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IlepeyeHb KOMIETEHIMH C YKa3aHUEM 3TANOB UX GOPMHUPOBaHUSA

Nunexe Copepxanue Drarbl GOpMUPOBAHUS Hanmeto
HOB
Kowmrer KOMITCTEHITUU KOMIICTCHIINY (yKa3aTh AHIE
SHIUU Bce TeMbl u3 PI1J])
[IpakTueck OTICHOHHOT
Jlexuuu 0 cpe/icTBa
ue 3aHATUS
VYK-1 | CnocoOeH oCymecTBIsTh TOUCK,
KPUTHYECKUHN aHAIU3 U CUHTE3 Pedepar
I/IEI(i)O MaIyu, IPUMEHSITh CUCTEMHBIN Tema 1, Tema 1, Kogl) pon;a
p > 1P Tewma 2 Tema 2 P
MTOJIXOJT JUTSL PEIICHHMSI TIOCTaBICHHBIX Has paboTa
3a/1a4y
3HaeT METOIMKH TIoUCcKa, coopa u
00paboTku nH(OPMAITUH; AKTYyaTbHbIE Pedepar
poccuiickue u 3apy0OeKHbIe UCTOUHMKK | Tema 1, Tema 1, pat,
YK-1.1 Kontposb
uHdopmaruu B chepe Tewma 2 Tema 2
% ) Has paboTa
npodeccHoHaNbHON NeSTENHHOCTH,;
METOJI CHCTEMHOTO aHAJIN3a
YMeeT NpUMeHSITh METOJMKHY TTOKCKA,
cbopa u 06paboTku HHPOPMAIHH;
OCYIICCTBIISATh KPUTHUECKUIA aHATN3 U Tena 1 Tena 1 Pedepar,
VK-1.2 | cunTe3 nadopmalni, IoJIy4eHHONH U3 ' ' Kourposs
(bop X y Tema 2 Tema 2 P
Pa3HBIX UCTOYHUKOB; PUMEHSATh Has paboTa
CUCTEMHBIN TTOIXO]T JUISI PEIICHHUS
MOCTABJICHHBIX 3a/1a4
Brnageer HaBblkamu 1oucka, coopa u
00pabOoTKH, KPUTUUECKOTO aHAIN3a U Tema 1 Tema 1 Pedepar,
VYK-1.3 | cunte3a uHpopMaluy; UCHOJIb30BAHUS ' ’ KoHtpoib
Tema 2 Tema 2
CHUCTEMHOTO MOAXO0Aa JIJIsl pelIeHUs Has paboTa
MTOCTABJICHHBIX 33/1a4
[IK-4 | CnocoOeH pa3pabaThIBaTh 3aAaHus, Or4er 1o
UCXOJHbIE TPEOOBAHUS U KOMIUIEKT Ha60DaTo
IIPOEKTHOM JOKYMEHTAllUU Ha Tema 3 Tema 3 Hgﬁ P
M3TOTOBJICHUE TEXHOJIOTHIECKOTO AGoTe
ob6opynoBanus HedTerazonepepadoTKu P
3HaeT KOMIUIEKT JOKYMEHTAIUU TSI OT4er o
M3TOTOBJICHUS TEXHOJIOTUIECKOTO 1a60DATO
[1K-4.1 | oGopynoBanusi, TpeOOBaHUS MPHU Tema 3 Tema 3 Hgﬁ p
MPOEKTHUPOBAHUHU O0OPYAOBAHUS U €T0 aGoTe
OCHOBHBIE KOHCTPYKIIUU p
YMeeT ocyiecTBIATh COOp NCXOTHBIX Otuer o
aHHBIX, COCTABJIATh TEXHUYECKOE nabopato
NK-4.2 | ™ ’ Tema 3 Tema 3 patop
3aJlaHue JJI U3TOTOBIICHUS HOM
obopynoBanus HedTerazonepepaboTKu pabote
Brnaneet HaBbikamu pa3paboTKu Otuer 1o
TEXHUYECKOW JOKYMEHTAIUU IS nmabopato
[1K-4.3 HOKY LUH L Tema 3 Tema 3 patop
M3TOTOBJICHUST 000PYI0BaHUS HOWM

HedTerazoBoi oTpaciu

pabote




Ilepeuens ouenounvix cpeocme no oucyunaune (M00yJiio)

JUISL OYHOM ¥ OYHO-320YHOU opM 0OydeHHUs

Ha3zBanue Jlarnason OLCHOK Kon-Bo Bcero
MUH - MaKC
Jlexknuu 5 3 15
[IpakTHueckue 3aHATHS 3-8 5 15-40
Pedepar 10- 15 1 10-15
KonTtponbsnas pabora 10-15 1 10-15
PacuetHo-rpaduueckas pabora 10- 15 1 10- 15
Htoro (MuH — MaKc): 60 —100
JUIS1 3a09HOM (hOpMBI 00yUCHUS
Ha3Banue Jlnarnason OLeHOK Kon-Bo Bcero
MUH - MaKC
Jlexnuu 5 3 15
[IpakTuyeckue 3aHATHS 10- 15 1 10- 15
Pedepat 10-15 1 10-15
KonTponsnas padota 15-40 1 15-40
Pacuerno-rpadugeckas pabora 10- 15 1 10- 15
Htoro (MuH — MaKc): 60 —100

HIxasa oneHnBaHuA

Hudpo | Beipaxe | CiioBec Kpurtepun onieHKH HHAUKATOPOB I0CTHKEHUs NIPH (popme
BOE HHE B Hoe KOHTPOJISA:
BbIpa:K | 0a/1ax: |BbIpaxe 3aueT
eHue HHe
OneHka <«3auTeHO» BBICTABISAETCS CTYACHTY, €CIUM OTBEThl Ha
BONIPOCHI O TeMaM AUCIHMILIUHBI IOCIEI0BATENbHBI, JTOTUYECKU
- 60 - 100 | 3a4TeHO |M3TOKEHBI, OMYCKAIOTCSI HE3HAUYMUTEIbHBbIE HEIOYEThl B OTBETE
CTYJCHTa, TaKuWe KaK OTCYTCTBHE CaMOCTOSITEIbHOIO BBIBOJA,
peueBbie OMIMOKH U TIp.
He OreHKka «HEe 3aYTeHO» BBICTABIISETCS CTYACHTY, €CIH CTYAEHT He
- Hwxe 60 sauTero |FACT OCHOBHBIX MOHATUI TEMBbl ITUCLUMIUIMHBL, HE OTBEYaeT Ha
JOTIOJTHUTEJbHBIE U HABOSIIIME BOMIPOCHI MPENOaBaTelIsl.




IlepeyeHb U KpaTKasi XapaKTepPUCTUKA OLIEHOYHBIX CPE/ICTB

Nen/i | HammenoBanue | KpaTkas xapakrepuctrka orieHouHoro | [IpencraBienue
OIIEHOYHOT'0 cpencTBa OIIEHOYHOT'0
CpeAcTBa CpEeACTBa B
donze
1 2 3 4
CpencTBo MpoBEpKH YMEHUM Komrekr
1 KoHTponbHas |IPUMCHSTD TIOYYCHHBIC 3HAHUS VISl |KOHTPOJIbHBIX
pabota pelIeHUs 3a7a4 ONPEACIICHHOrO TUIIA  |3adaHui 1o
[0 TEME WJIU pa3aeiy. BapHUaHTaM
CpencTBo npoBepKH 3HaHMM, yMeHUH U |KoMIuiekT
PacuerHo- HAaBBIKOB BBITIOJTHEHUS PACUETHBIX U |3aJaHUI 1o
Z rpaguieckas rpauuecKux Mporeayp Npy pelieHu: |BapuaHTaM
pabora WHXKEHEPHBIX 3aJ]1a4
[TpoayKT caMoCTOsITeTbHON PabOTHI
CTYJEHTA, MPEICTaBISIOIINN COO0M
KpaTKO€ U3JI0KEHUE B MMChbMEHHOM
BH/JIE MTOJYYEHHBIX PE3YJIbTATOB
TEOPETUYECKOTO aHAIN3a
3 Pedbepar oIpejieJIeHHO HayuHo (yueGHO- Tembl
pedeparos

UCCIIEIOBATEIILCKOM) TEMBI, TJIC aBTOP
PacCKpBIBAET CYTh HCCIEAYEMOM
po0JieMbl, TPUBOJUT Pa3IUYHbIE
TOYKHU 3PEHUS, a TAK)KE COOCTBEHHBIE
B3IJISI/IbI HA HEE.




MuHHCTEPCTBO HAYyKU U BhIcIIEero oOpazoBanus Poccuiickoit denepanun
HwxHEeKaMCKHAN XMMHKO-TEXHOJIOTHUSCKHIA HHCTUTYT (prutran)
dbenepaibHOTrO rocy1IapCTBEHHOTO OI0JPKETHOTO0 00Pa30BaTEIbHOTO YUPEKIACHHUS
BBICIIIETO 00Opa30BaHuUs
«Ka3aHCKHI HAIMOHAIBHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTUYECKU YHUBEPCUTET

Daxkynremem _ MexaHUYECKUN

Kagheopa__ManivH u annaparoB XUMHUYECKUX TPOU3BOJICTB

Hanpasnenne noarorosku_15.03.02 «TexHoMOTrHYeCKHe MAIIMHBL 1 000PYIOBAHHE

(k00 u naumenosanue)

[Tpoduns/mporpamma: _ «O06opyaoBaHue HedTerazomnepepadoTKm»
(raumenosanue)

KoMiuiekT 3agannii 1yl KOHTPOJILHOM padoThI
no guctuiuinae b1.B.JIB.03.02 «CoBpeMeHHBIE METO/Ibl pacyeTa TEXHOJOTHISCKUX
cucTeM HedTerazonepepadoTKu»

(HaMeHOBaHUE JUCIIUTUTHHBI)

KontponbHass paGoTta mpenHa3HaueHa JUIsl ONPEIENICHUS CTENEHU YCBOEHUS
CTYJICHTaMH YHUCJICHHBIX METOJOB PEIICHUS 3a/1ad pacueTa TerIoo0OMeHa B anmaparax
HedTerazonepepadoOTKu.

3ananue

Cpencteamu VBA MS Excel paspaboTaiiTe aqroputM peHICHHS MaTeMaTHYSCKOW MOJCIH
JUIA WCCITIEMOBAaHMS TPOIecca OXJIAXKACHUS IJIACTUHBI W3 3aJlaHHOTO Marephaia IpH
CUMMETPHUYHOM KOHBEKTHUBHOM TEIJIO0OMEHE ¢ OOKOBBIX TTOBEPXHOCTEH.

TpeOoBaHus:

1. Ucnons3ys cpeactBa VBA MS Excel, paspaboraiite skpanHyto (opMy s BBOIA
3aJIaHHBIX MTAPaMETPOB.

2. PazmecTuTte Ha 3TOH ke (popMe KOMaHAHYIO KHOTIKY U CO3/IaliTe MPOIETypy — 00paboTINK
Ha)KaTHsl HAa 3Ty KHOTIKY.

3. Hcrnonb3yss MareMaTWyecKyl0 MOJENIb TEIUIOOOMEHHOIo Ipoliecca € TPaHUYHBIMU
YCIOBUSIMH KOHBEKTHBHOTO TEIIO0OOMEHa IUTACTUHBI CO CPEIOoH, pa3paboTaiiTe YMCICHHBIN
WIA aCUMIITOTHYECKUHN CIIOCO0 €€ peleHusl.

4. Ha ocHOBe TMOJY4EeHHOIO pEIIeHUs pa3paboTaTe alropuT™M NPOrpaMMbl st
MO/JICITUPOBAHUS 33JJAHHOTO TPOIIEeCCa.

5. 3amycTuTe nporpaMMmy Ha BhinojHeHue. Ecnu ona paboraet 6e3 omuOOoK, Bbl MOTYyUYUTE HA
mucte MS Excel Tabnuity aasi mOCTPOCHHSI SMIOPHI TEMIIEPATyp Ha IOJOBUHE TOJIIMHBI
rtactuHbl ¢ uaTepBasiom 100 cexyH.

6. [To nmaHHBIM MOJYYMBIICHCS TaOJHMIBI, C IMOMOIIBIO MacTepa auarpamm MS Excel



noctpoiTe 6 smiop A pasnuuHbIX MHTEpBaNOB BpeMeHH Ha OJIHOU mmarpamme. Tum
rpauka — TOUCYHbIH.
BbI 10JKHBI IOTYYUTH JUArpamMmy, IMOX0XKYI0 Ha Ty, 4TO H300pakeHa Ha PUCYHKE

Bapuanr 1

Martepuan riactunbsl — KBapiieBoe CTeKso

Tommuna — 0,05 m.

[lnoTHOCTH MaTepuana — 2200 Kr/m”.

Koaddunuent remmmonpopognoctu — 1,36

TemnmoemkocTs Matepuana — 729

Koaddumment TemnoodMena Mex Iy mIacTHHON U Bo3ayxoMm — 20
Hauansnas Temneparypa miactuasl — 120 rpan

Temneparypa cpeast — 20 rpan

BapuanT 2

Marepuan niactunbl — JIaTyHb

Tommmua — 0,05

[TnotHOCTH MaTepuana — 8600

Koaddunment ternmonpoBognoctu — 111

TennmoemkocTs MaTtepuana — 385

Koadpdumnment temmoodMena Mex 1y miIacTUHON 1 Bo3ayxoM — 20
Hauanpnas temneparypa miactuasl — 120 rpan

Temneparypa cpeast — 20 rpan

Bapuant 3

Marepuan actuHbel — Menb

Tommuna — 0,05

[TnotHOCTH MaTepuana — 8960

Koaddunuent rernmonpoBognoctu — 384

TerutoemkocTs MaTepuaina — 385

Koadpdunment temmoodMena Mex 1y miaacTUHON U Bo3ayxoMm — 20
HauvanbHas temneparypa miactunsl — 120 rpan

Temnepatypa cpenst — 20 rpan

Bapuant 4

Marepuan minactunbsl — [IpoOka

Tommuna — 0,05

[TnotHOCTE MaTepuana — 150

Kosddunuent Teronposognoctu — 0,05

TemnoemkocTs Matepuaina — 1380

Koadpdumnment temmoodMena Mex 1y miaacTUHON U Bo3ayxom — 20
HauansHast Temnepatypa mactusabsl — 120 rpan

Temmepatypa cpenst — 20 rpan

Bapuant 5

Marepuan mactuabsl — MonubeH
Tommuna — 0,05

[TnorHoCcTh MaTepuana — 10200
Koaddumment remnonpoogroct — 150
TennoemkocTs MaTepuaina — 251



KoaddunmenT TemnoodMena Mex 1y IacTHHON U Bo3ayxoMm — 20
Hauanshas remneparypa mactuasl — 120 rpan
Temneparypa cpeast — 20 rpajn

Bapuaur 6

Marepuan nnactusl — Hukenb

Tommmua — 0,05

[TnotHOCTH MaTepuana — 8900

Koaddunuent remnonporoanoctu — 75,5

TemnmoemkocTs Matepuana — 448

Koaddumment TemnoodMena Mex Iy mIacTHHON U Bo3ayxoMm — 20
Hauansnas Temneparypa miactuasl — 120 rpas

Bapuaur 7

Marepuan miactuasl — CTEK10

Tommmua — 0,05

[TnotHOCTH MaTepuana — 2500

Koaddunment termonposogaoctu — 0,97

TennoemkocTs MaTepuana — /79

Koaddunment tennoodmena Mex 1y miaacTHHON U Bo3ayxom — 20
Hauanpnas remmneparypa mactuast — 120 rpag

Bapuanr 8

Marepuan miacTUHbl — ATIOMUHUN

Tommmua — 0,05

[TnotHOCTH MaTepuana — 2700

Koadpumment ternonposogaoct — 209

TertoemkocTs MaTepuana — 896

Koaddunment rernmoodMena Mexay miiacTUHON U Bo3ayxoM — 20
Hauanbnas remnepatypa miactunsl — 120 rpaa

Temmneparypa cpeast — 20 rpan

Bapuant 9

Marepuan miactunsl — L{uak

Tommmua — 0,05

[TnoTHOCTH MaTepuana — 7133

Koaddunuent rermmonporoanoctu — 110

TerutoemkocTs MaTepuana — 389

Kosddunuent termnoodMena Mexay miacTUHON U Bo3ayxom — 20
Hauanshas temneparypa mnactuasl — 120 rpan

Temneparypa cpeast — 20 rpan

Bapuant 10

Marepuan miactussl — beToH

Tommmua — 0,05

[TnotHOCTH MaTepuana — 2200

Koaddunuent remmonporoanoctu — 1,5

TerutoemkocTs MaTepuana — 920

Koaddunment TemnoodMena Mex a1y IacTHHON U Bo3ayxoMm — 20
Hauansnas remneparypa mactuasl — 120 rpan



Temmeparypa cpenst — 20 rpaj

Bapmnant 11

Marepuain mtactuasl — KBapriieBoe cTexino

Tomnmmuaa — 0,05 m.

[lnoTHOCTH Matepuana — 2200 kr/v’,

Koadumment termonposognoct — 1,36

TemoemkocTs MaTepuana — 729

Koaddunuent remmoodbmMeHa Mexay miacTUHON 1 Bo3ayxom — 20
Hauanpnas remneparypa miactunsl — 120 rpajg

Temmeparypa cpenst — 20 rpaj

Bapuanr 12

Marepunan niactunsl — Jlatyns

Tonmumnaa — 0,05

[TnmoTHOCTH MaTepuana — 8600

Koadpumment termnonpoognoctr — 111

TerutoemkocTs MaTepuaia — 385

Koaddurment rernmoodMeHa Mexay miIacTUHON U Bo3gyxoM — 20
Hauanpnas remnepatypa miactunsl — 120 rpan

Temmeparypa cpenst — 20 rpaj

Bapuanr 13

Marepuan niactuasl — Menb

Tommmua — 0,05

[TnoTHOCTH MaTepuana — 8960

Koaddunment rermnonpoognoctn — 384

TertoemkocTs MaTepuana — 385

Koaddunment rernmoodMena Mexay miiacTUHON U Bo3ayxoM — 20
Hauanbnas remnepatypa miactunsl — 120 rpaa

Temmneparypa cpeast — 20 rpan

Bapuaur 14

Martepuain mtactunsl — [IpoGka

Tommmua — 0,05

[TnotHOCTH MaTepuana — 150

Koaddunuent remmonporoanoctu — 0,05

TermtoemkocTs MaTepuana — 1380

Kosddunuent termnoodMena Mexay miacTUHON U Bo3ayxom — 20
Hauanshas temneparypa mnactuasl — 120 rpan

Temneparypa cpeast — 20 rpan

Bapuaur 15

Marepuain rtactuabl — MonubieHn

Tommmua — 0,05

[TnotHOCTH MaTepuana — 10200

Koaddunuent remmonporoanoctu — 150

TemmoemkocTs MaTepuana — 251

Koaddunment TemnoodMena Mex a1y IacTHHON U Bo3ayxoMm — 20
Hauansnas remneparypa mactuasl — 120 rpan



Temmeparypa cpenst — 20 rpaj

Bapuant 16

Marepwuan rractuabl — Hukens

Tonmunaa — 0,05

[TnotHoCcTh MaTepuana — 8900

Koadpdunuent remmonpoogHocta — 75,5

TennoemkocTs MaTepuaia — 448

Koaddunuent remmoodbMeHa Mexay miacTUHON U Bo3ayxom — 20
Hauanpnas remnepatypa miactunsl — 120 rpan

Bapuanr 17

Marepuan mactuabl — CTEKI0

Tommmua — 0,05

[TnotHOCTH MaTepuana — 2500

Koaddunuent rermmonpopoanoctu — 0,97

TerutoemkocTs MaTepuana — 779

Koaddunment TennoodMena Mex 1y IacTHHON U Bo3ayxoMm — 20
Hauansnas remneparypa mnactuasl — 120 rpan

BapuanT 18

Marepuan miacTuHbl — AJTFOMUHHI

Tommmua — 0,05

[TnotHOCTE MaTepuana — 2700

Koaddumment remnonpoogroctr — 209

TennoemkocTs MaTepuaia — 896

Koadpdunment temnoodMena Mex 1y miaacTUHON U Bo3ayxom — 20
Havanpnas remmneparypa ruactuasl — 120 rpag

Temnepatypa cpeast — 20 rpan

BapuanTt 19

Marepuan miactunbl — [{uHk

Tommmua — 0,05

[InotHOCTH MaTepuana — 7133

Koaddumment remnonpoogrocta — 110

TennoemkocTs MaTepuaina — 389

Koadpdunuent temnoodMena Mex 1y miacTUHON U Bo3ayxoMm — 20
Hauanpnas remmneparypa mmactunsl — 120 rpag

Temnepatypa cpeast — 20 rpan

Bapuant 20

Marepuain miactTuHbel — beToH

Tommmua — 0,05

[TnotHOCTH MaTepuana — 2200

Koa¢pdumment termmonposogaoctn — 1,5

TennoemkocTs MaTepuana — 920

Koaddunment tennoodmena Mex 1y miaacTUHON U BO3ayxom — 20
Hauanpnas remneparypa miactunsl — 120 rpan

Temmeparypa cpenst — 20 rpaj



Kpurtepuu oneHku:

Kputepuii MmakcumaabHoii onenku Ha 30 6aa:

BrimoniHeHbl Bce TpeOoBaHus 3amaHusi K pabore. BwriOpaHa cooTBeTcTBYMOMmIAs 3aade
MaTeMaTtudeckas Mojeib. [IpaBuibHO chopMyTUpOBaHbl KpaeBbie (HavaabHbIC, [PAHUYHBIC)
yCIIOBUS MOJEINU Tpoliecca. ['paMOTHO BBINIOJHEH MOa00p MeTona pemieHus. be3 ommbok
pa3zpaboTaH aJIrOpUTM pelIeHus 3a1a4yu. TekcT pazpaboTaHHOW MPOrpaMMbl B TIOJTHOW Mepe
COOTBETCTBYET pa3pabOTaHHOMY aJIrOpuTMy. BbimongHeHa BepuduKanus MOACIA U
TecTupoBaHue TmporpaMmbl. C TIOMOIIBIO MOJEIM TPOU3BEACH BBIYHUCIUTEIBHBIN
skcriepuMeHT. [lomydeHHbIe pe3yNbTaThl MpeAcTaBlieHbl B HarisaaHoi Qopme. CraenaHsl
MpaBUJIbHBIE BBIBOBI 110 PE3yIbTaTaM MOJCIUPOBAHMUSL.

Kputepuii ouenku na 20 6aja:

Brimoninenbl Bce TpeOoBaHus 3amaHusi K pabore. BwriOpaHa cooTBeTcTBYMOIIAs 3ajade
MareMaTHdeckast MoJielb. [IpaBuiibHO copMyMpoBaHbl KpaeBble (HadallbHbIC, TPAHHYHBIC)
yCIJIOBUS MOJIENH pouecca. Boimonnen noadop He camoro 3¢ (HeKTUBHOrO METO/1a pEleHHUS.
B anroputme pelieHus 3a1auu UMEIOTCS HECYIIECTBEHHbIE OMMUOKU. TekcT pazpaboTaHHOM
nporpaMMbl HECKOJIBKO HE COOTBETCTBYET paszpaboTaHHOMy anroputmy. He coBcem
KOPPEKTHO BBITIOJTHEHA BEPUPUKAIUS MOJEIA W TECTHPOBaHHUE Mporpammbl. C MOMOIIBIO
MOJIETTM  TNPOM3BEJEH  BBIYUCIHUTENBHBIN  dSKcriepuMeHT. [lomydeHHBIE — pe3yibTaThl
NPEeJCTaBJIEHbl B HAVISIIHOM (hopMe, HO HE COBCEM YIOOHBI JJIs MOCIEAYIOEero aHanusa. B
OO0JIBIIIEH YaCTH CeNIaHbl TPABIIILHBIC BEIBOIBI IO PE3yIbTAaTaM MOJICTHPOBAHHMS.

Kputepuii MunumanbHoii ouenku Ha 10 6asna:

BrimostHeHBI HE Bee TpeOoBaHwMsI 3ajaHus K pabote. BriOpaHa He BITOJIHE COOTBETCTBYIOIIYIO
3ajaue MaTreMarudeckas Mojeib. B ¢dopmynupoBke KpaeBbiX (HayalbHBIX, TPAHUYHBIX)
YCIIOBUM MOJIETH Tpollecca UMEIOTCsl omMOKku. HeKoppeKkTHO BBIMOJIHEH MOoa00p MeToda
pemieHus. B anropuTMme pemieHus 3aladyd UMEIOTCS HeJoueThl. TeKCT pa3paboTaHHOM
nporpaMMbl B HEKOTOPOM CTENEHH HE COOTBETCTBYET pa3paboTaHHOMY anroputMy. He
BBITIOJIHEHA BepuUKAIMS MOJEIU WIA TecTHpoBaHUE mMporpammbl. C MOMOIIBIO MOAENIU
MIPOU3BE/ICH BBIUUCIUTEIbHBIN SKCHEpUMEHT. [lomyueHHble pe3ynbTaThl MPE/ICTABICHBI B
rpaduueckoit opme, OTHAKO UX HATJISTHOCTh HEBBICOKA. CIIeTaHbl BEIBOJIBI IO PE3YJIbTaTaM
MOJICIMPOBAHMS, HO B UX (DOPMYJIMPOBKE UMEIOTCS OIIHUOKH.

Kpurepuii OlleHKH <HEYA0BJIETBOPUTEIbLHO»!

Ecim xots Obl OAMH U3 MEPEUUCICHHBIX KPUTEPUEB [IJisi MHUHUMAJILHOW OIICHKH HE
coOro1aeTcsi, BBICTABIISIETCS OIICHKA «HEYIOBJIETBOPUTENHLHO», paboTa BO3BpallaeTcs Ha
TOpaboTKY.
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Tembl pedepatoB
o qucrmmuinae b1.B.J/1B.03.02 «CoBpeMeHHbBIE METOIBI PACUETA TEXHOJIOTHYECKUX
cucreM HedrerazornepepadoTKu»

(HaI/IMeHOBaHI/Ie Z[I/ICHI/IHJ'IPIHLI)

1) Paznmuunbie HOpMBI TIPEICTABICHUS MOJICIIH.

2) MojenupoBaHHe TP UCCIICTIOBAHUN TEXHOJOTHYSCKUX MTPOIIECCOB.

3) tepaTtuBHBIiA XapakTep Mpoiecca MOACTUPOBAHHS.

4) Knaccudukaiius MOICIIEH.

5) Maremarndeckasi MOJICIb ITpoliecca.

6) Kiacc meTepMUHUPOBAHHBIX MOJICTICH.

7) Kiacc cToxacTHYeCKHX MOJIEIICH.

8) Maremarndeckasi MOJIENb TEIIO0OMEHHOTO MpoIiecca.

9) MareMarndeckasi MOJIe)Ib MaCCOOOMEHHOTO IpoIecca.

10) MaremaTH4ecKie MOJICIIA KPacBbIX 3a/1au.

11) Marematrdeckue MOJIeIH 0OpaTHBIX 3a/1a4 TEIIO- ¥ MacCoIlepeHoca.
12) AHaUTHYECKOE PEIICHHE MAaTEMaTHUYCCKHX MOJIEICH XUMHKO-TEXHOJOTHYCCKUX

MPOLIECCOB.
13) UucneHHOe peLICHHE MaTEeMAaTHYeCKMX MoOJeNNeld XMMHKO-TEXHOJIOTHYECKUX
ITPOLECCOB.

14) AcumnToTHYecKOe pelieHue MaTEMATUYECKUX MoJIeTen XUMHKO-

TEXHOJOTUYECKUX MPOLIECCOB.
15) Bepudukanus 1 ajeKBaTHOCTHIO MOJICIIH.

16) AnropuT™ IPOBEPKH aICKBATHOCTH MOJICIIH.

17) Moaenb uaeaqbHOr0 CMEIIEHHSI XUMHKO-TEXHOJIOTHUECKOTO MPOoIecca.

18) Moesb uaeaabHOr0 BHITECHCHHS XMMUKO-TEXHOJIOIMYECKOr0 Tpoliecca.

19) Inddy3uonHas MOAETH XUMHUKO-TEXHOJIOTUIECKOTO MPOIIecca.

20) Sdeeuynast MOJICITb XMMHKO-TEXHOJIOIMUECKOIO IIpoIiecca.

21) PacckaxxuTe O pasIMYHBIX CIIOCO0AX OPraHMU3alUU TEINIOOOMEHA B XUMHUCCKOM
peakrTope.

22) Bo3MOKHBIE TEMITEPATyPHBIC PEXKUMBI TPOTEKAHUS PEAKIIUU U TCILIOBBIC PEIKUMBI



nporecca B peaktope. [lokaxkure cxembl peakTOpOB, B KOTOPBIX OCYIIECTBISIOTCS
TaKHe PEKUMBI.

23) Mopnenp mporiecca MI€aTbHOTO BBITECHEHUS C TEIUIOOTBOJIOM M3 30HBI PEAKIIHU.
[TapameTpsl OT KOTOPBIX 3aBUCAT MOKA3aTEIH MPOLIECCa.

24) BenuunHa aauabaTUYecKoro pasorpeBa. l[lodemy OTOT mapamerp JIydile
XapaKTepu3yeT BIIMSHUE pPEAKIUU Ha TEMIIEpaTypHBIH PEKUM TEXHOJIOIHMUECKOIO
mporiecca, 4eM TeIIoTa peaKIuu?

25) Kak Oyaer MEHATbCS CTEMEHb IMPEBpaIlllCcHUs W TEMIeparypa B pPeakTope
UJCATBHOTO BBHITECHEHUS MPH MPOTEKaHUU afguadbaruyeckoro mpoiecca. CornocraBbTe
3TH U3MEHEHUS C U30TEPMUYECKUM HPOIIECCOM.

26) B kxakom pexuMe aanabaTHYECKOro peakTopa (MAeadbHOTO BBITECHEHHS WIIH
UJICATBHOTO CMEIICHHUs) TeMIIepaTypa Ha Beixojie OyeT 6ombine? OO0CHY#TE OTBET.
27) TIpou3BOAUTEIHHOCTh KAaKOTO U3 PEakTOpoB OyjaeT OOoJbIIe: HUIeaTbHOTO
BBITECHEHUSI WM WACATBHOTO CMEIICHHWA TMpU MPOTEKAHUU aauabdaTHUYecKOro
nporiecca? O00CHYHTE OTBET.

28) Kak MeHseTcss TemmepaTypa B TpyOuaTOM peakTope C TEIIOOOMEHOM,
OCYIIECTBIIIEMOM Ye€pe3 CTEHKY IMPH MPOTEKAHUU. a) IK30TEPMHUYECKOW peakiu; O)
SHIOTEPMUYCCKON PEAKITUN ?

29) B dYeM O0COOCHHOCTh TEMIEPATYPHOTO pPEKHMA B MPOTOYHOM PEaKTOpE
U/ICaJIbHOTO CMELICHUS PU MPOTEKaHUH aInabaTHYeCcKoro npoiecca?

30) Uto Takoe CTallMOHAPHBIN PEKUM, YCTOWUIHMBBIN CTAIIMOHAPHBINA pexxuM? B kakom
TUTIE PEaKTOpa MOXKET TIPOSBUTHCS SIBICHHE HEYCTOMYMBOCTH CTAIlHOHAPHOTO
pexuma?

31) Kak opraHu3oBaH MpoIecc B aBTOTEPMUYECKOM peakTope? B dem 0coOeHHOCTH
€ro pexuma?

32) Ilpu yBenuuenuun temmepaTypbl Ha 10 rpaaycoB KOHCTaHTa CKOPOCTH PEaKIUH
BO3pocia B JBa pa3a. Ha CKOIBKO HAg0 M3MEHHUTH IJIMHY peakTopa HACaTbHOTO
BBITECHEHUSI, YTOOBI MOJMYYUTh TO K€ mpeBpaimieHue. [loarBepante 3T0 ¢ MOMOIIBIO
MaTEeMaTUYECKON MOJIeTH U U300pa3uTe rpaduyecKu.

33) KakoBa onTuMaibHas TeOpeTHUYECKas TeMIepaTypa s HeoOpaTUMOW W
oOpatumont (9K30- ¥ FIHAOTEPMHUUECKUX) XUMUICCKUX PEAKITHIA.

34) Cohopmynupyii 3amady ONTHMHU3ALMK IOCIEAOBATEIBHOCTH KHIKO(DA3HBIX
PEaKTOPOB C MeIIaJKaMd U pemuTe ee (peakius MepBOro Mmopsjika, TeMIepaTypbl B
peaKTopax OJMHAKOBBIE).

Kpurepuu oneHku:

MunumansHoe yuciio OamtoB — 10 Oamra BEICTaBISICTCS TPH HEIOCTATOYHOW CTCTICHH
PACKpBITHS TEMbI B XOJ€ CBOETO BBICTYIUICHHS, NMPHUBEICHUS HEUYETKUX apryMEHTOB M HE
BIIOJIHE AKTUBHOE y4yacTHE B JUCKYCCHUHU IO Ipobieme, KOTopas Obula pacKpbiTa B XOJ€
JOKJIa/a.

MaxkcumanbHoe yucio 6amnoB — 20 GaiioB BBICTABISETCS MPH MOJHOIEHHOM PaCKPHITHH
TEMbl B XOJI€ CBOErO BBICTYIUICHUS, NMPUBEACHUS YETKHX apryMEHTOB M JIOKa3aTeJbCTB, a
TaK)Ke aKTHBHOE y4yacTHe B JHCKYCCHU TIO TpobiiemMe, KoTopash ObUla pacKpheiTa B XOe
JIOKJIafIa.
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KommuiekT 3apannii 11 pacyeTHO-rpadpuyeckoii padoTbl
o pucuuiuinie 51.B.J1B.03.02  «CoBpeMeHHBIE METOJIbI pacueTa TEXHOJOTMYECKUX
cucTteM HedrerazomnepepadbOTKI»

(HaI/IMeHOBaHI/Ie JJI/ICHI/IHJ'II/IHI:I)

KomnbroTepHoe MoaesimpoBanue ¢ rpadpuyeckoi Bu3yajausanue pe3yjabTaToB
MaremaTuyeckass MOAeJIb
B pesynbTaTe Bo3AeiCTBUS BBICOKOM TEMIIEpaTypbl U HAJTUYMS KaTalu3aTopa B XUMHUUYECKOM
PEaAKTOPC NCPUOINICCKOTO IIGfICTBPISI C MHTCHCUBHBIM NICPEMCUINBAHUCM HGOGXOI[I/IMO o0ecneuuTsn
IPOTEKaHUE PEeaKIMK MTPEBPALLEHUS BellecTBa A B IpOAYKT B.

A—— B

I[J'ISI OIMMUCaHuA IPOLCCCOB, COIMPOBOXAAIOIINX 3Ty PCAKIUIO AJOIMYCKACTCA HCIIOJIB30BATh
MOJCJIb UACAIIBHOTO CMCUICHU A, KOTOpas OMMUCBIBACTCA YPABHCHUCM

\ _d'[ =u ><(CBX - C) 8.1

ypaBHeHI/Ie HUMECT aHAJIUTUYCCKOC PCHICHUC, KOTOPOC 3aBUCUT OT XapaKTepa BXOIAHOTO

BO3MYyILleHHs. Hampumep, Ajsi MPOTOYHOTO ammapara MpH HMITyJbCHOM BO3MYIICHUU (MO
BBIMBIBaHMSI) PEILICHHUE 3AMCHIBACTCS B BUJIC YPABHECHUS:
L
- t

C(t)=C, > 8.2

JlJis mpOTOYHOTrO ammapara Mpu CTYNEeHYaTOM BO3MYIICHHM pPELIEHHE IMpeICTaBIseT co0oit

9KCIIOHEHIIMAJILHO PAcTyUIYI0 (PYHKIINIO, KOTOpasi CTpeMHUTCs K BeanurnHe CBX:
t

C(t) =Cq (1- € ) 8.3

B anmapare neproanyecKoro ASHCTBHSI B MEPHO HAIIOJIHEHUS KOHIICHTPALUS U3MEHSETCS B

COOTBETCTBHUE C ypaBHeHHEM 8.3. B mepno 1 BEIMBIBaHHSI KOHIIEHTPAIHS BEIIECTBA BHYTPU PEaKTOpa
YMEHBIIAETCsl B COOTBETCTBHE C YpaBHEHHEM 8.2.

Taxum oOpa3oM, KOMITBIOTEPHYIO MOJIENTb MOYKHO OBLJIO OBl peain30BaTh HA OCHOBE PEIICHUMA

8.2 m 8.3. OnHako, B HalIeM ciy4ae YCJIOBHE 3aJaud IMPEJIoJiaraeT, YTo MCXOIHOE BEIIECTBO A,

10CJIe 3aMoJIHeHHsI 0ObeMa armnapaTa HadyMHaeT NMpeBpalleHne B KoHeuHbI npoaykT B. Koncranra

CKOPOCTH pEakKIMM YMCJICHHO paBHA BeJIMYUHE K. TakuMm o0pa3oM, B 3aKpBITOM 00BEME peakTopa



KOHLCHTpAanusd KOMIIOHCHTA A YMEHBINACTCA C OJHOBPEMEHHBIM POCTOM KOMIIOHCHTA B. Ilocxe
3aBCPUICHHUA IIpoLecCa IPCBpallCHUA alllrapar OCBO60)KI[8.€TC$[ Ha OCHOBC MOACIM BBIMBIBAHMA.
HN3Mmenenue KOHICHTpaluKu BEIICCTB OIMMCBIBAKOTCA Fpa(bI/IKaMI/I, IIOKa3aHHbBIMH Ha pHC. 8.1.
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Puc. 8.1. I'padmkn M3MEHEHNsT KOHIIEHTPAIMH B ammmapare

Kak BuaHO u3 rpadukoB, Ha HA4YaJIBHOM IE€PHUOJE 3aIOJHEHUS anmnapaTa KOMIIOHEHTOM A,
KOIZla €ro KOHIICHTpalus HEBBICOKA, KOHIICHTpauus MNpoAyKTa B mnpakTuueckn paBHa HYyIIIO.
Haunnast ¢ MOMEHTa BpeMeHH, paBHOT'O PUOJIN3UTENIBHO MTOJIOBUHE CPEHETO BPEMEHHU MPeObIBAaHUS
BEIIECTBA B pEAKTOpe, HAa4YMHAETCs OBICTPBIA POCT KOHLEHTpauun B u 3amemnsercs poct
KOHIIEHTpaluy BeniecTBa A. B 3Tol Touke mosiBisieTcs meperud Ha KpUBOM A.

Co BpeMeHH, paBHOro, NpuOIN3UTENbHO, 1,5 cpeaHero BpeMeHu NnpeObIBaHMS BELIECTBA B
anmnapare, KOHLIEHTpauus npoaykta B nmocrturaer cBoero makcumyma. Haumnasi ¢ 3Toro BpemeHu
3aIlyCKaeTcsl MpOLEeCcC BBIFPY3KU peakTopa. Temepb KOHILEHTpalus A yMEHbIIAeTcsl Kak 3a CYeT
XMMHYECKOI'0 IMPEBpAIlEeHus, TAK U 3a cyeT ero BbIMbIBaHUA. [l mpoaykra B takke paboraer
MOJI€JIb BBIMBIBaHUS.

HTorosyro MaTeMaTHYECKyI0 MOJENb, aIEKBAaTHO OMMCHIBAIOLIYIO IPOLECCHI, IPOTEKAIOIINE
B anmapare Ha BCeM MPOTHKEHUU €ro paboThl, MOKHO OomMcaTh ypaBHeHUussMH 8.4 u 8.5.

CA(t) = CBX >e_k>(t_¥A)2 8.4
C,(t) = C,(t) st 85
3amanue

Tpebyercss pa3paboTaTh KOMIIBIOTEPHYK) MOJIEIb XHMHYECKOTO Ipolecca, KoTopas
paccUMTHIBACT 3HAYCHHS KOHIICHTpAIM pEeareHTOB B TEUEHHE BCEro IMKJIAa paboThl ammapara, a
TaK)Ke BU3YAITH3UPYET PE3yNIbTaThl HA OCHOBE TpaUIECKUX MOCTPOCHHIA.

Wcxonupie nanHble:.

k = 0,00008;

cpenHee BpeMsl MpeObIBaHUs B ammapare BemecTsa A = 255 ¢;

cpenHee BpeMs peObIBaHuUs B ammapate Bemectsa B = 382 c;

oO1ee BpeMst HaOIr0IeHUs Ha porieccom — 650 c.

I'paduueckass Busyanusanusi JODKHA OBITh BBIMOJIHEHA C TOMOIIBIO IPOTPAMMBI,
pa3paborannoii B cpexe MS Visual Basic, mepexomoMm mBeTa OT CHHErO K KpacHOMY,
MPOIOPIIMOHANILHO CTETIeHU MpeBpaimieHuss BemiectBa A B mpoaykT B. Konmentparus BemiecTs
J0JKHA OBITH 0TOOpakeHa MIIOTHOCTHIO PACTIONOKEHHUS TOUEK BHYTPH arlrapara.

Kpurepun onenku



Kputepuit makcumanbsHoii onenku 20 6amios:

BeiOpana HamOonee MoOAXOAsINas MaTeMaTH4ecKas Mojenb. [IpemnoxkeH Hamboiee
ONTUMAJILHBIN aNrOpuT™M €€ perieHus. Pa3zpaboraHa W peann3oBaHa CXeMa peEIICHHUS.
Pa3paboTrana KoMIbIOTepHAs pealn3anysi MOCTPOCHHOTO pelneHus. [IpoBeneHa ormaaka u
TecTUpoBaHue. [IpoBeleHBI HCCIENOBaHUS C WCIOJb30BAaHHEM Mozeid. [lodydeHsl
pe3yibTaThl. PacueTsl BHINOIHEHBI 03 OMIMOOK ¢ MUHMMAIBHOW MOTPEHIHOCTHI0. CaeaHbl
NPaBUIEHBIC BBIBOJIBI.

Kpurepuiit MuaumansHoi oneaku 10 6anios:

BriOpana He camas moaxojsiias MaTeMaruueckas mojeib. lIpemnoxkeH HE coBceM
ONTUMAJILHBIN aJTOPUTM e¢ perieHus. Pa3paboTaHa W pealM3oBaHa cXema PEIICHHS C
NIOMOIIBI0  TIperofaBarens. Pa3paboTaHa KOMITBIOTEpPHAs peau3aiusi TOCTPOSHHOTO
pemienus. He mpoBenena otTinamka W TectupoBaHue. lIpoBeneH HE Bech KOMILIEKC
UCCJICIOBAaHUHN C WCTOJB30BaHHEeM Mojend. [lomydeHsl pe3ysbrarhl. PacdeTsl BBIMOTHEHBI
0e3 omurOOK ¢ HEKOTOPOH MOrpemHOCThI0. CIeIaHbl, B IIEJIOM, PABUIILHBIC BHIBOJIBI.

Kpurepuii Hey10BJIETBOPUTENBLHON OLICHKH.
Ecin xorss Obl onHO U3 TpeOOBaHUN KpUTEpHUsT MHUHUMAIbHOW OLICHKHM HE
YIIOBJIETBOPSIETCS, pab0Ta HE 3aCUUTHIBACTCS U TPEOYyeTCsl UCIIPaBICHHUE OLIUOOK.
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JUTSE 00y4aroUuXcs MPeAyCMOTPEHO MPOBEJCHUE MPAKTUYECKUX 3aHATUH.

IpakTuyeckoe 3ansitue Nel.

HD@OCWZCI@JZ@HM@ CMPYKmMypsl cucmembsl 6 217616b0601/7 u Mampulmoii qbopMax.
(mema npaxmuueckoeo 3ansmusi)

1) npuBOATCS U MOSCHSFOTCS TEOPETUUCCKUE aCTICKThI, PACKPBIBAIOIIHNE CYTh TEMBI,

2) maetcs mpuMep, peliCHUs 3a1a41, aHAJIOTUIHOM 3a/1a4e, IPEI0KCHHOM [Tl PEIICHUS;
3) IpUBOAATCS METOIUYECKUE YKa3aHUS ISl BHIIOJHCHHS

4) IPUBOIATCS KOHTPOJIbHBIE BOMPOCHI K 3aIIUTE OTYETA MO paboTe.

IIpakTyeckoe 3ansitue Ne2.

Cucmemnwiul nodxo@ npu us3y4erHuu 06beKm06, AGNeHUL U npoueccos.
(mema npaxmuueckoeo 3anamusi)

1) npUBOATCS U TOSACHSIOTCS TCOPETUUCCKUE aCTICKThI, PACKPBIBAIOIIHNE CYTh TEMBI;

2) maetcs mpuMep, pellieHUs 3a1a41, aHAJOTUYHOM 3a/1a4e, IPEUI0KESHHOM [Tl PEIICHUS;
3) NPUBOASTCSA METOINYECKUE YKA3aHUS IS BBIMOJTHCHHUS;

4) npuBOASTCS KOHTPOJIbHBIC BOIPOCHI K 3aIIUTE OTYETA IO paboTe.

IIpakTuyeckoe 3anHsiTue Ne3.

Cmpykmypuwiii anaaus munoeswvix X1C.
(mema npaxmuueckozo 3anamus)
1) IpUBOASATCS U MOSICHSIOTCS TEOPETUICCKUE aCTIEKThI, PACKPBIBAIOIIHNE CYTh TEMBI,

2) maeTcs mpuMep, pellieHns 3aa41, aHaJOTHYHOM 3a1a4e, IPeI0KEHHOM I PEIICHUS;
3) IpUBOAATCS METOAUYECKHE YKa3aHH IS BHIIIOJHCHHS;
4) npuBOAATCS KOHTPOJIbHBIC BOIPOCHI K 3aIlUTE OTYETA 110 padoTe.

IpakTHyeckoe 3ansiTue Ned.

Cunmes CMmMpyKmypbsl XTC ¢ NOMOWBIO MEXAHUIMOB CUCINEMHO20 AHAIU3A.
(mema npaxmuuecxoz2o 3anamust)

1) IpUBOASATCS U MOSICHSIOTCS TEOPETUICCKUE ACTICKThI, PACKPBIBAIOIIHE CYTh TEMBI;

2) maetcs mpuMep, pelicHNs 3aa4K, aHAJIOTMYHOM 3a/1a4e, MPeI0KEHHON JIUIsl PeIICHHUS;
3) IPUBOASTCS METONNYECKUE YKa3aHUs JUIS BHITOTHEHHUS,

4) IpUBOATCS KOHTPOJIBHBIC BOMPOCHI K 3aIIUTE OTYETA MO paboTe.

IIpakTnueckoe 3ansaTue Ned.



O6LI4M€ 3dKOHOMepHOCcCmu ZMODOMQXCZHM'{€CKMX, MENI00OMEHHBIX U MACCOOOMEHHbIX
npoyeccos.

(mema npaxmuueckoeo 3ansamust)
1) npuUBOASATCS U TOSACHSFOTCS TEOPETUUCCKUE aCTICKThI, PACKPBIBAIOIIHNE CYTh TEMBI;
2) maetcs mpuMep, pellieHUs 3a1a41, aHAJOTHYHOM 3a/1a4e, MPeI0KESHHOM IS PEIICHUS;
3) MPUBOIATCA MCTOAUYCCKUC YKA3aHUA OJIA BEBITNIOJIHCHMUS,
4) npUBOASTCS KOHTPOJIbHBIC BOIPOCHI K 3alIUTE OTYETA IO paboTe.

IIpakTuyeckoe 3aHsiTue Neb.

Peaﬂu3auuﬂ nNpURHyUuna CUCMEMHO20 dHaiusa ¢ NOMOULbIO ModeﬂupoeaHuﬂ.
(mema npaxmuueckozo 3anamus)

1) npUBOAATCS U TOSACHSIOTCS TCOPETUUCCKUE aCIICKThI, PACKPBIBAIOIIHE CYTh TEMBI;

2) maetcs mpuMep, pellieHHs 3aau1, aHAJOTHYHOM 3a1a4e, IPeUI0KEHHOM I PEIICHUS;
3) IpUBOAATCS METOAUYECKHE YKA3aHHS ISl BHIIIOJHECHHS;

4) npuBOAATCS KOHTPOJIbHBIC BOIPOCHI K 3aIlUTE OTYETA 110 padoTe.

IIpakTnueckoe 3ansaTue Ne7.

PeaJlus’auuu cmpamecul CUCMEMHO20 ARAJIUu3d 6 OUAN02080M peacume «yenosek-IBM».
(mema npaxmuuecxoz2o 3ansamus)

1) IpUBOASATCS U MOSICHSIOTCS TEOPETUICCKUE aCTICKThI, PACKPBIBAOIIHNE CYTh TEMBI;

2) maetcs mpuMep, pelieHUs 3aa4K, aHAJIOTMYHOM 3a/1a4e, MPeUI0KEHHON JIJIsl PeIICHHUS;
3) IPUBOASTCS METONNYECKUE YKa3aHUs JUIS BHITOITHCHHUS,

4) IpUBOATCS KOHTPOJIBHBIC BOMPOCHI K 3aIIUTE OTYETA MO paboTe.

Kpurepuu oueHku

[Tpu mOArOTOBKE K MPAKTUYECKOMY 3aHSITHIO CTYJICHT JODKCH BBITTOJIHUTD CJICTYIONINE
BUJIBI PabOT:

MunumaiabHbiii | MakcuMaJabHbIH
Buabl paGor
0asn 0aJsn

CamocTrosiTenbHas npopadoTka
TEOPETUYECKOTO MaTepuraja K J1a0opaTopHOM 0,6 1,6
pabote
O3HaKOMIJIEHHE C YCTaHOBKOH, MpUOOpOM,
METOAMKOMN BBITIOJIHEHUS TabOpaTOpHOMH 0,6 1,6
paboThI
Brimonxnenrne He0OX0IMMOT0 SKCTIEPUMEHTA 0,6 1,6
O6paboTka pe3yJbTaTOB UCCIIEIOBAHMUSI, 06 16
MOCTPOCHHE TpaduKOB ’ ’
AHanu3 pe3yJbTaToOB UCCIEIOBAHUS U BBIBOJI 06 16
o pabote ’ ’

HUTOI'O: 3 8

Takum oOpazom, Kaxjas jabopaTtopHas paboTa OICHMBAeTCS MHUHHMYM B 3 Oai,
MakcumyM B 8 Gamt. [locie BbIMOTHEHUS BCeX pabOT pacCUMTHIBACTCS MUTOTOBBIA Oayut 1o
JTAHHOMY OIICHOYHOMY CPEICTBY, Kak CyMMa IO BCEM J1a0OpaTOPHBIM paboTaMm.
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