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Pabouas mporpamma quctuminHel «MogeaupoBaHue XUMHKO-TEXHOJIOTHYECKHX MPOLEeccoB)

/cocT. beruesa M.B. — Hanpuuk: ®I'BOY KBI'Y, 2022 - 42 c.

Pabouas mporpamMma JTUCHUIUIMHBI (MOAYJIsl) MpeJHa3HaYeHa ISl CTYJIEHTOB OYHOU (OpMBbI
00ydeHus o HampaieHuto moarotTopku 18.03.01 Xumuyeckasi TEXHOJOrHs B 1-oM cemecTpe
4-ro Kypca W SBISETCS TUCIUIUIMHON 6a3oBoro monayis Hamnpasieaus b.1.0.06. 05 broxka 1
JUTSL U3YYCHHSI CTYICHTAMHU.

Pabouass mnporpamma coctaBieHa ¢ yderom DeaepaibHOro  TOCYAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJApTa BBICIIETO 00pa30BaHUs MO HampasiieHUto moaroroBku 18.03.01 —
XuMHYecKasi TEXHOJIOTHS, YTBEPKACHHOrO IMpHKa3oM MuHHCTepcTBa 00pa3oBaHMs M HayKd
Poccuiickoiit ®enepanmu «07» aBrycta 2020 r. Ne 922,
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Conepxanue

esau u 3a1a4u 0CBOEHMS IV CHUTITTHHBI

MecTto nucuumimHabl (MoayJsi) B ctpykrype OIIOII BO

TpebGoBanus K pe3yJbTaTaM OCBOEHUSI COAEPKAHUSA TUCHUTIIUHBI
Conep:kaHue U CTPYKTYPa AMCHUILIMHBI (MOIYJIs1)

OueHoYHBIE MATEPHAJIBI A/ TEKYIEro U py0esKHOro KOHTPOJIs
yCIeBaeMOCTH M NMPOMEKYTOUYHOI aTTecTAlNU

MeToauyeckue MaTepuaJibl, onpeaesiionme Npoueaypbl OlleHUBAHUSA
3HAHMA, YMEHUI HABBIKOB H ONBITA J1eITEJILHOCTH
Y4yeOHo-MeToAMYECKOE OOecnieYeHue TUCHMILIMHBI (MOYJIs1)
MarepuabHO-TEXHUYECKOe o0ecnedeHre U CHUIITHHBI (MOIYJIA)



1. HeJ'II/I H 3aJ1a44 OCBOCHHU A NUCHHUITINHDBI

CoBpeMeHHOE XMMHUKO-TEXHOJIOIMYECKOe MPOU3BOJICTBO TMPEACTABIACT COOOM CIOXKHYIO
XUMHUKO-TexHoJoruueckyto cucremy (XTC), cocTosryto u3 O0IbIIOro KOJINYecTBa araparoB U
TEXHOJIOTHYECKUX CBsize Mexay Humu. CremoBarelbHO, Tpu pa3padoTke HoBod XTC wmmm
MOJIEpHU3aLMU  CYLIECTBYIOIEH,  OCHOBHAas  3ajaya  3aKjil4aercsi B CO3/aHUU
BBICOKO?()(DEKTHBHOTO XMMHUYECKOTO MPOU3BOJCTBA, T.€. TAKOTO OOBEKTa, KOTOPBIA MO3BOJHT
MoJIyyaTh MPOAYKIHUIO 33JJaHHOTO KayecTBa B TpeOyeMoM o0beme Hambojee SKOHOMUYECKU U
9KOJIOTHYECKH  IefecooOpasHbiM  myreM.  JucuumnuzHa — «MojaenupoBaHuE — XHUMHKO-
TEXHOJIOTHYECKUX MPOLECCOB)» MpEeAHAa3HAUYEHa AJI UCIOJIb30BaHUs CTYACHTAMU MPaKTHUYECKUX
3HaHUW B O0JIAaCTU IOCTPOECHUS MATEMaTHYECKUX MOJENeHd IOBEIEHUS TEXHOJIOTHYECKUX
cucteM. B cooTBeTcTBHE C mporpaMMmoi Kypca B JIEKIIMOHHOM MarepHalie U3JI0KEHBbI o0Iue
XapaKTepUCTUKU XUMHUKO-TexHojorudeckux  mporeccoB (XTII), XUMHUKO-TEXHOIOTHYECKUX
cucreM (XTC), 3amaun, pemraembie npu npoekTupoBanuu XTC, METOIbI CHHTE3a U OCHOBHBIC

meTo bl pacuera XTC.

Henbo kypca sBIs€TCS OCBOCHHE CTYACHTAMH OCHOBHBIX IPHUHIMIOB U METOJIOB
CHUHTE3a, aHalau3a, MOJCIUPOBAHUS W ONTHUMHU3ALUU TEXHOJOIMYECKUX CXEM peaJbHOro
MPOU3BOJACTBA, T.€. 3aMKHYTBHIX U PA30MKHYTBIX XUMHUKO-TEXHOJIOTUYECKUX MTPOIECCOB U CUCTEM
C YYETOM B3aMMOJCHCTBHS MEXKIY anmapaTaMd @pU CYIIECTBYIOUIUX OIPAHUYEHUAX U
TpeOOBaHUSX M0 MPOU3BOAUTEIHLHOCTH U KQ4e€CTBY MPOAYKIIHH.

3agauy AMCUMIJINHBI:

- U3Y4YUTh aKTYyaJIbHOCTh U LIE€JIb MATEMATUYECKOTO MOJICTUPOBAHHS;

- PacCMOTPETh OCHOBHBIE XMMUYECKHUE IIUKJIIBI KPYTOBOPOTA BEIIECTB U MPUMEPHI MOJAEIIEH 3TUX
ITUKJIOB;

- onpenenutb metoasl ontumusauu X T1I;

- U3YYNUTh OCHOBHBIE MPOrPaMMHBIE TPOAYKTHI 11 pacuera XTC;

2. Mecto nucuuminnsl B ctpykrype OOII BO

Hucuunnmuza (Monynb) «MojaenupoBaHue XHUMHKO-TEXHOJOTHYECKHX —IPOLIECCOBY
OTHOCHUTCSI K JUCHUIUIMHAM 0a3oBoro monyns HampasieHuss broka 1. (Bb.1.0.06. 05)
y4eOHOTO IJIaHa U OPTaHUYHO CBA3aH CO MHOTHMMHM JUCHUIUIMHAMH €CTECTBEHHOHAYYHOTO IIHKIIA

(xumuelt, pusukoi, buonoruei, reorpadueit, yaeHuem o ruapochepe, yaennem o omochepe u



np.) JAucuumivmHaa u3ydaercs BO BpeMsi B TEUYCHHE 7-TO ceMecTpa KBaaudUKaIuu — Oakaiasp.

@®opMoii 0TUETHOCTHU B KOHIIE 1-r0 cemecTpa SIBIISIeTCsS 3a4eT.

3. TpebGoBaHus K pe3yJibTaTaM OCBOEHHUS COJEPKAHUSA M CIATNINHbBI

[Ipouecc u3yyeHus: TUCHUILIMHBI HAIIpaBiieH Ha (OPMUPOBAHUE 3JIEMEHTOB CIEIYIOIINUX
komrerenmii B coorsercTBun ¢ ®I'OC BO u OITIOIT BO 18.03.01 XuMmunuyeckasi TeXHOJIOTUSA
M0 HANpaBJICHUIO MOJTOTOBKH (YPOBEHb OaKagaBpuaTa):

IMpodeccnonanbubix komnerenuni (ITK) mo Bugam npodeccuoHaibHOM 1eATEIbHOCTH:

AHaJII/ITI/I‘leCKaH, Hay4YHO-UCCIeA0BaTEC/IbCKasA NeATC/IbHOCTD.:

OIIK- 2.1 3naeT maTemaTudeckue, pusndeckue, GU3nKO-XUMUIECKUE,
XUMHUYECKHE METO/IbI PEIICHUS 3a/1a4 MPOPECCHOHATBHOM JAeITeIbHOCTH
OIIK-4.3 O6ecrieunBaeT MpOBEACHNUE TEXHOIOTHYECKOTO MpoIiecca B IIEJIOM
3HATh: METOJIbl OIICHKH IapaMeTPOB MaTeMaTHUSCKUX MOJCNICHi M yCTaHOBICHUS HX
aJICKBAaTHOCTH PEATbHOMY OOBEKTY; METOIbl TEOPHUM HCKYCCTBEHHOTO HWHTEIUICKTA; OJHO- U
MHOTOKPHUTEPHATHHBIC METOJIBI ONTHMH3AINH;, TTPHHIUIIB MOJCIIMPOBAHUS TEXHOJIIOTHYECKUX U
MIPUPOHBIX CHCTEM;
yMeTbh: IPUMEHSATh METObI M MPUHIIUITEI MOAETHPOBAHUS U ONITHMU3ALINY;
BJAJIeTh: METOJaMU HCIIOJIb30BaHUSl TMAKETOB MPHUKIAJHBIX MPOTPaMM MJisi peIHIeHUS
3a/1a4 METOJIaMH MX CPAaBHUTEIBHOTO aHAJIN3a U OLIEHKOW d3PPEKTHBHOCTH UX TPHUMCHECHHSI.

4 Copepxanue U CTPYKTYPa AUCHHUIIMHBI (MOLYJ151)
4.1 Ta6imna 1 Coaepskanue pa3aejioB JMCHUILTHHBI

Ne HaunmenoBanue Conepzkanne pasaena ®opma
a3ie TeKyIIero
past pasiena yi
12 KOHTPOJIsI

1 > 3 !

OcHoBHble nousTus u onpeaenenus. [lpenver | P, P, K, PK, T.
JTUCIUTITMHBI. 3HAYEHUE MOJICTTUPOBAHUS B
Hay4HbIX MCCIIEIOBAHUSX U TPOMBIIUICHHON

MeTtonabl npaktuke. Conepkanue TUCHUIUIMHBL. Posb
1 MOJICJIMPOBAHUSA U | TEOPETHUUECKUX U SKCIEPUMEHTAIbHBIX
001acTH ux METOJO0B B HCCIIeNOBaHUAX. BUIbBI momoous,
MIPUMEHEHUS. MOJENIM U MofienupoBanue. Puznueckoe u
MaTeMaTU4eCcKoe MOJCIIUPOBAHNE.
AJleKBaTHOCTb MoJieiell. MoaenpoBanue Ha
9BM
OCHOBBI KIacCupUKAIUS metonos | IIP, P, K, PK, T.
uccnenopannii. KubepHeruka. YmpasieHue.
OcHOBHBIE
Cucrema, o0bekT, mporecc. CocraBieHue U
2 TOTLITILL 1 pemeHuto auddepeHuaIbHbIX YpaBHEHUN
OTpEICIICHUS ,

OMUCHIBAIOUIUX  MPOLECChl  XUMHUYECKOM
TeXHOJOTHH. CTPYKTYpHbIE CXeMbl OOBEKTOB




XHMHYSCKOU TEXHOJIOTHH.
OcHoBHble TOHATHS Xxumudeckor kuHetuku. | IIP, P, K, PK, T.
MaTteMaTnueckoe OcobennocTu IFCTEPOrcHHbBIX XUMHUYCCKUX
OIMCAHUE MPOLIECCOB. Metoanl ONpeAcIICHUs
IPOLIECCOB KHHETHUYECKHUX XapaKTEPUCTUK XUMHUYECKUX
XUMHUUYECKOTO peaKuHﬁ. HOCTpOGHI/Ie KHHCTHYCCKHUX
IpeBpaIecHus MoJieriei
(KMHETUYECKHE
MOJICIIN )
Xapakrepuctuka xumudeckux peakropos. | IIP, P, K, PK, T.
MaremMaTudeckue MOJIEITH XAMHYECKHX
PEaKTOpPOB UJCAIBHOTO TEPEMEIIUBAHUS U
Maremarnyeckue HACAIbHOTO BBITECHCHHUS. CpaBHeHue
MoAeH XHUMUYECKHUX pEaKkToOpoB HACAIIFHOTO
XUMIHCCKHIX MEepeMEIIMBaHUs M HACAITBHOIO BBITECHEHUS.
peaKTopos MaremaTnueckass MOAENb KAacKajla peakToOpoOB
HJI€aJIbHOTO TIepEeMEIIUBAHUS
Knaccudpukaumss u o6mmit Bux ypasaenuit | IIP, P, K, PK, T.
CcTaTHUCTHYECKNX Moaened. CraTHCTUYecKue
MOJIEIU OOBEKTOB HA OCHOBE ITACCHBHOIO U
CraTtucruyeckue AKTHUBHOI'O OKCIICPUMCHTA (HOJIHLIﬁ u
MaTeMaTHYEeCKHE JTPOOHBII (bakTOpHBIii 9KCIIEPUMEHT).
MOACIIN CratucTdeckre MOJAENTU O0JacTh ONTUMYyMa
00BEKTa HCCICAO0BAHUS

4.2 Tabnuya 2. O01asi TPYA0€MKOCTb THCHHMIIIMHBI COCTABJSIET
___3a4eTHBIX eAUHHUL (__4aCOB)

4.2 CTpyKTypa AMCHHMIIIMHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIUHBI COCTaBIISET 3 3aueTHble enuHuIlbl (108 yacoB)

Bun pabotst TpyaoeMKOCTb, 4acoB
Cemectp Nel Bcero

O01mas Tpy10eMKOCTh 108 108
KonTakTHBIE
AyautopHasi padora: 50 50
Jlexyuu 20 20
IIpakmuueckue u cemunapckue sanamus (113) 30 30
Jlabopamopuwsie pabomut (JIP)
CamocrosiTenbHas padora: 49 49
CamomnoaroroBka (mpopaboTka ¥ TMOBTOPEHUE JIEKITHOHHOTO
MaTepuaia M Marepuaia y4eOHHKOB M Y4eOHBIX TMOCOOMIA,
MOATOTOBKA K JIAOOPATOPHBIM W TMPAKTHYECKUM 3aHATHSIM,
KOJIJIOKBUYMaM, pyOeXHOMY KOHTPOJIIO H T.J.).
AyIUTOPHBIX 3aHSATUN B MHTEPAKTUBHOU (popme
Buja utoroBoro KOHTpoJIsi (3a4er) 3a4eT 3a4eT
IToaroroBka u coaya 3a4eT




Taoauua 3. lexuuu
Pa3enbl IMCHMILIMHBI, H3y4YaeMble B ceMecTpe

KonnuectBo yacos
No BHe-
pa;_ HaumenoBanue pasaciioB AyIIHTOpHaH ayz.
nea Bcero pabora PaGora
CP
J |13 | JIP
MeTo 161 MOIETUPOBAHUS U 00JIACTH UX
1 16 2 | 4 0 10
MIPUMCHCHHUS
2 OCHOBHBbIE TIOHATHUS U OIIPEIETCHUS 20 4 | 6 0 10
3 OO0mIre MPUHIKIIBL U ATAIbI TOCTPOCHUS 14 4 4 0 6
MaTeMaTHYeCKON MOJIEIH
Maremarrnueckoe onmMcaHue mpolLeccoB
4 XUMHUYECKOTO MPEBpaIICHUs (KHHETUYECKHE 20 4 6 0 10
MOJICJIN )
5 MatemaTuueckrue MOJIeITH XUMUYECKIX 13 4 | 4 0 10
pEaKTOpOB
6 Craructuueckue MaTeMaTHYECKUE MOJIEIH 11 2 6 0 3
3auem
Umoeo: 99 20 | 30 0 49
Taénuya 4. llpakmuueckue 3anamus (cemunapcKue 3aHAmMuU)
Ne Ne HaumeHnoBaHue j1a00paTOPHBIX padoT Kox-Bo
azzeJia
pasi 4acoB
1 1,2 CocraBiieHre MOJEIH NMPOBEACHUSI XUMUYECKOTO 30
HKCIIEPUMEHTA
2 2 [IpuMeHeHne MeToja KOHEUHBIX PA3HOCTEH NSl PEeIICHUs
TETJTIOBBIX XUMHUKO-TEXHOJIOTUUECKHX 3a/1a4..
3 3 CocraBiieHHE MOJIENH PEaKTOpa UACAIbHOTO
MepeMEIIMBaHUS MPU UCTIOJIB30BaHUU TU(D(PepeHIInaTEHOTO
ypaBHEHUS
4 4 CocTaBieHne MOJIeNI MEPEMENTUBAHUS TBEPIBIX YaCTHIIL B
anmapare KC npu ucnonp3oBanuu auddepeHnantsHoro
YpaBHEHUS C YACTHBIMH MMPOU3BOTHBIMHU
5 Henuneiinpie anreOpanyeckue ypaBHEHUSI.
Jluneitnas anre6pa. CucreMbl JUHEHHBIX YPaBHEHHM
6 OO0bIKHOBEHHBIE U] PepeHIInanbHbIe ypaBHEHUS:
nuHaMHuueckue cuctemsl. Jluddepennnanbapie ypaBHEHHS B
YaCTHBIX MPOU3BOAHBIX. CTaTrcTrka MHTEpHONSIus
u perpeccusi. CHeKTpaJIbHBIN aHAIU3



http://www.pandia.ru/text/category/regressiya/

4.5 Taonuua 5. J1adbopaTopHbie padoThI

Ne Koa-Bo
Bonpockl, BBIHOCMMBbIE HA CAMOCTOSITEJIbHOE U3yYeHH e
pasaeJa 4acoB
1 2 3

OcHoBHBIE CBOMCTBA Mojieiel. PerpecconHbIe MOIENH.

OmnpeneneHne MakcUMallbHOM nocnenoBarenbHocTH pacueta XTC.
Ontumuzanua XTC. Kputepuid onTUMalbHOCTH. AHAIMTHYECKHE U

2
YUCJICHHBIE METO/Ibl HAXO0KICHUS ONITUMYMa.

3 MopenupoBaHue peajibHbIX CUCTEM. Buabsl MoAeInpoBaHus
Knaccudukanusa matematuueckux mojeneid. CTpykrypa

4 MaTeMaTUYECKUX MOJENel. BEKTOp COCTOSHUSA 3KOCUCTEMBI.

IIpoueccel B 9KOCUCTEMAX, BBIIEICHHUE CYIIECTBEHHBIX IIPOLIECCOB.
BermectBeHHble, SHEpreTHYECKHEe U MHPOPMAITMOHHBIE TIOTOKH.
@akTOpBI, OKA3bIBAIOLINE BIMSHUE HA SKOCUCTEMY: BHEIIHUE U

5 BHYTPEHHUE, CIIy4aliHbIe, YIIpaBIIsieMble. [ UIIOTE3BI O
(yHKIIMOHMPOBAHUH SKOCHCTEMBI M €€ KOMIIOHEHTOB. HenpepbiBHOE 1
JUCKPETHOE ONKMCAHUE BPEMEHH JKU3HU MOJCIIN.

[Tpumenenne ' MIC TexHOMOrMM AJ1 SKOJIOTMYECKOT0 MOJEIIMPOBAHHUS.
IIpencraBnenue npocTpaHcTBeHHbIX JaHHbIX B [ HC.

4.7 KypcoBoii npoekT (KypcoBasi padora)
Y4eOHBIM MIaHOM HE TPeyCMOTpPEH

5. OneHouyHble MaTepHadbl I TeKyIIero KOHTPOJSI YyCIeBaeMOCTH H
MPOMEKYTOYHOM aTTecTAlUH.

KoneunbiMu  pe3yiapTaTaMd  OCBOCHMSI ~ MPOTpamMMbl  JUCHUIUIMHBI  SIBISIFOTCS
c(hopMUPOBaHHBIC KOTHUTHUBHBIE IECKPUTITOPHI «3HATHY», KYMETh», «BIIAJIEThY», PACITUCAHHBIC 110
OT/IENIbHBIM KOMIleTeHUIHsIM. DOPMUPOBAHKE ITUX JAECKPUNTOPOB MPOUCXOIUT B TEUEHUE BCETO
ceMecTpa 1o dTaraM B paMKax pa3IudHOr0 BUJA 3aHATUA U CAMOCTOSITEIHHOU PaOOTHI.

B xoae u3yudeHus TUCUMILIMHBI IPETyCMaTPUBAIOTCS MeKyuiuil, pyoesdcuvlilt KOHmMpo.ib
U RPOMENCYMOYUHAA ammecCmayus.

Ouyenounvie mamepuanvl 013 mexKyuwie2o KoHmpoaa. Llenv mexkywezo kKoumpoas — OLEHKa
pe3ynbTaToB pabOThl B ceMecTpe M oOecleueHHue CBOEBPEMEHHOW o0OpaTHOW CBS3M, IJIf
KOppeKIMU OOYy4YeHHsI, aKTHBU3AIMU CaAMOCTOSTENbHON paboThl oOyuatomierocsi. OO0beKTOM
TEKYIIET0 KOHTPOJsl SBISAIOTCS KOHKPETU3UPOBAHHBIE pE3yJabTaThl 00ydeHus (yueOHbIE
JOCTHKEHHS) 110 JUCIUTUIMHE

Ouyenounvle mamepuanvl 0131  pybOeysHcHoz0  Koumpoaa. Pybescnviti  konmpons
OCYILIECTBIISICTCS 10 00JIee UIM MEHEEe CAaMOCTOATEIbHBIM pa3jiesiaM — yueOHBIM MOIIYJISIM Kypca 1




MMPOBOAUTCA MO OKOHYAHWU HU3YUYCHHUSA MATCpUala MOAYJIA B 3apaHCC YCTAHOBJICHHOC BPCMS.
PyOexxHBIE KOHTpPOJIb TPOBOAUTCS C LENBI0 OIpENeNieHHs KavyecTBa YCBOCHHUs MarepHania
y4eOHOro MOIyJsi B LEJOM. B TedeHwe cemecTpa TPOBOIUTCS MIPU MAKUX KOHMPOIbHBIX

Meponpuamus no 2paguxy.

Pacnpenesnienue 60a/1J10B TEKylIero M py0e;KHOro KOHTPOJIsE

Cymma 6annos
Nen/n Buo xonmponsn
Obwan cymma | 1-1 mouka 2-1 mouka | 3-1 mouka
1- | Ilocewenue 3anamuii 00 10 6annoe 003 0. 00 30. 00 46.
2- | Texywyuit KoHmpoJib: 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
Omeem Ha 5 eonpocos om 0 0ol5 6. om00056.| om00do56.| omOoo) 6.
ITonHbIi paBUIIbHBINA OTBET 1o 15 6amwios 50. 50. 50.
HenosnHblii npaBUIIbHBINA OTBET or 3 n10l5 0. orl 1056.| orlmo56.| orl mo50.
OTBeT, copeprkaIuii HETOYHOCTH, OITHOKH 00. 00. 06. 006.
Buvinoanenue CamocmoaAmeIbHovIX
3a0anuii (pewienue 3aday, HAnucanue
pedhepamos, doknad, cce ) om () 0ol5 6. om00056. |om00056 |om0oo56
1. | Pybesrcnvlii Konmpo.io 00 30 6annoe 00 10 6. 0o 10 é. 0o 10 é.
TECTUPOBAHHE ot 0- mo 126. ot 0- 10 46. | ot 0- 1o 46. | ot 0- mo 46.
KOJIJIOKBUYM ot 0 1o 186. 0or01066.| or0m066.| or0 10 606.
Hmozo cymma mexyuiezo u pyoeicnozo
KOHmMpOons 0o 706annoe 00 230. 00 230 00 246
IlepBblii 3Tan (6a30Bbli)ypoBEeHb) — OllEHKA
«Y/10BJIETBOPHTETHHO» He MeHee 36 0. He MeHee 12 0. He MeHee 12 6 | He menee 12 6
Bropoii »3Tanm (MpOABMHYTHI)ypOBeHb) — menee 70 6.
OIIEHKA «XOPOILO» (51-696.) meHee 23 6 meHee 23 6 MeHee 246
Tperuii 3Tan (BbLICOKUI ypPOBEHb) - OLIEHKA
«OTJIUYHO» He meHee 70 6. He MeHee 23 6. He MeHee 23 0 | He meHee 240

B kauectBe GopM pyOeKHOTO KOHTPOJISI MOKHO HMCIIOJIb30BaTh TECTUPOBAaHUE (MMCbMEHHOE WIIN
KOMIIBIOTEPHOE), MPOBEJICHNE KOJUIOKBUYMa WM KOHTPOJBHBIX paboT. BrimonHsemble pabOThI
JIOJDKHBI XpaHUThCS Ha Kadeape TedeHUuH y4eOHOro rofa u mo TpeOOBAHUIO MPEIOCTaBIATHCS B
VYnpasnenue KoHTpousis kadecTBa. Ha pyOekHble KOHTPOJBHBIE MEPONPUATUS PEKOMEHIYETCs
BBIHOCHUTH BECh IPOTPaMMHBII MaTepHal (Bce pa3ziesbl) Mo AUCIUILINHE.

Tekywiuii Kommponp yCIeBaeMOCTH OOeCleuyrBaeT OLEHUBAHUE XOAa OCBOCHMUS
JuciUIuInHbl «CHHTE3 TOJMMEPOB» M BKIIIOYAET: OTBETHI HA TEOPETHYECKHE BOIPOCHI Ha
NPAKTUYECKOM 3aHSATHH, pEUICHHE NPAKTUYECKUX 3aJad U BBHINOJIHEHHE 3aJaHui Ha
IIPAKTUYECKOM 3aHATUH, CAMOCTOSITEIbHOE BBINOJIHEHUE MHAUBUAYAIbHBIX JOMAIIHUX 3aJaHUN
(HampuMep, pelleHue 3aJad) ¢ OTYeTOM (3alMTOM) B YCTAHOBJIEHHBIM CPOK, HallMCaHUE
JIOKJIa/I0B, pedepaToB, 3cce, TUCKYCCHH.

OneHka KayecTBa TOJATOTOBKM Ha OCHOBAaHUHU BBIMOJHEHHBIX 3aJaHUN  BEIETCS
npernojiaBareneM (C 0OCyXJIEHHEM pe3yibTaToB), Oajulbl HAYHCISAIOTCS B 3aBUCHUMOCTH OT
CJI0KHOCTH 3aJ[aHUs

CpenctBa (oHn CPENICTB)
MPOMEXKYTOUHOM aTTecTallud CTYIEHTOB IO MTOraM OCBOEHHUS JUCHUIUIMHBI

OLIEHOYHBIX OIICHKA TEKYIIEeH YyCIeBaEMOCTH U
«Cunres
MOJIMMEPOBY» TPEJACTABISAIOT COOOW KOMILIEKT KOHTPOJUPYIOIIMX MAaTEPHAIIOB CIEAYIOIIHNX
BHU/IOB:

- MMPOTrpaMMHBIE BOTIPOCHI CaMOMOATOTOBKH. [IpeacTaBistor coboit KOpoTKHE 3aqaHus B
TECTOBOM BHJE (BOMpoc-0TBET). [IpoBepsiroTCS 3HAHHWS TEKYIIEro MaTepuala: YpaBHCHHS,
(GOpMYITUPOBKH 3aKOHOB, OCHOBHBIC MOHSATUS U ompeaencHus. CaMOoCTOATEIbHbIE PaOOTHI

IPOBOJIATCS Ha JIAOOPATOPHBIX 3aHATUAX B TeueHHE 5-10 MUHYT.




- BONpPOCHI K KOJUIOKBUyMaM. IIpencraBisioT co0OH 3agaHus MO TemaM Kypca.
HpOBepHIOTCSI S3HAHUA TCOPCTUYCCKOTO JICKIMOHHOTO Marcpuajia, TEM, BBIHCCCHHBLIX Ha
CaMOCTOSITCNIbHYIO ~ MPOpPabOTKYy, 3HAHWE W  I[OHMMAHHE  METOAMK  IPOBEICHHS
SKCIICPUMCHTAJIbHBIX HCCHGHOBaHHﬁ, YMCHHUA TNPUMCHATH TCOPCTUYCCKUC 3HAHUA  JIA
KOHKPETHBIX peakiuii u npoueccoB. Onpockl MPOBOIATCS Ha JIAOOPATOPHBIX 3aHATHUSX.

- BOITPOCHI K KOHTPOJIbHBIM pabotam. [IpencTaBiasioT mepeyeHb BOMPOCOB MO0 OCHOBHBIM
paznmenam Kypca. IIpoBepsieTcst CTENEeHb YCBOCHHS TEOPETHYECKHX M MPAKTHYCCKHX 3HAHHI,
PUOOPETEHHBIX YMCHUHN HA PEMPOIYKTHBHOM U MPOAYKTHBHOM yYPOBHE.

- BOIIPOCHI K 3aueTy. Pa3paboTaHHbIe KOHTPOJIUPYIOIIME MaTEPUaIIbl TO3BOJISIOT OIICHUTD
YCBOGHHSI TEOPETHUECKUX M MPAKTHYECKUX 3HAHUH, MPHOOPETCHHBIX YMEHUN Ha TMPOJTYKTUBHOM
YpOBHE, U CIOCOOCTBYIOT (OPMHUPOBAHUIO TPOPECCHOHATBHBIX W  OOIIEKYJIBTYPHBIX
KOMHGTCHHI/Iﬁ CTYACHTOB.

Bonpochl kK aTTeCTAIMOHHBIM KOHTPOJbHBIM Pa00TaM 10 MPOBEPKe OCTATOUYHBIX 3HAHMM
(KOLJIOKBUYM):

1. MeTopl aHanM3a MOBEAEHUS XUMUKO-TEXHOJIOTUYECKUX TMpolieccoB. [IpeaBapurenbHas
00paboTka nHdopmaIum.

2. MeTopl aHaIM3a NOBEJECHUS XUMUKO-TEXHOJIOIMYECKUX MpolieccoB. KoppensunoHHbIi
aHaJIN3.

3. MeTozb! aHaIM3a MOBEJACHHS] XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB. JJMCKpUMUHAHTHBII
aHasus.

4. [InannpoBaHue 3KCIIEpUMEHTA B XUMUHU U XUMUYecKol TexHosnoruu. [locrpoenne
MaTeMaTHYeCKUX MOJielIel Ha OCHOBE MOJIHOTO (DaKTOPHOTO HKCIIEPUMEHTA.

5. IllmanupoBaHuE SKCIIEPUMEHTA B XUMHHU U XUMUYECKOU TeXHOJOruu. [TocTpoenue
MaTeMaTHYeCKUX MOJieIel Ha OCHOBE IPOOHOT0 (haKTOPHOTO SKCIIEPUMEHTA.

6. MeTo/p! aHa/IM3a MOBEJCHHS] XUMUKO-TEXHOJIOTHYECKUX ITpolieccoB. CUCTEMHBIN aHAU3.
7. Meroasl aHann3a MOBEACHU XUMUKO-TEXHOJIOTHYECKHUX ITpOLecCOB. Perpeccnonnslii
aHaIu3.

8. MeTtoap! aHa/IM3a MOBEACHUS XUMUKO-TEXHOJOTMYECKUX ITporeccoB. KitacTepHblil aHanus.
9. MeTozp! aHaN3a MOBEJACHHS XUMUKO-TEXHOJIIOTHYECKUX MTPOLIeccOB. JlucnepcnoHHbIi
aHasus.

10. Metoibl aHanmM3a NOBEACHUS XMMUKO-TEXHOJOTMYECKHUX MpoueccoB . OreHka
OJTHOPOJHOCTH U BOCIIPOM3BOAUMOCTH HH(POPMAITUH.

11. JlerepMHHMPOBAaHHBIE U CTOXACTUYECKAE MOJECIIH.

12.  TloHsATue TeOpUH MOAOOUS.

13. Pacnipenenenune morokos B ammapare. CriocoObI 1o1auu B MOTOK Tpaccepa.

14.  Mogenu uieanbHOTrO BHITECHEHUS U UACAIIBHOTO CMEILICHHUS.

15.  Juddy3uonnas u situeeqHast MOAEINH.

16.  KomMOuWHUpOBaHHbBIE MOJIEIIH.

17. Wnentudukanus rupoaHaMAYecKOd MOIET METOJJOM MOMEHTOB.

18.  Wpentudukanus quddy3HoHHON U S4eeyHON MOJeIeH.

19. Nnentudukanus KoMOMHHUPOBAHHBIX MOJIENel. Sueednas Moens ¢ OOpaTHBIMH
norokamu. baiinacupoBaHue.

20. Peruki. [TapannensHoe 1 nocneaoBaTebHOE COCTMHEHUE 30H. 3aCTOMHAS 30HA.
21. CroxacTHYecKHe MO TeII0O0OMEeHHUKA. MOIelIi UIeaIbHOTO BEITCCHEHUS,

NaCaJIbHOIO CMECIICHU .
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22, Slueeunas u qudPy3nOHHAS MOJEIH.

6.2. Ci1oBapp NOHATHI 110 pa3/iesaM IMCIHUIITHHBI

Cucmemmuulii n00X00 — 3TO HAIPABIICHUE HCCIEAOBaHUS OOBEKTa C Pa3HBIX CTOPOH,
KOMIUIEKCHO, B OTJIMYHME OT paHee NPUMEHSBIIUXCS ((PU3NYECKUX, CTPYKTYPHBIX U T.1.).
Onupaercs Ha MaTeMaTHYECKOe MOJEIMPOBAHUE C MCIOJIb30BAaHUEM TEOPHUH MOJ00US, TEOPUU
HAyYHOTO JKCIEPUMEHTa, MAaTEMATHYECKON CTAaTHCTHKH, TCOPHH AITOPUTMOB W psiia IPYTHX
byHIaMEeHTaIbHBIX KJIIACCUYECKUX TEOPHUH.

O0veKkmHo-0pueHmupoeanHvlii n00X00 — TIPUMEHEHHE B O0JIACTH TPOSKTUPOBAHUS
COBPEMEHHBIX MH()OPMAILIMOHHO-YIPABISAIONUX CUCTEM U IMPOrpaMMHOro obecrneueHuss DBM
MIPY aHAJIM3E ¥ CHHTE3€ CIIOXKHBIX CHCTEM.

Ilpeomemnaa oo6nacmpy — HSTO MBICICHHO OTrpaHWYeHHas o0O0JacTb peabHOM
JNEHUCTBUTEIILHOCTH WM 00JacTh WACANBHBIX TPEACTABICHUH, MOIJICKAAs OIMUCAHUIO
(MogenupoBaHMIO) WM HUccienoBaHuto. llpenqmerHass o0061acTh COCTOMT U3  OOBEKTOB,
pasIuYaeMbIX 10 KJIacCH(DMKAIMOHHBIM TMpH3HAKaM (CBOMCTBAM) W HAXOMASAIIUXCS B
OTIpEe/IeIEHHBIX OTHOIICHUAX (CBS35X), MEXAY COOOM M B3aUMOJICHCTBYIOIIUX OIpPEAeICHHBIM
00pa3oM ¢ BHELIHEHN cpeaon.

Yepnuolit Aawuk — TPEICTAaBICHUE CHCTEMbl. DJTa MaKCUMaJIbHO TMpOCTas MOJENb
MOYEPKUBACT JBA CHCTEMHBIX CBOWCTBA: YEIOCHIHOCHIL Y1 000COONEHHOCMY OT CPEIbI.

Obvexm —Bce TO, Ha YTO HamMpaBjieHa 4YeJIOBeuecKas MAesITeNbHOCTb. Jlpyrumu
CJIOBaMU —ATO BCE TO, YTO MBI BOCIIPHHUMAEM KaK HEYTO IIEJI0€, PEATbHO CYIIECTBYIOIIEE, HITU
BO3HHUKAIOIIIEE B HAIlIEM CO3HAHUM U 00J1aaroliee onpeaeIeHHbIMUA CBOMCTBAMH.

Ceolicmeo — xapakTepHasi 0COOCHHOCTbh 00BEKTa, KOTOPasi MOKET ObITh KaYECTBEHHO U
KOJIMYECTBEHHO OIICHEHA UCCIIeIOBATEIIEM.

Ilapamemp — BHYTpEHHEE CBOWCTBO O0BEKTA, MPEACTABIISIIONIEE COO0 CBOMCTBO CpEJIbl,
BIIUSIONICH Ha MapaMeTphl UCCIEYEMOT0 O0OBEKTa HIIK MOJICIH.

dakmop — BHEUTHEE CBONCTBO OOBEKTa, MPEACTABISIONEE COOON CBOWCTBO CpEIBI,
BIIUSIONIEH Ha MapaMeTphl UCCIETYEMOT0 00BEKTa WIIH MOJICTH.

Opuczunan — 0OBEKT, C IETBI0 U3YYEHUSI KOTOPOTO MPOBOJISATCS HCCIIEIOBAHUSI.

Moodens — 5TO MBICICHHO TpecTaBiseMasl WIM MaTepHallbHO pealu30BaHHAs CHUCTEMA,
KOTOpasi, 0ToOpaxkasi WJIM BOCIIPOU3BOISI OOBEKT HMCCIIEIOBAHUSA, CIIOCOOHA 3aMellaTh €ro Tak,
YTO ee U3y4YeHHEe JaeT HOBYIO HH(POpMAIUio 00 ’TOM 00BEKTE.

Mamemamuueckaa mooenb — TIPEACTABISIET COOON COBOKYMHOCTh MaTEMaTHYECKHUX
COOTHOIIIEHUH. B KOHEUHOM WTOTre MOA MOJENbI0 CHUCTEMBI TTOHUMAETCS OMUCAHHE CHCTEMBI
(opuruHana), oToOpaXkaroliee ONpeeIeHHYI0 TPYNIy €€ CBOMCTB. YTIyOJIeHHE OMUCAHUS —
JeTanu3alus MOICIH.

Dnemenm — TIpOCTEHIIass HENCIMMAas 4YacTh CHCTEMBI, T.€. 3TO TpEAeNT WICHCHUS
CUCTEMBI C TOYKHU 3pEHUS PellIeHUs] KOHKPETHOM 3a7]aui U MOCTaBIeHHOM 1einu. CUCTeMY MOYKHO
PacuICHHUTH HA DJIEMEHTHI Pa3IMYHBIMH CIIOCO0AMHU B 3aBUCHUMOCTH OT ()OPMYJTUPOBKH IIETTH U €€
YTOYHEHHSI B POIIECCE UCCIIECOBAHMUSI.

Cucmema — MHOXECTBO DJICMECHTOB, HAXOJSAIIUXCS B OTHONICHUSX W CBS3SX JPYT C
JIPYTOM, KOTOpOe 00pa3yeT OmpeeIeHHYIO [IETOCTHOCTh, €IUHCTBO.

Kubepnemuueckan cucmema — 5TO MHOXECTBO B3aMMOCBS3aHHBIX OOBEKTOB —
AIIEMEHTOB CHCTEMBI, CIIOCOOHBIX BOCIIPUHUMATh, 3alIOMUHATH U MepepadaThiBaTh NHGOPMAIIHIO,
a Takke oOMeHuBaThes nHopmanuei. CucTemMa BKITIOYACT TAK)KE CBA3H MEXKTY dJICMECHTAMH.

Haocucmema — oKpyXarollas CUCTEMY CpeJia, B KOTOPOH (YHKITMOHUPYET CUCTEMA.

Brewinsas cpeda — MHOXECTBO IJIECMEHTOB, KOTOPBIE HE BXOJSIT B CHCTEMY, HO U3MCHECHHE
WX COCTOSIHUS BBI3bIBACT U3MECHEHHE MTOBEICHUS CUCTEMBI.

Iloocucmema — TIOAMHOMXECTBO D3JIEMEHTOB, PEANTM3YIOIIUX €I, COIJIACOBAHHbBIE C
[EJISIMHA CUCTEMBI (HampuMep, MOJACUCTEMA MOXKET OCYIIECTBIATh YaCTh IIeJIel CUCTEMBI).
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Obvedunenue 08yx cucmem — CUCTEMa, COCTABJICHHAS W3 AJIIEMEHTOB OOBEIMHIEMBIX
CHCTEM.

Ilepeceuenue 08yx cucmem — CHUCTEMa, COCTOALIAS W3 DJIEMEHTOB, MPHHAICKAIINX
OJTHOBPEMEHHO 00OMM STHM CHUCTEMaM.

Cucmema-ynusepcym — o0beIMHEHNE CUCTEMBI U €€ CPEIBL.

Cmpykmypa cucmembl — O5TO COBOKYITHOCTH JJIEMEHTOB M CBSI3€H MEXIAYy HUMHU.
CtpykTypa MOXKET OBITH MpeacTaBieHa rpaduueckd, B BUIE TEOPETUKO-MHOKECTBEHHBIX
OIMCAHWIA, MATPHIL, TPAPOB U IPYTUX SI3BIKOB MOACITHUPOBAHUS CTPYKTYD.

Bx00b1 — >11€eMEHTBI CUCTEMBI, K KOTOPBIM IPUJIOKEHBI BXOJHbBIE BO3JECHCTBUSA WIM Ha
KOTOPBIE ITOCTYNAIOT BXOAHbBIE CUTHAJIBI.

Bxoonvie nokazamenu — NOKa3aTeIM CUCTEMBI, KOTOPBIE H3MEHSIOTCA B PE3YNbTATE
BXOJIHOT'O BO3JIEHCTBMSI WJIM CUTHAJA.

Bbixo0bi — >11€MEHTBI CUCTEMBI, KOTOPBIE OCYILECTBIIAIOT BO3ACHCTBUE WU IEPENAIOT
CUTHAJI B IPYT'YIO CHCTEMY.

Buvixoonvie nokazamenu — 10Ka3aTeNd CHCTEMBI, U3MEHEHHsS KOTOPBIX BBI3BIBAIOT

BBIXOJIHOE BO3/ICIICTBHE HIIM BHIXOAHOW CUTHAI, JINOO CaMU SIBIISIIOTCA TAaKHM BO3ACHCTBUEM WIIU
CHUTHAJIOM.

Cuznan — cooOuIeHNe 0 COCTOSIHUU DJIEMEHTA.

Cooouienue — 310 COBOKYIIHOCTh CUTHAJIOB.

Hepapxun — 5TO0 yHOPSAOYCHHOCTh KOMIIOHEHTOB IO CTENEHH Ba)XXHOCTHU
(MHOTOCTYIIEHUATOCTh, CIYXeOHas JECTHHUIA). MeXIy YpOBHSIMH UEPAPXUUYECKON CTPYKTYPHI
MOTYT CYIIECTBOBATh B3aUMOOTHOIICHUS CTPOTOr0 MOJYMHEHHs] KOMIIOHEHTOB (Yy3JIOB)
HIDKEJIEXKAIET0 YPOBHS OHOMY M3 KOMIIOHEHTOB BBIIIEIEKAIIETO YPOBHS, T. €. OTHOILICHUS TaK
HA3bIBAEMOTO JPEBOBUTHOTO MOPSIJIKA.

Céa3p — obecrieunBacT BOSHUKHOBCHHE M COXPAHEHUE CTPYKTYPHI U IEITIOCTHBIX CBOHCTB
CUCTeMBl. JTO TIOHITHE XapakTepu3yeT OJHOBPEMEHHO U CTpoeHue (CTaTuky), U
(GyHKIMOHUPOBaHUE (ITUHAMUKY) cuCTeMbl. CBS3b XapaKTepU3yeTCs HAIpaBJICHHEM, CHUJIOW M
XapakTepoM (UM BUIIOM).

Cocmosanue cucmemsbt — 3TO COBOKYITHOCTh 3HAUEHU €€ MoKazareiei.

Mmnoscecmeo cocmoanuii cucmemvbl — BCE BO3MOKHBIE COCTOSIHUSL CUCTEMBI.

Ilpocmpancmeo cocmoanuili — MHOXECTBO, B KOTOPOM OIPEAEICHO MOHATHE OJIU30CTH
AJIEMEHTOB.

eusicenue (nogeedenue) cucmempr — OSTO TPOLECC NEPEXOAA CUCTEMBI U3 OJHOTO
COCTOSIHUS B APYTO€, U3 HETO B TPEThE U T.1.

Juckpemnaa cucmema — eCli TEPEXOJl CUCTEMbl M3 OJHOIO COCTOSIHMSI B JIpyroe
MPOUCXOIUT 0€3 MPOXOKACHUS KAKUX-THO0 TPOMEXYTOUHBIX COCTOSTHHIM.

Junamuueckasa (nenpepviénas) cucmema — €CIv TIPU TIEPEXOAC MEXKIY JIFOOBIMU ABYMS
COCTOSTHUSIMU CHCTEeMa 00s3aTeNIbHO MPOXOIUT Yepe3 MPOMEKYTOUHOE COCTOSIHUE.

Pagnosecnulit pescum 0gurcenus cucmemvpl — KOrjja CUCTEMa HaXOAMUTCS BCE BpeMs B
OJIHOM U TOM K€ COCTOSTHUU.

Ilepuoouueckuii pexxcum 08uUNCEHUA cUcCmemMbl — KOTJAa CHUCTEMa 4Yepe3 paBHBIE
MIPOMEKYTKH BPEMEHH MPOXOJUT OJTHU U T€ KE COCTOSHUS.

Ilepexoonslit pexcum — TBIKEHUE CHUCTEMBI MEXIY IBYMs IEpUOJaMU BpPEMEHH, B
Ka)KIOM U3 KOTOPBIX CUCTEMa HAXOJMJIACh B CTAIIHIOHAPHOM PEKUME;

Anepuoouyeckuii peixcum — CUCTEMa TPOXOJUT HEKOTOPOE MHOXKECTBO COCTOSHUM,
OJIHAKO 3aKOHOMEPHOCTh MPOXOXKICHHSI JTUX COCTOSHUN SBISETCS OoJiee CIOXKHOM, Yem
MIePUOINUECKHE, HAPUMEP, TIEPEMEHHBIN MTEPUOT;

Ipzoouueckuii perycum - CUCTEMA IPOXOAUT BCE IPOCTPAHCTBO COCTOSHHUH TaKUM
00pa3oM, 4TO C TEUEHHEM BPEMEHHU MPOXOJUT CKOJIBKO YroJHO OJU3KO K JH0OOMY 3aJJaHHOMY
COCTOSIHUIO.

Yemanosuswiuiica unu  cmayuonapuwiit  pescum — eciu  cucTeMa HaXOAWUTCA B
PAaBHOBECHOM WJIM MIEPUOJUYECKOM PEKUME.
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Ilenocmnocmos —CBOICTBO CHUCTEMBI, IIOSBIICHHE HOBOI'O KauecTBa B OOBEAUHEHHU
MMEHHO 3TOr0o Habopa AMeMeHTOB. BakHO J0Ka3aTh MEIOCTHOCTh IMOTEPEH CHCTEMHBIX KauyecTB
IMpU UCKIIIOYCHHHU JIIO6OF0 13 BBIACJIICHHBIX 2JICMCHTOB CUCTCMBI.

Pa3znoobpazue — CBOWCTBO CHUCTEMBI, HAJIMYME KAuE€CTBEHHO pPAa3JIMYHBIX 3JIEMEHTOB
CHCTEMBI, HECYILIUX Pa3JInYHbIe ()YHKIIHH.
Céasznocmy — CBOWCTBO CHUCTEMBI, OCYIIECTBICHHE OOMeHa uHopManueil MexIy

AJIEMEHTAaMH  CHCTEMbl, HEBO3MOXXHOCTb  BKJIIOYEHHS B CHCTEMY DJJEMEHTOB  0Oe3
nH(pOpMaIMOHHOTO OOMEHa.

Ilenenanpaenennocms — CBOWCTBO CHUCTEMBI, BO3MOXKHOCTb YIIPABJICHUS CHCTEMOU
IIyTeM U3MEHEHUs [1apaMeTpOB B OHOM 3JIEMEHTE JUIsl IPeoOpa3oBaHUsl COCTOSHUS IPYTHX.

Ycemoituueocms — CBOWCTBO CUCTEMBI, CIIOCOOHOCTh COXPAaHEHUS CBOIMCTB CUCTEMBI IIPU
JIOCTaTOYHO IIUPOKOM U3MEHEHUH I1apaMETPOB CPEbI.

T'unomesa — omnpeleleHHbIE MPEACKa3aHUs, OCHOBBIBAIOLIMECS HA HEKOTOPOM
KOJINYECTBE OIBITHBIX TaHHBIX, HAOIIOIEHUH, JOTaI0K U T.[.

Ananocun — CyXJeHHE O KaKOM-TMOO YaCTHOM CXOJCTBE JIBYX OOBEKTOB, KOTOpPOE HE
BCErJja MOXKET OBbITh BBIPAXKEHO B KOJIMYECTBEHHBIX OLICHKAX.

Mawunnotit 3IKcnepumenm — NPOBEACHNUE FKCIIEPUMEHTOB IPoBOAATCA Ha OBM.

HUmumayuonnoe mooenupoganue — npoLEecC NPOBEACHUS IKCIIEPUMEHTOB Ha DBM.

Hamypnoui  3kcnepumenm — NPOBEJICHUE DKCIIEPUMEHTOB  HEIOCPEICTBEHHO  Ha
peasbHOM 00BEKTE.

Ynueepcanbnocms — XapakTepusyeT IOJHOTY OTOOPaXXEHHsS MOJAEIBI0 H3y4aeMbIX
CBOWCTB peaJIbHOr0 00BEKTa.
Adexkeamnocms — CIIOCOOHOCTb OTPaXKaTh HY)KHbIE CBOMCTBA 00BEKTA C MOTPELIHOCTHIO

HE BBIIIIC JIOITYCTHMOIA.

Tounocmps — OICHUBACTCS CTENCHBIO COBIAJCHUS 3HAYCHUN XapaKTEPUCTHUK PEATbHOTO
00BEKTa CO 3HAUCHUSIMU ITUX XaPAKTEPUCTHUK, MTOTYUYEHHBIX C TTOMOIIBIO MOJEIEH.

DKonomuunocms — oOTpeneNnsercs 3aTparaMu pecypco OBM (mamsTH U BpeMeHH Ha ee
peann3alnio U SKCIUTyaTaIuio).

Kauecmeéo  moodenupoeanus — Moxer  OBITh  OIICHEHO  XapaKTEPUCTUKOH  €ro
NOTPEOUTENHCKUX CBOUCTB: 3P (HEKTUBHOCTh HCIONB30BAHUS €r0 IO Ha3HA4YeHHUIo (IIeNn);
PECYPCOEMKOCTh; CTOMMOCTb.

Mooanvnoe ynpaenenue — 3TO TaKoe YIpaBlIeHHE, KOTJa IOCTHraercs TpeOyemblit
XapakTep MEePexXOIHBIX MPOIECCOB 3a cUeT o0ecTieueH sI HE0OXO0IMMOTO PACTIONOKEHUS KOPHEH
XapaKTePUCTHUECKOr0 OJTUHOMA HA KOMILIEKCHON TIOCKOCTH.

Heuemkana nocuxka (Fuzzy logic)— B OCHOBHOM MHOTrO3ajiauyHas JIOTHKA, KOTopas
MO3BOJIIET OMPEENATh IMPOMEKYTOUHbIE 3HAYCHHs] MEXIy byreBbIMH OIleHKaMu MOJ00HO
Ja/Hem, Ucmuna/Jlosxcw, Yeproe/benoe n 1.11.

Hocumens U — »53T0 yHHBEpCaJIbHOE MHOXECTBO, K KOTOPOMY OTHOCSTCS BCE
CTaTHCTUYECKHUE JIAHHBIC.

@ynukyua npunaonercHocmu p4(u) — 370 QyHKIMSA, 001aCTbIO ONMpEeAeTeHUs] KOTOPOM

spisercs Hocutens U, € u , @ 00J1acThIO 3HaUEHU — eMMHNYHBIN uHTepBa [0,1].
Ilepeceuenue mnorcecme — onepaiysi HaJ MHOXKecTBaMu A U B, pe3ynbTaToM KOTOpO
C=AnnDB

ABIIIETCS. MHOKECTBO , KOTOpOE COJEpPKUT TOJBKO T€ 3JIEMEHTbI, KOTOpPbIE
NPUHAAIEKAT U MHOXKECTBY A U MHOXecTBY B;
Oovedounenue muodcecme — OIepalus HaJg MHOXecTBaMH A u B, pesynprarom

KOTOpOfI ABIIACTCA MHOXCCTBO C=AuwbB , KOTOpOC COACPIKUT TC OIBICMCHTBI, KOTOPLIC

MPUHAJJIEKAT MHOXKECTBY A WJIM MHOXKeCTBY B min 060uM MHOKeCTBaM;

Hueepmuposanue (ompuuyanue) muoxcecme — Onepanuss HaJ MHOXKECTBOM A,
pe3yJIbTaTOM KOTOpOMl sABisieTcs MHOkeCTBO C = — A, KOTOPO€ COJEPKHUT BCE DJIEMEHTHI,
KOTOpbIE MPHHAIJICKAT YHUBEPCATHHOMY MHOXKECTBY, HO HE MPUHA JIEKAT MHOXKECTBY A.
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Hepapxuueckue cemu — yHPOpMaLUs B TaKUX CETAX IMEpedaeTrcs B Ipolecce
MOCJIEA0BATEIHHOIO MIEPEX0/ia OT OJHOTO YPOBHS HEPAPXUU K APYTOMY.

Jlokansnvle cemu — cetd, QopMHupyeMble HEHpOHaMU C OrpaHHMYEHHBIMH cpepamu
BIUSHUS. HelpoHbl JIOKanbHBIX CeTel MPOM3BOAAT MepepaboTKy MHGOpMalUUd B Ipenaenax
OJTHOTO ypoBHsI mepapxuu. Ilpu 3TOM (yHKIMOHAIBHO JIOKAIbHAs CETh IMPEICTAaBISET COOOM
OTHOCUTEJIbHO MU30JUPOBAHHYIO TOPMO3SIIIYIO HJIK BO30YKAAIOIIYIO CTPYKTYPY.

Cemu ¢ 00HuUM 6X000M — KOMaH/HBIA HEUPOH, HAXOSIIUICSI B OCHOBAaHUU TAaKOW CETU
MOJKET OKa3bIBaTh BIMSHUE CPa3y HA MHOXECTBO HEHPOHOB, U MO3TOMY CETH C OJHHUM BXOJIOM
BBICTYIIAIOT COTIJIACYIOLMM 3JIEMEHTOM B CJIOXHOM COYETaHUU HEHWPOCETEBBIX CHUCTEM BCEX
THUIIOB.

Oodyuawowaa 6v100pKa — UMEIOIIMECS B PaCHOPSDKEHMM  pa3padOT4YMKa  [PUMEPHI
COOTBETCTBUI MEXy MPU3HAKOBBIMH IIPOCTPAHCTBAMH.

Jxonomuka — cucremMa OOLIECTBEHHOT'O MPOM3BOJICTBA, OCYIIECTBISIONIAs COOCTBEHHO
MIPOU3BOJICTBO, paclpeesieHue, OOMeH U MoTpedieHre HeoOX0IUMBIX O0IIIECTBY MaTepUaIbHBIX
OJiar, BKJIOYast IPOIYKTHI U YCIYTH.

DLP - Digital Light Procession, nis moctpoeHus MoAelu NMPUMEHSETCS aKPHUIOBBII
doronomumep, OTBEpXKIECHHUE Bcero ciosi ogHoBpeMeHHO Y®d-nmammoii. [Iponece, paspaboran
Texas Instruments u ucnons3yetcs pupmoit Envisiontec (I'epmanus).

FDM - Fused Deposition Modeling, mocTtpoeHne Mojaenu IMOCPEACTBOM IOCIOINHOE
HaHECeHHe HuTeBuHOro nonumepa. [Ipouecc pupmer Stratasys (CILIA).

Jetting — HaHeceHME WM OTBEP)KICHHUE CJIOSI MarepHhajla MOJENIU MOCPEICTBOM IOJa4u
YKUJKOTO UITU PACIUIaBIIEHHOTO KOMIIOHEHTA Yepe3 MHOTOCOILIOBYIO TOJIOBKY.

Inkjet-TexHOr/1I0rHs1 — TEXHOJIOTUSI HAHECEHHUS CBA3YIOIIETO KOMIOHEHTAa UJIM OCHOBHOTO
MaTepuaia MojAenu uepe3 (OPCYHKHM WIM MHOTOCTPYWHBIE TOJIOBKM [0 THILY TME€YaTHBIX
npunrepos. Ucnonb3yercs, Harpumep, B RP-mamunax ProMetal, Z Corp.

LOM - Laminated Object Manufacturing — mnocnoiiHoe CKJIeMBaHHE TIEHOUYHBIX
MaTepuasoB, HaIPUMEp, MOJUMEPHOM MJIEHKU WM JJAMUHUPOBAHHOM Oymaru ¢ mocienyronmm
(opMHPOBAHUAM («BBIPE3aHHEM») MOJIEIU C OMOILBIO Ja3epHOIO JIyya.

MIT - Massachusetts Institute of Technology, ucnons3yercs misi 0003HaUEeHHS
pa3paboTaHHOTO B MHCTHTYTE CIIOCO0a BBIpALIMBAHHUS MoJeneil Ha ocHOBe inkjet-TeXHOJIOTUu.
Crnoco0 ucnomnb3oBaics B MamnHax (upmsl Soligen.

MJM - Multi Jet Modelling, noctpoeHre Moaenu MyTeM HAaHECEHUS PACIUIaBICHHOTO
MaTepuaia ¢ HOMOIIbI0 MHOTOCTPYHHBIX T'OJIOBOK I10 TUITY CTPYHHBIX IPUHTEPOB).

SLA - wmm SL, or Steriolithography Apparatus —crepeonutorpadus, cmnocod
MOJIyUYEHUsI MOJIENIed IMOCPEACTBOM OTBEPXKACHUS TOHKOTO CJosl KUAKOro (ortomnonumepa
Ja3epHbIM J1ydoM. Pazpaboran ¢pupmoii 3D Systems u npezacrasieH B 1987 r.

SLS - nam LS, Selective Laser Sintering - mocioiiHoe ja3epHOE CIIEKaHHE, CIOC00
(dbopMHpOBaHUS MOAETH MOCIOWHBIM CIIEKAHUEM MOPOIIKOBBIX MaTepHaioB, B oTauune oT SLA
Ja3ep UCIOJIb3yeTCsl He KaK MCTOYHUK CBETA, a TaK UCTOYHUK TeIlIa.

Solidscape — oxna u3 Benymux ¢upm-uzroropureneid RP-mammH 11 nmosmyueHus
MojieJe M3 JUTEHHOTo BOCKA (FOBENHMpHAs MPOMBIIUIEHHOCTh CTOMATOJIOTHS); MPUMEHSETCS
DODJET- mporecc — cTpyiiHas mojaya MaTepHajoB MOJENHM U MOJAECpPKEK U (ppezepoBaHMe
KaXK0ro CIOS.

HToroBbiii KOHTPOJIbL BONPOCHI 10 TUCHHUILIMHE

1. Tlonstue monenu. OOBEKTHI, IETH U METO/AbI MojiepoBanus. CoBpeMeHHast
KJIacCU(PUKALHS MOJIETIEH TEXHOJIOTHYECKUX TTPOIIECCOB.

2. IIpuHUIMIIBI MMUTAMOHHOIO MOJIenupoBaHus. OCHOBHBIE ATalbl IOCTPOEHUS
MMUTAMOHHBIX MOJEIEH.

3. AKTyaJbHOCTb U LI€JIb MATEMATHUYECKOI'O MOJIEIMPOBAHUS CUCTEM.
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4. CucrtemHblil aHau3.

5. Axcuoma OJIHOPOJHOCTH.

6. Axcuoma HelpepbIBHOCTH.

7. AKCHOMBI CTAlIlMOHAPHOCTHU.

8. Maremarnueckoe MOIEIUPOBAHNE XUMUKO-TEXHOJIOTHYECKUX cucTeM. OOmias
xapaktepuctuka X TII.

9. Ilonsitue u cBa3p XTIl u XTC. Dnement XTC.

10. Knaccudukanus snementoB XTC. MepapxudecKkuii MPUHIIAIL.

11. Tunossie TexHomoruueckue oneparopbl XTC.

12. Busibl TEXHOJIOTHYECKUX CBA3EH MEXKIY OrepaTopaMHu.

13. Csoiictea XTC.

14. Cunre3 XTC.

15. OcHoBHble MeTOabI pacuera XTII.

16. UnaTerpansabie MeToasl pacuera XTII.

17. Jlexomno3unmonHsie Metoasl pacuera X TII.

18. Utepannonnsiii cnoco6 pacuera XTI kak pa3HOBUIHOCTH JICKOMIIO3UITMOHHOTO METO/IA.

19. CpaBHuTeIbHAS XapaKTEPUCTUKA HHTETPAIBHOTO U IEKOMIIO3UIIMOHHOTO METO/1a pacuera
XTIIL.

20. Ananus ctpykrypst XTII.

21. [IpencraBnenne XTII B Bume rpados, MaTpuil U TaOJIHII.

22. Onpenenenue onTUMaabHOU nocnenoBareiabHocTy pacyera X TI1. Ilpunnunuansuas
TeXHOJIoTH4ecKas cxema kotia. OnepaTopHas cxema U rpad) cXeMbl KOTJa.

23. OCHOBBI IOCTPOECHUS JETEPMUHUPOBAHHBIX MaTeMaTHYECKUX Moenei anemeHnToB X TTI.
Mopynb cmecuTens.

24. OCHOBBI IOCTPOCHUS JETEPMUHUPOBAHHBIX MaTeMaTHYECKUX Moenei anemeHToB X TTI.
Mopynb genurens.

25. OCHOBBI IOCTPOEHUS JETEPMUHUPOBAHHBIX MaTeMaTHUYECKUX Mozenei anemenToB X TI1.
Monynb TerooOMeHnHuKka. Cxema Ternao00MeHHHKA.

26. OcHoBHBIE pOrpaMMHbIE TPOAYKTHI 17 pacueta X TII.

27. CewmeiicTBo on-line mporpammHbIX 06osiouek A pacuera XTII.

28. Cemeiicto off-line mporpamMmmubix 00oouek st pacuera X TII.

29. Onrummzanus XTI Kpurepuii ontumansHoctu. [IpocToit 1 c1oxHbIN KpuTepuit
ONTUMAIHHOCTH.

30. AHanUTUYECKUE W YUCICHHBIE METO/IbI HAXOKICHUS ONTUMYyMaA.

KOJIJIOKBI/IyMl)I H TECTOBbIC 3a1aHUHA

TemaTuka Cpoknu
KOJUIOKBUYMOB NnpoBeeHust
(Coznacno
KaneHoapHomy

njaamy npoeeoeHus
KOHMPObHBIX U
mecmoevix
3a0anuu
oekanama.)

MGTO,Z[bI aHaJIn3a MOBCACHUA XUMUKO-TEXHOJIOT'MYCCKUX
nporeccoB. [IpeaBaputenpHas oOpaboTka HHPOPMAIIHH. I
MGTO,Z[bI aHaJin3a IOBCACHUA XUMUKO-TEXHOJIOTI'MYCCKUX




npotieccoB. KoppensinoHHblii aHanus3.
MeTtoap! aHanu3a NOBEAEHUS XUMUKO-TEXHOJIOTHYECKUX
poreccoB. JIMCKPUMHUHAHTHBIN aHAJIM3.

IInanupoBaHue SKCIIEPUMEHTA B XUMUW U XUMUYECKOU
TexHoJoruu. [locTpoeHne MaTeMaTHYECKUX MOJIeNIe Ha
OCHOBE IOJIHOTO (haKTOPHOTO IKCIICPUMEHTA.

[InanupoBaHue SKCIIEPUMEHTa B XUMHUHM U XUMUYECKOU
TexHoioruu. IloctpoeHne MaTeMaTHUECKUX MOJEeH Ha
OCHOBE JIpOOHOTO (PAKTOPHOTO IKCIIEPUMEHTA.

1L, TII

[TousiTe Teopun moxoous.
Pacnipenenenue notokos B anmapate. CriocoObl mogayu B
IIOTOK Tpaccepa.

Mojenu uaeaabHOTO BRITECHEHUS U U€aIbHOTO CMEIIICHMUS.

Huddy3nonnas u sraeedHasi MOACIH.

KomOuHupoBaHHbIE MOJIEINH.

WnenTudukanus ruIpoaAMHAMUYECKON MOIEITH METOAOM
MOMEHTOB.

Wnentudukanyst 1udPy3noHHON U TICCIHON MOICTICH.
Wnentudukanyst KOMOMHUPOBAHHBIX Mojiesel. Slueeunas
MoJieIb ¢ 00paTHBIMU TOTOKaMu. balinacupoBaHue.

I,II, TIT

KOHTpOJIb 3HAHUHM ¢ MCI0JIb30BAaHHEM TE€CTOBBIX 3aJaHUH

TemaTuka

TEeCTOBBIX 3aJaHMIl
1.Metonpl aHaIu3a MOBSACHUS XUMUKO-TEXHOJIOTMYSCKUX
nporeccoB. [IpeaBaputenpHas 00paboTka HHGOPMAIIIH.
2. MeToanl aHaan3a MOBEACHUS XUMUKO-TEXHOJOTMYECKIX
nporeccoB. KoppensainoHHbIil aHamu3.
3. MeTtoapl aHaIM3a IMTOBEACHHS XUMHKO-TEXHOIOTHYCCKUX
Mpo1eccoB. JIUCKpUMUHAHTHBIN aHAIN3.
4. [InannpoBaHUE 3KCIIEPUMEHTA B XUMUU U XUMHUYECKON
TexHoJoruu. [locTpoeHre MmaTeMaTu4ecKuX Mojiesield Ha
OCHOBE MMOJHOTO (haKTOPHOTO IKCIIEPUMEHTA.
5. [ImanupoBaHue SKCIIEPUMEHTa B XUMUHM M XUMHUYECKOU
TexHosoruu. [locTtpoeHne MmareMaTHIECKUX MOJIeTIeH Ha
OCHOBE JIpOOHOTO (DAKTOPHOTO AKCIIEPUMEHTA.
6. MeToapl aHanm3a IMOBEICHHUS XUMHUKO-TEXHOJIOTHISCKIX
nporteccoB. CHCTEMHBIN aHAJIU3.
7. MeToapl aHalm3a IMOBEICHNS XUMHUKO-TEXHOJIOTHISCKIX
npoiieccoB. PerpeccnonHblil aHanus.

Cpoku mnposejeHHs
(Coznacno
Kai1eHOapHoMy Niany
npoeeoenus
KOHMPOJIbHBIX U
mecmogwlx 3a0anuu
OJexanama, mecmol
umeerwmces 6 Oanke
oannvix KBI'Y)

MeToauuecKkue PEKOMEHIAIUHA AJIA NpenmoaaBaTeid
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Jlekumsi — TJaBHOE 3BEHO AHMIAKTHYECKOTOo NWKiIa oOydeHus. EE menp 3akianka
dbyHaaMeHTa 1715 TOCIEAYIOUIEr0 YCBOCHUS CTYACHTaMU MaTepHaja METOJIOM CaMOCTOSITEIIbHON
pabotbl. ComeprkaHue JeKIHA JODKHO OTBEYATh CIEAYIONINM AUIAKTHIECKUM TPEOOBaAHHSIM:

W3noxeHne wmarepuajga OT TMPOCTOTO K CIOXXKHOMY, OT HM3BECTHOTO K
HEU3BECTHOMY;

JloruuHOCTh, YETKOCTH U SICHOCTh B M3JIOKEHUH MaTepHala,

Bo3MOXHOCTE  MPOOJIEMHOTO  W3JIOKEHHSI, IUCKYCCHH, JUANOra C IEJbIo
AKTUBU3AIMH JCSITSIBHOCTH CTYICHTOB;

Ornopa CMBICIIOBOH YaCTH JICKIMH Ha TIOJTHHHBIE (DAKThI, SIBJICHHS;

TecHass cBs3b  W3JIaraeMoro MaTepualia M BBIBOJOB € Oymymiei
npodeCCHOHATIBHOM 1eATENbHOCTBIO CTYIEHTOB.

[IpemogaBaTens YMTAOIINN JICKITHOHHBIC KYPCHI JIOJDKEH UCTIOB30BaTh CYIIECTBYIOIINE
B TIEIArOTUICCKON HAyKe BApPHUAHTHI JICKIIUH U HAXOJIUTh HMX MECTO B CTPYKTYypE TpoIiecca
0OyYeHUS yUUTHIBAsI JUIAKTHYCCKHE U BOCITHUTATEIIHHBIC BO3MOKHOCTH.

[Tpu uTeHuM JNEKIUi BaKHO IOMHHUTb, YTO OCHOBHAsI HH(MOpMAIHs iepeaaéres yepes
WHTOHAIIMIO. YUUTHIBATh, YTO MEPBBIA KPU3UC BHUMAHUS CTYIACHTOB HacTymaeT Ha 15-20
MUHYTax, BTOpoit — Ha 30-35 MuHyTax. JIEKTOp J0JIKEH UCXOAUTH U3 TOTO, YTO BOCIIPUSATHE
JICKIMHA CTYJCHTAMH MJIQJIIIMX M CTAPIINX KYPCOB OTIMYAIOTCS [0 TOTOBHOCTH U YMCHHIO.

[TosToMy, OTIIMYME OT JISKITUH (TPATUIIMOHHON), OCYIIIECTBISIFOIICH 00ydeHNEe Ha YPOBHE 00
OPUCHTHUPOBKH B TIPEJAMETE M METOAOJIOTHH HM3ydaeMOW HayKd W OOECIICYMBAIOIICH YCBOCHHE
Marepuaia B Jy4IlIeM CIy4ae uepe3 ero BOCIPOU3BENeHHUE, JIa00OPAaTOPHBIN MPAKTUKYM, KaK U
caMoCTOsITelIbHas paboTa, 00€CTIEUNBAIOT YCBOCHUE HA O0/1ee BbICOKOM YPOBHE.

Jpyroe cyiecTBEeHHOE OTJIMYUE NPAKTHMUECKUX 3aHSATUN OT JIEKIMOHHBIX 3aKI0YaeTcs B
npeoliIajaHuu cOOCMBEHHOU aKMUBHOU U NO3HABAMENbHOU 0esmeNbHOCMU Y4auuxcs, KoTopas
B MEHBIIIEH CTETIEHN HAMpaBIseTCs MPernoaaBaTeseM.

JlaGopaTtopHble 3aHSATHSI B BBICIICH IIKOJE MpeJHA3HAYCHBI Ui YTIIYOJIEHHOTO W3YYeHUS
TEOPETUYECKNX  BOMPOCOB  HW3y4aeMOW  JUCHUIUIMHBI W OBJAJCHUS  COBPEMEHHBIMU
OKCIEPUMEHTAILHBIMA METOJaMU HayKd. OKCIEPUMEHT B BBICHICH IIKOJIE OTIMYACTCS OT
JTa00paTOPHOTO MPAKTUKYMa B BBICIIICH IITKOJIE 3HAYUTEIILHBIM CONUNMCEHUEM MEMO008 00YUeHUs C
Memooamu usyuaemoul HayKu.

3amaya 71a00OpaTOpPHOTO TMPaKTHUKyMa HE OTpaHUYMBAETCA TEeM, YTOOBI pa3bsICHUTH
coJiepKaHue MPOrPaMMHOTO MaTepuala, KOTOpoe JIOJDKHBI YCBOUTH CTYACHTHI, IPUOOpETEeHUE
CHUCTEMBbI 3HAHUU JOJDKHO COMPOBOXKIATHCS YMCTBEHHBIM Pa3BUTHEM OOYyUarOMMXCS. JTO, Kak
W3BECTHO, JIBE CTOPOHBI €AMHOTO YIeOHOTO TPOIecca: YMCTBEHHOE Pa3BUTHE OCYIIECTBISIETCS B
MpoIecce AaKTHBHOW PAaOOTBI MBICIM HAJ MaTepuajoM, JOCTaBISIEMBIM COJCpPKAHUEM
npeaMeTa; yCIeNnTHOe MPUOOPETeHWE HOBBIX 3HAHWH BO MHOTOM 3aBHCUT OT JIOCTHTHYTOTO
ypoBHS pa3BuThsa. [lo3TOMy B 3amady IpenojaBaTelii BXOJUT TaKOe H3JIOKEHUE, KOTOPOS
BOBJIEGKAJI0O OBl OOydYalomUXCs B YMCTBEHHYIO TepepaboTKy cCOOO0IaeMoro marepuana,
pa3BuBajo Obl y HUX YMEHHE HaOt01aTh SIBJICHUS U JIeJaTh BBIBOJIbI, CPABHUBATh U 00001IATH,
MPOU3BOJIUTH OfEpallUy aHAlM3a M CHHTE3a, OCYIIECTBISATh WHIYKTHUBHBIE H JCAyKTHBHBIC,
YMO3aKIIOYEHUS U T. 1.
JIaGoparopHble 3aHSATHS JOJKHBI OBITh OCHAIICHBI COOTBETCTBYIOIIMM O0OOPYIOBaHHEM,
puOOpaMu, XMMHUIECKOU MOCYI0N U PEaKTHBaMHU.
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Ha naGopaTopHbIX 3aHSATUSX CTYACHTOB HEOOXOAMMO HayudWTh: MPABUIBHO
UCIIOJIb30BaTh XMMHUYECKYIO TIOCYAY, YMETh OMKCHIBATH HAOIIOJAEMbIC OMBITHI, COCTaBISATH
TaOJIMIIBI, CTPOUTH TpadUKH, HAXOAUTh rpaUUecKy pa3IHMYHbIC MMapaMETPhl U JENIaTh BHIBOJIBL.
Kpatkast cTpykrypa 1a00paTOpHBIX 3aHATHH CIEAYIOMIas: MEepeKInyKa 2 MUH. YCTHBIA OIpocC
10-15 mun. Beimonnenue skcnepumenta 40-45 muH. Pacuérel rpaduku BeiBOABl 20-25 MUH.
3ammura paborel 10-15 muH. B 3aBUCHMOCTH OT JJIMTEIBHOCTH AKCIIEPUMEHTa CTPYKTypa
3aHATUN MOKET ObITh MHOM

HeoOxonuMo pa3BuBaTh pa3inuyHble (OPMBI CAMOCTOATEIBHOW pabOThl CTYAECHTOB U
MOCTOSIHHO 00y4aTh WX METOJaM Takoil paboThl. 3agaHUEe Ha CaMOCTOSITENIBHYIO pPaboTy
CTYJICHTHI JOJIKHBI MOJy4aTh B HAa4Yalle CEMECTPa, ONMPEICIUB CPOKU UX BBHIMOJHEHHUS U CIAYH.
OCHOBHOI METO/ NPOBEICHUE CAMOCTOSTEIBHONW pabOTHl CTYJAEHTA 3aKI0Yarcs B paboTe ¢
TEKCTOM CIICIHAIIBHOW JIUTEPATyphl — ydyeOHUKaMH, OpoIIopamu, CIECHHATU3UPOBAHHBIMU
xKypHaiamyu. dopmaMy oOpraHuszalMM KOHTPOJIS HaJ CaMOCTOSTENbHON paboTOW CTyaeHTa
OCYLIECTBIISIETCA € MOMOILBIO KOJUIOKBUYMA, TECTUPOBAHUS.

B Haganme cemecTpa CTYAGHTBI [JOJDKHBI MOJYYUTh TEMATHMUECKHUE IUIAHBI JICKIIHH,
7a00paTOPHBIX  3aHATHM M KOHTPOJIMPYEMOH  caMOCTOSTeNnbHOM paboTel. B mumane
71a00paTOPHOIO 3aHATUS UMEIOTCS BOIPOCHI, BHIHOCHMBIE Ha Ka)KJ10€ Ja00paTOpHOE 3aHATUE IS
BBITTOJIHEHHS] SKCIEPUMEHTAIBHON YacTH M TIPOBEIEHHs ONpoca C yKa3aHHEeM HEOOXOIMMOM
auTeparypel. B 1uiaHe KOHTPOIUPYEMOH CaMOCTOSTENBHOW pabOTHl CTYACHTOB YKAa3bIBAIOTCS
BOTIPOCHI, BBIHOCHMBIE HAa KOHTPOJIb, HEOOX0AUMast TIUTepaTypa JUisl BBIIOJIHEHUS 3TOW pabOTh U
natel poBenenus KCPC.

MeTtoauyeckue ykazaHus AJsl CTY/I€HTOB.

CTyneHT MOMKEeH UMETh JICKIIMOHHYIO TeTpajb, TeTpaab AJIs JTaOOPaTOPHBIX 3aHATUH U
TETpajib AJI CAMOCTOSTENILHON pabOThI 10 TaHHOM TUCIUILINHE.

CtyneHT mocemaer JEKIMU W 3alKChIBAET OCHOBHBIE TOHSATHUS, 3aKOHBI, (OPMYIIBI,
YpaBHEHHUS peakuil U Ipyryro HeoOX0IuMY0 HH(pOpMaIIHIO.

Ha maGopaTopHBIX 3aHATHSX CTYACHT Yy4acTBYeT B TIPOBEIEHHH OIBITOB, KOTOPHIE
MPEAYCMOTPEHBI TUTAHOM JIA0OPATOPHBIX 3aHATUN. B 1abopaTopHON TETpaaud ONMHMCHIBAIOTCS
pe3yabTAaThl OIBITOB: JIENAIOTCS TOAPOOHBIE PAcUYETHI, TPaQUKH, 3aMUCHIBAIOTCS YpPAaBHEHHS
peakiuii ¥ BBIBOABI. B KOHIIE 3aHSATHS CTYJEHT JOJDKEH T[OKa3aTh MPErnoaaBaTelnio
1ab0paTOPHYIO TETPaAb C pe3yIbTaTaMH SKCIIEPUMEHTA U 3aIllUTUTh paboTy.

B 3aBHCHMOCTH OT XOJa KCIIEPUMEHTAIbHOU PabOTHI, CTYACHTHI BHAYAJIe WM B KOHIIE
7ab0paTOpPHOTO  3aHATUS  OMpAIIMBAlOTCA  (TEKYHIIUH KOHTPOJNb). TeKymuid KOHTPOIb
OCYIIIECTBIISIETCS 10 BOMPOCAM, BHIHOCHMBIM Ha jJabopaTopHoe 3aHsATHE (ITUIaH J1abopaTOPHBIX
3aHATUR).

JInisi  BBITIOJTHEHUSI CaMOCTOSATENBHON pPabOThI TOJ PYKOBOACTBOM MpEIOJIaBATEIIs
CTYACHTBI OTBEYAIOT Ha BOMPOCHI M TMOJYy4YarOT HEOOXOAWMYI0 KOHCYJIBTAIHIO 10
MHTEPECYIOIINM HX BOIPOCAM.

Ha xadenpe mocrarouyHoe KOJMYECTBO METOAMYECKMX W3JaHUN Ui TOJATOTOBKU
CTYZICHTOB K JJaDOpaTOPHBIM 3aHATUSAM, TECTUPOBAHUIO, PyOEKHOMY KOHTPOJIIO U SK3aMEHY.
Memoouueckue pekomenoayuu npu padbome Ha0 KOHCREKMOM 80 6peMsA NPOGeOeHUs TeKUUU

B nmpomecce NEKIMOHHBIX 3aHATHUH I€1€CO00Pa3HO KOHCHEKTUPOBATH  yUEOHBIM
MmaTepuai. [ 3Toro UCHoab3yrOTCs 00LIME U YTBEPAUBLINECS B MPAKTUKE MpaBUia, U IPUEMbI
KOHCIIEKTUPOBAHUS JCKIHI:
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KoncnektupoBanue JIEKIHUN BEAETCS B CHENMAIBHO OTBEICHHOW IJIA 3TOr0 TETpaiM,
KK JUCT KOTOPOM JOJDKEH UMETh TMOJs, Ha KOTOPBIX [ENaloTCA TIOMETKU U3
PEKOMEHIOBAaHHOM JHUTEPaTypbl, JOMOJIHSIOIMINE MaTepual MPOCTYIIAHHOW JIEKIIMH, a TaKXe
MOTYEPKUBAIOIINE OCOOYIO BAXKHOCTH TE€X HJIM MHBIX TCOPETHUECKUX TTOTOKCHHIM.

[lenecooOpa3Ho 3amUCHIBATh TEMY U IUIAH JICKIIHNA, PEKOMEHIYEMYIO JIMTEPATYPY K TeMe.
3anucu pas/esioB JIEKIMU JOJDKHBI MMETh 3aroJIOBKH, IOJ3aroJOBKH, KpacHble CTpoku. Jliis
BBIJICJICHUS Pa3/eiiOB, BHIBOJOB, ONPEICICHUN, OCHOBHBIX HUJEH MOXHO MCIOJIb30BaTh 1IBETHBIE
KapaHJany 1 GJaoMacTepsl.

Ha3BaHHbIe B IEKIMM CCHIJIKH HAa TIEPBOUCTOYHUKH HAJIO IOMETUTH Ha IOJISIX, YTOOBI IPH
CaMOCTOSITENILHOM paboTe HAWTHM W BOUCATh HMX. B KOHCIEKTE OCIOBHO 3alMCHIBAIOTCS
OmpeNieNICHUs] MOHATUM, KaTeropuil U 3akoHOB. (OcCTanbHOE JOHKHO OBITH 3alMCAaHO CBOMMU
CIIOBaMH.

Kaxnomy crymeHTy HeEoOXoauMo BbIpadOTaTh W HCMOJIB30BaTh  JIOIMYCTHUMBIC
COKpaIlIeHHs HanboJiee PacpoCTPAHCHHBIX TEPMUHOB M TIOHSTHIA.

Memoouueckue pekomenoayuu no nOO20MOBKe K RPAKMUYeCKUM 3aHAMUAM

[IpakTueckue (ceMUHApCKUE) 3aHATHS — COCTaBHAas dYacTh Y4eOHOro Tmpoliecca,
rpynnoBas ¢gopma 3aHATUNH NpH aKTUBHOM YydYacTUU CTylaeHToB. [lpakTuyeckue 3aHATHS
CIIOCOOCTBYIOT YIUIYOJIGHHOMY H3Y4YCHHIO HaWOoOJiee CIOXKHBIX MPOOJIeM HAyKH W CIyXKaT
OCHOBHOU (hOpMOI TIOJBEACHHUSI MTOTOB CAMOCTOSITEILHOW paboThl oOydaronmuxcs. llembio
MPAKTUYECKUX 3aHSATHH sBISETCS YIrIyOJeHWE W 3aKpPEIUICHHE TCOPCTHUYSCKUX 3HAHHM,
MOJIYYCHHBIX 00YYaIOMMMHUCS Ha JICKIUAX U B MPOIECCE CAMOCTOSITEIIBHOTO H3YUYEeHHS y4eOHOTO
MaTepuana, a, ClieZloBaTeIbHO, (GOPMUPOBAHKE Y HUX OINPEACTICHHBIX YMEHHUI U HaBBIKOB.

B xome mOArOTOBKM K CEMHHAPCKOMY 3aHSITHIO HEOOXOJUMO MPOYUTATh KOHCIIEKT
JEKIMH, HU3YyYUTh OCHOBHYIO JIUTE€PATypy, O3HAKOMUTHCS C JOMOJHUTEIBHOM IUTEpaTypoi,
BBINIOJIHUTh  BBIJAHHBIE TpPENoJaBareieM NpakTuyeckue 3aaanus. Ilpu sTOoM  ydecThb
pPEeKOMEHIallMK TpenoAaBarenss U TpeOoBaHUs mporpammsel. JlopabaThiBaTh CBOM KOHCIIEKT
JIEKIINH, JIeasi B HEM COOTBETCTBYIOIIHME 3aITUCH U3 JIUTEPATYPHI.

KenatenpbHO TmNpU TOATOTOBKE K TPAKTHYECKUM 3aHATHUAM 1O  JUCIUTUIIMHE
OJIHOBPEMEHHO UCITOJIb30BaTh HECKOJIBKO HCTOYHUKOB, PACKPBIBAIOIINX 3aJaHHBIE BOIIPOCHI.

Ha mnpakTudeckux 3aHATHSX O0Oydaroniuecss ydaTcsi TPaMOTHO H3JIaraTh MPOOJIEMBI,
CBOOOJHO BHICKA3bIBaTh CBOU MBICTH U CY)KJIEHUS, pACCMaTPUBAIOT CUTYAIIHH, CIOCOOCTBYIOIITHE
pa3BUTHIO MPOQECCHOHATBHONW KOoMIleTeHTHOCTH. CreayeT UMeTh B BHJIY, YTO MOJATOTOBKA K
MPAKTUYECKOMY 3aHITHIO 3aBUCHUT OT (OPMBI, MeCTa MPOBEIACHHUS CEMHHApa, KOHKPETHBIX
3a/laHuil U Topy4YeHuil. ITO MOXKET OBITh HallMCaHUE JO0KIaAa, dcce, pedepara (C mocIeayIIuM
UX 00CYXXJIEHUEM ), KOJUIOKBHYM.

Memoouueckue pekomenoayuu no OP2AnU3aAYUU CAMOCHOAMENbHOU PAdombl

CamocrositenpHast padota (mo B.M. Jlamio «camMOCTOATENbHBIN — YEIOBEK, WMEIOIIH
CBOM TBepble YOSKICHHUS») OCYIIECTBISAECTCS MIPH BcexX hopMax 0OydeHHs: OYHOU U 3a0UHOM.

CaMocTtosiTenpbHasi paboTa OOYYaIOIIUXCS - CHOCOO AaKTHBHOTO, IIEJICHANPABICHHOTO
MPUOOPETEHUs CTYIEHTOM HOBBIX JJII HETO 3HAHWN U YMEHUH 0€3 HeMOCPEICTBEHHOTO Y4acTus
B 9TOM TIpoliecca mnpernoaaBaresieil. [[oBbIIIeHne poiiu caMOCTOSTENBHON paboThl 00YJArOIIUXCS
NIPY IPOBEICHUH PA3IMYHBIX BUIOB YUEOHBIX 3aHATHH MPEAIIOIAraeT:

— ONTHMH3ALMUIO METOJOB OOYy4YeHMs, BHEJAPEHHE B YYEOHBI MpoIlecC HOBBIX
TEXHOJIOTUN O6y‘-I€HI/ISI, IMOBBIIIAKOIIHNUX IMPOU3BOAUTCIBHOCTE TpyJda MPCrnoaaBaTciisd, aKTUBHOC
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MCIOJIb30BaHNE NH(OPMALIMOHHBIX TEXHOJIOTHH, MO3BOJSAIONMX O0yJarouieMycs B yA00HOe [T
HEro BpeMsI OCBaMBaTh y4eOHBI MaTepHal;

—  IIMPOKOE BHEAPEHHE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHME METOIMKH MPOBEICHHUS NPAKTUK U HAyYHO-UCCIIEI0BATEIbCKON
paboThl O0yyaroumxcs, MOCKOJIbKY MMEHHO 3TH BUIbl y4eOHOH paboOThl B MEPBYIO OYepelb
TOTOBST O0YYAIOUINXCSA K CAMOCTOSITEIIbBHOMY BBITIOJIHEHHUIO TPO(EeCCHOHANIBHBIX 33/1a4;

—  MOJIGPHM3ALIMIO CUCTEMBbI KypCOBOTO M JHUIUIOMHOTO IPOEKTHPOBAHUS, KOTOpas
JIOJI’KHA MOBBIIIATH POJIb CTYJIEHTA B MOAOOpe MaTepuasa, MoMucKe MyTel peieHus 3a1au.

CamocrosiTenbHasi paboTa MNPUBOAUT CTYACHTa K IIOJyYEHHUIO HOBOIO 3HAHUA,
VIOOPSAOYCHUIO U YIUIYOJNEHUIO  HMMEIOMIMXCS ~ 3HaHWM, (OPMUPOBAHHUIO y  HETO
npodeccuoHaNbHBIX HABBIKOB U yMeHUH. CaMocToATeIbHAs padoTa BHIMOIHSICT P PYHKIIMIA:

—  pa3BUBAIOLIYIO;

—  nH(OPMAIOHHO-00yJaOIIYIO;

—  OPHUCHTHPYIOIIYIO U CTUMYJIHUPYIOIIYIO;

—  BOCIHUTHIBAIONIYIO;

—  HCCIEJ0BATEIbCKYIO.

B pamkax kypca BBIOJHSAIOTCS CIAEAYIOIINE BUJIbI CAMOCTOSATEIbHON PadOThI:

1. TIlpopabotka yueGHOro Marepuana (IO KOHCIEKTaM, Yy4eOHOW W Hay4HOU
JIuTepaType);

2. DBeinonHeHne pa3HOYPOBHEBBIX 33/1a4 U 3a/I1aHUK;

3. Pabota c Tectamu ¥ Bopocamu JijIsl CaMOIIPOBEPKH;

4. BrinonHeHUE UTOTOBOIM KOHTPOJILHOM pabOTHI.

CryneHTaM peKOMEHIyeTCsl C CaMOro Hadasia OCBOSHHS Kypca paboTaTh ¢ JINTepaTypoi u
npeUiaraéMbIMU 33/IaHUSIMU B (hOpME TTOATOTOBKH K OUEPETHOMY ayJUTOPHOMY 3aHsThi0. [Ipn
3TOM AaKTYaJIM3UPYIOTCS MMEIOLIMECs 3HaHUs, a TaKKe co3gaercs 0as3a Uis YCBOGHHS HOBOTO
MaTepHaia, BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPbIE CTYJCHT MOJIyYaeT B ayAUTOPUH.

Heo06x0auMo0 OTMETHUTh, YTO HEKOTOpPbIE 33JaHus Ui CaMOCTOSATENBbHOW paboThI 1O
Kypcy UMEIOT ompeieneHnyto cnenuduky. [Ipu ocBoeHnn Kypca CTYAEHT MOXKET MOJIb30BaTHCS
OuOIMOTEKON By3a, KOTOpash B TOJHOM Mepe oOecreueHa COOTBETCTBYIONIEH JHTEPATYpOH.
3HAYUTENBHYIO TIOMOIH B TIOATOTOBKE K OYEPEIHOMY 3aHITHIO MOXKET OKa3aTh MMEIOUIHICS B
y4eOHO-METOIUIECKOM KOMIUIEKCE KPaTKUi KOHCIEKT JIeKIHit. OH jk€ MOXKET UCTIOIb30BaAThCS
JUTSL 3aKpETUICHHsI TTOJTyYeHHOTO B ayIuTopuu Marepuana. CaMmocrosTenbHas padoTa CTy/IeHTOB
IOpeIyCMOTpPEHa Y4eOHBIM IIJJAHOM U BBINOJMHSETCS B 0043aTelNbHOM MOpsAKe. 3aJaHus
IPEUIOKEHBI 110 KaXKI0H M3y4aeMoi TeMe M MOTYT TOTOBUTHCS MHAMBHYaIbHO WM B TPYIIIIE.
[To HeoOXOAMMOCTH CTYIEHT MOXET oOpamarbcs 3a KOHCYNbTAllMed K IIPerojiaBaTelio.
BrinonHenue 3a1aHui KOHTPOIUPYETCS M OLICHUBAETCS MIPETI0/1aBaTENIEM.

JIsi  yCTIENTHOTO CaMOCTOSATENBHOTO W3YyYSHHS MaTepHuana CErOJHS HCIIOIb3YIOTCS
pa3NuYHbIe CpeaCcTBa OOyUYEHHs, CpeIr KOTOPBIX 0CO00€ MECTO 3aHMMArOT WH(POPMAIMOHHEIE
TEXHOJIOTUH PA3HOTO YPOBHS W HAIPABICHHOCTH: DIIEKTPOHHBIE YYCOHHUKH W KYpPCHI JICKIIHIA,
0a3pl TECTOBBIX 33JaHUN U 3a7a4. DJIEKTPOHHBIH y4eOHUK IPEICTaBISIET COOOW MporpaMMHOE
CPEeICTBO, TO3BOJISIONIEE MPEICTABUTD U U3YYCHUSI TEOPETUUCCKUN MaTepHall, OpraHH30BaTh
anpoOupoBaHKe, TPEHAXK M CAMOCTOSATENBbHYIO TBOPUYECKYIO PadOTy, IOMOTaloIIee CTYACHTaM U
IPENoJIaBaTel0 OLEHUTh YPOBEHb 3HAHUI B ONpPENEICHHOW TEeMaTHKe, a TaKKe CojeprKaliee
HEOOXOIMMYIO CIIPaBOYHYI0 HMH(pOpPMAIHIO. DIIEKTPOHHBIN y4eOHMK MOXKET MHTErpUpOBaTh B
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ce0e BO3MOXKHOCTU PpA3JIMYHBIX MEJArOTHYECKUX MPOTPAaMMHBIX CPEJICTB: OO0YyYarolux
poTrpaMM, CIIPaBOYHHUKOB, Y4eOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOIUPYIOLIUX MPOTPAMM.

Jlnst ycrenmHoi OpraHu3aldyd CaMOCTOSTEIbHON padOThl BCE aKTHBHEE MPHUMEHSIOTCS
pa3sHooOpa3Hble 00pa3oBaTENbHBIE PECypchl B ceTH VIHTEpHET: CHCTEMBbl TECTUPOBAHHS IO
pa3NMYHBIM  00JacTsM, BHUPTYAJIbHBIE JIEKIWH, Ja0OpaTOpuu, MPH ISTOM  IOJIB30BATEIIO
JIOCTaTOYHO MMETh KOMIIBIOTEp M IMOAKIIOYeHHue K MHTepHeTy [uist TOro, 4yroObl CBSI3aThCs C
IIpenojaBareiieM, pellaTh BRIYUCINTENbHBIC 3a/1a4d U 1I0Jy4aTh 3HaHus. Mcnonp3oBaHue ceren
YCUJIMBAET POJIb CAMOCTOSITENIbHOW pabOThl CTYAEHTa U TO3BOJISIET KapJUHAIBHBIM 00pa3oM
W3MEHUTH METOJUKY IIPENOIaBaHU.

CrTyzneHT MOXeT MojydaTh BCE 3aJaHUsl U METOJMYECKUE YKa3aHMs 4epe3 CepBeEp, 4TO
JIaeT eMy BO3MOXKHOCTb ITPHBECTH B COOTBETCTBUE JIMYHBIE BO3MOXKHOCTH C HEOOXOAUMBIMHU IS
BBITIOJIHEHUS paboT Tpyno3arparamu. CTyIeHT UMEET BO3MOXKHOCTH BBINIOJIHATH paboTy Joma
WIM B ayJUTOpUH. bosblioe BocnuTaTebHOE U 00pa30BaTEIbHOE 3HAUEHUE B CAMOCTOSITEIIbHOM
y4eOHOM TpyJe CTyAEHTa UMEET CaMOKOHTPOJb. CaMOKOHTPOJIb BO30YXK/IaeT U MOAJIEPKUBAET
BHUMAaHUE WM HUHTEPEC, IMOBBILIACT AKTUBHOCTb NAMATH W MBIIUICHUS, MO3BOJIIET CTYACHTY
CBOEBPEMEHHO OOHApYXUTh M YCTPAaHUTb AONYIICHHbIE OMIMOKM M HEAOCTATKU, OOBEKTHUBHO
ONpPEACIUTh YPOBEHb CBOMX 3HAHUM, NpaKkTHUYeCKUX yMmeHuil. Camoe JOCTyNHOE U IPOCTOe
CPEACTBO CAMOKOHTPOJIS C MMPUMEHEHHEM MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH -
3TO PsAJ TECTOB «On-line», KOTOpBIE MO3BOJISAIOT B PEXKUME PEATbHOTO BPEMEHHU OTIPEICIUTh CBOU
YPOBEHb BJAJACHHUS NPEAMETHBIM MAaTEpPHUAIOM, BBIIBUTH CBOM OHIMOKM ¥ TOJYYHTH
PEKOMEHIALIUY IO CAaMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome c 1umepamypou

Bcro nureparypy MOXXHO pa3fenuTh Ha y4eOHHKH W yuyeOHbIE MOCOOUS, OpUTHHAIIbHBIC
Hay4YyHble MOHOTpauUecKre UCTOYHHUKHU, HAyyHbIe MyONUKallUKd B Tepuoanydeckoil meuartu. U3
HUX MOXHO BBIICNUTh JIUTEPATypy OCHOBHYIO (PEKOMEHIYEeMYIO), IOMOJTHHUTEIbHYI0 U
JTUTEPATYPy JUIS YTIyOICHHOTO N3YICHUS TUCITUTUTAHBL.

N3ydyeHne NUCHUIUIMHBI ClEIyeT HayuHaTh C y4yeOHHMKA, MOCKOJBKY YYEOHHUK — 3TO
KHUIa, B KOTOPOM M3JI0)KEHBI OCHOBBI HAYYHBIX 3HAHUU I10 ONPEICICHHOMY IpEAMETY B
COOTBETCTBUHU C LIETSAMH U 33/1a4aMHi 00yUYEeHHsI, yCTAaHOBJIEHHBIMU TPOIPaMMOH.

[Ipu pabore ¢ nuTeparypoil HEOOXOAMMO YYUTHIBATH, YTO MMEIOTCS Pa3TUYHbIC BUIBI
YTEHUS, U KaXIbIH U3 HUX UCTOJIB3YeTCs Ha ONMpeeNIEHHBIX dTaax OCBOSHUS MaTepHaa.

IIpedsapumenvHoe YTeHrE HANPABICHO HA BBISIBICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U TMOWCK WX 3HAa4YeHHs] B CIPABOYHOW IUTEeparype. B dacTHOCTH, MpPU UYTEHUH YKa3aHHOM
JUTEPATyPBI HEOOXOIUMO MTOAPOOHEUIIIM 00pa30M aHATU3UPOBATH ITOHSITHS.

Cke603HO€e umeHue TIpeNoaaraeT NpoUYTEeHUEe MaTepraia oT Hadaja 10 KoHua. CKBO3HOE
YTCHUC JIMTCPATYpPhl U3 NMPUBCACHHOI'O CIIMCKA AAa€T BO3MOKHOCTH CTYACHTY C(l)OpMI/IpOBaTB
CBOJI OCHOBHBIX ITOHATHH U3 H3y9aeMOi 00J1acTH U CBOOOIHO BJIA/IETh UMHU.

Buvibopounoe — Ha000pOT, UMEET 1IENBI0 TIOUCK U OTOOp MaTepuana. B pamkax IaHHOTO
Kypca BBIOOpOUHOE YTEHHE, KaK CII0COO OCBOEHUS COJIEPIKaHUs Kypca, TOKHO UCTIONB30BaThCS
IIPU MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSM 10 COOTBETCTBYIOIIUM pa3jieiaMm.

Ananumuueckoe umenue — 3TO KPUTHUECKUH pa30op TEKCTa C MOCIHEAYIOIIUM €ro
KOHCIIeKTUpOoBaHHeM. OCBOCHHME yKa3aHHBIX MOHATHNA OyneT HambOosiee 3(HEKTUBHBIM B TOM
cllydae, eci IIPU YTEHUHU TEKCTOB CTYIEHT OyJeT 3aJaBaTh K 3TUM TEKCTaM BOMpPOCHL. YacTh U3
aTuX BompocoB chopmymupoBana B ®OC B mepeune BompocoB st codbecenoBanus. [lepeueHn
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3THX BOIPOCOB OTPAHUYCH, TOITOMY BaKHO HE TOJIBKO COJIEp)KaHHe BOIIPOCOB, HO CaM IPHHIIUI
OCBOCHHMS JIUTEPATYPHI C TIOMOIIBIO BOIIPOCOB K TEKCTAM.

Llensto uzyuarowjeco ureHus SIBISETCS TITyOOKOE U BCECTOPOHHEE IOHMMAaHME Y4eOHOMU
uHpopmanuu. ECTh HECKOIBKO MPHUEMOB H3yJarOIIEro YTCHHS:

1. YteHne mo anroputMmy IMpennojaraeTr pazoueHne uHpopManuu Ha OJOKH: Ha3BaHUE;
aBTOp; HMCTOYHMK; OCHOBHAs HJES TEKCTa; (aKTWYECKUI MaTepuai; aHalu3 TEeKCTa ITyTeM
COMNOCTABJICHUS] MMEIOIIMXCS TOUEK 3PEHHS IO PacCMaTPUBAEMBbIM BOIIPOCAaM; HOBU3HA.

2. IlpueM MOCTaHOBKH BOIIPOCOB K TEKCTY HMEET CIICAYIOIINHA AT OPUTM:

- MCIJICHHO IMMPOYUTATh TCKCT, CTAPAsACh INOHATH CMBICJI U3JIOKCHHOT'O;
- BBIACINUTS KIOYCBBIC CJIOBA B TCKCTC,
—  TIOCTapaThCs MOHATH OCHOBHBIE MJIEH, HOATEKCT U OOLIHIA 3aMbICEN aBTOPA.

3. Ilpuem Te3upoBaHUS 3aKIOYaETCS B (POPMYIMPOBAHUH TE€3HUCOB B BHJE TOJOXKCHUH,
YTBEP>KJICHHM, BBIBOJOB.

K »TtoMy MOXHO 100aBUTh W UHBIE IPUEMBL: IPUEM pePEepUpOBaHUS, IPUEM
KOMMCHTHUPOBAaHMUA.

Baxxnoii cocraBmstonield J1000T0 CONHMIHOTO HAYYHOTO H3JAHUS SIBISIETCS CIHCOK
JUTEpaTyphl, Ha KOTOPYIO CccbulaeTcsi aBTOp. [IpM BO3ZHMKHOBEHHMHM HHTEpeca K KaKOW-TO
oOcyxaaeMoll B TekcTe mpoOieMe BCerja ecTb BO3MOXKHOCTh OOpaTUThCS K  CIHCKY
OTHOCSIIEHCA K Hell nurepaTypbl. B 3TOoM ciywae Bcs mpobiema kak Obl pa3OuBaercsi Ha
COCTAaBJIAIOIIMEC YaCTHU, KaKaasd U3 KOTOPBIX MOXCET U3Yy4aTbCA OTACIBHO OT APYIUX. HpI/I 3TOM
BAXXHO HC TCPATH M3 BUJA O6IIII/II>1 KOHTCKCT U HC IOTPYKATbCA YpC3MEPHO B ACTAIN, IIOTOMY UTO
TaKUM O6p2130M MOKHO HC€ YBUACTD I'NNTaBHOT'O.

[ToaroToBka K 2K3aMeHy [OJDKHA TPOBOJUTHCS HA OCHOBE JICKIIMOHHOTO MaTepuana,
MaTepHaja MpakKTHUYECKUX 3aHIATUH C 00s3aTeIbHBIM OOpaIleHUEM K OCHOBHBIM YUeOHHKaM I10
Kypcy. OTO TMO3BOJUT HUCKJIIOYHTh OIIMOKM B TOHMMAaHUU MaTepuaia, oOOJEerdyuT ero
OCMBICICHHE, TPOKOMMEHTHPYET MaTepral MHOTOYMCICHHBIMH TPUMEPAMHU.

Memoouueckue pekomenoayuu 011 NOO20MOBKU K IK3AMEHY:

Dk3aMeH fBigeTcs (OpPMONM UTOrOBOIO KOHTPOJIS 3HAHUM M yMEHUH 00ydarommxcs 1o
JMAHHOM JHWCUMIUIMHE, TIOJYYCHHBIX Ha JIEKIUSAX, MPAKTHUYECKUX 3aHATHAX W B IpoIecce
camocTosiTeNbHOW paboTbl. OCHOBOHM sl OIpEeneNieHHs] OIEHKH CIYXHT YPOBEHb YCBOCHUS
oOyyaromuMucss MaTepuana, IpelyCMOTPEHHOIo JaHHON paboueil mporpammoii K sx3ameny
JIONYCKAIOTCA  CTYJEeHThl, HaOpaBmme 36 u Oojee Oa/uloB MO MTOraM TEKYLIETo U
IPOMEXYTOYHOro KOHTpoJs. Ha sk3ameHe cTyseHT MoxeT HabpaTh oT 15 1o 30 6anmios.

B mepuox moaroToBkM K 3K3aMeHY oOOydaroliumecss BHOBb OOpamaroTcsi K y4deOHo-
METOAMYECKOMY MaTepually U 3aKpeIUISIOT POMEXYTOUHbIE 3HAHUS.

[ToaroroBka obyuaromierocs K 9k3aMeHI] BKJIIOYaeT TPH dTana:

— camocToATeNbHas paboTa B TEYEHUE CEMECTpa;

—  HEMOCPEICTBEHHAss MOJTrOTOBKA B JHH, MPEIIISCTBYIONINE SK3aMEHY IO TeMaMm
Kypca;

— TOATOTOBKA K OTBETY HA DK3aMEHAIIMOHHBIE BOTIPOCHI.

[Ipu moaroToBke K dK3aMeHYy 00ydYaroIKUMCs 11eJeco00pa3HO MCMHOIb30BaTh MaTepUabl
JeKIHHA, y4eOHO-METOJMYECKUE KOMILJICKCh, HOPMATHUBHBIC JOKYMEHTHI, OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JIUTEPaTypy.
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Ha sx3ameH BBIHOCHTCS MaTepuan B 00beMe, MPEayCMOTPEHHOM pabodeil mporpammoit
yueOHOM TUCITUILIMHBI 32 CEMECTp. DK3aMeH MPOBOIUTCS B TUCBMEHHOM / YCTHOM hopme.

[Ipu mpoBeneHun SK3aMeHa B MUChbMEHHOW (yCTHOH) (opme, BeayImii mpernoaaBaTeib
COCTaBJIIET 9K3aMEHAIMOHHBIC OWJIETHI, KOTOpPhIE BKJIIOYAIOT B cE0s: TECTOBBIC 3aaHUS;
TEOPETUYECKHE 3a/JaHus; 3aJaud WM cuTyauud. POpMyIHpPOBKA TEOPETUUECKUX 3aJaHUs
coBnajiaeT ¢ GopMyIHPOBKOM MepeyuHs 3K3aMEHAIIMOHHBIX BOIIPOCOB, JOBEICHHBIX 10 CBEICHUS
o0Oy4aroluxcsi HakaHyHEe SK3aMeHaIlMoHHOH ceccuu. CojJepkaHuEe BOIIPOCOB OJHOrO Ouiera
OTHOCHUTCS K Pa3lIMYHBIM pa3/iesiaM MporpamMmbl ¢ TeM, 4TOObI OoJiee MOJHO OXBAaTUTh MaTepHal
y4eOHOU JUCIUIINHBL.

B ayauropuw, rae mpoBOIUTCS YCTHBIM 3K3aMEH, JOKHO OJTHOBPEMEHHO HAXOJUTHCS HE
0oJiee IIECTH CTYACHTOB Ha OJHOTO IpenojaBareis, IPUHUMAOIIETO dk3aMeH. Ha moaroToBky
OTBETa Ha OMJIET HA SK3aMEHE OTBOJIUTCS 45 MUHYT.

I pu poBeIeHAH MMCBMEHHOTO SK3aMeHa Ha paboTy OTBOIUTECS 60 MUHYT.

Pezynbrar ycTHOrO (MMCbMEHHOTO) 3K3aMeHa BHIPKACTCS OLICHKAMHU:

Ouenxa «omauunon—om 91 0o 100 6an1068 — TEOPETYECKOE COJIEPHKAHUE KYPCa OCBOCHO
TMIOJTHOCTBIO, 0€3 TIPOOEIIOB, HEOOXOAMMbIE MPAKTUUECKUE HABBIKK pabOThI C OCBOCHHBIM MAaTEPHATIOM
copmupoBanbl. Bee npeycMoTpeHHbIe porpaMMoit 00yueH s yueOHbIe 3a/JaHusI BBITOJHEHbI, Ka4eCTBO
MX BBITIOJTHEHUSI OLIEHEHO YHCIIOM OaILTOB, OJIM3KMM K MakcuMaiibHoMYy. Ha sx3amene cryaeHt
JIEMOHCTPHUPYET NTYOOKHE 3HAHUS IIPELyCMOTPEHHOI'O IIPOrpaMMOI MaTepuaia, yMEeT YETKO, JJAKOHUYHO U
JIOTWYECKY MOCIIEZI0BATENLHO OTBEYATh Ha TIOCTABJICHHBIE BOIIPOCHL.

Ouenka «xopouwion —om 81 00 90 6an7106 — TEOPETIUECKOE COZIEPIKAHKE Kypca OCBOCHO,
HEOOXOMMBIE MPAKTUYECKHE HABBIKU PA0OThI CPOPMHUPOBAHBL, BBINOIHEHHbIE yUeOHbBIE 33/JaHNs COZIEPKAT
He3HauYUTeNbHbIE OIMOKY. Ha 3K3aMeHe CTy/IeHT IeMOHCTpUpYET TBEPIOE 3HAHUsI OCHOBHOTO
(TporpamMMHOr0) MaTepHana, yMeeT YeTKO, [PaMOTHO, 0e3 CYITIECTBEHHBIX HETOUHOCTEH OTBEYaTh HA
MOCTaBJIEHHbIE BOIPOCHL.

Ouenka «yooeénemeopumenvno» — om 61 0o 80 dannoé — TeOpeTNUECKOE COAEPIKAHUE
Kypca OCBOEHO HE IOJIHOCTHIO, HEOOXOAMMBIE MPAKTHYECKHUE HABBIKH PaObOTHl chOpMUPOBAHBI
YaCTUYHO, BBITIOJTHEHHBIE YUeOHbBIE 3a/laHusl cojiepkaT rpyoObie ommOku. Ha sx3ameHe cTymeHT
JEMOHCTPUPYET 3HAHHWE TOJBKO OCHOBHOI'O MaTepuaia, OTBETHI COAEpKAaT HETOYHOCTH, Ccl1abo
apryMEHTHPOBAHBI, HAPYIIIEHA MOCIIEIOBATEIHPHOCTD U3JI0KEHHS MaTepraia

Ouenka «neyooenemeopumenvro» — om 36 00 60 6annoe — TeopeTuIecKoe
coJiep’kaHue Kypca HE OCBOEHO, HEOOXOIUMbIEe TPAKTUYECKHE HABBIKU PaOOTHI HE
c(hOpMHUPOBAHEI, BHITIOIHEHHBIE YUeOHbIE 3aJaHus COJepkKAT rPyOble OMUOKH, TONOTHUTENbHAS
camocTosTeNnbHas padoTa HaJl MAaTepUAIOM Kypca He MPUBEJET K CYIIECTBEHHOMY MTOBBIIIEHUIO
KadecTBa BBHITOJHEHHS y4eOHBIX 3a1aHnii. Ha sKk3aMeHe CTYACHT IEMOHCTPHUPYET He3HAHNE
3HAYUTEIBHON YacTH MPOrpaMMHOT0 MaTepuaia, CylieCTBEeHHbIC OIMOKH B OTBETaX Ha
BOIIPOCHI, HEYMEHHE OPUCHTHPOBATHCS B MaTepralie, He3HAHUE OCHOBHBIX IMMOHSTHN
JACITUTUTAHBI

6. MeTtoauyeckue MaTepuajibl, ONpeesilOlHe MNPOUEeAYPbl OIEHUBAHUS 3HAHWN,
YMeHUil, HABbIKOB U (MJIM) ONbITA JeATeJIbHOCTH
MakcumanpHas cymma (100 6amioB), Habupaemasi CTyICHTOM I10 JTUCHUTIINHE BKIFOYACT
JIBE COCTaBJISIOLIHE:
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— nepeas cocmagnAwas — OLEHKa pPEryJIsIpHOCTH, CBOEBPEMEHHOCTHM M KadyecTBa
BBIMIOJTHEHUS] CTYACHTOM Yy4eOHON paboThl MO M3YYEHHUIO JWCHUIUIMHBI B TEYEHHE Mepuoja
W3Yy4YEeHUS TUCIUILIIMHBI (CeMecTpa, WIM HECKOJIBKUX CeMecTpoB) (cymma — He Oosiee 70 6aioB).
bambl, XxapakTepusyrolue ycrneBaeMoCTh CTYAEHTA 110 AUCHUILTHHE, HAOUPAIOTCSI UM B T€UCHUE
BCEro Nepruoaa 00y4eHHs 3a U3y4eHHUE OTACIbHBIX TEM U BHITIOJHEHUE OTACIBHBIX BUIOB paboT.

— 8mopas cocmasnAwas — OUeHKa 3HaHUU CTyJIeHTa 10 pe3yJbTaTaM MPOMEKYTOUHOM
arrectanuu (He 6osee 30 —6amioB).

Kputepuem oreHku ypoBHS CHOPMHPOBAHHOCTHM KOMIIETEHIIMA B paMKax YydeOHOH
nucuuruibel «YPDA» B VIII cemecTpe sBIsieTcst 3K3aMeH.

OOmuit 6amn Tekymero W pyOeKHOTO KOHTPOJIS CKIAABIBACTCS W3  CIEIYIOIINX
COCTaBJIIONINX MpHIIOKeHHe 2. B TeyeHne yueOHOro mnporecca cTyIeHT 00s3aH OTYUTAThCA 110
TEOPETUICCKOMY MAaTePHATY B MPAKTUICCKUM 3aHSATHSIM: ONPOCH], HHIUBUAYATbHBIC 3aJaHMS.

Llenvto npomesrcymounvix ammecmayuii 0 JUCUUILIINHE SIBJISETCS OLICHKA KauecTBa
OCBOGHUS AUCHUILTUHBI 00y4arOIIUMUCS.

Kpumepuu ouyenku kauecmea 0c60enus OucCyunIuHbl

Ouyenka «omauunon— om 91 0o 100 6annoe — TeopeTHUECKOE COACPKaHNE Kypca
OCBOEHO TOJHOCTBIO, 0€3 MpoOesioB, HE0OX0AUMBIC IPAKTUIECKHE HABBIKH PAOOTHI C
OCBOCHHBIM MaTepuasioM chopMupoBaHbl. Bce mpeaycMoTpeHHbBIe IPOTpaMMOil 00ydeHus
yueOHbI€ 3aJJaHUS BBIIIOJIHEHbI, KAUECTBO UX BBINOIHEHUSI OLIEHEHO YUCIIOM 0aJIJIOB, OJIM3KUM K
MakcuMaiabHOMY. Ha sK3aMeHe cTyieHT JeMOHCTpUpPYET INyOOKHe 3HaHUS PEeAyCMOTPEHHOIO
IporpaMMoil MaTepuaia, yMeeT 4YeTKO, JAKOHUYHO U JIOTMUYECKH MOCIe0BAaTEIbHO OTBEYATh Ha
MOCTaBJIEHHBIE BOIIPOCHI.

Ouenka «xopouwoy —om 81 00 90 6annoe — TEOPETUUECKOE COAEPIKAHUE Kypca
OCBOEHO, HEOOXOIMbIE MTPAKTHYECKIE HABBIKH PA0OTHI C(hOPMHUPOBAHEI, BBITIOJTHEHHBIE
yueOHbIe 3aJJaHUs COJepKaT HE3HAUUTEIbHbIE OIIMOKU. Ha sK3amMeHe CTyIeHT 1eMOHCTPUPYET
TBEP/I0€ 3HAHUSI OCHOBHOTO (ITPOrpaMMHOT0) MaTepHasa, yMeeT 4eTKO, TpaMOTHO, 0e3
CYILIIECTBEHHBIX HETOYHOCTEHN OTBEYATh HA IOCTABJICHHBIE BOIIPOCHI.

Ouenka «yooeénemeopumenvno» — om 61 0o 80 d6annoé — TeOpPETUUECKOE COAEPIKAHUE
Kypca OCBOEHO HE IOJIHOCThIO, HEOOXOAMMbIE MPAKTUUYECKUE HABBIKM pabOThl chOpMUPOBAHBI
YaCTUYHO, BBINOJIHEHHBIE ydeOHbIE 3a7aHus cojiepxkar rpyosle omnOku. Ha sk3ameHe CTyaeHT
JIEMOHCTPUPYET 3HAHHE TOJIBKO OCHOBHOTI'O MaTepualla, OTBEThI COJEp>KaT HETOYHOCTH, cabo
apryMEHTHPOBAHBI, HAPYIIIEHA MOCIEeI0BATEIbHOCTh U3JI0KEHHS MaTepraa

Ouyenka «neyoosiemeopumenvhoy — om 36 00 60 6an1108 — TEOPETHUECKOE
coJlep’kaHWe Kypca HE OCBOEHO, HEOOXOJIMMBbIe MPAKTUYECKUE HaBBIKU paboOThl He
c(hopMUPOBaHBI, BHIOJTHEHHBIC yUeOHBIE 3a/IaHUS COACPIKAT rpyObie OMMOKH, TOTIOTHUTEIbHAS
camocTosiTeNbHas paboTa HaJ MaTepuaiIoM Kypca He MPHUBEAET K CYIIECTBEHHOMY MOBBILICHUIO
KadyecTBa BBINOJHEHHs y4eOHbIX 3afaHuid. Ha sK3aMeHe CTyIeHT JeMOHCTPUpPYET He3HaHHe
3HAYUTEIbHOM YacTH MPOrpaMMHOIO MarepHala, CYIIeCTBEHHbIE OHIMOKM B OTBETax Ha
BONPOCHI, HEYMEHUE OpPHEHTUPOBATHCS B MarepHaje, HE3HaHHE OCHOBHBIX IOHATHH
JUCLUTUIMHBL.

B cootBeTcTBUYM € pEUTUHTOBOM CUCTEMOM TEKYIIIMII KOHTPOJIb MPOU3BOAUTCS TPU pa3a B
TE€YEHHE CeMecTpa MyTeM OalIbHOI OLIEHKM KadecTBa YCBOEHHUSI TEOPETUYECKOro MaTepuania

24



(oTBETBI HaA BOMPOCH) M PE3YJbTATOB MPAKTHUYECKOW EATETLHOCTH (pelieHue 3ajad,
BBHITIOJTHEHHE 33/IaHUH, pEIICHHUEe TTPOOIIeM).

[IpomexyrouHas aTTtecranus (3a4eT) NMPOU3BOAUTCA B KOHIIE CEMECTpa TaKXKE IIyTeM
OayIbHON OLleHKH. VITOrOBBINM pEUTHHT ONpeAeseTcss CyYMMUPOBaHUEM OallsIOB TEKYLIEH OLEHKU
B T€UCHHE ceMecTpa U 0ayUIOB MPOMEXKYTOYHOH aTTeCTallMd B KOHIIE CEMECTpa 0 pe3yibTaTtamMm
9K3aMeHa. MaKCHMaJbHBI WTOTOBBIA peUTHHT cooTBeTcTBYeT 100 Oamram (60 — Texymas
olleHKa B cemecTpe, 40 — mpoMeKyToUHast aTTeCTallHsl B KOHIIE CEMECTpPa).

OneHka pe3ysabTaTOB CaMOCTOSTENIbHOM pabOThl OpraHU3yeTcs Kak eIMHCTBO IBYX (hopm:
CaMOKOHTPOJIb M KOHTPOJIb CO CTOPOHBI MperoiaBaTesl.

CaMOKOHTpOJIb 3aBHCHUT OT OIPEAEICHHBIX KauecTB JINYHOCTH, OTBETCTBEHHOCTH 3a
pe3ybTaThl CBOETO OOYUYCHHsI, 3aMHTEPECOBAHHOCTH B TOJIOKHUTEIBHOM OIEHKE CBOETO TPYAA,
MaTepHaIbHBIX W MOPAIBHBIX CTUMYJOB, OT TOTO HACKOJBKO OOydaeMblii MOTHBHPOBAH B
JOCTHKEHUHN HAWJTy4yIIMX Pe3yJbTaToB. 3a/iaya MpEerojaBaressl COCTOMT B TOM, YTOObI CO3/1aTh
YCIIOBUSL JJIsi BBIMOJHEHHUS] CaMOCTOSITENbHON pPaboThl (yueOHO-METOAMYECKOEe OOecleueHue),
MPaBUJIbHO HCIOJb30BaTh PA3IMYHBbIE CTUMYIBI JJIS pealu3alud 3Toi paboThl (peHTHHroBas
CUCTEMa), TMOBBIIIATh €€ 3HAYMMOCTh M TPAMOTHO OCYIIECTBISATH KOHTPOJIb CaMOCTOSITEIILHOMN
JESITEIbHOCTH CcTyeHTa (POH/] OLIEHOUHBIX CPEICTB).

Kpumepuu ¢hopmuposanusn oyenox no npomercymounon ammecmayuu:

«omnauuyno» (_ OawioB) — TONy4yaroT oOydarouiuecsi, KOTOpble CBOOOJHO
OPUEHTHPYIOTCSI B MaTepuaje W OTBEYarT Oe3 3arpyaHeHuil. OOydarommiics crnocoOeH K
BBITIOJTHCHUIO CJIOKHBIX 3a/IaHWM, TIOCTAHOBKE IIEJIeH W BBIOOpE MyTel MX peanusanuu. Padota
BBITIOJIHEHA MTOJTHOCTHIO Oe3 omuobok, pemeno 100% 3amay;

«xopowoy (_ Oamia) — Moay4yaroT oOydaroIiuecsi, KOTOpble OTHOCUTENIBHO TOJHO
OPUEHTHPYIOTCSI B Marepuaie, OTBEYal0T 0e3 3aTpyIHEHMH, JONMYCKalOT HE3HAYUTEeIbHOEe
KOJIN4ecTBO OmMO0K. OOyyaromuiicsi crocoOeH K BBIMOJHEHUIO CIOXKHBIX 3ajaHuil. Paborta
BBINOJIHEHA TOJIHOCTBIO, HO UMEIOTCA He Oosiee 0JHON Herpy0oil ommOKH M OJHOTO HeloueTa,
He Oosee Tpex HenouderoB. [lomyckaroTcs He3HAYMTENbHbIE HETOUHOCTHU NMpPH PEIEHUH 3ajad,
pemeno 70% 3anay;

«yooenemeopumenvho» (_ 0amioB) — TMOJy4YaloT OOydYaroIIMecs, y KOTOPBIX
HEJ0CTAaTOYHO BBICOK YPOBEHb BIIaJE€HUS MaTepuajoM. B mporecce oTBera Ha 3K3aMeHe
JIOMYCKAIOTCS OLIMOKM M 3aTPyIHEHMs NIPU M3JI0KEeHUU Marepuana. OOydaronuiics npaBUiIbHO
BBITIOJIHWII HE MeHee 2/3 Bcell paboThl WM AONYCTHI He Gosee oJHOM rpy0oil ommoKu U ABYyX
HE/I0ueToB, He Ooyiee OHOM TpyOOH M OJHOM HerpyOoil ommOku, He Oojee Tpex HerpyObIx
omnOOK, OxHOW Herpybou. OOydarouuiics 3aTpyaHseTcs C MPaBHWIBHOM  OLEHKOU
MIPEIOKEHHON 3a1a9d, JaeT HETMOJHBIN OTBET, perieHo 55% 3amnad;

«neyooenemeopumenvno» ( 0auioB) — TOMYyYalOT OOydYarOIIMECs, KOTOpHIE
JOTYCKalOT 3HayuTeNbHble OMmMUOKKU. OOyyarolmuiics HMeeT JIMIIb HayallbHYI0 CTEleHb
OopueHTaluu B Mmarepuaine. B pabore uucio ommOOK M HEIOYETOB MPEBBICHIO HOPMY ISt
OLIEHKU 3 MJIM MPaBUJILHO BBIIOJIHEHO MeHee 2/3 Bcelt paboThl. OOydaronuiicss 1aeT HeBEepHYIO
OIIEHKY CUTYyaluHu, perieHo menee 50% 3anad.

NHANKATOPBI JOCTUXEHUA YcrHbIi onpoc He
OIIK- 2.1 Baaneer: Metonamu ynpaBieHUS NIPaKTHYECKUX 3aHATHAX
3Ha€T XUMHUKO-TEXHOJIOI'MYECCKUMU CUCTEMAMU U HpOBepKa BBITIOJIHSIEMBLX
METOJaMH PETyJUPOBAHUS XUMHUKO-
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MaTeMaTHYEeCKue,
¢dusnueckue,
dusuko-
XHUMMUYECKUE,
XHUMHUYECKHUE
METO/IbI PEIICHHS
3a1aq
npodeccruoHanbHON
JeSITeTbHOCTH

OIIK-4.3
O0ecrieunBaeT
MIPOBEICHHE
TEXHOJIOTHIECKOTO
porecca B MejioM

TEXHOJIOTHYECKUMH TTPOIIECCAMU
YmMmeeer:

OTIPEJICIATH OCHOBHBIC CTATUYCCKUE U
JTUHAMHYECKHE XapaKTePUCTHKU O0BEKTOB,
BBIOMPATH PAllMOHATBHYIO CUCTEMY
pEryIupOBaHUs TEXHOJIOIUYECKOIO
mporiecca, BBIOMPaTh KOHKPETHBIC THUITBI
MpUOOPOB JJI TUATHOCTUKU XUMHKO-
TEXHOJIOTHYECKOTO TPOIIECcCa;

MOJIb30BaThCsl 0a30BOM TEPMUHOJIOTHEH,
OTHOCSIITYSICSL K OCHOBHBIM ITPOIIECCaM U
anrmaparaM XUMHUYECKOI TEXHOJIOTUH;
paboTaTh CO CIIPaBOYHOW JUTEPaTypor —
TaOJUIIAMHU, PACUYCTHBIMHU JTUATPAMMaMU H
HOMOTpPaMMaMH, KOTOpPbIE MpeaHa3HauCHBI
JUTS 00paboTKu pe3yNbTaToB
nabopaTOpHBIX  paboT, a Takxke Uit
pELICHHS TEXHOJIOTHIECKUX 33124

3naer:

OCHOBHBIC ITOHSTHSI TGOI)I/II/I y'HpaBJIeHI/Iﬂ,
CTaTHYECKHE U JUHAMUYECKHE
XapaKTEPUCTUKU OOHEKTOB U 3BCHHCB
yIpaBiIeHUs, OCHOBHBIE BUIBI
ABTOMATHUYCCKUX CUCTEM pel"y.]'II/IpOBaHI/ISI nu
3aKOHBI YIIPABIIEHUS, TUIIOBBIE CHCTEMBI
ABTOMATHUYCCKOI'O ynpaBneHI/m B
XUMHUYECKOHN MPOMBIIIIEHHOCTH, METOIBI U
CpeI[CTBa OINArHOCTUKHN U KOHTpOJ'ISI
OCHOBHBIX T€XHOJIOTHYECKHUX MapaMeTpOB;

OCHOBHBIE  TEXHOJIOTMUECKHE KPUTEPUHU
s dexTuBHOCTH XUMHKO-
TEXHOJIOTMYECKOr0  Tpolecca MU HX
MaTeMaTUYeCKOE BbIPAKEHUE;
HOPMAaTUBHBIE JOKYMEHTHl [0 OXpaHe
Tpyza (I'OCTe1) w  TpymoBoro
3aKOHOAATENbCTBA  JUISL  BBIBICHUS WU
yCTpaHEHUs HEeMoJa/l0K.

pabot

3amyTa BEIOJIHAEMBIX paboT

3a4CT
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7. YYHEBHO-METOJUYECKOE OBECIIEYEHUE JUCIHUITJINHbBI
MOAYJIs)

7.1 Ocnoenas numepamypa

1. OmenkoB A. 0. Cucrembl aBTOMATHYeCKOIO YIIPaBICHMs: TeOpHUsl, NPHUMEHEHMe,
moaeaupoBanne B MATLAB: UMznarensctBo: "Jlans", U3ganue: 2-e uzn., ucop. u jom ,
2013r. 208 c

2. [Tamenko @.®. Ilukuna ['A. OcHOBBI MOJeJUPOBAHHUS IHEPreTHUYECKUX OOBHEKTOB:
W3narensctBo: "®usmarnaut" , 2011r. 464 cTp.

3. CamoitnoB H.A. Ilpumepsl u 3amaun mo Kypcy MaremaTuuyeckoe MoJeIHPOBaHHUE
XHMMKO-TE€XHOJIOTHYecKuX mnpoueccoB: M3n.: "Jlanp" U3znanue:3-e uzad., ucnp. U gom.,
2013r., 176 ctp.

4. Xapnammuaun X.O.00masi XUMH4YecKasi TeXHOJIOrusa. MeTom0JI0Tusl NPOEKTHPOBAHMS
XHMMKO-TEXHOJIOTHYECKUX mpoueccoB: HMznarensctBo: "Jlawp", W3nmanuwe: 2-e wu3fm.,
nepepad., 2013r. 448 c.

5. Memankun B. I1.,byrycoB O. b. KomnblorepHasi oneHka Bo3/1eiicTBHS HA OKPYKAIOLIYI0
cpeay MarucTpajbHbIX TPYOONPOBOAOB: YueOHoe nocooue, M. UHOPA-M, 2012r.

7.2 /lonoanumenvnas numepamypa

1. Pusnmyenxo I'.1O., Pyoun A.b. Marematuueckre Moienu OMOIOTUYECKUX MPOIYKIIMOHHBIX

npoiieccoB. M., 1993,

2. M.buron, [Ix.Xapnep., K. Tayncenn. Dxonorus. Ocobu, mOmyssiiiuu U cooOrecTsa., Tom 1,

2..M., Mup. 1989

3. FO.M.Ceupexes, O./].Jloroder. YcroitunBocTh Oronoruueckux coodiects. M., Hayka, 1978, 352

C.

4. bonmapenko H.®. "MogenupoBanue TpPOAYKTUBHOCTH — arposkocucreM”. JL,  1982;

5. Topctko A.B., lom6posckuit FO.A., CypkoB ®@.A. Mozenu ynpaBiaeHHs SKOIOT0-d5KOHOMUYECKUMH

cucreMamu. M., 1984.

6. Jbxebdepc [I."Benenune B cCHCTeMHBIM aHamW3: TpuMeHeHne B Hkonormu’, M., 1981

7. 3acmaBckmii  BI'., TlomysxtoB P.A. VYnpasnenwe 5konorvueckuMu — cuctemamu.  M..1988

8. Memoys J.X.Menoys JJI, Pammepc M. "3a mpememamu pocra" M., IIporpecc. 1994.

9. Topwm Jhxk.  Maremammueckie Momei B (usuonorvd - pactenmwil.  Kue, 1982

®panc  hx, Topwm Jhx. "Maremammueckue Moo B CcelbCckoM  xozsiicree’, M., 1987,

7.3 Ilepuoouueckue uzoanusn
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1. BunGepr [I'.I. DHeprernueckuii MNPUHIUI HW3Y4YCHHS TPOPUUECKUX CBS3EH W
MPOAYKTUBHOCTH JKOJIOTUYECKUX cucTeM // 3oonorudeckuit sxypHai. 1962. T. 41. Bpm. 11.
C. 61-66.

2. Tamapun IL.B., IlImuar B.M. CpaBHUTEIbHBIM aHAIU3 HEKOTOPHIX KOA(P(HUIIMEHTOB
cxonactBa: B kH. «Ycmexu Owomerpum». — JI.: M3a-Bo JleHuHr. oGmiecTBa €CTECTBOWCII.,
1975. - C. 45-54.

3. A.®. KynpsimeB O maremaTtu3anuu HayyHoro 3Hanus // @wuiocodpckue Hayku, 1975, Ned,
c.137

4. Aungpromenko M.H., CoseroB b.f., fxomeB A.C. m gp. ®Punocodckue OCHOBBI
MO/JICIIMPOBAHUS CIIOKHBIX CHCTEM yrpaBieHus / CUCTEeMHBINA MOIXOA B TEXHOJIOTHMYECKHX
Haykax (Meromonoruueckue ocHoBbl): COopHuk Hayunblx TpynoB —JI.: M3n. AH CCCP,
1989, c.67-82

5. Usanos B.T. MaremaThueckoe  MOJECIUPOBAHUE. Monenmn

6. npornosupoBanus.(MeToguueckue yKa3aHMsl JJIsl CaMOCTOSITEIbHOM paboThl 1O  Kypcy
LUIIC) — Yoa, 1988, 47 c., c.12-14

7. MouceeB H.H. Anroputmsl pazsutus. — M.: Hayka, 1987, c. 189-200.

7.4 Hnmepnem-pecypcoi

1. http//www.vevivi.ru

http//do.gendocs.ru»
http//knowledge.allbest.ru

http//portal.tpu.ru
http//fs.nashaucheba.ru

AN O i

http//lib.znate.ru»

7.5 Memoouueckue ykazanus K 1a00pamopHvIM 3aHAMUAM
1. TlerpoB A.A. DxoHomuka. Mojaenu. Beraucnurenbusiii skciepumenT. - M.: Hayka, 1996, 251

C.

7.6 Memoouueckue yKazanusa K RPAKMUYECKUM 3AHAMUAM
1. HBanos B.T. MaremaTtndeckoe MOJICIIUPOBAHUE. Monenn ONTUMHU3ALIUU
(Meronuueckue ykazaHus JUIsl caMOCTOSITeNNbHOM paboTel mo kypcy HUIIC) — VYa, 1988, 50
c.,c4
2. HMBanoB B.T. Marematuueckoe wmojenupoBanre. Mojenu ONTHMaIbHOTO YIpPaBIECHUS
(Metoanyeckue yka3aHus Il caMOCTosITeNIbHOU paboTsl 1o kypcy IHUIIC) — Ya, 1988, 47 c.,

c.2.
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7.7 IIpocpammnoe obecneuenue coepemennvix UHPOPMAYUUOHHO-KOMMYHUKAUUOHHBIX
mexnono2uii
1. T'ynerses A.K. MATJIAB 5.2. Umwuranmonnoe moaenupoBanue B cpene BUHIOVYC:
[Ipaktuueckoe nmocodue.- CI16.:KOPOHA npunT, 1999. - 288 c.
2. IIsuTn P. MeToibl CHCTEMHOTO aHaJIM3a OKpYyXatromen cpeasl. — M.: Mup, 1979. — 214 c.
3. Kactu JIx. bonbmme cucrembl. CBSI3HOCTD, CIOKHOCTh U KaTacTpodbl. — M.: Mup, 1982. —
216 c.
4. Camapcxuiit A.A., I'ymia A.B. Yncnennbie metonpl. —M.: Hayka, 1989,432¢.,c.11
S. IletpoB A.A. DxoHoMmuka. Mojenu. BeruncnurenbHbli skciepumMenT. - M.: Hayka, 1996, 251

C.

8 MartepuajibHO-TEXHUYECKOE o0ecnedyeHne JUCHUIIIUHBI

MunumaneHo HeoOxomumbld s peanusanuu  OIIOII  mepeueHr MaTepuanibHO-
TEXHHYECKOTO OO0ECIeUeHHUsI BKIIIOYAET B CeOs: JICKIIMOHHBIC ayauTOpHH (00OpyIOBaHHBIC
BUJICONIPOCKIIMOHHBIM 000PYIOBaHUEM JIJIsl MPE3CHTAllui, CPEACTBAMH 3BYKOBOCIIPOU3BEACHUS,
HKpAaHOM W HMMEIOIINE BBIXOJ B CeTh VIHTEpHET), MoMenIeHus Il TPOBEACHHUS CEMUHAPCKUX U
MPAKTUYECKHUX 3aHATUH (000pyAOBaHHBIE Y4eOHOM MeOenbl0), KOMIBIOTEPHBIE KIAcChl U Jp. (€
coomeemcmeuu ¢ OI'OC, yueonvim nnanom u cnpasku MTO).

[To mucuunnunae «Mogenupoanne XTID» nmeercst npe3eHTanus MO OTAEIBHBIM TeMaM
Kypca, Io3BoJIsItoas Handoee 3 HEKTHBHO OCBOUTH NIPEICTABICHHBIN YIeOHBI MaTepHall.

MarepuanbHO-TEXHUYECKOE OOecCreyeHne UCHHUIUIMHBI (TEeXHUYECKHE CpEJICTBa,

nabopaTopHoe 000pyIOBaHME U JIp.) MPEICTABIECHO B Ta0M.

Mam epuUalbHO-mexXHuuecKoe obecneuenue Oucuunﬂuu bl

Ne HaumeHoBaHue (KOMIIBIOTEPHBIE KJIACCHI, Aynuropun
n/n yueOHbIe JJadopaTopun, 000py/10BaHue)
1 VYuebHbie m1abopaTopun ['maBHbIi KOpITYC, 210, 214,
215,217 ayn.
2 VYyeOHnas 1abopaTopusi, OCHaIllEeHHAs] KOMITbIOTEpaMU ['maBHbI1 KOpITyC 222
(12 mt.)
3 JlaGopaTopHas mocyia v MPUHAIC)KHOCTH TSI I'maBHbI KOpITYC, 212, 214,
IIOATOTOBKA MOHOMEPOB U CHHTE3a II0JIMMEPOB 215,217 ayn.

(xos10B1, MpsiIMBIEC U 0OpPATHBIE XOJIOIUIBLHUKH,
MPOOUPKH, MUTIETKH, MEPHBIC IIWIHH]IPHI, HACAIKH,
AJUIOHXH, Yamku [leTpu, cTakaHbl, BOPOHKH,
IITaTUBBI, PUIBTPHI, €PN TAO0OPATOPHBIE,

TEPMOMETPHI)
4 JlaGopaTtopHoe 000opyioBaHME AJIsl CHHTE3a U I'nmaBHsIi Kopyc, HOLL
HCCJIEIOBAHMSI TIOJIMMEPOB (TEPMOCTAT KUIKOCTHOM, «TIOJIUMEPBI U KOMITO3UTHD»,
MEIIAJIKU IEKTPUUECKHUE, INHEUHbIE 215 ayn.

aBroTpanchopmaropsl JIATP, BogsHbIe nin
necyaHble 0aHU, dJEKTPHUECKUE TUTUTKH,
Brucko3umeTpol BIIX, pedpakromerp, Bechl
aHAJIMTUYECKUE, BECHI TEXHUYECKHE, ITKa(bI
cymniabHble, pH-MeTp, ycTaHOBKa U1 onpeeneHus

29




TEMIIEpaTypbl pa3MATr4eHus, yCTaHOBKA IS
TypOMJIUMETPHUIECKOTO TUTPOBAHUS)

5 OOGopynoBaHue I UCCIEA0BaHUS TTOJIUMEPOB I'maBubIii kopryc, HOL]
(muddepeHMaBbHBIN CKAaHUPYIOIIHA KAIOPUMETP «MOJUMEPHI U KOMITO3UTBI»
Setaram DSC131 EVO, UK-cniektpomerp,
pa3pbIBHAs MaIlIMHA, TPECC TOPSUETO MPECCOBAHUS,
puOOPHI 715 OIpeieIeHHs] TeMJI0CTOMKOCTH,
OTHECTOMKOCTH, YIAPHOHN BA3KOCTH, TBEPAOCTH
MIOJINMEPOB, KOH-KaJIOPUMETP)

[Tpu poBeieHUY 3aHATHH JIEKIIMOHHOTO THITA, CEMUHAPCKUX 3aHITUH HCIIOIB3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE 0Decnedenue:

—  IIpoayktsr Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) nmoanucka (Open Value Subscription) Ne V 2123829;

—  AnTtuBHpycHOe nporpammuoe obecrieuenue Kaspersky Endpoint Security
Cranpmaptabiid Russian Edition Ne munensuul7E0-180427-050836-287-197;

— AltLinux (AnsT OGpa3zoBanue 8) Ne AAA.0252.00;

€800600HO pacnpocmpansiemvle npocPamMMblL.

— Academic MarthCAD License - MaTeMaTHu4ecKoe MporpaMMHOE 0OeCTICUeHNE,
KOTOPOE MO3BOJISICT BBITIOJIHSITD, aHAJIM3UPOBATh BYKHEUIIINE WHKCHEPHBIC PACUYCThI U
0OMEHUBATHCS MU,

—  WinZip mis Windows - mporpaMm AJis CKaTUs U PacliakoBKU (ailyioB;

— Adobe Reader st Windows — nporpamma juist urenust PDF ¢aiinos;

—  Far Manager - KOHCOJTbHBIN (hailJIOBBII MEHEKED ISl ONIEPAIUOHHBIX CUCTEM
cemeiictBa Microsoft Windows.

J151s cTyIeHTOB ¢ OrpaHMYE€HHBIMH BO3MOXHOCTSMU 3/I0POBBS CO3/1aHbI CTIELUATbHBIE YCIOBUS
JUIsl IOJy4eHus1 00pa3oBaHus. B 1ensx 10CTyMHOCTH MOTy4eHUs BBICIIEro 00pa3oBaHMs MO
00pa3oBaTesIbHBIM ITPOrpaMMaM UHBAJIMIAAMH U JIMIIAMH C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU
3/10pOBbsl YHUBEPCUTETOM oOecrieunBaercs: 1. AlbTepHaTUBHOM Bepcuel opuInanbHOro caifTa
B ceT «MHTepHeT» 11t cnaboBuaamux; 2. [IpucyTcTBUe accucTeHTa, 0Ka3bIBaIOIIErO
oOyyaromemMycs He00X0AUMYI0 MOMOIIb; 3./1J11 MHBAJIMAOB U JIUI] C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbsI 110 CIIyXy — AyOJIMpOBaHKE BCIYX CHPaBOYHON MH(OpPMAIIUU O
pacrucaHuy y4eOHBIX 3aHATHI; oOecriedeHne HaUIeXkKalMMH 3BYKOBBIMHU CPE/ICTBAMU
BOCHPOM3BeIeHUS HHPopMalK; 4. [ MHBAJIMOB U JIUI] C OTPAHUYEHHBIMUA BO3MOXHOCTSAMU
3/10pOBbs, UMEIOUINX HapYyIIEHUs ONIOPHO-IABUIAaTEIbHOTO alllapara, Co3/1aHbl MaTepHaJIbHO-
TEXHUUYECKHE yCIIOBHS 00ECIeUnBalolie BO3MOKHOCTh OECIIPENITCTBEHHOTO 10CTyIa
oOyyaromuxcst B yueOHble TOMEIIEHUs, 00bEKTY MUTAHUS, TYaJIETHBIE U APYTHe MOMEIICHHUs
YHUBEPCUTETA, a TAKXKe MPeObIBAHNS B YKA3aHHBIX MOMEIIEHUAX (HAIUYUe pacIIMPEHHBIX
JIBEPHBIX MIPOEMOB, TOPYYHEN U IPYTUX MPHUCTIOCOOICHU).
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B pab0OYyIO0 IIporpamMmy Mo AUCHUIUIMHE «Moaenuposanue XTI 110 HANPaBICHUIO

JUCT NBMEHEHUI (JIOITIOJTHEHUI)

noaroroBku 18.03.01 — XuMuueckas TexHosnorus (ypoBeHb OakamaBpuara) Ha 202
/202 y4eOHBIH TOJ

Neni/m

JyieMeHT (IYHKT)
PI1J1

IlepeyeHb BHOCMMBIX
N3MeHeHHu
(1OTOJTHEeHH )

IIpuMmeuyanue

OO6cyxeHa U peKOMEHI0BaHa Ha 3aCeIaHuU Kadeapbl OpraHMuecKol XUMUU U

BBICOKOMOJIEKYJISIPHBIX COECAMHEHUIN
IIpotokon Ne 1 « » 202 r

3aBenyrouuii kadeapoit

10.A Mankannyes.
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