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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

[lonyyeHne cTyaeHTaMHM LEJIOCTHOIO HPEJICTaBICHUS O COBPEMEHHBIX HCTOYHMKAX
OIaCHOCTEH MOIydYeHHE CTYyJCHTaMU TEOPETHUECKUX 3HAHUI B 00JACTH BBIIOJHEHUS CIIOKHBIX
UH)KEHEPHO-TEXHUYECKUX Pa3pabOTOK B COOTBETCTBUU C JICHCTBYIOIIMMH 3aKOHOIATEIILHBIMU U
HOPMAaTHUBHBIMHU IOKYMEHTAMH 110 OXPaHEe OKPYKAIOLIEH Cpebl, a TaKXkKe yCTPOICTBA M IPUHIIMIIA
JENCTBUS CUCTEM I OCYIIECTBIICHUS 3alUThl YEJIOBEKA HAa IPOU3BOJICTBE, a TAKXKE UX pacyéra.

1.2 3agaun AMCHUIIIMHEI

° W3YYCHHE METOJOJIOTUYECKUX IOJXOJI0OB M OCHOBHBIX IMPHUHIIMIIOB PACUETOB U
MPOSKTUPOBAHUS CUCTEM O00ECTICUeHHUsT 0€30TTaCHOCTH, OCHOB MPOCKTUPOBAHUS COOPYKCHHM TS
TEIJIO3aITUThI, OYMCTKH BO3yXa, BOJABI U 3alIUTHI OT U3JyYCHHUM, IITyMa M IPYTUX UCTOYHUKOB
OITACHOCTH,

° OCBOEHHE MIPUMEHCHUS OCHOBHBIX MIPUHITUTIOB cO3aHus CHCTEM
MIPOU3BOJICTBEHHON 0€30MacCHOCTH B MPO(ECCHOHATLHOU IS TEIBHOCTH, BBITIOTHEHHS PACUeTOB
OCHOBHBIX  TEXHOJOTMYECKHX IIapaMEeTpPOB CHUCTEM  OOeCleueHHs TMPOU3BOJICTBCHHOM
0€30I1aCHOCTH TEXHOT'CHHBIX 00BHEKTOB;

° MOJIy4eHUE HABBIKOB MCIOIB30BaHUS METO/IOB (DYHIaMEHTANIbHBIX U MPUKIIAIHBIX
€CTECTBEHHO-HAYYHBIX JIUCIUIUIMH B MPO(ecCHOHATBbHOM 1eATeIbHOCTH.

1.3 MecTo aucuuminHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

HucuunnuHa «PacueT W TNPOEKTHPOBAaHHE CHCTEM oOOecreueHus: Oe30MacHOCTH
OTHOCHUTCS K 4acTH, (opMHpyeMOl ydacTHUKaMH OOpa30BaTeIbHBIX OTHOIICHWHA, bioka 1.
Jucuurmumnel (Moxynu) y4deOHOro miana. B cooTBercTBUM ¢ pabouyuM y4eOHBIM IUIAHOM
TUCHUIUTMHA H3y4daeTcss Ha 1 Kypce mo ouyHOW Qopme oO0ydeHus. Bupg mpomMexyTodHOiM
aTTecTaluu: 3k3aMeH. B cooTrBeTcTBUU ¢ pabouuM Yy4eOHBIM IUIaHOM JAMCLUMILIMHA U3y4aeTcs Ha
1 kypce o ouHO# popme oOydeHHs. Bua mpoMexyTOUHOM aTTeCTalllH: SK3aMEH.

N3yueHnne nuCHUIIIIMHBI IPOXOIUT OJHOBPEMEHHO C M3YYEHUEM TAaKMX IMCLHILINH, KAK
«AKTyallbHBIE 3a7aud TexHocepHoi Oe3omacHocTH» M «CoBpeMeHHOE O0OpyAOBaHHE U
METOAUKUA MWCIBITAHUM COOPY)KEHHM OUYMCTKM CTOYHBIX BOI». Jucnuniauna «Pacyer u
IPOEKTHPOBAHUE CHUCTEM oOecreueHust Oe30MacHOCTHY SBISETCS MpeAlIecTBYIOMEH Npu
U3y4eHUH AUCLUIUINH: «MaTeMaTnyeckoe MOJIeIMPOBaHUE MTPOLIECCOB MEPEHOCA B TEXHOCHEpE U
B HKO3ALUTHBIX CHCTEMax», «Y CTOWYMBOCTh OOBEKTOB TEXHOC(EPHD».

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

WN3ydyenne paHHOW y4yeOHOM JAMCUMIUIMHBI HampaBieHO Ha (OPMUPOBAHHUE Y
00yYaroImuxcst CAeTyOIUX KOMIETEHIIHNA:

KOZ[ W HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA

PesynbTaTel 00yueHus IO JUCIUILTUHE
KOMIIETEHIIUU

IIK-2 Cnoco0HocTh onpeaeisiTh MOAXOAbI AJs 3aIUUTHI OKpYsKalouleil cpeabl U OLEeHUBATH AOCTYMHOCTh
MPUPOAOOXPAHHBIX TEXHOJIOTHIi VISl OPraHH3ANHH

HIIK-2.1. leMOHCTpUpYET 3HAHUS B ONPEJCICHUN | 3HAET U OIpenaessieT MOAXOAbl Ul 3alllMThl OKpYKarouen
COBPEMEHHBIX MOJAXOJI0OB 3alIUTHl OKpPY)KaloWIEeH | cpelbl W OUEHKHM  JOCTYNHOCTH  MNPUPOAOOXPAHHBIX
Cpebl U OLIEHKU JIOCTYITHOCTH MPUPOIOOXPAHHBIX | TEXHOJOTMM Ui OpraHu3alid, COBPEMEHHbIE IMOAXOIbI K
TEXHOJIOTHH OUHMCTKE ra30BbIX CMECEH. OCHOBHBIE HANPAaBJIECHUS PA3BUTHS
CYILLIECTBYIOIIUX OYUCTHBIX CUCTEM

OCHOBHBIE€  NPUHLMUIIBI  MOJEIUPOBAHMS,  YIPOLICHHUS,
KaueCTBEHHOM OLIEHKH KOJINYECTBEHHBIX JAaHHBIX

YMeeT NpoBOAWTH MMOUCK W HCIOJIB30BaTh MOAXOAbl JIf
3alIUTHl  OKPYJKAIOLIeW Cpeabl OLEHKH  JOCTYIHOCTb
TPUPOJIOOXPAHHBIX ~ TEXHOJOTUH IS OpraHu3alui,




Kon n HanmenoBanue WHAWKATOpa TOCTUKCHUA
KOMIICTCHIINH

PesynbraTel 00y4eHus IO TUCIUIIINHE

MaTCMaTUYCCKHU (bOpMyJ'II/IpOBaTB pe3ysIbTaThl, UX AAC€KBATHO
NpeACTaBJIATH

Brnaneer noaxogamMu, criocodbamMu u npueMaMu IJid 3alUuThbl

OKpyXKaroIiel  cpeasl U IPOBEIEHUS  3KCIEPTU3HI
JOCTYMIHOCTH  IIPUPOJOOXPAaHHBIX  TEXHOJNOTHH  JUIA
OpTaHM3aIlN{, CIIOCOOHOCTBIO HCIIOJIB30BAaTh HM3BECTHBIC

PpEIIC€HU B HOBOM IIPUJIOKEHNM, CDABHUBATH TAHHBIC

WIIK-2.2. Hcnomp3yeT OCHOBHBIC IIOIXOABI B
LEeNAX 3aIlUThl OKPYXKAIOIIeH Cpenbl W OIEHKU
JOCTYITHOCTH MIPHPOJOOXPAHHBIX TEXHOJIOTHIHA

3HaeT, Kak WCHONB30BaTh MOAXOMBI Ui  pa3pabOTKH,
BHEJIPEHHsI © COBEPIICHCTBOBAHUS CHCTEMbI  3all[HThI
OKpYXKarorei cpezbl u OLIEHKH JOCTYITHOCTH

MIPUPOIOOXPAHHBIX TEXHOIOTHH, CYIIECTBYONINE MOJICIIbHBIE
MIPE/ICTABIICHUS] CUCTEM 3aIlUTHI CPeJibl OOUTAHUS YeJIOBeKa

YMeeT OCYIIECTBIIATh 3aIUTY OKPYKAIOLICH CPEIbl U OLICHKY
JIOCTYITHOCTH MIPUPOJIO0XPAHHBIX TEXHOJIOTUHA ISt
OpraHu3alliy, TMPOTHO3UPOBATh WM3MCHCHHUS  COCTOSHUS
TEXHOJIOTHYECKUX OOBEKTOB

Buageer HaBpIKaMH 3alIUTBl OKPY’KAIOLIEH CPelbl U OLECHKU
JIOCTYIIHOCTU IPUPOJOOXPAHHBIX TEXHOJOTUM, METOJUKAMHU
pacyeta M INIPOSKTHPOBAHUS  CHUCTEM  oOecredeHUs
0e30macHOCTH

IK-5 Cnoco0HOCTh onpeaesiTb 00beM U COCTaB PadoT M0 00CJIeJOBAHMIO COOPYKEHUIl OYMCTKH CTOYHBIX
BOJI U BOJIONOATOTOBKH; OCYIIECTBJISATh KOHTPOJIb H YIPaBJIeHHe 3THMH padoTaMu

UIIK-5.1. JemoHCcTpHpyeT Ccroco0HOCTh
OCYIIECTBIIAATH ~ pabOTBI MO  OOCIECIOBaHHIO
COOPY)KCHHH  OYHCTKH  CTOYHBIX  BOA H
BOJIOTIOITOTOBKH

3HaeT u OInpeaciseT 00BEM H COCTaB pa60T 10 O6CJ'I€Z[OBaHI/IIO
COOpy)I(eHPII;‘I OYHCTKH CTOYHBIX BOJ XU BOAOIIOATIOTOBKH, THUIIbI
3arpsA3HAIOINX BCHICCTB M MCETOAbBI ONPCACIICHHUA HUX B
Ta30MBIJIICBBIX BLI6pOC3X, TCXHOI'CHHBIX U CTOYHBIX BOJAX

YMeeT HCHOJIb30BaTh OCHOBHBIE METObl W HPUEMBI IS
ompeneyieHUss 00beMa U cocTaBa paboT MO 0OCIICIOBAHHIO
COOpy)KeHI/Iﬁ OYUCTKH CTOYHBIX BOJ U BOIAOIIOAI'OTOBKH,
(bopMynHpoBaTh MOCTAaHOBKY 33Ja4yd 10 pa3paboTKe HOBBIX
CPEJICTB 3aIIUTHI U IpeyIaraTh 3pQEKTUBHbBIC PEILICHHs

Brageer cmocobamMu pacyeTa M HPOEKTUPOBAHMS CHCTEM
obecrieueHnsi 0E30MAaCHOCTH IS ONpeJelieHnus o0bema u
cocraBa paboOT MO OOCIEJOBAHUIO COOPYXKEHUIH OYUCTKH
CTOYHBIX BOJ W BOJAOMOJTOTOBKH, METOJaMH aHaju3a |
OLICHKH ONIACHOCTH 3arps3HEeHUsl cpeibl OOHTaHus!

HIIK-5.2. Ucnonb3yeT HaBBIKM OCYLIECTBIICHUS
KOHTPOJISI W  ympaBieHus paboramum 10
00CIIeIOBaHUI0 COOPY)KEHHH OYHCTKH CTOYHBIX
BOJI M BOJIOTIOATOTOBKH

3HaeT 00beM M cocTaB pabOT OCYHIECTBIECHHS KOHTPOJIS U
yIpaBieHUss paboTaMH N0 OOCIEAOBAHUIO COOPYKECHHUH
OYHCTKH CTOYHBIX BOJ] M BOZOTIOATOTOBKH.

VMeeT HCHOIB30BaTh OCHOBHBIC METOABL KW  HPUCMBI
OCYHICCTBJICHUS KOHTPOJIA W YIPABJICHUSA pa6OTaMI/I 10
O6CJ'IG,HOBaHI/IIO COOpy)KeHI/Iﬁ OYUCTKHM CTOYHBIX BOJ H
BOJOIIOAIOTOBKH, HOI[6I/IpaTI) H606X0)II/IMI>Ie
TCXHOJIOTHUICCKUEC CXEMBI OYMCTKHU U 3alIIUThI CPEIbI obuTaHus

Bnageer cmocobamu pacdera W MPOCKTUPOBAHHS CHCTEM
obecrieueHnss  0€30MACHOCTH, Ha  OCHOBE  KOTOPBIX
OCYILECTBIISICTCS KOHTPOJb MW YIpaBicHHE paboTamMu [0
00CJIeIOBAaHUIO COOPYXEHHH OYUCTKH CTOYHBIX BOJ |
BOJIOTIOATOTOBKH, COBPEMCHHBIMH  METOJaMHU  pacueTa,
MPUKIAJHBIM IPOTPAMMHBIM OOEClieueHHeM B 00JacTu
MPOSKTHPOBAHUS TEXHUYECKHX CHUCTEM 3allUTHl  CPEIbl
0o0MTaHMS YeIoBeEKa

PeBy.]'II)TaTI)I O6y‘—IeHI/I${ M0 AUCHUINIMHE JOCTUTAIOTCA B pPaMKax OCYIICCTBIICHHA BCEX

BUJIOB KOHTaKTHOM U CAMOCTOSTEIbHOM pabOThl 00YyUaIOIIMXCS B COOTBETCTBHHU C YTBEPKIEHHBIM
y4eOHBIM IJIaHOM.

WHaukaToppl  TOCTH)KEHUS  KOMIETEHIMH  CUMTAOTCS
JOCTUKEHUHN COOTBETCTBYIOIIMX UM PE3YyJIbTaTOB OOyUEHUSI.

c(OPMHUPOBAHHBIMU ~ TIPU



2 CTpyKTypa u cofepkaHue AU CUMIIIMHBI.

2.1 Pacnpenesienre TPYA0EMKOCTH JUCUMIIJIMHBI 10 BUIaM padoT.

OO1miast TpyA0EMKOCTh JAUCIUILIAHBI cOCTaBisieT 4 3aderHbie eauuuilpl (144 gaca), ux
pacrpeziesieHue Mo BujgaM paboT IpeCTaBIeHO B TaOIHIIE.

Bcero ®dopma o0ydeHust

Bunst padot
4acoB o4Has

1 cemectp (yacel)

KonrakTHasi paboTa, B TOM 4HcJe:

AyauTopHbIe 3aHATHS (BCEro): 50 50
3aHATH JEKIIMOHHOTO THIIA 18 18
MIPaKTHYECKUE 3aHATHS 32 32

WNHasa koHTaKTHasI paﬁoTa: - -

Kontpons camocrosrensHoii pabotsl (KCP) - -

ITpomexyrounas arrecranus (MKP) 0,3 0,3

CamocrosiTesibHasi padoTa, B TOM YHCJIE: 58 58

CaMOCTOsITeNIbHOE M3yUYCHHE Pa3iesioB, CAMOIIOATOTOBKA (MIpopaboTka U

MTOBTOPEHHE JICKIIMOHHOTO MaTepralia i MaTepuaia Y4eOHHKOB U YIeOHBIX 30 30

MOCOOHIA, MOATOTOBKA K MPAKTHIECKUM 3aHSITHIM H T. JI.)

IMoAroToBKa K TEKYIIEMY KOHTPOJIIIO 28 28

KoHTpoasb:

IToAroToBKa K DK3aMEHY 35,7 35,7

Oo0masi Tpy10eMKOCTh qac. 144 144
B TOM YN CJIe KOHTAKTHasi padora 50,3 50,3
3a4. e/l 4 4

2.2 Conep:xkaHue THCHUILIAHBI
Pacripenenenne BuI0B yaeOHOM paOOThI M UX TPYJOSMKOCTH IO pa3jiesiaM AUCIHILTAHBL.
Pa3nens (Tembl) qucuIUIMHEIL, u3ydaemble B 1 cemectpe (ouHas ¢popma oOyueHus):

KonunuectBo yacos
No HanmenoBanue pa3zienoB (Tem) AyuaTopHas Breaynuropras
Bcero pabota pabota
J | 113 | JIP CPC

1 Crparerus ¥ TaKTHKa cUCTeM oOecredeHns: 6e30macHOCTH 26 4 8 ) 14
Cpe/ibl OOMTAHUS YSIOBEKA.

2 Cuctemsl obecrieueHus 6€30MAaCHOCTH T'a30IbIIIEBOTO COCTABA 26 4 8 i 14
aTMoc(epHOro Bo3/iyXa cpe/ibl OOUTaHHUS YeIOBEKa

3 |®Pusnyeckue METOIbI OYUCTKU CTOYHBIX U TEXHUYECKUX BOJ 26 4 8 - 14

4 | XuMHYECKHE METOBI OYUCTKH CTOUHBIX U TEXHHYCCKHX BOJ 30 6 8 - 16
UTOI'O no pazdenam oucyuniumvl 108 18 | 32 = 58
KonTpouss camocrositensroii pabotst (KPIT) - - - - -
ITpomexyrounas arrecranus (MKP) 0,3 - - - -
TToAroTOBKA K DK3aMEHY 35,7 - - - -
OO6mas TpyJ0eMKOCTh MO0 AUCIUIITUHE 144 - - - -

[Tpumeuanue: JI — nexuu, [13 — npakTuueckue 3anatus / cemuHapsl, JIP — maboparopHsie
saasTusi, CPC — camocrositennpHas paboTa CTy/IeHTa.

2.3 Conep:xanue pa3jiesioB (TeM) THCIUNIHHBI
2.3.1 3ansaTHS JIEKIITMOHHOT0 THIIA

®opma
HaumenoBanue paznena
No (Temb1) Conepxanue paszena (TeMbl) TEKYIIETO
KOHTPOJIS
1 |OyHmameHTalbHBIC Crpateruss ® TakTHKa 3allUThl Cpeabl OOWTaHHWS  YelIOBEKa. YO
OCHOBBI IPOMBINIUIEHHON |Kimaccugukaiuss  OCHOBHBIX ~ WMCTOYHHUKOB  OmacHocTed.  Bumbl
0€30MacHOCTH. MIPOU3BOJCTBEHHBIX IMpoIeccoB. CHUCTEMBI 3aIIUThI OT IKCTPEMaIbHBIX
IIpomecch Temio- u temreparyp. 3akoH @Dypbe. TemIonpoBOJAHOCTh TEN C Pa3IUNIHBIMU




MaccomnepeHoca B TFeOMETPUYECKUMHU TapaMeTpaMH: IUIOCKAas CTEHKA, IMIMHIpHYECKas

OKpYXKaIoLIeH cpejie U |CTEHKA. TermIonpoBOIHOCTb TENI C BHYTPEHHUMH HCTOYHUKAMHU TEILIOTHI.

MIPOMBIIIICHHOCTH CoBpeMeHHBIE TEINION3OJSIIMOHHBIE MaTepHaibl. TeIuioBble 3KpaHBI.
Bo3aymHo-TennoBsie 3aBeCHI.

2 |Pacuer cucremsl AcnupanyoHHbIe CUCTEMBIL. Cuctemst MPUTOYHO-BBITSKHOM | KP Nel
obecrieueHus BEHTWIAIMM, JIOKAIBHOTO BO3AYXOOTBeAeHHUs. YpaBHeHHe Hasbe-
6e3omacHOCTH Crokca. JlamuHapHOE U TypOYJICHTHOE TE€UYEHHE Ta3a B BO3IYXOBOIAX.
ra30mbUICBOTO cocTaBa | TeopeTndeckre OCHOBBI IMPOEKTHPOBAHMS CHUCTEMBI OYHCTKH BO3IyXa
aTMOC(EpHOTO BO3AyXa |MPOMBIIUIEHHOTO MOMEIIEHUS OT Ta30MbUIEBBIX BBIOPOCOB Ha IIpUMEpe
cpenbl 0OOuTaH!A JepeBoONepepadaThIBAIOIET0 [€Xa C IOMOMLIBI0  ACTIMPAIIMOHHON
YeJI0BEKa CHCTEMBI.

3 |lIpoextupoBaHme cUCTEM |AKyCTHYECKAH  JKpaH. 3BYKO-, BHOpOmoOrJomarmue, 3BYKO-,|YO
3aMmuTHl pabodero MecTa |BUOpou3osmpyromme MaTepraibl. [Ipuanuner mogdopa U HCTIOMTHEHUS
OT IIyMa, BUOpaLuii, TeopeTnueckue OCHOBBI  NPOEKTUPOBAaHHWS  O0OpYNOBaHMS  JUIs
n3nyuenuii. Pacuer 3alIUTHOTO  3a3€MJICHUs, 3aIIUTHOrO 3aHyneHus. 3akoH Owa.

CUCTEM 3aIUThI OT ONeKTPONpPOBOAHOCTb.  TeopeTHuecKue OCHOBBI  MPOEKTUPOBAHUS

MOpaXKEHUS UCKYCCTBEHHOTO  OCBEIIEHHUS  TNPOU3BOACTBEHHBIX  IMOMELICHUH.

JNEeKTPUYECKUM TOKOM  |EcTecTBeHHOE M MCKYCCTBEHHOE OCBEIEHHE: HOPMATUBBI M BapHUaHTHI
ucnonHenus. CoBpeMeHHbIE SHEPTrocOeperaoufe CHCTEMBI.

4 |®usnyeckue u dusnyeckre U XMMUYECKHUE CBOMCTBA BOJbI. Mexanusmel, jexamue B|KP Ne 2
XMMHYECKHE METOIbI OCHOBe TIporiecca GHIbTPOBaHMS. [I[pHHIMITEI TEOPETHYECKOTO OTIMCAHUS
OUYHUCTKH MPOLIECCOB MOBEPXHOCTHOTO (MIBTPOBAHMUA M (HIBTPOBAHUSA dUepe3
MIPOMBIIIUICHHBIX BOJ MOPHCTHIN cioi. [lepepaboTka pacTBOPOB, COAEPKAINX HOHBI TSIKEITBIX

METAUIOB C HCIOJb30BAHMEM XHMHYECKHMX METOAOB OYHCTKH.
YMsirdeHue TNPHPOAHBIX W CTOYHBIX BOA: TEPMHYECKHH METOI;
M3BECTKOBAHME, HCIIONb30BaHME KapOOHaTa HATPUSA; OCaXICHHUE
KayCcTH4eCcKoil cofoH, oca’kieHNe PU HU3KKX U BBICOKHUX TeMIIEpaTypax.
OxucneHue XJOpOM, KHUCIOPOJIOM BO3[yXa, O30HHPOBAHHE: MPHUMEPHI
XMMHYECKHX PEaKIHii; HCIOoIb3yeMoe 000pyI0BaHHeE.

2.3.2 3aHATHA CeMHHAPCKOro THNA (MpaKkTH4YecKHe / CeMHHAPCKUe 3aHATHs/

JlabopaTopHbie padoThl)

HpaKTI/I‘{eCKHC 3aHATUA
dopma
Ne HammeHoBanwme pazaena (TEMbI) Temaruka 3aHATHI/PabOT TEKYILETO
KOHTPOJIS

1 |®dynpameHTanbHBIE OCHOBBI Pacuer um mpoekTHpoBaHME CHCTEM 3amMTHl OT(P
TIPOMBINIIEHHOH Oe3omacHOCTH. [Iporieccsl [9KCTpEeMaIbHBIX ~ TEMIeparyp € pa3lIMdHBIMH
TEIJIO- U MacCOIEpeHOCca B OKPYKAIOIIEH |TeOMETPHUYECKUMH TapaMeTpaMH: IIJIOCKas CTEHKa,
cpeze ¥ NPOMBIIIIICHHOCTH LIWINHIpUYECKass  CTeHKa. Pacder  BO3mymIHO-

TETJIOBOH 3aBECHI

2 |Pacuer cuctemsl obecriedeHUs Pacuer 1 mpoekTHpOBaHNE CHCTEMBI OYUCTKH BO3yXa |P
0€30I1aCHOCTH ra30MbLIEBOI0 COCTaBA NPOMBIIIJICHHOTO  TOMELICHHUS OT  Ta30MbUIEBBIX
aTMoc(epHOro Bo3ayxa cpeibl OOuTaHus |BHIOPOCOB Ha NpHMeEpe JAepeBorepepadaThIBAOLIEro
YeJIoBeKa 1[exa ¢ MOMOIIBIO aCTIHPALIMOHHON CHCTEMBI.

3 |[IpoekTupoBaHKE CHCTEM 3alUThI Pacuer aKyCTUYECKOIO JKpaHa. Pacuer|P
pabodero Mecra OT IIyMa, BUOPAITHiA, 3ByKoOMoTJomaromnieit obnuosku. Pacuer u moabop
n3nydeHui. PacyeT cuctem 3amuThl OT 3BYKOM3OJUPYIOIIEH CcTeHsl ¢ JBepblo. Pacuer
MOPAXEHUsI HIEKTPHYECKUM TOKOM BHOPOM30JIMPYIONIINX OCHOBaHWM. Pacuer 3amurHOTrO

3a3eMiieHHs1 oOopynoBaHusA. Pacuer 3amuTHOTO
3aHyJeHHs. PacdyeT HCKYCCTBEHHOTO OCBEIICHUS
IIPOM3BOJICTBEHHBIX IOMEIICHHH.

4 |®uznyeckne 1 XUMHYECKUE METOJIBI Cragum  mpomecca  Koaryjasiuuu: — pactBopenue|P

OYMCTKH ITPOMBIIUICHHBIX BOJT KOaryJsiHTOB, JIO3MPOBaHWE M CMEUIEHHE PEeareHTOB
CO CTOYHOM BOZIOH; XJI0NbeoOpa3oBaHUE U OCAXKICHUE
xnmonbeB.  DakTOphl,  ONpEnensione CKOPOCTh
koaryysaun. OCHOBHBIE XHUMHYECKHE KOATYJISTHTBHI.
[IpuHIIMNIMATbHBIE CXEMBI THIIOBOTO O0OPYIOBAHHS.
Pacuer 103 KkoarynsHTOB. MexaHU3M BO3JEHCTBHS




¢nokynsaTOB. Heopranmveckue © OpraHUYECKUE
(bIOKYISHTHIL.

KonrpounsHas padora (KP), pedepar (P).
[Ipy wW3yYyeHWHM JUCUUIUIMHBI MOTYT TPUMEHATHCS  DJICKTPOHHOE O0OydeHwue,
JUCTAHIIMOHHBIC 00pa3oBaTeNbHbIe TeXHOJIorHH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.3 IIpuMepHasi TeMaTHKa KYPCOBBIX padoT (MP0EKTOB)
He npengycmotrpensl.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl JJI CAMOCTOSATEILHOH padoThI
00y4yaIuXCcs M0 JUCHUILINHE (MOIYJIIO)

Hepequb y‘-IC6HO-M6TOI[I/I'-ICCKOFO obOecreueHus JUCHOUIITTHHBI 110 BBIITOJTHCHHIO

Ne Bug CPC .
CaMOCTOSITENIFHON pabOTHI

1 2 3

2 |CamocrosTenbHoe 1. Beromkun, A. I'. MmxenepHas 3ammra BOmHOW cpenbl [Tekct]: ydeOHOE
W3yYCHHE Pa3JIeNioB, mocoOue s CTYIEHTOB BY30B, OOyYAarOIIUXCS MO HAIPABICHUIO MOATOTOBKU
CaMOINOATr0TOBKa "3amuTa okpyxatomiei cpensr” / A. I'. Beromkun. - Cankt-IleTepOypr; Mocksa ;
(popaboTka u Kpacunonap : Jlans, 2014. - 415 c.
[IOBTOPEHUE 2. Imutpenko, B.I1. YmnparieHue 3K0JIOTHUCCKON 0€30MaCHOCThIO B TeXHOChEpe
JICKIIMOHHOT0 MaTepuaiia |[DIeKTpoHHbIH pecype]: yueb. mocodue / B.I1. JImurpenko, E.M. Meccuresa, A.T.
u MaTepuana yueOHukoB |DerrcoB. — OnektpoH. nan. — Cankr-IlerepOypr: Jlanp, 2016. — 428 c. —
U y4eOHBIX TOCOOUiA, Pexum noctyna: https://e.lanbook.com/book/72578

MOATOTOBKA K
paKTHIeCKUM padoTam, |METOIMYECKHE YKa3aHUs 110 OPraHH3alui CAMOCTOSTEILHON PabOoThI.

KOIUIOKBAYMaM i T.1.)  |METOIMYECKHEe yKasaHMs N0 HANMCAHMIO pedepartoB. YTBEpKICHH Kadeapoit
3 |Moarotoeka k Texymemy ¢usmueckoit xumuu, npotokos Ne 17 ot 11.05.2017 r

KOHTPOJIHO o o
Metoandeckne PEKOMCHAAINN K OpraHu3anui ayJUTOPHOU W BHCAYAUTOPHOU

(camocTosITENBbHON) PabOThl CTYAEHTOB: Meronuueckue ykasauus / coct. T.IL
Cropoxenko, T.b. Ilounnox, A.B., becmamoB, H.B. Jloza. — KpacHonap:
Kyb6anckwuii roc. yH-1, 2018. 89 ¢

VY4eOHO-MeToIMYeCKUe MaTepualibl Uil CaMOCTOSTEIbHOM pPabOThl OOydaIOIIMXCS M3
YuCiIa MHBAJIUIOB M JIMI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 310poBbs (OB3) mpenocTtasisitorcst
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMALINU:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J17i U1 ¢ HApYIICHUSMHU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist AT ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

3 OO0pa3oBare/ibHbIe TEXHOJIOTHH, NMPUMEHsieMble MPH OCBOEHUH JAUCHHUILIMHBI
(Momy.Jist)

Hns dopmupoBanus mpodecCHOHATBHBIX KOMIIETEHIIMH B MPOIECCE OCBOSHHUS Kypca
HCITOJTB3YETCS TEXHOJIOTHs TTPO(ECCHOHATbEHO-PA3BUBAIOIIETO 00yUEHHUs, MpeycMaTpUBAIOIIas
HE TOJIbKO Teperadyy TEOPETHUYECKOr0 MaTepuana, HO W CTUMYJIMPOBAHME M Ppa3BUTHUE
MPOIYKTUBHBIX MO3HABATEIBHBIX JEUCTBUI CTYJEHTOB (HAa OCHOBE ICHXOJIOTO-TIEIarOTUIeCKOn
TEOPUU TOITATHOTO (POPMHUPOBAHUS YMCTBEHHBIX JACHCTBHIA).

B xonme wu3ydeHus OUCHMIUIMHBI TPETYCMOTPEHO HCIOJIB30BAHHUE  CIICIYIONIUX
00pa30oBaTeNbHBIX TEXHOJOTUN: JIEKIMH, NPAKTHUYECKUE 3aHATHS, MPOOJIeMHOE OOydeHue,



MOJyJIbHAss TEXHOJIOTHS, MOJATOTOBKA NMUCHMEHHBIX AHAJUTUYECKHX PabOT, CaMOCTOSATENIbHAsS
paboTa CTy/IeHTOB.

KoMIeTeHTHOCTHBIM MMOAXO0X B paMKax MpPEenojJaBaHus IJUCLMIUIMHBL peau3yercss B
UCIOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTMH M AKTUBHBIX METOJOB (IPOEKTHBIX METOMMK,
MO3TOBOTO INTYpMa, pa30opa KOHKPETHBIX CHUTyallii, aHajiW3a NeNarornyeckux 3ajad,
Ie1arOrMYecKoro 3KCIEepUMEHTa, HHBIX (POPM) B COUETAaHUM C BHEAYIUTOPHOM pabOTOM.

WudopmanvoHHble  TEXHOJOTHM, TPHUMEHSEMbIE TIPH U3YYCHHH JAUCHUILIAHBL:
UCMOJb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH(OPMAaLMOHHO-
TEJIEKOMMYHUKAIIMOHHOMU ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIMH, IPUMEHSIEMbIE ITPU U3YYEHUN AUCLHUIUINHBI
— JUIsl JMIl C OrPaHUYEHHBIMH BO3MOYKHOCTSMHU 30POBBSl IPEAYCMOTpPEHA OpraHMU3aLMs
KOHCYJIbTALIMM C NCIIOJIb30BAHNUEM DJIEKTPOHHOM IIOYTHI.

4 OueHoYHbIE CPeCTBA ISl TEKYIIEro KOHTPOJISI yCIIeBAeMOCTH U NMPOMEKYTOYHOM
aTrecTanuu

OneHouHble cpelcTBa MNpEJHAa3HAYeHbl U1 KOHTPOJIE M OLEHKH 0Opa30BaTeNbHBIX
JOCTHXKEHUH O00ydJaromuxcsi, OCBOMBUIMX @porpamMmy ydeOHOM auciuiuinHel «Pacuer u
IPOEKTHUPOBAHUE CUCTEM OOecrieueHHs 6€301acHOCTH .

OneHoyHbIE CpPeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl Ul MPOBEACHUS TeKylIero
KOHTPOJISI B (OpME TECTOBBIX 3aJaHHUM, YCTHBIX OIPOCOB, KOHTPOJBHBIX pabOT, HOKIaja-
NPE3CHTAlMA TI0 TMPOOJEMHBIM BONPOCAaM, Pa3HOYPOBHEBHIX 33JaHUN W MPOMEKYTOUYHOM
aTTecTalu B (JopMe BOIIPOCOB U 3a/1aHUH K SK3aMEHY.

CprKTypa OLCHOYHBIX CPEACTB AJIA TeKyHIeﬁ H l'[pOMC)KyTO'lHOﬁ aTTeCTallumn

HanmeHnoBaHne OLIEHOYHOTO
Kon n HanmeHoBaHue
Ne PesynbraTel 00ydeHus cpelcTBa
n/n MHIMKATOPA (B (B cootBeTcTBMU C 1. 1.4) Texymuit | IIpomexyrouHas
COOTBETCTBHH C 1I. 1.4)
KOHTPOJIb aTTecTalus
UIIK-2.1. 3HaeT W ompeneiseT MOAXOIbI Jyist 3amuThl | YO, P Bomnpoc Ha
JemoHCTpHpYeT OKpY’Kaloled cpelbl M OLEHKH JOCTYITHOCTH SK3aMeHe
3HaHUS B OINPEJCNICHUH | MIPUPOJO0XPAHHBIX TEXHOJIOTHH JUIS
COBPEMEHHBIX OpTraHM3aIlNM, COBPEMEHHbIE TMOAXOIOBl K
ITOJTXO/I0B 3aIUTHl | OYHCTKE Ta30BBIX M BOJHBIX CMeCEH. OCHOBHBIE
OKpYXaIOLIeH Cpellbl W | HAalpaBJICHWsS  Pa3BUTHS  CYIIECTBYIONIMX
OLEHKH JOCTYITHOCTH | OYHCTHBIX CHCTEM OCHOBHBIE IPUHIUIIBI
TIPUPOJIOOXPAHHBIX MO/JICTIMPOBAHMS, YIPOIIEHHs, KaueCTBEHHOM
TEXHOJIOTUI OLICHKH KOJIMYECTBEHHBIX TaHHBIX
YMeeT mNpoBOAMTH IIOMCK M HCIIOJIBL30BAThH
1 TOAXOMABI JUIS 3alIUTHl OKpPYXKaloUled Cpeabl
OLIEHKH  JOCTYIIHOCTb  IIPHUPOAOOXPAHHBIX
TEXHOJIOTHH /ISl OpraHNu3aIi, MaTeMaTHIECKH
(hopMynHpOBaTH PE3YNBTATHI, WX aJIeKBaTHO
MIPEICTaBIATh
Brnaneer nmoxxonamu, criocodbamMu ¥ pueMamMu
JUIs  3aI0UTBl  OKpYXamoled  cpeasl H
MPOBEACHUS SKCIEPTU3BI JIOCTYITHOCTH
MIPUPOIOOXPAHHBIX TEXHOJIOTHHA JUTS
OpTraHW3aIliH, CIIOCOOHOCTBIO HCIIONB30BaTh
W3BECTHBIE PEMICHHWS B HOBOM IPHJIOXKCHUH,
CpaBHUBATh JAHHBIC
UIIK-2.2. HUcnomw3yeT | 3HaeT, Kak UCHONb30BaTh moaxoabl mis | KP Nel, P Bomnpoc Ha
OCHOBHBIE TIOAXOABl B | Pa3pabOTKH, BHEAPCHHUS U COBEPIICHCTBOBAHUS 9K3aMeHe
2 LeNsIX 3aIIUTHl | CHCTEMBl 3allUThl OKPY)KAIOUmIeW Cpeapl H
OKpY>Kalolle CpeAbl W | OLEHKH  JOCTYMHOCTH  NPHUPOJOOXPAHHBIX
OLIGHKH  JOCTYHNHOCTH | TEXHOJOTMH, CYHIECTBYIOIIUE  MOJEIbHBIE




IIPUPOJOOXPAHHBIX

MNpeaACTaBJICHUSA CHCTEM 3alIHUThI Cpeabl

TEXHOJIOTUH OOHTaHMA YeNOBEeKa
YMeeT OCyLIECTBIISITh 3aIIUTY OKpPYKaromeH
cpeabl u OLICHKY JIOCTYITHOCTH
MPUPOIOOXPAHHBIX TEXHOJIOTUH JUIst
OpraHu3allld, IPOTHO3UPOBAaTh H3MEHEHHS
COCTOSIHHS TEXHOJIOTHYECKHX OOBEKTOB
Bnaneer HaBBIKAMH 3aIUTHI  OKPY’KaIOILIEH
cpeabl u OLICHKH JIOCTYITHOCTH
HPHPOJOOXPAHHBIX TEXHOJIOTUH, METOIHKAMH
pacuera U HPOSKTUPOBAHHUS CHCTEM
obecrieueHns1 0€30MaCHOCTH
UIIK-5.1. 3HaeT u ompenenser odveM U coctaB pabor mo | KP Ne 2, P Bompoc Ha
JeMoHCTpHpYET 00CJIeIOBaHHIO COOPYKEHHI OUMCTKH CTOYHBIX 9K3aMeHe
CIOcOOHOCTh BOJ ¥ BOJIOIIOATOTOBKH, THIIBI 3arps3HAIOLINX
OCYIIECTBIISATH PAa0OTHI | BEIIECTB M METOABI OIpENeiIeHHs HX B
10 06CH€[[0B3HI/HO ra30InblJICBBIX BLIGpOC&X, TCXHOTCHHBIX H
COOpPYKEHUM OUYMCTKU | CTOYHBIX BOJAX
CTOYHBIX BO )4
BOJIOMOATOTOBKH YMeeT HCHONIB30BaTh OCHOBHBIC METOABI H

UIIK-5.2. Ucnonwsyer
HaBBIKH

OCYIIECTBIICHHS
KOHTPOJIS u
ynpaBieHus: paboTamu
1o o0cenoBaHII0
COOPYKEHUH OYUCTKH
CTOYHBIX BOJ u
BOJIOTIOJITOTOBKH

OpHEMBI JJIsl OnpeelieHus o0beMa U CocTaBa
paboT Mo 00CIe0BAHUIO COOPYKEHUH OUUCTKH
CTOYHBIX BO )44 BOJOIIOATIOTOBKH,
(hopMyIHpOBAaTH  MOCTAHOBKY  3aJadd IO
pa3paboTKe HOBBIX CpPEACTB  3alUThl U
npeaiarath 3 GEeKTUBHBIE PELICHUS

Brnaneer criocodamu pacuera "
MPOSKTUPOBAHHUS CHCTEM obecreueHus
0C30MacHOCTH JUIsi OMpENeiiCHUsT o0beMa U
cocTaBa paboT 10 00CIIEOBAHHIO COOPYKEHUH
OYHCTKH CTOYHBIX BOJX M BOZOIOATOTOBKH,
METOAaMH aHAJIM3a ¥ OLCHKH OIAaCHOCTH
3arpsA3HEHUs cpeibl OOUTaHUS

3HaeT 00beM M cocTaB pabOT OCYIECTBICHHS
KOHTPOJII W yOpaBleHHA paboTaMH IO
00CJIeIOBaHHIO COOPYKEHHI OUMCTKH CTOYHBIX
BOJI U BOJJOTIOITOTOBKH.

YMeeT HCIIONIBL30BaTh OCHOBHBIE METOAbl H
NpUEMbl  OCYIIECTBICHUS  KOHTPOISL |
yhnpaBieHus: pabotamMu 10  0OCIeOBAHHIO
COOpPYXXEHHI OUYHCTKH CTOYHBIX BOJ H
BOJIOIOJICOTOBKH, IOJ0UpaTh HEOOXOIUMBbIE
TEXHOJIOTHYECKHE CXEMbl OYHCTKU U 3alUTHI
cpenl OOUTaHus

BnaneeT crocobamu pacuera u
MMPOCKTUPOBAHUA CHCTEM obecreueHus
6C3OHaCHOCTI/I, Ha OCHOBC KOTOPbIX

OCYIIECTBIISIETCS. KOHTPOJIb ¥ yNpaBJeHUE
paboraMu 1O 0OCIEIOBAaHUIO COOPYXCHHU
OYHUCTKH CTOYHBIX BOJ H BOAOIIOATOTOBKH,
COBPEMEHHBIMU METOAaMU pacucra,
MPUKIAJHBIM IPOTPAMMHBIM OOECIIEYeHNEM B
obnacTu IIPOECKTUPOBAHUS TEXHUYECKUX
CHCTEM 3aIIUTHI Cpeibl 0OMTaHMS YeJIOBEKa




TunoBbie KOHTPOJIbHBbIE 32IaHUSI UJIH HHbIE MATEePHAJIbl, HeO0X0AMMBIE /151 OLEHKH
3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XaPAKTEPU3YOIIHUX ITAMNBI
(opMupoBaHusa KOMIETEHINH B poLiecce OCBOeHHUsI 00pa30BaTeIbHOMH NMPOrPaMMBbI

Ilpumepnulii nepeuens 60npocos u 3a0anui

KonTposbHas pa6ora Nel - mo teme «@yHaaMeHTAJIbHbIE OCHOBBI MPOMBINILIEHHOIH
0e3onacHocTu. [Ipoueccrl Tensio- 1 MacconepeHoca B OKpy:Kalollei cpeae u
MPOMBIILTEHHOCTH»
BapuanT Nel
XonogupHas KaMepa MoIepKUBAET MOCTOSHHYIO Temnepartypy - 25 °C. Cpexneronoas
TeMepaTypa okpyxatomiei cpenst 10 °C. CTeHKr KaMephl IPe/ICTaBISIOT OO0 TPEXCIONHYIO
COH/BUY MaHENb CTANIb-TIEHOIUIACT-CTalb. TomnmuHa gucta cranu 0,5 MM, neHonoauctuposa 25
cM. CpenHuii Ko3QGHUIMEHT TEIIO0TIaur CHCTEMBI CTalb-BO3IYX paBeH 5 B1/(M?*K).
Koaddurment remnonporogroctu nerononuctupona 0,031 Br/(m*K), cramu 58 B1/(M*K).
PaccunTtarh MI0THOCTH TEMIOBOTO MOTOKA.

Bapuant Ne2
OXNaXIaoIIas JKUIKOCTh TeMrepaTypoii -50 °C momaercs oT KoMmpeccopa K X0I0oMIEHOI
KaMmepe 1o MeJIHOU TpyOKe auamMeTpoM 2 cM ¢ K03 PHUIIMEHTOM TEIIONPOBOHOCTH Meau 380
Bt1/(M*K), yremnennoi nenononmyperanom ¢ kodddunuentom rermnonpoBogHoct 0,029
Bt1/(M*K). Temneparypa Bo3ayxa 20 C. Tonumua Meau 1 MM, a MIEHONOJINYPETaHa 2 CM.
Cpeauii K03 HUIHNEHT TEMIOOTIA4N CHCTEMBI XIaaareHT-Meapb 50 Br/(m? K),
TeHomoInypeTan-Bo3ayx 2 Br/(m? K). PaccunTars TemnoBoii IoTOK depes 1 M TpyOKH.

Bonpocsl 115 yerHoro onpoca mo rteme «Pacder cucremsl od6ecnneueHusi 0€30MacHOCTH
ra3onbLIeBOr0 COCTaBa AaTMOC(EPHOro BO31yXa cpe/ibl 00UTAHUS YeJIOBEKAa»
AcnHpanvoOHHbIE CUCTEMBI.
Cuctembl IPUTOYHO-BHITSHKHOW BEHTHIISIIINH, JIOKAJTbHOTO BO3/TyXOOTBECHUS.
VpaBuenue Hasbre-Crokca.
JlamuHapHOe 1 TypOyYJIEHTHOE TE€UEHHUE ra3a B BO3IyX0BOIaX.
TeopeTnyeckre OCHOBBI IIPOCKTUPOBAHUSA CUCTEMBI OYMCTKU BO3JyXa MPOMBIIUIEHHOTO
MOMEILEHUSI OT Ta30lbLIEBBIX BHIOPOCOB Ha IpHUMeEpe JAepeBolepepadaThIBAlOIIETo IeXa C
IIOMOLIBIO aCIIUPALUOHHON CUCTEMBI.

bbb

KontpoabHasi padora Ne2 - no teme «IIpoexTupoBaHue cucTeM 3allIMThI pado4yero Mmecra
OT lymMa, BUOpaumii, u3aydeHuii. Pacder cucrem 3amMThl OT NOPaKeHHS JIeKTPUUYECKHUM
TOKOM»

Bapuant Ne 1
PaccunraTh XapakTepUCTUKHU aCIUPALMOHHON CUCTEMBI: TUAMETP BO3yXOBOJIOB, LINKJIOHA, TUII
BEHTUJISITOpA
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Puc. AxcoHoMeTprueckas cxema acupauoOHHON CUCTEMBI C OTCOCOM Bo3ayXa |
1 -2 — yyacTku ra30x0/10B; 3 — IUKJIOH; 4 — BEHTHWISATOP

Tabmuna. [TapameTpsl acUpaMOHHON CHCTEMBI.

Pacxon Jnuna Tun Temneparypa
BO3/IyXa, BO3JIyXOBOJIOB, | IMKIIOHA BO3ayXa, °C XapakTepUCTUKH MbUIN
M3/a M
CH, dl'lM; pH,
Q h I /v’ lgo MKM | Kr/M°
900 10 25 HH-15 22 3 1047 25 | 2200
Bapuant Ne 2

PaccuuTaTh XapakTEpUCTUKH aCIUPAMOHHON CUCTEMBI: JTUAaMETP BO3yXOBOJOB, LINKJIOHA, TUII
BEHTUJISITOPA

Puc. AxcoHomeTpuueckas cxema acCnupaluoOHHONW CUCTEMBI C OTCOCOM Bo3ayxa |
1 -2 — ygacTku ra30X0/10B; 3 — IUKJIOH; 4 — BEHTHIATOP

Tab6nuia. [TapameTpsl acnUpaiOHHON CHCTEMBI.

Pacxon Jnuna Tun Temneparypa
BO3JyXa, BO3JyXOBOJOB, | ILMKIIOHA BO3ayXa, °C XapaKkTepUCTUKU IIbLIN
M3/g M
CH; dl'IM! pna
Q l1 l2 /M3 lgos MKM | KT/M°
1200 12 7 I[H-24 26 2 |042| 15 | 2800

Yerubiii  onpoc mno TeMe «®Pu3dnyeckHe W XMMHYECKHE MeTOAbl OYMCTKH
NMPOMBIILICHHBIX BOA»

1. [lepepaboTka pacTBOPOB, COAEpPKAIIMX HOHBI TSKENBIX METAJUIOB C HCIOJIb30BAHHEM
XUMUYECKUX METOJ0B OYUCTKHU.
2. MexaHu3mbl MHIIEIUI000pa30BaHusl MPH KOAryisuuu. J{BOHHON 3JeKTpUYecKuil ciioil u

A3€Ta-IOTCHIIMAI. q)aKTopBI, BJIMAIOIIHUEC Ha IMPOLCCC Koaryjisanuuu: IpaBHIIO LHynLue-Fapz[H;
BJIMAHUC TUAPATHBIX CJIOCB.
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3. Craguu mporecca KoaryJsliuyd: pacTBOPEHHME KOAryJsIHTOB, J103MPOBAHME U CMEILIECHUE
pEareHTOB CO CTOYHOM BOJIOHM; XJIONMbEOOpa30BaHWE M OCAKICHUE XJIOMbeB. DakTopHI,
OIpEAEISAIONINE CKOPOCTh KOAryJIsIUH.

4. OcHoOBHbIE XUMHUYECKHE KOAryasHThL. [I[puHIMNHATBHBIE CXEMBI THIIOBOTO 000pYA0BaHUS.
Pacuer 103 KoarynsHTOB.

5. Metonel o0e33apakuBaHus CTOYHBIX Boj. IlomyueHue peareHToB, 00OpYyIOBaHHE,
CrocoObl MHTCHCU(DHUKAIIH TTpoIIecca.

6. Meroabl XMMUYECKOTO OCAXKJEHHUS BPEIHBIX NMpPUMECEH B CTOYHBIX BOAAX. YMATYeHUE
NPUPOIHBIX U CTOYHBIX BOJ: TEPMHUYECKHI METOJ; W3BECTKOBAHHE; UCIOJIb30BaHUE KapOoHATa
HATpHsl; OCAXICHUE KayCTUUECKOU COJ0M, OCAXKICHHUE ITPU HU3KUX U BBICOKUX TEMIIEpaTypax.

7. Meroasl XMMHYECKOM HEWTpaIM3allUM BPEIHBIX IIPUMECEM B CTOYHBIX BOJAX
(HeWTpanM3anus KHCIBIMU Ta3aMH, CMeUIeHHeM, (UIbTPOBAHUEM KHUCIBIX BOJA 4epes3
HEUTPAIM3YIOLIUE MaTEPHUAIIBI.

IIpumepsl TeM pedepatos:
[Tpupona 3arpssssromux arMocdepy BeuiecTs. Koyuonanoe cocTosiHue BEIECTBA.
[TosryueHue ¥ OYMCTKA IUCIIEPCHBIX CUCTEM
MonexynapHO-KMHETUUECKUE CBOMCTBA JUCIIEPCHBIX CUCTEM
A»5p03011, OnacHbIE 715 3/J0POBbSI.
Mertonbl 0TO0Opa npod U3 OKpyXKarolei cpeibl.
WMHauBuayanbHas 3aura OT a3pO30JICH.
VcnbiTanue GUIBTPOB JUIsl pECIUPATOPOB.
PaanoaktuBHBIE a3pO30IIH.
Mukpobrosnoruueckre a3po30IH.
TaGaunsrii apiM. [1oskapsl ¥ B3PHIBBI MBUICH.
ATMocdepHbIe 3arps3HeHus. 3arpsisHeHne Bo3ayxa AbiMoM. CMoT.
3aKOHOATEIbCTBA B 00JIACTH OXpaHbl BO3LYLIHOIO OacceiiHa.
Mertoap! yaaneHus ra3000pa3HOro KOMIIOHEHTa: abcopOius, ancopOIus U CKUraHue.
AdpOaMHAMHYECKOE COITPOTUBIIEHUE CPENIBI IBUIKEHUIO YACTHIL.
[TeineocaguTeNbHbIE U HHEPLIMOHHBIE YIOBUTEIIH.
OunbTpOBaHKE C TOMOIIBIO BOJIOKHUCTBIX (DHIIBTPOB.
VYnaBnuBaHMe YacTUIl B MOKPBIX CKpyOOepax.
OuncTKa ra3oB B 3J1€KTpOPUIbTPax.
Arnomepanys 4yacTull Ipu OPOYHOBCKOM JBUKEHHH.
YBenuueHne CKOpOCTH arJIOMEPALUY IPY NEPEMEILINBAHNN.
YckopeHue arioMepanuy ¢ MOMOIIbIO 3BYKOBBIX BOJIH.
Tepmuueckoe ocaxacHue.
OcaxieHue B CJI0€ CO CTallMOHAPHON HAOWBKOM.
[TeeynaBiaBaHUE B IICEBIOOKUKEHHOM CIIOE.
Pa3znenenue yacTuil B MarHUTHOM TIOJIE.
OKOHOMHKA OYUCTKU IPOMBILUIEHHBIX I'a30B.
27. CocTaB, CBOWCTBA, KJIACCHU(HUKAIWS 3arps3HEHUH M YCIOBUS BBITYCKa CTOYHBIX BOJA B
BOJIOEMBI.
28. Boma B mpupome. XapakTepHCTHKAa W METOJABI HCCIeNoBaHHsS CTOYHBIX BojJ. CocraB m
CBOIICTBA CTOYHBIX BOJ.
29. Metoasl UcClIEqOBAHUA CTOYHBIX BOJI.
30. Knaccudukanus, MeToapl KaHAJIM30BAHUS W OYHUCTKH CTOYHBIX BOJI XHUMHUYECKHX
IIPOU3BO/ICTB.

CoNoOA~WNE

NNNNNNNNNNRPRPRRRRRERRRRE R
SURARWONPFPOOONORWOWNEO

3ayeTHO-3K3aMeHAMOHHbIE MATEPHUAJIbI IJIsl IPOMEKYTOYHOM aTTecTanum (IK3aMeH)
Bonpoce! /11 NOATOTOBKH K YK3aMeEHY
1. Kak 3By4uT OCHOBHOI1 3aKOH TEIJIONPOBOJHOCTH?
2. Kak paccunrtath TEMI0BOM MOTOK Y€PE3 MIIOCKYIO CTEHKY?

12



3. Kak paccunrtarh TemnoBoil NOTOK yepe3 HUIMHAPUUECKYIO CTEHKY?

4. Kakue coBpemeHHBIE TEIUIOM3O0JIALMOHHBIE MaTepuaibl BaM H3BECTHbI? OnuIIMTe UX
CBOMCTBA.

5 Kak paccunrtarh TEmioBoi MoToK uepe3 Tejao ¢ BHYyTPEHHUM UCTOYHHKOM Teruia?

6 B xakoM nopsiike mpoBOJSAT a3POJMHAMUYECKHUI pacyeT aCIUpPAllMOHHON CUCTEMBI?

7. KaxoB nopsiok pacuera akyCTU4eCKOro dKpaHa?

8 Kak mpoBoAT mpoeKTHPOBaHUE 3BYKOIOTIIOMIAIOIICH OOIUITOBKU?

9. Kak ocymiectBisiercs pacuer ¥ mog00p 3ByKOU30JIUPYIOLIEH CTEHBI C ABEPbIO?

10.  KaxoB mopsaok pacuera BUOPOH3OIUPYIONINX OCHOBAHUN?

11.  Kakum 00pa3om pOBOAUTCS pacyeT 3alIUTHOTO 3a3eMJICHHs 000py10BaHUsA?

12. B ueM 0COOCHHOCTH MPOCKTHUPOBAHUS 3AIIUTHOTO 3aHYJICHUS?

13.  KakoB nopsaok pacuera BO3AYIIHO-TEIUIOBON 3aBEChI?

14. Kak mnpoucxoauT pacueT W  TNPOCKTUPOBAHHE  HCKYCCTBEHHOTO  OCBELICHHSA
MPOU3BOACTBEHHBIX MOMEILICHUH ?

15.  Kakumu cBoiicTBaMu 00J1adar0T MbLIH?

16.  Kakue cBoiicTBa BO/IbI OTHOCATCA K (PU3NYECKUM U XUMHUECKUM?

17.  Kakue OCHOBHBIE XapaKTEpUCTHKH Ka4eCTBA BOJIbI UCTIOIB3YIOTCS B IIPOMBIIIUIEHHOCTH?
18.  Kakum crnocob6oM OCyIIecTBIsIETCS OYHCTKA CTOYHBIX BOJ OT KPYINHOAHUCHEPCHBIX
npumecei?

19.  Kak ocymecTBisieTcst nepepadoTKa pacTBOPOB, COAEPKAIINUX MOHBI TSKEIbIX METAIJIOB C
UCTIOJIb30BAHUEM XMMHYECKHX METO/IOB OYHCTKU?

20.  Yto ecTb MeXaHU3Mbl MULIEIUIO00PA30BaHUS IPH KOAT YA ?

21.  Yro Takoe ABOWHOMU IIEKTPUUIECKHIA CIIOH U A3eTa-TIOTECHIIHAN?

22.  Kakue ¢axTopsl BIUAIOT Ha mporecc koaryisuuu: npasuio Hlynsue-I'apau; BiusHue
TU/IPATHBIX CJIOEB?

23.  Kakue cymiecTByIOT CTaJluy MpoLecca Koaryasnuu?

24.  Kakue (pakTopsl ONMPENENsIOT CKOPOCTh KOATYIISIIIAN?

25.  Kakue oCHOBHbIE XMMHYECKHE KOaryJasHTbl Bam n3BecTHbI?

26.  Kak mpou3BOIUTCS pacyer 103 KOaryasHTOB?

27.  KakoB MexaHHM3M BO3JeHcTBUS (IIOKYISTHTOB?

IIpumep 3Kk3aMeHALMOHHBIX OHJIETOB
®denepajbHOE rocy1apcTBeHHOE 0I0/1KeTHOe 00pa3oBaTe/ibHOe YUpeKIeHHe
BbICIIET0 00pa30BaHUsA

«Ky0aHckuil rocy1apcTBeHHbI YHHBEPCHTET»
TexHocdepHas 6e30MacHOCTb

DKosornyeckas U MpOMBbIIUIeHHas! 0€30MacHOCTh
Kadenpa puznueckoit xumun

Jucuuniauna «Pacyer U npoeKTUpPOBaHUe cHCTeM o0ecneyeHns 0e30aCHOCTI)

DK3aMeHANOHHBIN Omiaer Ne 1

1 Kaxk 3BydnT OCHOBHOM 3aKOH TEIUIONPOBOJIHOCTH?

2. Kak paccunrarh TEII0BOI MOTOK Uepe3 MIIOCKYIO CTEHKY?

3 3amaua

3aBenytomias kaheapoit N.B. ®anuna
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Kputepun oneHuBanus pe3yibTaToB 00y4eHuUs!

OueHka Kpurepuu onieHnBaHus 1o 3K3aMeHy

OLICHKY «OTJIMYHO» 3aCIyKUBAET CTYACHT, OCBOMBIINM 3HAHUS, YMEHMUS,
KOMIIETEHIIMH U TEOPETUYECKHIA MaTepral 0e3 MpoOesIOB; BHITTIOTHUBIIHNHA
BCE 3aJjaHusl, MPEeIyCMOTPEHHbIE Y4YEeOHBIM IIJJAHOM Ha BBICOKOM

Beoicokuit KayeCTBEHHOM YPOBHE; MPAKTHUYECKHE HABBIKM NPO(ECCHOHATBHOTO
YPOBEHB «5» MIPUMEHEHHSI OCBOEHHBIX 3HaHUI chopmupoBanbl. CTyIeHT CBOOOIHO
(oTHM4HO) BJIQICET TEOPETUYECKUM MaTepualioM (3HAaeT KaK OCHOBHBIE, TaK H

crieln(pruYecKkre CHHTETUYECKHE METO/IbI, a TAK)KE MEXaHU3Mbl OCHOBHBIX
peakimii) ¥ Crnoco0eH CaMOCTOSTEIbHO PEHIMTh 3K3aMEHALMOHHYIO
3ajauy

OLICHKY «XOPOWIO» 3aCIy’KUBAa€T CTYJEHT, NPAKTUYECKU IOJHOCTHIO
OCBOMBILUI 3HaHUS, YMEHUs, KOMIIETEHIIMH U TEOPETUUECKUI MaTepual,
y4eOHbIe 3a/laHusl HE OLICHEHBbl MAKCHMaJbHBIM YHCIOM OaijoB, B

Cpennuii
yPOBEHD OCHOBHOM C(OpPMUpOBaji MpakTHUeCKUe HaBbIKU. CTYIEHT XOpOILIO
(xopouIo) BJIQJICET TEOPETUYECKUM MAaTepHajoM, 3HaeT 0a30BbIe CHHTETHUYECKHUE
METOJIbl U UMEET NIPEJICTABICHUE O MEXaHU3MaX OCHOBHBIX CHHTETUYECKH
BAYKHBIX pEaKLMi, COCOOEH CHPaBUTHCSA C dK3aMEHAIIMOHHOM 3amayeit
IIPY HE3HAYUTEJIBHOM IIOMOIIU CO CTOPOHBI IPENOIABATENS
OLICHKY «Y/OBJIETBOPHUTEJBHO» 3aClly’)KUBA€T CTYAEHT, YaCTUYHO C
npobenaMM  OCBOMBUIMM ~ 3HAHUSA,  yMEHHs, KOMIETEHUUH U
H . TEOPETUUECKUIM MaTepuai, MHOTHE yuyeOHbIe 3a/1aHus JINOO HE BBIMOIHUII,
yp(())r;(e)::,BzP:) aM00 OHM OIIEHEHBl YHUCIOM OaioB OJU3KUM K MHUHHMMAaJIbHOMY,
(yA0BICTBOPHTE HEKOTOpbIE MPAKTHUYECKHE HaBbIKU HE copmupoBaHbl. CTyAEeHT 3HaeT
TbHO) 0a30Bble CHHTETHYECKHE METOAbI, OJIHAKO IUIOXO pasﬁinpaeTc;I B
cnenn(UIeCKuX METoJaX M MEXaHW3MaxX OCHOBHBIX PEAKIHH, C TPYIOM
CIIPABJIETCS C DK3aMEHALIMOHHOW 3aJa4yel IPU CYHIECTBEHHON IIOMOIIH
CO CTOPOHBI IPETOIABATENS
OLICHKY  «HEYHOBJICTBOPHUTEJIbHO»  3acly)KUBaeT  CTYACHT, He
. | OCBOMBIIMI 3HaHMSI, yMEHHUSI, KOMIETEHIIMH U TEOPETUUECKUI MaTepual,
MuHUManbHbINA
YPOBEHb 2 y4yeOHble 3aJaHMsd HE BBIIOJHWJ, MPaKTHUYECKHE HaBBIKM He
(HeyOBICTBOPH chopmupoBanbl. CTyIAEHT He CHOCOOEH pEelIUTh 3K3aMEHAI[MOHHYIO
TeNBHO) 3aJa4y JaXe C IOMOIIBI0 IpernojaBaTels M IUIOXO  BIAACET

TEOPETUUECKUM MaTepuasioM (HaOII0Ial0TCsl CYIIECTBEHHbBIE OIIMOKH
pH 00CYXJIeHNN 0a30BBIX CHHTETUYECKHX METOJIOB)

Kputepuu oneHuBaHusi KOHTPOJIBLHBIX padoT

OrneHKa «OTJMYHO» BBICTABISIETCS, €CIHU CTYASHT BBIMOJHUI paboTy 0e3 ommboK u
HEJIOYETOB, JIOMYCTHII HEe 00JIee OJJHOTO HEeI0UYETa.

OreHKa «X0pOIIOY», €CIIU CTYIEHT BBIMOIHII PaboTy MOJHOCTHIO, HO JOMYCTHII B HEH He
OoJiee 0THOM HErpyOOii OITMOKY M OJTHOTO HEJ04UeTa, WM He 0ojiee IBYX HETOYETOB.

OrneHka «yI0BJIETBOPHUTEIBHO», €CIH CTYJICHT MPAaBWILHO BBIMIONHUI HE MEHee
MIOJIOBUHBI PA0OTHI WJTH JOMYCTUI HE 0oJiee IBYX IPyOBIX OMIMOOK, MJIH HE OoJiee 0OHOU rpy0oit
¥ OJIHOM HerpyOoil OIMOKH ¥ OJTHOTO HEJA0YETa, UK He OoJiee IBYX-TPEeX HErpyObIX OMUOOK, I
OJIHOI HerpyOoil OIMOKM M TpeX HEAOYETOB, WIH MPU OTCYTCTBUHU OIIMOOK, HO MPU HAIUYUU
YeThIPEX-TSITH HEJOUETOB, TUIOX0 3HAET TEKCT MPOU3BEACHMSI, TOMYCKAET HCKaKeHHE (HaKTOB.

OHCHKa CHEYTOBJETBOPUTEIBHO», €CJIIN CTYJACHT AOITYCTUII YUCIIO OILIIMOOK U HEA0YCTOB,
MPEBOCXOIAIIEe HOPMY, IPU KOTOPOI MOKET OBITH BHICTABJICHA OIIEHKA «3), UIIH €CITU MPaBUIHHO
BBITIOJTHHUJI MECHEC ITOJIOBUHBI pa6OTBI.
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Kputepunu oneHuBanus pedeparon

O1eHKa «OTJIUYHO» — BBIITOJHEHBI BCe TPEOOBaHMS K HANMCAHWIO M 3allUTe pedeparta:
o0o3HaueHa mpobiieMa U 00OCHOBAaHA €€ aKTYaJIbHOCTb, CIeNaH KPAaTKUW aHAIU3 pa3IM4YHbIX
TOYEK 3PCHUS Ha pacCMaTPUBAaEMyI0 MPOOJIEMY W JIOTUYHO H3JIOKEHA COOCTBEHHAS MO3MIIHSA,
c(OpMyIIMPOBAaHBl BBIBOJABI, TE€Ma PACKPHITA IOJHOCTBHIO, BBIACPKAH O00BEM, COOIIOICHBI
TpeOOBaHUSI K BHEIMIHEMY O(OPMIICHHIO, JaHbl TPABWIBHBIC OTBETHI Ha JIOTIOJHUTEIIBHBIC
BOTIPOCHI.

O1eHKa «XOPOII0» — OCHOBHBIC TPeOOBaHUS K pedepary U €ro 3alliTe BBIITOJIHEHBI, HO
[P ATOM JIOMYIICHBI HEIOUEThl. B 4aCTHOCTH, UMEIOTCS HETOYHOCTH B U3JIOKEHUU MaTepHaa;
OTCYTCTBYET JIOTHYECKasi IMOCIICAOBATEILHOCTh B CYXJICHUSX; HE BhIIEp)KaH o0beM pedepara;
UMEIOTCS YITYIIEHUS B 0(QOPMIICHUH; HA JIOMIOJHUTEIIbHBIE BOMTPOCHI TIPH 3aLTUTE JaHbl HETIOTHBIE
OTBETHI.

OreHKa «y/10BJI€TBOPUTEIBHO)» — UMEIOTCS CYIIIECTBEHHBIE OTCTYIUICHHUS OT TPeOOBaHUN
K pedepupoBannto. B 4acTHOCTH, TeMa OCBENICHA JIMIIb YACTUYHO; JIOMYIICHBI (haKTUYECKUE
OIMMOKK B COJAEpKaHUU pedeparta WM MPH OTBETE HA JOMOIHHUTEIbHBIC BOMPOCHI, BO BpPEMs
3alIUThl OTCYTCTBYET BBIBOJI.

OrneHKka «HEYI0BJIETBOPUTEIBbHO» — TeMa pedepaTa HE pacKpbiTa, OOHAPYKHUBACTCS
CYIIIECTBEHHOE HETIOHMMAaHHUE MPOOIJIEMBI.

Kpurepun nudg¢epenunpoBanHoii oneHkn pedepara

Kpurepnu onenku MaxkcuMmanbHasi OlleHKa B bajuax
JIOTHYHOCTH U3JI0KEHUS 3
PackpeiTue Tembl 3
Hcnonb3oBanue mmpokoi nHGOpMalnoHHON Oa3bl 3
Hanuuue coOCTBEHHBIX BBIBOAOB, 0000IICHMI, 3

KPUTHYECKOTO aHaIN3a
Co0J1ro/IeHUE NTPaBIJI IIUTUPOBAHMSI
[IpaBmiibHOCTH OhOpMIIEHUS
Uroro: 15

13-15 6annoB — OTIMYHO;

10-12 6annoB — XopoIio;

8-9 6ayIoB - YIOBJICTBOPUTEIIHLHO;

0 GanoB — HEYOBIETBOPUTEIHHO.

N

[

Kpurepun onieHuBaHus pe3y/ibTaTOB YCTHOIO OIIpOca

OneHka «xopouwto» CTAaBUTCS, €CIOU CTYIEHT NAeT OTBET, YIOBJIECTBOPSIOLUIMI TEM K€
TpeOOBaHUSAM, YTO M JJIsI OIEHKH «OTIMYHO», HO JIOMyCKaeT 1—2 OmuOKH, KOTOpBIE CaM K€
UCTIpaBIISET, U 1—2 HepoueTa B MOCIEeI0BATEIbHOCTH U SI3bIKOBOM O(OPMIICHHH HU3JIaraeMoro.

OneHka «yooeniemeopumenbHo» CTaBUTCS, €CIU CTYAEHT OOHAapyKHMBaeT 3HAHHUE U
MIOHMMAaHHUE OCHOBHBIX IIOJIO’KEHUH TaHHOM TEMBI, HOT U3JIaraeT MaTepraj HEMOJIHO U JOITYCKaeT
HETOYHOCTH B OIpeIeJICHUH OHATUI WX GOPMYITUPOBKE MPABUIT; HE YMEET TOCTATOUYHO IITyO0KO
U JI0Ka3aTelbHO 00OCHOBATh CBOM CYXJIEHHUS M MPUBECTU CBOM MPUMEPHI; M3JIaraeT MaTepual
HEIOCJIEI0BaTENbHO U IOMYCKAET OLIUOKHU B SI3bIKOBOM O(OPMIIEHUH U3JIaraeMoro.

O1eHka «HeyooenemeopumenbHo) CTaBUTCS, €CIIU CTYJCHT OOHApYXHBAaeT HE3HAHUE
OonbIIeld YacTH COOTBETCTBYIOLIETO BOMNpoOca, JOMycKaeT oOMmHMOKH B  (HOPMYIHPOBKE
OTpeNieNIeHu W MpaBMJI, MCKAKAIOIIME MX CMBICH, OECIOpSJ0YHO U HEYBEPEHHO M3JIaraet
matepuan. OneHka «2» OTMEYaeT TaKue HEJOCTaTKU B IOATOTOBKE, KOTOPBIE SBIISIIOTCS
CEPbE3HBIM NPEMATCTBUEM K YCIIEIIHOMY OBJIAJICHHUIO IIOCIEAYIOIINM MaTepHaJIOM.
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5 IlepeyeHb y4eOHOM JUTEPATYPhI, HHPOPMALMOHHBIX PECYPCOB M TEXHOJIOTHil

5.1 YueOnasi iutepatypa

1. Beromkun, A. I'. UrmxenepHas 3amuTta BOJAHOU cpefbl [ TekcT]: yaeOHoe mocobue
JUISL CTYJI€HTOB BY30B, OOYYalOIIMXCS 10 HAIPaBJICHHWIO MOATOTOBKM "3allluTa OKpY’Karolei
cpenst" / A. I'. Beromkus. - Cankt-IlerepOypr; Mocksa; Kpacnomap: Jlans, 2014. - 415 c.

2. Jmutpenko, B.I1. Ynpasienue skojornyeckod 0e30macHOCThIO B TexHOC(hepe
[DnexTpoHHBIH pecypc]: yueb. mocooue / B.I1. JImurpenko, E.M. Meccunesa, A.I'. detncoB. —
OnektpoH. naH. — Cankr-IlerepOypr: Jlams, 2016. — 428 c. — Pexum gocryna:
https://e.lanbook.com/book/72578

3. C.B. benoB. be3onacHOCTh KU3HEAECATEIBHOCTH U 3alllUTa OKPYXKAIOIIEH Cpelibl
(Texnocdepnas 6ezomacHocTh). M3narensctBo: FOpaiit, 2011. — 680 c.

4, 3uranmH, M.I". [IpoekTupoBaHue anmnapaToB MbLICTa300YUCTKU [ DICKTPOHHBIN
pecypc]: yae6noe mocooue / M.I'. 3uranmun, A.A. Konecauk, A.M. 3uradmuH. — DJICKTPOH.
nan. —  Cankr-IlerepOoypr: Jlamp, 2014. — 544 c¢. — Pexum noctyma:
https://e.lanbook.com/book/53696

5. MopaueBckuii, A.I'. TepMoanHaMHYeCKHUE pacueThl B XUMHH M METALTypruu
[DnexTpoHHEIH pecypc]: yaebHoe mocodue / A.I'. Mopauesckuii, 1.b. Cnagkos, E.I'. ®upcosa.
— Omnektpon. ngaH. — Cankr-IlerepOypr: Jlawp, 2018. — 208 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/104851

6. Hapeimkun, JI.I'. PaBHoBecust B pacTBopax anekTpoiuToB. Pacyersl ¢ Mathcad
[DnexTpoHHBI pecype]: yueoHoe mocodue / JI.I'. Hapermkua, M.A. Ocuna, B.®. OukoB. —
OnektpoH. pan. — Cankr-lIlerepOypr: Jlawp, 2018. — 180 c¢. — Pexum poctyna:
https://e.lanbook.com/book/101866

5.2 Ilepuoguyeckue JuTepaTypa
1. Basel nannsix kommnanun «Mct Beroy» http://dlib.eastview.com
2. OnekrponHas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 HHTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe mNpodeccHOHATIbHBbIE 0a3bl
AAHHBIX 1 HMHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI

DJ1eKTPOHHO-0ubIMoTeuHbIe cucTeMbl (IBC):

1. B3BC «IOPAUT» https://urait.ru/

2. OBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK .ruy» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHblie 6a3bl JAHHBIX:

1. Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/

3. XKypuanst uznarenascrea Wiley https://onlinelibrary.wiley.com/

4, Hayunas snexkrponnas 6udnuorexa (HOb) http://www.elibrary.ru/

5. [TonHOTEKCTOBBIE apXMBBl ~ BEAYIIMX 3alaJHbIX HAYYHBIX JKYypHaJIOB Ha
Poccwuiickoit miatpopme Hayunsix xypHanoB HOMKOH http://archive.neicon.ru

6. HanmonansHas snekTpoHHass OuOnuoreka (IOCTynm K DJIEKTPOHHOW OMOIHMoTeke
nuccepraiuii Poccuiickoit rocynapcrsennoi oubmuorexu (PI'B) https://rusneb.ru/

7. baza manmpix CSD KemMOpHmKCKOTo MEHTpa KpUCTALIOTpaQHUUEcKHX TaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

8. Springer Journals: https://link.springer.com/

9. Springer Journals Archive: https://link.springer.com/

10. Nature Journals: https://www.nature.com/

11. Springer Nature Protocols and Methods:

https://experiments.springernature.com/sources/springer-protocols
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https://e.lanbook.com/book/72578
https://e.lanbook.com/book/53696
https://e.lanbook.com/book/104851
https://e.lanbook.com/book/101866
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols

12. Springer Materials: http://materials.springer.com/

13. Nano Database: https://nano.nature.com/

14. Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

15. "Jlekropuym TB" http://www.lektorium.tv/

16. YuuBepcuterckas uadopmarmonnas cuctema POCCHUS http://uisrussia.msu.ru

NudopmannoHHble CIPABOYHbIE CHCTEMbI:
KoncynbranT [lntoc - cipaBoyHasi mpaBoBasi cucteMa (JOCTYII IO JIOKAJTbHOM CETH C
KOMIThIOTEPOB OUOIMOTEKH ).

Pecypcsl cB0GOAHOTO J0CTYNA:

1. Ku6epJlenunka http://cyberleninka.ru/;

2. AMepHKaHCKas maTeHTHas 0a3a gaHHbIx http://www.uspto.gov/patft/

3. MuHHCTEpCTBO HAyKM U BhICIIero oOpa3oBaHus Poccuiickoit ®enepamuu
https://www.minobrnauki.gov.ru/;

4, ®denepanbHblil mopran "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

5. Wudopmanmonnas cucrema "EnuHoe OKHO JocTynma K 00pa3oBaTelbHBIM
pecypcam" http://window.edu.ru/;

6. Enunas komnekiuss 1udpoBbeIX  00pasoBaTenbHBIX pecypcoB  http://school-
collection.edu.ru/ .

7. City»x0a TeMaTHYeCKHUX TOJIKOBBIX clioBaper http://www.glossary.ru/;

8. CnoBapu u sHnuKIONeauK http://dic.academic.ru/;

9. O6pa3oBarenbHbIi mopran "Yueba" http://www.ucheba.com/;

10. 3akonomnpoekt "O6 obpazoBanuu B Poccuiickoii @enepanun'. Bonpocs! U 0TBETHI

http://xn--273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBIC JJIeKTPOHHbIC oOOpa3oBaTe/ibHble M HMH(QOPMAIMOHHBIEC pecypchl

KyoI'Y:

1. ONEeKTPOHHBIN Karajor Hayunoii 6ubnuorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. OneKTpoHHas oubnmoreka TPYIOB YUEHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MoayJIbHOTO JUHAMUYecKoro ooyuenus http://moodle.kubsu.ru

4. ba3a ydeOHBIX IUIaHOB, Yy4€OHO-METOJMYECKUX KOMILJIEKCOB, MyOIMKaluh Hu
koH(pepenmmii http://infoneeds.kubsu.ru/

5. bubnunoreka wuHOpManMOHHBIX  pecypcoB  Kadeapsl  MHGOPMALMOHHBIX
oOpazoBarenpHBIX TeXHOMOTHH http://mschool.kubsu.ru;

6. OnekTpoHHbIN apxuB nokymenToB KyoI'Y _http://docspace.kubsu.ru/

DneKTpoHHBIE O00pa3oBaTeNbHBIE pecypchl Kadeapsl HH()OPMAIMOHHBIX CHCTEM U
TexHosioruil B oopazoBanuu Kyol'Y u nayuno-meroaudeckoro xxypraia "[IIKOJIbBHBIE T'OJIbI"
http://icdau.kubsu.ru/

6 MeTtoauyeckue ykazanus JJis1 00y4aIIMXCS 110 OCBOCHUIO TUCHMILIUHBI (MOYJIf1)

VYcenemHoe OCBOCHME IUCLMIUIMHBI IMPEANOJIaracT akTUBHOE, TBOPYECKOE YYacTHe
CTYJEHTA ITyTeM IJIAHOMEPHOM, MOBCEIHEBHOM pabOTHI.

Texymuii KOHTPOIb 3HAHUN OCYIIECTBIISIETCS Ha KaXXOM JIEKIIMOHHOM U MPAKTUYECKOM
3aHsaTUHU. MToroBas opma KOHTPOJIS — DK3aMEH.

OO0uue pekomeHnaanun

N3yuenne AUCIUIUIMHBI CeAyeT HaYMHATh C MPOpabOTKH paboueil mporpaMmbl, 0co0o0e
BHUMaHUE, YAEISIs LENsIM U 3a7auaM, CTPYKTYpe U COIEPKAHUIO Kypca.

HNmeetcs anekTpoHHAs BEpCHS JEKIIMN IO JaHHON JUCHUTUIMHE.
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OcHoBHO# Qopmoii 00yUeHHS CTYIEHTOB SIBIISIETCS CAMOCTOSITENbHASI padoTa Hall
yueOHbIM MaTepuasoM. [Iporecc u3yueHus: AUCUUIIIIMHBI COCTOUT U3 CIAEAYIOUINX TAMOB:

1 IIpopaboTka TEOPETHUYECKOro MaTepHaja I10 PEKOMEHJOBAaHHBIM Y4eOHHKAM U
KOHCIIEKTaM JICKIUI, IPEIOCTAaBICHHBIX MIPEIIOIABATENIEM B JIEKTPOHHOM BUJIE.

2 BhINOJHEHUE CaMOCTOSITETIBLHBIX PadoT.

3 Cnaum 3K3aMeHa B YCTHOM WJIM MHUCbMEHHOM GopMme (10 YCMOTPEHHIO MpernogaBaTers).

Padora ¢ koHcnekToM Jekumii. [[pocMoTpuUTe KOHCIIEKT Cpa3y MOCE 3aHATUN, OTMETHTE
MaTepual KOHCIIEKTa JIEKINI, KOTOPbIN BbI3bIBAET 3aTpyAHEHUs A1 noHuMaHus. [lonbiTalitech
HAlTH OTBETHI HAa 3aTPYJHUTENIbHBIE BOIPOCHI, UCIOJIb3YsI PEKOMEHIYEMYIO JUTepaTypy. Eciau
CaMOCTOSITENILHO HE y/1aJ0Ch pa3o0parbcs B MaTepuaie, chopmMyaupyiiTe BOIpockl U 00paTuTech
3a IIOMOIIBIO K MPETNOaBaTeN0 Ha KOHCYIbTAIUU WK OJvKaiiei tekiuu. PerynsapHo oTBoguTe
BpeMs1 111 IOBTOPEHUS MPONJEHHOr0 Marepuaa, IpoBepsisi CBOM 3HAHUS, YMEHUS U HABBIKU 110
KOHTPOJIbHBIM BOIIPOCAM.

Jleknuu. Meroauka 4yTeHus JeKIUM. JIeKInN IBIAIOTCI OJHUM M3 OCHOBHEIX METOIOB
00y4eHHUs 110 TUCLUIUIMHE, KOTOPbIE TOJKHBI PEIIaTh CIEAYIOIINE 3aJaun:

- M3JI0KUTh BaXKHEHIIMI MaTepuan Mporpammbl Kypca, OCBELIAIOLINNA OCHOBHbBIE
MOMEHTHI;

- pPa3BUTh y CTYACHTOB MOTPEOHOCTh K CaAMOCTOSITENIbHON paboTe Haa yueOHOU U
Hay4YHOM JIMTEPATypPOU.

['maBHOW 3amaveil KaKIOW JIEKIUU SIBJISIETCA PACKPBITHE CYIIHOCTH TEMbI M aHAIU3 €€
[JIAaBHBIX MOJIOKEHHI. PeKkoMeHyeTcss Ha NepBOMl JEKUHUU JOBECTH A0 BHUMAHHUS CTYJIEHTOB
CTPYKTYpY Kypca M €ro pasfeibl, a B JaJbHEHIIEM YKa3bIBaTh HaUal0 KaXkJ10Tro pasjiena, CyTh U
€ro 3a/1a4, a, 3aKOHYMB U3JI0KEHHE, TOABOIUTH UTOT MO 3TOMY pa3Jieiy, YTOObI CBS3aTh €ro CO
cnenyromuM. ConepkaHue JeKUMHA ompenensiercss paboueit mporpammoit kypca. Kpaiitne
JKeJIaTeIbHO, YTOOBI KaXKaas JIEKIUsl OXBaThlBajla U MCUEpIbIBaia ONpEeIeHHYI0 TeMY Kypca U
npezcTaBisiia co00i JOTHUECKH BIIOJIHE 3aKOHYCHHYIO paboty. Jlydine COKpaTUTh TeMy, HO HE
JIOIyCKaTh NIEpPEpPhIBA €€ B TAKOM MECTE, KOI/1a OCHOBHASI MJIEs €11€ OJIHOCThIO HE PACKpBhITa.

IIpakTuyeckne 3aHsaTUs (cemuHapsbl). [loaroroBka K NPAKTUYECKUM 3aHATHUIM
(cemMuHapam) COCTOUT M3 HECKOJIBKHMX 3TAIlOB:

- MIOBTOPEHUE M3YYEHHOIrO Marepuana. [ 3TOro MCHojab3yHOTCS KOHCIEKTHI JIEKIIHH,
PEKOMEHI0BaHHAs! OCHOBHAs U JIOTIOJIHUTEIIbHAS JINTEPATYPA;

- yri1yOJieHre 3HaHUi 10 TeMe.

Ha npakTtuyeckux 3aHATHSX (CeMHMHapax) TIPUBETCTBYETCS aKTUBHOE YydacTue B
00CYX/IeHUN KOHKPETHBIX CUTyallld, CIOCOOHOCTh HAa OCHOBE IMOJYYEHHbIX 3HAHUN HAaXOAWUTh
HauOonee >(PQEeKTUBHbIE pEIIeHUS MOCTaBIEHHBIX NpPoOJeM, yMETh HAXOAWUTh MOJE3HBIN
JIOTIOJTHUTEIIBbHBIN MaTepUa 110 TEMATUKE 3aHATHH.

B mporecce moAroToBKM K NPAKTUYECKUM 3aHATUSAM (CEMHHapaM) pPEKOMEHIyeTcs
B3alMHOE OOCYXJIEHHE MaTepuajia, BO BpeMs KOTOPOro 3aKpEeIUISIOTCS 3HaHMs, a TaKke
npuoOpeTaeTcs MPaKkTUKa B U3JI0)KEHUU U Pa3bsICHEHUH MOJYyYEHHBIX 3HAHUH, pa3BUBAETCS PEUb.
[Ipu HEOOXOIMMOCTH CleyeT oOpalmatbcst 3a KOHCYJbTallMed K mpenonaaBatento. Mas nHa
KOHCYJIbTAIINI0, HE0OOXOIMMO XOPOLIO MPOAYMaTh BOIPOCKI, KOTOPbIE TPEOYIOT pa3bsicHeHus. B
IpOLecCe TBOPYECKOTO OOCYKIACHHS M JUCKYCCHU BbIpaOaThIBAIOTCS YMEHMSI M HaBBIKU
MCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS JJIS1 PEILIEHUS IPAKTUYECKUX 3a/1a4.

Kputepuu oniennBanust paboThl Ha IPAKTHUECKUX 3aHATUAX (CEMUHApaXx):

— IPaBWJIBHOCTh OTBETA IO COJAEPKAHUIO 3a/1aHus (YUUTHIBAETCS KOJIMYECTBO U XapaKTep
OIIMOOK MpHU OTBETE);

— MOJHOTA ¥ TIyOMHA OTBETa (YYUTHIBACTCS] KOJUYECTBO YCBOCHHBIX (DAKTOB, MOHITHH U
T.1L.);

— CO3HATEILHOCTh OTBETa (YUUTHIBAETCS TOHUMAHUE M3JIaraéMoro MaTepuana);
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— JIOTHKAa W3JIOKEHUA MaTepuana (y4UTHIBACTCA YMEHHME CTPOUTh LIEJIOCTHBIMH,
NOCJIEA0BATENbHBIN paccKa3, PAMOTHO OJIb30BATHCA CHEUAIBHON TEPMUHOJIOTHUEN);

— PaLMOHAJIBHOCTh HCIIOJIb30BAaHHBIX NPHUEMOB U CIIOCOOOB pEIICHHsS] MOCTaBICHHOM
yueOHOI 3a1a4uM (YIUTHIBAETCSI yMEHHE HCIIOJIb30BaTh HanboJee mporpeccuBHble U 3(hpeKTUBHbIE
CIIOCOOBI TOCTHXKEHHUS LIENH);

— CBOEBPEMEHHOCTh H JS()PEKTUBHOCTH WCIIOJIB30BAHUS HAMNISAIHBIX MOCOOWHA W
TEXHUUYECKUX CPEICTB IIPU OTBETE (YUUTHIBAETCSI FPAMOTHO U € TIOJIb301 IPUMEHATH HAIJISIHOCTD
Y JIEMOHCTPALIMOHHBIHN OIBIT P YCTHOM OTBETE);

— UCIOJIb30BaHUE JOTOIHUTEIBHOTO MaTepuana (00s3aTelIbHOE YCIOBUE);

— paIMOHAIBHOCTh MCIOJIb30BAHUSI BPEMEHH, OTBEIEHHOIO Ha 3a7aHue (He omolpsercs
3aTSIHYTOCTb BBIIIOJIHEHUS 3aJjaHUsl, YCTHOTO OTBETa BO BPEMEHH, C yUYETOM HHAMBHUAYAJIbHBIX
O0COOEHHOCTEH CTYJICHTOB).

Metoauka Hanucanus pedeparoB. Hanmcanue pedepara siBisercss ogHod u3 dopm
0o0y4eHHUs CTYIEHTOB, HAMPaBICHHOW Ha OPraHU3aIMIO U MOBBIIIEHNUE YPOBHS CAMOCTOSTEIIbLHOM
paboThI CTYACHTOB; OJAHOH W3 (GOpM HAyYHOUW PaOOTHI CTYACHTOB, LEIbIO KOTOPOH SIBISCTCS
pacuMpeHre HayqYHoro Kpyro3opa CTyJeHTOB, 03HAKOMJICHHE C METO/I0JIOTHEH HAYYHOTO IIOUCKA.

OcHOBHBIC 337a4YMl CTyJAEHTAa NpPU HAMHMCaHUHM pedepara: ¢ MaKCHMAaIbHOW MOIHOTON
UCIIOJIb30BATh JIUTEPATYpy MO BHIOpaHHON TeMe (KaKk PeKOMEHIYyeMYI0, TaK U CaMOCTOATEIbHO
noJ00paHHyI0) AUl NPAaBWIBHOTO TOHMMAHHWS AaBTOPCKOW MO3HMIMHU; BEpHO (0€3 HCKaKeHUs
CMBICTIa) IepeaaTh aBTOPCKYIO MO3UIUIO B CBOEH paboTe; YCHUTH AJIs Ce0S U U3JI0KUTh PUIHHBI
CBOET0 coryiacusi (Hecorjaacusi) ¢ TEM WM UHBIM aBTOPOM I10 JaHHOM npodieme.

Cmpyxmypa peghepama

1. TurynbHBIA JHCT

2. OrnaBneHue

Ornasnenwue - 3To miaH pedepara, B KOTOPOM KXKIAOMY pa3aeily T0JHKEH COOTBETCTBOBATh
HOMEp CTPAHUIIbI, HA KOTOPOH OH HAXOJHUTCS.

3. Tekct pedepara.

OH nenuTCsl Ha TPU YaCTU: BBE/IEHNE, OCHOBHAS YacTh U 3aKJIIOUYCHHE.

a) Beenenue - paznen pedepara, MocBsIIEeHHbINH TOCTAHOBKE MPOOJIEMBl, KOTOpas OyneTr
paccMaTpuBaThCsi 1 000OCHOBAHUIO BHIOOpPA TEMBI.

6) OcHOBHast yacTb - 3TO 3BE€HO PabOThI, B KOTOPOM IOCIEI0BATEIbHO PACKPBIBACTCS
BbIOpaHHast TeMa. OCHOBHAasl 4acTh MOXET ObITh NpEACTaBlieHA KaK LEJNbHBIM TEKCTOM, TaK U
pasneneHa Ha riaBel. llpu  HEOOXOOUMOCTM TEKCT pedepaTa MOXKET JOMOIHATHCS
WJUTIOCTPAIUSMU, TabuaMu, TpagukaMu, HO MU HE CIIeTyeT "meperpyxarh” TeKCT.

B) 3aKJII0YEHHUE - TaHHBIN pa3zen pedepaTa T0KEH ObITh MPEJCTABICH B BHJIE BBIBOJOB,
KOTOpBIE TOTOBATCS Ha OCHOBE NMOATOTOBJIEHHOTO TE€KCTA. BBIBOABI JOKHBI OBITH KPAaTKUMU U
yeTKUMU. Takke B 3aKII0UEHHE MOKHO 0003HAYUTH MTPOOJIEMBbI, KOTOpPBIE ""BHICBETUIIMCH" B X0J1€
pabotsl Haj pedepaTrom, HO HE OBUIH PACKPHITHI B paboTe.

4. CiMCcOK UCTOYHHUKOB M JIUTEpATyphl. B TaHHOM cIlMCKe HA3bIBAIOTCS KaK TE€ HCTOYHUKH,
Ha KOTOpBIE CChIJIAETCS CTYJEHT IpU MOATOTOBKE pedepara, TaK U BCE MHbIC, U3yUEHHbIE UM B
CBSI3M C €ro MOAroTOBKOW. B paboTe MOMKHO OBITH HCHOIB30BAHO HE MEHEEe S5 pa3HBIX
UCTOYHUKOB. Pa0oTa, BBIMOIHEHHAs C MCIOJNB30BAHUEM MaTepuaia, COAEPXKAILIErocs B OJAHOM
HayYHOM MCTOYHHKE, SBISETCA SBHBIM IUIaruaToM U He npuHuMaetca. Odopmiienne Crucka
HUCTOYHUKOB W JIMTEpaTyphl MOJIKHO COOTBETCTBOBAaTh TpeOOBaHUSAM OHOIUMOTrpapuuecKux
crangapToB. O0beM U TeXHUUECKUE TpeOOoBaHMs, IPEAbABIsIEMbIe K BBIOJIHEHUIO pedepara.

[Ipe3enTanuu Ha 3aJaHHYIO TEMY BBINOJIHAIOTCS B Iporpamme Power Point. Ona gomkHa
COCTOATh MMHHUMYM M3 6 cHaiiloB W coaepkaTb OCHOBHBIE OIpeneseHus, (haKTHUeCKUn
WJUTIOCTPUPOBAHHBINA MaTeprall, BHIBOJIBI U CIIMCOK MCIOIb30BaHHBIX HCTOYHHUKOB.

JlokJa1, COpOBOXKAAIOLINM MTPE3eHTALMH, JOJDKEH 3aHUMATh 5-7 MUHYT.

W npoknmag, W mnpe3eHTaMM MPeIBapUTENbHO MPUCHIIAIOTCS MPENnojaBaTeiio 1o
IIEKTPOHHOM NIOYTE HA IPOBEPKY.
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MeToauka MOArOTOBKM K KOHTPOJBHBIM Pad0TaM M HANMCAHUSA KOHTPOJbHBIX
pador. [Ipu moAroToBKEe K KOHTPOJIBHOW pabOT€ W HUTOTOBOMY TECTHPOBAHHMIO HEOOXOIUMO
BHMMATEJIbHO MTPOYUTATh COCTABJICHHBIC paHEe KOHCIIEKTHI JeKIni. CBEpUTH CIIUCOK BOIIPOCOB C
umeronieiicss nudopmanueit. Henocraronryro nndopmainnio HE0OXOIUMO HATH B yueOHUKAX
(y4eOHBIX TOCOOMSIX) WIIM B APYTUX HCTOYHUKAX MHPOPMAIUH.

KonTponbHas pabota mpoBoIUTCS B TUCbMEHHOMN (opMe.

KoHTponbHbIe pabOThl OOBIYHO COJEpPXKAT HECKOJIBKO BOIPOCOB M HMMEIOT HECKOJIBKO
BapuaHTtoB. CTyneHT auOO0 cam BBIOMpAaeT OAMH U3 MPEIJIOKEHHBIX BAapUAHTOB, JHOO
MIPENo/IaBaTelb 3aKPEIUISIET 3a KaXKIbIM CTYJAECHTOM OIpEACIICHHbI BapUaHT.

MeTtoauyeckue peKoMeHAAINHU /sl IPOBeAeHus Ik3ameHna. CTyneHThl 00s3aHbI CIATh
9K3aMEH B COOTBETCTBUU C PACHUCAHHEM W Yy4YEOHBIM IUIAHOM. DK3aMEH MO0 IUCIUIUINHE
npecieayeT Ledb OUEHUTh paboTy CTyIEHTa 3a KypC, MOJYYEHHE TEOPETHUYECKUX 3HAHUHM, UX
MPOYHOCTh, PA3BUTHE TBOPYECKOT'O MEIIIICHUS, MPUOOPETCHHE HABBIKOB CAMOCTOSITEIBHON
paboThl, yMEHHE IPUMEHATD MOJIyY€HHBIE 3HAHUS [Tl PEIICHUS TPAKTUUYECKHUX 3a/1au.

dopMa MPOBEACHUS 3K3aMEHA: YCTHO WJIM NUCHBMEHHO YCTAHABJIMBACTCS PEIICHUEM
kadenpsl. Pe3ynbraT ciaum sK3aMeHa 3aHOCUTHCA MIPernojaBaTesieM B 3a4eTHYIO KHIDKKY.

7 MaTepHaJbHO-TEXHHYECKOE 00ecrieyeH e Mo JHCHHUILIHHE (MOTYJII0)

HaunMeHoBaHMe crielUATbHBIX OCHAIIIEHHOCTh CIICHUATBHBIX MoMerieHnid | [lepedeHb TUIEeH3HOHHOTO
TIOMEIEHUN IIPOrPaMMHOTO
obecrieueHus
VYuebHbie ayIUTOPHU st | Meb6ens: yueOHast Mmebenb Microsoft Windows
MPOBEICHUS 3aHATHH JIEKIIMOHHOTO | TeXHUUECKHe CpenCcTBa O0yUCHHUS: Microsoft Office
THIA 9KpaH, MPOEKTOP, KOMITBIOTEP Professional Plus
(aym. 10la, r. KpacHomap, yu. COMSOL Multiphysics
CraBpomnosbckas, 149)
VYuebHbie ayJIUTOPHU st | Meb6ens: yueOHast Mmebenb Microsoft Windows
TPYNIIOBBIX M HWHAWBUAYAIBHBIX | TeXxHW4yeckue cpeicTBa OOyUeHHUS: COMSOL Multiphysics

KOHCYJBTAINH, TEKYILETO KOHTPOJISA | SKpaH, IPOEKTOP, KOMITBIOTED
1 IPOMEXYTOUHOH aTTECTALNH
(ayn.328c, 101a, r. KpacHonap, yi.
CraBpomnoJbckas, 149)

VYuebOHbie ayJIUTOPHU Juist | Mebens: yueOHast Mmebeb Microsoft Office
MPOBEICHUSI npakTHdeckux | TeXHUUecKue CpecTBa 00yIeHuUS: Professional Plus
3aHATUN pabor. YyeOHast | 3KpaH, IPOEKTOP, KOMIIBIOTEP

naboparopus  BXKJ[ (1052 .
Kpacnonap, yn. CraBponoibckas,

149)

VYuebHbie ayJIUTOPHU Uit | Mebens: yuebHast mebenb Microsoft Windows
KypCOBOTO MPOEKTUPOBaHus | TeXHUYECKUE CPEICTBA O0YUCHHS: Microsoft Office
(BBITMIOTHEHUS KYPCOBBIX PabOT) 9KpaH, IPOEKTOP, KOMIIbIOTEPbI Professional Plus

(ayn.149c, 411 r. Kpacuomap, yi.
CraBpomnoibckas, 149)

Jlns  caMmocTosATenbHOW  paboOThl  OOy4aromMXCcs MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMIIJICKTOBAHHBIC CHGHH&HHSHPOB&HHOﬁ Me6em>}0, OCHAIIICHHBIC KOMHBIOTepHOI)’I TEXHUKOH C
BO3MOXXHOCTBIO MOAKITIOUEHUs K ceTu «HTepHeT» U obecredeHneM JOCTyIa B AJIEKTPOHHYIO
nH(pOPMaAITMOHHO-00PA30BATENHHYIO CPE/ly YHUBEPCHUTETA.

HaumeHoBaHHe IOMEIIEHUH ISt OCHAaIICHHOCTh TIOMEIICHHUH IS [lepeyeHp THAIICH3NOHHOTO
CaMOCTOSATENFHON pabOTHI CaMOCTOSTENTFHON pabOTHI 00YJaOITIXCS IIPOrPaMMHOTO
00y4Jarmuxcs obecrieueHus
ITomenienne s camocToaTenbHONH | Mebenb: yueOHas mebernn WinSvrDCCore ALNG
pabotel o0yuaromuxcs (uuransHpiii | Komrurext cnenuanusuposannoit mebenn: | LiICSAPKk MVL 2Lic Corelic
3an HayuyHoli OnbmmoTexn) KOMIBIOTEPHBIE CTOJIBI EES
O6opynoBanue: KOMIbIOTEpHas TexHuka ¢ | Microsoft Office
noakaodeHneM kK uHbopmamnmonuo- | Professional Plus
KOoMMyHUKalmoHHoOM cetu «MuTepHer» u | Koncynsrantllmtoc
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JOCTYIIOM B JJIEKTPOHHYIO
nH(OPMAMOHHO-00pa30BaTEILHYIO CPeny
o0pa3oBaTeNbHON  OpraHW3aliy,  BeO-
KaMepel, KOMMYHUKAaITHOHHOE
o0opynoBaHHe, 00eCIeUYnBaIONIee TOCTYII
K CeTH MHTEpHET (IPOBOIHOE COCAMHCHHUE
u  OecrpoBOIHOE  COCAMHEHHE IO
texunosorun Wi-Fi)

ITomewmeHue g caMOCTOATEIbHOM
pabotsl oOyuaromuxcst ayn. 40lc,
400c, 329c, 431c¢)

ynuia CraBponoibckas, 149

Meobernb: yuebHas MeOenb

KommuiekT criennaiu3upoBaHHOW MeOemu:
KOMITBIOTEPHBIE CTOJIBI

OOopyznoBaHue: KOMIBIOTEpHAsE TEXHUKA C
MOJKJIIOYEHHEM K HMH(OPMAIMOHHO-
KOMMYHUKaIIMOHHON cetu «VHTepHeT» U
JIOCTYIIOM B JJIEKTPOHHYIO
WHPOPMALNOHHO-00Pa30BaTENHFHYIO CPERy
o0pa3oBaTeNbHON  OpraHW3aliy,  BeO-
KaMepel, KOMMYHHUKAaITHOHHOE
o0opyznoBaHue, obecreynBaroniee JA0CTYII
K CeTH MHTEpHET (IPOBOAHOE COCAMHCHHUE
u  OecrpoBOAHOE  COEIUHEHHE IO
texuonorun Wi-Fi)

Microsoft Office
Professional Plus

Microsoft Windows
Crienanu3upoBaHHOE
nporpaMMHOe o0ecrieueHne

cepun «9OKOJIOT» (YIIP3A

«3KOJIOI », T1/IB-
DKOJIOT,
MHBEHTAPU3ALINSL,
MATUCTPAJIb-I'OPO/I,
ATII-DKOJIOT, HJIC-
DKOJIOT)

Fenix Server Academy
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