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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

20.04.01 TexnochepHas 6e30nacHOCTH
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa E5 DKOJIOI'MA U TTPOU3BOJCTBEHHASA BE3OITACHOCTD
Margees Iletp BnagumupoBuy, K.T.H., JOLEHT, JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel E5 IKOJIOTUS Y1 TIPON3BOJCTBEHHAS BE3OIIACHOCTbD

3aBenyromumii kadenpoii [amypun A.E., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

E5 3KOJIOTHUA ! TTPOU3BOJCTBEHHASA BE3OITACHOCTD
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BE3OITACHOCTB D3HEPTOCUCTEM

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-1.1 — cmocobHOCTb OCYIIeCTB/SITH KOHTPO/b BBLITMIOJIHEHMSI B OpraHM3aluy TpeOoBaHWi B 0061acTH
OXpaHbl OKpYy>Katolljel cpefibl 1 obecrieueHust 5K00ruueckoit 6e3omacHOCTH

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:

IICK-1.1

3HAHUA:
3HaTh OCHOBHEIE CIIOCOOBI MojiyueHus, repeaadun, UCri0/1b30BaHuA SHEePruu (BHEKTPHQECKOﬁ, Ter[]lOBOfI,

MeXaHUueCKoll) TpuMeHseMble B TPOMBIIUIEHHOCTH, WX 3KOJOTMUYECKWN CJiefi B OKpysKatolled cpeze,
OCHOBHBIE MeTOZbI MUHUMM3ALMU BO3/IeHCTBYS Ha OKPY>KaroII[yt0 CPe/ly PacCMaTpHUBaeMbIX CIIOCO0O0B;
YMeHUs:
YMmeHue fieiaTh pacuéThl BO3ZENUCTBUS Ha OKPY’KAIOIIYIO CPeAy, TIPU TO/yUYeHUW W TPaHCIIOPTHPOBKE
SHepruuy;

HABbIKU:
Pacnio3HaBath u yYMeTb MMPUMEHSATH Haunbosee BBII'OJHBIE METOABI ITO/JIYy4Y€HUA SHEPIvU, C TOUKU 3PEHUA

MHWHHUMMU3alA BOB,E[eﬁCTBHH Ha OKpyXarwiyr cpeay, AJd AaHHOI'o0 COYeTaHWs TIPpOM3BOACTBA, Ilepedaur U
HCII0/Ib30BaHMS SHEPIrru.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa BE3OITACHOCTD DOHEPI'OCUCTEM sBnsieTcst JUCLUIVIMHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
Hanpasnenuto 20.04.01 TexHocepHas be3onacHocmb.

ConepkaHve  JUCHUIUIMHBI  SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHHEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHueCKOW TIOITOTOBKYU OakajiaBpa U CJIY)KUT OCHOBOM a1 ocBoenus auciumvi: TIOATOTOBKA K
MPOLIEAYPE 3AIIUTHI YW 3AIIUTA BBIIIYCKHON KBAIM®OUKAIIMOHHOM PABOTHI,
NMHXEHEPHBIE METO/JbI 3AHINTBI ATMOC®EPBI U T'NJPOCPEPHI, METOJOJ/IOI'A
HAYUYHBIX MCCJ/IEJOBAHUI, HAYUHO-UCCJ/IEJJOBATE/IBCKASI PABOTA (ITOJIYUYEHUE
IEPBUYHBIX HABBIKOB HAYUYHO-UCCJIEJOBATE/IECKOM PABOTEI), 3®®EKTUBHOCTH
IMPOMBIIIIJIEHHOI'O ITPON3BOACTBA



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe Ppa3fieyioB U JUAAKTHYECKUX e JUHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O
Jlekuuu
IIpakTHyeckue
3aHATUA

CamocrosTenbHas
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-1.1

Paspen 1. Oxonoruyeckas 6e30nacHoOCTb SHeprocucTeM. [IOHATHe SHEPTOCHCTEM.
BoszelicTBre 3HeprocycTeM Ha OKpY’Karollyto cpely. MeCTo SHeproclcTeM B 3arpsis3HeHUU
OKpYy’Karolleil IpUpO/HOI cpebl Buyibl U criocobbl rosyuenust sHeprun TpeGoBaHust K
9KOJIOTHUEeCKH YUCTOH crcTeMe ToyueHus sHepruu [1/]JK BpesHbix BemjectB. [TonsiTus u
orpe/ie/leHusl.

Paszpen 2. I'no6anbHbIi 6anaHc yriiepoja. YIiepozHslii 6amaHc 1106anbHbId YIiepoHblit
6a/TaHC JIleCHBIX CUCTeM YIVIepo/iHbIH 6aTlaHC OKeaHa Ha COBPEMEHHOM 3Tarie YT/IepojHbIit
6asanc B arMocdepe TOIUIMBHBIH LMKIT U €ro TEXHOTeHHOE BO3/leHCTBHE Ha Cpefly 0OUTaHHusl.

Paspen 3. IIpupopooxpannblie TexHonoruu Ha TIC. Posb TeriosHepreTuku Poccun B
3arps3sHeHUH OKpY)Katollleli cpe/ibl DKOHOMUYeCKHe MeXaHU3Mbl paliiOHaIbHOTrO
nprpozonosb3oBanus B Poccun B3anmozeiictere TOC u okpysKatotieii cpesibl OCHOBHBIE
Hanpas/ieHHsi CHIKeHHs BIOpocoB 1 copocoB TOC B okpykarotyio cpesy OcobeHHOCTH
SHepreTHYeCKUX TOMJIMB, OIpe/esisiiole SK0JIorMyeckre Xapakrepuctiki TOC.

Paspen 4. PaccenBanue BeIGPOCcoB B arMocdepe. PaccenBanve B arMocdepe BEIGPOCOB
3/1eKTPOCTaHLH. [JbIMOBBIe TPYObI (THUITbI M KOHCTPYKLK). MeToaMKa pacueTa pacCeMBaHuUst
Bpe/IHBIX BellleCTB ¥ BbIOOP ONTHMA/IbHOM BbICOTHI ABIMOBO# TPyObl. KOHTpO/E cocTaBa 1
KOHL|eHTPAL[H BPeZIHbIX BelljeCTB B YXOAALIMX ra3ax KOT/I0B (MeTO/bl KOHTPOJIS).
Apromartu3alysi KOHTPOJIS 3arpsi3HeHnH aTMocdepHoro Bosjyxa.
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Paspen 5. YnaBiuBaHue TBep/bIX BellleCTB U3 ABIMOBBIX Ir'a30B. XapaKTepHUCTHKH JieTyuel
30/1bl. OCHOBBI TEOPHH 30/10y/1aBTMBaHusl ((PPAKLIMOHHBIM COCTAB 30/Ibl YHOCA HEKOTOPhIX
TOIIMB; UMIIAKTOPBI [|/1s1 OTIPe/ie/IeHus JUCTIePCMOHHOIO COCTaBa 30/1bl; CTeNeHb y/1aBIuBaHUs
B anmaparax 30JI0y/1aB/IHBaHNs; BIUSHHUE 3/IeKTPUUECKOTO COMPOTHB/IEHHS Ha CTereHb
Y/aBIMBaHKSA B 371eKTPOQUIIBTPAX; BAUSHUE C/IMTIAeMOCTH, CMauuBaeMocTH, Hammure CaO B
30/1e Ha CTeleHb Y/IaBIUBAHUS; TIPOCKOK 30JIbI Uepe3 30/10y/I0BUTe/Ib; MTapaMeTp
30/10y/1aB/IMBaHust I1; 3aBUCHMOCTb CTeneHH NMPOCKOKA U Y/IaB/IMBaHUsl OT ITapaMeTpa
30/10y/1aB/IMBAHHS).

Paspen 6. TUNbI M XapaKTePUCTHKH 30/10y/I0BUTe/Iel. VIHepLIMOHHbIe 30/10y/I0BUTEH:
LIMIK/IOHBI; GaTapeiiHble LIMK/IOHBI (pacueT MHePLIMOHHBIX 30/10y/I0BUTeIeH). JKamto3uiiHbe
TIbI/IeY/IOBUTE/H, BUXPEBbIe MbIIey/IOBUTe/H, OTPaKaTe/lbHble MHEePLIMOHHbIE TbLIeYIOBUTEH,
POTaLMOHHBIE IbIIeyI0BUTeNU. MOKpbIe 30/10y/I0BUTE/N: LieHTPOOeXKHBIH CKpy66ep;
koaryssitop BeHTypu. PacueT MOKpbIX 30/10y/10BUTe/Nel. DneKTpoduabTpel. [IpuHLmn u
ocobeHHOCTH paboThl aeKTpoduIbTpa (Ha MpuMepe anmnapara Tina YT'). OneKTpo-huibTpsl
cepun OT'A (ropusoHTanbHbIN MoaudyKauuy A) 1 YB (YHUOULMPOBaHHBIH, BepTHKa/ILHBI).
Pacuet 31eKkTpounsTpoB. OCOGEHHOCTH YaBIMBaHUS 30/1bl C HeO/IarONPHUSATHBIMH
971eKTpohU3UUeCKUMY CBOMCTBAMH: XUMUUeCKHe MeTO/Ibl KOH/JULIMOHUPOBAHUS;
TemIiepaTypHbIi MeTO/] KOHAMLMOHMPOBaHHs; TeMIlepaTypHO-B/Ia)KHOCTHOE
KOH/JULIMOHUPOBAHKE; MeTO/, UMITy/IbCHOTO MUTaHWsl; MeTO/, MATaHMsI 3/1eKTpodHIbTpa
3HaKONepeMeHHbIM HarnpsKeHHeM; MeTOZ, Ipe/jBapuTeIbHON HOHM3aLKU. PykaBHble (GUIBTPEI.
TkaneBble GuabTphl. Kpatkue cBefenus 06 yaBmvBaHuM 307161 Ha MasyTHBIX TOC.

Paspen 7. MeToAbI M TEXHO/IOTHH OYMCTKH JbIMOBBIX I'a30B 0T OKCH/OB Cepbl H OKCHAOB
asora. Obue cBeieHus], OLjeHKA COKpAIL|eHNs BHIOPOCOB OKHC/IOB CEPbI C yUETOM MUPOBOTO
orbiTa. MeTozpl ¥ TEXHOIOTMH OYHCTKH JABIMOBBIX Ta30B OT OKCHJOB a30Ta.

Paspen 8. Vicnoib30BaHHe BOAHBIX PeCypCcoB 9HeprocucreMamu. CHCTeMBbI OXJTaXKeHHS
SHEProCcUCTeM: OXJIaXK/JArOLIKe TPY/ibl, TPOTOUHbIE BOAOEMBI, TPapHU CTOUHBIE BOJBI
SHEProCUCTeM M MX OUMCTKA.

Paspen 9. Bo3jelicTBHe s1/lepHOT0 TOIVIMBHOIO IIMK/Ia Ha OKpY)Xaloulyio cpegy. OxpaHa
OKpy’KatolL|eli cpe/ibl OT BpeHOTo Bo3zeiicTBust ADC. SepHbli TOIIMBHBIA LMK/ U ero
BO3zelicTBre Ha 6rocdepy. SAnepHoe TorMBo (061Me cBeaeHus). Pa/lnoakTHBHbBIE BellieCTBa,
obpasyroruecs npu pabore ADC. ['az006pa3Hble, )KHIKHE U TBEPAbIE OTXO/bI OT [IeHCTBHs
ADBC. Hopmb! pazuaijoHHoi Ge3onacHocty. Cuctemsl 3aut. ObecrieueHne paJidalidOHHON
6esoracHocTH 1pu aBapusix Ha ADC. OCHOBHbIE UCTOYHHKH PA/JUaLIAOHHOM OMACHOCTH TIPH
asapusix Ha ADC. [ToTeHnuanbHble aBapuiiHble cuTyaruu Ha ASC. IlocnencTBust
pajMaLMoHHol aBapun. Cpe/icTBa J10KaMM3aLuy aBapuid. CHCTeMbl aBTOMaTH3UPOBAHHOTO
KOHTpOJIs B paiione ADC. 3aMKHYTbIH siepHbIid LUK/ OcobeHHocTsb Benosipckoit ADC.

Paspen 10. JIuHeiiHble coopy)xeHus nepefauu sHepruu. TpyGornpoBogsl, JIMHAM
a/1ekTpornepesiau, Kanabl.

Paspaen 11. Micnosib30BaHue BOJHBIX PeCYPCOB /I/ISl O/TyYeHHsl SHEPryM.
T'uposneKkTpocTaHLMY Ha paBHUHHBIX peKax ['Mpos1eKTpocTaHLMK Ha FOPHBIX peKax
IIpunuBHbIe 31eKTpocTaHLy CpaBHEHHe CeTH MajlbIX THAPO3/IEKTPOCTAHLUH C OfHOM
6osbiuoit I'AC Mapoakkymynupytomiye I'OC.

Pa3spaen 12. ITonyuenue 3uepruu ot Berpa. Koncrpykimu BOC, npuHuun paboTs!
3aBHCHMOCTB BbIpaboTKK SHeprid BOC 0T CKOpoCTH BeTpa, He0OXOAUMOCTE pe3epBa
"0BbIYHBIX" 37IEKTPOCTAHLMI MUHMMaJIbHAst X ONTUMaJIbHasi CKOPOCTb BeTpa KoadduipeHt
WCTI0/Ib30BaHMs! BeTpa.

Paspen 13. ITosiyuenue 3Hepruu ot coaHKa. OcoGeHHOCTH BbIPabOTKH SHEPrun
conHeuHbIMH Gatapesivut. [1o/TyueHwe 3/1eKTPOIHEPTUH U TeMI0BoH sHepriu. Oco6eHHOCTH
KOHCTPYKLI conHeuHbIx Garapeiil. OfHOC/IOHBIe, MHOTOC/IOMHBIe 6atapen. KI1/I conHeyHbIx
Garapeii By(epHble HaKOIHTe/M SHEPTHH.

Paszpen 14. Bogopoanas sHepreTika. Crioco6bl nosmydyeHust Bogopoga Cxkuranue Bogopoza.
OcobeHHOCTh MH(BPACTPYKTYPBI /1S BOZOPOAHON SHepreTHKH. HeBO3MOXHOCTh
CII0/Ib30BaHMsl CYIIeCTBYIOLel HH(PPaCTPYKTypBI A5 MeTaHa TOI/IMBHbIE 371eMeHTbL.

Paspen 15. Hakonutenu sHepruu. HakonuTenu siekTpuyueckoid sHepruv Hakonurenn
Ter/I0Boi SHepriy HakonuTen MexaHUueCKoit SHepruu.

Paszzien 16. OnTUMHU3aLMsA CI0CO00B MO/IyYeHHs H NepeauH (TPaHCIOPTHPOBKH)
3Hepruu. Bribop, B 3aBHCUMOCTH OT YC/IOBHUH, ONTHMA/ILHOTO Criocoba (KoMOHHALH
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OKPY’KAIOLIYIO Cpefy.

CHOCOﬁOB) TI0/1y4Y€eHus], HaKOIJIEHUs U TlepeJjaur SHEPrUi C MUHHMMa/IbHbIM BO3JelCTBHEM Ha

Bcero 3a 9 cemecTp 144 51 17 34 93 100
Bcero no gMCHUIUINHE 144 51 17 34 93 100
3.2. AyAuTOPHBII NPaKTUKYM
Homep u
P Oo0neMm,
No HauMeHOBaHHe
TeMa NpaKTUYeCKOr0 3aHATHUS aya.
n/n pa3jena
JacoB
M CIUILTAHBI
[Tonsitue sHeprocucteM. Bo3elicTBre SHEProCHCTEM Ha OKPY/KarOIIyI0
1 cpeny. MecTo 5HeprocucTeM B 3arpsi3HEHUH OKPY>KaroLeil MpUpPOAHOM 0.8
Pasgen 1. C
penbl
OKoJjioruueckas
2 Bu/pl ¥ CrIoCoObI TIOTYYEeHHUS U TT€peauk SHepPIryu. 0.6
0e30macHOCTb — =
SHeprocucrem. Bo3peticTBue pa3iiuHbIx cngco OB TIO/TyUeHUs SHePTUU Ha
3 OKpY’Karolilyto cpeay. Bo3zelicTBue pa3nuuHbIX ClIOCOOORB Mepejaun 0.6
SHEpPIruM Ha OKPY>Karollyt0 Cpeay
4  |Paspen 2. OrnipesiesieHyie yriepoAHoro 6anaHca 1
I'nobanpHbIH - »
5  |gamanc yI/Iepoza. Tor/IMBHBIN LIUK/T ¥ €T0 TEXHOTEHHOE BO3JeMCTBYE Ha Cpealy 0OUTaHus 1
6 Posnb TernyiosHepreTrku Poccuu B 3arpsisHeHUU OKpYsKatolljeit cpefibl 0.5
7  |Pasgen 3. BzaumogeiictBue TOC u okpy»karolleil cpefibl 0.5
[TpupogooxpaHHbIe |OCHOBHBIE HATIPAB/IEHUS CHUKEeHHs BLIOPOCoB 1 copocos TOC B
8 0.5
TeXHOJIOTU Ha OKPY)Ka}OHJ"y}O Cpe ny
9 T3C. YTunu3saiys BHIOpOCOB METO/[OM 3aKauKy B TOJIIIY 3€MJIH. 05
OO6yCTpOKCTBO 30/100TBAIOB ’
10 PaccenBanuve B aTMocepe Ha pa3HbIX BbICOTax 0.25
11 IMpeobpasoBanue BpeAHbIX BbIOpocoB TOC B arMochepHOM BO3zAyXe 0.25
12 |pasgen 4 BausiHue BpefHbIX BEIOPOCOB 3ekTpocTaniui (SO2, NOX, TBepapIxX 05
ACT 2. 4acTHL]) Ha IPUPOLY )
3 PacceuBanue 6 025
BBIGPOCOB B [ bIMoBbIe TPYOBI (THITBI I KOHCTPYKLIVN) .
14  |ar™Mocdepe. MeToiKa pacueTa pacCerBaHUsI BPEIHBIX BEIIECTB U BLIOOD 05
OITHMAJIbHON BBICOTHI JIbIMOBOI TPYObI
15 KonTposb cocTaBa v KOHLIEHTPAL[MU BPeJHLIX BeIleCTB B YXOASILUX 0.25
rasax ’
16 orpefiesieHus1 AUCIIEPCUOHHOTO COCTaBa 30J1bl; CTeleHb y/aB/IUBaHUS B 05
armaparax 30/10y/1aB/IMBaHuUs ’
Pazgen 5.
B/IMSTHUE 5/IEKTPUUECKOr0 COMPOTUBJIEHHS Ha CTeleHb y/1aBIUBaHUS B
17  |YnaBnusauue 0.5
71eKTPOMUIBTPax
]_8 TBep,Z[])IX BEH.[ECTB H 0 5
W3 IBIMOBBIX Ta30B. MPOCKOK 30J1bl Uepe3 30/10y/I0BUTE/Ib; [apaMeTp 30J10y/1aB/IUBAHUS .
19 BIMSIHUE CIMIIaeMOCTH, cMadurBaeMocTd, Hanuure CaO B 30/1e Ha 05
CTeTeHb yJIaB/IMBaHUS ’
20 WHepiyoHHBIe 30/10y/10BUTEN 0.5
21 |Paspmen 6. Tumbl 1 |MOKpBIe 30/10y/I0BUTENN 0.5
22 |XapakTepUCTUKH  |DjeKTPO(UILTPhI 0.5
93 30J/IOyTIOBUTENEH. | YjapmBaHus 307161 C HEOIATOTIPUSTHBIMU 3/IEKTPO(MHU3HUE CKUMU 0.5
CBOMCTBaMH ’
Pazgen 7. Metoabl |TexHOMOTHM CepoOUUCTKH. MOKpBIE CITOCOOBI OUMCTKHU: OTTBLITHO-
U TeXHOJIOTUU 3KCriepUMeHTasbHasi ycTaHoBKa (O3Y) MOKpPOTo U3BeCTHSIKOBOTO
OUUCTKHM JBIMOBBIX [MeToza I'yOKuHCKOM TOLI; OIMBbITHO MPOMBIIILJIEHHAsT YCTaHOBKA I10
ra30B OT OKCHZIOB |aMMHAYHO-IIMK/IHUecKoMy MeTony (Joporobyskckas TOIT). Hekotopbie
Cepbl ¥ OKCUJIOB 3apy0e>kHbIe MeTO/Ibl “MOKPON” cepoouncTku: MeTo[ “Xemuko” (CIITA);
24 |a3ora. metof, «Caapbepr-Xensrep-JIypru» (CITTA); meTop, «XuTaum» 1
(Snmonus); metog pupmel «bu-modd» (Fepmanus); metos «Kuaydd-
Pecepu-Koprenb» (I'epmanust); 030HHBIN MeTo. [Tonycyxue (MOKpO-
Cyxue) MeTOJbl OUHUCTKU: MeTof, pupMbl « Hupo-Artomaiizep» (CIIA);
Metog “/Ipatinak” (ILIBerus). Cyxue MeTOZbI CEPOOUHUCTKHU: CyXOH
aATuTUBHBIN MeToz; MeTog “JIudak™
25 MeTozbl M TEXHOJIOTMH OUMCTKM ABIMOBBIX Ta30B OT OKCH/IOB a30Ta. 1
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O6mue cBesienus. I'azoda3znble (Cyxue) MeTOAbI IeHUTPAIUY ra3oB:
a/IcOpOI[HOHHbIE METO/IbI; BLICOKOTEMIIEPATYPHbIE HEKATATUTHUE CKUE
MeTO/Ibl; FeTepOreHHO-KaTaIuTUUeCKHe MeTO/bl (BLICOKOTEMIIepaTypHoe
KaTa/JIMTUUeCKoe BOCCTaHOBJIEHHE, Ce/IeKTUBHOE KaTaJIuThuyecKoe
BOCCTAHOB/IeHUe). BivsiHue KOHLIeHTpaLMK KMC/IOpOZa Ha CTelleHb
nipespateHust NO. Okuc/ieHre aMMUaKa M BOCCTaHOB/IEHUE OKCHA
a3oTa Ha BaHa/MHco/epkalteM Karanusarope. O6acTb MpUMeHeHHUsT
MeTog0B CKB Ha TOC. KOHCTpyKIUs peakTopa-Karaau3aropa.
[lepcriekTHBHBIE KaTann3aTopbl. DJKOHOMUUECKHe acrieKThbl MeTOZI0B
CKB. JKuzakodasHbie MeTO/IbI IeHUTPALIUU Ia30B (OKUCIUTE/TbHO-
abcopOIMoHHbBIe; aOCOPOIIMOHHO-OKUC/TUTE/IbHBIE; OKMCTUTE/THHO-
abCcopOIMOHHO-BOCCTAHOBUTE/IbHBIE; a0COPOIMOHHO-
BOCCTAHOBUTeJTbHBIE): HEPereHepaTUBHbIE MEeTO/Ibl; pereHepaTUBHbIe
MeTO/bI

PacuéT 1 BbIOOp CHCTeM OXJIaXKeHUsT BiusiHYe oxJiaxKJarolieli Bobl Ha

26 BOJI0eMbI BiinisiHMe cHCTeM OXJIaX/[eHUs Ha TIapHUKOBBIN 3 dekT 1
Krnaccudukanys crounsix Bog, TOC. Bmustaue crounbix Bog TOC (1
Pazpen 8. OT/Ie/IbHBIX 3arPsA3HUTEsEN) Ha TIPUPO/HLIe BogoeMbl. O6paboTKa
Hcnonb3oBanue COPOCHBIX BOJ BOZIOTIO/ITOTOBUTE/TBHBIX YCTAHOBOK. QUMCTKA CTOUHBIX
BOJHBIX PECYPCOB  |BOJI, CofiepsKalux HeTenpoayKThl. OUMCTKAa 0OMBIBOUHBIX BOJ

27 o 1

SHEProCUCTeMaMH. [TOBepXHOCTel HarpeBa KOIOB. OUKMCTKA CTOYHBIX BOZ, XUMUYECKUX
MIPOMBIBOK M KOHCEpBaLuu 00opyaoBaHus. O0e3BpeKUBaHUE CTOUHBIX
BOJ] CUCTEM TU/po30soyganeHrst. OuMCTKa CTOUHBIX BOZ, CEPOOYUCTHBIX
YCTaHOBOK

Pazgen 9.

Bo3peticTeue CHmxeHue BpeHbIX BbIOpoCcoB ADC. OUnCTKa BEHTU/ISIUOHHOTO

g [WAepHOro BO3/1yXa OT PaiM0aKTUBHBIX a3po3osieii. OUnCTKa CTOUHBIX BOJ. 7
TOTUTMBHOTO 1[UK/1a (O6paboTKa u yaneHue paJiMOaKTUBHBIX 0TX0/I0B. OIleHKa prcKa
Ha OKPY>KaloII[yl0 |0OpalleHus C paZIuOaKTUBHBIMUA OTXO/IaMH
cpepny.

Pazpnen 10.

29 JIuHeliHbIE Ocob6eHHOCTH BO3/IEHCTBUSA TUHEHHBIX COOPY)KEHHI Ha OKPYKAIOIIIYFO 9
COOpPY>KeHHUs cpeny ¥ Criocobbl MUHUMU3ALIMK BO3/I€HCTBUS JIMHEHHBIX COOPY>KeHUH
repejiauy SHeprum.

Pazpen 11.
Wcnons3oBanue

30 |[BomHBIX pecypcoB |(Komruiekc Bo3zelcTBUs ruipocoopyskeHnii Ha OOC 2
[LJIS1 TIOJTy YeHUsT
SHEpPruMu.

31 |Paspen 12. Konctpykimu BOC 1
[Tonyuenue

32 SHEpPIUH OT BeTpa. Omnpenenenye BeipaboTKy 3Heprur BOC B ob1ield sHeprocucreme 1

33 Paspen 13. Onpepenenve focTynHoOM sHeprun. OnpesiesieHye MIoLaAnd 1
[Tonyuenue 3aHUMaeMOU CO/THeUHBIMH DarapesiMu

34 |3Hepruu oT Co/MHUA. OnpejesieHre HUI UCIIO/Ib30BaHUsI COJTHEUHOU SHepruu 1
Pazpen 14.

35 |BogopopHas KoHCTpyK1MY TOM/IMBHBIX 3/1EMEHTOB 2
JHepreTHKa.

36 |Pa3zmen 15. IIpyHIMIBI U KOHCTPYKLIMM HAaKOIJIeHUS SKJIeKTUYeCKOW SHepruv 1

37 Hakomnuresun HpHHm:mbI 1 KOHCTPYKITMM HaKOTJIeHUSI MeXaHU4ueCKOU TeTJIOBOM U T.II. 1
SHEPrun. SHepruu
Pazpen 16.

OnTuMu3zanus
criocoboB BrI160p, B 3aBUCHMOCTH OT YC/IOBHH, ONTUMAIBHOTO CIIOCo0a

38 |monyueHus u (xoMOMHAIMKU CIIOCOOOB) TIO/TyUeHHs], HAKOTIEHUS U Tiepe/jauk SHeprum ¢| 4
nepefadyu MUHHUMaJ/IbHBIM BO3eMCTBHEM Ha OKpPY’KaloIllyIo Cpesly
(TpaHCIIOPTUPOBKU)

SHEeprum.
Bcero 3a 9 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
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Ne Oo0nemMm,
. Homep 1 HauMeHOBaHUe pa3jesa AUCHUILIMHbI Cojepxanue yue0HOro 3a/jaHus 4aCoB
1 AHanu3 1eKLMOHHOTO MaTepurara. 2
2 N3yuenue pekoMeHAyeMbIX ?
Pazpen 1. Okonoruueckast 6e30MacHOCTb SHEPTOCUCTEM. [UCTOYHMKOB TI0 TeMe paszeJia.
3 [ToaroToBKa K ayJUTOPHOMY 9
MPaKTUKyMY.
4 AHanu3 NeKIMOHHOTO MaTepurara. 2
5 N3yueHne pekoMeHAyeMbIX ’
Paszen 2. T'nobanbHeI GamaHe yriepoga. HWCTOYHUKOB I10 TeMe pasje’a.
6 IToaroroBka K ayJUTOPHOMY 2
TPaKTHUKYMY.
7 AHanus 1eKLMOHHOT0 MaTreprara. 2
8 [ToaroToBKa K ayJUTOPHOMY 2
Paspen 3. Ilpupopooxpanssle TexHooruu Ha TOC. [IPaKTUKYMY.
9 N3yueHre pekoMeHAyeMbIX 1
HMCTOYHUKOB IO TeMe pasjera.
10 AHanu3 1eKLMOHHOTO MaTepurara. 1
1 W3yuenne pekomeHAyeMbIX 1
Paszen 4. PaccenBaHue BLIOPOCOB B aTMOChepe. MCTOTIHMKOB T10 TEME pasie/a.
12 IToaroroBka K ayjJUTOPHOMY 2
MPaKTUKyMY.
13 Pabora Hag [13. 3
14 AmHnanu3 eKIIMOHHOTO MaTtepuara. 1
15 |Pa3pmen 5. YnaBinvBaHKe TBep/bIX BelleCTB U3 [JbIMOBBIX VI3yuerne peKoMer/lyembix 2
2308, HWCTOYHMKOB I10 TeMe pasfe’a.
16 IToaroroBka K ayjJUTOPHOMY 2
MPaKTUKYMY.
17 AHanus 1eKLXOHHOI0 MaTeprasna 2
18 5 N3yueHre pekoMeHAyeMbIX 2
Pasgen 6. Tumnel ¥ xapakTepUCTUKU 30/10yJIOBUTEIEN. HMCTOYHUKOB I10 TeMe paszera.
19 [ToaroToBka K ayJUTOPHOMY 2
MPaKTUKYMY.
20 AHanu3 1eKIMOHHOT0 MaTepuasna 2
21 |Pa3gen 7. MeToabl ¥ TEXHOJIOTUM OUHMCTKH JIMOBBIX E;f;:;}?;ﬁ;K AyAMITOPHOMY 2
rasoB OT OKCHU/IOB CEpPbI U OKCU/IOB a30Ta.
29 N3yueHre pekoMeHAyeMbIX 2
HMCTOYHUKOB I10 TeMe pasze’ia.
23 AmHanus JeKLIMOHHOI0 MaTeprasna 2
24 |Paspen 8. Vcrmonb3oBaHre BOAHBIX PECYPCOB V3yuerie pekoMer/lyembix 1
SHEDTOCHCTEMAMA, HWCTOYHUKOB I10 TeMe pasjera.
75 IToaroroBka K ayjJUTOPHOMY 2
[PaKTHUKYMY.
26 AHa/u3 JIeKLJMOHHOI0 Marepuasa 2
27 |Pa3men 9. Bo3zelicTBue epHOTO TOTUIMBHOTO UK/ Ha VI3yueHUe DeKOMeH/lyeMbix 1
OKDYKAIOLLYO CDEY. HMCTOYHUKOB I10 TeMe pasje’a.
28 [ToaroToBka K ayJUTOPHOMY 2
MPaKTUKYMY.
29 [ToaroToBka K ayJUTOPHOMY 2
[PaKTUKYMY.
30 Pasgen 10. JIvHeliHble cOOpy>KeHUs Mlepefiauyl SHepruu. |/3yueHue peKoMeHJyeMbIX 1
HWCTOYHUKOB I10 TeMe pasze’a.
31 AHanu3 1eKLMOHHOT0 MaTepuasna 2
32 |Pa3gen 11. icionb30BaHUe BOAHBIX PECYpPCOB [/Ist AHanus 1eKMOHHOI0 MaTeprasna 2
33 TOMy4eHNs SHeprun. W3yueHre peKOMeHAyeMbIX 1
HWCTOYHUKOB IO TeMe pasjera.
34 [ToaroToBka K ayjJUTOPHOMY 2
9 24515




MPaKTUKYMY.
35 AHanu3 1eKUMOHHOT0 MaTepuasna 2
36 N3yuenne pekoMeHAyeMbIX ’
Paspen 12. [losyueHvie 3Hepruu OT BeTpa. HMCTOYHUKOB I10 TeMe pasjesa.
37 IToaroroBka K ayjJUTOPHOMY 2
MIPaKTHKYMY.
38 AmHanus 1eKIMOHHOI0 MaTeprasna 2
39 N3yueHne pekoMeHAyeMbIX 1
Paszpen 13. [TonyuyeHre 3Hepruu OT COJIHLIA. HWCTOYHHKOB MO TeMe pa3jesna.
40 IToaroToBka K ayJUTOPHOMY 2
[PaKTHUKYMY.
41 AHanu3 1eKLXOHHOTO MaTepuasna 2
1 W3yueHre pekOMeHAyeMbIX 1
Pa3zpen 14. BogopoznHas sHepreTuka. HWCTOYHMKOB I10 TeMe paszena.
13 [ToaroToBKa K ayJUTOPHOMY 2
MPaKTUKyMY.
44 AHnanu3 eKIMOHHOTO MaTtepuasa 2
W3yueHne pekoMeHAyeMbIX
45 Pazpen 15. Hakonurenu sHepruu. HWCTOYHHMKOB 110 TeMe pa3zjeia. 2
46 IToaroroBka K ayjJUTOPHOMY 2
TIPaKTHKYMY.
47 N3yueHue pekoMeHAyeMbIX ?
HWCTOYHUKOB I10 TeMe pasfe’a.
48 Paszzen 16. OnTumu3aius crocoboB MoaydYeHus U IToaroroBka K ayiUTOPHOMY ?
repefauM (TpaHCIOPTHPOBKH) SHEPIUH. [IPaKTUKYMY.
49 IToproroBka K 3K3aMeHy 4
50 AHanu3 1eKUMOHHOT0 MaTepuasa 2
Bcero 3a 9 cemectp 93
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJAE/IN CEMECTPA
12| 3 4 |5| 6 7 |18/ 9 10 | 11 | 12| 13 (14 |15| 16 | 17
9 oC | O3 Op | OC OoC | OP | OC oC ap | OC

YcnoBHbIe 0003HAYEHUS:
o [IP — auarHOCTHUECKasi paboTa;
e OC — yCTHBII ONPOC CTY/IEHTOB;
e 13 — njomailiHee 3aiaHue.

Tekyuid KOHTPO/Ib YCIIeBAaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BpEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:

[IMarHoCTUYeCKasi pabora;
YCTHBIN OMPOC CTYJEHTOB;
JloMallHee 3a/laHue.

HPOME)KYTO‘IHBH dTrTecTalus ITPpOBOAUTCA B (l)OpMaXZ

5K3daMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. B. ®ponos, T. H. bakaesa. . be3onacHocTs xu3HegesTensHoCTH. Oxpana Tpyga. Pocros v//1:
®enukc, 2005, 600 3k3.
2. A. T. BetomkuH. . TexHHuueCKre Cpe/iCTBa UHXeHepHOU 3konoruu. CaHkT-ITeTepOypr: Jlanb, 2022, 1.
pec.
3. A. T BetorikuH. . OCHOBBI ITPOLIeCCOB WHXKeHepHOM 3KoJioryu. Teopusi, mpuMepkl, 3agaui. CaHKT-
IMetepbypr: Jlanb, 2022, 371. pec.
4. A. T. BerowkuH. . IlykeHepHas 3amuta BogHou cpenpl. CaHkT-IletepOypr: Jlanb, 2022, 371. pec.
5. A. T. BetomkuH. . OcHOBbI uHXeHepHOU 3konoruu. CaHkT-IleTepOypr: Jlanb, 2021, 371. pec.
6. B. B. Xopocos. . CripaBouHbIe JjaHHbIe [/ pacuéTa conmHeuHol 6arapeu (BC) u akkyMynisiTOpHOM
Garapeu (AB). CII6.BI'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2013, 371. pec.
7. B. K. Cbicoes, K. M. ITuuxazagze, I1. A. I'petnnos. . CoHeuHble KOCMHAYECKHE 3/IeKTPOCTAHIMK: TIyTU
peamuzauuu. M.: MAU-TTPUHT, 2013, 10 3k3.
8. I M. Knoppusr, 1. M. ®agun, B. H. Cuzopos. . CipaBouHas KHAra [1/151 [IPOEKTHUPOBaHNUs
ssekTprueckoro ocseijerus. CI16.: Dueproaromusiar. CaHkt- [Tetep6ypr. oTa-Hue, 1992, 13 k3.
9. JI. M. Kansirun, B. B. Xogocos. . ConHeuHas goTosiekTpuueckas cucrema. CI16.6T'TY "BOEHMEX"
uMm. 1. ®. YcruHoga, 2020, 17 3ks.
10. H. T". 3anbko, K. P. Manass, O. H. Pycak. . be3onacHocTs »usHeaearenbHoCTH. CaHKT-ITeTepOypr:
Jlanb, 2022, 351. pec.
11. I1. I1. Kykun, B. JI. Jlanun, H. JI. IToHomapéB. . be3omnacHOCTb )Xu3HeesTe/IbHOCTU. be3ornacHoCTe
TEeXHOJIOTUUECKHX TMPOLIeCCOB M NPoM3BOoACTB. OxpaHa Tpyza. M.: Beiciias mkona, 2007, 447 3k3.
12. P. A. sIHCoH. . Teopus uzieanbHOTO FOPHU30HTAILHO-0CEBOTO BeTPOJBUraresisi B CBOOOZHOM
atMocdepHoMm 1oToke. M.: 3a-Bo MI'TY um. H. 3. Baymana, 2005, a51. pec.
13. P. B. Paguenko, A. C. MokpyiiuH, B. B. Ttonbma. . O611ast SHepreTHka: BoJOpo/, B SHepretrke. Mocksa:
HOpaiit, 2020, 351. pec.

5.2. [lorionHUTeIbHAs IUTepaTypa Mo JUCLUIIIUHE:

1. B. H. BykoB, A. M. BponnukoB, U. ®@. 'amatoHOB. . YTipaBieHue U30bITOYHOCTHIO TEXHUUECKUX CHCTEM.
leneprpoBaHue anbTepHATUBHBLIX KOHpUrypauuid. M.: M3a. nom Akagemun um. H. E. XKykoBckoro,
2021, 2 3x3.

2. K. B. Be3pyuko, B. ®@. T'aiigykos, C. B. I'youH. . Co/HeuHble OaTaper aBTOMaTUYeCKUX KOCMUUECKUX
anmaparoB (KoMIioHOBKa Ha KA, KOHCTPYKI[HUS Y3/I0B, IPOEKTHPOBOUHBIE pacuéThl). XapbKoB: M34-B0
XAWN, 2011, 2 5ks.

5.3. [lepuognueckue U3gaHust:

1. EcTecTBeHHbIe U TeXHUUECKUE HayKU;
2. DHeprocbepe>keHue.

5.4. TlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHHUKAIIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHMsI TUCLIUTITVHBI, 3/IeKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. http://library.voenmeh.ru — ®ynziamenransHas 6nbmuoreka BI'TY «BOEHMEX» um. I.®. YcTUHOBS;

2. https://e.Janbook.com — OBC JlaHs;

3. https://ibooks.ru — 3BC A#OyKc.py - 3T0 000N BEIOOP aKTyabHOM IUTepPaTyphl 15 Balllei
OUOMMOTeKH B 3/IEKTPOHHOM BUJE;

4. http://tnt-ebook.ru — TNT-EBOOK - DnekTpoHHO-0Mb/IMOTeYHast CUCTeMa;

5. https://www.youtube.com/watch?v=043GIAbXnPM&list=PLgpg4h6 AVo5molDKo-
wR99QDpzJ1Wj9Ux&index=1&t=29s&pp=iAQB,;

6. https://urait.ru — O6pa3oBarenbHas ratdopMa «HOpaidT». [Isi By30B U CCY30B..

CoBpeMeHHbIe MTpoQecCHOHabHBIE 0a3bl JaHHBIX:
1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3iekTpoHHast 6ubmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro doHzia
dbyHIaMeHTabHBIX UCC/IeI0BaHHI.
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VHbopMalLMOHHBIe CITPaBOUHbIe CCTEMBI:
1. Texakcrept — MH(MOPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HOpMbl, MpaBuia, CTaHAapThI
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoM renepanyu BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nvHGOpMaLMOHHEBIN TOPTas MPABOBOI WHGOPMALIUH.
5.5. IIporpaMMHOe obecrieueHue:
He TpeOyeTcsi.

5.6. MlHdopMalioHHbIe TEXHOJIOTUH:

B3auMmoyielicTBre ¢ obyuaronumucs nocpencteom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTUHORBA.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. IlpoekTop;
2. AyauTopusi ¢ UMC/IOM NT0CaZI0YHBIX MECT He MeHbIIle KOJIMYeCTBa 00yJaroIuxcsl.

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTelbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
BE30OIIACHOCTb SJHEPTOCHUCTEM

AnHoTanusa paboueii nporpaMMsl

Ouctiurinia BE3OITACHOCTB  3JOHEPTI'OCUCTEM  sprisieTcs  JUCLUIVIMHOM — YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIEHWI 0O/i0ka 1, MporpaMmbl TOATOTOBKH 10
Hanpasnenuto 20.04.01 TexHocepHas 6e3onacHocmb. [JUCLATIIMHA peanu3yeTcs Ha ¢akynsrete E Opyxue u
cucrembl Boopyxenusi BI'TY "BOEHMEX" wum. [.®. YcrunoBa kadeapoit E5 3SKOJIOTUA U
MMPOM3BOACTBEHHAS BE3OITACHOCTD.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1.1 criocobHOCTh OCYIIeCTBAThL KOHTPOJIb BBITIOJTHEHKS B OPraHW3al[uy TpeboBaHUM B 06/1aCTH OXpaHbI
OKpY’KarolIleit cpesibl ¥ 00ecrieueHns SK0I0rnyecKoii 6e301acHOCTH.

CopiepkaHue JMCIMIUTMHBI OXBaTbIBaeT KPYr BOMPOCOB, CBfI3aHHBIX C PACCMOTPEHMEM OCHOB YCTPOMCTBa,
MPOEKTUPOBAHUs U 0becrieueHUss MUHUMH3ALIMK BO3/IEHCTBUSI HA OKPY’KAIOIIYI0 CPey CUCTEM IIOTyueHus,
nepe/iaud U UCIO/b30BaHUsA SHEPTHUU Pa3/IMYHOTO THTA MPOU3BOJMMON U UCTIO/IB3YeMOH B MPOMBIILIEHHOCTH.
OTpac/ib HepreTHKU ABAeTCs (PyHZAMEeHTOM BCEro HApOJHOTO X03HCTBA U €r0 SKOHOMMKH, a SKOIOTHS — 3TO
YaCTh SKOHOMUKH.

B cBsA3u C TeM, UTO MO/JyuyeHHe SHEPTrHU BhI3bIBAET BO3ZEHCTBHME HAa OKPYIKAMOILI[YIO TPUPOLHYIO Cpeny,
COOTBETCTBEHHO, HENOCPEACTBEHHO CBSI3aHO C  JKM3HE[EeSITeNbHOCTbIO  UeliOBeKa, OueHb  BaKeH
npodeccroHabHBIN MOAX0/ K 3TUM BompocaM. K cokasieHuto, pasiuuHble 00IeCTBEHHbIE OPraHU3al[UU C
pa3HOI CTereHbto MpodeCcCHOHANTBLHOM MOATOTOBKY MPU3BIBAIOT OIPAHUUMTL TEXHOT€HHYIO [eTe/TbHOCTh, UTO
SIKOOBI 03/I0POBUT OKPY>KAKOIIYI0 CPejly.

BaxkHeiel 11e/1bi0 JUCIUTUIAHBI IBJIIETCS TIOHUMaHKHe TTyOWHHBIX MPOI|eCCOB Pa3BUTHS TEXHOJIOTHH, 3HAHHE
MEXaHH3MOB W TIPUUWH BPeJHOTO BO3[EMCTBHS pe3y/IbTaTOB TEeXHOIeHHOH [AesATeJbHOCTH W CBeJeHHe HX
BPE/IHOTO BO3/IEHCTBUSI HA OKPYIKAIOLIYIO0 Cpely K MUHUMYMY.

3asaua mpodeccroHaNbHOM TOATOTOBKM COCTOMT B HW3YUeHWH TyTeH pa3BUTHUS HAyUYHO-TEXHUUECKOTO
nporpecca 6e3 ero BpPeAHOrO BO3[EMCTBUSI HAa OKPY)KAIOIIYI0 CPeIy, UTO /IaéT BO3MOXXHOCTh B IHEPIeTHKE
co3zaBath 9KojOrMUeckr uucThle TOC W TOIUIMBOMCIIONB3YIOIME YCTAHOBKM, 0e30MacHble yCTaHOBKH
WCTIONBb3yIoIIe  BO300HOB/IsSieMble  WCTOYHWMKM — 3Heprud. IIpodeccroHambHOe  3HaHHE — TEXHOJIOTHH
MTPOM3BO/ICTBA MEKTPUUECKOIN 1 TeIJIOBOW SHEPTHH T03BOJIIET CBECTH K MUHMUMYMY BDeIHOE BO3ZlefiCTBHe Ha
okpyKatoiyto cpeny. Crofja OTHOCSTCS M TE€XHOJIOTHYECKHE CIIOCOObI CHYIKEHHsI BPEJHOTO BO3/EMCTBUS 3a
CUeT OpraHU3aliK MPOLIeCCOB TOPEHHs], CTIOCOObI OUMCTKK ra30B, HOBbIE SKOJIOr0CcOeperaroifie TeXHOJOTHU 1
arraparkl.

Bce 3TO B KOMIUIEKCe peann3yeTcsi B yCTaHOBKAX C G@30TXOJHbIMH TEXHOJIOTHUSIMH U MUHUMAJ/IbHBIM YPOBHEM
BpPeJHOTO BO3JEWCTBHS B COOTBETCTBUM C COBPEMEHHBIMH CAaHUTAPHO-TEXHUUYECKMMH TpeOOBaHUAMH I10
YPOBHIO ye/IbHBIX BHIOPOCOB ¥ COPOCOB.

Llesb mpeayiokeHHOTO Kypca M COCTOUT B 0OyueHHM CTyfeHTa NpodeCcCHOHaNIbHOM OL|eHKe YPOBHS BPEAHOTO
BO3/eHCTBUS U CII0C0OaM ero MUHUMH3ALIMK TIPU TIPOM3BO/ICTBE SHEPTHH.

[TporpamMmMoit AUCLMTIIMHBI TIPeyCMOTPEHHI CleiyIolijie BUABI KOHTPOJIS:

TeKyIuii KOHTPOJ/Ib YCIIEBAéMOCTH CTY/€HTOB TIPOBOJUTCS B [IUCKPETHBIE BDEMEeHHbIE HHTePBA/IbI B
crenyommx popMax:
e UArHOCTUYECKas pabora;
*  YCTHBIH OMPOC CTYAEHTOB;
e /IOMallIHee 3a/laHue.

HpOME)KYTO‘lHaH dTTeCcTalud IMMpOBOAUTCA B Cl)OpMaX:
¢ DK3dMeEH.

O611as  TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMOW JUCIUIJIHHEIL

TpeyCMOTPeHbI JIeKIIMOHHbIe 3aHATHS (17 u.), mpakTtuueckue 3aHsATHS (34 W.), camocTosiTeslbHast paboTta
ctyzaeHTa (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
BE30OIIACHOCTb DJHEPTOCHUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBaHue PexoMeHIVeMast THTenarvna TpyRoeMKOCTB,
paboThI v patyp Jac.
Pazgen 1. JkosiornyecKas 0e30MacHOCTb IHEPTOCUCTEM.
AHanu3 H. I'. 3anbko, K. P. Manass, O. H. Pycak. . be3onacHocTts
JIEKLINOHHOT'O xu3HezesTennbHOCTH: CaHkT-IleTepOypr: Jlans, 2022 (7, 15-16) 2
Marepuasa. I1. I1. KykuH, B. JI. Jlanun, H. JI. [ToHomapéB. . be3onacHoCTb
N3yuenue JKU3HeJesiTeIbHOCTH. be3omacHOCTb TeXHOIOruueCKUX MpoLeccoB U
pPEKOMeHAyeMbIX ripousBoAcTB. OxpaHa Tpyza: M.: Breiciuias 1mikosna, 2007 (3-4) 7
WCTOYHUKOB TI0 A. B. ®ponos, T. H. bakaeBa. . be3ornacHOCTb XU3HeesATeTbHOCTH.
TeMe paszerna. Oxpana Tpyza: Pocros v/[1: ®enukc, 2005 (1-2)
IToAroToBKa K I. M. Knoppusr, U. M. ®agun, B. H. Cugopos. . CripaBo4yHast KHATa
ayIUTOPHOMY TSI TIPOEKTUPOBAHUS 3/ieKTprudeckoro oceelrjedus:: CIT6.: )
TIPaKTHKYMY. Oueproaromuzar. CaHkT- [TetepOypr. ota-Hue, 1992 (1-8)
Wroro no pa3geny 1 6
Pa3zpen 2. I/io6anbHbINH 0a/IaHC yriepoja.
Amnanus
JIEKLIMOHHOTO 2
MaTepuaa. A. B. ®ponos, T. H. bakaesa. . be3onacHOCTb Xu3HeAesTeTbHOCTH.
Viayerme Oxpana Tpyza: Pocro v//]: @enukc, 2005 (1-2)
DEKOMEHTyEMBIX H. I'. 3anbko, K. P. Manasn, O. H. Pycak. . be3onacHocTb
HCTOUHNKOB 10 xxusHegestenbHocTy: CaHkT-ITeTepOypr: Jlanb, 2022 (7, 15-16) 2
Teme paszena I1. I1. Kykun, B. JI. Jlanun, H. JI. [ToHomapés. . be3onacHOCTb
. JKU3He[esITeIbHOCTU. be3omnacHOCTb TeXHOMOruueCKuX MpoLeccoB U
Toaroroeka K npousBofcTB. OxpaHa Tpyza: M.: Beicuias mikona, 2007 (3-4)
ayIUTOPHOMY 2
TPaKTUKyMY.
Wrtoro no pasgeny 2 6
Paspen 3. IlpupogooxpaHHbie TexHos10ruM Ha TOC.
AnHanus
JIEKLIMIOHHOTO 2
MaTepuana. A. B. ®ponos, T. H. bakaesa. . be3onacHOCTb XKU3HeAEeATETbHOCTH.
TToAroToBKa K Oxpana Tpyza: Pocroe v/[1: ®enukc, 2005 (1-2)
AyHTOPHOMY I1. T1. Kykun, B. JI. Jlanun, H. JI. [Tonomapés. . be3onacHOCTb 9
HpaKTHKYMY JKU3He[esiTeIbHOCTU. be3omacHOCTb TeXHOIOruueCKUX MpoLeccoB U
: nipousBoAcTB. OxpaHa Tpyza: M.: Briciuas 1mikona, 2007 (3-4)
Wzyuenne H.T. 3anbko, K. P. Manasn, O. H. Pycak. . BesonacHocTs
PEKOMEH/YEMBIX xusHegeaTensHoCTH: CaHkT-ITetTep6ypr: Jlanb, 2022 (7, 15-16) 1
HMCTOYHUKOB 10
TeMe pazzerna.
Wroro no pa3zeny 3 5
Pa3pen 4. PaccenBanue BHIOPOCOB B aTMoc(epe.
AHanu3 H. I'. 3anbko, K. P. Manags, O. H. Pycak. . be3onacHocTtb
JIKLJUOHHOT'O xu3HeesitennbHOCTH: CaHKT-IleTepOypr: Jlanb, 2022 (7, 15-16) 1
Marepuasna. A. B. ®ponos, T. H. bakaeBa. . be3onacHOCTb XU3HeAesATeTbHOCTH.
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N3yuenue Oxpana Tpyza: Pocto H/[1: @enuxc, 2005 (1-2) 1
PeKOMeHyeMbIX I1. T1. Kykun, B. JI. Jlanun, H. JI. [Toromapés. . be3onacHOCTb
HMCTOYHUKOB T10 JKU3He|esiTe/IbHOCTU. be30macHOCTh TeXHOIOrnue CKUx IpoLeccoB U
TeMe paszeJa. nipou3BoAcTB. OxpaHa Tpyza: M.: Briciuas 1mikona, 2007 (3-4)
IToaroroBka K
ayUTOPHOMY 2
MPaKTUKyMY.
Pabora Hag [13. 3
Wrtoro mno paspeny 4 7
Paspgen 5. YiaBiuBaHue TBep/bIX BellleCTB U3 AbIMOBBIX ra3oB.
Amnanus
JIEKLIMOHHOT'O 1
MaTepuaa. A. B. ®ponos, T. H. bakaesa. . be3onacHOCTb XU3HeAesATeTbHOCTH.
Vayuenne Oxpana Tpyza: Pocro v//]: @enukc, 2005 (1-2)
I1. T1. Kykun, B. JI. Jlariun, H. JI. IToHoMapéB. . be3onacHoCTb
peKOMeHJyeMbIX
HCTOUHMKOB 110 JKU3He[esITeIbHOCTU. be30nacHOCTb TeXHOIOruueCKux MpoLeccoB U 2
TeMe paszena rpou3Bo/cTB. OxpaHa TpyAa: M.: Beicimas mkosa, 2007 (3-4)
. H. I'. 3anbko, K. P. Manags, O. H. Pycak. . be3onacHocTtb
IloAroToBKa K >xusHegesTensHOCTH: CaHKT-IletepOypr: Jlans, 2022 (7, 15-16)
ayJUTOPHOMY 2
TPaKTHKYMY.
Urtoro no pasgeny 5 5
Paszpaesn 6. Tunbl ¥ XapaKTepUCTHKH 30/10y/10BHTeIeH.
AHanus
JIEKLIMIOHHOTO 2
Marepuasa
N3yuenue
pPeKOMeHyeMbIX A. T. BeromkuH. . TexHrueCKye Cpe/iCTBa MH)KEHEPHOMN SKOIOTUU: 2
HWCTOYHUKOB I10 Cankr-TTetepOypr: Jlanb, 2022 (2-6)
TeMe pazzerna.
IMogroroBka K
ayJUTOPHOMY 2
MPaKTHUKYMY.
Wrtoro mno paspeny 6 6

Pa3nen 7. METOJI[LI H TEXHO/IOTUM OYUCTKHU ABIMOBLIX I'd30B OT OKCH/IOB C€PbI U OKCH/I0B d30Ta.

Amnanus
JIEKLIMOHHOT'O 2
Marepuasa
IMogroroBka kK
ayUTOPHOMY A. T. BeroiukuH. . OCHOBBI MPOLIeCCOB UHKeHepHOU 3kosioryu. Teopus, 2
[IPaKTUKYMY. nipuMepsl, 3agaun: CaHkr-IletepOypr: Jlanb, 2022 (1-5)
N3yuenue
pPeKOMeH/yeMbIX 7
HICTOYHUKOB I10
Teme pasfiena.

Uroro no pa3peny 7 6

Pa3pen 8. icniosib30BaHue BOJHBIX PeCypCOB SHEProcucTeMaMH.

AHamus
JIEKLIMOHHOTO 2
MaTepuasa
Nsyuenne
PeKOMeH/IyeMbIX A.T. BeroukuH. . IHykeHepHas 3aiuTa BogHOW cpefibl: CaHKT- 1
HCTOYHUKOB I10 [TetepOypr: Jlanb, 2022 (1-5)
Teme pasjea.
IMogroroBka k
ayUTOPHOMY 2
[IPaKTHUKYMY.

Wrtoro no pasgeny 8 5

Pazpen 9. Bo3aelicTBMe s{epHOr0 TOIUIMBHOIO I[UK/IAa HA OKPY)KaOLIYI0 CPeAy.
Ananus A. T. BerowkuH. . OCHOBBI UH)KeHepHOU 3Konoruu: CaHkT-IletepOypr: 2
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JIEKI[MOHHOTO Jlanb, 2021 (4-7)
MaTepuasna
N3syuenne
pPeKOMeH/yeMbIX 1
VICTOYHUKOB 110
TeMe pa3fena.
IMogroroBka k
ayUTOPHOMY 2
MIPaKTHKYMY.
Wroro o pasgeny 9 5
Pazaen 10. /IuHeliHbIe cOOPY)XKeHH Nepejjaull SHepruu.
IToaroroBka K
ayUTOPHOMY 2
MIPaKTUKYMY.
N3yuenue
peKOMeHAyeMbIX A. T. BerowkuH. . OCHOBBI UH)KeHepHOU 3Konoruu: CaHkT-ITeTepOypr: 1
HMCTOYHHKOB TI0 Jlans, 2021 (1-5)
TeMe pasfiena.
Ananus
JIEKLIMIOHHOTO 2
Marepuasa
Uroro no pasgeny 10 5
Paspen 11. Mcnosib30BaHue BOAHBIX PECypPCOB /AJIsl IIO/IyYeHUs1 JHepruu.
AHanmus
JIEKLIMIOHHOTO 2
Marepuasna
Nsyuenne
peKOMeHIyeMbIX A.T. BeroukuH. . IHykeHepHas 3aiuTa BogHOW cpefibl: CaHKT- 1
HWCTOYHUKOB T10 IetepOypr: Jlans, 2022 (1-6)
TeMme pasfena.
IMogroroBka k
ayIUTOPHOMY 2
TIPaKTHKYMY.
Wroro no pasgeny 11 5
Paspen 12. [TosryueHue SHepruu oT BeTpa.
Ananus
JIEKLIMIOHHOTO 2
Marepuasa
I[:Ef;we;?;yemmx P. A. flucon. . Teopus nzeanbHOro TOPU30HTa/IbHO-0CEBOI0
MCTOUHIKOR 110 BeTpoZBUrare/isi B cB0OOOAHOM arMocdepHoM rotoke: M.: Vza-so MI'TY 2
uM. H. D. Baymana, 2005 (1-5)
TeMe pasfiena.
IToaroroBka K
ayJUTOPHOMY 2
MIPaKTHKYMY.
Wroro no pasgeny 12 6
Paspen 13. ITosryyeHue 3Hepruu oT COJIHILA.
AHau3 JI. 1. Kansarun, B. B. Xogocos. . ConHeunast ()OTO3/1eKTprUyecKas
JNIEKLIAOHHOTO cuctema: CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHosa, 2020 (2-4) )
MaTtepuaa B. K. Ceicoes, K. M. ITnuxazggse, I1. A. I'permnsios. . Co/HeyHble
KOCMUUECKHE 371eKTPOCTaHLMHU: MyTH peanusauuu: M.: MAU-TTPUHT,
N3yuenme 2013 (1-5)
peKoMeH1yeMbIX B. B. XogocoB. . CripaBouHbIe /IaHHbIE /11 pacyéTa COTHEUHOU baTapen 1
HCTOYHHKOB TI0 (BC) u akkymynsitopHoii 6atapeu (AB): CII6.BI'TY "BOEHMEX" nm.
TeMe pazzerna. O. ®. YctuHoBa, 2013 (1)
K. B. Be3pyuko, B. ®. T'aiigykos, C. B. I'youH. . ConHeunsie 6atapen
TTogroroeka K aBTOMaTHUeCKMX KOCMUUECKHUX armaparoB (KOMIIOHOBKa Ha KA,
dyUTOPHOMY KOHCTPYKLMsI Y3/I0B, IPO€KTUPOBOUHLIE PacuéThl): XapbKoB: V31-B0 2
MIPAKTHKYMY. XA, 2011 (1-3)
Uroro no pasgeny 13 5
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Paszgen 14. BogoposHas 3HepreTuka.

AHanus
JIEKI[UOHHOTO 2
Marepuasa
N3yueHnue
pPeKOMeH/lyeMbIX P. B. Paguenko, A. C. Mokpymus, B. B. Tronbra. . O6111as sHepreTHka: 1
HWCTOYHUKOB I10 BOJIOpOZ, B 3HepreTuke: Mockga: FOpaiit, 2020 (1-5)
TeMe paszerna.
ITogroroBka K
ayJUTOPHOMY 2
MPaKTHUKYMY.

Wroro no pasgeny 14 5

Pazgen 15. Hakonureu 3Hepruu.

Ananus
JIEKL[IOHHOTO 2
Marepuvasa
N3yuenue B. H. Bykos, A. M. bpoHHukos, 11. @. ['amaroHOB. . YipaBieHue
peKoMeHAyeMbIX M30BITOUHOCTBIO TEXHUYECKUX cucTeM. [eHepupoBaHue 7
HMCTOYHUKOB TI0 anbTepHAaTUBHBIX KOHUrypauuii: M.: U3a. nom Akagemuu um. H. E.
TeMe paszerna. JKykoBckoro, 2021 (2-5)
IMogroroBka kK
ayJUTOPHOMY 2
[PaKTHUKYMY.

Uroro no pasgeny 15 6

Paspen 16. OnTuMu3anusi Crioco00B MO/TyYeHHs U nepejauul (TPAaHCIIOPTHPOBKH) SHEPTHH.

Nsyuenne
pPeKOMeH/yeMbIX
VICTOYHUKOB 110
Teme pasjea.

IMogroroBka k
ayJUTOPHOMY
MPaKTUKYMY.

IMogroroBka k
3K3aMeHy

Ananus
JIEKI[UOHHOTO
Marepuasna

B. H. bykos, A. M. bponnukos, 1. ®@. ['amaroHOB. . Y1ipaB/eHue
M30BITOUHOCTBIO TEXHUUYECKHX CUCTeM. ['eHeprpoBaHue
anbTepHaTUBHBIX KOHUrypauuii: M.: V3a. nom Akagemuu um. H. E.
JKyxkoBckoro, 2021 (1-5)

Nroro no pasgeny 16

10
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
BE3OIIACHOCTbH JHEPTOCUCTEM

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
*  YCTHBIH OMPOC CTYAEHTOB;
e /IOMalllHee 3a/laHue;

e 5K3aMeH.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

YCTHBII 0IPOC CTY/IEHTOB
Kputepuu ouenmBaHus:
- IOCTAHOBKA MPO0/IEMbI, KOPPEKTHOE U3/IO’KEHUE CMBIC/IA OCHOBHBIX HAayUHBIX U/IEH, UX TEOPETUYECKOe
0o60cHOBaHUe U 00bsICHeHue - 1 6at;
- IOTUYHOCTD U MOC/Ie[J0BaTeIbHOCTh B U3/IOKEHUH MaTepuana - 1 6asr,
- 06beM MCCITeIOBaHHOM JIMTEpaTyphl U APYTUX UCTOUHUKOB WHMOpMaruu - 1 6as;
- CIIOCOOHOCTh K aHa/M3y U 0000111eHHI0 HH(GOPMALIMOHHOTO MaTepuaJia, CTeIeHb TOHOTHI 0030pa COCTOSIHYS
Bompoca - 1 6anm;
- 000CHOBAHHOCTD BBIBOJOB - 1 6as;

JlomaiiHee 3a/jaHue
IomarHee 3a/jaHye 3aK/FOUaeTCs B TPOBe/ieHre PACYETOB BHIOPOCOB U3 ILIMOBBIX TPYO U
XapaKTePUCTHK CaMUX JILIMOBBIX TPYO.
ITo cTpykType /13 1 ye/bHOMY BeCy ero yacTeld peKOMeH/1yeTCsl UMeTh (B JIUCTax):
- TUTY/IBHBINA JIUCT — 1,
- BBegleHue — 1...2,
- OCHOBHas1 4acTh (ITpu HEOOXOUMOCTH C Topa3/e/ieHUeM Ha pasfie/ibl U rmogpaszessl) — 10...20,
- 3aKJIIoueHue — 1,
- CIIMCOK 0003HAueHMH 1 COKpalljeHui — 1,
- CITUCOK WCTO/Th30BaHHBIX UCTOYHHKOB.
KpuTepuu o1ieHUBaHUS:
- COOTBETCTBUE TIeJIIM U 3a/lauaM JUCLIUTIIMHEI, COOTBETCTBHE COJIePyKaHUs 3asB/IeHHOU Teme - 1 basut;
- IOCTaHOBKA MP006/IeEMbI, KOPPEKTHOE H3/I0KEHHUE CMbBIC/IAa OCHOBHBIX HAyUHbIX U/eH, UX TEOPETUUECKOE
o0ocHoBaHue U 00bsicHeHue - 0,5 6asoB;
- IOTUYHOCTH | TIOC/Ie[I0BaTeIbHOCTh B U3/I0KEeHWH MaTepuyana - 0,5 6aos.;
- 00beM UCCIIeI0BAaHHOM JIUTEPATyPhl U IPYTUX UCTOUHUKOB UH(opMalu - 0,5 6asos;
- UCTIo/Tb30BaHue 6osiee 1 MHOCTPAaHHOTO UCTOUHMKA - 0,5 6asios;
- CIIOCOOHOCTH K aHa/M3y U 0000111eHNn0 NH(GOPMALIMOHHOTO MaTepuasia, CTereHb TIOTHOTHI 0030pa COCTOSTHUS
Bonpoca - 0,5 6anos;
- 000CHOBAaHHOCTh BBIBOZOB - 0,5 6aioB;
- Ha/IMuve aHHOTaluH K pedepaty - 0,5 6anos;
- IPaBWJILHOCTBH 0(hopMIIeHHs (COOTBETCTBUE CTAHJAPTY, CTPYKTYPHAsl yTIOPSJOYeHHOCTb, CCIIKH, I[UTATHI,
Tabmuiel U T.4.) - 0,5 6a/IoB.
IlomaiiiHee 3a/jaHue TTPU3HAETCS BBITIOJTHEHHBIM B CJTyUae ero Ol[eHKH He Hibke 3 0asuioB.

JK3aMeH
DK3aMeH MIPOXOAUT B BUJle UTOTOBOIO TeCTUPOBaHUs, cocTosiero u3 20 BOIpOCoB.
TecT cunTaeTcs BINOHEHHBIM IIPU KOJTMUeCTBe 12-1 MpaBWIbHBIX OTBETOB Ha BOMpPOCHL. [1o pe3ynsratam
TeCTUPOBAHKS BbICTaB/IsIeTCS OL{eHKa I10 C/IeyIOL{UM KPUTEepHUsIM:
* MeHee 12-u MpaBUILHBIX OTBETOB Ha BOIIPOCHI TeCTa — HeyJ0BIeTBOPUTEBHO;
* 12-15 npaBu/IbHBIX OTBETOB Ha BOMPOCHI TECTA — YJOBJIETBOPUTE/BHO;
* 16-18 nipaBU/IbHBIX OTBETOB Ha BOIPOCHKI TeCTa — XOPOI1I0, MpH BbirosiHeHUH 100% KOHTPOIBHBIX
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MepOIpUSITUH;
* 6osiee 18-1 MpaBU/ILHBIX OTBETOB HA BOMPOCHI T€CTA — OTJIUYHO, NPH BbINOHEeHHH 100% KOHTPOJIBHBIX
MepPONpHATHH.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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YcTHBIN
5 9 gamen 1. Okosoruueckas 9 3 1 7 6 - onpoc
€30MaCHOCTb SHeProCUCTeM.
CTYZIEeHTOB
. YcTHBIN
5 9 Paspgen 2. T'nodanbHbIN 0aaHC 9 3 1 5 6 7 onpoc
yriepoja.
CTYZIEeHTOB
Pazpgen 3. IIpupoaooxpaHHbie YCTHbili
59 Ae 5. JIPUPOAOOXp 8 3| 1 2 5 6 onpoc
TexHosiorum Ha TIC.
CTYZIEeHTOB
5 9 Pa3zgen 4. PaccenBanue BHIOPOCOB B 10 3 1 9 7 7 Homarnee
armocdepe. 3a/laHue
Homarnee
3ajlaHue,
5 9 Pa3pen 5. YiaBiuBaHue TBep/bIX 8 3 1 2 5 6 VeTHBI
Bell[eCcTB U3 AbIMOBBIX I'a30B.
orpoc
CTyJEHTOB
Pa3pen 6. Tunbl M XapakTepUCTHKHU YeTHbIid
519 AN 1 ¥ Xapakcrep 9 | 3| 1 2 6 6 onpoc
30/10y/I0BHTeJIel.
CTYJE€HTOB
Pazfen 7. MeTobl 1 TEXHOJIOTHH YcTHBIN
5 9 |0oYHCTKM ABIMOBBIX r'a30B OT OKCH/IOB 9 3 1 2 6 6 onpoc
cepbl M OKCH/IOB a30Ta. CTYJ€HTOB
Pa3zpgen 8. Vicniosib30BaHKe BOJHBIX YeTHbIi
5 19 A a 8 | 31| 2 5 6 orpoc
PecypcoB 3HeprocucreMaMu.
CTY[EHTOB
Pazpen 9. Bo3peiicTBHe si/jepHOTO YCTHBIN
5 9 |TON/IMBHOrO MKJ/IAa HA OKPY)KAIOLIYI0 8 3 1 2 5 6 Orpoc
cpeny. CTY[€HTOB
= YcTHBIN
5 9 Paspen 10. J/InHelHbIe COOPY)KeHHS 8 3 1 7 5 6 ompoc
nepejauy SHeprum.
CTy[EHTOB
YcTHBIN
s | o Pl Ueomeestet 9312 s 6 omec
pecypcos i y pri. CTY[IeHTOB
YcTHBIN
5 9 Paspgesn 12. ITosiyueHue 3Heprum oT 9 3 1 7 6 6 ompoc
BeTpa.
CTy[I€EHTOB
YCTHBIN
5 9 Paspgen 13. ITosiyueHue 3Hepruu oT 8 3 1 7 5 6 ompoc
COJTHIIA.
CTy[€HTOB
YCTHBIN
5 9 |Pa3pen 14. BogopoaHas 3HepreTuka. 8 3 1 2 5 6 onpoc
CTY[IEHTOB
YCTHBIN
5 9 [Pa3pen 15. Hakonurenu 3Heprum. 9 3 1 2 6 6 OIpocC
CTYJI€HTOB
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Paspgen 16. OnTuMu3anus crnocodos YcTHBIN
NoJIyueHMs U nepejaun 16 6 2 4 10 7 onpoc
(TPaHCIIOPTHPOBKU) SHEPIHM. CTY[,eHTOB
Bcero 3a 9 cemectp 144 | 51 | 17 34 93 100
Bcero no guciurinae 144 | 51 | 17 34 93 100
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Kputepuu oneHuBaHus

IICK-1.1

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 11

Ne 12

Ne 13

Ne 14

Ne 15

Ne 16

Bonpocbl omKkpbimoz2o muna:

Wcxons u3 Bamumx npodeccroHambHBIX MPeCTaBAeHuH, Kakoe ObI BbI famu
oripe/iesieHre MOHATHIO ""DKoJiornyeckas 6e30macHOCTh"

Ha Kakux 3Tanax >KM3HeHHOTO LJUK/1a IPOMBIILIEHHOTO TIPeANPUATHS MOKeT
BO3HUKHYTb OKOJOTHYeCKUI PUCK

ITpr3eMHast KOHL|EHTpaLMsi BpeAHBIX BeliecT - C, BEIOpachiBaeMbIX M3 JbIMOBOM TPyObI
orpeziesnisieTcsi 1o Gopmysie:

C=A-m'n-M-FnH2-NV1-AT/V2C=A-m-n-M-F-nH2-NV1-AT2
rae, H - 310 BbICOTa TPYOBI

Bo CKOJIbKO pa3 yMEHBIIIUTCS TIpU3eMHasi KOHLIEHTPAL[US BPeAHbIX BelecTB (TIpH
TIPOYMX PABHBIX YCJIOBHUSIX), €C/THA BBICOTA TPYOBl YBETUUMTRCS B /IBa pa3a?

Ncxops n3 Bammx npodeccroHabHBIX MTPe/CTaBIeHn, Kakoe Obl Bhl anu
ornpeeneHye MOHATHIO "OKosorus”. Kakoli yuéHbli an repBoe u HauboJiee MoJiHoe
orpe/ie/ieHre 3TOTO TIOHSATUS?

715t uero MO>KeT TIOHA/JOOUTHCS CXKIDKEHHe YITIEKUCIIOTO Ta3a Ha 00beKTax
TPOM3BO/CTBA SHeprun? I1pu KakoM JaByieHuH yrieKucbii ra3z (CO2) nepexoaur B
JKUZKYH0 (asy?

ITpu CXKWraHWY TOTIIMBA HA TETUIOBBIX 3JIEKTPOCTAHIUSX UM UHBIX 00beKTax
TO/TyYeHUsT SHEPTHUHM METO/IOM CKUTAHUsI, 00pa3yroTCst OKCH/IbI, KOTOPBIX N3HAYAIBHO
MOTJIO Y He OBITh B UCXOAHOM TOTUIHMBe. UTO 3TO 3a OKCUJBI M UTO HY>KHO I10/]aTh B 30HY
ropeHusi, utTo ObI 00pa30BaHKE TAKUX OKCUOB UCK/TIOUNUTD?

Ipu cxuranuu yrisi B atMochepy B 3HAUMTeTbHBIX KOHI[EHTPALUsIX MOoMajaeT Liesbiil
psiz onacHbix coeguHenuid (NOx, SO2 u nip. ), cpeu KOTOPBIX eCTh U TapHUKOBBIE ra3bl.
Ocob6eHHOCTD YIJIs, KaK TOTI/INBA, B TOM, UTO Ha OfIUH BbIpabOTaHHbBIN KBT*u
3/IeKTPOIHEPTUH Ha YTOMbHOW CTAHLUK MPUXOJUTCS 3HAUMTE/TEHO OOJIbIIast SMUCCHS
TIapHUKOBLIX Ta30B, UeM Ha ra30BOW CTaHMW. VIMEHHO C)KWTaHHUe YIS SBIISeTCS
OCHOBHBIM aHTPOTIOTeHHLIM (haKTOPOM I100aIBbHOTO TIoTerieHus. K coxkaieHuto,
a/IbTEPHATUBBI UCTTIOJTH30BAaHUIO YIVISI B SHEPTETHKE, 0COOEHHO B PAa3BUBAIOIINXCS
CTpaHaxX Ha CerofiHs HeT.

71 yMeHbIIIeHUST BO3JeMCTBYS Ha OKPY>KAIOIIYI0 CPely KaKue MPUMEHSIOTCS
TeXHUUYECKH JOCTYIHbIe TEXHOJIOTUW C)KUTaHUsI

ITpu oxuranuu yris, Ajis yiaaeHds: OKCHZOB Cepbl U3 IBIMOBBIX T'a30B UCIIO/Ib3yeTCs
MeTO/, TI0flau BOZbI M M3BECTHSIKA B OTXOZIIMe AbIMOBbIe ra3bl. Kakol cTpouTenbHbIN
Marepuasn 0b6pa3yeTcsi Py TaKOW TeXHOIOTHUU?

Kakasi MOIITHOCTBD Terioarperara NpUHUMAeTCsl B pacyéTax /st OAHOU ABIMOBOM TPYOBI
(Z71s1 OTHOTO CTBOJIA ILIMOBOM TPYOBI)?

CyMMapHO, BO3/|eiiCTBHe Ha PaJHaL{MOHHbIN OasaHC, BHI3BAHHbBIE [IeSITeTbHOCThHI0
yesioBeKa coctapisieT MeHee 3 B1/M2. Kakasi 5T0 BennuynHa (B MpoOLieHTaX) OT BCeX UHBIX
TIPUPOHBIX (KOCMUYECKUX) BO3/eHCTBIH?

OpraHuueckye ¥ HeopraHMUyecKre YacTUL[bl, pa3Mep KOTOphIX rpeBbiiiaet 0,1 MM
Ha3bIBalOTCS

JTroObie opraHMUecKre ¥ HeopraHMuecKre YacTULbl pasMepoM MeHee 0,1 MM
Ha3bIBaIOTCS:

Inst ucknroyeHus "3abuBanHus” TIOp PyKaBHOTO UIBTPA KAKOW TEXHUYECKH JOCTYITHBIN
Crocob MpUMeHSIETCS?

HWcxops u3 Bammx npodeccruoHanbHBIX TIPeICTaBIeHUH AaiiTe OMMCaHKs TOPEHUS B
TICEBI0OKIKEHHOM CJi0e

Ec/m Mb1 ycpeiHUM BeCh 24-4acoBoi [UKJI, KOMAYECTBO COTHEYHOTO M3/TyueHus],
TI0TIa/Iaf01I[eT0 Ha IMMOBePXHOCThL 3eM/H (M3BECTHOe KaK CO/THEUHOe H3/TyueHre) B ICHbIN
JleHb Ha 9KBATOpE B /IeHb PABHOJIEHCTBUS, COCTABUT MPUOIU3UTETBHO ...

[ns1 3¢ peKTUBHOTO 0XJ/TaXKIeHUs TeIVIOBBIX U aTOMHBIX 3/IeKTPOCTAHLUMN UCITO/B3YIOTCS
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oxnaxzatomye npyzsl. Kakas Haubomnee s¢dekTriBHast IyOrHA OX/TaXKAr0Iero rnpyza’?

ITouemy?

Ne 17 Ncxopst n3 Bammmx npodeccroHambHBIX TIPeCTaBIe N TIPUBeIUTE TIPUMED U OITUIIINTe
paboTy MbLIey/I0BUTeel CyX0oro THma

Ne 18 CopneprkaHue yriepoga B atmocdepe - 760 mipg. T

CogeprxaHue yriiepoja B XKUBbIX cyijectBax - 500 mipa. T
CopmeprkaHue yriepo/ia B ouBe u oTMepiteit ouomacce - 2000...2500 mipa. T

CopepykaHue yriiepozia B 17100a/1bHOM MTepBUYHOM TIPOAYKLIMM SKOCUCTEM, [IbIXaHHe,
noxkapsl - 60 mipz. T

CogeprxaHue yriiepoga B okeaHe - 39000 msipa. T.

CKOJTBKO MJIpA,. TOHH YT/iepOJd BBIAEIA€TCA OT AeATe/IbHOCTHU yejioBeKa?

Ne 19 Vcxops u3 Bamux npodeccroHambHBIX TIpecTaBIeHuH YKaKUTe JUara3oH CKOpoCTei
BeTpa MpU KOTOPBIX BeTPOBbIE 3/IEKTPOCTAHLIMY BbIJAIOT MaKCUMa/bHYIO MOLJHOCTh?

Ne 20 Eciu Bofiopof, cxxurath, To He obpasyetrcs CO2. OpHako, Mpy rOpeHrH OyayT
00pa30BLIBATECS BPeAHbIE BEILeCTBa, KaKKe U OTKY/a OHA BO3bMYThCS?

Ne 21 Homyctrumo Jii 1ipu nepexoje Ha BOLOPOAHYIO SHEPreTHUKY MCII0/Ib30BaTh
CyLIeCTBYIOLLMe TPyOOIIPOBOAHBIE CETH, UCIOb3YIOLMX MeTaH (TIPUPOAHBIH ra3)?
[Touemy?

Neo 22 Kak 3aBuCHT MOIIHOCTE BeTpOreHepaTopa OT CKOPOCTH BeTpa?
Bonpocbl 3akpbimo2o muna:

Nel C TOukM 3peHus Hawtyulei 3pGeKTUBHOCTH OXJIaXKIeHUS BOAbI B OX/IaXKAA0IeM

npyay ¢opma npyza Jo/mKHa ObITh BEITSHYTOM, TOCTENIEHHO PaCIlUPSIIOLIeiics B
HarpasJ/ieHUH TeueHUs (popme ripyzia ¥ cOpoce TerIoil BOAbI B BEPXHIOI0, Y3KYIO €ero

4yacThb

Ne 2 BepHo i1 yTBep)k/ieHYe, UTo [jIs1 BUHTOB BeTPOreHepaTopOB HelpaBU/ILHO TOBOPUTh
KII[, Hy>KHO TOBOPUTB KO3 ULIMEHT UCII0/B30BaHMS SHEPTyH BeTpa, To ecTh KUOB
BUHTA?

Ne 3 Bo3MoykHO /11 UCTTI0/Tb30BaHKe /17151 OXJIaKZ,eHHs TelJIOBbIX U aTOMHBIX 3/1eKTPOCTaHLIAN
BOJ,08MOB €CTeCTBEHHOI'O NPOUCXOXKEHUS?

Ne 4 SBnisieTcs JIM MOBBIIIIEHHOE CoZiepyKaHue X10poduia B IMCThSIX PacTeHU 0ZJHO3HauHO
onpeensoium boJbiiiee noromeHrue CO2 u BbigeaeHye O27?

Ne 5 [ XxpaHeHHs1 BoZopo/ia (TIpU repexo/ie Ha BOJOPO/HYI0 SHEPreTHKY) UCTI0/Ib30BaHe
MH(PaCTPYKTYPhI /i/1s1 MeTaHa JJ0IyCTUMO

Ne 6 Bornee BbicokMii k03¢ GULIMEHT UCIT0/Ib30BaHUsI TTIOBEPXHOCTH BOJBI JOCTUraeTCs TIpU

BLITSIHYTOM, TTOCTEIIeHHO PACIIMPSIIONIeNCs B HallpaB/IeHHH TeueHus popme rpyzaa u
cOpoce TerIol BOAIbI B BEPXHIOK, Y3KYHO €ro YacTh

Ne 7 BepHo 511, uto XpaHuth H2 pekoMeH1yeTcs B rlecKax M IecuaHruKax 0e3 mpumecei IuH
1 KapOoHATOB

Ne 8 BepHo i1, UTO NMpU UCII0/Ib30BAHKUH KOT/IOB KOH/IEHCAL[MOHHOI'O TUIA HEBO3MOKHO
WCTI0/Ib30BaHUe KUPITUYHBIX JIBIMOBBIX TPYO?

Ne 9 Vcrionb30BaHKe TIETIOYKH OT/ETbHBIX 03ep COeJUHEHHBIX MeX/y CO00 NPy TIOMOIIH

KaHaJI0B ¥ BOJOC/IMBOB TaKMM 00pa30oM, UToObI BOZIa TIPOXO/H/Ia Uepe3 HUX
TI0C/Ie/I0BaTe/IbHO TTPUMEHSIeTCs /1S OTBOZa OOJIBILIOro KOJTMUeCTBa Teria

Ne 10 BepHo 1, uTO yzesibHad TeryioTa CropaHus BOLOPOZA MOYTH BTPOeE BbILLIE, YeM Y
HedTH?

24



