeCKas XuMus, (1)1/131/11(3,
MaTeMaTHKa, 6I/IOXI/IMI/IH, OCHOBBI XUMHH U q)I/I3I/IKI/I TIOJIMMEPOB, (I)I/I3H‘{GCKaH XUMUsL, UHKCHEPpHASA TCPMOJIUNHAMUKA.

2.2

JMCHUIIMHBI U IPAKTUKH, 1JI51 KOTOPBIX OCBOEHHE JAHHOU JUCHMILIMHBI (MOAYJIA) HEOOXOAUMO KAK
npeaulecTByomee:

221

JlaHHas AMCUUIUINHA HEOOX0IMMa IJIsi OCBOCHHS CTYIEHTaMH TaKUX JUCLMIUIMH, KaK: MOJCIUPOBAHHE XMMHKO-
TEXHOJIOTMUECKUX MpoLeccoB cuHTe3a BMC; MonenupoBaHye MpoLueccoB nepepadoTKy MoJIuMepoB, MOAEINPOBaHUE
XUMHKO-TEXHOJIOTHYECKHX TIPOLIECCOB OPraHNIECKOro CHHTE3a, MOACIUPOBAHIE TEXHOJIOTNYECKUX TIPOLIECCOB.

3. KOMIIETEHIIMA OBYYAIOIIEI'OCsA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JUCIHHUIIJIMHBI

(MOJLYJIS)

OIIK-3: roTOBHOCTBIO HCNOJIb30BATH 3HAHUS 0 CTPOCHUH BElleCTBA, MPUPOJe XMMHYECKOil CBA3M B Pa3JIMYHBIX Kjlaccax
XHMHYECKHX COeJUHEeHMIl VI NIOHNMAHMS CBOMCTB MaTePUAJIOB M MEXaHM3Ma XUMHYECKHX MPOLECCOB, IPOTEKAIIINX B
OKpY:KaloleM Mupe

3HaTh:

YMmerhb:

Baagern:

ITK-1: ¢cnoco0HOCTBI0O M TOTOBHOCTBIO OCYLIECTBIATH TeXHOJOTHYECKHI Mpolece B COOTBETCTBHH C PeriiaMeHTOM U
HCIO0JIb30BaTh TEXHUYECKHE CPeCTBA /I H3MEPEHHsI OCHOBHBIX NAPAMETPOB TEXHOJ0rHYECKOro npouecca, CBOMCTB
ChIPbS U NPOAYKLIHMH

3HaThb:

Ymerh:

Baanern:

IIK-18: '0TOBHOCTHI0 MCNOJIL30BATH 3HAHHE CBOMCTB XUMHYECKHUX JIEMEHTOB, COeJUHEHUIT 1 MATEPHAJIOB HA X OCHOBE
AJIs1 pelieHus 3a1a4 nNpogecCHOHATBLHOM JesiTeIbHOCTH

3HaTh:

Ymerh:

Baanern:

B pe3yabTrate 0cBOCHHS JUCUMILINHBI 00y4aIOIIMIics 10JIKEH

3.1

3HaTb:

3.1.1

CTPOEHHE BEIIECTBA, IPUPOLY XMMUUYECKOH CBSA3H B Pa3INYHBIX KJIACCaX XUMHUYECKUX COETUHEHHUH A7 MOHUMaHUS
CBOWCTB MaTepUAaJIOB;

3.1.2

TCXHUYCCKUC CPCACTBA IJIsI UBMCPCHHA OCHOBHBIX ITAPAMETPOB TCXHOJOTHYCCKOT'O IIpo1eccca, CBOﬁCTB ChIpbs U
IPOAYKLIMH;

3.13

CBOMCTBAa XUMHYCCKHUX DJIECMCHTOB.

3.2

YMmeTs:

3.2.1

OIIPEACTIATh XUMUYCCKUE CBA3H U KIIaCCbl XUMHYCCKUX COGﬂHHCHHﬁ;
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OCYIICCTBIIATH TEXHOJIOTHUYECKUMN IIponecc B COOTBETCTBUU C PETIIAMCHTOM;

323

NCTOJB30BATh 3HAHUA [JI PEHICHU HpO(I)eCCI/IOHaJILHI)IX 3amad.

33

Baagern:

33.1

MCXaHU3MaMU XUMHUYCCKUX ITPOLECCCOB;

332

TEXHUYECKUMU CPCACTBAMU I U3MEPCHUA OCHOBHBIX IMapaMETPOB;

333

HaBbIKaMU JJId peHICHU 3aJa4 HpO(bECCI/IOHaJ'ILHOI‘/’I JACATCIBbHOCTH, BJIaJICA 3HAHUAMUA CBOMCTB XUMHYECKHX 9JICMCHTOB,
COGZ[I/IHGHI/Iﬁ 1 MaTCpraJioB Ha UX OCHOBE.

4. CTPYKTYPA U COAEPKAHUE JUCHUILIAHBI (MOAYJIsT)




Kon HaunmenoBanue paszaenos u Tem /Buj | Cemectp /| Yacos | Kommneren- | Jlutepatypa | Hatpe | Ilpumedanue
3aHATHSA 3aHsaTus/ Kype M1 PaKT.
Paznen 1. BBegeHue B 0CHOBBI
TePMOANHAMUKHA H KHHETHKH CHHTE3a
BMC

1.1 OCHOBHBIE CTIOCOOBI ¥ TPUHIIMIIBI 5 2 OIIK-3 TIK- JI1.1J12.3 2
CHHTE3a MOJMMEPOB: MOJTUMEPHU3aIUs U 18 JI2.9J13.4
nonukoHgeHcanust. Ctepeoxumus 21092
MIOJTUMEPOB: TIOJMMEPHI B OTCYTCTBUU
CTEpEOU30MEPOB, U30TAKTUYECKHE
TTOJTUMEPBI, CHHAHOTAKTUICCKHE
TTOJTUMEPHI, ATAKTHIECKUE TTOTUMEPHI.

Iuc- u Tpanc- uzomepus,
KOH(pHUpMaIMoHHass u3oMepus /JIex/
Pa3nen 2. Kuneruka pagukajbHoi
NoJIMMepUu3anuu

2.1 Merto1bl HHULIUUPOBAHUS 5 2 OIIK-3 TIK- J12.4 J12.5 0
MOJTUMEPHU3AIMU. 3aKOHOMEPHOCTH 18 2122
CTaJlu1 HHULIMAPOBAHMS.
3aKOHOMEPHOCTH CTAaIUU POCTa M 00pBIBa
nenu. /Jlex/

2.2 Kuneruka paaukaibHO# nonuMepu3anuu. 5 1 OIIK-3 TIK- J12.1 0
Craaus uaunuuposanus /I1p/ 18 D3 54

2.3 Kuneruka pagukalibHOM MOJMMEpHU3aIUH. 5 2 OIIK-3 IIK- J12.2 0
Cranus pocra. /IIp/ 18 3354

2.4 Kuneruka paaukaibHO# nonuMepu3anum. 5 2 OIIK-3 TIK- J12.9 0
Wurubuposanue. /Ip/ 18 23 D4

2.5 Kunetnka panukanbHONM NOIMMEpU3aLIuy. 5 3 OIIK-3 TIK- 2.9 0
Craaus o6peiBa. CpemHsis MHa 18 23 54
KuHeTH4YecKoi uenu. CpenHss CTeneHb
nonuMepu3anuu. BiusHue cocoba
00pBIBA KHHETUYECKOH LIEIH Ha CPETHIOK0
cTerneHb mommepu3sanu. /T1p/

2.6 Pemenwnie 3a1a4 Mo KWHETHKE 5 10 OIIK-3 TIK- JI1.1J12.1 0
paavkaigbpHOM momumepu3zanuu /Cp/ 18 D233 54
Pa3nea 3. Kuneruueckue
3aKOHOMEPHOCTH PaJIMKAJILHOI
conmoIMMepu3anuu

3.1 Cxema pocTa uenu amis 5 2 OIIK-3 TIK- JI2.5 0
COMOJIMMEpPHU3aLUd MOHOMEPOB. 18 2122
CKOpOCTh POCTa LENH B peaKkiiu
COIOJTUMEPH3AIINN B YCIOBHIX
CTAallMOHAPHOTO COCTOSIHUS. Y paBHEHHE
cocCTaBa cornoyimmepa.

JuddepeHnnanbHbIii COCTaB
cononumepa. YpasHeHue Maiio-JIbtouca.
YacTHble cydau ypaBHEHHUS COCTaBa
comosumepa. /JIex/

3.2 Kuneruka pagukanbHO# monuMepu3auu 5 2 OIIK-3 TIK- | JI2.8 JI2.9 0
TIPH TIYOOKUX CTETEHSIIX 18 23 D4
npespamenus. /Ip/

33 CononuMepusanus CTUposia u 5 4 TIK-1 J3.3 0
METaKpUJIOBOU KHCIIOTHI M OLICHKA D122 323 54
KOHCTaHT coroymmepu3saruu /J1ad/

34 OmnpeneneHre KOHCTaHT 5 1 OIIK-3 TIK- J.1 0
COMOJIMMEpHU3aluu o MeToxy Maifo- 18 2122
JIptouca u daitumena-Pocca. /JIex/

3.5 BiusiHUEe TemniepaTyphl U JaBICHUS Ha 5 2 OIIK-3 TIK- JI1.1J12.6 0
KHHETHUKY MOJIMMEPU3aLliU U CPEAHIO0 18 23 D4
cTeneHs nonuMepusarmu /IIp/

3.6 CononuMepusanusi METUIMETaKpUIIaTa u 5 3 TIK-1 JI3.1 0
METaKpUJIOBOM KHCIIOTHI M OIICHKA 235455

KOHCTaHT comoyimmepu3sanuu /J1ad/




3.7

Pemenue 3a7a4 10 KHHETHYECKUM
3aKOHOMEPHOCTSIM PAAUKATBHON
nomuMmepu3anuu /Cp/
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OIIK-3 TIK-
18

2.1
9354 35

Pa3nen 4. Kuneruka moHHoii
NoJIMMepU3aluu

4.1

Kartnonnas nomumepusanus. AHHOHHAs
nonuMepusanus. CTaauy HOHHOM
noaumepusanuu. Kunernueckue
YpaBHEHUS IS KaX IO CTaIUH.
YpaBHEHHE CKOPOCTU MOHHOU
MOJMMEPHU3ALUH. Y PaBHEHUE
CpEIIHEYHCIIOBON CTETIEHU HOHHOM
nonuMepuzanuu. oHHo-
KOOPIMHAIMOHHAS ONUMEPH3aLHsL.
[Tonmumepu3zanys JUEHOB Ha
xaranm3aropax L{urnepa — Hatra. /JIex/

OIIK-3 TIK-
18

2.7
31032

4.2

Kunernka kKaTHOHHOM M MOHHOM
nonumepu3aruu /J1ad/

IIK-1

J3.1
0254 35

Pazgen 5. Kunernka
MOJTUKOHIEHCAIHU

5.1

VYpaBHEHUS A1 HEOOPATHMBIX IIPOIIECCOB
nonukongeHcauuy. Ipunnun ®nopu.
YpaBHeHHe 00paTUMON
roMononukonaeHcaruu. OcodeHHOCTH
IIPOBEJICHUS I'€TEePOreHHOMI
noauKoHaeHcanuu. @akTopsl, BIUSIOLINE
Ha MOJIEKYJISIPHYIO MaccCy MOJIUMEPOB.
Kunernka nmomumnpucoenuaeHus. /JIex/

OIIK-3 IIK-
18

J12.6
0102295

52

PapnkansHas COIONMMEpH3aIIHS.
KoHcTaHThI cononuMepusanin
YpaBHeHHE cocTaBa COIOIMMEDa.
JucdepeHnmanbHEIN cocTaB
cononumepa. /IIp/

OIIK-3 IIK-
18

J12.8
92

53

[ony4yeHnue TUHEHHBIX TOTUIQUPOB
NOJHUKOHJIEHCAllell aguIUHOBOMI
KHUCJIOTHI U TUITHIECHIIIMKOIIS /J1ab/

IK-1

J3.2
092 393 54

54

[NomyueHne pa3BeTBICHHBIX OIU3(OUPOB
MIOJTUKOHJICHCAIIEN (TaIeBoro
aHTUApHUIA U Tniepuna. /J1ad/

TIK-1

J3.1
03024095

5.5

Pemenne 3agau no pagukanbHOU
comonmumepu3anuu. /Cp/

30

OIIK-3 TIK-
18

J2.2 J12.8
92 93

Pa3znen 6. Tepmogunamuxa
NoJIMMepU3aluu

6.1

TepmoarHaMuKa TOTUMEPH3AIIUH.
TemnoBsie 3 GEKTH MOTNMEPU3ALUH 1
SHeprus cBs3el. /Jlex/

OIIK-3 TIK-
18

J1.1
0132

6.2

OcoOeHHOCTH TePMOANHAMUKH
MOJIUMEPHU3ALIIH
nonukoHaeHcauu. /IIp/

OIIK-3 IIK-
18

J12.8
30233

6.3

DHTpONHS MOJIMMEpPH3aliy. BiusHue
TEMITEPATYpPbl, TaBJICHHUS, IPUPOJIBI
PEeaKIHOHHOM CMECH Ha MOJI0KCHHE
PaBHOBECHS B IOJIMMEPH3ALIUOHHOM
cucreme. /Jlex/

OIIK-3 TIK-
18

J1.1
01092

6.4

BrusiHue TepMOIUHAMHYCCKAX CBOMCTB
PEaKIMOHHOM CHCTEMbI HA KHHETHKY
MOJIMMEPHU3AIUH. 3aBHCUMOCTh CKOPOCTH
MTOJIMMEPHU3AIIUHI OT TEMIIEPATYPHI.
3aBUCHMOCTH CKOPOCTH MOJMMEPU3AIIUU
OT KOHIIEHTPAI[MU MOHOMEpa. MexaHu3m
MpoIEecca U CTPYKTypa MOIy4aeMoro
nonumepa. /Jlex/

OIIK-3 IIK-
18

J1.1
3132

6.5

Pemienue 3ana4 no TepMoAMHAMUKE
nomumepusanun /Cp/

30

OIIK-3 IIK-
18

J2.2712.8
3354055

Pa3nen 7. KontposabHasi pagora




7.1 BeinonHeHnue KOHTPOIbHOI 5 36 OIIK-3 TIK- 2.8 0
pa6otel /KoHTp.pad./ 18 D556 37

5. ®OHJI OIEHOYHBIX CPEJACTB

5.1. KoHTpoJLHBIE BOIPOCHI U 3aJaHUS

Pabouas mporpamMmMa JUCIUIDIMHBI oOecTiedeHa (POHAOM OICHOYHBIX CPECTB UL IPOBEICHHS TEKYIIero KoHTpoist. Do
BKJIIOYAET 3aJaHUs JJIs1 KOHTPOJIBHBIX padoT, JOMAITHUE PacueTHBIE 3aJaHMUs, BOIIPOCH! K 3Kk3aMeHy. Mcnonb3yemsle (hopMEel
TEKYILETO KOHTPOJIsL: KOHTPOIbHAs paboTa, YCTHBIH ompoc.

Bopocs! k 3k3aMeny:

L. Jlns yero HeoOXOAUMBI TepMOJUHAMHUYecKUe pacueTsl? Kakue mapamMeTpbl TEXHOJIOTMYIECKOTO MPOIEecca MOXKHO
OTIPEIETNTH C TIOMOIBIO TEPMOANHAMUUECKHX PACUETOB?

2. Kaknm 00pa3oM MOXKHO ONpPENETHTh TEIIOBOH 3G (EKT peaknny nonuMmepusanin ankeHoB? OT dero TeroBoi ekt
JUICCOIMAIINN ABOWHOM CBs3U B ankeHax? Kax n3MeHseTcs SHTANbIUS CHCTEMBI IPU MOTUMEpU3aui?

3. KakuM 00pa3zom BiIHsSeT 00beM 3aMECTHTENS Ha TEIIOBOM 3G (heKT peakiuu,

4. Kaknm 00pa3oM BHIISIOT 3aMECTUTENH C TIOJIOKHUTEIBHBIM M OTPUIATSIFHBIM HHIYKIHOHHBIM 3(()EKTOM Ha TEIIOBOH
3¢ deKT peaknuy NoTUMEepH3aIIN?

5. Kakum o0pazom BiIMsET CONpshKEHUE NBOWHBIX CBS3EH B MOJUMEPE Ha TEIUIOBOM 3()(eKT peakiyu NoIuMepHu3aluu?

6. Ot 4ero 3aBHCHUT TEIIIOBOH 3((PEKT MoMMMepu3aliy HUKIMIECKHX MOHOMEPOB?

7. UYro Takoe 3HTpomus? M3 KakuX COCTaBISIONINX OHA CKIIAJBIBACTCS M KaKUM 00pa3oM H3MEHSETCS NpH
HoIMMepHu3anuu?

8. Kakumu ypaBHEHMSMH OMMCBIBAETCSI 3aBUCUMOCTb SHTPOIUM M OHT albIUM OT TeMIepaTypbl? UTo Takoe TEMI0eMKOCTb
M OT 4€ro OHa 3aBHCHT .

9. Kaxk Brnmster TemmepaTypa Ha W3MEHEHHE SHepruu [ mb0ca u mojoxeHNe paBHOBECHE IpH nmonuMmepm3anun? Uto Takoe
npezenbHas TeMIeparypa MoIMMEepU3alui ¢ TOUKU 3pEHUS TePMOJUHAMUKNU?

10. Kak BnuseT TemmepaTypa Ha CKOPOCTb Npoliecca MOJMMEpH3allii | ToJIokKeHne paBHoBecus ? UTo Takoe mpenenbHas
TeMITepaTypa MOJINMEPH3AINH C TOYKH 3PEHHUS KHHETHKH?

11. IIpuBeaure ypaBHEHUE U30TEPMBI PEAKLIUU MTOJIUMEPU3ALUH.

12. Kakum ypaBHEHHEM MOXKHO YCTAHOBHUTH B3aHMOCBSI3b MEXKIY H3MEHEHHMEM CTaHAapTHOH sHepruu ['mb6ca M KOHCTAHTHI
paBHOBecHs1? Kaknm 00pa3oM BIHSAET KOHIIEHTPALM MOHOMEpa Ha MTOJ0KEHHE PAaBHOBECHS TIPH MOJTUMEPH3aIliu?

13. KaxkuM ypaBHEHHEM MOXKHO BBIPA3UTh NPENENbHBINA BBIXOJA NOAMMeEpa?

14. Kak 3aBUCHT CKOpOCTh OT KOHIIEHTpAIllM MOHOMepa?

15. BnusHue naBneHus Ha MOJOXKEHHS PAaBHOBECHS MPU MOTMMEPHU3ALIUH.

16. Kakue nomyieHus IpUHUMAIOTCS NPU KMHETHUECKOM aHajIM3€ Ipoliecca MOJUMEpPU3aluU.

17. BeiBecTH KHMHETHYECKOE YPaBHEHHE AT PEakIHU MOIMMEpHU3anuy (Ha mpuMepe IUKapOOHOBast KUCIOTa U JHOI) B
HOPUCYTCTBUH KaTaau3aTopa. B ToM umcie, HCIONb3ys CPEHEUUCIIOBYIO CTENIEHb NONUMEPH3aLUH U CTENEHb 3aBEPLIEHHOCTH.

18. BriBecTn KMHETHYECKOE YpaBHEHHE JIsI CAMOKATAIM3UPYEMOH PEakIMy MoJHMepH3anuy (Ha mpuMepe IUKapOOHOBas
KHCIIOTa U TU0I). B TOM 4ncie, HCTIonb3yst CpeAHEUNCIOBYIO CTEIICHD IOJIMMEPH3AIN U CTEIICHb 3aBEPIIEHHOCTH.

19. Ha3BaTe OCHOBHBIE OTIMYMSA IOJUKOHAEHCAIIUU OT MONUMEPH3ALUH.

20. HasBare THIBI peakuuil NONKOHJIEHCALMU U MIPUBECTH MPUMEPBI.

21. Kaknm 00pa3oM MOKHO ONIpeNeNNTh MOJEKYISIPHBIH BeC MOIMMepa MONMyIeHHOTO NpH MoiKoHaeHcarwn? Kak cBI3aHBI
MEXTy COOOM CpeqHsIA CTEIeHb MOIMMEPU3aii U MOJICKYIISPHBIH Bec monumepa?

22. CriocoObl MHUITMUPOBAHUS PAIUKaIbHON TOTMMepr3annui. UTo 03Ha4YaeT MOHATHE «3(PPEKTUBHOCTh WHUITUUPOBAHUS?
HasBaTbk BO3MOXHBIE CTIOCOOBI HETTPOU3BOIUTEIEHOTO PACXOIOBAaHHS HHUAIIHATOPOB.

23. ITpuBecTy mpUMepbl HHUNUATOPOB PaJAUKaIbHON MOIUMEPU3ALIUY.

24. KuHeTnka MHUIIMAPOBAHUS B NPUCYTCTBUU MHUIIHATOPOB.

25. DOTOXUMHYECKOE MHULIMUPOBAHNE MOIMMEPU3aLlUU YUCTOro MoHOoMepa. Kunetuka mpouecca.

26. DoTOXNMHYIECKOEe HHIUINHPOBAHNE MTOJIMMEPH3alii B IIPUCYTCTBIN MHHIMATOpoB. KiHeTHKa mporiecca.

27. MexaHu3M HHULMUPOBAHUS UOHU3UPYOIUMU u3aydeHusMu. KuHetuka mpouecca.

28. OKHUCIUTENBbHO-BOCCTAHOBUTENBHBIE HHULIUUPYIOLUIUE CHCTEMBIL.

29. KuHetnueckne 3aKOHOMEPHOCTH HaYaJbHOW CTaJUH MOJIMMEpH3alliy. BEIBeCTH KMHETHYEeCKOe ypaBHEHNE M Ha3BaTh
OCHOBHBIE JIOIYIIEHNS, KOTOPbIE IPHHUMAIOTCS IIPH 3TOM.

30. JnvHa KMHETHYECKOU Lenu. YpaBHEHHE AT €€ ONpeAeseHNUs.

31. Kak cBs3aHBI MOHATHSA «AJMHA KMHETUYECKON LENN» U «CPEAHEUUCIIOBas CTENEHb MOIUMEPU3aum»?

32. Kaknm 00pa3oM MOKeT OCYIIECTBISATHCS OOpHIB MmoimMepn3anuu? Poip peaknuii mepenayd Memy MpH MOTHMEpH3ann.
Kakne BemecTBa MOTYT HCIOIB30BATHCS B KAUECTBE areHTOB IepeJayun [emnu?

33. BnusHue mnepenauu Lenu Ha CKOPOCTb HMONUMEPH3ALMU U CPEIHIOI CTEHNEHb NMOIMMEH3anun?

34. Kunernka nepenaun nenu. Kak OyzmeT onmpenensTbest CpeAHSUNCIIOBast CTENCHb IMOJMMEPU3alii TP HATMYUH PeakIui
nepenavy uemu?

35. OcobeHHocTH mepenaudl 1enu Ha noauMep. I[ToHsATHE MIOTHOCTH BETBIICHHUS.

36. WNHrnbuposanue paauKanbHOH mMoauMepu3anny. BemecTsa, sBistonyecs HHIrHOUTOpPaMH.

37. Kunnernka nonnMmepusaliy B MPUCYTCTBUH MHTHOUTOPA (PACCMOTPETh Pa3iMYHbIC CIydal COOTHOIIEHHS CKOPOCTEH
UHTHOMPOBAHUS U OOpHIBA).

38. Kak onpenensercss JnuHa KUHETUYECKON LEMH MOMUMEpPa, MOJy4aeMOro B IPHCYTCTBHH WHTHOUTOPOB.

39. IMonmmmepu3anus Mpu TITyOOKHUX CTETeHX MpeBpameHns. (et ayroyckopeHus (renb-3¢dekr). Yem oH 00ycoBIeH,

KaK CKa3bIBA€TCA HAa CKOPOCTHU IPOLECCa U CTCTICHU l'[OJ'II/IMepI/IBaI_II/II/I?




40. Kak BOmsIoT ycnoBus BeAeHMs Tpoliecca MONMMEPH3alyl Ha MpOosBICHUE reab-d¢dekxra?

41. Kunernueckoe ypaBHEHHE NPH NIYOOKUX CTENEHSX MPEBpAIICHHUS.

42. Kunetnueckoe onucanue cononumepusanuy. UTo Takoe KOHCTAHTbI CONOJIUMEPU3ALIH.

43. Kaknmu MeTogaMl MOXHO ONPEIETUTh KOHCTAHTHI COMOTMMEPH3ALUH?

44. Kak BnausIOT 3HaU€HUs] KOHCTAHT COMOJMMEPHU3AIMK Ha COCTaB comouumepa?

45. Honnast nmonuMepusanus, €€ OTINYUSA OT PaJAUKaIbHOM.

46. Karuonnas nomumepusanus. MHUIMAaTOpsl KATHOHHOHN MOJUMEPHU3aLIMU.

47. MexaHU3M HHUIIUMPOBAHUS, POCTa U OOpbIBA IEHU IPH KaTHOHHOHN MOTMMEpPU3aLUH.

48. UYro Takoe MOHHBIE Mapbl. BiausHue pacTBopuTeNeil, THIIa MOHOMEpa Ha COCTOSIHUE HOHHBIX Map.
49. Kaxk BimseT cTpoeHre MOHOMEpa Ha BO3MOXKHOCTh MOHHOW ITOJIMMEpH3aIuy (3aMECTHTEIH, THII JBOIHON CBS3H, (P eKT
pe3oHaHaca).

50. Kunerrka KaTHOHHON NOJIMMEPU3ALIKH.

5.2. Tembl NHCHLMEHHBIX PadoT

IIpenycMOTpeHO BBIOJHEHNUE KOHTPOJIBHON pabOThI.

Temsr:

1. CornonMepu3aiusi METUIMETaKpUiIaTa ¢ METAKPUIIOBOM KUCIIOTOM. PacdeT KOHCTaHT comoJiMMepHu3aluil MeTo1oM Maiio
-JIstouca. Mcriosb30BaHMe €-KanpoJiakTama JJisl ByJKaHU3AIHKA 1 MOTU(DUKAIIH dIIaCTOMEPOB.

2. CononnMepu3anusi METHIMETaKpUIIaTa ¢ METaKPUIOBOW KUCIIOTOH. PacueT KOHCTAHT COMOMMMEPH3ANN HHTETPATbHBIM

METOJIOM (IpH cTeneHu npesparienus 6onbine 10%). Pesopiuno-dopmansaeruansle noauMepsl. [lomydenue, cBoiicTBa u
IpHMEHEHHE.

3. CormnonuMepHu3anusi METUIMETAKpUJIaTa ¢ METAKPUIIOBOM KUCIOTOW. PacueT KOHCTaHT COMONIMMEpPH3allii METOI0M
daitamena-Pocca. [Tommstunentepedranar. CBoiicTBa, 061IaCTH IPUMEHEHUS.
4. INony4yenue nMHEHHBIX TONMUA(PUPOB MOJIUKOHICHCAMECH (TANCBOr0 aHTUAPHAA U THLepuHa. ONPenenuTh SHEPTUI0

aKTuBaLuu npouecca. OnpenennuTb KOHCTaHTY cKopocTy peakiuu. Ilomunupomernmnurumua. CxeMa MoslydeHus nojuMepa Ha
OCHOBE IMTUPOMETUIIIIUTOBON KUCIOTHI U 4,4’ -nnamMuaudenmnokcuna. CBOHCTBa, 001acTH IPUMEHEHHUS.

5. [Mony4yenue nauHEHHOrO MoaMA(pHpa NONUKOHACHCAUe! (raneBoil KUCIOTh U TuieprHa. ONpeneanTh BIUsSHIES
TEMIIEPATyphbl HA CKOPOCTh MONUKOHAEHCAH. ONpeeNuTh SHEPTHIO aKTUBALUH. AMUHOCMOJIBI. CXeMBI peaKkuuil
KapOaMumo(opMabIeTHIHBIX, MEIaMHHO(OPMAaTBICTHIHBIX U aHIIIHHO(QOPMAIIBICTHAHBIX cMOJI. CBOMCTBA.

6. INomy4yenue nuHelHOrO Monm3Gupa NONUKOHAEHcauel ¢raneBoil kucnors! u ruepuHa. OnpenenuTs BIUSHEE
TEeMIEpaTypbl Ha CKOPOCTh MOJMKOHAeHCaK. ONpeaeuTh SHEPTHIo akTHBanuK npouecca. [Tomupopmansaerun. [lonyqenne,
CBOMWCTBA, IPUMEHEHUE.

7. ComnonmuMepu3anms CTHPOIa ¢ METaKPHIIOBOW KUCIOTOH. PacueT koHCTaHT conmonmmepm3anuu MetogaMu Maito-JIsronca
n daitnmena-Pocca. CpaBHEHNE KOHCTAHT COMOJIMMEPHU3ALNH, MTOIYISHHBIX IBYMs MeToamu. [lonnakpunonutpuil. CBOWCTBa,
HNpUMEHEHHE.

8. [Monmydenune MUHEHHOTO TONMMA(PHUPA TMOJIUKOHICHCAITUEeH (QTaNeBONH KUCIOTHI C TUATHIICHTIHKOIeM. OnpenenTh
BIIMSHHE TEMIIEPaTyphl Ha CKOPOCTh MONMKOHAeHcanun. ONMpeaenuTh YHePTHIO aKTUBAMH nponecca. [lomudopmansaerus.
ITony4enue, cBoicTBa, 001ACTH MPUMEHEHHUS.

9. CononumMepusanus CTUpoJa ¢ METAKPHIOBOM KUCIOTON. PacueT KOHCTaHT comonuMmepusanuy Metogamu Maiio-JIsrouca
u Paiinmena-Pocca. CpaBHEHHE KOHCTAHT COMOIMMEPH3AIINH, TOMYICHHBIX ABYMs MeToaamu. [Tommakpunonurpui. [lomyaenne,
YCJIOBHUS MOJMMEPU3AINH, CBOICTBA, IPHUMEHEHHE.

10. CononuMepusanys METHIMETAKpHUIIaTa C METAKPUIOBOM KHCIOTOHW. PacueT KOHCTaHT COMOIIMMEpH3allii METOAOM
daitamena-Pocca. HenacsimeHHbIe TOMM3(GUPHBIE CMOJIBL: TIOIMMATIEHHATHI, MTOTH(YMHUPATH, TOTHIGHPAKPIIIATEL, (GOPHIOTNMEPH
aunoBbIx 3¢upos. CBoiicTBa, IPHIMEHEHHE.

1. [MosrydeHue MUHEHHBIX MOMUA(PUPOB MOJIMKOHACHCAINEH aJUIIMHOBOW KHMCJIOTHI U AMATHICHIIIMKONSA. Onpenenurs
BJIMSHUE TEMIIEPATyphl HA CKOPOCTh MOJIMKOHIEHCALMH U OLIEHUTh S3HEPIUI0 aKTUBALMK IIPoIiecca. DMOKCUIHBIE CMOJIBI.
Ilomy4yeHue, cBOICTBA, IPUMEHEHHE.

12. INonyyenue nUHEHHBIX TONUA(YUPOB MONUKOHICHCALUEH aJUIMTUHOBOI KHUCIOTH M AUATUIICHINIUKONA. OmpeaenuTsb
BIIMSTHHE TEMIIEPATYphl HA CKOPOCTh MONMKOHICHCALUH U OLIEHUTh SHEPTUIO aKTUBAIMU Mpoliecca. JINTheBble MONNYpETaHbI.
CBoiicTBa, IPUMEHEHHUE.

13. [Nonmydenne TUHEWHBIX MOAUI(YUPOB MONUKOHIECHCANEH aAUITMHOBOW KUCIOTHI U AUITUICHINIUKOMNS. OnpeaenuThb
BIIMSTHHME TEMIIEPATyphl HA CKOPOCTb MONMKOHEHCALUY U OLIEHUTh SHEPTUIO aKTHBAIMHU npolecca. Kpemuuilopranmueckue
nonumMepsl. [lomydyenue, cBONCTBA, IPUMEHEHHE.

14. INomy4yenue MUHEHHBIX TONMMA(PHUPOB MONUKOHIACHCAIMEH aJUITHHOBOI KHUCIIOTH M AUATHIICHINIUKONA. OmpenenuTsb
BIIMSTHHE TEMIIEPaTyphl Ha CKOPOCTh MONMKOHICHCALUY U OLIEHUTh SHEPTUI0 aKTUBAIUU npoliecca. HeHackleHHbIe oMU (QUpPHBIE
CMOJIBI: IOJINMAJICHHATBI U MTONU(QYMHUPATHI, TOMMIpupakpuaaTsl. CxeMa IoIydeHHs, CBOMCTBA, IPIMEHEHHE.

5.3. ®oHJ OLIECHOYHBIX CPEICTB

®DoH/JT OLIGHOYHBIX CPEJCTB M0 AUCLUHUIUIHHE MpeacTanieH B Buae [Ipunoxenns k qanHon PIT

5.4. IlepevyeHb BU/I0B OLIEHOYHBIX CPEACTB

HepequL BUIOB OLICHOYHBIX CPECACTB HpI/IBeZ[éH B (1)OHI[€ OLICHOYHBIX CPCACTB IO JUCHUIIIINHE




6. YHAEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHWE JTUCIUIIJINHBI (MOAY JISA)

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JMTepaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3natenscrBo, rox | Komuu-Bo
JI1.1 |Kynesnes, B.H.[u Xumus v GU3nKa MOMMEPOB: yaeOHOe TToco0me M. : KomocC, 2007 31
ap.]
6.1.2. lonoIHUTE/ILHAS JINTEPATypa
ABTOpBI, COCTaBUTETH 3arnaBue WznarensctBo, ro | Komnd-Bo
JI2.1 |3unsbepman E.H., IIpumMeps! U 3aauy 10 XMMHUU BBICOKOMOJIEKYILIPHBIX Mocksa: Beiciias 6
HaBonokuna P.A. coenvHeHUi: PajykanbHas noJuMepu3anus COnoInMepru3aus mkoia, 1984
J2.2 ITpakTHKyM MO XUMHH U QHU3HUKE MOJTUMEPOB: 2-¢ U3/, Mocksa: Xumus, 371. U3,
1990
JI2.3 | llyp A.M. BricokoMoIeKysipHbIe COSAMHEHMS. 3-¢ U311, Iepepad. u JA01. Mocksa: Bricimas 1
mkoia, 1981
JI2.4 |TI'mazoB B.1., XuMmuueckas KHHETHKa ¢ mpuMeHeHueM DBM Bomnrorpan: 23
Pesebios B.B. BoarI' TV, 1991
JI2.5 | CrpenuxeeB A.A., OCHOBBI XMMHS BEICOKOMOJIEKYIISIPHBIX COSIMHEHUH. 3-€ U3/, Mocksa: Xumus, 17
Hepesurickas B.A. 1976
JI2.6 |Ilonax JI.C. HepaBHoBecHast XuMHUYeCKass KUHETHKA U €€ IPUMEHEHUS Mocksa: Hayka, 1
1979
JI2.7 | Kupnuunukos [1.A., XHUMHS ¥ TEXHOJIOTUS CHHTETHYECKOTO Kay4yKa: 3-¢ U3/, Jlenunrpan: 10
ABepko-AHTOHOBHY Xumus, 1987
10.0.
JI2.8 | baiipamos B.M. XuMmuueckass KHHETUKA U KaTallu3: IPUMEPBI U 3a1a41 C Mocksa: 1
pemeHusAMHU: YueOHoe TocoOue ISl CTYJEHTOB BBICIINX Axanemus, 2003
Y4eOHBIX 3aBEACHHIH
JI12.9 |Jlunarosa 1O.C. KunHernka 1 MeXaHH3M peaknuy 00pa30BaHHs ITOJTUMEPOB Kues: HaykoBa 1
nyMka, 1977
6.1.3. Metonnyeckue pa3padoTku
ABTOpBI, COCTaBUTEIU 3arnaBue W3natenscrBo, roa | Komuu-Bo
JI3.1 |IlyukoB Anexcanap KuHeTuka u TepMOAMHAMYKA CUHTE3a BBICOKOMOJIEKYIISIPHBIX Bosrorpan: 12
@enoposud, TypeHko |coenuHeHHH: MeTonuueckue yKa3aHus K JaOOpaTOpHBIM BonrI'TVY, 2001
Cgetnana paboram
BuxroposHa
JI3.2 | IlyukoB Anexcanap Kunerrka u TepMosHaMuKa rpouecca MOoJIMKOHISHCAINH: Bonrorpan: 311. U3.
@enoposud, Typenko |MeTtoandeckue yka3aHus K 1a00paTOpHBIM paboTaM BonrI'TY, 2003
Caernana
BuxroposHa
JI3.3 |IlyukoB, A.®. [ u np. ] [OcCHOBBI TEpMOJMHAMUKY U KUHETUKH cuHTe3a BMC: Bosrorpan: 74
Meronnyeckue ykazaHus BoarI'TV, 2003
JI3.4 [IIyukos, A.D. Kunernxka u repmoansamuka cuateza BMC [D1eKkTpoHHBII Bounrorpan: L. U3J.
pecypc] : MeTomudeckue ykasanus - http://lib.volpi.ru BourI'TY, 2015
6.2. Ilepeyenn pecypcoB HHGPOPMALHOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH "UHTepHeT"
D1 | CrpaHuua IUCIMILIMHBI HA caliTe DIEKTPOHHOTO yueOHO-MeToauueckoro kommiekca BIIU (dumman) BoarI TY
32 | Caiit oubmuorexu BITU (pumuan) Bonr TY
D3 | DnekTpoHHO-0MbOMMOTEYHAst cuctema "JlaHp"
24 | DnexTpoHHO-0MONMMOTEeYHAs cucteMa Bonr[ TY
35 | OnexrpoHHas HayuHas 6ubmuoTeka eLIBRARY.RU
36 |PedepatuBHas 6a3a maHHBIX Scopus
37 |PedepatuBHas 6a3a nanHeIXx Web of Science
6.3.1 Ilepeuens mporpaMMHOro odecrne4eHust
7.3.1.1 | MS Windows XP IToammcka Microsoft Imagine Premium
7.3.1.2 | ID df8605¢9-c758-42d6-a856-aec0ba9714ccd Cyomuriensu-onnsiii joropop Ne Tr000150654
7.3.1.3 | JIunenzus Ne41300906 ot 07.07.2017r. (moanucka Ha 2017-2018rr)
7.3.1.4 | Cyonuuensuonnsiii gorosop Ne KMC-193-2016 ot 25.04.2016r. (moanucka Ha 2016-2017rr)
7.3.1.5 | Cyonunensuonnsiii goroop Ne KMC-108-2015 ot 07.04.2015r. (moanucka ua 2015-2016rT)
7.3.1.6 | Cyonmunensuonnsiii goroop Ne  KHMC-099-2014 ot 08.04.2014r. (moanucka Ha 2014-2015rr)




7.3.1.7 | Cyonmunensuonnsiii goroop Ne Tr018575 ot 01.04.2013r. (moxmucka Ha 2013-2014rr)

7.3.1.8 | IIO MS Office 2003 JInmenzust Ne41300906

7.3.1.9 |or 01.11.2006

6.3.2 IlepeyeHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | ITouckoBas cuctema mo xuMmuieckum pecypcam. —URL: http://www.chemindustry.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

7.1 | Tlomemenus Al MPOBEACHUS JIEKITMOHHBIX U MPAKTHYECKHUX 3aHATHH YKOMIUIEKTOBaHBI HEOOXOTUMOT
CIeMaTU3UPOBAHHON yueOHOoW MeOenblo, yueOHOM JOCKOH U TEXHUYECKUMH CPEeICTBAMU

7.2 | Aynuropus b-303, maboparopus «be3onacHOCTb KHU3HEACATETHHOCTH

7.3 | s mpoBeaeHus 3aHATHIT JTEKIIMOHHOTO ¥ CEMUHAPCKOTO THITA, TPYIIIOBBIX U HHANBHIYAIBHBIX KOHCYJIBTAIINH, TEKYIETO
KOHTPOJIS ¥ TIPOMEXKYTOUHOI aTTecTanuu, 1abopaTopHbIX padot, kopiyc b, yn.ABronopora Ne7, 32a

7.4 | Vuebnas mebens Ha 20 MocafOUHBIX MECT, paboduee MeCTO MpenoaaBaTes,

7.5 | mmazmennas manens LG-42;

7.6 | koMmBIOTEp, HOYTOYK Lenovo.

7.7 | Aynuropust b-401 11 npoBeneHHs 3aHATHI JICKIMOHHOTO U CEMHHAPCKOTO TUIIA, TPYIIIIOBBIX U WHUBHUYaIbHBIX
KOHCYJIbTAallUM, TEKYLIETO KOHTPOJISA M IPOMEXYTOUHOM aTTecranuu, kopnyc b, yim.aBromopora Ne7, 32a YuebHas
Mebenb Ha 52 ocao4HbIX MecTa, pabouee MECTO MpernoaBaTems.

7.8 | Aymuropus J1-201 nist mpoBeneHus 3aHATUH JEKIIMOHHOTO U CEMUHAPCKOr0 TUIIA, TPYNIIOBBIX U MHAUBUIYAIbHBIX
KOHCYJIbTALIM/, TEKYIIETO KOHTPOJISI U TPOMEXYTOUHOM aTTecTaluu, kopnyc [,

7.9 | yn.Ilymxuna, 62

7.10 | Aynutopus b-306, mabopaTopust « TexHomorust cuaTe3a MOHOMEpOoB 1 BMC» 11 mpoBeieHns 1ab0opaTopHBIX padoT,
kopmyc b, yn.ABromoporaNe7, 32a VYuebnas mebenpb Ha 15 mocagoyHbIX MecT, pabouee MECTO MpernoaaBaTens.

7.11 | Hacoc BakyymubIi MemOpanHsiii HBM-5, Becs! anamutnaeckne ACCULAB ALC-210 d4, Bechl 35IeKTpOHHbIE
naboparopaeie MV-1200, mporpamMmmupyemas 3IeKTpoMexanndeckas meranka Multi Mixer MM-1000, memanka
BepxHenpuBoaHas US-2200A, snexrpo-mkad cymmmsaeii CHOJL., pH-metp pH-150 M.

7.12 | Aymutopus b-309 nnst CPC: yaebHas Mebenpb Ha 10 mocamouHbIX MeCT,

7.13 | npuHTEp -2 MWIT., KOMIBIOTEP — 6 IIT.

7.14 | Paboumne MecTa ¢ BO3MOKHOCTBIO MOAKIIOUEHUS K ceTH «HTepHeT» U obecnieueHreM JA0CTYIa B QIEKTPOHHYIO
HH(POPMALMOHHO-00pa30BaTEIBHYIO CPEILY

8. METOJUUECTKHUE YKA3AHMS JJI51 OBYYAIOIINXCSI IO OCBOEHUIO JUCHUILINHGBI (MOAYJIST)

B nponecce u3ydeHust AUCHUIUIUHBI CTYCHT 00s3aH aKTHBHO UCIIONIb30BaTh Bce (POpMBI 00ydeHHs: MOCEaTh JEKIUH U
CEMHHAPCKUE 3aHATHS, OJTydaTh KOHCYJIbTAUK IIPETIOAABATENS M BBHITOIHATD BCE BUJIBI CAMOCTOSITEIILHON paboTEL,
MPeTyCMOTPEHHOH yIeOHBIM TIAHOM H pabouei mporpaMMoi UCIUIUTHHEL [Ipomecc n3ydeHus ANCIUIUTIHEL BKITIOYAeT B ce0st:

- Paboty mox pykoBOACTBOM IpernofaBaTelst (JICKIUHU, MPaKTUIECKUE 3aHITUS, KOHCYIIBTAIIH TIPETIOJaBaTeIs).

- CamocTosTenbHas paboTa CTyAEHTOB (TOAr0TOBKA K KOJJIOKBUYMY, S9K3aMEHY WM 3a4€Ty, BBINOIHEHHE KOHTPOIBHON paboThI).

1 TIpHHIUITET ¥ JTOTHKA MTOCTPOCHHS AUCTIATUTHHEL

[IpuHIMOE 1 JIOTHKA TTOCTPOCHHUS JUCIUIUIMHBI OTPaXKeHBI B pabodeii mporpaMMe AUCHUILTHHEL B 3T0i1 mormaeckoit
MOCJIeI0BATENIBHOCTH PEKOMEHIYeTCSl U3ydaTh JUCIUILIAHY.

PexomeHyeTcs NpUCTYNHUTH K MOCNIEN0BATEIHOMY M ITyOOKOMY YCBOEGHHIO MaTepHaa ¢ IOMOILIbI0 PEKOMEHIYEMON OCHOBHOM U
JIOTIOJIHUTEIBHOM JIUTEPATyphl, PYKOBOJACTBYACH YKa3aHHOH JIOTMUECKON MOCIIEA0BATEIbHOCTBIO U3YUEHUS NUCIUIIIINHEIL.
OCHOBHBIMH BUIaMH PabO0THI IO JUCHUIIIMHE B COOTBETCTBUH C YIEOHBIM INTAHOM HAIIPaBJICHUS IOATOTOBKH SBIISIOTCS:

- ayAuTOpHas paboTa: NeKIMH, 1abopaTOpHbIE U/UIM MPaKTHIECKUE 3aHSITHU;

- caMocTosATeNbHas paboTa, BKIIIOYAIOIIAS B TOM YHCIIE BBIITOJIHEHIE KOHTPOJIBHON pabOoTHI.

- DK3ameH (3a4€T)

2 MeTtoandeckue yKa3zaHusl K OpraHu3aliy ayIuTOPHOI paboThI

2.1 O6mue peKOMEHIaIUH

M3noxeHue IEeKIMOHHOIO MaTepyana OCyLIECTBIIETCS ¢ UCIIOIb30BAHUEM NIPE3EHTALUN, IPEICTABIAEMBIX C IOMOIIBIO
MYIBTUMETUHHBIX CPELICTB.

Pexomenyercs B ciiydae MpoItycKa JICKIIHOHHOTO 3aHATHS 0OpaTUTHCS K COOTBETCTBYIOLIEMY pa3/ielty (TeMe)H U3ydUTh KOHCIIEKT
JIEKLHH.

IIpakTiueckue u 1adbopaTopHbIe PAOOTHI IPOBOIATCS C MCIOIB30BAHUEM METOIUICCKUX YKa3aHUH.

Pexomenyercs B ciiydae MpoITycKa MpaKTUYECKOTO 3aHATHS COrIacoBaTh BApHAHT KOMIUIEKTA 3aaHUH K IPaKTHUecKoll paboTe
00paTHTBCS K COOTBETCTBYIOIIEMY pa3Jielly (TeMe) JUlsl BBIIOIHEHHS YKa3aHHOTO BapHaHTa B COOTBETCTBHU C METOIMUYECKUMHU
YKa3aHUSMU.

Pexomenyercs B ciiydae MpoITycKa 1abOpaTOpHOI pabOTHIM3YYNTh METOANYECKHE YKa3aHUs K 1abopaTopHOil paboTe 1
COIJIacOBATh C MPETNOJIaBaTe/IeM aJIbTEPHATUBHBII BAPHAHT BHIOJIHEHHS JJAOOPAaTOPHON pabOThI M/MIIM BO3MOXKHOCTh BBITIOJIHEHHS
paboTHI ¢ APYTO¥ TPYIITOH, B JOTIOTHUTEIFHOE BPEMSL.

2.2 IlpaBuna u npueMbl KOHCIIEKTUPOBaHUS JIEKLIUI

KoHncnexkrupoBanue nekiuii pekoMeH 1yeTcsl BECTH B CIIELIMAILHO OTBEAECHHOM JUIsl 3TOr0 T€Tpaiu, KX /bl JUCT KOTOPOMl T0JIKEH




UMETh OIS (4-5CM) IS TOTIOTHUTEIBHBIX 3aITHCEH.

B xoHCMekTe peKOMEHIyeTCs 3alUChIBATh TEMY U ILIaH JIEKIUH, pEKOMEHAYEMYIO IUTEPATYpPy K TeMe. 3alucH pa3AenoB JeKIUH
JIOJDKHBI MIMETh 3aT0JIOBKH, ITOJ[3ar0JIOBKH, KpacHbIe CTPOKH. Ha3BaHHbIE B JIEKINH CCHUTKM HA IIEPBOMCTOYHHUKH HAJ0 IIOMETHTH Ha
HOJIAX, YTOOBI IPU CAMOCTOSITENIFHOI padoTe HAUTH U UCTIONB30BATh HX.

B xoHcneKkTe OCIOBHO pEKOMEHAYETCS 3alUChIBaTh TOJIBKO ONpEAEIeHUs IOHATUH, KaTeropui U T.1. MIHOe U3/10KEHHOE JIEKTOPOM
JIOJKHO OBITB 3aITCaHO CBOMMH CIOBaMH. PexoMeHtyeTcst BbIpabOTaTh M UCIOJIB30BaTh JOIyCTUMBIE COKPAIEHUs Hanboiee
pacIpocTpaHeHHBIX TEPMIHOB U ITOHATHI.

B KOHCHEKT peKOMEHyeTCsl 3aHOCHUTh BCE, UTO IPEToaBaTellb MUIIET Ha JOCKE, a TAKXKE PEKOMEHTyeMble ()OPMYIIBI, CXEMBI,
TaOJINLIBI, IUArpaMMBI U T.J1.

PexoMmeHyeTcst U3yduTh M 0TpabOTATh MIPOCTYIIaHHBIE JIEKIINH 0e3 IPOMEUICHHS — 3TO 3HAYUTEIIFHO COKOHOMHT BPEMS H
CIIOCOOCTBYeT TydIIeMy YCBOCHHUIO MaTepuaa.

2.3 TloAroToBKa K MpakTU4YeCKUM paboTam

ITpakTUdeckue 3aHATUS MPEAHA3HAYEHBI A7 3aKPETUICHNs 3HAHUH, TOIYYEHHBIX 00YJarolMMHUCS P OCBOEHHH TEOPETUYECKOTO
MaTepuaia.B pacyeTHBIX 3aIaHUSX HCIIONB3YIOTCS TUIOBBIE METOIMKH, OCHOBaHHBIe Ha TpeboBanmsx [OCT, CHUII, CanlluH n
UCTIONB3YEeMBIE [T aHAJIOTHYHBIX PAcYeTOB Ha MIPOM3BOACTBE.

[TpakTHyeckue 3aHATHS OCTPOEHBI CIICIYFOIINM 00pa3oM: JUlsl K&XKIOTO pa3/iena (TeMbl) pacCcMaTpUBAIOTCS IPHUMEPBI PELICHUS
3a7a4 ¥ BBITOJHEHUS 3aaHHM, a 3aTeM MPEIOCTABIIIOTC KOMIUISKTHI 331a4 U 3aJaHUH JJIsI CAMOCTOSTEIIFHOTO pemeHns. B cimydae
HETIPAaBIIIBHOTO PEIICHHS CTYAEHTY IIpeIaracTcsi IOBTOPUTH COOTBETCTBYIONIUH pa3/ieNl TEOPETHIECKOH YacTH, IIOCTIE Yero
BEPHYTHCS K PEIICHUI0 KOMIUIEKTa 3a/1a4 ¥ 3aJaHui. 3alura MpakTHIeCKOH paboThl OCYIIECTBIAETCS IyTeM cobeceJOBaHuUs ¢
HpernoaaBaTeseM.

BrimosnHeHue 1 3amuTa MpakTUIecKoi paboThI MperonaraeT HHTEPakTUBHBIN 0OMeH nH(opMarmel ¢ mpenoaasareneM. Jis
YCHEIIHOTO BBIOIHEHUS MPAKTHYECKUX Pab0T PeKOMEHIYeTCsl 3apaHee O3HAKOMHTECS € LIENbI0 U COAEPHKAHUEM IIPAKTUIECKON
paboThl, TOBTOPUTH TEOPETUUECKHI MaTepHa, MMETh KOHCIEKT JIEKIIMOHHOT'O 3aHATHUSA 110 COOTBETCTBYIOMIEH TEMe.

2.4 TlonroToBKa K JIaOOpaTOpHBIM padoTam

CoBpeMeHHBIH YPOBCHB IIOATOTOBKH CTYJCHTOB TpeOyeT pa3BUTHSA HCCIIEA0BATEILCKUX HABBIKOB PaOOTHI, YTO OCYIECTBIACTCS B
mpolecce U3ydeHHUs JUCIUILINHBI METO1aMH1 JJAOOpaTOPHOro MPaKTHKyMa.

Ha 51abopaTOpHBIX 3aHATHSAX OCYIIECTBISICTCS HHTErPALMS TEOPETUUECKUX 3HAHNH U NPAKTHUECKUX YMEHHH CTYJCHTOB B YCIIOBHSX
TOW WJIM MHOW CTEIICHH OJIM30CTH K peabHON MPodecCHOHATBHON NesTenbHOCTH. Ha mabopaTopHBIX 3aHATHSAX CTYACHTHI
IpHOOPETAIOT HABBIKK 3KCIEPUMEHTANBHON paboTsI, 00paIeHus ¢ IPHOOpPaMH U CpeJcTBAMU U3MEpeHHUi, 00paboTku
9KCNIEPHMEHTAIBHBIX JaHHBIX U MOJIb30BaHUs CIIPABOYHOI JINTEPATypOi, 4TO CHOCOOCTBYET OoJiee TIyOOKOMY, HOJIHOMY H
0CO3HaHHOMY TIOHIMaHHUIO TEOPETHYECKOTO MaTepHaa.

Kpome Toro, mabopaTopHbIif IpakTHKyM obOecriednBaeT Hanbosee OIaronpusaTHbIE YCIOBHS A y9eOHO-HCCIeA0BATEIBCKOM
JeSITeIbHOCTH, Pa3BUTHSI TBOPUECKOT0 MOTEHI[MATa ¥ KOMMYHUKATHBHBIX CTIOCOOHOCTEH CTY/IEHTOB.

JlaGoparopHoe 3aHATHE [TOAPA3yMEBACT PEATM3ALMIO CIIEAYIONIUX 3TalOB!

- IOIYCK K TIPOBEICHHIO pabOTEI;

- BBIIIOJTHEHHE 1a00pPaTOPHOH PabOThl MHAMBUAYAIFHO UM B MUKPOTPYIIIAX;

- oopmIIeHHE JTAOOPATOPHOI PaOOTHI;

- 3amMTa JJabopaTopHOH paboTHI.

Jomyck k 1abopaTopHO# paboTe oCyIIecTBIseTCS B OpME TecTa W KPAaTKOTO COOeCeI0BaHMS IIPETIOaBATENIs CO CTYIEHTOM;
€CITH CTYJCHT MOKa3bIBaeT MIOXHE PE3YIbTAThI 10 MOATOTOBKE TEOPETHUECKOT0 MaTepHaia, OH He JOIMyCKaeTCs K BBITOTHEHHIO
11a00paTOPHOM PabOTHI.

PexomenyeTcs a1t 5)KOHOMHUH BPEMEHH 3apaHee MPUTOTOBUTH OJIaHK JTa00paTOPHOH paboThl ¢ HEOOXOAMMBIMU TAOIUIIAMH,
OITUCAHUEM YCTAaHOBKHU /WM METOAUKHU UCCIEIOBAaHMs, PacueTHRIMH (opMynamu, Tpadukamu. JlabopaTopHas pabora
BBITIOJIHSACTCS] B COOTBETCTBHU C METOIMUYECKUMH yKa3aHHAMH M TPEOOBAHUSAMH TEXHHKH OE30MaCHOCTH.

OdopmireHre pabOTH TPOU3BOANTCS KAKIBIM CTYACHTOM WHIUBHAYAIBHO; TIPH ATOM OCYIIECTBIIIOTCS HEOOXOJMMBIC pacUeTHl,
MOCTPOCHHE TPauKOB, (POPMYITUPOBAHIE BEIBOAOB.

3aKITIOYUTENBHBIM TAlIOM Ja00PaTOPHOTO 3aHATHSA SABISETCS 3alIUTa 1abopaTopHOil paboThl. JlaHHBIN 3Tan MOXKET MPOBOAUTHCS B
(opMme MHANBUIYAILHOH Geceibl MEXX/Ty ITPEeroiaBaTesieM U CTYACHTOM Wi HHOH (opme, npeaycMoTpeHHoi POHIOM OIIEHOUHBIX
CpEelCTB JAHHOM TUCIUIUINHBI.

3 Meroaudeckue yka3aHUs K OPTaHU3AI[IH CAMOCTOSTENbHON paboThI

3.1 IIpueMbl pabOThI C OCHOBHOM ¥ JOTOJHUTENBHOM JIUTEPATYPOH

Ocoboe MecTo cpeaH BHJIOB CAMOCTOSITENBHOH paboTHl 3aHUMAaeT pabdoTa C IUTEPaTypOi, SIBISFONIASICS OCHOBHBIM METO/IOM
CaMOCTOSTETIFHOTO OBJIAACHUS 3HAHUAMH. V3ydeHne TUTepaTypsl - IPOIECC CIOXKHBIH, TPeOYIONHH BEIPaOOTKN OIPEICICHHBIX
HaBBIKOB. [ToaTOMY BaskHO HayuuTcs paboTath ¢ KHUroi. [lepedeHp U 00beM TUTEepaTyphbl, HEOOXOIUMOH IS H3YUESHUS
JUCIUIUIMHBL, ONpeesercs pabouel mporpaMMOi AUCIUILINHEL

Bcio mutepaTypy MOXHO pa3IenuTh Ha yaeOHUKH U yIeOHBIE TOCOOHS, OPUTHHATIBHBIC HayIHBIE MOHOTpa(UIECKHe HCTOUHHKH,
Hay4HbIE MyOJIMKalUH B IEPUOJHUECKON edaT. 113 HUX MOXKHO BBIIEIUTH JINTEPATYPy OCHOBHYIO (PEKOMEHIYEMYIO),
JIOTIOTHUTENBHYIO U TUTEPaTypy AJIs yriayOlIeHHOro U3y4eHUs TUCIUIIIHHBL

V3ydeHne TUCIUITIMHEI CIISIyeT HAUNHATE ¢ Y9eOHHKA, ITOCKOJIBKY YIEOHHUK — 3TO KHHUTA, B KOTOPOH M3JI0)KEHBI OCHOBHI HAYYHBIX
3HaHHH 110 ONPEIEeTICHHOMY PEAMETY B COOTBETCTBHH C IETSIMU M 331a9aMH O0y4UeHUs, yCTAaHOBICHHBIMH POTPaMMON
TpeOOBaHUSIMU TUIAKTHKU.

I1pu pabote c nmuTepaTypoi cieayeT yHUThIBATh, YTO UIMEIOTCS PA3JIMYHbIC BU/BI YTEHHMS, U KQXKABIH U3 HUX UCIIOIb3YeTCs Ha
oIpeZieTIeHHBIX 3Talax OCBOCHMS MaTepHaa.

[IpenBapuTensHOE YTCHUE HANIPABICHO HA BBIIBICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB U TIOMCK UX 3HAYEHHS B CIIPAaBOYHON
IuTeparype.

CKBO3HOE YTEHHE IpeIoiaracT MPOYTeHNEe MaTepralia OT Hadaja 10 KoHna. CKBO3HOE YTEHHE JINTEPATyPHI U3 TIPHUBEICHHOTO
CTIHCKA JaeT BO3MOXKHOCTH CTyAEHTY C(OPMHUPOBATE T€3aypyC OCHOBHBIX OHATHH U3 M3ydaeMoii 001acTi 1 CBOOOTHO BIaAEeTh
UMH.




Bri6opodHoe— Ha000pOT, HMEET IIENbI0 IOKCK U 0TO0p MaTepuana. B paMkax maHHOTO Kypca BEIOOpPOUHOE YTEHHE, KaK CIIOCO00
OCBOEHHS COZIEPKAHUS Kypca, JOJKHO UCTIOIb30BATHCS MIPU MOArOTOBKE K MPAKTUYECKUM 3aHATHSIM 10 COOTBETCTBYIOLIMM TEMAaM.
AHaTATHYECKOE YTEHHE — 3TO KPUTHICCKHUH Paz00p TEKCTa C MOCIEAYIOMNM ero KOHCIeKTHpoBaHHeM. OCBOCHHUE yKa3aHHBIX
noHsATHi Oyner Hanbonee 3pHeKTHBHBIM B TOM CTydae, €CIIH IPH YTEHUH TEKCTOB CTYACHT OyIeT 3a1aBaTh K 3THM TEKCTaM
BOIPOCHL. YacTb U3 3THX BONPOCOB C(HOPMYIHUPOBaHA B IPUBEACHHOM HIKE CIIUCKE KOHTPOIBHBIX BOIIPOCOB U 3a1aHuil. CIHCOK
9THUX BOIIPOCOB MO MOHATHBIM NPUYNUHAM OTPaHHYEH, TOITOMY BasKHO HE TOJIBKO COJEpPKaHHe BOIPOCOB, HO CaM MPHHIIHII
OCBOGHHS JINTEPATYPHI C IOMOIIBIO BOIIPOCOB K TEKCTaM.

Lenpro M3yJarommero YTeHus sBISETCS ITyOOKOe U BCECTOPOHHEE MOHUMaHKe yueOHOH nHpopManu.

B pemennu Bcex yueOHBIX 3a/1a4 HEMAJIOBaKHYIO POJIb UTPAIOT 3aMUCH, CIETIaHHbIE B IPOLECCEe YTEHUsI KHUTU. OHU ABIAIOTCA
CEpPBE3HBIM ITOJICTIOPEEM B ITOJTOTOBKE K SK3aMEHaM, T.K. IIO3BOJISIOT BKIIIOYATh TITyONHHYIO TAMSTH U BOCIIPOU3BOIUTE
cofiepkaHNe paHee IPOYUTAHHON KHUTH. MOXKHO BBIAEINTH TPH OCHOBHBIX CIIOc0o0a 3amucu:

a) 3aIMCh UHTEPECHBIX, BAXKHBIX A1 3aIIOMUHAHUS UM TOCIIETYIOUIETO HCIONb30BaHUS MONT0KEHU U (haKTOB;

6) mocietoBaTenbHAs 3aIUCh MBICJICH aBTOpa, 110 pa3zenaM, riasam, naparpadam kaury. Takas 3anuck TpeOyeT TBOPUECKOM
nepepabOTKH MTPOIUTAHHOTO, YTO CHOCOOCTBYET MPOYHOMY YCBOCHHUIO COJICP)KAHHS KHUTH;

B) KpaTKOE M3JI0XKEHUE IPOIUTAHHOTO: COJep KaHUe CTPAHMI[ YKIIa(bIBAETCSI B HECKOIBKO (ppa3, Comepix aHue TIaB - B HECKOIBKO
CTpaHUI] CBSA3HOTO TeKCTa. DTOT BUJ 3alIUCH TpolIe, OJIMKe K NEPBOMCTOYHUKY, HO TIPH 9TOM TBOPYECKAsi MBIC/Ib UUTATENS
MaCCHUBHEE, a II03TOMY YCBOCHHE MaTepuana ciadee

3.2 BeInoTHEHHE KOHTPOJIBHOH PaboTHI

KontponsHas paboTa o AUCHUILUIMHE BKJIIOYAET TEOPETUUECKYIO YaCTh, IIPEAIONATAIONIYI0 PACCMOTPEHUE OJHOTO UITU
HECKOJIBKHX BOIIPOCOB, HJIM TEOPETUUECKYIO U MIPAKTUYECKYIO YaCTh, IPETNOIIArarollylo pelleHHe pacyeTHbIX 3a1a4. Bomnpocs! n
3a7a4y KOHTPOJIBHON pabOTEI CKOMITOHOBAHBI TAKUM 00pa30oM, YTOOBI OXBATHTh BCE N3ydacMble B Kypce pa3ienbl U TeMBI.
Hanucanue KOHTPOIBHOM PabOTHI MpEANONaraeT XOpoIre 3HaHus yueOHOro MaTepraa, U3ydeHHue OT/eIbHBIX IJIaB KHUT,
HNEPHOANYECKHUX ITyOIMKAi 1 HOPMaTUBHO-IIPABOBBIX AKTOB, METOJUK PACYETOB, UMEIOMINX MPSMOE OTHOIIEHHE K TeMe PabOTHI.
ITpomecc MOATOTOBKY M HAIMCAHUS KOHTPOJIEHOI paOOTHI BKIIIOYAET CICAYIONIHE OCHOBHBIC CTaIHH.

Bri16op BapuanTa

BapuaHT cOOTBETCTBYET HOPAIKOBOMY HOMEPY CTYIEHTa B CIIUCKE IPYIIIIBI, €CIIM MHOE He OTOBOPEHO MperoaaBaTesieM Kypea.
Pabota 1o usydeHuto MaTepuaia

W3zydenne uTepaTypHl IO BOIIPOCAM TEOPETHUECKOH 9aCTH KOHTPOIBHOH padOoTHI TaeT BO3MOKHOCTH COCTaBUTh
OPHEHTHPOBOUHBII I1aH. KoHeuHo, B mporiecce paboThl I1aH OyaeT KOHKPETH3UPOBATHCS U YTOYHATHCA, HO MOCIIE TOTO, KaK
U3y4eHbl COOpaHHbIE MaTepHabl IO BONPOCY U Y CTYJEHTA CIIOAKUIIOCHh YETKOE MPEJCTaBIeHUE, KaK 1 0 uéM mucaTh. Kaxapiit
BOITPOC PEKOMEHIYETCsI TBOPUYECKH ITepepadboTaTh B CXEMBI, TAOIHIIHI | T.II. U IPEJCTaBUTh He OoJiee YeM Ha JIByX CTpPaHHIAX.
Peanu3anuy nmpakTHYeCKOW 9aCTH KOHTPOJIBHOH paboTHI IPEAIIecTBYeT MoA00p MeToqudecKuX MarepuanoB u pabora ¢ TOCT,
CHMUII, CaulluH u ap. HopMaTUBHON AOKYMEHTAIMH. 3aTeM CIEAYeT U3yUnUTh IPUMEPHI PEIICHHS aHAIOTHYHBIX PACUETHBIX
3aJJaHuii, MIOCIIe Yero MPUCTYIHUTH K BBIMOJHEHHIO IPAKTUYECKON YaCTH COTTIACHO BAPHAHTY.

3.3 CaMOKOHTPOJIb

CaMOKOHTPOJIb 3HAHUH, NOTYyYEHHBIX YJalUMUCS TIPH U3y4EeHUHU Pa3/iesioB (OCBOCHHE TEOPETUIECKOT0 MaTepHalia, BBIOIHCHUE
NpaKTUYECKUX 3aJaHNUI) PEKOMEHYETCs OCYIIECTBIATH C TIOMOILBIO OLIEHOUHBIX cpecTB «KoHTpoabHbIe Bonpock» U «TecToBble
BOITPOCED». JJaHHBIE pecypChl HO3BOJISIOT 00YJAOIIEMyCsl CAMOCTOSITEIEHO OIICHUTH CTEIICHb YCBOCHHS MaTepHaia M MPUHATh
MEpHI 110 KOPPEKTHPOBKE «IIPOOEIOBY.

3.4 TIpomexxyToyHast aTTecTalus

[ToxroroBka K MPOMEXYTOUHON aTTeCTaluy (IK3aMEeHy HIIN 3a4€TY) OCYIIECTBIACTCS B CICAYIOIIEM ITOPS/KE: 03HAKOMIICHHUE C
IIepedHeM BOIIPOCOB K SK3aMeHY (3a4€Ty); IIOBTOPEHHE JIEKIIOHHOTO MaTepraia M KOHCIEKTOB, CO3TaHHBIX CTY/ICHTAMH B X0/1€
HOATOTOBKH K MPAaKTHYECKUM 3aHATUSAM U CAMOCTOSITEIFHOTO N3y4eHHs AUCUUILTHHBL, KOHCYIIBTAIHS C IPEHNOAaBaTeNIeM 10
BOIIPOCaM, B KOTOPBIX CTYJEHT HE CMOT Pa300paThCs CaMOCTOSATENBHO.

Meroaudeckue peKOMEHIAIMH 110 00YYCHHUIO JINII C OTPAaHHICHHBIMHA BO3MOKHOCTSIMH 3/I0POBBS U HHBAJIHIOB

CTyZeHTHI C OTpaHUYCHHBIMH BO3MOXHOCTSIMU 30POBbSI IMEIOT CBOH CIICIU()UUECKIEe 0OCOOEHHOCTH BOCIIPUATHS, IIepepaboTKu
Mmatepuana. [Tondop u pazpaboTka yueOHBIX MaTEepHANIOB ISl TAKUX CTYAEHTOB MPOU3BOAMUTCS C yI€TOM TOTO, YTOOBI
HPENOCTaBIATh ITOT MaTepHall B Pa3INYHbIX (popMax Tak 4TOObI HHBAIM/BI C HAPYLICHUSMH CIIyXa MOTyqantd HHQOpPMaLuio
BHU3YallbHO, C HAPYIICHUSIMH 3pEHHS - aynuanbHo. [IpeqycMoTpeHo B ciydae HE0OXOAUMOCTH CO3AaHNE TEKCTOBOH BEPCHH JIFOO0TO
HE-TEeKCTOBOT'O KOHTEHTA JUIA €r0 BO3MOXHOTO IPeoOpa30BaHus B albTEPHATUBHBIE ()OPMBI, YOOHBIE IS pa3IMIHBIX
H0JIB30BATeNIeH, aTbTEPHATHBHYIO BEPCHIO MEIMAKOHTEHTOB, BO3MOXKHOCTh MaclITaOMPOBaHMS TEKCTa M N300pakeHnit 0e3 norepu
Ka4ecTBa, JOCTYITHOCTh YIIPaBICHHUS KOHTCHTOM C KJIABHATYPHI.

Oco0eHHOCTH POBEAEHHS TEKYIIEH 1 IPOMEXKYTOUHOH aTTECTAI[UHN JUIS JIUI C OTPAaHMYCHHBIMHI BO3MOXHOCTSIMH 3[0POBBS H
UHBaIUI0B

Jlnst ocymiecTBIeHUs NpOLEeyp TEKYIIETro KOHTPOJIS YCIEBAEMOCTH U IPOMEKYTOYHOH aTTECTallN YKa3aHHBIX 00yJaromuXcst
co31afoTCsl (POHIBI OIEHOYHBIX CPENICTB, aJaITHPOBAHHBIC IS HHBAJIH-IOB U JIMII C OTPAaHWMIEHHBIMHA BO3MOKHOCTSIMH 3/I0POBBS 1
MO3BOJISIONIHE OIIEHUTD JOCTIDKCHNE UM 3aIJITAHUPOBAHHBIX B OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMe pe3ynbTaToB O0ydeHUS U
ypoBeHb c(HOPMHUPOBAHHOCTU BCEX KOMIIETEHIUH, 3asIBICHHBIX B 00pa3oBaTeIbHON MporpamMme. Takue OLleHOUHbBIE CPEACTBA
CO3/1aI0TCsI IO Mepe HEOOXOANMOCTH C YIETOM Pa3IMYHBIX HO3010rHi. PopMa MpoBeaeHHs TeKyLIeH aTTecTaluy s JIULL C
OTpaHWYIEHHBIMU BO3MOKHOCTSIMHU 3{0POBBS M HHBAJIM/IOB YCTAHABINBACTCA C yIETOM WHIUBHIYATBHBIX IICHXO(PHU3NIECKIX
ocobeHHoCTel (YCTHO, MUCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIbIOTEpe, B GopMe TecTupoBaHus U T.11.). [Ipu HeoOxoaumocTu
TaKHM CTyAEHTaM 00ECIIeUNBAIOTCSI COOTBETCTBYIOIIHE YCIOBHUS IIPOBEICHHS 3aHATHH M aTTECTALIMH, B TOM YUCIIC
HPEJOCTaBISIETCS JOIOIHUTENEHOE BpeMs ISl IOATOTOBKU OTBETA HA 3aUETE MITH IK3aMEHE.




