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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 Leab ocBOEHUS TUCHTUILIUHBI

CocrouTt B GOpMHPOBAHUH Y CTYJICHTOB IIEJIOCTHOTO MPEJACTABICHHS O CHCTEMaX 3alUThI
OKPYXKAIOIICH CPeJibl OT ra30MbLUIEBBIX BEHIOPOCOB TOKCHYHBIX BEIIECTB.

1.2 3agaun AMCHUILIMHEI

. NOKa3aTb HMCTOPUIO PAa3BUTUS M KIACCU(UKAIMIO TEXHUYECKHX YCTPOMUCTB,
IpeJHAa3HAYCHHbIX AJIS 3alUThl YEI0BEKa U OKPYKAIOLIEH cpelibl OT Ia30IbIIEBbIX BEIOPOCOB;

. o0ecneunTh YCBOGHHE TEOPETUUYECKUX OCHOB IIPOLIECCOB, UCIOIb3YEMBIX B 3THX
cucreMax;

. IPOJIEMOHCTPUPOBATh  HauOoJiee TUIUYHBIE KOHCTPYKIIMOHHBIE  PpEIICHUS

YCTPOMCTB, aNnnaparoB U YCTAHOBOK, IPUMEHSAEMBIX B OBITY M NPOMBILIUIEHHOCTH sl 3AIlUThI
4eJI0BEKA U OKPY’KaIOLIEH Cpe/bl OT ra30MblIEBBIX BBIOPOCOB;

. NPOAHATM3UPOBATh JOCTOMHCTBA W HEIOCTATKU CHCTEM 3aIUTHI C TOYKH 3PEHUS
pecypcocOepexeH sl U 3KOJIOTHUECKOH 11e1ec000pa3HOCTH;
. NPUBUTH TICPBUYHBIC HABBIKM WHXKEHEPHBIX pACUETOB M IPOTHO3UPOBAHUS

PE3YJILTATOB pa6OTI>I OTACIBHBIX yCTpOfICTB N CIOXKHBIX TCXHOJIOTHMYCCKHUX  CXECM,
NpeaAHa3HAYCHHbIX AJIA IMPCAOTBPACHNA BPCAHBIX BLI6pOCOB B aTMocq)epy.

1.3 MecTto aucuMiuinHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HucuuiuinHa «CucTeMbl 3alUTbl aTMOC(Epbl» OTHOCUTCA K 4YacTH, (GopMmupyemoin
y4acTHHKaMu 00pa3oBaTebHbIX OTHOLIeHUH, bioka 1. [lucuunmuns! (Moaynn) yueOHOro miaHa.
B cootBercTBHM ¢ pabouuM yueOHBIM IUIAHOM AMCLUIUIMHA M3ydaeTcs Ha 3 Kypce IO O4HOM
dopme oOyuenus. Bug npoMexyTOUHOM aTTeCTalluu: 3K3aMEH.

W3ydeHuto TUCHMIIIMHBI JOJKHO HPEIIEeCTBOBATh M3Y4YEHHUE TAKUX JUCLHUIUIMH, Kak
«Teopusa ropeHus u B3pbpIBa» U «DKOJOTMYECKHMH MOHMUTOPHUHI». I[Ipm ocBoeHHMHM IaHHOU
JTVCIUATUTMHBI CITYIIATENN JTOJKHBI UMETh 3HAHUS 1O O0IIeH, HEOPraHMUECKOW W (U3UIECKOM
XUMUH. JAMCUMITIMHA SBJSETCS MpeALIeCTBYIONIEH Mpu U3yuyeHuu aqucumiini: « HopmupoBanue
BO3/ICIICTBUSL TPOU3BOJICTBEHHOM JESATENIBHOCTH Ha OKPYXAIoUIyl0 Cpeny», «YIpaBleHue
LIEJIOCTHOCTBIO TEXHUUECKUX cUCcTeM», «CHCTEMBI 3alllUThl THAPOC(EPHI U TUTOCHEPHD.

1.4 IlepevyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOM NPOrpaMMbl

W3ydenne naHHOM yuyeOHOM AMCUMIUIMHBI HalpaBlieHO Ha (OpMHpPOBAHHE Y
00yJaroUXCs CICIYIONNX KOMITETEHIIUMN

KOZ[ W HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA

PeSyJ’ILTaTBI O6y‘IGHI/I$I 10 JTUCIHUITITIMHE
KOMIICTCHIINH

IIK-2 CnocofeH oueHUBATH NPUYMHBI M UCTOYHUKH aBAPUITHBIX BHIOPOCOB M COPOCOB B OKPY:KAIOIIYIO
cpeay; pa3padaTbIiBaThb MepPONPHUSITHSI MO 3alUTe 4YeJ0BeKA M OKpY:Kalolieidl cpelbl OT Pa3jIHYHBIX
(akTOpPOB €CTECTBEHHOT0, AHTPONOT€HHOI'0 U TEXHOT€HHOT0 MPOUCXOKIEHHUSI

UIIK-2.1. OnieHnBaeT MpUIHHBI U HCTOUHUKH 3HaeT MPUYMHBI U TIOCJIEACTBUS aBAPHIHBIX BHIOPOCOB U

aBapUITHBIX BEIOPOCOB U COPOCOB B cOpOCOB 3arpsA3HAIOIIUX BELIECTB B OKPYKAIOLIYIO Cpeny,

OKPYKAIOLIYIO CPEIy COBPEMEHHBIE TEOPHH W TOAXOABI K HCCIEIOBAHMIO
OKpYXarolled cpelbl JUlsl BBIABICHUS €€ BO3MOXHOCTEH U
pecypcoB

YMeeT BBIABIATH NPHUYHHBI M HMCTOYHHKH aBapUNAHBIX
BBIODOCOB W COpPOCOB B OKPYXAaIOIIyID  Cpeny,
WHTErPUPOBATh TEOPETUYECKUE 3HAHHWS C MPAKTUKOU
o0yJeHHs

Bnageer HaBbIKAMU OIIEHKH TMPUYMH U HUCTOYHHKOB
aBapHUHBIX BBIOPOCOB U COPOCOB B OKPYXKAIOIUIYIO CPENy,
CIOCOOHOCTBIO K AaHAIM3y JOCTOMHCTB ¥ HEIOCTATKOB
CHCTEM 3allIUTHl C TOYKH 3PEHHs PECYPCOCOEPEREHHS U
9KOJIOTHIECKOH 11e71ec000pa3sHOCTH




KOZ{ 1 HAUMCHOBAHUEC UHAUKATOPA JOCTUIKCHUA

P€3yJ'II)TaTI)I o6yquI/m 10 JTUCLHUIITIMHE
KOMIICTCHIIH

WIIK-2.2 PazpabarbiBaeT MEpOIpPHATHS 1O | 3HaET MEPONPHUATHS IO 3aIIHUTE YEIOBEKA M OKPY)KAIoImIeH
3alIUTe YeJIOBEKAa M OKpYXKaIoIIeHl cpempl OT | cpeapl  OT  pa3iuyuHBIX  (JAaKTOPOB  €CTECTBEHHOTIO,

Pa3JINIHbIX (l)aKTOpOB CCTCCTBCHHOI'O, AHTPOIIOICHHOT' O n TCXHOI'CHHOI'O IPOUCXOKIACHUA,
AHTPONIOT'CHHOTO u TCXHOI'CHHOT'O CyHIECTBYIOIIUE CUCTEMbBI U MCTObL obecrneueHus 3allUThl
MPOUCXOKACHUSA aTMOC(l)epLI OT BpPCAHBIX I'a30IbLICBbIX BI)I6pOCOB

YMeeT NOATOTaBIMBATE NMPEJIOKEHUS 110 3alIUTEe YellOBeKa
W OKpyXalolled cpeapl OT pa3iu4yHbIX (HaKTOpOB
€CTECTBEHHOT0,  AHTPOIIOT€HHOTO M TEXHOT'€HHOIO
MIPOUCXOXKACHHS, YMEET IPOBOIUTH 0a30BbIe MH)KEHEPHBIC
pacdeTsl, IPOTHO3UPOBATH PE3YIBTAThl PAOOTHI OTACIBHBIX
YCTPOMCTB U CI0XKHBIX TEXHOJIOTHUECKHX CXEM

Brnameer HaBbIKaMH pa3pabOTKH MEPONPHUATHHA IO 3aIIHUTE
YeJI0BEKa M OKPYXAIOIIEH Cpenbl OT Pa3IHYIHBIX (PAKTOPOB
€CTECTBEHHOTO,  AHTPOIOTEHHOTO WM  TEXHOTCHHOTO
TIPOUCXOXKIACHUS

PesynbraTel 00yueHHMs] MO TUCHMIUIMHE JOCTHTAIOTCS B paMKaxX OCYIIECTBICHHS BCEX
BUJIOB KOHTAaKTHOHM U CAMOCTOSATENILHOM pabOThl 00yUYaIOIIMXCS B COOTBETCTBUHU C YTBEPHKIEHHBIM
y4€OHBIM IIJIAHOM.

WHaukatopel  JOCTMXKEHMS KOMIETEHLUH  CUMTaloTCs  CPOPMHUPOBAHHBIMU  IIpU
JIOCTUKEHUHU COOTBETCTBYIOLINX UM PE3YJIbTaTOB O0yUEHUS.

2. CTpyKTYypa M coepKaHHue QU CUUILIHHBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHUILIMHBI IO BUIaM padoT.

O6mas TpyJ0€MKOCTh TUCIUILIMHBI cocTaBisieT 4 3ad.en. (144 yaca), ux pacnpenesneHue
0 BHJIaM pa0oT MPEICTaBICHO B TaOIUIIE.

Brs! pabot Bcero dopma oOydeHus
9acoB OYHas
5 cemectp
(gacsl)

KoHnTakTHas pa6oTa, B TOM 4HcJIe:
AyauTopHble 3aHATHS (BCETr0): 84 84
3aHSTHS JEKIIMOHHOTO THUIA 32 32
n1a00paTopHbIe 3aHATHUS 34 34
MPaKTHYECKUE 3aHATHS 18 18
HNHasi KOHTaKTHas padoTa:
KonTpons camoctosTenpaoi pabotsl (KCP) 2 2
[MpomexyTounas arrecranus (MKP) 0,3 0,3
CamocrosiTejibHAsi pa00Ta, B TOM YHCJIe: 22 22
CamocTosaTeNnbHOE H3yUeHHE Pa3/ieiioB, CaMOIIOATOTOBKA
(mpopaboTka ¥ MOBTOPEHHE JEKIIMOHHOTO MaTepraia 1 MaTepuaia 11 11
yueOHHUKOB M Y4eOHBIX MOCOOUIA, TOJIrOTOBKA K J1A00PATOPHBIM,
MIPAKTUYECKUM H T.J1.)
IToaroroBka K TEKyHieMy KOHTPOJIIO 11 11
Konrpous:
[Moaroroska k 9K3aMeHy 35,7
O01mast TPy10eMKOCTh 144 144

86,3 86,3

4 4

2.2 Copep:xaHue TUCUUIIMHBI:
Pacnpenenenne BumoB ydeOHON pabOTHI M KX TPYJOEMKOCTH TIO pa3ieaM JUCIUTUTAHBI.
Paznensl (TeMbl) AUCHUIUIMHBL, H3y4yaeMble B 5 cemecTpe (ouHast popma o0yueHus)



KonngectBo yacos
A Bueayaut
No Hamvenosanne pa3nenos (Tem) yautropHas opHas
Bcero pabota
pabora
JI 113 JIP CPC
1  |OcHOBBI IPUMEHEHHS] TEXHUKU M TEXHOJIOTHHU 3alUThl aTMOC(EpHI 8 4 2 - 2
2 |ba3oBble cucteMbl 00eCTIbIIIMBAHHS 14 4 2 6 2
3 |Cyxue nbuIeyJIOBUTENN 12 4 2 4 2
4 | OumbTpsl 12 4 2 4 2
5  |Mokpble bUICYJIOBUTENN 11 3 2 4 2
6 |AOcopOIMOHHBIC METOIBI 13 4 2 4 3
7 |AnmcopOIMOHHBIC METOIBI 12 3 2 4 3
8 |Tepmudeckue METOIBI 12 3 2 4 3
9  |KoMOWHUpPOBaHHBIC CHCTEMBI ITbIJIC- M TA300YUCTKH 12 3 2 4 3
UTOI'O no pazoenram oucyuniurvl 106 | 32 18 34 22
Kontpoib camocrostensHoil pabotsl (KCP) 2 - - - -
[MpomexyTtounas arrecranus (MKP) 0,3 - - - -
IToAroToBKa K 3K3aMEHY 357 | - - - -
O0611as TPYA0EMKOCTD MO TUCIMIIIMHE 144 - - - -

[Tpumeuanue: JI — nekuuu, [13 — mpaktudeckue 3anatus / cemunapsl, JIP — mabopatopHsie
sansitusi, CPC — camocTosiTenbHast paboTa CTyACHTA.

2.3 Conep:xaHue pa3iesioB (TeM) THCIHIIINHBI
2.3.1 3ausaTHuda JeKIMOHHOr0 THIIA

HammenoBanue pasnena Costepraniie pasiena (Temb) ®dopma TeKymero
(Temsr) KOHTPOJIA
1 |OcHOBHI IprMEHEHHS OCHOBHBIC HCTOYHWKH 3arps3HEHHIA; paccenBaHHEe BpemHBIX|YO
TEXHUKU U TEXHOJIOTHH |BBIOPOCOB B aTtMoc(epe - OCHOBBI TCOPHH, METOIbI pacucTa;
3aIUThI AaTMOCHEPHI CTpaTerusi U TaKTUKA 3al[UThl aTMOCQEPHI; MOCICAOBATSILHOCTh
CTaguii pa3pabOTKH CUCTEM 3aIUThI aTMOC(EpHI; KilaccupuKanus
9KO3aIIUTHBIX MIPOLIECCOB " OCHOBBI MPUMEHEHHSI
9KOOMO3AITUTHON TeXHUKH. HampaBneHus M IIeTH CO3TaHUS
0€30TXO/IHBIX U MAJIOOTXOJHBIX IPOU3BOJICTB
2 |Ba3oBble cUCTEMBI CsolicTBa mbuiel. ba3oBele cuctembl oOecmbliuBanus, MeToabl|KP
00eCIbUINBAHUS OIICHKH OCHOBHBIX TEXHUYECKUX TMOKa3aTeleH MBUICYIOBUTEINCH;
00I1as Teopus mpoIeccoB 00ECHBUIHBAHUS
3 |Cyxwue meuieynoButenu |TeopeTHdeckne OCHOBBI —«CYXHX» METOAOB  yhaBiuBaHUA|YO
KPYITHOUCTIEPCHBIX u MEJTKOAUCTIEPCHBIX MBLUIEH.
[TemeynoBuTeIM AN OYHUCTKH  3alBUICHHBIX  BO3AYIIHBIX P3
BEIOPOCOB: CyXHW€ TMBUICOCAJAUTEIFHBIE KaMephl, KaFO3UIHBIC
KaMepbl ¥ WHEPIHOHHBIC IIBUICYJIOBUTENH, IICHTPOOCKHEIC

MBUICYJIOBUTEIN:  TBUICYJOBUTENM  POTAIMOHHOTO  THIIA,
BHUXPEBBIE NTBUICYJIOBUTEINH, INKIIOHBI
4 | OumbTpHI Ouncrka mbUIEra30BbIX cMmeceil B Quibrpax, MexaHudeckue|KP

GunbTphl;  THOBL  (QUIBTPYIOIIMX  IIEPErOPOJIOK, TKAHEBbIE
¢bunbTphl, MX Kinaccupukanusi, pacyér napameTpoB TKaHEBBIX
(GuIbTPOB, MaTepHUalibl TKAHEBBIX (UIBTPOB; BOJOKHHUCTBIE
(UIBTPBI: CyXHMe€ W MOKpBIE; KOHCTPYKIMH (HILTPOB TOHKOMH
OYMCTKH; 3€pHHUCTHIC (UIBTPHI: KOHCTPYKIHMS, anmaparypHoe
odopmirenre.  DNEKTPOQMIBTPBI;  TEOPETHYECKHE  OCHOBBI
METO/la: KOPOHHBIH pa3psja, pacuér YCIOBHH SKCIUTyaTalnuu
JNEKTPUYECKUX (HUIBTPOB U OLIEHKA d(PEKTUBHOCTH MX PabOTHI.
AnmnapatypHoe opopmieHue, TpeOOBaHNS K KOPOHUPYIOUIMM U
IBUICOCAAUTENBHEIM  dekTpotaM. CrocoObl  pereHepanuu

IEKTPOPHIBTPOB
5 |Mokpsie TyMaHOYIIOBUTENH, MOKpBIE OCAagUTEIH a’pO30JbHBIX dacThil:(BO
TBIICYJIOBUTEIN IIPOTUBOTOYHBIC Cpr66€pI:.I, HaCagO4YHbIC Ta30IIPOMbBIBATEIIN,

ra3onpombIBaTeNld € TOJBMKHOM HacaJkoHl, TapesibuaTbie
ra3onpoMbIBaTeNId, Ta30MpPOMBIBATEIN YAAPHO-HUHEPLUHUOHHOTO




NCACTBUSA, Ta30IpPOMBIBATCIM  LCHTPOOSIKHOTO  JICHCTBUS:
ckpy00ep Berntyppu. Merosl MOBBIIICHUS UX 3PHEKTHBHOCTH,
ONTUMAJILHBIC YCIIOBHS (YHKIIMOHUPOBAHUS MOKPBIX
MBUICYJIOBUTEIEH

AOGCOpPOIMOHHEIC
METOJIBI

Teopernueckue OCHOBBI aOCOPOIMOHHBIX METOJIOB yJIAJICHUS
nbUIei: (U3NKO-XUMHYECKasi CYIIHOCTh IPOLECCOB, YPaBHEHUS
MaccomepeHoca. BpiOop aOCOpOEHTOB; H3BECTHSAKOBBIC U
M3BECTKOBBIC METOIBl  W3BICYCHHS  KHCIBIX  Ta30B;
HEpEeKyIepalnoHHbIE METOAbl. PexynepannoHHBIE  METOZbBI
OUNCTKH C pereHepamuei xeMocopOeHToB. KoHCTpyKTHBHBIE
0COOEHHOCTH amIapaToB, OCHOBHI X BBIOOpA M pacdeTa, CIIoCOOBI
pereHepanuu

YO

ACOpOIOHHEIC
METOIbI

AncopOLMOHHbIE METOJbl. TEepMHHBI ¥ OCHOBHBIC TOHSTHS.
AZCOpOCHTBI: aKTUBHPOBAHHBIC YTIIH, CEIHKOIEIH, [ICOJTHTHL
Teopernueckue 0CHOBBI IpolieccoB ajcopouun. ObopyaoBaHue U
opraHu3anys TPOLIECCOB azcopOnuu: azncopOepsl
MEPUOTUYECKOTO W HEMmpepslBHOrO  JeiictBus.  Pacuér
ancopOepos. Perenepaiust agcopOeHTOB

YO

TepMuueckre METO b

Metonpl TEpMHUYECKOM HEUTpanu3aluu OTXOZSIIUX Ta30B:
IPsIMOE CXKUTaHUE, TEPMUYECKOE OKUCIICHHUE, KaTaauTH4YecKas
HelTpamusanus.  KaranusaTopsl,  CyIIHOCTb  IIPOLIECCOB,
KOHCTPYKIIMH allapaToB, OCHOBBI pacyera, 00JacTH U MPUMEPHI
npuMeHeHns. Jlezomopanus ra3oBeIX BeIOpocOB. [lepenBrokHbIC
YCTaHOBKH JI0’KHUTra ra3oB

BO

KombuHMpoBaHHbIE
CHCTEMBI ITbLIe- U
Ta3004YHCTKH

KoMOnHMpOBaHHbIE CHCTEMbl OYHCTKM OT OCHOBHBIX Iapo- U
ra3o00pa3HBIX BBIOPOCOB; TPAKTHUECKHE OCHOBBI OUYHCTKH
BO3/yXa OT IIbIJICH, Ta30B M MapooOpa3HbIX mpumeceil. OCHOBBI
BBIOOpa IPOEKTHBIX PELICHUI CHCTEM IIbLIEra30yJaBIiBaHMU,
TUIIOBBIE CXEMBI

T3

2.3.2 3aHATHS CEeMHHApPCKOro Tuma (MpakTH4YecKHe / ceMHMHApCKHe 3aHATHS/
JabopaTopHbIe padoThl)

[IpakTueckue 3aHATHS

(GUITBTPBI; TUIB! QIIIBTPYIOMINX MEPErOpOIOK, TKAHEBBIE
GUIBTPBI, NX KiIaccH(UKaLUs, pacu€T MapaMeTpoB TKAaHEBBIX
($UIBTPOB, MAaTEPHAIIBI TKAHEBBIX (DMIIBTPOB; BOJIOKHHUCTHIE
(GUIBTPBL: CyXHe U MOKPBIE; KOHCTPYKINH (PHIIBTPOB TOHKON
OYHCTKH; 36PHUCTBIE (PUIBTPHI: KOHCTPYKIKS, amlapaTypHoOe
oopmiteHne. DeKTpopUIBTPEL; TEOPETHUYECKHE OCHOBBI

®dopma
Ne Hanvenosanne Temaruka 3aHATHI/PabOT TEKYLIETro
pa3zaena (TeMbl)
KOHTPOJIA
1 | OcuoBsl npumeneHnst | OCHOBHbIE HCTOYHHKH 3aTPSA3HEHHN; PaCCEMBAHNE BPEIHbIX YO
TEXHUKU U BBIOPOCOB B aTMOC(epe - OCHOBBI TEOPHH, METO/IBI pacyeTa;
TEXHOJIOTUH 3aIUTHI CTpaTerusi ¥ TaKTHKa 3allUuThl aTMOC(EepBbI;
aTMoc(epsl MOCJIEIOBATENIEHOCTh CTAAUH Pa3paboTKH CHCTEM 3aIUTHI
aTMoc(epsrl; Knaccu(puKanms 3K03aUTHBIX POLECCOB U
OCHOBBI IIPIMEHEHUS 9KOOM03AIUTHON TEXHUKH.
Hamnpasnenust n nenu co3panust 6€30TXOAHBIX U
MaJIOOTXOAHBIX IPOHU3BOJICTB
2 | Ba3oBele cucTeMBI CaoiicTBa nblIel. ba3oBeie cucTeMbl oOecbUIMBanus, MeToasl | KP
obecIbUINBaHUS OLICHKH OCHOBHBIX TEXHHUECKHX MTOKa3aTeNer
IIBUICYJIOBUTENEH; 00111asi TEOPHS IPOIIECCOB 00ECIIBUINBAHMS
3 | Cyxue TeopeTuueckre OCHOBBI «CYXHUX» METOJIOB YJIaBIUBAHUS P3, YO
TIBUICYJIOBUTENN KPYIHOIUCTIEPCHBIX ¥ MEIIKOMCIIEPCHBIX ITBUICH.
[IpeyToBUTENH I OYUCTKH 3aITBIJICHHBIX BO3IYIIHBIX
BBIOPOCOB: CyXHe IBIJICOCAIUTENFHBIE KaMEPHI, JKATIO3UITHbIC
KaMepbl ¥ HHEPIIOHHBIE MTBIICYJIOBUTENH, IEHTPOOESIKHBIC
MBIJICYIOBUTEIH: MBIICYJIOBUTEIN POTAIIMOHHOTO TUTIA,
BHXPEBBIC TBUICYIOBUTENH, IIUKJIOHBI
4 | OuIbTpHI Ou4ncTKa MBUIETa30BBIX CMECeH B (QMIIBTPax, MEXaHUUECKUE KP




METO/Ia: KOPOHHBIH pa3psii, pacyér yCIOBUH IKCIUTyaTalluu
ANEKTPUUYCCKUX (PUIBTPOB U OLcHKA () HEeKTUBHOCTH HX
paboTel. AnmmaparypHoe oopmicHue, TPeOOBaHUS K
KOPOHHPYIOIIUM U MBUICOCATUTEIBHBIM JJIeKTpoaaM. CriocoOsl
pereHepayu MeKTPoOUILTPOB

Mokpsle TymaHOyOBHUTENH, MOKpPBIE OCaIUTENN a3pO30JIbHBIX YacTull: | BO
IBLICYJIOBUTEIH MIPOTUBOTOYHBIE CKPYOOEphI, HACaJOYHBIE ra30POMBIBATEIH,
ra3onpOMBIBATENM € MMOABUKHOM HACcaIKOM, TapeapdyaTbie
ra30IpPOMBIBATENH, Fa301POMBIBATEIH YAAPHO-NHEPIIHOHHOTO
JEHCTBUS, Ta30TIPOMBIBATEINN IICHTPOOCKHOTO NEHCTBHSA:
ckpy00ep BenTyppu. MeToabl MOBBIIIICHUS X
3¢ ($EeKTHBHOCTH, ONITHMAJIbHEIE YCIOBHS (OYHKIIMOHUPOBAHU
MOKPBIX IBUICYTIOBHUTENICH
AOGCOpOIOHHEIC Teoperndeckne OCHOBEI a0COPOIIMOHHBIX METO/IOB YAAJICHHUS YO, P3
METOJIBI mbUIeH: QU3NKO-XUMHYECKasi CyIIHOCTh IIPOLECCOB, YPaBHEHUS
MaccorepeHoca. Beioop abcopOEHTOB; U3BECTHIKOBEIC U
W3BECTKOBBIE METO/IbI M3BJICUCHHS KUCIIBIX Ta30B;
HepeKylnepanuoHHbIe METOJIbl. PekynepaiioHHbIe METOIbI
OYHCTKH C pereHepanueil xeMocopoeHToB. KOHCTpyKTHBHBIE
0COOEHHOCTH anmnapaToB, OCHOBBI X BbIOOpa U pacyera,
CIIOCOOBI pereHepanuu
AncopOuoHHbIe AICOpOIIOHHBIE METOABI. TepPMHUHBI M OCHOBHBIC TIOHTHSL. YO
METOJIBI AncopOeHTHI: aKTHBUPOBAHHBIE YTIIH, CEIIMKOTEINH, [IEOIUTHI.
TeopeTndeckue OCHOBBI IPOLIECCOB aACOPOIIHH.
OO0opyznoBaHue 1 OpraHU3anys MPOIECCOB aCOPOINH:
azicopOepsl MEPHOIMYECKOTO U HEIPEPBIBHOTO JICHCTBUS.
Pacuér ancopbepoB. Perenepaius aacopOCHTOB
Tepmuueckue meTopl | MeTonbl TEpMUUECKON HEUTpanu3auu OTXOAAIIUX [a30B: BO
MIpsIMOE CXKUTaHHUe, TEPMUIECKOE OKUCIICHUNE, KaTaTUTHYEeCKast
HelfTpanu3zarus. Katann3aTopsl, CyIHOCTh NPOLECCOB,
KOHCTPYKIIMH aNlapaToB, OCHOBHI pacyeTa, 00JacTH U
NIpUMepBI MpUMeHeHus. J{e300panus ra30BbIX BEIOPOCOB.
HepeZ[BI/I)KHI)Ie YCTaHOBKHU JOKHUT'a I'a30B
KomOnHMpoBaHHbIE KoMOMHMpOBaHHbBIE CHCTEMBI OYMCTKH OT OCHOBHBIX Mapo- U T3
CHCTEMBI IbUIe- 1 ra3000pa3HbIX BHIOPOCOB; MPAKTHUECKHE OCHOBBI OYNCTKH
Ta3004YHCTKH BO3/lyXa OT MbUICH, ra30B ¥ MapooOpa3HbIX mpuMecei. OCHOBBI
BBIOOPA IIPOEKTHBIX PEUICHUH CHCTEM IBUIETA30yJIaBINBaHNU,
THIIOBBIE CXEMBI
JlaGopatopHble padoThI
dopma
Haumenosanue o
TemaTrka 3aHATHIA/PabOT TEKyILEero
pa3zaena (TeMbl)

KOHTPOJIA
ba3oBsle cuctemsl OuncTKa ra3onbUIeBOH CMECH C HUCIOIh30BAHUEM JIP
o0ecIbUIMBaHUS ANeKTpOUIIBTpa

XapaKkTepUCTHKH TBUTH: JUCIEPCHOCTh, TEOMETPHUUECKHE

rlapaMeTpbl IOBEPXHOCTH, A0pa3uBHBIE CBOICTBA
Cyxue Hcnonp3oBaHue TKaHEBBIX (PUIBTPOB B TIPOIIECCE yAaTICHUS JIP
TIBUICYJIOBUTENN KPYIHOJMCIIEPCHBIX YaCTHIL.
OunbTps! XapaKTepUCTHKH TBUTH: TUIOTHOCTh, TUTPOCKOIIMYHOCTh JIP
Mokpsie DoTOMETPUYECKOE OIPEIeNIEHHE aMMHAaKa B BO3/IyXe JIP
TIBIJICYJIOBUTEIN
AOGCcopOIMOHHBIE Y naneHue yriieKucioro raza u3 atMocepHoro Bo3ayxa ¢ JIP
METOIBI HCIOJIb30BaHNUEM MIETOYHBIX a0COpPOESHTOB
AnCopOIIMOHHBIE Mertopl 0OYUCTKY BO3/1yXa OT XJIopa JIP
METOJIbI
Tepmudeckue MeTosl | MeTOBI OYMCTKH BO3JlyXa OT YIJIEKHUCIIOTO Ta3a JIP
KombunmnpoBanHsIe OuncTKa ra3omnbUIeBOH CMECH C HCTIOIb30BaHUEM MOKPBIX JIP

CHCTEMBI IIBLJIC- 1
Ta3004YHUCTKHU

NbUICYJIOBUTENIEN




Yeruoiit onpoc (YO), camocrositensHas padora (CP), pemenue 3anau (P3), 6mui-onpoc
(BO), TBopueckoe 3ananue (T3), 3amura madopaTopHoii padoTs (JIP).

[Ipu

HN3Y4YCHUU

JAUCHUITIIMHBI MOT'YT IIPUMCHATBLCA SJICKTPOHHOC 06yquI/Ie,

JTUCTAaHIIMOHHBIC 00pa3oBaTeNbHbIe TeXHOIOTHH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.3 IlpumMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
KypcoBsie paboThI He TPEyCMOTPEHBI yUeOHBIM IIJIAHOM.

2.4 llepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl HJIA CAMOCTOSATEILHOH padoThI
00y4yarIuXcs Mo JUCHUILINHE (MOYJII0)

No Bux CPC [TepeueHp y4eOHO-METOUUECKOTO 0OECTICUEH s AUCIUIUTMHBI 1O BBITOJIHEHHIO
CaMOCTOSTEIILHOM PabOTEHI

1 2 3

1 |CamocrosTenbpHOe byneikuna T.A. Ilpoueccsl u ammapartsl 3amuThl ruppocdepsr [Teker]: yueOHOe
HA3y4E€HUE pa3eios, nocobue st ctyneHToB By3oB / T. A. Bynsikuna, C. I'. EmenbsiHoB. - M.: Akagemus,
CaMOIIOITOTOBKA 2010. - 287 c.
(mpopaboTka u Beromkun, A.I'. UHkeHepHas 3aluTa BOAHOM cpebl [DNeKTpOHHbIH pecypc]: yueo.
TIOBTOPEHUE mocobue — DnektpoH. naH. — Cankr-IlerepOypr: Jlanp, 2022. — 416 c. — Pexum
JIEKLIHOHHOTO nocryma: https://e.lanbook.com/book/211589.
MaTepHuaia u MeTtoamdeckue yKka3zaHHUs IO OPTaHU3AIIH CAaMOCTOSATEIFHONW paOOTHI.
MaTepHuaia yIeOHHKOB |MeToandeckne YKa3aHus K BHITOJHEHUIO Ta0OPaTOPHBIX padoT.
1 y4eOHbIX TocoOull, |YTBepikIeHsI Kaenpoit gpusmueckoir XuMun, mpotokos Ne 17 ot 11.05.2017 .
MOJITOTOBKA K MeTtoanyeckre yKa3aHHs K BBITOJTHEHHIO JTa0OPATOPHBIX paboOT MO AWCIHILIMHE.
nabopaTOPHEIM, YTBepkaeHbI Kapenpoi Gpusmueckoi xumun, mpotokos Ne 10 ot 13.03.2018 r.
MPAKTUYECKUM Meroauueckue peKOMEHAAMM K OpraHu3aluy ayJuTOPHOW M BHeayJUTOPHOU
3aHATHUSM U T.J1.) (camocTOsTENBHON) PabOTHI CTYJNEHTOB: MeToJudeckue ykazanus / coct. T.II

2 |IToaroroBka K Cropoxenko, T.b. I[Tounnok, A.B., becnanos, H.B. Jlo3a. — KpacHoxap: Kyb6auckuit
TEKYIIEMY KOHTPOIIO0  |roc. yH-T, 2018. 89 ¢

Y4eOHO-METOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 0OyYaroIIUXCs U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOXXHOCTSIMU 310poBbsi (OB3) mpenocraBisitoTcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS M BOCIIPHUATHS UH(DOpMALINN:

JUiist T ¢ HApyIICHUSIMH 3PEHHS:

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

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

J5ia U1 ¢ HapyIIeHUSIMH CyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

Jliist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TepeyeHb MOXeT OBbITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIE€HTa
oOyyJaronuxcs.

3 OOpa3oBaTe/ibHbIe TEXHOJIOTHH, NMPHUMeHsieMble MPH OCBOEHHH JAUCHHUILIMHBI
(Mmonmy.Jist)

B xone

HU3YUYCHUSA  TUCHUIIIIMHBI

npeaAyCMOTPCHO  UCIIOJIB30BAHUC  CICAYIOIIUX

00pa30BaTeNbHbIX TEXHOJOTHH: JEeKIUH, TaOOpaTOpHbIE U MPAKTUUYECKHE 3aHATHUS, OJITOTOBKA
NUCbMEHHBIX aHATUTHYECKUX padoT, caMoCTosITeNbHas paboTa CTYJACHTOB.

KoMmeTeHTHOCTHBIA MOAXO0J B paMKax MpenojaBaHusl IUCIHMIUIMHBI pealn3yercss B
UCTOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTMH M AKTUBHBIX METOJOB (TPOEKTHBIX METOJUK,

MO3rOBOTO IITypMa, pa3dopa KOHKPETHBIX CHUTYyallHi,

aHaIM3a IIeJaroruyecKux 3ajad,

neaarornyeCKoro SKCrepuMeHTa, MHbIX (I)OpM) B COUCTAaHUHU C BHCE[y,Z[HTOpHOﬁ pa60T0171.

WNudopmanronnsie
UCIIOJIb30BaHUE

MH(POPMALMOHHBIX

TE€XHOJIOTHH, IIPHUMCHACMBIC npu

pecypcoB,  JOCTYNHBIX B

W3yYeHUH JUCIUILTHHBL:
MH(pOPMAaIMOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTh HTepHeT.



https://e.lanbook.com/book/211589

A,Z[aHTI/IBHI)Ie 06pa30BaTeJ'IBHBIe TEXHOJIOTHUH, IPUMCHACMBIC IPU U3YUCHUN JUCIHUIIIINHBI
— i Jul € OIrpaHMYCHHBIMHU  BO3MOKHOCTAMH 3O0POBbA MTPCAYCMOTPCHA OpraHu3alusd
KOHCYJ'IBTaI_[I/Iﬁ C UCIIOJIb30BaHHUEM BHGKTpOHHOﬁ IIOYTHI.

4 OneHoYHbIe CPeCTBA VISl TEKYIIero KOHTPOJIs YCIeBaeMOCTH H POMEXKYTOYHOI
aTTecTaluu

OrneHouHBIE CpelCcTBa MpEJHAa3HAYeHBl U KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHKEHUI 00yJaromixcsi, OCBOMBIIMX MTPOrpaMMy y4eOHOH TuCIUIUIMHBI « CHCTEMBI 3aIIUTHI
aTMocdepb».

OueHOYHBIE CpeACTBa BKIIOYAET KOHTPOJBHBIE MaTepHaNbl Ul MPOBEICHHS TeKYIIero
KOHTPOJISl B (hopMe TeCTOBBIX 33JaHWM, JOKJIaJa-TIPE3eHTAlMU 1O MPOOJIEMHBIM BOIPOCAM,
Pa3HOYPOBHEBBIX 33/JlaHUH, KOHTPOJBHBIX pabOT W YCTHBIX ONPOCOB, M HMPOMEKYTOYHOI

aTTeCTallui B q)opMe BOITPOCOB K 5K3aMCHY.

HaumeHnoBaHMe OLIEHOYHOTO
Kon u HaumeHoBaHMe
Ne Pe3ynbraTe! 00y4yeHus cpeacTaa
HHIUKaTopa (B
n/n (B cooTBeTcTBUH C II. 1.4) . IIpomexyToun
COOTBETCTBHH C 1I. 1.4) Texkyluii KOHTPOJIb
as aTTecTanus
UIIK-2.1. OnenuBaet 3HaeT MNPUYMHBI M TOCIenCTBUs | Bompock! mist Bomnpoc Ha
[IPUYUHBI U UCTOYHUKHU aBapHUHBIX BBHIOPOCOB M COPOCOB | YCTHOTO Ompoca o | sk3amene 1-6
aBapUHHBIX BEIOPOCOB U 3arpA3HAIOLINX BEIIIECTB B | pazzmery
1 cOpOCOB B OKpYIKAIOLIYIO OKPYKaIOIIly 0 cpeny,
cpeny COBPEMEHHBIC TEOPHHU H MOJXOIBI K
HCCIIEJOBAaHHIO OKpYy>Karouien
cpempl  JIA  BBIBICHHA €€
BO3MOXKHOCTEH M PEeCypcoB
HWIIK-2.2 PazpabaTsiBacT 3HaeT MEPONPUATHS 110 3aLIUTE Bormpocsr ms Bompoc Ha
MEPOIIPUATHS 10 3aLINUTE YeJI0BEKa U OKPY>Karomel cpeibl KOHTPOJILHOM sk3amene 30-
4eJIoBeKa U OKpYIKarouen OT pa3NIMuHbBIX (aKTOPOB pabortsl 1o pazneny | 32
Cpelsl OT pa3IMYHbBIX €CTECTBEHHOT'0, aHTPOIIOTEHHOT'O U
(haKTOpOB €CTECTBEHHOTO, TE€XHOTCHHOTO NMPOUCXOXKICHHUS,
AQHTPOIIOTEHHOTO U CYLIECTBYIOIHE CUCTEMBI U
TEXHOTE€HHOT O METOABI 00eCIeueHNs 3alUThHI
2 MIPOMCXOXKICHHS aTMocdepsl OT BPEeTHBIX
ra30MbUIEBBIX BHIOPOCOB
YMeeT noAroTaBiIuBaTh
HPEIOKEHHS 10 3aIlUTe YeI0BeKa
U OKpY’Karolleil cpeibl OT
Pas3NIHBIX (AKTOPOB
€CTECTBEHHOTO
HWIIK-2.2 PazpabaTsiBacT 3HaeT MEPONPUSATHSI 110 3aLIUTE 3anaum, Bompoc Ha
MEpOIIPUATHS 110 3aLINTE YeJI0BeKa U OKpPY>Karolel cpeibl Bomnpocs! st sk3amene 7-10
YeJIOBeKa U OKPY KaroIeH OT pa3JINuHbIX (aKTOPOB YCTHOTO OIIpoca Mo
CpeAbl OT Pa3INIHBIX €CTECTBEHHOTO, aHTPOIIOTEHHOTO U | pa3zeiy
(haKTOpOB €CTECTBEHHOTO, TEXHOT€HHOTO MPOUCXOK/ICHHS,
AQHTPOIIOTEHHOTO U CYIIECTBYIOIHE CUCTEMBI U
TEXHOTE€HHOT O METOABI 00eCIeueHNs 3alUThHI
MIPOMCXOKICHHS aTMocdepsl OT BPEIHBIX
3 ra30MbIIEBBIX BRIOPOCOB
YMmeeT noAroTaBauBaTh
IIPEUI0KEHUs 110 3alUTe YeI0BeKa
U OKpY KaroleH cpesbl OT
Ppas3MYHbBIX (AKTOPOB
€CTECTBEHHOT0, aHTPOIIOTEHHOTO U
TEXHOTEHHOTO NPOUCXOXKICHNS,
YMEET MPOBOJUTH 0a30BbIe
HWH)XEHEPHBIC PACUETHI,
MIPOTHO3MPOBATH PE3YJIBTATHI




paboOTHI OTAENIBHBIX YCTPOHCTB U
CJIO’KHBIX TEXHOJIOTHUECKUX CXEM

HIIK-2.1. OuenuBaet
MPUYUHBI U UCTOYHUKHU
aBapUIHBIX BEIOPOCOB U
CcOpPOCOB B OKPYKAIOIIYIO
cpeny

3HaeT NPUYUHBI M TOCIEACTBHA
aBapHUHBIX BBHIOPOCOB M COpOCOB
3arpA3HAIOLINX BEILECTB B
OKPY’KaIOIIyI0 cpeny,
COBPEMEHHBIE TEOPUHU U TOAXO/BI K
HUCCIIEIOBAHUAIO OKpY’Karouiei
cpempl M1 BBIBICHHA €€
BO3MOYHOCTEHN U PECYPCOB,

YMeeT BBISBIATH TNPUYUHBL |
HCTOYHWKH aBapUITHBIX BEIOPOCOB U
cOpPOCOB B OKpY’KaloLIyl Cpexy,
HUHTETPUPOBATh TEOPETHYECKHE
3HAHMS C IPAKTHKOH 00y9IeHUS

Bonpocs! nns
KOHTPOJILHOT
paboTHI 1O pasaeiy

Bompoc Ha
sKk3ameHe 20-
27

Brnaneer HaBbIKAMHA OLICHKH
MIPUYMH U WCTOYHHKOB aBAPHHHBIX
BEIOPOCOB u cbpoco B
OKPYXAIOIIYIO Cpeny
HUIIK-2.2 PazpabaTsiBacT 3HaeT MEPONPUATHS 110 3aLIUTE Bormpocsr mst Bompoc Ha
MEPOIIPUATHS 110 3aLINUTE YeJI0BEKa U OKPY’KaIoIEeH Cpe bl «Onmum-onpoca» mo | 3x3amene 11-
YeJI0BEeKa U OKPYKAOIICH OT Pa3IHYHBIX (HAaKTOPOB pasaeny 16
Cpelsl OT pa3IMYHbBIX €CTECTBEHHOT'0, aHTPOIIOTEHHOT'0 U
(haKTOpOB €CTECTBEHHOTO, TE€XHOTCHHOTO NPOUCXOXKICHHUS,
AQHTPOIIOTEHHOTO U CYILIECTBYIOIHE CUCTEMBI U
TEXHOTE€HHOT'O METOJIbI 00eCIIeUeHUs 3alUThI
MIPOMCXOXKICHHS aTMoc(epsl OT BpeTHBIX
ra30MblUIEBBIX BHIOPOCOB
UIIK-2.1. OuenuBaet YMeer BBIABIATE HOpUUUMHBl U | Bompocsr mis Bompoc Ha

NPUYUHBI 1 ICTOYHUKA
aBapUHHBIX BEIOPOCOB U
cOpOCOB B OKpY>KafOLIyIO0

cpeny

HCTOYHWKH aBapUITHBIX BEIOPOCOB U
cOpPOCOB B OKpY’KaroLIylo Ccpexy,
HMHTETPUPOBATh TEOPETHYECKHE
3HAHMS C IPAKTHKOH 00y9IeHUS

Buiageet HaBbIKAMH OLICHKU
NPUYMH M UCTOYHHUKOB aBapUIHBIX
BEIOPOCOB U COPOCOB B
OKPY’KarolIyo Cpeny,
CIIOCOOHOCTBIO K aHAIU3Y
JIOCTOMHCTB U HEJIOCTATKOB CUCTEM
3aIUTHI C TOUKU 3PEHHUS
pecypcocbepexeHus u
9KOJIOTHYECKOH 11eJ1eco00pa3HOCTH

YCTHOTO OTIpOCa TI0
paszeny,
3agaun

JK3aMeHe 28-
29

NIIK-2.2 PazpabatbiBaeT YMeeT noaroraBiuBaTh Bonpocs! nns Bomnpoc Ha
MEPOTIPUSTHSI 110 3AIIUTE MIPEJIOKEHUSI 110 3alUTe YeJIOBEKa | YCTHOTO OmMpoca Mo | dk3ameHe 33-
YeloBeKa U OKpYKaroIeit 1 OKPYIKArOIIeH cpebl OT pasneny 37
CpeIBl OT pa3THIHBIX pa3IHYHBIX (AaKTOPOB
(hakTOpPOB E€CTECTBEHHOTO, €CTECTBCHHOTO, aHTPOIIOTEHHOTO 1
AHTPOIIOTEHHOTO U TEXHOTEHHOTO IPOUCXOKICHUS,
TEXHOT€HHOT'O yMeeT IPOBOANTE 0a30BbIC
MIPOUCXOKACHUS HWHXXEHEPHbIE PacueThbl
Brnameer HaBbIKaMu pa3pabOTKH
MEPOIPUATHI 10 3aIIHUTE YEeTIOBEKa
U OKpY arollen cpesibl OT
pa3IHYHBIX (AaKTOPOB
€CTECTBEHHOI'0, aHTPOIIOI'€HHOT'O U
TEXHOT'€HHOI'O IPOUCXO0XKJICHUS
HIIK-2.1. OuenuBaet 3HaeT MNpPUYMHBI M mociencTsus | Bompocsr mist Bompoc Ha

MPUYIUHBI 1 ICTOYHUKHI
aBapuiHBIX BEIOPOCOB U

aBapuHBIX BBIOPOCOB M COPOCOB
3arpA3HAIOIINX BCHICCTB B

«OIUIT-ompocay mo
pa3zeny

JK3amene 38-
42
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cOpOCOB B OKPYKAIOLIYIO OKPYKaOLIYy O cpeny,
cpeny COBPEMECHHBIC TEOPHH M MOAXO/BI K
HCCIICIOBAaHUIO OKpy>Karowieit
cpempl  ais  BbIABICHHS  e€
BO3MOHOCTEH1 U PecypcoB,

YMeeT BBISBIATH TNPUYUHBL |
HCTOYHHKH aBapUITHBIX BEIOPOCOB U
cOpPOCOB B OKpY’KaroLIylo cpeay,
HUHTErpUpOBaTh TEOpeTHYECKHE
3HAHMS C IPAKTHKOM 00y4YeHUs

Braseet HaBbIKAMH OLICHKH
TPUYMH U HCTOYHUKOB aBapUIHBIX
BBIOPOCOB U COPOCOB B
OKpYKaIOIIYyIO CPeny,
CIIOCOOHOCTBIO K aHAJIN3Y
JIOCTOMHCTB M HEJIOCTATKOB CHCTEM
3QIUTHI C TOYKH 3PCHUS
pecypcocOepexeHust 1
9KOJIOTHYECKOIA 11eJIeco00pa3sHOCTH

HWIIK-2.2 PazpabaTsiBacT YMeeT noaroTaBiuBaTh TBopueckoe Bompoc Ha
MEPOIIPUATHS T10 3aLINUTE TIPEATIOKEHHS TI0 3allUTe YeJIOBeKa | 3a/1aHue sK3amMeHe 43-
YeJIOBeKa U OKPY KaroIeH 1 OKpPY’KaromeH cpesibl OT 45
CpeAbl OT Pa3INIHBIX Pas3INIHBIX (AKTOPOB
(hakTOpOB €CTECTBEHHOTO, €CTECTBEHHOT'0, aHTPOIIOTEHHOT'0 U
AQHTPOIIOTEHHOTO U TE€XHOTCHHOTO NPOUCXOXKICHHUS,
TEXHOTE€HHOT'O yMeeT NPOBOAUTH 0a30BbIC
MIPOMCXOXKICHHS HWH)XEHEPHBIE PACYEeTHI,
9 MIPOTHO3UPOBATH PE3YJIBTATHI

paboThI OTAENBHBIX YCTPOUCTB U
CJIOKHBIX TEXHOJIOTMYECKHUX CXEM

BrnaneeTr HaBbIKaMH pa3pabOTKH
MEPOIIPUATHI 110 3aILUTE YEIOBEKA
U OKpY’Karolleil cpeibl OT
pas3nuHbIX (GaKTOPOB
€CTECTBEHHOT'0, aHTPOIIOTEHHOTO U
TEXHOTE€HHOT'O MPOUCXOXKICHUS

TunoBbie KOHTPOJIbHBIC 3aJaHUS] MU HHbIE MaTepPHAaJIbl, HEOOXOAMMBIE VISl OLCHKH

3HAHMH, YMEHHI, HABBIKOB H (MJIM) ONBITA AESATEIbHOCTH, XapaKTePU3yOIIHX ITAMbI

(opMupoOBaHUSsI KOMIIETCHIIHII B IpoIecce OCBOCHHUsI 00Pa30BaTeIbHON MPOIrPaMMbI
Ilpumepnulii nepeuens 60npocoe u 3a0anuil

3ajaHus K NPAKTHYECKUM 3aHATHAM
Bonpocs! 1151 yeTHoro onpoca no teme «OCHOBbI IPUMEHEHUSI TEXHUKU M TeXHOJIOTUH
3alUThI aTMOChEpbDy
1. Kakue oCHOBHBIE HCTOYHHUKH 3arpsi3HEHUsS] aTMOC(epHI BBl 3HaeTe?
2. KakoBbI cTaguu pa3pabOTKH CUCTEM 3alIUThl aTMOC(hEphI?
3. IlpuBeanTe KIaccUpUKAIMIO TUTIOBBIX AKO3AIMUTHBIX MIPOIECCOB.
4. PacckakuTe O HaIlpaBJIECHHUSX U LENIX CO3/1aHus O€30TXOAHBIX U MAJTOOTXOAHBIX IIPOU3BOJICTB.

BonpochI /151 KOHTPOJIbHOI padoThl 0 TeMe «ba3oBble cucTeMbI 00eCTBITUBAHMSD)

1. Kakue OCHOBHbIE XapaKTepUCTUKHU MbLIEH Bbl MOKETE EPEUUCIUTE?

2. HazoBute 0a30BBIE CHCTEMEI 00ECIIBIIMBAHU.

3. Kakosrul OCHOBHEIE TIPUHIIHAITHI MaTeMaTHIECKOr0 OITMCaHUS MPOIIECCOB
MbLIEra30yIaBIuBaHus?

Bonpocs! 1J1s1 ycTHOro onpoca no teme «Cyxue nblieyJJ0BHTETH
1. Kak kiaccupuuupyrorcs Cyxue nblieyI0BUTEIN?
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2. Kakoil mpUHIUI [T0JIO’KEH B OCHOBY (DYHKIIMOHMPOBAHUS CYyXHX MbUIEOCATUTEIbHBIX Kamep?
3. B uem 3akirouaeTcst MEXaHU3M padOThl MHEPIIUOHHBIX MBLICYIOBUTEINCH?

4. Kakue annaparbl OTHOCSTCS K KJacCy LEHTPOOEKHBIX IbLICYJIOBUTEIEH?

5. Kakoe ycTpoicTBO Ha3bIBaIOT UKJIOHOM? B uem 3aximtouaeTcs MpUHIUI €ro padoThI?

3anauu no teme «Cyxue nbu1eyJI0BUTETH
3agaua 1. [Ipu npou3BO/ICTBE UyryHa JOMEHHBIM CIOCO60M ekedacHo obpasyercs 360 M3
JIBIMOBOTO ra3za. CKOJIbKO KMJIOTPaMMOB JJOMEHHOTO [IU1aka OyJIeT MOCTYIaTh B aTMoc(epy mnociie
IIPOXOXACHHSI MHOT'OIIOJIOYHON KaMephl, coaepkalleil 4 mojaky, ecnu mupuHa kameps! 0,5 M, eé
JUTMHA — 2,5 M, @ pacCTOsSIHUE MeXy coceHuMU noiakamu — 0,25 m? ConepxaHue 1i1aka B IbIMe
cocraBnser 0,1 xr/m®, ero temmeparypa passa 300° C, a ¢paximonusii cocta Os0=40%,
0100=50%, d150=10%.

3apava 2. DPpheKTHBHOCTH yJIAaBIMBAHUS MBUIA B €AMHUYHOM IIMKJIOHE cocTaBisieT 55%.
Ha ckoibkO M3MEHHUTCS TPOLIEHT MbLICYJABIMBAHUS, €CJIM YBEJIMYUTh YIJIOBYIO CKOPOCTH
JIBIDKCHUSI Ta3a B CPEAHEM CEUCHHUHU TOTO ke IuKiIoHa Ha 40% mpu HEM3MEHHOCTH OCTaJIbHBIX
nmapaMeTpoB Ipoiiecca’?

Bomnpocsl 111 KOHTPOJIbHOM PadoThI 0 TeMe «PHIbTPBI»
Kak knmaccuumupyroTcst MexaHu4eckne QUIbTPhI U OYUCTKH MBLUIETa30BBIX CMeceit?
Kakwue Tumbl QuiIbTpyomux neperopoaok CymecTByoT?
Kakue marepuaiibl HCIIOJIB3YIOTCS B TKAHEBBIX (PUIBTpax?
Pacckaxxute 0 KOHCTPYKIUU (GUIBTPOB TOHKOM OYHCTKH.
W3 4ero u3roTaBiMBaOTCs 3€pPHUCTBIC (PUIBTPBI AJIST OYMCTKH IBIIETAa30BBIX CMecen?
Pacckaxute o mpuHLUnax paboTsl AIEKTPOPUIBTPOB.
Kakue TpeOoBaHuUs NpeABbABIAIOTCA K KOPOHUPYIOUIUM U MbLIEOCAAUTEIbHBIM 3JIEKTPOJIaM B
3neKTpoduIbTpax?

NoakowhE

Bonpocs! 151 «0auu-onpoca» no teme «Moxkpble nbLIeyJI0BUTEIN»
1. Kakue TUnbl MOKpPBIX MBUICYJIOBUTENEH BbI 3HaeTe?
2. B 4eM mNpHHIMITHATIBHOE OTIMYHME Ta30MPOMBIBATEINCH YAapHO-HHEPIIMOHHOTO JCHCTBUS OT
ra3oMpoMbIBaTeNiel IEHTPOOSKHOro IEUCTBHS?
Kakoii mpuHuun paboTsl HacaJl0YHbIX Fa30MPOMbIBATENCH?
Pacckaxute 00 yCTpOIHCTBE TapenbuaThIX ra30MpoMbIBaTeNeH.
5. Kakoi#t anmapar Ha3zwsiBaeTcsi ckpyOOepom Bentypu? B uem 3axmtouaeTcss TpHUHIMI €ro
paboTs1?

Hw

Bonpocsl 111 yCTHOT0 onpoca no teMe «AOCOpOIMOHHBIE METOAbD)
1. PacckaxwuTte 0 PU3NKO-XUMHUUYECKOM CYIIHOCTH MPOIIECCOB a0COPOIIMOHHOTO YAaNECHUS MbLICH.
Kakue aGcopOeHThI MPUMEHSFOTCS ISl OYUCTKHA OTXOJISIIUX Ta30B?
3. na KakuxX Ta30B MOXET TMPUMEHSATHCS UW3BECTHAKOBBIH ¥ HM3BECTKOBBIA METOJbI
00e3BpeKUBaAHUS?
4. B yem paznuurie HepeKyMnepalMoHHbIX U PEKYTEePAIlHOHHBIX METOJOB OYUCTKH ra30B?

N

IMpumep 3axa4n no Teme «AOGCOPOLIMOHHBIE METOIbI»
HazoBute yHHBepcanbHBI aOCOPOEHT, KOTOPBI MOXHO HCIONB30BATh JJS OUYHUCTKH
ra3oBbix cmeceit or CO2, SOz, N203, NOs, NO, HCI, Clz. O0bsicaute, yeM 00ycClIOBII€HA 3Ta
YHUBEPCATHHOCTb.

Bonpocs! /151 yCTHOT0 onpoca no TeMe «AcOpOLHOHHBIE METOIbD)
KakoBbI npuHIMITHAIBHBIE OCOOCHHOCTH OCYIIECTBICHUS aICOPOLIMOHHBIX METOJOB OUYMCTKH?
Kakue ancopOeHThI HCTIONB3YIOTCS 111 OYMCTKHU Ta30IbUIEBbIX CMECei?
B yem 0cobeHHOCTh MUHEPATIOB-ICOTUTOB?
Yem oTnmyaeTcs NpUHIMI pabOThl U KOHCTPYKIUS aICOPOIIMOHHBIX YCTAHOBOK OPIIUOHHOTO
JIeMCTBUS OT YCTAaHOBOK HETIPEPBIBHOTO JeHCTBUA?
5. Kak npoBoautcs perenepaius aicopoeHToB?

b
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Bonpocsl 1uis «0auu-onpoca» no reme « Tepmuyeckue MeToabI»
Kakue MeTonbl TepMUUECKON HENTpaIN3aluy OTXOIAIINX Ia30B BbI 3HAeTe?
Oxapakrepu3yiTe METOA TEPMUYECKOTO OKHCIIEHUS. B Kakux ciy4asx ero MOKHO IIPUMEHSTH?
Kakue kaTanu3atopbl UCIIONB3YIOTCS ISl TEPMUUECKON HEUTpanu3alui OTXOASIINX ra30B?
Kakue 10cTOMHCTBA M HEJJOCTATKH TEPMUYECKUX METOI0B 00€3BPEKUBAHUS Ia30B Bbl MOXKETE
Ha3BaThb?
5. Pacckaxure o MeToAax 1€3010pUPOBAHUS ra30MbUIEBBIX CMECEl.

NS

IIpumep TBOpUYeckoro 3aganus mo reMe « KoMOMHUPOBAHHBIE CHCTEMBbI NblJIe- U
ra3o04nCcTKI

Pa3zpaboTaTh TEXHOJOTHUYECKYIO CXEMY OYHCTKH OTXOMISIIMX Ta30B I Pa3IUYHBIX
IPOU3BOJICTB:

1. JemvoBele rassl TOC, 06béM — 913000 m*/uac, Temmeparypa — 150-170° C,
cozepkanue nelm — 35 r/m° (60% - (10-20)10° M, 25% - (5-10)10° M 1 10% - (20-40)10° m),
SOz — 2500 mr/m>,

2. OTxojsiue rassl HPOM3BOCTBA KEPaM3HTa, cojepskamue: msuid — 10 r/m® (65% - (20-
44)10° m, 20% - (10-20)10° M u 10% - (5-10)10° m), SOz — 200 mr/m3, yrnesogopomos — 70
mr/mM® (B T.4. muKIMdeckux coemmHenmit —10 mr/m®), Temmeparypa - 250°C, 06véM — 850
THIC.M>/4ac.

Bomnpocel k 3amuTe J1a00paTOpHbIX padoT
«O4uCcTKa ra3onpLIeBoil CMeCH ¢ HCIOJIb30BAHNEM J1eKTPOPUIbLTPa»

1. [losicHuTe 1ociie0BaTEIbHOCTD IPOBEACHUS U3MEPEHHUS.

2. Kaxk crenenp 04MCTKY 3aBUCHUT OT IPUII0KEHHOT'O HAIIPSKEHUS, CKOPOCTH ITOTOKA, JIJIMHBI
3NeKTpo(UIbTPa U HApaMETPOB YACTHULL?

3. Kaxue yacTuiipl yJaBauMBaOTCS B IEPBYIO OUEpE/ib: KPYIIHbIE WIIK MEJIKHUE?

«XapaKTePUCTHKH NMBLIH: ANCIEPCHOCTDH, TeOMeTPUYECKHe apaMeTPhI MOBEPXHOCTH,
a0pa3uBHbIE CBOICTBAa»
Kakue BU/IbI BTN BaM M3BECTHBI?
Kaxkue ycTtpoticTBa 115 TblIeyIaBIUBaHUSI BaM U3BECTHBI?
Yro Takoe JUCTIEpCHOCTh?
Kaxkue MCTObI OITPCACIICHUA AUCIICPCHOTO COCTaBa IbLJIM BaM U3BECTHHI?
Yro takoe (pakTop KoppeKiuu?
Uro Oyner ocaxiaaTbcsi OBICTpEEe B OCaJWUTENbHOW Kamepe: cepuyeckas 4acTHUIa WM
YacTHIIA IPOU3BOJILHON (OpMBI?
7. Urto Takoe abpa3uBHOCTH?
8. [TpuBenuTe npuMepbl abpa3uBHOM MBLIH.

ok wdE

«Hcnosab30BaHue TKaHEBbIX (UJIBTPOB B npouecce yaajaeHUst KPYNHOANCIIEPCHBIX
YaCTHI
OxapakTepu3yiTe HCTOYHUKHU 3arps3HEHUS] aTMOC(PEPHOTO BO3AyXa.
Yro Takoe aspozonu? [lepeuncnure BUIBI a9p0O30JIEH.
Krnaccugukanys cymecTByOMMX METOJ0B OYUCTKH ra30B OT adPO30JIEH.
OT yero 3aBUCUT BBIOOP METOJ]a OUUCTKHU?
Knaccudukanus GuabTpoB 1 GUIBTPOBATBHBIX EPErOPOJIOK.
UYro Takoe OUYMCTKA MBUIEra30BbIX BBIOPOCOB M KaK ONpEAEIIeTCs ee CTeNeHb?

ook wdE

«XapaKTePUCTHKHU NbLIN: IVIOTHOCTh, TATPOCKONUYHOCTb)
Kaxwe BuIBI TBUTH BaM U3BECTHHI?
Kaxkue ycTpoiicTBa 15 blICyJIaBIMBaHUSI BAM U3BECTHBI?
Yro Takoe MIOTHOCTEL YyacThll? Kakue BUIbI IIOTHOCTH BEI 3HAETE?
Kakue meTos! onpeneneHus IIOTHOCTH Bbl 3HaeTe?
UTO Takoe TUrpOCKONMUYHOCTh U CMAUYUBAEMOCTh?

agbhwdPE
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6. Kakue meTozs! onpeieneHns CMayuBa€MOCTH Bbl 3HaeTe?

7. OT yero 3aBUCUT CTENEHb TUTPOCKONMMYHOCTH YacTULl?
8. Kakoli cnoco0 mblieynaBIuBaHMs MPEANOYTUTEIbHEE HCIOIB30BaTh JUISl M3YUYEHHBIX
00pa3ioB?

«@oToMeTpUUIECKOe ONpeieIeHHe AMMUAKA B BO3yXe»
Kakue nopmsi I1JIK 3arpsi3Hstomyx BeIecTB BO3AYIIHONW Cpe/bl Bbl 3HaeTe?
Kaxue mopwmsl I1/IK ycTaHoBieHsI 1isi aMMuaka B aTMOcepHOM Bo3ayxe?
O6nacTi mpUMEHEHUsI aMMHaKa B IPOMBIIINIEHHOCTH.
KakoBbl MexaHu3Mbl a0COPOIIH U XEMOCOPOIIMHU Ta30B?
Kaxue xemocopOeHThI /uis aMMHUaKka Bbl 3HaeTe?
B uem paznuia mexay abcopoeHTOM, abcopOTUBOM 1 abcopdbaTom?
KaxoBa koHIIeHTpalus aMMuaka B aTMmocepHOM Bo3ryxe?
Kakue meToapl onpeeneHus CoaepKaHusl aMMHaKa B BO3IyX¢e Bbl 3HaeTe?
Hanummre ypaBHeHHe peaklnu, COOTBETCTBYIOIIEE METOY CIEKTPOPOTOMETPUUECKOTO
OTIpe/ieNIeHUs] aMMHUaKa B BO3/IyXe.

CoNoA~WNE

«YaajgeHue YIUICKHMCJIOrO ra3a u3 aTMOC(l)epHOFO BO3yxa ¢ HCIIOJb30BAHUEM HICJTOYHBIX

abcopOeHTOB»
1. B uem paznuna mexay abcopoeHToM, abcopOTUBOM U abcopdbatom?
2. KaxkoBbsl MexaHn3Mbl a0cOpOIIMK U XeMOCcOpOIIUU Ta30B?
3. Cdopmynupyiite 3akonsl ['enpu u Paysist, 00bsicHUTE (PU3HUYSCKHIA CMBICT BXOISIIUX B
HUX BEIUYWH.
4. B 4yem cx0ACTBO M pa3iuure ypaBHEHHH MaccOOTHaud il (PU3NUECKON M XUMUYCCKON
abcopOuuu.
5. [Tepeunciure criocoObl HTEHCUPHUKALIUK TTporiecca abCcOpOIIUK ra3oB.
6. Kakwue dakTops! BIHUAIOT Ha aOCOPOIMIO YIIIEKUCIIOTO Ta3a?
7. Kak ocymiecTBisitoT pereHepaiinto abcopoeHToB?
8. Kaxkoe o6opynoBanue ucnosib3yroT AJis MPOBEACHUS ITPOLIECCOB abcopOun?

«MeToabl 0YHCTKH BO31yXa OT XJI0Pa»
Kaxkue nopwmsr [1/IK 3arpss3Hsromumx BemecTB BO3AYIIHOM Cpeibl Bl 3HaeTe?
Kakue Hopms! [1/IK ycraHoBieHsI U1 XJ10pa B aTMOC(hEpHOM BO3yxe?
O6act MpUMEHEHHS XJI0pa.
KaxoBbl MexaHn3MBbI a1cOpPOLIUU U XeMOCOPOLIMHU ra30B?
B 4em pazHuia Mexay ajzcopOoeHToM, aIcopOTUBOM U ajicopbarom?
Kaxue xemocopOeHThI /i XJIopa Bbl 3HaeTe?
3akoH byrepa — Jlam6epTa — bepa.
Yro Takoe ko3 (PULIHUEHT SKCTUHKIUH?
Hanummre ypaBHEHHE peaklMM, COOTBETCTBYIOIIEE METONy (OTOMETPUYECKOTrO
OTIpezieNIeHUs XJIopa B BO3AYXE.

CoNoARWDNE

«MeToabl 0YMCTKH BO3AYyXa OT YIJIEKHCJIOr0 ra3a»
Kakue Hopmsb! [1/IK 3arps3HsAONMX BEIECTB BO3AYITHON Cpeibl BB 3HaeTe?
Kaxkue nopwmsr [1/IK ycTanHOBICHBI 1151 YTIIEKHUCIOTO ra3a B aTMocepHOM Bo3ayxe?
OO6nacTu NpUMEHEHUs YTIIEKUCIIOTO rasa.
KaxoBbl MexaHN3MBI a1cOPOLIUU U XeMOCOPOLIUHU T'a30B?
B yem pa3zHuiia Mexay ancopOoeHToM, aicopOTUBOM U ajicopbarom?
Kakne xeMOCOpOEHTHI [UIs YTIIEKHUCIIOTO Ta3a Bl 3HaeTe?
Kaxkosa xonnentpanus CO2 B atmochepHOM BO3TyXe?
Kakne MeTopl onpenenieHust ColepyKaHust yTIEKUCIOro Ta3a B BO3/IyXe BbI 3HaeTe?
Hanummre ypaBHEHHE peaklUd, COOTBETCTBYIOLIEE METOJy TUTPUMETPUUYECKOTO
OTIpeNIeJIeHUs! YTIIEKHCIIOTO Ta3a B BO3IyXe.

LCoNoOAWNE
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«OuncTKa ra3onblIeBO CMeCH ¢ UCIO0JIb30BAHUEM MOKPBIX NbLIEYJI0BUTEICH»

1. Kakue MeTozbl nbuiera3oynaBiBaHUs BaM U3BECTHBI?

2. Kakue ycrpoiicTBa aiis nbulera3oyJiaBiMBaHUs BaM U3BECTHBI?

3. B uem pasnuia mexay abcopoeHTOM, abcopOTUBOM 1M abcopbaTom?

4. B uyem cxoAcTBO M pazinMuue ypaBHEHHH MaccooTnauu A GU3NYECKON M XMMHUYECKOH

abcopOuuu.

5. [Tepeunciure criocoObl HTEHCHPHUKALIMY TTpoIiecca a0COpOIIUM Tra30B.

6. Kakue dakTopsl BIUsIOT Ha a0COPOIUIO YTICKUCIIOTo Ta3a?

7. Kak ocyiecTBistoT pereHeparuio abcopoeHTOB?

8. Kakoe 060pyaoBaHue UCTIONB3YIOT AJIsI IPOBEACHUS MPOIIECCOB abcopOImm?
3a4eTHO-IK3aMeHAIHOHHbIE MATEPHAJIBI /ISl IPOMEKYTOUHOM aTTecTaluu (IK3aMeH)

1. OcCHOBHBIE NICTOYHHKH 3arPS3HCHUSI AaTMOC(EPHI.

2. Crparerus ¥ TakTUKa 3aIIUThI aTMOC(EPHI.

3. be3zoTxonHble U pecypcocOeperaromne TEXHOIOT HH.

4. Baxueiimme TUIOBBIE JKO3alMTHBIE Ipouecchl. [locnenoBarenbHOCT  cTagui

pa3paboTKU Mpoliecca OUUCTKU Ta30MbUIEBbIX CMECEH.

5. OCHOBHBIE XapaKTEPUCTUKH TBLICH.

6. OCHOBHBIE TPUHIIAITE MATEMATHIECKOTO OMMCAHUS MPOIIECCOB MBIIETAa30YIaBIUBAHMS.

7. Cyxoii cioco0 ynasnuBanus nbuieil. [IbuieocaauTenbHble KaMephl.

8. Cyxoii cioco6 yaBnuBaHus NbLICH. XKanro3uiiHbIe MbUICYTOBUTENN. [ [UKIOHEI.

9. Cyxoii cioco0 ynaBnuBanus nbuiei. [1buieyI0BUTENN pOTALMOHHOTO THIIA.

10.  Cyxoii cnoco0 ynaBnuBaHus NblIei. BuxpeBble NbL1eyI0BUTENH.

11.  IlpuHuun nefcTBUS MOKPBIX IBLUICYJIOBUTENEH.

12.  AnmnaparypHoe oopmieHHe «KMOKPOT0» METO/1a IbLICYJIaBIMBAHUS.

13.  OuwucTtka OT nbUIeH B MOKPBIX IBLICYJIOBUTENAX. [10MbIe ra30MpOMBIBATEIH.

14. OuucTka OT NbUIEH B MOKpPBIX NbUICyIOBUTENSIX. HacagouHble ra3onpombliBaTesy.

15,  Ouuctka OT mbUlel B MOKpPBIX MBUICYJIOBUTENAX. ['a30mpoMbIBaTeNd C MOJBUKHOMN

HAaCaJKOu.

16.  Oumcrtka OT mbUIe B MOKpPBIX NbUICYJOBUTENSAX. TapenbyaThle TIa30IpPOMbBIBATENN

(GapOoTakHbIe, IEHHBIE).

17.  Ta3onpombiBaTeny yAapHO-UHEPIIMOHHOTO JIEHCTBUSI.

18.  T'azompomsbIBaTeny LHEHTPOOEKHOTO JeHCTBHUS.

19. CkopocTHble razonpomsiBarenu (ckpy0oepsl Bentypn).

20.  Ounctka mBUTEra30BbEIX cMecel B pumbTpax. TeopeTndeckne OCHOBBI METO/IA.

21.  Knaccugukanus MeXxaHU4eCKHX (GUIbTPOB.

22.  Twunbl QUIBTPYIOMIUX AIIEMEHTOB B MPOIECCAX MBUICYJIABINBAHUSI.

23.  Txaneble punabTpel. Tumsl GpuasTpoB. JJOCTOMHCTBA U HEAOCTATKH.

24.  TxaneBble QuIbTphL. [IpUHIUITEI HHKEHEPHBIX PACYETOB.

25.  IIpoMmpbIlIIeHHBIE BOJIOKHUCTHIE (DUITBTPHI.

26.  3epHHCTBIE QUIBTPBHI.

27. DneKkTpoUIbTPHIL.

28.  Teoperuuecknue OCHOBBI A0COPOIIMOHHBIX METOJIOB OUUCTKH.

29.  AOGcopOeHThl, IpUMEHsIeMbIe [l OUUCTKH OTXOJISIINX Ta30B.

30. ba3oBbie ctOCOOBI OUMCTKY KUCIIBIX TA30B (HA IPUMEPE TUOKCHIA CEPHI).

31.  V3BecTHSKOBBIE M M3BECTKOBBIE METO/IbI 00€3BPEKUBAHNUS KUCIIBIX Ta30B.

32.  PexynepallnoHHBIE METOBI OUUCTKHU T'a30B C pereHepannueil XeMoCOpOCHTOB.

33.  [IpuHIMNMaIbHBIE OCOOCHHOCTH OCYIIECTBICHHS aICOPOIIMOHHBIX METOJOB OUYUCTKH.

34. Tumbl ancopOEHTOB; UX MPEUMYIIECTBA U HEAOCTATKH.

35. OcCHOBHBIE IPUHITUIIBI TEOPETUUECKOTO OMUCAHUSI MPOIEcca afcopOIUu.

36.  AncopOIMOHHBIE YCTAaHOBKU MOPIIMOHHOTO JIEHCTBHUS.

37.  AncopOIHOHHBIE YCTAaHOBKU HENPEPHIBHOTO JICHCTBHUS.

38. MeTo/1bl TEpMUYECKON HEUTpaIU3aluy OTXOASIIMX ra3oB. [IpsMoe cxxuranue.

39.  Mertoabl TepMUYECKON HEUTpATIU3aIMK OTXOSIIUX Ta30B. TepMuueckoe OKUCIEHHE.

40. Meroasl TepMHUYECKONM HEWTpaIu3alMM OTXOMSIIMX ra3oB. KaTanuTudeckuii MeTof.
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[TpuHtMnuanbHble 0COOCHHOCTH MeToja. Karamu3aTophl, HCMOJIb3yeMbIE IS TEPMUUYECKON
HEUTpaAIU3aUHA OTXOISIIUX Ta30B.

4]. MeTtobl TEpMUYECKOW HEUTpAIM3aLUKU OTXOASIIMX Tra3oB. KaTtanuTthueckue yCTaHOBKHU
(Ha mpuMepe O00€3BPEKMBAHMS OTXOJOB JIAKOKPACOYHBIX TPOU3BOJICTB W BOCCTAHOBJICHHS
OKCHJIOB a30Ta).

42. Meroas! TEpPMUYECKON HEUTPAIU3ALUU OTXOAAIINX T'a30B C IPUMEHEHUEM LICOJIUTOB.
43.  Metoabl 1€3010pUPOBaHMSI Fa30MbUIEBBIX CMECEH.

44,  KoMOMHUpPOBaHHBIE CUCTEMbI OUUCTKU OT OCHOBHBIX Mapo- M ra3000pa3HbIX BEIOPOCOB.
45.  OcHOBBbI BbIOOpPA POEKTHBIX PELICHUI CUCTEM IbLIEra30yJIaBInBaHus, TUIIOBbIE CXEMBI.

Kpurtepun oneHuBanuns pe3yibTaToB 00y4eHust

Onenka Kputepuu onieHUBaHHUs 10 SK3aMEHY
OLICHKY «OTJIMYHO» 3aCIyKUBAET CTYI€HT, OCBOMBIIUYI 3HAHUS, yMEHHUS,
Bricoknii KOMIIETEHIIMH U TEOPETHYECKHI MaTepua 0e3 MpoOeIoB; BHITOTHUBIIUI
YPOBEHB «5» BCE 3a/laHus, IPEIyCMOTPEHHbIe YYEOHBIM IUIAHOM Ha BBICOKOM
(oTnHMYHO) KaUeCTBEHHOM YPOBHE; IPAaKTHUECKHE HABBIKM MPO(ECCUOHATIBLHOTO

MPUMEHEHHUS OCBOCHHBIX 3HAHUN C(HOPMUPOBAHBI
OIICHKY «XOPOII0)» 3aCTyKMBACT CTYACHT, MPAKTUYECKH MOJHOCTHIO

Cpenuuit 9 k
oI;eHL o OCBOUBIIINI 3HAHUS, YMEHUS, KOMIICTCHIIMH M TCOPETHUCCKUI MaTepHall,

y}Zx opomo) y4eOHBIC 3aJlaHWs HE OIICHCHBI MaKCUMAIBHBIM YHCIOM OajlioB, B

P OCHOBHOM C(hOpPMHPOBAJ MPAKTHYECKUE HABBIKH

TToporossiii OLEHKY «y/IOBJIETBOPHTEILHO» 3aCIYKUBACT CTYJCHT, HaCTHTHO C
OBCHD 3 npoOejaMyd  OCBOMBIIWE  3HAaHWS, yMEHUS, KOMIICTCHIIMH |
(}IILI;BHGTBO e TEOPETUYCCKHI MaTepuaj, MHOTHE Y4eOHbIe 3amaHus JMOO He
Y HLHO)p BBIIIOJIHWJI, JMOO OHU OIICHEHBI YHUCIOM OasioB OJM3KUM K

MUHHMAaJIbHOMY, HEKOTOPBIE MMPAKTHYECKUE HABBIKU HE C(HOPMHUPOBAHBI
MuHUMANIBHBIA | OLICHKY  «HEYAOBJETBOPUTENbHO»  3aCily)XKUBaeT  CTYIEHT, He

YPOBEHB «2)» OCBOMBIINI 3HAHUS, YMEHUS, KOMIIETCHIINU U TEOPETUYECKHUIA MaTepUal,
(HeynoBieTBOpH | ydeOHBbIE 3aJaHMsl HE BBIOJHWI, MPAKTUYECKHE HAaBBIKM HE
TEJIbHO) c(hopMUpOBaHbI

Kpurepun ouennBanus pegeparos

O1eHKa «OTJIMYHO» — BBIIIOJHEHBI BCe TpeOOBaHMS K HAIHMCAHMIO M 3alllUTe pedeparta:
o0o3HavyeHa npobiema U 00OCHOBAaHA €€ aKTyalbHOCTh, CAENaH KPaTKUN aHAIMU3 PAa3IUYHBIX
TOYEK 3pPEHHs Ha pacCMaTpHUBAEMYIO MPOOJEMY U JIOTUYHO M3JI0KE€HAa COOCTBEHHAas MO3UIUS,
c(opMyJIMpOBaHbl BBIBOJABI, TE€Ma pACKpbITAa IOJHOCTBIO, BbIAEpKAH 00BEM, COOJIIOJCHBI
TpeOOBaHUS K BHEUIHEMY O(OPMIIEHHIO, JaHbl NPaBUIbHBIE OTBETHl Ha JOMNOJIHUTENIbHBIE
BOIIPOCHI.

O1eHKa «XOpOLI0» — OCHOBHbIE TPEOOBaHUS K pedepaTy M €ro 3aliuTe BINOJHEHBI, HO
IIPU ATOM JIOMYIIEHB! HETOUEThl. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B U3JIOKEHUU MaTepHaa;
OTCYTCTBYET JIOTHYECKasl MOCIIE0BAaTEIbHOCTh B CYX/IECHUSIX; HE BblJIEpkaH o0beM pedepara;
MMEIOTCS YIyIIEeHUs B 0QOpMIIEHUH; Ha JONOJHUTENIbHbBIE BOITPOCHI IIPH 3aLIUTE JaHbl HETIOJIHbIE
OTBETHI.

OrneHka «y10BJ1eTBOPUTEIbHO» — UMEIOTCS CYIIIECTBEHHbIE OTCTYIUIEHUS OT TPeOOBaHUM
K pedepupoBaHuio. B 4acTHOCTH, TeMa OCBEIIEHA JIMIIb YAaCTUYHO; JOMYIIEHBl (haKTHUYeCKHe
OIMOKN B coJep)KaHUU pedepaTa WM MPHU OTBETE HA JOMOJHUTEIbHBIE BOMPOCHI; BO BpPEeMs
3aIUTHI OTCYTCTBYET BBIBO/I.

OneHka «HeyI0BJEeTBOPUTEJILHO» — TeMa pedepara He packpbiTa, OOHApYKHUBAETCS
CYLIECTBEHHOE HETIOHMMAaHUE MPOOIIEMBI.
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Kpurepun nudg¢epeHunpoBaHHoOM olleHKH pedepara

Kpurepuu onieHku MaxkcuManbHasi OlleHKa B Oajuax
JIOrM4HOCTH U3JIOKEHHUS 3
PackpeiTue Tembl 3
Hcnonp3oBanue mMyupoKo HHPOPMAIIMOHHON 0a3bl 3
Hanuuue coOCTBEHHBIX BEIBOAOB, 0000IICHMI, 3

KPUTHYCCKOI'O aHaJIn3a

Coburo1eHue NpaBuil HUTHPOBAHMUSI 2
[TpaBUIILHOCTE OOPMIICHHUS 1
Wroro: 15

13-15 0amI0oB — OTJIMYHO;

10-12 6aymoB — X0poIo;

8-9 6aioB - yI0BIETBOPUTENIHHO;
0 GayIOB — HEYIOBJIIETBOPUTEIHHO.

Kputepun oneHuBanus pe3yibTaTOB YCTHOIO 0IIpoca

OneHka «xopouwto» CTAaBUTCS, €CIOU CTYIEHT JIae€T OTBET, YJOBJIETBOPSIOLIMI TEM Ke
TpeOOBaHUSM, YTO M JAJS OLIEHKH «OTJIUYHO», HO JOMycKaeT 1-2 ommMOKH, KOTOpHIE caM JKe
UCIIpaBJIsieT, U 1—2 Heo4eTa B MOCIEA0BATEIIbBHOCTH U S3IKOBOM O(DOPMIICHUH H3J1araeMoro.

OueHka «yoosniemeopumenbHo» CTaBUTCS, €CIU CTYICHT OOHApy>KUBaeT 3HAHHUE U
MOHUMaHNE OCHOBHBIX TIOJIOKEHU I TaHHOW TEMbI, HOT U3JIaraeT MaTeprai HEMOJIHO U JIOIyCKaeT
HETOYHOCTH B OIpeIeJICHUH OHATUH WK (OPMYITHUPOBKE MPABUIT; HE YMEET IOCTATOYHO TITyO0KO
U JI0Ka3aTeIbHO 00OCHOBATh CBOM CYXKJICHUSI M MPUBECTH CBOU IPHUMEPHI; M3JIaraeT MaTepHall
HEMOCIIEI0BATENbHO U JIOMYCKAET OIIMOKHU B SI3bIKOBOM O(OPMIICHUH U3JIaraeMoro.

OneHka «Heyoos1emeopumenbHo» CTaBUTCS, €CIIM CTYJISHT OOHApY>KMUBAeT HE3HAHUE
OonbIIel YacTH COOTBETCTBYIOLETO BOMNpPOCA, JIOMycKaeT OOk B  (HOpMyIHpPOBKE
ONpEAEICHU U TPaBUJI, UCKAXKAIOUIME UX CMBICI, OECIOPSIOYHO U HEYBEPEHHO H3Jaraer
matepuan. OneHka «2» OTMeYaeT TaKue HEJOCTAaTKU B IOATOTOBKE, KOTOPBIC SBIISIFOTCS
CEPBE3HBIM MPEMSATCTBUEM K YCIICIITHOMY OBJIQJICHUIO MOCTIEAYIOIINM MaTepPUaIoM.

Kpurtepun oneHuBanus TBOPYECKUX padoT

OneHka «omauuno» BBICTABISETCS CTYJIEHTY, €CJIM B TBOPUYECKOHM paboTe mpejcTaBiieHa
COOCTBEHHAass TOuYKa 3peHHs (MO3UIMs, OTHOILICHHWE, CBOS MJes); MNpobiemMa pacKphiTa
MHTEPECHBIM, HEOOBIUHBIM CIIOCOOOM, MPH 3TOM CTYJIEHT MOXET TEOPETUYECKH OOOCHOBATh
CBSI3H, SIBJIGHUS, apT'yMEHTHUPOBATh CBOE MHEHHE C OMOPOM Ha (DaKThl WIIM JINYHBII OMBIT.

OneHka «xopouio» BBICTABISETCS CTYJEHTY, €CJIM B TBOpPUECKOM paboTe mpeacTaBiieHa
COOCTBEHHAasi TOYKa 3peHus (NO3MLHMSA, OTHOILEHHE, CBOsA Hjes); NpolieMa JT0CTaTOYHO
MHTEPECHBIM, HEOOBIYHBIM CIOCOOOM, HO TMpPU O3TOM CTYAEHT HE B IIOJHOW Mepe MOXKEeT
TEOpPETUYECKH 0OOCHOBATh CBSI3H, SIBJICHUS, apIyMEHTHPOBATh CBOE MHEHHE C OMOPOH Ha (PaKThl
WJIM JIMYHBII ONBIT.

O1neHka «yooenemeopumenvno» BBICTABISETCS CTYJIEHTY, €CIM B TBOpPYECKOH ¢opme
IpEJICTaBICHa TOYKA 3peHUst (NMO3MIMS, OTHOILEHUE, HAes) KaKoro-inbo y4eHOro, MpakKTHKa;
CTYACHT JielaeT MONBITKY TEOPETUYECKH OOOCHOBATH CBS3U, SIBICHHS, apryMEHTHPOBATH CBOE
MHEHHE C OMOPO Ha (aKThl WU JIMYHBIN OIBIT

O1eHka «HeyooenemeopumenbHo) BBHICTABISAETCS CTYAEHTY, e€ciii paboTa BBHINOJIHEHA
¢dbopManbHO, OOJIBIIIAs YACTh BHITIOJIHEHA HE 10 TeME, He IPE/ICTaBIeHa COOCTBEHHAs TOUKA 3PEHUS
(TTO3UIIMsL, OTHOIIEHHUE) IPH PACKPBITHH MPOOJIEMBI; apIyMEHTAIUs CBOETO MHEHUS Cl1abo CBsA3aHa
C PacKpBITHEM MPOOJIEMBI WIIH paboTa HE ClaHa.
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Kpurepun oneHuBaHus pPe3yJIbTATOB OBICTPOIr0 MUCbMEHHOI0 ONPOca («OJHI-0MPOC»):
Kaxnomy cTyaeHTy BblAaeTCsl CBOM COOCTBEHHBIH, Y3KO C(OPMYIMPOBAHHBIA BOMPOC.
OtBer nomkeH OBITh YETKUM M KpPaTKUM, COJEpPKallMM BCE OCHOBHBIE XapaKTEPUCTHUKU
OIMCHIBAEMOTO MTOHATHS, UHCTUTYTA, KATETOPUH.
Ikana oueHUuBaHuUA:
«OTJIMYHO» - BOIPOC PACKPHIT IOJHOCTbIO, TOYHO OOO3HAUEHBl OCHOBHBIE IIOHATUS U
XapaKTEPUCTUKHU I10 TEME.
«Xo0po1io» - BOIIPOC PaCKPHIT, OJTHAKO HET MOJHOTO OMUCAHHS BCEX HEOOXOAUMBIX 3JIEMEHTOB.
«Y10BJIETBOPHUTEIBHO» - BOIIPOC PACKPBIT HE MOJIHO, MPUCYTCTBYIOT TpyOble OLIMOKH, OJHAKO
€CTb HEKOTOPOE IIOHUMAHUE PACKPhIBAEMBIX TOHITHI.
«Heya0B1€TBOPUTEIBHO» - OTBET HA BOIIPOC OTCYTCTBYET WJIM B LIEJIOM HE BEPEH.

KpuTtepuu oneHuBaHus JIa60paTOPHBIX PadoT

«5» (OTJINYHO, 3a4TECHO): BHIIIOJIHEHBI BCE 3a/IaHUs JTaOOPATOPHO pabOThI, CTYICHT YETKO
u 0e3 ommOOK OTBETHII Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpomo, 3aYTE€HO): BBIMOJHEHBI BCE 3aJaHUs JIADOPATOPHOW pPabOThI; CTYACHT
OTBETHJI HA BCE KOHTPOJIbHBIC BOIIPOCHI C 3aMEYAHHUSIMH.

«3» (yIOBJIECTBOPUTEIBHO, 3a4TEHO): BBIIIOJIHEHBI BCE 3a/laHusl 1Ta0OpaTOpHOH paboThI ¢
3aMEUaHMsIMU; CTYJICHT OTBETHJI Ha BCE KOHTPOJIbHBIC BOIIPOCHI C 3aMEYaHHSIMU.

«2» (He 3a4TeHO0): CTYICHT HE BBIMOJHHUJI WM BBINOIHWI HENPABWIBHO 3aaHHs
71a00paTOPHO pabOThI; CTYJICHT OTBETHJI Ha KOHTPOJIBHBIC BOIIPOCHI C OITMOKAMH HJTH HE OTBETHII
Ha KOHTPOJIbHBIE BOITPOCHI.

5 llepeuyens y4eOHOM JIUTEpPaTypPhl, THPOPMALIMOHHBIX PECYypPCOB H T€XHOJIOTHil
5.1 YueGnas aureparypa

1. benos C. B. be3omacHOCTh KU3HEACATEILHOCTA M 3aIUTa OKPYKAIOIIEH Cpebl
(TexHochepHas 6€30MacHOCTD): yUeOHHK / - 2-€ u31l., uctp. u Joi. - M.: FOpaiit, 2011. - 680 c.
2. Axuana H. W. TlpombiuieHHasT SKOJIOTHS: MPUHITUIIBI, TOIXOAbI, TEXHUYCCKHEC

pereHus: yueOHoe MocoOue sl CTYACHTOB BY30B / - W31, 2-e, ucnp. u fom. - J{oaronpyaHblid:
Wuremnekr, 2011. - 311 c.

3. CemenoBa N.B. IlpomsbliienHas 3kojiorus: ydyeOHoe mocoOue Ui CTYAEHTOB
BYy30B. - M.: Akagemus, 2009. - 520 c.

4. 3uranmmy, M.I'. [IpoexkTupoBaHue anmaparoB MbUIEra3004UCTKH [ DIEKTPOHHBII
pecypc]: yueb. nocobue / M.T". 3uranmun, A.A. Konecauk, A.M. 3uranimmt. — DJIEKTPOH. JIaH.
—  Cankr-Ilerepbypr:  Jlawp, 2022. — 544 c¢. —  Pexum  jgocryna:
https://e.lanbook.com/book/211772.

5. IIucemenckas H.J., I'anpiu B.B., Huxonenko B.B. Mertoabl 3amurtsl cpensl
oburtanus B TexHochepe: yuedbnoe nocodbue. Kpacnogap: Kybanckuii roc. yu-t, 2007. 140 c.

6. XBaH T.A. [IpomeinuienHas sxonorust /Cepust “YueOHUKH, yueOHbIe TOCOOUS” . —
PocroB—n//1; “®enuxc”, 2003. — 320 c.

7. Bapakcun, A.}O. CronkHOBeHHsT B MOTOKAaX Ta3a C TBEPAbIMH YacTHUIIAMU
[DnexkTponHbIi pecypc]: yueOHoe mocodue / A.1O. Bapakcun. — DnexkTpoH. naH. — Mocksa:
duzmatiut, 2008. — 312 ¢. — Pesxum mocryma: https://e.lanbook.com/book/595009.

8. Crypman, B.M. Onenka Bo3ieWCTBUS Ha OKPYXKAIOUIYIO Cpelry [DieKTpOHHBIH

pecypc]: yuebnoe mocobue / B.U. Ctypman. — Dnektpon. naH. — Cankr-IletepOypr: Jlanb,
2022. — 352 ¢. — Pexum mocrtyma: https://e.lanbook.com/book/212165.

9. WBanrep, 2.B. Dkonorus npousBojcTBa: yueOHUK 11 By30B / O. B. VBantep. —
Canxrt-IlerepOypr: Jlanp, 2024. — 232 C. — Pexum JIOCTyTa!
https://e.lanbook.com/book/427994.

5.2 Tlepuoguyeckue JuTepaTypa
1. Basser narnbix komnaauu «ct Beroy http://dlib.eastview.com
Onekrponnas oudmuoreka GREBENNIKON.RU https://grebennikon.ru/
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5.3 UHTepHeT-pecypchbl, B TOM 4YMHCJ€e COBpeMeHHble NpodeccHoHAIbHbIE 0a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI
DJIeKTPOHHO-0MOMoTeuHbIe cucteMbl (IBC):
ABC «IOPAUT» https://urait.ru/
9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK .ru» https://www.book.ru
3BC «ZNANIUM.COM» www.znanium.com
3BC «JIAHb» https://e.lanbook.com

agkrownE

IIpodeccuonanbHbie 0a3bl JTAHHBIX:

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

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

3. Kypuans nuznarensctea Wiley https://onlinelibrary.wiley.com/

4, Hayunas snexrponnas 6ubdaunoreka (HOB) http://www.elibrary.ru/

5. [IoMHOTEKCTOBBIE ApXUBBI  BEAYLIUMX  3alafHbBIX HAY4YHBIX OJKypHAJIOB Ha

Poccuiickoii mardopme Hayunsix xypHaioB HOMKOH http://archive.neicon.ru

6. HanmonaneHast snekTpoHHas OHOIMOTEKa (JOCTYN K DJICKTPOHHOU OMOIMOTEeKE
quccepraiuii Poccutiickor rocynapcrBennoi oubnuoreku (PI'B) https://rusneb.ru/

7. baza manapix CSD KemOpHIKCKOro HEHTpa KpUCTaLIOrpaduyecKux JaHHBIX
(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

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. "Jlextopuym TB" http://www.lektorium.tv/

16. YuuBepcuterckas nHpopmarronnas cucrema POCCHUS http://uisrussia.msu.ru

NudopmanuonHbie cipaBoYHbIe CUCTEMBbI:
Koncynsrant [Intoc - cipaBoyHas mpaBoBasi cucTema (JI0CTYI 10 JIOKaJIbHON CEeTH C
KOMIIBIOTEPOB OUOINOTEKH).

Pecypcsl cBOGOaHOTO T0CTyNA:

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

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

3. MunuctepcTBO Hayku M Bblcuiero oOpazoBanust Poccuiickoit ®enepauun
https://www.minobrnauki.gov.ru/;

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

5. Nudopmannonnas cucrema "EnuHoe OKHO JocTyna K 00pa3oBaTEIbHBIM
pecypcam" http://window.edu.ru/;

6. Enunas kommekiust 1udpoBeIX  00pasoBaTenbHBIX pecypcoB  http://school-
collection.edu.ru/ .

7. Ciyx0a TeMaTHYeCKHX TOJIKOBBIX cioBapeit hitp://www.glossary.ru/;

8. Cnosapu u sanmkioneauu http://dic.academic.ru/;

9. O0pazoBarenbHbIi opran "Yueba" http://www.ucheba.com/;

10. 3akonomnpoekT "O6 obpazoBanuu B Poccuiickoii @eneparun'. Bornpocsl u 0TBETHI

http://xn--273--84d1f.xn--plai/voprosy i otvety
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CoOcTBeHHBbIE JJIEKTPOHHBbIE OOpa3oBaTebHble W HH(OPMAIMOHHBIE PeCypPChI

KyoI'y:

1. DIIeKTPOHHBIN KaTajor Hayunou OnoOIMOTEKH KyoI'y
http://megapro.kubsu.ru/MegaPro/\Web

2. DNIeKTpOHHAs oubmmoTeKa TPYI0B YYCHBIX KyoI'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOyJIBHOT'O JUHAMHUYECKOT0 00ydeHus http://moodle.kubsu.ru

4. baza y4eOHBIX TUIAaHOB, Y4€OHO-METOJAMYECKUX KOMILUIEKCOB, IyOIUKAUA U
koHpepenmmii hitp://infoneeds.kubsu.ru/

5. bubmuoreka  wHpOPMALMOHHBIX  pecypcoB  Kadeapsl  HHPOPMALMOHHBIX
oOpa3oBaTelbHbIX TexHOOorHi http://mschool.kubsu.ru;

6. DnektpoHHsIii apxuB gokymentoB KyoI'Y _http://docspace.kubsu.ru/

7. DJIeKTPOHHBIE 00pa3oBaTeIbHBIE PeCypCchl Kadeapbl HHHOPMAIIMOHHBIX CHCTEM U

TexHosoruii B oopazoBanuu Kyol'Y u nayuno-meroauueckoro xyprana "LLIKOJIBHBIE I'ObI"
http://icdau.kubsu.ru/

6 Metoguyeckue ykazaHusi Uil 00y4aIOIIMXCSH 110 OCBOCHHIO JMCIUIIJIMHBI (MOLYJIs1)

VYcnemHoe OCBOGHHME AMCLMILIMHBI IPEAIOJIAraeT akTUBHOE, TBOPYECKOE Y4YacTHE
CTYZCHTA IyTeM TUIAHOMEPHOH, MOBCETHEBHON pabOTHI.

Texywmuii KOHTPOJIb 3HAHUN OCYIIECTBIIAECTCS HA KaXKIOM JIEKLIUOHHOM, ITPAKTUYECKOM H
nabopaTopHOM 3aHATHH. VITOroBast hopma KOHTPOJIS — SIK3aMEH.

O01mme pekoMeHIAIUN

N3yuenue qUCHUIUIMHBI CIeAyeT HAaYMHATh C MpopaboTKu pabouel mporpamMmbl, 0co00e
BHUMAaHUE, yAelss LelsIM U 3a/1a4aM, CTPYKTYpe U COAEPKaHUIO Kypca.

NwmeeTcs 3neKkTpoHHas BepcHsl JIEKLIUH 0 JaHHOW JUCIUILINHE.

OcHoBHOI (opMmoii 00yueHHsI CTYJIEHTOB SBIISIETCS CaMOCTOsITeNbHas paboTa Haj
yueOHbIM MaTepuaoM. [Iporecc u3yueHus: AMCUUIIIIMHBI COCTOUT U3 CIAEAYIOLIUX ITAIOB:

1. IIpopaboTka TEOpPEeTHYECKOr0 MaTepuaja I0 PEKOMEHJOBAHHBIM Y4YE€OHMKaM MU
KOHCIIEKTaM JIEKLIMH, IPEeI0OCTABIEHHBIX IPEN01aBaTEIEM B 3JIEKTPOHHOM BH/IE.

2. BrinonHeHue caMoCTOATENbHBIX PadoT.

3. Cnaum 5K3aMeHa B YCTHOW WJIM MUCbMEHHOU (hopmMe (10 yCMOTPEHUIO MPENOoIaBaTeNs).

CamocrosTenbHble paOboThl BBIMOIHSAIOTCS KaX/IbIM CTYJI€HTOM Ha OTAEIbHBIX JIMCTKAX.
He nomyckaercss ucnonb3oBaHuE JIOOBIX CpPEACTB KOMMYHUKalUWU (HOYTOYKH, MOOUJIbHBIE
TeneOHBI C BBIXOIOM B HHTEPHET H TIP. ).

Opranu3zaiys caMOCTOSITENbHOM pabOThI CTYIEHTOB MPEAINOIaraeT:

- o0s3arenbHOE BBINOJHEHHWE pa3pa0dOTaHHBIX IPENoAaBaTesleM WHAWBUIYaTbHbBIX
3aaHUi;

- KOHCYJIbTAllUU IPENOAABATEN;

- paboTa c JOMOIHUTEIbHON JIUTEpaTypoOii;

- TOJTrOTOBKY JAOKJaJOB U pedeparoB, Ui BBICTYIUIEHHS HAa CEMHHAapax, Hay4HBIX
KOH(EpeHIIMi, yuacTHe B KOHKYpcaX CTYJIEHYECKOro 00IeCTBa;

- BBINOJIHEHUE TEKYIUX JOMAIIHUX padoT.

C uenbro KOHTPOJIS U MOATOTOBKHU CTYJEHTOB K U3yUEHHIO HOBOM TeMbI BHAUAJIE KaX /100
NPaKTUYECKOT0 WM JIAOOPATOPHOTO 3aHATHS IMPENoaBaTesieM MPOBOAUTCS MHAWBUAYAIbHBINA
WM (PPOHTATIBHBIA YCTHBIM ONPOC MO BBIMOJIHEHHBIM 33JIaHUSM Ipenbiayieid tTembl. Kpurepuu
OLIEHKHU: — IPABUIILHOCTH OTBETA 0 CO/ICPKAHUIO 3a/1aHUs (YUUTHIBAETCS KOJIUYECTBO U XapaKTep
OIIMOOK MpH OTBETE);

— NOJTHOTAa M TiyOMHAa oTBeTa (YYMTHIBA€TCS KOJIMYECTBO YCBOEHHBIX (DAKTOB,
MOHITHH U T.11.);

— CO3HATENBHOCTh OTBETA (YYUTHIBACTCSA IOHMMAaHKE U3J1araeMoro MaTepuana);

— JIOTUKA W3JIOKEHUs MaTtepuana (y4UTHIBA€TCSl yMEHHUE CTPOUThH LEIOCTHBIH,
NOCJIE0BATENBHBIN paccKa3, FPAMOTHO MOJIb30BATHCS CHEUAIBHON TEPMUHOJIOTHUEN);
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- PaLMOHATIBHOCTD MCIIOJIB30BaHHBIX IPUEMOB U CIIOCOOOB PEIIEHUS OCTaBIEHHON
yueOHOIl 3a1auM (YUUTHIBAETCSl YMEHHE HCIIONB30BaTh HanboIee MporpeccuBHbIe U 3(pPeKTUBHbIE
CIIOCOOBI IOCTUKEHUS 1SN ),

— CBOCBPEMEHHOCTh M J(PPEKTUBHOCTh HCIOIH30BAHMS HATTSAHBIX TOCOOMU U
TEXHUYECKHUX CPEJCTB IIPU OTBETE (YUUTHIBACTCS IPAMOTHO U C MOJIb30M IPUMEHATh HAJIAAHOCTb
U JIEMOHCTPAIIMOHHBIN OIBIT IIPU YCTHOM OTBETE);

- UCIIOJIb30BaHUE JIOTIOJIHUTEIBHOIO MaTepuaia (00s3aTelIbHOE YCIOBUE);

— pPalMOHATIBHOCTh HWCIOJB30BAHUS BPEMEHM, OTBEJICHHOrO Ha 3ajaHue (He
0J100psieTcsl 3aTAHYTOCTb BBIIIOJHEHHUS 33JaHUs, YCTHOIO OTBETa BO BPEMEHH, C Y4YETOM
WH/IMBUYaIbHBIX OCOOCHHOCTEH CTYACHTOB).

Pa3BepHyThIli OTBET CTyJIEHTa [OJDKEH IPEACTaBIATH COOOH CBS3aHHOE, JIOTUYECKU
MOCJIEI0BATEIbHOE COOOIICHNE Ha 3aJaHHYI0 TeMy, IOKa3blBaTh €r0 YMEHHE IPHUMEHSTh
OIpeieNIeHus, IPaBuila B KOHKPETHBIX CITydasX.

[Ipu omeHke pemieHUs 3a1a4 aHAIM3UPYETCS MOHMMAHUE CTYACHTOM KOHKPETHOH
CUTYyallUM, NPaBUIBHOCTh NPUMEHEHHs HOPM CEMEHHOro IpaBa, CHOCOOHOCTh OOOCHOBAHUS
BbIOpaHHOW TOYKU 3peHUs, IITyOrMHa MPOpadOTKU IPaBOINPUMEHUTENBHOTO MaTepHaIa.

Pedepar u npeseHTanys Ha 3aJaHHYIO TeMy BBINOJIHsAETCS B mporpamme Power Point.
[IpeseHTanust OJIKHA COCTOATH W3 5-8 CialiJoB U COJIEP)KAaTh OCHOBHBIE OIPEICIIECHUS,
(akTHUECKUI UIUTIOCTPUPOBAHHBIN MaTepual, BEIBOABI U CHUCOK UCIOIb30BaHHBIX HCTOYHHUKOB.

Marepuan mis pedepata HEOOXOAMMO HCKaTh B KHHUTAX, JKypHalIax W WHTEPHET-
UCTOYHHUKAX, ONyOJMKOBAHHBIX B MOCIEAHUE 3 TOA.

Pedepar, conpoBoxnaroniuii mpe3eHTaIuro, J0DKeH 3aHuMaTh 7-10 MUHYT.

JIaGopatopHasi paboTa BBINOJHAETCS CTYACHTOM B COCTaBe IPYIIbI, MOArPYMIbl WIN
UHIMBUYaIbHO. Bce BBIUMCICHHS, BKIIIOYAs OLIEHKY TOYHOCTH JKCIIEPHMEHTA, KEJIaTeIbHO
IPOBOJIUTH BO BpeMs 3aHATHA. [Ipyu He1ocTaTOYHOM KOJIMYECTBE BPEMEHU UX MOKHO BBINOJIHATh
B Yachl CaMOCTOSITEIBHOW pabOTBI ¢ 00s3aTeNbHBIM TPEACTABICHHEM Pe3yJIbTaTOB
IPENoJIaBaTeso Ha MOCIEeIYIOIUX 3aHATHAX WIN KOHCYJIbTalUsX.

OdopmiieHre 0TYETOB JOIHKHO MPOBOIUTHCS MOCIE OKOHYAHUSI pabOTHI B 1a00OpaTOpuu.
JUJ1s TOATOTOBKHU K 3alllMTe OTYETA CIIEAyeT IPOaHATU3UPOBATh SKCIIEPUMEHTANIbHBIE PE3yJIbTaThl,
COITOCTAaBUTh MX C U3BECTHBIMH TEOPETUYECKUMH TIOJOKECHUSIMHU WM CIIPABOYHBIMU JTAHHBIMH,
0000IIUTE pe3yJbTaThl UCCIEIOBAaHUI B BHJE BBIBOJOB MO paboTe, MOArOTOBUTH OTBETHI Ha
BOTIPOCHI, TPHUBOJIMMBIE B METOAMYECKIX YKA3aHUIX K BBITOJHEHHIO JTA00paTOpHBIX padoT. [Tocme
3aBepILEHHs BBIIOIHEHNUS JJAOOPATOPHBIX pabOT MPOU3BOAUTCS UX 3alUTA.

B ocBoeHMM MUCHMITIMHBI WHBAIMIAMH H JIAIIAMH C OTPAHUYCHHBIMHA BO3MO>KHOCTSIMHU
310pOBbsl 0OJIBIIOE 3HAYEHHWE MMEET WHAMBHIyajbHas ydyeOHas paboTa (KOHCYJbTAllMM) —
JIOTIOJTHUTEIIFHOE Pa3bsICHEHNE YIeOHOTO MaTepHara.

WuauBuyanbHble KOHCYJNbTAlMM IO MPEIMETY SIBISIOTCS BaXKHBIM  (aKTOPOM,
CHOCOOCTBYIONINM WHAWBUIYAIN3ANN OOYYECHUS U YCTAHOBJICHUIO BOCITUTATEIBHOTO KOHTAKTA
MEXIy IpernojaBaTesieM M OO0y4aroIMMCs HMHBAJIMIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI.

7 MaTepuajbHO-TeXHUYeCKOe ofecrieyeHHe Mo JUCHHUIINHE (MOY.110)

HanMeHOBaHME CIIENUATBHBIX OCHAILEHHOCTH CIEIUATbLHBIX TOMEIEHU ITepeyeHb JIMLEH3UOHHOTO
HOMEIIEHU OPOrpaMMHOr0 00ecedeHusl
VYuebOHbie ayIUTOPHH st | MebGens: yueOHas Mebeb Microsoft Windows
MIPOBE/ICHHUSI 3aHSTHI JIEKIIMOHHOTO | TeXHUYECKHe CPecTBA OOy UCHNUS: Microsoft Office Professional
THIIA 9KpaH, IPOEKTOP, KOMIBIOTEP Plus

(ayn. 422, r. Kpacnomap, yi.
Crasponosbckas, 149)

Y4eOHbIe ayTUTOpHU it | MeOenb: yueOHast meOeIb Microsoft Windows
IPYIIOBBIX M HHAMBHIYAIbHBIX | TeXHUUECKHE CPeCTBA OOyUCHHUS:
KOHCYJIbTAIMi, TEKYIIEr0 KOHTPOJIS | KPaH, IPOEKTOP, KOMITBIOTED

U IPOMEKYTOUHON aTTECTALUH Ob6opyoBanue:
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(ayn.328c, 101a, r. KpacHomap, yi.
Crasponosbckas, 149)
VuebHbie ayAUTOPUH st | MeGenb: yueGHast me6enb Microsoft Office Professional
npoBeeHusl 1abopaTtopHbiXx paboT. | TexHHUecKue CpencTBa 00ydeHuUs: Plus
VueGHast 1abopaTopusi KOJUIOMIHOW | 9KpaH, MPOEKTOP, KOMIIBIOTEP
XUMHHA OGopynoBaHHe:  BHITSDKHAs —~— CHCTeMa
(ayn.334c, 1. KpacHomap, yia. | BEHTHIIAIMS, MEJIOBas JOCKa, CPEICTBAMU
CraBpomnonbckas, 149) MOKapHOW  OE30TacHOCTH H  OKa3aHUs
nepBoi MEIULIMHCKOH TIOMOIIIH,
TepMmocrar, BoIsHAs OaHsi, HOHOMEDHI;
BOJOCTPYHHBII BaKyyMHBIH Hacoc;
TEXHIUYECKHUE BECHI; aHAJUTHYCCKHE BECHL;
KOHIYKTOMETPHUYECKHE  SMEHKH s
HU3MEpEHHUS 3IIEKTPONPOBOI-HOCTH
pacTBOpOB; H3MepuTenn umMMuTaHca E7-21
YueOHbIe ayTUTOPHUU it | Mebenb: yueOHas MeOeIb Microsoft Windows
MPOBEICHUS 3aHATHI | TexHHYeCKue CpencTBa 00yUCHNUS: Microsoft Office Professional
CEeMHHAPCKOTO THUIIA, TPYMIOBBIX U | 3KPaH, MPOCKTOP, KOMITBIOTEP Plus
HHIMBUIYAIbHBIX ~ KOHCYymbTanuit, | O6opymoBaHue: MEIOBas TOCKa
TEKYILETo KOHTPOJIS u
POMEXYTOYHOM aTTECTALUH
(aym. 332c 1. KpacHomap, ym.
CraBpomnoJibckas, 149)
Jdnsi  camocTosiTeNnbHOW — pabOThl  OOYYAIOUIMXCS  MPEAYCMOTPEHBI  MOMEIICHUS,

YKOMIUIEKTOBAaHHBIE CHEIMATM3UPOBAHHON MeOebl0, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOU C
BO3MO>KHOCTBIO TIOAKIIOUEHUSI K ceTH «HTEepHET» U 00eCneYeHHEeM JIOCTYIa B AJIEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTENbHYIO CpEy YHHUBEPCUTETA.

HaunmeHoBaHue TOMEIIEHUN 119
CaMOCTOSTETFHON pabOTHI
00yJaroIuXCst

OcHaIllEeHHOCTh MOMEIIEHUN I
CaMOCTOSATENFHON pabOTHI 00YJIAFOLITIXCS

HepequL JIJMIOCH3UOHHOI'O
nporpaMMHOTO obecrneueHus

TTomemieHue a1t caMOCTOSATEIHLHOM
paboTeI o0y4aromuxcs (IUTaTbHBIN
3an HayuHoii OMOIHOTEKN)

Meobenb: yuebnas mebenb

KommrekT crennann3npoBaHHOW MeOemn:
KOMITBIOTEPHBIE CTOJIBI

O6opyoBaHue: KOMIBIOTEPHAsI TEXHUKA C
NOAKIIOUEHHEM K  WH(opMalnmoHHo-
KOMMYHMKAIIMOHHON ceTn «MHTepHET» U
JOCTYTIOM B AIIEKTPOHHYO
UH(POPMAITHOHHO-00Pa30BaATEILHYIO CPEILy
oOpa3oBaTenbHON  OpraHW3aluu, BeO-
KaMmephl, KOMMYHHUKaIlMOHHOE
obopynoBanue, obecreuynBaoniee JOCTYII
K CeTH MHTEpHET (IIPOBOJHOE COEIAMHEHHUE
n  OeclpoBOAHOE  COCIMHEHHWE  TI0
texHosoruu Wi-Fi)

WinSvrDCCore ALNG
LicSAPk MVL 2Lic CoreLic
EES

Microsoft Office Professional
Plus
KoncynprantlIntoc

TTomemieHue i1t caMOCTOSATEIHLHOM
paboTel oOywaronmmxcs aya. 40lc,
400c, 329c, 431¢)

ymuna CraBpomnonbekas, 149

Meobenb: yuebHas mebOenb

KoMIiekT cnenuann3upoBaHHON Mebenn:
KOMITBIOTEPHBIE CTOJIBI

O6opynoBaHue: KOMIBIOTEPHASI TEXHUKA C
NOAKIIOUEHHEM K  WH(opMalnnoHHo-
KOMMYHHUKaIlMOHHON cetu «MHTepHET» M
JOCTYTIOM B INEKTPOHHYIO
nH}pOopManMoOHHO-00pa30BaTENBHYIO Cpety
oOpa3oBaTeNbHOW  OpraHM3anyu, BeO-
KaMephl, KOMMYHHUKaIMOHHOE
o0opyI0BaHUE, 00ECIeUYHBAIONICe TOCTYII
K CETH MHTEpHET (IIPOBOJHOE COEIAMHEHHUE
n  OeclpoBOAHOE  COEIUHEHHE  TI0
texuonorun Wi-Fi)

Microsoft Office Professional
Plus

Microsoft Windows
Crenuanu3upoBaHHOE
IporpaMMHOe  oOecredeHne
cepun «OKOJIOI» (VIIP3A
«9KOJIOI», ITIAB-2KOJIOT,
UHBEHTAPU3ALINA,
MATUCTPAJIb-T'OPOJ,
ATII-OKOJIOT, HAC-
3KOJIOT)

Fenix Server Academy
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