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1. Ileau u 3aga4m 0CBOEHHSI TUCHUIIIHHBI

CoBpeMeHHOE XMMHKO-TEXHOJIOIMYECKOe MPOU3BOJICTBO IMPEACTABISAECT COOOM CIIOXKHYIO
XUMHKO-TexHOoJoruueckyto cucremy (XTC), cocrosiiyro n3 O0IbIIOro KOJNYeCTBA alapaTroB U
TEXHOJIOTHYECKUX CBsize Mexay Humu. CremoBarellbHO, Tpu pa3padoTke HoBod XTC wmm
MOJCpHHU3allMM  CYLIECTBYIOLIEH,  OCHOBHas  3ajJadya  3aKJIOYaercss B CO3JaHHUHU
BBICOKO9()(DEKTHBHOTO XMMHUYECKOTO MPOU3BOJCTBA, T.€. TAKOTO OOBEKTa, KOTOPBHIA MO3BOJHT
NOJy4aTh MPOJIYKIMIO 33JaHHOTO KayecTBa B TpeOyeMoM oObeMe Hanbojee SKOHOMHYECKH U
9KOJIOTUYECKH  LenecooOpasHbiM — myTeM.  JucuuruimHa — «MopaenupoBaHHe — XMMHUKO-
TEXHOJIOTUYECKUX MPOLECCOBY MpPEeAHAa3HaYeHa AJIS MCIIOJIb30BaHMsl CTYACHTAaMH MTPAKTUYECKHX
3HaHUH B 00J1aCTH MMOCTPOSHUS MAaTEMATHIECKUX MOJIEJICH TIOBEACHUS TEXHOIOTUYECKIX CUCTEM.
B coorBercTBHME ¢ mporpammoll Kypca B JIEKIMOHHOM MaTepHalle M3JI0KEHbl O00Iue
XapaKTEePUCTUKN XHUMHKO-TeXHosoruyeckux  mnporeccoB (XTII), XUMHKO-TEXHOJIOTMYECKUX
cucreM (XTC), 3agauu, pemaemble npu npoektupoBanuun XTC, MeTOAbl CUHTE3a U OCHOBHBIE

meTobl pacuera XTC.

esbro Kypca SBISIETCS OCBOCHHUE CTYJCHTAMU OCHOBHBIX IIPUHIMIIOB U METOJIOB CUHTE3A,
aHaJii3a, MOJICIMPOBAHUS M ONITUMU3AIIMU TEXHOJIOTHYECKUX CXEM PEaIbHOTO IPOU3BOJICTBA, T.€.
3aMKHYTBIX W PAa30MKHYTBIX XHMHUKO-TEXHOJIOIMYECKUX IIPOLECCOB M CHUCTEM C YYETOM
B3aUMOJICHCTBUSL MEXKIY anmaparamMd MPU CYIIECTBYIOIIMX OTPAHMYCHUAX W TPEOOBAHUSX IO
MPOU3BOAUTENBLHOCTH U KQUECTBY MPOAYKIUH.

3agaum AMCUMIJINHBI:
- U3YYUTh aKTYyaJIbHOCTB U LIEJIb MATEMAaTUUECKOTO MOJEITMPOBAHMUS;
- PacCMOTPETh OCHOBHBIE XMMUYECKHUE IIUKJIIBI KPYTOBOPOTA BEIIECTB U MPUMEPHI MOJAEIIEH 3TUX
ITUKJIOB;
- onpenenuTb metoasl ontumusanuu X T1I;

- N3Y4YUTh OCHOBHBIE IIPOrpaMMHbIE IPOAYKTHI 17151 pacyera XTC;

2. Mecto nucuuminnsel B ctpykrype OOII BO

HucuuruimHa  (Monyns) «MojenupoBaHHe XMMHKO-TEXHOJOTMYECKHX —IPOILIECCOBY
OTHOCHUTCSI K JUCHUIIIMHAM BapuatuBHoW udactu bioka 1. (b.1B.02.) y4eOHOro mnana u
OpPTaHUYHO CBSI3aH CO MHOTUMU JTUCIUIUIMHAMU €CTECTBEHHOHAYUYHOT0 IIUKJIA (XUMUeEH, (PU3UKOMH,
Ouonoruei, reorpadueii, yueHuem o rumapocdepe, yaenueM o omochepe u np.) JAucuumiuHa
U3y4yaeTcs BO BpeMsl B T€UEHHUE 7-T0 ceMecTpa KBanupukanuu — 6akanasp. opmMoii oTyeTHOCTH

B KOHIIC 1-ro CEMCECTpa ABJISACTCA 3a4CT.



3. TpeOoBaHus K pe3yJibTATAM OCBOEHHS COJAEPKAHUA TUCHUILINHBI

[Tpouiecc u3y4yeHUs TUCIUILUIMHEI HAIPaBIieH Ha (POPMUPOBAHHUE DIIEMEHTOB CJICIYIOIINX
koMnereHnui B coorBercTtBur ¢ ®I'OC BO u OIIOII BO 18.03.01 XumMuuyeckasi TEXHOJIOTHSA
10 HAMPaBJICHUIO TIOJITOTOBKH (YPOBEHB OaKajgaBpuaTa):

IIpodeccuonanbubix komnerenunii (IIK) no Bugam npodeccnonaibHOi 1eATEJIbHOCTH:

AHaJII/ITI/I'-leCKaSI, HAYYHO-HCCIeA0BaATEC/IbCKasA eATC/IbHOCTD:

IIK-16 crocoOHOCTHIO IAHUPOBATH U MPOBOJAUTH (PU3NYECKUE U XUMHUYECKHE
AKCIEPUMEHTHI, IPOBOIUTH 00pabOTKY MX pe3yJIbTaTOB M OICHWBATH IMIOTPEITHOCTH,
BBIJIBUTATh M YCTAHABJIMBATH TPAHUIIBI UX IPUMEHEHHSI, IPUMEHITh METOIbI
MaTeMaTHYECKOTO aHAJIM3a U MOICITMPOBAHUS, TECOPUTHUECKOTO U KCIIEPUMEHTAIILHOTO
UCCIIEeIOBAaHHS
3HATh: METOJBl OICHKH MapaMeTPOB MaTeMaTHYECKUX MOJENIeil W yCTaHOBICHUS HX
aJICKBATHOCTH pealbHOMY OOBEKTY; METOJbl TEOPHM HCKYCCTBEHHOI'O HWHTEIJIEKTa; OJHO- U
MHOTOKPUTEPUAIIbHBIE METOABI ONTHMHU3ALMH; TPUHIMIIBI MOJCIHPOBAHUS TEXHOJIOTUYECKUX U
NPUPOTHBIX CUCTEM;

yMeThb: IPUMEHSATh METOABI M PUHIIUITEI MOJICTTUPOBAHUS M ONITHMHU3AIINY;

BJIa/1eTh: METOJIaMH HCII0JIb30BaHNUs TAKETOB MPHUKJIAAHBIX IPOrPaMM IS peIeHHs 3a1a4

METOJaMH UX CPABHUTCIIBHOT'O aHAJIM3a U OIIEHKOM B(I)(I)CKTI/IBHOCTI/I UX IMPUMCHCHU.

4 Coaepxanme M CTPYKTYpPa AUCHMILIMHBI (MOAYJIs1)
4.1 Ta6nmuna 1 CopepxxaHue pa3iesioB AUCHMIUIMHBI, HEPEYEeHb OUECHOUHBIX CPEOCmE U
KOHmMPOIUpyemoix KOMnemenyui

Copaepixanue pasiena Kon ®opma
Ne HaumenoBanue KOHTPOJIUPYEMOM Texymero
pasaena pasaeJa KOMIIETCHITIH
(nwm ee yacTu KOHTPOJIH
1 2 3 4 5
OCHOBHBIC TIOHATHS U IIK-16 nmp, P, K,
onpexnenenus. [Ipenmer PK, T.

JUCIIUILINHEL. 3HaYeHHE
MOJEJIMPOBAHUS B HAYYHBIX
HUCCIENOBAHUIX U

Mertonsl IIPOMBILUIEHHOW MTPAKTHKE.

1 MozenupoBanus | ConepxaHue TUCIHUIUINHEL.
1 00J1aCTH UX Ponb Teopernueckux u
IIPUMEHEHUS. JKCIIEPUMEHTAIIbHBIX METOZ0B

B HCCJIIENOBAaHUIX. BUabI
o00MsT, MOACITH U
MoaenupoBanue. duzndeckoe
A MaTeMaTHYECKOe
MOJIEITUPOBAHUE.




AJIEKBaTHOCTH MOJIEJIEH.
MopenupoBanue Ha 9BM

OCHOBBI knaccudukanus | IMMK-16 np, P, K,
METOJ0B HUCCIEIOBaHUM. PK, T.
Kubepneruka. VYmnpasneHue.
Cucrema, 0OBEKT, MpoIECC.
OcHoBHBIE CocTaBieHue U  PEIICHUIO
HOHSTHS U TG depeHIaIbHbIX
ompeeIeHUs YpaBHEHUN,  OINHCHIBAIOIINX
MPOLIECCHI XAMHUYECKON
texHosorud.  CTpyKTypHBIE
CXEMBI 00BEKTOB XMMHUYECKOU
TEXHOJIOTHH.
OCHOBHBIE noustus | IIK-16 np, P, K,
MareMmaruueckoe | XHMHUECKOHN KUHETHUKH. PK, T.
OIKUCAHNE OCOOEHHOCTH  TETEPOTCHHBIX
IIPOLIECCOB XUMHNYCCKUX IMpoIecCCoOB.
XUMHYECKOTO MeTtopl OITpEICIICHUS
IIpeBpaICHUA KHMHCTUYCCKHX XAPAKTCPHUCTHUK
(KUHETHUYECKHE XUMHYECKHX peaKuuid.
MOJIEIH) ITocTpoeHne  KMHETHYECKUX
Moieei
Xapakrepuctrka xumudeckux | I[K-16 nmp, P, K,
peakTopoB. Maremarnuyeckue PK, T.
MOJIEITH XHUMHAYECKHX
pEaKkTopoB WJ1eaIbHOTO
nepeMeIInBaHus u
MaremaTtuueckue
HJIeaIbHOTO BBITCCHCHHUSI.
MOJICITH
HMIHECKIX CpaBHeHue XHUMHUYECKHX
pEaKkTopoB WJ1eaJIbHOTO
peaKkTopoB
MepeMeNINBaHusg U UJeallb-
HOTO BBITCCHEHUS.
MaremaTtuueckas MOJIEb
Kackaja peaKkTopoB
UJICATHHOTO TIEPEMEIINBAHUS
Knaccudukanus u oomuit Bun | [K-16 np, P, K,
YPaBHEHUN  CTaTUCTUYECKHUX PK, T.
MoJIeseH. CraTucTUYeCKUe
MOJEeIN OOBLEKTOB Ha OCHOBE
CTaTUCTHYECKUE | HACCHBHOTO M aKTHBHOI'O
MaTeMaTUYeCKHe | IKCIIepUMEHTa (TIOMHBIA |
MOJIENH JpOOHBI (bakTopHBII
HKCIIEPUMEHT).
CTratucTHYecKue MOJIETH

obnactu ontuMyma OOBEKTa
MCCIICIOBAHMS

4.2 Taonuya 2. O61masi TPyA0€eMKOCTH AUCHHUIIMHBI COCTABJISIET

___3a4eTHBIX eIMHML (__4acoB)

4.2 CTpyKTYpa TUCHHUILUIHHBI

OO6m1ast TpyI0eMKOCTh TUCIMIUIMHBI COCTaBIISAET 3 3aueTHble enuHuIlbl (108 yacoB)




Tpy0eMKOCTb, YaCOB / 3a4ETHBIX

€IMHHUIL
Bun paboTbl Cenectp
Ne | BCETO
O01mas Tpy10eMKoCTh (B 4acax) 108 108
KonraktHasi pa6ora (B yacax): 42 42
Jlexyuonnvie sanamus (J1) 14 14
Ilpakmuueckue 3anamus (113) 28 28
Cemunapckue 3ansamus (C3) He
He npedycmompenwi
npeodycmMompensl
Jlabopamopuwie pabomut (JIP) He npedycmompens He
npeodycmMompensl

CamocTosiTeJIbHast ﬁaﬁoTa (B 4acax), -

PacuetrHo-rpaduueckoe 3aanue

Pedepar (P)

Occe (D)

Kontponbnas padota (KP)

CaMocCTOSTEIIBEHOS HN3YUCHUC pa3ZiCIOB

Kypcogoii npoekt (KII), kypcosas padora (KP He
yp p (KID), kyp p (KP) He npenycmorpena
peTyCMOTPEHA
[ToaroTroBka U MPOXOXKAECHNUE TPOMEKYTOUHOM
aTTecTaluu
Bua npomMe:xyTo4YHOH aTTeCTAlMH 3a4er 3ayer
Taoauua 3. lexuuu
Pa3nesibl AMCHUIIMHBI, H3Y4YaeMble B CeMeCTpe
KomnuectBo wacos
No Bue-
pas- HaumeHnoBanue pa3aciioB AYJII/ITOpHafI ayn.
Jena Bcero pabota PaGora
CP
J |13 | JIP
MeTo/ 161 MOICTTUPOBAHUS U 00JTACTH UX
1 AABL MOZEIHP 16 | 241 0 10
MIPUMEHECHHUS
2 | OcHOBHBIE IOHATHUS U ONIPENETICHUS 18 216 0 10
OO0mre MPUHITUIIBI ¥ TAIbl TOCTPOCHHS
3 TS I P 18 |24 0 12
MaTeMaTHYeCKON MOJIEH
MareMatrnueckoe omMcaHue MpoIecCoB
4 | XUMHUYECKOTO IpeBpalieHus (KUHETHYECKUE 16 214 0 10
MOJICIIN )
MatemaTtuueckre MOJIeIN XUMHUYECKIX
5 A 18 | 44| 0 12
pEaKToOpoB




6 CraTucTHYecKre MaTeMaTHIECKHIE MOIETIN 20 2 6 0 12
3ayem
Hmoeo: 108 14 | 28 0 66
Tabnuuya 4. Illpakmuueckue 3anamusn (cemunapckue 3aHAmus)
Ne Ne HaumeHnoBaHue 1a60paTOpHBIX padoT Koua-Bo
azjaesa
pasi 4acoB
1 1,2 CocrapneHnue MO/IeNI MPOBEACHUS XUMHUYECKOTO 2
JKCIEPUMEHTA
2 2 IIpuMeneHnne MeTo1a KOHEYHBIX PA3HOCTEN ISl PEIICHUS 6
TEIUIOBBIX XMMHKO-TEXHOJIOTMUECKUX 3aay..
3 3 CocraBiieHne MOJIENH PEaKkTopa UAeaabHOrO 4
MepeMEILIMBaHuUs IPU UCIIOJIb30BAHNUN
b hepeHIMaTbEHOr0 YpaBHEHHUS
4 4 CocrapneHnre MOJENU MePEMENTMBAHUS TBEPIbIX YACTHIL B 4
anmapate KC npu ucnonb3oBanuu quddepeHnaaTsHOro
YPaBHEHUS C YaCTHBIMU ITPOU3BOIHBIMU
5 Henuneiinble anreOpanueckyue ypaBHEHUS. 6
JIuneitHas anrebpa. Cucrembl IMHEHHbBIX YpaBHEHUHN
6 OO0bIkHOBeHHBIE UG (epeHIInaTbHbIE YPAaBHEHUS: 6
IUHaMu4eckue cucremsl. JngdepeHnnanbtble ypaBHEHUs
B YaCTHBIX MPou3BOJHBIX. CTaTrcTka MHTEpHOsIms
u perpeccusi. CIeKTpaJIbHbBIN aHAIN3
4.5 Tabnuya 5. JlabopaTopHbie padoThl
Ne Koua-Bo
Bonpockl, BLIHOCHMBbIE HA CAMOCTOSITEIbHOE H3YYeHH e
pasaeJa 4acoB
1 2 3
OCHOBHBIE CBOKCTBA MOJIENEN. PerpeccnoHHbIE MOJIETH.
1
Ornpenenenne MakcUMalbHOW nociienoBaTenbHOCTH pacuera XTC.
) Ontummzanusa XTC. Kpurepuil onTUMalIbHOCTH. AHAJIUTUYECKUE U
YHCIIEHHBIE METO/Ibl HAXOKCHHS ONITUMYyMaA.
3 MopaenupoBaHue peabHbIX CUCTEM. BUIbI MOAETUPOBaHUS
Knaccudukanust marematuaeckux mojeneit. CTpykrypa
4 MaTEMaTUYECKUX MOJENEN. BEKTOp COCTOSHUS DKOCUCTEMBI.
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[Ipotieccsl B 3KOCHCTEMAX, BBIACIIEHUE CYIIECTBEHHBIX MPOIIECCOB.
BemiectBennsle, 3HepreTuyeckue U UHGOpMalMOHHbIE TOTOKH.
®DaKTOpbI, OKA3bIBAIOIIUE BIUSHUE HA IKOCUCTEMY: BHEIITHUE U

5 BHYTPEHHUE, CIy4ailHbIe, yIIpaBisgeMble. [ Umore3nl o
(GYHKIIMOHUPOBAHUM SKOCUCTEMBI M €€ KOMIIOHEHTOB. HenpepbiBHOE
U JUCKPETHOE OMKMCAHUE BPEMEHHU KU3HHU MOJICIH.

[Tpumenenne ' IC TexHOMOrNM AJ1s HKOJIOTUYECKOTO
6 MozenupoBanus. [IpencraBienne NpoCTpaHCTBEHHBIX JAHHBIX B
I'cC.

4.7 KypcoBoii npoekT (KypcoBasi padora)

Y4eOHbIM MJIAHOM HE IIPEyCMOTPEH

5. OueHouHble MaTepHaJbl JUIS TeKYLIero KOHTPOJIS YCHEeBAEMOCTH W
NMPOMEKYTOYHOM aTTeCTAlUM.
KOHGLIHBIMI/I pe3YJII)TaTaMI/I OCBOCHUA HpOFpaMMI)I JOUCHUITIIINHBI ABJIAIOTCA

c(hOpMHPOBAHHBIE KOTHUTUBHBIE IECKPUIITOPHI «3HATHY», KYMETh», «BJIAJCTh», PACHUCAHHBIE 110
OTJIENbHBIM KOMIETeHIUAM. DOpMUpPOBAaHUE 3TUX JECKPUITOPOB MPOUCXOJUT B TEUEHHE BCETO
ceMecTpa IO ATaraM B paMKaXxX pa3jJM4yHOro BUJA 3aHATUH U CAMOCTOSATEILHONU PaOOTHI.
B xone uzydyenus TUCHUIUIMHBI IPETYCMATPUBAIOTCS MEKYuuil, pyoescHblil KOHMpPOb U

npoOMENCYMOUHAA ammecmayus.
Ouenounvie mamepuanvl 0na mexkyuiezo KOHmpoas. Llenv mexywezo konmponisa — OLEHKa
pe3yibTaToB pabOThl B ceMecTpe M oOecreueHHe CBOEBPEMEHHOM O0OpaTHOW CBs3M, I
KOpPpeKIIMH OOYYEHHMs, aKTHBH3ALMU CaMOCTOSTENbHON paboThl oOyuwarouierocs. OOBEKTOM
TEKYLEr0 KOHTPOJIS SBISIOTCS KOHKPETH3MPOBAHHBIE pE3yibTaThl o0OyueHHUs (yueOHble
JOCTUKEHUS) 110 TUCHUIUINHE

Ouenounvie mamepuansl 014 pyoexicHo20 KOHmMpPOA. PybescHbiti KOHmpob OCYIECTBISETCS
1o OoJiee UM MEHEE CaMOCTOSITENbHBIM pa3jiesiaM — y4eOHbIM MOJYJISIM Kypca U IPOBOAUTCS 1O
OKOHYAaHUU M3Y4YEeHHUsI MaTepuana MOJyJs B 3apaHee yCTaHOBJIEHHOE BpeMsi. PyOe)XHbIi KOHTPOIIb
IIPOBOJIUTCS C LIEJIBIO ONpeeNICHHs KauecTBa yCBOSHUS MaTepualia yueOHOro Moyis B 1enom. B
TE€YEHNE CEMECTPA IPOBOANTCS MPU MAKUX KOHMPOIbHHIX MEPORPUAMUA NO 2PAPUKY .

Pacnpenesienue 02/10B TEKyLIero M py0e:KHoro KOHTPOJIA

Cymma b6annos
Nen/n Bud xonmpoan Obwas cymma | 1-1 mouka 2-1 mouxka | 3-1 mouka
1- | Hlocewenue 3anamuii 00 10 6annoes 00 3 0. 00 30. 00 46.
2- | Tekywuii Konmponp: 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
Omeem Ha 5 eonpocos om 0 0015 6. om00056.| omOadoS56. | omOoolo.
TlonHblil npaBUIIbHBIA OTBET 1o 15 damnoB 50. 50. 50.
HenonHeIil NpaBUIBHEIA OTBET ot 3 1015 6. orl 1056.| or1m056.| or1 m050.
OTBeT, cozepsKaliii HETOYHOCTH, OLINOKH 00. 06. 06. 00.
Bovinonnenue CAMOCMOAMENIbHBIX
3a0anuil (pewienue 3aday, Hanucanue
pechepamos, doknad, ycce ) om 0 0015 6. om00056. |om00056 | om00oo56
1. | PybestcHulii KOHmMpOJIb 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
TECTHPOBAHUE ot 0- 1o 126. ot 0- 10 46. | ot 0- 10 46. | ot 0- mo 46.




KOJJIOKBUYM

ot 0 1o 180.

ot 0 10 6 0.

ot 0 10 6 0.

ot 0 10 6 0.

Hmozo cymma meKkyuiezo u pyoeicnozo
KOHmpoa

0o 706anno06

00 230.

00236

00 246

IepBrplii 3Tan (0a30BbIH)ypOBEHb) — OLEHKA
«YHOBJIETBOPHTEIBHO»

He MeHee 36 0.

He MeHee 12 6.

He MeHee 12 6

He MeHee 12 6

Bropoii 3Tanm (NpOABHHYTHIN)ypOBeHb) —

menee 70 6.

menee 23 0

menee 23 0

menee 240

OIIEHKA «XOPOIIO0» (51-69 6.)

Tpetuii 3Tan (BbICOKHIi ypPOBeHB) -
«OTJIUYHO»

OLCHKaA

e menee 70 6. He MeHee 23 0. He MeHee 23 6

B kauectBe opM pyOeKHOTO KOHTPOJISI MOXKHO HCIIOJIB30BaTh TECTUPOBaHUE (TMCHbMEHHOE WU
KOMITBIOTEPHOE), TIPOBENICHHE KOJUIOKBUYMA HJIM KOHTPOJIbHBIX paboT. BreimonHsembie paboThI
JOJDKHBI XPAHUTHCSI Ha Kadeape TeYeHUH y4eOHOro roja M mo TpeOOBAaHUIO MPEIOCTABIIATHCS B
VYrpapneHne KOHTposisi KadecTBa. Ha pyOexHbIe KOHTPOJBHBIE MEPOIPUSATHS PEKOMEHIYETCS
BBIHOCUTH BECh ITPOTPaMMHBIN MaTeprall (BCe pa3ieiibl) O AUCIHUILIHHE.

Tekywuit KoHmpoOab YCIIEBaEMOCTH O0CCIICYMBACT OICHMBAHUE XOJa OCBOCHUS
TUCIUIUINHBL  «CHHTE3 TOJMMEPOB» M BKIIFOYACT: OTBETHI HA TEOPETUYECKHE BOIMPOCHI Ha
NPaKTUYECKOM 3aHSATUH, pEIICHUE TPAKTUYECKUX 3a7ad W BBINOJIHCHUE 3aJaHUld Ha
MPAKTUYIECKOM 3aHSATHHU, CAMOCTOSITEIIbHOE BBIMIOJTHCHUE WHIMBUIYAIBHBIX TOMAITHUX 3aJaHUAN
(HanpuMep, pelIeHHE 3a/1a4) C OTYETOM (3aIMTOM) B YCTAHOBJICHHBIN CPOK, HAITUCAHUE JIOKJIAJIOB,
pedepaToB, 3cce, TUCKYCCHH.

OneHka KayecTBa TIOJrOTOBKM HA OCHOBAaHWUHM BBINIOJHEHHBIX 3a/IaHUN  BEIETCS
npenojasaresnieM (C OOCYXIEHHEM pe3yJbTaToOB), OaJIbl HAYUCISAIOTCS B 3aBUCHUMOCTH OT
CJIO)KHOCTH 3a/IaHUs

CpenctBa (OHI  OLEHOYHBIX CPEICTB) OICHKH  TEKYIICH

HpOMG)KyTO‘IHOfI arrecrallum CTyYACHTOB IO HUTOTaM OCBOCHHA JUCHUIIJIMHBI

yCIIEBAEMOCTH U
«CuHTe3
MOJIMMEPOBY TPEJCTABISAIOT COO0O0W KOMIUIEKT KOHTPOJIUPYIOIIMX MaTEePHATIOB CJEAYIOIINUX
BHU/JIOB:

- IpOrpaMMHBIE€ BOMPOCHI CaMOIOATOTOBKH. [IpeacTaBisitor co0oil KOPOTKHE 3a/laHUs B
TECTOBOM BHJE (BOIpPOC-0TBET). [IpoBepsroTCS 3HAHMS TEKYIIEro Marepuana: ypaBHEHUS,
(GOpMYJTUPOBKM 3aKOHOB, OCHOBHBIE TOHSTHS M omnpeaeneHus. CamocTosiTeabHble PadOThI
MPOBOSTCS Ha 1a00OpaTOPHBIX 3aHATUAX B TeueHHe 5-10 MUHYT.

- BONpPOCHl K KoJulokBUymMaM. [IpencraBnsioT coboif 3agaHusl MO TeMaM Kypca.
[IpoBepsitoTCs 3HAHUA TEOPETUUYECKOTO JIEKIIMOHHOIO MaTepuaia, TEM, BBIHECEHHBIX Ha
CaMOCTOSITENIbHYI0 ~ TpopabOTKy, 3HaHHWE W  TMOHUMAaHUE  METOAMK
OKCIIEPUMEHTAJIBHBIX ~ HCCIIEIOBaHUH,

IMPOBCACHUA

YMEHMSI TPUMEHATH TEOPETUYECKHEe 3HaHMs AJis
KOHKPETHBIX peakiuii 1 npoieccoB. Onpochl NpOBOAATCS Ha JIaOOPATOPHBIX 3aHATHSX.

- BOIIPOCHI K KOHTPOJIbHBIM paboTam. [IpencTaBisioT nepeyeHb BONPOCOB MO OCHOBHBIM
pa3nenam Kypca. IIpoBepsieTcs cTeneHb YCBOGHMSI TEOPETHUYECKMX U MPAKTUYECKUX 3HAHUM,
nproOpEeTEeHHBIX YMEHUH Ha PENPOJYKTUBHOM U MPOJYKTUBHOM YPOBHE.

- BOIIPOCHI K 3aueTy. PazpaboTaHHble KOHTPOIUPYIOLIHE MaTepUaIIbl TO3BOJISIOT OLIEHUTD
YCBOEHHSI TEOPETHUECKUX U NMPAKTUUECKUX 3HAHU, MTPHOOPETEHHBIX YMEHUI Ha MPOIYyKTHBHOM
YpOBHE, U CHOCOOCTBYIOT (DOPMHUPOBAHMIO TNPO(PECCHOHANBHBIX U  OOLIEKYIbTYPHBIX

KOMHeTeHHI/II\/'I CTYACHTOB.

Bonpockl K aTTeCTANMOHHBIM KOHTPOJLHBIM PA00TaM 10 NMPOBEPKe OCTATOYHbIX 3HAHU I
(KOJIOKBHYM):
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1. MeToap! aHanu3a MOBEAEHUS XUMUKO-TEXHOJIOTUYECKUX NTpolieccoB. [IpeaBapurenbHas
00paboTka uHpopmaIuu.

2. MeTopl aHanM3a MOBEIEHUS XUMUKO-TEXHOJIOTMUYECKUX MpolieccoB. KoppensunoHHbIi
aHaJIu3.

3. MeTozpl aHaM3a OBEJACHUS XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB. JJMCKpUMUHAHTHBII
aHaJIM3.

4. IlnannpoBaHue SKCIEPUMEHTA B XUMUH U XUMUYECKOH TexHosoruu. [loctpoenue
MaTeMaTHUYECKUX MO/JIeNIeld Ha OCHOBE MOJHOTO (PAKTOPHOIO HKCIIEPUMEHTA.

5. ILtanupoBaHuE SKCIIEPUMEHTA B XUMHUHU U XUMUYECKOU TEXHOJOTUM. [TlocTpoeHue
MaTeMaTHUYECKUX MOJIeNIel Ha OCHOBE IPOOHOT0 (PAKTOPHOTO IKCIIEPUMEHTA.

6. MeTo/p! aHa/IM3a OBEAEHUS XUMUKO-TEXHOJIOTUYECKUX ITpolieccoB. CUCTEMHBIN aHAIN3.
7. MeTroabl aHaIn3a MOBEACHUS XUMUKO-TEXHOJIOTHUECKHUX MPOIIECCOB. PerpeccuonHslit
aHaJus3.

8. MeTonibl aHaIM3a NOBEACHUS XMMUKO-TEXHOJIOTMYECKUX TpolieccoB. KitactepHslil ananus.
9. MeTozp! aHaM3a MOBEJACHUS XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB. JlucnepcnoHHbIi
aHaIu3.

10. MeToibl aHaIM3a TOBEACHUS XMMUKO-TEXHOJIOTUYECKUX TIpoiieccoB . OrieHka
OJIHOPOAHOCTH M BOCITPOM3BOUMOCTH HHPOPMAITUH.

11. JlerepMuHUpOBaHHbBIE U CTOXACTUYECKUE MOEIIH.

12. [TonsTHe Teopuu mo00us.

13.  Pacnpenenenue notokoB B ammapate. CriocoObl mojadn B TOTOK Tpaccepa.

14. Monenu uaealbHOro BHITECHEHUS U HAEAILHOTO CMEIISHHUS.

15.  duddysnonnas u sueeqHasi MOJCIH.

16. KomOuHMpOBaHHBIE MOJICITH.

17. Nnentudukanus rugpoJuHaMUYECKON MOIETH METOI0OM MOMEHTOB.

18. WNnentudukanus nudpy3noHHON U s9eeuHoi Moaeneit.

19. Nnentudukanus KoMOMHUPOBAHHBIX MOJIeNeil. Sueeunas Moiens ¢ OOpaTHBIMU
norokamu. baiinacupoBanue.

20. Penmka. TlapamnensHoe u mociieIoBaTeIbHOE COEUHEHNE 30H. 3aCTOWHAs 30HA.
21. CroxacTHYecKHe MOJICIIN TeINI0O0OMEeHHIKA. MoJIelIi H1eaIbHOTO BEITECHEHUS,

NaCaJIbHOIro0 CMCIICHU .

22.  Slyeeunas u nuddy3noHHAST MOIEIH.

6.2. CsioBapb NOHATHI N0 pa3iesaM IMCHUTIIHHBI

Cucmemunlii n00xX00 — 3TO HaIpaBlIeHHUE HCCIEIOBaHUA OO0BEKTa C pPa3HbIX CTOPOH,
KOMIUIEKCHO, B OTJIMYHE OT paHee NPUMEHSBIIUXCA ((QU3NYECKHX, CTPYKTYPHBIX W T.I.).
Onwupaercs Ha MaTeMaTH4YEeCKOE MOETUPOBAHHUE C UCIOJIb30BAHUEM TEOPUHU MOJ00US, TEOpUHU
HAYYHOTO JKCIIEPUMEHTA, MaTeMaTHYeCKOW CTAaTHCTUKH, TEOPUU AITOPHUTMOB M psla JAPYTHX
(byHIaMEHTAIBHBIX KIACCHUECKUX TEOPHH.

O0beKmHo-0pueHMuUpPoOGaHHblL NOOX00 — TIPUMECHEHHE B 00JIACTH TMPOCKTUPOBAHUS
COBPEMEHHBIX HH(POPMALIMOHHO-YIPABIISIONIUX CUCTEM U ITPOrpaMMHOro odecrnieuenns 9BM npu
aHaJIN3€e ¥ CHHTE3€ CI0KHBIX CHCTEM.

Ilpeomemnaa ob6nacmp — 5TO MBICIEHHO OTpaHMYeHHas 00JacTh  pealbHOU
NEHCTBUTENIFHOCTH WM OO0JIAaCTh WJICANBHBIX TIPEICTABICHUH, TOJIeKAIIas OMUCAHUIO
(MozenMpOBaHUIO) WM UcciaenoBaHuio. IlpeamerHas o067acTb COCTOMT U3 OOBEKTOB,
pa3IuYaeMbIX IO KJIaCCU(PUKAIMOHHBIM MpH3HAKaM (CBOWCTBaM) W HaXOMAANIMXCS B
OTIpENICICHHBIX OTHOUICHUSX (CBS35X), MEXKAY COOOH M B3aMMOACHCTBYIOIIUX ONPEAEICHHBIM
00pa3oM ¢ BHEIIHEH CPEeoi.
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Yepnovlit awuk — TPEACTABICHUE CUCTEMbl. JTa MaKCHMAaJbHO MpPOCTas MOJEIb
MOTYEPKHUBACT /IBA CUCTEMHBIX CBONCTBA: 4EA0CHHOCHY U 000CO01EHHOCHb OT CPEIbL.

Oo0vexm — Bce TO, Ha UTO HAIPaBJIEHA YeJIOBEUECKas IeATeIbHOCTh. [IpyrumMu ciioBamMu —
39TO BCE TO, YTO MBI BOCIHPHUHMMAaeM KaK HEYTO LeJoe, peajbHO CYIIECTBYIOLIEE, WU
BO3HHKAIOIIIEE B HAIIIEM CO3HAHMU M 00Ja1atomiee onpeeeHHBIMI CBOMCTBaMHU.

Ceoiicmeéo — xapakTepHasi 0COOCHHOCTh 00BEKTa, KOTOpask MOXKET ObITh KaYECTBEHHO U
KOJINYECTBEHHO OLIEHEHA UCCIIEI0BATEIIEM.

Ilapamemp — BHYTpEHHEE CBOMCTBO 00BEKTa, MPENICTABIISIONIEe COO0 CBONCTBO CPEbI,
BIIMSIONICH Ha TapaMeTphl HCCIeTyeMOro 0OBEKTa UM MOJICIH.

@akmop — BHEIIHEE CBOMCTBO OOBEKTa, MpEACTaBIsioNIee COOON CBOMCTBO Cpenbl,
BJIMSIONICH Ha TapaMeTphl UCCIEyeMOro 0OBEKTa HITH MOJEIIH.

Opuzunan — o0OBEKT, C LEIbI0 U3YUEHUsI KOTOPOTO MPOBOSATCS UCCIEA0BaHUS.

Mooens — 5TO MBICJICHHO TpEACTaBIsAeMas WIM MaTepUAIbHO peali30BaHHAsI CUCTEMA,
KOTOpasi, 0TOOpakasi MJiu BOCIIPOU3BO/I OOBEKT UCCIIEIOBAHUS, CIOCOOHA 3aMelIaTh €ro TakK, YTo
ee M3ydeHHe JIaeT HOBYIO MH(OpMAIIHIO 00 3 TOM 00BEKTE.

Mamemamuueckaa modenp — TPEACTABISET COOOW COBOKYIMHOCTh MaT€MaTHYECKUX
COOTHOIIEHUI. B KOHEYHOM HTOTe MOJ MOJENBIO CHCTEMBI IMOHMMAETCS ONHCAHHE CHCTEMBI
(opuruHana), orodpaxaroliee ONnpeAeeHHYI0 TPYIIy €€ CBOWCTB. YTJIyOJeHHe OMHCAHUS —
JeTaTH3aIHsi MOJICIIH.

Dnemenm — mpocTeiias HeenuMas 4aCTh CUCTEMBL, T.€. 3TO MPEAes YWICHEHHS CUCTEMbI
C TOYKM 3pEHHS pEIICHHs KOHKPETHOH 3adaydl M TOCTaBleHHOW menu. Cucremy MOXKHO
PacUJICHUTh Ha DJIEMEHTHI Pa3IMUYHBIMH CIIOCO0OAMU B 3aBUCUMOCTH OT (POPMYITUPOBKH LIETH U €€
YTOYHEHUS B MPOLIECCE UCCIICTOBAHMS.

Cucmema — MHOXECTBO 3JIEMEHTOB, HAXOMASIIUXCS B OTHOLIECHUSX U CBA3SIX IPYr C
JIPyrom, KOTopoe 00pa3yeT OINpeIesIeHHYIO IIeIOCTHOCTD, €TMHCTBO.

Kubepnemuueckan cucmema — 5TO MHOXXECTBO B3aUMOCBS3aHHBIX OOBEKTOB —
AIIEMEHTOB CHCTEMBI, CITOCOOHBIX BOCIIPHHUMATh, 3alIOMUHATH U TIepepadaTsiBaTh HH(OPMAIIHIO,
a Takke oOMeHuBaThCs nH(popMmarend. CrucreMa BKIIOUAET TaKXKe CBA3H MEX]Y JIEMEHTaMHU.

Haocucmema — okpyxaroriasi CHCTEMY cpefia, B KOTOpOH (YHKIIMOHUPYET CUCTEMA.

Buewnas cpeda — MHOXECTBO 3JIEMEHTOB, KOTOPbIE HE BXOAAT B CUCTEMY, HO U3MEHEHUE
UX COCTOSIHUS BBI3BIBAET U3MEHEHHE MTOBEICHHS CHCTEMBI.

Iloocucmema — TOIMHOXKECTBO 3JIEMEHTOB, PEAIM3YIOIIUX IIeJH, COIJIaCOBAaHHBIE C
[ENISIMU CHCTEMBI (HalpuMep, TIOACUCTEMA MOKET OCYIIECTBIISITh YaCTh IIETIEH CHCTEMBI).

Obvedunenue 08yx cucmem — CUCTEMA, COCTaBJICHHAS M3 DJIEMEHTOB OOBEIUHSIEMBIX
CHCTEM.

Ilepeceuenue 08yx cucmem — CHUCTEMa, COCTOALIAs W3 HJIEMEHTOB, MPHHAIEKAIIUX
OJIHOBPEMEHHO 00OUM 3THM CHCTEMaM.

Cucmema-ynugepcym — o0beIMHEHNE CUCTEMBI U €€ CPEIbL.

Cmpykmypa cucmembl — O5TO COBOKYITHOCTH JIIEMEHTOB M CBSI3€H MEXIYy HHMHU.
CrpykTypa MOXXeT OBITh NpeICTaBiIeHa TIpapHUuecKd, B BHUJEC TEOPETUKO-MHOKECTBEHHBIX
OTIMCaHWIA, MATPHIL, TPAQOB U IPYTUX S3BIKOB MOACTHUPOBAHUS CTPYKTYD.

Bx00bt — >1eMEHTHI CUCTEMBbI, K KOTOPBIM IPHJIOXKEHBI BXOJHBIE BO3ACHCTBHS WM Ha
KOTOPBIE IMOCTYITAIOT BXOAHBIE CUTHAIBI.

Bxoonvie nokazamenu — TOKa3aTeIM CHUCTEMbI, KOTOpPbIE H3MEHSIOTCS B pPE3ylbTaTe
BXOJTHOTO BO3JICHCTBHSI MJIM CUTHAJIA.

Bbixo0bl — >1eMeHThl CUCTEMBbI, KOTOpPbIE OCYILECTBISIOT BO3ACHCTBUE WM IEPEIatoT
CHUTHAJI B IPYTYIO CHCTEMY.

Buixoonvie nokazamenu — TOKa3aTeNd CHCTEMbI, W3MEHEHHMsS KOTOPBIX BBI3BIBAIOT
BBIXOJTHOE BO3/ICHICTBUE MIIM BBIXOJHOUN CHTHA, IMOO CAMHU SIBIISTFOTCSI TAKMM BO3JICHCTBUEM HITH
CHUTHAJIOM.

Cuznan — cooOuieHre 0 COCTOSIHUU DJIEMEHTA.

Coooujenue — 310 COBOKYITHOCTh CUTHAJIOB.
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Hepapxusa — 53TO0 yNOPSAAOYEHHOCTh KOMIIOHEHTOB IO CTENEHH  BaXXKHOCTHU
(MHOTOCTYNIEHYATOCTh, CIIy’K€OHas JIECTHULA). MexX1y YpOBHSAMH HMEpPapXUUYECKOW CTPYKTYPBI
MOTyT CYUIECTBOBATh B3aUMOOTHOIIEHUS CTPOTOro IOJYMHEHHMS KOMIIOHEHTOB (y3JIOB)
HIDKEJIEXkKAILEro YpoBHs OJTHOMY U3 KOMIIOHEHTOB BBIIIIEIEXkKAILEr0 YPOBHS, T. €. OTHOLIEHUS TaK
Ha3bIBAEMOT0 JJPEBOBU/IHOTO MOPSIAKA.

Cea3p — o0ecrieunBaeT BOSHUKHOBEHHUE U COXPAHEHHUE CTPYKTYPbI U LIEJIOCTHBIX CBOMCTB
CUCTEMBl. OJTO IIOHSATHE XapaKTEpU3yeT OJHOBPEMEHHO W CTpoeHue (CTaTuky), |
(GyHKLMOHMpOBaHUE (IMHAMUKY) cucTeMbl. CBA3b XapaKTepU3yeTCsl HalpaBIEHUEM, CUION U
XapaKkTepoM (MM BUJIOM).

Cocmoanue cucmemsbl — 3TO COBOKYITHOCTb 3HAYEHUH e MoKa3aTeseil.

Mmnoswcecmeo cocmoanuil cucmemvbl — BCE BO3MOXKHBIE COCTOSIHUS CUCTEMBI.

Ilpocmpancmeo cocmoanuii — MHOXECTBO, B KOTOPOM OIPENENIEHO MOHATHE OJIM30CTH
AJIEMEHTOB.

Jeuscenue (nosedenue) cucmempl — 3TO TPOLECC IEPEXOJa CUCTEMbl U3 OJHOTO
COCTOSIHUS B IPYTO€, U3 HETO B TPETHE U T.1I.

Juckpemnaa cucmema — eciyi TNEPEXOJ CHCTEMbl W3 OJHOIO COCTOSIHUSA B Jpyroe
MPOUCXOTUT 0€3 MPOXOKACHUS KAaKUX-THOO MPOMEKYTOUHBIX COCTOSHUIA.

Junamuueckas (nenpepviénas) cucmema — €Ciiv IpU MEPEX0Je MEXKIY JTHOOBIMU ABYMS
COCTOSIHUSIMU CHCTEMa 0053aTeNIbHO MIPOXOIUT YEePe3 IPOMEKYTOUHOE COCTOSHUE.

Pagnosecnuiit pexrcum 0gurceHun cucmemsvl — KOT/1a CUCTEMA HAXOJUTCS BCE BpeMs B
OJIHOM U TOM K€ COCTOSIHUH.

Ilepuoouueckuit pexycum O6udsHCeHUA cucmemvl — KOTJa CHCTEMa 4Yepe3 paBHBIE
IPOMEXYTKH BPEMEHH MPOXOAUT OJIHU U TE€ KE COCTOSIHUSL.

Ilepexoonuviii pestcum — JBUKEHHE CUCTEMbl MEXAy JBYMs I[EepHOJaMHU BpPEMEHHU, B
Ka)KJOM U3 KOTOPBIX CUCTEMAa HaXOWJIach B CTALIMOHAPHOM PEKUME;

Anepuooduueckuii pejcum — CUCTEMa IPOXOJUT HEKOTOPOE MHOXKECTBO COCTOSHUM,
OJIHAKO 3aKOHOMEpPHOCTb MPOXOXKICHHUSI 3TUX COCTOSHUN SBJseTcsl OoJjiee CIOXKHOM, uem
NEPUOANYECKHE, HATIPUMED, IEPEMEHHBIN MIEPUOLT;

Ipzoouueckuii pexcum - cucTeMa IMPOXOJAUT BCE IPOCTPAHCTBO COCTOSTHUI TaKUM 00pa3oM,
4TO C TEUEHHEM BPEMEHH NMPOXOIUT CKOJIBKO YTOAHO OJIM3KO K JH0O0MY 33JaHHOMY COCTOSTHUIO.

Yemanosuswiuiica unu  cmayuonapuwiit  peswcum — ecinu  cucreMa HaXOAWTCA B
PaBHOBECHOM WJIM IEPUOANUYECKOM PEKHUME.

Ilenocmnocms —CBOWCTBO CHCTEMBI, IOSIBIEHHE HOBOIO KayecTBa B OOBEIUHEHHH
UMEHHO 3TOro Habopa 3JIeMeHTOB. BaXkHO 0Ka3aTh LIEJOCTHOCTh MOTEPEN CHUCTEMHBIX KauecTB
IIPU UCKITFOUEHUH JIF000T0 U3 BBIJIEIECHHBIX AJIEMEHTOB CUCTEMBI.

Pa3noobpazue — CBOWCTBO CHCTEMBbl, HAJMYME KAUYECTBEHHO pPAa3JIMYHBIX 3IIEMEHTOB
CUCTEMBI, HECYIIIUX PA3JINYHbIEe (QYHKIUU.
Cea3nocmy — CBOWCTBO CHCTEMBI, OCYIIECTBICHHE OOMeHa HH(poOpMalMend Mexay

JJIeMEHTaMU  CHCTEMbI, HEBO3MOXXHOCTh  BKJIIOYEHHMS] B CHUCTEMY DJJIEMEHTOB  0e3
UH(POPMALIMOHHOTO OOMEHa.

Ilenenanpaeénennocms — CBOWCTBO CHCTEMBI, BO3MOYKHOCTb YIPABICHHUS CHUCTEMOU
yTeM U3MEHEHUS MMapaMeTPOB B OJHOM 3JIEMEHTE JUIsl TpeoOpa3oBaHUsl COCTOSHUS APYTHX.

Yemoituugeocms — cBOWCTBO CUCTEMBI, CIIOCOOHOCTh COXPAHEHUS CBOMCTB CUCTEMBI IIPH
JIOCTaTOYHO IIUPOKOM U3MEHEHHUH I1apaMeTPOB CPEJIbI.

I'unomesa — onpenencHHbIE MPENCKAa3aHUS, OCHOBBIBAIOIIMECS HA HEKOTOPOM
KOJINYECTBE OINBITHBIX TAaHHBIX, HAOIIOIEHUH, JOTaJI0K U T.1.

Ananozua — cyXJIeHHE O KaKOM-THMOO YaCTHOM CXOJCTBE JIByX OOBEKTOB, KOTOPOE HE
BCETJ]a MOXKET OBITh BBIPQKEHO B KOJIMYECTBEHHBIX OIICHKAX.

Mawiunnstit Ikcnepumenm — IMPOBEICHUE YIKCIIEPUMEHTOB TPOBOATCS Ha DBM.

Hmumayuonnoe modenuposanue — npolecc NpoBeICHHs IKCIIEPUMEHTOB Ha OBM.

Hamypnuoui  3xcnepumenm — NPOBEACHUE  DKCIEPUMEHTOB  HEMOCPEICTBEHHO  Ha
peasbHOM 00BEKTE.
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Ynueepcanbnocms — xapakrepu3yeT IOITHOTY OTOOpPAKEHHS] MOJEIBI0 H3ydaeMbIX
CBOICTB pealbHOTO OOBEKTA.

Aodekeamnocms — CIIOCOOHOCTh OTPaXKaTh HY)KHBIE CBOWCTBA 00BEKTA C MOTPEIIHOCTHIO
HE BBIIIE I0YCTUMOI.

Tounocmb — OUCHUBACTCS CTCTICHBIO COBMNAJICHUS 3HAYCHUN XapaKTEPUCTHK PEAIbHOTO
00BEeKTa CO 3HAUYCHUSIMU ITUX XaPAKTEPUCTHUK, TOTYYEHHBIX C IIOMOIIBIO MOIETEH.

DKonomuunocms — orpenensercs 3arparaMu pecypcos 9BM (mamsaTH U BpeMeHH Ha ee
pean3alnio U HKCIUTyaTaluio).

Kauecmeo  moodenupoeanus — Moxer  OBITh  OIICHEHO  XapaKTEPUCTUKOH  €ro
MOTPEOUTETHLCKUX CBOWCTB: 3(PGEKTUBHOCTh HCIOJb30BAaHUS €ro I0 Ha3HAYCHUIO (IIEJN);
PECYpCOEMKOCTh; CTOUMOCTb.

Mooanvnoe ynpagnenue — 5TO TaKOe YIpPaBIIEHUE, KOTJa JIOCTUTaeTcsl TpeOyembli
XapakTep MEepexoIHBIX MPOIECCOB 3a cUeT o0ecreueHHst HE0OX0AMMOTO PACTIONI0KEHUS KOPHEH
XapaKTePUCTUUECKOT0 MOJMHOMA Ha KOMIUIEKCHON TIOCKOCTH.

Heuemkasn nocuka (Fuzzy logic)— B OCHOBHOM MHOTO33J[a4yHasi JIOTHKa, KOTOpas
MO3BOJIIET OMNPEENATh IMPOMEXKYTOUHbIE 3HAYCHHs] MEXIy bysleBbIMH OIEHKaMu MO0JI00HO
Ha/Hem, Hcmuna/Jloocs, Yepnoe/benoe u T.1.

Hocumens U — »5TO0 yHUBEpCallbHOE MHOXECTBO, K KOTOPOMY OTHOCSTCS BCE
CTaTHCTUYECKUE JIAHHEIC.

@ynkyua npunaonexcHocmu pq(u) — 370 QYHKIMSA, 001aCTbIO ONpeAeTeHUs] KOTOPOit

sBnsiercs Hocutenb U, W € u , @ 00J1aCThIO 3HAUEHUN — eqUHNYHbIN uHtepsain [0,1].

Hepeceuelme MHOIcecme — OIICpallud Had MHOXCCTBAMHA An B, pe3yjabTaToOM KOTOpOﬁ

sBifeTcs MHOkecto =AM B , KOTOpO€ COAEPKUT TOJIBKO TE 3JIEMEHThl, KOTOphIE
IIPUHAJIEKAT U MHOXKECTBY A U MHOXeCTBY B;

Oobvedunenue mnodycecme — onepanus HaJ MHOKeCTBaMU A U B, pe3ysbraTom KOTOpoit
sBseTcs MHOKecTBo = A/ B , KOTOpOE COJIEPXKUT T€ 3JIEMEHTHI, KOTOpbIe MpUHAJIekKaT
MHOX€ECTBY A WM MHOXecTBY B nim 060um MHOKeCTBaM;

Hneepmuposanue (ompuyanue) mHodMcecmé — OIEpallds HAJ MHOXKECTBOM A,

pe3yabTaTOM KOTOPOH siBiisieTCst MHOKECTBO C =~ A, KOTOpO€ COAECPIKUT BCE IIIEMEHTHI, KOTOpPbIE
NPUHAIIEKAT YHUBEPCATHHOMY MHOKECTBY, HO HE IPUHAIIE)KAT MHOXKECTBY A.

Hepapxuueckue cemu — uHQOpMaLUs B TaKUX CETAX IMepefaeTrcs B Hpolecce
MOCJIEIOBATEIBHOTO MEPEX0/Ia OT OJHOTO YPOBHSI HEPAPXUU K IPYTOMY.

Jlokansuvie cemu — cetu, QopMHupyeMble HEMpOHaMU C OrpaHHMYEHHBIMH chepamu
BNUsHUS. HeWpoHBI JIOKaNbHBIX CETEH MPOU3BOIAT MEpepadoTKy WHMOpMAIMU B Mpeenax
OJIHOrO ypoBHs HMepapxuu. Ilpu 3ToM (GyHKIHMOHAIBHO JIOKANbHAs CETh NMPEJICTaBIsET COOOM
OTHOCHTEJIBHO W30JIMPOBAHHYIO TOPMO3SIIYIO HIIA BO30YKIAIOIIYIO CTPYKTYPY.

Cemu ¢ 00HuUM 6x000M — KOMaH/HbBII HEUPOH, HAXOIAIININCA B OCHOBAHUU TaKOH ceTn
MOYKET OKa3bIBaTh BIMSHUE Cpa3y HAa MHOKECTBO HEHMPOHOB, W TIOITOMY CETH C OIHHM BXOJOM
BBICTYIAIOT COTJIACYIOIIUM 3JIEMEHTOM B CJIO’)KHOM COUETaHUU HEHPOCETEBBIX CUCTEM BCEX THUIIOB.

Oobyuawwaa 6vl00pKa — UMEIONINECS B  PACHOPSHKEHMHM  pa3paboTyMKa MPUMEPHI
COOTBETCTBUI MEX/y IPU3HAKOBBIMH ITPOCTPAHCTBAMH.

JKonomuxka — cuctemMa OOIECTBEHHOTO MPOU3BOJICTBA, OCYIIECTBIISIONIAsi COOCTBEHHO
MIPOU3BOJICTBO, paclpeesieHue, OOMeH U MOTpeOIeHne HeOOX0IUMBIX OOIIECTBY MaTePHATLHBIX
OJar, BKJITFOYast POIYKTHI M YCITYTH.

DLP - Digital Light Procession, 11 mocTpoeHus MOAENU NPUMEHSETCS aKpUJIOBBIN
¢doromnonumep, OTBEepKJIEHHE Bcero ciost ogHoBpemeHHo Y®d-mammoii. IIpouecc, pazpaboran
Texas Instruments u ucnons3yetcst pupmoit Envisiontec (I'epmanus).

FDM - Fused Deposition Modeling, mocTtpoeHre Monenu IOCPEACTBOM IOCIOWHOE
HaHeceHHue HUTeBUAHOTO nonumepa. [Iponecc pupmsr Stratasys (CLLIA).

Jetting — HaHeceHue WM OTBEpXKICHHE CIIOS MaTepuana MOJEIU MOCPEICTBOM I0a4H
’KHMJIKOTO MJIM PACILIaBIEHHOIO KOMIIOHEHTA Yepe3 MHOI'OCOIJIOBYIO TOJIOBKY.
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Inkjet-TexXHOIJIOrUsl — TEXHOJIOTYSI HAHECEHUS CBS3YIOLIETO KOMIIOHEHTA MJIH OCHOBHOTO
MaTepuaia Mojelu uepe3 (OPCYHKHM WJIM MHOTOCTPYHHBIE TOJIOBKM [0 THILY IE€YaTHBIX
npunTepos. Mcnonb3yercs, Hanpumep, B RP-mammnaax ProMetal, Z Corp.

LOM - Laminated Object Manufacturing — mnocioiiHoe CKJI€MBaHHE IIEHOYHBIX
MaTepHajoB, HApUMep, MOJIUMEPHOH MJICHKH WM JAMHUHAPOBAHHON Oymaru ¢ mocjenyroIum
bopMUPOBaHUAM («BBIPE3AHUEMY) MOJIENIN C TTOMOMIBIO JIA3EPHOTO JTyYa.

MIT - Massachusetts Institute of Technology, wucnone3yercs mis o0o3HaueHUs
pa3paboTaHHOTO B MHCTUTYTE crocoba BbIpalllMBaHUs Mojeliell Ha ocHoBe inkjet-TexHOJIOruu.
Crioco6 ucnosp3oBajics B MamuHax ¢pupmsl Soligen.

MJM - Multi Jet Modelling, moctpoerre Mozenn MyTeM HAHECEHHS PaCIUIaBICHHOTO
MaTepHaja ¢ HOMOIIBI0 MHOTOCTPYHHBIX TOJIOBOK IO THUITY CTPYHHBIX IPUHTEPOB).

SLA - nau SL, ot Steriolithography Apparatus —crepeonurorpadus, cnocod noaydyeHus
MoOJIeNIel TOCPEICTBOM OTBEPIKIECHHUS TOHKOTO CJIOS KHJIKOTO (OTOMOIMMEpPA JIa3E€PHBIM JTYUOM.
Paspaboran ¢upmoii 3D Systems u npencrasiex B 1987 r.

SLS - nam LS, Selective Laser Sintering - mocioiiHoe Jia3epHOE CIEKaHHE, CIOco0
dbopMUPOBaHUSA MOJIEIH MOCIONHBIM CIIEKaHHEM MOPOIIKOBBIX MaTEepHUasoB, B oTinuue oT SLA
Ja3ep UCIOJIb3YeTCsl HE KaK UCTOYHUK CBETA, a TaK UCTOYHUK TEILIa.

Solidscape — onHa u3 Begymumx ¢pupm-usroropuresneit RP-mamun s nomydenust moaenei
U3 JUTEWHOTO BOCKa (IOBEIMpPHAs MPOMBIIIIEHHOCTh cTomaTosorus); npumensercs DODJET-
MPOLECC — CTPYyIHas MoJada MaTepruaioB MOJIEIH U MOAJIEPKEK U (ppe3epoBaHre KaKAO0TrO CIOS.

Kpumepuu popmuposanus oyenok (oyenusanus) ycmnoz2o onpoca

Y CTHBIH 0IpOC SIBJISETCS OJTHUM U3 OCHOBHBIX CIIOCOOO0B yuéTa 3HaHUH 00ydaroerocs 1no
qucuuimHe «MoaennpoBanue XTII». Pa3BEépHyThIli OTBET CTyAEHTA JOJDKEH IPEICTaBIATH
co0ol CBSI3HOE, JTIOTMYECKH MOCIIE0BaTEIbHOE COOOIIEHUE Ha 3aJJaHHYI0 TEMY, ITOKa3bIBaTh €To
YMEHHUE IPUMEHSTH OIIPEIEIICHHUS.

B pesynomame ycmnozo onpoca 3nanus, 00y1anouezoca OyeHueaomcsa no cieoyouiel
wKane:

Oan, CTaBUTCS, €CITU 00y4arouuiics:

1) TmoNHO M3NaraeT U3y4eHHBIH MaTepua, 1aéT MPaBUILHOE OMPEACIICHHOE
YKOHOMUYECKUX MOHSATHIH;

2) oOHapyXHBaeT MOHUMaHWE MaTepuaia, MOXET 00OCHOBATh CBOU CYXKIEHUS,
MPUMEHUTH 3HAHUA Ha MPAKTUKE, TPUBECTH HEOOXOIUMBIE TPUMEPHI HE TOIBKO TIO
y4eOHHKY, HO M CAMOCTOSATEIIbHO COCTABIICHHBIE;

3) wu3maraeT Marepual MoCIeA0BaTENbHO U MPABUIBHO C TOYKU 3pEHUS HOPM
JUTEPATYPHOTO SI3bIKA.

Oanna, cTaBUTCA, €CIU 00y4JaroImuUics a€T OTBET, YIOBIETBOPSIOUINI TeM XKe
TpebOBaHUAM, 4TO U 1)1 Oamia «1», Ho momyckaeT 1-2 ommOKu, KOTOPBIE CaM e UCTIPABIISIET, U
1-2 HemouéTa B MOCIEIOBATENILHOCTH U SI3BIKOBOM O(hOPMIICHUH H3JIaraeMoro.

banna, cTaBUTCA, €cid 00ydaromuiics oOHapyKUBAET 3HAHHE U TOHUMAaHNe
OCHOBHBIX TIOJIO’KEHUH JTaHHOM TeMBI, HO:

1) wu3maraet mMaTepual HEMOJIHO U JOITYCKAeT HETOYHOCTH B ONIPECIICHUH TTOHATHH;

2) He yMeeT JOCTaTOYHO IITy0OKO U JOKa3aTeIbHO 00OCHOBATH CBOU CYXKICHUS U
MIPUBECTH CBOU TIPUMEPHI;

3) w3maraeT Marepual HEMOCIeI0BATENBHO U IOMYCKAET OMMOKHU B SI3IKOBOM
0hOpMIICHUH H3JIaraeMoro.

0 6annos, craButcs, ecii oOydJaromuiicss 0OHAPYKUBAET HE3HAHKE OOJbIIeH YacTh

COOTBETCTBYIOIIETO Pa3jieiia U3ydaeMoro Marepuana, 10mycKkaeT omuoOKu B (hOPMYITHUPOBKE.

Bbamsl « », « », « » MOTYT CTaBUTBHCS HE TOJBHKO 32 €IMHOBPEMEHHBIH

OTBET, HO U 3a paccpeOTOUEHHBIH BO BPEMEHH, T.€. 33 CYMMY OTBETOB, JaAHHBIX CTYJIEHTOM Ha
MPOTSKCHUH 3aHITHS

Ouenounvle mamepuansl 0,151 CAMOCHIOAMETbHOU PADOMbL 00YUaAOULE20Cs

koumponupyemwie komnemenyuu I1K-16):
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Kpumepuu ¢popmuposanua ouyenok no 3a0anuam 011 CAMOCHIOAMENbHOU pPAdomovl
cmyoenma (munoewle 3a0aqu):

«omauynoy (__ OamnoB) - oOydaroluiics mMmoka3an IJIyOOKHe 3HAaHUs MarepHuaia Io
MOCTABJIICHHBIM BOIPOCaM, TPAMOTHO, JIOTHYHO €r0 H3JIaraeT, CTPYKTYPHUPOBAI U JIETATU3UPOBAT
uH(OpMaIIHIO, U30erast IpOCTOro MOBTOPEHUS HH(OpMAIUK U3 TEKCTa, MHPOPMAIIHS ITPECTaBICHA
B niepepaboTaHHoM Brjie. CBOOOTHO UCTIONB3YET HEOOXOAMMbIe (DOPMYIIBI IPH PELICHUHN 33/1a4;

«xopouwoy (__ 6amn) - o0yJaromuiicss TBEpIO 3HAECT MaTeprall, TPaMOTHO €ro M3JIaraer, He
JIOITYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B MPOIIECCE PEIICHUS 3a/1a4;

«yooenemeopumenvHoy (___0Oanna) - o0yJaromuicss UMeeT 3HaHHUsI OCHOBHOT'O MaTepuala
T0 ITOCTaBJICHHBIM BOIIPOCAM, HO HE YCBOWII €T0 JeTalei, JOMyCKaeT OTACIbHbBIC HETOYHOCTH MIPH
PEILICHUH 33]1ay;

«Heyoosnemeopumenvno» (MeHee  OaiioB) — OOYYArOIIMKCS JOMYCKaeT TpyoOble
OIIMOKHY B OTBETE HA MOCTABJICHHBIC BOIIPOCHI U TPH PELICHUH 33124

HTOroBblii KOHTPOJIb BONPOCHI MO JUCHUILINHE
konmpoaupyemole komnemenyuu IK-16):.

1. TMonstue moaenu. OOBEKTHI, SN U METOIbI MOeTupoBanus. COBpeMEHHAS
KJaccuuKalusg MoIeNIel TEXHOIOTUYECKUX MPOLIECCOB.

2. IIpuHUIMIIBI UMUTAMOHHOIO MOJIenupoBaHusl. OCHOBHBIE ATalbl IOCTPOEHUS

MMUTALMOHHBIX MOJENEH.

AKTYaJlbHOCTb U 11€JIb MAaTEMAaTUYECKOTO MOJICTUPOBAHNUS CUCTEM.

CucTeMHBIN aHANN3.

AKcuoma OJTHOPOTHOCTH.

AKcHOMa HENPEPBIBHOCTH.

AKCHOMBI CTallTUOHAPHOCTH.

MaremaTnueckoe MOJEIMPOBaHNE XMMHUKO-TEXHOIOTHYECKHX crucTteM. O0mas

xapakrepuctuka X TII.

9. Tlonsarue u csa3bp XTIl u XTC. Dnement XTC.

10. Knaccudukanus snementoB XTC. Mepapxudeckuil mpuHIUI.

11. Tunosie TexHONOTHYeCKUE onepaTopsl X TC.

12. Byl TEXHOJIOTHYECKUX CBSI3€H MEXKY OlepaTOpaMH.

13. Croiicta XTC.

14. Cuntes XTC.

15. OcHoBHbIe MeTOaBI pacuera XTII.

16. UnTerpanbubie MeTosl pacueta XTII.

17. [lexomno3unoHHsle MeTobl pacuera XTII.

18. Utepannonnsiii cioco6 pacuera XTI kak pa3HOBUIHOCTH IEKOMIIO3UITMOHHOTO METO/IA.

19. CpaBHuTENbHAS XapaKTEPUCTUKA UHTETPATBHOTO U AEKOMIIO3UIIMOHHOTO METO/Ia pacueTa
XTIL.

20. Ananus crpykrypst XTI

21. [Ipencrasnenue XTIl B Bune rpado, MaTpuil U TaOJIHIL.

22. Ompenienenue onTUMaibHOM nocnenoBareabHocT pacyera X TII. Ilpunnunuansaas
TeXHOJIoTH4ecKas cxema kotia. OnepaTopHasi cxeMa U rpad cxeMbl KOTJa.

23. OCHOBBI TOCTPOCHUS AETEPMUHUPOBAHHBIX MaTeMaTHUECKUX Mojienelt anemenToB X T11.
Moaynb cmecurens.

24. OcHOBBI IOCTPOEHUS AETEPMUHUPOBAHHBIX MaTeMAaTUYECKUX Mozeel smemeHToB X TI1.
Moaynb nenurtens.

WU AW
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25. OCHOBBI IOCTPOEHUS AETEPMUHUPOBAHHBIX MaTeMAaTHYECKUX MoAenel smemeHToB X TI1.

Monynb TerioooOMeHHuKa. CxeMa Ternao00MeHHMKa.
26. OcHoBHBIE IpOrpaMMHbIE TPOAYKTHI 1715 pacueta X TII.

27. CemeiicTBo on-line mporpaMMHBIX 00oouek i pacuera X TT1.
28. CemeticTBo off-line mporpammubix obomouek s pacuera XTII.
29. Onrumuszanus XTII. Kpurepuii ontumansHOCTH. [IpOCTON M CIIOKHBIN KpUTEPHI

OIITUMAJIBHOCTH.

30. AHaTUTHYECKHE U YHCIICHHBIE MCTOABI HAXOXKACHUS OIITUMYMaA.

KOJI.]'IOKBI/IyMl)I H TECTOBbIC 3a1aHUA

TemaTuka
KOJUIOKBUYMOB

Cpoku npoBeneHust
(Coznacno
KaneHoapHomy
njiamy npoeeoeHus
KOHMPONAbHBIX U
mecmoeuvix 3a0anuu
Jekanama.)

Mertoabl aHaIM3a MOBEIECHUS XUMUKO-TEXHOJIOTUUECKHIX
npoueccos. [IpenBapurenbHas 06padoTka

nHpopmanuu. MeTo/Ibl aHaTN3a TOBEICHUST XHMHKO-
TEXHOJIOTHYECKUX MpoueccoB. KoppeasiunoHHbIi aHau3.
Mertozapl aHaIM3a MOBEICHUS XUMUKO-TEXHOJIOTHUECKIX
nporeccoB. [[uCKpUMHUHAHTHBINA aHAIU3.

[InaHnupoBaHue SKCIEPUMEHTA B XUMUHU U XUMUYECKOU
texHosoruu. [loctpoeHne MmareMaTH4eCKUX MoJIeiel Ha
OCHOBE ITOJTHOTO (haKTOPHOTO IKCIIEPUMEHTA.

[ImaHnpoBaHue SKCIEPUMEHTA B XUMHUH M XUMUYECKOU
TexHoJoruu. [locTpoeHre MmaTeMaTu4ecKuX Mojiesield Ha
OCHOBE JIpOOHOTO (DAKTOPHOTO IKCIIEPUMEHTA.

I, I1I

[Tonsatue Teopuu nomodus.
Pacnipenenenue notokos B anmnapare. Crioco0b! ojia4yu B
IIOTOK Tpaccepa.

Juddy3nonHas u sueeyHasi MOACIH.

KomOunMpoBaHHbBIE MOJIETH.

WnenTudukaius ruipoAMHaMHIYeCKON MOJIEIN METOI0M
MOMEHTOB.

Wnentudukanus 1udpdy3noHHON U s4eeqyHON MOeTeH.
Wnentudukanus KOMOMHUPOBAHHBIX Mojenell. Slueeunas
MoOJIelIb ¢ 0OpaTHBIMM MTOTOKaMHu. baitnacupoBanue.

MO}IGJ’II/I NACAJIbHOIO BITCCHCHHUA U NICAJIBHOTIO CMCIIICHU .

1,11, TI1

KoHTpoJb 3HaHM ¢ HCII0JIb30BAHNEM TECTOBBIX 3aJaHUI

TemaTnka
TECTOBBIX 3aJaHUl

Cpokn mnpoBeneHust
(Coznacno
Ka1eHOapHOMY NaHy
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1.MeTonapl aHamIM3a MOBEIECHUS XUMUKO-TEXHOJIOTHUECKUX npoeeoeHusn

nporeccoB. [IpenBapurenbaas 06padboTka HHGOPMAIUH. KOHMPONbHBIX U

2. MeTo/pl aHaIKM3a MOBEICHUSI XUMUKO-TEXHOIOTHYECKUX mecmoavix 3a0anuu
npoueccoB. KoppensslmoHHbIN aHAIU3. Jexanama, mecmaol
3. MeTozp! aHa/IM3a MOBEJACHUS XUMUKO-TEXHOJIOTUYECKUX umeeromcs 6 6anke
MPOLECCOB. [IMCKPUMHUHAHTHBIN aHAJIN3. oannwix KbI'Y)

4. IInaHupOBaHUE IKCIIEPUMEHTA B XUMUHU U XUMUYECKOI
TexHoioruu. IloctpoeHne MaTeMaTHUEeCKUX MOJeel Ha
OCHOBE MOJTHOTO (haKTOPHOTO IKCIIEPUMEHTA.

5. ILtanupoBaHUE IKCIIEPUMEHTA B XUMHUHU U XUMUYECKOU
TexHoJoruu. [locTpoeHne MaTeMaTHYECKUX MOJIeNIe Ha
OCHOBE JIpOOHOT0 (PAKTOPHOI'O SKCIICPUMEHTA.

6. MeTo1bl aHaNIM3a MTOBEICHUSI XUMHUKO-TEXHOJIOTUYECKUX
npoiieccoB. CUCTEMHBIN aHAIHU3.

7. MeToipl aHaNIM3a MOBEICHUS XUMHUKO-TEXHOJIOTHYECKUX
npoueccoB. PerpeccuonHbll aHanus.

Kpumepuu ¢popmuposeanusn ouenok no mecmoegvim 3a0aHuam:

(_ Oamwra) — momy4aroT OOydYaromuecs C MPaBWIBHBIM KOJUYECTBOM OTBETOB Ha
TecToBbIe Bonpockl. Beimonueno 100 % mpennoKeHHBIX TECTOBBIX BOPOCOB;

(_ Oamna) — mosy4aroT OOydYaromIMecs C TPaBUIBHBIM KOJHWYECTBOM OTBETOB Ha
TecToBbIe BOnpockl — 80 —99 % oT obmiero o6beMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;

(_ Oamma) — monyd4aroT OOydYarouuecss ¢ MPaBWIbHBIM KOJWYECTBOM OTBETOB Ha
TecToBbIE BONPOCHl — 60 —79% 0T 00111eT0 00BEMa 3aJJaHHBIX TECTOBBIX BOIPOCOB;

(_ ©Gamr) — mony4aroT oOyJaronuecs: MpaBUiIbHBIM KOJIHYECTBOM OTBETOB Ha TECTOBBIE
Bonpockl — MeHee 40-59 % ot o0miero oobeMa 3a/laHHBIX TECTOBBIX BOIIPOCOB.

MeTtoanyeckue pekoMeHAAMHU /sl IpenogaBaTeJis

Jlexuuss — TIaBHOE 3BEHO IUJAKTUYECKoro nukia obOydenus. EE nenp 3akmnanka
byHaaMeHTa 7Sl TOCJIEAYIOLIEr0 YCBOCHUS CTYACHTaMU MaTepHuaja METOJIOM CaMOCTOSITEIbHOM
pabotel. ComeprkaHue JeKIHH JOIKHO OTBEYATh CIEAYIOUIUM JUIaKTHYECKUM TPeOOBAHUM:
W3noxxeHue marepuana oT MPOCTOTO K CI0KHOMY, OT U3BECTHOI'O K HEU3BECTHOMY;

Jloru4HOCTB, YETKOCTH U SICHOCTDH B U3JI0)KEHUU MaTepuaa;

Bo3MoXHOCT NpPOOIEMHOr0 HW3JIOXKEHUS, AMCKYCCHH, JAMalora ¢ IeNbl0 aKTUBU3AILUU
JESTENIBHOCTH CTYJIEHTOB;

Onopa cMBICIIOBOM YacTH JIEKIIMU HA TIOJUIMHHBIE (DAKTHI, ABJICHUS;

TecHass cBs3p W3JaraeéMoro wmarepuaja W BBIBOJIOB C Oyaymiedr mpodecCHOHATbHON
NESITEIbBHOCTBIO CTYAEHTOB.

IIpenogaBaTens YMTAOMNI JIEKIIMOHHBIE KYPCBI IOJKEH UCIIOIb30BaTh CYIECTBYIOIINE
B [I€IarOTNYECKON HAayKe BapUaHTHI JEKLINUN U HAXOIUTh MX MECTO B CTPYKTYypeE Mpolecca
00y4YeHMsI YUUTHIBAS TUAAKTUYECKHE U BOCIUTATEIbHBIE BO3SMOXHOCTH.

[Tpu uTeHun NEKIU BaXKHO TOMHHUTb, YTO OCHOBHAs HH(pOpMaIHs epeaaérces uepes
MHTOHAIMIO. Y YUTHIBAaTh, YTO MEPBBIA KPU3UC BHUMAHMS CTYJEHTOB HacTynaet Ha 15-20
MUHYTaX, BTOpoil — Ha 30-35 MuHyTax. JIEKTOp HOIKEH UCXOQUTH U3 TOTO, YTO BOCIIPUSITHE
JIEKIUHI CTYACHTaMH MIAIINX U CTAPUIMX KYpCOB OTIMYAIOTCA IO TOTOBHOCTH U YMEHHIO.

[TosToMy, OT/IMYKE OT JIEKIIUH (TPATUIIMOHHON ), OCYIIECTBIISIONIECH 00ydueHrne Ha ypOBHE 00IIei
OPHEHTHPOBKU B IpPEIMETE W METOJOJOTMH H3y4yaeMOW HayKd M O0ECHEeUYHMBAIOIICH YCBOCHHUE
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Marepualia B JIy4lIeM CiIydae depe3 ero BOCIPOU3BEICHHE, JJAOOPATOPHBIA MPAKTUKYM, KaK W
caMoCTosTeNbHAs paboTa, 00ECTICYMBAIOT YCBOCHHUE Ha O0/Iee 8bICOKOM YPOGHE.

Jlpyroe CyIecTBEHHOE OTJIMYUE NPAKTHUECKUX 3aHSATUH OT JIGKIIMOHHBIX 3aKI0YaeTCs B
npeoOIalaHIu COOCMBEHHOU AKMUBHOU U NO3HABAMEILHOU 0esIMEeNbHOCMU Y4aujuxcs, KOTopas B
MEHBIIIEH CTETICHN HAMPABISICTCS TIPETI01aBaTEIIeM.

JlabopaTopHble 3aHATHS B BBICIICH IIKOJIEC MpPEIHA3HAYEHBI ISl YIIIYOJCHHOTO H3YyYeHUS
TEOPETUYECKHX  BONPOCOB  M3Y4aeMOW JUCHMIUIMHBI W OBJAJCHHS  COBPEMEHHBIMH
9KCHEPUMEHTAILHBIMU METOJIaMH HAyKW. OKCIIEPUMEHT B BBICHICH IIKOJE OTIMYACTCS OT
7a00paTOPHOTO MPAKTUKYMa B BBICIIICH MITKOJIC 3HAYUTEIBHBIM CONUINCEHUEM MEMOO08 00YUeHUs C
Memooamu uzyiaemou HayKu.

3asaya 1abopaTOPHOrO MPAKTUKYMa HE OTPAaHUYUBAETCS TEM, YTOOBI Pa3bsICHUTD COJIEPIKAHHE
[IPOrpaMMHOIr0 MaTepuaia, KOTOpOe JIOJKHbBI YCBOUTH CTYJEHTBI, IPUOOPETEHHE CUCTEMBI 3HA-
HUH JTOJDKHO CONPOBOXKIATHCS YMCTBEHHBIM Pa3BUTHEM OOYYarOLIMXCA. JTO, KaK U3BECTHO, JIBE
CTOPOHBI €IMHOr0 y4eOHOrO Mpollecca: YMCTBEHHOE pPa3BUTHUE OCYILECTBIIAETCS B Ipolecce
aKTUBHOMN paOOTHI MBICIIN HAJl MaTEPHAJIOM, 1O0CTABIISIEMBIM COJEPKAHUEM MPEIMETa; YCIEIIHOEe
nproOpeTeHne HOBBIX 3HAaHUH BO MHOT'OM 3aBUCHUT OT JOCTUTHYTOTO YpOBHs pa3BUTHA. [loaTomy
B 3aja4y TPENoaBaTelisi BXOIUT TaKOe H3JIOKEHHE, KOTOpOE BOBJIEKATO Obl 0OydarommMXcs B
YMCTBEHHYIO IIepepaboTKy coo0I1aeMoro MaTepuaa, pa3BuBajgo Obl y HUX yMeHUEe HaOI01aTh
SBJICHUS U I€JIaTh BBIBOJIbI, CPABHUBATH U 0000L1aTh, IPOU3BOAUTDH ONEpALIMU aHATIM3A U CUHTE3A,
OCYLIECTBIISATh UH/yKTUBHBIE U JICTYKTUBHBIE, YMO3AKIIOUEHUS U T. 1.
JIaGopaTopHble 3aHATHUS JOJKHBI ObITh OCHAILIEHBI COOTBETCTBYIOLIMM 00OpPYIOBaHUEM,
npubopaMu, XUMHUECKOW MOCYI0N U peaKTUBaMH.

Ha naGopaTopHbIX 3aHATHAX CTYAEHTOB HEOOXOIMMO Hay4yuTh: MPAaBUIIBHO
UCIMOJIb30BaTh XUMHUUYECKYIO IMOCYAY, YMETb ONMCHIBaTh HaOJIOJaeMble OIBITHI, COCTABIATh
TaOJIUIIBI, CTPOUTH I'paUKU, HAXOAUTh TpapUUecKu pazIMyHble apaMeTpsl U JIeNaTh BBIBOJBI.
KpaTkas cTpykTypa 1ab0paTOpHBIX 3aHATHH Cielyromas: nepekianyka 2 MuH. Y cTHbIH onpoc 10-
15 mun. Beimonnenue skcnepumenTa 40-45 mun. Pacuétsl rpaduku BeiBobI 20-25 MuH. 3amuTa
pa6otel 10-15 MuH. B 3aBUCMMOCTH OT JUIMTEITHLHOCTH SKCIIEPUMEHTA CTPYKTYpa 3aHITUH MOXKET
OBITH MHOU

Heo6xoanMo pa3BuBaTh pa3auyHble (OPMBI CaMOCTOSTEIBHOM pPabOTHI CTYIEHTOB M
MOCTOSIHHO 00Yy4aTh UX METOJIaM Takoi paboThl. 3a/laHie Ha CAaMOCTOATENbHYIO pPa0OTy CTYIEHThI
JIOJKHBI IT0JIy4aTh B Ha4aje CEMECTpA, ONPEAEIUB CPOKU UX BBINOIHEHUA U ciadyd. OCHOBHOM
METO/I IPOBEIEHUE CaMOCTOSITEIbHON padOThl CTYyAEHTa 3aKioyarcs B paboTe C TEKCTOM
CHeIMaIbHOM JUTepaTyphl — ydeOHHKaMH, OpOIIopaMu, CIeHHUaTIN3uPOBAHHBIMH KypHAJIaMU.
dopmamH OpraHu3ali KOHTPOJIS HaJl CAaMOCTOSITENIbHOM paboTol CTy[AeHTa OCYIIECTBISIETCS C
MOMOIIbIO KOJJIOKBUYMA, TECTUPOBAHUSI.

B Hauane cemecTpa CTYIEHTHI AOJKHBI MMONYYUTh TEMATHUYECKHE IIJIAHBI JIEKIIUH,
71a00paTOPHBIX 3aHITUN U KOHTPOIUPYEMOM CaMOCTOSATENbHON paboThl. B mnane nabopaTopHOro
3aHITHSI UMEIOTCSI BOIPOCHI, BBIHOCHMBIE Ha KaXKJ0€ JIa0OpaTOPHOE 3aHSATHE AJIsS BBITOJHEHUS
AKCIIEPUMEHTATILHONW YacTH U MPOBEJCHUS OMpoca ¢ yKazaHHMEM HEOOXOIUMOW NTuTepaTyphl. B
MJIaHE KOHTPOJUPYEMOM CaMOCTOSATEIHLHONH pabOThl CTYACHTOB YKa3bIBAIOTCS BOIPOCHI,
BBIHOCHMBIC Ha KOHTPOJb, HEOOXOAMMasl JIMTepaTypa ISl BBITIOJHEHUS 3TOW pabOThI M JaThl
npoBenenus KCPC.

MeToauyeckue ykazaHus JJIsl CTY/I€HTOB.
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CTyneHT JOJKeH UMETh JIEKIIMOHHYIO TeTpalb, TETpaab AJis JTaOOPaTOPHBIX 3aHATUN U
TETPaab I CAMOCTOSTENIbHOW PadOThI O JAHHOM JUCHIUTUIAHE.

CTyneHT mocemaeTr JEeKIMM M 3alUChIBaeT OCHOBHBIC TOHSTHSA, 3aKOHBI, (OPMYIIBI,
YPaBHEHHSI PEAKIIUN U IPYTYI0 HEOOXOIUMYIO HH(POPMALIUIO.

Ha naGopaTopHbIX 3aHATHSX CTYAEHT YYacTBYET B IIPOBEIECHUU OIBITOB, KOTOpHIE
MPEeyCMOTPEHBI IIJIAHOM JIabOpaTOpHBIX 3aHATUH. B maGopaTopHOil TeTpaau OMMCHIBAIOTCS
pe3yNbTaThl OIBITOB: JENAlOTCS MOJAPOOHBIE PACUYETHI, TpadUKH, 3aMUCHIBAIOTCA ypaBHEHUS
peaxiuii ¥ BBIBOJIbL. B KOHIIE 3aHATHUS CTYIEHT IOJKEH [TOKa3aTh MPEIo1aBaTeiio 1ab0paTopHyIo
TETPajib C pe3ybTaTaMu IKCIIEPUMEHTA U 3alIUTUThH PaldoTy.

B 3aBuCHMMOCTH OT XOJa KCHEPUMEHTAIBHON PabOThI, CTYICHTHI BHAaYaJlle UM B KOHILIE
7a00paTOPHOTO  3aHATUSL  OMPAIIMBAIOTCA  (TEKYIIMM  KOHTPOJb). Tekymuid KOHTPOJIb
OCYILECTBIISICTCS IO BOIPOCaM, BBIHOCHMBIM Ha J1abopaTtopHoe 3aHsATHE (TUiaH JabopaTOpHBIX
3aHITHH).

Jlis  BBIMOJHEHHS] CaMOCTOSITENIbHOM paboThl TOJI PYKOBOJCTBOM IperojaBaTelis
CTYJEHTBl OTBEYAIOT Ha BOMPOCHI U MOJTYYarOT HEOOXOIMMYIO KOHCYJBTAIIUIO IO HHTEPECYIOIIUM
UX BONPOCAM.

Ha xadenpe nocraTouyHoe KOTUYECTBO METOAMYECKUX H3JAHHM IS TOATOTOBKU
CTYJCHTOB K JJAOOPaTOPHBIM 3aHATHUSM, TECTUPOBAHUIO, PYOS)KHOMY KOHTPOJIIO U K3aMEHY.
Memoouueckue pekomenoayuu npu padome Ha0 KOHCREKMOM 60 6peMs NPOGEOEHUA TeKUUU

B mporiecce NeKIMOHHBIX 3aHIATHHN TIEJIECO00Pa3HO KOHCIICKTHPOBATh YICOHBIM MaTepHal.
Jis aTOro wucnosb3yroTcs O0IIMe M YTBEpAMBILMECS B MPAKTUKE NPaBWIA, U IMPUEMbI
KOHCIIEKTUPOBAHMS JICKIUH:

KoHcnexktupoBaHue JEKIMI BENETCS B CIELMAIBHO OTBEAECHHOM JUIS 3TOrO TETpalH,
KOKIBIA JIMCT KOTOPOW JIOJDKEH HMMETh IIOJIs, HAa KOTOPBIX JENAIOTCA IIOMETKH W3
PEKOMEHI0BAaHHOW JIMTEPATyphl, AOMOJHAIOIINE MaTepuan IMPOCIYIIaHHOW JIEKIUU, a TaKKe
NOJYEPKUBAIOIINE 0COOYIO BAXKHOCTh TE€X UM MHBIX TEOPETUUYECKUX MOJI0KEHUH.

[lenecooOpa3Ho 3anmuceIBaTh TEMY U IUIaH JIEKIHUI, pEKOMEHAYEMYIO JIUTEPATYPY K TEME.
3anucu pa3zenoB JIEKIUU JOJKHBI MMETh 3arojOBKH, IMOJ3aroJIOBKH, KpAacHble CTPOKH. Jlis
BBIJIEJICHUS Pa3/IeJIOB, BHIBOJOB, ONPEAEICHUI, OCHOBHBIX HI€H MOKHO MCIOJIb30BaTh I[BETHHIE
KapaHJany 1 (JIoMacTephl.

Ha3BaHHbI€ B JIEKIIMK CCBUIKH HA MEPBOMCTOYHUKU HAJI0 TIOMETUTh Ha MOJIAX, YTOOBI IpU
CaMOCTOSITENIbHOW paboTe HaWTH W BOMCAaTh HX. B KOHCIEKTE JIOCIOBHO 3alMCBIBAIOTCS
oTpesieNIeHus] TOHATHH, KaTeropuid W 3akoHOB. OcCTajgbHOE JOJKHO OBITH 3allMCAHO CBOUMH
CJIOBaMH.

Kaxxnomy cTyneHTy He06X0AMMO BRIpabOTaTh U UCIIOJIb30BATh JOMYCTUMbIE COKpAIlIEHUS
HauboJsee pacpOCTPAaHEHHBIX TEPMUHOB U MOHSITHH.

Memoouueckue pekomenoayuu no n0020moeKe K NPAKmudeCKuM 3aHAMUAM

[IpakTnueckre (ceMUHApCKHE) 3aHATHS — COCTaBHAas 4YacTh YdeOHOro mpolecca,
rpynnoBast (GopMa 3aHATHI NpPU AKTUBHOM YYacTHM CTYJEHTOB. [IpakTuueckue 3aHATHA
CHOCOOCTBYIOT YIJIyOJIEHHOMY M3y4YeHHIO HauOojee CIOXKHBIX MpoOieM HayKHh M CIyKaT
OCHOBHOHM (hOpMOH TOJBEIEHUSI HTOTOB CaMOCTOSATENbHOW paboThl oOydaromuxcs. Llensio
NPAaKTUYECKUX 3aHATHH SBJIsETCS YIyOJlieHHe U 3aKpeIuieHHe TEOPeTHYeCKUX 3HaHMI,
MOJIy4YE€HHBIX 00y4JaloIMMUCS Ha JIEKIUAX U B MPOLIECCE CAMOCTOSTEILHOTO U3YUYEHUs y4eOHOTro
MaTepuaia, a, ClieloBaTeIbHO, (GOPMUPOBAHKE Y HUX OIPEIEICHHBIX YMEHHUI U HaBBIKOB.

B xo/1€ moAroToBKM K CEMUHAPCKOMY 3aHATHIO HEOOXOAUMO MPOYUTATH KOHCTIEKT JIEKIIUH,
W3YYUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMHUTHCS C JOIMOJIHUTEIBHONW JIUTEPATypOH, BBIIOJIHUTH
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BBIJJAaHHBIE IIPENOJaBaTesieM NpakTU4deckue 3aganHud. llpuw sTOM ydecTp pexkoMeHAanuu
npernojiaBaTess U TpeboBaHus MporpaMmsl. JlopabaTbiBaTh CBOIM KOHCIIEKT JICKIIWH, JIeas B HEM
COOTBETCTBYIOLIUE 3AIIUCH U3 JINTEPATYPHI.

JKenarenbHO MpH MOATOTOBKE K NPAKTUYECKUM 3aHATHAM 10 JUCUUIIMHE OAHOBPEMEHHO
HCIIOJIB30BaTh HECKOJIBKO NCTOYHUKOB, PACKPBIBAIOIIUX 3aJaHHBIC BOIIPOCHI.

Ha mpaktudeckux 3aHsATHSIX 0OydaroIIuMecs ydarcs IpPaMOTHO H3JaraTb MHpPOOJIEMBI,
CBOOOJHO BBICKA3bIBaTh CBOU MBICIH U CYKJIEHUS, pACCMaTPUBAIOT CUTYAIHH, CIOCOOCTBYIOLINE
pa3BUTHIO MpodecCHOHaNbHOW KoMIleTeHTHocTU. CreayeT MMeTh B BHUAY, YTO IMOATOTOBKA K
MPAKTUYECKOMY 3aHITHIO 3aBUCUT OT (OpPMBI, MECTa MPOBEICHHUS CEMHHAapa, KOHKPETHBIX
3aJJaHlii U TOPYYEHUH. DTO MOXKeET OBITh HalMCaHUe JTOKJIaza, acce, pedepara (¢ mocaeayrImum
uX 00CYX/IEHUEM), KOJUIOKBUYM.

Memoouueckue pekomenoauuu no OPeaHU3AUYUU CAMOCHOAMENLHOU PAdOmbvl

CamocrostenbHas padoTta (mo B.W. [lanto «caMOCTOSITENbHBIM — YeTTOBEK, UMEIOIIUN CBOU
TBEp/bIE YOSKICHUS») OCYIIECTBISETCS MpU BceX popmax 00ydUeHHUS: OUHON U 3a0YHOM.

CaMocTtosiTenbHass paboTa 0OYyYalOIIUXCS - CHOCOO AaKTHUBHOTO, IIEJICHANPABICHHOTO
MPUOOpPETEHUS CTYICHTOM HOBBIX JIJIsl HETO 3HAHUW U YMEHHI 0€3 HEMOCPEeICTBEHHOTO Y4acTUs B
3TOM TIpoIiecca TpernoaaBareicii. [IoBBIICHHE POJIM CaMOCTOSTEILHOW PabOThl 00YJArOIIUXCS
IIPU NIPOBEJICHUY PA3JIMYHBIX BUJIOB YUEOHBIX 3aHITUH MIPEAIOIaraer:

— ONTHMH3ALMIO METOJIOB OOYy4YeHHs, BHEAPEHHE B YYEOHBIM MPOILECC HOBBIX
TEXHOJIOTHI 00y4eHHUs, TOBBIIIAIOIINX MPOU3BOAUTEIHLHOCTh TPya MperoaaBaress, akTUBHOE
UCIIOJIb30BaHNE WH(DOPMAIIMOHHBIX TEXHOJIOTHH, MTO3BOJISIONINX 00yJaroMeMycsi B YI0OHOE ISt
HEro BpeMsl OCBauBaTh yYEOHbIN MaTepHall;

—  IIHMPOKOE BHEAPEHUE KOMIIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIIECHCTBOBAHNE METOJUKH IPOBEIEHUS NPAKTUK U HAy4YHO-HCCIIEN0BATEIbCKOM
paboThl 0o0yyaromuxcs, MOCKOJbKY MMEHHO 3TH BHU/AbI y4yeOHOM paboThl B MEPBYI OYEpe]b
TOTOBSIT 00YYAIOIINXCSI K CAMOCTOSATEIbHOMY BBIITOJHEHHIO MTPO(ECCHOHABHBIX 3a/1a4;

—  MOJEpHM3AIMI0 CUCTEMBl KYPCOBOTO U JUIUIOMHOTO MPOEKTUPOBAHUS, KOTOpas
JIOJDKHA TOBBIIIATh POJIb CTYACHTA B I0A00pe MaTepuana, IOUCKe IMyTel pelieHus 3aad.

CamocrosarenbHass paboTa NPUBOAUT CTYIEHTa K IIOJYyYEHMIO HOBOTO 3HAHUS,
YIOPSIOYCHHIO U YIITyOJIEHUIO HMEIOIINUXCSl 3HAaHUH, (POPMUPOBAHMIO Y HET0O PO eCCHOHATBHBIX
HaBBIKOB U yMeHU. CaMmocTosiTeIbHast paboTa BBITIOJIHSET Psifl () YHKITHA:

—  pa3BUBAIOLIYIO;

—  uHPOPMaAIMOHHO-00y4aIOUIyIO;

—  OPHUEHTHPYIOIIYIO U CTUMYJIHUPYIOIYIO;

—  BOCIHTHIBAIOULIYIO;

—  HCCIIEA0BATEIbCKYIO.

B pamMkax kypca BBINOIHSAIOTCS CIEAYIOIINE BUIbI CAMOCTOATENbHOM padoThI:

1. IIpopabGotka y4eOHOro wmarepuaiga (MO KOHCHEKTaM, Yy4eOHOW U Hay4HOH
JUTEpAType);

2. BenonHeHue pasHOYpPOBHEBBIX 334a4 U 33/1aHUN;

3. PaGota c Tectamu U Bompocamu JijIsl CaMOIIPOBEPKH;

4. BpInonHeHNE UTOTOBOM KOHTPOJILHON pabOTHI.

CryneHTaMm peKOMEHyeTcsl C CaMOro Havajia OCBOEHHS Kypca paboTaTrh ¢ IUTepaTypoi 1
npeUiaraéMbIMU 331aHUSIMHU B (hOpME MOATOTOBKH K OUEPEIHOMY ayJUTOPHOMY 3aHATHIO. [Ipn
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9TOM aKTYaJIM3UPYIOTCS MMEIOLIUECs 3HaHUS, a TaKkKe co3laeTrcd 0as3a JUlsl yCBOEHHsSI HOBOTO
MaTtcpHrajia, BOSBHUKAKOT BOIIPOCHI, OTBCTHI HA KOTOPLIC CTYACHT ITOJYYACT B ayJUTOPHHU.

Heo0x01uMo OTMETUTh, YTO HEKOTOPBIC 3aaHUSI JJII CAMOCTOSITEIILHON PabOTHI IO KypCy
UMEIOT ormpenesieHHyo crenuduky. [Ipy ocBoeHMHM Kypca CTYIEHT MOXET I0JIb30BaThCs
OuOMMoOTEeKON By3a, KOTOpash B IOJIHOM Mepe oOecriedeHa COOTBETCTBYIOIIEH JIHMTEPaTypOH.
3HAYUTENIBHYIO TOMOLIb B IIOATOTOBKE K OYEPEIHOMY 3aHATHIO MOJKET OKa3aTh MMEIOLIUICS B
y4eOHO-METOJUYECKOM KOMIUIEKCE KPaTKHi KOHCIEKT JeKIMi. OH e MOXKET UCII0JIb30BaThCs U
JUI 3aKpeIIeHUsI MTOJyYeHHOTO B ayIuTopuu Marepuana. CaMmocrosTenbHas paboTa CTyIEHTOB
IOPEeIyCMOTpEHa Y4eOHBIM IIJJAHOM U BBIIOJHIETCA B 00sA3aTENbHOM HOpsAAKe. 3aJaHMs
MMPECAJIOXKCHBI 110 Ka)I(I[Oﬁ HSYLIaeMOfI TEMC U MOTYT I'OTOBUTBHCA MHAUBUAYAJIbHO WM B I'PYIIIC.
[To HeoOXOAMMOCTH CTYAEHT MOXKET oOpamarbcs 3a KOHCYJNbTAUUEeW K IPEroaaBaTello.
Brinonnenue 3ajaHnii KOHTPOJIUPYETCS U OLIEHUBAETCS PENIOAaBaTEIIEM.

JUIs yCHIEHNIHOTO CaMOCTOATENBHOTO HU3YyYEHMs MaTepuana CEroJHs HCIONIb3YITCS
pasyIn4yHble CpeacTBa OOyueHHsl, CpPeAu KOTOPBIX 0CO00€ MECTO 3aHMMAlOT MH(POPMALMOHHBIE
TEXHOJIOTUH PA3HOT'0 YPOBHSI M HAIIPABJIEHHOCTHU: 3JIEKTPOHHbIE Y4E€OHUKH U KYPChI JIEKIIUH, 0a3bl
TECTOBBIX 3aJaHUM W 3agad. OJIEKTPOHHBIH Y4YEOHMK IpeJCTaBisieT co0OW NpOrpaMMHOE
CPEICTBO, MO3BOJIAIONICE NMPEACTABUTH IJIS U3YUYECHUs TEOPETUUYECKUI MaTepuall, OpraHu30BaTh
anpoOupoBaHKE, TPEHAXK M CAMOCTOATENIBHYIO TBOPYECKYIO padOTy, IOMOTaoIlee CTyIeHTaM U
IIPENOJIaBaTeI0 OLEHUTh YPOBEHb 3HAHUI B ONpPENEICHHOH TEeMaTHKe, a TAaKKe COJAeprKallee
HEOOXOUMYIO CIPaBOYHYIO HH(POPMAIUIO. DIIEKTPOHHBIN y4eOHMK MOXKET MHTEIPUPOBATH B
cebe BO3MOYKHOCTH Pa3IMYHbIX [I€1arOrM4eCKUX IPOrPaMMHBIX CPEACTB: 00yUaroluX IPOrpamm,
CIPAaBOYHHUKOB, yU4eOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOJIUPYIOLIUX IPOrPaMM.

Jlns ycrnemHoi OpraHu3alliid CaMOCTOSITENbHON paOoThl BCe aKTHBHEE MPUMEHSIOTCS
pa3sHooOpa3Hble 00pa3oBaTelIbHBIE pecypchl B ceTH VIHTepHeT: CHCTeMbl TECTUPOBaHMS IO
pasM4YHbBIM  00JacTsM, BHUPTYyaJbHbIE JIEKLIWH, Ja00OpaTOpUM, TPH ISTOM  IOJIB30BATEIIO
JIOCTAaTOYHO MMETh KOMIIBIOTEp M MOJKIIOYeHue K MHTepHeTy [uis TOoro, 4roObl CBS3aThCs C
npenoaaBaTcyicM, pellaTb BBIYMCIUTCIIBHBIC 3a/1a41 U 110J1YyYaTb 3HAHUS. Ucnonr3oBanne cetei
YCUJIMBAET POJIb CaMOCTOSITENbHOM pabOThl CTyAEHTa M IO3BOJSET KapJUHAJIbHBIM 00pazoM
HN3MCHUTH MCTOAWKY NPCIIOJaBaHU.

CTyneHT MOXKeT M0JIy4aTh BCE 3aJlaHMsI 1 METOAMUECKUE YKAa3aHUs Yepe3 CEpBEp, UTO 1aeT
€My BO3MOXHOCTb IPHUBECTH B COOTBETCTBUE JIMYHBIE BO3MOXHOCTH C HEOOXOAMUMBIMM IS
BBINOJIHEHUS paboT Tpyao3arparaMu. CTyJJeHT UMEEeT BO3MOXKHOCTD BBITIOIHATH paboTy 1oMa UITH
B ayautopuu. boinbinoe BocmuTaTenbHOEe M 00pa3o0BaTeNbHOE 3HAUYEHHE B CAMOCTOSTEIHLHOM
y4eOHOM TpyJe CTyAEHTa UMEET CaMOKOHTPOJb. CaMOKOHTPOJIb BO30YXIAaeT M MOJIEPKUBACT
BHUMAaHHUEC W HUHTEPEC, IMOBBIINACT AKTHBHOCTb HaMATH W MBIIUICHUA, ITO3BOJIICT CTYACHTY
CBOEBPEMEHHO OOHAPYXXWUTh M YCTPAHUTH JOMYIICHHBIE OMIMOKA M HEJOCTATKH, OOBEKTHBHO
ONpEEIUTh YPOBEHb CBOMX 3HAaHUM, NPAKTUYECKHX yMmeHHH. Camoe JOCTYIHOE U IPOCTOe
CpE€ACTBO CAMOKOHTPOJIA C MPUMCHCHUEM I/IH(bOpMaHI/IOHHO-KOMMyHI/IKaHI/IOHHI)IX TEXHOJIOTHH -
3TO A TECTOB «on-line», KOTOpbIEe MO3BOJISAIOT B PEXKHUME PEATbHOTO BPEMEHHU OINPENIEeIUTh CBOU
YPOBEHb BJIAJCHHUS NPEAMETHBIM MAaTepHUaloM, BbIIBUTh CBOM OHIMOKM M  MOJYYHUTH
PEKOMEHIALlMHU TI0 CAMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoii

Bcro nureparypy MOXKHO pa3fenuTh Ha y4eOHHKH U yuyeOHbIEe 1MOCOOUs, OpUTHHAIIbHBIE
Hay4yHble MOHOTpauuecKre UCTOYHHKHU, HayyHble MyOJUKaluu B Iepuoanyeckoil neuaru. U3
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HUX MOXXHO BBIJCIUTh JIUTEPATypy OCHOBHYIO (PEKOMEHAYEMYIO), MAONOJHUTEIbHYIO U
JUTEpATypy ISl yriIyOJIeHHOTO U3Y4YEHUS IUCIUILINHBL.

W3yuenne QUCUUIUIMHBI CIIEAYET HAUUHATH ¢ Y4eOHUKA, TOCKOJIBbKY Y4eOHHUK — 3TO KHUTA,
B KOTOPOI1 M3JI0’KE€HBI OCHOBBI HAYYHBIX 3HAHUHU TI0 OIPECIIEHHOMY IIPEIMETY B COOTBETCTBHHU C
HENISIMU | 33J]a4aMi 00y4eHUs!, yCTaHOBJICHHBIMH ITPOTPaMMOM.

IIpu pabore ¢ nuTeparypoil HEOOXOAUMO YUUTBIBATh, YTO MMEIOTCS Pa3IM4YHbIE BUIIbI
YTEHUS, U KaX/bIM N3 HUX UCIIOJIb3YEeTCS Ha ONPEEICHHbBIX TallaX OCBOSHHs MaTepuaa.

IIpedsapumenvroe YT€HNE HAIIPABICHO HA BBISIBIIEHUE B TEKCTE HE3HAKOMBIX TEPMHHOB U
IIOUCK UX 3HAUYEHUs B CIIPAaBOYHOM IMTeparype. B yacTHOCTH, TpU YTEHUHU yKa3aHHOH JINTepaTypbl
HE00X0IMMO MOIPOOHEHIINM 00pa30M aHAIU3UPOBATH TTOHSATHS.

Ckeo3H0e umenue npeanonaraeT NpoYTCHUE MaTepyuana oT Hadaua 10 KoHua. CKBO3HOE
YTEHHUE JTUTEPATYPhl U3 IPUBEICHHOTO CITUCKA JTAeT BO3MOXXHOCTH CTYJCHTY C(HOPMUPOBATH CBOJI
OCHOBHBIX NOHSTUH U3 N3y4aeMOoi 00acTu U CBOOOIHO BIAJETh UMH.

Buvibopounoe — Hao00poOT, UMEET LIENbIO MOUCK U 0TOOp MaTepuasa. B pamkax paHHOTro
Kypca BbIOOpOYHOE YTEHHUE, KaK CI0cO0 OCBOEHMSI COAEPIKaHUS Kypca, 10JKHO UCIOIb30BATHCS
IPY HOJATOTOBKE K NPAKTUYECKUM 3aHATHSIM IO COOTBETCTBYIOIUM pa3zieiiaM.

Ananumuueckoe umenue — 3TO KPUTHUECKUH pa30op TeKcTa C IMOCIEAYIOIUM €ro
KOHCTIeKTUpoBaHHeM. OCBOCHHE yKa3aHHBIX NMOHATHH Oyner Hambonee 3(h(HEeKTHBHBIM B TOM
cilydae, ecii IIPY YTEHUHU TEKCTOB CTYJEHT OyleT 3a7aBaTh K 3TUM TEKCTaM BOIPOCHL. YacTh U3
3THX BOIPOCcOB chopmynupoBana B POC B mepedHe BOMPOCOB i codecenoBanus. [lepeueHn
ATHX BOIIPOCOB OTPAHHMYEH, TOITOMY Ba)KHO HE TOJBKO COJIEPIKAHHE BOIIPOCOB, HO CaM MPHHIIUI
OCBOCHMS JIUTEPATYPHI C IIOMOLIBIO BOIIPOCOB K TEKCTAM.

Lenbto uzyuaroweco ureHus ABISETCS INyOOKOE U BCECTOPOHHEE NMOHMMaHHE ydeOHOU
uHpopmanuu. EcTb HECKOIBKO MPHUEMOB M3yJarOIero YTeHUS:

1. YteHue mo anropuTMmy IHpejnojaraer pazoreHne uHpopMmalnuu Ha OJOKH: Ha3BaHUE;
aBTOp; MCTOYHMK; OCHOBHas HJes TeKCTa, (haKTUYeCKMH MaTepuaj; aHalu3 TeKCTa IMyTeM
COITOCTABJICHHUSI UMEIOIUXCS TOYEK 3PEHUS 110 pacCCMaTPHUBAaEMBIM BOIIPOCAM; HOBU3HA.

2. Ilpuem MOCTaHOBKHM BOIIPOCOB K TEKCTY UMEET CIEAYIONIMNA allTOPHTM:

—  MENJICHHO NMPOYMTATh TEKCT, CTAPasACh MOHATH CMBICI M3JI0KEHHOT'O;
—  BBIJICJIUTH KJIIOUEBBIE CIIOBA B TEKCTE;
—  TIOCTapaThCsl MMOHITH OCHOBHBIE UJIEH, IOJTEKCT U OO 3aMbICEI aBTOPA.

3. IlpueM Te3upoBaHMs 3aKio4yaeTcss B GOPMYJIMPOBAHUM TE€3HCOB B BHUJIE MOJIOKEHUH,
YTBEP>KJICHH, BHIBOIOB.

K »sromy MOXHO m00aBUTh M HHbIE NpUEMBL: TpUeM pedepupoBaHus, MpHUEM
KOMMEHTHPOBAHHUSL.

BaxHoll cocraBistomeil J1I000ro COJIMIHOTO HAYYHOTO H3JaHMUS SIBISETCS CIIHMCOK
JUTEpaTyphl, Ha KOTOPYIO cchUlaeTcs aBTop. [Ipy BO3HMKHOBEHMHM HHTEpeca K KaKOW-TO
00CyX/1aeMoli B TEKCTE MPOoOIIeMe BCeTa €CTh BO3MOYKHOCTh OOPATHTHCS K CIIMCKY OTHOCSIICHCS
K Hel mrepaTypsl. B aToM ciydae Best mpoGiiema kak Obl pa30MBaeTCs Ha COCTABJISIONINE YaCTH,
Ka)x/1ast 13 KOTOPBIX MOXET U3y4aThCs OTJEIBHO OT ApyruX. [Ipyu 3ToM BayKHO HE TEPSTh U3 BUIA
00N KOHTEKCT U HE TIOTpy>KaThCs Ype3MEPHO B JIETANIH, TIOTOMY UTO TAKUM 00pa30M MOXKHO He
YBHUJIETh TJIaBHOTO.

[MonroroBka K SK3aMeHY JAOJDKHA MPOBOIUTHCS HAa OCHOBE JIEKIMOHHOTO MaTepuana,
MaTepHaja MpaKTHUYECKUX 3aHIATUH C 00s3aTeIbHBIM OOpaIleHueM K OCHOBHBIM YYeOHHKAM I10
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Kypcy. DTO MO3BOJUT UCKIIIOUUThH OUTMOKH B MOHUMAaHUU MaTepuaa, OOJerduT ero OCMbICIICHUE,
MIPOKOMMEHTUPYET MaTepral MHOTOUUCICHHBIMU TPUMEPAMH.

6. MeToauueckne MaTepuajbl, ONpeIe/fAOIIHe MPOUEIYPbl OLEHUBAHUS 3HAHMI,
YMeHUii, HABBIKOB U (MJIM) ONbITA JeATeJIbHOCTH

MaxkcumanbHas cymma (100 6amnoB), Habupaemasi CTYJ€HTOM [0 AUCHUIUIMHE BKIOYAET
JIBE COCTaBJISIOLIHE:

— nepeas cocmasnawias — OIEHKA PETYISIPHOCTH, CBOCBPEMEHHOCTH M KadyecTBa
BBIMIOJTHEHUS] CTYACHTOM Yy4eOHOW paboThl MO W3YYEHHUIO JUCUUIUIMHBI B TEYEHHE IEepHOJIa
W3Yy4YEeHUS TUCIUILIIMHBI (CeMecTpa, WM HECKOJIBKUX CeMecTpoB) (cymma — He Oosiee 70 6aioB).
bamnbl, xapakTepusyrolue ycreBaeMoCcTh CTYASHTa M0 JUCIHUILINHE, HAOUPAOTCs UM B TEUCHUE
BCEro Nepruoaa 00y4IeHHS 32 H3yUCHHE OTACIbHBIX TEM U BBITIOJTHCHHE OTACIHHBIX BUIOB Pa0OT.

— 8mopas cocmasnAwas — OeHKa 3HaHUW CTyJIeHTa 10 Pe3yJbTaTaM MPOMEKYTOUHOM
arrectanuu (He 6o1ee 30 —6amioB).

Kputepuem oneHkd YpoBHS CPOPMUPOBAHHOCTH KOMIIETCHIMH B paMKax ydeOHOU
nucuuruHbel «YPDA» B VIII cemecTpe sBisieTcst IK3aMeH.

OOmuii 6amunr TeKymero W pyOSKHOTO KOHTPOJIS CKIIAABIBACTCS W3  CICIYIOIINX
COCTaBJISIONTUX MPHIOKEHUE 2. B Teuenne yueOHOro mporecca CTyIeHT 00s13aH OTYUTATHCS 110
TEOPETUICCKOMY MAaTePHAITY H MPAKTUICCKUM 3aHATHSAM: OIPOCHI, HHIUBUAYATbHBIC 3aaHHS.

Llenvto npomesicymounvix ammecmayuii 10 JUCUUILITNHE SIBISIETCS OILICHKA KauecTBa
OCBOGHUS AUCHUILTUHBI 00y4arOIIUMUCS.

Kpumepuu oyenku kauecmea 0c60eHus OUCYUNTIUHDL

Ouyenka «omauunon— om 91 0o 100 6annoe — TeopeTHUECKOE COACpKaHUE Kypca
OCBOEHO IMOJHOCTHIO0, 6€3 Mpo0eIoB, HEOOXOIMMBbIE TPAKTUUECKHE HAaBBIKU PAOOTHI C
OCBOCHHBIM MaTepuasioM chopMupoBanbl. Bee peaycMoTpeHHBIe TIPOTpaMMOi 00ydeHHs
y4eOHbIe 3aJaHHsI BBITIOJTHEHBI, KAYeCTBO UX BBHITIOJIHEHUS OI[CHEHO YHCIIOM 0aJlIoB, OJM3KUM K
MakcuMaigbHOMY. Ha sK3aMeHe cTyieHT JeMOHCTpUpPYeET IiyOOKHe 3HaHUS MPeAyCMOTPEHHOTO
pOrpaMMOil MaTepuasa, yMeeT YeTKO, TAKOHUYHO U JIOTUYECKH TOCIeI0BaTeIbHO OTBEYATh Ha
MOCTaBJIEHHBIE BOIIPOCHI.

Ouenka «xopowoy» —om 81 00 90 6annoe — TeOPETUUECKOE COAEPKAHUE Kypca
OCBOEHO, HEOOXOJMMBbIE TPAKTHUYECKHE HABBIKK paboThl c(hOPMUPOBAHBI, BHITIOJTHEHHBIE
ydeOHbIe 3aJaHHsI COJIepKaT He3HAYUTENbHBIC OMMOKH. Ha dk3aMeHe CTyIeHT IEMOHCTPUPYET
TBEP/I0€ 3HAHUS OCHOBHOTO (TIPOTPaMMHOT0) MaTepHaia, yMeeT 4eTKo, TpaMOTHO, 0e3
CYIIIECTBEHHBIX HETOYHOCTEH OTBEYAThH HA MMOCTABICHHBIC BOTIPOCHI.

Ouyenka «yoosnemeopumenvruo» — om 61 0o 80 6an106 — TEOPETUIECKOE COIECPKAHNE
Kypca OCBOEHO HE IOJIHOCTBIO, HEOOXOAMMBbIE MPAKTHUYECKUE HABBIKM pabOThl chOpMUPOBAHBI
YaCTHUYHO, BBINOJIHEHHBIE ydeOHbIE 3aJjaHus cojepxar rpyoOble omuoOku. Ha sk3ameHe cTyIeHT
JIEMOHCTPUPYET 3HAHHE TOJIBKO OCHOBHOTO MaTepualia, OTBEThI COJEpXaT HETOYHOCTH, ciIaldo
apryMeHTHUPOBAHbI, HAPYIIIEHA MOCIEI0BATEIbHOCTh H3I0KECHHS MaTepraa

Ouyenka «neyooenemeopumenvno» — om 36 00 60 6anioe — TEOPETUIECKOE COACPKAaHNE
Kypca HE OCBOGHO, HEOOXOIUMBbIC NPAKTUYECKUE HABBIKK paboThl HE CGHOPMHPOBAHHI,
BBITNIOJTHEHHBIE YUeOHBIE 3a/IJaHUs COAepKaT rpyOble OMMOKH, JOMOIHUTENbHAsS CAMOCTOSITeNIbHAS
paboTa Hajg MaTepualioM Kypca HE NpUBENET K CYLIIECTBEHHOMY IIOBBIIICHHUIO KauecTBa
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BBIMIOJTHEHUS Y4eOHbIX 3aaHuil. Ha sk3aMeHe CTyAeHT JEeMOHCTPUPYET He3HAHNE 3HAUUTEIbHOU
9acTH TPOrpaMMHOTO MaTrepualia, CYIIECTBEHHBIC OMMOKH B OTBETaX HAa BOMIPOCHI, HEYMEHUE
OPUEHTHPOBATHCS B MaTepualie, HE3HAHNE OCHOBHBIX MOHATUN TUCIUTIIIUHBL.

B cooTBeTrcTBUM C PEUTUHIOBOM CHCTEMOM TEKYIIUK KOHTPOJIb IIPOU3BOJUTCS TPU pa3a B
TEYCHHE CEeMEeCTpa MyTeM OaIbHOM OLIEHKH KayecTBa YCBOCHHS TEOPETHYECKOro Marepuala
(OTBETHI Ha BOMPOCHI) U PE3yJIbTATOB MPAKTHUECKOMN JIEATEIbHOCTH (pelIeHHE 3a/1a4, BHIITOJTHEHUE
3aJIaHHM, pEIICHUE MPOOIIEM).

[IpomexyTouHas aTTecTanus (3a4eT) NMPOM3BOAUTCA B KOHIIE CEMECTpa TaKKe IyTeM
0ayuIbHOM OLIeHKU. VITOTOBBIN pEHTHHT ONpeaessieTcss CyMMUPOBaHUEM 0aJlIOB TEKYIIEH OLIEHKU
B T€UCHUE ceMecTpa U 0aJUIOB MPOMEXYTOYHOH aTTeCTallMi B KOHIIE CEMECTpa M0 pe3yibTaTtamMm
sK3aMeHa. MakcuMalbHbIM UTOrOBbIN peTHHT cooTBeTcTBYET 100 Oamiam (60 — Tekyiias oneHka
B cemecTpe, 40 — mpoMeKyTOoUHas aTTecTalus B KOHIE CEMECTPA).

OneHka pe3yabTaToOB CaMOCTOSTENILHON padOThl OpraHU3yeTcs Kak €IMHCTBO IBYX (hopm:
CaMOKOHTPOJIb M KOHTPOJIb CO CTOPOHBI MPEIo1aBaTers.

CaMOKOHTpOJIb 3aBHCHUT OT OIPEACICHHBIX KauecTB JIMYHOCTH, OTBETCTBEHHOCTH 3a
pe3yNbTaThl CBOETO O0yUYeHUSs, 3aMHTEPECOBAHHOCTU B IMOJIOKUTEIHHOU OIEHKE CBOEro TPy/Ia,
MaTepHaIbHBIX W MOpPAIbHBIX CTUMYJOB, OT TOTO HACKOJBKO 0OydaeMblii MOTHBHPOBAH B
JOCTHKEHUN HAWJy4YIIMX Pe3yJbTaToOB. 3ajaya MpPEerojaBaressi COCTOMT B TOM, YTOObI CO3/1aTh
YCIIOBHUSL JUUISL BBITIOJTHCHHSI CaMOCTOSITEIBHON pPa0OTHI (Yy4eOHO-METOAMYECKOE OOCCIICUeHUE),
IPABWJIBHO HUCIOJb30BaTh PA3JIMYHBIE CTUMYJIBl IS peaju3aluu 3TOW paboThl (pelTHHroBas
CHUCTEMa), TMOBBIIIATh €€ 3HAYMMOCTh M TPAMOTHO OCYIIECTBIIATH KOHTPOJIb CaMOCTOSTEIbHON
JeSITeIbHOCTH CTYACHTA ((POH/I OLIEHOUHBIX CPEJCTB).

Kpumepuu ¢hopmuposanusa ouenok no npomexcymounoii ammecmayuu:

«omauyno» (_ OamnoB) — ToONydaroT oOOydaroluecs, KOTOpble CBOOOJHO
OPUEHTHPYIOTCSI B Marepuajie W OTBevaroT Oe3 3arpyaHeHuil. OOydaromuiicst crocobeH K
BBITIOJIHEHHIO CJIOKHBIX 3aJlaHUM, TTOCTAHOBKE IIeJiel M BbIOOpE MyTell ux peanusamnuu. Pabora
BBHITIOJIHEHA TTOJTHOCTHIO O6€3 omuook, pemeno 100% 3anay;

«xopowo» (_ Oamia) — mody4aroT oOydaroniuecsi, KOTOPhle OTHOCHTEIBHO TOJHO
OpUEHTHUPYIOTCS B Marepuaje, OTBEYaroT Oe3 3aTpyJHEHMH, OMYCKaloT HE3HAuUuTEeIbHOE
KoJIn4ecTBO OmuoO0oK. OOyyaromuiicsi crmocoOeH K BBIMOJHEHHIO CIOXKHBIX 3afaHuil. Pabora
BBINOJIHEHA MTOJIHOCTHIO, HO UMEIOTCs He OoJiee 0HOM Herpy0Ooi olMOKY M OIHOTO HeloueTa, He
Oonee Tpex HemoueToB. JlomyckaioTcs He3HauMTENbHbIE HETOYHOCTH MPU PELICHWH 3ajad,
pemeno 70% 3anay;

«yooenemeopumenvho» ( 0auioB) — TONy4YalOT OOydYaroIIHecs, y KOTOPBIX
HEJ0CTaTOYHO BBICOK YPOBEHb BIaJEHUS MaTepuajoM. B mporecce oTBera Ha 3K3aMeHe
JOTTYCKaOTCs OIMOKU U 3aTPYAHEHUS MPHU U3JI0kKEHUH MarepHrana. OOydaromuics TpaBUIbHO
BBITIOJIHWII HE MeHee 2/3 Bcel paboThl WM JOMYyCTUI He Oosee oaHOM rpy0oil oMok U ABYX
HE/I0ueToB, He Ooyiee OJHOM TpyOOH M OJHON HerpyOoil ommOku, He Oojee Tpex HerpyObIx
olMOO0K, 0JTHON Herpy6oi. O0yJaronuiics 3aTpyIHAETCs C IPAaBUIbHOM OLIEHKOW MPeI0kKEHHOM
3a/1a4M, JAaeT HEMOJIHbIN OTBET, pemeHo 55% 3anay;

«HeyoosemeopumenvHo» ( 0alnoB) — TMOMYYalOT oOydYaromuecs, KOTOpbIe
JOMYCKalOT 3Ha4YUTeNbHble OMMOKK. OOyyarouuiics HMMeeT JUIIb HavyalbHYI0 CTENeHb
OpHEeHTaIK B MaTepuaie. B pabore uncio omuboK 1 HEJOUETOB MPEBBICUIIO HOPMY TSI OLIEHKU
3 WM TpaBWIIBHO BBHITIOJIHEHO MeHee 2/3 Bcel paboThl. OO0ydaromuiics 1aeT HEBEPHYIO OIICHKY
cutyauud, pemeno meree 50% 3amay.
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Tabnuya 7. Peynomamol 0c80eHUA YUeOHOI OUCYUNTUHDL, NOOTIEHCAUUE NPOGEPKe

IK-16
CIOCOOHOCTHIO
IUTAHUPOBATH U
MIPOBOJTUTH
(dbuznveckue u
XUMHAYECKHE
IKCIIEPUMEHTHI,
MIPOBONTH
00paboTKy UX
pEe3yJIbTaTOB H
OIICHUBATH
MOTPEIIHOCTH,
BBIJIBUTATh U
yCTaHaBJIUBATh
TPaHUIIBI HX
MPUMCHCHHS,
MIPUMEHSTh METOIbI
MaTEeMaTHIeCKOTO
aHaIM3a u
MOJICTTUPOBAHUS,
TEOPUTHUYECKOTO U
AKCIIEPUMEHTATILHOTO
UCCIIEIOBaHHS

Buaneer: MeTomgamu ynpaBiieHUS
XUMHUKO-TEXHOJIOTHICCKIUMH
CHCTEMaMH U METO/IaMH
PETYIUPOBAHUS XUMHUKO-
TEXHOJIOTUIECKUMHU MPOIECCAMU
Ymeeer:

OTIpENeNATh OCHOBHBIC CTATHYECKHE
Y TUHAMHUYECKUE XapaKTEPUCTUKH
00BEKTOB, BBIOMpATH PAIIMOHAIBHYIO
CUCTEMY PeryIupOBaHUS
TEXHOJIOTHYECKOTO IMpoIiecca,
BBIOMPATh KOHKPETHBIC THUIIBI
puOOPOB ISl AUATHOCTUKH XMMHUKO-
TEXHOJOTHYECKOTO TpoIiecca;

IIOJIB30BaThCS 0a30BOMU
TEPMHUHOJIOTHEH, OTHOCSIIYSICS K
OCHOBHBIM IIPOIIECCaM | arapaTam
XUMHYECKON TEXHOIOTHH;
paboTaTh CO ClIPaBOYHOMN JIUTEPATYPOH —
TaOJIMIIaAMH, PACUCTHBIMH JTHArPAMMaMU
u HOMOTPaMMaMHU, KOTOpBIC
MpeaHa3HAYEHbI JUTS o0paboTku
pe3yabTaToB JabopaTOpHBIX padoT, a
TaK)Ke ISl PEIICHUS] TeXHOJOTHYECKHUX
3a7a4

3Haer:

OCHOBHBIC ITOHATUSA TCOpI/II/I
yIpaBIeHUS, CTATHYECKHE U
JOINHAMHUYCCKUEC XapaKTepI/ICTI/IKI/I
00BEKTOB ¥ 3BEHBEB YIIPABJICHUS,
OCHOBHBIC BUJAbI aBTOMATHUYCCKUX
CUCTEM PETYJIUPOBAHUS U 3aKOHBI
ynpaBneHI/m, THUITIOBBIC CUCTCMBbI
ABTOMATUYECKOTO YIIPABIICHUS B
XI/IMI/I‘IeCKOI\/’I HpOMI)IHIJ'IeHHOCTI/I,
METO/JIbI U CPEJICTBA IUATHOCTUKH U
KOHTpOJ'IS[ OCHOBHBIX TCXHOJIOTHUYCCKUX
apaMeTpoB;

OCHOBHBIC TEXHOJIOTHYCCKHUE KPUTCPUHU
3¢ (HEeKTHBHOCTH XHUMHUKO-
TEXHOJIOTHYECKOTO Tpolecca H HX
MaTeMaTHYeCKOE BBIPAKCHHE;

HOPMAaTUBHbIE JOKYMEHTBHI IO OXpaHe
Tpyaa (I'OCTp1) ©  TPYyIOBOTO

VYcrHblit ompoc Ha
MPAKTUYECKHUX 3aHATUAX
[IpoBepka  BBIMOJTHSEMBIX
pabot

3amura BBITIOJIHSIEMBIX
pabot

3a4eT
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3aKOHOJATENbCTBA [UJISl BBIBJICHHUS U
yCTpaHEHUs HETIONa0K.

7. YHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUITJINHbI

(MOYJIS)

7.1 Ocnosnasa numepamypa
OmenkoB A. 0. Cucrembl aBTOMATHYECKOTO YIpPaBJICHUS: TeOPHUsl, NPUMEHEHHUe,
moaeanpoBanne B MATLAB: UsnarenscrBo: "Jlans", U3nanue: 2-e u3md., uchp. U JAOI ,
2013r. 208 ¢
[Tamenko @.®. Ilukuna I''A. OcCHOBbI MOJEJTHPOBAHMS JHEPreTHYECKHUX O00HEKTOB:
N3patensctBo: "®usmarnut" , 2011r. 464 cTp.
CawmoiinoB H.A. Tlpumeps! u 3aauu 1o Kypcy MaTeMaTu4ueckoe Mo1eJTUPOBAHNE XUMHUKO-
TeXHOJ0oru4eckux npoueccon: Mzn.: "Jlanws" U3nanue:3-e uzn., ucnp. U non., 2013r., 176
cTp.
Xapnammuan X.3.00mas XuMuuyeckasi TeXHOJOrusi. MeToa0/10rusi NMPOEKTHPOBAHUSA
XHMHKO-TEXHOJIOTHYeCKUX TmpoueccoB: HM3matensctBo: "Jlawp", W3manme: 2-e wuzf.,
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7.2 /lonoanumenvnasn numepamypa
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Pusanuenko I'.10., PyOun A.b. Martemaruueckue Mojenn OMONIOrHUECKUX MPOTyKIIMOHHBIX
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4. bonpapenko H.®. "MonempoBanue NpomyKTMBHOCTM — arposkocucreM”. JI,  1982;

5. Topctko A.B., lom6posckuit FO.A., CypkoB ®@.A. Mojaenu yrpaBieHuUs 3K0JI0T0-5KOHOMUYECKUMH

cuctemamu. M., 1984,

6.
7.
8.

Ibxebdepc J1."BBenenrie B CHUCTEMHBIM aHamM3: TpuMeHeHne B dkomormu”, M., 1981
3acmaBckuii  BI., TlomysktoB P.A.  VmpasneHue skornormdeckumy — cucteMamu.  M..1988
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9. Topwm Jhk.  Maremammeckne Modem B ¢upuonor  pactenwit.  Kue, 1982
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8 MaTepHaJ’[bHO-TeXHI/I‘ICCKOC odecneyeHue JAUCHHUIIIIMHBI

MunumanibHo HeoOxoaumblid  Juisi  peanuzanuu  OIIOIl mepedenp MarepuaIbHO-
TEXHUYECKOro OOeCleyeHHs BKIIOYaeT B ceOs: JICKIUOHHBbIE ayauTopuu (00OpyJOBaHHBIE
BU/JICONIPOEKIIMOHHBIM 000PYJOBaHUEM JUIsl PE3EHTALUi, CPeICTBAMU 3BYKOBOCIIPOU3BEICHUS,
9KpPaHOM M MMEIOLIME BBIXOJ B CeTh MIHTEpHET), MOMEUIeHUs Uil IPOBEACHUS CEMUHAPCKUX U
NPaKTUYECKHUX 3aHATUH (000pyIOBaHHBIE yU4eOHON MeOembi0), KOMIBIOTEPHBIE KJIACCHI U Ap. (8
coomeemcmeuu ¢ OI'OC, yueonvim nnanom u cnpasku MTO).

ITo mucuunmne «Moaenuposanue XTII» nmeercs npeseHTanus 10 OTAEIBHBIM TEMaM
Kypca, o3BoJisitonias Hanobosee 3pPpeKTHBHO OCBOUTH NPEICTaBICHHBIN YUeOHBIH MaTepual.

MarepuanbHO-TEXHHUUECKOE oOecreueHre JAUCHUIUIMHBI  (TEeXHUUYECKUEe Cpe/CTBa,

nabopaTopHoe 000pyI0BaHUE U Ap.) IPEACTABICHO B TA0I.

Mamepuam;no-mexnuuecxoe obecneuenue ()ucuunﬂunbt

Ne HaunmeHoBaHMe (KOMIIBIOTEPHBIE KJIACCHI, Ayauropumn
n/n yueOHbIe JJadopaTopun, 000py10BaHHe)
1 VYuebHble 1abopaTopuu I'maBHBIM KOpHTyC, 210, 214,
215,217 ayn.
2 VYuyebHas n1abopaTtopus, OCHaIllEHHAs I'maBHbI# KOpITyC 222
KoMnbroTepami (12 mr.)
3 JlaGopaTopHas ocya U NpUHAIIEKHOCTH TS I'maBHBII KOpITyC, 212, 214,
MOATOTOBKA MOHOMEPOB U CUHTE3a TOJIMMEPOB 215,217 ayn.

(x07nOBI, IpsIMbIE U OOpaTHBIE XOJIOIMIBHUKHY,
POOUPKH, MUNIETKU, MEPHBIE LIWIHH]IPBI, HACAIKH,
aJUTOHKH, yalku IleTpu, crakaHsl, BOpOHKHY,
HITaTUBBI, PUIBTPHI, €pUIN TAOOpPaTOpHLIE,

TEPMOMETPHI)
4 JlaGopaTopHoe o6opyaoBaHUE sl CHHTE3A U I'maBnsIif kKoprryc, HOL]
UCCIIEIOBaHMS MIOJIMMEPOB (TEPMOCTAT «TIOJTUMEPBI U KOMITO3UTHI,
XKUJKOCTHOM, MEIIAJIKH dJIEKTPUIECKNE, TUHEHHBIE 215 ayn.

aBToTpancopmaropsl JIATP, BonsHbIE 1N
necyanple 0aHU, dJEKTPUUECKUE TUITUTKH,
Bucko3umetpsl BIIX, peppakromerp, Becs
aHAJIMTUYECKHUE, BECHI TEXHUYECKHE, IIKA(BI
cywmuiabHble, pH-MeTp, ycTaHOBKa I OIIPENEICHUs
TEMIIEPATYPHI pa3MATYCHMs], yCTAHOBKA ISt
TypOUIMMETPUUECKOTO TUTPOBAHUS)
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5 OOGopynoBaHue I UCCIEA0BaHUS TTOJIMMEPOB I'maBnsIit kKoprryc, HOL]
(muddhepeHnnanbHbIA CKAHUPYIOLINH KaTOPUMETP «I10JIMMEPBI ¥ KOMIIO3UTBI»
Setaram DSC131 EVO, UK-cnekrpomerp,
pa3pbIBHAsI MAIIMHA, IPECC TOPSAYETO MTPECCOBAHMUSA,
puOOPHI 1715 OIpeieIeHHs] TeMJI0CTOMKOCTH,
OTHECTOMKOCTH, YIAPHOM BA3KOCTH, TBEPAOCTH
MTOJTMMEPOB, KOH-KAJIOPUMETP )

[Ipu npoBeneHnM 3aHATUHN JTEKUMOHHOTO TUIA, CEMUHAPCKUX 3aHATUN UCIIOJIb3YHOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE oDecnedenue:

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

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

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

C80DO0OHO pacnpocmpamsiemvle npocPAMMblL:

— Academic MarthCAD License - MaTeMaTHu4ecKoe MpOorpaMMHOE 00ECTICUeHHE,
KOTOPOE MO3BOJISICT BBHITIOIHSTD, aHAJTM3UPOBATh BYKHEHIIINE HH)KEHEPHBIE pAcueThl U
00MEHHBATHCS UMU;

—  WinZip mis Windows - mporpaMm AJist C)KaTHs U PACIIaKOBKU (ailyioB;

— Adobe Reader nins Windows — nporpamma juis urenust PDF ¢aiinos;

—  Far Manager - koHCOJIbHBIH (hailyIOBBII MEHEIKep A ONEPALMOHHBIX CUCTEM
cemeiictBa Microsoft Windows.

Jns CTyIEeHTOB C OTPaHMYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbS CO3/IaHbI CHEHHAIbHBIE
YCIIOBUS 7S TOTy4YeHHst 00pa3oBaHus. B 1esx JOCTYIMHOCTH MOy4eHUs BBICIIET0 00pa30BaHus
o o0Opa30BaTeLHBIM IIpOrpaMMaM HHBAUAAMH U JTUIIAMH C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU
3/10pOBbSI YHUBEPCUTETOM 00€CIIeYNBAETCS:

1. AnbrepHaTuBHAS BepcHs O(DUIMATBHOTO caiiTa B ceTr «HTepHET» s ClTab0BUISIINX

2. J1ns MHBATUIOB C HAPYIIEHUSIMU 3peHUs (CIab0BUISAIINE, CIICTIBIC)

- MPHUCYTCTBHE ACCHUCTEHTAa, OKAa3bIBAIOMIETO OOydaromeMmycs HeOOXOIMMYIO TOMOIIIb,
nyOnupoBaHUE BCIyX CIPABOYHON HMH(OpPMAIMKM O PACMHMCAHUU Y4YeOHBIX 3aHSATUH; HaIU4ue
CPEICTB JUIS YCHWJIGHHS OCTaTOYHOTO 3pCHHS, OpalIeBCKOW KOMIBIOTEPHOH TEXHUKH,
BUJICOYBEIMUUTENCH, TMPOrpaMM HEBHU3yallbHOTO JOCTyNa K WH(OpMAaIUK, MPOrpaMM-
CHUHTE3aTOPOB PEYH U APYTUX TEXHUYECKUX CPEACTB MpUeMa-niepenadyn yueOHoi nHpopManuu B
JOCTYIHBIX (popMax Ui CTYIEHTOB C HAPYIICHUSIMH 3PCHHUS,

3.1 WHBAIMIOB M JIMIl C OTPAaHUYCHHBIMH BO3MOXXKHOCTSMHU 3JI0POBbS IO CIYXY
(cmabocmplmaniue, riyxue):

4. Jlng UHBANIMAOB M JIMI C OTPAHUYEHHBIMU BO3MOXKHOCTSMH 30POBbS, MMEIOLIUX
HapyIICHUs OMOPHO-IBUTATENILHOTO ammapaTa, CO3[JaHbl MaTepHabHO-TEXHUYECKHE YCIIOBUS
o0ecreynBaroIMe BO3MOKHOCTh OECHpensITCTBEHHOrO JOCTyNna oOOy4aromuxcs B Yy4eOHbIE
NoMeIeHusl, 0ObeKTy MUTaHMs, TyaJeTHble W JPYrue MOMEIICHHs] YHHBEPCUTETa, a TaKxkKe
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npeObIBaHMS B YKa3aHHBIX TTOMEIICHHUSIX (HATHYUE PACIIUPEHHBIX JIBEPHBIX MTPOEMOB, IOPyUHEH
U IPYTUX MPUCTOCOOTICHHI).

OOyuaromyecs: U3 yucia JIML ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbs 00€CIIeUEHbI
AIIEKTPOHHBIMU 00pa30BaTEILHBIMU pecypcaMu B (hopMax, aIanTHPOBAHHBIX K OTPAaHHUYCHHSIM MX
3710pOBBA.

JUCT U3MEHEHUWH (JOINOJTHEHUN)

B pabovyIo0 IIporpamMmy Mo AUCHUIUIMHE «Moaenuposanue XTID» 110 HANIPaBICHUIO
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noarotoBku 18.03.01 — Xumudeckas TexHoJIOTHS (YPOBEHb OaKamaBpuara) Ha
2020/2021 y4eOHnblii T

Neni/mn

DJieMeHT (ILYHKT)
PIIJ

IlepeyeHb BHOCUMBIX
U3MEHEHU M
(momoTHeHM i)

IIpumeuanue

O6CY)KI[eHa " pCKOMCH/IOBAaHA HA 3aCCAaHUN Kacbez[pm OpFaHquCKOﬁ XUMHHU U

BBICOKOMOJIEKYJISIPHBIX COE€IMHEHUI
[TIporoxkon Ne 1 « » 2020r

3aBemyromuit kadenpoit

C.I0. Xammposa
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IIpuiaoxenune

IlIkana ouenueanusa naanupyemslx pe3yibmanos ooyuenus

Texymmii 1 py0e:KHbIii KOHTPOJIb

Cemectp [Ixana oueHuBaHUs
0-35 6annos 36-50 6amnoB 51-60 6amioB 56-70 6amnoB
YactuuHoe [Tonnoe unu | [Tonnoe unu | [TonHoe
MOCeIIeHNe YaCTUYHOE YaCTUYHOE MOCEIICHUE
ayTUTOPHBIX MOCEeIEHUE MOCeIeHUE ayJUTOPHBIX
3aHATHUN. ayJAUTOPHBIX ayIUTOPHBIX 3aHATUH.
Heynosnersopuren | 3aHATHiA. 3aHSITUU. ITomHoE
bHOE BbINOJHEHUE | YacTuuHOE [Tonnoe BBITNIOJIHEHHUE 51
1abOpaTOpHBIX U | BBINOJHEHUE U | BBIIIOJTHEHHE U | 3allUTa
MPAKTUYECKUX 3aIuTa 3aIuTa 1abopaTOpHBIX U
pabor. [Tnoxas | mabopaTopHbIX U | TAOOPATOPHBIX U | MPAKTUYECKUX
MOATOTOBKA K | IPaKTHYECKUX MPaKTUYECKHUX 3aHSATHUH.
OaJITbHO- pador. pador. Brimonnenue
PEUTHHTOBBIM Brimonnenue Brimonnenue KOHTPOJBHBIX
MEPOIPUATHSIM. KOHTPOJIbHBIX KOHTPOJIbHBIX paboT,  TECTOBBIX
Crynent He | paboT,  TECTOBBIX | pabOT, TECTOBBIX | 3aJaHUI, OTBETHI
JOMYCKaeTCst K | 3aJlaHUM, OTBETHI | 33/IaHUI, OTBETHI | HA  KOJUIOKBUYME
MIPOMEXKYTOUHON Ha KOJUTOKBUYME Ha | HA KOJUIOKBHYME | Ha OIICHKH
aTTecTalluu OIICHKH Ha OIICHKU | OTJIIMYHO.
«YIOBJIETBOPUTENH | «XOPOIIOH.
HOY.
(02 3auéma)
Cemect [IIxana oueHUBaHUs
P Hesaureno 3auTeHo
(36-60) (61-70)
Crynent umeer 36-60 OamnoB no uroram | Cryaentr wumeer 36-45 0OamioB 1o
TEKYIIeT0o U PyOeKHOTO KOHTPOJS, HA | UTOTaM  TEKYIIero ©  pyOeKHOro
3auéTe He OTBETHJI HM HAa OJMH BOTIPOC. | KOHTPOJIA, Ha 3a4eTe MPeACTaBHII
MOJIHBIA OTBET HAa OJUH BOIPOC U
YaCTMYHO (TIOJIHOCTHIO) OTBETHJI Ha
BTOPOM.
Crynent wumeer 46-60 OamioB Mo
UTOTAaM  TEKyIIero U  PyOekHOro
KOHTpOJIS, HA 3a4€Te J1aJ MOJHBINA OTBET
Ha OJMH BOIPOC MU YACTUYHO OTBETHUJI
Ha 00a Bompoca.
Crynenty, umeromemy 61-70 6amioB mo
UTOTaM  TEKYIIETO W  PYyOEKHOTO
KOHTPOJIS,  BBICTABJISIETCS ~ OTMETKA
«3adTeHo» 0e3 caayu 3a4éra.
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IIpomexyTouHast aTTecTAUMA (014 IK3AMEHA U OU. 3auéma)

(6 ciyuae, eciu IK3AMEHAYUOHHDBLIL OUIEmM COOEPIHCUN 06d 60NPOCA)

Cemectp [IIxana oueHuBaHus
HeynoBnerBoputre | Y 10BIECTBOPUTEIHLHO Xopomuio OtnanyHo
JILHO (61-80 GayioB) (81-90 GanmoB) (91-100 6amnoB)
(36-60 6amn0B)
Crynent  umeet | Ctyaent umeer 36- | Crygent wumeer | CtyneHt umeert 61-

36-60 OamnoB 110
UTOTaM TEKYIIEro

51 pyOexHOro
KOHTPOJIS, Ha
sk3amene  (nud.
3auere) He jaal
[IOJIHOTO  OTBETa
HH Ha OJIMH
BOTIPOC.

CryneHT umeer
36-45 OamioB 110
UTOTaM TEKYIIEeTo

51 pyOexHOro
KOHTPOJIS, Ha
sk3ameHe  (nud.
3a4ere) Jan
TTOJTHBIN OTBET

TOJBLKO Ha OJHUH
BOIIPOC

50 0aiuIoB o
UTOTaM TEKYIIEro H

pyOexxkHOTO
KOHTPOJIS, Ha
IK3aMCHE (mud.

3aueTre) Jay TMOJTHBIN
OTBET Ha  OJMH
BOIIPOC M YaCTHYHO
(IIOTHOCTBIO)

OTBETHUJI HA BTOPOM.
Crynent umeer 46-
60 0amnoB o
UTOTaM TEKYIIETo M

pyOeKHOTO

KOHTPOJIA, Ha
DK3aMEHe (mud.
3auere) Jay MOJHBIN
OTBET HA  OJIMH
BOTIPOC WITH
YaCTUYHO  OTBETHII

Ha 00a Borpoca.
CryneHT uMmeer 1o
UTOTaM TEKYIIETO H
pyOeKHOTO
KOHTPOJIS 61-70
0aJyIoB Ha 3K3aMeHe
(mud. 3auere) He an
MOJTHOTO OTBETa HHU
Ha OJIMH BOTIPOC.

51-60 OayuioB 11O
UTOTAaM TEKYIIETO

U pyOexHOro
KOHTPOJIS, Ha
sk3amene  (aud.
3a4ere) ai

MOJIHBIM OTBET HA
OJWH BONPOC U

JaCTUYHO
(TIOJTHOCTBI0)
OTBETHII Ha
BTOPOW.

CrygenT uMeer

61 — 65 0awoB 110
UTOTaM TEKYIIETO

U pyOexxHOTO
KOHTpPOJIA, Ha
sKk3aMeHe  (aud.
3a4dere) man

MOJIHBIA OTBET Ha
OJIMH BONPOC U
YaCTUYHO

OTBETHII Ha
BTOpOil. CTyneHT
HMEeT 66-70
0aJlJIOB 10 UTOTaM

TEKYIIIETO H
pyOexKHOTO

KOHTPOJIA, Ha
sk3amere  (aud.
3adere) mai
MOJHBIN OTBET

TOJBKO Ha OJMH
BOIIPOC.

70  OauiOB 11O
UTOTaM TEeKYIIETO 1

pyOexxkHOTO
KOHTPOJIS, Ha
sk3amene  (aud.
3a4dere) nain
MOJHBIA OTBET Ha
OIMH BOMPOC U
JaCTUYIHO
(TTOJTHOCTBIO)
OTBETHII Ha
BTOPOH.
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