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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOEHUNA TUCHUILIHHDI

[Tonyuenne cTyaeHTaMH IIE€JIOCTHOTO TMPEJCTABICHUS O COBPEMEHHBIX HCTOYHHKAX
OMMACHOCTEH MOJyYeHHE CTYJACHTAMU TCOPETHUECKUX 3HAHUHN B 00JIACTH BBIMOTHEHHS CIIOKHBIX
WH)XEHEPHO-TEXHUYECKUX Pa3pabOTOK B COOTBETCTBUU C JICHCTBYIOIUMH 3aKOHOIATEIbHBIMU H
HOPMATHUBHBIMH JIOKYMEHTaMHU T10 OXpaHe OKPYKAIOIIEH cpeibl, a TAKXKE yCTPONCTBA U IPUHIIUIIA
JIEHCTBHSI CUCTEM JIJIsI OCYIIIECTBIICHHUS 3aIIMThl YEJIOBEKa Ha TIPOM3BOJICTBE, a TAK)KE MX pacuéra.

1.2 3apaun JUCHUIIMHBI

° M3yY€HHUE METOAOJOTUYECKUX IMOAXOJAOB M OCHOBHBIX IMPHUHIMUIIOB PacyeTOB U
MIPOCKTUPOBAHUS CUCTEM OOecTieueHHsI 0€30MacCHOCTH, OCHOB ITPOCKTUPOBAHUS COOPYKCHHUM JIJIst
TEIJIO3aLIUThI, OYMCTKU BO3/yXa, BOABI U 3aIUTHI OT U3yYEHHM, IIyMa U IPYTUX UCTOYHUKOB
OITACHOCTH,

° OCBOEHHE MIPUMEHCHUS OCHOBHBIX MIPUHITUTIOB cO3aHus CHCTEM
MIPOM3BOJICTBEHHON 0€30MacHOCTH B NMPOGECCHOHATBHOMN JIEATEILHOCTH, BBITOJIHEHUS PAacUueTOB
OCHOBHBIX  TEXHOJOTMYECKUX TApaMEeTPOB CHUCTEM  OOECleueHUs] MPOU3BOJICTBEHHOM
0€30I1aCHOCTH TEXHOI'€HHBIX 00BEKTOB;

° MOJIy4€HHE HABBIKOB UCIOIB30BaHUs METOIOB (DyHAaMEHTAIbHBIX U MPUKIIAIHBIX
€CTECTBEHHO-HAYYHBIX JTUCIMIUIAH B MPOGECCUOHATBHON IeATETbHOCTH.

1.3 MecTo AucuuninHbl (MOAYJIs) B CTPYKType 00pa3oBaTeibHOM NPOrpaMMbl

HucumummHa «PacdeTr W TPOEKTHPOBAHWE CHCTEM OO0ECIEYeHHsT Oe30MacHOCTH
OTHOCHUTCSl K 4acTH, (popMuUpyeMol ydacTHHKaMH 0Opa3oBaTelbHBIX OTHOIICHWH, bioka 1.
Juctumiunel (Moaynu) ydeOHOro miaHa. B cooTBeTcTBUM C paboyuM yuyeOHBIM IUIAHOM
JUCLMIUIMHA M3y4yaeTcss Ha 1 Kypce mo ouHoW ¢opme oO0yueHus. Bun npomexyTouHon
aTTecTaluu: 3k3aMeH. B cooTBeTcTBUU ¢ pabounM y4eOHBIM IUIaHOM JAMCLMILIMHA U3y4aeTcs Ha
1 kypce o ouHol hopme 0OyueHus. B mpoMekyTOYHOM aTTECTAIIMU: SK3aMEH.

N3yyenue TUCHUILUIMHBI IPOXOAUT OJHOBPEMEHHO C M3YyUYEHUEM TAKUX JUCLMIUINH, KaK
«AKTyallbHBIe 3a7jaud TexHocepHoil Oe3omacHocTH» U «COBpeMeHHOe O0OpYyJOBaHUE H
METOJUKH MWCIBITAHUM COOpPY)KEHHH OYMCTKM CTOYHBIX Boa». JlucuumimHa «Pacuer n
INPOEKTHUPOBAHUE CHUCTEM olecreueHust Oe30MacHOCTH» SBJSIETCS IpeAlIecTBYIOMEH Npu
U3yYeHUH AUCLUIUINH: «MaTeMaTnyeckoe MOJIeIMPOBaHUE MTPOLIECCOB MEPeHoca B TEXHOChepe U
B HKO3AILUTHBIX CHCTEMaX», «Y CTONYMBOCTh OOBEKTOB TEXHOC(EPHI».

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTe/JbHOM NPOrpaMMbl

W3ydenne naHHOM y4yeOHOM JMCUMIUIMHBI HAampaBlieHO Ha (OpPMHpPOBAHUE Yy
00yJarouXxcs CICIYIONINX KOMITETEHIIAN

KOZ[ 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA

PeSyJ’ILTaTH O6y‘IeHI/I$I 10 AUCIUILIINHE
KOMIICTCHIINH

MK-2 CnocodoHocTh OonmpeaeJasiTb MoAxXoabl I/ 3alUThbI 0prmammeifl Cpeabl U OEHUBATH AO0CTYNHOCTH
MPUPOI0O0XPAHHBIX TEXHOJOTMH JJIs OpraHusanvu

HIIK-2.1. leMOHCTpUpYET 3HAHUS B ONPEJICTICHUN | 3HACT W OIpeaessieT TMOAXOABl U 3allUThl OKpY’Karomen
COBPEMEHHBIX IMOAXOJIOB 3alUTHl OKpYXKAloIIeld | cpeabl W OUEHKH  JIOCTYITHOCTH  TPUPOJOOXPaHHBIX
CpEebl U OLIEHKH JOCTYITHOCTH MPUPOJTOOXPAHHBIX | TEXHOJOTHH JUIsl OpraHU3allid, COBPEMEHHBIE TOJXOABI K
TEXHOJIOTUH OYHCTKE Ta30BBIX CMECEH. OCHOBHBIC HANPABICHUS Pa3BUTHS
CYIIECTBYIOIMNUX OYUCTHBIX CHCTEM

OCHOBHBIE€  NPUHLMUIIBI  MOJEIUPOBAHMS,  YIPOLICHHUS,
KaueCTBEHHOM OILIEHKH KOJMYECTBEHHBIX JaHHbBIX

Vmeer MIpOBOAUTL IMOWCK M HCIOJIB30BATH NOAXOAbI IJIisd
3alIUThI 0pr>1<a10mel71 Cpeabl OLICHKH JAOCTYINHOCTb
MIPUPOAO0O0XPAHHBIX TEXHOJIOTHH JJIA OpraHu3anuu,




KOH 1 HAUMCHOBAHUEC UHAUKATOPA JOCTUIKCHUA
KOMIICTCHIIH

PC3yJ’II)TaTLI 06yquH$[ 0 AUCHUILINHC

MaTeMaTH4ecKu (POPMyIUpPOBATH PE3YIbTAThl, UX aJCKBATHO
MIPEACTABISITh

Brnanmeer momxomaMu, criocobaMu W HpHUEMaMU JJISL 3aI[UTHI

Opr)KaIOHIeﬁ CpCabl n MMpOBEACHUA OKCIIECPTU3BL
JOCTYITHOCTHU IPpUPOJOOXPAHHBIX TEXHOJIOTHUI JJIsL
OopraHusanuu, CIIOCOOHOCTHIO  HCIIOJIE30BAaTh  U3BECTHEIE

peUICHrA B HOBOM IMPUJIOKCHUU, CPABHUBATH JAHHBIC

UIIK-2.2. Hcnonb3yeT OCHOBHBIE MOJIXOIBI B
LesIX 3allUThl OKPY’KAIOLIEH Cpeabl U OLEHKU
JIOCTYITHOCTHU NPUPOJOOXPAHHBIX TEXHOJIOTUN

3HaeT, Kak WCHONB30BaTh IMOJIXOABI Ui  pa3pabOTKH,
BHEPEHUSI U COBEPUICHCTBOBAHUS CHUCTEMBl  3allUThI
OKpYy>Karomen cpensl u OLICHKHU JIOCTYITHOCTHU

TIPUPOIOOXPAHHBIX TEXHOIOTHH, CYIIECTBYOLINE MOJICIIbHBIC
TIPEACTABIICHUS CHCTEM 3aIIHUTHI CPEIbl OONTAHUS YETIOBEKA

YMeeT OCyIIECTBIATh 3alUTy OKPY>KAIOIEH CPeabl U OLEHKY
JOCTYMHOCTH  TPHUPOJOOXPAHHBIX  TEXHOJNOTHH IS
OpTraHM3al{, IMPOTHO3MPOBAaTh W3MCHEHHS  COCTOSHHSA
TEXHOJIOTHYECKHX 00BEKTOB

Biiasieer HaBBIKAMH 3aITUTHI OKPYKAOIIEH CPEIBl U OIEHKH
JOCTYITHOCTH TPUPOJOOXPAHHBIX TEXHOJIOTHH, METOIMKAMH
pacyeta M TPOEKTHPOBAHUSA  CHCTEM  OOECIEeUeHUs
0e30I1aCHOCTH

IK-5 Cnoco0HOCTH onpeaeasiTh 00beM U COCTAB PadoOT M0 00CJIeJOBAHUIO COOPYKEHUI OUHCTKU CTOYHBIX
BOJI M BOJIONIOJATOTOBKH; OCYNIECTBJISITh KOHTPOJIb M YIIPaBJIeHH e ITHMH PadoTaMu

HIIK-5.1. HemoHCTpHUpYyET CMOCOOHOCTH
OCYIIECTBIIATE  PabOTBl MO  OOCICIOBAHUIO
COOPYKEHHMH  OUMUCTKM  CTOYHBIX BOI U
BOJIOTIOITOTOBKH

3HaeT U omnpesenseT 00beM U cOCTaB pabOT 10 00CIeI0BaHIIO
coopymeHMﬁ OYUCTKHU CTOYHBIX BOJ U BOAOIIOATIOTOBKHU, THUIIBI
3arpA3HAIOINUX BEHICCTB M METOABI ONPCACTICHHUA HUX B
ra30MbUICBBIX BEIOPOCAX, TEXHOTCHHBIX M CTOYHBIX BOJAX

YMeeT HCHOJIb30BaTh OCHOBHBIE METOABI W IPHEMBI JUIS
oIpeneeHnss 00beMa M CcocTaBa paboT IO 0OCIEIOBaHUIO
COOPYXXEHHH OYHCTKH CTOYHBIX BOJ W BOJOINOJTIOTOBKH,
(opMyJIMpOBaTh NMOCTAHOBKY 33Ja4M IO pa3pabOTKe HOBBIX
CPEJICTB 3aIIUTHI U IpeuIaraTh 3PEeKTUBHBIC PEIICHUS

Brnameer crmocobamu pacdeta M IPOCKTHPOBAHUS CHCTEM
obecrieueHnsi 0E30MACHOCTH [UIsi OMpEIENicHHs 0o0beMa H
cocTaBa pabOT N0 O0OCIIEOBAHUIO COOPYKEHHH OYUCTKH
CTOYHBIX BOJA H BOJAOIIOAIOTOBKH, METOJaMH aHaJIuW3a U
OIICHKH OMTACHOCTH 3arpsI3HEHHsI Cpe/Tbl OOMTaHHsI

UIIK-5.2. Vicnionb3yeT HaBBIKM OCYIIECTBICHUS
KOHTpOJII W ympaBieHus paboramu 10
00C/IeIOBAHUIO COOPYKEHHUI OYMCTKH CTOYHBIX
BOJl M BOJIOIIOATOTOBKHU

3HaeT 00BEM M COCTaB PabOT OCYIIECTBIEHHUS KOHTPOISI U
yopaBieHus: paboTaMu 1O OOCIEJOBaHUIO COOPYKEHUH
OYUCTKH CTOYHBIX BOJA U BOAOIIOATOTOBKH.

YMeeT UCHONb30BaTh OCHOBHBIE METOJBI U MPHUEMBI
OCYIIECTBIICHUS KOHTPOJS W YIPABICHUS pabOTaMu 10
00CIIEIOBAaHUIO COOPYXCHHUH OYHCTKH CTOYHBIX BOJA U
BOJIOIIOITOTOBKH, moI0upaThb HEOOXOUMBIE
TEXHOJIOTHUECKUE CXEMBI OUMCTKH M 3aIUTHI CPeIbl OOUTAHHUS

Bnameer cmocobamu pacdera W TPOCKTHPOBAHHSA CHCTEM
obecriedeHnss  0e30mMacHOCTH, HAa  OCHOBE  KOTOPBIX
OCYILIECTBIISICTCS KOHTPONb U YIIPaBICHHE pPabOTaMH II0
00CIeIOBAaHUIO COOPY)KEHHH OYHCTKH CTOYHBIX BOJ U
BOJOIIOAIOTOBKHM, COBPEMEHHBIMH METOJAMM  pacuera,
MPUKIAJAHBIM TPOTPaMMHBIM obOecrieueHneM B objacTu
HpOCKTI/IpOBaHI/Iﬂ TCXHHUYCCKUX CUCTEM 3alIUThI cpem,l
0o0OHTaHNS YEIOBEKA

PeBynLTaTBI o6yquH;1 o AUCHUIUIMHE OJOCTUTAKOTCA B pPaMKaX OCYIICCTBIICHHA BCCX

BUJIOB KOHTaKTHOM M CAMOCTOSITENIbHOM pabOThl 00y4arOIIUXCsl B COOTBETCTBUH C YTBEPKICHHBIM
y4eOHBIM IIJIAHOM.

NHaukaTopel  AOCTHKEHUS  KOMIIETEHIUHA  CUMUTAIOTCS
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUYEHHUS.

c(OpMUPOBAaHHBIMU  TIPH



2 CTpyKTypa U cojepkaHue JUCUMIIIIMHBI.

2.1 PacnipenesieHne TPyA0EMKOCTH AUCHHMILIMHBI IO BUAaM padoT.
OOmiast TPyA0EMKOCTh JAUCIUILIMHBI cOcTaBiseT 4 3aderHsle eauuuisl (144 gaca), ux

pacmpezenieHue Mo BuaaM padoT MPECTaBICHO B TaOIHIIE.

Bust pabor Bcero ®dopma oOyueHus
4acoB OuHas
1 cemecTp (Jackn)

KonTakTHasi pabora, B TOM 4HcJe:
AynauTopHBIEe 3aHATHS (BCEro): 50 50
3aHATHS JCKIIMOHHOTO THIIA 18 18
MIPaKTUICCKHE 3aHITHS 32 32
HNnas koHTaKTHasA padora: - -
KoHuTpons camoctosTenpHOl pabotsl (KCP) - -
ITpomexytounas arrectanus (MKP) 0,3 0,3
CamocTosiTeJbHAsi pad0oTa, B TOM YHCJIe: 58 58
CaMocTosATeIbHOE U3YUYCHHE Pa3AeiioB, CAMOIIOTOTOBKA (MPOpadboTKa U
MIOBTOPEHUE JIEKIHOHHOTO MaTepuaja U MaTepHania y4eOHUKOB U yueOHBIX 30 30
MOCOOMA, TOJrOTOBKA K MPAKTUYECKUM 3aHSITHSIM U T. ]1.)
IToaroroBka Kk TeKyLieMy KOHTPOJIIO 28 28
Konrtpous:
IToaroToBKa K 9K3aMeHY 35,7 35,7
Oo0masi TpyA0eMKOCTh gac. 144 144

B TOM 4YMCJie KOHTAKTHasi padoTa 50,3 50,3

3a4. e 4 4

2.2 Conep:xaHue U CHUIIMHBI

Pacnpenenenue BuoB yueOHON pabOThI U MX TPYJOEMKOCTH IO pa3zeiaM JUCLUIUINHBL.
Pa3nens (Tembl) TucHUIUIMHBI, U3y4yaemble B 1 cemectpe (ouHas popma oOyueHus):

KonuuecTBo yacos
No HanmeHnoBanue pa3zienoB (Tem) AyauTopHas Breaynuropras
Bcero pabota pabota
JI 113 JIP CPC

1 Crparerus U TaKTHKa CUCTEM 00ecTrieueHHs 0e30MacHOCTH 26 4 8 ) 14
cpessl OOMTaHUS YSIOBEKA.

2 Cuctemsl o0ecriedeHus: 6€30I1aCHOCTU I'a30IbLIEBOr0 COCTaBa 26 4 8 ) 14
aTMOC(EepHOT0 BO3/IyXa cpeibl 0OUTAHHUS YeIOBEKa

3 |Dusnyeckrie METOALI OYMCTKH CTOYHBIX M TEXHHYECKUX BOJI 26 4 8 - 14

4 | XuMuueckue METOIbI OYUCTKH CTOYHBIX M TEXHHYECKUX BOJT 30 6 8 - 16
UTOIO no pazoenam oucyuniuul 108 18 32 - 58
Konrpoibs camocrositenbHO# pabotsl (KPIT) - - - - -
[pomexxyrounas arrecrarus (UKP) 0,3 - - - -
[ToaroToBKa K 9K3aMEHY 35,7 - - - -
OO0urast TpyA0EMKOCTb IO JUCIUTUINHE 144 - - - -

[Tpumeuanue: JI — nexmun, [13 — mpaktuueckue 3ansatust / cemunapsl, JIP — maboparopusie

3anatus, CPC — camocTosiTenbHas paboTa CTy/IeHTa.

2.3 Conep:xanue pa3aesioB (TeM) THCHUTITHHBI
2.3.1 3aHaTHA JeKINOHHOI0 THIIA

dopma
HaumenoBanue paznena
Ne (Temb) Copeprxanue paszena (TeMb) TEKYLIETOo
KOHTPOJIS
1 |®ynmameHTaNbHBIC Crpareruss W TakTHKa 3allUTBl CpPeAbl OOWTaHHWS  YeJIOBEKa. YO
OCHOBBI IpOoMEBINIUIeHHOW |Kiaccudukanuss  OCHOBHBIX ~ HMCTOYHHMKOB — OMAcHOCTEH.  Bupsl
0€30acHOCTH. MIPOU3BOJCTBEHHBIX IpoleccoB. CUCTEMBI 3alllUThl OT IKCTPEMaIbHBIX
[Iporecchl TemI0- U temreparyp. 3akoH ®Dypne. TemIonpoBOJAHOCTh TeNA C Pa3IUNIHBIMHU




MaccomnepeHoca B TEOMETPUYECKUMH MapaMeTpaMu: MJOCKas CTEHKAa, LUIMHApUYEcKas
OKpy>Karollel cpee 1 |cTeHKa. TernonpoBOAHOCTb Te C BHYTPEHHUMH HCTOUHUKAMHU TEIIIOTHI.
MIPOMBIIIICHHOCTH CoBpeMeHHbIE TEMJIOU30JIALUOHHBIE MaTepuaybl. TemnoBble 3KpaHbI.

Bo3aymHo-TenioBbIe 3aBECHI.

2 |Pacuer cucteMsl AcnmpanioHHbIe CHUCTEMBEI. Cucremst MpUTOYHO-BHITSHKHOM | KP Nel
obecrieueHus BEHTWISAIMM, JIOKAIBHOTO BO3AYyXOOTBeAEHUS. YpaBHeHHe Hasbe-
0e30macHOCTH Crokca. JlamuHapHoe u TypOyJeHTHOE TEUeHHE Tra3a B BO3/IyXOBOJaX.
ra3oIblIeBOro coctaBa | TeopeTndeckue OCHOBBI NMPOEKTUPOBAHMS CHCTEMBI OUMCTKH BO3AyXa
aTMoc(epHOro BO3/lyXa |MPOMBIIUICHHOTO MOMEIIEHUS OT ra30IbUICBBIX BBIOPOCOB Ha IpUMepe
cpenbl oOuTaHus JepeBonepepadaTblBalOEro [exa C IOMOLIBI0  aCTUPAIMOHHON
4eJIoBeKa CUCTEMBL.

3 |[IpoextupoBanue cucteM |AKyCTHYECKHH  9KpaH. 3ByKo-, BHOpoNOIjollaromue, 3ByKo-,|YO
3aMmuTHl pabodero MecTa |BUOpou3osmpyromme MaTepraibl. [Ipuanuner mogdopa u HCTIOTHEHUS
OT IIyMa, BUOpaIui, TeopeTndeckue OCHOBBI  HPOEKTHPOBAHWA  O0OpPYNOBaHHA Ul
n3nydeHuit. Pacger 3aIMTHOTO ~ 3a3€MJICHMS, 3allUTHOTO 3aHysleHuWs. 3akoH Owma.

CUCTEM 3aIIUTHI OT OJIEeKTPONPOBOJHOCTb.  T€OPETHYECKHE OCHOBBI  NPOEKTHPOBAHMUS

MOpa’KEHUs HUCKYCCTBEHHOTO  OCBEILEHHUS  INPOU3BOACTBEHHBIX  MOMEIICHUM.

JNEKTPUYECKUM TOKOM  |ECTeCTBEHHOE M MCKYCCTBEHHOE OCBEILEHHME: HOPMATUBBI M BapHUaHTHI
ucnosHenus. CoBpeMeHHbIE HEProcOeperaofe CUCTEMBI.

4 |®usnyeckue u dusnyeckre U XMMUYECKHUE CBOMCTBA BOJbI. MexaHusMmel, jexxamue B|KP No 2
XUMHUYECKHE METOMbI OCHOBe TIpoliecca GUIbTPOBaHuUs. [I[pHHIMITBI TEOPETHYECKOTO OTIUCAHUS
OUUCTKHU MPOLIECCOB MOBEPXHOCTHOTO (WIIBTPOBaHHS M (HIBTPOBAHUS Yepe3
NIPOMBILLIJIEHHBIX BOJ MOpHUCTHIN cioif. IlepepaboTka pacTBOPOB, COAEPIKAIINUX HOHBI TAKEIBIX

METAJUIOB C MHCIOJB30BAaHMEM XHMMUYECKHX METOJOB OYHMCTKH.
VYMsArueHue NOpUPOAHBIX M CTOYHBIX BOJ: TEPMHUYECKHH METOZ;
W3BECTKOBAHHUE; HCIONBb30BAaHWE KapOOHAaTa HATPUS; OCAKICHHE
KayCTH4eCKOH COI0H, OCaKACHUE IPU HU3KUX U BEICOKHX TEMIEpaTypax.
Oxucnenue XJa0poM, KHCIOPOIOM BO31yXa, O30HHPOBAHHE: MPHUMEPHI
XMMHUYECKHX PEAKIMH; UCIOIb3yeMOe 000pyI0BaHHE.

2.3.2 3aHATHA CeMHHAPCKOro THNa (MpaKkTH4YecKHe / ceMHUHAPCKUe 3aHATHS/

J1abopaTopHbIe padoThI)

[IpakTrueckue 3aHATUS
dopma
Ne HaumenoBanue pazena (TeMbl) TemaTrka 3aHATHI/PabOT TEKYLIETO
KOHTPOJIA

1 |DynnameHTaIbHBIE OCHOBHI Pacuer u npoexkTupoBaHHME CHUCTEM 3alluThl OT|P
MIPOMBIIIICHHOH Oe30macHOCTH. IIpomeccsl [3KCTpeManbHbIX — TeMIepatyp €  pa3IHYHBIMHU
TEIUIO- U MAacCOTIEPEHOCA B OKPYIKAIOIIEH |[TeOMETPHUECKIMH TapaMeTpaMu: IUIOCKas CTEHKA,
cpefie ¥ IPOMBIIIIEHHOCTH IIIMHIpUYEeCKass ~ CTeHKa.  PacdeT  BO3IyNIHO-

TEIIOBOM 3aBECHI

2 |Pacuer cuctemsbl obecriedeHUs Pacuer u npoekTupoBaHHe CHCTEMBI OUUCTKH Bo3ayxa|P
0€3011acCHOCTH Ta30MbUIEBOTO COCTaBa MPOMBINIICHHOTO  TOMEIIEHU OT Ta30MbUIEBBIX
aTMoc(epHOTo BO3ayXa cpelibl OOUTaHus |BHIOPOCOB Ha NpHMeEpe JepeBolepepadaThIBAIONIIETO
4elloBeKa 1[€Xa C MOMOMIBIO aCMPALIMOHHOI CUCTEMBI.

3 |[IpoekTHpOBaHHE CUCTEM 3aIUTHI Pacuer aKyCTHYECKOTO JKpaHa. Pacuer|P
pabodero MecTa OT IIyMa, BUOpaIHH, 3ByKoOIIOTJIOMmatomeil oonumnosku. Pacuer u mondop
n3iy4yeHui. PacyeT cucTem 3aiuThl OT 3BYKOM3OJUpPYIOIIE cTeHsl ¢ JBepbro. Pacuer
MTOPAKEHUSI ANEKTPHUECKIM TOKOM BHOPOM30IMPYIOUINX OCHOBaHUI. Pacuer 3ammTHOTO

3a3emyieHHs  obopynoBaHusA. Pacder 3ammTHOTO
3aHyNeHus. PacueT WCKyCCTBEHHOTO OCBEIICHUS
MIPOU3BOJICTBEHHBIX TOMEIICHHH.

4 |®usnyeckue U XUMUIECKUE METOIBI Craguum  mporecca  KoaryJsiuu:  pacTBopeHue|P

OYHNCTKHU MPOMBINIJICHHBIX BO/JT

KOAaryJsHTOB, IO3UPOBAaHHWE U CMEIICHHE PEarcHTOB
CO CTOYHOH BOJIO¥; XJIOMbE0OPa30BaHIE U OCAKICHUE
xjonbeB.  DakTOphl, ONPEIENAIOIINE  CKOPOCTh
koarynsiuui. OCHOBHBIE XUMHYECKHE KOAryJsHTBI.
[IpuHIMNHATBHBIE CXEMBI THUIIOBOTO O0OPYIOBaHUS.
Pacuer 03 koarynsiHToB. MexaHHM3M BO3JEHCTBUS




¢uokynsinToB. Heopranudyeckne W OpraHM4eckue
(IIOKYJISIHTBL.

Konrpomsnas pabora (KP), pedepar (P).
[Ipy wW3yyeHWUW JUCHUIUIMHBI MOTYT TNPUMEHSTHCS  DIEKTPOHHOE  OOYy4YeHHE,
JMCTaHIIMOHHBIE 00pa3oBaTebHbIC TeXHOJIOTHH B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 IlpuMepHasi TeMATHKA KYPCOBbIX padoT (IPOeKTOB)
He npenycMmoTtpeHsl.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eCeYeHUs AJIs1 CAMOCTOATEIbHONH padoThl
00y4aroIUXCH M0 JUCUMUILIMHE (MOTYJII0)

HepequL y‘Ie6HO'MeTOHI/I‘IeCKOFO obecneueHus JUCHUIIIUHBI I10 BBIITIOJIHCHUIO

Ne Bun CPC .
CaMOCTOSTENILHOM PabOTHI

1 2 3

2 |CamocTrosTenbHOE 1. Beromkun, A. I'. WmxkeHepHas 3ammra BOAHOW cpeabl [Tekct]: ydeOHOE
U3y4YeHHUE Pa3/eioB, nocodue Ui CTYACHTOB BY30B, OOYYalOIIMXCS IO HAMPABJICHHUIO IOJITrOTOBKH
CaMOINOATr0TOBKa "3amuta okpyxatomiei cpensr” / A. I'. Beromkun. - Cankr-IletepOypr; Mocksa ;
(mpopaboTtka u Kpacnonap : Jlans, 2014. - 415 c.
MOBTOPEHUE 2. dmutpenko, B.I1. YnpasneHue 5K0I0THYECKON 0€30MacHOCTRIO B TeXHOC(hepe
JIEKIIMOHHOTO MaTepuana |[DIeKTpoHHEIH pecypc]: yueb. mocobue / B.I1. Imurpenko, E.M. Meccuresa, A.T.
u Marepuana yueOnnko |®PetncoB. — OnektpoH. naH. — Cankt-IlerepOypr: Jlanp, 2022. — 428 c. —
1 y4eOHBIX OCOOUiA, Pexxum nocryma: https://e.lanbook.com/book/212267

MOJTOTOBKA K
npakTHyeckuM paGoram, |METOIMUECKUE yKa3aHHs [0 OPraHU3aIiH CAMOCTOSTEIEHOM paboTHI.

KOJUIOKBHYMaM M T.1.)  |METOIMYECKHe yKasaHWs [0 HANHCAHMIO pedeparToB. YTBEPKICHBI Kadeapoit
3 |Moaroroska k Texymemy ¢dusnueckoil xumuwy, nporoxos Ne 17 or 11.05.2017 r

KOHTPOJITIO . N
Merouyeckie pPEeKOMEHJAIMA K OPraHu3allid ayJUTOPHOM M BHEAYIUTOPHOM

(camocTosTENBHOI) PabOTHl CTYHCHTOB: MeToAW4eckue ykazaHwus / cocT. T.IL.
Cropoxenko, T.b. Ilounnox, A.B., becmamoB, H.B. Jloza. — KpacHonap:
Ky6anckuii roc. yu-1, 2018. 89 ¢

Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYYaIOIIUXCS W3
YHCiIa HHBAIK/IOB U JIUI] C OTPAaHMUYEHHBIMH BO3MOKHOCTSAMU 310poBbs (OB3) npenocrapistoTcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS M BOCHIPUSATHS HH()OPMAITIH:

J1is U1 ¢ HapyIICHUSIMU 3PEHUS:

— B MieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATEIBHOTO arapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0ydaromuxcs.

3 OOpa3oBaTe/IbHbIe TEXHOJOTHH, NMPHUMEHsiEMble MPH OCBOEHUH JIMCIUILIHHBI
(Mmomyuis)

s opmupoBanus npodecCHOHaIbHBIX KOMIIETEHLUH B MpPOLECCE OCBOEHHUS Kypca
UCTIOJIb3YETCsl TEXHOJIOTUS MPO(eCCHOHATBHO-PAa3BUBAIOILIETO O0YUYeHHS, IPeayCcMaTpUBaroIas
HE TOJBKO TMepefady TeOpeTHYecKoro Marepuana, HO M CTUMYJIHMpPOBaHHE U pa3BUTHE
IPOAYKTUBHBIX IMO3HABATEIbHBIX ACUCTBUN CTYJIEHTOB (Ha OCHOBE IICHMXOJIOIO-TIEAarorn4ecKon
TEOPUHU MO3TATHOTO (POPMHUPOBAHUS YMCTBEHHBIX ACHCTBUIA).

B Xozme wu3ydYeHHMs JUCLUUIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHHUE  CIEIYIOIIMX
00pa30BaTeNbHbIX TEXHOJOTUN: JIEKIIMHM, NPAaKTHUYECKHUE 3aHATHUS, MpoOJeMHOEe O0OydeHue,


https://e.lanbook.com/book/212267

MOJyJbHasl TEXHOJOTHUS, MOJArOTOBKA NMUCHMEHHBIX AHAINTHYECKHX pPabOT, CaMOCTOSTEIbHAs
paboTa CTy/IeHTOB.

KoMITeTeHTHOCTHBI TOAXOA B paMKax IPEroJaBaHus AUCHUIUIMHBI peau3yeTcs B
UCTIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TPOEKTHBIX METOIUK,
MO3rOBOrO IITypMa, pa30opa KOHKPETHBIX CUTyallMd, aHalnM3a MeJaroruuecKux 3ajaad,
Me1aroruYeckKoro SKCIEepUMEHTa, HHBIX (OPM) B COUETAaHHH C BHEAYIUTOPHON pabOTOM.

NudopManoHHBIE  TEXHOJOTUH, TPHUMEHSIEMbIE NpPU HU3YYCHUH JAUCIHIUIMHBL:
UCTOJb30BaHUE  HMHMOOPMAIIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH()OPMAIMOHHO-
TEJICKOMMYHHUKAIIMOHHOH ceTn VIHTepHeT.

AnantuBHbIe 00pa30BaTEbHBIC TEXHOIOTHH, TPUMEHSIEMbIEC IPH U3yUYEHHH TUCIUIUTHHBI
— IS JUIl C OTPaHMYCHHBIMH BO3MOYKHOCTSMH 3I0POBBSl INPEIYyCMOTPEHA OpraHU3alus
KOHCYJIbTAIIMH C MCIIOJIb30BAHHEM AJICKTPOHHOM TOYTHI.

4 OueHoYHbIE CPeCTBA VISl TEKYIIero KOHTPOJIs yCIeBaeMOCTH U MPOMEKYTOYHOI
aTTecTaluu

OrneHouHBIE CpelNCcTBa MNpPEJHA3HAYeHBl Ui KOHTPOJII M OLEHKH 00pa30BaTEeNbHBIX
JOCTHKECHUI 00y4aloUmMxcs, OCBOMBIIMX IpOrpaMMy Yy4eOHO#l aucuumuimael «Pacuer u
IIPOEKTUPOBAHUE CUCTEM 0OecTieueHHs 0€3011aCHOCTIY.

O1eHOUHBIE CPEJCTBA BKJIIOYAET KOHTPOJIbHBIE MaTepHalibl Ul NIPOBEACHUS TeKylIero
KOHTPOJISE B (OpME TECTOBBIX 3aJaHHii, YCTHBIX OIPOCOB, KOHTPOJBHBIX paboT, IOKIaa-
Npe3eHTald 10 TPOOJIEMHBIM BOIPOCaM, Pa3HOYPOBHEBBIX 3aJaHUH W MPOMEKYTOYHOI
aTTecTanuu B GopMe BOIPOCOB U 3a/IaHUH K dK3aMEHY.

CTpyKTypa OLEHOYHBIX CPEACTB /sl TeKyIIeil U IPOMeKYTOYHOM aTTecTAluu

HanmeHnoBaHHE OLIEHOYHOTO
Kon n HanmeHoBanue
Ne Pesyneratel 00ydeHus cpencTaa
WHAWKaTopa (B "
n/m (B cooTBercTBUM C 11. 1.4) Texymuit | [IpomexxyTounas
COOTBETCTBUH C II. 1.4)
KOHTPOJIb aTTecTaIys
UIIK-2.1. 3HaeT W ompeAenseT MOAXONBI A 3ammThl | YO, P Bormpoc Ha
JemoHcTpHpYyeT OKpYXKarolel cpeibl M OLEHKU JOCTYITHOCTH 9K3aMeHe
3HAHMS B OIPEACIECHUH | IPHPOAOOXPAHHBIX TEXHOJIOTUH JUIs
COBPEMEHHBIX OpraHM3alli, COBPEMEHHBIE IOJIXOIBI K
MIOJIX0/I0B 3aIIUTHl | OYHUCTKE TA30BBIX M BOAHBIX CMECEH. OCHOBHBIE
OKpPY’KalOIIeH CpeAbl M | HANpaBIEHUS  Pa3sBUTHUA  CYIIECTBYIOIIMX
OLIEHKH JOCTYIHOCTH | OYHCTHBIX CHCTEM OCHOBHBIE IPUHIUIBI
MIPUPOTOOXPAHHBIX MOJICIUPOBAHMS, YNPOILICHHS, KadeCTBEHHOM
TEXHOJIOTHH OLIEHKH KOJIMYECTBEHHBIX JaHHBIX
YMeeT mNpoBOAWTH MOUCK M HCHOJIB30BAThH
1 MOJXO/ABI AJISL 3aIlIUTHl OKPY KaroIed cpensl 1
OIIGHKH  JIOCTYITHOCTH  NPHPOJOOXPAHHBIX
TEXHOJIOTHH I OpraHu3aluy, MaTeMaTH4eCcKU
(opMyMpOBaTH PE3YNBTATHI, WX aJEKBaTHO
MIPE/ICTABIIAT
Brnaneer monxomaMu, crioco6aMu M pHeMaMu
JUIA  3aIlIATBl  OKpYXKamomed  cpeapl ¢
MPOBEACHUS SKCIEPTU3BI JIOCTYITHOCTH
MPUPOIOOXPAHHBIX TEXHOJIOTUH JUIs
OpraHM3alii, CIHOCOOHOCTHIO HCIIOJIb30BAThH
W3BECTHBIE DEIICHHS B HOBOM ITPWJIOKEHUH,
CpaBHMBATh JaHHbIE
UIIK-2.2. Hcnone3yer | 3HaeT, Kak Hcnoub3oBaTh noaxonasl ans | KP Nel, P Bonpoc Ha
OCHOBHBIE TIOJIXOJBI B | pa3paOOTKH, BHEIPEHUS U COBEPILICHCTBOBAHUS 9K3aMeHe
2 LeNsIX 3aIIUTHl | CHCTEMBI 3alIUTHl OKPYXKAIOIIEW Cpeapl H
OKpY’KaIOIIeW CpeAbl W | OIEHKH  JOCTYIMHOCTH  NPHPOJOOXPAHHBIX
OIICHKH _ JOCTYIHOCTH | TEXHOJIOTHH,  CYIICCTBYIOIIHE  MOJCIhHBIE




IIPUPOTOOXPAHHBIX

MNpeaACTaBJICHUSA CHCTEM 3alIHUThI Cpeabl

TEXHOJIOTU I 0OUTaHUS YeIOBEKA
YMeeT OCYLIECTBIISATh 3aLUTY OKpY’KaroLIEH
cpensl " OIICHKY JIOCTYTTIHOCTH
MIPUPOTOOXPAHHBIX TEXHOJIOT Uit JUTSt
OpraHu3aluy, MPOTHO3UPOBATh H3MEHEHHUS
COCTOSIHUSL TEXHOJIOTHIECKUX 0OBEKTOB
Brnageer HaBbIKaMu 3alIMTHl  OKpY’KaroLIEH
cpenbl u OIICHKHU JIOCTYITHOCTH
MIPUPOJIOOXPAHHBIX TEXHOJOTHM, METOIUKaMHU
pacuera u MPOEKTUPOBAHHUS CUCTEM
obecrieueHns: 6€30MaCHOCTH
UIIK-5.1. 3HaeT u onpenensier oobeM U coctaB pador mo | KP Ne 2, P Bormpoc Ha
JleMoHCTpUpYeT 00cTeI0BaHUI0 COOPYIKEHUI OYMCTKH CTOUHBIX 9K3aMeHe
CIOCOOHOCTB BOJl YU BOJIOTIOJTOTOBKH, THIIbI 3arpsi3HSIOLINX
OCYIIECTBISITE PAaOOTHI | BEMIECTB M METOABI OMpENeNeHUs WX B
o 00CIIeIOBaHUIO | TA30MBUICBBIX  BBHIOpOCaX, TEXHOTEHHBIX U
COOPYKEHHI OYHNCTKH | CTOYHBIX BOJAX
CTOYHBIX BOJ u
BOJIOMOATOTOBKH YMeeT HCHOIbp30BaTh OCHOBHBIC METOIBI U

HIIK-5.2. Ucnoms3yer
HaBBIKH

OCYILIECTBIICHHUS
KOHTPOJISt u
ynpaBieHus paboTraMu
1o 00ciIe10BaHUIO
COOpPYXEHUH OYMCTKHU
CTOYHBIX BO u
BOJIONIOJITOTOBKHU

MpUEeMBbl AJIsl OmpezeeHuss o0beMa U COoCTaBa
paboT Mo 06CICIOBAHUIO COOPYIKEHU I OUUCTKH
CTOYHBIX BOJ u BOJIOTO/ITOTOBKH,
(dhopMynIMpOBaTh  MOCTAHOBKY  3afa4yd IO
pa3paboTKe HOBBIX CPEIACTB  3AlUTBl U
npeiarath 3G (QeKTUBHBIC PEIICHUS

Brnaneer criocooamu pacuera u
NPOCKTUPOBAHHUS CHCTEM o0ecredeHus
0e3omacHOCTH ISl ONpeneNieHust o0beMa H
cocTaBa paboT 10 00CIIEJOBAaHHIO COOPYIKECHUH
OYHUCTKH CTOYHBIX BOJ H BOJOIIOATOTOBKH,
METOJaMH aHaju3a M OLEHKH OIaCHOCTU
3arpsi3HEHUs! Cpeibl OOUTaHUs

3HaeT 00bEM U COCTaB pabOT OCYIIECTBICHHS
KOHTPOJISI M ympaBieHHs paboTamMu IO
00cTIeI0BaHUIO COOPYIKEHUI OYMCTKH CTOYHBIX
BOA ¥ BOAOIIOAT'OTOBKH.

VYMeeT UCHOJIb30BATh OCHOBHBIE METOABI U
MpPUEMBbl  OCYIIECTBICHUSI  KOHTPOJIA H
yopaBieHus paboTaMu 10  00CIEIOBAHUIO
COOPY)KEHUH OYMCTKM CTOYHBIX BOJ H
BOJIOMIOATOTOBKH, TMOJNOUPAaTh HEOOXOIUMBIE
TEXHOJIOTHYECKUE CXEMBI OYMCTKH M 3alllUTHI
cpensl OOMTaHUS

Braneer criocodamu pacyera u
MPOEKTUPOBAHUS cucTeM obecrieueHus
6e3omacHocTH, Ha OCHOBE KOTOPBIX

OCYILECTBIISIETCSI KOHTPOIb M yIpaBICHUE
pabotamMn 10 O0OCIIEIOBAaHUIO COOPYKEHHUH
OUUCTKM CTOYHBIX BOJ M BOJONOATOTOBKHU,
COBPEMEHHBIMU METOJaMHU pacuera,
MPUKJIAJIHBIM TIPOrPaMMHBIM 0OecIieueHHEM B
007acTH  TPOEKTUPOBAHHUS  TEXHUYECKHUX
CHCTEM 3aIIUTHI Cpeibl OONTaHMS YeTIOBeKa




TunoBbie KOHTPOJIbHBbIE 3aJaHUSI HJIU HHbIEe MaTepUAJIbl, HeO0OX0AMMBbIe /IJIl OLlEHKH
3HAHM, yMEHUI1, HABBIKOB U (HJIH) ONBITA AeATeJbHOCTH, XaPAKTEPHU3YOIIHUX ITANbI
¢dopmMupoBaHusi KOMIIETEeHIMA B Mpollecce OCBOEHUS 00pPa30BaTEeIbLHON MPOrpaMMBbl

IIpumepHnolii nepeuens 6onpocog u 3a0aHul

KonTpoabsHnas padora Nel - mo teme «@yHaaMeHTaIbHbIe OCHOBbI IPOMbIIIJIEHHOM
0e3onacuoctu. [Ipoueccsl Tensio- 1 MacconepeHoca B OKpy:xaouieii cpeae u
NPOMBIILIIEHHOCTH
Bapuant Nel
XonoaunpHas KaMepa HoAJepKUBAeT IIOCTOSHHYIO TemmepaTypy - 25 °C. Cpexneronosas
Temmneparypa okpyxatomeii cpenst 10 °C. CTenku kamepsl HpeCTaBIAIOT cO00i TpeXCIoiHyI0
COHJBUY MaHENb CTANIb-IIEHOILUIACT-CTalb. TonmuHa tucta cranu 0,5 MM, neHonoauctuposa 25
cM. CpenHuii KodQHUIMEHT TEMIO0TAauM CHCTEMBI CTaTb-BO3AyX paBeH 5 B1/(M2*K).
Koaddumuent Ternonpooanoctu nenonoauctupoia 0,031 Bt/(m*K), cranu 58 B1/(M*K).
Paccunrtatrh Ma0THOCTH TEIJIOBOTO MOTOKA.

Bapuant Ne2
Oxnakaaronias )KUAKOCTh TeMreparypoit -50 °C momaercs oT Kommpeccopa K XOIOAUIbHOM
KaMepe 10 MeTHOW TpyOKe quaMeTpoM 2 cM ¢ ko3 dunmenTom teronpoBogHocTa Mean 380
B1/(M*K), yTennenHoii neHonoianypeTanom ¢ koddduimentom remnonpoogHoctu 0,029
Bt/(M*K). Temnepatypa Bosayxa 20 °C. Tonmusa Meau 1 MM, a IeHOHOIHypeTaHa 2 CM.
Cpenuunii Ko3PHUIMEHT TETUIOOTAaul CUCTEMBI XJ1aaareHT-mMenp 50 BT/(M2 K),
TeHOnoanypeTan-Bo3ayx 2 Br/(m? K). PaccunTarh TemIoBoii IOTOK depes 1 M TpyOKH.

Bonpocsl 1J1s1 ycTHOT0 onpoca no temMe «Pacder cucreMsl odecrieyeHust 6€30MaCHOCTH
ra3onbljeBoro cOCTaBa aTMoc(hepHOro Bo3ayxa cpeabl 0OUTAHNUS YeJI0BEKA)
ACHI/IpaIII/IOHHI)Ie CUCTCMEI.
CucreMbl MPUTOYHO-BHITSHKHON BEHTUIISIIUY, IOKAIBHOTO BO3AYXOOTBEACHHUS.
VYpasuenue Hasne-Crokca.
JlamuHapHOe U TypOYJIEHTHOE TE€UEHHUE raza B BO3yXOBOIaX.
T€0p€TI/Iq€CKI/I€ OCHOBBI IMPOCKTUPOBAHHUA CUCTCMbI OYHMCTKH BO3AYyXa IMPOMBINIJIICHHOI'O
MOMEIIEHUSI OT Ta30MbUIEBBIX BHIOPOCOB HA MpHUMEpE JAepeBorepepadaThIBAIONIETO IeXa C
TIOMOIIHIO ACTIMPAITUOHHON CHCTEMBI.

agrONE

KontpoabHnasi padora Ne2 - o teme «IIpoekTHpoBaHHe CHCTEM 3alIMTHI paoyero mecra
OT IymMa, BUOpanui, u3aydeHuil. Pacder cucrem 3ammThl OT MOPAKeHUsI JIEKTPHIECKUM
TOKOM»

Bapuant Ne 1
Paccunrath XapaKTCPUCTUKHU aCHI/IpaHI/IOHHOI\/II CUCTCMbI. TNaMCTP BO3AYXOBOJOB, IUKJIOHA, THUIT
BEHTUJIATOPA

>
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Puc. AkcoHoMeTpudecKas cxema acluparioOHHON CHCTEMBI C 0TCOCOM Bo3ayxa |
1 -2 — ygacTku ra30x0/10B; 3 — IIUKJIOH; 4 — BEHTHIIATOP

Tab6muia. [TapameTpsl acIUPaiOHHON CHCTEMBI.

Pacxon Jnuna Tun Temneparypa
BO3/IyXa, BO3JIyXOBO/IOB, LIMKJIOHA Bo3nyxa, °C XapaKTepUCTUKH TBLIN
M3/ M
CH, dl'lM1 pH7
Q h I /M lgo. MKM | kr/M°
900 10 25 1IH-15 22 3 047 25 2200
BapuanT Ne 2

Paccuurats XapaKTCPUCTUKHU aCHHpaHHOHHOﬁ CUCTCMbI. TNaMCTpP BO3AYX0OBOJO0B, IUKJIOHA, THUIT
BCHTHUJIAATOpPA

Puc. AxcoHoMeTprUeckasi cCXemMa acliupamoOHHOW CUCTEMBI C 0TCOCOM Bo3ayxa |
1 -2 — y4acTku ra30x0/10B; 3 — IIUKJIOH; 4 — BEHTHIIATOP

Tabnuua. [TapameTpbl acIupalluOHHONW CUCTEMBI.

Pacxon Jnuna Tun Temneparypa
BO3]yXa, BO3JlyXOBOJOB, | ILIMKIIOHA BO3ayXa, °C XapaKTepUCTUKU TIbLIN
M3y M
CH; d1'IM1 pH,
Q l1 l2 /M3 lgos MKM | KT/M°
1200 12 7 I[[H-24 26 2 |042| 15 | 2800

Ycerubid onpoc mno TeMe «@Pu3dnyeckHe M XMMHYECKHE MeTOAbI OYHMCTKH
HpOMl)IHI.]IeHHI)IX BOI»

1. IlepepaboTka pacTBOPOB, COAEPKAIIMX HOHBI TSHKEIBIX METANIOB C HCIOJIb30BaHUEM
XUMHUYECKUX METOJIOB OYHMCTKHU.
2. MexaHu3Mbl MULEITI000pa30BaHus MPHU KOATYJISIIUU. JIBOWHON 31EKTpUUECKUi Cioil u

n3era-noreHnuan. MakTopel, BIMSAOMME Ha mpouecc koaryisiuuu: npasuio [llymene-TI'apaw;
BIIUSIHUE TUIPATHBIX CIIOEB.
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3. Craguu npouecca KOaryJIsIAK: PACTBOPEHHUE KOAryJIsIHTOB, TO3MPOBAHHME U CMEIICHUE
peareHTOB CO CTOYHOM BOJOW; XJIOMbeoOpa3oBaHHWE M OCAXKACHUE XJombeB. DakTopsl,
OIpPEACIAIOINE CKOPOCTh KOAryJIsLUH.

4. OcCHOBHbIE XMMUUYECKHE KOAryJIIHTHL. [IpuHIMNIMaNbHbBIE CXEMbI TUIIOBOI'O 000PYOBAHMUS.
Pacder 103 KoaryJssHTOB.

S. Meroasl o0e33apaxuBaHusl CTOUHBIX BOA. [lomydeHue peareHToB, 000pYJOBaHHE,
croco0bl UHTEHCUHUKALMK ITpoIiecca.

6. Meroasl XMMUYECKOTO OCAXKJECHUs BPEIHBIX IPUMECEH B CTOYHBIX BOAAX. YMAYeHUE
IPUPOJHBIX U CTOYHBIX BOJ: TEPMHUECKUI METOM; U3BECTKOBAHHUE; MCIIOIb30BaHUE KapOoHaTa
HATpHs; OCAXKJICHHUE KayCTUUECKOU COAOU, OCaKICHHUE IIPU HU3KUX U BBICOKHX TEMIIEpaTypax.

7. MeTtoapl XMMHUYECKOW HEWUTpaIU3aluy BPEIHBIX IPUMECEH B CTOYHBIX BOJAax
(HeWTpanu3anus KUCIBIMUA Ta3aMH, CMEIICHHEeM, (UIBTPOBAaHMEM KHUCIBIX BOJA dYepe3
HEUTPAIU3yIOIINE MaTEPHAIBL.

Ipumepsl Tem pedepaTos:
[Tpupoma 3arps3ssromux arMocdepy BeniectB. Komnonanoe cocTosiHue BEIIECTBA.
[TomrydeHue 1 OYMCTKA IUCTIEPCHBIX CUCTEM
MonexynsipHO-KHHETHIECKUE CBOMCTBA AUCIIEPCHBIX CUCTEM
A»sp030J1H, ONacHbIE TSl 3J0POBbSI.
Metoasl 0TOOpa Mpod M3 OKPYIKAIOIIEH CPEIbI.
WuauBuayanbHas 3a1iuTa OT adpo30JieH.
HcnbiTanue GUIbTPOB ISl PECITUPATOPOB.
PannoakTtuBHBIE 23p0301IH.
MukpoOurosioruueckue a3po30Jiu.
0. TaGaunsrii nbM. [Tokapsl 1 B3PBIBBI MTBLICH.
1. Atmocdepnbie 3arps3HeHUs. 3arps3HeHne Bo3ayxa IbIMoM. CMoT.
12. 3akoHomaTenbcTBa B 00JaCTH OXpaHbl BO3IYIITHOTO OacceiiHa.
13. Mertoab! yaaneHusi Ta3000pa3HOro KOMIOHEHTA: abcopOIus, acopOIHs U CXKUTaHUE.
14. AspoauHamMuuecKkoe COIPOTUBICHUE CPEIbI IBUKEHUIO YaCTHII.
15. IlsineocanuTenbHble M HHEPLUOHHBIE YIOBUTEIH.
16. ®unbTpoBaHUE C TOMOIIHIO BOJIOKHUCTBIX (PUITBTPOB.
17. VnaBnuBaHue 4acCTHIl B MOKPBIX CKpyOOepax.
18. OuncTka razoB B 21€KTpOPHUIBTPaX.
19. Arnomeparus yacTuil Ipyu OPOYHOBCKOM JIBUKEHUH.
20. YBenu4eHne CKOPOCTH ariioOMEpanyy py IepeMeITHBaHHH.
21. YckopeHHe arjioMepaluy ¢ MOMOIIBIO 3BYKOBBIX BOJIH.
22. TepMuveckoe OCaKICHHUE.
23. OcaxaeHue B CI0e CO CTAIMOHAPHOW HAOUBKOIA.
24. TlpineynaBIuBaHKE B TICEBIOOKIKEHHOM CIIOC.
25. Paznenenue yacTuil B MAarHUTHOM TIOJIE.
26. DKOHOMHKA OYMCTKH MTPOMBIIICHHBIX T'a30B.
27. CocTaB, CBOMCTBa, KJIAacCHU(pHUKAIMs 3arpsA3HEHHH M YCIOBHSA BBITYCKa CTOYHBIX BOJA B
BOJIOCMBEI.
28. Boma B mpuposae. XapakTepUCTHKAa M METOAbI HCCIeloBaHMA CTOYHBIX BojJ. CocraB u
CBOMCTBA CTOYHBIX BOJI.
29. MeTtoabl HCCIeI0BaHUS CTOYHBIX BOJI.
30. Kmaccuduranms, MeTOApl KaHAJIM30BAHWUS W OYHCTKA CTOYHBIX BOJ XHUMHUYECKUX
POM3BOJICTB.

RBROooNoOORWNE

3a4eTHO-3K3aMeHAIlHOHHBbIC MaTepHaJIbI 1JIsl IPOMEKYTOYHOM aTTecTalnu (IK3aMeH)
Bonpoch! 1151 MOATOTOBKH K IK3aMeHY
1. Kaxk 3By4nT OCHOBHOM 3aKOH TEIUIONPOBOJIHOCTH?
2. Kak paccunraTrh TEIIOBOM OTOK YEPE3 MIIOCKYIO CTEHKY?
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3. Kak paccuurtars TEmaoBoM MOTOK Yepe3 MUIMHIAPUUECKYIO CTCHKY ?

4, Kakue coBpeMeHHbIE TEIUIOM30JSLUOHHBIE MaTepHalbl BaM M3BECTHHI? OMNUIIUTE UX
CBOMCTBA.

5 Kaxk paccuurtarh TeIioBoil NOTOK yepe3 TeJIO ¢ BHYTPEHHUM UCTOYHUKOM Teriia?

6 B xakoM mopsike mpoBOISAT adPOIMHAMUYECKHUIN pacyeT aClIUPAIMOHHON CUCTEMBI?

1. KaxkoB nmopsiiok pacuera aKkyCTUYECKOTO 3KpaHa?

8 Kaxk mpoBosT MpoeKTHPOBaHUE 3BYKOIIOTJIONIAIONIEH OOTUIIOBKH?

9 Kak ocymecTBisieTcst pacder U mo00p 3ByKOH3OJIUPYIOIIEH CTEHBI C IBEPHIO?

10. KaxkoB mopsiiok pacyeTa BUOPOU30IUPYIOIIUX OCHOBAHHUH?

11. Kakum 06pa3oM mpoBOAMTCS pacueT 3alIMTHOTO 3a3eMIICHUSI 000y I0BaHUS?

12. B 1yeM 0coO€HHOCTH TPOCKTUPOBAHUS 3aIIUTHOTO 3aHYJICHUS?

13.  KakoB mopsaok pacuera BO3AYIIHO-TEIIOBOW 3aBECHI?

14, Kak mpoucxomur pacder W MOPOECKTUPOBAHHE  HCKYCCTBEHHOTO  OCBEIICHUS
MIPOU3BOJICTBEHHBIX TOMEIICHUHN?

15. Kaxumu cBoiictBaM# 00J1aqar0T IIBLINA?

16. Kakue cBolicTBa BOJIBI OTHOCITCS K (PU3NICCKUM H XUMUICCKIM?

17. Kakue ocHOBHBIE XapaKTEpUCTUKH KaueCcTBa BOJIbl UCIIOJIb3YOTCS B IPOMBILIIIEHHOCTH?
18. Kakum cmocoboM OCyIecTBISeTCsl OYUCTKA CTOYHBIX BOJ OT KPYMHOAMCIEPCHBIX
npumMeceit?

19. Kak ocymectBisercst nepepadoTka pacTBOPOB, COIEPKAIIMX UOHBI TSKEIBIX METAJIOB C
HCITOJIb30BAaHUEM XMMHYECKUX METOJ0B OUHCTKH?

20. UTto ecTh MEXaHU3MbI MULIEIITIOO0PA30BAHUS MTPU KOATYJISIAN?

21. Uto Takoe NBOMHOM JIEKTPUYECKUI CIOM U J13€Ta-MOTEeHIINaN?

22. Kakue ¢akropsl BIusOT Ha mporecc koaryisiuu: npasmwio Llyneue-Tapau; BiawsHuC

THJIPATHBIX CJIOEB?
23.  Kakwe CymecTBYIOT CTIUH MPOIIecca KOATyIISsIIIK?

24.  Kakue pakTopbl ONPEALISIOT CKOPOCTh KOATYJISIIIAN?

25.  Kakue OCHOBHBIC XUMUYECKHE KOATryJISTHTHI BaM U3BECTHBI?
26.  Kak mpou3BOIUTCS pacueT 03 KOaryJsiHTOB?

27.  KakoB MexaHW3M BO3JICHCTBUS (IOKYISTHTOB?

IIpumep 3K3aMeHALMOHHBIX OWJICTOB
deaepanbHOe rocyiapcTBeHHOe 0I0/1KeTHOe 00pa3oBaTe/IbHOE YUpesKIeHne
BBICIIET0 00Pa30BaHHUsA

«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCHUTET
TexnocdepHas 6e30MacHOCTb

DKojoru4eckasi 1 MpoMbIIITIeHHAst 0€3011aCHOCTh
Kadenpa pusunueckoit xummn

Jucnuninna «Pacyer u npoekTUpoBaHHe cucTeM odecriedeHUs1 0e30NMaACHOCTID)

DK3aMeHaIlMOHHBI outer Ne 1

1. Kak 3By4uT OCHOBHOI1 3aKOH TETJIONPOBOTHOCTH ?

2. Kaxk paccunrtarh TeIoBoil MOTOK uepe3 MIOCKYIO CTEHKY?

3. 3agaua

3aBemyromias kadenpoit H.B. ®anmuna
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Kpurepun oueHuBanus pe3yJbTaTOB 00y4YeHUs

Onenka Kpurepuu orieHUBaHuUs 110 IK3aMEHY

OLICHKY «OTJIMYHO» 3aCIy’KUBACT CTYJECHT, OCBOUBILNN 3HAHUS, YMCHUS,
KOMIIETEHIIMM U TEOPETUYECKUI MaTepHai 0e3 MpoOeioB; BHIITOIHUBIIHHA
BCE 3alaHusl, NPEAyCMOTPEHHbIE YYE€OHBIM IUIAHOM Ha BBICOKOM

Bricokuit KayeCTBEHHOM YpOBHE; IPAaKTHUUECKHUE HABBIKM MPO(PECCHOHATBHOIO
YPOBEHB «5» NPUMEHEHHUsST OCBOCHHBIX 3HaHUU chopmupoBanbl. CTyAEHT CBOOOIHO
(oTNIMYHO) BJIaJIe€T TEOPETHMUYECKUM MaTepuanoM (3HAeT KaK OCHOBHBIE, TaK U

CHGL[I/I(bI/I‘-IeCKI/Ie CHHTCTHUYCCKUEC METOAbI, 4 TAKXKC MCXaHU3Mbl OCHOBHBIX
peakimii) ¥ CrnocoOeH CaMOCTOSTEIbHO PEIIMTh JK3aMEHAIMOHHYIO
3aga4y

OLICHKY «XOPOII0» 3aCIy)XHUBACT CTYICHT, MPAKTUYECKU MOJTHOCTHIO
OCBOUBIIHHU 3HaHUWA, YMCHHA, KOMIICTCHIIUA U TeOpeTI/I‘IeCKI/Iﬁ Marcpual,
yueOHbIC 3a/laHusl HE OIICHEHbl MaKCUMAllbHBIM YHCIOM OaiioB, B

Cpennuit
ypoBeHD <y OCHOBHOM C(POpPMHpPOBaN MpaKTHUECKUEe HaBBIKHM. CTYIEHT XOpOIIO
(xopomo) BJIaJIe€T TEOPETUYECKUM MaTepHuajoM, 3HAaeT 0a30Bbleé CHUHTETHUYECKHE
METOBbI U UMEET MPEJCTABICHNE O MEXaHU3MaX OCHOBHBIX CHHTETHYECKHU
BaXXHBIX peaKLui, clocoOeH CHPAaBUTHCS C 3K3aMEHALMOHHOW 3ajaueil
IIPY HE3HAYUTEIbHOM IIOMOLIM CO CTOPOHBI MPENOAABATENS
OLICHKY «YAOBJICTBOPHTEJIBHO» 3aClly’)KMBA€T CTYIEHT, YaCTUYHO C
npoberaMu  OCBOMBIIMMA ~ 3HAHWS, YMEHHs, KOMIETCHUUH H
Ioporossit TEOPETUYECKUI MaTepral, MHOTHE yueOHbIe 3a1aHus TM00 He BBIITOIHUI,
YPOBEHB 3» au00 OHHU OIIGHEHBI YHCIOM OamioB OJM3KUM K MHHUMAIBHOMY,
(yAOBIeTROPHTE HEKOTOpble MPAaKTUYECKHE HaBBbIKU He chopmupoBaHbl. CTylE€HT 3HAET
1bHO) 0a30Bbl€ CHHTETUYECKUE METO/bI, OJHAKO ILIOXO pa3(i1/1paeTcsI B
creln(UYEcKUX METoJaxX M MEXaHW3MaxX OCHOBHBIX PEAaKLHUH, ¢ TPYJIOM
CIIPABJISIETCS C DK3aMEHALMOHHOM 3aJ1a4eil MpU CyIIECTBEHHOW ITOMOIIH
CO CTOPOHBI IPENOAABATENS
OLICHKY  «HEYAOBJIETBOPHMTEJIBbHO»  3aCIyKMBaeT  CTYJIEHT, He
M ., | OCBOMBUIMI 3HAaHUs, yMEHUs, KOMIIETEHLIUA U TEOPETUYECKUI MaTepuall,
VHHAMAJIHBIN
YPOBEHB «2» y4eOHbIE 3a/laHds HE BBINOJHWI, [PaKTUYECKHE HAaBBIKMU HE
(HeyORIETROPH chopmupoBanbl. CTyJeHT He CHOCOOEH pEeLIMTh 3K3aMEHAllMOHHYIO
TeIbHO) 3aJa4y JaXe C IOMOIIBI0 IMpENnojaBaTelss M IUIOXO  BIAACET

TEOPETUYECKUM MaTepuaioM (HaOJIr0Aal0TCsl CYIIECTBEHHbIE OLIMOKU
IpH 00CYXIEHUU 0a30BbIX CUHTETUYECKHX METOJIOB)

Kpurtepun oneHuBaHNs KOHTPOJIBHBIX padoT

OneHka «OTJIMYHO» BBICTABISIETCS, €CIM CTYJEHT BBIOJHUI paboTy 0e3 omuboK u
HEJI0YEeTOB, JIOMYCTHJI He O0jiee OJJHOrO HeJI0YeTa.

O1eHKa «XOPOII0Y», €CITU CTYACHT BHIIOJHWI pab0Ty TOJTHOCTHIO, HO JIOIYCTHJ B HEW HE
Oosee ogHOM HErpyOOil OMMOKK U OJTHOTO HEJ0UeTa, UIIH He OoJiee IBYX HEJOYETOB.

OrneHKa «yI0BJIETBOPHUTEIbHO», €CIIM CTYJISHT TPABWJIGHO BBIOJHWI HE MEHee
MIOJIOBUHBI pabOTHI WK JOMYCTHII HE Oosiee IBYX TpyObIX OMIMOOK, UK He Oojiee 0HOM rpyOoit
Y OJIHOM HerpyOo# OMMOKU U OJTHOTO HeJ0YeTa, UK He 0oJiee IBYX-TpeX HErpyObIX OIINOOK, HIIN
OJTHOW HerpyOoi OIIMOKH M TpeX HEI0YeTOB, WIM MPH OTCYTCTBHM OIIMOOK, HO NMPH HATUYUU
YeThIpeX-TISTH HEJ0YETOB, TUIOXO0 3HAET TEKCT POU3BEICHUS, IOMTyCKAeT UCKaKeHUE (PaKToB.

O11eHKa «Hey/10BJ1eTBOPUTEIbHO», €CIIU CTYJICHT JIOIYCTHUII YUCIIO0 OMMOOK U HEJIOYETOB,
IIPEBOCXOISITIIEE HOPMY, ITPH KOTOPOI MOXKET OBITh BEICTABJICHA OIICHKA «3», MIIN €CJIN MPABIIIEHO
BBITOJIHUJI MEHEE MOJIOBUHBI PaOOTHI.
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Kpurepun ouenuBanusi pedpepaton

OreHKa «OTJIHYHO)» — BBIIIOJHEHBI BCe TPpeOOBaHMS K HAMMCAHUIO U 3amuTe pedeparta:
o0o3HayeHa mnpobiema U 00OCHOBAaHA €€ aKTyaJbHOCTb, CIENIaH KPAaTKUW aHaldu3 pa3iHuHbIX
TOYEK 3pPEHHs Ha PacCMaTPUBAEMYIO MPOOJEMY M JIOTUYHO M3JI0KEHA COOCTBEHHAS MO3MIIMA,
chopMyIHpOBaHbl BBIBOABI, TE€Ma pPACKPhITAa IOJHOCTBIO, BbIAEpkKAH 00BEM, COOIIOJCHBI
Tpe6OBaHI/I$I K BHCHIHCMY 0(1)OpMJIeHI/IIO, JaHbl TpPaBUJIBHBIC OTBCTHBI Ha AOOIIOJHUTCIBHBIC
BOIPOCHI.

OreHKa «XOpoII0» — OCHOBHBIC TpeOOBaHMsI K pedepary U €ro 3alluTe BHITOTHEHBI, HO
IPU ATOM JIOMYILIEHBI HEOUEThl. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B U3JIOKEHUU MaTepHana;
OTCYTCTBYET JIOTHUYECKasi TOCIIECIOBATEIILHOCTh B CYXKICHUSIX; HE BBIICPKAH 00BbeM pedepara;
UMEIOTCS YIyIIEeHUs B 0QOpMIICHUH; Ha IOMOJIHUTENIbHbBIE BOITPOCKI IIPH 3aLIUTE JaHbl HETIOJIHbIE
OTBCTHI.

OrneHka «y10BJ1eTBOPUTEIbHO» — UMEIOTCS CYIIIECTBEHHbIE OTCTYIUICHUS OT TpeOOBaHUM
K pedepupoBaHuio. B "acTHOCTH, TeMa OCBEIICHA JHIIb YAaCTHUYHO, JOMYIICHB (haKTUICCKUE
OIIMOKK B coJep)KaHUU pedepaTa WIM MPHU OTBETE HA JOMOJHUTEIbHBIE BOMPOCHI; BO BpeMs
3alIUTBI OTCYTCTBYCT BBIBO.

OneHka «HeyI0BJIETBOPUTEJIBLHO» — TeMa pedepara He packpbiTa, OOHAPY>KHUBAETCS
CYLLIECTBEHHOE HEIOHUMAaHNE IPOOJIEMBI.

Kpurepun nuddepeHunpoBaHHoi oneHkHu pedepara

Kputepuu onieHku MaxkcuManbHasi OlleHKa B Oayax
JIOrM4HOCTh U3JIOKEHHUS 3
PackpeiTrie Tembl 3
Hcnonp3oBanue MUpOKOH HHPOPMAITMOHHON 0a3bl 3
Hannuue coOCTBEHHEBIX BRIBOAOB, 0000IICHMIA, 3

KPUTHYCCKOI'O aHaJIn3a

Cobutro/1eHue NpaBuil IUTUPOBAHMS 2
[TpaBuIIbHOCTH OOPMIICHHUS 1
Uroro: 15

13-15 GannoB — OTJINYHO;

10-12 6ayoB — X0poIIIO;

8-9 6a10B - y10BIETBOPUTENHHO;
0 GanyoB — HEYIOBJIETBOPUTEIIBHO.

Kpurtepun oneHuBanus pe3yibTaTOB YCTHOIO OIIpOCa

OneHka «xopouwio» CTaBUTCS, €CIU CTYIEHT JAeT OTBET, yIOBJICTBOPSIOIIMNA TEM Ke
TpeOOBaHUAM, YTO W JJIS OLEHKU «OTIMYHO», HO JOMycKaeT 1—2 OmuOKH, KOTOpBIE CaM XKe
UCIPABIISET, U 1-2 HemoueTa B MOCIEI0BATENBHOCTH U S3bIKOBOM O(DOPMIIEHUH U3J1araeMoro.

OneHka «yooenemeopumenbHo» CTABUTCS, €CIM CTYJIEHT OOHapy)KMBaeT 3HaHHUE U
MOHMMAaHNE OCHOBHBIX IOJIO’KEHUH TaHHOM TEMBbI, HOT U3JIaraeT MaTepua HEMOJIHO U JJOMyCKaeT
HETOYHOCTH B ONPEAETICHUN MOHATUH WK (HOPMYITHUPOBKE PABUIT; HE yMEET JOCTAaTOUYHO TITyOOKO
U JI0Ka3aTelbHO 00OCHOBAaTh CBOM CY’KICHMS M MPHUBECTH CBOM MPHUMEPHI; U3JIaraeT Marepuan
HETOCJIE0BATENILHO U JIOIYCKACT OIMOKH B S3IKOBOM O()OPMIICHUHU H3J1araeMoro.

OneHka «HeydoenemeopumenbHo») CTABUTCS, €CIIM CTYJCHT OOHAapy>KMBaeT HE3HAHUE
OoNbIIE YacTH COOTBETCTBYIOLIETO BOIPOCA, [JOMYyCKaeT OWHUOKHM B  (POpMyJIHpOBKE
ONpENIeNIEHUN U MpPaBWJI, HCKAKAIOIIME MX CMBICH, OECHOpPSJOYHO M HEYBEPEHHO M3JIaraer
matepuan. OneHka «2» OTMEUYaeT TaKUe HENOCTaTKM B IOATOTOBKE, KOTOPBIE SBIISIOTCS
CEpbE3HBIM MPEMIATCTBUEM K YCIEIIHOMY OBJIAJICHUIO OCIEAYIOUIUM MaTepUaJIOM.
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5 IlepeyeHb y4eOHOM JJUTEPATYPHI, HHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOTH I

5.1 YueOHnas aureparypa

1. Beromkun, A. I'. UmkenepHas 3amurta BogHOM cpenbl [Tekcr]: yueOHoe mocodue
JUI CTY/IEHTOB BY30B, OOYYaIOIIMXCS MO HAMPaBJICHUIO MOJATOTOBKH "3alluTa OKpY’Kalolen
cpenbl" / A. I'. Beromkun. - Cankr-IlerepOypr; Mocksa; Kpacuonap: Jlans, 2014. - 415 c.

2. Hmutpenko, B.I1. YnpaeneHue 5KoJI0rHYecKod 0e30MacHOCThIO B TeXHOc(hepe
[DnexTponHbIi pecypc]: yue6. mocodue / B.I1. JImutpenko, E.M. MeccuneBa, A.I'. detncoB. —
OnektpoH. pan. — Cankr-lIlerepOypr: Jlams, 2022. — 428 c. — Pexwum npocryma:
https://e.lanbook.com/book/212267

3. C.B. benos. be3onacHOCTh XKU3HEAEATEIBHOCTH U 3alUTa OKPYXKaroIlel cpezbl
(Texnocdepnas 6e3onacHocTh). M3aatenbcrBo: FOpaiit, 2011. — 680 c.

4. 3uranmmn, M.I'. TIpoektupoBanue anmapaToB MbUIETA300YUCTKU [DIEKTPOHHBIH
pecypc]: yue6Hoe mocooue / M.I'. uranmmun, A.A. Konecauk, A.M. 3uranmud. — DJIEKTPOH.
naH. — 2-e u3g., nepepad. u non. — Cankrt-IlerepOypr: Jlanb, 2022. — 544 c. — Pexum gocrymna:
https://e.lanbook.com/book/211772

o. MopaueBckuii, A.I'. TepMoanHamMHyecKrue pacueTbl B XUMHHM U METaJLIypruu
[DnexTpoHHBIH pecypc]: yuebnoe nocodue / A.I'. Mopauesckuii, I.b. Crnagkos, E.I'. ®upcosa.
— Omnekrpon. maH. — Cankr-IlerepOypr: Jlamp, 2022. — 208 c¢. — Pexum nocrymna:
https://e.lanbook.com/book/212780

6. Happimkun, /.. PaBHOBecust B pacTBopax anektponutoB. Pacuersr ¢ Mathcad
[DnexTpoHHbI pecypc]: yuebHoe mocodue / J[.I. Hapoimkun, M.A. Ocuna, B.®. OukoB. —
OnektpoH. pan. — Cankr-lIlerepOypr: Jlams, 2022. — 180 c. — Pexum npocryma:
https://e.lanbook.com/book/212594

5.2 Ilepuoguyeckue JuTepaTypa
1. Basel nanusix kommnanuu «Mct Beroy http://dlib.eastview.com
2. Onekrponnas oudirnoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 UHTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHble NpodeccHoHAIbHbIE 0a3bl
JAHHBIX U I/lH(l)OpMalll/IOHHbIe CIIPaBOYHLIC CHCTEMbI
JIeKTPOHHO-0u0MoTeuHbIe cuctemMsbl (IBC):
IBC «IOPAWTY https://urait.ru/
ABC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMHy» www.biblioclub.ru
9BC «BOOK .ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
9BC «JIAHb» https://e.lanbook.com

AR

IIpodeccuonaibubie 6a3bl JAHHBIX:

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

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

3. XKypnans! uzgarenscrtea Wiley https://onlinelibrary.wiley.com/

4. Hayunas snexrponnas 6udnaunoreka (HIb) hitp://www.elibrary.ru/

5. [TonHOTEKCTOBBIC apXMBBI ~ BEAYIIUX 3amaJHbIX HAYYHBIX O KypHaJOB Ha
Poccuiickoii mardopme Hayunsix xypHanios HOMKOH http://archive.neicon.ru

6. HanmonaneHas >neKkTpoHHas OMOIMOTEKa (JOCTYIN K DIEKTPOHHON Oubmmoreke
nuccepranuii Poceuiickoit rocynapcrBenHoit ouodnmnorexu (PI'B) https://rusneb.ru/

7. baza nmannpix CSD KeMmOpHIKCKOro LEHTpa KpHUCTALIOrpaduyecKux ITaHHBIX
(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.nhature.com/

11. Springer Nature Protocols and Methods:

https://experiments.springernature.com/sources/springer-protocols
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https://e.lanbook.com/
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http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
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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. VYuusepcurerckas uadopmarmonnas cucrema POCCHUS http://uisrussia.msu.ru

HNudopmanuoHHble CIPABOYHBIE CUCTEMBbI:
Koncynprant [1nroc - cipaBoyHast mpaBoBasi cucTeMa (JIOCTYII 10 JIOKATLHOW CETH C
KOMITBIOTEPOB OUOIMOTEKH ).

Pecypchbl cBOOOIHOTO J0CTYyNA:

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

2. AMepuKaHcKas mateHTHas 0a3a qaHHbIx hitp://www.uspto.gov/patft/

3. MuHuCTepCcTBO HayKd | Bbicmiero oOpasoBanus Poccuiickoit ®enepanuun
https://www.minobrnauki.gov.ru/;

4. denepanbusblii nopran "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. Wudopmanmonnas cucrema "ExuHoe OKHO [ocTynma K 00pa3oBaTeIbHBIM
pecypcam" http://window.edu.ru/;

6. Enunas kommeknms 1udpoBbIX o0Opa3oBaTelbHBIX pecypcoB http://school-
collection.edu.ru/ .

7. Cayx0a TeMaTHYECKUX TOJIKOBBIX cioBapei http://www.glossary.ru/;

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

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

10. 3akonomnpoekt "O6 obpazoBannu B Poccuiickoii @enepanuu'". Bonpock n 0TBETHI

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

CoOcTBeHHBIE 3JIGKTPOHHBIe oOpa3oBaTeibHble M HMH(pOPMALMOHHBIE pecypchl

KyoI'y:

1. DNEeKTPOHHBIN KaTaJjor Hayunou OoubmmoTexu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. DneKTpoHHas oubnuoTeka TPyAOB YYEHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MoayJibHOTO TMHAMU4YECKoro ooydeHus http://moodle.kubsu.ru

4. baza y4eOHBIX IIaHOB, y4e€OHO-METOJUYECKUX KOMIUIEKCOB, MyOJMKaluil u
koHpepentmii http://infoneeds.kubsu.ru/

5. bubnuoreka  MHPOPMALMOHHBIX  pecypcoB  Kadeapsl  HHPOPMALMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

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

DneKTpoHHbIE 00pa3oBaTENIbHBIE pecypchl Kadeapbl HH(YOPMAIMOHHBIX CHCTEM U
TexHosoruil B oopazoBanuu KyoI'Y u nayuno-metoauueckoro xxypHana "LLIKOJIBHBIE I'OIbI"
http://icdau.kubsu.ru/

6 MeToanyeckne yKazaHus 1Jis1 00y4alOIIMXCH 10 OCBOCHHIO JUCHUIIMHBI (MOTYJIA)

VYcnemHoe OCBOGHHME AMCHMIUIMHBI TMpEIrojaraeT akTHBHOE, TBOPYECKOE YydacTue
CTYJIEHTa MyTEeM IIAHOMEPHOM, TOBCETHEBHOM paOOTHI.

TGKYHH/Iﬁ KOHTPOJIb 3HAHUH OCYHECTBIACTCA HAa KAXKJIOM JICKHUOHHOM H IMPAKTUYCCKOM
3aHsTid. MiToroBas popma KOHTPOIISL — SK3aMEH.

O0mme pekoMeH AU

W3ydenne OUCHUILTUHBI CIEIyeT HAYMHATH C MPOpabOTKH paboueil mporpaMMel, ocoboe
BHUMAaHUE, YIEISIS IEJsIM U 3a7[a4aM, CTPYKTYpe U COIEPKAHUIO Kypca.

Nmeercst anekTpoHHask Bepcus JEKIMM 10 JaHHOW TUCHUTIIMHE.
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http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

OcHoBHOI (popMOIt 00yUEHHUS CTYICHTOB SIBIISIETCS CaMOCTOATENbHAs paboTa HaJl
yueOHbIM MaTepuasioM. [Iporiecc n3yueHust JUCUUIUIMHBI COCTOUT U3 CIIEAYIOIINX JTalOB:

1 IIpopaboTka TEOpETHYECKOro MaTepuana I0 PEeKOMEHJOBAHHBIM Y4YeOHUKAM U
KOHCIIEKTaM JIEKLIMH, IPEI0OCTaBIEHHBIX IPENOAABATEIEM B JIEKTPOHHOM BU/JIE.

2 BrinonHeHrne caMoCTOSITENbHBIX PadoT.

3 Cnauu sK3aMeHa B yCTHOW WIJIM TUCbMEHHOHN (opme (TI0 YCMOTPEHHUIO MPETo1aBaTes).

Pabora ¢ koHcnekTOM Jiekiuii. [[pocMOTpUTE KOHCIIEKT Cpa3y Mociie 3aHsATUIA, OTMETHTE
MaTepuasl KOHCIIEKTa JIEKIMM, KOTOPBIN BbI3bIBACT 3aTPyJHEHU U1 NoHUMaHus. [lonsitalitecs
HalTHU OTBETHI HA 3aTPYJHUTEIBHBIE BOIIPOCHI, UCIIOJIb3Ysl PEKOMEHIyEMYIO JauTeparypy. Eciu
CaMOCTOSITENILHO HE y/1aJI0Ch pa3o0parbesi B Marepuaie, CPopMyIupyiTe BOIPOCH U 00paTUTECh
3a IIOMOIIIBIO K MPEIo/1aBaTeNio Ha KOHCYJIbTAlluU Wi Onvkaiiiei nekuuu. PerynspHo otBoaure
BpeMs 1JIs IOBTOPEHUS NIPOMIEHHOT0 MaTepuaa, IpoBepsisi CBOU 3HAHMsI, YMEHUS U HAaBBIKU 110
KOHTPOJIBHBIM BOIIPOCAM.

Jlekuuu. Meroauka yreHus JeKUMi. JIEKIMU ABJISIOTCS OJHUM U3 OCHOBHBIX METOI0B
00y4eHHUs MO TUCIUILIMHE, KOTOPHIE T0JKHBI PEIliaTh CIEAYIOIINE 3aJaun:

- M3JI0KUTh BAXKHEHIIMI MaTepuan Mporpammbl Kypca, OCBELIAIOIIUNA OCHOBHbBIE
MOMEHTHI;

- pPa3BUTh y CTYIEHTOB MOTPEOHOCTh K CaAMOCTOSITENIbHON paboTe Haa y4eOHOW U
HAay4YHOH JTUTEPATypPOU.

['maBHOM 3amauell KaKJIOM JIEKIUU SIBISETCS PACKPBITHE CYHIHOCTH TEMbI M AHAIIU3 €€
[JIaBHBIX MOJOXKEHUI. PexomeHayeTcss Ha NepBOW JIEKIIMU JIOBECTH J0 BHMMAHHUS CTYACHTOB
CTPYKTYpY Kypca U €ro pasieiibl, a B JaJIbHEHMIIEM YKa3blBaTh HAYaJI0 KaXJA0ro pasjena, CyTh U
€ro 3a/1a4u, a, 3aKOHYMB U3JI0KEHHE, TOABOIUTH UTOT IO 3TOMY pa3Jiely, YTOObI CBSI3aTh €r0 CO
cnenyromuM. ConepikaHue IeKIMH ompenaensercs paboueil mporpammoint kypca. Kpaiine
JKeJlaTenbHO, YTOOBI KaXKasi JIEKIUsl OXBaThlBaja U MCUepIblBajia ONPEAEIEHHYI0 TEMY Kypca U
MpeJICTaBIsia cO0O0i JOrMYeCKH BIIOJIHE 3aKOHYEHHYIO palboTy. Jlydle cokpaTuth TeMy, HO HE
JIOIIYCKaTh NIEPEPhIBA €€ B TAKOM MECTE, KOrJja OCHOBHAsI MJIesl €I11€ MTOJIHOCThIO HE PaCKpbITA.

IIpakTuyeckne 3aHsaTUs (cemuHapbl). [loAroTroBka K NPAKTUYECKUM 3aHATHUSIM
(ceMHHapaMm) COCTOUT U3 HECKOJIBKHX JTAIlOB:

- NIOBTOPEHUE M3YUYEHHOIrO Marepuana. [ 3TOro MCHojb3yHOTCS KOHCIEKTHI JIEKIIHUH,
PEKOMEHI0BaHHAs! OCHOBHAS U JIOTIOJIHUTEIIbHAS JINTEPATYPA;

- yriayOsieHre 3HaHui 1o TeMe.

Ha mnpaktudyeckux 3aHATHSAX (CeMHMHApax) TIPUBETCTBYETCS aKTHBHOE YYacTHE B
00CYX/IeHUN KOHKPETHBIX CUTyallui, CIOCOOHOCTh HAa OCHOBE IMOJYYEHHBIX 3HAHUN HAXOAUTh
HauOonee >(PQEeKTHBHbIE pEIIeHUS MOCTaBIEHHBIX NPOOJeM, yMETh HAXOAWUTh MOJE3HBIN
JIOTIOJTHUTEIIBHBIN MaTEpUa 110 TEMATUKE 3aHATHH.

B mpouecce moAroToBKM K MNPAaKTHYECKUM 3aHATUSAM (CEMHUHapaM) pPEeKOMEHIYyeTcCs
B3alMHOE OOCYXJIE€HHE MaTepuajia, BO BpEeMsl KOTOpPOTO 3aKpEIUISIOTCS 3HAHHUS, a TakKke
npuoOpeTaeTcs MPaKTUKa B U3JI0)KEHUU U Pa3bsICHEHUU MOJYyYEHHBIX 3HAHU, pa3BUBAETCS PEUb.
[Ipu HEOOXOMMMOCTH CleyeT oO0pamatbcsl 3a KOHCYJbTallueW K mpenojaaBatento. Mns Ha
KOHCYJIbTAIMI0, HEOOXO0IMMO XOPOLIO MPOAYyMaTh BOIIPOCKI, KOTOpbIE TPEOYIOT pa3bscHEeHus. B
MpOLIECCe TBOPYECKOTO OOCYKIEHUS W JTUCKYCCUM BBIPAOATHIBAIOTCS YMEHHS U HaBBIKU
MCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS JIJISl PELICHUS MPAKTUUYECKUX 3a/1a4.

Kpurepun oniennBanust paboThl Ha MPAKTHUECKUX 3aHATHAX (CEMUHApax):

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

— MOJIHOTA U TIIyOuHAa OTBeTa (YUYUTHIBAETCS KOJUYECTBO YCBOCHHBIX (PAKTOB, MOHITUN U
T.1L.);

— CO3HATEIBLHOCTh OTBETAa (YUUTHIBACTCS TOHUMAHKE H3JIaraeMoro MaTepuaa);
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— JIOTMKAa W3JOXKEHHMA Marepuana (Yy4UTBIBAETCS YMEHHME CTPOUTh LEJIOCTHBIMH,
NOCJIE0BATENbHBIN paccKa3, PAMOTHO 0JIb30BATHCS CHEUAIBHON TEPMUHOJIOTHUEN);

— PaLMOHAJIBHOCTh HCIOJIF30BAHHBIX IPUEMOB M CIIOCOOOB pEIIEHHUS MOCTaBICHHOU
yueOHOI1 3a1a4uM (YUUTHIBACTCS] YMEHHUE HCIIOJIb30BaTh HanOoJIee MporpeccuBHbIe U 3(ppeKTuBHbIE
CIIOCOOBI TOCTHXKEHHUS LIENH);

— CBOEBPEMEHHOCTh M 3(P(PEKTUBHOCTH HCIIONB30BAaHMUS HATJLSIHBIX TOCOOMH U
TEXHUUYECKUX CPEJICTB IIPU OTBETE (YUUTHIBAETCS TPAMOTHO U C IIOJIB30M IPUMEHSTH HAIJIJHOCTh
Y IEMOHCTPALIMOHHBIH OIBIT P YCTHOM OTBETE);

— MCIIOJIb30BaHKE JOTIOJIHUTEIBHOTO MaTepuaia (00s3aTenbHOe YCIOBHE);

— paIMOHAIBHOCTh MCIOJIb30BAHUSI BPEMEHH, OTBEIEHHOIO Ha 3afaHue (He omobpsercs
3aTSIHYTOCTb BBINOJIHEHMS 3aJaHUsl, YCTHOIO OTBETa BO BPEMEHHU, C YUYETOM HMHAMBHIYaJIbHBIX
O0COOEHHOCTEH CTYJICHTOB).

Metonuka HanucaHus pedeparoB. Hamucanue pedepara sBiusercs omHod u3 Ghopm
00y4eHHUs CTy/I€HTOB, HAPaBJIECHHONW Ha OPraHU3alMIO U MOBBIILIEHNUE YPOBHS CAMOCTOSITEIbHON
paboThl CTYIEHTOB; OAHOM M3 (OpPM HAydyHOU pabOTHI CTYAEHTOB, LIEJIbIO KOTOPOW SBISETCA
paciupeHre HayyHOro Kpyro3opa CTy/1I€HTOB, 03HAKOMJIEHHE C METOA0JI0OT e HAyUYHOT' O [TOUCKA.

OcHOBHBIE 337ayM CTYJEHTa IpU HAMMCaHUM pedepara: ¢ MaKCUMaJIbHOW MOJIHOTOMN
UCIIOJIb30BaTh JIUTEPATYpy MO BHIOpAaHHOW TeMe (KaKk peKOMEHIYEMYIO, TaK U CaMOCTOSTEIbHO
noJ00paHHYI0) JJIi HPAaBUIBHOIO NMOHMUMAHUS ABTOPCKOM MO3MLMHU; BEpHO (0€3 HCKaKeHUs
CMBICJIa) TIepeIaTh aBTOPCKYIO TO3UIUIO B CBOEH paboTe; YSACHUTH sl Ce0sl M U3TI0KHUTH IPHYUHBI
CBOETO corjiacusi (Hecorjaacus) ¢ TeM UM UHBIM aBTOPOM I10 IaHHOU mpoOlieme.

Cmpyxkmypa peghepama

1. TurynbHBIN THCT

2. OrnaBneHue

OrnasneHue - 3To m1aH pedepara, B KOTOPOM KaXKAOMY pa3zieily 10JKeH COOTBETCTBOBATh
HOMEp CTPaHUIIbl, Ha KOTOPOIl OH HaXOAUTCS.

3. Tekct pedepara.

OH fenuTCs Ha TPU YacTU: BBEJCHHUE, OCHOBHAS YacTh U 3aKJIFOUYEHUE.

a) Beenenue - pazzuen pedepara, MOCBAIICHHBIH TOCTAHOBKE MPOOIEMBI, KOTOpast OyAeT
paccMaTpUBaThCS 1 0OOCHOBAHHUIO BEIOOpA TEMBI.

06) OcHOBHast 4acTh - 3TO 3BE€HO Pa0OThI, B KOTOPOM TOCIIEIOBATEIHHO PACKPHIBACTCS
BbIOpaHHas Tema. OCHOBHAs 4acTb MOXeET ObITh MpPEJCTaBICHA KaK IEbHBIM TEKCTOM, TaK U
pazgeneHa Ha ThaBbl. [Ipm  HeoOXoauMocTH TeKCT pedepara MOXKET JOMOJHATHCS
WITIOCTpALMsIMHU, TaOJIMIaMH, TpapHKaMH, HO UMM HE clielyeT "Tieperpyxarth" TEKCT.

B) 3aKJIIOUEHHE - TaHHBINA paszen pedepaTa JOJKEH ObITh IPEICTABIICH B BUJIE BHIBOJIOB,
KOTOpPbIE TOTOBSITCSI HA OCHOBE MOATOTOBJIEHHOTO TEKCTa. BBIBOJBI TOMKHBI OBITh KPAaTKUMH U
yeTKuMU. Taxke B 3aKII0YEHNE MOKHO 0003HAUNUTh POOJIEMBI, KOTOpPbIE "BHICBETHIIUCH" B X0/1€
paboThl Haj pedepaTom, HO He ObUIH PAaCKPBITHI B paboTe.

4. CiMcok UCTOYHHUKOB U JIUTEpaATyphl. B 1aHHOM cIiMCKe Ha3bIBAIOTCS KaK T€ HCTOUYHUKH,
Ha KOTOpBIE CChUIAETCS CTYJEHT MpU MOATrOTOBKE pedepara, Tak U BCE MHBIEC, U3yUYCHHbIE UM B
CBA3M C €ro MnoAroToBkoil. B pabore NOMKHO OBITH HCHOJB30BAHO HE MEHEE S5 pa3HBIX
UCTOYHUKOB. PaboTa, BBIONHEHHAs C MCMOJb30BAHUEM MaTepHaja, COJACpXKalerocs B OAHOM
HAyYHOM MCTOYHUKE, SIBJISIETCS SIBHBIM IIarMatoM W He npuHumaercsa. Odopmienue Crucka
UCTOYHHKOB M JIUTEPaTypbl JOJDKHO COOTBETCTBOBAaTh TpeOOBaHUAM OuOIMOrpaduueckux
ctanaapToB. O0beM U TEXHUYECKUE TPeOOBaHNUS, IPEIbIBIsIEMbIE K BBIMOIHEHHIO pedepara.

IIpe3eHTau Ha 3aJJaHHYIO TEMY BBINOJHAIOTCS B porpamMme Power Point. Ona nomkna
COCTOSITh MHHMMYM M3 6 ClaiiloB M cOAepKaTb OCHOBHBIE ONpeNeneHUs, (aKTUUECKU
WJUTIOCTPUPOBAHHBINA MaTepUal, BHIBOJIBI U CIIMCOK UCIOIb30BAHHBIX HICTOYHHUKOB.

Jloxmaa, conmpoBOXKAAONTNHN TTPE3EHTAIUN, JTOJDKEH 3aHUMATh 5-7 MUHYT.

W poknman, WM nOpe3eHTaMM MPEIBAPUTENBHO IPUCBUIAIOTCS IPENOAABATEN0 110
AJIIEKTPOHHOM ITOYTE HA ITPOBEPKY.
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MeToauka MOATOTOBKM K KOHTPOJIBHBIM padoTaM M HANHCAHHUS KOHTPOJIBHBIX
pador. IIpu moAroroBke K KOHTPOJIbHOM PabOTE W MTOTOBOMY TECTHPOBAHUIO HEOOXOIMMO
BHHMATEJIbHO MPOYUTATH COCTABICHHBIC PaHee KOHCIIEKTHI JIEKIHii. CBEpUTH CIIMCOK BOIIPOCOB C
umeroreiics uHpopmanueii. Henocraromyo nHpopMmanuo HEOOXOIUMO HAWTH B y4eOHHKAX
(YueOHBIX TOCOOMSX) WIIM B IPYTUX UCTOYHUKAX WH(OpMaIuy.

KonrtponbHast paboTa mpoBOAUTCS B MUCbMEHHOH Gopme.

KonTposbHBIE pabOTHl OOBIYHO COJEPIKAT HECKOJIBKO BOIPOCOB M HUMEIOT HECKOJIBKO
BapuaHToB. CTymeHT nm0OO caM BBIOMpAaeT OJWH W3 MPEAJIOKECHHBIX BapUAHTOB, JMOO
IpEenoAaBaTesb 3aKPEIIIET 3a KaXKIbIM CTYICHTOM OIPECICHHBIN BAPHAHT.

MeTtoanyecKkue peKOMeHIalHM /sl IPpoBedeHust Ik3aMmeHa. CTyIeHThI 0053aHbI CIATh
9K3aMEH B COOTBETCTBHU C PACIHCaHWEM M Yy4eOHBIM IUTAHOM. DK3aMeH M0 IMCHHILIMHE
npecieayeT Leib OLEHUTh padoTy CTYJAEHTa 3a KypcC, MOJTY4YeHHUE TEOPETHUYECKUX 3HAHWMM, UX
IPOYHOCTh, PA3BUTHE TBOPYECKOTO MBINUICHUS, NMPHOOPETEHHE HABBIKOB CaMOCTOSTEIHHOM
paboThl, yMEHUE IPUMEHATD NOTYUYCHHBIC 3HAHUS IS PEIICHUS TPAKTUYCCKHUX 3a/1a4.

®opma mpoBeneHUS HSK3aMEHA: YCTHO WM MUCBMEHHO YCTaHABJIMBACTCS PEIICHUEM
kadeapsl. Pe3ynpTar craun sK3aMeHa 3aHOCUTHCS MPET0IaBaTeNIeM B 3a4ETHYIO KHIDKKY.

7 MaTtepuajbHO-TeXHUYECKoe o0ecrieyeHue Mo JMCHUIInHe (MO1YJII0)

HaunmMenoBaH#e CrienuaIbHbIX OCHAICHHOCTD CHELHATbHBIX IOMEIICHHH | [lepedeHp IUIEH3HOHHOTO
HOMEIICHHU POrPaMMHOTO
obecrieueHus
VYuebOHbie ayJIUTOPHU Uit | Mebens: yaeOHast Mebenb Microsoft Windows
OPOBEACHMUSI 3aHATHH JISKIHOHHOTO | TeXHHuYecKue cpeicTBa 00y ICHUSL: Microsoft Office
THUIA 9KpaH, IPOEKTOP, KOMIIbIOTED Professional Plus
(ayn. 10l1a, r. Kpacuomap, yi1. COMSOL Multiphysics
CraBpomnoJsbckas, 149)
VYuebHbie ayIUTOPHU st | Meb6ens: yueOHast Mebenb Microsoft Windows
TPYIIOBBIX W HMHAWBHAYaJIbHBIX | TeXHHYECKHE CPENCTBA OOYUCHUS: COMSOL Multiphysics

KOHCYJbTAIMH, TEKYIIEro KOHTPOJIS | 3KpaH, IPOEKTOpP, KOMIIBIOTEP
U TIPOMEXYTOYHOI! aTTecTauu
(ayn.328c, 101a, r. Kpacuonap, yi.
CraBpomnonbckas, 149)

VYuebOHbie ayJIUTOPHU st | Mebens: yueOHast Mmebeb Microsoft Office
MPOBEICHUS npaktHyeckux | TexHU4ecKue CpeicTBa 00yUCHHS: Professional Plus
3aHATHI pabor. VuebHast | 9KpaH, IPOEKTOP, KOMIBIOTEP

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

149)

VYuebHbie ayJIUTOPHU st | MebGens: yueOHast Mebenb Microsoft Windows
KypCOBOTO OpOeKTHpOBaHusl | TexHUdIecKre cpeacTBa 00y IeH s Microsoft Office
(BBITMIOTHEHUSI KYPCOBBIX PaboT) 9KpaH, IPOEKTOP, KOMITbIOTEPbI Professional Plus

(aym.149c, 411 r. KpacHonmap, yi.
CraBpomnonbckas, 149)

JUis  caMocToATENbHOW  paboThl  OOy4aroUIMXcs  MPEAyCMOTPEHBbl  MOMEIIECHHUS,
YKOMITJIEKTOBAaHHbBIE CIIEIMATM3UPOBAHHON MeOeblo, OCHAIlEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIOUEHUS K cetu «lHTepHEeT» M oOecrieueHreM J10CTyna B IEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

HaunmMenoBanune noMemmeHuit 1uis OcCHaIEeHHOCTh TOMEIEHNH JIs [epeueHs MMIIEH3NOHHOTO
CaMOCTOATENBLHOM PaboThI CaMOCTOSTENLHOM PabOTHI 00yUaromMXcs MIPOTrPaMMHOTO
o0yyJaromuxcst obecrieueHus
[Momemenune it camocTosTeNnbHOW | Mebenb: yueOHas Mmeberb WinSvrDCCore ALNG
pabotsl obOyuatoruxcs (uuransHbiii | Komrutekt cnenmanusuposannoit mebenu: | LicSAPk MVL 2Lic CoreLic
3an HayuHoi OMOIHOTEKN) KOMITBIOTEPHBIE CTOJIbI EES
O6opynoBanue: KOMIbIOTepHas TexHuKa ¢ | Microsoft Office
noakarodeHneM kK uH(bopmammonuo- | Professional Plus
KOMMYyHUKalmoHHON cetu «MHTepHeT» M | KoncyabsTantllitoc
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JOCTYTIOM B JNEKTPOHHYIO
WH(POPMAIMOHHO-00Pa30BATEIBHYO CPEIy
o0pa3oBaTeNbHOM  OpraHu3aiuu, BeO-
KaMmephl, KOMMYHHUKAIIMOHHOE
000pyI0BaHUE, 00CCICUYHBAIOIICE MOCTYII
K CETH MHTEpHET (IPOBOIHOE COEAMHEHHUE
u  OecrmpoBOAHOE  COCMUHEHHE IO
texnosorun Wi-Fi)

TTomemieHue a1 caMOCTOSATEIHLHOM
pabotel oOyuwaronmuxcs aya. 40lc,
400c, 329c, 431c¢)

ymuna CraBporonbekas, 149

Meobenb: yuebnas mebenb

KoMmmiekT crienmanu3upoBaHHON MeOeH:
KOMITBIOTEPHBIE CTOJIBI

ObopynoBanre: KOMIBIOTEPHAs TEXHHUKA C
MOJKIIFOYEHHEM K HWH(POPMAIMOHHO-
KOMMYHUKAIIMOHHO!N cetn « HTEepHET» U
JOCTYTIOM B JJIEKTPOHHYIO
nH}pOpMaMOHHO-00pa30BaTENBHYIO Cpeay
o0Opa3oBaTeNbHOW  OpraHM3anuu, BeO-
KaMephl, KOMMYHHUKAIMOHHOE
000py10BaHUE, 00ECICUHBAIOIICE MOCTYII
K CeTH MHTEpHET (IPOBOJHOE COCIAMHEHHUE
u  OecrmpoBOAHOE  COCMUHEHHE IO
texaosorud Wi-Fi)

Microsoft Office
Professional Plus

Microsoft Windows
Criennanu3upoBaHHOE
MpOTpaMMHOE OOecIieueHue

cepun «9KOJIOT» (YIIP3A

«3KOJIOMy, [1/1B-
OKOJIOT,
MHBEHTAPU3ALINA,
MATUCTPAJIb-T'OPO/,
ATII-OKOJIOT, HIC-
OKOJIOT)

Fenix Server Academy
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