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Annortanusa

Hucnunivna «MeToabl MOAECTUPOBAHUS XUMHYECKUX IPOIECCOB» BXOAUT B
00pa3oBaTEeNbHYI0 MIPOrpaMMy BBICIIETO OOpa3oBaHUsT — MporpaMMy OakajaBpuara I10
HanpaBieHuto noarotoBku/ cnenuanbHOocTH  20.03.01  «TexHocdepHass 0Oe30MacHOCTH
HanpaBlieHHOCTH <«VHXUHUPUHT M UU@poBU3aIUs cuUcTeM oOecreyeHus: 0e30MacHOCTH
texHocdeprr». Jucnumimnaa peanusyercs kadempoit «Ne5y.

Jucnunivna HateneHa Ha OpMUPOBAHUE Y BBITYCKHUKA CIEAYIOIIMX KOMITETEHLIH ;

OIIK-2 «Cnocoben obecrieunBaTh 0€30MACHOCTH YEIOBEKA U COXPAaHEHHUE OKPYKAIOIIEH
Cpedpl, OCHOBBIBAsCh Ha MPUHIMIAX KyIbTYpbl O€30MacHOCTH ¥ KOHLENIHH PHCK-
OPUEHTHUPOBAHHOTO MBILIUICHUSD)

CopepkaHue NUCHUILIMHBI OXBAaTHIBAET KPYr BOIIPOCOB, CBSI3AHHBIX C TEOPETHUYECKHUMHU
OCHOBaMH MOJICIMPOBAHUSI XHMHUYECKHX IPOLECCOB, MOCTPOSCHUEM OaJaHCOBBIX MOJIEINEH,
MOJICTUPOBAHUE MPOCTEUIIIMX XUMUUECKIUX PEAKTOPOB.

[lpenogaBanue JUCHUIUIMHBI MpeaycMaTpuBaeT cleayloume (GopMbl OpraHM3aluH
y4eOHOTO TIporiecca: JISKIHH, JIa0opaTopHbIe PabOThI, TPAKTUUECKUE 3aHATHSI, CAMOCTOSITEIIbHAS
pabora.

IIporpaMMoOil AMCLUMUIUIMHBL IPEAYCMOTPEHBl CIEAYIOLME BHUJbI KOHTPOJS: TEKYILMHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTallus B opMe dK3aMeHa.

OOmasi TpyI0EeMKOCTh OCBOCHHS AMCIUIIIIMHBI COCTaBIseT 5 3adeTHBIX enuHwull, 180
YacoB.

S3bIK O0y4YEeHUS TTO TUCITUTUIMHE «PYCCKUI)



1. TlepeuyeHp MIaHUPYEMBIX PE3YAbTATOB OOy4EHUS 1O AUCIUIUINHE

1.1. Ilesnu npenoaaBaHus JUCLMUILINHBI

Llenpro U3ydeHHUsS TUCHUIUIMHBI SBJSIETCS (POPMUPOBAHME CUCTEMBI 3HAHUH, YMEHUN H
HaBBIKOB B 0OmacTu pa3pabOTKM W TPUMEHEHUS MAaTeMaTHYECKUX MOJENeH XHMHKO
TEXHOJIOTMYECKUX IMPOLIECCOB M alNapaToB, OCBOCHHE CTYIEHTAaMH CHCTEMHOIO IMOAX0Ja K
pEIIeHNI0 KOHKPETHBIX 3a/1a4 XMMHYECKOH TEXHOJOTWH, MOIEITMPOBAHUS M OINTHMH3AIUU
XUMHKO-TEXHOJIOTMYECKUX IPOIECCOB, 0OpabOTKH PEe3ylbTaTOB SKCIIEPUMEHTA MPU H3yYCHHUH
IPOM3BOJICTBEHHBIX IPOIIECCOB HA OCHOBE COBPEMEH HbIX HH(POPMALIMOHHBIX TEXHOJIOTUH.

1.2. JlucuurmivmHa BXOJAWT B COCTaB O00s3aTeNBbHOM dYacTh 00Opa30BaTeILHOM
porpaMmbl Beiciiero oopazoanus (naee — OI1 BO).

1.3. TlepeueHb miIaHUPYEMBIX PE3yJIbTATOB OOY4EHHs MO JUCLHUILUINHE, COOTHECEHHBIX C
nJIaHupyeMbIMH pesyiabTatamu ocBoenus OI1 BO.

B pesynprare m3ydeHHsS AWCHUIUIMHBI OOYyYaronMics JOJDKEH 00JagaTh CIleIyIOUMMU
KOMIETSHIIMSAMU WM UX YacTsAMH. KOMIETEeHIINN ¥ WHIUKATOPbI UX JOCTH)KEHUS IPUBE/ICHBI B
Tabmume 1.

Ta6n1/1ua 1-— HepequL KOMIIETCHIIMM U MHIUKATOPOB MX JOCTHKEHHU S

OOmenpodeccuoHambHbIE
KOMITETCHITU U

Kareropus (rpymnra) Koz u Koa n HaumeHOBaHWE MHAMKATOpA
HanMEHOBAaHHE
KOMITETEHIINHU JMOCTHKEHUS] KOMIIETEHI[N U

KOMIIETEHIINHU

OIIK-2 Cniocoben

o0ecreunBarh

0€30MacHOCTb OIIK-2.3.1 3HaTh HOPMBI U TpeOOBaHUS B

YeJIOBEKA U obyacTu 6e30MacHOCTH 37I0POBbS YEIOBEKA

COXpaHCHHE U OKpY)KAIOILeH cpeibl MpU BEACHUU

OKpYKaroLIEH MHXEHEPHOU JeATEIbHOCTH

CpeJbl, OCHOBBIBASICh
Ha MPUHIHIIAX
KYJIBTYpbI
0€30I1acHOCTH U
KOHIICTIIIN U PUCK-

OIIK-2.VY.]1 ymeTp NpUMEHATH NPUHIIUIIBI
KYJIBTYpbl 0€30IaCHOCTH M KOHIENIIUU
PHUCK-OpUEHTHPOBAHHOI'O MBIIUICHUS 151
oOecrieueHus1 0€3011aCHOCTH YEJI0OBEKa U
COXPaHEHU s OKPYXKAIoIEeH Cpeibl

OpPUEHTHPOBAHHOIO
MBIIIUIEH U]

2. Mecrto qucuuIuinHb B cTpykType OI1
JucnumirHa MoxkeT 0a3upoBaThCs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YIAOIIMMUCS
IIPU U3YYECHUHU CIIEIYIOUMX JUCUUIIINH:
— «MexaHHKa XKUJKOCTH U Ta3ay,
— «CTaTucTHYEeCKUE METO/bI B YIIPABJIECHUH CIOXKHBIMU TEXHUYECKUMU CUCTEMAMU).

3HaHus, TOJY4YEHHbIE NMPU HM3YYEHUH MaTepuajia JaHHOW IUCIUIUIMHBI, MUMEIOT KaK
CaMOCTOSITENIBHOE 3HAYEHUE, TaK U MOTYT HCIIOJIb30BaThCA MPHU U3YYEHHUH JPYTHX JUCLUTLIINH:

— «DKOJIOTMYECKUE MOJIEIH OpraHu3aluy IPUPOIONIOIb30BaHUSY,

— «MoJienupoBaHue MPUPOTHO-TEXHUYECKUX CUCTEM.

3. O0BeM H TPYTOEMKOCTh JAUCITUTIITUHBI
Jannable 00 o0meM oObeMe MUCIUIUIMHBI, TPYIOEMKOCTH OT/ACIBHBIX BUIOB y4eOHOMH
paboThI 1O TUCHUILINHE (M paclpeielicHUE 3TOM TPYIOEMKOCTH 110 CEMECTpaMm) MPeICTaBICHbBI B
Tabnuie 2.




Tabmuma 2 — O6beM U TPYIOEMKOCTh JTACITUTIINHBI

TpynoeMKocTs 1o
Buj yuebHoli paboTbl Bceero ceMecTpam
Ne5
1 2 3
Obwasn mpyooemkocmp oucyunIuHbl, 5/180 5/ 180
3E/ ("ac)
U3 Hux yacoe npakmuueckoit n0020moeKu
Ayoumopnoie 3anamus, BCEro 4ac. 51 51
B TOM YHUCJIE:

nexiuu (JI), (qac) 17 17

npakrtudeckue/cemunapekue  3ansatus  (I113), 17 17

(dac)

nabopaTtopHbie paboTsl (JIP), (wac) 17 17

KypcoBoit mpoekT (padora) (KII, KP), (uac)

JK3aMeH, (Jac) 36 36
Camocmoamenvnasa paboma, Bcero (4ac) 93 93
Buo npomesxcymounon ammecmayuu:. 3ayer,
mudd. 3ader, sk3amen (3auer, dudd. 3ay, OK3. DK3.
DK3.**)

£33

IlpuMeyanue: KaHAUIATCKUI IK3aMeH

4. ConepkaHHuE TUCITUTIAHBI
4.1. PacnpeneneHue TPyAOEMKOCTH AMCIUIIIUHEI IO pa3aesiaM U BUIaM 3aHITHM .
Paznensl, TeMbl AUCIUTUIMHBI U UX TPYAOEMKOCTh TPUBEICHBI B TabuUIIE 3.

Tabmuna 3 — Pa3nensl, TeMbl AUCITUTUIMHBI, UX TPYAO0EMKOCTh

Pasznemnsl, TEMBI TUCIAILINHEI Jexwm | I13(C3) JIP KII CPC
(uac) (uac) (qac) (gac) (gac)
Cemectp 5
Pasnen 1. OCHOBHBIE ITOHSITHSI METO1A
A A 4 4 4 23
MOJICTTUPOBAHUS
Pasznen 2. Matematnueckoe omucaHue XMMUYECKUX
peaK]_[I/Iﬁ U MAaTCMAaTUYCCKHUEC MOICIIN XUMHUKO - 4 4 4 23
TCXHOJIOTUYCCKUX l'[pOL[eCCOB
Pazmen 3. Matemataeckoe MOJeIMPOBAHHE KMHETHKH
XUMHYECKHX PEAKIUii 1 TOMOTEHHBIX XMMHYECKHX 4 4 4 23
pPEaKTopoB
Paszgen 4. DxcnepuMenTanbHO [1CTATHCTUYECKHE M ETO BT 5 5 5 24
l'IOCTpOCHI/IH MATCMATUYCCKUX MOZ[GJTGI;‘I
Uroro B cemectpe: 17 17 17 03
Htoro 17 17 17 0 93

Ilpaktnyeckass MOATOTOBKA 3aKIIOYaeTCsi B  HENOCPEACTBEHHOM  BBIIIOJIHEHUU
Oo0yJaloIMMHCS  ONpPENENEHHBIX  TPYAOBBIX  (yHKUMI,  CBS3aHHBIX C  Oy;ymei
po(eCCUOHANBHOM AEATEIbHOCTBIO.

4.2. CopepxaHue pa3iesioB U TEM JEKIMOHHBIX 3aHATHIA.
Coneprkanue pa3iesioB U TeM JIEKIIMOHHBIX 3aHATHN PUBEACHO B Tabmuie 4.




Tabmuna 4 — CopepxaHue pa3esioB M TEM JICKIIHOHHOTO ITUKIIA

Howmep pasnena

HasBanue u conepxanue pa3fesioB U TEM JICKLIMOHHBIX 3aH ATHH

Pa3nea 1

OcHOBHBIE OHATHSA METOJAa MOJeJTMPOBAHUS

Beenenne. OcHOBHBIE TOHATUA MOJIeTMpoBaHus. CUCTEMHBIN MOAX0T K
ONHUCAHUIO0 XUMHUKO-TEXHOJIOTHYECKUX MPOLECCOB. MaTeMaTnieckoe
ONHMCAaHNE XUMUKO-TEXHOJIOTUYECKUX MpolieccoB. MaTemarnueckas
MOJIeNb U €€ afaekBaTHOCTh. Kputepuii @uiepa. Kpurepuit CtrogeHTa.
OO0ume nmpuHOHIBE MoaenupoBanus. Kiaccuukanms Mmoaernei.
MeTo10510THs TOCTPOCHUS MATEMATUUECKUX MOJIEIEeH XMMHUKO-
TEXHOJIOTUYECKUX IpolieccoB. Teopus mogodusi.

Pa3nen 2

MartemaTnyeckoe onucaHue XUMUYECKUX peaKIuii U
MaTeMaTH4eCKre MoJeJ U XUMHKO- T€ XHOJIOTHYe CKUX NPoLeCcCoB
CTexroMeTpHsi U pAaBHOBECUE XUMUYECKUX peakiuii. DopmanbHas
XAUMHUYECKasi KHHETHKA. MaTeMaTHYeCKoe ONMMCaHUE TUIPOIUHAMUYECKON
CTPYKTYpbl TOTOKOB. Moelb uieabHOTO CMeleHus. MoJenb
uaeanbHoro BeiTecHeHus. luddysrnonnsie ruipoinHaMUyYeCcKie MOJEIH.
S4eeunble ruapoAHaAMHUECKUE Mojenu. OnpeeneHne yeiaoBUi
nepeMenMBaHus B MPOTOUYHBIX anmnaparax. MojaenupoBaHue TENIOBBIX
MPOIECCOB B XUMUUECKON TeXHOIOTUU. OCHOBHBIE 3aKOHOMEPHOCTHU
TenjaoooMeHa. MaremaTndeckrie MOJENn TeNJI000MEHHBIX alnapaTos.
Marematrnyeckoe MOJETUPOBAHNE MACCOOOMEHHBIX MTPOLIECCOB.
MatemaTH4yecKkoe OMCaHUE PABHOBECHS B CUCTEME «OKUJIKOCTh - ITapy» U
(OCKUJIKOCTD - JKUJIKOCTBY». MoJienupoBaHue Mpolecca Maccorepeiadm.
MopaenupoBaHue npoiecca cenapanui. MoaennpoBaHue rnpoiecca
pexrudukanuu. MoaenupoBaHue npoiecca abcopouuu. MoaenupoBanue
npoiiecca aacopbuuu. MonenupoBaHue mpoiecca BoITapruBaHUSL.
MopenupoBaHue mporecca CylKu.

Paznen 3

MaremaTn4yeckoe MOAEJIMPOBAaHNE KHHE THKH XUMHY€ECKUX PeaKIUH U
TOMOI'¢HHBIX XHMH4Y€CKHX PEaKTOPOB

OCHOBHBIE TOHATUS XUMUUYECKOW KHHETUKHU. MoenupoBaHue KUHETUKU
TOMOTE€HHBIX XUMHYECKUX peakuuil. MonenmpoBaHue KHHETUKU
reTeporeHHbIX XUMHYecKHX peakuui. Kimaccudukanus peakropos.
Maremarnyeckas MOZEIb PEAKTOPA UACAIBHOIO CMEIICHUS.
MaremaTnyeckast MOJEIb PEAKTOpa UACAIBHOIO BHITECHEHMUS.
HccnenoBanyue XMMHYECKOTO MPOLECCA, TPOTEKAIOLIETO B TOMOT€HHOM
peaKkTope UAeaIbHOro cMemeHus. MccienqoBanne XMMIUYECKOTO Ipolecca,
IIPOTEKAOLIETO B PEAKTOPE UACAIBHOIO BBITECHEHUS B CTAllMOHAPHOM
pexuMe.

Paznen 4

JKcHepUMEHTAIbHO [ /CTaTHCTHYECKHE MeTO/IbI IIOCTPOe HUSA
MaTeMaTH4eCKUX MojeJei

OcHoBHbIE TOHATUA U onipeaeeHus. CTaTUCTHYECKUE MOJIETH 00bEKTOB
Ha OCHOBE MTaCCUBHOTO dKCTIEPUMEHTA. METO bl KOPPEAIIMOHHOTO U




perpeccuu.

(axropHbIil skciepuMeHT. CTaTUCTUUECKUN aHATIN3 YpaBHEHUS

perpeccuoOHHOro aHanu3a. JInuelHas perpecCHoOHHasi MOJIEb C OJTHOU
HE3aBUCUMOM nepeMeHHoi. CTaTUCTUYECKU I aHAIIU3 PE3YJIbTaTOB.
[lapaGonuueckas perpeccuoHHast Moeb. CTaTUCTUYECKUE MOJIENIN Ha
OCHOBE aKTHBHOTO SKCIIEPUMEHTa (METOAbI TUIAaHUPOBAHUS
AKCTpEMAJIbHBIX AKCIIepuMeHTOB). [Imanel nepBoro nopsaxa. [lomHbrit

Tabmuna 5 — [IpakTrdeckue 3aHIATHS U UX TPYIOEMKOCTh

4.3. Tlpakruyeckue (CeMHUHAPCKUE) 3aHATUS
Tembl MPaKTHUECKUX 3aHIATUN U UX TPYIOEMKOCTh MPUBEICHBI B Ta0bnuie 5.

Dopmsi W3 Hux j Ne
Ne TeMbl NPaKTUYECKUX 3aHATUN | OPaKTHYECKUX TpyRoeMKoCTE, | IPaKTHYECKOH | pasnena
/11 p p . (uac) MMOJITOTOBKH, | IUCITHTI
SaHATIN (gac) JINHBI
Cemectp 5
1 | Pacuér KoHCTaHT CKOPOCTH Pacuetst 2 3
CIIOKHOM XMMHYECKOH
pEeaKIu METOIOM
MUHUMH3AIUH QYHKIIMOHAJIA
2 | Pacuer marepuanbHBIX Pacuetst 2 2
MoTOKOB B 3aMkHYyTON XTC
MaTPUYHBIM METOJIOM
3 | TunoBbIc MaTeMaTHYCCKUE PacueTsr 2 2
Mojenu aaeMeHnToB XTC n ux
MIPUMECHEHHE
4 | MoaenupoBaHue Pacuetsr 2 3
TEIJI000MEHHBIX aIapaToB ¢
Y4€TOM CTPYKTYPBl MOTOKOB
5 | [locTpoenue MmaTemMaTuuecKon Pacuetsl 3 3
MOJIEJIH TIPOIecCa UCTCUCHUS
KU JIKOCTH
6 | OnpenencHue mapamMeTpoB Pacuersr 3 4
MOJIETIEN CTPYKTYPhI MOTOKA
7 | PacueTr TeXHOJIOTHYECKIX Pacuetsr 3 4
ToKasarejaeii 1 HOPMaTHUBOB I10
0aJlaHCOBOM MOJICTIN
Bcero 17

4.4. JlabopaTopHbI€ 3aHATHS

Tembl 1a00OPaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh TPUBECHBI B TabnwuIe 6.




Tabmuna 6 — JlabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTh

N3 Hux No
Ne HammenoBanue mabopaTopHBIX paboT TpynoeMKOCTE, | MPAKTHHECKOH | paszea
/11 (gac) MMOATOTOBKU, | IHMCIIMII
(gac) JIMHBI
Cemectp 5

1 | Onpenenenue napamMeTpoB TEMIOOOMEHA C 2 3
ncnosp3oBanueM [1DBM

2 | OnpeneneHne KUHETUYECKUX XapaKTEPUCTHK 2 2
CJIOKHOM XMMUYECKOW PEaKIUU B PEAKTOPaAX
pa3IMYHOro THIIA

3 | Peanuzanus MeTo/1a HAUMEHBIIMX KBAIPaTOB 2 2
B Mathcad

4 | OnpeneneHue napaMeTpoB UCTEUEHUS 2 3
KHJIKOCTH

5 | OcHOBHBIE TPUEMBI PAOOTHI C TAKETOM 2 3
MATLAB

6 | MonenmupoBaHue TEMIIEPATyPHOTO TIOJIS 2 4
TEII000MEHHHUKA «Tpyda B TpyOe»

7 | MonennpoBaHue KHHETUKH XMMUYECKUX 2 4
peaKiuii

8 | Maremarudeckoe MOJEITUPOBAHUE 3 3
TUIPOTMHAMUYECKON CTPYKTYPHI
0J1HO(A3HBIX TOTOKOB

Bceero 17

4.5. CamocrosrenbHas paboTa 00yJaronmxcs

Bunpl camocrosiTenbHONM paboThl U €€ TPYI0OEMKOCTh MPUBEIEHBI B TabauLe 7.

Tabnuua 7 — Buasl camoctosTensHOM paboThl U €€ TPYI0EMKOCTh

Bun camoctosTensHOM paboTh Beero, |- Cemectp 5,
yac qac
1 2 3

Wzyuenue Teopernueckoro marepuaa

30 30
mucuutaunsl (TO)
[lonroroBka K TEKyIieMy KOHTPOJIIO 30 30
yerieaemocTH (TKY)
[ToaroToBKa K MpOMEKYTOUHOM

33 33
arrectauu (I1A)

Bcero: 93 93

5. Tlepedenn yaeOHO-METOIMUECKOTO O0ECIICUEHU S
JUISL CAMOCTOSITETbHON PabOTHI 00YJaIONMXCsl IO TUCHUTLINHE (MOJYITIO)

Y4uebHO-MEeTOANYECKHE MaTepHalIbl JJIsl CAaMOCTOSITENBbHON paboThl OOydJarolmXcsl yKa3aHbl B
.. 7-11.




6. IlepeueHb meYaTHBIX U HJIEKTPOHHBIX YUEOHBIX U3IaHUMN
[lepeueHb MeYaTHBIX U AJIEKTPOHHBIX YUeOHBIX M3/IaHUN MPUBEEH B Tabnuiie 8.
Tabmuia 8— Ilepedenn mevyaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3aHUI

Komuectso
SK3EMITIPOB
B OnOImoTeKe

(kpome
DJIEKTPOHHBIX

SK3EMILIPOB)

[lndp/

URL azapec bubnnorpaduyeckas cchlika

https://znanium.ru/catalog/doc | B.B.Jlapuukun, M. A.Caxun, B.I'.Jlapuonos
ument?id=371013

MeTOoauKN MHKEHEPHOU 3aMTHl OKPYXKAOILEH
cpenbl. YuebHoe mocooue. 3. Jlamkos u K,

2021, c¢.240
https://znanium.ru/catalog/doc | M.W. KiomenkoBa, A.B.Jlykanun 3anmra
ument?id=415457 OKpYXKAIOIIeH CpeJibl OT MPOMBIIIIICHHBIX

ra30BBIX BRIOPOCOB. YueOHOe mocooue. M3,
HUI] UH®PA-M, 2023, c.142

7. IlepeyeHb 3JIEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB
MH(OpMaImOHHO-TEIEKOMMYHUKAITMOHHOH ceTn «HTepHeT
Ilepeuenb 3JIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB HHPOPMAIIMOHHO-
TEJIEKOMMYHUKALIMOHHON ceTn «lIHTepHeT», HEOOXOAMMBIX JUIsI OCBOEHHUS JUCLMIUIMHBI
npuBeeH B Tabnuie 9.

Tabmuma 9 — IlepedeHb SJEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HHQPOPMAHMOHHO-
TEJICKOMMYHHKAIIMOHHOI cetn «HTepHEeT»
URL anpec HanmenoBanue

[leproandeckne u3naHms

http//www.kalvis.ru/ KypHan «9ko10rusi ¥ MIPOMBIIUIEHHOCTh Poccrn»

http://vodoochistka. ru/ Kypuan «Bomgoourcrka

http//ecovestnik.ru/ Kypnan «Okonorus ypOaHHU3UPOBAHHBIX

TEPPUTOPUI»
http//www.ecoindustry.ru/ Kypnan «9xonorusi Iporu3BOACTBA»

https//vk.com/club43432547 | Kypuan «CrpaBo4YHUK IKOJIOTa»
Pecypcer nadopmanmonno-TenekommyHukanmonnon cetu MHTEPHET

http//elementy.ru caliT o yHTaMEeHTaNbHOI Hayke
http/Awww.wri.org caiT IHcTHTYyTa MUPOBBIX IPUPOJTHBIX PECYPCOB
http: // www.unep.org caiit [Iporpammel OOH 1o okpyxkatromeit cpene

8. Ilepeuenb MHGMOPMAITMOHHBIX TEXHOJIOTHI

8.1. [lepeyeHp TPOTPaMMHOTO OOECTIEUEHUs, HCIOIB3YeMOr0 TPH OCYIIECTBICHUU
00pa3oBaTeNBHOIO MpolLecca M0 TUCIUIIIMHE.

[lepeueHp MCMOIB3YyeMOTO TIPOTPaMMHOTO obecrieueHus npeacrasieH B Tadnuue 10.

Tabmuna 10— Ilepeyenb mporpaMMHOro odecreueHus

Ne mi/mt HaumMmenoBanue

MS Office u MS Windows



https://znanium.ru/catalog/document?id=371013
https://znanium.ru/catalog/document?id=371013
https://znanium.ru/catalog/document?id=415457
https://znanium.ru/catalog/document?id=415457
http://www.kalvis.ru/
http://vodoochistka.ru/
http://ecovestnik.ru/
http://www.ecoindustry.ru/
https://vk.com/club43432547
http://elementy.ru/
http://www.wri.org/
http://www.unep.org/

8.2. Ilepeuenn HHGPOPMAITMTOHHO-CITPABOYHBIX CHCTEM, UCTIOJIb3YeMbIX npu
OCYIIECTBJIICHHU 00pa30BaTEIbHOIO MpoIlecca Mo AUCIUIIINHE

[lepeuenr HCMIONB3yeMbIX HWH(OPMAIIMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabmume 11.

Tabnuna 11— Ilepeyenb MHEGOPMAIIMOHHO-CITPABOYHBIX CUCTEM

No i/t HaumenoBauue

Hayunsrtit sxxypran «IHHOBaIimoOHHOE TPHOOPOCTPOCHUE)

9. MarepuanbpHO-TEeXHHYECKast Oa3a
CoctaB  MaTepUaNbHO-TEXHUYECKOW  0a3bl, HEOOXOJAMMOH UISI  OCYIICCTBIICHHS
00pa3oBaTenpHOrO Mpollecca Mo JUCIUILTMHE, MPEJCTaBlIeH B Tabnuiel 2.

Ta6mmma 12 — CocTaB MaTepuaIbHO-TEXHUYECKON Oa3bl

No HanmenoBanue coctaBHOM 4acTu Homep aymutopuu

n/m MaTepHabHO-TEXHUYECKON 0a3bl (Tpu HEOOXOIMMOCTH )
JlexiinoHHas ayaquTOpUS 51-07
MynbsTuMeMiiHAS JEKIIMOHHAS AyTUTOPHUS 51-07

10. OueHouHbIE CpeCTBA IJIs TPOBEICHUS MPOMEKYTOUYHOM aTTecTaluu
10.1. CocraB OIIGHOYHBIX CPEICTBIUIA MPOBEACHHUS NPOMEKYTOYHONH aTTeCTal[uU
oOyyaronmxcsi 1Mo AUCIUIUIMHE MpuBeieH B Tabauie 13.
Tabnuua 13 — CocTaB OLIEHOYHBIX CPENICTB ISl TPOBEACHHS MPOMEXKYTOUHOMN aTTeCTallUN

Bua npomexxyTouHOM aTTecTanun [TepeyeHb OLIEHOUHBIX CPEICTB

DK3aMeH Crircok BOIPOCOB K IK3aMEHY;
TecThl.

10.2. B xauecTBe KpUTEpPHUEB OICHKM YPOBHS CQPOPMHUPOBAHHOCTH (OCBOEHHS)
KOMIIETEHIIMI OO0ydaronmMucs MpUMEHsieTcs S5-0ajulbHas IKajda OLEHKH CQOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTOpas puBecHa B Tadbiuie 14. B TeueHne cemecTpa MOKET MCIOIB30BATHCS
100-6amnpHas  mKana ~— MOAYIbHO-PEMTHHIOBOM  CHCTEMbl ~ YHUBEpPCHTETa,  IpaBHIIa
MCIIOJIb30BAHMS KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOUIMM JIOKAIBHBIM HOPMAaTHBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu onieHku ypoBHs CQOPMUPOBAHHOCTH KOMIIETEHIIUN

Or1reHKa KOMIIETEHIINHT

5-0auibHas IKAUTA Xapareprcrika C(OPMUPOBAHHBIX KOMIICTCHLIMI

— oOyyaronmiics TIYOOKO M BCECTOPOHHE YCBOWJ IPOTPAMMHBIN
Marepuai,;

— YBEPEHHO, JIOTUYHO, MOCIE0BATENBHO U IPAMOTHO €r0 U3Jaraer;

— ONUPAACh Ha 3HAHUS OCHOBHOM UM JIOMOJHUTENBHOM IUTEpaTyphl,

COTIIMYHOY .
TECHO TPUBS3BIBACT YCBOCHHBIC HAYIHBIC TTOJIOKCHHS C TTPAKTHICCKOU
(GATICHO» JIeATEIIPHOCTBIO HAIPaBJICHUS,
— yMeno 00OCHOBBIBACT M apTYMEHTHUPYET BBIJIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOMBI M 00OOILEHHS;
— CBOOOJTHO BJIAJICET CUCTEMOM CIIEUATN3UPOBAHHBIX MOHSITHUH.
— 00y4JarONMIACS TBEP/IO YCBOMII IMPOTPAMMHBIA MaTepral, IPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, OINHpasch Ha 3HAHUS OCHOBHOU
<«XOPOITIO» JUTEPATYPHI;
(GAYTEHOY — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBA3BIBACT YCBOCHHBIC 3HAHUA C HpaKTquCKOfI JACATCIIbHOCTBIO
HaIlpaBJICHU A,




Or1reHKa KOMIIETEHIINU

5-0ayubHas KA

XapakrepucTika c(OpMUPOBAHHBIX KOMITETEHLIMI

— apryMEHTUPYET HaydHbIE MOJOKEHHUS;
— JenaeT BBIBOALI 1 00OOIIEHUS;
— BJIaJICET CUCTEMOW CIIEIIUAIN3UPOBAHHBIX MTOHSATHH.

«YIIOBJICTBOPUTEITBHOY
<GAYTEHOY

JIUTEpaTyphl;
— JIONYCKAaeT HECYIIECTBEHHbIEC OIMOKN U HETOUHOCTH;

HallpaBJICHUS;
— cJ1a00 apryMEHTUPYET HaydHbIE I1OJIOKEHUS;

— o0yyaronmiics yCBOMJ TOJBKO OCHOBHOM IPOrpaMMHBIM MaTepua,
[0 CYIIECTBY H3JaraeT €ro, Oonupasch Ha 3HAHUS TOJBKO OCHOBHOM

— UCHBITBIBACT 3aTPpYAHCHHA B HPAKTUUCCKOM IIPUMCHCHUU 3HAHUH

— 3aTpyaHseTcs B GOpMYyITHPOBAaHUH BBHIBOJIOB U OOOOITICHUIH;
— YaCTHYHO BJIQJICET CUCTEMOH CIEIHAIN3UPOBAHHBIX TTOHITHH .

<HCYHAOBJICTBOPU TCIIBHO»
(HC 3a4YTCHO»

MaTepuana,
— JIONyCKaeT  CYIIeCTBEHHBIC  ONMOKH |
paccMOTpeHHH TPOOIJIeM B KOHKPETHOM HAIPABIICHUH;

— HE MOXET apTyMCHTHPOBATh HAyJIHBIC TTOJIOKCHHUS,
— He (opMynHpyeT BBIBOJOB U 00OOIICHUH.

—O6y‘lﬂlOHIHI>iCH HC YCBOUI 3HAYUTEIBHOH YacCTHU mporpamMMHOIO
HETOYHOCTH npu

— UCIBITBIBACT TPYAHOCTHU B IPAKTUYCCKOM IPUMCHCHHUHA 3H3HI/II>1§

10.3. TumoBbie KOHTPOJIbHBIE 33IaHUS UK UHBIE MaTepUAIIbI.
Bomnpocs! (3agaun) 11s SK3aMeHa npeacTaBieHbl B Tadnuie 15.

Tabnuna 15 — Bonpock! (3agaun) a1 dK3aMeHa

Ne n/m [lepeuens BompocoB (3a1a4) JUTst HK3aMeHa Koz
WHJIMKaTopa

1 HazoBuTe moHsTHE XUMUKO-TeXHOTOTHYeCKOH cucTeMbl (XTC). OIIK-2.3.1

2 [epeuncnute anemenTsl XTC. OnunmTe TEXHOIOTHYECKU € OIIK-2.3.1
OIlepaTopbl, MX HA3HAUYEHUE U YCIOBHBIE 0003HAYCHHUSI.

3 OnunmTe NPpUHIMIBI TOCTAaHOBKU 3a1a4 pacyera XTC. OIIK-2.V.1

4 Oxapakrepu3yiTe MOHATUS cuHTe3a u aHanuza X 1C. OIIK-2.V.1

5 HazoBute pasomknytsie 1 3aMkHyThle XTC. OIIK-2.3.1

6 [Tepeuncnure TUIbI CBsI3eH Mexay 3semMeHTaMmu cucteMbl. Onnnmrte | OIIK-2.3.1
0COOEHHOCTH pacyeTa pa3oMKHYTHIX U 3aMKHYTBIX XTC.

7 Onunmre nHTErpanbHbie MeTobl pacuera XTC. OObsicHUTE OIIK-2.V.1
IPUMEHUMOCTb, JOCTOMHCTBA U HEJOCTATKH UHTEIPAJIbHBIX METOJIOB.

8 Onunmre METOUKY pacueTa MaTepHalbHbIX TOTOKOB XTC OIIK-2.3.1
MHTETpaJbHBIM METOJIOM Ha OCHOBE YPaBHEHU I MaTepHaIbHOIO
OayaHca M JIMHEHHbIX ypaBHEHUH CBSI3U.

9 Oxapakrepu3yiTe CYIHOCTb JEKOMITO3UIIMOHHBIX MeTO/10B pacuyera | OIIK-2.V.1
XTC, ux npuMEHUMOCTb, TOCTOMHCTBA U HEAOCTATKH.

10 Onuumre cTpyKTypHbId aHanu3 3amMkHyTol XTC. OIIK-2.V.1

11 [IpuBenuTe npumep peanu3anuy UTepaiOHHBIX AITOPUTMOB OIIK-2.3.1
pacuera XTC Ha OCHOBE pe3yJIbTaTOB CTPYKTYPHOIO aHaJIM3a CXEMBI.

12 CdopmynupyiiTe CyTh 1€T€pPMUHUPOBAHHBIX MATEMATUYECKUX OIIK-2.V.1
Mojenei. [laiite onpenesieHre, OMUIIATE MOAX0Abl K MOCTPOCHUIO U
OCHOBHBIE COCTABJISIFOIIME MOJIENIEH.

13 HazoBuTe nmpuHIUIBI yueTa 0COOEHHOCTEN THAPOIMHAMUYECKON OIIK-2.3.1
CTPYKTYPbI MOTOKOB BEIIECTBA IPU TOCTPOECHUHU




ACTCPMHUHHUPOBAHHBIX MATEMATHYCCKUX MOJCICH.

14 Ilepeuncinte TUIIOBBIE MOJIENH CTPYKTYPBI IIOTOKOB BEIECTBA B OIIK-2.V.1
anmapaTax: OCHOBHBIE JONYIIEHUS W 00JIACTH TPHUMEHEHHSL.

15 HazoBute maTremaTryeckoe MOACIUPOBAHUE TMAPABIMYECKAX OIIK-2.3.1
CHCTEM.

16 [lepeuncnute mapaMeTpsl THAPABIMICCKIX CUCTEM.

17 OnuumTe MozIeNb TPYOOIIPOBOIA. OIIK-2.V.1

18 Oxapakrepu3yiTe MOJETMPOBAHUE ITPOIIECCOB UCTCUCHUSI OIIK-2.V.1
JKUJIKOCTEN M3 EMKOCTEN

19 Cdopmynupyiite cyrs MoaenupoBaHus TerioooMenHoro anmnapara | OIIK-2.3.1
Ha OCHOBE MOJIEIHN MJI€AJIbHOTO CMEIICHUSI U s[MEEYHONU MOJIEIH.

20 Cdopmynupyiite cyTs MoaenupoBanus TeriooomMenHoro anmnapara | OIIK-2.V.1
0e3 M3MEHEHHUSI arperaTHOTO COCTOSIHUS TEIUIOHOCUTENEH Ha OCHOBE
MOJIENIU UJEaTbHOTO BHITECHEHHUS.

21 HazoBute 0cOOCHHOCTH peLIeHHS] CUCTEMBI YPaBHEHHH ISt OIIK-2.3.1
MPOTUBOTOYHON U MPOTUBOTOYHOM CXEMBI IBUKEHUS
TETMJIOHOCUTEJIEH.

22 ChopmynupyiiTe MOHATHE «MAaTEMAaTUYECKOE MOJIEIIUPOBAHUE OIIK-2.V.1
XAMHYECKOU KUHETHKN.

23 CdopmynmupyiiTe MOHATHE «MOJCTUPOBAHNE XUMUUYECKOTO OIIK-2.3.1
MIPEBPAIICHHS] B PEAKTOPax.

24 Onuumre MOJIENIb XMMUUYECKOTO PEAKTOPA MICATBHOIO CMELICHUS. OIIK-2.3.1

25 Onuumre MOJIENb XMMHUUECKOTO peakropa uaeanbHoro BoitecHenus. | OIIK-2.3.1

26 [lepeuncnure sMnupuKo-craTucTuueckue maremaruueckue moaenu | OIIK-2.V.1
B aBTOMATU3HMPOBAHHBIX PacyeTax.

27 ChopmynupyiTe MCXOIHBIE JAHHBIE IS TOCTPOCHUS MOJICTICH. OIIK-2.V.1

28 Omnpenenute Bb100p hopMbl ypaBHeHu. OO0mas mocranoBka 3aaaun | OIIK-2.V.1
MTOCTPOEHUSI MOJIEIIEH JaHHOTO THIA

29 HazoBuTe OCHOBHBIE IPUHIUIIBI TOCTPOEHHUS SMIIUPUKO- OIIK-2.3.1
CTaTUCTHYECKUX MOJIETICH: He3aBUCUMbIE ITepeMEHHBIE, (PAKTOPHI,
(GyHKIIUU OTKINKA, 00BEM BHIOOPKH, BHIOOPOYHBIE OIIEHKU U JIP.

30 Oxapakrepu3yiTe METOJ HaUMEHBIIMX KBAJAPAaTOB U €T0 OIIK-2.V.1
WCIOJIb30BaHME TIPU OI[EHKE KOI(PPUITUEHTOB JTHHEHHBIX
perpecCUOHHBIX ypaBHEeHM. BbIBO ccTeMBbl ypaBHEHHIA.

Bonpocs! (3ampaun) i 3auera / qudip. 3auera nmpeacraBieHsl B Tadauie 16.
Tabmuma 16 — Borpock! (3amaun) muist 3auera / mudid. 3auera
Ne i/t Ilepeuenpb Bompocos (3aaa4) i 3adera / qudd. 3auera Koxn
MHJMKaTopa

Y4eOHBIM MJIaHOM HE TPETYCMOTPEHO

[lepeuerr TeM JUII KypcOBOTO IPOEKTUPOBAHUS/BBIMOIHEHHUS KypCOBOW pPabOTHI
npeCcTaBeHbI B Tabmwuie 17.
Tabauna 17 — IlepedyeHb TeM 11s1 KypCOBOTO MPOEKTUPOBAHMUS/BBIIOIHEHUS KypCOBOH pabOThI

No 11/ [TpumepHBIil IepeueHb TeM IS KypCOBOTO TTPOSKTUPOBAHUS/BBITIOIHCHHUS
- KypCOBOM pabOThI
Y4eOHBIM MJIAHOM HE MPETYCMOTPEHO
Bompocsl a5 mpoBeneHUs TMPOMEXKYTOYHOM arTecTallid B BHUAE TECTUPOBAHUS

npeacTaBiieHbl B Tabauie 18.




Tabauna 18 — [IpumepHbIii HepeyeHb BOIPOCOB JUIsSl TECTOB

No
/11

[IprmepHBIil IepedeHb BOIPOCOB ISl TECTOB

Kon
WHAWKaTOpa

1

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE.

OrnpenenuTe OCHOBHBIE 3TAIlbl MATEMATUYECKOTO MOJICITUPOBAHUS
XUMUYECKON KHHETHKH.

K xaxxno#t mo3unuu, JaHHOU B IEBOM CTOJIOIE, TTOAOEpHUTE
COOTBETCTBYIOILYIO IMO3UIINIO B TPaBOM CTOJOLIE:

Bupl aTanoB (acnekroB) OCHOBHBIE XapaKTEPUCTUKU
9TanoB (aCleKToB)

A | AHaTUTUYECKUN acTIeKT 1 YpaBHEHUE KMHETUKU
npolecca

b du3nyecKuil acIekT 2 Metoa u anroputm
pELICHUS] CUCTEMBI
YpaBHEHUI,
peann30BaHHbIN KaKk
KOMITBIOTEpHAS
nporpaMmma

B | BeruucnurtenbHbIN aCEKT 3 [Toctpoenue m000it
MOJIeJIM HAaUUHAETCS C
(hM3UYECKOTO ONHMCAHUS

00BEKTa MOJICIIUPOBAHUA.

I' | CmbicnoBOM acnekT 4 Cucrema ypaBHEHUH,
OTpakarou@s
MpOTEKAIONMe B 00bEKTe
SIBJICHUSI U CBSI3U MEXKIY
HUMH.

3anuumTe BIOpaHHbIE U (PHI TOJ] COOTBETCTBYIOIIMMU OYKBaMU:

A b B r

OIIK-2.3.1

[IpounTaiiTe TeKCT, BEIOEPUTE PaBUIIbHbBIE BApHAHThI OTBETA U
3allUIIMTE apIyMEHTbI, 000CHOBBIBAIOIIME BEIOOP OTBETOB. YKaXKUTE
napaMeTpsl THIPaBIMYECKUX CHCTEM.

1. BmecTuMOCTb TUJPOCUCTEMBI;

2. PaOounii 00neM;

3. HomuHanmbpHBIN pacxos;

4. HopmaTtuBHBIN 00BEM.

OIIK-2.V.1

[pouunTaiiTe TEKCT U 3aMULIMTE Pa3BEPHYTHIH 000OCHOBAHHBII OTBET.
Onuumre CylmHOCTh WHTETPAIbHBIX METO10B pacueTa XTC,
IPUMEHUMOCTb, JOCTOMHCTBA U HEIOCTaTKU MHTErPAJIbHBIX METOJIOB.

OIIK-2.3.1

[IpounTaiiTe TEKCT, BHIOEPHUTE IPABUIILHBIC BAPUAHTHI OTBETOB U
3aMUIIMTE apryMEHTHI, 000CHOBBIBAIOIIE BHIOOP OTBETA.
VYkaxuTe napameTpsbl, OT KOTOPBIX 3aBUCUT MaTeMaTnyeckasi MOJEIb.

OIIK-2.3.1




1. TlpenynoxxeHuii 0 MOBEICHUU MOACIUPYEMON CUCTEMBI;
2. Cpencts (s3bIKa) OMUCAHUS CHCTEMBI;

3. MeTo0B U3y4EHHUs CUCTEMBI;

4. BykBeHHBIX 0003HAUCHHH ITapaMeTPOB.

5 [TpounTaiiTe TEKCT U YCTAaHOBUTE MOCJIEA0BATEIBHOCTB 3TanoB nponecca | OIIK-2.V.1
MOJEIUPOBAHUS.

1 ITocranoBka 3aga4u
2 Pa3paboTka Mozaemnu
3 KoMIbIOTEpHBIN SKCIIEPUMEHT
4 Ananu3 pe3yabTaToB

3anuimTe COOTBETCTBYIOIIYIO MOCIEI0BATENBHOCTh IU(p ceBa
HaIpaso.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO AMCHMILUIMHE OOYYarOMMXCS 3a04HON (HOpMBI
oOyueHus1, mpeAcTaBiaeHbl B Tadbmmie 19.

Tabnuua 19 — IlepeueHb KOHTPOJIBHBIX PAOOT

Ne /i [lepeuenb KOHTPOIBHBIX PadOT

He npenycmorpeno

10.4. Meroauyeckue  MaTepHaNbl,  ONPEACIAIONME  MPOIEAYPhl  OLICHUBAHUSI
WHJIMKATOPOB, XapaKTepU3YIOIMX dTanbl (QOPMUPOBAHHUS KOMIIETEHIIUH, COAEpKaTcsi B
JIOKAJIbHBIX HOpPMAaTUBHBIX akTax [YAIL pernmaMeHTUpYIOIMX TMOPSAOK U MPOLEIYPY

MPOBE/ICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U NMPOMEKYTOUHON aTTeCTallMu O0YydarolUmXCs
['YAIL

11. Meroauueckue ykazaHusl JUIsl OOyJaroIMXcsl O OCBOSHUIO TUCIIUTLINHBI

11.1 Metonuueckue ykazaHUS JUIsI OOYYArOIMXCS 110 OCBOCHHUIO JICKIIMOHHOTO
MmaTepuaia

OcHOBHOE Ha3zHAa4YeHHE JICKIIMOHHOIO MaTepuana — JIOTUYECKU CTPOWHOE, CUCTEMHOE,
IIyOOKOe W sICHOEe M3JIOKeHHEe ydyeOHoro marepuana. Ha3HaueHue COBpEMEHHOM JEKUHMHM B
paMKax TUCHHUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POPMALMUIO MO TEME, a B OCBOCHUH
(GyHIaMEHTaIbHBIX MPOOJIEM JUCLUILIMHBI, METOAOB HAy4yHOIO I103HAHUs, HOBEHIMX
JOCTH)KEHUH HaydHOH Mblciu. B yyeOHOM mpolecce JeKIus BBIIOJHSAET METOJO0JIOTHYECKYHO,
OpraHU3aIMOHHYI0O ¥ WH(OPMAITMOHHYIO (GyHKIHMH. JIEKIUs pacKpbIBaeT MOHATHIHBINA ammapaT
KOHKpETHOW o06nacTu 3HaHUs, €€ MpoOJeMbl, JaeT LeIbHOE MpEACTaBJIeHUE O AUCLHHIUIMHE,
MIOKa3bIBACT B3aUMOCBSI3b C JPYTUMH JUCLUIIINHAMH.

ITnanupyemble pe3yabTaThl IPU OCBOCHUHU 00yJarOIMMUCS JIEKIIHOHHOIO MaTepyaa;

— TIIOJYYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aWMOCBA3aHHBIX 3HAHUN, YPOBECHb
KOTOPBIX OIIPEIEIACTCS LIEJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOU TEME;

— IIOJIy4E€HHUE OIbITa TBOPUYECKOH pabOThl COBMECTHO C IIPENO/aBaTeleM;

— pa3BUTHE MNPOPECCHOHATBHO-/ICNOBBIX  KAayeCcTB, JIOOBM K TMpeaAMeTy H
CaMOCTOATEIBHOTO TBOPYECKOTO MBIIUICHUS.

— TOsIBJIEHHE HEOOXOAUMOTIO HHTEpeca, HEOOXOJMMOro Il CAMOCTOATENILHOW PabOThI;
— TIOJIyYEHHE 3HAHHM O COBPEMEHHOM YPOBHE DAa3BUTHS HAyKM M TEXHUKH U O
IPOrHO3€ UX Pa3BUTHS Ha OnurKkailime rojsl;




— HAy4uThCS METOIUYECKH oOpabaThiBaThb MaTepuan (BBLAEIATH IVIABHBIE MBICIH U
IOJIOKEHUS, TNPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPSITH HX B  pa3IMYHbBIX
bopMynHupoOBKax);

— TOJIydeHHE TOYHOT'O TOHMMAaHUs BCeX HEOOXOIMMBIX TEPMUHOB U MOHSATUH.

JIeKMOHHBI MaTepuan MOXKET CONPOBOXKAATHCSA JEMOHCTpPALMEd CIIAl0oB U
UCIOJB30BAHUEM PA3[aTOYHOIO MaTepuaga HpH IPOBEIECHUU KOPOTKUX JAUCKycCUH 00
0COOEHHOCTSX MPUMEHEHHU S OTACIbHBIX TEMATHK MO TUCIUIUIMHE.

Cr1pyKTypa mpeaocraBieHus JIEKIHMOHHOIO MaTeprana;

— @opMynHpOBaHHUE TEMBI, LIEJIEH U 33134

— UBnoxxenue matepuana coriacHo Tabn.3 u tabmn.4

— BrIBOABI M 3aKIIIOUEHUE.

11.2. Metoaudeckue ykazaHusl A7 OOYYaIONMXCA IO TMPOXOKACHUIO MPAKTHUYECKUX
3aHIATUH

[IpakTdeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (POPM OpraHHM3aIliu ydeOHOTrO
mpoliecca, 3aKTI0YAl0IIAsCsS B BHIMOIHEHUH O0YJaroIMMHUCS MO PYKOBOACTBOM IIpENoaBaTes
KOMILIEKCa Y4eOHBIX 3aJaHUN C 1ETbI0 YCBOCHHUS HAYYHO-TECOPETHYECKUX OCHOB YUeOHOU
TV CIUTITNHBI, TPUOOPETCHUSI YMEHUI M HABBIKOB, OTBITA TBOPYECKON JIEATEIIBHOCTH.

[lenpl0 MPAKTHYECKOTO 3aHATUS YIS OOYy4aroIerocs SBIISCTCS MPUBUTHE OO0YJaIONMCS
YMEHUW U HABBIKOB MPAKTHYECKON EATSIIEHOCTH 110 M3y4aeMOU JUCIHUIUINHE.

[Iranupyembie pe3ynbTaThl MPH OCBOCHUH O0YJArOIIMMCS MTPAKTUUECKUX 3aHATHN:

— 3aKperuieHHe, yriayOJeHHue, paclMpeHue M JAeTanu3alus 3HAHUW NpH pelicHUU
KOHKPETHBIX 3a7aY,

— pa3BUTHE TO3HABATEIBHBIX CIIOCOOHOCTEH, CAMOCTOSATEIBHOCTH  MBIIUICHUS,
TBOPYECKOW aKTUBHOCTH;;

— OBJIQJICHME HOBBIMH METOJAMH M METOJIMKAMH H3YydeHHUS KOHKPETHOW YydeOHOM
MACHUILINHEL

— BBIpaOOTKAa CITOCOOHOCTH JIOTMYECKOTO OCMBICIICHUS TIOJYdCHHBIX 3HAaHWH s
BBIIIOJIHEHH S 3a0aHUH;

— olecrieueHre PaIlMOHAIBHOTO COYETAHMsS KOJJICKTUBHOM W WHIWBHUIYaTbHOH (Popm
0o0y4eHHsl.

TpeboBaHMA K OPOBEICHUIO NPAKTUUECKUX 3aHATUHA
[l mpoxoKIeHUs Kypca IMPAKTUYECKUX 3aHATUM CTYIEHT JOJIKCH:

- 3HAKOMHTHCS C TJIAHOM MPOBEACHUS KOKIOTO 3aHATHS;

-nepez[ KAOKIbIM 3aHATHUCEM I/I?)yLIaTB TeopeTHIIeCKI/Iﬁ MaTepHan, H€O6XOHHMBIﬁ JJIs1
BBINIOJTHEHUSI IPEIYCMOTPEHHBIX IIJIAHOM 33/IaHUi, aHAIU3UPOBATh HCCIEIyeMble MPOOIEeMbl U
TOTOBUTH BOMPOCHI I10 TEME 3aHSITHS;

- B YCTaHOBJ'IeHHI)Ie CpOKI/I BBIITOJIHATH I/IH)II/IBI/IZ[yaJ'II)HI)IG HpaKTI/I‘-IeCKI/Ie 3a1aHUs "
y‘-IaCTBOBaTB B ,Z[I/ICKyCCI/IS'IX 1 KOJIJICKTUBHOM peLHCHI/II/I IIOCTAaBJICHHBIX 3a1a4,

- CIIEIOBATh XOJIy YIPABJISIEMOW TUCKYCCUU M YKa3aHHSM IMPEToIaBaTerIs.

TpeboBanusa Kk 0GOPMIIEHHIO OTYETA O IPAKTHYECKOH padoTe

TUTYABHBINA JTUCT OTYETa JOJHKEH COOTBETCTBOBATH MIAOJIOHY, IPUBEACHHOMY B CEKTOpE
HopMmatuBHOM nokymenTtanuu ['YAIT httpsJ//quap.ru/standart/doc
OdopmieHre OCHOBHOM 4acTH OTYETa IOJDKHO OBITh oopmiieHo B cooTBeTcTBUH ¢ [OCT
7.32-2017. TpeOoBaHHS TPHUBEACHBI B CEKTOPe HOPMAaTUBHOM JokymeHTanmuu  ['YVAII
https://quap.ru/standart/doc
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[lpn dopMHUpOBaHUH CITUCKA MCTOYHUKOB CTYJIECHTAM HEOOXOJIUMO PYKOBOJICTBOBATHCS
tpeboBanusimu crangapra 'OCT 7.0.100-2018. IIpumeps! odopmiieHHs CIHCKA WCTOYHUKOB
PHUBEICHBI B CEKTOPE HOpMaTHBHO#M nokymeHTaruu ['YAIL httpsJ//guap.ru/standart/doc

11.3. Meroauueckue ykazaHus Ui OOydarONMXCS MO BBINOJHEHUIO J1aOOPAaTOPHBIX
pabot

B xome BbIMONHEHUS J1a0OpaTOpPHBIX PAOOT OOydJarOUMCsS JOHKEH YIIYOUTh W
3aKpENUTh 3HAHU, NMPAKTUYECKUE HABBIKH, OBJAJETh COBPEMEHHOW METOJIMKOM M TEXHHKON
SKCIIEPUMEHTAa B COOTBETCTBUHM C KBATU(DHKAIIMOHHOM XapaKTEPUCTUKOW OOYyJaroIIerocs.
BeinonHenne 1abopatopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-IPAKTUYECKON, pacyeTHO-
AQHAJIMTUYECKON 4acTe U KOHTPOJIbHBIX MEPOIIPUSTHIA.

BeinmonHenue nabopaTopHbIX pabOT OOydaroUmMCs SIBJSIETCS HEOTHEMJIEMOM YacThiO
U3y4eHUs AMCLUMIUIMHBI, OIpenenseMol y4eOHBIM IUIAaHOM, W OTHOCHUTCS K CpEACTBaM,
00€eCcTIeYnBaIOLIIM pEIIeHNE CIEIYIOIMX OCHOBHBIX 33714 00YyJaroIerocs:

— IpHOOpeTeHHE HaBBIKOB MCCIEIOBaHMUS MPOLIECCOB, SBICHUM U  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOM JUCIUTIIIMHBL,

— 3aKperuieHHe, pa3BUTHE U JIeTajJu3alusl TEOPEeTHUYECKUX 3HAHUN, MOJy4eHHBIX Ha
JEKIUSX;

— TOJlydeHHEe HOBOW MH(OPMAIMU MO U3y4aeMOU TUCITUIUINHE,

— IpuOOpeTeHHEe  HaBBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ JabOpaTOpPHBIM
o0opynoBaHUEM U TPHOOPAMH.

3ajgaHue U TpeOOBaHHUS K IPOBEICHUIO J1a00PATOPHBIX PAOOT

M3Yy4UTh TEOPETUUECKUN MaTepuall o TeMe JIabopaTopHOU paboThl;

— BBINIOJIHUTH JJAOOPATOPHYIO paboTy B COOTBETCTBUU C MOJIYUYCHHBIM 33aaHUEM;
— odopmMuTE 0TUET 0 Tab0opaTOpPHOI padoTe;

— OTBETHUTH HAa KOHTPOJIbHBIE BOIIPOCHI

Crtpykrypa u (opma oTdeTa 0 Ja00paTopHoOi padoTe

B otder mo naboparopHoii paboTe TOMKHBI ObITH BKIIOYECHBI CIEIYIOUE MYHKTHI:
- TUTYJIBHBIN JIUCT;

- eI paboThl;

— KPaTKUE TEOPETUUCCKUE CBEIICHUS;

— OMKMCAHUE IKCIICPUMECHTAJIBHON YCTAHOBKM M METOJIMKH SKCIICPUMEHTA;
— IKCIICPUMEHTAIBHBIC PE3YIbTATHI;

— aHaJIu3 Pe3yJIbTaTOB PabOThI;

— BBIBOJIBI.

TpeboBanusa kK 0hOPMIIEHMIO OTYETA O JIADOPATOPHOU pabore

Llenv pabomul NOMXKHA OTpaKkaTh TeMY JIa0OPAaTOPHOM pabOTHI, a TaKKE KOHKPETHBIC
3a7lauu, MOCTaBJICHHBIE CTYJCHTY Ha MEpHOJ BbIMOIHEHUs paboThl. [To 00beMy 11e1b paboThI B
3aBUCUMOCTH OT CJIOXKHOCTH M MHOT033/Ia4HOCTU Pa0OThI COCTABISET OT HECKOJIBKUX CTPOK JIO
0,5 cTpaHu1IBI.

Kpamxue  meopemuueckue  ceéedenus. B- 3TOoM  pasgene  u3nmaraeTcsi  KpaTkKoe
TEOPETUYECKOE OMHUCAHUE M3y4aeMOro B paboTe SBICHUS WM IMPOIECCa, MPUBOIATCS TAKKE
HEOOXOMMMBIE pacueTHble QopMyasl. MaTtepuan pasfena OrpaHUYUBACTCA HU3JI0KCHUEM
OCHOBHBIX MOHATUN U 3aKOHOB, PACYETHBIX (HOpMYJ, TaOIUIl, TPeOYIOUWMXCS AN AambHEHIe
00pabOTKK MOTYYEHHBIX IKCIEPUMEHTAIBHBIX pe3ylbTaToB. OOBEM JUTEpaTypHOTO 0030pa HE
JIOJDKEH TPEeBBIMATh 1/3 4acTu BCcero oTyera.

Onucanue 5KCNEPUMEHMANLHOU YCIMAHOBKU U MemoOuKu sKkcnepumenma. B maHHoM
pasziene MPUBOJUTCS CXeMa O3KCIIEPUMEHTAIBHONW YCTAHOBKM C OIHMCAHHEM €€ pPadOThl U


https://guap.ru/standart/doc

NOJIPOOHO M3NIAaraeTcss METOIHMKA IPOBEACHUS DKCIIEPHUMEHTA, MPOIECC TMOTYUSHHs TAaHHBIX U
croco0 ux obpaboTku. Ecnu mcmonb3yroTcsl CTaHAAPTHBIE MAaKeThl KOMIBIOTEPHBIX MPOTPaMM
U1l 00pabOTKN SKCIIEPUMEHTAIBHBIX PE3YIBTATOB, TO HEOOXOAUMO 000CHOBATh BO3MOXKHOCTD U
11e7IeCO00Pa3HOCTh X MPUMEHEHUS, a TAKKe MOAPOOHOCTH 00pabOTKH TaHHBIX C UX MTOMOIIIBIO.
Jns maGopaTopHbIX padoOT, CBS3aHHBIX C KOMIIBIOTEPHBIM MOJEIHPOBAHHEM (PH3UYECKUX
SBIICHUI W TPOILIECCOB, HEOOXOMMMO B ATOM pasleliie ONMHCaTh MAaTeMaTHYECKYyl0 MOJETbh U
KOMITBIOTEPHBIE TPOTPAaMMBI, MOJICITUPYIONIE TaHHBIC SBICHHSL.

OKkcnepumenmanvhvlie pe3yibmamoul. B 3ToOM pasznene MPUBOIATCS HEMOCPEICTBEHHO
PE3yIBTATHI, MOJYICHHBIE B XOJ€ MPOBEACHUS Ta00paTOPHBIX paboT: SKCIIEPUMEHTAIFHO WA B
pe3yabTaTe KOMITBIOTEPHOTO MOJICIMPOBAHUS OIPEICICHHBIC 3HAUCHUS BEJIWYMH, TpaduKy,
TabnuIbl, Auarpammbl. O0s3aTENFHO HEOOXOMMO OLICHUTH MOTPEIHOCTH U3MEPEHUH.

Ananusz pesyromamog pabomul. Pa3nen ordera NOHDKEH COJEPKATh MOIPOOHBIN aHaAIN3
MOJTyYEHHBIX PE3yNIbTaTOB, MHTEPIIPETAIMIO ATHX PE3Y/IbTaTOB HA OCHOBE (PM3NYCCKUX 3aKOHOB.
Crnenyer CpaBHUTH IONMYYCHHBIE PE3YAbTATHl C HM3BECTHBIMH JUTEPATypHBIMU JaHHBIMH,
OOCYIUTh WX COOTBETCTBHE CYIIECTBYIOIIMM TEOPETHYECKMM MojensM. Ecim oOHapyxeHO
HECOOTBETCTBHUE TIOTYYEHHBIX PE3YAbTATOB M TEOPETUUYECKHX PACUETOB MM JHTEPATYPHBIX
JAHHBIX, HEOOXO0UMO OOCYIUTH BO3MOXHBIE MPUUUHBI ITHX HECOOTBETCTBUM.

Bvigoovl. B BpIBOJAX  KpaTKO  M3/IaraloTcs  pe3ylnbTaThl  pabOThl:  MOJIydEHHBIE
SKCIEPUMEHTAIIFHO WU TEOPETUYECKH 3HAUEHUs] (M3MYECKUX BEIMYMUH, UX 3aBUCHUMOCTH OT
YCIIOBHH DKCIIEPUMEHTA WJIH BRIOPAHHOW pPacUeTHOM MOJIENN, YKa3bIBA€TCsl MX COOTBETCTBHE MITH
HECOOTBETCTBHUE (M3MUECKAM 3aKOHAM H TEOPETHUECKUM MOJIEINISIM, BO3MOXKHBIC MPHYUHBI
HECOOTBETCTBUS.

Otuer o naboparopHoit paboTe odopmisieTcs Ha Oymare crannaptoro gopmara A4 Ha
OJTHOW CTOpPOHE JIUCTAa, KOTOpBIC CIIMBAIOTCS B CKOPOCIIMBATENEC WIIM IIEPEIUICTAIOTCA.
JHomyckaercss odopmiieHHEe OTYeTa MO J1abopaTOpHOMl paboTe TOIBKO B AJIEKTPOHHOM BUJE
cpeacrteamu Microsoft Office.

Bo3M0xHO 0OpMITATE B KOHIIE CEMECTpa OO OTYET MO BCEMY IIUKITY JJAOOPATOPHBIX
paboT, TOCBSIICHHBIX HCCIEIOBAHUIO OJHOTO M TOTO Tpollecca pa3sHbIMH METOJaMH,
0(OpPMIISFOTCS TakKe M OTIEIBHBIC OTYETHI 10 KaXI0W padoTe MUKIA IO Mepe WX BHITIOTHEHHUSI.
Ha ocHOBe OTYETOB MO KaX/I0¥ paboTe B KOHIIE cemecTpa o(opMIISeTCs UTOTOBBIA OTYET, B
KOTOPOM OCHOBHOE BHHUMAaHHE JOJKHO OBITh yAENEHO aHalu3y pe3yJbTaToOB, MOJYICHHBIX B
pa3HbIX J1a00paTOPHBIX paboTax.

TUTYABHBIA JIUCT OTYETA JOJHKCH COOTBETCTBOBATH MAOJIOHY, TPUBEICHHOMY B CEKTOPE
HopMmaTtuBHOM nokymenTtaruu ['YAIT httpsJ//quap.ru/standart/doc
OdopmieHre OCHOBHOW YacTH OTYETa OJDKHO ObITh odopmieHo B coorBeTcTBUM ¢ [OCT
7.32-2017. TpeOoBaHHS TPHUBEIACHBI B CEKTOPe HOPMATHBHOW jmokymMeHTauuu  [YAII
https://quap.ru/standart/doc

[lpun ¢dopMHpOBaHWHU CIHCKA WCTOYHHKOB CTYICHTaM HEOOXOAMMO PYKOBOJCTBOBATHCS
tpeboBanusiMu crangapra 'OCT 7.0.100-2018. IIpumeps! odopmiieHHs CIIHCKA HCTOYHUKOB
NPHUBEACHBI B CEKTOPE HOpMaTHBHOM JokymeHTaruu ['YAIL https/guap.ru/standart/doc

11.4. Meroauyeckue YKa3aHUS JUTs o0yuaronmxcs o IIPOXOXKICHUIO
CaMOCTOSITEbHON PabOThI

B Xoze BBINOIHEHUS CaMOCTOSITENBbHOM paboThl, OO0ydyarolmiics BBIIOIHAET paboTy Mo
3a7]aHUI0 U TIPH METOJMYECKOM PYKOBOJICTBE IperiojaBarelis, Ho 0e3 ero HermocpeaCcTBEHHOTO
y9acTHSI.

Jis oOyuaronmxcsi 1mo 3aoyHod (opme oOydeHHs, caMmoCTOsITeldbHas padoTa MOXKET
BKJTIOYATh B €051 KOHTPOJIBHYIO paboTy.

B mporiecce BBITIOTHEHHUS CaMOCTOATEIBHOM padoThl, y oOywaromerocsi GopMupyercs
1esnecoobpasHoe IIaHUpPOBaHUE pabOYero BpeMEHH, KOTOPOe MO3BOJISET UM pa3BUBaTh yMEHUs
¥ HaBBIKM B YCBOGHHHM M CHCTEMAaTHU3allMH NPUOOpETaeMbIX 3HAHH U, 00ECTIEYMBAET BHICOKHI
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YPOBEHBb YCIICBAEMOCTH B IIEPUOJ] OOYYEHHUS, ITOMOTaeT ITOJYYUTh HABBIKA IOBBIIICHHS
npodeccHoHaNbHOTO YPOBHSI.

MetoaudyeckuMu ~ MaTepuajiaMH,  HalpaBISIONMMH  CAMOCTOSTENbHYIO  paboTy
00yJaIOIMXCSISIBIISTFOTCS :

—  y4eOHO-MEeTOJIMYECKUI MaTepua 1o AUCIUIIIHHE.

11.5. Metonuueckue ykazaHUS JUIsI OOYYAIOIMXCA IO TPOXOXKACHHUIO TEKYINETO
KOHTPOJISI YCIIEBAEMOCTH.

Texynmii KOHTpOJIb YCIIEBAEMOCTH MPEAyCMAaTPUBAET KOHTPOJIb KauyecTBa 3HAHUU
00yJarmmxcs, OCYIIECTBISEMOTO B TEUEHHE CEMecTpa C IIeNbI0 OIEHUBAHUS XOJla OCBOCHHUS
T CITUTLIAHBI.

Jlnst  TeKylero KOHTPOJSl YCHEBAEMOCTH HCIIOJIb3YIOTCS BOMPOCHI, NPHUBEICHHBIE B
tabnuue 15.

B Teuenme cemectpa oOydaronmecs 3alMIAIOT TpakThyeckue padotel (7 1mr.) u
nabopaTopHbie padOTHI (8 1IT.), a TakKe BBITIOIHSIOT TECTUPOBAHUS 110 MaTepHUaliaM JICKITUU B
cpeae LMS, TecToBble BOMpOCH IpUBEAEHBI B TabmuIe 18.

Bce Merommueckue ykazaHHs MO TMPOXOXKICHUIO TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
BBIKJIAJIBIBAIOTCS B JIMUHBINA KaOuHeT https://pro.quap.ruy.

Tekynmii KOHTPOJIb — 3TO pETyIsipHas MpOBEpKa YCBOCHHUsS y4eOHOTo marepuana Ha

OpOTsDKEHUM ceMecTpa. K ero J0CTOMHCTBAM OTHOCHTCS CHCTEMAaTUYHOCTb, MOCTOSHHBIN
MOHHUTOPUHI KauecTBa OOydeHHUs, a TaKkKe BO3MOXKHOCTh OAUIbHO-PEUTHHIOBON OLIEHKU
YCIIEBAEMOCTH CTYAEHTOB. TeKylmi KOHTPOJIb OCYIIECTBJIAETCS MPENOAABaTENeEM B IIpoliecce
BBIIIOJIHEHUS MHIUBHUAYaIbHBIX JOMAIHUX 3aJaHUll, OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI,
pellieHus] MPAaKTUYECKUX KEHCOB MM B pPEXHMME TPEHUPOBOYHOIO TECTUPOBAHMS, C LEJIBIO
NOJTydeHUs HH(POPMAIINH O:

- BBINOJIHEHUM OOydaroupMHcs TpeOyeMbIXx JeHCTBUH B  mporecce ydeOHOI
NeSITEIIbHOCTH;

- IPaBUJILHOCTHU BBINOJIHEHUS TPEOYEMBbIX 1€ CTBU;

- COOTBETCTBUU (HOPMBI ACHCTBUS JAHHOMY JTaIly YCBOCHHS y4€OHOTO MaTepHana;

-hopMHpOBAaHUU  JEWCTBUS €  JIOJDKHOM  Mepoil ~ 00OOLIeHUs,  OCBOECHMS
(aBTOMaTH3UPOBAHHOCTH, OBICTPOTHI BBIIIOJIHEHUS U JIp.) U T.1.

Texynumii KOHTpOJNb MO Y4eOHBIM JUCIUIUIMHAM IIPOBOJUTCS B Mpenesiax y4eOHOro
BPEMEHHU, OTBEACHHOIO Ha COOTBETCTBYIOLIYIO YIEOHYIO JUCHUIUIMHY KaK TPAJUIIMOHHBIMH, TaK
Y MHHOBAI[MOHHBIMU METO/IaMH, BKIIFOYasi KOMIBIOTEPHbIE TEXHOJIOTUU.

11.6. Metoauueckue ykazaHHs IS OOYYAIOIIMXCS MO MPOXOKIACHUIO MTPOMEKYTOTHOMN
aTTecTalluH.

[IpomexxyrouHnas  arrectanusi  OOy4JarOIMXCsl — NPEIYyCMAaTpUBAET  OLEHHWBaHUE
MPOMEXYTOUHBIX U OKOHYATEIBHBIX PE3ylNbTaToB 00yueHUs 1o nucuuiuinHe. OHa BKIIOYAET B
ceost:

— o9JK3amMeH — QopMa OICHKH 3HAHWUM, MOJYyYCHHBIX OOyJaroumMmcs B TIpOIecce
W3Yy4eHUs BCEH AUCUUIUIMHBI UM €€ YaCTH, HaBBIKOB CAMOCTOATENBHON pabOoThI, CIOCOOHOCTH
NPUMEHSATh WX IS PEUieHUs MPAKTHYECKUX 3a1ad. DK3aMeH, KaK IPaBUJIO, MPOBOJUTCS B
MEepUOJI AK3aMEHAIMOHHOM CECCHM M 3aBEPIIACTCS aTTECTAlMOHHOM OLEHKON «OTIUYHOY,
«XOPOILIOY, «YIOBJICTBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHO.

B tedenue cemectpa s AOIMyCKa K 3a4eTy OOydaromiemMycss HEOOXOAMMO cIaTh HE MEHEe
50% nabopaTOpHBIX U MPAKTUYECKUX PaboT.
Cucrema OIEHOK IPH MPOBEICHUHU TEKYIIETO KOHTPOJISI U MPOMEKYTOUHOU aTTecTalluu

OCYILIECTBIJISIETCSI B COOTBETCTBUM C PYKOBOISAIMM JokyMeHTOM opranuzanuu PJIO ['YAIL
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CMK 3.76 «IlonoxkeHrne O TEKyIEM KOHTPOJIE YCIEBAEMOCTH M IMPOMEKYTOUHOW aTTeCTalluu
CTYICHTOB ¥ AaCIHUPAHTOB, OOY4JAOIMXCS MO 00pa30BaTENbHBIM IPOTPAMMaM  BBICIIETO
obpazoBanus B ['YAII» httpsJ//docs.qguap.ru/smk/3.76.pdf.
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