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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucunnnuubl: opmmnpoBaHmne y acnMpaHTOB 3HAHWUI MO NPaKTUY4eCKUM Bornpocam copbumnmn, nonydeHms m
MCMONb30BaHUS BOMOKOH M MaTeEpPUanoB Ha MX OCHOBE CO creLunanbHbIMU — OUbLTPYIOWMMU N COPOLMOHHBIMU CBONCTBaMMU.
AcnupaHTbl 4OMKHbI NOAYYMTb YeTKoe npeacTaBneHne o6 yCcTponcTBax M npoueccax, B KOTOPbIX NMPOMCXOAUT pasgeneHne u
O4YNCTKA BOAHBLIX W ra30BO34YLUHbIX CPef, YCBOWUTb CBSA3b TEXHOMOrMYECKUX MPOLECCOB OYUCTKM pasfUYHbIX cpen C
aKorormdeckumn npobnemamm n npobnemamm 3awnTbl YenoBeka OT BPeAHbIX BO3LENCTBUA TEXHOrEHHOTO U NPUPOAHOro
xapakTepa.

1.2 3apgaun gUCUUNIIUHBI:

+ CdopmupoBaTb Yy acnmMpaHTOB MPOYHbIE 3HAHWS OCHOB MOMYyYeHUs UNLTPYIOWMUX UM COPOLMOHHO-aKTUBHbIX
MaTepuarnoB, BO3MOXHOCTM UX UCMONb30BaHMS B NMPOLECCaxX OYUCTKU BOAbI U ra30B, B CPEACTBAX MHAMBUAYANbHONM 3aLUUThI.

» ChopmmupoBaTb KOMNETEHLMN NCMOMB30BAHUA HOBbLIX UNBLTPYHOLWMNX U COPOLIMOHHO-aKTUBHbLIX MaTepuanos.

* PacwmpuTb yMeHWst acnmMpaHTOB B 4acTu pa3paboToK TEXHOMOrMYecKMx Cxem copouuu C MCroNb30BaHUEM
TPAAMLMOHHBIX M HOBbLIX MaTepuanoB, OLEHWUTb BO3MOXHOCTW peanu3aumm TeXHUYECKUX pPeLleHWM Ha AeWCTBYHLLNX
NPOM3BOACTBAX C TEXHUKO-IKOHOMUYECKMX MO3ULMIA, @ TakKe C MO3MLMIA OXpaHbl OKPYXKaKLLEN cpeabl U OXpaHbl 300pPOBbS
yeroBeka.

* MNoaroToBUTL acCNMPaHTOB K MPUMEHEHUIO MOMYYEHHbIX 3HAHMI NMPU OCYLLECTBNEHUM IKCMEPUMEHTA U HanucaHus
auccepTaunoHHoNM paboThl.

1.3 MecTo AMCUMNANHBI B CTPYKTYpe NporpamMmmbl aClnUpaHTypbl:
OucumnnuHa oTHocuTes k OBpasoBaTenbHOMY KOMMOHEHTY «Iucumnnuubl (Mogynu)» [porpamMmbl MOArOTOBKM
Hay4HbIX M HAayYHO-NeJarorMyecknx Kagpos B acnupaHType

3HaHuA n YMeHUA, nofly4yeHHble acnmpaHTaMmuy npm ny4eHnmn OaHHOM AMCLUMNITUHBI, HEOBX04MMbI npu
noAroToBke K caave KaHangaTCKoro akdameHa n HanmcaHumm ,D,VICCGpTaLI,I/IOHHOIZ pa6OTbI

UcTopusa n punocodmsa Hayku
TexHonornv moandmkaumm nosiMMepoB U BOSTOKOH
3 COOEPXAHUE M NOPAOOK OCBOEHUA OAUCUUNIUHDI

KoHTakTHas
a paboTta
55~ ®opma
HaumeHoBaHve u cogepxaHue pa3genos, TeM U y4yebHbix | § g (o) CP TeKyLIero
3aHATUI =383 nex Mp. (vachbl) Y
3= KOHTpoOnA
=z (4acbl) | (4achbl)

Pasgen 1. O6wue Bonpockl NpoLeccoB copbLnmn n3 BOGHbIX
1 rasoBbIX cpes

Tema 1. O6wue BONpocChl NpoLeccoB copbuumn, pasgeneHust
W BbloeneHns

BELLLECTB, OCHOBHbIE MOHATUS N ONpeaeneHus 3 5 5
MpakTnyeckoe 3aHaTHE: N3yvyeHne HasHavyeHus
peKTMdUKaLmMn, IKCTpakLmm, agcopbumm, abcopbumn,
MOHHOro obmeHa o

Tema 2. 3akoHOMepHOCTM macconepeHoca. COBPEMEHHbIE
MEeTOo[bl KOHTPOIS BELLECTB B BOAHbIX U ra3oBbiX cdepax.
MpakTnueckoe 3aHaTHe: N3yyeHne MeToO0B KOHTPONS 2 5 5
BELLECTB B BOAHLIX M ra3oBbix cpepax

Tema 3. lNony4yeHne u cBoncTBa PUNBLTPYIOLLINX MaTePUanoBs.
MpakTnyeckoe 3aHsTME: YCBOEHME METOLOB NOMNyYeHUs 1 3 5 5
MeTOA0B OLEHKN CBOMCTB (PUNbTPYIOLMX MaTepmanos 5

Pasgen 2. lNpouecchl pasgeneHns 1 BblAeneHus rasos u
TBEpObIX BELLECTB

Tema 4. lNMpouecchl copbuumn n pasgeneHns opraHN4YeCcKUMm
NoHMTaMu

MpakTnyeckoe 3aHsTue: MisyuyeHune npoueccos copbuum u
pasgeneHnst BelwecTB OpraHM4YeCckUMmn MOHUTaMu

Tema 5. MeTogbl Nony4YeHNa BONOKHUCTbLIX MIOHUTOB
lNpakTnyeckoe 3aHATME. YCBOEHWE METOA0B NOMNyYeHns 3 5 5
BONOKHUCTbIX MOHUTOB M OLIEHKM X CBOWCTB

Tema 6. OCOBEHHOCTM KUHETUKN U AUHAMUKN COPOLMOHHBIX
NpOLEeCCOB BONTOKHUCTLIMU MOHUTaMM

MpakTnyeckoe 3aHaTUE: OnpegeneHne KUHETUKM U
ONHaMKKN copbLMmM BONOKHUCTBIMU MOHUTaMM




Tema 7. Pasgenenune, BblaeneHne N o4MCcTKa ra3oB
MpakTnyeckoe 3aHaTME: N3yveHne NpoLeccoB pasgeneHms, 2 4 5
BblAEeMNeHns 1 04YUCTKM ra3oB U3 BOAHbLIX Cped U aspo3orien

Tema 8. BblgeneHue TBepablx YacTuL, U3 BOAHbLIX cpes
MpakTuyeckoe 3aHATHE: M3ydeHne MeTo0B BblaeneHus 2 4 5
TBEDAbIX YaCTULL U3 BOAHBIX cpen

Tema 9. lNMpouecchl o4nCTKM BOAbl. PUNbTPBI U UX
3hEKTUBHOCTL

MpakTnyeckoe 3aHATME: 3HAKOMCTBO C NPOLLECCaMM OUYUCTKU 2 5 5
NUTLEBOW BOAbI

UTtoro B cemecTpe (Ha kypce ans 3A0) 21 42 45
KoHcynbTaumm n npoMexytodHasa atrecrtaums (3a4er) 0
Bcero koHTakTHas pabota u CP no aucumnnuHe 63 45

4. ®OHA OLEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALIUMN

4.1.2 Cncrema n Kputepum oueHuBaHusA

Kputepum oueHusaHus

LLikana oueHnBaHus
YcTHoe cobecenoBaHue MucbMeHHasa paboTa

MonHbIN, pa3BepHYTLIN OTBET Ha BOMPOCHI.
AcnunpaHT NpMBOaUT NpakTUyeckue
npumepbl. AcnnpaHTt dopmynmpyeT
coBCTBEHHbIE 0OOCHOBaHHLIE OLEHOYHbIE
cyxaeHus. Hanvume cobcTBEHHON
no3uummn. ACnpaHT NOSTHOCTLIO Bnageet
3auTteHo bubnuorpaduen. Beicokuii ypoBeHb
KOMMYHMKaTUBHOW KyrnbTypbl. [paMoTHas
nutepaTypHas pedb. [pamoTHOE U
060CHOBaHHOE MCNoSb30BaHWe
NOHATUIHOro annaparTa. lMNonHele,
pas3BepHyTble, apryMeHTUPOBaHHbIE OTBETHI
Ha JOMNONHUTENbHbIE BOMPOCHI.

TeopeTndeckuin MaTepuan usnaraeTcs He
NIOrMYHO M NocnegoBaTenbHO. ACMUPaHT He
cnocobeH NpMBECTM NPUMEpHI, He
OEMOHCTPUPYET Hanm4ums CBOEW No3vumn,
He cnocobeH copmynuposaTb
COBCTBEHHbIE OLIEHOYHbIE CYXXOEHWS, HE
He 3a4yteHo Bnageet 6ubnuorpadueri no
paccmaTtpuBaemMoMy BOMPOCY.
HepocTtaTtoyHo 060CHOBaHO U rPaMOTHO
NPUMEHSIET NOHATUNHBIA annapat. Huakni
YPOBEHb KOMMYHWUKATUBHON KyIbTYpbl.
Owmnbkm Npu oTBETax Ha JOMOSNHUTENbHbIE
BOMPOCHI.

4.2 TunoBble KOHTPOJIbHbIE 3aAaHUA UNN UHble MaTepuanbl, Heob6XxoauMble ANA OLEeHKN 3HaHUN, YMEeHUM,
HaBbIKOB U (MNN) ONbiTa AeATeNbHOCTU
4.2.1 NepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | ®dopmMynMpoBKU BONPOCOB

Cemectp 5

PekTndukaums, akctpakums, agcopbunsi, abcopoums, NOHHbIN 0bmeH. OCHOBHbIE MOHATUS U oNpeaeneHus

Ob6wme npuHUMNbl pa3geneHnd n BbliaeneHnd BewecTB U3 BOAHbIX U ra30BO34YLWHbIX cpen

3aKkoHOMepPHOCTM MaccornepeHoca

COBpeMeHHbIe MeTOoObl KOHTPONA BelWeCTB B BOAHbIX U ra30BbIX C(*)ean

I'IonyquVle W CBONCTBa (*)VIJ'IprerLIJ,VIX mMaTepunanoB U3 yNbTPATOHKUX BOJTOKOH

||| IN]|-

OTnnunTenbHble 0COBEHHOCTH OpraHn4eckmnx MOHUTOB




7 TepMO,D,VIHaMVIKa NOHOOBMEHHbIX paBHOBeCVIVI M NPOrHo3mpoBaHUE CENTeKTUBHOCTU

8 BrnvsHne npmpoabl MOHUTOB, NPOLUEeCcCOoB ConbBaTauun U rmngpataumn Ha CenekKTMBHOCTb
9 MeToabl nony4vyeHunsa BOJNTIOKHUCTbIX MOHNTOB

10 KnHeTunyeckun mexaHnsm npouecca n KnHetTndyeckne mogenm NMoOHHoro obmeHa

1 MOLI,GJ'II/IpOBaHI/Ie n MeTodbl MHXXEeHEePHOro pac4yeTa npouecca MOHHOIro obmeHa

12 MeToabl annapaTypHoro oopmMneHunsi npouecca MoHHoro obmeHa

13 dusunyeckas agcopbumsi, AecopbLmMsa 1 OKKMIO3MS B NpoLeccax copbumn 1 pasaeneHus rasos

14 Xumundeckasn agcopbums, aecopbums 1 OKKNO3Us B NMpoLieccax copbummn 1 pasaeneHns rasos

15 CTaTuka 1 KMHeTMKa agcopbumm, cxeMbl annapatypHoro opopmIieHust npotecca

16 BbiaeneHue TBepablx YacTul, U3 BoAHbIX cped. MNpoLecckl ocaxaeHus, dnoTtauuu, gunbTpauum, anekTpodusm
-4eCKUX 1 OpYyrMx MeToaoB

17 TpeboBaHus Kk Noka3aTensiM Ka4ecTBa NUTLEBOW N TEXHOSOrMYECKOM BOAbI

18 Cuctema MeTo[0B OYUCTKM U NpUMeHsiemoe o6opyaoBaHue

4.2.2 TunoBble NPaKTUKO-OPUEHTMPOBaHHbIE 3afaHUA (3agaym, Kenchbl)

Mepeuncnute coBpeMeHHbIE NEPCNEKTUBHBIE METOAbI KOHTPOMSA 3arpsi3HEHUI OKpYXatoLLen cpefbl, KoTopble
NPYMEHSAIOTCA Ha NpaKTuKe

B cBoem oTBeTE acnMpaHT MOXeT NPMBECTU, HaNnpUMep:

- Ma3oBasi xpomaTorpadus

- BbicokoabdpekTuBHag XKnakocTHas xpomaTtorpadus

- ToHkOCnonHasa xpomaTtorpadus

- MoHHas xpomatorpadus

- Monsaporpadwma n ap.

4.3 MeToauyeckue matepuansi, onpeaensiowme npouenypbl oueHUBaHUA 3HaAHUWA, YMEHUI, BNnageHUN (HaBbIKOB
1 (UnKN) NPaKTUYECKOro onbiTa AeATENIbHOCTH)

4.3.1 YcnoBusa gonycka oby4yaroLierocs K npoMexXyTo4HOM aTTectaumm U nopsaokK NMKBMAALMA aKkafeMU4ecKomn
3a10/MKEeHHOCTH

MpoBeaeHMe NPOMEXYTOYHON aTTecTalmmn pernameHTMpoBaHO okanbHbIM HOpMaTMBHBIM akTom CM6IMYNTA
«MonoxeHne 0 NPOBEAEHNM TEKYLLEFO KOHTPOSSA YCNIEBAEMOCTU Y NPOMEXYTOYHOM aTTecTaunm oby4aroLLMxcs»

4.3.2 ®opma npoBeAeHUs NPOMEXYTOYHOM aTTecTauMm No QUCUUNIINHe

YcTHas + MucbmeHHas KomMnbloTepHOE TECTMPOBaHNE NHas

4.3.3 OcobeHHOCTH nposeneHuns npome)KyTquoﬁ aTrTecTauuu no gucunninunHe

AcnuvpaHTy BblgatoT 2 Bonpoca.

Bpems nogrotoBku - He 6onee 40 myH. Bpems yctHoro otBeta  — 40 30 MUH.

5. YYHEBHO-METOAWYECKOE N N(H®OPMALUWOHHOE OBECMNEYEHUE OUCUUMNIIUHDI
5.1 YuyebHasa nutepartypa

ABTOp 3arnasue | MN3gaTtenbcTBo | [oa nspaHma | Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
O. B. AcTallkuHa, A. MpakTuyeckue acnekTbl http://publish.sutd.ru/
A. JlbiceHko, H. ®. COPBUMOHHBIX NMPOLIECCOB CamnkT-TeTepbypr: 2022 tp_ext_inf_publish.ph
YBapoega, [1. A. cnierynrg p?id=202245
MeTpoBa
O. B. AcTtalukuHa, A. OkcnnyaTauMoHHbIe c n 6vor- http://publish.sutd.ru/
A. NbiceHko, H. C. CBOMCTBA KOMMO3NLIMOHHBIX aHKT-1 eTepobypr: 2022 tp_ext_inf_publish.ph
JlyknueBa Martepuarnos cherymnta p?id=202346
O. B. ActawkunHa, H. TexHonorns NoNMMMEpPHbIX http://publish.sutd.ru/
C. Jlyknuesa, A. A. KOMMO3ULMOHHbIX tp_ext_inf_publish.ph
JlbiceHko, [. A. maTepuanos. HenpepbiBHO- Cankr-leTepbypr: 2022 p?id=202244
MeTpoBa HaMofHEHHbIE cnerynTta
KOMMO3MLNOHHbIE
MaTepuansl
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
Aroposckun B. [. Apcopbuus : yuebHoe https://ibooks.ru/read
nocobune — 2-e n3g., Mocksa: JlabopaTopus 2020 ing.php?
3NEKTPOH. 3HaHu1 short=1&productid=3
50292




BapabaHos, B. .,
Kpynuh, C. B.,
KoHnonnesa, A. A.,

Ancopbumsi NOHOrEHHbIX
MonMMepoB 13 pacTBOPOB

KasaHb: KasaHckun
HaUMOHanNbHbIN

https://www.iprbooks
hop.ru/61812.html

Kypmaesa, A. U, uccnenoBaTenbCKuii 2014
TpeTbsikoBa, A. A., TeXHONOrN4eckuit
EapaGaHOB, B. |-|., yHUBEpCUTET
Kpynuh, C. B.
Hukndopos, A. ®., TeopeTnyeckue OCHOBbI EkaTepuHOGypr: http://www.iprbooksh
KyTtepruH, A. C., COPOLIMOHHBIX NPOLEeCccoB Ypanbckui 2014 op.ru/68488.html
BopoHuHa, A. B. OYUCTKM BOAbI dbenepanbHbIi
yHuBepcuteT, 96C ACB
Tapacosa, H. B. lMoBEepPXHOCTHbLIE ABMNEHNS. Jvneuk: Jnneukuii http://www.iprbooksh
Aacopbuus roCyAapCTBEHHbIN 2015 op.ru/57608.html
TEXHUYECKUN
yHuBepcuteT, 36C ACB
pebeHHukos C. O, Copbuus B nonnmepHbIxX http://publish.sutd.ru/
OnbTekos 0. A. cuctemax Cho.: Crieryntg 2014 tp_ext_inf_publish.ph
p?id=1967
Tapacosa, H. B. [MoBEepPXHOCTHbLIE ABMNEHNS. TNuneuk: Nuneukuii https://www.iprbooks
Ancopbuus rocy4apCTBEeHHbIN 2015 hop.ru/57608.html

TEXHNYECKUN
yHuBepcuteT, 36C ACB

5.2 Nepe4yeHb npocdeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CNPABOYHbIX CUCTEM
1) AnekTpoHHO-6MbnnoTeyHas cuctema IPRbooks [OnekTpoHHbIvi pecypc]. URL: http://www.iprbookshop.ru/

2) OnekTpoHHasa 6ubnunoteka Cr6MYMNTL [OnekTtpoHHbI pecypc]. URL: http://publish.sutd.ru

3) HayyHasi anektpoHHas oubnuoteka «KUWBEPJIEHUHKA» [OnekTpoHHbIn pecypc]. URL: http://cyberleninka.ru
4) basa gaHHbIX uccnegoBaHui LieHTpa cTpaternyeckux pa3paboTok [OnekTpoHHbin pecypc]. URL:
https://www.csr.ru/issledovaniya/

5.3 MepeyeHb NMLEH3NOHHOIO U CBOGOAHO pacnpoCTpaHsAeMoro nporpaMmmMHoro oéecneveHus

MicrosoftOfficeProfessional
Microsoft Windows

5.4 OnncaHue maTtepmanbHO-TEXHUYECKOMN 6a3bl, HEO6XoAMMOW ANA ocyLlecTBNeHNA obpasoBaTenibHOro
npouecca no gucumnnuHe

JlaGopaTtopun kacenpsl

AyauTopus OcHalueHne

MynbTumeamninHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, gocka
JlekunoHHas Y A PyA 4 P A
ayauTopus

YueGHasi ayamtopusi

CneuvanuanpoBaHHas meGernb, Aocka
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