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1. HEJIX OCBOEHUA

1.1 |enb: M3y4uTs TEOPETUUECKUE U MPAKTUUECKHE OCHOBBI MOJIEIUPOBAHUS XUMHUKO-TEXHOIOTHYECKUX [IPOLIECCOB

1.2 | 3agaun:

1.3]- HU3YyYUTb OCHOBHBIC METOABI IIOCTPOCHUS, YUCIICHHOTO PCUICHUS, pCaIn3alluu (HpeI[CTaBJ'leHI/IH) H UCCJICJOBaHUsA C
TIOMOIIBIO KOMIIBIOTEPHBIX IMPOrpaMM MATEMATHICCKUX MO)ICHCI\/‘I;

1.4 |- ocBOUTH CYIIECTBYOIINE OCHOBHBIC MATEMATHYCCKUE MOJICIIN, UCITIOJIB3YEMBIC ITPHU ONTMCAHUU XUMHUKO-
TEXHOJOTNYCCKUX IMPOLECCOB;

1.5 | - Hay4uTh CBOOOJHOMY YTEHUH COBPEMEHHBIX MAaTEMATHIECKUX MOJIENEH B 00IaCTH MPOPeCcCCHOHATEHON KOMITETEHITHH
(KoKCOXUMMUS).

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

bnok OII: b1.B

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 | KypcoBast Hay4yHO-HUCCIIeZI0BaTENbCKas padoTa

2.1.2 DU3UKO-XUMHUYECKHE OCHOBBI HC(I)TSIHLIX JUCTIEPCHBIX CUCTEM

2.1.3 | Xumuyeckas TEXHOJIOTHS TOIUIMBA U YIIEPOIHBIX MaTepUaIoB

2.1.4 | Xumuyeckue peakTopbl

2.1.5 | AmanuTtHyeckas XUMUS U GUIUKO-XMMUIECKUE METOAbI aHAIN3a

2.1.6 | MaccooOMeHHbIE POIECCH XUMUUECKOH TEXHOIOTHU

2.1.7 | Teopus BepoATHOCTEN U MATEMAaTUUYECKAs CTATUCTHKA

2.1.8 |HaueprarensHas reoMeTpHs 1 HH)KCHEpHas rpaduka

2.2 JAucuunimnHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIIJIMHBI (MOAY/151) HE0OX0AUMO KaK
npeaulecTByLee:

2.2.1 | Aucrumumuse! o Beioopy 51.B.J1B.4

2.2.2 |IloaroroBka K Impomemype 3amIiThl M 3aIlINTa BRITYCKHON KBaTH()UKAIIMOHHOH PaboTHI

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMHA

ITK-3.1: CiocoOHOCTbIO VIAHUPOBATH H MPOBOAUTH (PU3HUECKHEe U XHMIYeCKHEe IKCIIEPHMEHThI, MPOBOAUTH 06PafoTKY UX
Pe3yJbTaTOB H OLlEHMBATH MOTPEIHOCTH, BBIIBUTATH THNOTE3bI H YCTAHABJINBATH IPAHUIBI HX MPHMEHEHHs, IPUMEHATh
METOABI MATEMATHYECKOT0 AHAJIN3a U MOJAEIHPOBAHNS, TEOPETHYECKOT0 H IKCIIEPHMEHTATBHOTO HCCIe0BAHUS

3HaTh:

I1K-3.1-31 Hay4HbIC OCHOBBIA aHAJIN3a HA TPYObIC OMTHOKK

YK-9.2: ciocoGHOCTH OCYIeCTB/ISATh MOJACIHPOBAHUE, AHAJIN3 U IKCIIePHUMEHTAIbHbIE HCCJIe0BAHMA JJIS pelleHust
npo0.;eM B nipodeccuoHaTbHON 00J1acTH

3HaThb:

YK-9.2-31 ocHOBHBIE TOIXO/BI K TOCTPOCHHUIO MaTEMaTHIECKIX MoJIeTeH (aHATNTHYCCKHUH, SKCIIePIMEHTATBHBIA 1
KOMOWHHPOBAaHHBIN ITOAXOIbI)

ITIK-1.11: CriocOOHOCTBIO BBIABJISITH H YCTPAHATH OTKJIOHEHHUS OT PEXKHMOB Pa00Thl TEXHOJIOIHYECKOI0 000pPy10BaHUsI U
NapaMeTPoOB TEXHOJI0TH4YeCcKOro mpounecca

3HaTh:

TIK-1.11-31 ocHOBBIHE METOBI IEPBUIHON 00PaOOTKU JaHHBIX

IIK-1.2: T'0TOBHOCTbI0 NPUMEHATH AHATUTHYCCKHE H YHCIeHHbIe METObI PellieHUs MOCTABICHHBIX 32124, HCI0JIb30BATh
coBpeMeHHbIe HH(POPMAILMOHHBIE TEXHOJIOTHH, IPOBOAUTHL 00Pad0oTKY HHPOPMALNH ¢ HCIOJIb30BAHHEM MPHKJIATHBIX
NMPOTrPaMMHBIX CPEACTB MPOoecCHOHATBHOI TeSITeTHHOCTH,HCI0JIB30BaTh CeTeBble KOMIbIOTEPHBIE TEXHOJOTHH U 0a3b1
AAHHBIX B cBoeil MpodeccHOHAIBbHON 00J1aCTH,TaAKeThl MPUKJIAJAHBIX TPOrPaMM ISl pacyeTa TeXHOJI0rH4ecKuxX
napaMeTpoB 00OPY10BAHUS

3HaTh:

[1K-1.2-31 Bo3mokHOCTH HanboJIee PacCIPOCTPAHEHHBIX TAKETOB MPUKIATHBIX IPOTPAMM AT YUCIICHHOTO PEIICHHS Pa3THIHBIX
MaTeMaTHYEeCKUX 3a/1a4

YMmerb:

IIK-1.2-Y'1 npuMeHATh MaKeThl IPUKIAJHBIX IPOTPAMM UL PELICHUS 33124 MOACTUPOBAHHS




4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Pazgen 1. O61mue cBegennst
0 MaTeMaTH4YeCKHX
MOJIeJISIX TEXHUYECKUX
YCTPOICTB M NPOLECCOB

1.1 [TonsTHE MaTeMaTHYECKOM 8 3 JIT.1JI1.2
Mmozenu. Knaccudukarms J1.4
mogenei. /Jex/ JI1.6J12.2J13.

2
€)!

1.2 OcobenHOCTH 8 2 JI1.4J12.1J13.
MOJIETUPOBAHNUS HETMHEHHBIX 2
npoueccoB. MonenupoBanue 2132
pabOTHI HATIOPHBIX
6axos. /I1p/

1.3 WmnynbscHbBIE TPOLIECCHI. 8 4 JI1.5
WneanbHblil UMITYILCHBIN JI1.6J12.1J13.
anemeHT. /Cp/ 1

3133

1.4 CnocoObl MaTEMaTHYECKOTO 8 2 JI1.2 J11.4
MIpENICTaBICHUS MOJIENeH JI1.6J12.1J13.
00BEKTOB M IIPOIIECCOB. 2
INonsTre nepenaTovHOM €)!
¢ynkuun. Jlnneapuzanus
Mogeneit. /JIex/

1.5 JInneapu3zaiys METOAOM 8 3 JI1.3J12.1J13.
KacaTelnbHON. 3aBUCUMOCTh 2
KO3 PHULHNEHTOB 21
JIMHEapU3aLuy OT BbIOOpa
paboueit Touku. /TIp/

1.6 JInneapu3zanys pasnoxxeHueM 8 3 J1.5
B pan Teitnopa. 3anuck JI1.6J12.1J13.
YpaBHEHUS B OTKJIIOHEHUSIX OT 2
paboueit Touku. /TIp/ 32

1.7 CocraBieHue nepefaToYHbIX 8 2 JI1.5J12.1J13.
(yHxnuit u paborta ¢ HUMH B 2
cpeae Matlab. /TIp/ 21

1.8 Hutepdetic Matlab. 8 6 JI1.5
Komangnas cTpoka. JI1.6J12.1J13.
OCHOBHBIE KOMAH/BI IPU 2
paboTe ¢ CUMBOJILHBIMU 213253
BenmarHaMu. OCHOBHBIC
KOMaH/IbI TIpu paboTte ¢
rpaduxoiiPabouee
npoctpancTBo. OCHOBHbIE
KOMaH/IbI TIpU padoTe ¢
nepeMeHHbIMU. THIIbI
naHHbIX. /Cp/

1.9 Nzyuenune marepuana B LMS 8 2
Canvas /Cp/ 23
Pa3gen 2. Metoasl
HccIe10BaHUsI 00bEeKTOB H
npoueccoB. yHKUMHU
OTKJIMKA.

2.1 DKCIepUMEHTAILHBIC 8 2 JI1.4J12.1
WCCIIeIOBaHUsI OOBEKTOB U JI2.2J13.2
npoueccoB. [Tonstue 22

OTKJIMKa 00BeKTa. THITOBEIC
Bo3zelcTBus. Ilepexoansle
MPOLECCHl ANHAMUUECKUX
mogmenei. /Jex/




2.2 MeTtoap! OJTy4eHUst JI1.4
MEePEXO0THOM XapaKTePUCTUKH JI1.6J12.1J13.
B Matlab. /Cp/ 2

22

23 WmnynecHas J1.4
XapaKTepUCTHKA, CITOCOOBI JI1.6J12.2J13.
nony4yenust B Matlab. 2
I'paduuecknii BeiBOI. /Cp/ 21

2.4 Hnrepoeiic Simulink. Pabora J1.5
¢ Oubnuorexon JI1.6J12.1J13.
KOMIOHEeHTOB. /Cp/ 2

€]

2.5 YacToTHBIE XapaKTEPUCTUKU J11.4J12.2
00BEKTOB U MPOLIECCOB. 21
Wnentudukamnms
Mmogeneit. /JIex/

2.6 Iocrpoenue JJAUX u JIOUX J1.3
moneneit. /Cp/ JI1.6J12.1J13.

2
31

2.7 ADUX obwexra. TpakToBKa J1.3
ADUX. mutanus CHITUS JI1.6J12.1J13.
YaCTOTHBIX XapaKTEPUCTHUK C 2
peanbHbIX cucteM. /Cp/ 22

2.8 Tunossle 371€MEHTapHbIE JI1.2J12.2
3Benbs. /Jlex/ ol

2.9 HccnenoBanue JI1.2J11.4
arepuoAMYECKUX 00ObEKTOB JI1.6J12.1
nepBoro nopsaxa /I1p/ J12.2]13.2

€

2.10 |Bbe3bIHEPLUUOHHBIE OOBEKTHL 1.2
Ycunurenbraoe 38eHo. /TIp/ JI1.4J12.1J13.

2
22

2.11 | HHurerpupytolee 3BEHO. JI1.2 J11.4

Peanbupiit uarerparop. /Ilp/ JI1.6J12.1J13.
2
€]

2.12 | AuddepeHnupyromee 3BEHO. JI1.2 J11.4
Peanpubiit JI1.6J12.1J13.
UG GepeHIUPYIONTHIA 2
anement /I1p/ 22

2.13 | VMmoprt, 3KCHOPT NaHHBIX U3 JI1.3J12.1J13.
CUMYIUHK B pabouee 2
npoctparcTBo Matlab /Cp/ 22

2.14 | BeiOop pemiatens MOJeIH. JI1.2 JI1.3
Buns! pemateneid. JI1.6J12.1J13.
Hactpolika napamerpos 2
MoienrpoBanus. JJluckpernas 21
nepenaroynas GpyHkws. D-
pasbuenue. /Cp/

2.15 |Hcnons3oBaHue KOMaHAbI J1.4
solve i pemeHus: CucTeM JI1.6J12.1J13.
ypaBHeHUi1.MeTo b 2
pelieHus o1
g depeHInaIbHBIX
ypaBHeHUi B Matlab.

HenyneBble HadanbHbIC
ycnosusi. Meron Dsolve. /Cp/

2.16 AneprnoauuecKoe 3BeHO J1.4
BTOpOTro mopsaka. /TIp/ JI1.6J12.1J13.

2

€




2.17 | KoneGatenbpHOE 3BEHO. JI1.4J12.1J13.
Koaddunuenrt 2
nemrduposanus. /TIp/ 22

2.18 | KoHcepBaTHBHOE 3BEHO. J1.4 BuptyanbHbl
3BEHO YHCTOTO JI1.6J12.1JI3. | i TeIOTOpHAN
3ana3nbiBaHus. Pasioxenne 2
B pax [aze. /TIp/ Ol
Pasnea 3. Tunosbie
Npouecchl B XUMUYECKOI
TeXHOJIOTHH

3.1 Mogenu uaeaabHOIO JI1.2J11.4
CMEIIEHUS U UX JI1.6J12.2
xapakTepucTuku. /Jlex/ 2102

3.2 Monenu uaeanbHOro J1.2
BBITECHEHUS, JI1.4J12.2
XapaKTEePUCTUKH, 00JIaCTh 21
npuMeHenus /Jlex/

33 MogenupoBaHue Kackana JI1.4J12.1J13. KOYYHHT
HaTOPHBIX 0aKOB. 2
Orpenenenue ypoBHs 21
MaTOYHOTO PAacTBOPA B
KacCTPIOJISAX Cyab(aTHOro
otnenenus KXII ¢
MIPUMEHEHUEM
MaTeMaTUYECKOU
monenu. /TIp/

34 MonenupoBaHHe MPOIECCOB JI1.4 KOYYHHT
cenuMeHTaru riauHbl. /TIp/ JI1.6J12.1J13.

2
31

35 MonaenupoBaHue TEI0BBIX JI1.4J12.1J13. | BUpTYyalbHBIH

nporieccos. /TIp/ 2 TBIOTOpHAT
22

3.6 Crioco0bI yIipaBIeHUs: X0I0M J1.3
pacuera mozenu. CoObITUS B JI1.6J12.1J13.
Simulink.Mcnons3oBanue 1J13.2
OIIEPATOPOB BapHAHTOB B 21032
Simulink. /Cp/

3.7 [IporpammupoBanue JI1.5J12.1J13.
cobbrthii. [Ipenzarpyska 1J13.2
NepeMeHHBIX B Mojiens /Cp/ o1

3.8 YrpoieHue npeacTaBIeHUs JI1.4J12.1J13.
KOMBIIBIOTEPHOU MOJETIH. 2
Hcnons3oBaHue MOJICHCTEM, 21
00BETUHEHUE CUTHAIIOB B
HHEL PazbequHeHue nvH.

[TopTs! BBOAA/BBIBOAA
curnaynoB Simulik.
PasmepHocTh MaccuBa
naHHbIX. /Cp/

39 MogenupoBaHue KUHETUKH JI1.2
XUMHYeckoi peakuuu /I1p/ JI1.4J12.1J13.

2

3.10 |M3yuenue matepuana B LMS JI1.4 JI1.6
Canvas. [Toaroroska k 23
KOHTPOJIbHO# pabote /Cp/

Pa3gen 4. OnTumusanus
MPOIECCOB €
HCNOJb30BAHUEM
MaTeMaTHYeCKHX MojIeJIeii.

4.1 MeTtop rpaiu€HTOB U METOJ, JI1.2
Jlarpanxa. Pemenue 3anau ¢ JI1.4J12.2J13.
byHKIMIME 2
orpanndeHusMu. /JIex/ 31




4.2 Pemrenue 3amau 8 1 JI1.2J11.4
OIITUMH3ALMH METOIOM JI1.6J12.2J13.
Jluneitnoro 2
nporpammupoBaHus /JIex/ 22

43 OnTuMu3zanus pazmepa 8 2 JIT.1J12.1J13. KOYYHHT
XPaHWIUILA KUCIOTHI IO 2
MIPUHIUIY MUHUMU3ALIH 21
pacxona matepuana /IIp/

4.4 OnTuMu3zays pazmepa 8 2 J1.1 KOYYHHT
XPaHWIUILA KUCIOTHI IO JI1.6J12.1
MIPUHIIMITY MUHUMH3AIUN JI2.2J13.2
3aTpaT Ha U3TOTOBJICHUE, 21
MOHTaX, 3KCIuTyaTaruo. /IIp/

4.5 CHMIIIEKC — METObI B 8 4 JI1.4J12.1J13.
MoenupoBannu /Cp/ 1J13.2

€)!

4.6 I'padugeckne meTob! 8 2 JI1.4J12.1J13.
MOKCKa ONTHUMAaIbHBIX 2
pelIeHUuH B MUHU-MaKCHBIX 21
3amavax /Cp/

4.7 W3yuenue marepuana B LMS 8 4
Canvas /Cp/ 23

4.8 [ToaroToBka K ’K3aMeHy B 8 4
LMS Canvas /Cp/ 23

4.9 [IpoBenenue 8 36
9K3aMeHa /DK3amMeH/ 23

5. ®OHJ OHEHOYHBIX MATEPUAJIOB




5.1. Bonnpochl 1511 caMOCTOATEIbHOM NOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

Kontponsnas padora 1 (ITIK-1.2 31, IIK-1.2 V1, TIK-1.11 31, IIK-3.1 31, YK-9.2 31)
KoMnbloTepHOE MOIeTMpOBaHHE

No BapuHTa Mopnens

0 B 6ax kpyrnoro cedenus pazmepamu d=5600 mm, h=10000 MM momarOT KAMEHHOYTOJIBHYIO CMOJTY IUIOTHOCTBIO
p=1280 kr/ky0.M. B komuecTBe 60 Ky0.M/4 B TeueHue 8 yacoB. Uepes 3 yaca mociie Havama mojaaqu CMOJIBI B OaKe
obpa3zoBanock oTBepcTre Do=25 MM Ha BrIcoTe 3 M oT gHUIA. [locTpouTs Monens 1 [10Ka3aTh JUHAMUKY
HAIOJTHEHNS 0aka 3a § 4acOB HCIOIb30BAHUS.

KonTponsras padora 2. (ITK-1.2_31, TIK-1.11_31,TIK-3.1 31, YK-9.2 31)
IInucemeHnHsIi ompoc.
Ne BapuHTa Tema

0 Mogens ueanbHOro cMelleHus noTokos. Meron ontuMusanuu Jlarpanxa

Bomnpocs! k ak3ameny (I1K-1.2 31, ITK-1.11_31, I1IK-3.1 31, YK-9.2 31)

1. ITonsTre MaTeMaTH4YECKON MOJEIIH.

2. Knaccudukamus monenei.

3. TumnoBele 271€eMEHTapHbIE 3BEHBS.

4. VMnynbCHBIE TIPOLIECCHI.

5. WneanbHbl UMIYJIbCHBIM 3JEMEHT.

6. OcCo0eHHOCTH MOJIENUPOBAHUS HETMHEHHBIX MPOLIECCOB.

7. MopemupoBaHue pabOTHI HAIOPHBIX OAKOB.

8. Crioco0BI MaTeMaTHIECKOTO MPEICTABICHHUS MOJENIEH 00BEKTOB M HPOIECCOB.
9. [onsaTue nepenaToyHoil GpyHKUUU.

10. Jluneapuzanus Monenei.

11. JInHeapuzaius METOJOM KacaTeJIbHOM.

12. 3aBUCHMOCTH KO3((GHUIIUEHTOB JTHHEAPH3ALUH OT BEIOOpa pabouel TOUKH.
13. Jluneapuzauus pasznoxxeHueM B psn Teitnopa.

14. 3amuch ypaBHEHHS B OTKJIOHEHHUSX OT pabodeil TOUKH.

15. Cocrapienue mnepeaatouHbix GpyHknuit u pabora ¢ HUMH B cpene Matlab.
16. DKCTIepUMEHTabHBIE UCCIENOBAHUS O0BEKTOB U MPOLIECCOB.

17. ITonsatre otkinka o0bekTa. TUIOBBIE BO3IEHCTBHS.

18. IlepexonHble poLECCH AUHAMUYECKUX MOJEINEH.

19. Mertozp!l MOTydeHUs IEPEeXOJHON XapakTepucTHk B Matlab. VIMmynbcHast XapakTepUCTHKA, CIIOCOOBI TIOJTydeHHs B
Matlab.

20. YacToTHBIE XapaKTEPUCTUKH OOBEKTOB M MPOIECCOB.

21. Wnentnduxarus Moneneii.

22. [octpoenune JIAUX u JIOUX monenei.

23. ADYX obOwekra. TpakroBka AOUX.

24. CHSTHE YaCTOTHBIX XapaKTEPHCTHK C PEaTbHBIX CHCTEM.

25. Anepronuueckre 0OBEKTHI IEPBOTO MOPSAIKA.

26. be3piHepIMOHHBIE O0BEKTHI. Y CHIUTEIBHOE 3BEHO.

27. WnTterpupyroiiee 3BeH0. PeanbHblil HHTErpaTop.

28. Juddepennupyroniee 3BeH0. PeanbHblii audhepeHIUPYIOMUI JIEMEHT.
29. HuckperHas nepenatounas ¢pyHkius. D-pazouenue.

30. Anepuoaudeckoe 3BEHO BTOPOTO MOPSIKA.

31. KonebaremsHoe 3BeH0. Koaddumment nemndupoBanus.

32. KoncepBaTtuBHOE 3BEHO.

33. 3BEHO YKHCTOrO 3ala3IbIBaHUs.

34. Pasnoxenue B pan Ilane.

35. Mogenu uaeanbHOTO CMEIICHUS U UX XapaKTCPUCTUKU.

36. Mogenu uaeasbHOTO BBHITECHEHUS, XapaKTEPUCTUKH, 00JIaCTh MPUMEHEHHS.
37. MogenupoBaHie TEIUIOBBIX MPOLIECCOB.

38. MojenupoBaHue KUHETUKU XUMHUYECKOU pEeaKIMU.

39. Meron rpaniueHToB.

40. Meron Jlarpanxa.

41. Pemenne 3amad ¢ QyHKIMAME OTpaHHYCHUSIMHU.

42. Pemenne 3agau onTuMu3anuy MeTonoM JIMHEHHOro nporpaMMHUPOBaHUS.
43, CHUMIUIEKC — METOJIbI B MOAEITHPOBAHHH.

44, Fpa(bnqecxne MCTOABI IMOUCKAa OINTHMAJIBHBIX peI.HCHI/Iﬁ B MUHH-MaKCHBIX 3aJadax.




5.2. Ilepeuyenb padoT, BLIMOJIHAEMBIX 10 JUCHUILUIHHE (Moay 10, npakTuke, HUP) - 3cce, pepepaThbl, NpakTHUECKHE U
pacyeTHo-rpaduyeckue padoThl, KYPCOBbIE PAGOTHI, NPOEKTHI U JAP.

Pedepar na temy (KontposbHas padora 2) (ITK-1.2 31, I[TIK-1.11_31, TIK-3.1_31, YK-9.2 31)

1 Metonbl ONTUMH3ALUU 1APAMETPOB HEIMHEHHOW MOJENTN

2 Metoasl uASHTUDUKAIIH CTPYKTYPbI HOTOKOB

3 TunoBble THAPOIMHAMUYIECKHE MOAEITH

4 KoMOMHMpPOBaHHEIE THAPOANHAMIYECKHAE MOICITN

5 Mogenb peakTopa ¢ THAPOIMHAMHUKON HeaIbHOTO BHITECHEHHUS

6 MoaenupoBanue paboThl peKTU(HUKATMOHHON KOJTOHHBI

7 OCHOBBI TEOPUH ACCHUBHOTO SKCIIEPUMEHTA

8 OCHOBBI TEOPUH AKTUBHOI'O 3KCIIEPUMEHTA

9 MeTozbl OLIEHKH aJIeKBATHOCTU MAaTEMAaTHUECKUX MOJAENEH XUMHUKO-TEXHOJIOTHYECKUX IPOIIECCOB
10 MeTtop! ONTUMHU3AIMU MATEMaTHUECKUX MOZENEH XUMHUKO-TEXHOJIOTHYECKUX TIPOIIECCOB

11 I'padrraeckne MeTO B MOUCKA ONTUMANBHBIX PEIICHHH B MUHH-MaKCHBIX 3a/1adax

12 Cumnexc — METoAbl B MOJEIUPOBAHUU

13 Metoap! pemienus auddepeHraibHbIX ypaBHeHuid B Matlab. Henynessie HauanbHble yenoBus. Meron Dsolve
14 TuckperHast nepenaroynas ¢pyHkius. D-pazouenue.

15 Bri6op pemaTens Moxenu. Buasr pemareneit. Hactpoiika mapamerpoB MonenupoBanus B Matlab
16 OMnupudeckue METOIbI ONpeeNeHHs ITapaMeTPOB MOJEIH IIPOIIECCOB XMMUYECKUX TEXHOIOTHI
17 PerpeccroHHBII aHAIU3 SKCIIEPUMEHTANBHBIX AaHHBIX. MeTobl MaTeMaTHYECKON CTATUCTUKU MIPU TIOCTPOEHUH
MaTeMaTHYECKUX MOJIENeH

18 MopaenrupoBaHue NPOIECCOB HA OCHOBE HEUETKUX aJITOPUTMOB.

19 Mopnenu, pyHKUHOHUpYIOLIME Ha 6a3e HEHPOHHBIX CETEH.

20 Peanusanus aropuTMOB HeueTkoi norukn Mamnanu u CyreHo B Matlab

Pacuer nomykokcoBaHUS TOIUTMBA IO BapuaHTaM (Topd, Oypslil yroas, kKaMeHHbIH yroib, anTpanuT, kokc)(IIK-1.2 31, ITK-1.2 V1,
IK-1.11_31,IIK-3.1_31, YK-9.2_31)

3ananue:

1. PaccMOTpeTh TeOpeTHIecKie OCHOBHI 1 anmaparypHoe o(popMIICHHE ITpoLecca MOIyKOKCOBAHHS.

2. MarepuanbHelii 6aiaHc nporecca HOTyKOKCOBaHUS

3. TennoBoii 6anaHc nporecca NOTyKOKCOBAHUS.

4. BO3MOKHOCTH HCIIOJIB30BAaHHA T'a3a IMOYKOKCOBAHHMS.

5. PaccunTaTth BBIXOJI rasa.

6. OmpenenuTs HU3IIYIO TEIIOTY CTOPAaHHs OCTAaTKa MOIYKOKCa.

IIpumepnoe 3ananne Ha Kypcosoit npoekt:(ITIK-1.2 31, ITK-1.2 V1, TIK-1.11 31, IIK-3.1 31, YK-9.2 31)
MUHUCTEPCTBO HAVKH 1 BBICIIIEI'O OBPA3OBAHM S POCCUNCKOM ®EJIEPALIMA
®enepanbpHOE TOCyIapCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEXKICHHUE BBICIIIETO 00pa30BaHUs
HAILIMOHAJIbHBII UCCJIEAOBATEJIbCKUI TEXHOJIOTMYECKUIA YHUBEPCUTET

«MUCuC»

HOBOTPOUILIKUN OUITNAIT

Kacgenpa maTeMaTHKH 1 €CTECTBO3HAHHS

3AJIAHUE HA KYPCOBOW I[TPOEKT
110 JUCHUITIIINHEC «XI/IMI/I‘IeCKaH TEXHOJIOTHUA TOIUINBA U yI‘HGpOIIHBIX MaTepI/IaJIOB»

Tema: «Pacuét nporecca MoIyKOKCOBaHUS)

Iens paGoThI:

PaccunraTh MaTepHaNbHBIN U TEINIOBOH OaaHCHI IIpoliecca MOITyKoKcoBaHMs. CIPOEKTHPOBATH IIeX IO IMTOJIYKOKCOBAaHHIO Oyporo
YIJIS Ha OCHOBE CTaHIAPTHOTO 000pyIOBaHHUS.

HcxonHple JaHHbBIE:

Bypsiit yrons

DNeMeHTHBIN U TeXHU4ecKuil coctaB ucxoguoro ceipbsi: C 70,0 %, H 5,0%, N 1,5%, S 1,0%, O 22,5%, Ad 15,0, Wr 10%.

5.3. OueHo4Hble MaTepPHAJIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanne OUJIeTOB, TECTOB U T.IL.)

(DOpMOﬁ HpOMC)KyTO'{HOﬁ ATTCCTAlMU 110 TUCHUIITIMHE SABJIACTCA 3K3aMCH.
Hmxe npeacTaBJICH O6p8.3€H Ouera JJIs1 DK3aMEHa, ITPOBOAUMOrO B YCTHOﬁ (bopMe.

MUMHHUCTEPCTBO HAYKHU 1 BBICLIEI'O OBPA3OBAHIS POCCUMCKON ®EJIEPALIUN
qJez[epam,Hoe ToCyaAapCTBEHHOC aBTOHOMHOE€ 06paSOBaT€J‘ILHO€ YIPECKACHUC BBICIICTO 06p330BaHI/I$[
HALIMOHAJIbHBIN UCCJIEJJOBATEJILCKN TEXHOJIOTMYECKWI YHUBEPCUTET
«MUCuCy»

HOBOTPOUILIKUN OUITNAIT

Kacgenpa maTeMaTHKH 1 €CTECTBO3HAHHSA




BUJIET Ne O

JucrpmmHa: « XUMHUdecKas TEXHOJIOTHS TBEPIOTO TOIUTHBA M YIIIEPOAHBIX MaTEPHAIOB
Hanpasnenue: 18.03.01 «Xumuueckasi TEXHOIOTHS»

®dopma o0ydeHHs: OuHast

1) ®paxuu HedTu. Kpusas pasronku Heptr. [OCToI Ha HeDTH

2) ®Pu3NKO-XNMHYECKHE OCHOBHI raznudukamnun TTU.

3) Pacuér mpouecca MoryKOKCOBaHHS.

3amaun Ha CTaTHCTHYECKYIO 00pabOTKy 3KcrepuMeHTanbHbIX gaHaex (I1K-1.2 31, TIK-1.2 V1, TIK-1.11 31, I[IK-3.1 31, VK-
9.2 31)

1) Ucnone3ys modble ynoOHbIe 11 Bac cpencTsa HailuTe ypaBHEHHE pErpecCHt, CBSI3bIBAIOIIEE J1BA MACCHBA JaHHBIX
X: {0; 5; 10; 15; 25}

V: {1;3,6;5,9;8,7;13,2}

2) Kaxk oieHnBaeTCs TOYHOCTD JIMHEIHOM OIHOMapaMeTpruuecKon Moaenn?

3) Kak oneHHBaeTCsi TOYHOCTD JBYXIIAPaMETPUUCCKHUX JTMHEWHBIX MOJICNICH?

4) Ucnonb3yst mro0bie ynoOHbIe 11t Bac cpecTBa HaliinTe ypaBHEHHE PErPECCHH, CBA3BIBAIOIIEE JIBa MaCCHBA TAHHBIX
X 1,0051 1,0385 1,0591 1,102 1,1318

v 0,103 0,635 0,972 1,685 2,192

) Ucrionp3ys anropuT™Mbl HEHPOHHBIX CETeH MM HEYETKOHN JIOTHKHU ITOCTPOWTE MOAEIH TEXHOJIOTHYECKOTO Mpolecca 1Mo
CIICAYIOIIUM UCXOIHBIM TaHHBIM:

Neskcen x1 x2 x3 x4 x5 y Nesken x1 x2 x3 x4

y

1 234.2 34.20 0.23 20.0 0.5 12.32 11 269.87 69.21 0.41 20.4
5.5 17.21

2 239.6 36.13 0.24 20.0 1.0 13.43 12 270.87 69.25 0.43 20.4
6.0 16.43

3 241.3 39.20 0.25 20.0 1.5 14.45 13 268.10 68.32 0.35 20.3
6.5 17.50

4 252.5 41.98 0.26 20.0 2.0 15.65 14 272.98 71.06 0.51 20.5
7.0 14.23

5 2579 45.67 0.27 20.3 2.5 16.87 15 281.21 73.76 0.53 20.4
7.5 11.65

6 266.3 49.12 0.28 20.3 3.0 17.45 16 289.54 75.87 0.57 20.4
8.0 11.24

7 267.2 52.98 0.29 20.3 3.5 17.56 17 290.12 79.21 0.61 20.5
8.5 10.67

8 267.5 67.87 0.30 20.4 4.0 18.32 18 292.54 80.10 0.54 20.5
9.0 9.80

9 267.9 68.54 0.32 20.4 4.5 17.34 19 294.98 82.05 0.52 20.5
9.5 9.03

10 268.1 68.32 0.35 20.4 5.0 17.32 20 300.02 85.98 0.53 20.5
10.0 8.54

6) Uto MOKHO CKa3aTh 00 MCXOAHBIX JaHHBIX MTPEABIIYIIETO 3aIaHUs, €CIIH N3BECTHO, YTO IPH MIPOBEACHHUH ITapalIeIbHBIX OITBITOB
C 00BEKTOM, €r0 BBIXO MEHSIJICS:

y={17.3017.50 17.40 17.60 17.25}?

7) C kaxoii LIeNnbio UCIONB3YIOT HelpoceTeBbie anroputmbl? Kak ycrpoeHna HelipoHHas ceTh?

8) [lepeuncinTe OCHOBHBIE 3TAIlbl HEUETKOTO BHIBOAA.

9) Uem oTamnyaroTcs U 4TO 001Iero B anropurMax Mamaanu u CyreHo?

10) MOHO 11 HEHPOHHYIO CeTh, 00YYCHHYIO 110 OJJHOMY 00BEKTY, 6€3 U3MEHEHHS U MepeoOyueHUs HCI0Ib30BaTh HA BCEX
00BEKTax TaKOTO XK€ THIIA U TEXHHYECKUX ITapaMeTpoB?

11) Onpenenute 067IaCTh IPUMEHEHHUS PETPECCHOHHBIX MOZENEH U SMIIMPUIECKIX MOJETCH B IIETIOM.

12) Ucnonb3ys Matlab mocTpoiiTe anmpoKCUMUPYIOLIYIO KPUBYIO C UCTIONIB30BAaHIEM HEHPOHHOM ceTH A PyHKIUU
a)y=2x+3x3-4x5+5sin(20x)

0) y=8x3+20

B) y=3(1-exp(-x/3))

Bompock! 1 3a1aun Ha 3HAHUE METOIOB MOCTpOeHHs AuHammuecknx moxaened (ITK-1.2 31, IMK-1.11_31, [TIK-3.1_31, YK-9.2 31)
1) Uro Taxoe nepenarodnHas GyHKIMA U Kak 3Has MEPEAATOYHYIO (QyHKIMIO 00BEKTa MOydUTh ypaBHEHHE IIEPEXOJHOTO Iporecca?
2) IocTpoiiTe TMHEAPU30BAHHYIO MOJIETb HATIOJIHEHUS/OMOPOXKHEHUS IMIMHAPUIECKON HAIOPHOW €eMKOCTH U CPaBHUTE €€
MEePEXOIHYI0 (QYHKIIMIO C aHAJOTUYHOH JUIs HEelTMaHepU30BaHHOW Mozenmy. [lapameTpbl 00enx MOAeNe clienyromue: 1naMeTp oaxa:
5 M; BbIcOTa Oaka: 7 M; pacxon moxa4u: 60 m3/d.

Kunkocts: 98 %- ast cepHas KucioTa.

3) IocTpoiite rpaduueckoe 0ToOpaxeHue pacxoia UCTEUSHUS BO BpPEMEHH 110 JTaHHBIM 33aJaHus 2, €CIH pacXo MoJaun
M3MEHSETCS 10 3aKOHY:

a) , M3/4.

0) , M3/4., u;

x5




B) , M3/9 4.

5) Uro Takoe siBHas M HesiBHas pa3HOCTHAs cxema? Kak momyduTh U UCHONB30BaTh Pa3HOCTHBIE YPaBHEHHUS IPH MOAEIUPOBAHUU
TEIUIOBBIX MPOIeccoB?

6) [y uero HEOOXOAMMO 3HATH XapaKTEPUCTUKU THUIIOBBIX AUHaMIUYecKuX 3BeHbeB? UTo Takoe AUX n ®UX? MoxHO 11 1o
9KCIEPUMEHTAIBHBIX JaHHBIM OCTPOUTH AUX?

7) Kak o JIAYX unu AYX onpeaeuTs nepeaaTounyro GYHKIHI0 00BbEKTa, a TAK)Ke BOCCTAHOBHUTDH YPAaBHEHUE TUHAMUKU
obbexTa?

8) [epeuncnute U oxapakTepusyiiTe TUIIOBBIE BOSMYIIEHHUS (BO3ACHCTBHUS), IPHUMEHAEMbIE IPH U3YUYCHUH CBOHCTB OOBEKTOB MIIH
MPOLIECCOB B XUMUYECKUX TEXHONOTHSAX.

5.4. MeToauka OLIEHKH OCBOCHHS AUCUMILIMHBI (Moay/1s, npakTuku. HAP)

Kpurepun ornennBanus pegepara:

IMoaroToBieHHBbIIt 1 0QOPMIICHHBIH B COOTBETCTBHH C TPEOOBaHUSIMI NHUCHMEHHBIH OTBET MJIM OTYET OLICHUBACTCS IPEIOIaBaTeIeM
O CIEYIOIUM KPUTEPUSIM:

- KyAIbTypa MMCBMEHHOTO M3JI0KEHHSI MaTepraa (JIOTHYHOCTb TI01a4i MaTepralla, IpaMOTHOCTb aBTOPA)

- KyAIbTypa o(OpMIICHHS MATEPHUAIIOB PAOOTEL;

- 3HaHWS ¥ YMEHUS Ha YpPOBHE TPpeOOBaHMUH CTaHAapTa JAaHHOM AUCUMUILIMHBL: 3HaHHE (PAKTHUECKOr0 MaTepHalla, YCBOCHHE O0IINX
MOHATUH U HICH;

- CTeNeHb 000CHOBAaHHOCTH apPIyMEHTOB M 0000IIeHNH (TTOJTHOTA, ITyOMHA, BCECTOPOHHOCTE PACKPBITHS TEMbI, KOPPEKTHOCTH
apryMeHTallul U CUCTEMBI JJ0Ka3aTeNbCTB, XapaKTep U JOCTOBEPHOCTh MPUMEPOB, HILTIOCTPATUBHOTO MaTepHana, Halnuie 3HaHUH
HUHTETPUPOBAHHOTO XapaKTepa, CIIOCOOHOCTB K 0000IIEHHUIO);

OOBEKTUBHOCTS OIIEHKH PAOOTHI MPEIo1aBaTeNieM 3aKIF0YaeTCs B ONIPEACIICHIH €€ TONOKUTENBHBIX M OTPUIATENIFHBIX CTOPOH, 10
COBOKYITHOCTH KOTOPBIX OH OKOHUYATENIbHO OIIEHUBACT TPECTaBICHHYIO Pa0OTy.

ITpy ONOXKNTEILHOM 3aKJIIOYEHHH paboTa OLEHUBACTCS 110 CHCTEME 3a4TEHO/HE 3aYTEHO.

Kpurepuu oreHK1 0TBETOB Ha SK3aMEHE, IIPOBOMMOM B YCTHOH (opme

- OIIEHKA «OTJIMYHO» BBICTABIISETCS CTYAEHTY, €CIH YeTKO c(popMynupoBaH OTBET HA BOIPOC OMJIETa, SICHO M3J1araroTcs
OCHOBHBIC TIOHATHUS  TEOPETHYCCKIE OCHOBBI; JJOTHYSCKY COCAMHEHBI B €IMHOE IIOBECTBOBAHUE TEPMUHEI, IOHATHUS,
TEOPETHIECKHe 0000IIEeHNsI, OTHOCSIINECS K PACKPBIBAEMOH TeMe; eci 0e3 OMMOOK BEIITOJIHEHO MPAKTHYECKOE 33/1aHHE;

- OLIEHKA «XOPOII0)» BBICTABIISCTCS CTYIEHTY, €CIM YaCTUYHO C(hOpMyIHpOBaH OTBET Ha BONPOC OMIIETa, M3IAraroTCs
OCHOBHBIC TIOHATHUS H TEOPETHYSCKIE OCHOBBI; HEAOCTATOYHO JIOTHYHO COSMHEHBI B €MHOE IOBECTBOBAHNE TCPMHHbI, IIOHSTHS,
TEOpETUYECKHe 0000IICHYS, OTHOCSIINECS K PACKPEIBAEMOH TeMe; ecili 0e3 OIIMOOK BBITOIHEHO NPAKTHYSCKOE 3aJaHHE;

- OILICHKA «yHOBJICTBOPUTEIBLHO)» BBICTABISIETCS CTYJACHTY, €CIIM OTCYTCTBYET UETKO C(OPMyIH-POBAHHBEINA OTBET HA
MOCTABIICHHBIIT BOIIPOC U SICHOE M3JI0KEHUE TEMBI; OTCYTCTBYET JIOTHYECKOE COSAMHEHUE B SMHOE TOBECTBOBAHUE TEOPETHICCKIE
00600mu1eHus; 0TBET HOPMYITUPYETCS HAa IpUMepax OBITOBOIO YPOBHS; IPAKTHYCCKOE 3aJaHHC BBIIIOJHEHO C HEOUCTaMH.

Kpurepuu oreHK1 0TBETOB Ha SK3aMeHeE, IPOBOJUMOM B TUCTAHIIMOHHOHN popme B LMS Canvas
90 < Ilpouent BepHbIX 0TBETOB < 100 - OTIIMYHO

75 < IIpoueHT BepHBIX OTBETOB < 90 - X0poI110

60 < IIpoueHT BEpHBIX OTBETOB < 75 — yJOBIETBOPUTEILHO

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIH 3arinaBue Bbubnuoreka W3natenscTBO, TOA, 311 aapec
JI1.1 | Camoiinos H.A. [Tpumeps! u 3a1a4u O Kypey CII6 JIAHD, , 2013r,
MareMaTnyeckoe

MOJISTUPOBAHNE XUMHUKO -
TEXHOJIOTHUECKUX IIPOLIECCOB. :
YuyebHoe mocodue

JI1.2 | T'ymepor A.M. Maremaruyeckoe CII6 JIAHB, 2014,
MOJISTUPOBAHNE XUMHKO —
TEXHOJOTHYECKHX TPOLIECCOB

JI1.3 | 3akreiim A. 1O. OO611as XuMHuecKas W3narens: Jloroc, 2012,
TEXHOJIOTHSI: BBEJICHHE B http://biblioclub.ru/index.php?
MO/JICTUPOBAHNE XUMHUKO- page=book&id=84988 (22.06.2015).

TEXHOJIOTHYECKUX IPOIECCOB!
yueOHOe mocobue

JI1.4 | AB. Kiiunos, A.T'. Maremaruyeckoe Kazans : Kazanckuii rocygapcTBeHHBIN
MyxameT3siHOBa MOJICITHPOBAHNE XUMHKO- TEXHOJIOTM4ecKkuid ynusepcuret, 2009,
TEXHOJIOTHYECKHUX TTPOIIECCOB : URL: http://biblioclub.ru/index.php?

yde6Hoe mocobue page=book&id=270540 (22.06.2015)




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

JI1.5 | A.B. Knunos, A.B.
Majpirua

JlaGopaTopHBIil MPAKTHKYM I10
MaTeMaTHYeCKOMY
MOJIEIHPOBAHIIO XHMHKO-

TEXHOJIOTUYCCKUX IMPOHECCOB

yueOHOe mocodue

Kazans : KI'TY, 2011, URL:
http://biblioclub.ru/index.php?
page=book&id=258853 (22.06.2015)

JI1.6 |W.M. Ky3neuosa

O61ast xuMuyeckast
TEXHOJIOTHS. METO10JIOr s
MPOSKTHPOBAHUS XMMUKO-
TEXHOJIOTHUECKUX IPOLIECCOB!
Y4eOHHK

CIIb.: Jlans, 2014,

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTENH

3araBue

Bubanoreka

M3parenscTBO, roa, 311. anpec

JI2.1 | AT . dpsuko

MareMmatudeckoe u
UMHUTALITUOHHOC
MOJICITUPOBaHHE
MMPONU3BOACTBCHHBIX CUCTCM:
MoOHorpapus

Mocxkpa: MUCuC, 2007,

JI2.2 | Kacarkun, A.T.

OCHOBHBIE NIPOIIECCHI U
anmapaTsl XUMHYECKOi

M. : T'oc. Hay4YHO-TEXHUYECKOE U3/-BO
XHM. JIMT., , 1961, URL:

TEXHOJIOTHH http://biblioclub.ru/index.php?
page=book&id=220605 (17.12.2015).
6.1.3. MeTtoguueckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3arnaBue bubnuoreka W3natenscTBO, rof, 271. ajgpec

JI3.1 |Conosres B.II.,
Boraros E.M.

OpraHu3anus 3KCIepUMeHTa:
ydeOHOe Tocodue

THT, 2016,

JI3.2 | Cabaun A.B.

MopenupoBaHre XUMHKO-
TEXHOJOTHUECKUX IPOLIECCOB:

H® HUTY MUCuC, 2016,
www.nf.misis.ru

yaeOHOe mocooue

6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»

yu4eOHO-METOAMYECKUI CAUT O MOACTUPOBAHUH U
91 HCCIIEJOBAHUU CUCTEM, O0BEKTOB, TEXHHYECKIX
MIPOLIECCOB U (PU3UUECKHX SIBICHUH.

model.exponenta.ru

Crateu 0 BosMokHOCTSX [IK « MBTVY»,
OIyOJIMKOBaHHBIC Ha caiiTe model.exponenta.ru:
«IIporpammHslii komIieke "MonenupoBaHue B
TEeXHUYIECKUX YCTpOHCTBax'"».

mvtu.power.bmstu.ru

22

133 | LMS Canvas https://Ims.misis.ru

6.3 Ilepeuenb MPOrpaMMHOI0 odecnedeHust

6.4. Hepe!{eﬂb I/IH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U HpO(l)eCCl/IOHaJ]LHbIX 0a3 JaHHBIX

model.exponenta.ru - — yaeOHO-METOTUIECKUI CAHT O MOJISIIMPOBAHUY M UCCIICIOBAHUN CUCTEM, O0BEKTOB, TEXHIIECKUX

n.1 o
IIPOLECCOB U (PU3UUECKUX SBICHHUI.

mvtu.power.bmstu.ru - Ctateu o Bo3moxkuocTsxX ITK « MBTVY», onybnmkoBaHHbIe Ha caiite model.exponenta.ru:

n.2 " M
«IIporpammusIii KoMIUIeKe "MoenupoBaHre B TEXHUUECKUX YCTPOHCTBAX'"».

n3 xumuk.ru

8. METOAUYECKHUE YKA3AHUSA 1JIS1 OBYYAIOIIINXCA

PaccMoTprM HEKOTOpPEIE BaXKHBIE pEKOMEHIAINHN CTYISHTaM I 3 PEKTHBHOTO 3aIIOMUHAHS JII000T0 yIeOHOT0 MaTepHaa.
9TO l'[pOCTI:Ie 1 BE€CbMa )IeﬁCTBeHHI:Ie HpI/IeMBI.

[Ipucrtynas k 3aIOMUHAHUIO, HAJJ0 IOCTABUTH Tepe]] cOOO0M Lelb — 3alIOMHHUTD HaJI0JT0, JIy4llle HaBceraa. Y CTaHOBKa Ha
JUTMTEJIHOE COXPaHEeHHEe HHPOPMAIUK 00CCIICUNT YCIOBHS JJIst JIYUIIEro 3aroMuHanust. Hago oco3Hats, st 4ero pedyercs
3alIOMHUTH I/I3yllaeMI)II\/‘I MaTepI/IaJI. I‘IﬁSM BAXXHECC IMOCTABJICHHAA LICIIb, TEM 6I)ICTpee nu npquee HpOI/ICXOI[I/IT 3alIOMHUHAHHC.

BHumaHme — pesel naMsaTé: 4eM OHO ocTpee, TeM ITydxe ciaesl. YeM Oomblie skelaHus, 3aMHTePEeCOBAHHOCTH, YMOIIMOHAIBHOM
BKJIFOYEHHOCTH B IIOJTy4EHHE HOBBIX 3HAHHIA, TEM JIy4Ile 3aIIOMHHUTCS.
qCM nque IIOHUMAaHHUEC, TEM nque 3aIIOMHUHAHHUC. HaJIO OTKa3aTbCda OT 3y6pe>1<1<1/1 U J11 3alIOMHUHAHUs TCKCTa OHI/IpaTLCH Ha
OCMBICIICHHOE 3a[IOMHHAHKE, KOTOPOE MPUMEPHO B 25 pa3 3 (dekTuBHEee MexaHH4eCKoro. I1ocie10BaTenbHOCTh pabOThI IO
OCMbICJ'IeHHOMy 3allOMUHAaHUIO TaKOBaA: IIOHATD, yCTaHOBI/ITb HOFI/I‘{CCKy}O IIOCJIECAOBATCIBbHOCTD, pa36l/lTb MaTepnan Ha 4aCTu u
HAWTH B KaKIOM KITIOYEBYIO (ppas3y WU OIMOPHBIM IYHKT, 3aIOMHUTH HMEHHO UX U UCIIOJIL30BATh KaK OPUCHTHPBI. CMBICIOBBIX
OJIOKOB JIOJKHO OBITH OT 5 110 9.

ECHI/I BBITIOJIHCHUC KaKOFO-HHGO 3adaHuA npepBaHo, TO OHO 3aIIOMHUTCHA nque 110 CpaBHeHI/IIO C 3aJaHUsIMU, 6narononqu0




BBIIIOJTHEHHBIMH.

Jlyure Ba pa3a poyecTb U /iBa paza BOCIPOM3BECTH, YEM IIPOUYHTATH HATh pa3 0€3 BOCIIPOU3BEICHUS.
HyxHO 3aKkperniaTs B maMATh yIeOHBII MaTepral Kak MO)KHO Jaire. ONTHMaNBHBIN TPOMEKYTOK MEXITY IPOITSHAIMH KOJIeOIeTCs
ot 10 munyT 10 16 wacos. IlepeunTriBaHUe MeHee ueM uepe3 10 MUHYT OKa3bIBaeTCs OECIONIE3HBIM, a IO HCTEYEHHH 16 9acoB
9acTh TEKCTa 3a0bIBaeTCs.

3ajaHHbBIA y4eOHBIH MaTepHall JIydIle IIOBTOPATH IIepe]] CHOM U C yTpa. JlaBHO U3BECTHO, YTO JIYIIHH cOCO0 3a0bITh TOIBKO
YTO BEIy4EHHOE — 3TO MOCTApaThCs cpasy XKe 3allOMHHUTE YTO-HHOYnb oxoxkee. [ToaToMy Hamo depenoBaTs MaTepHal.

ITpu 3ayunBaHNN HEOOXOAUMO YUUTHIBATh «IIPABUIIO Kpash»: OOBIYHO JydIlle 3alIOMHHAIOTCS Ha4alo U KOHell HH(pOpMAaIuy, a
CepeqMHA «BBINANAET».
Hacrosmas MaTh yaeHns He ITOBTOPEHHE, a IpuMeHeHne. YeM Oompie OymneT HaiJeHO BOSMOXXHOCTEH BKIIIOYHNTH 3aIIOMHHAEMBIH
MaTepHuai B IPaKTUIECKYIO JAeATeIbHOCTD, TEM ITyOXKe U HaJexKHee OyJeT 3aloMUHaHHE.

WHoraa ynoOHO HCHONB30BaTh MHEMOTEXHUKY — HCKYCCTBEHHBIE IPUEMBI 3aloMUHaHus. CBs3bIBaTh HUGPEL ¢ 00pazamu,
MOXO0KUX Ha HUX JIIOJEH U T.1.

OueHb BaKHBIM /U CTYACHTOB SBIIACTCSA YMEHHE d(PPEKTHBHO KOHCIIEKTHPOBATH JIEKIIMH. OCHOBHBIE TPHEMEI
KOHCHEKTUPOBAaHMS MOXKHO YCIOBHO Pa3[elHUTh HA TPU TPYIIIIHL:
L. CoxpallleHH€E CIIOB, CIOBOCOYETAHUI U TEPMHHOB. DTU NPUEMbl OCBAHBAIOTCA OYEHb JIETKO M BKIIIOYAIOT B CEOS:
rurnepadopeBuaTypy (Korma HadaabHas OyKBa 0OBOJUTCS JMHUEH), KBAHTOPU3AIHIO (TIEPEBOPOT HAYAITBHOW OYKBBI), CIOCOOBI
3aIicy OKOHYAaHHUH, HepormuduKy u nukrorpaduio. JI0CTaTOYHO TONBKO TEM MM HHBIM CIIOCOOOM 3aKOIUPOBATh YaCTO
MOBTOPSIOIINECS, 2 OCOOEHHO JUTMHHBIE CII0BA U CIelHalbHble TepMUHBL. Hanpumep, TEpMUH «TOCY1apCTBEHHAs MOJIOASKHAs
HIOJINTUKA» JIETKO 3aMeHUTh coueTanreM Oyks 'MII. Toibko 3aMeHBI Halo A€NIaTh BCE BPEMSI OJJHU U T€ XK€, HHAUC MOKHO U
3a0BITh, YTO, HA YTO 3aMEHIUIH MJIM KaK COKPATIIIH.
2. IMepepaboTka ¢pasel. D10 camslii 3¢ dexTuBHBIA TpreM. Ho 1 OCBOUTH €ro 10 CTeNeHH aBTOMAaTH3Ma JOBOJIBHO CIIOXKHO.
CyTb COCTOHT B TOM, 4TO, BBICIIYIIIaB (ppa3y JEKTOPa O KOHIIA, MBICJICHHO NPHBEIUTE €€ K Hanbojee KOPOTKOMY U MOHSTHOMY JUISt
Bac BUJy, COXpaHss ee cMBICI. Bot 3Ty dpasy u 3amummre.
3. Bergenenne kakuM-1m60 00pa3oM CYIIECTBEHHBIX (pa3 M gacTel TEKCTa. DTO MOXKHO CHIENIaTh TEKCTOBBIICIUTEIISAMH,
BEJTMUMHON OTCTYMa, PacloI0KEHHEM B BUJIE CXEMBI, B BUJIE alTOPUTMA U T.1.

W3yuars MaTepua, OTHOCSIIUNCS K JaHHOH TeMe, CIECYeT 110 OJJHOMY MII HECKOJIBKMM M3 PeKOMEHIOBAHHBIX YUCOHUKOB
(cTIICOK peKoMeHTyeMOH JINTepaTypsl IPHUBEIICH TTociie TpeOOBaHMI K pe3yibTaTaM H3ydeHHs Kypca). Ecim BO3HHKAIOT TPYIHOCTH
npu paboTe ¢ OCHOBHBIMH yIeOHHKAaMHU, MOXKHO H3YYHTh COOTBETCTBYIOIYIO TEMY 110 JOIIOJIHUTENIBHO UTepaType, HO 3aTeM
ciieyer 00s3aTeNbHO BEPHYTHCS K IaHHOH TeMe B yueOHuKe. [I1st morcka HeoOXOAMMBIX CBEACHUI B yHeOHHKE MOXKHO
HCIIONB30BATh IIPEIMETHBIN yKa3aTellb B KOHIIE yIeOHHKA.

CamocrosrensHas paboTa CTY/ICHTOB BEIPa)KaeTCsl B TIOATOTOBKE K IIPAKTUYECKUM 3aHATHAM, PEIICHUH JOMAITHNAX 3aIaHUH.

ITpu moAroTOBKE NMPAKTUUECKUM 3aHATHAM HEOOX0AUMO paboTaTh HE TOJIBKO C JIEKIIMOHHBIM MaTepPUalioM, HO U UCIIOIb30BaTh
JUTEPATyPHBIE HCTOUHHKH.




