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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUST TUCUUILIHHBI

[lonydyeHne cTyaeHTaMu ILIEJIOCTHOIO HPEJICTaBICHHUS O COBPEMEHHBIX HCTOYHHMKAX
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, OYMCTKU BO3yXa, BOJABI U 3aIIUTHI OT U3JYYCHHUM, IITyMa U IPYTUX UCTOYHHUKOB
OITACHOCTH,

° OCBOEHHE MIPUMEHCHUS OCHOBHBIX MIPUHITUTIOB cO3aHus CHCTEM
MIPOM3BOJICTBEHHON 0E30MaCHOCTH B MPO(ECCHOHATLHOUN JIEATEIBHOCTH, BBITIOTHEHUS PACUCTOB
OCHOBHBIX  TEXHOJOTMYECKHX IapaMEeTpOB CHUCTEM oOOecleueHHUs] TMPOU3BOJICTBECHHOM
0€30I1aCHOCTH TEXHOT'CHHBIX 00BHEKTOB;

° MOJIy4eHHE HABBIKOB MCIOIB30BaHUS METOIOB (DYHAaMEHTAIbHBIX U MPUKIIATHBIX
€CTECTBEHHO-HAYYHBIX JIUCIUIUIMH B MPO(ecCHOHATBbHOM 1eATeIbHOCTH.

1.3 MecTo aucuuminHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

HucuunnuHa «PacueT W TNPOEKTHMPOBAaHHE CHCTEM oOOecreueHus Oe30MacHOCTH»
OTHOCHUTCS K 4acTd, (opMHpyeMol ydacTHUKaMH OOpa30BaTEIbHBIX OTHOIICHWA, bioka 1.
Jucuumumnel (Monynu) y4deOHOro miana. B cooTBercTBMU ¢ pabounM y4eOHBIM IUTAHOM
JUCLMIUIMHA M3y4yaeTcss Ha | Kypce mo ouHoi ¢opme o0ydeHus. Bujp npomexyTodHoin
aTTecTaluu: 3k3aMeH. B cooTBeTcTBUU ¢ pabouuM Yy4eOHBIM IUIaHOM JAMCLUMILIMHA U3y4aeTcs Ha
1 kypce o oyHO# popme oOydeHHs. Bua mpoMexyTOUHOM aTTeCTalllH: SK3aMEH.

N3ydyeHne TUCHUIUIMHBI IPOXOAUT OJHOBPEMEHHO C MU3YyYEHHEM TAaKUX JUCLMIUINH, KaK
«AKTyallbHble 3a7aud TexHocepHoil Oe3omacHocTH» M «CoBpeMeHHOe OO0OpyAOBaHHE U
METOJUKH MWCIBITAHUA COOPYKEHHH OYMCTKM CTOYHBIX Boa». Jucummiumza «Pacuer u
IPOEKTHPOBAHUE CHUCTEM oOecreueHust Oe30MacHOCTHY SBISETCS MpeAlIecTBYIOMEH Npu
U3yYEHHH AUCLUIUINH: «MaTeMaTnyeckoe MoJIeIMPOBaHUE MTPOLIECCOB MTEpPEeHOCca B TEXHOChepe
B HKO3AILUTHBIX CHCTEMax», «Y CTOWYMBOCTh OOBEKTOB TEXHOC(EPHD».

1.4 IlepevyeHb NMJIaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

N3ydyenne paHHONW y4yeOHOM JAMCUMIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
00yYaroImuxcst CIeIyOIUX KOMIETEHIIHNA:

KOZ[ W HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA

PesynbTaTel 00yueHus IO JUCIUILTUHE
KOMIIETEHIIUU

IIK-2 Crnoco0HocTh onpeaensiTb MOAXOAbI AJs 3alUTHI OKpPYsKamoueil cpeabl U OLEHUBATH AOCTYMHOCTh
MPUPOAOOXPAHHBIX TEXHOJIOIHIi VISl OPraHM3aANUN

UIIK-2.1. leMoHCTpUpYET 3HAHUS B ONIPEEICHUH | 3HaeT U ONpeAesseT MOAXOAbI Ul 3alllUThl OKpYXKarolel
COBPEMEHHBIX MOAXOJO0B 3alllUThl OKPY)KAIOLIEH | Cpeasl U OLEHKM  JOCTYHHOCTH  NPUPOJOOXPAHHBIX
CpeJIbl ¥ OLEHKHU JOCTYIMHOCTH MIPUPOAOOXPAHHBIX | TEXHOJIOTMH Ml OpraHM3alliM, COBPEMEHHBIE IMOAXOIbI K
TEXHOJIOTUi1 OUHUCTKE Ta30BBIX CMECEH. OCHOBHBIC HAIIPABIECHUS Pa3BUTUSL
CYHIECTBYIOIUX OUUCTHBIX CUCTEM

OCHOBHBIE  MNPUHLUIBI  MOJCIUPOBAHMSA,  YIPOIIEHUS,
Ka4yeCTBEHHOM OIEHKH KOJMYECTBEHHBIX JAHHBIX

YMeeT NpoBOAUTH IMOUCK W HCIHOJIB30BATh MOAXOMAbI IS
3alIUTHl  OKPY’KAolIe Cpeabl OLEHKH  JOCTYIHOCTb
TIPUPOJI00XPAHHBIX TEXHOJIOTUH TSt OpraHu3aluu,




Kon n HanmenoBanue MHAWKATOpa TOCTUKCHUA
KOMIICTCHIINH

PesynbraTel 00y4eHus IO TUCIUIIINHE

MaTCMaTUYCCKHU (bOpMyJ'H/IpOBaTL pE3yIbTaThl, UX AACKBATHO
NpeACTaBJIATH

Brnaneer nmoaxogamMu, criocobamMu u npueMamMu IJjid 3alUThbl

OKpyKaroIiel  cpeasl U HPOBEIEHHs  3KCIEPTU3BI
JOCTYMHOCTH  IIPUPOJOOXPAaHHBIX  TEXHOJNOTHH  JUIA
OpTaHM3aIli{, CIIOCOOHOCTBIO HCIIOJIB30BAaTh HM3BECTHBIC

pEeUICHN B HOBOM IIPUJIOKCHUH, CPABHNUBATH TaHHBIC

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

3HaeT, Kak WCIONB30BaTh TOAXOMABI Ui  Pa3pabOTKH,
BHEJIPEHHsI M COBEPILCHCTBOBAHMS CHCTEMBI  3allUThI
OKpYXKarorei cpebl u OLIEHKH JIOCTYITHOCTH

TIPUPOIOOXPAHHBIX TEXHOIOTHH, CYIIECTBYOLINE MOJICIIbHBIC
MIPEACTABIICHHUS] CUCTEM 3aIMTHI CPeJIbl OOUTAaHUsI YeJIOBEKa

YMeeT oCyIIeCTBIIATh 3aIUTY OKPYKaIOLIeH CpeJibl U OLIEHKY
JOCTYIIHOCTH  HPUPOAOOXPAHHBIX  TEXHONOTMH  Juid
OpraHu3alliy, IPOTHO3UPOBATh M3MEHEHHUs COCTOSHUS
TEXHOJIOTHYECKHX 00BEKTOB

Bnageer HaBpIKaMH 3alllUTBl OKPY’KAOLIEH CPelbl U OLECHKU
JIOCTYIIHOCTU IIPUPONOOXPAHHBIX TEXHOJOTUH, METOJUKAMHU
pacyeta M INIPOSKTHPOBAHUS  CHUCTEM  OOecledeHUs
6e3omacHOCTH

IK-5 Cnoco0HoCTH onpenesTh 00beM H COCTAaB PadoT Mo 00CIeJOBAHUIO COOPY KEHHIl OYHCTKH CTOYHBIX
BOJI U BOJIONOATOTOBKH; OCYIIECTBJISATh KOHTPOJIb H YIPaBJeHHe 3THMH padoTaMu

UIIK-5.1. HemoHcTpHUpyeT CHOCOOHOCTh
OCYWIECTBISITH  PabOTBIl 1O  0OCIICOBAHHIO
COOPYXEHHH  OYHCTKH  CTOYHBIX BOXA |
BOJIOTIOJTOTOBKH

3Haer u OoInpeaciseT 00BEM H COCTaB pa60T 1o O6CJ'I€I[OBaHI/IIO
COOpy)KeHI/Iﬁ OYHCTKH CTOYHBIX BOJ U BOAOIIOATOTOBKH, THUIIbI
3arpsA3HAOINX BCHICCTB M MCETOAbBL OINPCACIICHUA HUX B
Ta30MBIJIICBBIX BLI6pOCElX, TCXHOICHHBIX U CTOYHBIX BOJAX

YMeeT HCHOJIb30BaTh OCHOBHBIE METOIBl U HPUEMBI JUIS
ompeneyeHuss 00beMa U cocTaBa paboT Mo 0OCIICIOBAHHIO
COOpy)KeHI/Iﬁ OYUCTKH CTOYHBIX BOJ U BOJOIIOAI'OTOBKH,
(bopMynHpoBaTh MOCTAaHOBKY 3aJa4yM 10 pa3paboTke HOBBIX
CPEJICTB 3aIIUTHI U TIpeyuIaraTh 3pQEKTUBHbBIC PELICHHS

Brageer cmocobamu pacueTa M HPOEKTUPOBAHUS CHCTEM
obecrieueHns: 0€30MaCHOCTH I ONpelelieHns o0bema Hu
cocTaBa pabOT MO O0OCIIEOBAHUIO COOPY)KEHHH OYUCTKH
CTOYHBIX BOJ W BOAOMOJTOTOBKH, METOJaMH aHaju3a |
OLICHKH OIIACHOCTH 3arps3HEeHUsl cpeibl OOMTaHusI

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

3HaeT 00beM M cocTaB pabOT OCYHIECTBIEHHWS KOHTPOJS U
yIpaBieHUss paboTaMH MO OOCIEAOBAHUIO COOPYXKECHHUH
OYHCTKH CTOYHBIX BOJ] M BOZOTIOATOTOBKH.

YMeeT HWCHONb30BaTh OCHOBHBIE METOABI M IPHUEMEBI
OCYILECTBIICHUS KOHTPOJIS W YIpaBICHUS paboTaMu 0
00CIIEIOBAaHUIO COOPY)XCHHIH OYHCTKH CTOYHBIX BOJX U
BOJIONIOJIOTOBKH, no0upaTh HEOOXOAUMBIE
TEXHOJOTHUECKHE CXEMBI OUYMCTKH U 3aIITUTHI CPEIbI OOUTaHUS

Brageer cnocobamu pacdera W MPOCKTUPOBAHHS CHCTEM
obecrieueHnss ~ 0€30MACHOCTH, Ha  OCHOBE  KOTOPBIX
OCYIIECTBIISICTCS KOHTPOJb W YIpaBicHHE paboTaMu [0
00CIeIOBAaHUIO COOPYXEHHH OYUCTKH CTOYHBIX BOJ U
BOJIOTIOATOTOBKH, COBPEMCHHBIMH  METOJaMHU  pacueTa,
MPUKIAJHBIM TPOTPAMMHBEIM OOEclieueHHeM B 00JacTu
MPOEKTHPOBAHUS TEXHUYECKHX CHUCTEM 3allUTHl  CPEIbl
0o0uTaHMs YeIoBeKa

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

BUJIOB KOHTaKTHOHM U CAaMOCTOSTEIbHOM pabOThl 00yUYarOIINUXCs B COOTBETCTBUU C YTBEPIKJICHHBIM
y4eOHBIM IJIaHOM.

WHaukaToppl  TOCTMIKEHUS  KOMIIETEHIIMM  CUMTAOTCS
JOCTUKEHUHN COOTBETCTBYIOIIMX UM PE3YyJIbTaTOB OOyUEHUSI.

c(OPMHUPOBAHHBIMU  TIPU



2 CTpyKTypa u cofepkaHue AU CUMIIIMHBI.

2.1 Pacnpenesienre TPYA0EMKOCTH JUCUMIIJIMHBI IO BUaM PadoT.

OOmiast 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 (yacer)

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

MOBTOPEHHE JICKIIMOHHOTO MaTepuaia i MaTepuana yIeOHUKOB U YU4eOHBIX 30 30

MOCOOHIA, MOATOTOBKA K MPAKTHIECKUM 3aHSATHIM 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) qucuIuIMHbI, u3ydaemble B 1 cemectpe (ouHas popma oOyueHus):

KonunuectBo uacos
No HaumenoBanue pa3zenosn (Tem) AymuTopHas Breaynuropras
Bcero pabota pabota
J | 113 | JIP CPC

1 Crparerus ¥ TaKTHKa cUCTeM oOecredeHns: 6e30macHOCTH 26 4 8 ) 14
cpesibl OOMTaHUs YeJIOBEKa.

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 - - - -

ITpumeuanue: JI — nexuu, [13 — npaktrueckue 3anatus / cemuHapsl, JIP — maboparopHsie
3anstusa, CPC — camocrosTensHas paboTa CTy/ICHTa.

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

dopma
HaumenoBanue paznena
No (Temb1) Coneprxanue paszeina (TeMbl) TEKYIIETO
KOHTPOJIS
1 |OyHmameHTalbHBIC Crpateruss ® TakTHUKa 3allUThl Cpeabl OOWTaHHWS  YelIOBEKa. YO
OCHOBBI IPOMBINIUIEHHON |Kimaccugukaiuss  OCHOBHBIX ~ WMCTOYHHUKOB  OmMacHocTed.  Bumbl
0€30MacHOCTH. MIPOU3BOJCTBEHHBIX IMpoIeccoB. CHUCTEMBI 3aIIUThI OT IKCTPEMaIbHBIX
IIpomecchl Temio- u temrieparyp. 3akoH @Dypbe. TemIonpoBOJAHOCTh TEN C PA3IUNIHBIMU




MaccomnepeHoca B TEOMETPUYECKUMH MapaMeTpaMu: MJOCKas CTEHKAa, LUIMHApUYecKas

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

MIPOMBIIIICHHOCTH CoBpeMeHHBIE TEINION3O0JSIIMOHHBIE MAaTepHaibl. TeroBble 3KpaHBL.
Bo3aymHo-TennoBsie 3aBeCHI.

2 |Pacuer cucremsl AcnupanyoHHbIe CUCTEMBIL. Cuctemst IpUTOYHO-BBITKHOM | KP Nel
obecrieueHus BEHTWIAIMM, JIOKAIBHOTO BO3AYXOOTBeAeHHUs. YpaBHeHHe Hasbe-
6e3omacHOCTH Crokca. JlamuHapHOE U TypOYJICHTHOE TE€UYEHHE Ta3a B BO3IYXOBOIAX.
ra30mbUICBOTO cocTaBa | TeopeTndeckre OCHOBBI IPOEKTHPOBAHMS CHUCTEMBI OYHCTKH BO3IyXa
aTMOC(EpHOTO BO3AyXa |MPOMBIIUIEHHOTO MOMEIIEHUS OT Ta30MbUIEBBIX BBIOPOCOB Ha IIpUMEpe
cpenbl 0OOuTaH!A JepeBONepepadaThIBAIOIET0 [€Xa C IOMOMLIBI0  ACTIMPAI[MOHHON
YeJI0BEKa CHCTEMBI.

3 |lIpoextupoBaHme cUCTeM |AKyCTHUECKAH  3KpaH. 3BYKO-, BHOpoOmorJomarmue, 3BYKO-,|YO
3aMmuTHl pabodero MecTa |BUOpou3osmpyromme MaTepraibl. [Ipuanuner mogdopa U HCTIOMTHEHUS
OT IIyMa, BUOpaLuii, TeopeTnuyeckue OCHOBBI ~ NPOEKTUPOBAaHHWS  O0OpyHOBaHHMS  JUIs
n3ny4eHuit. Pacuer 3alIUTHOTO  3a3€MJICHUs, 3aIIUTHOrO 3aHyneHus. 3akoH Owa.

CUCTEM 3aIUThI OT ONeKTPONpPOBOAHOCTb.  TeopeTHuecKue OCHOBBI  MPOEKTUPOBAHUS

MOpaXKEHUS UCKYCCTBEHHOTO  OCBEILEHHUS  TNPOU3BOACTBEHHBIX  IOMELICHUH.

JMEeKTPUYECKUM TOKOM  |EcTecTBEHHOE M MCKYCCTBEHHOE OCBEILEHHE: HOPMATUBBI U 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 BOJL MOpUCTHIN cioi. [lepepaboTka pacTBOPOB, COAEPKAIINX HOHBI TSKEIBIX

METAUIOB C HCIOJb30BAHMEM XHMHUYECKHMX 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: NMPHUMEPHI
XMMHYECKHX PEaKIHii; HCIOoIb3yeMoe 000pyI0BaHHeE.

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

JlabopaTopHbie padoThl)

HpaKTI/I‘IeCKI/Ie 3aHATUA
dopma
Ne HammeHoBanwme pazaena (TEMbI) Temaruka 3aHATHI/PabOT TEKYILIETO
KOHTPOJIS

1 |®dynpameHTanbHBIE OCHOBBI Pacuer um mpoexkTHpoBaHME cHCTEM 3amMTHl OT(P
TIPOMBINIIEHHOH Oe3omacHOCTH. [Iporiecchl [3KCTpEeMaIbHBIX ~ TEMIeparyp € pa3lIndHbIMH
TEIJIO- U MacCOIEpeHOCca B OKPYKAIOIIEH |TeOMETPHUYECKUMH TapaMeTpaMH: IIIOCKas CTEHKa,
cpeze ¥ NPOMBIIIIICHHOCTH LHWINHAPUYECKass  CTeHKa. Pacder  BO3mylIHO-

TETIJIOBOH 3aBECHI

2 |Pacuer cuctemsl obecriedeHUs Pacuer 1 npoekTHpOBaHNE CHCTEMbI OYMCTKH BO3yXa (P
0€30I1aCHOCTH ra30MbLIEBOI0 COCTaBA HNPOMBIIIJICHHOTO  TOMEIIEHHs OT Ta30MbUIEBBIX
aTMoc(epHOro Bo3ayxa cpeibl OOuTaHus |BHIOPOCOB Ha NpHMeEpe JAepeBorepepadaThIBAOLIEro
YeJIoBeKa I1eXa ¢ MOMOIIBIO aCIHPALIMOHHON CHCTEMBI.

3 |[IpoekTupoBaHKE CHCTEM 3alUThI Pacuer aKyCTUYECKOIO JKpaHa. Pacuer|P
pabodero Mecra OT IIyMa, BUOPAITHiA, 3BYKOTIOTJIONIAOMIei 00nuioBku. Pacuer u mombop
n3y4yeHui. PacyeT cuctem 3amuThl OT 3BYKOM3OJUPYIOIIEH CcTeHsl ¢ JBepbto. Pacuer
MOPAXEHUSI HIEKTPHUECKUM TOKOM BHOPOM30JIMPYIOINX OCHOBaHWH. Pacuer 3ammTHOTO

3a3eMiieHHs oOopynoBaHus. Pacuer 3ammTHOTO
3aHyJleHHs. PacueT HCKyCCTBEHHOIO OCBEIIECHUS
MIPOU3BOJICTBEHHBIX NOMEIEHHH.

4 |®Ouznyeckne 1 XUMHYECKUE METOJIBI Cragum mpouecca  KOaryjasiiMu: — pacTBopeHue (P

OYMCTKH ITPOMBIIUICHHBIX BOJT KOaryJIsHTOB, J03UPOBaHHE U CMEIEHHE PEarcHTOB
CO CTOYHOM BOJIOH; XJIONbeoOpa3oBaHUE U OCAXKICHUE
ximonbeB.  DakTopel,  ONpenensiolne CKOPOCTh
koaryysaui. OCHOBHBIE XUMHYECKHE KOATyJISTHTBHI.
[IpuHIIMNIMAIbHBIE CXEMBI THIIOBOTO O0OPYIOBAHHMS.
Pacuer 103 KoarynsHTOB. MexaHU3M BO3JEHCTBHS




¢nokynsaToB. HeopraHumveckue © OpraHUYeCcKUe
(bIOKYISHTHL.

KonrponsHas padota (KP), pedepar (P).
[Ipy wW3yyeHWHM JOUCHMIUIMHBI MOTYT TPUMEHATHCS  JJICKTPOHHOE OO0y4YeHue,
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
00y4yarIuXCcs M0 JTUCHUILINHE (MOIYJIIO)

Hepequb y‘-IC6HO-M€TOI[PI‘IGCKOFO obecrneueHus JUCHOUIITTHHBI 110 BBIITOJTHCHHIO

Ne Bug CPC .
CaMOCTOSITENIFHON pabOTHI

1 2 3

2 |CamocTosTenpHOE 1. Beromkun, A. I'. MmxenepHas 3ammrta BOmHOW cpenbl [Tekcr]: ydeOHOE
U3y4eHHE Pa3IeyoB, nocodue I CTYAEHTOB BY30B, OOYYalOIIUXCS IO HANpPABICHHUIO ITOJITOTOBKH
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. naH. — Cankr-IlerepOypr: Jlanp, 2016. — 428 c¢. —
U y4eOHBIX TOCOOUiA, Pexum noctyna: https://e.lanbook.com/book/72578

MOATOTOBKA K
paKTHIeCKHM paboTam, |METOIMYECKHE YKa3aHUs 110 OPraHH3alui CAMOCTOSTEIBHON PaboThI.

KOUIOKBAYMaM 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

(camocTOsTENbHON) PabOThl CTYAEHTOB: Meronuueckue ykaszauus / coct. T.IL
Cropoxenko, T.b. Ilounnox, A.B., becmamoB, H.B. Jloza. — KpacHonap:
Ky6anckuii roc. yH-1, 2018. 89 ¢

Y4eOHO-METOAUYECKUE MaTepHalbl JJIsi CaMOCTOSITENIbHON pPabOThl OOyYaromMXcs W3
YuCiIa MHBAJIUAOB M JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocTasisitorcst
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 TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JIaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTa
o0ydJaronuxcs.

3 OO0pa3oBare/ibHbIe TEXHOJOIHMH, NMPHUMEHsieMble MPH OCBOEHUM JTUCHUILIHHBI
(Momy.Jist)

Hns dopmupoBanus mpodecCHOHATBHBIX KOMIIETEHIIMH B MPOIECCE OCBOSHHUS Kypca
HCIIONIB3YETCS TEXHOJIOTHS TTPO(ECCHOHATTEHO-PA3BUBAIOIIETO 00yUYEHUs, MPEyCMaTpUBArOIIas
HE TOJIbKO Teperadyy TEOPEeTHYECKOTO0 Marepuana, HO W CTUMYJIMPOBAHME M pa3BUTHUE
MPOIYKTUBHBIX MO3HABATEIBHBIX JEUCTBUI CTYJIEHTOB (HAa OCHOBE IMCHXOJIOTO-TIe1aroTuueCcKon
TEOPUU TOITATHOTO (POPMHUPOBAHUS YMCTBEHHBIX JACHCTBHIA).

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



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

KoMIeTeHTHOCTHBIM MOAXO0J B paMKax IpEenoJaBaHus JUCLMIUIMHBL pealu3yeTcsl B
UCIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTMH M AKTUBHBIX METOJOB (TMPOEKTHBIX METOIUK,
MO3TOBOTO INTYpMa, pa30opa KOHKPETHBIX CHUTyalldii, aHajiW3a NeNarornyeckux 3ajad,
[e1arOrMYeCcKoro 3KCIEepUMEHTa, HHBIX (POPM) B COUETAaHUU C BHEAYTUTOPHOH paboTOM.

WudopmanvoHHble  TEXHOJOTHM, TPHUMEHSEMbIE TIPH U3YYCHHH JAUCHUILIAHBL:
UCMOJb30BaHUE  MH(OPMAIMOHHBIX  PECYpCcoB,  JOCTYNHBIX B HH(OPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOMU ceTu MHTepHeT.

AnantuBHble 00pa30BaTeIbHbIE TEXHOJIOIMH, IPUMEHIEMbIE IPH U3YYEHUU AUCLHUILIMHBI
— JUIsl JMIl C OrPaHUYEHHBIMH BO3MOYKHOCTSMHU 30pPOBBSl IPEAYCMOTpPEHA OpraHMU3aIMs
KOHCYJIbTALIMM C NCIIOJIb30BAHNUEM DJIEKTPOHHOM IIOYTHI.

4 OueHoYHbIE CPeCTBA ISl TEKYIIEro KOHTPOJISI yCIIeBAeMOCTH U NMPOMEKYTOYHOM
aTrecTanuu

OneHouHble cpelcTBa IpPEJHA3HAYeHbl U KOHTPOJIA M OLEHKH 0Opa30BaTeNbHBIX
JOCTHXKEHUN O00ydJaromuxcsi, OCBOMBUIMX HporpamMmy ydeOHOM auciuiuinHel «Pacuer u
IPOEKTHUPOBAHUE CUCTEM OOecreueHHst 0€301acHOCTI .

OneHouyHbIE CpPeCTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl JUIsl IPOBEACHUS TeKylIIero
KOHTPOJIsI B (OpME TECTOBBIX 3aJlaHUI, YCTHBIX OIPOCOB, KOHTPOJBHBIX pabOT, JOKIaja-
NPE3CHTAlMA TI0 TMPOOJEMHBIM BONPOCAaM, Pa3HOYPOBHEBHIX 33JaHUN W MPOMEKYTOUYHOM
aTTecTalu B (hopMe BOIIPOCOB U 3a/1aHUH K SK3aMEHY.

CprKTypa OLCHOYHBIX CPEACTB AJIA TeKyHIeﬁ Hu l'[pOMC)KyTO‘lHOﬁ aTTreCTallumn

HanmeHnoBaHHE OLIEHOYHOTO
Kon n HanmeHoBaHue
Ne PesynbraTel 00ydeHus cpelcTBa
n/n MHIMKATOPA (B (B cootBeTcTBMU C 1. 1.4) Texymmit | IIpomexyrouHas
COOTBETCTBHH C 1I. 1.4)
KOHTPOJIb aTTecTalys
HIIK-2.1. 3HaeT W ompeneiseT MOAXOIbI Jyist 3amuThl | YO, P Bomnpoc Ha
JeMmoHCTpHUpYeET OKpY’Kalolleld cpelbl M OLEHKU JOCTYIHOCTH SK3aMeHe
3HaHUS B OINPEJENICHNH | MPUPOJOO0XPAHHBIX TEXHOJIOTHH JUIS
COBPEMEHHBIX OpTraHM3aIlNM, COBPEMEHHbIE TMOAXOIOBl K
ITOJTXO/I0B 3alIUTHl | OYMCTKE Ta30BBIX M BOJHBIX CMECEH. OCHOBHBIE
OKpYXaIOLIeH Cpellbl W | HAalpaBJICHWsS  Pa3BUTHS  CYIIECTBYIONIMX
OLEHKH JOCTYITHOCTH | OYHCTHBIX CHCTEM OCHOBHBIC IPHUHIUIIBI
TIPUPOJIOOXPAHHBIX MO/JICTIMPOBAHMS, YIPOIIEHHs, KaueCTBEHHOM
TEXHOJIOTUI OLICHKH KOJIMYECTBEHHBIX JAHHBIX
YMeeT mNpoBOAMTH IIOMCK M HCIIOJIBL30BAThH
1 TOAXOMABI JUIS 3alIUTHl OKpPYXKaloUled Cpeabl
OLIEHKH  JOCTYITHOCTb  IPHPOIOOXPAHHBIX
TEXHOJIOTHH /ISl OpraHNu3aIi, MaTeMaTHIECKH
(hopMynHpOBaTH PE3YNBTATHI, WX aJIeKBaTHO
MIPEICTaBIATh
Brnaneer nmonxonamu, criocodbaMu M IpueMaMu
JUIL  3aI0UTBl  OKpYXXAalomled  cperapl |
MPOBEACHUS SKCIEPTU3BI JIOCTYITHOCTH
MIPUPOIOOXPAHHBIX TEXHOJIOTHHA JUTS
OpTraHW3aIliH, CIIOCOOHOCTBIO HCIIONB30BaTh
W3BECTHBIE PEMICHHWS B HOBOM IPHJIOXKCHUH,
CpaBHUBATh JAHHBIC
HIIK-2.2. HUcnomw3yeT | 3HaeT, Kak UCHOAb30BaTh 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  JOCTYHHOCTH  NPHPOJOOXPAHHBIX
OLIGHKH  JOCTYHNHOCTH | TEXHOJOTMH, CYHIECTBYIOIIUE  MOJEIbHBIE




IIPUPOJOOXPAHHBIX

MNpeaACTaBJICHUSA CHCTEM 3alIHUThI Cpeabl

TEXHOJIOTUH OOHTaHMA YeNOBEeKa
YMeeT OCyLIECTBIIATh 3aIIUTY OKpPY)KaroIIeH
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 o0veM 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 ONIpEIeleHHs UX B
o 00CIIeIOBaHHIO | Ta30MBIIEBBIX BBIOpPOCAX, TEXHOTEHHBIX W
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
COOpPYKEHUH OUYMCTKHU
CTOYHBIX BOJI u
BOJIOTIOATOTOBKH

OpHEMBI JJIsl OnpeelieHus o0beMa U CocTaBa
paboT Mo 00CIIeIOBAaHUIO COOPYKEHUI OUUCTKH
CTOYHBIX BO )44 BOJOIIOATIOTOBKH,
(hopMyIHpOBAaTH  MOCTAHOBKY  3aJadd IO
pa3pabOTKEe HOBBIX CPEACTB  3alllUThl U
npeaiarath 3 GEeKTUBHBIE PELICHUS

Brnaneer criocodamu pacuera "
MPOSKTUPOBAHHUS CHCTEM obecreueHus
0C30MacHOCTH I OMpENCiCHUsT o0beMa u
cocTaBa paboT 10 00CIIEOBAHHIO COOPYKEHUH
OYHCTKH CTOYHBIX BOJX M BOZOIOATOTOBKH,
METOAaMH aHallM3a M OLCHKH OIIaCHOCTH
3arpsA3HEHUs cpebl OOUTaHUS

3HaeT 00beM M cocTaB pabOT OCYIECTBICHHS
KOHTPOJII W yOpaBleHHA paboTaMH IO
00CJIeI0BaHHIO COOPYKECHU I OYUCTKU CTOUHBIX
BOJI U BOJJOTIOITOTOBKH.

YMeeT HCIIONIBL30BaTh OCHOBHBIE METOAbl H
NpUEMbl  OCYIIECTBICHUS  KOHTPOISL |
yhnpaBieHus: pabotamMu 10  00CIeOBAHHIO
COOpPYXXEHHI OUYHCTKH CTOYHBIX BOJ H
BOJIOIOJICOTOBKH, IOJ0UpaTh HEOOXOIUMBbIE
TEXHOJIOTHYECKHE CXEMbl OYHCTKU U 3alUTHI
cpenl OOUTaHus

BnaneeT crocobamu pacyera u
MMPOCKTUPOBAHUA CHCTEM obOecreueHus
6630HaCHOCTI/I, Ha OCHOBC KOTOPBIX

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




TunoBbie KOHTPOJIbHBbIE 32IaHUSI UJIH HHbIE MATEePHAJIbl, HeO0X0AMMBIE /151 OLEHKH
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapPAKTEePHU3YIOIIUX ITANbI
(opMupoBaHusa KOMIETEHINH B poLiecce OCBOeHHUsI 00pa30BaTeIbHOMH NMPOrPaMMBbI

Ilpumepnulii nepeuens 60npocos u 3a0anuil

KonTposbHas pa6ora Nel - mo teme «@yHaaMeHTAJIbHbIE OCHOBBI MPOMBIILIEHHOH
0e3onacHocTu. IIpoueccol Tenio- 1 MacconepeHoca B OKpY:Kalolle cpeae u
MPOMBIILTEHHOCTH»
BapuanT Nel
XonogupHas KaMepa MoIepKUBAET MOCTOSHHYIO Temnepatypy - 25 °C. Cpexneronosas
TeMIepaTypa okpyxatomiei cpenst 10 °C. CTeHKr KaMepsl IPe/ICTaBISAIOT cO00i TPEXCIOHHYO
COHJBUY MaHENb CTANIb-TIEHOIUIACT-CTalb. TomnmuHa gucta cranu 0,5 MM, neHonojaucTuposua 25
cM. CpenHuii Ko3QGHUIMEHT TEIIO0TIaur CHCTEMBI CTalb-BO3IYX paBeH 5 B1/(M?*K).
Koaddurment remnonporogHoctu nerononuctupona 0,031 Br/(m*K), cramu 58 B1/(M*K).
Paccunrtarh mI0THOCTH TEIIOBOTO MOTOKA.

Bapuant Ne2
OXNaXIaoIas KHUIKOCTh TeMrepaTypoii -50 °C moyaercs oT KoMmpeccopa K XN MIBHOI
KaMmepe 1o MeIHOU TpyOKe auamMeTpoM 2 cM ¢ K03 PHUIIMEHTOM TEIIONPOBOHOCTH Meau 380
B1/(M*K), yremnennoi nenononmyperanom ¢ koaddunuentom rermnonpoBogHoct 0,029
Bt1/(M*K). Temneparypa Bo3ayxa 20 C. Tonumua Meau 1 MM, a MIEHONOJINYPETaHA 2 CM.
Cpeauii K03 OHUIHNEHT TEMIOOTAA4YN CHCTEMBI XIaaareHT-Meapb 50 Br/(m? K),
TeHomoInypeTan-Bo3ayx 2 Br/(m? K). PaccunTars TemnoBoii IOTOK depes 1 M TpyOKH.

Bonpocsl 1u1s1 yeTtHOro onpoca o teme «Pacder cucremsl o6ecnnevyeHus1 0€30I1aCHOCTH
ra3onbLIeBOr0 COCTaBa aTMOC(EPHOro BO31yXa cpe/ibl 00UTAHUS YeJIOBEKA»
AcnHpanvoOHHbIE CUCTEMBI.
Cuctembl IPUTOYHO-BHITSHKHOW BEHTHIISIIINH, JIOKAJTLHOTO BO3TyXOOTBEACHUSI.
VpaBuenue Hasbre-Crokca.
JlamuHapHOe U TypOYJIEHTHOE TeUEHHE ra3a B BO3JyXOBOIaX.
TeopeTnyeckre OCHOBBI IIPOCKTUPOBAHUSA CUCTEMBI OYMCTKU BO3JyXa MPOMBIIUIEHHOTO
MOMEILEHUsI OT Ta30MlbLIEBBIX BHIOPOCOB Ha MpHUMEpE JAepeBornepepadaThIBAIOIIErO I€Xa C
IIOMOLIBIO aCIIUPALUOHHON CUCTEMBI.

agbrwnE

KontpoabsHasi padora Ne2 - no teme «IIpoexTupoBanue cucreM 3aliMThI padouero Mecra
OT lymMa, BUOpaumii, u3aydeHuii. Pacder cucrem 3amMThl OT NOPaKeHHS JIeKTPUUYECKHUM
TOKOM»

Bapuant Ne 1
PaccunraTh XapakTepUCTUKHU aCIUPALMOHHON CHUCTEMBI: TUAMETP BO3yXOBOJI0OB, INKJIOHA, TUII
BEHTUJISITOpA

&
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Puc. AxcoHOoMeTprueckas cxema acupauoOHHOM CUCTEMBI C OTCOCOM Bo3ayxa |
1 -2 — yyacTku ra30x0/10B; 3 — IUKJIOH; 4 — BEHTHWISTOP

Tabmuna. [TapameTpsl acUpaMOHHON CHCTEMBI.

Pacxon Jnuna Tun Temneparypa
BO3/IyXa, BO3JIyXOBOJIOB, | IMKIIOHA BO3ayXa, °C XapakTepUCTUKH MbUIN
M3/a M
CH, dl'lM1 pH7
Q l1 l2 /M lgo MKM | KT/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 — BEHTHIIATOP

Tab6nuia. [TapameTpsl acIUpamOHHON CUCTEMBI.

Pacxon Jnuna Tun Temneparypa
BO3JyXa, BO3JyXOBOJOB, | ILUKIIOHA BO3ayXa, °C XapaKTepUCTUKU IIbLIN
M3/g M
CH; d1'IM1 pH,
Q l1 l2 /M3 lgos MKM | KT/M°
1200 12 7 [[H-24 26 2 |042| 15 | 2800

Yerubiii  onpoc mno TeMe «®Pu3dnyeckHe W XMMHYECKHE MeTOAbl OYHUCTKH
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 MPOLCCC KOoaryjsaiuu: IIPaBUIIO Hlym:ue-l“apzm;
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. OcHoBHbIE XUMHUYECKHE KOAryssHThL. [[puHIIMNHATBHBIE CXEMbI TUIIOBOTO 000PYAOBaHUS.
Pacuer 103 KoarynsHTOB.

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

6. Meroabl XMMUYECKOTO OCAXKJEHUS BPEIHBIX NPUMECEH B CTOYHBIX BOAAX. YMATYeHUE
IPUPOJIHBIX U CTOYHBIX BOJ: TEPMHUECKUH METOJ; U3BECTKOBAaHHUE; MCIOJIb30BaHUE 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:
[Tpupoga 3arpsasssromux arMocdepy BeuiecTs. Koyuonanoe cocTosiHuE BEILECTBA.
[TosryueHue ¥ OYMCTKA IUCIIEPCHBIX CUCTEM
MosekynsipHO-KHHETHYECKHE CBOMCTBA AUCHIEPCHBIX 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.
AdpoIMHAMHYECKOE COIIPOTHBIIEHUE CPE/Ibl ABHIKEHHUIO YaCTHULL.
[TeieocaguTeNIbHBIE U HHEPLIMOHHBIE YIOBUTEIIH.
OunbTpOBaHKE C TOMOIIBIO BOJIOKHUCTBIX (DHIIBTPOB.
VYnaBnuBaHMe YacTUIl B MOKPBIX CKpyOOepax.
OuncTKa ra3oB B 3J1€KTpOPUIbTPax.
Arnomepanys 4yacTull Ipu OPOYHOBCKOM JBUKEHHH.
YBenuyeHrne CKOpOCTH arjioMepanuy Ipu nepeMennBaHuu.
YckopeHue arioMepanuy ¢ MOMOIIbIO 3BYKOBBIX BOJIH.
Tepmuueckoe ocaxacHue.
OcaxieHue B CJI0€ CO CTallMOHAPHON HAOWBKOM.
[TeineynaBiarBaHue B ICEBIOOKUKEHHOM CJIO€.
Pa3znenenue yacTuil B MarHUTHOM TIOJIE.
OKOHOMHUKA OYMCTKH MPOMBIIIJICHHBIX T'a30B.
27. CocTaB, CBOWCTBa, KJIACCHU(HUKAIMs 3arps3HEHUH M YCIOBUS BBITYCKAa CTOYHBIX BOJA B
BOJIOEMBI.
28. Boma B mpupome. XapakTepHCTHKa W METOABI HMCCIeIOBaHHS CTOYHBIX BojJ. CocraB m
CBOIICTBA CTOYHBIX BOJ.
29. Metoasl UcClIEqOBAHUA CTOYHBIX BOJI.
30. Knaccudukanus, MeToAapl KaHAJIM30BAHUS W OYHUCTKH CTOYHBIX BOJI XHUMHUYECKHX
IIPOU3BO/ICTB.

CoNoA~WNE

NNNNNNNNNNRPRPRRERRRERERRRE R
SUARWONPFPOOONORWNEO

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?
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3. Kak paccunrtarh TemnoBoil NOTOK yepe3 HUIMHAPUUECKYIO CTEHKY?

4. Kakue coBpemeHHBIE TEIUIOM3O0JIALIMOHHBIE MaTepuaibl BaM H3BECTHbI? OnuImmre 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 Kax mpoBoT npoekTupoBaHue 3BYKOIOTIIONIAOIEH 00IUIIOBKH?

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

10.  KaxoB mopsaok pacuera BUOPOH3OIUPYIONINX OCHOBAHUN?

11.  Kakum oOpa3om NpoBOJUTCS pacdeT 3allUTHOIO 3a3eMJIeHUs: 000pynoBaHus?

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

13. KakoB nopsiiok pacyeTa BO31yIIHO-TEIJIOBOM 3aBECHI?

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

15.  Kakumu cBoiicTBamu 0071a/1at0T MBUTA?

16.  Kaxkwue cBoiicTBa BOABI OTHOCSTCS K (PU3NYECKUM U XUMUUYECKUM?

17.  Kakue OCHOBHBIE XapaKTEpUCTHKH Ka4eCTBA BOJIbI UCTIOIB3YIOTCS B IIPOMBIIIUIEHHOCTH?
18. Kakum crnocoboMm oOcCyIIecTBISICTCS OYHCTKAa CTOYHBIX BOJ OT KPYMHOAUCIEPCHBIX
npumecei?

19.  Kak ocymectBisiercst nepepadoTka pacTBOPOB, COJIEPKALINX HOHBI TSHKEJIBIX METAILIOB C
UCTIOJIb30BAHUEM XMMHYECKHX METO/IOB OYHCTKU?

20.  UYTto ecThb MEXaHU3MbI MUIIEIUIO00PA30BaHUS MPU KOATYIALNUN?

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

22.  Kakue ¢aktopbl BIMSIOT Ha Mpouecc koarymsauuu: npaswio Ulynbne-I'apau; BnusiHue
TU/IPATHBIX CJIOEB?

23.  Kakue cymiecTByIOT CTaJHH Mpoliecca Koaryusuun?

24.  Kakue (pakTopsl ONMPENENsIOT CKOPOCTh KOATYIISIIIAN?

25.  Kakue 0OCHOBHbIE XUMHYECKHE KOATrYJISIHTHI BaM u3BeCcTHBI?

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 mpoeKTUpPOBaHUe cHUCTeM olecrneyeHus 0e30MaCHOCTI

DK3aMeHANNOHHBIN Omaer Ne 1

1 Kak 3By4uT OCHOBHOI1 3aKOH TEIJIONPOBOJHOCTH?

2. Kak paccunrarh TEIIOBOM OTOK Yepe3 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, OCBOMBILNI 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» MPUMEHEHHSI OCBOEHHBIX 3HaHUI copmupoBanbl. 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 CTYJIEHT, NMPAKTUYECKU IOJHOCTBHIO
OCBOMBILUI 3HaHUS, YMEHUs, KOMIIETEHIIMH U TEOPETUUECKUI MaTepual,
y4eOHbIe 3a/laHusl HE OLICHEHBbl MAKCHMaJbHBIM YHCIOM OaijoB, B

Cpennuii
yPOBEHD OCHOBHOM c(OpMHpOBaja 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
Toporosbii TEOPETUUECKUIM MaTepuai, MHOTHE yuyeOHbIe 3a/1aHus JINOO HE BBIMOIHUII,
YPOBEHD 3 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 IIPEIOAABATENS
OLICHKY  «HEYHOBJICTBOPHUTEJIbHO»  3acly)KUBAaeT  CTYICHT, He
. | OCBOMBIIMI 3HaHMSI, yMEHHSI, 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 «OTJIMYHO» 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 HErpyOOil OITMOKM U OJTHOTO HEJI0ueTa, Wik He 0ojiee IBYX HEI0YETOB.

OneHkKa «yI0BJIETBOPHUTEIBHO», €CIM CTYJICHT MPAaBWILHO BBIMOIHUI HE MEHee
MIOJIOBUHBI PA0OTHI WJTH JOMYCTUI HE 0oJiee IBYX IPyOBIX OMIMOOK, MJIH HE OoJiee 0OHOU rpy0oit
¥ OJIHOM HerpyOoil OIMOKH ¥ OJTHOTO HEJA0YETa, UITU He OoJiee IBYX-TPEeX HErpyObIX OMUOOK, TN
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 OoIINOOK 1 HEA0YCTOB,
MPEBOCXOIAIIEe HOPMY, IPU KOTOPOI MOKET OBITH BHICTABJICHA OIIEHKA «3), UIIH €CITU MPaBUIHHO
BBITIOJTHHUJI MECHEC ITOJIOBUHBI pa6OTBI.
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Kputepun 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(OpPMIICHHIO, 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.

OneHKa «y/10BJI€TBOPUTEIBHO)» — UMEIOTCS CYIIIECTBEHHBIE OTCTYILICHHUS 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 «HeyI0BJIETBOPUTEIbHO» — TeMa pedepaTa HE pacKpbiTa, OOHAPYKHUBACTCS
CYIIIECTBEHHOE HETIOHMMAaHHUE MPOOIJIEMBI.

Kpurepun nud¢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

KPUTHUYECKOTO aHAJIN3a
Co0J1ro/IeHUE NTPaBIJI IIUTUPOBAHMSI
[TpaBUIBHOCTH OOPMIICHHS
Uroro: 15

13-15 6annoB — OTIMYHO;

10-12 6annoB — XopoIio;

8-9 6ayIoB - YIOBJICTBOPUTEIIHLHO;

0 6ayIOB — HEYIOBJIETBOPUTEIIBLHO.

N

[

Kpurepun oneHuBanus pe3yibTaToOB YCTHOIO OIIpOca

OneHka «xopouwto» CTAaBUTCS, €CIOU CTYIEHT €T OTBET, YIOBJIECTBOPSIOLIMI TEM K€
TpeOOBaHUSAM, YTO M JJIs OIEHKH «OTIMYHO», HO JIOMyCKaeT 1—2 OmmOKH, KOTOPBIE CaM K€
UCTIpaBIISET, U 1—2 HejoueTa B MOCIEI0BATEIbHOCTH U SI3bIKOBOM O(OPMIICHUH U3JIaraeMoro.

OueHka «yooenemeopumenbHo» CTaBUTCS, €CIU CTYAEHT OOHapyKHMBaeT 3HAHHUE U
MIOHMMAaHHUE OCHOBHBIX IIOJIO’KEHUH TaHHOM TEMBI, HOT U3JIaraeT MaTepraj HEMOJIHO U JOITYCKaeT
HETOYHOCTH B OIPEIeJICHUH OHATUH WX POPMYITUPOBKE MPABUJII; HE YMEET JOCTATOUYHO IITyO0KO
U JI0Ka3aTelbHO 00OCHOBATh CBOM CYXJIEHHUS M NMPUBECTU CBOM MPHUMEPHI; U3JIaraeT MaTepHuai
HEIOCJIEI0BaTENbHO U IOMYCKAET OLIUOKHU B SI3bIKOBOM O(OPMIIEHUH U3JIaraeMoro.

O1eHka «HeyooenemeopumenbHo» CTaBUTCS, €CIIM 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 1ureparypa

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

2. Jmutpenko, B.I1. Ynpasienue skojornyeckod 0e30macHOCThIO B TexHOC(hepe
[DnexTpoHHBIH pecypc]: yued. mocooue / B.I1. JImurpenko, E.M. Meccunesa, A.I'. detncoB. —
OnektpoH. naH. — Cankrt-IlerepOypr: Jlaws, 2016. — 428 c. — Pexum pgocryna:
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 ocooue / 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'. TepMoguHaMUYeCKHE pacyeThl B XMMHM U METAJUTypruu
[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
[DnexTpoHHbIi pecypc]: yueoHoe mocodue / J[.I. Hapeimkua, M.A. Ocuna, B.®. OukoB. —
OnektpoH. paH. — Cankr-IlerepOypr: 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 YHCJEe COBpeMeHHbIe NpodeccHOHATbHBbIE 0a3bl
JAHHBIX M HHGOPMALHMOHHBIE CIIPABOYHBIE CHCTEMbI

DJ1eKTPOHHO-0ubIM0oTeuHbIe cucTeMbl (IBC):

1. B3BC «IOPAUT» https://urait.ru/

2. OBC «YHUBEPCUTETCKAS 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 snexrponnas 6udnaunoreka (HIb) http://www.elibrary.ru/

S. [ToMHOTEKCTOBBIE apXUBBl ~ BEAYIIMX 3alaJHbIX HAYYHBIX JKYpHaJIOB 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 manapix 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 cucrema 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 HAyKH U BhIcIIero oOpa3oBaHus Poccuiickoit ®enepamuu
https://www.minobrnauki.gov.ru/;

4, denepanbublii mopran "Poccuiickoe oopazosanue” http://www.edu.ru/;

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

6. Enunas komnekius 1udpoBbix o0pa3oBarelbHBIX 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 moptan "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(OPMAIMOHHbIEC Pecypchl

KyoI'Y:

1. ONEeKTPOHHBIN Karajor Hayunoii o6ubnnorexku 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 TUHAMUYecKkoro 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
TexHoJsioruil B oopazoBanuu Kyol'Y u nayuno-meroanudeckoro xxyprana "[IIKOJIBHBIE T'OAbI"
http://icdau.kubsu.ru/

6 MeToauyeckue yKazaHus 1Jis1 00y4aIOIIMXCHA M0 OCBOEHUIO JUCHUNJIMHBI (MOTYJIA)

VYcnemHoe ocBoeHHME AUCHUIUIMHBI TMPEANOJaraeT akTUBHOE, TBOPYECKOE Y4acTHE
CTYJEHTA ITyTeM IJIAHOMEPHOM, MOBCEIHEBHOM pabOTHI.

Texymuii KOHTPOIb 3HAHUW OCYIIECTBISAETCS Ha KaXJAOM 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 JEKIUMH IO JaHHON JUCHUTUIMHE.
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OcHoBHO# Qopmoii 00yUeHHS CTYICHTOB SBISIETCS CAMOCTOSITENbHAS paboTa Hal
yueOHbIM MaTepuasioM. [Iporecc n3yueHust JUCUUIUIMHBL COCTOUT U3 CIEAYIOIINX JTaloB:

1 IIpopaboTka TEOPETHYECKOTO0 MarepHuaja I0 PEKOMEHJOBAaHHBIM YUeOHHKaM |
KOHCIIEKTaM JIEKLIWH, IPEOCTABICHHBIX IIPEIOIaBATEIEM B JJICKTPOHHOM BH/IE.

2 BhlINoJIHEHNE CaMOCTOSITENIBHBIX Pa0oT.

3 Cnauu 3K3aMeHa B yCTHOW WJIM IMCbMEHHOM (opMe (110 YCMOTPEHUIO MIPENoiaBaTes).

Padora ¢ koHcnekTOM Jekumii. [[pocMoTpuTe KOHCIIEKT Cpa3y MOCE 3aHATUN, OTMETHTE
MaTepral KOHCIEKTa JIEKIIUN, KOTOPBIM BBI3BIBACT 3aTPyJHEHMS Ul NOHUMaHus. [loneitalitech
HAlTH OTBETHI HAa 3aTPYJHUTENIbHBIE BOIPOCHI, UCIOJb3YsI PEKOMEHIYEMYIO JUTepaTypy. Eciau
CaMOCTOSITENILHO HE y/1al0Ch pa300parThesl B MaTepuaine, chopMyupyiite BOnpockl 1 00paTUTECh
3a IIOMOIIBIO K MPETNOaBaTeN0 Ha KOHCYIbTAIUU WK OJvKaiiei tekiuu. PerynsapHo oTBoguTe
BpeMs I IOBTOPEHNUs NIPOMIEHHOI0 MaTepuaa, IpoBepsis CBOU 3HAHMSI, YMEHUS U HABBIKU 110
KOHTPOJIbHBIM BOIIPOCAM.

Jleknuu. MeToauka 4YTeHUus JeKIMH. JIeKInn IBIAI0OTCI OQJHHUM U3 OCHOBHEIX METOJIOB
00y4eHHUs 110 TUCLUIUIMHE, KOTOPbIE TOJKHBI PEIIaTh CIEAYIOIINE 3aJaun:

- U3JIOKATh BaKHEHIIMM MaTepual IPOrpaMMbl Kypca, OCBELIAIOIIMNA OCHOBHBIC
MOMEHTHI;

- pa3BUTh y CTYAEHTOB MOTPEOHOCTh K CAMOCTOSTEIbHON paboTe HajJ yueOHOH u
Hay4YHOM JIMTEPATypPOU.

['maBHOW 3amaveil KaKIOW JIEKIUU SIBJISIETCA PACKPBITHE CYIIHOCTH TEMbI M aHAIU3 €€
[JIaBHBIX ITIOJIOKEHUH. PexomMeHayeTcs Ha NEepBOW JIEKIIMH JIOBECTH A0 BHMMAHHS CTYACHTOB
CTPYKTYpY Kypca M €ro pas3fieiibl, a B ajbHEHIIeM yKa3blBaTh HAYAJI0 Ka)KJ0ro pas3jesia, CyTh U
€ro 3a7iauul, a, 3aKOHYUB M3JI0’KEHHE, ITOIBOAUTH UTOT 110 ITOMY pa3zeiy, YToObl CBsI3aTh €ro co
cnenyromuM. ConepkaHue JieKUMH ompeaensercss pabouell mporpammoinn kypca. Kpaiine
JKeJaTeJIbHO, YTOObI KaXKas JIEKLUs OXBaThlBajla U MCYEPIIbIBAIa ONPEACIIEHHYIO TEMY Kypca U
npezcTaBisiia co00i JOTHUECKH BIIOJIHE 3aKOHYCHHYIO paboty. Jlydine COKpaTUTh TeMy, HO HE
JIOIIYCKaTh IIEPEPBIBA €€ B TAKOM MECTE, KOIJja OCHOBHAs M€ €11e ITOJIHOCTBbIO HE PACKpPbITA.

IIpakTnyeckne 3ansTust (cemuHapbl). lloaroroBka K MNpPaKkTUYECKUM 3aHATHAM
(cemuHapam) COCTOUT M3 HECKOJIBKHMX 3TAIlOB:

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

- yri1yOJieHre 3HaHUi 10 TeMe.

Ha npaktuyeckux 3aHATHSAX (CeMHHApax) TIPHUBETCTBYETCS aKTUBHOE YdYacTHE B
00CYX/IeHUN KOHKPETHBIX CUTyallld, CIOCOOHOCTh HAa OCHOBE IMOJYYEHHbIX 3HAHUN HAaXOAWUTh
HauOonee >(PQEeKTUBHbIE pEIIEHUS MOCTABICHHBIX MPOOJIEM, YMETbh HAaXOJUTh IOJIE3HBIN
JIOTIOJTHUTEIIBbHBIN MaTepUa 110 TEMATUKE 3aHATHH.

B mpouecce moAroToBKM K MNPAKTUYECKUM 3aHATHAM (CEMUHapaMm) pEKOMEHIYyeTcCs
B3alMHOE OOCYXJIEHHE MaTepuajia, BO BpeMs KOTOPOro 3aKpEeIUISIOTCS 3HaHMs, a TaKke
npuoOpeTaeTcs MPaKTUKA B U3JI0)KEHUU U Pa3bsICHEHUH MOJYyYEHHBIX 3HAHU, pa3BUBAETCS PEUb.
[Ipu HeoOxomumocTH cleyeT oOpaiaTbCsl 3a KOHCYJbTallMedl K mpenogaBatento. Mnas Ha
KOHCYJIbTAIIMI0, HE0OOXO0IMMO XOPOLIO MPOAYMaTh BOIIPOCKI, KOTOPbIE TPEOYIOT pa3bsicHeHus. B
IpOLIECCe TBOPYECKOTO OOCYKIEHUS W JTUCKYCCUM BBIpaOATHIBAIOTCS YMEHHS U HaBbIKU
MCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS JJIS1 PEILIEHUS IPAKTUYECKUX 3a/1a4.

Kputepun oniennBanust paboThl Ha MPAKTHUECKUX 3aHATHAX (CEMUHApax):

— IPaBUJIBHOCTh OTBETA IO COAEPKAHUIO 3a/laHus (YUUTHIBAETCS KOJIMYECTBO U XapaKTep
OIIMOOK MpHU OTBETE);

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

— CO3HATEIBbHOCTh OTBETA (YUUTHIBAETCS TOHUMAHUE H3JIaraeMoro MaTepuaa);
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— JIOTHKAa W3JIOKEHUA MaTepuana (y4UTHIBACTCA YMEHHME CTPOUTh LIEJIOCTHBIMH,
NOCJIE0BATENbHBIN paccKa3, FPAMOTHO I0JIb30BATHCS CHELUAIBHON TEPMUHOJIOTHUEN);

— PaLMOHAJIBHOCTh HCIIOJIb30BAHHBIX NPUEMOB M CIIOCOOOB pEIICHHUS MOCTaBICHHON
yueOHoI 3a1auu (YUYUTHIBACTCS YMEHHE HCTIOIh30BaTh Hanbosiee mporpeccuBHbie U 3 (HEKTHBHBIC
CIIOCOOBI TOCTHXKEHHUS LIENH);

— CBOEBPEMEHHOCTh H JS()PEKTUBHOCTH WCIIOJIB30BAHUS HAMNISAIHBIX MOCOOWHA W
TEXHUUYECKUX CPEJICTB IIPU OTBETE (YUUTHIBAETCS IPAMOTHO U C IIOJIb30M IPUMEHSATH HAIJIAIHOCTD
Y JIEMOHCTPALIMOHHBIH OIBIT IPU YCTHOM OTBETE);

— MCIIOJIb30BaHME JOMOJHUTEIBHOTO MaTepuaiia (00s3aTe’nbHOe YCIOBHE);

— paIMOHAIBHOCTh MCIOJIb30BAHUSI BPEMEHH, OTBEIEHHOIO Ha 3a7aHue (He omolpsercs
3aTSIHYTOCTh BBIIIOJIHEHUS 3aJjaHUsl, YCTHOTO OTBETa BO BPEMEHHU, C YYETOM HMHAMBHUIYaJIbHBIX
O0COOEHHOCTEH CTYJICHTOB).

Metonuka Hanucanusa pedeparoB. Hammcanue pedepata siBisiercst oqHON u3 dopm
0o0y4eHHUs CTYIEHTOB, HAMPaBICHHOW Ha OPraHU3aIMIO U MOBBIIIEHNUE YPOBHS CAMOCTOSTEIIbLHOM
paboThl CTYNEHTOB; OJHON W3 (GopM HaydHOH PabOTHI CTYACHTOB, IEIBIO KOTOPOW SIBIISETCS
pacuMpeHre HayqYHoro Kpyro3opa CTyJI€HTOB, O3HAKOMIICHUE C METOI0JIOTHel HayYHOTrO TIOUCKa.

OcHOBHBIC 337a4YMl CTyJAEHTAa NpPU HAMMCaHUHM pedepara: ¢ MaKCUMaIbHOW MOIHOTOMN
MCIIOJIb30BATh JIUTEPATypy MO BbIOpaHHOU TeMe (Kak peKOMEHAYeMYIO, TaK U CaMOCTOSITEIIbHO
noJ00paHHyI0) AUl NPAaBWIBHOTO TOHMMAHHWS AaBTOPCKOW MO3HMIMHU; BEpHO (0€3 HCKaKeHUs
CMBICTIa) IepeaaTh aBTOPCKYIO MO3UIIMIO B CBOCH paboTe; YICHUTH Ui Ce0sl U U3JI0KHUTh MTPUINHBI
CBOET0 coryacus (Hecorjacusi) ¢ TEM WM MHBIM aBTOPOM I10 JJaHHOU npoOieme.

Cmpyxmypa peghepama

1. TutynbHBIHA JHCT

2. OrnaBneHue

Ornasnenwue - 3To iaH pedepara, B KOTOPOM KaXKAOMY pa3ieiy T0JHKEH COOTBETCTBOBATh
HOMEp CTPAHUIIbI, HA KOTOPOH OH HAXOJHUTCS.

3. Tekct pedepara.

OH nenuTcst Ha TPU YaCcTU: BBEJIEHUE, OCHOBHAS YaCTh U 3aKJII0UYECHHUE.

a) Beenenue - paznen pedepara, MocBsIIEHHBIH MOCTAHOBKE MPOOIEMbl, KOTOpas OyaeT
paccMaTpuBaThCsi 1 000OCHOBAHUIO BHIOOpPA TEMBI.

6) OcHOBHast yacTb - 3TO 3BE€HO PabOThI, B KOTOPOM IOCIEI0BATEIbHO PACKPBIBACTCS
BblOpaHHast TeMa. OCHOBHAsl 4acTh MOXET OBbITh IpEACTaBiIeHAa KakK IeJIbHBIM TEKCTOM, TaK U
pa3neneHa Ha TriaBbl. [Ipy  HEOOXOAMMOCTHM TeKCT pedepara MOXKET JOMOIHATHCS
WJUTIOCTPAIUSMU, TabuaMu, TpagukaMu, HO MU HE CIIeTyeT "meperpyxarh” TeKCT.

B) 3aKiroueHue - JaHHBIN pa3zen pedepara JoKeH ObITh MPECTaBICH B BUIE BHIBOJIOB,
KOTOpBIE TOTOBATCS HAa OCHOBE MOATOTOBJIEHHOIO TE€KCTa. BBIBO/IBI JOKHBI OBITH KPAaTKUMHU U
4eTKUMH. Takke B 3aKJII0UEHUE MOXKHO 0003HAYUTH MPOOIEMBbI, KOTOPHIE "BBICBETUIINCH" B X0O/I€
pabotsl Haj pedepaTrom, HO HE OBUIH PACKPHITHI B paboTe.

4. CnucoK UCTOYHUKOB U JTUTEPATYphl. B TaHHOM cniricke Ha3bIBAIOTCS KaK T€ UCTOUYHHKH,
Ha KOTOpBIE CChIJIAETCS CTYIEHT IPU MOATOTOBKE pedepara, Tak U BCE MHbIC, U3yUCHHbIE UM B
CBSI3U C €ro MOJAroTOBKOW. B paboTe M0MKHO OBITH HCHOJIB30BAHO HE MEHEEe S5 pa3HBIX
UCTOYHUKOB. PaboTa, BBINOIHEHHAs C MUCIIOJIB30BAHUEM MaTepuana, COJAEpKaIlerocsi B 0JTHOM
HAyYHOM HCTOYHUKE, SIBIISETCS SBHBIM IUIarmatoM u He npuHuMaerca. Odopmnenue Crucka
UCTOYHUKOB U JIMUTEpPaTyphl JOJKHO COOTBETCTBOBAaTh TpeOOBaHUSAM OMOIMOrpapuuecKux
ctanaapToB. O0beM U TEXHUYECKUE TPEOOBAHUS, TIPEIbIBIISIEMbIE K BHIMIOTHEHHUIO 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.

JlokInaz, compoBOXKIAIONINI MPe3eHTAIlH, T0JDKEH 3aHUMATh 5-7 MUHYT.

W npoknmag, W mnpe3eHTaMM MPeIBapUTENbHO MPUCHIIAIOTCS MPENnojaBaTeiio 1o
IIEKTPOHHOM NIOYTE HA IPOBEPKY.
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MeToauka MOArOTOBKM K KOHTPOJBHBIM PadoTaM M HANMCAHUS KOHTPOJbHBIX
pador. [Ipu moAroToBKEe K KOHTPOIBHOW pabOTe W UTOTOBOMY TECTHPOBAHHIO HEOOXOIMMO
BHMMATEJILHO MTPOYUTATh COCTABICHHBIC paHee KOHCIIEKTHI JeK1ni. CBEpUThH CIIUCOK BOIPOCOB C
umeronieiicss nudopmanueit. Henocraronryro nndopmainnio HE0OXOIUMO HATH B yueOHUKAX
(y4eOHBIX TOCOOMSIX) MIIM B APYTUX HCTOYHUKAX MH(POPMAIUH.

KonTponbHas pabota npoBoIUTCS B TUCbMEHHON dopMe.

KoHTponbHbIe pabOThl OOBIYHO COJEpPXKAT HECKOJIBKO BOIPOCOB M HMMEIOT HECKOJIBKO
BapuaHTtoB. CTyneHT auOO0 cam BBIOMpAaeT OAMH U3 MPEIJIOKEHHBIX BAapUAHTOB, JHOO
MIPEMNo/IaBaTellb 3aKPEIUISIET 3a KaXKIbIM CTYJAECHTOM OIPEACIICHHbI BApUAHT.

MeTtoauyeckue pekoMeHAAIUH 1JIs1 IPoBeaAeHus Ik3ameHna. CTyneHThl 00s3aHbI CIATh
9K3aMEH B COOTBETCTBUU C PACHUCAHMEM W Yy4YEOHBIM IUIAHOM. DK3aMEH MO TUCIUIUINHE
npecieayeT Ledb OUEHUTh paboTy CTyIEHTa 3a KypC, MOJYYEHHE TEOPETHUYECKUX 3HAHUHM, UX
MPOYHOCTh, PA3BUTHE TBOPYECKOT'O MBIIUICHUS, PUOOPETEHNUE HABBIKOB CaMOCTOSTEIHHOU
paboThl, yMEHHE IPUMEHATD MOJIyY€HHBIE 3HAHUS [Tl PEIICHUS TPAKTUUYECKHUX 3a/1au.

dopMa MPOBEACHUS 3K3aMEHA: YCTHO WJIM NUCHBMEHHO YCTAHABJIMBAECTCS PEIICHUEM
kadenpsl. Pe3ynbraT ciaum 3K3aMeHa 3aHOCUTHCA MIPernoaBaTesieM B 3a4eTHYIO KHIKKY.

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

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

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

VYuebOHbie ayJIUTOPHU Juist | Mebens: yueOHast Mmebeb Microsoft Office
MPOBEICHUSI npakTHYecKuX | TeXHUYEeCKHe cpeicTBa OOYUCHUSL: Professional Plus
3aHATUN pabor. YyeOHast | 3KpaH, IPOEKTOP, KOMIIBIOTEP

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

149)

VYuebHbie ayJIUTOPHU Uit | Mebens: yaeOHast Mebeb 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 CHGHI/IaJ'H/IBI/II)OBaHHOI\/’I MC6€HBIO, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXXHOCTBIO MOAKITIOUEHUs K ceTu «HTepHeT» U obecriedyeHreM JO0CTyIa B AJIEKTPOHHYIO
nH(pOPMAITMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCHUTETA.

HaumeHoBaHHe IOMEIIEHUH ISt OCHAaIICHHOCTh TIOMEIICHHUH IS [lepeyeHp THANICH3NOHHOTO
CaMOCTOSATENFHON pabOTHI CaMOCTOSTENTFHON pabOTHI 00YJaOITIXCS IIPOrPaMMHOTO
00y4Jarmuxcs obecrieueHus
ITomenienne s camocToaTenbHONH | Mebenb: yueOHas mebernn WinSvrDCCore ALNG
paboTel oOyuarommuxcs (unransHbiii | Komrmrext cnenuanusupoBannoit mebenu: | LiICSAPk MVL 2Lic Corelic
3an HayuyHoli OnbmmoTexn) KOMIBIOTEPHBIE CTOJIBI EES
O6opynoBanne: KOMIbIOTEpHas TexHuka ¢ | Microsoft Office
noakaodeHneM kK uHbopmammonuo- | Professional Plus
KoMMyHUKalmoHHoON cetu «MuTepuHer» u | Koncynsrantllioc
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JOCTYIIOM B JJIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTENILHYIO CPENy
oOpa3oBaTeNbHOM  OpraHW3anuu, BeO-
Kamephl, KOMMYHHUKAIIMOHHOE
o0opynoBaHHe, 00eCIeUYnBaIONIee TOCTYII
K CeTH MHTEpHET (IPOBOJHOE COCIAMHEHHUE
u  OecrmpoBOAHOE  COCMUHEHHE IO
texuosorun Wi-Fi)

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

ynuia CraBponoibckas, 149

Meobernb: yuebHas MeOenb

KommuiekT criennaiu3upoBaHHOW MeOemu:
KOMITBIOTEPHBIE CTOJIBI

OOopynoBaHue: KOMIBIOTEPHAsI TEXHUKA C
MOJKJIIOYEHHEM K HMH(OPMAIMOHHO-
KOMMYHUKaIIMOHHON cetu «VHTepHeT» U
JIOCTYIIOM B JJIEKTPOHHYIO
MHPOPMAMOHHO-00Pa30BaTENBEHYIO Cpeay
0o0pa3oBaTeNbHON  OpraHW3aliy,  BeO-
KaMepel, KOMMYHUKaIlMOHHOE
o0opynoBaHHe, 00eCIeUnBaIONIee TOCTYII
K CeTH MHTEpHET (IPOBOJHOE COCAMHCHHE
u  OecrpoBOAHOE  COEIUHEHHE IO
texuonorun Wi-Fi)

Microsoft Office
Professional Plus

Microsoft Windows
CHeI_II/IaJ'II/IBI/IpOBaHHOC
nporpaMMHoOe obecrieueHne

cepun «OKOJIOT» (YIIP3A

«3KOJIOI », IIIB-
DKOJIOT,
MHBEHTAPU3ALINSL,
MATHUCTPAJIb-I'OPO/I,
ATII-DKOJIOT, HJIC-
DKOJIOT)

Fenix Server Academy
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