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PabGouas mnporpamma AMCHMIUIMHBI «MoAenupoBaHHe U MPOEKTUPOBAHUE

MPOLIECCOB TOJIy4eHUs: moiaumepoB» /cocT. beruea M.b. — Hampuuk: ®I'BOY

KBbI'Y, 2022 - 33 c.
Pabouass mporpamMma AMCHUMIUIMHBI INpEAHAa3HAuY€Ha IS MarucTpoB OYHOM

dbopmbl 00yueHuss 1o HampaBieHuto mnoaroroBku 18.04.01 — Xwumumueckas
texHoJsorus (TexHosorus u nepepaboTka MOJIUMEpPOB), 2 roj1 00ydeHus:, 3 ceMecTp.

PabGouass mnporpamma AUCHUIUIMHBI (MOMAYJSl) COCTAaBJI€HA C Y4YE€TOM
denepanbHOTO TOCYIApCTBEHHOTO 00pa3oBaTEeNbHOTO CTaHAapTa BBICIIETO
oOpa3zoBaHus Mo HampapieHuo moAroToBku 18.04.01 Xumuyeckas TEXHOJIOTHUS
YTBEPKJIEHHOIO TMpUKazoM MuHuctepcrBa oOpa3oBaHus M Hayku Poccuiickoi

®enepanuu ot 07 aBrycra 2020 1. Ne 910.
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Conep:xxanue

Ilenn u 3a1a4n 0CBOEHUS TUCHHUIINHBI

Mecto aucuunmimubl (Moay.s) B crpykrype OIIOII BO

TpeGoBaHus K pe3yJbTaTaM OCBOEHUSI COAEPKAHUA THCHUTITHHBI
Conep:kaHue U CTPYKTYpa AMCUMILIMHBI (MOXYJIs1)

OuneHoYHBbIEe MATEPHUAJIBI /Il TEKYIEro U py0esKHOTr0 KOHTPOJIs
ycIeBaeMOCTH U MPOMeKYTOUYHOI aTTecTauuu

MeTtoauyeckue MaTepuaJbl, onpeae/sionye NpoueIypbl OLeHMBaHUS
3HAHUI, YMEHN HABBIKOB M ONBITA 1eATeJbHOCTH
Y4eOHO0-MeTOoAMYECKOE OOecnieYeHHe TUCHMILUINHBI (MOTYJIs1)
MarepunajbHO-TeXHHYECKOe o0ecnievyeHne JUCHMILIMHBI (MOLYJ151)



1. Ileau u 32724 0CBOEHHSI TUCHUIIHHBI

CoBpeMeHHOE XMMHUKO-TEXHOJIOTMYECKOe MPOU3BOJCTBO MPEACTABIAECT COOOM CIIOKHYIO
XUMHUKO-TexHoJoru4eckyto cucremy (XTC), cocTosmnyto u3 O0JIBIIOro KOJTUYECTBA alllapaToB U
TEXHOJIOTHYECKUX CBsi3ed Mexay HuMmu. CremoBaTenbHO, NMpU pa3padbotke HoBod XTC wim
MOJIGpHHU3AllMU  CYIIECTBYIOIIEW,  OCHOBHAas  3ajauya  3aK/Il04aercsi B CO3/IaHUU
BBICOKO?()(DEKTHBHOTO XMMHUYECKOTO MPOU3BOJCTBA, T.€. TAKOTO OOBEKTa, KOTOPBIA MO3BOJIHT
MOJTy4aTh MPOAYKIUIO 33JJaHHOTO KauecTBa B TpeOyeMoM oObemMe Hanboliee SKOHOMUYECKH U

JOKOJOIrH4CCKH I.[eJ'IeCOO6paSHBIM ITyTEM.

Hucnunnuna «MozaenupoBaHue U NPOEKTUPOBAHUE IMPOLECCOB MOJYYEHHS MOJIUMEPOB»
npeHa3HayeHa JIJIsl KCTIOJIb30BaHMs CTYJCHTAMU MPAKTUYECKUX 3HAHUN B 00JIaCTH TTOCTPOCHUS
MaTeMaTUYECKUX MOJICIICH MTOBEICHUS TEXHOJIOTMYECKUX CUCTEM. B COOTBETCTBHE € TPOrpaMMOit
Kypca B JIEKIIHOHHOM MaTepuaie U3J0XKEeHbI 00IIHe XapaKTePUCTHKH XUMHKO-TEXHOJIOTUYECKIX
npoueccoB (XTII), xumuko-texnonorunueckux cuctem (XTC), 3amaum, pemiaemple Mpu

npoektupoBanuu XTC, METObI CUHTE3a U OCHOBHBIE MeTO bl pacueTa XTC.

esbro Kypca SBISIETCS OCBOCHHUE CTYJICHTAMU OCHOBHBIX IIPUHIMIIOB U METOJIOB CUHTE3A,
aHaJii3a, MOJICIMPOBAHUS M ONITUMHU3AIMN TEXHOJIOTHYECKUX CXEM PEeaibHOTO ITPOU3BOJICTBA, T.€.
3aMKHYTBIX M Pa30MKHYTBIX XHMHKO-TE€XHOJIOTMYECKHUX IIPOLECCOB M CHCTEM C YYETOM
B3aUMOJICHCTBUSL MEXKIY anmnaparamMd MpU CYHICCTBYIONIUX OTPAHMYECHUSX U TPEOOBAHUSIX IO
MPOU3BOAUTEIBLHOCTU U KQUECTBY MPOAYKIIHH.

3agaum AMCUMIJINHBI:
- U3YYUThb aKTyaJIbHOCTb U LIE€JIb MATEMAaTUUYECKOTO MOJIEIMPOBAHMS;
- PacCMOTPETh OCHOBHBIE XMMUYECKHUE IIUKIIBI KPYTOBOPOTA BEUIECTB U IPUMEPHI MOJIETEN ITHUX
ITUKJIOB;
- onpenenuTs metoasl ontumusanuu X T1I;

- N3Y4YUTh OCHOBHBIE IIPOrpaMMHbIE IPOAYKTHI 11 pacueta XTC;

2. Mecto qucuuminnsel B ctpykrype OOII BO

JucuumimHa (Moaynp) «MojenupoBaHHe M IPOEKTUPOBAHUE IPOLIECCOB IOIYYECHHUS
MOJMMEPOB» OTHOCHTCS K JAMCHMILIMHAM 110 BeIOOpY bioka 1. (B1.B.JIB.5) y4eGHoro miana u
OpPraHUYHO CBSI3aH CO MHOTUMU JUCIUIIMHAMU €CTECTBEHHOHAYUYHOT0 KA (XUuMuUel, pU3NKOH,

Oouonoruei, reorpadueii, yueaHuem o rumapocdepe, yuenueM o Ouochepe u np.) AucuumiuHa



M3yYaeTcs BO BpeMsl B T€UEHHE 3-TO cemecTpa KBanudukanuu — maructp. opmoit oTueTHOCTH

B KOHIIC 3-ro CCMCCTpa ABJIACTCA 3a4CT.

3. TpebGoBanus K pe3yJibTATAM OCBOCHHUS COJEPKAHUA U CHUTINHbBI

[Ipouecc u3yueHus: TUCHUILIMHBI HAIpaBlieH Ha (OPMUPOBAHUE AIIEMEHTOB CIIETYIOIINX
komrerermii B coorBercTBur ¢ ®I'OC BO u OIIOITI BO 18.04.01 Xumunueckass TeXHOJIOTUSA
[0 HAIMpaBJICHUIO MOATOTOBKHU (YPOBEHb MarucTpa):

I[IKC-1 - CnocobeH OpraHu30BbIBaTh AHAJUTUYECKHI KOHTPOJb 3TAloOB pa3pabOTKH
MOJIMMEPHBIX KOHMO3UIIMOHHBIX MaTEPHAJIOB C 3a/IaHHBIMH CBOWCTBAMU, YIIPABJISATh METOAAMHU U
Cpe/cTBaMu IIPOBEICHUSI UCCIICIOBAaHUM.

I[IKC-1.1 - CnocobGeH opraHu30BBIBaTh AHAJIUTUYECKUM KOHTPOJb 3TAlOB pPa3pabOTKH
MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MAaTEPUAJIOB C 33/IaHHBIMU CBOMCTBaMHU.

[TIKC-1.2 - CniocobeH ynpaBisTh METOJaMH U CPEACTBAMH MPOBEACHUS UCCIIEI0OBAaHUHN NpU
pa3paboTKe MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTEPHAIIOB.

I[IKC-2 - CrnocobeH K ymOpaBlICHUIO MPOCKTAMH HayYHO-TEXHHUYECKON pa3paboTKu u
WCIIBITAHUSIMUA HOBBIX IMOJTMMEPHBIX MAaTEPHATIOB

I[IKC-2.1 - Onmnpenensier BO3MOXKHbIE HaNpaBlIEHUS Pa3BUTUSA HAYYHO-TEXHUYECKOM
pa3pabOTKX HOBBIX MOJIMMEPHBIX MaTepUaIOB

[1IKC-2.2 - CocraBisieT 00Iuii I1aH UCCIENOBAHNI U JETAIbHBIE IUIAHBI OTAEIBHBIX CTAIUI
Hay4YHO-TEXHUYECKOUN pa3pabOTKU MOJIMMEPHBIX MAaTEPUAIOB

3HATh: METOABl OLIEHKH IIapaMETPOB MaTEMAaTHYECKUX MOJCIEH M YCTAaHOBJICHUS HX
aJIEKBaTHOCTH PEANTbHOMY OOBEKTY; METOIBl TEOPHM HCKYCCTBEHHOTO HHTEIICKTa; OIHO- WU
MHOTOKPUTEPHUAIIBHBIE METObl ONTHUMHU3ALMH; MPUHIUIIBI MOJEIUPOBAHNS TEXHOJIOTUYECKUX U
IIPUPOJIHBIX CUCTEM;

YMeThb: IIPUMEHATh METOABI U IIPUHLIUIIBI MOACTUPOBAHUS U ONITUMU3ALINY,

BJIA/IETh: METOJAMU UCIIOJIb30BAHUS ITAKETOB MTPUKJIAAHBIX IIPOTPAMM JUJIS pEIEHUs 3a]1a4
METOJaMH UX CPaBHUTEJILHOTO aHAJIM3a U OLEHKON 3()(PEeKTUBHOCTH UX PUMEHEHHUS.

4 CopepkaHue U CTPYKTYpPa AUCHHUILIMHBI (MOLYJI51)
4.1 Tadauua 1 Coaep:kanue pa3aesioB TUCHUIIMHBI

pJaV;-)Il HaumenoBanue Conepixanue pasjena T;I:c(;ll)ul\go
pasaena
ejaa KOHTPOJIfA
1 2 3 4
OCHOBHBIE OHATHS U ONPEICIICHHUS. np, P, K, PK, T.

[Ipenmer nUCIUIIIMHBL. 3HAYEHUE
MOJIETIMPOBAHKS B HAYYHBIX UCCIEAOBAHUIX
Y MPOMBINIIIEHHOM TTpakTuke. ConepkaHue

Mertosl
JTUCHUILTUHBL. PoJb TeOpeTnyeckux u
MOJICIIUPOBAHUS U
1 AKCTIEPUMEHTAIbHBIX METOJIOB B
o0J1acTu ux
HCCIEN0BaHUIX. Buasl momo0ust, MoIenIn u
MIPUMEHEHUS.

MozenupoBanue. Puznyueckoe u
MaTeMaTU4eCcKoe MOACIIUPOBAHNE.
AJZIeKBaTHOCThH Mojienell. MoaenupoBaHue Ha
OBM




OCHOBBI KIIacCU(UKALIUS merognos | IIP, P, K, PK, T.
uccnenopanuii. KubepHeruka. YmnpasieHue.
OCHOBHBIE Cucrema, o0bekT, npouecc. CocraBiieHUE U
MOHATHUS 1 pemeHuto audPepeHInanbHbIX YpaBHEHUH,
onpeeaeHus OMUCHIBAIOUIUX  MPOLECChl  XUMHUYECKOU
TexHoJIoTHH. CTPYKTYpHBIE CXeMbl 00BEKTOB
XUMHYCCKOM TEXHOJIOTHH.
OcHoBHpie noHATHA xumudeckor kuHetuku. | IIP, P, K, PK, T.
MartemaTruueckoe OcobeHHoOCTH TCTCPOTCHHBIX XHUMHWYCCKUX
OIHUCAHUE MPOIIECCOB. MeTonpr onpeaeeHus
IPOLIECCOB KMHETUYECKUX XapaKTePUCTUK XUMHUYECKUX
XUMHYECKOTO peaKkuuid. [Toctpoenue KUHETHYCCKHUX
[PEBPAICHUS Mojenen
(KMHETHYECKHE
MOJICJIN )
Xapakrepuctuka xumuueckux peaxkrtopos. | IIP, P, K, PK, T.
MareMaTUUeCKHE  MOACIM  XUMHMYCCKHUX
pEaKTOPOB HJICAJIBHOTO MEpEeMENIuBaHus |
Matemarueckne HJICAJILHOTO BBITCCHCHHUS. CpaBHenue
4 MoAeH XHUMHYSCKHX pEaKToOpoOB HACAIIbHOT'O
XUMIHCCKHIX MepeMENINBaHUS U UCATHHOTO BHITECHEHHUSI.
peaKTopoB MaremaTrueckas MOJIeIb Kackajia peakTopoB
UJICATHLHOTO TIEPEMEIIUBAHUS
Knaccudukanus u oOumit Bun ypasuenuit | IIP, P, K, PK, T.
CTaTUCTHYECKUX Mozeaeh. CTaTHCTUYCCKHE
MOJICIU OOBEKTOB HAa OCHOBE ITACCUBHOI'O M
CraTucTuueckKue AKTUBHOTI'O OKCIICPUMCHTA (HOJ'IHI)IfI n
5 MaTeMaTHYeCKue JpOOHBIT (bakTOpHBII 9KCIIEPUMEHT).
MOJICJIN Craructuueckue MOJeNN 00IacTH ONTHMYyMa
00BEKTa HCCIIeIOBAHUS

4.2 Tabnuya 2. O01masi TPyA0eMKOCTb JHCUHUIIJIMHBI COCTABJISET

___3a4eTHBIX eANHHUL (__4aCOB)
4.2 CTpyKTYypa AMCHMIIIMHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTaBIISET 3 3aueTHble enuHuIlbl (108 yacoB)

Bun pabotst TpyroeMKOCTh, 4acoB
Cemectp Nel Bcero

O0uas Tpy10eMKOCTh 108 108
KoHTakTHBIE
AyauTopHas padora: 50 50
Jlexyuu 20 20
Ipaxmuueckue u cemunapcxue 3anamus (113) 30 30
Jlabopamopmuwie pabomut (JIP)
CamocrosiTeIbHas padoTa: 49 49
CamornoaroroBka (MpopaboTka U MOBTOPEHUE JIEKIIMOHHOTO
MaTepuajga U MaTepuana yueOHHKOB U y4eOHBIX MOCOOHiA,




MOJITOTOBKA K Ja0OpaTOPHBIM M MPAKTHUYECKUM 3aHSTHUSM,
KOJUIOKBUYMaM, PyOeKHOMY KOHTPOJIIO | T.1I.).

AYIUTOPHBIX 3aHATHI B MHTEPAKTUBHOM hopme

Buja uToroBoro KOHTpoJIA (3a4er) 3a4eT

3a4CT

IloaroroBka u ciaya 3a4eT

Taoauua 3. lexuuu
Pa3zjesibl AUCHUNJIMHBI, H3yYaeMble B ceMeCTpe

KomnunuectBo yacoB

No Bue-
pa; HaumenoBanue pa3aciio Ayz[HTopHa;{ ayJ.
Jena Bcero pabota PabGora

Cp
J |13 | JIP
MeTobl MOICTTHPOBAHNUS M 00JIACTH UX
1 A AcIup 16 2 | 4 10
IIPUMEHEHHUSI
2 OCHOBHBIC TIOHSTHS M ONIPEACIICHUS 20 4 6 10
3 OO111e NPUHILUIIBI U 3Talbl IOCTPOEHUS 14 4 |4 6
MAaTE€MaTHYECKOW MOJEIIH
MaremMaTHuecKoe ONrcaHue MPOLECcCOB
4 | XMMHMUYECKOT0 NpeBpalleHus (KHHETHYECKHE 20 4 |6 10
MOJICIIH )
MareMaTHYECKUE MOJICTH XUMHYECKIX
5 A 18 | 4 | 4 10
PEaKTOpoB
6 | Cratuctuyeckre MaTeMaTHIYECKUE MOICIH 11 2 | 6 3
3auem
Hmoeo: 99 20 | 30 49
Taonuya 4. IIpakmuueckue 3anamun (CeMunapcKue 3aHAmu)
Ne Ne HaumeHnoBanue J1a00paTOpHBIX padoT Koxa-Bo
azjesia
pasa 4acosB
1 1,2 CocraBieHne MOIETH MPOBEICHUS XUMUYECKOTO 30
HKCIEPUMEHTA
2 2 [IpumeneHne MeTo/1a KOHEUHBIX Pa3HOCTEHN ISl PEeLICHUS
TEIJIOBBIX XMMUKO-TEXHOJIOTHYECKHX 3a/1a4..
3 3 CocraBiieHHnE MOJETH PEaKTopa UAeaTbHOTO
nepeMeIuBaHus MPH UCIOIb30BAHUU
b depeHIMaIbHOTO YPaBHEHUS
4 4 CocraBieHne MOJETH NepeMEeIINBaHus TBEPAbIX YaCTHIL B
anmapate KC npu ucnons3zoBannu nudepeHnaibHOro
YPaBHEHMS C YaCTHBIMH MTPOU3BOIHBIMU
5 Henuneiinple anredpanyueckue ypaBHEHUs.
Jluneitnas anredpa. CucreMbl JMHEHHBIX YPAaBHEHUM




6 OObIkHOBEHHBIE MU PepeHnanbHbIe YPaBHEHNUS:
nuHamuueckue cuctemsl. Juddepennuanbubie ypaBHEHHS
B YaCTHBIX MPOU3BOAHBIX. CTatuctuka HTepromsus

u perpeccus. CneKTpaJbHbIN aHAIU3

4.5 Tabnuya 5. JlabopaTopHbie padoThl

Ne Koua-Bo
Bonpochl, BBIHOCHMBIE HA CAMOCTOSITEIbHOE H3Y4YeHH e
paszjena 4acoB
1 2 3
OcHoBHBbIE CBOICTBA Mojieliel. Perpeccronnble MOIeIH.
1
Onpenenenne MakcUMalbHOM mocienoBarenbHocTu pacuera XTC.
5 Ontummzanusa XTC. Kpurepuid onTUManbHOCTH. AHAIUTUYECKUE U
YHCJIEHHbIE METO/Ibl HAXOKIEHHS ONITUMYMA.
3 MonenupoBanue peanbHbIX cucTteM. Buabl MoenrpoBaHus
Knaccugukarnus maremarndeckux mozaeneir. CTpykrypa
4 MaTeMaTHUYECKUX MoJiesiel. BEeKTOp cOCTOSHUS HIKOCUCTEMBI.

[Tponeccel B 3KOCUCTEMAX, BBIIEIEHUE CYIECTBEHHBIX IIPOLIECCOB.
BemectBennsle, sHepreTnyeckue 1 UHGOPMAIIMOHHBIE TOTOKH.
@®akTOphl, 0Ka3bIBAIOIIUE BIUSIHUE HA DKOCUCTEMY: BHEILIHUE U

5 BHYTpPEHHUE, CIIydaliHble, yIIpaBisieMble. [ MoTessl o
(GYHKIIMOHUPOBAHUU SKOCHCTEMBI U €e KOMIIOHEHTOB. HenpepbiBHOE
Y TUCKPETHOE OMMCAHUE BPEMEHU KU3HU MOJIEIIH.

[Tpumenenue ['MC TexHOMOTHI 17151 SKOJTOTHYECKOTO
6 MozenupoBanus. [IpeacraBinenne npoCTpaHCTBEHHBIX JAHHBIX B
I'c.

4.7 KypcoBoii npoekT (KypcoBasi padora)
VY4eOHBIM IJIAHOM HE IPEAYCMOTPEH

5. OueHouHble MaTepuadbl /sl TeKylIero KOHTPOJS YCIHeBAeMOCTH W
MPOMEKYTOYHOM aTTeCTALMH.

KoneunbiMu  pesyipTaramMu  OCBOCHUS  MPOTPAMMbl  JTUCIHUIUIMHBI  SIBIISFOTCA
c(hOpMUPOBAHHBIE KOTHUTUBHBIE IECKPUIITOPHI «3HATHY, KYMEThY», «BIAJETh», PACTUCAHHBIE 110
OTAENBHBIM KOMMETEHIHSIM. POPMUPOBAHUE FTUX JECKPUITOPOB MPOUCXOIUT B TEUCHUE BCETO
ceMecTpa 0 dTarnaM B paMKax pa3IuYHOTrO BUJA 3aHATHI U CAMOCTOSITENILHOM paboTHI.

B xone nzyuenus TUCHUIUIMHBI PEyCMATPUBAIOTCS mMEKyuiuil, pyoescHvlil KOHMpOoib U
HPOMEIHCYMOUHaAn ammecmayus.

Ouyenounvie mamepuanvl 0131 mexKyuwiezo Koumpoasa. lleno mexywezo xKoumpons — OIEHKA
pe3yNbTaToB paboOThl B CeMecTpe M oOecrleueHHue CBOEBPEMEHHOW OOpaTHOW CBs3H, IUIf
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KOPPEKIIMA OOy4YeHHUs, aKTUBH3AIIMH CaMOCTOSTEIBHOW paboThl oOydaromerocs. OOBEKTOM
TEKYIIEro KOHTPOJS SBISIOTCS KOHKPETH3HPOBAHHBIE pE3yibTaThl o0OydeHUs (yueOHbIe
JOCTHMDKEHUS) TIO TUCIIATUTAHE

Ouyenounvie mamepuainsl 013 pyoexcHo20 KOHmpos. Pydesichviii konmpo/ib OCYIIeCTBISETCS
1o OoJiee WM MEHEEe CaMOCTOSTEIIbHBIM pa3JieiaM — y4eOHbIM MOJYJISIM Kypca U IMPOBOJIUTCS TI0
OKOHYAaHUU M3YUYCHHUsI MaTepuaia MOy B 3apaHee yCTaHOBJICHHOE BpeMsi. PyOekHbIi KOHTPOIIb
MIPOBOJIMTCS C LIEJIBIO OMPEICIICHUS Ka4eCTBa YCBOCHHS MaTepralia y4eOHOro MOAyJIs B 1iesiom. B

TCYCHUC CEMECTPA IPOBOAUTCA mpu mAaAKUX KOHmMpPOJIbHblX MEPORPUIMUs no zpacj)uky.

Pacnpeesienue 6a/110B TEKYILIEr0 H PYOesKHOT0 KOHTPOJISI

Cymma b6annos
Non/n Buo koumponsn
Obwasn cymma | 1-1 mouxa 2-1 mouka | 3-1 mouka
1- | Hocewenue 3anamuii 00 10 oannos 00 3 0. 00 30. 00 46.
2- | Texywuit Konmponb: 00 30 bannos 00 10 é. 00 10 6. 00 10 6.
Omeem na 5 éonpocos om 0 0015 6. om00056.| om00oo56.| omOdo)o6.
[TomHBIN PaBUIIBHBIN OTBET 1o 15 6amnos 50. 50. 50.
HenonHblii NpaBUIIbHBIN OTBET ot 3 1015 0. orl 10560.| or11056.| or1 m050.
OTBeT, cofeprKaliii HETOYHOCTH, OLINOKH 00. 06. 006. 006.
Buvinoanenue CamMoCmoAmenbHovlX
3a0anuil (peuteHue 3a0ay, HanucaHue
pechepamos, doknad, Icce ) om () 0015 6. om00056. |om00056 |om0doS6
1. | Pybestcuulit Konmpo.nb 00 30 bannos 00 10 é. 00 10 6. 00 10 6.
TECTHPOBaHHUE ot 0- 1o 126. ot 0- 10 40. | ot 0- 10 46. | ot 0- 70 46.
KOJUIOKBUYM ot 0 o 186. 010 1066.| or0m066.| or0 10 60.
Hmozo cymma mexywiezo u pyoeiicnozo
KOHmpons 00 706annos 00 230. 00 236 00 246
IlepBolii 3Tan (06a30Bblii)ypoBeHb) — OlleHKA
«Y/IOBJIETBOPHUTEJIHHO» He MeHee 36 0. He MeHee 12 6. He MeHee 12 6 | He meHee 12 6
Bropoii »3Tanm (MpOABMHYTHI)ypOBeHb) — Mmenee 70 6.
OIIEHKA «XOPOLIO0» (51-69 6.) MeHee 23 6 MeHee 23 6 MeHee 246
Tperuii 3Tan (BHICOKHI ypPOBeHb) - OLIEHKa
«OTJIMYHO» He MeHee 70 6. He MeHee 23 6. He MeHee 23 6 | He MeHee 240

B kauectBe opm pyOeKHOTO KOHTPOJISI MOKHO MCIIONIB30BATh TECTHPOBAHHE (MMMCHMEHHOE HIIH
KOMITBIOTEPHOE), MPOBEJICHHE KOJUIOKBUYMa WJIM KOHTPOJIbHBIX paloT. BeimonHsemble paOoThI
JIOJDKHBI XpaHUThCSI Ha Kadeape Te4eHUH yuyeOHOro roja M no TpeOOBAaHUIO MPEIOCTABIATHCS B
VYnpaBneHue KOHTposs kauectBa. Ha pyOekHbIe KOHTPOJIbHBIE MEPOIPUATHS PEKOMEHIYETCs
BBIHOCHUTH BECh IIPOTPAMMHBII MaTepHal (Bce pa3aesbl) Mo AUCIUTUINHE.

Texkywuit Konmponp YCIIEBa€MOCTH O00€cleuuBaeT OLEHUBAaHWE XOJa OCBOCHHUS
TcIUTUIMHEL «CUHTE3 TIOJMMEPOB» M BKIIOYAET: OTBETHl Ha TEOPETHYECKHE BOMPOCH HA
NPAaKTUYECKOM 3aHSATUM, pelleHHe TMPAKTUYeCKUX 3aJjad W BHINOJIHEHUWE 3aJaHMid Ha
NPaKTUYECKOM 3aHSITHH, CAMOCTOSITEIIBHOE BBHITIOJIHEHUE WHIMBHYaIbHBIX JOMAITHUX 33JaHUN
(HanmpuMep, pelleHre 3a/1a4) ¢ OTYETOM (3aIUTON) B YCTAaHOBJICHHBIN CPOK, HAITUCAHUE JIOKJIAJIOB,
pedeparos, 3cce, TUCKYCCHH.

OneHka KayecTBa MOJATOTOBKM HA OCHOBAHMHM BBINIOJHEHHBIX 33/laHUN  BeleTcs
npenoaaBareneM (¢ OOCYXJIEHHEM pe3yJbTaToOB), OaIbl HAYMUCISIOTCS B 3aBHCHMOCTH OT
CJIO’KHOCTH 33/1aHUs

CpenctBa (oHn CpEeICTB) TeKyIen
NPOMEKYTOUYHOW aTTECTAllMM CTYACHTOB II0 WMTOTaM OCBOCHHS JTUCIHITIHBI

OLIEHOYHBIX OLICHKH yCIIEBAEMOCTH U
«CuHTEe3
MOJIMMEPOB)» TPEJICTABISAIOT COOOW KOMIUICKT KOHTPOJMPYIOIIUX MATEPHUATIOB CIICTYFOIIHX

BU0B:



- IPOrpaMMHBIE BOIIPOCHI CAMOMOATOTOBKHU. IIpeacTaBisaior co0oif KOPOTKHE 3alaHUs B
TECTOBOM BHJE (Bompoc-oTBeT). lIpoBepsitoTcss 3HAHMS TEKyLIEro MaTepuaja: ypaBHEHMS,
(OpMYIMpPOBKH 3aKOHOB, OCHOBHBIC MOHATUSA W omnpenencHus. CamMOCTOsATENbHBIE pPabOTHI
IIPOBOASTCS Ha 1a00paTOPHBIX 3aHATUAX B TeueHUe 5-10 MUHYT.

- BOIpOCHl K KoiulokBuymam. IlpencraBistoT coboil 3agaHusl 1O TeMaM Kypca.
[TpoBepsitoTcss 3HAHMS TEOPETHUYECKOI'O JIEKIMOHHOIO Marepuaina, TeM, BbIHECEHHBIX Ha
CaMOCTOSITENIbHYI0O ~ IpPOpadOTKy, 3HaHWE U  IIOHUMAaHME  METOAUK  IPOBEAEHUS
SKCHEPUMEHTAJbHBIX MCCIEAOBAHUN, YMEHMs MPUMEHATh TEOPETUYECKHE 3HAaHUA Ui
KOHKPETHBIX peakiuii u npoueccoB. Onpockl MPOBOJIATCS Ha JIAOOPATOPHBIX 3aHATHUSAX.

- BOIIPOCHI K KOHTPOJIBHBIM padoTtam. [IpeacTaBisioT nepeyeHb BOIPOCOB IO OCHOBHBIM
pasnenaM Kypca. IIpoBepsieTcs cTeneHb YCBOEHMSI TEOPETUYECKMX U MPAKTUYECKUX 3HAHUM,
IPUOOPETEHHBIX YMEHUI Ha PEIPOAYKTUBHOM U IIPOAYKTHBHOM YPOBHE.

- BOIIPOCHI K 3aueTy. PazpaboTanHbIe KOHTPOIUPYIONINE MAaTEPUAIIbI TO3BOJISIIOT OLIEHUTh
YCBOEHHSI TEOPETHUECKUX U NMPAKTUUECKUX 3HAHUH, IPUOOPETEHHBIX YMEHUHN Ha MPOJYKTUBHOM
YpOBHE, U CHOCOOCTBYIOT (POpMUPOBaHHIO TNPOPECCHOHANBHBIX U  OOLIEKYJIbTYPHBIX
KOMIIETEHIIMH CTYJCHTOB.

Bonpochl Kk aTTeCTAMOHHBIM KOHTPOJIbHBIM Pa00TaM 10 MPOBEPKe OCTATOYHBIX 3HAHMU I
(KOLJIOKBUYM):

1. MeTopl aHanu3a MOBEAEHUS XUMUKO-TEXHOJIOTUYECKUX TNTpolieccoB. [IpeaBapurenbHas
00paboTka nHbopmaIuu.

2. MeTopl aHanM3a MOBEEHUS XUMUKO-TEXHOJIOTHUYECKUX MpolieccoB. KoppensaunoHHbIi
aHasus.

3. MeTozp! aHaIM3a MOBEJACHUS] XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB. JIMCKpUMUHAHTHBII
aHasus.

4. IInannpoBaHue 3KCIIEpUMEHTAa B XUMUU M XUMUYECKol TexHosoruu. [locrpoenne
MaTeMaTHYeCKUX MoJieJIel Ha OCHOBE MOJIHOTO (PAKTOPHOT0 SKCIEPUMEHTA.

5. IlltanupoBaHue SKCIIEPUMEHTA B XUMHHU U XUMUYECKOU TeXHOJOruu. [locTpoenue
MaTeMaTHYeCKUX MoJiesiel Ha OCHOBE IPOOHOr0 (PaKTOPHOTO SKCIIEPUMEHTA.

6. MeTo/pl aHa/IM3a MOBEJCHUS XUMUKO-TEXHOJIOTHYECKUX TTpolieccoB. CUCTEMHBIN aHAU3.
7. Meroasl aHann3a MOBEAECHU XUMUKO-TEXHOJIOTHYECKHUX MPOLeCCOB. Perpeccnonnslii
aHaJIu3.

8. Metoap! aHaM3a MOBEACHUS XUMUKO-TEXHOJIOTMYECKUX ITpoLeccoB. KiacTepHblil aHanus.
9. MeTozp! aHaM3a MOBEJACHHS] XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB. JlucnepcnoHHbIi
aHasus.

10. Metoibl aHanmM3a NOBEACHUS XMMUKO-TEXHOJOTMYECKHUX MponeccoB . O1eHka
OJTHOPOJTHOCTH U BOCIIPOM3BOAMMOCTH HH(OpMAITUH.

11. JlerepMHHUPOBAaHHBIE U CTOXAaCTUYECKNE MOJIEIIN.

12.  TlousTHe TeopuH MOJOOUS.

13.  Pacmpenenenue moTokoB B ammapate. CriocoObl ToAayy B MMOTOK Tpaccepa.
14.  Mopenu uaeaabHOrO BBITECHEHUS U UEaTIbHOIO CMEIICHUS.

15. Juddy3uonHas u sueedyHas MOJIEIH.

16.  KomOuHHMpOBaHHBIE MOJEIH.

17. Nnentudukanus ruponHaMAYECKON MOIETH METOJI0M MOMEHTOB.

18.  Unentuduxauus nud@y3noHHON U TUeeUHON MOIEEH.



19. Nnentudukanys KoMOMHUPOBAHHBIX MOJIeNei. Sueeunas Moienb ¢ OOpaTHBIMH
norokamu. balinacuposanue.

20. Penmko. TlapamnenbHoe u mocieoBaTeIbHOE COSMHEHUE 30H. 3aCTOHHAs 30HA.
21. CroxacTHYeCcKHe MOJIENIN TeII0O0OMEeHHIKA. MOIe/Ii H1eaIbHOTO BEITECHEHHS,
HJI€aIbHOTO CMEILICHHS.

22.  Slueeunas u qudPy3uoHHAS MOJIEITH.

6.2. CiioBapb NOHATHI 110 pa3aeamM IUCUUIIIMHBI

CucmemHublilt n0OX00 — dTO HAIPABIICHUE WCCIEAOBaHUS OOBEKTa C PAa3HBIX CTOPOH,
KOMIUIEKCHO, B OTJIM4YME OT paHee NpUMEHSBIIUXCS ((U3UYECKUX, CTPYKTYPHBIX U T.I.).
Onupaercs Ha MaTeMaTHYECKOE MOJCIMPOBAHUE C HMCIIOIB30BAHUEM TCOPHH TOJ00MS, TEOPUU
HAy4YHOTO JIKCHEPUMEHTa, MaTEeMaTHYeCKON CTaTHUCTUKH, TEOPUH AITOPUTMOB M psa IPYrHX
byHIaMEHTAIBHBIX KJIACCUYECKUX TCOPUM.

Ob6vexkmHo-opuenmupoeannvlii n00X00 — TIPUMEHEHHE B O0JaCTH MPOEKTUPOBAHUS
COBpPEMEHHBIX MH()OPMAIIMOHHO-YIPABIISIONINX CHCTEM U TPOrpaMMHOTO obecrieuenust IBM npu
aHAJIU3€ U CUHTE3€ CII0XKHBIX CUCTEM.

Ilpeomemnasa o6aacmv — >TO  MBICJICHHO OTpaHWYEHHass 0OJacTh  peabHOU
JNEHUCTBUTENPHOCTH WM 00JacTh UACANbHBIX TMPEJCTABICHUN, TMOJIeXKAllas OINUCAHUIO
(MOOCTMPOBAHUIO) WM HCClenoBaHUIO. lIpenmeTrHass o00JIaCTh COCTOMT U3  OOBEKTOB,
pa3inyaeMbpIX MO KilacCU(UKAIIMOHHBIM MpH3HAKaM (CBOMCTBAM) U HAaXOASAIIUXCS B
OTIPE/ICIICHHBIX OTHOIICHUSAX (CBSI35AX), MEXKIY COO0OW M B3aMMOJCHCTBYIOIIUX OIPEACICHHBIM
00pa3oM ¢ BHELIHEH cpeaon.

Yepnolit awuk — TPEACTABICHUE CHUCTEMbl. JTa MaKCUMAaJbHO TMPOCTas MOJEIb
MOTYEPKHUBAET JIBA CUCTEMHBIX CBONCTBA: U€A0CHHOCHYb U 000CO01EHHOCHb OT CPEIbL.

Ob6vexkm — Bce TO, HA UTO HaIpaBJIeHA YeJIOBEYeCKas ACATENbHOCTh. [IpyrumMu cioBaMu —
3TO BCE€ TO, YTO Mbl BOCIPHUHHMAEM KaK HEUYTO IEJl0e, pealbHO CYIIECTBYIOIIEE, WIIU
BO3HHKAIOIIIEE B HAIIIEM CO3HAHMM U 00J1aJ1aro1iiee onpe/IeJICHHBIMU CBOMCTBAMHU.

Ceoiicmeo — xapakTepHasi 0COOEHHOCTh 00BEKTa, KOTOpask MOXKET ObITh KaYECTBEHHO U
KOJIMYECTBEHHO OLICHEHA UCCIIE0BATEIIEM.

Ilapamemp — BHYTpEeHHEE CBOMCTBO 00BEKTa, MPEJCTABIISIONIEe COO0I CBONCTBO CPEIbI,
BIIUSIONICH HA MapaMeTphl UCCIEAYEMOT0 0OBEKTa UITH MOJIETH.

@akmop — BHEIIHEE CBOWCTBO OOBEKTa, MPEACTaBISIONIEe COOON CBOWMCTBO Cpelbl,
BIIUSIONICH HA MMapaMeTphl UCCIEAYEMOr0 00OBEKTa WU MOJIEIH.

Opuzunan — o0OBEKT, C LIETbI0 U3YUYEHUS KOTOPOTO MPOBOISTCS UCCIEI0BAHUS.

Mooenb — 5TO MBICIICHHO TIpEJCTaBlisieMas WM MaTEPUAIbHO peaTu30BaHHAs CHUCTEMA,
KOTOpasi, 0TOOparkasi uiii BOCIIPOU3BO/I OOBEKT UCCIIEIOBAHUS, CTIOCOOHA 3aMelIaTh €ro TakK, YTo
€e U3y4YeHHE JIaeT HOBYIO MH(POPMAIIHIO 00 ’TOM OOBEKTE.

Mamemamuueckas mooenb — TIPEACTABISIET COOOW COBOKYIMHOCTh MaT€MaTHYECKUX
COOTHOIIEHUH. B KOHEYHOM WTOTre IMOJ MOJEIBI0 CHUCTEMBI MOHUMAETCS OMHCAHUE CHCTEMBI
(opuruHama), orodpaxaroliee OmnpeAeeHHYI0 TPYIIy €€ CBOWCTB. YTIyOJeHHe OMUCAHHS —
JeTaTN3aIusi MOJICIH.

Dnemenm — mpocTeiilias HEASIUMas 4YacTb CUCTEMBI, T.€. 3TO MPEJIe YIECHEHUS CUCTEMBI
C TOYKM 3pEHUs pElIEHUs KOHKPETHOM 3aladyu M nocTaBieHHOW uenu. CHucreMy MOKHO
pacuUJICHUTh Ha DJIIEMEHTHI Pa3IMYHBIMH CIIOCOOAMU B 3aBUCUMOCTH OT (POPMYITUPOBKH LIETHU U €€
YTOYHEHHUsI B TIPOIIECCE UCCIICTOBAHMS.

Cucmema — MHOXECTBO 3JIEMEHTOB, HaXOJSIIMUXCA B OTHOIICHUSX M CBS3SIX JIPYr C
JIPYTOM, KOTOPOE 00pa3yeT OMpeAesIeHHYIO 1IeTOCTHOCTbD, €TMHCTBO.
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Kubepnemuueckan cucmema — 3TO MHOXECTBO B3aHUMOCBS3aHHBIX OOBEKTOB —
3JIEMEHTOB CUCTEMBI, CIIOCOOHBIX BOCIIPMHUMATh, 3alIOMUHATH U NIepepadaTsiBaTh HH(OpMAIHIO,
a Takke oOMeHuBaThCs nH(popMmanuend. Cucrema BKIFOUACT TAaKXKe CBA3M MEX]y 2JIEMEHTaMHU.

Haocucmema — oxpyXarlmasi CHCTEMY Cpejia, B KOTOpOi ()yHKIIMOHHPYET CUCTEMA.

Bunewnaa cpeda — MHOXECTBO 3JIEMEHTOB, KOTOPbIE HE BXOJAT B CUCTEMY, HO U3MEHEHUE
UX COCTOSIHUS BBI3bIBAET U3MEHEHHE [TOBEACHUS CUCTEMBI.

Iloocucmema — TNOIMHOXKECTBO 3JIEMEHTOB, PEAIN3YIOIIMX IL€JIM, COIJIAaCOBAaHHBIE C
LEJISIMU CUCTEMBI (HapuMep, MOJACUCTEMA MOYKET OCYILECTBIIATh YACTh LIEJIEH CUCTEMBI).

Oobveounenue 08yx cucmem — CUCTEMA, COCTaBJIECHHAs M3 JIEMEHTOB OOBEIMHAEMBIX
CUCTEM.

Ilepeceuenue 0gyx cucmem — CUCTEMA, COCTOALIAS U3 HJIEMEHTOB, MPHHAICKALINX
OJIHOBPEMEHHO O0OHUM ITHM CHCTEMaM.

Cucmema-ynugepcym — 0oO0beAMHEHUE CUCTEMBI U €€ CPEJIbl.

Cmpykmypa cucmempl — 3TO COBOKYIIHOCTb 3JEMEHTOB U CBSI3€H MEXIy HHMH.
Crpykrypa MOXeT ObITh HpeICTaBiIeHa TIpapUuUecKd, B BHUJIE TEOPETUKO-MHOXKECTBEHHBIX
ONMCAHUMN, MaTpULl, rpaOB U APYTUX S3IKOB MOJEINPOBAHUS CTPYKTYD.

Bx00bt — >11eMEHTBI CUCTEMBI, K KOTOPBIM IMPHUJIOXKEHbI BXOJHBIE BO3AEHCTBHS WM Ha
KOTOpBIE [TOCTYNAIOT BXOJHbIE CUTHAJIBI.

Bxoonvle nokazamenu — 10Ka3aTeIN CHUCTEMbI, KOTOpPbIE U3MEHSIOTCA B pe3yjbTaTe
BXOJIHOT'O BO3/IEHCTBUS WM CUTHAJIA.

Bbixo0br — >1eMEeHThl CUCTEMBbI, KOTOPbIE OCYILECTBISAIOT BO3ACHCTBUE WM INEPEIArOT
CUTHAJ B IPYTYIO CUCTEMY.

Buixoonvie noxazamenu — TOKa3aTeNd CHCTEMbl, W3MEHEHHsS] KOTOPHIX BBI3BIBAIOT
BBIXO/IHOE BO3/IEMCTBHE WJIM BHIXOAHON CUTHAJ, JINOO caMU SIBJISIIOTCA TaKUM BO3AEHCTBUEM WIIU
CUTHAJIOM.

Cuznan — cooOIIeHNE O COCTOSHUM YIEMEHTA.

Cooouienue — 3T0 COBOKYIHOCTb CUTHAJIOB.

Hepapxuna — 5>T0 yHOpPSAJOYEHHOCTh KOMIIOHEHTOB IO CTENEHH BaXKHOCTHU
(MHOTOCTYNEHYaTOCTh, CITy’K€OHasi JEeCTHUIA). Mex1y YpOBHSAMH HEepapXMYeCKOW CTPYKTYpPbI
MOTYT CYIIECTBOBAaThb B3aMMOOTHOULIEHMSI CTPOTOr0 IOJAYMHEHUS KOMIIOHEHTOB (y3JIOB)
HDKEJIEXKAILEr0 YPOBHS OJTHOMY U3 KOMIIOHEHTOB BBILIEJIEKAILETO YPOBHS, T. €. OTHOLLEHUS TaK
HA3bIBAEMOT0 JJPEBOBUIHOTO MOPSIJIKA.

Cea3p — o0ecrieunBaeT BOZHUKHOBEHHUE U COXPAaHEHHE CTPYKTYPBI U IIEIOCTHBIX CBOMCTB
CUCTEMBl. OJTO TIOHSATHE XapaKTepU3yeT OJHOBPEMEHHO W CTpoeHue (CTaTuky), U
(GYHKIMOHMpOBaHUE (IMHAMUKY) cucTeMbl. CBA3b XapaKTepU3yeTCsl HalpaBIEHUEM, CUIOH U
XapakTepoM (WU BUJIOM).

Cocmosanue cucmembt — 3TO COBOKYITHOCTb 3HAUEHUH €€ MTOKA3aTeeH.

Muooscecmeo cocmoanuil cucmempl — BCE BO3ZMOKHBIE COCTOSTHHSI CUCTEMBI.

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

Heusicenue (nosedenue) cucmempl — DTO IIPOLECC IEPEXOAA CUCTEMbI U3 OJHOTO
COCTOSIHUS B IPYTO€, U3 HETO B TPETHE U T.1I.

Auckpemnaa cucmema — eClI NEPEXOJ CHUCTEMBl U3 OJHOTO COCTOSIHMSL B JIpyroe
MPOUCXOIUT 0€3 MPOXOKACHUSI KaKUX-THO0 TPOMEKYTOUHBIX COCTOSIHHIA.

Junamuueckas (nenpepviénas) cucmema — €Ciay IpyU NMEPEXOAE MEXKAY JTHOOBIMU IBYMs
COCTOSTHUSIMU CHCTE€Ma 0053aTeNIbHO MPOXOIUT Yepe3 MPOMEKYTOUHOE COCTOSHUE.

Pasnosecnwiit pexcum 06UICEHUA cCUCMEMbl — KOTJa CUCTEMA HAXOAMUTCS BCE BPEMS B
OJIHOM U TOM K€ COCTOSIHHH.

Ilepuoouueckuit pexycum O6udxzceHUs cucmemvl — KOIJA CHCTEMA 4YEPE3 paBHBIC
MPOMEXKYTKH BPEMEHU MPOXOAUT OJTHU U T€ KE COCTOSIHHUSL.

Ilepexoonwiii pesrcum — NBUKEHUE CHUCTEMBl MEXIY [BYyMs NEpPUOAAMHM BpPEMEHHU, B
Ka)KJOM U3 KOTOPBIX CUCTEMa HaXOAMJIaCh B CTAIIHIOHAPHOM PEKUME;
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Anepuoouueckuii pexcum — CUCTEMA TMPOXOAUT HEKOTOPOE MHOMXKECTBO COCTOSHUM,
OJIHAKO 3aKOHOMEPHOCTH IPOXOXKICHHS O3TUX COCTOSHUN SIBIsETCSl Ooliee CIIOKHOHM, ueM
nepuoaNYecKre, HalpruMep, IePeMEeHHbIN epuoI;

IApzoouueckuii pexcum - CACTEMA MMPOXOJUT BCE TIPOCTPAHCTBO COCTOSTHUIM TaKUM 00pa3oM,
YTO C TEUEHUEM BPEMEHHU IIPOXOJUT CKOJIBKO YTOJHO OJIM3KO K JIF0OOMY 3aJaHHOMY COCTOSIHHIO.

Ycemanosuswuiica unu  cmayuonapuwlii  pesrcum — €Cavm CUCTEMa  HAXOAUTCA B
PaBHOBECHOM HJIU IEPUOANYECKOM PEKHIME.

Ilenocmnocms —CBOWCTBO CHUCTEMBI, IIOSBIICHHE HOBOI'O KauecTBa B OOBEAUHEHHU
MMEHHO 3TOro Habopa 3neMeHTOB. BaxkHO T0Ka3aTh I€JIOCTHOCTh MOTEpEl CUCTEMHBIX KauecTB
IMpU UCKIIIOYCHHHU JIIO6OFO 13 BBIACJIICHHBIX 3JIEMCHTOB CUCTEMBI.

Pa3znoobpazue — CBOWCTBO CHUCTEMBI, HAJIMYME KA4YE€CTBEHHO pPa3JIMYHBIX 3JIEMEHTOB
CHCTEMBI, HECYILIUX PA3JINYHbIC (DYHKIUH.
Céasnocmy — CBOWCTBO CHUCTEMBI, OCYIIECTBICHHE OOMeHa uHopManueil MexIy

DJIEMEHTAMH  CHCTEMbI, HEBO3MOXXHOCTh BKJIFOUEHHsS B CHCTEMYy DJJEMEHTOB  0e3
nH(pOpMaIMOHHOTO OOMEHa.

ILlenenanpasénennocms — CBOMCTBO CUCTEMBI, BO3MOXKHOCTb YIIPABJICHUS CHUCTEMOM
MyTeM W3MEHEHHUS MapaMeTPOB B OJHOM dJIEMEHTE JIJIs MpeoOpa30BaHMs COCTOSIHUS IPYTHX.

Yemoiituueocms — cBOMCTBO CUCTEMBI, CIOCOOHOCTH COXPAHEHUS CBOMCTB CUCTEMBI IIPH
JIOCTaTOYHO IIUPOKOM U3MEHEHUH TapaMETPOB CPEIbl.

Tunome3a — onpeneneHHbIe TMPEJCKa3aHus, OCHOBBIBAIOIIMECS Ha HEKOTOPOM
KOJIMUECTBE OMBITHBIX TAHHBIX, HAOIIOACHUHN, 1OTaIOK U T.1.

Ananocun — CyXJeHHE O KaKOM-THMOO YaCTHOM CXOJCTBE JIBYX OOBEKTOB, KOTOPOE HE
BCEr/la MOXKET ObITh BBIPAKEHO B KOJIMYECTBEHHBIX OI[CHKAX.

Mawunnotii IKcnepumenm — NPOBEACHUE FIKCIIEPUMEHTOB IPOBOAsATCA HAa DOBM.

Hmumayuonnoe moodenuposanue — npolecc MPOBEACHUS IKCIIEPUMEHTOB Ha DBM.

Hamypnoui  3kcnepumenm — NPOBEJICHUE  HKCIIEPUMEHTOB  HEIMOCPEICTBEHHO  Ha
pealbHOM OOBEKTE.

Ynueepcanvnocmes — xapakrepusyer MNOJIHOTY OTOOpaKEHHsSI MOJEIBbI0 H3y4aeMbIX
CBOICTB pealbHOTO O0BEKTA.
Adexkeamnocms — CIIOCOOHOCTb OTPaXKaTh HYHbIE CBOMCTBA 00BEKTA C MOTPELIHOCTHIO

HE BBIIIE JOMYCTUMOM.

Tounocmp — OLIEHUBAETCS CTENEHBIO COBIAJCHUS 3HAUYEHHI XapaKTEPHUCTHK PEaabHOTO
00beKTa CO 3HAUCHHSIMU 3THUX XaPAKTEPUCTHK, MOTYIEHHBIX C TOMOIIBIO MOJIEIIEH.

DKoHOMUUHOCH — OTIPEJIEIIACTCA 3aTpaTaMu pecypcoB DBM (mamstu v BpeMEHHU Ha €€
pean3aIfio U KCIUTyaTaluIo).

Kauecmeéo  mooenupoeanus — moxetr  OBITH  OLEHEHO  XapaKTEPUCTUKOW  €ro
NOTPEOUTEBCKMX CBOWCTB: 3(P(PEKTUBHOCTh HCIIOIB30BAHUS €ro 10 Ha3HAYCHHIO (IENH);
PECYPCOEMKOCTD; CTOUMOCTb.

Mooanbnoe ynpasienue — >3TO TaKoe yIpaBJIeHHE, KOTrJa IOCTUTAETCS TpeOyeMblit
XapakTep MEPEXOAHBIX MPOIIECCOB 3a CYET 00ECIEUeHUsT HEOOXOMMOT0 PACIIONIOKEH S KOPHEN
XapaKTEPUCTHYECKOTO MOJTMHOMA Ha KOMILIEKCHOM MIIOCKOCTH.

Heuemkasa nozuxka (Fuzzy logic) — B OCHOBHOM MHOTO3aJa4yHasi JIOTHKA, KOTOpas
MO3BOJIIET OMPEICIIATh MPOMEXYTOUHbIE 3HAUCHHUS MEXIy DByJIeBBIMH OIEHKAMH [OJ00HO
Ja/Hem, Hcmuna/Jloscw, Yeproe/benoe n 1.11.

Hocumenvy U — 570 yHHBEPCAIbHOE MHOKECTBO, K KOTOPOMY OTHOCSATCS BCE
CTaTHCTUYECKHUE JTaHHBIE.

@yukyus npunaonexcnocmu p4(U) — 310 QyHKIUSA, 00IACTHIO ONMpPEICICHUS KOTOPOH

spisercs Hocutens U, 1 € u , a 00J1acThIO 3HaUEHUW — eMMHNYHBIN nHTepBa [0,1].
Ilepeceuenue mnoicecme — onepaiusi HaJ MHOXKecTBaMu A U B, pe3ynbTaTomM KOTOpOi
C=AnB

ABIIIETCS MHOKECTBO , KOTOpO€ COJEpKUT TOJBKO T€ 3JIEMEHTbI, KOTOpbIE
NPUHAAIEKAT U MHOXKECTBY A U MHOXecTBY B;
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Oo0vedunenue muoxicecme — onepanysa HaJl MHOKeCTBaMH A U B, pe3ynbTaTtomM KOTOpOi

saBsercs MHOxkectBo ‘— = A B , KOTOpPOE COJEPKHUT T€ JIEMEHTHI, KOTOPbIE MPUHAJJICIKAT
MHOECTBY A HJIM MHOXECTBY B nimu 000uM MHOKECTBaM;
Hneepmupoeanue (ompuyanue) mHoOMCecme — OlEpalMs HaJl MHOXKECTBOM A,

pe3yJIbTaTOM KOTOPOH siBiiieTCss MHOKECTBO C =~ A, KOTOPOE COAEPIKUT BCE AJIEMEHTHI, KOTOPhIE
NPUHAIIEKAT YHUBEPCATBHOMY MHOXKECTBY, HO HE IMIPHHAIICKAT MHOXKECTBY A.

Hepapxuueckue cemu — vndopmanus B TaKuX CeTAX IepelaeTcs B IMpoliecce
MIOCJIEIOBATEIBHOTO MEPEX0/1a OT OJHOTO YPOBHS HEPAPXUU K APYTOMY.

Jlokanvnvle cemu — cetu, GopMupyeMmble HEHMpoOHaMH C OrpaHUYEHHBIMU chepamu
BIMsHUA. HEHpOHBI JIOKANbHBIX CETe MPOU3BOAAT IepepaboTKy HMH(pOpMAMKM B Mpeaenax
oJIHOTO ypoBHS uepapxuu. [Ipu 3ToM (DyHKUIMOHATBHO JIOKalbHAsl CETh MPEACTaBISET COOOit
OTHOCHUTEJIBHO W30JIMPOBAHHYIO TOPMO3SIIYIO WIIA BO30YKIAIOIIYIO CTPYKTYDY.

Cemu ¢ 00HUM 6x000M — KOMAHJIHBIN HEHPOH, HAXOSIIUICA B OCHOBAHUM TaKOW CETH
MOYKET OKa3bIBaTh BIMSHUE CpPa3y HAa MHOKECTBO HEHMPOHOB, U TIOITOMY CETH C OAHHUM BXOJOM
BBICTYMAIOT COTJIACYIOLIUM AJIEMEHTOM B CII0KHOM COYETaHUU HEHPOCETEBBIX CUCTEM BCEX THUIIOB.

Oobyuarwwan 6vibopKa — UMEIONIMECS B  PACHOPSDKEHMM  pa3pabdoTyMKa [PUMEpPHI
COOTBETCTBUI MEXy MPU3HAKOBBIMH IIPOCTPAHCTBAMH.

Jxonomuka — cucreMa OOUIECTBEHHOTO IPOM3BOJICTBA, OCYIIECTBISIONIAs COOCTBEHHO
MIPOU3BOJICTBO, pacmpesesieHue, OOMeH U MoTpeOIeHne He0OXOIUMBIX OOIIECTBY MaTepPHATbHBIX
OJar, BKJIIOYast IPOIYKTHI M YCITYTH.

DLP - Digital Light Procession, mis mocTpocHHss MOJCIH MPHUMEHSETCS aKPHIOBBIN
doromommumep, OTBEpXKIECHHUE BCEero ciosi ogHoBpeMeHHO Y®d-nmammoii. [Ipomece, paspaboran
Texas Instruments u ucnons3yercst pupmoit Envisiontec (I'epmanus).

FDM - Fused Deposition Modeling, moctpoeHne Mopaenu MOCPEACTBOM IOCIOIHHOE
HaHECeHHe HuTeBuaHOoro nonumepa. [ponecc pupmer Stratasys (CILIA).

Jetting — HaHeceHWe WM OTBEPXKICHUE CJIOS MaTepHajia MOJEIH MOCPEACTBOM I10/a4u
JKUJKOTO UITU PACIUIaBIIEHHOTO KOMIIOHEHTA Y€pe3 MHOTOCOTIIOBYIO TOJIOBKY.

Inkjet-TexHOrI0rust — TEXHOJOTHS HAHECEHHSI CBSI3YIOIIEr0 KOMIIOHEHTA M OCHOBHOT'O
Marepuaia MoOJENIM 4Yepe3 (OPCYHKHM WM MHOTOCTpPYyHHBIE TOJIOBKM IO THIY I€YaTHBIX
npuHTepoB. Vcnons3yercs, Hanpumep, B RP-mamunax ProMetal, Z Corp.

LOM - Laminated Object Manufacturing — mocnoiiHoe CKJIeHBaHHWE IUICHOYHBIX
MaTepHajoB, HAPUMeEp, MOJIUMEPHOH IJICHKH WIH JaMUHUPOBAHHON OyMard ¢ moCieIyroIuM
(bopMHPOBaHUAM («BBIPE3aHUEM») MOJIENIU C MOMOIIIBIO Ja3€pHOTO JTy4a.

MIT — Massachusetts Institute of Technology, wucmonssyercs mis 0003HAUYEHUS
pa3paboTaHHOTO B MHCTHTYTE CIOCO0a BBIpALIMBaHMUs MOENeH Ha ocHOBE inkjet-TeXHOJIOTHH.
Crnoco0 ucnomab3oBaics B MamnHax ¢pupmsl Soligen.

MJIM - Multi Jet Modelling, nocrpoeHne Mozaenu MyTeM HAHECEHHs PACIUIABICHHOTO
Marepuaia ¢ TOMOIIBI0 MHOTOCTPYHHBIX TOJIOBOK IO THUITY CTPYWHBIX IIPHHTEPOB).

SLA - nau SL, ot Steriolithography Apparatus —crepeonurorpadus, cnocod nosyyeHus
MOJIeNIel TOCPENICTBOM OTBEPKIECHHUS TOHKOTO CJIOS KHIKOTO (hOTOTIOIMMEPA JIA3€PHBIM JTyUOM.
Paspabotan ¢pupmoii 3D Systems u npezacrasieH B 1987 r.

SLS - nam LS, Selective Laser Sintering - mocioliHoe ja3epHOE CIIEKaHHE, CIOC00
(bopMHpOBaHUs MOJAETH MOCIOWHBIM CIIEKaHUEM MOPOLIKOBBIX MaTepHajoB, B oTauuue oT SLA
Ja3ep UCIONIb3yeTCs He KaK ICTOYHUK CBETa, a TaK MICTOYHUK TETIIa.

Solidscape — oxgna 3 Benynwmx gpupm-usroroBureneiit RP-mammus ai1st noxydeHust Moaenen
U3 JUTEHHOTO BOCKa (IOBEJTMpPHAs MPOMBINIIEHHOCTh cTomaroiorus); npumensercs DODJET-
npoliecc — CTpyiHas 1ojjaya MaTepruanoB MOJETH U MOJIePKeK U (ppe3epoBaHUE KaKIOTO CIIOSL.

HTOroBbiii KOHTPO/Ib BONPOCHI 10 JMCHHMIIHHE
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24,
25.
26.
217.
28.
29.

30.

[Tonsitne moaenu. OOBEKTHI, IIEIU U METOABI MOoAeIUpoBaHus. CoBpeMEeHHAs
KJIacCU(UKALIUS MOJICTIEH TEXHOIOTUIECKUX MTPOIIECCOB.

[IpUHIMITBI UMUTALIMOHHOTO MOJIeTUpOBaHus. OCHOBHBIE 3TAIbl IOCTPOCHUS
MMUTAIIMOHHBIX MOJICIICH.

AKTYaJbHOCTb U 11€JIb MATEMATUYECKOTO MOJICIIMPOBAHUS CUCTEM.

CHCTCMHBIN aHAIIHN3.

Axcroma OJIHOPOAHOCTH.

AKcHOMa HENPEPBIBHOCTH.

AKCHOMBI CTaIlTMOHAPHOCTH.

MaremaTruecKkoe MOJSITHPOBAHIE XUMUKO-TEXHOJIOTHIECKUX cucTeM. O0ras
xapakrepuctuka XTII.

[Tonstue u csa3b XTII u XTC. Dnement XTC.

Knaccudukanus snementoB XTC. Mepapxuueckuii IpHHIIHIIL.

Tunosele TexHonorudyeckue oneparopsl XTC.

Bupl TEXHOJIOTMYECKHUX CBSA3E MEXKY OlepaTopaMH.

Csoiicta XTC.

Cunre3 XTC.

OcHoBHble MeTobl pacueta XTII.

HNuTerpanbanie Metonsl pacueta XTII.

Jexommo3unonssie MeToasl pacuera XTI

Nrepanmonnsrii criocod pacuyera XTIl kak pa3HOBUIAHOCTD JIEKOMITO3UIITMIOHHOTO METO/IA.

CpaBHI/ITeJII)HaFI XapPaAKTCPUCTHKA MHTCTPAJILHOTO U ACKOMITIO3UIIMOHHOI'O METO/Ja pacycTa

XTIL

Ananus ctpykrypsl XTII.

IIpencraBnenne XTII B Bume rpado, MaTpuil U TaOJIHII.

Omnpenenenue onTuMainbHOM nocienosarenbHoctu pacueta XTII. IlpunnunuansHas
TeXHOoJIoTu4ecKas cxema komia. OneparopHas cxema U rpad cxembl KOTJa.

OCHOBBI IOCTPOCHUS ACTEPMUHUPOBAHHBIX MaTeMaTHYECKUX Mojienelt anemeHnToB X TTI.
Mopyns cMecuTens.

OCHOBBI IOCTPOCHUS ACTEPMUHHUPOBAHHBIX MaTeMaTHYECKUX Mojienelt anemenToB X T1I.
Mopyne nenurens.

OCHOBBI IOCTPOCHUS ACTEPMUHUPOBAHHBIX MaTeMaTHYECKUX Mojienelt anemeHnToB X TTI.
Monynb TeriooOMeHHHKa. CxeMa TerI000MeHHHKA.

OcHoBHbIE IpOrpaMMHbIE TPOAYKTHI A1 pacueta X TII.

Cewmeiicto 0n-line mporpamMmubix obosouek st pacyera XTII.

Cewmetlicto off-line nporpammubix o6onouek g pacuera XTII.

Ontumuszanusa XTII. Kpurepuit ontumansHocTh. IIpocToli U ClI0KHBIN KpUTEpU
ONTUMAJIbHOCTH.

AHaJIMTHYECKNE U YNCICHHBIE METO/IbI HAX0XKIEHUS ONITUMYMa.

KO.TI.]'IOKBI/IyMbI H TECTOBbIC 3a1aHUA

TemaTuka Cpoku mnpoBeaeHust
KOJUIOKBUYMOB (Coznacno
KaneHoapHomy

NJaamy npoeeoeHus
KOHMPONbHBIX U
mecmoevix 3a0aHuU
oexanama.)
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Meroasb! aHanM3a MOBEJECHNS XUMUKO-TEXHOJIOTMYECKUX
npoueccos. [IpenBapurenbHas 00padoTka

uHpopmanuy. MeTojbl aHaTu3a NOBEICHUS XUMHUKO-
TEXHOJOTHYECKUX MpOoLeccoB. KoppenssunoHHbIN aHAIU3.
MeTtoabl aHanM3a MOBEACHUS XUMUKO-TEXHOJIOTHUYECKUX
IIPOLECCOB. [IMCKpUMUHAHTHBIN aHAJIU3.

[InanupoBaHue 3KCIIEPUMEHTA B XMMUU U XUMUYECKOU
TexHosaoruu. [Toctpoenne MareMaTH4eCKMX MOJEIICH Ha
OCHOBE MOJTHOTO (PaKTOPHOT'O IKCIIEPUMEHTA.

[InanupoBaHue SKCIIEPUMEHTA B XMMHH U XUMHYECKON
texHosioruu. [loctpoeHne MareMaTu4eCKUX MOJENIEH Ha
OCHOBE JPOOHOr0 (haKTOPHOI'0 IKCIIEPUMEHTA.

[TonsiTue Teopun nooouUs.
Pacnpeznenenue norokos B anmnapare. CriocoObl 1oj1auu B
HIOTOK Tpaccepa.

Mojenu uealbHOTO BLITECHEHHS U HJI€aJbHOTO CMEIICHMUS.

Huddys3nonHas u ssueeqHasi MOJCIH.

KomOnHupoBaHHbIE MOJIEIH.

Wnentudukanus rugpoAMHaMUYECKON MO METOJOM
MOMEHTOB.

Wnentudukanys quddy3noHHON U SYeeYHON MOJIeTEH.
Wnentudukaiyst KOMOMHUPOBAHHBIX MoJiesiel. Slueeunas
MOJIeNIb ¢ 0OpaTHBIMH MTOTOKaMHu. balinacupoBanue.

KOHTpOJIb 3HAHUM ¢ MCI0JIb30BAHNEM TECTOBBIX 3aJJaHUM

TemaTuka

TEeCTOBBIX 3aJaHUH
1.MeTob!l aHaNIM3a OBEACHHSI XUMHKO-TEXHOIOTHIECKUX
nporeccos. [IpenBapurensHas 06padoTka HHGOPMAITHH.
2. Metonpl aHaau3a MOBSACHUS XUMUKO-TEXHOJIOTMYSCKUX
npoueccoB. KoppensaiunoHHbli aHaIu3.
3. MeTopl aHaIu3a IMOBEACHHS XUMHKO-TEXHOJIOTMYSCKUX
IPOLECCOB. /[MCKPUMHUHAHTHBIN aHAJIU3.
4. [InannpoBaHue 3KCIIEpUMEHTa B XUMUU U XUMHUYECKON
texHosoruu. [loctpoeHre MmareMaT4yecKux MoJeaeil Ha
OCHOBE MOJHOTO (haKTOPHOTO IKCIIEPUMEHTA.
5. [InanupoBaHue 3KCIIEPUMEHTA B XUMUU U XUMHUYECKOM
TexHoJoruu. [locTpoeHrne MaTeMaTHYECKUX MOJIeNIe Ha
OCHOBE APOOHOTO (aKTOPHOTO IKCIIEPUMEHTA.
6. MeTopl aHanm3a IMOBEICHNS XUMHUKO-TEXHOJIOTHISCKIX
npoiieccoB. CUCTEMHBIN aHAN3.
7. MeTopl aHalm3a IMOBEICHNS XUMHUKO-TEXHOJIOTHISCKIX
npoiieccoB. PerpeccuoHHbll aHamus.

Cpoku mnposBeaeHHs
(Coenacno
Ka1eHOapHoMy niaHy
npoeeoenus
KOHMPOIAbHBIX U
mecmoewvlx 3a0aHuu
oekanama, mecmol
umeeromces 6 6anke
oannvix KBI'Y)

15



MeTtoanyeckue peKOMeHAalMH 1JIsl IPenojaBareis

Jleknust — TJaBHOE 3BEHO AMJIAKTUYECKOTO LHMKIa oO0ydeHus. EE menp 3akmaaka
dbyHIamMeHTa A7 MOCIEAYIONIEr0 YCBOCHHUS CTYACHTaMU MaTeprajja METOI0M CaMOCTOSTETbHON
pabotbl. ComeprkaHue JeKIHA JODKHO OTBEYATh CIEAYIOUINM IUIAKTHIECKUM TPEOOBAHHSIM:
N3noxxeHue marepuana oT IPOCTOT0 K CI0KHOMY, OT U3BECTHOT'O K HEU3BECTHOMY;

JIOrM4HOCTB, YETKOCTD U SICHOCTh B U3JI0KEHUH MAaTEpHUAIIA;

Bo3MoxHOCT MpPOOIEMHOr0 H3JI0XKEHHS, JAUCKYCCHM, JMalora ¢ LeIbl0 aKTHBHU3aLUU
NeSITeIbHOCTH CTYICHTOB;

Omnopa cMBICIIOBOM YacTH JIEKLIMU HA TIOJUIMHHBIE (DAKTHI, ABICHUS;

TecHass cCBsI3p H3/IaraeMoro MaTepuaja M BBIBOJOB C Oynaymiedl mnpodeccrHoHalibHON
JESTEIbHOCTBIO CTYICHTOB.

IIpenogaBaTenp YMTAOMINN JEKIIMOHHBIE KYPChI JOJDKEH UCIOJIb30BaTh CYLECTBYIOIINE
B [1€IarOTMYECKON HayKe BapUaHThI JEKLIUN U HAXOJUTh MX MECTO B CTPYKType Ipouecca
00y4YeHHsI yUUTHIBAsL TUAAKTUYECKHE U BOCIUTATEIbHBIE BO3SMOXKHOCTH.

[Ipu uTeHun JeKIU BaXKHO IOMHHUTb, YTO OCHOBHAsI HH(OpMalMs epeaaércs uepes
MHTOHAIIMIO. Y UUTBIBATh, YTO MEPBBIN KPU3HC BHUMAaHUA CTYJEHTOB HacTymnaer Ha 15-20
MHUHYTaX, BTOpoil — Ha 30-35 MuHyTax. JIeKTOp 10JIKEH UCXOAUTH U3 TOTO, YTO BOCIIPUSATHE
JEKIHMHA CTYJeHTaMHU MJIaIIMX U CTApLIMX KYPCOB OTIIMYAOTCS 110 FTOTOBHOCTU U YMEHHIO.

[TosToMy, OT/IMYHE OT JIEKIWH (TPATUIIMOHHON ), OCYIIECTBIISIIONIEH 00ydeHrne Ha ypOBHE O0IIei
OPHEHTHPOBKH B IPEIMETE W METOJOJOTMH H3y4yaeMOW HayKd M OOECHEUYHMBAIOUICH YCBOCHHUE
MaTtepuaja B JyYIlIEeM CiIy4yae 4yepe3 €ro BOCHPOU3BEACHUE, J1a0OPAaTOPHBIN MPAKTUKYM, KaK U
caMoCTOATeNIbHAs padoTa, 00ECIEUNBAIOT YCBOCHHUE HA 00Jlee 8bICOKOM YPOBHE.

Jlpyroe cymecTBeHHOE OTJIMYME NPAKTUYECKUX 3aHATUH OT JICKIMOHHBIX 3aKJII0YaeTcs B
npeodIailaHiy cOOCMBEHHOU AKMUGHOU U NO3HABAMENbHOU 0esiMeNbHOCMU YY4auuxcs, KoTopas B
MEHbIIEH CTeTeHN HAIPaBIISIETCs MPEro/laBaTesIeM.

JlabopaTopHble 3aHATHS B BBICIIEH IIKOJIE NpeAHAa3HAuYeHbl JJIS YIIIyOJEHHOTO H3Yy4eHUs
TEOPETUYECKHX  BONPOCOB  M3Y4aeMOW JWUCHUIUIMHBI W OBJAJEHHS  COBPEMEHHBIMH
OKCMIEPUMEHTAIBHBIMI METOJIaMH HayKH. OKCIIEPUMEHT B BBHICHICH IIKOJE OTIMYAETCS OT
71a00paTOPHOTO MPAKTUKYyMa B BBICILIEH IIKOJIE 3HAUUTEIBHBIM CONUMNCEHUEM MEMO008 00YUEeHUsL C
Memooamu u3y4aemou HayKu.

3anaua 1a00paTOPHOro MPAKTUKyMa HE OTPAaHUYMBAETCS TEM, YTOOBI pa3bsCHUTH COJIEpPIKaHUE
IPOrpaMMHOTr0 MaTepuaia, KOTOpoe TOJIKHBI YCBOUTH CTYJCHTHI, IPHOOPETEHUE CUCTEMBI 3HA-
HUM JTOJDKHO CONPOBOXKIATHCS YMCTBEHHBIM Pa3BUTHEM OOYYarOIIMXCA. JTO, KaK U3BECTHO, JIBE
CTOPOHBI €JMHOTO Y4eOHOTro IpoIlecca: YMCTBEHHOE pPa3BUTHE OCYIIECTBISIETCS B IpOIecce
AKTUBHOW pabOTHI MBICIIM HAJT MAaTEPHAIIOM, IOCTABIISIEMBIM COZCPKAHUEM TPEIMETA; YCIEITHOE
npuoOpeTeHne HOBBIX 3HAHWW BO MHOTOM 3aBHCHT OT JIOCTUTHYTOTO YPOBHsI pa3Butus. [loatomy
B 3a/1a4y MPEToaBaTeNs BXOJUT TAaKOe HM3JIOKEHHE, KOTOPOE BOBJIEKATIO Obl OOyYaromIMXCS B
YMCTBEHHYIO IIepepaboTKy coo0I1aeMoro MaTepuaa, pa3BuBajio Obl y HUX YMeHUE HaOI01aTh
SIBIICHUS U JIeTIaTh BBIBOJIbI, CPAaBHUBATh U 000011aTh, TPOU3BOINUTH OINIEPALIIM aHATIM3A U CHHTE3A,
OCYIIECTBIISATh UHAYKTUBHBIC U IElyKTUBHBIE, YMO3AKIIOUEHUS U T. [I.
JIaGopaTopHble 3aHATHUS JOJKHBI ObITh OCHAIIEHBI COOTBETCTBYIOLIMM 00OpY/I0BaHHEM,
npubopaMu, XUMHYECKOM MOCY10i U peakTUBaAMH.
Ha maGopaTopHBIX 3aHATHUSX CTYJEHTOB HEOOXOJWMO HAYYUTh: TPABHIHHO
HCIIOJIB30BaTh XUMHUUYCCKYIO IIOCYdY, YMCTH OIIMCBIBATbH Ha6n}0)1aer,1e OIIBITBI, COCTaBJIATh
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TaOJMIIBI, CTPOUTH I'paUKU, HAXOAUTh IpaMuUeCKu pa3IMyuHbIe IapaMeTpbl U JIeNaTh BBIBOJBI.
Kpatkast cTpyKTypa 1abopaTOpHBIX 3aHATUH CIEIyIOmas: nepekyinika 2 MuH. Y cTHbIH onpoc 10-
15 muH. Beimonnenue sxcnepumenta 40-45 muH. Pacuérel rpaduku BeiBo b1 20-25 MuH. 3ammura
pabotsl 10-15 MuH. B 3aBUCUMOCTH OT JUIUTENBHOCTH 3KCIEPUMEHTA CTPYKTYpa 3aHATUN MOKET
OBITH MHOU

Heo6xonuMo pa3BuBaTh pas3iuyHble (OPMBI CAMOCTOSTENBHOM pPAabOTHI CTYIEHTOB U
IIOCTOSIHHO 00Yy4aTh X METOJIaM Takoi paboThl. 3alaHue Ha CaMOCTOSITEIbHYI0 Pa0OTy CTYAE€HTHI
JIOJDKHBI 110JIy4aTh B Hadaje ceMecTpa, OIPEEeIUB CPOKU UX BBIOJHEHUA U caud. (OCHOBHOM
METOJl IPOBEIEHUE CaMOCTOATENbHON paldoThl CTyAEHTa 3aKioyarcsi B paboTe C TEKCTOM
CHELMATBHON JUTEpaTyphl — y4eOHUKaMH, OpOIIOpaMH, CIICIUATU3UPOBAHHBIMH KYPHAJIaMH.
dopmamu OpraHU3ali KOHTPOJIS HaJl CAaMOCTOSITENIbHON pabOTOM CTy€HTa OCYILECTBISETCS C
[IOMOUIbIO KOJUJIOKBUYMa, TECTUPOBAHUSI.

B mnauvane cemecTpa CTYJIEHTHl AOJDKHBI IOJXYYUTh TEMAaTUYECKUE IUJIAHBbI JICKIUH,
71a00PaTOPHBIX 3aHITUN U KOHTPOIMPYEMOU caMOCTOATENbHOU padoThl. B miane nabopaTopHOro
3aHATHUS UMEIOTCSl BOMPOCHI, BEIHOCUMBIE Ha KaXKI0e JabOpaToOpHOE 3aHSITHE JJIS BBHIOJHEHUS
AKCIIEPUMEHTANILHOM YacTH U MPOBEJIEHUSI OMpoca C yKazaHueM HeoOXOauMoil nuTeparypol. B
IJIaHe KOHTPOJIUPYEMOM CaMOCTOATENIbHON pabOThl CTYACHTOB YKa3bIBAIOTCS BOIPOCHI,
BBEIHOCHMBIC Ha KOHTPOJb, HEOOXOMUMAs JUTEepaTypa JJisi BHIMOJTHCHHS 3TOW paOdOThI M JTaThI
nposenenust KCPC.

MeToauyeckue yKa3aHus JJIsl CTY/IEeHTOB.

CTyneHT OKEeH UMETh JICKIIMOHHYIO TeTpajib, TETpaab AJs JTaOOPaTOPHBIX 3aHATUN U
TETpajib AJI CAMOCTOSTENILHON pabOThI 10 TaHHOM TUCIUILINHE.

CryneHT mocemiaer JEKIMU U 3alMChIBAET OCHOBHBIC MOHSTHS, 3aKOHBI, (HOPMYIIbI,
YpaBHEHHUS PEakIuil ¥ IPyTryr0 HEOOX0AUMYI0 HHPOPMAITHIO.

Ha naGopaTopHbIX 3aHSATHSX CTYIACHT YYacTBYeT B IPOBEACHUU OMBITOB, KOTOPHIC
MPEAYCMOTPEHBI TUTAHOM JIA0OPATOPHBIX 3aHATUNA. B 11a0opaTopHO TETpaaud OMHMCHIBAIOTCS
pe3yabTaThl OMBITOB: JENAIOTCS MOAPOOHBIE Pacy€Thl, TpadUKH, 3aMUCHIBAIOTCS YPaBHEHUS
peakIuii ¥ BEIBOJBL. B KOHIIE 3aHATHS CTYIEHT JIOJKEH MTOKa3aTh MPEroaaBaTelIio Ja0opaTOPHYIO
TeTpaab C pe3yJbTaTaMU HKCIIEPUMEHTA U 3allIUTUTh PadoTy.

B 3aBucHMOCTH OT XOfa KCIIEPUMEHTAIbHOU PadOThHI, CTYIEHTHI BHAYAlle MM B KOHIIE
7ab0paTOpPHOTO  3aHATHS  OMpalIuBaloTCAd  (TEKYIIUH KOHTPOMNb). TeKymuid KOHTPOIb
OCYIIECTBIISIETCSl TI0 BOMPOCaM, BHIHOCUMBIM Ha JabopaTopHoe 3aHsATHE (IUIaH 1ab0paTOPHBIX
3aHSITHIA).

JInst  BBITMIOJTHEHUST CaMOCTOSTENILHOW pabOThl TMOJ PYKOBOJCTBOM MpErojaBaTes
CTYJIEHTBl OTBEYAIOT Ha BOIPOCHI U TIOIYYAIOT HEOOXOUMYIO KOHCYJIBTAIMIO TT0 HHTEPECYIOINM
WX BOTIPOCAM.

Ha kadenpe mocraTouyHoe KOMMYECTBO METOAUYECKUX W3JAHUN JUISI TOJATOTOBKH
CTYJIEHTOB K JJAOOPaTOPHBIM 3aHSATHUSAM, TECTUPOBAHUIO, PyOEKHOMY KOHTPOIIO U IK3aMEHY.
Memoouueckue pekomenoayuu npu pabome Ha0 KOHCHEKMOM 60 8PeMA NPOBEOCHUA NEeKUUU

B mporiecce neKIMOHHBIX 3aHATUHN 11€IeCO00pa3HO KOHCTIEKTHPOBATh YUeOHBINM MaTepHal.
Jist 2TOrO WCMONB3YIOTCA OO0INMe M YTBEPAMUBIIMECS B TPAKTUKE MpPaBHIa, W TMPUEMBI
KOHCIIEKTUPOBAHHUS JICKITUH:

KoncnektupoBanue JIEKIUA BEAETCA B CHEHHAIBHO OTBEAECHHOW [JII 3TOTO TETPAIM,
KOKJBI JUCT KOTOPOM JOJDKEH WMETh TMOJs, Ha KOTOPBIX [ENaloTCS TIOMETKH W3
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PEKOMEH/IOBAaHHOHM JIUTEpPATypPhl, JOIMOJHSIONIME MaTepHua MPOCITYIIAHHOW JIEKIMH, a TaKkKe
MOTYEPKHUBAIOIINE OCOOYIO BAXKHOCTh T€X WJIM UHBIX TEOPETUUECKUX TTOTOKCHHM.

Ienecoobpa3Ho 3aMuChIBaTh TEMY U IUIAH JICKIUH, PEKOMEHAYEMYIO JTUTEPATypy K TEME.
3anucu pas3esoB JICKIIUU JOJDKHBl MMETh 3arojOBKH, IMOJ3aroJIOBKH, KPAacHbIE CTPOKH. Jlis
BBIJICTICHUS Pa3/ICJIOB, BBIBOOB, ONPEICICHII, OCHOBHBIX UICH MOXKHO MCIOJIL30BaTh IIBETHHIC
KapaHJamu u GaoMacTepsl.

Ha3BaHHbIE B JIGKIIMY CCHUIKH HA NMEPBOMCTOYHUKHU HAJIO TIOMETHUTH Ha TOJISAX, YTOOBI TIPU
CaMOCTOSITENIbHOW pa0OTe HaWTH W BIHCaTh WX. B KOHCIIEKTE JIOCIOBHO 3allMCBIBAIOTCS
OIIpENIeNICHUs] TIOHATHH, KaTeropuid W 3akoHOB. OCTaabHOE JOJDKHO OBITH 3allMCAHO CBOUMH
CJIOBaMH.

KaxxnoMmy cTyieHTY HEOOXOAMMO BBIPAOOTATh M UCIIOJIB30BATh JOITYCTHMbBIC COKPAIICHHUS
HauboJee PacIpOCTPAHEHHBIX TEPMUHOB U MTOHSITHIA.

Memoouueckue pekomeHoayuu no NOO20MOEKe K NPAKMUYECKUM 3AHAMUAM

[IpakTnyeckue (ceMUHApCKHUE) 3aHATHS — COCTaBHas 4YacTh Y4yeOHOro Imporecca,
rpymnmnoBasi (opMa 3aHATUH TNPH aKTHUBHOM YYacTHH CTYJIEHTOB. [IpakTHdeckue 3aHATHS
CIOCOOCTBYIOT YITIyOJICHHOMY W3yUYCHHIO HauOOJiee CIOXKHBIX NpPOOJIeM HAayKH W CIIyXKar
OCHOBHOH (hOpMOW TOJBEICHUSI HTOTOB CAMOCTOSTEILHOW paboThl oOydvarommxcs. Llenbio
MPAKTUYECKUX 3aHATHH SBISETCS YIIyOJeHHEe U 3aKpeIUIeHHe TEOPEeTUYCCKUX 3HaHWH,
MOJTyYCHHBIX 00YYAIOIMMUCS Ha JICKITUSAX U B IPOIIECCE CAMOCTOSATEIIBHOTO N3YUCHHSI YIeOHOTO
MaTepuaia, a, ClieZIoBaTeIbHO, ((OPMHUPOBAHKUE Y HUX OIPEICICHHBIX YMEHUI U HABBIKOB.

B x0/1€ MOATOTOBKY K CEMUHAPCKOMY 3aHSITHIO HEOOXOAMMO IMPOYUTATh KOHCIICKT JICKIIHH,
U3yYUTh OCHOBHYIO JIUTEPATYpPy, O3HAKOMUTHCS C JOMOJHHUTEIBHOMN JIMTEPaTypOH, BBIMOIHUTH
BBIJIJAaHHBIC TIpENOJaBaTejeM IPAKTHUECKUEe 3aaaHus. lIpu 3TOM y4YecTh pPEKOMEHIAlUU
npernoiaBaTess U TpeOoBaHus MporpaMmel. JlopabaThiBaTh CBOI KOHCIIEKT JICKIIUH, JIeas B HEM
COOTBETCTBYIOIIIKE 3aMHUCH U3 JTUTEPATYPBHI.

XKenarenbHO MpH MOATOTOBKE K MPAKTHYECKUM 3aHATUSAM O JUCIHUILTHHE OJHOBPEMEHHO
UCIIOJTb30BaTh HECKOJILKO UCTOYHUKOB, PACKPBIBAIOIINX 33/ IaHHBIC BOITPOCHI.

Ha mpakTudeckux 3aHITHSIX OOydYaroIIuecs ydarcs TpaMOTHO H3JIarath MpPOOJIEMBI,
CBOOOIHO BBICKA3bIBaTh CBOU MBICITH ¥ CY)KJICHUS, PACCMAaTPHUBAIOT CUTYAI[HH, CITOCOOCTBYIOIINE
pa3BUTHIO TIPO(ECCHOHATBLHOW KOMIeTeHTHOCTH. ClielyeT MMETh B BHAY, YTO IMOATOTOBKA K
MPAKTUYECKOMY 3aHSATHIO 3aBUCUT OT (OpPMBI, MecTa NPOBEACHHS CEMHHAapa, KOHKPETHBIX
3a/laHuil U TOpy4YeHuil. ITo MOXKeT OBITh HaMKCaHue AOKIaza, dcce, pedepara (¢ mocIeayOmnuM
UX 00CYX/I€HHUEM), KOJUIOKBHUYM.

Memoouueckue pexomenoauuu no OpeaHu3AUUU CAMOCMOAMENbHOU Padomul

CamocrostensHas padoTta (1o B.U. [lanto «caMoCcTOsSTENBHBIN — YeJI0BEK, MMEIONINNA CBOU
TBEp/bIE YOSKIEHUS») OCYLIECTBIISIETCS IIPU BeeX popMax 00ydeHHsI: OYHON U 3a0UHOM.

CamocrosiTennpHass paboTa OOyYarOMIMXCS - CIMOCOO AaKTHUBHOTO, IIeJIEHANPaBICHHOTO
nproOpeTeHus CTYICHTOM HOBBIX JJISl HErO 3HAaHUN M YMEHUH 0€3 HelOCPEeICTBEHHOTO YUacTHs B
3TOM Ipoliecca mnpernojaaBateneil. [loBbleHHE POIU CaMOCTOATENIBHOM pabOThl 00yYaIOLIHXCS
IPY IPOBEICHUH Pa3IMYHbIX BUIOB YUEOHBIX 3aHATUN MPEATOIaraer:

— ONTHMH3ALHUIO METOJOB OOYy4YeHMs, BHEJAPEHHE B YYEOHBI MpoIecC HOBBIX
TEXHOJIOTUI 00y4eHUs!, TOBBIMAIOIINX MTPOU3BOUTEIBHOCTE TPy/a MpenoaBaTessi, akTHBHOE
UCIOJIb30BaHUE MH(POPMALMOHHBIX TEXHOJOTHH, MTO3BOJIAIONIMX 00ydaroieMycst B y100H0e I
HEro BpeMsi OCBauBaTh yueOHBI MaTepHal;
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—  IIUPOKOE BHEAPEHHE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHWE METOAUKHU MPOBEJCHUS MPAKTUK U HAy4YHO-HCCIEA0BATEIbCKOM
paboThel O0ydaroNmUXCcs, MOCKOJIbKY MMEHHO 3TH BHJbI y4eOHOW paboThl B TEPBYIO OUYEpellb
TOTOBST OOYUAIOIIUXCS K CAMOCTOSITEIbHOMY BBITTOJIHEHHUIO MTPO(ecCHOHANIBHBIX 33/1a4;

—  MOJIEPHM3AIMI0 CUCTEMbl KYpPCOBOTO M JUIUIOMHOTO MPOEKTUPOBAHMS, KOTOpPAs
JIOJIKHA MOBBIMIATE POJIb CTYICHTA B TIOJ00PE MaTepuaa, IOMCKe MyTel pemeHus 3a1adq.

CaMocrtosiTennbHasi paboTa TNPUBOAMUT CTYIASHTA K IMIOJYYCHHIO HOBOTO 3HAHUSA,
YHOPSAOYCHHIO U YTITyOICHHUIO UMEIOIIMXCS 3HAaHUM, POPMHUPOBAHUIO Y HETO MPO(dhecCHOHATBHBIX
HaABBIKOB U yMeHUiIl. CaMmocTosITeNTbHAs paboTa BBIMOIHACT P PYHKIIMIA:

—  pPa3BUBAIOLIYIO;

—  n“H(POPMAIMOHHO-00YYAIOIIYIO;

—  OPUCHTHPYIONIYIO U CTUMYJIHPYIOIIYIO;

—  BOCIHTHIBAIOUIYIO;

—  HCCIIEA0BATEIbCKYIO.

B pamkax Kypca BBITOJHSIOTCS CJISAYIONINE BHIBI CAMOCTOSTEIHHONU PabOTHI:

1. TIIpopabotka yueOHOro Marepuana ([0 KOHCIIEKTaM, Y4eOHOW U Hay4HOU
JIUTEepaType);

2. BrimonHeHue pa3HOYPOBHEBBIX 33]a4 U 33JJaHUM;

3. Pabota ¢ Tectamu u Bompocamu Jjisi CaMOIIPOBEPKH;

4. BpINOIHEHHE UTOTOBOM KOHTPOJIHHON PaOOTHI.

CryneHTaM peKOMEH]IyeTCsl C CaMOr0 Hadaia OCBOSHHsSI Kypca paboTaTh ¢ JIUTEpaTypou u
npeyIaraeMbIMH 33JJaHUSMU B JOPME MMOATOTOBKU K OYEPEIHOMY ayAHTOPHOMY 3aHsaTHIO. [Ipn
ATOM aKTYaJIM3UPYIOTCS MMEIOLIMECsS 3HAHMS, a TaKKe co3gaercs 0as3a Ui yCBOCHHS HOBOTO
MaTepuaia, BOSHUKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYCHT MOJIyYaeT B Ay IUTOPHUH.

Heo0xoaumMo 0TMETUTH, YTO HEKOTOPBIE 33IaHUS AJIsI CAMOCTOSTEIHLHOM PabOTHI 1O KYpCy
UMEIOT ormpeneieHHyo crnenuduky. Ilpu ocBoeHHMH Kypca CTYIEHT MOXKET IOJIb30BaThCS
OuOMMOTEeKON By3a, KOTOpas B MOJIHOM Mepe oOecreueHa COOTBETCTBYIOIIEH JIUTepaTypou.
3HAYUTENBHYIO TTOMOIIL B MOJTOTOBKE K OYEPETHOMY 3aHITHIO MOKET OKa3aTh WMEIOLIHIICS B
y4e0HO-METOIMISCKOM KOMILIEKCE KPATKUH KOHCIEKT JIeKIHiA. OH )K€ MOXET UCITOJIb30BaThCs U
JUTSL 3aKPETUICHHsSI TTOJTyYeHHOTO B ayIuTopuH Marepuaia. CaMmocTosTenbHas paboTa CTyIeHTOB
MPEeIyCMOTPEHAa YyUYeOHBIM TUIAHOM W BBITIONHSETCS B O0OSI3aTCIIBHOM IMOPSIKE. 3aaHus
MPEJIOKEHBI TI0 KXKIOH M3ydaeMOl TeME M MOTYT TOTOBUTHCS MHIUBUIYAJIHHO WIH B TPYIIIIE.
[To HEOOXOAMMOCTH CTYIAEHT MOXET oOpamathCsl 3a KOHCYJIbTAllMel K MpernoiaBaTelio.
BrinmonHenue 3a1anuii KOHTPOJIUPYETCS U OLIEHUBACTCS TPEeToiaBaTeieM.

Jlis  yCHenIHOTO CaMOCTOSITENIFHOTO HW3YYEHHS MaTepuana CEeroJHs HCIOIb3YIOTCS
pa3inuHbIe cpelcTBa OOYYEHHUs, CpPeau KOTOPBIX 0CO00€ MECTO 3aHMMAIOT WH(OPMAIMOHHBIC
TEXHOJIOTHH Pa3HOTO YPOBHS W HAPABJICHHOCTH: 3JICKTPOHHBIC YYCOHUKH U KYPCHI JICKITHIA, 0235l
TECTOBBIX 3aJaHWK W 3adad. OJEKTPOHHBIM YYEOHHK TMPEACTABISIET COOOM MPOTpaMMHOE
CPEJICTBO, MO3BOJISIONICE MPEJACTABUTD JIJIST U3YYCHHUS TEOPETUUCCKUI MaTephal, OpraHu30BaTh
anpoOupoBaHKe, TPEHAK M CAMOCTOSATEIBHYIO TBOPYECKYIO pa0OTy, TIOMOTAoIIee CTyIeHTaM U
NPETo/IaBaTell0 OLEHUTh YPOBEHb 3HAHUI B ONPEICICHHOW TEMaTHKe, a TaKXKe CcoJepiKaliee
HEOOXOUMYI0 CIPABOYHYIO WHGPOPMAIUIO. DIIEKTPOHHBIN yUYeOHHK MOXKET HHTETPUPOBATH B
cebe BO3MOYKHOCTHU Pa3TUYHBIX MeIarOTHYEeCKUX MPOTPAMMHBIX CPEACTB: 00YYaIOIINX IPOrpamMM,
CIIPABOYHHUKOB, YYEOHBIX 0a3 TaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOUIUX MTPOrpaMM.
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JIst ycrientHoM OpraHu3aliid CaMOCTOATENIbHONW pabOThI BCE aKTHUBHEE MPUMEHSIOTCS
pa3HooOpa3Hbie O0pa3oBaTelIbHBICE PECypchl B ceTu MHTEpHET: CHCTeMbl TECTHPOBAHUS TIO
pa3MYHBIM  O0JIACTSIM, BHUPTyalbHBIC JIEKIUH, JA0OpaTOpHH, MpPH OSTOM IOJIb30BATEIIO
A0CTAaTOYHO UMCTH KOMIIBIOTCP M IMOAKJIIIOYCHHUC K I/IHTepHeTy JJIs1 TOro, I-ITO6I:I CBA3aTbCA C
npenoaaBaTeyicM, pellaTb BbIYUCIUTCIBHBIC 3a/1a4i U 110JYYaTh 3HAHUA. Wcnonnp3oBanue cereit
YCUIIUBAET POJIb CaMOCTOSITENbHON pabOThl CTYAEHTa M IO3BOJSET KapJUHAJIBHBIM 00pa3oM
W3MEHUTh METOJUKY MPENoIaBaHusl.

CTyneHT MOXET MOJTyyaTh BCE 3aJJaHUs U METOJAMYECKUE YKa3aHHs Yepe3 cepBep, YTO aeT
€My BO3MOXHOCTh IPHUBECTH B COOTBETCTBHE JMYHBbIC BO3MOKHOCTH C HEOOXOAMMBIMHU IS
BBITIOJIHEHUS paboT Tpyno3arparamMu. CTyI€HT UMEET BO3MOXKHOCTD BBITIOJIHATH pa0bOTy JOMa WK
B ayautopuu. boinbiioe BocmuTaTensHOE M 00pa30BaTENbHOE 3HAUYEHHE B CAMOCTOSITEIHHOM
y4eOHOM TpyJie CTYyAECHTa UMEET CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YXKAAET M MOIIEPKUBACT
BHUMAHHUC W HUHTCPCC, IMOBBIIIACT AKTHBHOCTHL HNaMATH W MBIIUICHUWA, ITO3BOJIACT CTYACHTY
CBOEBPEMEHHO OOHApYKUTh U YCTPAHUTH JIOMYIICHHbIE OMMUOKA M HEIOCTATKH, OOBEKTUBHO
ONpENIETUTh YPOBEHb CBOMX 3HAHUM, IpakTUYeCKUX ymeHuid. Camoe JOCTYIHOE U IPOCTOe
CPEICTBO CAaMOKOHTPOJIS C MPUMEHEHUEM HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH -
3TO Psifl TECTOB «On-line», KOTOPBIE MO3BOISIIOT B PEKUME peaibHOr0 BpEMEHH OINPENeTUTh CBOU
YPOBCHb BJIAaACHUA IPECAMCTHBIM MATCpHAJIOM, BBIABUTH CBOH OIIMOKA | IMOJIYUNUTh
PEKOMEH/IALUU IO CaMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pexomenoayuu no pabome c 1umepamypou

Bcro nuteparypy MOXHO pa3/ieuTh Ha Y4eOHUKU U yyeOHble OCOOUs, OpUTMHAIIbHBIC
Hay4YHble MOHOTpauyecKre MUCTOYHHKH, HayuHble ITyONIMKaluu B NepHoAuyYecKor nevaru. M3
HUX MOXXHO BBIJCIUTh JIUTEPATYpy OCHOBHYIO (PEKOMEHIYeMYI0), IONOJHHUTEIbHYI0 U
JAUTEpaTypy Ul yIIIyOJIeHHOTO U3YUYEeHUs AUCHUIITNHBIL.

W3ydenune qUCUUIUIMHEI ClIeyeT HaunHATh ¢ Y4eOHHKA, TOCKOJIbKY YYeOHHUK — 3TO KHUTA,
B KOTOPOi1 M3JI0’KEHBI OCHOBHI HAYYHBIX 3HAHUH TI0 OIIPEICIIEHHOMY MTPEIMETY B COOTBETCTBHH C
HENSIMU | 33J]a9aMi 00y4eHHs!, YCTAaHOBJIEHHBIMH ITPOTPAMMOH.

[Ipu pabore ¢ nuTEeparypoil HEOOXOAWMO YYUTBHIBATH, YTO UMEIOTCS Pa3JINYHBIC BHIIBI
YTEHUS, U KaXK/IbIH N3 HUX MCIIOJIB3YETCS Ha ONPECTICHHBIX ATalaX OCBOSHHS MaTepraa.

IIpedsapumenvroe YT€HNE HANIPABICHO HA BBISIBIIEHUE B TEKCTE HE3HAKOMBIX TEPMHHOB U
MIOUCK UX 3HaUEHUs B CIIPAaBOYHOM JIUTEpaType. B 4acTHOCTH, TP YTEHUH YKa3aHHOW JIUTEPaTyphl
HE00X0IMMO MOJIPOOHENIIINM 00pa30M aHAIU3UPOBATH MOHATHSL.

Cke03H0€ umenue peaNoNaraeT NpoYTeHNe MaTepruaga oT Hayana 10 kKoHia. CKBO3HOe
YTEHHUE JTUTEPATypPhl U3 MIPUBEICHHOTO CITUCKA JTAeT BO3MOXXHOCTH CTYJIEHTY C(hOPMUPOBATH CBOJI
OCHOBHBIX TTOHSTUHN U3 NU3y4aeMOil 00JaCTH U CBOOOHO BJIAJIETh UMH.

Bvibopounoe — Ha0060POT, UMEET LENbI0 MOUCK U 0TOOp MaTepuana. B pamkax naHHOTO
Kypca BBIOOpOUHOE UTEHHUE, KaK CII0COO OCBOEHUS COJIepKaHus Kypca, JOKHO MCIOIb30BaThCS
IPY NOJATOTOBKE K MPAKTUYECKUM 3aHSATHIM [0 COOTBETCTBYIOIIUM pa3JiesiaM.

Ananumuueckoe umenue — 3TO KPUTHUECKUH pa30op TeKCTa C MOCIEAYIOIIUM €ro
KOHCIIeKTUpOoBaHHeM. OCBOEHHE yKa3aHHBIX MOHATUH Oyner Hambosee 3()(HEKTUBHBIM B TOM
cilydae, eciii Py YTeHUHU TEeKCTOB CTYJEHT OyJleT 3a7aBaTh K 3TUM TEKCTaM BOIPOCHL. YacTb u3
3TUX BompocoB chopmynupoBaHa B POC B nepeuHe BonpocoB s codecenoBanus. [lepeuenn
ATHX BOIIPOCOB OTPAaHMYEH, TOITOMY BaKHO HE TOJBKO COJIEPIKAHHE BOTIPOCOB, HO CaM MPHHIIUTL
OCBOCHHS JIUTEPATYPHI C TIOMOIIHIO BOITPOCOB K TEKCTAM.
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Henbto usyuaroujeco uteHus SABISETCSA ITyOOKOE M BCECTOPOHHEE MOHMMAaHUE y4eOHOM
uHpopmanuu. ECTh HECKOIBKO MPHUEMOB H3YYarOIIero YTCHHS:

1. Yrenue no anropurMmy Ipearnoyaraet pazoueHue nHGopMauu Ha OJIOKU: Ha3BaHMUC,
aBTOp; WCTOYHUK;, OCHOBHAs HJCs TEKCTa; (DaKTHUECKU MaTepuai; aHalu3 TEKCTa IyTeM
COITIOCTABJICHHUA UMCIOIIUXCA TOYCK 3PCHUA 110 paCCMaTpuBACMbIM BOIIPOCAM; HOBH3HA.

2. Ilpuem nocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIACAYIOIIUN alrOpUTM:

—  MEJUICHHO MPOYUTAThH TEKCT, CTAPAsICh MOHATH CMBICI U3JI0)KEHHOT'O;
- BBIACIUTH KIIFOYCBBIC CJI0BA B TCKCTC,
—  IMOCTapaThCs IOHATh OCHOBHBIC UJIEH, IIOATEKCT U OOIIHI 3aMBICEN aBTOPA.

3. Ilpuem Te3upoBaHUs 3akioyaeTcs B GOPMYyJIUPOBAHUM TE€3HCOB B BHUJIE MOJIOKECHUIH,
YTBEP>KIACHU, BHIBOJIOB.

K osromy MOXHO m00aBUTh M HHBIE NpPUEMBL: TNpUeM pedepupoBaHus, MpHUEM
KOMMCHTHUPOBAHHA.

Baxnoli cocraBmistomeld J1000T0 COJIMIHOTO HAYYHOTO W3JAHUS SIBIISIETCS CIHMCOK
JTUTEPaTyphl, HA KOTOPYIO cCChUIaeTcsi aBTOp. lIpy BO3HMKHOBEHMHM HWHTEpeca K KaKOW-TO
00cy>k1aeMOii B TEKCTE MPo0IeMe BCeria €CTh BO3MOKHOCTh OOPAaTUTHCS K CIIUCKY OTHOCSIIEHCS
K Hell nutepatypsl. B aToM citydae Best mpoOiema Kak Obl pa30MBaeTCsl Ha COCTABIIAIOIINE YaCTH,
KaXKIasi U3 KOTOPBIX MOXKET U3y4aThbCs OTAETBHO OT ApyruX. [Ipu 3TOM Ba)KHO HE TepATh U3 BUJA
001111 KOHTEKCT U HE TOrPYKaThbCs YPE3MEPHO B ACTATH, IOTOMY YTO TAKUM 00pa30M MOXKHO HE
YBUACTH I'NIAaBHOTIO.

[ToaroTroBka K 2K3aMeHY JOJDKHA MPOBOJUTHCS HA OCHOBE JICKIIMOHHOTO Marepuala,
MarcpHrajia NpakKTHICCKUX 3aHATHHN C O6$ISaTeJII)HI)IM 06paHIeHI/ICM K OCHOBHBIM yq€6HHKaM 10
Kypcy. DTO O3BOJUT UCKJIIOUUThH OUTMOKHM B TOHUMAHUU MaTepuaa, OOJEr4YuT €ro OCMbICIICHUE,
MPOKOMMEHTHUPYET MaTeprall MHOTOUHCICHHBIMU MPUMEPaMH.

Memoouueckue pexomenoayuu 011 nOO20MOEKU K IK3AMEHY:

Ok3aMeH sBisieTcsl (OpMON UTOTOBOIO KOHTPOJIS 3HAHUN M YMEHMH OOyYaroLIuXcs IO
JAHHOM JMCLUIUIMHE, TOJYYEHHBIX Ha JIEKIUSAX, MPAKTHUECKUX 3aHATHAX U B Ipolecce
caMoCTOsITeNIbHOW paboTbl. OCHOBOHM /ISl ONpENeNieHUs] OLEHKU CIY)KUT YPOBEHB YCBOCHHS
oOyyJaronMucs Marepuaia, MpeayCMOTPEHHOTro JaHHOM paboueit mporpammoit K sk3ameny
JOTIYCKAIOTCSl  CTYJNEHThI, HaOpaBmme 36 u Oonee OayioB 1O HTOraM TEKYyIIETO U
IIPOMEXKYTOUHOTO KOHTpoJis. Ha ak3amene ctyaeHT MoxkeT HabpaTh ot 15 1o 30 Oasmios.

B mepuox moaroTtoBkM K 3K3aMeHy oOywaroliuecsi BHOBb oOOpamaroTcss K y4yeOHo-
METOAMYECKOMY MaTepually U 3aKpeIUIAIOT MPOMEXYTOUHbIC 3HAHUS.

ITonroroBka oOyuaromierocst K 3k3aMeHIl BKJIIOYaeT TPH 3Tarna:

— camocTodATeNbHas paboTa B TEUEHUE CEMECTPa;

—  HEMOCpPEeJCTBEHHas MOATOTOBKA B JIHHU, IIPEIIIECTBYIONINE HK3aMEHY 110 TeMaM Kypca;

— TOJATOTOBKA K OTBETY HA DK3aMEHAIIMOHHBIE BOTIPOCHI.

[Ipu moaroToBke K dK3aMeHy 00ydYaroImIUMCs 11€JecO00pa3HO MCMHOIb30BaTh MaTepUalbl
JeKIHA, y4eOHO-METOJMYECKHE KOMIUICKCH, HOPMAaTHUBHBIE JOKYMEHTHI, OCHOBHYIO H
JIOTIOTHUTEIIBHYIO JTUTEPATypYy.

Ha sk3amen BbIHOCUTCSI MaTepuan B 00beMe, IPelyCMOTPEHHOM pabouell mporpammon
y4eOHOI TUCIMITIIMHEI 32 ceMecTp. DK3aMeH MPOBOIUTCS B MUCbMEHHOM / YCTHOH (opme.

IIpu mpoBeneHnM 3K3aMeHa B MUCHbMEHHOH (YCTHOH) dopMme, Benyluii MpernoaaBaTeb
COCTaBJIIET 9K3aMEHAI[MOHHBIE OWJIEThI, KOTOpPbhIE BKJIIOYAIOT B ceOs: TECTOBBbIC 3a/IaHUS;
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TEOpEeTUYECKHE 3aJaHusl; 3aJayd WM cuTyauud. DopMmynHpoBKa TEOPETUUYECKUX 3aJaHUs
coBmaiaeT ¢ (GopMyITHPOBKOM MEepeUHs K3aMEHAIIMOHHBIX BOIIPOCOB, JOBEICHHBIX 0 CBEICHUS
oOyyaromuxcss HakaHyHe SK3aMeHaIlMoHHOW ceccuu. ConepkaHue BOIPOCOB OJHOTO Ouiera
OTHOCHUTCS K Pa3IMYHBIM pa3JeliaM MPOrpaMMbl ¢ TEM, YTOOBI OOJIee TTOJTHO OXBATUTh MaTEpHal
y4eOHON JUCHUTIIIMHBI.

B ayautopuu, rae mpoBOIUTCS YCTHBIN 3K3aMeH, J0JKHO OJTHOBPEMEHHO HAXOIUTHCS HE
OoJjiee MECTH CTYAEHTOB Ha OJHOIO MperojaaBaress, IpUuHUMAloIero sk3ameH. Ha moarorosky
OTBETa Ha OUJIET HA HK3aMEHE OTBOJIUTCS 45 MUHYT.

ITpu npoBeneHNM MMCHBMEHHOTO SK3aMeHa Ha paboTy OTBOIUTHCS 60 MUHYT.

Pesynbrar ycTHOro (MMCbMEHHOT'0) 3K3aMeHa BIPKACTCS OLICHKAMU:

Ouenxa «omauunon—om 91 oo 100 6an1068 — TeOPETUECKOE COZIEPIKAHUE KYpCca OCBOCHO
TIOJTHOCTBO, 6€3 TIPOOETIOB, HEOOXOAMMBIE IPAKTHYECKUE HABBIKA PA0OTHI C OCBOCHHBIM MaTepHaTIoM
cthopmupoBanbl. Bee nperycMoTpeHHbIe porpaMmMoit 00ydeHus y4eOHbIE 3a/1aHIs! BBITTOITHEHBI, KAYeCTBO
UX BBINIOJIHEHHS OLIEHEHO YMCIIOM OaslyioB, ONIM3KUM K MaKCMMaTbHOMY. Ha sk3amMeHe cTyieHT
JIEMOHCTPHUPYET TITyOOKHE 3HAHHS TIPELyCMOTPEHHOT'O MPOrpaMMOi MaTepuaia, yMeeT YeTKO, TAKOHUYHO U
JIOTWYECKH TIOCIIEZIOBATENBHO OTBEYATh Ha TIOCTABJICHHBIE BOIPOCHL.

Ouenka «xopouwion —om 81 00 90 6an7106 — TEOPETIUECKOE COZIEPHKAHKE KYPCa OCBOCHO,
HEOOXO/IMMBIC MPAKTHYSCKHE HABBIKA PA00THI CHOPMHUPOBAHEIL, BBINOHEHHBIC YICOHBIC 3a/TaHNS COJICPKAT
HE3HauMTelbHbIE OIMOKU. Ha sk3aMeHe CTy/IeHT IEMOHCTPUPYET TBEPAOE 3HAHKSI OCHOBHOIO
(porpaMMHOI0) MaTeprasa, yMeeT 4eTKo, IpaMOTHO, O€3 CYIIIECTBEHHBIX HETOUYHOCTEH OTBEYATh Ha
IOCTABJICHHbIE BOIIPOCHL

Ouenka «yooenemeopumenvroy — om 61 0o 80 6ann06 — TEOPETUUECKOE COAECPIKAHUE
Kypca OCBOEHO HE IMOJIHOCThbIO, HEOOXOUMBbIE MPAKTUYECKUE HABBIKU PabOTHI C(HOPMHUPOBAHBI
YaCTUYHO, BBHIMOJHEHHBIC yueOHbIE 3aJaHus coJepKaT rpyOsie ommOku. Ha sk3amene cTyneHT
JEMOHCTPHUPYET 3HAHHE TOJHKO OCHOBHOT'O MaTepuaia, OTBETHI COAEpKAT HETOYHOCTH, clabo
apryMEeHTHPOBAHbI, HAPYIIIEHA MOCIEeI0BATEIbHOCTh U3JI0KEHHS MaTepraa

Ouyenka «neyooenemeopumenvrno» — om 36 0o 60 6annoe — TeopeTUIecKoe
coJiep’KaHue Kypca HE OCBOEHO, HEOOXOMMbIE IPAKTUUECKUE HABBIKU pabOThI HE
c(hopMupOBaHbI, BEITIOJIHEHHBIE yUeOHBIE 3aJJaHuUs COIepKAT TpyObIe OMMOKH, TOMOJIHUTETbHAS
camocTosTeNbHas padoTa HaJl MaTepUaJIoM Kypca He MPUBEJET K CYIIECTBEHHOMY MOBBIIIEHUIO
KauecTBa BBINIOJIHEHUS yUeOHBIX 3a1aHuii. Ha sk3aMeHe CTyIeHT JeMOHCTPHUPYET He3HAHHE
3HAUUTENBHON YaCTH MPOrPaMMHOI0 MaTepuasa, CyleCTBeHHbIE OIMOKH B OTBETAaX Ha
BOMPOCHI, HEYMEHUE OPUEHTHPOBATHCS B MaTepHalie, HE3HAHUE OCHOBHBIX MOHSATHI
JUCITUTLIAHBI

6. MeToanyeckue MaTepuaibl, ONpeesiiOlHe MPOUEAYPbl ONEHWBAHUSI 3HAHMIA,
YMEeHHi, HABbIKOB M (MJIH) ONBITA 1€ATEIHLHOCTH

MaxkcumanbHas cymma (100 6amnoB), Habupaemasi CTYJ€HTOM [0 AUCHUIUINHE BKIIOYAET
JIBE COCTABJISIOIIHE:

— nepeas cocmaegnawas — OLEHKA pEryJIsIpHOCTH, CBOEBPEMEHHOCTHM M KadecTBa
BBHITIOJTHEHHS] CTYIACHTOM Yy4eOHOW paboThl MO M3YyYEHHUIO IUCIUIUIMHBI B TEYECHHE MepHoja
W3YYECHHUS TUCITUILIMHBI (CEMECTpa, MIIM HECKOJIBKUX ceMecTpoB) (cymma — He 6onee 70 6amoB).
Bannel, xapakTepu3yoliye ycneBaeMOoCTh CTYIEHTa M0 JUCIHUILINHE, HAOUPAOTCS UM B TEUCHHE
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BCETO Meproia 00yUeHHs 32 U3YYEHUE OTIEIBHBIX TEM U BBITIOJHEHUE OTACIBHBIX BUAOB PadOT.

— 8mopas cocmasnsawas — ONeHKa 3HAHUW CTYICHTA TI0 PE3yJIbTaTaM IPOMEKYTOUHOMI
arrectanuu (He 6oee 30 —6amioB).

Kputepuem oreHKH YpoBHS CHOPMHPOBAHHOCTH KOMIICTCHIIMA B paMKax Y4eOHOH
nucuuruibel «YPDA» B VI cemecTpe sBisieTcst 3x3ameH.

OOmuit 6amn Tekymero u pyOeKHOTO KOHTPOJIS CKIAIBIBACTCS U3  CICAYIONINX
COCTaBIISIONIUX MpHIIOKeHUE 2. B TeueHne yueOHOro mporecca CTyIeHT 00s13aH OTYUTATHCS 110
TEOPETUIECKOMY MATEpPHAITY M MPAKTUYCCKUM 3aHATHSIM: ONPOCHI, HHIUBUAYaTbHBIC 3aJaHHS.

I[envto npomesicymounvix ammecmayuil 0 TUCIUTUIAHE SIBJISICTCS OI[CHKA Ka4eCTBa
OCBOCHHS JUCIUTUTMHBI 00yYaOIIMMUCS.

Kpumepuu oyenku kauecmea oceoenus OucyuniuHsl

Ouyenka «omauunon— om 91 0o 100 6annoe — TeopeTHUECKOE COACPKaHUE Kypca
OCBOEHO IOJHOCTBIO0, 6€3 Mpo0eIoB, HEOOXOUMBIE TPAKTUUYECKHE HaBBIKU PAOOTHI C
OCBOCHHBIM MaTepuasioM chopMupoBaHbsl. Bce mpeaycMoTpeHHbIE IPOTpaMMOil 00ydeHust
y4eOHbIe 3aJaHHsI BBITIOJTHEHBI, KAYECTBO UX BBIMIOJIHEHUS OI[CHEHO YMCIIOM 0alIOB, OJIM3KHM K
MakcHUMaJbHOMY. Ha sK3aMeHe cTyIeHT JEMOHCTPUpPYET IITyOOKHe 3HAHUS MPEAyCMOTPEHHOTO
pOrpaMMoOil MaTtepuala, yMeeT YeTKO, JAKOHUYHO U JIOTHYECKU MOCIe0BaTEIbHO OTBEUaTh Ha
MOCTaBIICHHBIE BOIPOCHI.

Ouenka «xopouto» —om 81 00 90 6ann06 — TeOpETUUECKOE COIEPKAHUE Kypca
OCBOEHO, HEOOXOIMMBbIE MTPAKTUUECKHE HABBIKU PA0OTHI CHOPMUPOBAHBI, BHITOTHEHHBIC
yueOHbIe 3aJaHHsI COJIEpKAT He3HAYUTENNbHbBIe OINOKH. Ha sK3aMeHe CTyIeHT IEMOHCTPUPYET
TBEPJI0€ 3HAHUSI OCHOBHOTO (TIPOTPaMMHOI0) MaTepraia, yMeeT YeTKO, TpaMOTHO, 0e3
CYLIECTBEHHBIX HETOYHOCTEW OTBEYATh HA IMOCTABJICHHBIE BOTIPOCHI.

Ouyenka «yoosnemeopumenvroy» — om 61 0o 80 6an106 — TEOPETUUECKOE COIEPIKAHNE
Kypca OCBOEHO HE IMOJIHOCTHbIO, HEOOXOIUMBIE MPAKTUYECKHUE HABBIKH PabOTHI C(HOPMHUPOBAHBI
YaCTUYHO, BBHITIOJHEHHBIE YUeOHbIE 3aJaHusl coJepKaT rpyOsie ommOku. Ha sx3ameHe cTyneHT
JEMOHCTPHUPYET 3HAHHE TOJHKO OCHOBHOT'O MaTepuaia, OTBETHI COAEpKAT HETOYHOCTH, clabo
apryMEeHTHPOBAHbI, HAPYIIIEHA MOCIEI0BATEIbHOCTh M3JI0KEHHS MaTepHana

Ouyenka «neyooenemeopumenvno» — om 36 00 60 6anioe — TEOPETUIECKOE COJEPKAHNE
Kypca HE OCBOCHO, HEOOXOAWMBIE MPAKTHYECKHE HAaBBIKM paboThl HE c(opMUpOBaHHI,
BBITTOJIHEHHBIE YUIEOHBIE 3aJJaHHS COJIEPIKAT IPyObIe OMMOKH, JONOTHUTEIbHAS CAMOCTOSITETIbHAS
pabota Hajx MarepwajoM Kypca HE TPHUBEIET K CYIIECTBEHHOMY TIOBBINICHHIO KayecTBa
BBITIOJTHEHUS Y4eOHBIX 3ajaHui. Ha sk3aMeHe CTyIeHT JEMOHCTPHPYET He3HAHNE 3HAUUTEIbHOU
YacTH MPOrpaMMHOTO MaTepHala, CylIeCTBEHHbIE OMMOKH B OTBETaX Ha BOMPOCH], HEYMEHHE
OpPUEHTUPOBATHLCS B MaTepuaie, HE3HAHNWE OCHOBHBIX MOHSATUIN AUCIUTUTHHEL.

B cooTBeTrcTBUM C pEUTUHTIOBOM CHCTEMOM TEKYIUI KOHTPOJIb IPOU3BOINUTCS TPU pa3a B
TE€YEHHE CEeMeCTpa IMyTeM OalJIbHOM OLIEHKH KauyecTBa YCBOEHHSI TEOPETHYECKOro Marepuala
(O0TBETHI Ha BOMPOCHI) U PE3YJIHTATOB MPAKTHUYECKON JIeATENbHOCTH (peLIeHHe 3a/a4, BHITOJHEHUE
3aJIaHAM, pEIIeHUE MPOoOIIeM).

[IpomexyTouHas aTTecTauus (3a4eT) NMPOU3BOAUTCA B KOHIIE CEMECTpa TaKXKe MyTeM
0ayuIbHOM OLIeHKU. VITOTOBBIN pEHTHHT ONpeaenseTcss CyMMUPOBaHHEM 0allIOB TEKYIIEeH OLIEHKU
B T€UCHUE ceMecTpa U 0aJUIOB MPOMEXKYTOYHOH aTTeCTallMi B KOHIIE CEMECTpa 10 pe3yjbTaTtamM
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9K3aMeHa. MakCcHMaJbHBIN UTOTOBBINA peUTHHT cOOTBETCTBYET 100 Oamtam (60 — TexyIias oreHka
B cemecTpe, 40 — mpoMeKyTOouHas aTTecTalusl B KOHIE CEMECTPA).

OreHka pe3ybTaTOB CaMOCTOATENbHOM paboThI OpraHu3yeTcs KaK eJMHCTBO IBYX (OpPM:
CaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI MTPETI01aBaTellsl.

CaMOKOHTpOJIb 3aBUCHT OT ONPEAEICHHBIX KaueCTB JMYHOCTH, OTBETCTBEHHOCTH 3a
pe3yJIbTaThl CBOETO OOyUYEHUS, 3aMHTEPECOBAHHOCTH B IMOJIOKHUTEILHOM OLIEHKE CBOETO TpPyAa,
MaTepuaibHBIX U MOpPAJIbHBIX CTUMYJIOB, OT TOrO HACKOJIBKO OOydaeMblii MOTHBHUPOBAaH B
JOCTHKEHUHM HAWITYyUYIIMX Pe3yJbTaToB. 3ajJaya MpernojaBaressi COCTOUT B TOM, YTOOBI CO3/1aTh
YCIIOBHS I BBITIOJTHEHUS CaAMOCTOSATEIBbHON PaboThl (y4eOHO-METOAMYECKOe OOEeCIeUeHHE),
NPaBUIBHO HCIIOJIB30BaTh PA3IMUYHbIE CTHMYJIbI JUIS peau3aliii 3TOW paboThl (pedTHHTOBas
cucTeMa), TOBBIIATh €€ 3HAYMMOCTh U TPAMOTHO OCYIIECTBIATH KOHTPOJb CAMOCTOSITEIHHOMN
JESTEIIbHOCTH CTyIeHTa (POH]] OLIEHOYHBIX CPEICTB).

Kpumepuu ¢hopmuposanusn ouenoxk no npomercymouHon ammecmayuu:

«omauuyno» (_ OawioB) — TONy4arOT OOydYaroIiuecs, KOTOpble CBOOOIHO
OOyuaromuiicst coco0eH K

BBIINNOJIHCHHUIO CJIOXKHBIX 3a,HaHHfI, IIOCTaHOBKE LieNeH U BBI60pe HYTeﬁ HUX pcain3alriu. Pa6oTa

OPUCHTHUPYIOTCA B MaTCpHUaJIC U OTBCUAKOT 0e3 SaTPYﬂHeHHﬁ.

BBITIOJIHEHA MTOJTHOCTBIO 0e3 ommobok, pemeno 100% 3amay;

«xopowoy (_ Oamia) — mojydaroT OOydaroIIuecsi, KOTOPbIE OTHOCHUTEIIBHO IOJHO
OPUECHTHPYIOTCSI B MaTrepuaie, OTBEYAIOT 0e3 3aTpyIHEHHid, JONMYCKAalOT HE3HAUYUTEIHLHOE
KOJIM4ecTBO OmuO0K. OOyyarommiicsi crmocoOCH K BBIMOJHEHHWIO CIOXKHBIX 3agaHuidl. Paborta
BBINOJIHEHA MTOJTHOCTHIO, HO UMEIOTCS He OoJiee OHOM HerpyOoii omuOKY 1 OTHOTO HeJoveTa, He
Oonee Tpex HemodeToB. JlomMyckarOTCsi HE3HAYUTENbHbIE HETOUYHOCTH NpPHU pPEIICHUW 3a/ad,
peuieno 70% 3anay;

«yoosemeopumenvho» ( 0annoB) — MONyd4arOT OOYYarOIIMECs, y KOTOPBIX
HE/IOCTaTOYHO BBICOK YPOBEHb BIAJIEHHUs MaTepualioM. B mpouecce oTBeTta Ha 3K3aMeHe
JIOITyCKAlOTCs OIIMOKM U 3aTpyIHEHMs NPU U3JI0KEeHUU Marepuana. OOyyaromuics NpaBUIIbHO
BBITIOJIHWII HE MeHee 2/3 Bcel paboThl WM JOMyCTUll He Oosiee ofHOM rpy0oil OmMOK: U ABYX
HEJ04YeTOB, He Oojee oqHOW rpyOoi M oaHOM HerpyOoil ommbOku, He Ooyiee Tpex HerpyObIxX
omuOO0K, 0JTHOM HerpyOoit. O0yUaromuiics 3aTpyAHIETCS ¢ MPABMWIHLHOM OLIEHKOM MPEII0KEHHOM
3a/1aud, JaeT HEeTOJIHBIN OTBET, pemeno 55% 3anauy;

«Hneyooenemeopumensvno» ( 0auioB) — TMOMy4yaroT oOydarouyecs, KOTOpbIe
JIONyCKAIOT 3HAuuTeNbHble OImMOKM. OOydaroumuiics HMMeeT JMIIb HayalbHYI CTEMEHb
OpHeHTaluK B MaTepuaie. B pabore uncio ommbok U HEJOYETOB MPEBBICUIIO HOPMY ISl OLIEHKU
3 WM NpaBWIBHO BBINOJHEHO MeHee 2/3 Bcell paboThl. OO0yyaromuiicss 1aeT HEBEPHYIO OLIEHKY

cuTyaruu, pemeno meHee 50% 3anay.

KOHMO3UIIMOHHBIX MATCPUAJIOB

TCXHOJIOTHYCCKUMHU ITpOoLECCaMUn

[IKC-1 - Crnocoben | HTHAUKATOPBI JOCTU/KEHUSA | YerHbiii onpoc Ha
OpraHu30BbIBATH Baaneer: Meromamu ynpaBileHUs MPAKTUYECKUX
AHAITUTUYECKUI KOHTPOJb | XUMUKO-TEXHOJIOTUYECKUMU 3aHATUAX

JTaIlOB pa3paboTKH | CUCTEMaMH U METO/IaMHU IIpoBepka
IIOJIMMEPHBIX perympoBaHus XUMHUKO- BBIMOJIHAEMBIX paboT

3ammmura

C 3aJaHHBbIMH CBOI\/'ICTBaMI/I, YmMmeeer: BBITIOJTHACMBIX pa60T
YHpaBJIATb MECTOAaMU n OnpeaAcCiIsITb OCHOBHBIC 3a4CcT

cpeacrBaMu MMPOBEACHUA | CTATUYCCKUEC U JUHAMUYCCKUC

HCCHCHOB&HHﬁ. XaPAKTCPUCTHUKHN O6’BCKTOB,
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[IKC-1.1 - Crocoben

OpPraHU30BBIBATH
AHAIIMTUYECKUI KOHTPOJIb
JTaroB pa3paboTku
MTOJIMMEPHBIX

KOMIIO3UIIMOHHBIX MaTEpUaIoB
C 3aJaHHBIMUA CBOMCTBAMHU.

IIKC-1.2 - CrocobeH
yIPaBISTh METOAAMH i1
CpeICTBaMH IPOBEJICHUS
WCCIICIOBAHUM TTPH pa3padOTKe
MTOJIMMEPHBIX
KOMITO3UITHOHHBIX
MaTEpPHUAJIOB.

I[IKC-2 - Cnocoben K
YIPaBICHUIO MIPOEKTaMHU

HAaYYHO-TEXHUYECKOM
pa3paboOTKU H WCTIBITAHUSIMU

HOBBIX MTOJIMMEPHBIX
MaTepHaJIOB

[IKC-2.1 - Onpenenser
BO3MOYKHEIE HaIpaBIICHUS
pa3BUTHUS Hay4HO-
TEXHUYECKOUN pa3paboTku
HOBBIX MTOJIMMEPHBIX
MaTepHaJIOB

I[IKC-2.2 - CocTaBisieT o0muit
iaH HCCIICIOBAaHNI u

JETaJIbHBIC IIJIAHBI OTIEIbHBIX
CTaANi HAYYHO-TEXHUYECKOHN
pa3paboTku MTOJIMMEPHBIX
MaTEpHAJIOB

BBIOMPATH PAIMOHAIBHYIO CUCTEMY
peryJIupoBaHHs TEXHOJIOTHIECKOTO
rpolecca, BHIOMpaTh KOHKPETHBIE
THUIIBI IPUOOPOB JIJIsI TUATHOCTHUKU
XUMHKO-TEXHOJIOTHIECKOTO MTPOIIecca;

I0JIb30BaThCs 0a30BOM
TEPMHHOJIOTHEH, OTHOCSIIIYSCS K
OCHOBHBIM IIPOLIECCAM U armaparam
XUMHYECKON TEXHOJIOTHH;

paboTatb €O  CIpPaBOYHOMU

JTUTEPaTypoit — TabIuLaMu,
pacyeTHbIMU auarpaMmmMamMu u
HOMOT'PaMMaMHU, KOTOpBIE

IpelHa3HayeHbl Uil 00paboTKu
pe3ysbTaToB J1a0OPaTOPHBIX padoT, a
TaKXKe JJISl PEIICHUS TEXHOJIOTUIECKUX
3amay

3Haer:

OCHOBHBIC ITOHATHUSA TeOpI/II/I
yIpaBJICHUS, CTATHYECKUE U
INHAMHUYCCKUEC XapaKTepI/ICTI/IKI/I
00BEKTOB M 3BEHBEB yIPABIICHUS,
OCHOBHBIC BUAbI aBTOMATHUYCCKUX
CHCTEM PEryJIMPOBaHUS U 3aKOHBI
ynpaBJ’IeHI/IH, THUIIOBBIC CUCTCMBbI
ABTOMATHUYECKOTO YIIPABIICHUS B
XI/IMH‘I@CKOI\/JI HpOMBIHIJ'IeHHOCTI/I,
METO/IbI U CPEJICTBA AUATHOCTUKH U
KOHTpOJ'IS[ OCHOBHBIX
TEXHOJIOTHYECKHUX TapaMeTpOB;

OCHOBHBIE TEXHOJIOTHYECKHE
Kputepun 3(P(HEKTUBHOCTH XHMHKO-
TEXHOJIOTMYECKOr0 TIpolecca M HUX
MaTeMaTHYeCKOe BBIPAXKEHHUE;
HOPMAaTUBHBIE JOKYMEHTHI [0 OXpaHe
TpyJa (I'OCTe1) u  TpymOBOTO
3aKOHOJATENbCTBA ISl BBIBIICHUS U
YCTpaHEHUs HETOJIAIOK.

7. YAEBHO-METOIUYECKOE OBECIHEYEHUE JUCHUIIJINHBI

(MOJYJIS)
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7.1 Ocnosnasa numepamypa

1. OmenkoB A. 0. Cucrembl aBTOMATHYeCKOIO YIPAaBICHUSI: TeOpPHUsl, NPUMEHEHMe,
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1. Pusnaunuenko ['.}1O., Pyoun A.b. MatemaTuueckue MoJieinu OMOJOTHYECKUX MPOIYKIIHOHHBIX
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8 MaTepnaﬂbno-Texnnqeckoe odecrmeuyeHue AUCHHUIIIINHBI

MunumanbHo HeoOxomaumbiii st peanusanuu  OIIOIl  mepedeHb MaTepuaTbHO-
TEXHUUYECKOT0 oOecreyeHusl BKIIIOYaeT B ceOsi: JIEKIMOHHBIE ayauTopuu (00OpyoBaHHbBIE
BUJICONIPOEKIIMOHHBIM 000PYI0BaHUEM JUIsl PE3EHTALUM, CPEACTBAMH 3BYKOBOCIIPOU3BEACHHUS,
9KpaHOM M MMEIOIME BBIXOJ B CeTh VIHTEpHET), moMelleHus Ui MPOBEICHUs CEMUHAPCKUX U
NPaKTUYECKUX 3aHATUH (000pynOBaHHbBIE yueOHON MeOembl0), KOMIBIOTEPHBIE KJIACCHI U Ap. (8
coomeemcmeuu ¢ OI'OC, yueonvim naianom u cnpasku MTO).

[To pmucuunnune «MopenupoBaHue U TNPOECKTUPOBAHUE IPOLECCOB  MOIYUYEHUS
MOJIMMEPOB» HMEETCSl MPE3eHTAIUs MO OTIENbHBIM TeMaM Kypca, MO3BOJsoNIas Haubolee
3¢ PEKTUBHO OCBOUTDH NPEACTABICHHBIN yUeOHBI MaTepHall.

MatepuanbHO-TEXHUYECKOE OOecredyeHne JUCHUIUIMHBI (TEXHUYECKUE CpElICTBa,

nabopaTtopHoe 000pyI0BaHUE U Jp.) MPEJCTABICHO B Ta0I.

Mamepuaﬂbno-mexnulteCKoe obecneuenue Oucuunmmbl

Ne HanmeHnoBaHue (KOMIIBIOTEPHBIE KJIACCHI, Ayauropumn
n/n yueOHbIe J1adopaTopum, 000py10BaHKE)
1 YueOHbie 1ab0opaTopun ['maBHbIi KOpHyC, 210, 214,
215,217 ayn.
2 VYuyebHas n1abopaTtopus, OCHaIllEHHAs I'maBHBI KOpIyC 222
KommbloTepamu (12 mr.)
3 JlaGopaTopHas mocyia U MPUHAIIIEKHOCTH TS I'maBHBIN KOpIyC, 212, 214,
MOATOTOBKA MOHOMEPOB U CUHTE3a TOJIMMEPOB 215,217 ayn.

(xonOBI, MpSIMBIE ¥ 0OpATHBIEC XOJIOJUIBHUKH,
MPOOUPKH, MMUTIETKH, MEPHBIC ITWIHH]IPHI, HACAIKH,
aTOHXXH, Jamku [leTpu, crakaHbl, BOPOHKH,
LITaTUBBI, PUIBTPHI, €PN JTAOOPATOPHBIE,

TEPMOMETPBHI)
4 JlaGopaTopHoe 060py10BaHUE sl CHHTE3A U I'maBnsIit koprryc, HOL
HCCIIEIOBAHMS TTOJIMMEPOB (TEPMOCTAT «TIOJIUMEPBI U KOMITO3UTBI»,
AKHUJKOCTHOM, MEIIaJIKH JIEKTPUUYECKUE, INHEHHBIE 215 ayn.

aBToTpancopmaropsl JIATP, BonsHbIe Hin
necyanble 0aHM, SJEKTPUUYECKUE TUIUTKH,
Bucko3umerpsl BIIX, peppakromerp, BeCcbl
aHAJIMTUYECKHUE, BECHl TEXHUUECKHE, IIKA(BI
cyuuinbHble, pH-MeTp, ycTaHOBKA I OIIpEeIeHUs
TEMIIEpaTypbl pa3sMAT4eHUs], yCTAHOBKA JJIS
TypOUIMMETPUUECKOTO TUTPOBAHUS)

5 Ob6opynoBaHue AJs HCCIeI0OBaHUS IOIMMEPOB I'nmaBHsIi1 Kopiryc, HOL]
(muddepeHabHBIN CKAaHUPYIOMINNA KaIOPUMETP «TOJMMEPBI U KOMIIO3UTBD»
Setaram DSC131 EVO, UK-cniektpomerp,
pa3pbIBHAs MalllMHA, IPECC FOPSYEro MpecCoBaHMUs,
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pUOOPHI IS ONPEACTICHHUS TETIOCTOMKOCTH,
OTHECTOMKOCTH, YJIapHOH BSI3KOCTH, TBEPIOCTH
II0JINMEPOB, KOH-KaJIOPUMETP)

IIpu npoBeneHNM 3aHATUHN JIEKLIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATUN UCIIOJIb3YIOTCSA:

JIUYEH3UOHHOE NPOSPAMMHOE 0Decnedenue:

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

—  AnrtuBupycHoe nporpammHoe obecnieuenue Kaspersky Endpoint Security
Cranmaptabiii Russian Edition Ne nunen3unl7EQ0-180427-050836-287-197;

— AltLinux (Anst O6pa3oBanue 8) Ne AAA.0252.00;

C80000HO pacnpocmpaHsemvle NpocPamMMblL.

— Academic MarthCAD License - maremaTHueCKO€ IPOrpaMMHOE 00eCIICUeHHE,
KOTOPOE MO3BOJISICT BBITIOJIHSTH, aHATM3UPOBATh BKHEHIIINE MH)KEHEPHBIC PACUEThI U
0OMEHUBATHCS MU,

—  WinZip ans Windows - mporpaMm Juist CKaTHs U pacliakoBKH (aitios;

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

— Far Manager - koHCOJBbHBIN (ailyIOBBIIl MEHEKED JJISl ONIEPAIUOHHBIX CUCTEM
cemeiicrBa Microsoft Windows.

JI1 cTyIEeHTOB € OTpaHUYEHHBIMHM BO3MOXHOCTSIMU 30POBBS CO3/1aHbI CIIELUAIbHBIC YCIOBUS
JUTSL IOJTyYeHUsT 00pa3oBaHusl. B 1eNsx T0CTyIMHOCTH MOTy4YeHHUs BBICIIETO 00pa30BaHHUsI 1O
00pa3oBaTebHBIM IPOrpaMMaM MHBAJIMIAMU U JTMLAMH ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSAMU
3I0pOBbsI YHUBEPCUTETOM oOecrieunBaercs: 1. AIbTepHATHBHON Bepcrel O(QHUINaIBHOTO cailTa
B cetu «MHTepHeT» 1 cnaboBuaamux; 2. [IpucyTcTBue accucTeHTa, OKa3bIBaIOIIETO
o0yuJaromemMycst HE0OX0IUMYIO IMTOMOIIIb; 3. /1)1 MHBATUIOB | JIHII C OTpaHHYECHHBIMH
BO3MOXHOCTSIMH 3JI0POBbSI 10 CITyXY — AyOJIUpOBaHUE BCIYX CIPAaBOYHON MHPOPMALIUHU O
pacnucaHuM y4eOHBIX 3aHATUH; o0ecrieueHne HalJIeKaluMHU 3BYKOBBIMH CPEICTBaMU
BOCIIpou3BeIeHUs nHGopManuu; 4. J{1s1 UHBAIUJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSAMU
310pOBBSI, UMEIOIINX HAPYLIEHUsI ONIOPHO-ABUTATEIBHOIO aIlllapaTa, CO3/1aHbl MaTepUaIbHO-
TEXHUYECKHE YCIOBUS 00EeCTIeUNBAIOIIIE BOZMOKHOCTh OECIPENATCTBEHHOTO JJOCTYIIA
oOydaromuxcs B ydeOHbIe TOMEIIEeHNs, 00BEKTY MUTaHUs, TyaJIeTHbIE U JPYyTUe MOMEIEHUS
YHMBEPCHUTETA, a TAK)KE MPEObIBaHUS B YKa3aHHBIX OMEIIEHUAX (HaJIMUne paciIupEeHHBIX
JBEPHBIX IPOEMOB, MOPYYHEHN U JPYrUX MPUCIIOCOOJICHUI).
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