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Conep:xkanue

Iesu 1 321241 OCBOEHUS TUCHUTLTHHBI

Mecto nucuuniaunbl (MmoayJs) B ctpykrype OIIOII BO

TpeGoBaHus K pe3yJbTaTaM OCBOEHUS COAEPKAHUSA TUCHUTITUHBI
Conep:kaHue M CTPYKTYpa AMCUMILIMHBI (MOXYJIs1)

OuneHoYHBIEe MATEPHUAJIBI VISl TEKYLEro U py0esKHOr0 KOHTPOJIsI
ycIeBaeMOCTH H MIPOMEKYTOYHOM aTTecTanuu

MeTtoauyeckue MaTepuabl, ONpeaesoinye NpoueaIypbl OeHNBAHUS
3HAHUI{, YMEHUIl HABBIKOB U ONMbITA 1eATEJIbLHOCTH
Y4eOHo-MeToAMUYECKOE OOecnieyeHUue TUCIHMILIMHBI (MOLYJIs1)
MartepuanbHO-TEXHHYECKOE O0ecriedeHre M CUUTITHHBI (MOTYJIA)



1. Ileau u 3aga4m 0CBOEHHSI TUCHUIIMHBI

CoBpeMeHHOe XMMHUKO-TEXHOJIOIHYECKOe MPOU3BOJCTBO MPEACTAaBIAECT COOOM CIIOXKHYIO
XUMHKO-TeXHOoJoruueckyto cucremy (XTC), cocrosiiyro n3 O0NbIIOro KOJIN4YeCTBa araparoB U
TEXHOJIOTUYECKUX CBs3eld Mexay Humu. CrenoBartenbHo, npu pa3padboTke HoBoi XTC wum
MOJEpHU3allMM  CYLIECTBYIOLIEH,  OCHOBHas  3ajJada  3akKJ4aeTcss B CO3JAaHUU
BbICOKO()()EKTUBHOI0 XMMHMUYECKOI'O IPOU3BOJCTBA, T.€. TAKOr0 OOBEKTa, KOTOPBIA IMO3BOJIMUT
HOJTy4aTh MPOSYKLUIO 33aHHOIO KayecTBa B TpeOyeMoM o0beMe Hanbojee SKOHOMHUYECKH U

IKOJIOTUYECKU 1I€JIECOO0PA3HBIM IIyTEM.

Hucuunnuna «MoJenupoBaHre U MNPOEKTUPOBAHUE IMPOILECCOB MOJYUYEHUS MOJIUMEPOB»
npeIHa3HayeHa i UCIOIb30BaHUS CTyJEHTaMH MPAKTUYECKUX 3HAHUI B 00JIaCTH MOCTPOCHUS
MaTeMaTUYECKUX MOJICIICH MTOBEICHUS TEXHOJIOTMYECKUX CUCTEM. B COOTBETCTBHE € TPOrpaMMOit
Kypca B JICKIIMOHHOM MaTepuaie M3JI0KEHBI 00N XapaKTePUCTHKN XHMHKO-TEXHOJIOTHICCKIX
npoueccoB (XTII), xumuko-texnonornueckux cuctem (XTC), 3amaum, pemaemble Mpu

npoektupoBanuu X TC, METOpI CHHTE3a U OCHOBHBIE MeTO bl pacueta XTC.

Heanio Kypca sIBISETCS OCBOCHHE CTYICHTAMH OCHOBHBIX IMPUHIIUIIOB U METOJIOB CHHTE34,
aHajn3a, MOJICTTUPOBAHUS U ONTUMHU3AIMH TEXHOJIOTUUECKUX CXEM PEaIbHOTO MPOU3BO/JICTBA, T.€.
3aMKHYTBIX W PAa30MKHYTBIX XHMHKO-TEXHOJOTMYECKUX TIPOLECCOB U CHCTEM C YYETOM
B3aMMOJICHCTBHS MEXIy almaparaMyd MPH CYIIECTBYIONIMX OTPaHUYEHUSX U TPeOOBaHUSAX IO
MPOU3BOUTENHHOCTU Y KAU€CTBY MPOTYKIIUHU.

3agaum AMCUMIIMHBI:

- U3YyUYUTh aKTYaJbHOCTH U 1I€JIb MATEMaTUUYECKOT0 MOJIETUPOBAHUS;

- pacCMOTPETh OCHOBHBIE XUMUYECKHE LIUKJIIbI KPYTOBOPOTA BEUIECTB U MIPUMEPHI MOJIENEN 3TUX
IMKJIOB;

- onpenenuTbh MeToasl ontumuzauu X T1I;

- N3y4YUTh OCHOBHBIE IIPOrpaMMHbIE IPOAYKTHI 171 pacueta XTC;

2. Mecro nucuumiiuasbl B ctpykrype OOII BO

Jucuunnuua (Moayibs) «MojenupoBaHME U TPOEKTHUPOBAHME MPOLIECCOB MOJYUYECHHS
MOJIMMEPOBY» OTHOCHUTCS K TUCHUIUTMHAM 110 BbIOOpy brioka 1. (B1.B.JIB.5) ydeOHoro miaHa u
OpPraHUYHO CBSI3aH CO MHOTUMU JUCIUIUIMHAMY €CTECTBEHHOHAYYHOTO KA (XuMueH, Gu3nKoHu,

ouosorueii, reorpadueii, yaeauem o ruapochepe, yueHuem o o6mocdepe u ap.) Hucrunauna
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M3y4aeTcsl BO BpeMsl B T€UCHHE 3-TO ceMecTpa KBanudukanuu — Maructp. GopMoi OTYETHOCTH

B KOHIIC 3-ro CCMCCTpa ABJIICTCA 3a4CT.

3. TpebGoBaHus K pe3yJibTaTaM OCBOCHHUS COJEPKAHUS U CIUATIINHbI

[Ipouiecc u3yyeHUs: TUCHUILIMHBI HAIpaBiieH Ha (OPMUPOBAHUE IJIEMEHTOB CIIEIYIOIINUX
komnereHnui B coorBeTcTBHH ¢ @I'OC BO u OIIOITI BO 18.04.01 XumMuuyeckasi TEXHOJIOTHSA
[0 HAMPaBJICHUIO TOJATOTOBKHU (YPOBEHb MAarucTpa):

I[IKC-1 - CnocobeH opraHu30BbIBaTh AHAIMTHYECKUH KOHTPOJIb ATallOB pPa3pabOTKH
MOJIMMEPHBIX KOHMO3ULIMOHHBIX MaTEPUAJIOB C 3a/laHHBIMU CBOMCTBAMHU, YIIPABJIATh METOIaMU U
CpeICTBAMU MPOBEACHUS UCCIIeI0BAaHUM.

IIKC-1.1 - CrnocobeH OpraHuM30BBIBaTH AHAIUTHYECKUN KOHTPOJIb ATAINOB Pa3pabOTKH
MOJIMMEPHBIX KOMITO3UITMOHHBIX MAaTEPUAJIOB C 3aJaHHBIMU CBOICTBAMH.

[TIKC-1.2 - Cioco6eH ynpaBisTh METOAAMHU U CPEACTBAMH IPOBEICHHS UCCIIECIOBAHUIN TPH
pa3paboTKe MOTUMEPHBIX KOMIO3UIIMOHHBIX MaTepUAIIOB.

I[IKC-2 - CnocobeH K yNpaBiI€HHMIO NPOEKTaMU Hay4YHO-TEXHUYECKOW pa3paboTKu u
MCIIBITAHUSMU HOBBIX MOJIMMEPHBIX MaTEpPHAIIOB

[IKC-2.1 - OnmnpenensieT BO3MOMKHbIE HANpaBJIEHUS pPa3BUTUS HAYYHO-TEXHUYECKOU
pa3paboTKX HOBBIX MOJMMEPHBIX MAaTEpUATIOB

[IKC-2.2 - CocrasiisteT 001IHii IJ1aH UCCIIEAOBAHNNI U IE€TAIBHBIE IUIAHBI OTAEJIBHBIX CTaAUI
HAyYHO-TEXHUUYECKOH pa3pabOoTKH MOJIUMEPHBIX MaTEPHAIOB

3HATb: METOJbl OLIEHKM IIapaMeTPOB MAaTEMaTHUYECKUX MOJEJIEH W YCTAaHOBJIEHUS HX
a/IEKBAaTHOCTH PEAbHOMY OOBEKTY; METOJbl TEOPHUH HCKYCCTBEHHOTO HHTEJUIEKTa; OAHO- U
MHOTOKPUTEPHUAJIBHBIE METObl ONTHUMHU3ALNH; MPUHIUIIBI MOJEIUPOBAHNS TEXHOJIOTUYECKUX U
IIPUPOJHBIX CUCTEM;

YMeThb: IPUMEHATh METOBI U IPUHLIUIIBI MOAEIUPOBAHNS U OIITUMU3ALIUY;

BJIA/IETh: METOJAMH UCIIOJIb30BAHUS [TAKETOB MTPUKJIAAHBIX IIPOTPaMM JUIS pEIEHUs 3a]1a4
METOJJaMH UX CPaBHUTEJILHOTO aHaJIM3a U OLEHKON 3(h(PEeKTUBHOCTH UX TIPUMEHEHHUS.

4 Conep:kanue ¥ CTPYKTYPa AUCHHUILIMHBI (MOTYJIs1)
4.1 Tadauua 1 Coaep:kanue pa3aesioB JUCHUNIUHBI

p;‘fﬂ HaumenoBanmue Conepsanue pasaena T:I:(;I;:Zio
pa3nena
ejaa KOHTPOJIfA
1 2 3 4
OCHOBHBIE TOHSTHS U ONPENICIICHHUSI. npP, P, K, PK, T.

HpC,Z[MeT JAUCIMITIINHBI. 3HadeHUe
MOJCIIMPOBAHUSA B HAYYHBIX UCCICAOBAHUAX
n HpOMLIIlIJ'IGHHOfI IPpaKTHUKE. ConepncaHHe

MeTtoas!
TUCIUTIIUHBL. POb TeOpeTnyecKkux u
MOJEIIUPOBAHUS U
1 SKCIEPUMEHTAIbHBIX METOJIOB B
o0JracTu ux
HCCIeI0BaHUIX. Buasl mono0us, MoIenu u
MIPUMEHEHHUS.

MozenupoBanue. Puznueckoe u
MaTEeMaTHYECKOe MOJEIUPOBAHUE.
AnexBaTHOCTb Mozenel. MoaenupoBaHue Ha
OBM




OCHOBEI Kiaccuukanms meroqoB | IIP, P, K, PK, T.
uccnenoBanuii. Kubepneruka. YmpasieHue.
OcCHOBHEBIE Cucrema, o0bekT, mporuecc. CocTaBlieHHE H
MIOHATHS U pemieHnio auQQepeHnanbHbIX YpaBHEHUH,
OnpeeIICHUs ONKUCBHIBAIOIIMX  MPOLECCHl  XUMHUYECKOU
TeXHOJOoTHH. CTPYKTYpHBIE CXEeMbI 00BEKTOB
XUMHYECKON TEXHOJIOTHH.
OcHoBHble nonsaTus xumuueckor ku"etuku. | IIP, P, K, PK, T.
MareMmartuueckoe | OCOOCHHOCTH TeTEepPOTreHHBIX XHMHYECKHUX
OIMCAHUE IPOLIECCOB. MeTtonasl ONpeAcIICHUs
HPOLIECCOB KHHETHUYECKUX XAPAKTEPUCTUK XUMHUYECKUX
3 XUMHUUYECKOTO peaKHHﬁ. HOCTpOCHI/Ie KHHCTHYCCKHUX
HpEBPaILCHUS MoJeriei
(KuHEeTHYECKHuE
MOJICIIH )
Xapakrepuctuka xumuudeckux peakropos. | IIP, P, K, PK, T.
MaremaTiuecKue  MOACIM  XUMHYCCKHUX
PEaKTOPOB HEANBHOTO IEepEeMENINBaHUS U
MaremaTneckue HJICAILHOTO BBITCCHEHUS. CpaBHeHue
4 MoAeIH XHMUYECKHUX peaKkTopoB HJIeaJTbHOTO
XUMIICCKIX MepeMEeIIMBaHN U UCATbHOTO BBITECHEHHUS.
PCaKToOpoB Maremaruueckasi MOJIEIb Kackaaa peakTopoB
UJI€JIbHOTO TIepEMEILIUBAHUS
Knaccudukaumss n obmmit Bua ypasuenwii | I[P, P, K, PK, T.
CTaTUCTHYECKUX Mojenel. CTaTUCTUYECKUe
MOJIeJTH 0OBEKTOB Ha OCHOBE ITACCHBHOTO M
CrartucTuueckKue AKTHUBHOI'O OKCIICPUMCHTA (HOHHLIﬁ n
5 MaTeMaTH4YeCKHeE JPOOHBII (hakTOpHBII JKCIIEPUMEHT).
MOJEITH Cratuctudeckue MoJenu 00IacTH ONTUMyMa
00BEKTa HCCIICIOBAHUS

4.2 Tabnuya 2. O01asi TPYA0eMKOCTb THCUMILIMHBI COCTABJSIET

___3a4eTHBIX eAUHHUL (__4aCOB)
4.2 CTpyKTypa AMCIMIIIMHBI

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 3 3aueTHbie enuHuIBI (108 gacoB)

Bun pabotst TpynoeMKOCTb, 4acoB
Cemectp Nel Bcero

O01mas Tpy10eMKOCTh 108 108
KonTakTHas padora: 48 48
Jlexyuu 16 16
Ipaxmuueckue u cemunapcxue 3anamus (113) 32 32
Jlabopamopnuwie pabomul (JIP)
CamocrosiTesbHasg padora: 51 51
CamornoaroroBka (mpopaboTka U MOBTOPEHUE JIEKIIMOHHOTO
Marepuajga U Marepuanga YYeOHHKOB M YUEOHBIX MOCOOMH,




MOJIrOTOBKA K Ja0OpaTOPHBIM M NMPAKTUYECKUM 3aHSITHUSM,
KOJUIOKBUYMaM, pyOe:KHOMY KOHTPOJIIO H T.JI.).

AyIUTOPHBIX 3aHATUH B HHTEPAKTUBHOU popme

Buja utoroBoro KOHTpoJIsi (3a4eT) 3a4eT

3a4€CT

IloaroroBka u caaya 3a4der 9

Taoauua 3. lexuuu
Pa3jenbl IMCHMILIMHBI, H3y4YaeMble B ceMecTpe

KomngecTBo yacos

No Bue-
pas- HaunmenoBanue pa3acion AyIII/ITOpHaH ay/l.
fena Bcero pabora Pa6Gora

CP
J (113 | JIP
Metoapl MOACTUPOBAHUS U 00JIACTH UX
1 AAbt MOACIHP 16 | 2|4 10
MIPUMEHEHUS
2 | OCHOBHBbIE MOHATHUS U OIIPEIEICHUS 20 4 16 10
3 OO011re MPUHIKIIBL U ATATbI TOCTPOCHUS 14 4|4 6
MaTeMaTHYeCKOU MOJICIIH
MaremMarruueckoe onMcaHue mpoleccoB
4 XUMHUYECKOTO MpeBpamicHus (KWHETUYSCKUE 20 4 | 6 10
MOJICJIN )
MareMaTuuecKre MOJEITN XUMHUIECKUX

5 A 18 | 4|4 10

pPEaKTOpOB

6 CraTuctuueckrue MaTeMaTU4eCKHUe MOJICTH 11 2 6 3

3ayem
Umoeo: 99 20 | 30 49
Taonuuya 4. llpakmuueckue 3anamus (cemunapcKue 3aHAMU)
Ne Ne HaumeHnoBanue 1a00paTOpHBIX padoT Koxa-Bo
azjiena
pa3n 4acoB
1 1,2 CocrapneHue MoJieNy MPOBEACHUS XUMHUYECKOTO 30
IKCTIIEPUMEHTA
2 2 [IpuMeHeHne MeToja KOHEUHBIX PA3HOCTEH AJIsl PeIIeHUs
TETIJIOBBIX XMMHUKO-TEXHOJOTUUECKHX 3a/1a4..
3 3 CocraneHrue MOJENIN peakTopa UAeaIbHOrO
TepeMEIIMBaHUS MPU UCIIOJIH30BAHUT
T QepeHIMaIbHOTO YpaBHEHUs
4 4 CocraBieHre MOJIeNv MePEMEIIMBAHUS TBEP/IBIX YACTHIL B
anmapate KC npu ucnonb3oBanuu 1uddepeHInaaTsHOro
YpaBHEHUS ¢ YaCTHBIMH MPOU3BOTHBIMU
5 Henuneiinbie anreOpanyeckue ypaBHEHUS.
Jluneiinas anre6pa. Cuctembl JIMHEHHBIX YpaBHEHUN




6 OO6bikHOBeHHbIE MU (dhepeHIInaTbHbIe YPaBHEHUS:
JUHAMUYecKue cucteMsl. Juddepennuanbapie ypaBHEHUS
B YaCTHBIX NPOM3BOAHBIX. CTatuctuka VHTepnomsuus

u perpeccusi. ClieKTpaibHbIN aHATIN3

4.5 Tabnuya 5. JlabopaTopHbie padoThl

Ne Koia-Bo
Bomnpockl, BBIHOCHMbIE HA CAMOCTOATEIbHOE U3yYeHHe
pasaesa JacoB
1 2 3
OcHOBHBIE CBOMCTBaA MOJiesiell. PerpeccnonHble MOJIEIH.
1
Onpenenenre MakCHUMaldbHOW TocieaoBaTeiabHocTH pacdyeta XTC.
’ Ontumuzanus XTC. Kpurepuil onTuManibHOCTH. AHAIUTUYECKUE U
YU CIIEHHbIE METO/IbI HAX0XKACHUS ONTUMYMa.
3 MojenupoBaHue pealbHBIX CHCTeM. BUabl MOACIMPOBaHUS
Knaccudukanus matemaruueckux mozeneid. CTpykTypa
4 MaTeMaTUYeCKUX Mojiesiei. BEeKTOp cOCTOsTHUS SKOCHCTEMBI.

IIpoueccsl B 9KOCUCTEMAX, BBIACIIEHUE CYIIECTBEHHBIX IIPOLIECCOB.
BemecTBeHHbIe, S3HEpreTUYECKUE U HHPOPMAIIIOHHBIE TOTOKH.
DakTOpBl, OKa3bIBAKOIIUE BIUSHUE HA DKOCUCTEMY: BHEITHUE U

5 BHYTPEHHUE, CIIy4aiiHble, yrpaBisieMble. [ umoressl o
(YHKLIIMOHUPOBAHUH SKOCHCTEMBI M €€ KOMITIOHEHTOB. HenpepbiBHOE
U JUCKPETHOE OIMCAHUE BPEMEHH KU3HU MOJIEIH.

ITpumenenne ' IC TexHOMOrNM AJIs DKOJIOTHYECKOTO
6 MozennpoBanus. [IpeacraBienne NpoCTPaHCTBEHHBIX JaHHBIX B
I'cC.

4.7 KypcoBoii npoekT (KypcoBasi padora)
Y4eOHBIM MJIaHOM HE TIPeyCMOTpPEH

5. OuneHouyHble MaTepHAJbl A TEKYUIEro KOHTPOJSI YCIEBAeMOCTH H
MPOMEKYTOYHOM aTTecTALUH.

KoHeuHbIMu  pe3ynbTaTaMd  OCBOGHHMS  MPOTPaMMbl  TUCHMIIMHBI  SBIISIOTCS
c(OpMHPOBAHHBIE KOTHUTUBHBIE JIECKPHUIITOPHI «3HATBY, KYMETh», «BIAJICTh», PACTUCAHHBIC TI0
OTJENbHBIM KOMITeTeHIUsAM. POpMHUpPOBaHUE 3TUX JAECKPUITOPOB MPOUCXOJUT B TEUEHUE BCETO
ceMecTpa I0 ATaraM B paMKaX Pa3IMYHOTO BHJA 3aHATHUH M CAMOCTOSTEIIEHONW PaOOTHI.

B xoae n3ydeHust JUCIUILIMHBI IPEyCMAaTPUBAIOTCS MEKYuiuil, pyoercHvlil KOHmpPob u
HPOMENHCYMOUHAA ammecmayus.

Ouyenounvie mamepuanvl 013 mexKyuwye2o KoHmpoaa. Llenv mexywe2o Koumpoas — OLEHKa
pe3ynbTaTOB pabOTBI B CEMeCTpe W O0OECIeUueHHEe CBOCBPEMEHHOW OOpaTHOW CBSI3H, IS
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KOPPEKIMU OOyueHHsI, aKTUBU3ALMH CAMOCTOSTEIbHON paboThl oOywaromerocsi. OObEKTOM
TEKYIIEr0 KOHTPOJIS SBISAIOTCS KOHKPETU3MPOBAHHBIE pE3yJabTaThl 00yueHHs (yueOHbIe
JIOCTHUKEHUS) 110 TUCLHUIUIMHE

Ouyenounvle mamepuaisl 0s pyoexdcHozo KOHmpoua. PyoesicHolil Konmpoib OCYIIECTBIICTCS
1o 0oJiee UM MEHEe CaMOCTOSATEIBHBIM pa3ieiaM — y4eOHBIM MOAYIISIM Kypca U IMPOBOAUTCS IO
OKOHYAHUU M3y4YEHUs MaTepHralia MOIYJsl B 3apaHee YCTaHOBJICHHOE BpeMsi. PyOekHbIi KOHTPOJIb
IIPOBOJIUTCS C LIEJIBIO ONpEAEICHHs KaueCcTBa yCBOSHUSI MaTepralla yueOHOro MoyJis B Lienom. B

TEYECHHE CEMeCTpa IPOBOAUTCS MPU MAKUX KOHMPOIbHBIX MEPORPUAMUSA NO 2PAPUKY .

Pacnpenesienue 0a/1J10B TEKYHIEero M py0esKHOT0 KOHTPOJIS

Cymma b6annos
Non/n Buo koumponsn
Oobwan cymma | 1-1 mouka 2-a mouka | 3-1 mouka
1- | Ilocewenue 3anamuii 00 10 6annoes 00 3 0. 00 30. 00 46.
2- | Texywuii kKonmpoin: 00 30 bannos 00 10 o. 00 10 6. 00 10 6.
Omeem Ha 5 éonpocos om 0 00l5 6. om00056.| om0oo56.| omOado)o6.
[TonHbIi IpaBUIBbHBIN OTBET 10 15 6amnos 50. 50. 50.
HemonHeii IpaBUIIbHBINA OTBET or 3 1ol5 6. orl 1056.| orl1m056.| orl n056.
OTBeTt, comepKanuii HETOYHOCTH, OITHOKH 00. 00. 00. 00.
Buvinoanenue CaAMOCMOAMENbHbIX
3a0anuil (peuteHue 3a0ay, Hanucanue
pechepamos, doknad, Icce ) om 00015 6. om00056. |om00056 |om00do56
1. | Pybesicnvlii KOHmMPOJIb 00 30 bannos 0o 10 o. 00 10 6. 00 10 6.
TECTUPOBaHHE ot 0- no 126. ot 0- 10 46. | ot 0- 1o 46. | ot 0- mo 46.
KOJUTOKBUYM ot 0 o 186. or01066.| or0m066.| or0 10 66.
Hmozo cymma mekywiezo u pyoeixcnozo
KOHmMpons 0o 706annoe 00 230. 00 236 00 246
IlepBblii 3Tan (0a30BbIi)ypOBEeHb) — OLlEHKA
«Y/IOBJIETBOPHUTETHHOY» He MeHee 36 0. He MeHee 12 6. He MeHee 126 | He meHee 12 0
Bropoii »3Tam (MpOABMHYTHI)ypOBeHBb) — menee 70 6.
OIIEHKA «XOPOLIO0» (51-696.) meHee 23 0 MeHee 23 0 MeHee 240
Tpernii 3Tan (BBICOKUH YPOBeHb) - OLIEHKa
«OTJIIMYHO» He meHee 70 0. He MeHee 23 0. He MeHee 23 6 | He MeHee 240

B kxauectBe GopM pyOeKHOTO KOHTPOJIS MOKHO HMCIIOJIb30BaTh TECTUPOBAaHUE (MUCBMEHHOE MU
KOMIIBIOTEPHOE), MPOBEJICHNE KOJUIOKBUYMa WM KOHTPOJBHBIX paboT. BrimonmHsemble pabOThI
JIOJDKHBI XPaHUThCS Ha Kadeape TedeHuH y4eOHOro roja u Mo TpeOOBaHUIO MPEIOCTaBIATHCS B
VYnpasnenue KoHTposis KadecTBa. Ha pyOexHble KOHTPOJBHBIE MEPONPUSITHS PEKOMEHIYeTCs
BBIHOCHUTH BECh IPOTrPaMMHBII MaTepHal (Bce pa3zesbl) Mo AUCIUILIMHE.

Tekywuii Kommpob YCIIEBA€MOCTH OOECIeUrBaeT OICHMBAaHHE XOJla OCBOEHUS
JUucIUIUINHEl «CHUHTE3 TOJMMEPOB» M BKIIIOYAET: OTBETHl HAa TEOPETHUUYECKHE BOIPOCHI Ha
PAKTUUYECKOM 3aHSATHH, pEUIeHHEe MPaKTUYEeCKUX 3a7ad M BBHINOJIHEHHE 3aJaHuil Ha
IIPAKTUYECKOM 3aHATHUH, CAMOCTOSITEIbHOE BBINOIHEHUE MHIAUBUAYAIBHBIX JTOMAIIHUX 3aJaHUAN
(HarpuMep, pelIeHue 3a/1a4) C OTUETOM (3aIIMTON) B YCTAHOBJICHHBIN CPOK, HAIMMCAHUE 10KJIa/10B,
pedeparos, acce, JUCKYCCHH.

OneHka KayecTBa TOJATOTOBKM Ha OCHOBAHWHU BBIMOJHEHHBIX 33JaHUN  BENETCS
npernojiaBareneM (C 0OCyXJEHHEM pe3yJbTaToB), Oaulbl HAYMCISIOTCS B 3aBHCHUMOCTH OT
CJI0KHOCTH 3aJ[aHUs

CpenctBa (oHn CPENCTB) TeKyIen
MPOMEXKYTOUHOM aTTecTallud CTYJEHTOB IO UTOraM OCBOEHHUS JIUCIUIUIMHBI

OILICHOYHBIX OILICHKH YCTIIEBAEMOCTH W
«Cunres
MOJIMMEPOBY TPEJCTABIISIOT COOOM KOMIUIEKT KOHTPOJIMPYIOIIMX MaTEepPHATIOB CJICAYIOIINX

BHUJIOB:



- IPOrpaMMHBIE BOIIPOCHI CAMOMOATOTOBKHU. IIpeacraBisaior co0oif KOPOTKHE 3alaHUs B
TECTOBOM BHJE (Bompoc-oTBeT). IIpoBepsitoTcsi 3HaHMSI TEKYIIEro MaTepuajia: ypaBHEHMS,
(GOopMyIMPOBKH 3aKOHOB, OCHOBHBIC MOHATHSA W omnpenencHus. CamMOCTOsATENbHBIE pPabOTHI
IIPOBOASATCS Ha 1a00PaTOPHBIX 3aHATUAX B TeueHHUE 5-10 MUHYT.

- BONPOCH K KoJuloKBUyMaM. I[IpencraBnsior co0oif 3amaHusi MO TemMaM Kypca.
[TpoBepsitoTcss 3HAHMS TEOPETHUYECKOrO JIEKIIMOHHOI'O MaTepHuaja, TeM, BBIHECEHHBIX Ha
CaMOCTOSITENIbHYIO ~ IPOpa0OTKYy, 3HaHWE U  IIOHUMAaHME  METOAUK  IIPOBEAEHUS
9KCHEPUMEHTAJbHBIX MHCCIEAOBAaHUIN, YMEHMS MPUMEHATh TEOPETUYECKHE 3HAaHUA Ui
KOHKPETHBIX peakiuii u npoueccoB. Onpockl MPOBOIATCS Ha J1JAOOPATOPHBIX 3aHATUSAX.

- BOTIPOCHI K KOHTPOJIBHBIM paboTtam. IIpeacTaBisioT nepedeHb BOIPOCOB IO OCHOBHBIM
pasnenaMm Kypca. IIpoBepsieTcs cTEneHb YCBOEHMSI TEOPETUUYECKMX U MPAKTUYECKUX 3HAHUU,
IPUOOPETEHHBIX YMEHUI Ha PEIPOAYKTUBHOM U MPOJAYKTUBHOM YPOBHE.

- BOIIPOCHI K 3a4eTy. Pa3zpaboTanHbIe KOHTPOJIUPYIOIINE MaTEPHAIIBI TIO3BOJISIIOT OIICHUTh
YCBOEHHSI TEOPETHUECKUX U NMPAKTUUECKUX 3HAHUH, IPUOOPETEHHBIX YMEHUI Ha MPOYKTHBHOM
YPOBHE, U CHOCOOCTBYIOT (DOPMHUPOBAHMIO MPOPECCHOHANBHBIX U  OOLIEKYJIbTYPHBIX
KOMIIETEHIIUH CTYAEHTOB.

Bonpochl kK aTTecTAlIMOHHBIM KOHTPOJIbHBIM PadoTaM 10 NMPOBEPKe OCTATOYHBIX 3HAHUH
(KOJLUIOKBUYM):

1. MeTonp! aHanu3a MOBEAEHUS XUMUKO-TEXHOJIOTHYECKUX NTpolieccoB. [IpeaBapurensHas
00paboTka uHpopmaIuu.

2. MeToapl aHanu3a MOBEJEHUS XUMUKO-TEXHOJIOTHUECKUX MpolieccoB. KoppensaunoHHsii
aHaJIN3.

3. MeToapl aHaM3a MOBEACHHUS XUMUKO-TEXHOJIIOTHYECKUX MTPOLIECCOB. [JMCKpUMUHAHTHBII
aHaJIN3.

4. IInaHnpoBaHuE 3KCIIEPUMEHTA B XUMUU U XUMUYECKON TexHOsoruu. [loctpoenne
MaTeMaTUYECKUX MOJIeNIel Ha OCHOBE MOJIHOIO ()aKTOPHOIO AKCIEPUMEHTA.

5. IInannpoBaHMe HKCIIEPUMEHTA B XMMHUH U XUMHUYECKOH TexHosoruu. [loctpoenue
MaTeMaTUYeCKUX MOJIEJIEH Ha OCHOBE APOOHOTO (PaKTOPHOTO IKCIIEPUMEHTA.

6. MeToap! aHaIM3a MOBEICHNS XUMUKO-TEXHOJIOTHYECKUX ITpoLieccoB. CUCTEMHBIN aHAIN3.
7. Meroasl aHann3a MOBEICHUS XMMUKO-TEXHOJIIOTHYECKUX MPOLECCOB. PerpeccnonHbIit
aHaJIN3.

8. Metoabl aHaM3a MOBEACHUSI XUMUKO-TEXHOJIOTHYECKUX MpoleccoB. KiacTepHblil anamms.
9. MeTozap! aHaM3a MOBEAEHHS XUMUKO-TEXHOJIIOTHYECKUX MTPOLIECCOB. [lucnepcnoHHbIi
aHaJIN3.

10. Meroab! aHanm3a NOBEIEHUS XMMHKO-TEXHOJIOIMUECKHUX IponeccoB . OneHka
OJIHOPOAHOCTH M BOCITPOM3BOJUMOCTH HHPOPMAIUH.

11. JlerepMUHUpPOBaHHBIE U CTOXaCTUYECKUE MOEIIH.

12. [TonsTre Teopun moa00us.

13.  Pacnpenenenue notokos B anmapare. CriocoObl 1oj1aun B MOTOK Tpaccepa.
14. Monenn neaJbHOTO BRITECHEHHS 1 UIeaJbHOTO CMEIIEHMS.

15. uddy3uoHHas u siueeqHas MOJEIH.

16. KomOunnpoBaHHbIE MOJIETH.

17. WnenTudukanys ruipoJMHaAMUYEeCKO MOIEIM METO0OM MOMEHTOB.

18.  Wnpentudukanus nudy3MoHHON U TYEEUHON MOIETIEH.
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19.  Wpentudukanyst KOMOMHUPOBAHHBIX MoJenel. Slueednas Moaenb ¢ 00paTHBIMU
norokamu. baiinacupoBanue.

20.  Penuxi. [lapannenbHoe U 11OCIIE0BATEIBLHOE COEIMHEHUE 30H. 3aCTONHAs 30HA.
21. CroxacTHYeCKHE MOJIENIM TEINIOOOMEHHMKA. MoJeau HaealbHOrO BRITECHEHHS,
UJECAIBHOTO CMELIEHUS.

22.  Sluyeeunas u nudPy3roHHAS MOJICITH.

6.2. Ci1oBapp NOHATHI 110 pa3/iesiaM JMCHHIIIHHbI

Cucmemmuulii n00X00 — 3TO HAIPaBICHUE HCCIEAOBaHUS OOBEKTa C Pa3HBIX CTOPOH,
KOMIUIEKCHO, B OTJIM4YHE OT paHee NPUMEHSBIIUXCS ((DU3NYECKUX, CTPYKTYPHBIX U T.I.).
Onupaercs Ha MaTeMaTUYECKOe MOJEIMPOBAHUE C HCIOJIb30BAaHHUEM TEOPHH MOJ00US, TEOPUU
HAyYHOTO JKCIEPUMEHTa, MAaTEMAaTHUYECKON CTAaTHUCTHKH, TCOPHH AJTOPUTMOB M psiia IPYTHX
(byHIaMEHTAIbHBIX KIACCHYECKUX TEOPHIl.

O0veKmHno-opueHmupoeanHvlii. NOOX00 — TIPUMEHEHHUE B OO0JACTH HPOCKTHPOBAHUS
COBPEMEHHBIX HH()OPMALIMOHHO-YIPABIISIOUINX CUCTEM U ITPOrpaMMHOTro obecriedenust IBM npu
aHaJIM3€e ¥ CHHTE3€ CIOKHBIX CHCTEM.

Ilpeomemnaa oo6nacmps — HSTO MBICICHHO OTrpaHWYeHHas 0O0JacTb peajbHOM
JNEHCTBUTEIILHOCTH WM 00JacTh WACANBHBIX TPEACTABICHUH, MOJICKAIAs OIMUCAHUIO
(MogenupoBaHMIO) WM HUccienoBaHuio. llpenqmerHass o001acTh COCTOMT U3  OOBEKTOB,
pasnuYaeMbIX 10 KJIacCH(DMKAIMOHHBIM TMpH3HAKaM (CBOMCTBAM) W HAXOMSIIUXCS B
OTIpEe/ICIEHHBIX OTHOIICHUAX (CBS35X), MEXKAY CO0O0M M B3aMMOJCHCTBYIOIIUX OIpeIeICHHBIM
00pa3oM ¢ BHELIHEHN cpeaon.

Yepnotit awuk — TIPEICTAaBICHUE CHCTEMBl. JTa MaKCUMAaJIbHO TMpOCTas MOJENb
MOTYEPKUBACT J[BA CUCTEMHBIX CBOWCTBA: YEIOCHIHOCHIL Y1 000COONIEHHOCMY OT CPEIbI.

Ob6vexm — Bce TO, Ha UTO HAIpaBIlieHa YelloBeUecKas e TeNbHOCTh. JlpyruMu cnoBamMu —
TO BCE TO, YTO MBI BOCIPHHMMAaeM KaK HEYTO IeJ0e, pealbHO CYIIeCTBYIOIIEE, WU
BO3HHUKAIOIIIEE B HAIlIEM CO3HAHUM U 00J1afaroIiee onpeaeIeHHIMUA CBOMCTBAMH.

Ceoiicmeo — xapakTepHasi 0COOCHHOCTh 00BEKTa, KOTOPasi MOKET ObITh KaYECTBEHHO U
KOJIMYECTBEHHO OIICHEHA MCCIIeIOBATEIIEM.

Ilapamemp — BHYTpEHHEE CBOWCTBO O0BEKTA, MPEACTABIISIIONIEE COOOM CBOMCTBO CpEIbl,
BIIUSIONICH HA MapaMeTphl UCCIETYEeMOro 00BEKTa UM MOJIETH.

dDakmop — BHEUTHEE CBONCTBO OOBEKTa, MpEACTABIIsIONIEE COOON CBOWCTBO CpEIBI,
BIIUSIONIECH Ha MapaMeTphl UCCIETYEMOT0 OOBEKTa HIIK MOJICIH.

Opuczunan — 0OBEKT, C IENBI0 U3YYEHHUSI KOTOPOTO MPOBOJISATCS HCCIIEIOBAHUSI.

Moodens — 5TO MBICICHHO TpelCTaBiIseMas WM MaTepHalIbHO pealu30BaHHAsI CHUCTEMA,
KOTOpasi, 0TOOpaXkasi UJii BOCTIPOM3BO/ISI 00OBEKT MCCIEOBAHUs, CTIOCOOHA 3aMelIaTh €ro TakK, 4YTO
€€ M3yueHue J1aeT HOBYIO MH(OpMAIIHO0 00 3 TOM 00BEKTe.

Mamemamuueckan moodeab — TPENCTABIAET COOOW COBOKYITHOCTh MaTeMaTHYECKUX
COOTHOIIIEHUH. B KOHEUHOM HUTOTre MOA MOJENbI0 CHCTEMBbI TTOHMMAETCS OMUCAHHE CHCTEMBI
(opuruHama), oToOpaXkaroIee ONMpEeeICHHYIO TPYIIy €€ CBOWCTB. YTIyOJieHWe ONMUCaHUuS —
JeTaInu3aius MOICIH.

Dnemenm — mpocTeias HeAeTMMast 9aCTh CUCTEMBI, T.€. 3TO TPEeIT WICHEHUS CUCTEMBI
C TOYKHM 3pEHHs pEIICHUS KOHKPETHOW 3aJayd W TMOocTaBleHHOW 1enu. CHucreMy MOXKHO
PacUICHHUTH HA DJIEMEHTHI Pa3IMYHBIME CIIOCO0AMHU B 3aBUCUMOCTH OT (POPMYITUPOBKH LU H €
YTOYHEHHSI B POIIECCE UCCIIECOBAHMUS.

Cucmema — MHOXECTBO DJICMEHTOB, HAXOJMSIIUXCS B OTHONICHUSX W CBS3SX JPYT C
JIpyrom, KOTopoe 00pa3yer oIpeesIeHHYIO IIeIOCTHOCTb, €IMHCTBO.
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Kubepnemuueckan cucmema — 5TO MHOXKECTBO B3aUMOCBSA3AaHHBIX OOBEKTOB —
AJIEMEHTOB CHCTEMBI, CIIOCOOHBIX BOCIIPUHUMATH, 3aIlIOMHHATH | ITepepadaThiBaTh HH()OPMAIIHIO,
a TaKke oOMeHuBaTbes nHpopmanuen. CuctemMa BKIIOYACT TAKXKE CBSI3H MEXKIY dJIEMEHTAMH.

Haocucmema — oxpyxariasi CHCTEMY cpejia, B KOTOpOoi ()yHKIIMOHHPYET CUCTEMA.

Bhewinasa cpeda — MHOXKECTBO JIEMEHTOB, KOTOPBIE HE BXOJST B CUCTEMY, HO U3MCHECHHUE
WX COCTOSIHUS BBI3BIBAET U3MCHEHHE MTOBEIICHHS CUCTEMBI.

Iloocucmema — TOIMHOXKECTBO DJIEMEHTOB, PEAIM3YIOIIUX IIeNH, COTJIAaCOBAaHHBIE C
HEJISIMU CHCTEMBI (HalpuMep, TOJCHCTEMA MOKET OCYIIECTBIISITh YacTh IeJICH CHCTEMBI).

Obveounenue 06yx cucmem — CUCTEMa, COCTABIIEHHAs M3 3JIEMEHTOB OO0BEIMHIEMBIX
CHCTEM.

Ilepeceuenue 08yx cucmem — CHUCTEMa, COCTOALIAS W3 DIIEMEHTOB, MPHHAICKAIINIX
OJTHOBPEMEHHO 00OMM ATHM CHUCTEMaM.

Cucmema-ynusepcym — o0beIMHEHNE CUCTEMBI U €€ CPEIBL.

Cmpykmypa cucmemsl — 3TO COBOKYIIHOCTh 3JEMEHTOB U CBSI3ed MEXKAYy HHMH.
CtpykTypa MOXET OBITh NpeICTaBlieHa TI'papUUYECKH, B BHAEC TEOPETHUKO-MHOKECTBEHHBIX
OIMCAHWIA, MATPHIL, TPAQOB U IPYTUX SI3BIKOB MOACITUPOBAHUS CTPYKTYD.

Bx00b1 — >11€eMEHTBl CUCTEMBI, K KOTOPBIM IPHUJIOKEHBI BXOAHbIE BO3ACUCTBUS WM Ha
KOTOPBIE NTOCTYNAIOT BXOAHBIE CUTHAJIBI.

Bxoonvie nokazamenu — 1OKa3aTeIM CUCTEMBI, KOTOPBIE H3MEHSIOTCA B PE3YJbTATE
BXOJIHOT'O BO3JICHCTBHSI WIIM CUTHAJIA.

Bbixo0bi — >11eMEHTBI CUCTEMBI, KOTOPBIE OCYILECTBIISIOT BO3ACHCTBUE MM INE€PEIAIOT
CUTHAJI B IPYT'YIO CUCTEMY.

Buvixoonvie noxazamenu — TOKa3aTeNd CHCTEMBI, U3MEHEHHS KOTOPBIX BBI3BIBAIOT

BBIXOJIHOE BO3/ICICTBHUE HIIM BHIXOAHOW CUTHA, JINOO CaMU SIBIISIIOTCA TaKUM BO3/ACHCTBUEM UITH
CUTHAJIOM.

Cuznan — cooOlIeHNe 0 COCTOSIHUU DJIEMEHTA.

Coobuienue — 3TO COBOKYITHOCTH CUTHAJIOB.

Hepapxusa — 5TO  YNOPSINOYEHHOCTh KOMIIOHEHTOB IO CTENEHU BaKHOCTH
(MHOTOCTYIIEHUATOCTh, CIIYX)eOHas JECTHUIA). MeXIy YpOBHSIMH HEPApXUUYECKOW CTPYKTYPhI
MOTYT CYIIECTBOBATh B3aUMOOTHOIICHUS CTPOTOTO TMOJYMHEHHs] KOMIIOHEHTOB (y3JIOB)
HIDKEJEXKAIETO0 YPOBHS OJHOMY M3 KOMIIOHEHTOB BBIIIENIEKAIIETO YPOBHS, T. €. OTHOIICHHS TaK
Ha3bIBAEMOT0 JIPEBOBUIHOTO MOPSI/IKA.

Ceéa3zp — oOecrieunBaeT BO3HUKHOBEHUE U COXPAHEHUE CTPYKTYPHI U 1ETOCTHBIX CBOMCTB
CUCTeMBl. JTO TIOHATHE XapaKTepu3yeT OJHOBPEMEHHO U CTpOeHHe (CTaTuKy), W
(GyHKIMOHUPOBaHUE (IUHAMUKY) CHUCTeMBbl. CBsI3b XapaKTepus3yeTcs HalpaBiICHUEM, CUJION U
XapakTepoMm (UM BUIIOM).

Cocmoanue cucmemsbl — 5TO COBOKYITHOCTh 3HAUCHUN €€ TTOKa3aTeNIeH.

Mnoscecmeo cocmoanuii cucmemvbl — BCE BO3MOKHBIE COCTOSIHUSL CUCTEMBI.

Ilpocmpancmeo cocmoanuii — MHOXECTBO, B KOTOPOM OIPEEICHO MOHATHE OIU30CTH
AJIEMEHTOB.

Jeusicenue (nogeedenue) cucmempl — 3STO TPOLECC NEPEXOAA CUCTEMBI W3 OJHOTO
COCTOSIHUS B APYro€, U3 HETO B TPEThE U T.1.

Jluckpemnas cucmema — eclii TIEPEXOJ] CHUCTEMBl M3 OJHOTO COCTOSHUSA B JPYroe
MPOUCXOIUT 0€3 MPOXOKACHUS KAaKUX-THOO0 TPOMEKYTOUHBIX COCTOSTHHIM.

Jlunamuueckasn (Henpepvlénasn) cucmema — €CIi TIPU TIEPEXOC MEKIY JTFOOBIMH JABYMS
COCTOSTHUSIMU CHCTEeMa 00s3aTeNIbHO MPOXOIUT Yepe3 IPOMEKYTOUHOE COCTOSIHUE.

Paenoeecuwlit pexcum 08urzceHUs cucmemsl — KOT/Ia CUCTEMA HAXOAUTCS BCE BPEMs B
OJIHOM U TOM K€ COCTOSTHUU.

Ilepuoouueckuii pexxcum 08UNHCEHUA CUCMEMbl — KOTJAa CHUCTEMa 4Yepe3 paBHBIE
MIPOMEKYTKH BPEMEHH MPOXOJUT OJTHU U TE€ KE COCTOSHUS.

Ilepexoonwlii pexcum — NBUKEHHE CHUCTEMBl MEXIYy IBYMS NEpUOJAaMH BpPEMEHHU, B
KaXXJIOM U3 KOTOPBIX CUCTEMA HAXOUJIach B CTAIMOHAPHOM PEXKUME;
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Anepuoouyeckuii pejcum — CUCTEMa IPOXOJUT HEKOTOPOE MHOXKECTBO COCTOSHUM,
OJIHAKO 3aKOHOMEpPHOCTb MPOXOXKICHHUSI 3TUX COCTOSHUN SBJsETCSl OoJjiee CIOXKHOM, 4em
MEPUOANYECKHE, HATIPUMEP, IEPEMECHHBIN TIEPUOT;

IApzoouueckuii pexcum - cuicTeMa MPOXOAUT BCE IPOCTPAHCTBO COCTOSTHUI TaKUM 00pa3oM,
YTO C TEUCHHEM BPEMEHH MPOXOIUT CKOJIBKO YTOAHO OJHM3KO K JTI0O0MY 33 JaHHOMY COCTOSHUIO.

Yemanosuswiuiica unu  cmayuonapuwlit  pesicum — ecii  cucTeMa HaXOAUTCA B
PABHOBECHOM HJIU NIEPHOANYECKOM PEKHUME.

Llenocmnocms —CBOWCTBO CHUCTEMBI, IOSIBIEHHE HOBOTO KayecTBa B OOBEIMHEHHUU
UMEHHO 3TOro Habopa 3JIeMeHTOB. BaXHO 0Ka3aTh LEITOCTHOCTh MOTEPEH CHUCTEMHBIX KaueCTB
IIPU UCKITFOYEHUH JIF0O00TO U3 BBIJEICHHBIX 3JIEMEHTOB CHUCTEMBI.

Pa3noobpazue — CBOWCTBO CHUCTEMBI, HAJIMUUE KAYECTBEHHO DA3JIMYHBIX 3JIEMEHTOB
CHCTEMBI, HECYILIUX PA3JInYHbIE (PYHKIIUH.
Cea3Hocmy — CBOWCTBO CHCTEMBI, OCYHIECTBICHHE OOMEHa HH(MOpMAIMEd MEXIy

9JIeMEHTaMH  CHCTEMbI, HEBO3MOXHOCTh  BKJIIOYEHHMsS] B CHUCTEMY DJIJIEMEHTOB  0e3
MH(OPMaLlMOHHOI'O0 0OMEHa.

ILlenenanpasnennocms — CBOWCTBO CHUCTEMBI, BO3MOXKHOCTH YIIPABJICHUS CHUCTEMOM
IIyT€M U3MEHEHUS IapaMeTPOB B OJHOM 3JIEMEHTE JUIsl peoOpa30BaHMUs COCTOSIHUS IPYTHX.

Yemoiiuueocms — cBOMCTBO crCTEMBI, CIOCOOHOCTh COXPAaHEHUS! CBOMCTB CUCTEMBI NPU
JIOCTaTOYHO LIMPOKOM U3MEHEHUH I1apaMETPOB CPEIbI.

T'unomesa — ompenelneHHbIE TMPEACKa3aHWs, OCHOBBIBAIOLIMECS HAa HEKOTOPOM
KOJIMYECTBE OTBITHBIX JAHHBIX, HAOIIOCHUH, 10TaJI0K U T.1.

Ananozun — CyXJAeHHE O KaKOM-THOO YaCTHOM CXOJICTBE JIBYX OOBEKTOB, KOTOpOE HE
BCET/Ia MOKET OBITh BHIPAKEHO B KOJIMUECTBEHHBIX OIICHKAX.

Mawunnstii IKcnepumenm — MPOBEACHNUE YKCIIEPUMEHTOB poBoaiTCa Ha DBM.

Hmumayuonnoe mooenuposanue — 1poiecc NpoBeeHUs IKCIIEPUMEHTOB Ha DBM.

Hamypnuoui  3xcnepumenm — NPOBEACHUE  DKCIEPUMEHTOB  HENOCPEJCTBEHHO  Ha
peasbHOM OOBEKTE.

Yuueepcanbnocms — XapakTepusyeT MOJHOTY OTOOpaXEHHS MOJAEIbI0 H3ydaeMbIX
CBOICTB pealbHOr0 O0BEKTA.
Aodekeamnocms — CIIOCOOHOCTb OTPaXKaTh HYXKHbIE CBOMCTBA OOBEKTA C MOIPEIIHOCTHIO

HE BBIIIIE JOIIyCTUMOM.

Tounocmbs — OLICHUBAETCSl CTETIEHBIO COBIMAJICHUS 3HAUEHUN XAPAKTEPUCTUK PEATbHOTO
00BbEKTa CO 3HAUCHHUSIMU ITHX XaPaKTEPUCTHUK, MOJYYSHHBIX C TTOMOIIBIO MOJIEIIEH.

DKoHoMuUuuHOCMb — OTIpE/IeTISieTCs 3aTpaTaMu pecypcoB OBM (mamsTu u BpeMeHH Ha ee
peaTn3anmio 1 KCITyaTaluo).

Kauecmeo  mooenupoeanus — Moxer  ObITh  OLEHEHO  XapaKTEPUCTHKOM  ero
MOTPEOUTENTHECKUX CBOWCTB: 3(PGEKTUBHOCTh HCIOJIB30BAHUS €ro IO Ha3Ha4YeHHIO (IIeNN);
PECYPCOEMKOCTh; CTOUMOCTb.

Mooanvnoe ynpaenenue — 5>TO TaKO€ YNPABJICHHE, KOTJA JOCTUTAETCS TpeOyeMblit
XapakTep MepexoaHBIX MPOIECCOB 3a CUET O0eCcTieueHrss HEOOXOAMMOT0 PACIIONIOKEHNUS KOPHEH
XapaKTepUCTUUECKOTr0 MOJTMHOMA HAa KOMIUIEKCHOM TJIOCKOCTH.

Heuemkasa nocuka (Fuzzy logic)— B OCHOBHOM MHOTO3aJadyHas JIOTHKa, KOTOpas
MO3BOJISIET OMPEAETATh MPOMEXKYTOUHBIC 3HAYEHUS MEXIYy bylneBbIMH OIICHKaMH TIOJI00HO
Ha/Hem, Hcmuna/Jloscs, Yeproe/benoe u T.11.

Hocumens U — 5TO yHUBEpCaJbHOE MHOXECTBO, K KOTOPOMY OTHOCSITCS BCE
CTAaTUCTUYECKUE JaHHBIE.

Dynukyua npunaoneicnocmu ps(u) — 370 QYHKIMSA, 001aCTbIO ONpeAeTeHUs] KOTOpPOM

sBiserca Hocutenb U, 1 € U , @ 00J1aCThIO 3HAYEHUN — eMUHUYHbIN uHTepBai [0,1].
Ilepeceuenue mnoxcecme — onepaiysi HaJ MHOKeCcTBaMu A U B, pe3ynbTraTom KOTOpOu

aBisercs MHOkectBo W= AMDB , KOTOpOE COJEPKHUT TOJbKO TE€ 3JEMEHTBI, KOTOpbIE
MPUHAJJIEKAT U MHOXKECTBY A U MHOXecTBY B;
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Oo0vedunenue mHodcecme — ONEpaLUs HAJ MHOXKeCTBaMU A U B, pe3ynbraTom KOTOpoit

sBIsieTes MHOKecTBo = A B , KOTOPOE€ CONEPKUT T€ DJIEMEHTHI, KOTOPbIE NMPUHAIIIECIKAT
MHOX€ECTBY A M MHOXecTBY B nim 060um MHOKECTBaM;

Hneepmupoeanue (ompuyanue) mmnoxcecmeé — Olepalvsi HaJ MHOXECTBOM A,
pe3yJIbTaTOM KOTOPOH sIBJII€TCS MHOXKECTBO C =" A, KOTOPOE COAEPIKUT BCE IJIEMEHTHI, KOTOPBIE
IPUHAAIEKAT YHUBEPCAIbHOMY MHOKECTBY, HO HE IPUHAAJIE)KAT MHOXKECTBY A.

Hepapxuueckue cemu — yHPOpMaLUs B TaKUX CETAX IMEpedaeTcs B Hpolecce
IIOCJIE0BATEIBHOIO IEPEX0/Aa OT OHOIO YPOBHSI HEPAPXUU K APYTOMY.

Jlokansnvle cemu — cety, QopMupyemble HEWpOHAMH C OTrpaHMUYEHHBIMH chepamu
BIMsHUA. HelpoHbI JIOKaNbHBIX ceTeld NMPOU3BOAAT IepepaloTKy MHGOpMalMU B Ipeaenax
OJTHOTO ypoBHSI mepapxuu. Ilpu 3ToM (yHKIMOHAIBHO JIOKAIbHAs CETh IMPEICTABISET COOOM
OTHOCHUTEJIBHO M30JIMPOBAHHYIO TOPMO3SIIYIO WIIH BO30YKJAIOILYI0 CTPYKTYPY.

Cemu ¢ 00HUM 6X000M — KOMaH/IHBIA HEUPOH, HAXO/SIIUICSI B OCHOBAaHUU TaKOW CETH
MOJKET OKa3blBaThb BIIMSHUE CPa3y HAa MHOXECTBO HEHPOHOB, U IIO3TOMY CETH C OJHHMM BXOJIOM
BBICTYIAIOT COIJIACYIOLUM JIEMEHTOM B CII0KHOM COYETaHUU HEHPOCETEBBIX CUCTEM BCEX THUIIOB.

Odbyuarowan 6vl6OpKa — UMEIOLIMECS B  paclOpPsHKEHUHM pa3padoT4yMKa IMPUMEpb
COOTBETCTBUI MEXy IPU3HAKOBBIMH IIPOCTPAHCTBAMH.

IKxonomuka — cucreMa OOLIECTBEHHOI'O MPOM3BOJICTBA, OCYLIECTBIAIONIAs COOCTBEHHO
IIPOU3BOJICTBO, paclpesesieHue, 0OMeH U MoTpedieHne He0OX0IMMBIX OOIIECTBY MaTepUaIbHbIX
OJ1ar, BKJIHOYask IPOIYKTHI M YCIYTH.

DLP - Digital Light Procession, 11 nocTpoeHUs MOAEIU NPUMEHSETCS aKpUIIOBBIN
dorononumep, OTBEpKJIEHHE Bcero ciiost ogHoBpeMeHHo Y®d-mammoii. [Ipouecc, pazpaboran
Texas Instruments n ucnionps3yercs pupmoii Envisiontec (I'epmanus).

FDM - Fused Deposition Modeling, mocTtpoeHue monenu HOCPEACTBOM IOCIOIHOE
HaHEeceHHe HuTeBuHoro noaumepa. [lpouecc pupmer Stratasys (CILIA).

Jetting — HaHeceHue WM OTBEp)KJEHHE CIIOS MaTepuana MOJENIU MOCPEICTBOM I0a4H
YKUJKOTO WU PacCIUIaBIIEHHOTO KOMIIOHEHTA Yepe3 MHOTOCOIIOBYIO TOJIOBKY.

Inkjet-TexHOrJIOrUsl — TEXHOJIOTYSI HAHECEHUS CBSI3YIOLIETO KOMIIOHEHTA MJIH OCHOBHOTO
MaTepuaiga MoOJAeNu uepe3 (OPCYHKHM WJIM MHOTOCTPYHHBIE TOJIOBKM [0 THILY I€YaTHBIX
npunTepos. Mcnonb3yercs, Hanpumep, B RP-mamunax ProMetal, Z Corp.

LOM - Laminated Object Manufacturing — mnocnoifHoe CkJIeMBaHHME TIJICHOYHBIX
MaTepHaloB, HapuMep, MOJIMMEPHOH MJICHKH WM JaMMHHUPOBAHHON Oymaru ¢ mocienyroIum
(bopMHUPOBaHUSIM («BBIPE3aHUEM») MOJIETH C IIOMOIIIBIO JIA3EPHOTO JTyda.

MIT - Massachusetts Institute of Technology, ucnons3yercs mnst o6Go3HaueHuUs
pa3pabOTaHHOTO B MHCTUTYTE CIOCO0a BBIpAIIMBAHMS MOJENEH Ha OCHOBE inkjet-TexHOIOTHU.
Crioco6 ucnosp3oBajics B MamuHax ¢pupmsl Soligen.

MJM - Multi Jet Modelling, noctpoenue mMojenu MyTeM HaHECEHHUS PACIIaBICHHOTO
MaTepuaia ¢ HOMOLIbI0 MHOTOCTPYHHBIX I'OJIOBOK I10 THITY CTPYWHBIX IPUHTEPOB).

SLA - uau SL, ot Steriolithography Apparatus —crepeonurorpadusi, cnocod moaydeHus
MoJiesiell TOCPEICTBOM OTBEPKIEHHUS TOHKOTO CJIOS KHMJIKOTO (POTOMOIMMEPA JIa3€PHBIM JIYUOM.
Paspaboran ¢pupmoii 3D Systems u npeacrasiex B 1987 r.

SLS - mim LS, Selective Laser Sintering - mocioifHoe la3epHOE CHEKaHHe, CIIOCcO0
(GhOopMHUPOBAHMS MOJIENH MTOCIOWHBIM CIIEKAHHEM MOPOIIKOBBIX MaTEpHANIOB, B oTin4ne oT SLA
Ja3ep UCIIOJIb3YETCsl HE KaK UCTOYHHUK CBETA, a TAK UCTOYHUK TEILIA.

Solidscape — ogHa U3 Beaymux ¢pupm-usroropureneid RP-mamma 115 momydeHust Moaenei
U3 JIMTEHHOTO BOCKa (IOBEIMPHAsl MPOMBIIUICHHOCTh cToMaTonorus); npumensercss DODJET-
IpoLIecC — CTPYyIHas moJaya MaTepuasoB MOJIEIH U MOAJIEPKEK U (ppe3epoBaHUe KaXKAO0TO CIIOS.

HUToroBplii KOHTPOJIb BONPOCHI 1O IMCIHUIJINHE
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1. Tlonstue monmenu. OOBEKTHI, LIETH U METO/AbI MoeIHpoBaHus. CoOBpeMEeHHas
KJ1accuUKalusg MOIeTICH TEXHOIOTUYECKUX MTPOIIECCOB.

2. IIpuHUIMIIBI MMUTAMOHHOIO MOJIeNupoBaHusi. OCHOBHBIE ATalbl IOCTPOEHUS
MMUTALMOHHBIX MOJENEH.

3. AKTyaJbHOCTb U LI€JIb MATEMATHUYECKOI'0 MOJIEIMPOBAHUS CUCTEM.

4. CucrtemHbIN aHANIU3.

S. Axcuoma 0HOPOJHOCTH.

6. Axcuoma HenpepbIBHOCTH.

7. AKCHOMBI CTAllMOHAPHOCTH.

8. Maremaruueckoe MoIeTUPOBAHNE XUMUKO-TEXHOJIOTHYECKUX cucteM. OOrias
xapakrepuctuka XTII.

9. Tlousarue u csa3p XTI u XTC. Dnement XTC.

10. Knaccugukarus snementoB X TC. Mepapxudeckuii MpHHLATL.

11. Tunossie TexHONOTNYecKUe onepatopsl X TC.

12. Byl TEXHOJIOTHYECKUX CBSI3€M MEXKY OIepaTOpaMH.

13. Cgoiictea XTC.

14. Cuntes XTC.

15. OcHoBHbIe MeTOBI pacuyeTa XTII.

16. UnTerpanbubie metosl pacueta XTII.

17. Jlekomno3uimonHsie MeToAbl pacuera X TII.

18. Urepaunonnslii cnocod pacuera XTII kak pa3HOBUIHOCTH IEKOMIIO3UIIMOHHOTO METOAA.

19. CpaBHuTeIbHAS XapaKTEPUCTHKA HHTETPAIIBHOTO U IEKOMIIO3UIIMIOHHOTO METO/1a pacueTa
XTII.

20. Ananus crpykrypsl XTII.

21. Ilpencrasnenne XTI B Buae rpados, MaTpuIl U TAOIHII.

22. Onpenenenue onTuManbHON ocnenaoBaTenbHOCTH pacuera X TII. [Ipunnunuansuas
TEeXHOJIOTHYecKas cxema Kotia. OnepaTopHas cxeMa U rpad cxeMbl KoTJia.

23. OCHOBBI TOCTPOEHUS IETEPMUHUPOBAHHBIX MaTeMaTHyeckux mojeneit anemenToB XTI
Mopyne cMmecuTens.

24. OCHOBBI OCTPOEHUS IETEPMUHUPOBAHHBIX MaTeMaTH4YEeCKNX Moenei anemenToB X T11.
Mopyne nenurens.

25. OCHOBBI MOCTPOEHUS IETEPMUHUPOBAHHBIX MaTeMaTH4YeCKNX Moenei anemenToB X T11.
Monynb TerooOMeHHuKa. Cxema Tenao00MeHHHKaA.

26. OcHOBHBIE TPOTrpaMMHbIE TPOAYKTHI sl pacuera X TII.

27. CemeiicTBO on-line mporpaMMHBIX 000ouek st pacuera X TII.

28. Cewmeiicto off-line mporpammubix o0osouek ams pacueta XTTI.

29. Ontumuzanus XTII. Kpurtepuii ontumanbHocTH. [IpocToit M ClOKHBIN KpUTEpHii
ONTUMAJIbHOCTH.

30. AHaTUTUYECKHUE U YUCIICHHBIE METObI HAXOXK/ICHUS ONITUMYyMa.

KOJI.]'IOKBI/IyMl)I H TeCTOBbIC 3aJaHUA

Temaruka Cpoxku npoBeaeHus
KOJIIOKBUYMOB (Coznacuo
KaneHoapHomy

Nnjaamy npoeeoeHus
KOHMPONbHBIX U
mecmoeuvix 3a0anuu
Jexkanama.)




MeTOI[BI aHaJIn3a NOBCACHUA XUMUKO-TECXHOJIOTMYCCKUX
nporieccoB. [IpeaBapurenpHas oOpaboTka

uHpopmanuu. MeToIbl aHaTN3a TOBEICHUS XHMHKO-
TEXHOJIOTUYECKUX MPOoIeccoB. KoppensunoHHbIi aHATH3.
MCTOHBI aHaJIn3a IMOBCACHUA XUMHUKO-TEXHOJIOTI'MYCCKUX
nporeccoB. JIMCKpUMUHAHTHBINA aHAJIH3.

[InanupoBaHue SKCIIEPUMEHTA B XUMUU U XUMHYECKOU
TeXHOJOTHUU. [locTpoeHre MaTeMaTUYECKUX MOJIENIEH Ha
OCHOBE TIOJTHOTO (PAKTOPHOTO IKCIIEPUMEHTA.

[ImaHnpoBaHue SKCIEPUMEHTA B XUMUHA U XUMUYECKOU
texHosnoruu. [loctpoenne maremaTnueckux Moienei Ha
OCHOBE JIPOOHOTO (PaKTOPHOTO IKCIICPUMEHTA.

L, 11

[TonsiTre Teopuu moxoouUs.

Pacnipenenenue notokos B annapare. Crioco0b! oj1a4yu B
MOTOK Tpaccepa.

Mopenu uiealbHOTO BEITECHEHHS U HJICAIbHOTO CMETLICHHS.
Juddy3nonHas u ssueeyHas MOJICIH.

KomOnHupoBaHHBIE MOJICIH.

Wnentudukanus rTuapoAMHAMUYECKON MO METOIOM
MOMEHTOB.

WNnentuduxanus 1udpy3noHHON U s9eeuHO0 MoemneH.
WNnentudukanus KoMOMHUPOBAHHBIX Mojenell. Slueeunas
MoJieTib ¢ 00paTHBIMU MTOTOKaMU. balinacupoBaHue.

1,1, 11

KoHTpoJb 3HaHMIi ¢ MCIIOJIB30BAHNEM TECTOBBIX 3aaHU I

TemaTnka

TeCTOBBIX 3aaHUI
1.MeTo1bl aHanM3a MOBEAEHUS XUMUKO-TEXHOJIOTHUECKUX
npoueccos. [IpenBapurenbHas 00padoTka nHpOpMaUu.
2. MeTopl aHanu3a MOBEIEHUS XUMHUKO-TEXHOIOITHUECKUX
npoueccoB. KoppelsauuoHHbIN aHaIN3.
3. MeTozp! aHayM3a MOBEACHNSI XUMUKO-TEXHOJIOTHYECKUX
IponeccoB. JIMCKpUMHUHAHTHBIN aHAIU3.
4. IInaHnpoBaHuE SKCIIEPUMEHTA B XUMUU U XUMUYECKON
TexHosioruu. [loctpoenre MareMaTn4ecKux MoJieiei Ha
OCHOBE IOJIHOTO (haKTOPHOT'O IKCIIEPUMEHTA.
5. [InanupoBaHuE HKCIIEPUMEHTA B XUMUU U XUMHYECKOU
TexHojoruu. [loctpoeHre MaTeMaTHUYECKUX MOJIEEN Ha
OCHOBE JIPOOHOTO (PAKTOPHOTO IKCTIEPUMEHTA.
6. MeTop! aHasIM3a MOBEIAECHNS XUMUKO-TEXHOJIOTHYECKUX
npoueccoB. CUCTEMHBIN aHAIIN3.
7. MeToapl aHaIM3a MOBEACHNS] XUMUKO-TEXHOJIOTHYECKUX
nporeccoB. PerpeccuoHHbIl aHamm3.

Cpoku mnposeneHus
(Coznacno
Ka1enoapHomy niamy
npoeeoeHusn
KOHMPOJIbHBIX U
mecmoevix 3a0anuu
oexanama, mecmol
umeeromcs 6 banke
oannvix KbI'Y)
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MeToanyeckue peKOMeHIAMH IJIsI IPenoaaBaTesisi

Jlexiuss — TIaBHOE 3BEHO IUIAKTUYECKOro mukia obOyuenus. EE€ menp 3aknanka
dbyHaaMenTa 171 TOCIEAYIONIET0 YCBOCHUS CTYACHTaMU MaTepHaja METOJIOM CaMOCTOSITEIIbHON
pabotbl. ComeprkaHue JeKIH JOKHO OTBEYATh CIEAYIOUIMM IUIAKTHIECKUM TPEOOBAHUIM:
W3noxeHne Marepraia OT MPOCTOTO K CII0KHOMY, OT U3BECTHOTO K HEM3BECTHOMY
JloruuHOCTh, YETKOCTH U SICHOCTh B U3JIOKCHUN MaTepHala,

Bo3MoxHOCTE TPOOJIEMHOTO HM3JIOKEHHSI, IUCKYCCHM, JAMalora ¢ IeNbl0 aKTUBU3AIHMU
NEeSITETIbHOCTH CTYICHTOB;

Ornopa CMBICIIOBOM YaCTH JICKIMH HA TIOJTHHHBIC (DAKThI, IBIICHUS;

TecHass cCBsI3p HW3JIaraeMoro MaTepuajlla M BBIBOJAOB C Oyaymied mnpodeccHOHaIbHON
NeSITeIbHOCTBIO CTYICHTOB.

[IpenoaBaTens YNTAOIIUH JIEKIIMOHHBIE KYPCHI IOJDKEH UCIIOIh30BATh CYIIECTBYIOIINE
B IIEIArOTUICCKON HAyKe BApPUAHTHI JICKIIUH U HAXOUTh MX MECTO B CTPYKTYpe Ipolecca
O0OyYCHUS yUUTHIBAsI TUIAKTHYCCKHE U BOCIIHUTATEIIHHBIC BO3SMOKHOCTH.

[Tpu uTeHuM NEKIUi BaXKHO TTOMHHUTb, YTO OCHOBHAsI HH(MOpMAIHs iepeaaéres uepes
WHTOHALIMIO. YUUTHIBaTh, YTO MEPBBIA KPU3UC BHUMAHUS CTYACHTOB HacTymaeT Ha 15-20
MUHYTax, BTOpoii — Ha 30-35 MuHyTax. JIEKTOp JOJIKEH UCXOAUTH U3 TOTO, YTO BOCIIPUSTHE
JICKIMIA CTYJCHTAMH MJIQJIIIMX M CTAPIIMX KYPCOB OTIMYAFOTCS MO0 TOTOBHOCTH M YMEHHUIO.

[TosTomy, OT/IMYKE OT JIEKIMH (TPATUIIMOHHON ), OCYIIECTBIISIIONIEeH 00yueHrne Ha YpOBHE O0IIei
OPHEHTHPOBKH B IPEIMETE W METOJOJIOTMH H3y4aeMOW HayKd M OOECHEUYHMBAIOUICH YCBOCHHUE
Marepuaia B JIydlleM CiIydae depe3 ero BOCIPOU3BEICHHE, JJAOOPATOPHBIA MPAKTUKYM, KaK W
caMoCTOATeNIbHAs padoTa, 00ECIEUNBAIOT YCBOCHHUE HA D0Jlee 8bICOKOM YPOBHE.

Jpyroe cyiecTBEeHHOE OTJIIMYHE NPAKTHMUECKUX 3aHATUN OT JIEKIIMOHHBIX 3aKI0YaeTcs B
npeolIajaHIuu cOOCMEEHHOU AKMUBHOLL U NO3HABAMEILHOU 0esIMeIbHOCMU Y4aujuxcs, KoTopas B
MEHBIIIeH CTETIEHN HAMpaBIsIeTCS MPETo1aBaTeIeM.

JlaGopaTopHble 3aHSATHsS B BBICIIEH MIKOJE MpeJHAa3HAYCHBI Ui YTIIYOJIEHHOTO W3YYEeHUS
TEOPETUYECKUX  BOMPOCOB  HW3y4aeMOW  JUCHUIUIMHBI W OBJIAJCHHUS  COBPEMEHHBIMU
IKCMEPUMEHTAILHBIMA METOJaMU HAayKd. OKCIEPUMEHT B BBICHICH MIKOJIE OTIMYACTCS OT
7a00paTOPHOTO MPAKTUKYMa B BBICIIICH IIKOJIE 3HAYUTEIIBHBIM CONUNMCEHUEM MeMO008 00YUeHUs C
Memooamu uzyuaemoll HayKu.

3agaua 1a00paTOPHOro MPAKTUKyMa HE OTPAHUYMBAETCS TEM, YTOOBI pa3bsCHUTH COJIEpPIKaHUE
IpPOrpaMMHOTr0 MaTepuaia, KOTOpoe TOJIKHBI YCBOUTDH CTYJCHTHI, IPHOOPETEHUE CUCTEMBI 3HA-
HUM JTOJDKHO CONPOBOXKIATHCS YMCTBEHHBIM Pa3BUTHEM OOYYaIOIIMXCA. JTO, KaK U3BECTHO, JIBE
CTOPOHBI €IMHOr0 y4eOHOro MpolLecca: YMCTBEHHOE DPAa3BUTHE OCYILECTBIIAETCS B Ipolecce
AKTUBHOW pabOTHI MBICIIM HAJT MATEPHAIIOM, IOCTABIISIEMBIM COZICPYKAaHUEM TIPEIMETA; YCIEITHOE
nproOpeTeHre HOBBIX 3HAHUK BO MHOTOM 3aBUCHT OT JOCTUTHYTOTO YPOBHS pa3BUTHA. [loaTOMy
B 3ajady INpenojaBaTelisi BXOIUT TaKoe H3JI0KEHHE, KOTOpOe BOBJIEKAIO Obl OOydaromuxcs B
YMCTBEHHYIO IIepepaboTKy coo0I1aeMoro MaTepuaia, pa3BuBajgo Obl y HUX yMEHUE HaOI01aTh
SIBIICHUS U JeTIaTh BBIBOJIbI, CPAaBHUBATh U 000011aTh, TPOU3BOIUTH ONEPALIUM aHATIM3A U CUHTE3A,
OCYIIIECTBIISATh UHAYKTUBHBIC U IEIYKTUBHBIE, YMO3AKIIOUEHUS U T. [I.
JIaGopaTopHble 3aHATHUS JOJKHBI ObITh OCHAIIEHBI COOTBETCTBYIOIIMM O00OpYIOBaHHEM,
npubopaMu, XUMHUYECKOM MOCYI0N U peaKTUBAMH.
Ha naGopaTopHBIX 3aHATHSAX CTYAEHTOB HEOOXOIMMO HayduTh: IPAaBUIIBHO
UCIOJIb30BaTh XUMHUUYECKYIO MOCYAY, YMETb OIMCHIBaTh HAOJIOJAEMbIE OIBITHI, COCTaBIAThH
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TaOJMIBI, CTPOUTH I'paUKU, HAXOAUTh I'paMUECcKu pas3iIMuHble IapaMeTpbl U JIeNaTh BBIBOJBI.
Kpatkast cTpyKTypa 1ab0paTOpHBIX 3aHATUH CIeayomas: nepekinika 2 MuH. Y cTHbIH onpoc 10-
15 muH. Beimonnenue sxcnepumenta 40-45 muH. Pacuérsl rpaduku BeiBobI 20-25 MuH. 3ammra
pabots! 10-15 MuH. B 3aBUCUMOCTH OT JUIUTENBHOCTH 3KCIIEPUMEHTA CTPYKTYpa 3aHATUN MOKET
OBITH MHOU

Heo6xonnMo pa3BuBaTh pa3iuyHble (OPMBI CaMOCTOSITEIBHOM DPAaOOTHl CTYIEHTOB U
IOCTOSIHHO 00Yy4aTh X METOJIaM Takoi paboThl. 3ajaHue Ha CAaMOCTOSITEIbHYIO Pa0OTy CTYI€HThI
JIOJDKHBI 110JIy4aTh B Hayaje ceMecTpa, OIPEeIUB CPOKU UX BBIIOJHEHUA U cjaud. (OCHOBHOM
METOJl IPOBEIEHUE CaMOCTOATENbHON PabOThl CTyAEHTa 3aKI4arcsi B paboTe C TEKCTOM
CHEeUMATBbHON JUTEpaTyphl — ydeOHUKaMH, OpOIIOpaMH, CIEHUAIN3UPOBAHHBIMH KYpPHAJIAMHU.
®opmamu OpraHu3ali KOHTPOJIS HaJl CAaMOCTOSITENIbHOM pabOTOM CTYJEHTa OCYLECTBIISIETCS C
MIOMOUIbIO KOJJIOKBUYMA, TECTUPOBAHUSI.

B Haganme cemecTtpa CTYAGHTHI [MOJDKHBI MOJYYUTh TEMATHUECKHUE IUIAHBI JICKIIHH,
71a00PaTOPHBIX 3aHATUN U KOHTPOIUPYEMOM caMOCTOATENbHON padoThl. B minane nabopatopHoro
3aHATHS UMEIOTCS BOMPOCHI, BEIHOCUMBIE Ha KaXKI0€ JabOpaTopHOE 3aHSITHE JJISl BBHIOJHEHUS
SKCIIEPUMEHTAIILHOM YacTH U MPOBEJEHUS OMpoca C yKazaHUEM HEOOXOIUMOU JTuTepaTypsl. B
MJjaHe KOHTPOJIMPYEMOM CaMOCTOATENbHONM pabOThl CTYACHTOB YKa3bIBAIOTCS BOMPOCHI,
BBEIHOCHMBIC Ha KOHTPOJb, HEOOXOIMMAs JUTEepaTypa IS BBIMOJTHCHHS 3TOW paOdOThI M JaThI
nposenenuss KCPC.

MeToauyeckue yKa3aHus JJIsl CTY/I€HTOB.

CTyneHT JOJKEeH MMETh JICKIIMOHHYIO TeTpaib, TETpaab AJs JTaOOPaTOPHBIX 3aHATUH U
TETpajib A CAMOCTOSTENILHON pabOThI 10 TaHHOM TUCIUIUINHE.

CryneHT mocemaer JEKIMU U 3alUChIBAET OCHOBHBIE MOHSTHS, 3aKOHBI, (HOPMYIHI,
YpaBHEHHUS PeakIuil U IPyTryro HeoOX0IuMYI0 HH(POPMAIIHIO.

Ha naGopaTopHbIX 3aHSATHSX CTYAGHT YYacTBYeT B MPOBEIECHHUU OMBITOB, KOTOpHIC
MPEAYCMOTPEHBI TUTAHOM JIA0OPATOPHBIX 3aHATUM. B 11a0opaTopHOM TETpaaud OMHCHIBAIOTCS
pe3yabTaThl OMBITOB: JIENAIOTCS MOAPOOHBIE Pacy€Thl, TpadUKH, 3aMUCHIBAIOTCS YPaBHEHUS
peakIuii ¥ BEIBOJBL. B KOHIIE 3aHATHS CTYJIEHT IOJKEH MTOKa3aTh MPEIoAaBaTelIo JJa00paTOPHYIO
TeTpaab C pe3yJbTaTaMHt HKCIIEPUMEHTA U 3allIUTUTh padoTy.

B 3aBrcHUMOCTH OT XOfa SKCIIEPUMEHTAIbHOW PadOThHI, CTYIEHTHI BHAYANIE WM B KOHIIE
7a00paTOpPHOTO  3aHATUS  OMpAlIMBalOTCA  (TEKYHIUH  KOHTPOJNb). TeKymuid KOHTPOIb
OCYIIIECTBIISIETCSl TI0 BOMPOCAM, BHIHOCUMBIM Ha JaboparopHoe 3aHsATHE (TUIaH J1ab0opaTOPHBIX
3aHATHH).

JInsi  BBITIOJTHEHUST CaMOCTOATENbHOW pPa0OThI MO PYKOBOJCTBOM IPEINOJAaBaTENsI
CTYJICHTBl OTBEYAIOT Ha BOIPOCHI U TIOJYYAIOT HEOOXOIUMYIO KOHCYIBTAIIUIO 10 HHTEPECYIOIITUM
WX BOTIPOCAM.

Ha xadenpe mocraTouyHoe KOMMYECTBO METOAUYECKUX W3JAHUNA JUIsI TOJITOTOBKH
CTYJIEHTOB K TaOOPATOPHBIM 3aHSATHUSM, TECTUPOBAHUIO, PyOS)KHOMY KOHTPOIIO U K3aMEHY.
Memoouueckue pekomenoayuu npu pabome Ha0 KOHCREKMOM 80 6peMA NPOGeOdeHUs TeKUUU

B mporiecce neKIMOHHBIX 3aHIATUHN 11€IeCO00Pa3HO KOHCTIEKTHPOBATh YU€OHBINM MaTepra.
Jlist 2TOrO HWCHONB3YIOTCS OOIIMe M YTBEPAMBINMECS B TPAKTUKE NpPaBHIa, U TMPHEMBI
KOHCIIEKTUPOBAHHUS JICKITUH:

KoncnektupoBanue JIEKIUM BEAETCS B CHENHUAIBHO OTBEICHHOW IJIA 3TOrO TETPaH,
KOKIBIA JUCT KOTOPOW JIOJDKEH HMETh TIOoNs, Ha KOTOPBIX JeNAloTCsi TMOMETKH U3
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PEKOMEHIOBAaHHOW JIMTEPATyphl, AOMOJHSAIOIINAE MaTEpHan MPOCIYIIAHHOM JIEKIUH, a TaKXKe
MOTYEPKUBAIOIINE 0COOYIO BaXKHOCTh TE€X WM MHBIX TEOPETUYECKUX MOJIOKECHUH.

[enecooOpa3Ho 3aMuChIBaTh TEMY U IUIAH JICKIIUNA, PEKOMEHIyEMYIO JINTEPATYPY K TeME.
3anucy pas3zenoB JIEKIUU JOJDKHBI MMETh 3arojOBKH, I0/3arojIOBKH, KpacHble CTpoku. s
BBIJIEJICHUS Pa3/I€JIOB, BHIBOJOB, ONPEAEICHUI, OCHOBHBIX UIE€H MOKHO MCIOJIb30BaTh IIBETHBIE
KapaHJamu 1 GaoMacTepsl.

Ha3BaHHbI€ B JIEKIIMU CCBUIKM Ha IEPBOMCTOUYHUKHU HAJI0 MIOMETUTh HA MOJISAX, YTOOBI IPU
CaMOCTOSITENIbHOW paboTe HaWTH W BOMCaTh HUX. B KOHCIEKTE OCIOBHO 3alMChIBAOTCA
OlpesieIeHus] NOHATUHM, KaTeropuid M 3akoHOB. OcCTajgbHOE AOJKHO OBITH 3allMCAHO CBOUMH
CJIOBaMH.

Kaxnomy cryneHTy He00X01uMO BEIpabOTaTh M MCIOIB30BATh JOIMYCTHMbIE COKPAIICHUS
HauboJsee pacIpOCTPAHEHHBIX TEPMUHOB U MTOHITHH.

Memoouueckue pekomenoayuu no n0020MoeKe K RPAKMUYECKUM 3AHAMUAM

IIpakTnyeckue (CeMHHApCKHUE) 3aHATUA — COCTaBHas 4YacTh Yy4yeOHOro Ipolecca,
rpynmnoBast (GopMa 3aHATUI NpPU AKTHUBHOM Y4YacTHM CTYIEHTOB. [IpakTuueckue 3aHATHA
CHOCOOCTBYIOT YIJIyOJIEHHOMY M3y4eHHMIO Haubojee CIOXKHBIX HpoOjeM HayKd U CiyxkKat
OCHOBHOHM (hOpMOH NOJBEIEHUSI HUTOTOB CaMOCTOATENbHOW paldoThl oOydaromuxcs. Llensro
NPAaKTUYECKUX 3aHATHH SBISIETCS YIIyOJIeHHMEe U 3aKpeIUIeHHEe TEOPETHYECKUX 3HAHHIA,
MOJIyYEHHBIX 00y4YaroIMMUCS Ha JIEKIHUAX U B IPOLIECCE CAMOCTOSTEILHOIO U3YUYEHUs y4eOHOTro
Mmarepuana, a, cJIe0BaTeIbHO, (OPMUPOBAHUE Y HUX ONPEACTICHHBIX YMEHH U HABBIKOB.

B x0/1€ TOATOTOBKY K CEMUHAPCKOMY 3aHSTHIO HEOOXOIMMO ITPOYUTATH KOHCIIEKT JICKIINH,
U3YYUTb OCHOBHYIO JIUTEPATypy, O3HAKOMMUTHCSA C JOIOJHUTEIBbHOW JINTEPATYPOH, BBIIOJIHUTH
BBIJIaHHBIE ITIPENOAABATENEM IIpakTH4eckue 3agaHus. Ilpu 3TOM ydecTs pexkomeHmauuu
npernojiaBaTess U TpeboBaHMs nporpamMmbl. JlopabaTeiBaTh CBOM KOHCHEKT JIEKLIUH, Jieslasi B HEM
COOTBETCTBYIOILNE 3aIIUCU U3 JIUTEPATYPBHI.

XenarenpbHO IIpH MOATOTOBKE K MIPAKTUYECKUM 3aHATHAM IO JUCLUILIMHE OAHOBPEMEHHO
MCIIOJIb30BaTh HECKOJIBKO UCTOYHUKOB, PACKPBIBAIOIINX 33/1aHHBIE BOIIPOCHI.

Ha mnpakTudeckux 3aHATHSIX OOydarolluecss ydarcss IpaMOTHO H3Jlaratb MpOOJIEMBI,
CBOOOJHO BBICKA3bIBaTh CBOU MBICIH U CY)KJI€HUS, pACCMaTPUBAIOT CUTYallH, CIOCOOCTBYIOIINE
pa3BUTHIO TIPO(ECCHOHATBbHON KOoMMeTeHTHocTU. Cleayer MMETh B BUJY, YTO NMOATOTOBKA K
IPAaKTUYECKOMY 3aHSATHIO 3aBHCUT OT (OpPMBI, MECTa MPOBEIEHUS CEMUHapa, KOHKPETHBIX
3aJaHuii U mopy4eHui. DTO MOXeT ObITh HalmMcaHue JI0KJIaza, scce, pedepara (¢ mocaeayromum
uX 00CYX/I€HUEM), KOJUIOKBUYM.

Memoouueckue pekomenoayuu no OPZAHU3AUUU CAMOCHOAMENbHOU PAGOmbl

CamocrostensHas padota (o B.U. [Janro «caMOCTOSTEBHBIN — YEJIOBEK, MMEIONINNA CBOU
TBEp/ble YOSKIEHUS») OCYIIECTBIISETCS PU BeeX popMax 00yUeHHs: OUYHON M 3a0YHOM.

CamocrosiTennpHass paboTa OOyYaOMIMXCS - CIMOCOO AaKTHUBHOTO, IIeJIEHANPaBICHHOTO
nproOpeTeHus CTYJICHTOM HOBBIX JJISl HETO 3HAaHUN U yMEHHH 0€3 HemoCpEeICTBEHHOT0 y4acTus B
3TOM Ipoliecca mnpernojaaBateneil. IloBblIeHHE PO CaMOCTOATENBHOM pabOThl 00yJaIOLINXCS
MIPY MIPOBEICHUU PA3IUYHBIX BHIOB YUYEOHBIX 3aHITHI MPEAIOIaraer:

— ONTHMH3ALMIO METOJOB OOy4YeHHs, BHEIpPEHHE B Y4eOHBIM Mpolecc HOBBIX
TEXHOJIOTUI 00yuYeHHsI, TOBBIMIAOIINUX TPOU3BOJUTENLHOCTh TPYAa NpenojaBaTess, akTUBHOE
UCIIOJIb30BaHUE MH(POPMALMOHHBIX TEXHOJIOTHH, MTO3BONIIONINX 00ydJaronieMycsi B yI00HOe aist
HETo BpeMsI OCBaMBaTh y4eOHBIH MaTepHal;
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—  IIMPOKOE BHEAPEHHUE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHUE METOJMKH IIPOBEACHMS IPAKTUK U HAyUYHO-UCCIIEA0BATEIbCKOM
paboThl 00y4aromuUXCs, MOCKOJIbKY MMEHHO 3TH BUAbI y4eOHOW paboOThl B MEPBYIO OYEpenb
TFOTOBAT OOYYAIOUINXCS K CAMOCTOSITEIbHOMY BBITIOJIHEHHUIO MTPO(eCcCHOHANBHBIX 3a/1aY;

—  MOJEPHM3AIMI0 CUCTEMBl KYpPCOBOI'O U JUIUIOMHOIO IPOEKTUPOBAHHUSA, KOTOpas
JI0JIKHA TTOBBIIIATE POJIb CTYJIEHTA B IO00pe MaTepuaa, IOMCKe yTel peleHus 3a1au.

CamocrosarenbHass paboTa NTPUBOAUT CTYJACHTa K IIOJYYCHHIO HOBOTO 3HAHUS,
YIOPSAOYCHHIO U YTIYOJICHUIO UMEIOIINXCS 3HAHUM, OPMUPOBAHUIO Y HETO MpodheccnoHaNbHbBIX
HaBBIKOB U yMeHH. CamocTosTeTbHas padoTa BBIMOIHSCT P PYHKIIMIA:

—  pa3BUBAIOLIYIO;

—  uH(OPMAIIMOHHO-00yYaOIIYIO;

—  OPUCHTHPYIOIIYIO U CTUMYJIHUPYIOIIYIO;

—  BOCIUTHIBAIOUIYIO;

—  HCCIIEJ0BATEIbCKYIO.

B pamkax kypca BBIIIOJIHAIOTCS CIEAYIOLINE BUJIbI CAMOCTOATEIbHONU PadOThI:

1. TIlpopabGotrka yueOHOro wMmarepuasa (MO KOHCHEKTaM, Yy4eOHOW W Hay4dHOU
JIuTEepaType);

2. BrimonHeHue pa3HOYPOBHEBBIX 3a/1a4 U 3aJIlaHUM;

3. Pabota ¢ TecTamu U BOIIpOcamMu JIJisi CAMOIIPOBEPKH;

4. BplnonHEHHE UTOTOBOM KOHTPOJIBHON pabOTHI.

CryneHTaM peKOMEHYeTCsl C CaMOro Hauajla OCBOEHUS Kypca paboTaTth ¢ IUTEepaTypol U
npeUiaraéMbIMU 33/IaHUSIMHE B ()OpME MOATOTOBKH K OYEPEIHOMY ayIUTOPHOMY 3aHATHIO. [Ipn
ATOM aKTyaJIU3UPYIOTCS MMEIOIIMECS 3HaHMS, a TakXke co3fgaeTcst 0aza JUisl YCBOEHMsI HOBOTO
MaTepuaia, BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYJEHT MOIY4aeT B ayIUTOPUU.

Heo6x011M0 OTMETHTB, YTO HEKOTOPBIE 3aJaHUs AJIs1 CAMOCTOATENBHOM paboThI IO KypCy
UMEIOT ormpeaeseHHyo crnenuduky. [Ipy ocBoeHMHM Kypca CTYIEHT MOXET I0JIb30BaThCs
OubnmoTeKkol By3a, KOTOpas B MOJIHOM Mepe oOecrmeueHa COOTBETCTBYIOUICH IUTEpaTypou.
3HAYUTENIBHYIO TOMOLIb B MOJATOTOBKE K OYEPEIHOMY 3aHATHUIO MOXET OKa3aThb MMEIOIIMICS B
y4e0HO-METOINYECKOM KOMILJIEKCE KPATKUN KOHCHEKT JIeKIMM. OH e MOXET UCI0JIb30BaThCs U
JUISL 3aKpeTIEHUs TIOJyYeHHOro B ayuTopun marepuana. CamocTodTenbHas padoTa CTYJEHTOB
IpelyCMOTpEHa Yy4YyeOHBIM IUIAHOM U BBINOJHSETCS B 00s3aTENIbHOM IOpsIKe. 3aJaHus
MPEJIOKEHBI TI0 KaXA0H U3y4yaeMOW TeMe U MOTYT TOTOBUTHCS WHAUBUAYAIbHO WK B TPYIIIIE.
[To HeoOXOAMMOCTH CTYIEHT MOXET oOpamiarbcs 3a KOHCYNbTAllMeW K IPerojiaBaTelio.
BrlnonHenue 3aganuii KOHTPOJIMPYETCS U OLIEHUBAETCS IPETIOAABATEIIEM.

JUis yCHEmHOro CaMOCTOSITEIBHOTO W3YYEHHs MaTepuana CEroAHs HCIOJb3YIOTCS
pasn4HbIe CpeacTBa OOyueHHs, CpPeIu KOTOPBIX 0C000€ MECTO 3aHMMAal0T MH(OPMAlMOHHBIE
TEXHOJIOTHH Pa3HOT0 YPOBHS U HANPaBIECHHOCTHU: 3JIEKTPOHHBIE YUEOHUKH U KYPCHI JIEKIHH, 0a3bl
TECTOBBIX 3aJaHUl W 3adad. OJEKTPOHHBIM YYEOHHK TMPEACTABISIET COOOM MPOTpaMMHOE
CPEICTBO, MO3BOJISIONIEe MPEACTABUTH AJIS M3YUYECHUS TEOPETUUYECKHIl MaTepual, OpraHu30BaTh
anpoOHpoBaHUE, TPEHAXK U CAMOCTOATEIbHYIO TBOPUECKYIO padOoTy, MOMOTaollee CTYJAeHTaM U
IpenoAaBaTelo OLEHUTh YPOBEHb 3HAHWU B ONpEAENIEHHOW TeMaTHKe, a TaKKe CoJeprKaliee
HEOOXO/IMMYIO CIIPaBOYHYI HMH(pOpPMAIH0. DJIEKTPOHHBIN y4eOHHMK MOKET HMHTErpUpoOBaTh B
ce0e BO3MOYKHOCTH PA3TUYHBIX MEarOrMYECKUX MPOrPAMMHBIX CPEJICTB: 00yUYaIOIIMX IPOrpamMM,
CIIPABOYHHUKOB, YI€OHBIX 0a3 TaHHBIX, TPEHAXKEPOB, KOHTPOIUPYIOIIUX ITPOTPaMM.
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JIst ycmenrHoW OpraHM3aliid CaMOCTOATENIbHONW PabOThI BCE aKTUBHEE MPUMEHSIOTCS
pa3HooOpa3Hbie 00pa3oBaTelIbHBICE PECypchl B ceTu VHTEpHET: CHCTeMbl TECTHPOBAHUS TIO
pa3IMYHBIM  O0JIACTSM, BHUPTYJIbHBIC JEKIWH, JIA0OPaTOPUH, IPH OSTOM IOJH30BATEIIO
A0CTAaTOYHO UMCTH KOMIIBIOTCP M IMOAKIIOYCHUC K I/IHTepHeTy JJIA TOTO, I-IT06IJI CBA3aTbhCA C
npenoaaBareyicM, pellaTb BbIYUCIUTCIBHBIC 3a/1a4d U 110J1YYaTb 3HAHUA. Hcnonp3oBanue cerent
YCUJIMBAET POJIb CaMOCTOSITENIbHONW PAa0OTHI CTYyACHTAa U IO3BOJSET KapJUHAIBHBIM 00pa3oM
W3MEHUTh METOJUKY MPENOIaBaHusI.

CTyneHT MOXeT IoJTy4aTh BCE 3aJJaHHs U METOAMYECKUE YKa3aHUsl Yepe3 CepBep, YTO aeT
€My BO3MOXHOCTh IPHUBECTH B COOTBETCTBHE JIMYHBbIE BO3MOKHOCTH C HEOOXOAMMBIMHU IS
BBINOJIHEHUS paboT Tpyao3arparaMu. CTyJeHT UMEET BO3MOXKHOCTD BBITIOIHSATH paboTy JoMa Ml
B ayautopuu. bonbiioe BocmuTaTensHOE M 00pa30BaTENbHOE 3HAUYEHHE B CaMOCTOSITEIHHOM
yu4eOHOM TpyJie CTyJEeHTa UMEET CaMOKOHTPOJIb. CaMOKOHTPOIb BO30YKIAET U MOAJIEPKABACT
BHUMAaHHUC W HHTCPCC, MOBLIIIACT AKTHBHOCTHL MaMATU W MBINUICHUA, IO3BOJIACT CTYACHTY
CBOEBPEMEHHO OOHApYXUTh U YCTPAHUThH JOMYIICHHbIE OMIMOKA M HEIOCTATKH, OOBEKTUBHO
OTpEeeNIUTh YPOBEHb CBOUX 3HAHUH, MpakTHdeckux ymeHuil. Camoe JOCTYIHOE W IMPOCTOE
CPEICTBO CAMOKOHTPOJIS C MPUMEHEHUEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH -
3TO Psifl TECTOB «ONn-line», KOTOPBIE MO3BOJISIIOT B PEKUME peaibHOr0 BpEMEHH OINPENeIUTh CBOU
YPOBCHL BJIAaACHHUA IMPECAMCTHBIM MATCPHAJIOM, BBIABUTH CBOU OHII/I6KI/I U IOJYYUTH
PEKOMEHIALUK IO CaMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypoii

Bcro nureparypy MOXKHO pa3/ieliuTh Ha YYEOHMKH M y4eOHbIC MOCOOUS, OpUTHHAIbHBIE
Hay4Hble MOHOTrpauYecKre MCTOYHHMKH, HayuyHble MyONMKalUU B MepHoAnYecKor nevatu. M3
HUX MOXXHO BBIJICIUTh JIUTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), IOMOJHHUTEIbHYI0 U
JAUTEpaTypy Uil yriyOJIeHHOTO U3YUYEHUS TUCIUIINHBI.

M3yueHne JUCHUIUIMHEI ClIeyeT HaUuHaTh ¢ y4eOHHMKaA, TOCKOJIbKY YUeOHHMK — 3TO KHUTA,
B KOTOPOM M3JI0KEHBI OCHOBBI HAYYHBIX 3HaHUH 10 ONPEEIEHHOMY IIPEIMETY B COOTBETCTBUU C
LEJSIMU U 33JJadaMU 00Y4€HHUs, YCTaHOBJIEHHBIMHU MPOTPaMMOH.

[Ipu pabore ¢ nuTeparypoil HEOOXOAMMO YUYUTHIBATH, YTO MUMEIOTCS Pa3IUYHbIE BUIbI
YTEHMS, U KKl U3 HUX UCIOJIB3YETCS Ha OMPE/IENIEHHBIX ATalax OCBOEHUS MaTepuaa.

IIpedsapumenvroe YT€HNE HAMIPABICHO HA BbISIBIIEHUE B TEKCTE HE3HAKOMBIX TEPMHHOB U
MIOMCK MX 3HA4YEHUs B CIIPABOYHOM IUTEepaType. B 4acTHOCTH, TpH YTEHNU yKa3aHHOM JINTEpaTyphl
HE00X0IMMO MOJIPOOHEHIINM 00pa30M aHAIU3UPOBATH TOHATHS.

Ck603HO€e umeHue IPEANoNaraeT MpoYTEHUE MaTepraia OoT Hadana 10 KoHua. CKBO3HOE
YTEHHE JTUTEepaTyphl U3 MPUBEIECHHOTO CIIHCKA JAET BO3MOXHOCTh CTYAEHTY CPOPMUPOBATH CBOJT
OCHOBHBIX TTOHSTUH U3 U3y4aeMOil 00JaCTH M CBOOOHO BJIAJIETh UMH.

Bvibopounoe — Ha060POT, UMEET LENbIO MOUMCK U 0TOOp MaTepuana. B pamkax naHHOTO
Kypca BIOOpOUHOE UTE€HHUE, KaK CII0COO OCBOEHUS COJIEpKaHus Kypca, TOJKHO UCIIOIb30BaThCS
IIPY NTOATOTOBKE K MPAKTUYECKUM 3aHATHUSAM 110 COOTBETCTBYIOIUM Pa3eiiaM.

Ananumuueckoe umenue — 3TO KPUTHUECKUH pa30op TeKCTa C MOCIHEAYIOIIUM €ero
KOHCIIeKTUpOBaHHeM. OCBOEHHE yKa3aHHBIX MOHATHH Oyner Hambosnee 3(h(HEKTUBHBIM B TOM
cilyyae, eciii Py YTEHUHU TEKCTOB CTYJEHT OyJeT 3a7aBaTh K 3TUM TEKCTaM BOIPOCHL. YacTb U3
3TUX BompocoB cpopmynupoBaHa B POC B nepeuHe BonpocoB s cobecenoBanus. IlepeueHn
9THX BONPOCOB OI'PAaHUUEH, T0O3TOMY BaKHO HE TOJBKO COZAEP)KaHUE BOIIPOCOB, HO CaM MPUHIIMII
OCBOCHMS JIUTEPATYPHI C TIOMOLIBIO BOIIPOCOB K TEKCTAM.
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Henbto usyuaroujeco uTeHUs ABIAETCSA ITYOOKOE M BCECTOPOHHEE NMOHUMaHHUE yuyeOHOU
uHpopmanuu. ECTh HECKOIBKO MPHUEMOB H3yJarOIIEro YTCHUS:

1. UreHue mo ajropuTMy NpearnonaraeT pazouenue nHopmanuu Ha OJOKH: Ha3BaHUE;
aBTOp; WCTOYHUK;, OCHOBHAs WJEs TEKcTa; (DaKTHUECKUW MaTepuai;, aHadu3 TEKCTa ITyTeM
COIIOCTABJICHHA UMCIOIIUXCA TOUCK 3pCHUA 110 paCCMaTpruBACMbIM BOIIPOCAM; HOBH3HA.

2. Ilpuem nmocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIICAYIOIINN alrOpUTM:

- MCIJICHHO MMPOYUTATh TCKCT, CTaApasACh NOHATH CMBICII U3JIOKCHHOTO;
—  BBIICIUTH KIIIOYEBBIE CIIOBA B TEKCTE;
—  IOCTapaThCs MOHATH OCHOBHBIEC UJIEH, MOATEKCT U OOIIMI 3aMbICEN aBTOPA.

3. IlpueM Te3upoBaHMs 3aKiI04yaeTcs B (OPMYJIUPOBAHUU TE€3UCOB B BUJE MOJIOKECHHM,
YTBEPKACHUI, BHIBOJIOB.

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

Baxxnoli coctapistomieid g1000T0 COJMIHOTO HAYYHOTO H3JAHUS SIBIISIETCA CIHMCOK
JUTEpaTyphl, Ha KOTOPYIO cChbUIaeTcsi aBTOp. lIpy BO3HMKHOBEHMHM HWHTEpeca K KaKOM-TO
o0cyxaeMoii B TEKCTE MPoOJIeMe BCeria €CTb BOZMOKHOCTh OOPATUTHCS K CIIUCKY OTHOCAIIEHCS
K Hel nutepatypsl. B aToM citydae Bes mpoOsiema kak Obl pa3duBaeTcs Ha COCTaBISIONINE YACTH,
KaXKIasi U3 KOTOPBIX MOXKET U3ydaTbCs OTAETIBHO OT Ipyrux. [Ipu 3ToM BaKHO HE TEpsTh U3 BUAA
00111 KOHTEKCT U He TOTPYKaThCs YPE3MEPHO B AETAJH, TOTOMY YTO TAKUM 00pa30M MOYKHO HE
YBHUIACTH I'NIABHOT'O.

[ToaroroBka K sK3aMeHy JIOJDKHA MPOBOAMTHCS HA OCHOBE JICKIIMOHHOTO Marepuala,
MarcpHrajia NpakKTHYCCKUX 3aHATHHN C O6$I3aTeJII)HI)IM 06paHIeHI/ICM K OCHOBHBIM y‘-Ie6HI/IKaM 110
Kypcy. DTO HO3BOJUT UCKIIIOUUThH OUIMOKHM B MOHUMAHUU MaTepuaa, O0JEerduT €ro OCMbICIICHUE,
MIPOKOMMEHTUPYET MaTepral MHOTOUUCIEHHBIMU TPUMEPAMH.

Memoouueckue pekomenoayuu 011 nOO20MOEKU K IK3AMEHY:

DOk3aMeH sBisieTcst (OpMON UTOTOBOrO KOHTPOJIS 3HAHUN U YMEHMH OOydaroUIuxcs IO
JAHHOW JMCLMIIIMHE, IOJYYEHHBIX Ha JIEKUUAX, NPAKTUYECKHUX 3aHATHSAX M B Ipolecce
camMoCTOsITeNNbHOM paboThl. OCHOBOM Ui ONpENENeHUs OLEHKU CIYXHUT YPOBEHb YCBOCHHS
oOydJaronMucs Marepuaia, MpeaIyCMOTPEHHOTO JaHHOM paboueil mporpammoit K sk3ameny
JOTyCKAIOTCS  CTYJIEHThI, HaOpaBmme 36 u Oonee OayioB MO HTOraM TEKYIIETO |
IIPOMEXKYTOUHOT0 KOHTpoJisi. Ha ak3ameHe cTyneHT MokeT HabpaTh oT 15 no 30 Gamios.

B mepuox moAroToBKM K 3K3aMeHy oOOydaroliuecsi BHOBb oOOpamaroTcs K y4eOHO-
METONYECKOMY MaTepUaly U 3aKpPEIUIAIOT IPOMEXKYTOUHBIE 3HAHUS.

[TonroToBka oOyyaromerocst K 3k3aMeHIl BKJIIOYaeT TPH dTarna:

—  caMocCTosTeNIbHas paboTa B TEUEHHE CEMECTPa;

—  HeNocpeICTBEHHas MOATr0TOBKA B JHH, IPEIIIECTBYIOLINE SK3aMEHY 110 TeMaM Kypca;

— TOATrOTOBKA K OTBETY HA dK3aMEHAIIMOHHBIE BOIIPOCHI.

[Ipu moaroToBke K 3K3aMeHy 00ydYarolIUMCs 11€JIeCO00pa3HO MCMHOIb30BaTh MaTepualbl
JeKUuH, y4yeOHO-METOJUYECKHEe KOMIUIEKChl, HOPMAaTHUBHBIE JIOKYMEHTBI, OCHOBHYI U
JIOTIOTHUTEIIBHYIO JIUTEPaTypy.

Ha sk3amen BbIHOCUTCSI MaTepuan B 00beMe, IPeTyCMOTPEHHOM pabouel mporpammon
y4eOHOI TUCIMITIIMHEI 32 ceMecTp. DK3aMeH IPOBOIUTCS B MUCHbMEHHOM / YCTHOH (opme.

[Ipu mpoBeneHun Sk3aMeHa B MUChbMEHHOW (YCTHOH) (opme, BemyImii mpernoaaBaTeib
COCTaBJIIET SK3aMEHAIIMOHHBIE OWJIETHI, KOTOpPBhIE BKJIIOYAIOT B CeOs: TECTOBBIC 3a/IaHUS;
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TEOpETUYECKHE 3aJaHus; 3aJayd WM cuTyauun. DopMynHpoBKa TEOPETHUECKUX 3a/JaHus
coBmaiaeT ¢ GopMyYITHPOBKOM MEepeUHs K3aMEHAIIMOHHBIX BOIIPOCOB, JOBEICHHBIX JIO0 CBEICHUS
o0yyaromuxcsi HakaHyHe SK3aMeHalMoHHOW ceccun. ConeprkaHue BOIPOCOB OJHOTO Owuiera
OTHOCHUTCS K Pa3IMYHBIM pa3JieliaM MpoTrpaMMbl ¢ TEM, YTOOBI 00Jiee MOJIHO OXBATUTh MaTepHall
y4eOHOU JUCHUTIIIMHBI.

B ayautopuu, rae npoBOIUTCS YCTHBIM 3K3aMeH, JOKHO OJTHOBPEMEHHO HaXOAUTHCS HE
0oJjiee MECTH CTYIEHTOB Ha OJHOIO IpPErojAaBaress, IpUHUMAIOIIero sk3ameH. Ha moaroroBky
OTBETa Ha OUJIET HA HK3aMEHE OTBOJIUTCS 45 MUHYT.

[Ipu npoBeneHIM MMCBMEHHOTO SK3aMeHa Ha paboTy OTBOIUTHCS 60 MUHYT.

Pe3ynbrar ycTHOrO (IMCbMEHHOT0) 3K3aMEHa BHIPOKACTCS OLIEHKAMU:

Ouenxa «omauunon—om 91 0o 100 6an106 — TeOpETUECKOE COJIEPIKAHUE KYpca OCBOCHO
TIOJTHOCTBIO, 0€3 TIPOOEIIOB, HEOOXOIMMBIE TIPAKTUUECKUE HABBIKK PAa0OTHI C OCBOCHHBIM MATEPHATIOM
copmmpoBanbl. Bee npemycMoTpeHHbIe porpaMMoi 00ydeH s yaeOHBIC 3a/JaHusI BBITIOJHEHBI, KA9eCTBO
UX BBIIIOJIHEHHS OLIEHEHO YMCIIOM OaslyioB, OJIM3KUM K MaKCHMaTbHOMY. Ha sk3amMeHe cTyieHT
JIEMOHCTPHUPYET NITYOOKHE 3HAHHS TIPELyCMOTPEHHOT'O MPOrpaMMOi MaTepuaa, yMeeT YeTKO, TAKOHUYHO U
JIOTWYECKH TIOCIIEZIOBATENBLHO OTBEYATh Ha TIOCTABJICHHBIE BOIIPOCHL.

Ouenka «xopouion —om 81 00 90 6an7106 — TEOPETIUECKOE COZIEPHKAHKE KYpca OCBOCHO,
HEOOXO/IMBIE MPAKTIHYECKHE HABBIKK PA0OTHI C(hOPMHUPOBAHBI, BBINOTHEHHBIE yUeOHbIE 3a/1aHMsI COZIepKaT
HE3HauMTelbHbIE OIMOKU. Ha sK3aMeHe CTy/IeHT IEMOHCTPUPYET TBEPOE 3HAHKSI OCHOBHOIO
(porpaMMHOI0) MaTepyasia, yMeeT 4YeTKo, IpaMOTHO, Oe3 CYIIIECTBEHHBIX HETOUHOCTEHM OTBEYATh Ha
IOCTABJICHHbIE BOIIPOCHL

Ouenka «yooenemeopumenvno» — om 61 0o 80 6ann06 — TEOPETUUECKOE COAECPIKAHUE
Kypca OCBOEHO HE IMOJIHOCThIO, HEOOXOUMBbIE MPAKTUYECKHNE HABBIKU PabOTHI C(HhOPMHUPOBAHBI
YaCTUYHO, BBHIMIOJTHEHHBIE yueOHbIE 3aaHus coJepKaT rpyOsie ommOku. Ha sk3ameHe cTyneHT
JEMOHCTPHUPYET 3HAHHE TOJHKO OCHOBHOT'O MaTepuaia, OTBETHI COAEpkaT HETOUYHOCTH, ClIabo
apryMEeHTHPOBAHbI, HAPYIIIEHA MOCIEeI0BATEIbHOCTh H3I0KEHHS MaTepraa

Ouyenka «neyooenemeopumenvhno» — om 36 0o 60 6annoe — TeopeTUIECKOe
coJiepKaHne Kypca He OCBOCHO, HE0OXOAMMbIE TPAKTUIECKHE HABBIKA PAOOTHI HE
c(hopMUpPOBaHbI, BEITIOJIHEHHBIC YUeOHBIE 3aJJaHuUs CO/IEPKAT TPyObIe OMUOKH, TOMOJIHUTEITbHAS
caMmocTosiTeNbHas paboTa HaJl MaTepHalIOM Kypca He IPUBE/ET K CYIIECTBEHHOMY MTOBBIIICHUIO
KauecTBa BBIIIOJIHEHUS yUeOHBIX 3a1aHuii. Ha sk3aMeHe CTyIeHT JeMOHCTPHUPYET He3HAHHE
3HAUUTENBHON YaCTH MPOrPaMMHOTO MaTepHana, CyllleCTBeHHbIE OIIMOKH B OTBETaX Ha
BOIPOCHI, HEYMEHHE OPUEHTHPOBATHCS B MaTepHalie, HE3HAHUE OCHOBHBIX MOHSATHI
JUCITUTLIAHBI

6. Meroauyeckue MaTepHaJibl, ONpene/silOlIMe NPoUeIypPbl OLEHUBAHUS 3HAHWIA,
YMEHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH

MaxkcumanbHas cymma (100 6amnoB), Habupaemasi CTyJJ€HTOM IO AUCIUITIMHE BKIIOYAET
JIBE€ COCTaBJISIOLINE:

— nepeas cocmasnAowias — OIEHKAa PEryISpPHOCTH, CBOEBPEMEHHOCTM U KadyecTBa
BBITIOJTHEHHSI CTYACHTOM y4eOHOW paboThl MO M3YYEHHUIO IUCIUIUIMHBI B TEYECHHE MepHoja
W3YYCHUS TUCITUILINHBI (CEMECTpa, WIH HECKOIBKUX ceMecTpoB) (cymMa — He 6onee 70 6aimoB).
bambl, xapakTepusyromme ycreBaeMoCTh CTYACHTA 10 AUCIUILIINHE, HAOUPAIOTCS UM B TCUCHUE
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BCETO Meproia O0yUSHHS 32 U3YUEHHUE OTICIBHBIX TEM M BBITIOJHEHUE OT/ACTBHBIX BUAOB padoOT.

— emopas cocmaeisawas — OlleHKa 3HaHUH CTYJICHTA 0 pe3yabTaTaM MPOMEKYTOUHON
arrectanuu (He 6om1ee 30 —6amioB).

Kputepuem oreHkn YpoBHS CHOPMHPOBAHHOCTH KOMIICTCHIIMA B paMKax Y4eOHOH
nucuuruiel «YPDA» B VIII cemecTpe sBIsieTcs: IK3aMeH.

OOmuit 6amn Tekymero W pyOeKHOTO KOHTPOJIS CKIAIbIBACTCA U3  CIEAYIOUIUX
COCTaBIISIONIUX MpHIOKeHHe 2. B Teuenne yueOHOro mporecca CTyAeHT 00s13aH OTYUTATHCS 110
TEOPETUIECKOMY MAaTePUAITY U MPAKTUICCKUM 3aHSATUSIM: ONPOCH], HHIUBUIYaTbHBIC 3aaHHS.

I[envto npomesicymounvix ammecmayuil 0 TUCIUTUTAHE SIBJISIETCS OI[CHKA KauyecTBa
OCBOCHHS JUCIUTUTMHBI 00y4JarOIMMUCS.

Kpumepuu oyenku kauecmea oceoenus OucyuniuHsl

Ouyenka «omauunon— om 91 0o 100 6annoe — TeopeTHUECKOE COACPKaHUE Kypca
OCBOEHO IOJHOCTBIO0, 6€3 Mpo0eIoB, HEOOXOIMMBbIE TPAKTUUYECKHE HaBBIKU PAOOTHI C
OCBOCHHBIM MaTepualioM chopMupoBansl. Bce mpeaycMoTpeHHbIE IPOTpaMMOil 00ydeHus
y4eOHbIE 3aJaHHsI BBITIOJIHEHBI, KAYeCTBO UX BBHIMIOJIHEHUS OIICHEHO YHCIIOM 0aJlIoB, OJIM3KUM K
MakcUMajgbHOMY. Ha sK3aMeHe CTyeHT JEMOHCTPUPYET TITyOOKHe 3HAHUS MPEAyCMOTPEHHOTO
pOrpaMMoOil MaTtepuala, yMeeT YeTKO, JAKOHUYHO U JIOTUYECKU MOCIe0BaTEIbHO OTBEUaTh Ha
MOCTaBJICHHBIE BOMPOCHI.

Ouenka «xopouto» —om 81 00 90 6ann06 — TeOpETUYECKOE COZIEPKAHUE Kypca
OCBOEHO, HE0OXO0/IMMBbIE MPAKTUYECKHE HABBIKU PabOTHI CHOPMUPOBAHBI, BHITTOIHEHHBIE
yueOHbIe 3aJaHHsI COJIEpKAT He3HAUUTENNbHbIe omNOKH. Ha SK3aMeHe CTyIeHT IEMOHCTPUPYET
TBEPJI0€ 3HAHUS OCHOBHOTO (TIPOTPaMMHOT0) MaTepraia, yMeeT YeTKO, TPaMOTHO, 0e3
CYIIIECTBEHHBIX HETOYHOCTEH OTBEYATh HA IMOCTABJICHHBIE BOTIPOCHI.

Ouyenka «yoosnemeopumenvno» — om 61 0o 80 6an106 — TEOPETUIECKOE COIEPKAHNE
Kypca OCBOEHO HE IMOJIHOCThIO, HEOOXOIUMBIE MPAKTHUUECKHUE HABBIKH PAOOTHI C(HOPMHUPOBAHBI
YaCTUYHO, BBHIMIOJTHEHHBIE yueOHbIE 3aJaHusl coJepKaT rpyOsie ommOku. Ha sk3ameHe cTyneHT
JEMOHCTPHUPYET 3HaHHE TOJHKO OCHOBHOT'O MaTepuana, OTBETHI COAEpKAT HETOYHOCTHU, Clabo
apryMEeHTHPOBAHbI, HAPYIIIEHA MTOCIEI0BATEILHOCTh H3JI0KEHHS MaTepHraa

Ouyenka «neyooenemeopumenvno» — om 36 00 60 6annoe — TEOPETUIECKOE COJEPIKAHNE
Kypca HE OCBOCHO, HEOOXOAMMBIE IPAKTHYECKHE HaBBIKM paboThl He chopMUpOBaHHI,
BBITTOJIHEHHBIE YUEOHBIC 3aJJaHHS COJIEPIKAT IPyObIe OIMOKH, JONOTHUTEIbHAS CaMOCTOSTEIIbHAS
paboTta HaJx MarepHaioM Kypca HE TPHUBENET K CYIIECTBEHHOMY IIOBBIIICHHIO KayecTBa
BBHITIOJTHEHMS Y4eOHBIX 3aaHuil. Ha sk3aMeHe CTyIeHT JEeMOHCTPHUPYET He3HAHUE 3HAYUTEIbHOU
YacTH MPOrpaMMHOTO MaTepualia, CYIIeCTBEHHbIE OMMOKM B OTBETaX Ha BOMPOCHI, HEYMEHUE
OpPUEHTUPOBATHLCS B MaTepuaie, HE3HaHNE OCHOBHBIX MOHSATUIN JUCIUTUIHHEL.

B cootBeTcTBUYM € pEUTUHTOBOM CUCTEMOM TEKYIIIMII KOHTPOJIb MPOU3BOAUTCS TPU pa3a B
TEYEHHE CeMecTpa MyTeM OalJIbHOM OLIEHKM KayecTBa YCBOCHHS TEOPETHYECKOro Marepuala
(OTBETHI Ha BOITPOCHI) U PE3YIHTATOB MPAKTHYECKON AEATETHHOCTH (pelieHre 3aa4, BHIMOTHEHNE
3aJIaHAM, peIIeHUE MPOoOIIEM).

[IpomexxyTounasi arrectanmsi (3a4eT) MPOW3BOAMTCS B KOHIIE CEMECTpa TakKe MyTeM
OarTbHOM OIeHKH. ITOTOBBIN PEUTHHT OmpeAenseTcss CYMMHUPOBAaHUEM OalJIOB TEKYIIEH OIEHKH
B TCUEHHUE CEMECTpa M 0AJIJIOB MPOMEKYTOUYHOM aTTECTAllMM B KOHIIE CEMECTpa IM0 pe3ylbTaTamM
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9K3aMeHa. MakCcHMalbHBIN UTOTOBBIA peUTHHT cOOTBETCTBYET 100 Gamtam (60 — TexyIias orieHKa
B cemecTpe, 40 — mpoMeKyTOoUHas aTTecTalus B KOHIE CEMECTPA).

OreHka pe3yabTaTOB CAMOCTOATENBHOM paboThl OpraHu3yeTcs Kak eJUHCTBO IBYX (GOpM:
CaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI IPENO01aBaATE.

CaMOKOHTpOJIb 3aBHCHUT OT OIPEAEIEHHBIX KauecTB JIMYHOCTH, OTBETCTBEHHOCTH 3a
pe3yJbTaThl CBOETO O0yUYeHUSs, 3aMHTEPECOBAHHOCTU B IMOJIOKUTEIHLHOU OILEHKE CBOEro TPy/a,
MaTepuaibHBIX M MOPAJIbHBIX CTUMYJIOB, OT TOrO HACKOJIBKO OOydaeMblii MOTHBHUPOBAaH B
JOCTHKEHUHN HAWITy4YIIMX Pe3yJabTaToB. 3a/iaya MperojaBaressi COCTOMT B TOM, YTOOBI CO3/1aTh
YCIIOBUSL JJIs BBIMOJHEHHUS] CaMOCTOSITEIbHONW pPalbOThl (y4eOHO-METOAMYECKOe OOecreueHue),
NPaBUIBHO HCIIOJIB30BaTh Pa3IMUHBIE CTHUMYIIBI JUIs peain3alud 3TOH paboThl (pedTuHroBas
CUCTEMA), MOBBIIIATH €€ 3HAYMMOCTh M I'PAMOTHO OCYIIECTBJSATH KOHTPOJIb CaMOCTOSITEIIbHON
JESITEIIbHOCTH cTyneHTa (POH OLIEHOUHBIX CPEICTB).

Kpumepuu ¢hopmuposanusn ouenok no npomexcymounoi ammecmayuu:

«omauyno» ( MoJiy4aroT oOyuaroluecsi, KOTOpble CBOOOJHO
OpUEHTHUPYIOTCS B MaTepualie U OoTBevaroT 0e3 3arpyaHeHuil. OOydammuics CrnocoOeH K
BBITIOJTHEHHUIO CJIOKHBIX 33/IaHU, TTOCTAaHOBKE Lieei U BhIOOpe myTel ux peanusanuu. Padora
BBITIOJIHEHA MMOJTHOCTHIO O€3 omuook, pemeno 100% 3amay;

0amioB) —

«xopowo» (_ Oaia) — mody4yaroT OOydarouiuecs, KOTOPhle OTHOCHTEIIBHO TMOJHO
OPUEHTHPYIOTCSI B Marepuaie, OTBEYal0T 0e3 3aTpyJHEHHH, JOMYCKAIOT HEe3HAYUTEIhHOE
KOTM4YeCTBO ommOoK. OOydJaromuiics CrocoOCH K BBITIOJHEHHUIO CIIOXKHBIX 3amaaHuid. Pabora
BBINOJIHEHA MTOJIHOCTHIO, HO MMEIOTCS He OoJiee OJHOI HerpyOoi omuOKH U OAHOTO HEJ0YeTa, He
Oonee Tpex Hemo4eToB. JlomyckaroTcs HE3HAYUTENbHbIE HETOUYHOCTH NpPHU PEIIeHUW 3a/ad,
pemeno 70% 3anay;

«yooenemeopumensvno» ( OanjoB) — MONy4yarOT oOydarolyecs, y KOTOPBIX
HE/IOCTaTOYHO BBICOK YPOBEHb BIAJICHMS MaTepuasoM. B mporecce oTBeta Ha 3K3aMeHe
JIOMYCKAIOTCS OLIMOKM U 3aTpyJHEHUs NMPU U3JI0KEeHUU Marepuana. OOyyaromuics NpaBUIIbHO
BBITNIOJIHWI HE MeHee 2/3 Bceil paboThl WM JOMYCTHI He Oosiee 0HOM rpyOoi OIMOKH U ABYX
HEJI0UeTOB, He Ooyiee OHON TpyOOW M OIHON HerpyOoil omuOku, He O0Jee TpeX HEerpyObIX
omuOO0K, 0JTHOM Herpyooit. O0yUaromuics 3aTpyAHIETCS ¢ MPABMIIBHON OLIEHKOM MPEITI0KEHHOM
3a/1auu, JaeT HETOJIHBIN OTBET, pemeHo 55% 3aaauy;

«Heyooenemeopumensvnoy ( 0auioB) — TMOMy4yarOoT oOyvaromuecsi, KOTOpbIe
JIONYCKAIOT 3HAuuTesbHble OomuOKK. OOydaromuiics HMeeT JMIIb HadalbHYIO CTENeHb
OpHUEHTaIuK B MaTepuaie. B pabore uncio ommboK U HeJOYETOB MPEBBICUIIO HOPMY ISl OLIEHKU
3 WM NpaBUIIBHO BBIMOJHEHO MeHee 2/3 Bceil paboThl. OOyyaromuiicss JaeT HEBEpHYIO OLEHKY
cuTyaruu, pemieHo meree 50% 3amay.

KOHMO3UWIIMOHHBIX MaTCpHUaIoB

TEXHOJIOTUYCCKUMHU ITpoLEeCCaMn

IKC-1 - Cnocoten | UHAUKATOPBI JOCTUXKEHUS | YcTHbll ompoc Ha
OpraHU30BBIBATH Bnapeer: Meronamu yrpaBieHUS MPaKTUYECKUX
aHAJTUTUYECKHH KOHTPOJIb | XUMHKO-TEXHOJIOTHUECKUMHU 3aHATHUAX

ITaNoB pa3paboTKu | CUCTEMaMH U METOJaMHU [Iposepka
MOJIMMEPHBIX peryaupoBaHus XUMUKO- BBITIOJIHSIEMBIX paboT

3amura

C 3aJaHHBIMA CBOMWCTBaMH, | YMeeeT: BBITIOJTHSIEMBIX paboT
YIIPaBIISATh METOIaMH Hu ONpeAesiTh OCHOBHBIC 3a4eTr

CpEeACTBAMU MPOBEJICHUS | CTATUYECKUE U JUHAMUYECKUE

HCCIICTOBAHUIA. XapaKTEPUCTUKHA OOBEKTOB,
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T[IKC-1.1 - Cnocoben

OpraHnu30BbIBATH
AHATUTUYICCKHIA KOHTPOJIb
3TaroB pa3paboTku
HOJIMMEPHBIX

KOMITO3MITMOHHBIX MATCPUAJTIOB
C 3aJlaHHBbIMH CBOMCTBaMH.

IIKC-1.2 - Crocoben
YIPAaBIIATH METOIaMH u
CpeacTBaMu IPOBEIICHUS
HCCIICIOBAaHMH TTPH pa3padoTKe
MTOJINMEPHBIX
KOMITO3HIIMOHHBIX
MaTEepHUAJIOB.

I[IKC-2 - Cnoocoben K
YIIPaBICHUIO POEKTaMHU

HAYYHO-TEXHHUYCCKOM
pa3paboOTKU H WCTIBITAHUSMU

HOBBIX MTOJIMMEPHBIX
MaTepHAaJIOB

[IKC-2.1 - Omnpenensier
BO3MOYKHEIE HaIpaBIICHUS
pa3BHUTHS HAy4YHO-
TEXHUYECKOM pa3paboTKu
HOBBIX MTOJIMMEPHBIX
MaTepHasoB

IIKC-2.2 - CocraBusgeT oOmmii
IUTaH HCCIEeN0BaHUN H

JleTalbHBIE IJIAaHBI OTIEIbHBIX
CTaIuii HAYYHO-TEXHUYECKOU
pa3zpaboTku MOJIMMEPHBIX
MaTepuaioB

BBIOMpATh PAllMOHATILHYIO CUCTEMY
pEeryJIMpOBaHuUsl TEXHOJIOTHYECKOTO
rpolecca, BhIOMpaTh KOHKPETHHIE
THUIIBI TPUOOPOB VISl AMATHOCTUKU
XUMHUKO-TEXHOJIOTUYECKOI0 MPOIIECCa;

MTOJIb30BaThCs 0a30BOMU
TEPMHUHOJIOTUEN, OTHOCALLYSICS K
OCHOBHBIM IIpOIIECCaM U allaparam
XUMHUYECKOM TEXHOJIOTHH,

paboratb co CIIPaBOYHOM

JUTEPATYpOnt — Ta0JIUIaMu,
pacueTHBIMH JIrarpaMMamMu u
HOMOI'paMMaMu, KOTOPELIC

NpeaHa3HaYEHbI IUIA 00paboTKn
pe3yJIbTaTOB J1ab0OpaTOPHBIX padoT, a
TAKKE JIJIS PEHICHHUS TEXHOJIOTHUSCKHUX
3a7a4

3Haer:

OCHOBHBIC ITOHATHUS TCOPHH
YIIPaBJICHUS, CTATUYECKUE U
JTUHAMHYECKHE XapaKTePUCTHKH
00BEKTOB U 3BEHBbEB YIIPABJICHUS,
OCHOBHBIE BHbI aBTOMAaTHYECKUX
CUCTEM peFYJ'II/II)OBaHI/ISI 1 3aKOHBI
yIpaBIEHUS, TUTIOBBIE CUCTEMBI
ABTOMATHUYCCKOT' O praBHeHI/ISI B
XUMHYECKON TPOMBIIUIEHHOCTH,
MECTOAbBI 1 Cp@I[CTBa OINArHOCTUKHU U
KOHTPOJISI OCHOBHBIX
TCXHOJIOTUYCCKUX napaMeTpOB;

OCHOBHEIE TEXHOJIOTHYECKHE
KpuTepun 3(PGEKTUBHOCTH XHUMHKO-
TEXHOJIOTHYECKOTO TIpolecca M HX
MaTeMaTHYeCKOE BBIPAKECHUE;
HOpPMATHUBHBIE JOKYMEHTHI TI0 OXpaHe
Tpyaa (F'OCTe1) ®m  TpyAOBOTO
3aKOHOJATENLCTBA ISl BBIBJICHUS |
yCTpaHEHUs HETOJAI0K.

7. YHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUITVINHbI

(MOJYJIS)
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7.1 Ocnosnasa numepamypa

1. OmenkoB A. [O. Cucrembl aBTOMATHYECKOIO YIIPaBICHMs: TeOpHUsl, NPHUMEHEHMe,
moaeanpoBanne B MATLAB: UsnarenscrBo: "Jlans", U3nanue: 2-e u3fd., uchp. U JAOI ,
2013r. 208 ¢

2. [Tamenko @.®. [lukuna I.A. OcHOBBI MOJEJUPOBAHHSI IHEPreTHYECKHUX O00BHEKTOB:
W3narensctBo: "®Ousmarnut" , 2011r. 464 ctp.

3. CamoiunoB H.A. [Tpumepsl 1 3aaun 1o Kypcy MaremMaTnyeckoe MoJieJiIMpOBaHNe XMMHKO-
TeXHOJIOTHYecKuX npoueccon: M3a.: "Jlans" U3nanue:3-e uza., ucnp. U gon., 2013r., 176
CTp.

4. Xapnammuau X.O.00masi XUMH4YecKasi TeXHOJOrusa. MeTom0JI0rusi NMPOEeKTHPOBAHMS
XHMHUKO-TEXHOJIOTHYeCKUX mpoueccoB: HM3natensctBo: "Jlawp", W3manme: 2-e wuzf.,
nepepad., 2013r. 448 c.

5. Memankun B. I1.,byrycos O. b. KomnblorepHasi oneHKka BO31efiCTBHS HA OKPYKAIOILYIO
cpeay MarucTpajbHbIX TPYOONPOBOAOB: YueOHoe nocooue, M. UHOPA-M, 2012r.

7.2 [lonoanumenvnasn numepamypa

1. Pusnnuenxo I'.1O., Py6un A.b. Maremarndyeckue Moaenu OMOIOTUYECKUX MPOAYKIIMOHHBIX

nporneccos. M., 1993,

2. M.buron, Ixx.Xapnep., K. Tayncenn. Dxonorus. Ocobu, nomynsiiuu U cooOriectsa., Tom 1, 2..

M., Mup. 1989

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

C.

4. boumapenko H.®. "MonempoBanue TpoayKTMBHOCTH — arpodkocucteM".  JI,  1982;

5. T'opctko A.B., JlomOpoBckwmii FO.A., CypkoB @.A. Mopenu yrpaBieHHst 3KOJI0r0-3KOHOMHUYECKUMHI

cuctemamu. M., 1984.

6. Jbxeddepc /I."BBemeHue B CHUCTEMHBIM aHamM3: MpuMeHeHWe B dkonormu”, M., 1981

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

8. Memoys J.X.Menoys IJI, Pammepc M. "3a mpememamu pocra” M., Ilporpecc. 1994.

9. Topwm Jhx.  Maremamvbeckie Mo B dupsuoiorm  pactenmid.  Kue, 1982

Opanc [k, Topwm [k "Maremamueckue MonemM B CellbckoM  xozsiictee!, M., 1987

7.3 Ilepuoouueckue uzoanus

1. BunGepr I'.I'. DHeprernyeckuii npuHIUI U3yYEHUS] TPOPUUECKHUX CBSA3EH U MPOAYKTUBHOCTH
9KOJIOTHYECKUX cucTeM // 3oonoruueckuil xxypuain. 1962. T. 41. Bem. 11. C. 61-66.

2. Tamapun I1.B., llImuar B.M. CpaBHUTEIbHBII aHATN3 HEKOTOPHIX KOA(PPHUIIMEHTOB CXOCTBA:
B xH. «Ycnexu ouomerpun». — JI.: U3n-Bo Jlenunr. obmectBa ecrectBouc., 1975. — C. 45—

54.
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3. A.®. Kyapsme O maTemaTusanuu HaydyHoro 3HaHus // ®@unocodckue Hayku, 1975, Ned,
c.137

4. Anppromenko M.H., CoseroB b.f., SkoBaes A.C. u gap. Pwmiocopckue OCHOBBI
MOJIETTUPOBAHUS CIOXKHBIX CUCTEM yrpaBieHus // CUCTEMHBINH MOAXOA B TEXHOJIOTMYECKUX
Haykax (Meromonornyeckue ocHOBBI): COopHUK HayuHbIX TpyaoB —JI.: 3n. AH CCCP, 1989,
c.67-82

5. WeanoB B.T. Marematuueckoe  mojenupoBanue.  Mojaenu

6. npornosupoBanus.(MeTtoguueckue yKkazaHHUs ISl CAMOCTOSITENIBHOM paboThl 1O  Kypey
HUIIC) — Yda, 1988, 47 c., c.12-14

7. Moucees H.H. Anroputmsl pazsutus. — M.: Hayka, 1987, c. 189-200.
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7.5 Memoouueckue ykazanus K 1a00pamopHvIM 3aHAMUAM
1. IlerpoB A.A. DxoHomuka. Mozenu. BeruncnurenbHslil skcniepument. - M.: Hayka, 1996, 251

C.

7.6 Memoouueckue yKa3anua K RPAKMUYECKUM 3AHAMUAM

1. Usano B.T. MaremaTtuueckoe MOJEIUPOBAHUE. Mopenu ONTUMU3ALNU
(Metoanyeckue ykazaHus I caMoCTosTenbHOM padoTel o kypcy HHUIIC) — VYa, 1988, 50
c.,c4
2. HWBanoB B.T. Marematuueckoe MoJenupoBanre. Mojaenu ONTUMAaIbHOTO YIpPaBIECHUS
(Meronuueckue yka3zaHus Ui caMOCTOsATenbHON paboTsl o kypcy LUIIC) — Ya, 1988, 47 c.,
c.2.

7.7 IIpocpammnoe obecneuenue co8pemMeHHbIX UHPOPMAUUOHHO-KOMMYHUKAUUOHHBIX
mexnono2uii
1. T'ynerseB A.K. MATJIAB 5.2. Umwuranmonnoe moaenupoBanue B cpeae BUHIOVYC:
[TpakTueckoe nocodue.- CI16.:KOPOHA npunr, 1999. - 288 c.

2. IIsuTn P. MeTobl CHCTEMHOTO aHaJIM3a OKpYXatroten cpeasl. — M.: Mup, 1979. — 214 c.
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3. Kactu JIx. bonpmme cuctembl. CBA3HOCTD, CIOKHOCTh U KatacTpodbl. — M.: Mup, 1982. —
216 c.

4. Camapcxuii A.A., Ty A.B. Yncniennsie metoribl. — M.: Hayka, 1989,432c.,c.11

S. IletpoB A.A. OxoHoMuka. Mojenu. BeruncnurenbHblil skcniepumMenTt. - M.: Hayka, 1996, 251

C.

8 MartepuajibHO-TeXHUYECKOE o0ecnevyeHne TUCHUIINHBI

MunumaneHo HeoOxomumbld s peanu3anuu  OIIOII  mepeyeHr MaTepuabHO-
TEXHHYECKOTO O00ECleyeHns] BKIIIOYAeT B ceOs: JIGKIIMOHHBIC ayauTOpHH (00OpyIOBaHHBIC
BUJICONIPOEKIIMOHHBIM O00OPYJOBaHUEM JIsl PE3eHTALU, CPEACTBAMH 3BYKOBOCIIPOU3BEACHHUS,
HKpaHOM M HMMEIOIINE BBIXOJ B ceTb MHTEpHET), moMenieHus Jyisi MPOBEACHHUSI CEMUHAPCKUX U
MPAKTUYECKHUX 3aHATUHN (000pyIoBaHHbBIE YueOHOI MeOenbio), KOMIBIOTEPHBIE KIacchl U JIp. (6
coomeemcmeuu ¢ OI'OC, yueonvim nnanom u cnpasku MTO).

[To pmucuumnuae «MojaenupoBaHWE U IMPOCKTHUPOBAHHE TMPOIECCOB  IMOTYYCHHUS
MOJIMMEPOB» HMMEETCSl TMPE3CHTAIMsl 10 OTICIBHBIM TeMaM Kypca, MO3BOJIsIONIas HamOoJsiee
3¢ (HeKTUBHO OCBOUTH MPEICTABICHHBIN Y4eOHBIM MaTepHal.

MartepuanbHO-TeXHUYECKOe OOecrevyeHne AUCHUIUIMHBL (TEXHUYECKHUe CpeCTBa,

nabopaTtopHoe 000pyI0BaHUE U Jp.) MPEJCTABICHO B Ta0I.

Mam epUAlbHO-mMEXHUUECKoe obecneuenue 0ucuunﬂun bl

Ne HaumeHoBaHue (KOMIbIOTEPHBIE KJIACCHI, Aynutopun
n/n y4eOHbIe J1a00opaTopuH, 000py10BaHKE)
1 VYuebHbie m1abopaTopun ['maBHbIii KOpITYC, 210, 214,
215, 217 ayn.
2 VYyeOHast 1abopaTopusi, OCHaIIEHHAS ['maBHbI1 KOpITyC 222
KomnbroTepamu (12 mr.)
3 JlaGopaTopHast mocyaa u MPUHAIIICKHOCTH TSI ['maBHbIi KOpITYC, 212, 214,
MIOATOTOBKA MOHOMEPOB U CHHTE3a [OJIUMEPOB 215,217 ayn.

(xos10OBI, MpsiMBbIE U OOpPATHBIE XOJIOIUIBLHUKH,
MPOOUPKH, MUTIETKH, MEPHBIE IIWIHH]IPHI, HACAIKH,
AJUIOHXU, Yaimku [leTpu, cTakaHbl, BOPOHKH,
IITaTUBBI, PUIBTPHI, EPUIN TaOOpPaTOPHBIE,

TEPMOMETPHI)
4 JlaGopaTtopHoe 0bopyioBaHME AJISi CHHTE3a U I'maBHs1i kopyc, HOL]
UCCIIEIOBAHMSI TOJINMEPOB (TEPMOCTAT «TIOJUMEPBI U KOMITO3UTHD»,
KUJKOCTHOM, MEIIAJIKH DJIEKTPUYECKUE, TUHEHHBIE 215 ayn.

aBroTpanchopmaropsl JIATP, BoasHbIe min
necyanble 0aHu, dJEKTPHUECKUE TUTUTKH,
Bucko3umetpsl BIIX, peppakromerp, Bechl
aHAJIMTUYECKUE, BECHI TEXHUYECKHE, IITIKA(BI
cyumiibHble, pH-MeTp, ycTaHOBKaA /7S ONIpeIeTIeHUS
TEeMIIepaTypbl pa3MsATr4eHus, yCTaHOBKA JJIs
TypOMANMETPHUYECKOT0 TUTPOBAHUS)

5 OOGopynoBaHue I UCCIEA0BaHUS TTOJIMMEPOB I'maBnsIit kKoprryc, HOL]
(muddepeHaNBHBIN CKAHUPYIOIUN KaTTIOPUMET]P «TOJUMEPHI U KOMITO3UTBI»
Setaram DSC131 EVO, UK-cnekrpomerp,
pa3pbIBHAsI MaIlIMHA, TPECC TOPSTUETO MPECCOBAHUS,
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puOOPHI 1715 OTpeieIeHHs] TeMI0CTOMKOCTH,
OTHECTOMKOCTH, YIAPHOMN BSA3KOCTH, TBEPAOCTH
MIOJINMEPOB, KOH-KaJIOPUMETP)

HpI/I IIPOBEACHNN 3aHATUH JICKOMOHHOI'O THUIIA, CCMUHAPCKUX 3aHATHI HCIIOJIB3YHOTCA:

JUYEH3UOHHOE npocpammHoe obecneyenue:

—  IIpoaykrel Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition

Enterprise) moamucka (Open Value Subscription) Ne V 2123829;

—  AnTtuBHpycHoe mporpammuoe obecrieuenue Kaspersky Endpoint Security
Cranpaptabiii Russian Edition Ne muniensuul7E0-180427-050836-287-197;

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

€680000HO pacnpocmpansemvle NPOSPAMMbL:

— Academic MarthCAD License - MaTeMaTu4eckoe MporpaMMHOE OOeCTIeueHue,
KOTOPOE MTO3BOJISIET BBITIONHSATE, AHATM3UPOBATh BAKHEHININE NHKCHEPHBIC PAcUCThl U
00MEHUBATHCS UMU;

—  WinZip mis Windows - mporpaMM AJist CXKaThs U PACIIaKOBKU (ailyioB;

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

—  Far Manager - KOHCONBHBIN (paiiioBBI MEHEIKEP ISl ONIEPALIMOHHBIX CUCTEM
cemerictBa Microsoft Windows.

I[JISI CTYACHTOB C OT'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbs CO3JaHbl CIICIUAJIBHBIC YCJIOBHA
AJIS TIOJTYYCHU AL 06p330BaHI/I$I. B OeJaX JOCTYITHOCTH IMOJIYUYCHUS BBICIIICTO O6pa30BaHI/I$[ 8(0)
06pa3OBaT€JII)HI>IM nporpamMmmam MHBAJIMJaMHU U JIMIaAMHU C OIrPaHUYCHHBIMU BO3MOXKXHOCTIAMUA

3JI0pOBbsI YHUBEPCUTETOM oOecrnieunBaercs: 1. AnbTepHaTUBHON Bepcuel opUuIMampsHOro caita

B ceT «HTepHET» 118t cnaboBuasamux; 2. [IpucyTcTBre accucTeHTa, 0Ka3bIBalOIIEro
oOyyaromemMycs Heo0X0AUMYI0 MOMOIIIb; 3. /111 MHBATUI0B U JIUIL C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbsI 110 CIIyXY — AyOJIMpOBaHHUE BCIYX CIPAaBOYHON MH(POPMALIUHU O
pacrucaHuy y4eOHBIX 3aHATHI; oOecriedeHne HaUIekKalMMH 3BYKOBBIMHU CPE/ICTBAMU

BOCITPOMU3BCACHUSA I/IH(l)OpMaIH/II/I; 4, I[J'ISI HWHBAJIWJAOB U JIMII C OTPaHUYCHHBIMH BO3MOXHOCTAMU
3A0POBbA, UMCHOIINX HAPYHICHUS OIIOPHO-ABUTATCIIBHOTO aIlliapaTra, CO3AaHbl MATCPUAJIbHO-

TEXHUYCCKHEC YCIIOBUA O6€CH€‘II/IBaIOHII/Ie BO3MOXHOCTb 6€CHp€HHTCTBeHHOFO A0CTyIIa

O6y‘laIOH_II/IXC$I B y‘IC6HBIe IIOMCIICHU A, O6’beKTy IMUTAaHUS, TYAJICTHBIC U JPYTUC ITOMCIICHUSA

YHHUBEPCUTETA, a TAKXKe MPeObIBAHNS B YKA3aHHBIX MOMELIEHUAX (HAIUYUE PaCIIUPEHHBIX
JIBEPHBIX MIPOEMOB, TOPYYHEN U IPYTUX MPHUCIIOCOOICHU).
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