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Pabouas nmporpaMma JUCHUITIINHBI ((MO}ICJII/IPOBaHI/Ie XUMHUKO-TEXHOJIOIHYECCKHUX ITPOLECCOB»

/cocT. KoxkemoBa K.P. — Hanpuuk: ®I'BOY KBI'VY, 2023 - 42 c.

PaGouas mporpaMMa TUCIUIUIMHBI (MOYJIsl) IpeHA3HAYEeHA IJISl CTYJIEHTOB OYHOU (hOPMBI
oOyueHus 1o HanpasieHuto moArotToBku 18.03.01 Xumudeckas TexHosorus B 1-om cemectpe
4-ro Kypca W sBISIETCS AUCHMILIUHONW 0azoBoro monyins Hampasienus b.1.0.07. 05 broka 1
JUTSL U3YYCHHS CTYICHTAMH.

PabGouass mnporpamma cocraBieHa ¢ yderom DenepanbHOrO  TOCYAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHAAPTa BBICIIETO 00pa30BaHUs MO HampapieHUIo nmoaroroBku 18.03.01 —
XuMHuueckasi TeXHOJIOTHsI, YTBEPXKICHHOTO MpuKa3oM MwuHHUCTEpCTBA 00pa30BaHHUS W HAYKH
Poccuiickoit @enepanuu «07» aBrycta 2020 r. Ne 922.
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Conep:xkanue

esn u 321244 0CBOEHUS TMCUMILIUHBI

MecTto nucuuniannbl (moayJsi) B crpykrype OIIOII BO

TpeGoBanus Kk pe3yibTaTaM OCBOCHHUS COAEPKAHUS AUCHUIIMHBI
Coaep:xaHue ¥ CTPYKTYPA AUCHUILIHHBI (MOIYJIA)

OueHovHbIe MaTEePHAJIBI JJISI TEKYLIEr0 U py0e:KHOro KOHTPOJIsI
yCIIeBAeMOCTH M NPOMEKYTOYHOM aTTeCTALMHU

MeToan4yeckue MaTepuaJibl, onpeae/siiomue Npoueaypbl OeHUBAHUSA
3HAHMIi, yYMEHUIl HABBIKOB U ONbITA IeATeJIbHOCTH
Y4uebHo-MeToAMUECKOE 0OOecTieueHHe TUCUMILTUHBI (MO1YJIs1)
MartepuanbHO-TeXHHYECKOE o0ecriedeHne I CUUIITUHBI (MOTYJINA)



1. Ileam u 3aga44 OCBOECHHUS AU CIIUILIAHbBI

CoBpeMeHHOE XMMHUKO-TEXHOJIOTUYECKOE MPOU3BOJICTBO TPEACTABISACT COOOM CIIOKHYIO
XUMHKO-TeXHOoruueckyto cucremy (XTC), cocrosiyro n3 00JbLIIOro KOJIUYECTBA alllapaToB U
TEXHOJIOTUUECKUX CBsA3eld Mexay Humu. CrenoparenbHo, npu paspaborke HoBod XTC wuim
MOJEpHHU3alMM  CYLIECTBYIOLIEH,  OCHOBHas  3ajaya  3aKJI4YaeTcss B CO3JaHUU
BbICOKOA()()EKTUBHOI'O XMMHUYECKOI'O IMPOU3BOJICTBA, T.€. TAKOTO OOBEKTA, KOTOPBINA MO3BOJIUT
MoJIy4yaTh MPOAYKIIMIO 33JJaHHOTO KauecTBa B TpeOyemMoM oObeMe Hanbojiee SKOHOMUYECKU U
9KOJIOTHYECKH  IenecooOpasHbiM — myTeM.  JucuumimHa — «MoaenupoBaHHE — XMMHUKO-
TEXHOJIOTUUECKUX IMPOLECCOBY NpeAHAa3HaYeHA Il MCIIOJIb30BaHMs CTYJEHTaMU MPaKTHUYECKUX
3HaHUH B 00J1aCTH MOCTPOCHHUS MaTEMATUIECKUX MOJIEIICH MTOBEICHUS TEXHOJIOTHUECKUX CUCTEM.
B cootBercTBHE C TporpaMMoil Kypca B JICKIIMOHHOM MaTepuaie H3JI0KEHBl 00mIue
XapaKTePUCTUKH XUMHUKO-TexHojoruueckux  mnpomeccoB (XTII), XUMHKO-TEXHOJOTHYECKUX
cucreM (XTC), 3agaun, pemraemsle npu npoektupoBanuu XTC, MeTobl CUHTE3a U OCHOBHbBIE

meTobl pacuera XTC.

Heabro Kypca gBISE€TCS OCBOEHUE CTYJICHTAaMU OCHOBHBIX MPUHIMIIOB U METOJ0B CHUHTE3A,
aHaJii3a, MOACIIMPOBAHUS U ONITUMHU3AIMK TEXHOJIOTUUECKUX CXEM peajlbHOro0 IPOU3BO/JICTBA, T.€.
3aMKHYTBIX M Pa30MKHYTBIX XHMHKO-TEXHOJIOTMYECKUX IIPOLECCOB U CHUCTEM C YYETOM
B3aMMOJICUCTBUSL M@Ky ammapataMd MpU CYIIECTBYIOIIUX OIPAHMYCHUSX U TPEOOBAHUSIX TIO
MIPOU3BOIUTEIBHOCTU U KQUECTBY MPOAYKIUH.

3agauy IUCHMIIJIMHBI:

- U3yYUTh AKTYAJILHOCTh U LEJIb MAaTEMAaTUYECKOIO MOAECIIUPOBAHUS;

- paccMOTPETh OCHOBHBIE XMMUYECKHUE IIUKIIBI KPYTOBOPOTA BEUIECTB U IPUMEPHI MOJIETIEH ITUX
ITUKJIOB;

- onmpenenuTh MeToabl ontuMusanuu X T11;

- U3YUUTHb OCHOBHBLIC ITPOIrPAMMHBIC IPOAYKTHI UIS pacucTa XTC,

2. Mecto pucunminnsl B ctpykrype OOII BO

JucuurmuHa (MOAyns) «MoOJETUpoBaHUE XHUMHKO-TEXHOJIOTHYECKHX —ITPOIIECCOBY
OTHOCUTCA K JUCIHHUIUIMHAM  ©0a3oBoro Moayis Hampaienuss bioka 1. (B.1.0.07. 05)
y4eOHOTO IJIaHa U OPTaHUYHO CBSI3aH CO MHOTMMH JUCHIUIUIMHAMH €CTECTBEHHOHAYYHOT'O ITUKJIA

(xumueil, Gpusukoii, Ouonoruei, reorpadueit, yueHuem o ruapocdepe, yueHuem o 6uochepe u



np.) JAucuuIinHa u3ydaeTcsl BO BpeMsi B TE€YEHHE 7-TO ceMecTpa KBalupukanuu — Gakanasp.

CDOpMOﬁ OTYCTHOCTH B KOHIIC 1-ro CCMECCTpa ABJIACTCA 3a4CT.

3. TpeOoBaHus K pe3yJibTaTaAM OCBOEHHS COAEPKAHUA TUCUUILINHBI

[Ipouiecc u3yueHUs: TUCIUILUIMHBI HAMPaBJIeH Ha (GOPMHUPOBAHKE HIEMEHTOB CIEAYIOLIUX
komreTeHni B coorBeTcTBUU ¢ @I'OC BO n OITIOITI BO 18.03.01 XuMuueckasi TeXHOJIOTHS
M0 HAIpaBJICHUIO MOJATOTOBKH (YPOBEHb OaKajaBpuaTa):

Mpodeccuonanbubix komnerenunii (IK) mo Bugam npodeccnonaibHOM 1esAITeIbHOCTH:

AHaJII/lTI/I‘lECKaH, HAYYHO-UCCJIeA0BATEIbCKAA N€ATCIbHOCTD:

OIIK- 2.1 3naer MaTemaTH4eckue, hpuznueckre, GU3NKO-XUMHUUIECKHUE,
XUMHUYECKUE METObI PEIICHUS 3a7a4 MPo(heCCHOHATBHOM IeITeIbHOCTH
OIIK-4.3 Ob6ecrnieunBacT MpoBECHNE TEXHOJOTUUECKOTO MPOoIecca B 1EJI0OM
3HATh: METO/bl OIICHKM IapaMEeTPOB MAaTEMAaTHUYECKUX MOJENeH M YCTAaHOBICHHS HX
a/ICKBaTHOCTH PEaJTbHOMY OOBEKTY; METOAbl TEOPHHM HCKYCCTBEHHOTO HMHTEJIEKTa; OJHO- U
MHOTOKPUTEPHAIILHBIE METOAbl ONTHMH3ALNN; TTPUHIMIIBI MOJICTUPOBAHUS TEXHOJOTUICCKUX U
MIPUPOJIHBIX CUCTEM;
yMeThb: IPUMEHSTh METObl U IPUHIIUIIBI MOJICTTMPOBAHUS U ONITUMU3AINY;
BJIa/IeTh: METOJAMH HCIIOJIb30BaHUS ITAKETOB MPHUKJIAAHBIX MPOTPAMM IS PEIICHUS
3a/1ad METOJIaMH UX CPAaBHUTEIHLHOIO aHAJIN3a U OLEHKOHN 3(D(PEKTUBHOCTH UX IPUMCHECHHSI.

4 Coaep:kanue U CTPYKTYpa IMCUMILIUHBI (MOIYJIs1)
4.1 Ta6uua 1 Conepskanue pa3aesoB QU CHUANIAHbBI

Ne HaunMeHoBaHue Conepxanne pasjena Dopma
a3ze TeKylIero
pas pasgena yiu
14 KOHTPOJISA

1 2 3 4

Ocnoguble nonstus u onpeaenenus. [lpenmer | [P, P, K, PK, T.
TUCIUIUIMHBL. 3HAYEHUE MOJICTTUPOBAHUS B
Hay4HbIX MCCIIEIOBAHUAX U IPOMBIILICHHON

Metonbl npaktuke. Copepxanue JUCIUIUTUHBL. Poib
1 MOJICTTUPOBAHUS U | TEOPETUUYECKUX U IKCIIEPUMEHTAIIbHBIX
00J1acTH ux METO/IOB B UCCIACA0BAaHMAX. Bubl momgoous,
MIPUMEHEHUS. MoOJIeau U MojienupoBanue. duznueckoe u
MaTeMaTU4eCcKoe MOJCIMPOBAHUE.
AnekBaTHOCTH MoJiesiel. MojenupoBaHue Ha
OBM
OCHOBBI KJ1acCUUKALS merognos | IIP, P, K, PK, T.
ucciaenoBanuii. KubepHeruka. YrmpasieHue.
OCHOBHBIC
Cucrema, o0wekt, mporecc. CocTaBieHHEe U
2 TOTATHA 1 pemieHuto audQepeHaNbHbIX  YpaBHEHHIA
OIpEICIICHUS .

ONMKCHIBAIONINX  MPOIECChl  XHUMHUYECKOM
TexHOoJIoruu. CTPYKTYpHBIE CXeMbl OOBEKTOB




XUMHUYCCKOM TEXHOJIOTHU.
OcHoBabie moHATHS xumudeckor kuHetuku. | [1P, P, K, PK, T.
MaremaTuueckoe OcobenHoct T'CTCPOIrCHHBLIX  XUMHUUYCCKUX
OIMCAHUE MPOLECCOB. Metonnl ONpeICIICHUS
IPOLIECCOB KMHETUYECKUX XapaKTEPUCTUK XUMHUYECKUX
XUMHAYECKOTO peaKuui. [Toctpoenue KAHCTHYICCKHX
IpeBpaIeHus MoJerei
(KuHEeTHYecKue
MOJICIIN )
Xapakrepuctuka xumuyeckux peakropos. | IIP, P, K, PK, T.
MartemMaTHuueckue MOJICIIN XHUMHYECKAX
PEaKTOPOB UACAIBHOTO TIEPEMEIIUBaHUS U
Maremarnyeckue HICaJIbHOT'O BBITECHCHUS. CpaBHeHue
MOACIH XUMHYECKHX pPEaKkToOpoB HUICAIbHOT'O
XUMIHCCKHIX MEepEeMEIIMBaHUS U HJICATBHOTO BBITECHEHUS.
PCaKTopos MaremaTnueckass MOJENb Kackajga peakTOpOB
WJICaJIbHOTO TIEpEMEIIBaHUS
Knaccudpukanus w obmuii Bux ypasuenuii | [P, P, K, PK, T.
cTaTHUCTUYEeCKUX Mojenei. CraTUcTUYEeCKue
MOJIeIM OOBEKTOB Ha OCHOBE IIACCHBHOIO U
CrarucTuuyeckKue AKTUBHOI'O OKCIICPUMCHTA (HOHHBIﬁ u
MaTeMaTHYeCKUe JpOOHBII (hakTOpHBII 9KCIIEPUMEHT).
MOJICITH CraTucTrueckue MoJAeNnu 00JacTh ONTHUMyMa
00bEKTa UCCIICAOBAHUS

4.2 Tabauya 2. O01mast TPyA10eMKOCTh THCHHUILIMHBI COCTABJISAAET
___324YeTHBIX eJIMHMUL (__4acoB)

4.2 CTpyKTypa AUCHHUILIMHBI

OOm1ast TPyA0EMKOCTh AUCIUILTUHBI COCTABIISET 3 3aueTHbIe enquHubI (108 gacoB)

Bun pabotsr TpyaoeMKocTh, 4acoB
Cemectp Nel Bcero

O0uas TPy10€eMKOCTh 108 108
KonTakTHBIC
AyauTopHasi padora: 50 50
Jlexyuu 20 20
Ipaxmuueckue u cemunapcxue 3anamus (113) 30 30
Jlabopamopnwvie pabomot (JIP)
CamocrosiTesibHas padora: 49 49
CamMonororoBka (popadoTka ¥ TOBTOPEHHE JICKIIMOHHOTO
MaTepuaia M Marepuaia y4eOHMKOB M Y4eOHBIX MOCOOMIA,
MOJITOTOBKA K J1A0OPAaTOPHBIM W TMPAKTUYCCKUM 3aHSITHSM,
KOJUTOKBUYMaM, pyOeKHOMY KOHTPOJIIO U T.JT.).
AyIUTOPHBIX 3aHATUH B HHTEPAKTUBHOU popme
BujJ HTOroBOro KOHTpoJif (3a4eT) 3a4yeT 3auer
[ToaroroBka u ciaya 3a4et




Tao6auua 3. Jlekuyuu
Pasjesibl AUCHUNUIMHBI, H3y4YaeMble B ceMecTpe

KonunuecTBo yacos
No Bne-
pa;_ HaumeHnoBaHue pa3aciioB AYIH/IT()pHa;[ ayn.
nena Bcero pabota Pabota
CP
J |13 | JIP
1 MeTo/1bI MOICTTUPOBAHUS 1 00JIACTH UX 16 2 | 4 0 10
IPUMEHEHUS
CHOBHbIE TIOHATHUS U ONPEACTICHUS
2 0] 20 4 | 6 0 10
3 OO0111e MPUHIMIIBI U ATATBI TIOCTPOCHUS 14 4 4 0 6
MaTeMaTHYECKON MOJIENH
MaTtemaTHueckoe OlrucaHue MpoIECCOB
4 XUMHUYECKOTO MPEeBpaIieHus (KHHETUYECKHE 20 4 6 0 10
MOJICJIN )
5 Marematuueckre MOJIeTu XUMHUIECKUX 18 4 | 4 0 10
peaKkTopoB
6 Craructuueckue MaTeMaTHYECKUe MOCIIN 11 2 6 0 3
3auem
Hmoeo: 99 20 | 30 0 49
Taonuua 4. llpakmuueckue 3anamus (cemunapckue 3aHaAmus)
Ne Ne HaunmenoBanue 1a00paTopHbIX padoT Kou-Bo
azzeJsa
pasi 4acoB
1 1,2 CocTraBieHne MOJIeH MPOBENECHUS XUMUUYECKOTO 30
SKCIIEPUMEHTA
2 2 [IpuMeHeHne MeTO1a KOHEYHBIX PA3HOCTEH IS PEIICHUS
TEIJIOBBIX XMMHUKO-TEXHOJOTUYECKHX 3a]1a4..
3 3 CocTraBiieHHEe MOJIENIN PEAKTOPa UAECAIBHOTO
nepeMenInBaHus Py UCTIOIb30BaHUU AU depeHnanibHOro
ypaBHEHUS
4 4 CocTaBieHrue MOJIeH MepeMEIIBaHNs TBEPABIX YACTHIL B
anmapate KC npu ucrionp3oBarnu qudHepeHIHaTLHOTO
YpaBHEHHUS C YACTHBIMH IIPOU3BOIHBIMH
5 Henuneiinbie anreOpanueckue ypaBHEHUS.
Jluneiinast anre6pa. CuctemMbl JIMHEHHBIX YpaBHEHUN
6 OO0bikHOBeHHBIE UG DhepeHIaTbHbIE YPABHEHUS:
TUHaMHYeckue cuctemsl. Juddepennmanbapie ypaBHEHUS B
YaCTHBIX MPOU3BOIHBIX. CTaTrcTuka MHTEpHOsaIms
u perpeccusi. CiekTpaJibHbII aHaIu3
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4.5 Tabnuua 5. JIadbopaTopHbie padoThI

Ne Kou-Bo
Bomnpockl, BBIHOCHMBIE HA CAMOCTOAITEJIbHOE U3y4YeHHe
pasaeJia 4acos
1 2 3
OcHoBHBIE CBOICTBa Mojieliel. PerpeccoHHbIE MOIENN.
1
OnpeneneHne MakcUMallbHOW TmocienoBaTenbHocTH pacuera XTC.
) Ontumuzamus XTC. Kpurepuil onTUMallbHOCTU. AHAJIUTUYECKHE U
YUCJICHHBIE METO/Ibl HAXOXKJICHUSI ONTUMYMa.
3 MopenupoBaHue peajibHbIX CUCTEM. Bubpl MogennpoBaHus
Knaccudukanus matematnueckux mojeneid. CTpykrypa
4 MaTeMaTUYECKUX MOJENe. BEKTOP COCTOSHUS 3KOCUCTEMBI.

IIpoueccsl B 9KOCUCTEMAX, BBIACIIEHUE CYLICCTBEHHBIX IIPOLIECCOB.
BemectBennsle, sHepreTuyeckue 1 MHGOPMaIMOHHBIE TTOTOKH.
@akTopbl, OKa3bIBAIOIINE BIMSIHUE HA DKOCUCTEMY: BHELIHUE U

5 BHYTpPEHHUE, ClIydaliHble, yIpaBisemble. | HIoTessl o
(YHKIMOHUPOBAHUH SKOCHCTEMBI U €€ KOMIIOHEHTOB. HenpepriBHOE U
JUCKPETHOE ONHUCAHUE BPEMEHHU JKU3HU MOJEIIN.

[Tpumenenne ['MC TexHOMOTUMN AJIs SKOJIOTUYECKOTO MOJEINPOBAHNUS.
[IpeacraBienue npocTpaHcTBEHHbIX JaHHbIX B [TUC.

4.7 KypcoBoii npoekT (KypcoBasi pa6ota)
Y4eOHBIM IJIAHOM HE MPEayCMOTpPEH

5. OuneHouyHble MaTepHAJbl /s TEKyHero KOHTPOJS YCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTALMH.

KoHeuHbIMU  pe3ylbTaTaMH  OCBOCHHS  MPOTPAMMBI  JUCIMIUIMHBI  SIBJISTFOTCS
c(hOpMHUPOBAHHBIC KOTHUTHBHBIE JIECKPUIITOPBI «3HATH», KYMEThY, «BJIAJICTh», PACITUCAHHBIC 110
OTJCILHBIM KOMITETCHIIUSAIM. DOPMHUPOBAHUE ITUX JCCKPUIITOPOB MPOUCXOIUT B TEUCHUE BCETO
ceMecTpa TI0 dTaraM B paMKax pa3IuYHOTO BUA 3aHITHIA U CAMOCTOSTEIILHON pabOTHI.

B xoyie u3yueHus QUCIUTUTMHBI IPEIYyCMATPUBAIOTCS MEKYU UL, PYOeHCHbLI KOHMPOTlb
U NPOMENCYMOUHAS AMMeCmayus.

Ouyenounvle mamepuanvl 011 MeEKyujeco KOHmpona. llenv mexyweeo KoHmpoas — OICHKA
pe3yJIbTaTOB pabOThI B CEMECTpe W OOECIeUeHHE CBOCBPEMEHHOW OOpaTHOW CBS3H, JUIS
KOppEeKLIMH OOy4eHHs, aKTHBH3AIMM CaMOCTOSTENbHON paboThl oOyuatomierocs. OO0bEeKTOM
TEKYIIET0 KOHTPOJSl SBISIOTCS KOHKPETU3UPOBAHHBIE pE3yibTaThl oOydeHus (ydeOHbIC
JOCTHDKEHUSI ) TIO JIUCIUTUIAHE

Ouenounvie mamepuanvt 011  pPy0eHcHO20  KOHmMpOAA. Pyoexcnvlii  KOHMpPOJb
OCYIIECTBIICTCS 10 00JICe WIIM MEHEE CAMOCTOSITEIIbHBIM pa3jiesiaM — y4eOHbIM MOJYJISIM Kypca U




IOPOBOJUTCA O OKOHYAHUM H3YyYEHHUs MaTepuajga MOIYJsl B 3apaHee YCTaHOBJIIEHHOE BpEMs.
PyOexHblli KOHTPOJIb MPOBOJAUTCS C IEJBIO ONpEAEICHMs] KauecTBa YCBOEHHS MaTepualia
yueOHOro MoIyjsi B LeJIoM. B TeueHue cemecTpa NpPOBOJUTCS MIpU MAKUX KOHMPOIbHBIX

Mmeponpuamus no 2paguxy.

Pacnpenesienue 0a/U10B TeKyIero M py0eKHoro KOHTPOJIA

Cymma b6annos
Non/n Buo konmpons
Oowan cymma | 1-n1 mouka 2-a mouka | 3-1 mouka
1- | HHocewenue 3anuamuii 00 10 6annoe 00 3 0. 00 30. 00 46.
2- | Texywiuii KOHmMpOb: 0o 30 6annos 00 10 6. 0o 10 6. 0o 10 6.
Omeem Ha 5 eonpocos om 00015 6. om00056.| om00do 6. | omOodo 6.
ITonHbIH TPaBUIIBHBIN OTBET o 15 Gamwios 50. 56. 50.
HenonHblil NpaBUIBHBINA OTBET ot 3 1015 6. orl 1056.| orl1m056.| orlgo56.
OTBeT, coaep Kalliii HETOYHOCTH, OIIHOKHI 00. 00. 00. 00.
Buinoanenue CAMOCMOAMENbHBIX
3a0anuil (peutenue 3a0ay, Hanucanue
pedhepamos, 0oknao, rcce ) om 00015 6. om00056. |om00o56 |om0Oodo5o
1. | Pyoescnvtit KoHmpoib 0o 30 6annos 00 10 6. 0o 10 6. 0o 10 6.
TECTUPOBaHHE ot 0- o 126. ot 0- 10 46. | ot 0- 50 46. | ot 0- 1m0 46.
KOJUIOKBUYM ot 0 1o 180. or0m1066.| or0n066.| or0m066.
Hmozo cymma mexyuiezo u pyoerxcnozo
KOHmMpOaA 00 706annos 00 236. 00 236 00 246
Hepsplii 3Tan (06a30Bblii)ypoBeHb) — OlLEHKA
«Y/10BJIETBOPHTEJIbHO» He MeHee 36 0. He mMeHee 12 6. He MeHee 12 6 | He meHee 12 6
Bropoii »3Tanm  (MpOABMHYTHI)ypOBeHb) — menee 70 6.
OIIEHKA «XOPOII0» (51-696.) MmeHee 23 6 MmeHee 23 6 MeHee 240
Tperuii 3Tan (BbICOKMII YPOBEeHB) - OLIEHKA
«OTJIMYIHOY He MeHee 70 0. He MeHee 23 6. He MeHee 23 6 | He meHee 240

B kauectBe (popM pyOeKHOTr0 KOHTPOJISI MOXKHO HCIIOJIB30BATh TECTUPOBAHUE (MMCbMEHHOE WM
KOMIIBIOTEPHOE), MPOBEJCHUE KOJUIOKBUYMa WMJIM KOHTPOJBHBIX padOT. BhimosHsemble pabOThI
JIOJDKHBI XPaHUTHCS Ha Kadeape TedeHUuH yd4eOHOro roja M no TpeOOBAHUIO MPEJIOCTaBIIATHCS B
VYnpasnenue KoHTposisi kadecTBa. Ha pyOekHble KOHTPOJIbHBIE MEPONPUATUS PEKOMEHIYETCs
BBIHOCUTh BECh IIPOrPaMMHBII MaTepHai (Bce pa3zesbl) [0 AUCIUIUIMHE.

Texkywuit KoHmpoOab YCIIEBAEMOCTH O0ECIIEYMBACT OICHUBAHWE XOJa OCBOCHHS
qucuuIuiiHel «CHHTE3 NOJIMMEpPOB» M BKJIIOYAET: OTBETHl HAa TEOPETHYECKUE BOIPOCHI Ha
IPAKTUYECKOM 3aHSITHM, pELICHUE MPAKTUYECKUX 3aJad M BBINOJIHEHHME 3aJaHui Ha
IPAaKTUYECKOM 3aHITHUH, CAMOCTOATENIHOE BBIIOJHEHHE WHAWBUYAIbHBIX JOMAIIHUX 3aJJaHUN
(Hampumep, pelieHre 3ajad) ¢ 0TYETOM (3alUTOM) B yCTaHOBJIEHHBIN CPOK, HAITMCAHHE JIOKJIA/10B,
pedeparos, 3cce, JUCKYCCHH.

OneHka KayecTBa IOJrOTOBKM HA OCHOBAaHUHU BBINOJIHEHHBIX 33JaHUM  BEJETCS
npenojanareneM (C 00CyXJIEHHEM pe3yjbTaToB), Oayulbl HAYMCISIOTCS B 3aBHCHUMOCTH OT
CJI0KHOCTH 33/1aHUS

CpenctBa  (oHn TeKyIIeH
IPOMEXKYTOUYHOM aTTecTallud CTYJEHTOB II0 UTOraM OCBOEHHUS JUCLUIUIMHBI

OIICHOYHBIX  CPEJICTB)  OILICHKH yCIeBAaEMOCTH U
«Cunres
MOJIUMEPOBY» TPECTABISIOT COOONW KOMILJIEKT KOHTPOJUPYIOMIMX MAaTEpPHATIOB CJCAYIOMINX
BHUIOB:

- MPOTPaMMHBIE BOTIPOCHI CaMOIMOATOTOBKH. [IpeacTaBistor co00i KOpPOTKUE 3aTaHus B
TECTOBOM BHE (BOIPOC-0TBET). [IpoBepsroTCs 3HAHMA TEKYIEro MaTepuayia: ypaBHEHUS,
(GbOopMYyITUPOBKH 3aKOHOB, OCHOBHBIE MOHSATHS U ompeaeneHus. CaMOCTOATeIbHbIE PadOTHI

IMPOBOJATCA HA J'Ia60paTOpHI>IX 3aHATHAX B TedeHue 5-10 MHHYT.



- BOOpOCHl K KoyutokBuymam. [IpencraBisitor co0oil 3amaHusi MO TeMaM Kypca.
[IpoBepsitoTCs 3HAHUA TEOPETUUYECKOTO JIEKIIMOHHOIO MaTepuajia, TEM, BBIHECEHHBIX Ha
CaMOCTOSITENIbHYI0O ~ MpOpa0OTKy, 3HAaHWE W  TNOHUMAaHME  METOAMK  IPOBEICHUS
DKCIIEPUMEHTAJIBHBIX ~ HCCJIECAOBAHMM, YMEHUS NIPUMEHATh TEOPETUYECKHE 3HAHMUS IS
KOHKPETHBIX PEaKInii U mporeccoB. Onpockl MPOBOIATCS Ha JIAOOPATOPHBIX 3aHATHUSIX.

- BOTIPOCHI K KOHTPOJIBHBIM paboTtam. [IpeacTaBisioT nepedeHp BOPOCOB MO0 OCHOBHBIM
paznenam kypca. [IpoBepsieTcsi cTeneHb yCBOEHHSI TEOPETUYECKMX W NPAKTUYECKUX 3HAHUM,
NpUOOPETEHHBIX YMEHUI HAa PENPOAYKTUBHOM U MPOTYKTUBHOM YPOBHE.

- BOIIPOCHI K 3a4eTy. Pa3zpaboTaHHble KOHTPOIHUPYIOIINE MaTEPHUAIIbl MO3BOJISIIOT OLIEHUTh
YCBOCHHUS TEOPETUUYECKUX U MPAKTUYECKUX 3HAHUHN, TPUOOPETEHHBIX YMEHUN Ha MPOyKTUBHOM
YpOBHE, U CHOCOOCTBYIOT (OPMHUPOBAHUIO TPOPECCHOHATIBHBIX U  OOLIEKYJIbTYPHBIX
KOMIIETEHIIMH CTYJEHTOB.

Bonpochl K aTTecTAMOHHBIM KOHTPOJIbHBIM Pad0TaM 10 MPOBEPKe OCTATOYHBIX 3HAHMIA
(KOJLLIOKBUYM):

1. Meto/ibl aHa/IN3a TIOBEACHUS XUMUKO-TEXHOJIOTHYECKUX MTporeccoB. [IpenBapurenbHas
00paboTka HHpOpMAaIUH.

2. Meto/1bl aHAJIM3a IOBEJICHUSI XUMUKO-TEXHOJIOTHYECKUX TMpoleccoB. KoppensunoHHbIi
aHaJIM3.

3. MeTo/pl aHaIM3a MOBEACHUS XUMUKO-TEXHOJIOTHYECKUX MTPOLECCOB. JIUCKpUMUHAHTHBIN
aHaJIM3.

4. I[InanupoBaHMe HKCIEPUMEHTA B XUMHH U XUMHUUEcKoi TexHosoruu. [Toctpoenue
MaTeMaTUYECKUX MOJIEJIel Ha OCHOBE MOJHOTO (PaKTOPHOTO KCIIEPUMEHTA.

5. IlnanupoBaHue 3KCIIEpUMEHTa B XMMUHU M XUMHUYecKoi TexHonoruu. Iloctpoenne
MaTeMaTHYECKUX MOJIeJIel Ha OCHOBE JIPOOHOTO (PAKTOPHOTO SKCIEPUMEHTA.

6. MeTopl aHaIM3a MOBEACHUS XUMUKO-TEXHOJIOTMUECKUX MporieccoB. CUCTEMHBIHN aHaIN3.
7. Meroapl aHanu3a MOBEICHNs XUMUKO-TEXHOJIOTMYECKUX IPOLECCOB. PerpeccnoHHbIi
aHaJIM3.

8. Metoibl aHaIM3a MOBEACHUS XMMUKO-TEXHOJIOIMUECKHX IporieccoB. KnacTepHslil aHanus.
9. Meto/ibl aHaJIM3a IOBEJICHNS XUMUKO-TEXHOJIOTHYECKUX MPOLECCOB. JlucnepcuoHHbIi
aHaJIM3.

10. MeTozb! aHaIM3a MOBEICHHUSI XMMHUKO-TEXHOJIOIMYEeCKUX npoueccos . OneHka
OJTHOPOJHOCTH U BOCITPOU3BOIUMOCTH HH(OPMAITUH.

11. JlerepMUHUPOBAHHbBIE U CTOXACTUUECKUE MOJCIIH.

12.  TloHsATHE TEOpHH MTOTOOMS.

13.  Pacnpenenenue notokos B ammapate. CriocoObl mogauu B MOTOK Tpaccepa.

14.  Mogenu uieaabHOrO BRITECHCHHS U UICATLHOTO CMEIIICHUS.

15.  Juddysuonnas u sueeqHast MOACIH.

16.  KomOuMHHpOBaHHbIE MOJEIIH.

17.  Wpentudukauus ruipoJuHAMUYECKON MOJIEIH METOJI0M MOMEHTOB.

18.  Wpentuduxanms qudPy3MoHHON U TICCUHON MOACIICH.

19.  Hpentudukanus KOMOMHHUPOBAHHBIX MoJiesel. Slueeunas Moieab ¢ 00paTHBIMU
noTokamu. baiimacupoBaHue.

20.  Penuxun. [lapannensHoe u mocneaoBaTeabHOE COSTUHEHUE 30H. 3acTOIHAs 30Ha.
21. CroxacTHUecKrue MOJIEIN TeII000MEHHMKA. MO/ U/1€aJIbHOIO BEITCCHEHMS,

naACaIbHOI'O CMCIICHUM .
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22. Sueeunas u quddy3noHHAS MOIETH.

6.2. CioBapb NOHATHI 0 pa3aeamM IUCHUNIHMHBI

Cucmemnulii n00X00 — 3TO HAINPABICHUE HCCIEAOBAHHUS OOBEKTa C Pa3HBIX CTOPOH,
KOMILIEKCHO, B OTJIMYME OT paHee NPUMEHABIIUXCSA ((U3NYECKUX, CTPYKTYpHBIX U T.I.).
Omnwmpaercss Ha MaTEMaTHYECKOE MOJICITUPOBAHHUE C HMCIOJIB30BAHUEM TEOPHH IOJ00WS, TEOPUU
HAY4YHOTO SKCIIEPUMEHTa, MaTeMaTUYECKOW CTaTUCTUKH, TEOPUU AJITOPUTMOB U pAja APYrHX
(yHITaMEHTaJIbHBIX KJIACCUYECKUX TEOPHIl.

O0veKmHuo-opueHmuposanHslii. nOOX00 — TPUMEHEHHE B O00JIACTH NPOEKTHUPOBAHUS
COBPEMEHHBIX HH()OPMAIMOHHO-YIIPABIISIONIUX CUCTEM W IMPOTrpaMMHOr0 obecrneueHuss IBM
IPU aHAJIM3€ U CUHTE3€ CIIOKHBIX CUCTEM.

Ilpeomemnaa o6aracms — STO MBICICHHO OrpaHMYECHHAss OO0JIACTh peabHOU
JNEUCTBUTENIPHOCTH WM 00JacTh MJEAIbHBIX IPEJICTABICHUM, MOAJeKaIlas OINUCAHUIO
(MOIeTMPOBAaHUIO) WM HcchenoBaHuioo. llpeamerHas o007acTb COCTOMT W3 OOBEKTOB,
pasinyaeMbplX M0 KJIACCU(PUKALMOHHBIM IpHU3HAKaM (CBOMCTBaM) W HaXOAALIMXCS B
OTIPEJICIEHHBIX OTHOIICHUSX (CBS35X), MEXKAY COOOH M B3aMMOJCHCTBYIOLIMX OIPEIEICHHBIM
00pa3oM c BHEIIHEeH cpe1oil.

Yepuolii AwjuKk — TPEICTABICHHE CHCTEMBl. JTa MaKCHMAaJIbHO TPOCTask MOJENb
HOJTYEPKUBAET J[BA CUCTEMHBIX CBOMCTBA: YEIOCHIHOCHIL 1 000COOIEHHOCMY OT CPEIbL.

Obvexm — Bce TO, Ha 4YTO HaIpaBl€HA 4YeJloBeYecKas JeATeNbHOCTh. [lpyrumu
CJIOBAaMM —3TO BCE TO, YTO MbI BOCIIPMHUMAeM KaK HEYTO 1IeJI0e, PeajbHO CYLIECTBYIOIIEE, WK
BO3HHKAIOIIIEE B HAIIIEM CO3HAHUH M 00JIaJaroIIee ONpe/IeIeHHBIMI CBOICTBAMHU.

Ceoiicmeo — XapakTepHas 0COOCHHOCTb 00BEKTa, KOTOpas MOXKET ObITh KaUeCTBEHHO U
KOJINYECTBEHHO OIIEHEHA MCCIIEI0BATEIIEM.

Ilapamemp — BHyTpeHHEE CBOICTBO 00BEKTa, MpEACTaBIIAONIEe COOON CBONCTBO Cpelibl,
BJIMSIONICH HA ITapaMeTphl HCCIETyeMOro 0OBEKTa UITH MOJICIIH.

@axkmop — BHeEIIHEe CBOWCTBO OOBEKTa, IMpEJCTaBIIAIOLIee COOOH CBOMCTBO Cpe.bl,
BIIMSIONICH HA ITapaMeTphl HCCIETyeMOro OOBEKTa UITH MOJICIIH.

Opuzunan — 0OBEKT, C LEJIbI0 U3YUYEHUSI KOTOPOTO MTPOBOJISATCS UCCIIEIOBAHUS.

Moodens — >TO MBICICHHO TpEACTaBisieMas WM MaTepHaIbHO pean30BaHHAs CUCTEMA,
KOTOpasi, 0TOOpakas WM BOCIPOU3BOJS OOBEKT HCCIIEAOBAHUS, CIIOCOOHA 3aMeIlaTh €ro Tak,
YTO €€ U3yUeHHE JaeT HOBYIO HH(OpMAIUio 00 3TOM 00BEKTE.

Mamemamuueckaa modenb — TPEACTABISIET COOOM COBOKYIHOCTh MaTeMaTHUYECKHX
cooTHONIeHN. B KoHeuHOM wWTOTC moa MOJACJIBbIO CHCTEMbBI IIOHHUMACTCSA OIIMCAHHUC CUCTCEMBI
(opuruHana), oToOpaxaroliee ONpeesICHHYI0 I'PYIy €€ CBOWCTB. YTIIyOJeHHe ONUCaHUS —
JieTaIu3aus MOJIEIH.

Jnemenm — mpocreillias HenelMMas 4YacTb CUCTEMBI, T.€. 3TO Ipenien YWICHEHMs
CUCTEMBI C TOUKHU 3pEHUS PELIEHUs] KOHKPETHOM 3aJ]aul U MOCTaBJIEHHON 1eau. CucteMy MOXXHO
pPACWIEHUTDh HA 3JIEMEHThI PA3IMYHBIMU CIOCO0AMH B 3aBUCUMOCTH OT ()OPMYJIMPOBKH LIEJIH U €€
YTOYHEHUS B IIPOIIECCE UCCIICTOBAHMS.

Cucmema — MHOXECTBO DJIEMCHTOB, HAXOJSIIUXCS B OTHOIICHUSX U CBS3AX JPYT C
JPYroM, KOTOpoe 00pa3yeT ONpeIeICHHYO IEJIOCTHOCTbD, CIIMHCTRO.
Kubepnemuueckasn cucmema — 3TO MHOXKECTBO B3aUMOCBS3aHHBIX OOBEKTOB —

AIIEMEHTOB CHCTEMBI, CIIOCOOHBIX BOCIIPHHUMATh, 3alIOMUHATH U TIepepadaTbBaTh HH(POPMAIIHIO,
a Taoke oOMeHnBaTbes nHpopmanueid. CuctemMa BKIIOYAET TAKKE CBSI3U MEXKITY dJIEMEHTAMH.
Haocucmema — OKpy’XarIas CUCTEMY CpeJia, B KOTOPOH (YHKITMOHUPYET CUCTEMA.
Bunewnaa cpeda — MHOXECTBO 3JIEMEHTOB, KOTOPBIE HE BXOJST B CUCTEMY, HO U3MEHEHHE
UX COCTOAHUSA BBI3BIBACT U3MCHCHUC ITOBCACHUSA CUCTCMBI.
Iloocucmema — TOIMHOXECTBO 3JIEMEHTOB, PEANTM3YIOIIUX IEJIH, COTJACOBAaHHBIE C
OeJIsIMU CUCTEMBI (HaHpI/IMep, moaACuCTEMAa MOXKET OCYHICCTBIIATH YaCTh LIGJIGfI CI/ICTGMBI).
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Oobvedunenue 0gyx cucmem — CUCTEMA, COCTABJICHHAsI M3 AJIEMEHTOB OO0bEIUHIEMbIX
CHUCTEM.

Ilepeceuenue 08yx cucmem — CUCTEMA, COCTOAIIAS U3 AJIEMEHTOB, MPHHAJIEKALIMX
OJIHOBPEMEHHO 000UM HTHUM CHUCTEMaM.

Cucmema-ynugepcym — o0ObEIMHEHUE CUCTEMBI U €€ CPE/IbI.

Cmpykmypa cucmempl — 3TO COBOKYIIHOCTH 3JIEMEHTOB M CBSI3ed MEXJIy HHUMH.
CrpykTypa MOXXeT OBITh NpeACTaBiI€HAa TIpapHUUECKd, B BUAEC TEOPETUKO-MHOKECTBEHHBIX
OIMCAHMA, MaTPHIL, TPA(OB U IPYTUX SIBBIKOB MOACITUPOBAHUS CTPYKTYD.

Bx00bt — >11€MEHTBI CUCTEMBI, K KOTOPBIM IPHJIOKEHBI BXOJHbIE BO3ACHCTBHUS WM Ha
KOTOpBIE OCTYNAIOT BXOHbIE CUTHAJIBI.

Bxoonwvie noxkazamenu — T10Ka3aTeIu CHUCTEMbI, KOTOPbIE HU3MEHSIOTCS B pe3yJbTare
BXO/THOT'O BO3JICHCTBUS WJIM CUTHAJIA.

Bbixo0br — >11eMEHTBI CUCTEMbI, KOTOPBIE OCYILECTBIIAIOT BO3ACHCTBUE WU MEPENaOT
CUTHAJ B JIPYT'YIO CUCTEMY.

Boixoonvie noxazamenu — 1O0Ka3aTeIM CUCTEMbl, M3MEHEHHUS KOTOPBIX BBI3BIBAIOT
BBIXOTHOE BO3/ICHCTBHUE MM BBIXOAHOM CHTHAJI, JIMOO CaMH SIBIISTFOTCS] TAKMM BO3JICHCTBUEM WIIH
CUTHAJIOM.

Cuznan — coo011eHNE O COCTOSIHUU HJIEMEHTA.

Coobuenue — 310 COBOKYITHOCTb CUTHAJIOB.

Hepapxus — 3TO  yHOPSAAOYEHHOCTh KOMIIOHEHTOB II0 CTENEHU  BaKHOCTU
(MHOTOCTYTIEHYATOCTh, CIy’K€OHasi JeCTHHULA). MexXIy YpPOBHSAMH HEpPapXUUYECKOH CTPYKTYpPbI
MOTYT CYUIECTBOBATh B3aWMOOTHOILEHHS CTPOrOro IMOJYMHEHHMS KOMIIOHEHTOB (y3JI0B)
HIDKEJIEKAILEro YpOBHS OJJHOMY M3 KOMIIOHEHTOB BBIIIIEJIEKAILEr0 YPOBHS, T. €. OTHOLIEHUS TaK
Ha3bIBAEMOT0 JJPEBOBUJIHOTO MOPSIIKA.

Cea3p — obOecrieunBaeT BO3HUKHOBEHHE U COXPAHEHHE CTPYKTYPBI U LIEJIOCTHBIX CBOWCTB
CUCTEMBbl. OJTO IIOHSTHE XapaKTepU3yeT OJHOBPEMEHHO U CTpOEHuEe (CTaTuky), u
(GYHKLMOHUPOBaHUE (IMHAMUKY) cucTeMbl. CBsA3b XapaKTepU3yeTCsl HalpaBJIeHUEM, CHUIOH U
XapakTepoM (W11 BUJIOM).

Cocmosanue cucmembl — 3TO COBOKYITHOCTb 3HaUCHUH ee MoKa3aTeseil.

Mnosncecmeo cocmoanuil cucmempl — BCE BO3MOKHBIE COCTOSHUS CUCTEMBI.

Ilpocmpancmeo cocmoanuit — MHOXECTBO, B KOTOPOM OIIPEJIEIEHO MOHATHE OIU30CTH
3JIEMEHTOB.

Jeusicenue (nosedenue) cucmemvbt — DTO IPOLECC IEPEXONA CHUCTEMBI U3 OIAHOIO
COCTOSIHMS B IPYyTO€, U3 HETO B TPETHE U T.J.
Juckpemnaa cucmema — €CIU IEPEXOJ CUCTEMbI HU3 OIHOIO COCTOSIHUSA B JPYyroe

MIPOUCXOAUT 03 IPOXOKICHUS KAKUX-THOO MPOMEKYTOTHBIX COCTOSTHUM.

Jlunamuueckan (Henpepvlénasn) cucmema — €CIU TP MEPEX0I€ MEXKIY JIIOOBIMH ABYMS
COCTOSIHUSIMU CHUCTEMa 0053aTEIbHO MPOXOANT Yepe3 MPOMEKYTOUHOE COCTOSHHE.

PasnosecHblit pexcum 08uxzceHUs CUCHEMbl — KOTJIa CHCTEMa HaXOJIUTCS BCE BpeMS B
OJIHOM U TOM K€ COCTOSIHUH.

Ilepuoouueckuii peixcum O08udsCeHUs cucmempl —  KOTJIa CHCTEMa uepe3 paBHBIC
MIPOMEKYTKH BPEMEHH MPOXOIUT OJTHU U TE€ KE COCTOSHUSA.

Ilepexoonslit pexrcum — JBWKEHUE CUCTEMBbl MEXKAY IBYMS MEpPUOJAAMH BPEMEHHU, B
KaKJIOM U3 KOTOPBIX CHCTEMa HaXOAWIach B CTAIIAOHAPHOM PEXKHUME;

Anepuoouueckuii pexcum — CHUCTEMa TMPOXOAUT HEKOTOPOE MHOMXKECTBO COCTOSHHIA,
OJTHAKO 3aKOHOMEPHOCTH IPOXOXKIACHHS OTUX COCTOSHUH SBISICTCS OoJjiee CIIOKHOH, YeM
nepuoANYEecKre, HapuMep, ePEeMEHHbIN Mepuo/I;

Ipeoouueckuii pexcum - CUCTEMA IPOXOJUT BCE IMPOCTPAHCTBO COCTOSHUN TaKuUM
00pa3oM, 4TO C TEYEHHEM BPEMEHHU MPOXOJUT CKOJBKO YTroJHO OIU3KO K JTHOOOMY 3alaHHOMY
COCTOSIHUIO.

Yemanosuswiuiica unu cmayuonapnwlii pexcum — ecnu cucTeMa HAaXOJIUTCS B
PABHOBECHOM WJIU TIEPUOIUYECKOM PEXKHUME.
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lleﬂocmnocmb —CBOMCTBO CHUCTCMBI, IIOABJIICHHMC HOBOI'O Kad€CTBa B O6’[>€,I[I/IH6HI/II/I
HMCHHO 3TOTI'O0 Ha60pa 3JIEMEHTOB. Ba)kKHO q0Ka3aTh IIEIIOCTHOCTH HOTepefI CHUCTCMHBIX Ka4YC€CTB
IIPpH UCKIIFOUCHUHU JII000r0 U3 BBIACJICHHBIX 3JICMCHTOB CUCTCMBI.

Pa3nooopazue — CBOWCTBO CHUCTEMbI, HAIMYHME KAUYECTBEHHO pPA3JIMYHBIX 3JEMEHTOB
CUCTEMBbI, HECYIINX Pa3nyHble QYHKIUH.
Ces3Hocmb — CBOWCTBO CHCTEMBI, OCYIIECTBICHHE OOMEHAa HH(pOpMammen MexTy

JJIEMEHTAMU  CHCTEMbI, HEBO3MOXXHOCTh  BKJIIOYEHHMS B CHUCTEMY DJIIEMEHTOB  0e3
MH(POPMALIMOHHOTO OOMEHa.

ILlenenanpasnennocms — CBOWCTBO CHCTEMbI, BO3MOXXHOCTH YIPABIEHUS CHUCTEMOM
IyTEM M3MEHEHUsI TapaMeTPOB B OHOM 3JIEMEHTE JUIs PeoOpa30BaHusi COCTOSHUS IPYTHX.

Yemoniuueocms — cBOMCTBO crcTeMbl, CIOCOOHOCTh COXPAHEHUsI CBOWCTB CUCTEMBI TPU
JIOCTaTOYHO IIUPOKOM U3MEHEHHUH I1apaMETPOB CPEIbI.

T'unomesa  — onpenencHHbIE MpPEICKa3aHMs, OCHOBBIBAIOIIMECS HA HEKOTOPOM
KOJIMYECTBE OIBITHBIX JAHHBIX, HAOJIFOICHUH, IOTJIOK U T.]I.

Ananocun — CyXJAeHHE O KaKOM-THOO YaCTHOM CXOJICTBE JIBYX OOBEKTOB, KOTOpPOE HE
BCEr/1a MOXKET OBITh BBIPAKCHO B KOJIMICCTBCHHBIX OI[CHKAX.

Mawiunnstit IKcnepumenm — MPOBEICHNE YIKCIEPUMEHTOB MPoBoATCs Ha DBM.

Hmumayuonnoe mooenuposanue — mpoliecc nNpoBeACHUs IKCIIEpUMEHTOB Ha DBM.

Hamypnulii IKkcnepumenm — TIPOBEJIEHUE OJKCIEPUMEHTOB HEMOCPEACTBEHHO Ha
peaTbHOM OOBEKTE.

Yuueepcanonocms — xapaxtepusyerT NOJHOTY OTOOPaKEHHUS MOJIEIBbI0 H3ydaeMBbIX
CBOMCTB pealbHOr0 00BEKTA.

Adekeamnocms — CIOCOOHOCTH OTPAXKaTh HYHbIE CBOMCTBA 00BEKTA C MOTPEIIHOCTHIO
HE BBIILIE Oy CTUMOM.

Tounocmbs — OLCHUBACTCSI CTETNICHbIO COBMAJICHUS 3HAUYCHUN XapaKTEPUCTHK PEallbHOTO
00BEKTa CO 3HAYCHUSIMU STHX XaPaKTEPUCTUK, OTYYCHHBIX C TOMOIIBIO MOJICIICH.

DKoHOMUUHOCIMb — OTIpENeNsIeTcs 3aTparaMu pecypcoB OBM (mamsatu u BpeMeHH Ha ee
peann3anuio 1 dKCIUTYaTalluo).

Kauecmeo moodenupoéanus — MOXeT OBbITh OLIGHEHO XapaKTEPUCTUKOW  €ro
MOTPEOUTEITBCKUX CBOWCTB: 3(PPEKTUBHOCTh HWCIIOJIB30BAHMS €r0 [0 Ha3HAuYeHUIo (IIeN);
PECYPCOEMKOCTh; CTOUMOCTb.

Mooanvhoe ynpagnenue — 5TO TaKOE€ YIPABIEHUE, KOTJa JIOCTUraeTcsl TpeOyeMblid
XapakTep MepexoJHbIX MPOIECCOB 3a CUET 00ecreueHuss He0OXO0ANMMOrO PaCcloIOKEeHUs KOpHen
XapaKTepUCTHUUECKOT0 IOJIMHOMA HAa KOMIUIEKCHOH IJIOCKOCTH.

Heuemxkan nocuxka (Fuzzy logic) — B OCHOBHOM MHOTr03aJayHasi JIOTHKA, KOTOpPas
MO3BOJISICT OMPEACIIATh MPOMEKYTOYHBIC 3HAYCHHUS MEXKIY DbByJeBBIMH OIEHKaMU IOJI00HO
Ja/Hem, Ucmuna/Jlooxcw, Yeproe/benoe u T.1.

Hocumeny U — »3T0 YyHUBEpCAJbHOE MHOXECTBO, K KOTOPOMY OTHOCSTCS BCE
CTaTUCTUYECKHUE JIaHHBIE.

Dynkyua npunaonedcHocmu pa(u) — 370 QyHKUIUSA, 00JIACTBIO ONpENEIeHUs] KOTOPOM

apysieTcs Hocutens U, W € u , a 0071aCThIO 3HAYEHUN — eqUHUYHBIN uHTepBain [0,1].
Ilepeceuenue muoscecme — onepanusi HaJl MHO>KeCTBaMU A u B, pe3yibTatom KOTOpOii

saBsieTcss MHOkectBo = AMB KOTOPOE COJEPKUT TOJIBKO TE€ DJEMEHTBI, KOTOpHIE
NpUHAAJIEKAT U MHOXKECTBY A U MHOXeCTBY B;
Oobvedunenue muodycecmé — olnepauus Hajg MHoOxecTBaMu A u B, pesynbratom

KOTOpOfI ABJIICTCA MHOMXCECTBO C=AuB , KOTOpPOC COACPIKHUT TC OJIICMCHTBI, KOTOPLIC

NPUHA/IJICKAT MHOKECTBY A HITM MHOKECTBY B mim 060oum MHOKeCTBaM;

Hneepmuposanue (ompuyanue) MHoOdMcecme —  ONEpalUsi HaJ MHOXECTBOM A,
pe3yJIbTaTOM KOTOpOH siBisieTcs: MHO)ecTBO C = — A, KOTOpOE COJEPKUT BCE AIIEMEHTHI,
KOTOpbIE IPUHAIJIEKAT YHUBEPCATBHOMY MHOKECTBY, HO HE IPUHAJIJIEKAT MHOKECTBY A.
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Hepapxuueckue cemu — wuHpopMalMs B TaKUX CETAX IepelaeTcss B Ipoliecce
[OCJIEI0BATENBHOIO NIEPEX0/1a OT OJTHOTO YPOBHSI HEPAPXUU K IPYTOMY.

Jlokanvnvie cemu — cetu, Gopmupyemble HEHMpOHaAMH C OrpaHHMYEHHBIMH chepamu
BIUsHUSA. HelpoHBI JIOKANBHBIX CETeH MPOM3BOAAT IepepaboTKy WHGOpMANHUKd B Mpeaernax
OIHOTO ypoBHS uepapxuu. [Ipu 3ToM (DyHKIMOHANBHO JIOKaJdbHAs CETh NPEJCTABISIET COOOM
OTHOCHUTEIIEHO W30JIMPOBAHHYIO TOPMO3SIIYIO WIH BO30YKIAIOMIYIO CTPYKTYDY.

Cemu ¢ 00HUM 6Xx000M — KOMAHJHbI HEUPOH, HAXOISAIIMNUCS B OCHOBAHUU TaKOW CETH
MOXXET OKa3bIBaTh BIUSHUE CpPa3y HA MHOXECTBO HEMPOHOB, M MOITOMY CETH C OAHUM BXOJIOM
BBICTYMAIOT COTJIACYIOIIUM 3JIEMEHTOM B CIOKHOM COYETaHMHM HEMPOCETEBBIX CHCTEM BCEX
THUIIOB.

Obyuarwwan 6viOopKa — UMEIOIIUECS B PACIOPSDKEHUU pPa3padOTYMKa MPUMEPHI
COOTBETCTBUHN MEXKIy MPU3HAKOBBIMH MPOCTPAHCTBAMHU.

JKoHoMuKa — cuctemMa OOILIECTBEHHOI'O MPOW3BOJCTBA, OCYIIESCTBISIONIAsl COOCTBEHHO
IPOM3BOJICTBO, paclpeeseHne, 0OMEeH U MoTpedieHne HeOOXO0JMMBIX 00IIECTBY MaTepHUaTbHbBIX
Onar, BKJIOUYasi MPOJAYKTHI U YCITYTH.

DLP - Digital Light Procession, s nmocTpoeHHs MOAEIN NPUMEHSETCS AKPUIIOBBIN
dorononumep, OTBepXKIeHUE Bcero ciosi ogHoBpemeHHO Y®d-nmammoi. [Ipouecc, pazpaboran
Texas Instruments n ucnons3yercsi pupmoii Envisiontec (I'epmanus).

FDM - Fused Deposition Modeling, moctpoenne MoOJeld MOCPEICTBOM TMOCIOWHOE
HaHeceHue HuTeBUIHOTO nonumepa. [Ipomecc pupmsl Stratasys (CLLIA).

Jetting — HaHeceHHe WM OTBEPXKIEHHUE CIIOSI MaTepHalia MOJEIH MOCPEICTBOM MOAaun
YKUJIKOTO WJIM PACIUIaBIEHHOTO KOMIIOHEHTA Y€Pe3 MHOTOCOIJIOBYIO T'OJIOBKY.

Inkjet-TexHororusi — TeXHOJIOTUSI HAHECEHUS CBS3YIOIIETO KOMIIOHEHTA WJIM OCHOBHOTO
Marepuaia MOJeIu uepe3 (POPCYHKH WM MHOTOCTPYWHBIE TOJIOBKH IO THUITy TME€YaTHBIX
npuntepoB. Ucnonwiyetcs, Hanpumep, B RP-mammnax ProMetal, Z Corp.

LOM - Laminated Object Manufacturing — mnocnoiiHoe CKJIE€HBaHHE IJICHOYHBIX
MaTepuasoB, HAIPUMEpP, NOJTUMEPHON TIEHKU WU JIAMUHUPOBAHHON OyMaru ¢ mocieayronum
dbopMHUpPOBaHUSIM («BBIPE3AHUEM) ) MOJIETTU C TIOMOIIBIO JIA3€PHOTO JTyya.

MIT - Massachusetts Institute of Technology, ucnons3yercss ans 0003HAYECHHS
pa3paboTaHHOTO B MHCTUTYTE CIIOCO0A BBIPAIIMBAHUS MOJCIICH Ha OCHOBE inkjet-TeXHOJIOTHH.
Crnioco0 ucnosnp3oBaics B MamuHax ¢pupmsl Soligen.

MJM - Multi Jet Modelling, nocrpoenre Moaenu MyTeM HAaHECEHMsI PACIUIABIEHHOTO
MaTepuaia ¢ MOMOIIbI0 MHOTOCTPYHUHBIX TOJIOBOK I10 TUITY CTPYHHBIX IPUHTEPOB).

SLA - wmam SL, or Steriolithography Apparatus —crepeonurorpadus, crnocod
MOJTyYeHUs MOJIEJIe MOCPEACTBOM OTBEPXACHHUS TOHKOTO CJOS KUAKOro (oTtomonumepa
na3epHbIM JiydoM. Pa3zpaboran pupmoii 3D Systems u nipencrasies B 1987 r.

SLS - nau LS, Selective Laser Sintering - mocioiiHoe na3zepHOe CrHeKaHHE, CIOco0
dbopMHUpPOBaHUS MOJIEIH MMOCIOWHBIM CIIEKAHHEM TOPOIIKOBBIX MaTEpHaNiOB, B oTiaudue oT SLA
Ja3ep UCIOJIb3YeTCsl He KaK MCTOYHUK CBETA, a TAaK HCTOYHUK TEILIA.

Solidscape — omna u3 Beaymux GupM-uzroroputenen RP-mamumu s mosydeHus
MoJiele M3 JTUTEHHOro BOCKa (FOBEIHMpHAS MPOMBIIUIEHHOCTh CTOMATOJIOTHSA); MPUMEHSETCS
DODIJET- npormecc — crpyiiHas mojada MaTEpHaOB MOJEIH W TOJICPKEK U (pesepoBaHme
Ka)X/I0TO CJIOSI.

HToroBslii KOHTPOJIb BONPOCHI MO TUCIHHUILINHE

1. Tlonsrue monenu. OOBEKTHI, EIH U METObI MOJepoBanus. CoBpeMeHHas
KI1accU(UKals MOJIeJIe TEXHOJIOTHYECKHUX MPOIECCOB.

2. [lpuHIUIIEI UMUTAIITMOHHOTO MOJIETHpOoBaHus. OCHOBHBIE TAIbl TOCTPOCHHUS
MMUTAIIMOHHBIX MOJIECH.

3. AKTYaJbHOCTbH U 1I€JIb MATEMaTUYECKOTO MOICIUPOBAHUS CUCTEM.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22,
23.
24.
25.
26.
27.
28.
29.

30.

CucTtemMHbIi aHau3.

AKcHoMa OJTHOPOTHOCTH.

AKcCHOMa HENPEPHIBHOCTH.

AKCHOMBI CTallMOHAPHOCTH.

MaremaTrueckoe MOJCIUPOBAHUE XMMHUKO-TEXHOJIOTHYECKUX cucTeM. O01mas
xapakrepuctuka XTII.

[Tonsitue u cBsa3p XTI u XTC. Dnement XTC.

Knaccudukanus snementoB XTC. Mepapxudeckuii MpUHITATI.

Tunoseie TexHosornueckue oneparopsl XTC.

Bupl TEXHOIOrMYECKUX CBSI3EH MEK]y OIIEpaTOPAMMU.

CsoiictBa XTC.

Cunre3 XTC.

OcHoBHbIe MeTObI pacuera XTII.

WNurerpansusie Mmeroas! pacuera XTII.

JlexkoMno3uimoHHbie MeTo bl pacueta X T1I.

Wrepaunonnsiii cioco6 pacuera XTI kak pa3sHOBUIHOCTH IEKOMIO3UIIMOHHOTO METOAA.

CpaBHHTEIIbHASI XapaKTEPUCTUKA UHTETPAIIBHOTO U JIEKOMIIO3UIIMOHHOI'O METO/Ia pacuera
XTTII.

Amnanu3 ctpykrypsl XTI

[IpencraBnenue XTII B Bune rpados, MaTpull U TaOIMLI.

Onpenenenue onTUMaibHOU nociaeaoBarenbHocTH pacueta X TII. [IpuniunuansHas
TEXHOJIOTHYECKas cxema Komia. OneparopHasi cxema U rpad cXembl KOTIa.

OCHOBBI IOCTPOECHUS AETEPMUHUPOBAHHBIX MaTeMaTH4eckux mojeneit anementoB X TII.
Monyne cmecuTens.

OCHOBBI IOCTPOECHUS AETEPMUHUPOBAHHBIX MaTeMaTHueckux mojeneit anementoB X TII.
Mopnyne genurens.

OCHOBBI IOCTPOECHUS AETEPMUHUPOBAHHBIX MaTeMaTHueckux mojeneit anementoB X TII.
Monyns TeruioooOMeHHuKa. Cxema Tero0OMEeHHUKA.

OcHOBHbIE IPOrpaMMHbI€ POAYKTHI A1 pacueta X TIL.

CemeticTBo on-line mporpamMmMHBIX 00oouek jyist pacuera X TT1.

CewmetictBo off-line mporpammubsix obonouek s pacuera XTII.

Ontumuzanus XTII. Kputepuii ontumansHocTu. [IpocToii U clloKHBIN KpUTEpUil
ONTUMAJIBHOCTH.

AHaTUTUYECKHUE U YUCIICHHBIE METO bl HAXOXKICHUS ONITUMYMa.

KOJIJIOKBI/IyMbI H TECTOBbIC 3aJlaHUHA

Temaruka Cpoxku mpoBeneHu
KOJIJIOKBUYMOB s
(Coznacno
KaieHoapHomy

njaamy npoeeoeHus
KOHMPOJIbHBIX U
mecmoevix
3a0anuu
Jexanama.)

MeTo/1pl aHAIN3a TIOBEICHHUS XUMHKO-TEXHOJOTMYCCKUX
nporieccoB. [IpenBapurenbHas 00paboTka |
uHdopManu. MeTo bl aHaJIu3a MOBEICHUS XUMHKO-
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TEXHOJOTHYECKHUX TporeccoB. KoppensunoHHblil aHAIU3.
Mertobl aHaIM3a MOBEACHUS XUMUKO-TEXHOJIOTUYECKUX
nporeccoB. JIMCKpUMUHAHTHBIN aHATH3.

[InanupoBaHue SKCIEPUMEHTa B XUMUKM U XUMUYECKOU
texHosioruu. [loctpoenre MmaTeMaTH4eCKUX MOJIeNield Ha
OCHOBE TIOJTHOTO (PAKTOPHOTO IKCIIEPUMEHTA.

[InanupoBaHue SKCIEPUMEHTAa B XUMUKM U XUMUYECKOU
TexHonoruu. [loctpoenre MmaTeMaTH4eCKUX MOJIENIed Ha
OCHOBE JIpOOHOTO (DAKTOPHOTO IKCIIEPUMEHTA.

1L, 11

[Tonsitue Teopuu nog00usl.

Pacnipenenenue notokos B annapare. CriocoObl o/1a4u B
MOTOK Tpaccepa.

Monenu uieabHOTO BEITECHEHHS U MICATBHOTO CMEIIICHHS.
Juddy3uonnas u ssueeyHas MOJICIH.

KomOuHupoBaHHbIE MOJIEIH.

Wnentuduxaius rupoAMHAMUYECKON MOAEIN METOIOM
MOMEHTOB.

Unentuduxamms nuddy3noHHON U SUeeuHOM MOeNeH.
Wnentudukanyst KOMOMHUPOBAHHBIX MoJeNeid. SJueeunas
MoJieb ¢ 00paTHBIMU TOTOKaMu. balinacupoBaHnue.

1,1, T

KonTpoub 3HaHUIi ¢ HCTIOJH30BAHUEM TECTOBBIX 3aIaHU I

TemaTnka
TeCTOBBIX 3aJaHUI

1.MeTobl aHaIM3a NOBECHUS XMMUKO-TEXHOJIOTHYECKUX
nporeccos. [IpenBapurenbhas 06padoTKa HHOOPMAIIH.
2. Metoibl aHa/IM3a NOBEJCHNUS XUMUKO-TEXHOJIOTHYECKUX
rpoueccoB. KoppelsaioHHbIN aHAIN3.
3. Mero/1bl aHANIN3a TIOBEJCHUS XUMUKO-TEXHOJIOTHYECKUX
IporneccoB. [JMCKpUMHUHAHTHBIN aHAIU3.
4. IInanupoBaHKUE HKCIEPUMEHTA B XUMHH U XUMUYECKOM
texHosioruu. [loctpoenre mareMaTH4EeCKUX MOJIEIEH Ha
OCHOBE IIOJTHOTO ()aKTOPHOT'O 3KCIIEPUMEHTA.
5. [ImanupoBaHue HKCIIEPUMEHTA B XUMUN U XUMUYECKON
texHosoruu. [TocrpoeHre maTeMaTHuecKuX Moienel Ha
OCHOBE JIPOOHOTO (PAaKTOPHOTO IKCIICPUMEHTA.
6. MeTo/1pl aHAJIN3a TIOBEJCHUS XUMUKO-TEXHOJIOTHYECKUX
npoueccoB. CUCTEMHBIN aHaIH3.
7. MeTo/1bl aHAJIN3a TIOBEJCHUS XUMUKO-TEXHOJIOTHYECKUX
rporeccoB. PerpeccCuoHHbIl aHaIu3.

Cpoxu mnpoBeneHust
(Coznacno
Ka1eHo0apHomy niamy
npoeeoeHusn
KOHmMPONbHBIX U
mecmoevix 3a0anuu
OoeKanama, mecmul
umeeromces 6 Ganke
oannvix KbI'Y)

MeToauuecKkue PCKOMEHIAIMHA JJIA NpenoaaBaTesd
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Jlekiusi — TrJaBHOE 3BEHO MUIAKTHYECKOro MMKiIa oOydenus. EE wnenp 3aknmaaxa
dbyHIaMeHTa AJs MOCIEAYIONIEr0 YCBOCHHSI CTYJCHTaMU MaTepHralla METOJI0M CaMOCTOSITENIbHOM
pabotsl. CoaeprkaHue JEKIHA TOJDKHO OTBEYATh CIACAYIOIIMM JUIaKTHIECKUM TPEOOBAHUSIM:

W3noxenne Marepuana OT TNPOCTOTO K CIHOKHOMY, OT M3BECTHOIO K
HEU3BECTHOMY;

JlornyHOCTH, YETKOCTD U ICHOCTh B U3JI0KEHUU MaTepHala;

Bo3MOXHOCTE MPOOJIEMHOTO  M3JIOKEHHS, IUCKYCCHH, JAUAAIOra C IIEJIbI0
AKTUBU3ALMH JICSITEIbHOCTU CTYJEHTOB;

Ornopa CMBICIIOBOM YaCTH JISKIIMH HA TIOJUTHHHBIC (PAKTHI, SIBJICHHS;

Tecnass cBA3p  M3JaraeMoro Marepwala ¢  BBIBOJOB ¢  Oyaymiei
po(heCcCUOHATILHON NeSTeIbHOCTHIO CTYACHTOB.

[IpenogaBaTens YMTAIOMIMI JIEKIMOHHBIE KYPChI IOJKEH UCITOIb30BaTh CYUIECTBYIOLIUE
B [1€IarOrMYECKON HAYKe BapUAHTHI JICKUHU U HAXOJIUTh MX MECTO B CTPYKTYpE Ipolecca
00y4YeHUs yUUTHIBAsI TUIAKTHYCCKHUE U BOCIIUTATEIIHHBIC BO3MOKHOCTH.

[Tpu uyTeHNM NEKIUH BaXKHO IOMHHUTB, YTO OCHOBHAS HH(OpMAIIHs niepeaaéres depes
MHTOHAIMIO. Y UUTBIBATh, YTO MEPBbIA KPU3UC BHUMAHUS CTYAEHTOB HacTymnaer Ha 15-20
MUHYyTaX, BTopoil — Ha 30-35 mMunyTax. JIekTop 10J5KeH UCXOAUTh U3 TOTO, YTO BOCHPUSTHE
JEKLIHUHA CTyAEHTaMU MJIQJIIIKX U CTAPLUIUX KYPCOB OTJIMYAKOTCS 110 TOTOBHOCTH U YMEHHUIO.

[ToaTomMy, OTIIMUKE OT JIEKIMU (TPATUIIMOHHON ), OCYIIECTBIISIONIEH 00yueHre Ha ypoBHE 00Ieit
OPUEHTUPOBKH B MPEJAMETE W METOJOJOTUH H3y4yaeMOW HAyKu W OOECIEeUMBAIOLICH YCBOCHUE
Marepuaia B Jy4IIEeM CIIy4yae 4yepe3 €ro BOCIPOU3BEAECHME, J1a0OpaTOPHbIN MPAKTUKYM, KaK U
caMocTosTeNbHast padoTa, 00ECIEUNBAIOT YCBOCHHE HA DOJlee 8bICOKOM YPOBHE.

[pyroe CylIecTBEHHOE OTJIWYHAE MPAKTHYECKUX 3aHITUM OT JICKUMOHHBIX 3aKIIOYACTCAd B
npeoOIajaHu coOOCMBEHHOU aKMUBHOU U NO3HABAMENbHOU 0esAMeNbHOCMU Y4aujuxcs, KoTopas
B MEHBIIEH CTEIIEHU HAMPABIISAETCS PENOJaBaTEIEM.

JlaGopaTtopHble 3aHSATHS B BBICIICH MIKOJE MpeAHA3HAYEeHbI Ui YIriyOJeHHOTO H3yuYeHUs
TEOPETHUYECKUX  BOINPOCOB  M3y4aeMOW  JUCUMIUIMHBI W OBJAJEHUS  COBPEMEHHBIMU
AKCIIEPUMEHTAIIBHBIMA METOJIaMU HAyKH. OKCIEPUMEHT B BBICHICH IIIKOJE OTIMYACTCS OT
71a00paTOPHOTO MPAKTUKYMa B BBICILIEH IIKOJIE 3HAUUTEIBHBIM CONUNCEHUEM MEMOO08 00YUEeHUs C
Memooamu u3yyaemou HayKu.

3amaua 1a0OpaTOPHOTO TPAKTUKYyMa HE OrPAaHUYMBACTCS TEM, UYTOOBl Pa3bsICHUTH
coJiepKaHUE MPOTPAMMHOTO MaTepuaia, KOTOpOe JOJKHBI YCBOUTH CTYIEHTHI, IPHOOPETECHUE
CHUCTEMBbI 3HAHUH JOJDKHO COMPOBOXKIATHCS YMCTBEHHBIM Pa3BUTHEM OOydaromuxcs. JTO, Kak
W3BECTHO, JIBE€ CTOPOHBI €MHOTO Y4eOHOTO MPOoLecca: YMCTBEHHOE Pa3BUTHE OCYIIECTBISCTCS B
MPOoIIeCCEe aKTUBHOM pabOThI MBICIIHM HAJ MaTepHaIOM, JOCTABISIEMbIM COJIEPKAHUEM MPEIMETA;
YCHENIHOE MPUOOpPETEHHE HOBBIX 3HAHMM BO MHOTOM 3aBHUCUT OT JIOCTUTHYTOTO YpPOBHS
pasButus. [loaTtoMy B 3amady npenojaBatelisi BXOAUT TaKOE M3JI0KEHUE, KOTOPOE BOBJIEKAJIO Obl
00yJaronMxcsi B YMCTBEHHYIO TepepadOTKy COOOIIaeMoro marepuana, pa3BUBAIO Obl y HHX
yMEHUE HaAONIOAaTh SBJICHUS W JEJIaTh BBIBOIBI, CPaBHUBAaTH W 0000IaTh, MPOU3BOJIUTH
Ofepalvy aHalru3a U CUHTE3a, OCYIIECTBIISITh MHIYKTUBHBIE U JITyKTUBHBIC, YMO3AKITIOUCHHS U T.
1.
JlaboparopHble 3aHATUS JOHKHBI OBITH OCHAIIEHBI COOTBETCTBYIOUIUM O0OPYIOBAaHUEM,
npudopaMu, XUMUYECKOU MOCYI0N U PeaKTHBAMH.
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Ha naGopaTopHBIX 3aHATHAX CTYJEHTOB HEOOXOAMMO HAyYHUTh: IPABUIBHO
UCIIOJIb30BaTh XUMHUYECKYIO IOCYAY, YMETb ONMCHIBATh HAOJIOAAaeMBbIE€ OIBITHI, COCTaBJISATh
TaOJHIIBI, CTPOUTH TpadUKH, HAXOAUTH TPAPUUECKU pa3IHMIHBIC TTAPAMETPHI U JIENIaTh BBIBOJIBI.
Kpatkas ctpykTypa J1a00opaTOpHBIX 3aHITHH ClEIyrolias: MepeKinyka 2 MUH. YCTHBIA OIpoc
10-15 mun. Bemonaenue skcniepumenta 40-45 muH. Pacuérel rpaduku BeiBOABI 20-25 MUH.
3ammra paboter 10-15 MuH. B 3aBHCHMOCTM OT JIMTEIBHOCTH SKCIEPUMEHTA CTPYKTYpa
3aHSTUNA MOKET ObITh HHON

Heo6xonumo pa3BuBaTh pas3iuyuHble (POPMBI CAMOCTOSTENIBLHONM pPabOTHl CTYIEHTOB U
HOCTOSAHHO 00yyaThb HMX METOJaM TakoW paboThl. 3ajlaHHMe Ha CaMOCTOSATENbHYI paboTy
CTYJEHTBI JOJDKHBI I10JIy4aTh B HayaJle CEMECTpPA, ONPEIEIIMB CPOKU MX BBIIIOJIHEHUS U CHAYH.
OCHOBHOW METOJ NPOBEJIEHHE CAMOCTOSTEIbHON pabOThl CTyJIEHTa 3aKJI4darcsi B paboTe ¢
TEKCTOM CIIEUAILHOW JINTEPaTyphl — Y4YeOHUKAMH, OpOLIIOpaMu, CIEIHATU3UPOBAHHBIMH
KypHatamu. DopmamMu OpraHM3alMKd KOHTPOJIA HAJ CaMOCTOSATENBHOW pabOTON CTyaeHTa
OCYILECTBISETCA € IOMOIIBIO KOJUIOKBUYMA, TECTUPOBAHUS.

B Hauanme cemecTtpa CTYyAEHTHI JOJDKHBI MOJYYUTh TEMATHUECKHE IUIaHbBI JICKIIHA,
7a00paTOPHBIX 3aHATHH HM  KOHTPOJIUPYEMOM  CaMOCTOSTeNbHOM paboTel. B muiane
71a00paTOPHOTO 3aHATUSL UMEIOTCSI BOIPOCHI, BHIHOCUMBIE Ha Ka)KJ0€ Ta00OpaTOpHOE 3aHATUE AJIS
BBITMIOJTHEHUS SKCIIEPUMEHTAIBbHOM YacTH W MPOBEACHUS OMpoca C yKa3aHHEM HEoOXOAMMOM
JUTEpaTyphl. B IMiaHe KOHTPOIHPYEMOH CaMOCTOSATEIBHOW padOThI CTYJCHTOB YKa3bIBAIOTCS
BOTIPOCHI, BHIHOCUMbBIC Ha KOHTPOJIb, HEOOXO0IUMast JIUTepaTypa ISl BBIMIOJIHCHUS STOW paboThI U
natel npoBeaeHust KCPC.

MeTtoauyeckue yKkazaHus AJsl CTY/I€HTOB.

CTyneHT JOMKEeH MMETh JIGKIIMOHHYIO TeTpajib, TETPadb IJis JTaOOPATOPHBIX 3aHATUH U
TETpajb AJISl CAMOCTOSTENbHOM pabOThI MO TAHHOW JUCIUILTUHE.

CrTyneHT mocemaer JEeKIMH U 3allMChIBAET OCHOBHBIC IMOHSTHS, 3aKOHBI, (OPMYJIBL,
YpaBHEHHUS PEAKIHil U JPYTYI0 HE0OX0UMYI0 HHPOPMAIIHIO.

Ha naGoparopHbix 3aHSATHUSAX CTYACHT y4YacTBYeT B MPOBEJICHUU OIBITOB, KOTOPHIE
NPEyCMOTPEHBI TUIAHOM JIA0OPAaTOPHBIX 3aHATHH. B yrabopaTopHON TEeTpaju OINMUCHIBAIOTCS
pE3YJIBTATHI OIBITOB: JIENAIOTCS IMOAPOOHBIC PAcU€Thl, TpadUKH, 3AMUCBHIBAIOTCS YPaBHCHHUS
peaknuii u BBIBOABI. B KOHIIE 3aHATHS CTYACHT [OJDKEH TI0Ka3aTh IPEroJ1aBaTelio
71a00paTOpHYIO TETPAAb C pe3ybTaTaMH SKCIIEPUMEHTA U 3alIUTUTH paboTy.

B 3aBrcHMOCTH OT XOAa KCIIEPUMEHTAIbHOU PadOThl, CTYACHTHI BHAYalle WIA B KOHIIE
7a00paTOpPHOTO  3aHATUS  ONpPAIIUBAIOTCA  (TEKYIIUH KOHTPOJb). Tekymuid KOHTPOJIb
OCYIIECTBIISIETCS. TI0 BOMPOCAaM, BHIHOCUMBIM Ha JabopaTopHoe 3aHsATHE (IUIaH J1ab0opaTOPHBIX
3aHITUH).

JIist  BBITIOJTHEHUSI CaMOCTOATENbHON paldOThl TMOJ PYKOBOJCTBOM IPEIOAaBATENS
CTYJICHTBI OTBEUAIOT HAa BONPOCHI W TONYYAlOT HEOOXOAMMYIO KOHCYJBTAIUIO TI0
HMHTEPECYIOIINM HX BOITPOCAM.

Ha kadeape nmocraTouHoe KOJIMYECTBO METOAMYECKUX W3JAHUN IS TMOJATOTOBKH
CTYJEHTOB K TaOOPATOPHBIM 3aHSATHUSIM, TECTUPOBAHUIO, PYOSKHOMY KOHTPOJIIO U DK3aMEHY.
Memoouueckue pekomenoayuu npu padome HA0 KOHCHEKMOM 60 6peMs NPOBeOeHUs IeKYUU

B npotiecce TeKIIMOHHBIX 3aHATUHN 11e1€c000pa3HO KOHCIIEKTUPOBATh YUeOHBIN MaTepHall.
Jst 3TOrO MCMONB3YIOTCS 00IMe W YTBEPAMBIIHECS B TMPAKTUKE MPaBWIA, U MPHUEMBI
KOHCIIEKTHUPOBAHMS JICKITHI:
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KoHcnekTrpoBanue NeKIMi BEAETCS B CHEUUAIBHO OTBEJCHHOW JUIS 3TOTO TETPalH,
KQKIBI JIUCT KOTOPOW JOJDKEH HWMETh TOJIs, Ha KOTOPBIX JIENAIOTCS IOMETKH W3
PEKOMEHIOBAaHHON JIUTEPATypPhl, JOMOJHSIONIMNE MaTepHall MPOCITYIIAHHOW JIEKIIHH, a TaKKe
MOJYEPKUBAIOIINE OCOOYIO BaXXHOCTh TE€X WJIM MHBIX TEOPETUIECKHUX TTOI0KECHUH.

Llenecoobpa3HO 3anKCHIBATh TEMY M IUIAH JIEKIUH, PEKOMEHIYEMYIO JINTEPATypy K TEME.
3anmucu pasnenoB JEKIUH JIOJDKHBI MUMETh 3aroJOBKH, IOJ3ar0JIOBKH, KpacHbIe CTpOKW. Jliis
BBIJICTICHUS PA3JICJIOB, BHIBOJIOB, ONPEICICHH, OCHOBHBIX HAEH MOKHO MCIOJIB30BaTh IIBETHBHIC
KapaH/aaIu 1 (QIoMacTepsl.

HasBaHHBIE B JIEKIIH CCHUIKH Ha TMIEPBOMCTOYHUKU HAJ0 MOMETHUTH HA MOJISIX, YTOOBI ITPpH
CaMOCTOATENIFHON paboTe HAWTH W BIOUCATh HMX. B KOHCIEKTE JOCIOBHO 3alMCHIBAIOTCS
OIpeJIeJIEHUs] TOHATHH, Kareropuil u 3akoHOB. OcCTajlbHOE JOKHO OBITh 3alIMCaHO CBOMMU
CIIOBAMH.

Kaxmomy cryneHTy HeoOXOAMMO BBIpa0dOTaTb ¥ HUCIOJNB30BaTh  JIOMyCTUMBIC
COKpaIeHusi HauboJee pacpOCTPAHEHHBIX TEPMUHOB M TIOHSATHIA.

Memoouueckue pekomeHOauUU RO ROOZOMOBKe K NPAKMUYECKUM 3AHAMUAM

[IpakTrueckne (ceMHHApCKUE) 3aHATUS — COCTaBHas 4YacTh Y4eOHOro mporecca,
rpynmnoBasi (opma 3aHATHH NpPU aKTUBHOM YYacTHH CTyIeHTOB. [IpakTuueckue 3aHSTHS
CIIOCOOCTBYIOT YIIIyOJICHHOMY HW3y4YCHUIO HauOOJee CIIOKHBIX IMpOoOJIeM HAyKW W CIIyKaT
OCHOBHOW (hOpPMOI TMOJBEICHHUS HTOTOB CAaMOCTOSITEIbHOM paboThl oOywarommxcs. lLlenpro
NPAaKTUYECKUX 3aHATHH SBISIETCS YIAyOJIeHHME U 3aKpeIUieHHEe TEOPETUYECKUX 3HAHHM,
MOJYYECHHBIX 00YYarOIIUMHUCS Ha JEKIHUAX U B IPOLIECCE CAMOCTOSTEILHOTO U3yUeHHS YIeOHOTO
Marepuaia, a, CJael0BaTelIbHO, (POPMUPOBAHKE y HUX ONPEIEICHHBIX YMEHUI U HABBIKOB.

B Xxome mOAroTOBKM K CEMHHAapCKOMY 3aHATHIO HEOOXOJMMO IPOYUTATH KOHCIIEKT
JEeKLIUH, M3YYUTh OCHOBHYIO JIUTEpATypy, O3HAKOMHTBHCS C JONOJHUTEIBHOHN JIMTEpaTypow,
BBINIOJIHUTH ~ BBIAAHHBIE TNpErojaBaTelieM IpakTU4eckue 3axanus. [lpm  3TOM  ydecTh
pEeKOMEHJalMK MpenoaaBaTenss W TpeOoBaHUS mporpaMmsel. JlopaGaThiBaTh CBOH KOHCIIEKT
JeKLUH, Jeas B HEM COOTBETCTBYIOIINE 3aIIUCH U3 JINTEPATYPHI.

XKenatenpHO TPU MOATOTOBKE K TNPAKTUYECKUM  3aHATHAM 110  JTUCIHILIMHE
OJTHOBPEMEHHO HCIOIb30BATh HECKOIBKO NCTOYHUKOB, PACKPBIBAIOIINX 33 JaHHBIC BOIPOCHI.

Ha mnpaktudeckux 3aHATHSAX OOydYarolmuecs ydaTcsi TPAMOTHO H3Jaratb IMpOoOJIeMBl,
CBOOOJTHO BBICKA3bIBATh CBOM MBICIH H CYKIACHUS, pACCMAaTPHUBAIOT CUTYAIlUH, CIIOCOOCTBYIOIINE
pa3BUTHIO MpodeccuoHabHOW KoMIeTeHTHOocTH. CrenyeT MMeTh B BHUJY, YTO IMOAIOTOBKA K
NPaKTHYECKOMY 3aHSATHIO 3aBUCHT OT (OpMBI, MecTa IPOBEACHHS CeMUHapa, KOHKPETHBIX
3aJaHui ¥ OpyYeHHd. DTO MOXKET ObITh HalTMCAHUE JIOKJIaa, 3cce, pedepara (¢ Mmocieyomum
uX 00CyXKJIeHHUEM), KOJUIOKBHYM.

Memoouueckue pekomeHOAUUU NO OP2AHUZAYUUU CAMOCHOAMENbHOU PAGOmbl

CamocrositenbHas padorta (mo B.W. Jlamo «camMoCTOATENbHBIM — YEIOBEK, MMEIOIINI
CBOM TBEpIbIe YOCIKACHUS ) OCYIIECTBIISICTCS MPH BeeX (hopMax oOydeHHsI: OYHOM 1 320YHOM.

CaMocrosiTenbHass paboTra OOyYarOIIUXCS - CIOCO0 AaKTHBHOTO, IEJICHANPABICHHOTO
npuoOpeTeHus CTYJACHTOM HOBBIX JUIsSi HETO 3HAHUH W YMEHUH 03 HENOCPEICTBEHHOTO y4acTus
B 9TOM IIpoliecca npernoaaBateiieii. [IoBbIleHHe POl CaMOCTOSTEILHONH PabOThl 00YYArOIIUXCS
NPY TIPOBEJICHUH PA3JIMYHBIX BUJIOB YUCOHBIX 3aHATHH MPEIIOaraeT:

—  ONTHMHU3AIMI0 METOJOB OOY4YCHHS, BHEIPEHUE B YYEeOHBIH IPOIECC HOBBIX
TEXHOJIOTHI 00yUYeHHsI, TIOBBIMIAOIIMX MTPOU3BOJAUTEIILHOCTh TPY/a MPENoiaBaTelisi, aKTHBHOE
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UCII0JIb30BaHUE MH(POPMALMOHHBIX TEXHOJIOTHH, MO3BOJIAIONIMX 00ydJaroleMycsi B yI00Hoe JUis
HEro BpeMsi OCBauBaTh y4eOHbI MaTepHal;

—  LIMPOKOE BHEJPEHHE KOMITBIOTEPU3UPOBAHHOIO TECTUPOBAHMS;

—  COBEpIIECHCTBOBAHUE METOJMKH IPOBEACHUS MPAKTUK U HAyYHO-HCCIIEI0BATEIbCKON
paboThl 00yuaroluXcsl, NOCKOJIbKY MMEHHO 3TH BMJbl yueOHOW paboThl B INEPBYIO Ouepellb
TOTOBAT O0YYAIOIIUXCS K CAMOCTOATEIbHOMY BBIIIOJIHEHUIO IPOGECCUOHATIBHBIX 33/1a4;

—  MOJIEPHM3AIMIO0 CUCTEMBI KYpPCOBOI'O M JUIUIOMHOTO IPOEKTUPOBAHUS, KOTOpas
JIOJKHA MOBBIIIATH POJIb CTYJIEHTA B OA00pe MaTepuaa, OMCKe IyTel peleHus 3a1au.

CamocrosarenbHass paboTa NPUBOAUT CTYJEHTAa K IIOJYyYEHMIO HOBOIO 3HAHUS,
YIOPSJOYEHUIO M YIUIyOJGHHWI0O  MMEIOUIMXCS  3HAaHMM, (QOpPMUPOBAaHMIO y  HEro
npogeccuoHaIbHbIX HABBIKOB M yMeHUN. CaMoCTOsATeNIbHAs pab0Ta BBIMIOIHAET P PyHKIMI:

—  pa3BUBAIOUIYIO;

—  nH(pOPMAIMOHHO-00YYaIOIIYI0;

—  OPUEHTHPYIOLIYIO U CTUMYJHUPYIOILYIO;

—  BOCHMTBIBAIOILYO;

—  HCCIIEZ0BATEIBbCKYIO.

B pamMkax Kypca BBITOIHSIOTCS CIIEAYIOMINE BUIbI CAMOCTOSITEIbHOM paboThI:

1. TIlpopabotka yueOHOro Marepuana (MO KOHCIEKTaM, Yy4eOHOW W Hay4YHOH
JUTEepaType);

2. BbinonHeHue pa3HOYPOBHEBBIX 3a/1a4 U 33/1aHUM;

3. Pabora ¢ Tectamu 1 BOIpocamMu JUIsl CAMOIIPOBEPKH;

4. BBINOJIHEHUE UTOTOBOW KOHTPOIBHOW PaOOTHI.

CryneHTaM peKOMEHYeTCsl C caMOro Hayajla OCBOEHUs Kypca paboTaTh ¢ JUTepaTypoil u
npeiaraéMbpIMU 33JJaHUSIMU B (pOpME TMOJATOTOBKU K OYEPETHOMY ayJUTOpHOMY 3aHsATHIO. [lpu
ATOM aKTyaJIM3UPYIOTCSl MMEIOIIMECS 3HAHUA, a TaKXkKe co3faeTrcst 0as3a JUisli yCBOEHHSI HOBOT'O
MaTepHala, BO3HUKAIOT BOIIPOCH!, OTBETHI HA KOTOPbIE CTYJIEHT MOJIyYaeT B ayJUTOPUH.

Heo06xonumMo OTMETUTb, YTO HEKOTOpbIE 3a/JaHus JJIS CaMOCTOATENIbHOW paldoThl 1O
KypCy UMEIOT olpesienenHyto cnenuduky. [Ipu ocBoeHNH Kypca CTYJI€HT MOXKET MOJIb30BaThCs
O6uOIMOTEKON By3a, KOTOpas B IOJIHOW Mepe oOecredeHa COOTBETCTBYIOIIEH JHMTEpaTypoi.
3HaYMUTENbHYIO TIOMOILIb B MOJATOTOBKE K OUYEPEIHOMY 3aHATHIO MOXKET OKa3aTh MMEIOIIMICS B
y4e0HO-METOINYECKOM KOMILJIEKCE KPAaTKUN KOHCHEKT JieKIUi. OH K€ MOKET UCII0JIb30BaAThCA U
JUISL 3aKpETICHUs MOIYYEHHOI0 B ayuTopun matepuana. CaMmocTosdrenabHas padoTa CTYJEHTOB
PEeIyCMOTPEHAa Y4YyeOHBIM IUIAHOM M BBINOJHSETCS B 00s3aTENHOM MOpsIKE. 3alaHus
IPEJIOKEHBI 110 KaKAOH M3y4aeMoi TeMe U MOT'YT TOTOBUTBCS MHAWBUIYAIbHO WIM B TPYyIIIE.
[To HeoOXOIMMOCTH CTYAEHT MOXeT oOpamarbcs 3a KOHCYJbTAllMed K IpernojiaBaTelto.
BrinonHenue 3ajaHuii KOHTPOJIUPYETCS M OLICHUBACTCS IIPET01aBaTelIeM.

JUis yCHEUIHOTO CaMOCTOATENBHOTO M3y4YeHHMs MaTepuajga CeroJHs HCHOIb3YIOTCs
pas3yinyHble cpeacTBa O0yueHHs], CpeAH KOTOPbIX 0c000€ MECTO 3aHMMAal0T MH(POPMALUOHHBIE
TEXHOJIOTUM PA3HOTO YPOBHS M HAlpPaBIEHHOCTHU: JIEKTPOHHbIE YYEOHUKU U KypChl JICKLUH,
0a3pl TECTOBBIX 3a/laHUi U 3a7ay. DJIEKTPOHHBIN y4eOHUK MPEACTaBIIAET COOON MpPOrpaMMHOE
CPEJCTBO, MO3BOJISIONIEE NMPEACTaBUTD JUIsl U3YUYEHUs TEOPETUUECKUIl MaTepuai, OpraHu30BaTh
anpoOupoBaHKe, TPEHAXK M CaMOCTOATENIbHYIO TBOPUYECKYIO0 paboTy, MOMOraromiee CTyAeHTaM U
IpenoaBaTe0 OLUEHUTh YPOBEHb 3HAHHMM B ONpENENICHHOM TeMaTHKe, a TakXKe cojeprkallee
HEOOXOJIMMYIO CIIPaBOYHYIO HH(pOpMAaIMI0. DJIEKTPOHHbIN yYeOHUK MOXKET MHTETpUPOBaTh B
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ce0e BO3MOXXHOCTH PpA3IMUYHBIX IEJAArOTMYECKUX MPOTPAMMHBIX CPEJICTB: O0O0y4YaroLIUX
OpOrpaMM, CIIpaBOYHHUKOB, y4eOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOIUPYIOLIUX IPOTrPAMM.

JInsi ycHemrHoi OpraHM3aluyd CaMOCTOSITENIBHON pabOThl BCe aKTHBHEE MPUMEHSIOTCS
pasHooOpa3Hble 00pa3oBaTeNbHBIE PECypchl B CETH VHTEpHET: CHUCTEMBI TECTUPOBAHUS IO
pa3auyYHBIM  00JIaCTSAM, BUPTyaJIbHbIE JIEKLUH, JIAOOpATOPUM, IPU 3TOM I0JIH30BATEIIO
A0CTAaTOYHO MMCTH KOMIIBIOTCPp W IMOAKIIOYCHUC K I/IHTepHeTy JJIs1 TOro, yTOOBI CBSA3aTLCS C
npenojaBaTesieM, pellaTh BHIYMCIUTENbHbIE 331a4 U 10JyyaTh 3HaHUs. Vcnonb3oBanue cereit
YCUJIMBAET POJIb CAMOCTOSITENIbHOM pabOThl CTy/AEHTa W MO3BOJIAET KapJMHAJIbHBIM 00pa3oM
U3MEHHUTh METOAMKY IPeroJaBaHMUs.

CryneHT MOXeT Moily4aTh BCE 3aJaHUs U METOIMYECKUE YKa3aHMs 4epe3 CEpBEpP, 4TO
JIaeT €eMy BO3MOKHOCTb ITPUBECTH B COOTBETCTBUE JIMYHBIC BO3MOXKHOCTH C HEOOXOAUMBIMHU IS
BBINOJIHEHUs paboT Tpyno3arpatamMu. CTyIEHT UMEET BO3MOXHOCTb BBINOJIHATH padoTy aoma
WIN B ayIUTOpUHU. boilbloe BocuTaTenbHOE U 00pa30BaATENbHOE 3HAUEHHE B CAMOCTOSTEIbHOM
y4eOHOM TpyZE CTYJECHTa MMEET CaMOKOHTPOJb. CaMOKOHTPOIb BO30YKIAET U MOIEPKUBAET
BHUMAaHHUE WU MHTEPEC, IMOBBIIIAET AKTUBHOCTh MaMATH U MBILIUICHUS, MO3BOJSET CTYIEHTY
CBOEBPEMEHHO OOHAPYXHUTb M YCTPAaHUTh JOMYLICHHBbIE OIIMOKM M HEAOCTATKHU, OOBEKTHUBHO
OIIPECIINTh YPOBEHb CBOUX 3HAHWH, NpakTUYecKUX ymeHuil. Camoe IOCTyNHOE U NpPOCTOe
CPEACTBO CAMOKOHTPOJISI C MPUMEHEHHEM MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH -
3TO PAJ TECTOB «on-line», KOTOpPbIE MO3BOJISAIOT B PEXKUME PEATbHOTO BPEMEHH ONPEAETIUTH CBOM
YPOBCHb BJIaACHHUA MPECAMCTHBIM MATCpHaJIOM, BBIABUTH CBOU OIIMOKH " IMOJIYyYUThb
PEKOMEHALINY 110 CAMOCOBEPIIEHCTBOBAHMUIO.

Memoouueckue pexomenoayuu no pabome c 1umepamypou

Bcro nureparypy MOXKHO pa3lienuTh Ha Y4eOHUKU U ydeOHbIe 1OCOOUs, OpUTHHAIIbHBIE
Hay4Hble MOHOrpauyeckue MUCTOYHMKH, HayuHble MyOJIMKalMu B Mepuoaudyeckoi mevaru. 13
HUX MOJKHO BBIJICJIUTh JINTEPATYpy OCHOBHYIO (PEKOMEHIYeMYI0), IONOJHHUTEIbHYI U
JAUTEPATYpY Ul YIIIyOJIEeHHOTO U3YUYEeHUS AUCIUILIUHBI.

W3y4yeHne TUCHUILIMHBI ClIeAyeT HauuHATh ¢ y4eOHMKa, TIOCKOJIbKY YUeOHUK — 3TO KHUTA,
B KOTOPOU M3JI03KE€HBI OCHOBBI HAYYHBIX 3HAHUH IO ONPEEIIEHHOMY IIPEIMETY B COOTBETCTBUHU C
LEJISIMU U 337Ja4aMy 00y4€HHUsl, yCTaHOBJIEHHBIMU MPOTrPaMMOM.

[Ipu pabote ¢ nauTEepaTypoil HEOOXOAWMO YUUTHIBATH, YTO MUMEIOTCS PA3IUYHBIC BUIBI
YTEHUS, U KQXKJIbI U3 HUX MCIIOJIb3YEeTCs Ha ONPEAENICHHBIX 3TallaX OCBOCHUs MaTepHala.

IIpedsapumenvroe YTeHUE HANPABICHO HA BBISBIEHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U IOUCK HMX 3HAUEHHUs B CIPABOYHOM JuTeparype. B 4YacTHOCTH, HpU YTEHHUU YKa3aHHOU
JAUTEPATYpPbl HEOOXOIUMO MOIPOOHEHIIINM 00pa30M aHATU3UPOBATH OHATHSL.

Cke603H0€e umenue TpeAnonaraeT NpoYTEeHUEe MaTepuaia oT Hayaia 10 KoHua. CKBO3HOE
YTEHUE JMTEPaTypbl W3 TMPUBEACHHOTO CIHCKAa JaeT BO3MOXKHOCTH CTYACHTY C(HOpPMHpPOBATH
CBOJI OCHOBHBIX MOHSTHI W3 U3y9aeMOW 001acTH U CBOOOHO BIIAJIETh UMH.

Bvibopounoe — Ha000pOT, IMEET LIENBIO MMOUCK U OTOOP MaTepuana. B pamkax maHHOTO
Kypca BIOOpOUYHOE UYTEHHUE, KaK CIIOCOO OCBOEHUS COJIEpKaHUs Kypca, JOJKHO HMCIOJb30BaThCs
IpY MOATOTOBKE K MPAKTUUYECKUM 3aHATHSIM 10 COOTBETCTBYIOIUM pa3/ieliaM.

Ananumuyeckoe umenue — 3TO KPUTHUECKUH pa300p TeKCTa C MOCIEAYIOIIHUM €ro
KOHCIIeKTUpOoBaHHeM. OCBOEHHUE yKa3aHHbIX NMOHATUN Oyner Hanbosee 3(p(HEKTUBHBIM B TOM
cllydae, €cu IIPU YTEHUU TEKCTOB CTYJEHT OyJeT 3aJaBaTh K 3TUM TEKCTaM Bonpockl. YacTs u3
3THUX BOMpocoB chopmyirpoBana B POC B mepeune BompocoB i codecenoBanus. [lepedenn
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3TUX BOIIPOCOB OTPAHUYEH, TOATOMY BaXKHO HE TOJIBKO COJIEP>KaHKE BOIPOCOB, HO CaM IPUHIIUIT
OCBOEGHUS JINTEPATYPHI C TTOMOIIIBIO BOITPOCOB K TEKCTaM.

Lenbto uzyuaroueco 9TeHus SBISAETCS TIIyOOKOE M BCECTOPOHHEE MOHMMAaHHE Y4eOHOU
uHpopMaluu. EcTe HECKOJIBKO IPUEMOB U3YUYAIOILEr0 YTEHHUS:

1. YUreHnue mo alropuTMy IMpearnonaracT pazouenne nHopmanuu Ha OJIOKH: Ha3BaHUE;
ABTOpP, HCTOYHHK; OCHOBHAad HIACA TCKCTA, q)aKTI/I‘-IGCKI/Iﬁ Marcpuall; aHaJn3 TCKCTa IIyTCM
COTIOCTABJICHUS UMEIOLINXCS TOUEK 3pEHUs IO pacCMaTPUBAEMBIM BOIIPOCAM; HOBH3HA.

2. Ilpuem mocTaHOBKH BOIPOCOB K TEKCTY UMEET CIEIYIOIIUNA alrOpUTM:

- MCIJICHHO IMMPOYUTATh TCKCT, CTAPAACh IIOHATH CMBICJI U3JIOKCHHOI'O,
- BBIACIINTD KJIFOUYEBBIC CJIOBA B TCKCTC,
—  TIOCTapaTbCs MOHITH OCHOBHBIE UJIEU, TIOJTEKCT M OOIIMIA 3aMbICEI aBTOpa.

3. IlpueMm Te3upoBaHHs 3aKi04YaeTcsi B (POPMYJIUPOBAHUU TE€3HCOB B BUJIE MOJIOKCHHUIA,
YTBEPKJICHHM, BBIBOJIOB.

K »ToMy MOXHO n00aBUTH W UHBIE IMPUEMBI: IPUEM pePepUpOBaHUS, IPUEM
KOMMCHTHUPOBAHUS.

Baxxnoli coctaBmstonield Jr000T0 COJIMTHOTO HAYYHOTO W3IAHUS SIBIISETCS CITMCOK
JUTEPATYphl, Ha KOTOPYIO cCChUIaeTcsi aBTOp. llpM BO3HMKHOBEHHMHM HWHTEpEca K KaKOH-TO
oOcyxgaemMoii B TeKcTe mpoOjemMe Bcerga eCcTh BO3MOXKHOCTh OOpaTHTBhCS K  CIHCKY
OTHOCsIIEWcA K Hell nuteparypsl. B aTom ciydae Bcs mpobOiieMa kak Obl pa3OuBaeTcss Ha
COCTaBIISIFOLIME YaCTH, Kaxaas U3 KOTOPBIX MOXKET U3ydaTbCs OTAEIbHO OT Apyrux. [Ipu stom
BAXXHO HC TCPATH U3 BUA O6IIII/II>1 KOHTCKCT U HC IIOTPYKATHCA YPE3MCPHO B ACTAIN, IOTOMY YTO
TaKUM 06pa30M MOKHO HC YBUJICTH I''TaBHOTO.

[ToaroroBka Kk 3K3aMeHy [IOJDKHA IMPOBOJUTHCS HA OCHOBE JICKIIMOHHOTO Marepuala,
Marcpurajia NnMpakKTHYCCKUX 3aHATHHN C 069138,T€JII)HI)IM O6paIII€HI/I€M K OCHOBHBIM y‘-I€6HI/IKaM 110
Kypcy. DTO MO3BOJUT UCKIIOYNUTH OITHMOKK B TOHUMaHUK MaTepualia, 00JErYiT ero OCMBICICHHE,
MPOKOMMEHTHPYET MaTepHrall MHOTOUYHCICHHBIMU IPUMEPAMH.

Memoouueckue pekomenoayuu 011 NOO20MOGKU K IK3AMEHY:

DOk3aMeH sBIsieTcst (POPMON MTOTOBOTO KOHTPOJISI 3HAHUN M YMEHHMH OOYYarOUIUXCS TI0
JAHHOW JMCUUIUIMHE, MOJYYEHHBIX Ha JEKIUSAX, NPAaKTHYECKUX 3aHATHSIX U B IIpoliecce
caMoCTOsITeNNbHOW paboThl. OCHOBOHM /sl ONpeeNieHHs] OLEHKH CIYKUT YPOBEHb YCBOCHUS
00ydJarImUMHUCsT MaTepuaia, NMPeIyCMOTPEHHOTO JaHHOW pabodeit mporpammoii K sk3ameny
JOIYCKAIOTCSA CTYACHTHI, HaOpaBmme 36 u Oojee OaIOB TIO WMTOTaM TEKYIIETO U
IPOMEXKYTOUHOT0 KOHTpoJIs. Ha ak3ameHe ctyeHT MokeT Ha0paTh oT 15 no 30 Oamos.

B mepuon moArotoBku K 5K3aMeHy oOOydaroliuecs BHOBb OOpamaroTcss K ydeOHo-
METOJUYECKOMY MaTepUaly U 3aKPEIUIAIOT IPOMEKYTOUHbIC 3HAHHUS.

[ToaroroBka oOy4aromierocs K 3k3aMeHI] BKJIIOYaeT TPH dTana:

—  caMmocTosTeNnbHas paboTa B TEUEHHUE CEMECTPA;

—  HEeNoCpeICTBEHHAas NOJAr0TOBKA B JHM, IIPEILIECTBYIONINE IK3aMEHY 110 TEMaM Kypca;

— TIOJATrOTOBKA K OTBETY Ha 9K3aMEHAIIHOHHBIE BOIIPOCHI.

[Ipu moaroToBKe K 3K3aMeHY OOyYaroIMMCsl 11eJ1eCO00pa3HO MCIOJIb30BaTh MaTEpPHAIIb
JeKIHHA, y4eOHO-METOJMYECKHE KOMIUICKCHl, HOPMATHUBHBIE JOKYMEHTHI, OCHOBHYIO H
JIOTIOJIHUTENBHYIO JIUTEPATYPY.

Ha sk3amen BeIHOCUTCS MaTepuai B oObeMe, MPeIyCMOTPEHHOM pabodeil mporpammoii
yueOHOW JUCHUILTUHBI 32 CEMECTp. DK3aMeH MPOBOJIUTCS B TUCbMEHHOM / ycTHOM popme.
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[Ipu mpoBeneHNM SK3aMeHa B MUChbMEHHOW (yCTHOW) (opme, BEeAylLIUil MmpernojaBaTelib
COCTaBIISIET SK3aMEHAI[MOHHBbIE OWJIEThI, KOTOpBIE BKJIIOUAIOT B CeOsl: TECTOBBIC 3aJaHUS;
TEOPETUYECKHE 3aJaHusl; 3aJaud WM curyarud. DopMyIHpOBKa TEOPETUYECKHUX 3aJaHHS
coBmajaet ¢ GopMyITUPOBKOM MEpeyHs IK3aMEHAIIMOHHBIX BOIPOCOB, JOBEJACHHBIX 10 CBEACHUS
o0yJaromuxcs HakaHyHe dSK3aMeHAIMOHHOW ceccuu. ConepkaHHe BOIPOCOB OJHOTO Omiera
OTHOCHUTCS K pa3IMYHBIM pa3ziejaM MPOrpaMMBbI C TEM, YTOObI OoJiee MOTHO OXBATUTh MaTepHall
y4eOHOU JUCIUILTUHBL.

B ayauropuu, rae mpoBOIUTCS YCTHBIN 3K3aMeH, JOKHO OJTHOBPEMEHHO HaXOAUTHCS HE
0oJjiee MIECTH CTYJIEHTOB HA OJHOTO MperojaBarens, MPUHUMAIOUIETr0 dk3aMeH. Ha moarotoBky
OTBETa Ha OWUJIET HA HK3aMEHE OTBOJIUTCS 45 MUHYT.

I Ipu poBeieHnH MACBMEHHOTO AK3aMeHa Ha padoTy OTBOAMTHCS 60 MUHYT.

Pezynbrar ycTHOrO (IMMCbMEHHOT0) 3K3aMEHA BHIPAKAETCS OLIEHKAMU:

Ouenka «omnuunon— om 91 oo 100 6annoe — TeopeTUIECKOE COJIEPKaHNE Kypca OCBOSHO
TOJTHOCTBIO, 0€3 ITPo0esIoB, HEOOXOIMMBbIE TPAKTHUYECKHE HABBIKU paObOThI C OCBOSHHBIM MaTepHaioM
cpopmupoBanbl. Bee npemycMoTpeHHbIe porpamMMoi 00yueHus yaeOHbIe 3a]aHus BBITIOIHEHBI, KaYeCTBO
UX BBITIOJTHEHHS! OLIEHEHO YMCIIOM OailioB, OM3KUM K MaKCUMAaTbHOMY. Ha sx3amene cTyeHT
JIEMOHCTPHUPYET MTyOOKHe 3HAHUS MPETyCMOTPEHHOIO POrPaMMOi! MaTeprala, yMeeT YeTKO, JAKOHIIHO 1
JIOTUYECKH TIOCIIEI0BATENILHO OTBEYATh HA TIOCTABJICHHBIE BOIPOCHL.

Ouenka «xopouio» —om 81 0o 90 6an106 — TeOPETUIECKOE COJIEPHKAHNUE Kypca OCBOCHO,
HEOOXO/IMMBIE MPAKTHYECKHE HABBIKK PA0OTHI C(hOPMHUPOBAHBI, BBHITTOJTHEHHBIE YUeOHbIE 3a/IaHNUsI COZIepKaT
He3HauMTeSIbHbIE OIMOKU. Ha sk3aMeHe CTyIeHT IEMOHCTPUPYET TBEPAOE 3HAHHSI OCHOBHOIO
(porpaMMHOI0) MatTeprasia, yMeeT YeTKO, TPaMOTHO, 0€3 CYIIIECTBEHHBIX HETOYHOCTEH OTBEYaTh Ha
TMIOCTaBJICHHBIE BOTIPOCHL.

Ouenka «yoosnemeopumenvroy — om 61 0o 80 6annoeé — TeopeTUUECKOE COACPKAHUE
Kypca OCBOEHO HE IMOJHOCTHbIO, HEOOXOJUMbIC MPAKTUYECKUE HABBIKA PabOThI C(HOPMHUPOBAHBI
YaCTUYHO, BHITIOJHEHHBIC yueOHbIE 3aJaHus cojepkaT rpyObie ommOku. Ha sk3ameHne cTyneHT
JEMOHCTPHUPYET 3HAaHHWE TOJIHKO OCHOBHOI'O MaTepuana, OTBETHI COAEpk AT HETOYHOCTH, ClIabo
apryMeHTHPOBAHbI, HApPYILIEHA OCJIEI0BAaTEIbHOCTh U3JI0KEHUS MaTepuaa

Ouyenka «neyoosnemeopumenvho» — om 36 0o 60 6annoe — TeOpeTUIECKOE
coJiepKaHue Kypca He OCBOCHO, HEOOXOAUMbIEC TPAKTUIECKHE HABBIKA PAOOTHI HE
c(OpPMHUPOBAHBI, BHIIIOJIHEHHBIE YI€OHBIE 3aIaHUs CO/IEPKAT rpyOble OMNOKH, TOTOTHUTEIbHAS
camocTosTeNnbHas padoTa HaJl MaTepHalioM Kypca He MPUBEAET K CYIIeCTBEHHOMY MOBBIIICHUIO
KayecTBa BBINIOJIHEHUS yueOHbIX 3a1aHuil. Ha sk3amMeHe CTyIeHT JeMOHCTPUPYET HE3HAHUE
3HAYUTENBHON YacTH MPOrpaMMHOI0 MaTepHala, CylleCTBeHHbIE OTMOKU B OTBETAaX Ha BOIPOCHI,
HEYMEHHE OPUEHTUPOBATHCS B MaTepualie, HE3HAHUE OCHOBHBIX MOHATUN AUCIUTIITMHBI

6. MeTtonuueckue MaTepuajbl, OMNpeNesiiOIHe NPOoleIyPbl OIEHUBAHHUS 3HAHWIM,
YMeHH, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH
MaxkcumanbHas cymma (100 6amnoB), Habupaemasi CTYJJEHTOM IO AUCLHUIIIMHE BKIIOYAET
JIBE COCTABJISIIOIINE:
— nepseas cocmasnsiowas — OICHKA PETyJIIPHOCTH, CBOEBPEMEHHOCTH M KadecTBa
BBIMIOJTHEHUSI CTYACHTOM Yy4eOHOW paboThl MO W3YyYEHHUIO NUCHUIUIMHBI B TEUYEHHE IEepHoja
U3yYEHHUS TUCIUILIMHBI (CEMECTpa, WM HECKOIBKUX ceMecTpoB) (cymma — He Oosiee 70 Gasios).
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Basel, xapakTepu3syrolue ycreBaeMOCTh CTYICHTA 110 AUCIUILTUHE, HAOUPAKOTCS UM B TCUCHHE
BCETO Mepro/ia 00yUYCHHS 32 U3yUEHHUE OTIICIIbHBIX TEM U BBITIOJHEHUE OT/ICIBHBIX BUIOB PA0OT.

— emopas cocmasisawas — OUeHKa 3HAaHUK CTYJICHTa 10 Pe3yJIbTaTaM IPOMEKYTOYHOU
arrectaiuu (He 6onee 30 —6amioB).

Kputepriem oreHku ypoBHSI CHOPMHPOBAHHOCTH KOMIICTCHIM B paMKax y4eOHOU
qucuuruinHbl «Y POA» B VIII cemecTpe sBIIAETCS DK3aMEH.

OOmuit OGamunr Tekymiero u pyOSKHOTO KOHTPOJIS CKIIAJBIBACTCS U3  CICIYIONINX
COCTaBIISIONIUX NpUJIoKeHue 2. B TeueHne yueOHOTO mporecca CTyISHT 00s13aH OTYUTATHCS 110
TEOPETUICCKOMY MaTEepPHAITy M MPAKTUICCKUM 3aHSATHSIM: ONPOCHI, HHIUBUIYaTbHBIC 33 aHHS.

Lenvto npomescymounvix ammecmayuii 110 JUCIUATIINHE SBIIICTCS OIICHKA Ka4eCTBa
OCBOCHHS JUCITUTUINHBI 00YYarOIIIUMUCS.

Kpumepuu oyenku kauecmea 0c60eHus OUCYUNTIUHBL

Ouyenka «omauunon— om 91 0o 100 6annoe — TeopeTuuecKkoe copepKaHmue Kypca
OCBOEHO TIOJIHOCTBI0, €3 MPOOEeIoB, HEOOXOIMMBbIE TIPAKTUUECKUE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepuasioM chopMupoBaHbl. Bee mpeaycMoTpeHHbIE IPOTpaMMOil 00ydeHus
yueOHbIE 3aJJaHHS BBITIOJIHEHBI, KAY€CTBO MX BBIIOJHEHHS OIICHEHO YHCIIOM 0aJlIoB, OJIM3KUM K
MakcUMajdbHOMY. Ha sK3aMeHe cTyIeHT IEeMOHCTPUPYET TITyOOKHe 3HAaHUS MPEyCMOTPEHHOTO
pOTrpaMMOil MaTepuala, yMeeT 4YeTKO, JAKOHUYHO M JIOTHYECKH MOCIIE0BATEIFHO OTBEYATh Ha
MOCTaBJICHHBIEC BOMPOCHI.

Ouenka «xopouio» — om 81 0o 90 6annoe — TeOPETUUECKOE COJIEpKAHUE Kypca OCBOEHO,
HEOOXOIMMBbIE TIPAKTHYECKNE HABBIKU paObOTH CPOPMHUPOBAHBI, BHIITOJHEHHBIC YUCOHBIC 3aIaHHsI
coJiepKaT He3HaUYUTeIbHbIE OMMOKU. Ha sKk3ameHe CTyJeHT JeMOHCTPUPYET TBEPAOE 3HAHUS
OCHOBHOTO (ITIPOrpaMMHOTO0) MaTepHasa, yMeeT 4eTKO, TPaMOTHO, 0€3 CyIeCTBEHHBIX
HETOYHOCTEH OTBEYATh HA MOCTABJICHHBIC BOIIPOCHIL.

Ouyenka «yooenemeopumenvhoy — om 61 0o 80 6annoe — TeopeTUUECKOE COACPKAHNE
Kypca OCBOEHO HE IOJIHOCTHIO, HEOOXOJAUMBIE MPAKTHUYECKHUE HABBIKH PAaOOTHl c(hOpMUPOBAHBI
YaCTUYHO, BHITIOJHEHHBIC yueOHbIE 3aJaHus coJepKaT rpyObie ommOku. Ha sk3ameHe cTyneHT
JEMOHCTPHUPYET 3HAaHHWE TOJIHKO OCHOBHOI'O MaTepuana, OTBETHI COAEpk AT HETOYHOCTHU, CIIabo
apryMEeHTHPOBAHbI, HAPYIIIEHA MOCIEI0BATEIbHOCTh U3JI0KEHUS MaTepuana

Ouyenka «neyoosremeopumenvhoy — om 36 0o 60 6annoée — TEOPETHUECKOE
COJlep’)KaHHWE Kypca HE OCBOCHO, HEOOXOIWMBbIC TIPAKTHYSCKHE HABBIKM pPAaOOTHI HE
c(OpMHUPOBAHBI, BHIIOJTHEHHBIC YU€OHBIC 3aJaHHs COAEP)KAT rpyObie OMMOKH, JONOTHUTEIbHAS
caMmocTosiTeNbHas padoTa HaJl MaTepUAIOM Kypca HE TPUBENET K CYIIECTBEHHOMY IMOBBIIICHUIO
Ka4yecTBa BBINOJHEHUs y4eOHBIX 3amaHuii. Ha sKk3amMeHe CTyIeHT IEMOHCTPHPYET HE3HaHWE
3HAYUTENILHON YacTH MPOrpaMMHOT0 MaTepHala, CylIeCTBeHHbIE OTUOKU B OTBETAaX Ha BOIPOCHI,
HEYMEHHE OPUEHTHPOBATHCS B MaTepralie, He3HAHNUE OCHOBHBIX MOHSATUHN JAUCIUTUTHHBIL.

B cooTBeTCTBUY C pEHTHHIOBOI CHCTEMOM TEKYIIHiI KOHTPOJIb IPOU3BOIUTCS TPH pas3a B
TEUYEHUE CEMEeCTpa ITyTeM OaJUIbHOW OIICHKH KadyeCTBAa YCBOCHHS TEOPETHUYECKOTO MaTrepuaa
(oTBETHI HaA BOINPOCHI) U PE3YJbTATOB IPAKTUUYECKOW JESATENbHOCTH (pelieHue 3ajad,
BBITIOJIHEHUE 33/IaHHH, pEIIICHUE TIPOOIIEM).

[IpomexxyTounasi arrectanusi (3a4eT) MPOU3BOAMUTCS B KOHIIE CEMECTpa TakKe IMyTeM
0a/uIbHOM OLIEHKHU. MITOrOBBIN pEHTHHT ONpEACIIeTCS CyMMUPOBAaHUEM OAJIOB TEKYIICH OLIEHKU
B TEYCHHUE CeMecTpa U 0aJUIOB MPOMEKYTOYHOHN aTTeCTalli B KOHIIE CEMECTpa 10 pe3yJIbTaram
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9K3aMeHa. MaKCHUMalbHBII HTOTOBBIM pelTUHTr cooTBeTcTBYeT 100 Oammam (60 — Texymias
OllIeHKa B ceMecTpe, 40 — MpoMeKyTOUHasI aTTECTAIMsI B KOHIIE CEMECTpa).

OneHka pe3yabTaTOB CaMOCTOSITENIbHON padOThl OPraHU3yeTCsl KaK €MHCTBO ABYX (opM:
CaMOKOHTPOJIb X KOHTPOJIb CO CTOPOHBI MTPET01aBaTeIsl.

CaMOKOHTpOJIb 3aBHCHT OT OINPEACICHHBIX KAueCTB JHMYHOCTH, OTBETCTBEHHOCTH 3a
pe3yabTaThl CBOEro OOydYeHUs], 3aMHTEPECOBAHHOCTH B TOJOXHUTEIBHON OLIEHKE CBOETO TPy[a,
MaTepuaibHBIX U MOPAIbHBIX CTUMYIOB, OT TOrO HACKOJIBKO OOydaeMblii MOTHBHPOBAaH B
JOCTHKEHUH HAaWIY4IIMX Pe3yJbTaToB. 3a/iaya MpEerojaBaTesisi COCTOMT B TOM, YTOOBI CO3/1aTh
YCIIOBUSI JJIsi BBIMOJIHEHHUSI CaMOCTOSTENbHONM pPaboThl (yueOHO-METOAUYECKOe OOecleueHue),
MPaBUJIBHO HCIOJIb30BaTh PA3IMYHbIE CTUMYIIBI JJIsi pealli3alid 3TOM paboThl (peHTHHroBas
CUCTEeMa), MOBBIIIATh €€ 3HAYMMOCTh M TPAMOTHO OCYUIECTBJIATh KOHTPOJIb CaMOCTOSTEIbHON
JIESATEeILHOCTH CTyJeHTa ((POH/I OIEHOYHBIX CPEJICTB).

Kpumepuu ¢hopmuposanusn ouenok no npomercymoyuHon ammecmayuu:

«omauyno» ( Oa/uioB) — TONydYalOT oOOydaromuecsi, KOTOpbIe CBOOOIHO
OPUEHTHPYIOTCS B Marepuale U OTBedaroT 0e3 3arpynHeHuil. OOydvaromuiics crnocoOeH K
BBITNIOJTHEHUIO CIIOKHBIX 3a/IaHui, TTOCTAaHOBKE IeJiel U BbhIOOpe myTel ux peanusanuu. PaGora
BBITIOJIHCHA MTOJTHOCTHIO O€3 omunook, pemeno 100% 3amay;

«copowo» (_ 0amia) — MOAy4aroT OOydYaroIiuecs, KOTOPbIE OTHOCHUTENIBHO IOJHO
OPUEHTHPYIOTCS B MaTepuale, OTBEYaloT 0e3 3aTpyJHEHHH, [IOMyCKAalT HE3HAUYUTEIbHOE
KOJIM4eCTBO OMmMUO0K. OOyyarommiicsi CIoCOOCH K BBIMOJIHEHUIO CIOXKHBIX 3agaHuidi. Pabora
BBINOJIHEHA TTOJIHOCTBIO, HO UMEIOTCS He OoJiee OHON Herpy0oil OmMOKM M OAHOTO HEJ0YeTa,
He Oosee Tpex HemodeToB. J[OMyCKalOTCs HE3HAYMTENbHbIE HETOYHOCTH NMPU PEHICHWH 3aad,
pemieno 70% 3anay;

«ooenemeopumenvnuoy (  0aiioB) — TMONydYalOT oOOydYarommecs, y KOTOPBIX
HEJIOCTAaTOYHO BBICOK YPOBEHb BIIAJICHUS MaTepuajoM. B Tmpolecce OoTBeTa Ha HK3aMEHE
JIOMYCKAIOTCA OIMIMOKU U 3aTPYyAHEHUS MPHU M3N0kKEeHUH Marepuana. OOydaromuiicss mpaBUIbHO
BBITIOJTHUI He MeHee 2/3 Bceil paboThl UM TOMYCTHI HE Oosiee 0HOM rpy0oii OmIMOKK U IBYX
HeJoueToB, He Ooyee OAHON TPyOOH M OAHOW HerpyOoi ommOku, He Oojiee Tpex HErpyObIX
omnOOK, oaHOW HerpyOou. OOydwaromuiics 3aTpynHSETCS C NPaBWIBHOM  OLIEHKOM
MPeIIOKCHHON 3a/1auu, JaeT HeTMOJIHBIN OTBET, pemieHo 55% 3anay;

«Heyoosenemeopumensno» ( 0auioB) — TOIyYarOT oOydarommecsi, KOTOpbIE
JOMYCKalOT 3HA4YUTENbHbIe OMOKU. OOyyaromuiics MMeeT JMIIb Ha4YaJlbHYIO CTENEHb
OpueHTallMK B MaTepuaine. B pabore umuciio omuOOK M HEIOUYETOB MPEBBICHIO HOPMY st
OLICHKH 3 WJIM MPaBUJIBHO BBINOJIHEHO MeHee 2/3 Bceil paboTsl. OOy4aromuiicss 1aeT HEBEPHYIO
OLIGHKY CUTYyaluu, perieno meree 50% 3amay.

7. YHEBHO-METOAUYECKOE OBECIIEYHEHHUE JUCIUIIJIMHbBI (MOAYJISA)

7.1 Ocnoenaa numepamypa
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1. OmenkoB A. HO. CucreMbl aBTOMAaTH4Ye€CKOIO YIIPABICHHUSA: TeOPHs, NPHUMEHEHHeE,
moaenupoBanne B MATLAB: UznarensctBo: "Jlans", U3nanue: 2-e usn., ucop. u jom ,
2013r. 208 ¢

2. ITlamenko @.®. [Mukuna [.A. OcCHOBBI MOJeJIMPOBAHUA JIHEPreTHYECKHX O0BHEKTOB:
N3parensctBo: "®usmarautr" , 201 1r. 464 ctp.

3. CawmoimoB H.A. Ilpumepsl u 3amaum no Kypcy Maremarudeckoe MOJeJTHPOBAHUE
XHMHUKO-TeXHOJ0rH4eckux mnpouecco: Mza.: "Jlanp" W3nanue:3-e uszn., ucnp. M gom.,
2013r., 176 ctp.

4. Xapmamnuan X.D.00mas xumudeckasi TexHoJorus. Meronoiorusi npoeKTHPOBAHUS
XHMHMKO-TEXHOJIOTHYeCKNX mpoueccoB: M3narenwcrBo: "Jlanw", W3pmanue: 2-e wusn.,
nepepad., 2013r. 448 c.

5. Mewankun B. I1.,bytycoB O. b. KoMnbloTepHasi oneHka BO31eliCTBUSI HA OKPY KAIOLLYI0
cpely MarucTpajbHbIX TPyOonpoBoaoB: YuebHoe nmocodue, M. UHDOPA-M, 2012r.

7.2 /lononnumenvnas numepamypa

1. Pusnmuenko ['.10., Pyoun A.b. Maremarndeckue MoJenu OHOIOIHYECKUX MPOIYKIIMOHHBIX

nporieccoB. M., 1993,

2. M.buron, Ix.Xapnep., K. Tayncenn. Dxonorus. OcoOu, monynsiuuu 1 cooduectsa., Tom 1,

2..M., Mup. 1989

3. IO.M.Crupexes, O./].Jloroder. YcroitunBocTh OHosormdeckux coodmect. M., Hayka, 1978, 352

C.

4. bonmapenko H.®. "MogenupoBanue MOpoAyKTUBHOCTM — arposkocucrem". JL,  1982;

93]

. T'opctko A.B., [lomOposckuii FO.A., Cypko ®.A. Monenu ynpapieHHs! SKOJIOr0-3KOHOMHUYECKIMHU

cucrteMamu. M., 1984.

6. Jlxebdepc J1."BBemeHne B CHCTEMHBIM aHaM3: TpuMeHeHHWe B dkonormu', M., 1981

7. 3acmackuii  bUI'., IlomysxroB P.A.  VYhpaenenue okonormueckumu — cucremamu.  M..1988

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

9. Topwm Jhx. Maremammdeckie Moo B GesHoiormd  pactenmid.  Kues, 1982

Opanc bk, Topwm bk "Maremamueckie MomeM B CIbCKOM  xosstiictee!, M., 1987

7.3 Ilepuoouueckue uzoanus

1. BunGepr [I'.I'. DuepreTuueckwii NpPUHIUN U3y4YeHUS TpopUUECKUX CBs3eH W
NPOJTYKTHBHOCTH SKOJIOTUIECKHUX cucTeM // 3oomornueckuii sxypHai. 1962. T. 41. semm. 11. C.
61-66.

2. Tamapun IL.B., Imuar B.M. CpaBHUTENnbHBIH aHAIM3 HEKOTOPBIX KOI()PUIIMEHTOB

cxonactBa: B kH. «Ycnexu Omomerpum». — JI.: M3a-Bo JleHWHT. oOIecTBa €CTECTBOMCII.,

1975. — C. 45-54.
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3. A.®. KynpsmieB O maremaTtu3auuu HayuHoro 3HaHus // @uiiocodpckue Hayku, 1975, Ne4,
c.137

4. Anppromenko M.H., CoseroB b.f., SfkoBaes A.C. u nap. Pumocopckue OCHOBBI
MOJICIIUPOBAHMSI CIIOKHBIX CHCTEM yrpaBiieHHus / CUCTEMHBIN MOIXOA B TEXHOJIOTHYECKUX
Haykax (Meromonoruueckue ocHoBbl): COopHuk HayuyHbix TpyzoB —JI.. Uzn. AH CCCP,
1989, c.67-82

5. UBanmoB B.T. Maremarnueckoe moaenupoBanue. Moguenu

6. mporuosupoBanus.(Meronuueckue ykazaHHS Ui CaMOCTOATENBHOW pabOTBl 1O  Kypcy
LUIIC) — Yda, 1988, 47 c., c.12-14

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

7.4 Humepuem-pecypcot

1. http//www.vevivi.ru

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

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

A

http//lib.znate.ru»

7.5 Memoouueckue ykazanusa K 1a00pamopHuiM 3aHAMUAM
1. IlerpoB A.A. DxoHomuka. Moaenu. Beruucnurensnsiii 3kcnepumenT. - M.: Hayka, 1996, 251

C.

7.6 Memoouueckue yKazanusa K nPAKMu4ecKum 3aHAmuim

1. Banos B.T. MaremaTtnueckoe MO/ICJIMPOBAHMUE. Monenu ONTUMU3AINN
(MeTtonnueckue ykazaHus JUIsi caMOCTosTenbHOM paboTel mo kypcy LHUIIC) — Va, 1988, 50
c.,c4
2. VBanoB B.T. Marematuueckoe MojenupoBanue. Mojiean ONTHMalIbHOIO YIPABICHUS
(Metonnueckue ykazaHus JUig caMocToATeIbHOU paboTsl o kypey LIUIIC) — Ypa, 1988, 47 c.,
c.2.

7.7 IIpocpammnoe obecneuenue cospemenHbIX UHPOPMAUUOHHO-KOMMYHUKAUUOHHBIX
mexHonozuu
1. T'ynerseB A.K. MATJIABb 5.2. UmuraumonHoe mognenupoBanue B cpene BHUHIIOVYC:
[TpaxTuueckoe nocodbue.- CI16.:KOPOHA npunt, 1999. - 288 c.

2. IIsuTn P. MeTtoasl cucTeMHOT0 aHanu3a OKpyskatomiei cpensl. — M.: Mup, 1979. — 214 c.

27


http://www.vevivi.ru/
http://do.gendocs.ru/
http://knowledge.allbest.ru/
http://portal.tpu.ru/
http://fs.nashaucheba.ru/
http://lib.znate.ru/

3. Kactu [x. bonbmue cucrembl. CBA3HOCTD, CIOKHOCTh U KaTacTpodsl. — M.: Mup, 1982. —

216 c.
4. Camapckuii A.A., I'yrn A.B. Yncniennbie Metonpl — M.: Hayka, 1989,432¢., ¢.11

5. IlerpoB A.A. Dxonomuka. Monenu. BeruncnuTenbHblil akciepuMenT. - M.: Hayka, 1996, 251

C.

8 MartepuajibHO-TEXHUYECKOE o0ecnevyenne TUCUUIINHBI

MunumanbHo HeoOxomumbid  juist  peanusanuu  OIIOII  mepedeHp MarepuanbHO-
TEXHHYECKOTO O0OeCIeYeHHsI BKIIIOYAeT B ceOs: JICKIMOHHBIC ayauTopuu (00O0pyIOBaHHBIC
BUJICOMTPOCKIIMOHHBIM 000PYOBaHUEM JUI MPE3EHTAINi, CPeICTBAMU 3BYKOBOCIIPOU3BEICHUS,
HKpPAaHOM U MMEIOIIME BBIXOJ B ceTh VMIHTEepHET), moMenieHus yisl IPOBEICHUS] CEMUHAPCKUX U
MPaKTHYECKUX 3aHATUI (000pyaoBaHHbIE Y4eOHOI MeOenbio), KOMIBIOTEPHBIE KIACCH U Jp. (€
coomeemcmeuu ¢ OI'OC, yueonvim nnanom u cnpasku MTO).

ITo gucuunnuue «Mogenupoanue XTII» nmeercs npe3eHTanust MO OTACIBLHBIM TEMaM
Kypca, o3BoJisitomias Harnbosee 3 (HeKTHBHO OCBOUTH MPEICTABICHHBIN YUeOHBII MaTepua.

MarepuanbHO-TEXHUYECKOE OOECIeYeHUe JUCIMIUIMHBI (TEeXHUYECKHE CpEACTBa,

nabopaTtopHOe 000PYI0OBAHKE | JP.) TPEACTABICHO B TA0I.

Mamepuaﬂbno-mexuuqeawe obecneuenue ducuunﬂunbt

Ne HanMeHoBaHMe (KOMIIBIOTEPHBIE KJIACCHI, Ayauropuun
n/n yueOHbIe JJadopaTopuu, 000py10BaHuE)
1 YueOHbIe 1aboparopun I'maBHBIH KOpTIYC, 210, 214,
215,217 ayn.
2 VYyeOHas 1abopaTopusi, OCHAILIEHHAs KOMIIbIOTEpaMu ['maBHbI# KOpyC 222
(12 mt.)
3 JlaboparopHast mocya v MPUHAICKHOCTH JIIS ['maBHbIii KOpTTYC, 212, 214,
MOJArOTOBKA MOHOMEPOB M CUHTE3a MOJIMMEPOB 215, 217 ayn.

(KONOBI, IPSIMBIC U OOpPATHBIE XOJIOAMILHUKH,
NPOOUPKH, MUTICTKH, MEPHBIC IIHJIMH/IPHI, HACAJIKH,
QIOHXKH, Jaku [leTpu, cTakaHbl, BOPOHKH,
HITATUBBI, PUIBTPBI, EPIIH Ja00PATOPHEIE,

TEPMOMETPBHI)
4 JlaGopatopHoe 060pyI0BaHHE ISl CHHTE3a U I'maBnsIit kopriyc, HOLL
WCCJICIOBAHMS TIOJTUMEPOB (TEPMOCTAT KUIAKOCTHOM, «TOJUMEPBI U KOMITO3HUTHI»,
MEIIAJIKU JIEKTPUUECKUE, TUHEUHbBIC 215 ayn.

aBrorpanchopmartopsl JIATP, BoasHbIe min
necyanble 0aHu, JEKTPUUECKUE TUTUTKH,
Bucko3umeTpsl BIIX, pedpakromerp, BeCh
AHAJIUTUYECKHUE, BEChl TEXHUYECKHE, ITKA(BI
CylmuibHbIe, pH-MeTp, ycTaHOBKa AJIs ONIpeIeIeHUs
TEeMIIepaTypbl Pa3MATrYeHus, yCTAHOBKA JJIs
TYpOUIMMETPUYECKOTO TUTPOBAHUS)

5 O6opynoBaHue Ui UCCIIEI0OBAHUS TTOJTUMEPOB I'maBnsIit kopriyc, HOLL
(mudepeHIMATBHBIN CKAHUPYIOIIHA KaJIOPUMET] «TOJIMMEPBI U KOMITO3UTHD)
Setaram DSC131 EVO, UK-cnekrpomerp,
pa3pbIBHAs MallMHA, IIPECC FOPSIUYETO MPECCOBAHUSA,
MIPUOOPHI IS ONIPEACIICHHS TETUIOCTONKOCTH,
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OTHECTOMKOCTH, YAAPHOUN BA3KOCTH, TBEPAOCTH
NI0JIUMEPOB, KOH-KAJIOPUMETP)

[Tpu nmpoBeneHNH 3aHATUH JICKIIMOHHOTO TUTIA, CCMHUHAPCKUX 3aHATHI HCIIOJIb3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE 0Decneyenue:

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

— AntuBupycHoe nporpammuoe obecrieuenne Kaspersky Endpoint Security
Cranpaptaeni Russian Edition Ne munensuul7E0-180427-050836-287-197,

— AltLinux (Anet O6pa3zoBanne 8) Ne AAA.0252.00;

CB0O0OHO pacnpocmpansiemvle npocPamMMmbl.

— Academic MarthCAD License - maTemMaTu4eckoe MporpaMMHOE oOecreueHue,
KOTOPOE TTO3BOJISICT BHITIOIHSATH, aHATM3UPOBATH BAKHEHIITNE NHKCHEPHBIC PacUCThl U
OOMCHHMBATHCS MU,

—  WinZip qia Windows - mporpamm IJisi CKaTHus U PacliakoBKU (ailyioB;

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

—  Far Manager - KOHCOJBHBIHN (aiijIOBBIF MEHEKEP JIJIS OTICPAIIHOHHBIX CUCTEM
cemeiictBa Microsoft Windows.

JU1st CTy/IEHTOB € OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI CO3/IaHbI CIICIIHATILHBIE YCIOBUS
JUIS TIOJTyYeHUS! 00pa30BaHus. B 1essx JOCTYIMHOCTH MOTy4YeHHUs BBICILIETO 00pa30BaHUS 10
00pa3oBaTebHBIM IIPOTrPaMMaM HHBAJHMIAMH U JIMLAMH ¢ OTPaHUYEHHBIMU BO3MO>KHOCTSIMHU
3[I0POBBSI YHUBEPCUTETOM obecnieunBaercs: 1. AIbTepHaTUBHOM Bepcuei opuIuaipHOro caita
B cetu «MHTepHET) 11 cnaboBumsmux; 2. [IpucyTcTBHE acCUCTEHTa, OKa3bIBAIOIIETO
o0ydaronieMycsi HeOOXOIUMYIO TIOMOIIb; 3./[1s MHBaIMIOB U JIMII C OTPAaHMYCHHBIMU
BO3MO>KHOCTSIMHU 3/10POBbS IO CIIYXY — TyOJIMPOBaHUE BCIYyX CIIPaBOYHON HH(OpPMALIUH O
pacnicaHuy y4eOHBIX 3aHATHI; 0OecTIeYeHHEe Ha IeKAIMMH 3BYKOBBIMU CPEJCTBAMU
BOCHpoM3BeeHUs HHpopManun; 4. {1 MHBAIMIOB U JIUII C OTPAaHNYCHHBIMU BO3MOKHOCTSIMHU
3JI0POBbS, UMEIOIIUX HAPYIIECHHsI OTIOPHO-/IBUTATEILHOTO amapaTa, Co31aHbl MaTepHaIbHO-
TEXHHUYECKHE YCIIOBHS 00ECIICUNBAOIIIE BO3MOKHOCTD OECIIPENSTCTBEHHOTO JI0CTYTIa
o0yyaromuxcs B yueOHbIE TOMEIICHUS, O0BEKTY MUTAHUS, TyaJICTHBIE U APYTHE TOMEIICHHUS
YHUBEPCHUTETA, a TAK)Ke NMPEObIBaHMS B YKa3aHHBIX OMEIICHUAX (HATMYHE PACIIMPEHHBIX
JIBEPHBIX IIPOEMOB, IOPYUYHEHN U IPYrUX NPUCIIOCOONIEHU).

JUCT UBMEHEHUM (JIOTOJTHEHU)

B paboYyo0 MporpamMmy Mo JUCHUTUTHHE «Moxenuposanue XTI 10 HANIPABICHUIO
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noarotoBku 18.03.01 — Xumuueckas texHosorus (ypoBeHb OakaiaBpuara) Ha
2023 /2024 yuebHbIN TOJ

Neni/nm

JyieMeHT (ILYHKT)
PIIJ

IlepeyeHb BHOCHUMBIX
U3MEHEeHUM
(momoJIHeHu i)

Ipumeyanue

O6CY)K,I[€H3 H PCKOMCHI0OBAaHA Ha 3aCCIaHUuN Ka(bel[pbl OpFaHquCKOﬁ XHUMHH 1

BBICOKOMOJIEKYJISIPHBIX COETUHEHUIN
IIporokon Ne  «

3apenyromnmii kadeapoit

» 2023 r

H0.A . Mankannayes.
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