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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Hensro qucrpminHb! «IIpoTHBONOXapHOE BOJOCHAOKEHNE) SIBISIETCS IPHOO-PETeHNE 00yJaeMBIMH TEOPETUICCKIX
3HAHUH U IPAKTUYECKUX HABBIKOB 110 OBJIAJCHUIO METOAAMU TMAPABIMYECKOr0 pacyéra CUCTEM II0Ja4d BOABI K MECTY
HoXkapa, METOJaMHM aHalu3a Ha/I&KHOCTH TIPOTUBOIIOKAPHBIX BOJIOIPOBOIOB M 00CIIEIOBAaHUSI CUCTEM
IIPOTHUBOIIOKAPHOTO BOJOCHAOKEHHSI.

1.2

3a1aun AUCIUIUTMHEL: TEOPETHIESCKH U MPAKTHYECKH OATOTOBUTE OY/TyIINX CIICIIHAINCTOB K PEIICHAIO BOIIPOCOB
IIOXapPHOW 06€30MacCHOCTH 0OBEKTOB B 00JIACTH MMPOTUBOMOKAPHOTO BOJOCHAOKCHHS.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxn (pazmpen) OOIT: b1.b
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TpebdoBanus K NpeABapUTEILHON MOATOTOBKE 00y4aloUIerocs:

2.1.1

Jletanu mamvH

2.1.2

HHdopMannoHHbIe TEXHOJIOTHH B TIOKAapHOH 0€30MacHOCTH

2.13

Mertpornorus, CTaHAApTU3AUSA U CepTUDUKALIUL

2.14

MOHUTOPHHT Ype3BbIYaiHBIX CUTYallui IPUPOJHOIO U TEXHOTEHHOI'O XapaKTepa

2.1.5

OO0mast 2MeKTPOTEXHUKA U HIEKTPOHHUKA

2.1.6

HO)KapHO-TeXHI/I‘-IeCKaSI IIOATOTOBKa

2.1.7

TexHomornaeckas (HpOGKTHO-TGXHOHOFI/I‘IGCKEIH) IIpaKTUKa

2.1.8

VYueOHast mpakTHKa

2.19

MexaHuKa >KUJIKOCTHU U ra3a

2.1.10

Teoperuueckas MEXaHUKa

2.1.11

aKCHHyaTaHI/IOHHI)Ie MaTepualbl U U3ACITUL

2.1.12

Wndopmarnka

2.1.13

Ha‘lepTaTeJ'[BHaH TCOMETpPHA U NHIKCHECPHAsA Fpa(bI/IKa

2.1.14

O3HaKOMHTEIIbHAS IMpaKTUKa

2.1.15

BBenenue B cienuaibHOCTh

2.1.16

Jeranm mammH

2.1.17

WHdopManmoHHbIE TEXHOJIOTHH B TIOKAapHOH 0€30MacHOCTH

2.1.18

Mertpornorus, CTaHAAPTU3AINSA U CEPTUDUKALIUSL

2.1.19

MOHHUTOPHHT Ype3BEYaiHBIX CHTYallHi IPHUPOTHOTO ¥ TEXHOTCHHOTO XapaKTepa

2.1.20

OO01mas 2MeKTPOTEXHUKA U AEKTPOHHUKA

2.1.21

HO)KapHO-TeXHI/I‘-IeCKaﬂ IIOATOTOBKa

2.1.22

Texnonornyeckast (IPOEKTHO-TEXHOJIOTHYECKAs!) IPAKTHUKA

2.1.23

MexaHuKa )XUIKOCTH U Ta3a

2.1.24

TeopeTquCKaﬂ MCEXaHHKa

2.1.25

aKCHHyaTaHI/IOHHI)Ie MaTepurualbl U U3ACITUA

2.1.26

HNudopmarnka

2.1.27

HauepTarensHast reoMeTpus U HHXEHEpHas Tpaduka

2.1.28

O3HaKOMHTEIIbHAS IMpaKTUKa

2.1.29

BBenenue B crieniuanbHOCTD

2.1.30

VYueOHast mpakTHKa

2.2

JMCUMIVIMHBI U IPAKTUKH, 1151 KOTOPHIX 0CBOEHHE JAHHOI JHCIHIIMHBI (MOAY/I51) HEOOXOAUMO KaK
npeaiecTByomee:
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3nmaHus, COOPY)KEHHUS H UX YCTOHYUBOCTB IIPH HOXKape

222

ABTOMaTI/I?:I/IpOBaHHLIe CHUCTEMBI YIIPABJICHUA U CBA3b

223

IToaroroBka ra3opIMO3aIMTHUKA

224

Ilcuxonoruueckas ycTOMYMBOCTU B UPE3BBIUANHBIX CUTYaLUIX

225

TakTuko-crienuanbHast IIOATOTOBKA

226

HpeL[I[I/IHJ'IOMHaﬂ IIpaKTUKa

227

31aHus, COOPYKEHHUS U UX YCTONUUBOCTD MPH HOXKape

228

ABTOMaTI/I?;I/IpOBaHHI)IC CHUCTEMBI YITPABJICHUS U CBA3b

229

TloaroroBka ra3oIbIMO3aIIUTHUKA

2.2.10

Ilcuxonoruueckas ycTOMYMBOCTU B UPE3BBIUANHBIX CUTYaLUIX

22.11

TakTuko-crienaibHasi TOATOTOBKA




| 2.2.12 | [Ipepnunnomuas npakTuka

3. KOMIIETEHIIMA OBYYAIOIMEI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUIT/INHBI

(MOZY.JIs)

B pe3ynbTate 0cBOCHMSI AMCHUIIIMHBI 00Y4AIOLIUICS 10JKEeH
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3HaTh:

3.1.1

OIIK-4: Crioco6eH y4uThIBaTh COBPEMEHHBIE TCHICHIIMH Pa3BUTHUSI TEXHUKU U TEXHOJIOTUH B 00JIaCTAX TeXHOChEepHOH
0e3011acCHOCTH, OXPaHBI TPYZA, U3MEPHUTEIFHOMN 1 BEYUCIATEIFHON TEXHUKH, MH)OPMAIIHOHHBIX TEXHOJIIOTHHI TIPH
PpEIIeHUH THITOBBIX 337a4 B 00J1acTH MpodecCHOHANBHOI NeATeTbHOCTH, CBI3aHHO ¢ o0ecredeHreM 0e30MacHBIX
YCIIOBHUI U OXpaHbl TPY/a, OKapHOH 0€30IaCHOCTH, 3aLIUTON OKPYXAIOLIEH Cpebl;

3.1.2

OIIK-4.1: IIpuMeHeHHe B IPO(eCCHOHANBHOMN AeITeNIFHOCTH JeHCTBYIOIIEH HOP-MaTUBHOM, TEXHUUECKOH JOKYMEHTAINH

3.13

OIIK-4.2: TIpuMeHeHue B IPOo(heCCHOHANBHOH NeITeIbHOCTH COBPEMEHHBIX METO-/I0B, CIIOCOOOB B CPEJICTB obece-
4eHUsI 6e30MacHbIX YCIOBHIl U OXpaHBI TPYHa, HOXKapHOH 0€3-0I1aCHOCTH, 3aIUTHI OKPYKAIOIIEH CpeIbl

OIIK-9: CiocobeH 0ocyImecTBIATh OIIEHKY OIePAaTHBHO-TAaKTHYECKOH 0OCTAaHOBKH U 10 Pe3y/bTaTaM OLCHKH IPHHUMATh
yHpaBlIeHYECKUE PELICHHs 0 OPraHU3alUK U BEACHHIO ONEpaTUBHO-TAKTUIECKUX JEHCTBUI MO TYIIEHUIO IT0KapOB,
TIPOBEICHHIO aBAPHIHO-CIIACATEIBHBIX U IPYTUX HEOTIOKHBIX PAOOT MO JIMKBUIAIIMH TIOCICICTBUH YpEe3BBIYAHBIX
CUTyauui;

OI1K-9.1: Aranu3 uHpOpPMAIIAU O COCTOSTHIH ONIEPATUBHON 0OCTAaHOBKH, OIICHKA ONIEPATUBHO-TAKTUIECKON 00CTa-HOBKH
U TII0KapHOH OIIACHOCTU 3/1aHUM U COOPYKEHUM

OIIK-9.2: Opranu3zanys U BeleHUE TAKTUKO-TEXHUYECKUX JEUCTBUM Mopa3ie-IeHUH I0KapHOH OXpaHBbI MO TY-LIEHUIO
MOXAPOB U OCYIIECTBIIC-HUIO aBapUIHO-CIIacaTeIbHBIX Pa-00T ¢ IPIMEHEHUEM CHII U CPEICTB

3.2

YMmers:

3.2.1

OIIK-4: CriocobeH y4nuTHIBaTH COBPEMEHHBIE TEHICHIINH PA3BUTHS TEXHUKH U TEXHOIOTHH B 001aCTIX TeXHOC(HEpHOH
0€301acHOCTH, OXPaHbl TPYAA, U3MEPUTEILHOM U BEIUUCIUTENBHON TEXHUKH, HHOOPMAIIOHHBIX TEXHOIOTHH) NpH
PELICHUH THIOBBIX 337124 B 00JIaCTH NPO(ECCHOHANBHOM ASSTEILHOCTH, CBSI3aHHON ¢ 0OecrieueHreM 0e30MacHbIX
YCIIOBUI U OXpaHbl TPY/Ia, MOKAPHOH OE30MACHOCTH, 3aIUTON OKPYKAIOIICH CpelIbl;
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OIIK-4.1: TIpumeHeHue B IpOo(eCCUOHATEHON ACATSILHOCTH JEHCTBYIOIIECH HOP-MAaTUBHOW, TEXHUIECKOH TOKYMEHTAIINN

323

OIIK-4.2: TIpuMeHeHue B PpO(eCCHOHANTBHOM NEeITeIFHOCTH COBPEMEHHBIX METO-/I0B, CIIOCOOOB H CPENICTB obecIe-
YeHUsI 0e30ITacHBIX YCIOBHI M OXpaHBI TPyIa, HOKapHOH 0€3-0ITacCHOCTH, 3aIIUTHI OKPY)KAIOIIEH CPeIIbI

324

OITK-9: Crioco0eH 0oCyIIeCTBIATh OIEHKY ONepaTHBHO-TAKTHYECKONW OOCTAHOBKH U IO PE3yJIbTaTaM OLCHKU MPUHUMATh
YIpaBJIeHYECKHUE PEIICHHS 110 OPTaHU3AINU U BEICHUIO OTIEPaTUBHO-TAKTUYECKUX JCHCTBUIA MO TYLICHHIO ITOXKApOB,
MIPOBEICHUIO aBapPUHHO-CIIACATENbHBIX U IPYTHX HEOTIOKHBIX PA0OT MO JTUKBUAAMH MOCIEACTBUN Ype3BBIYaiHBIX
CUTYaIU;
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OIIK-9.1: Ananu3 uHpopMaLru O COCTOSTHUU ONIEPAaTUBHON 0OCTAaHOBKH, OIICHKA ONEPaTUBHO-TAKTUUECKOH 00CTa-HOBKH
1 MOapHOW OMACHOCTH 3JaHUM U COOPYKEHUHN

3.2.6

OIIK-9.2: Opranu3zanys 1 BeIcHHE TAKTHKO-TEXHHYECKUX JICHCTBUI MOIpa3/ie-ICHUH MOKapHOH OXPaHbI MO Ty-IICHUIO
MI0XAPOB 1 OCYIIECTBIIC-HHUIO aBapHHHO-CIIAcaTeIBHBIX Pa-00T ¢ IPUMEHEHHEM CHII U CPEICTB
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Baagern:

3.3.1

OIIK-4: CriocoGeH y4nuThIBaTh COBPEMEHHBIE TCHICHINH Pa3BUTHS TEXHUKH U TEXHOJIOTHH B 00JIaCTAX TEXHOC(EPHOIt
0€3011acCHOCTH, OXPaHBI TPYZA, H3MEPUTEIFHOM 1 BEYUCIATEIFHON TEXHUKH, MH)OPMAIIOHHBIX TEXHOJIOTHHI TIPH
PpEIIeHUH THIIOBBIX 33724 B 00JIacTH Mpo(ecCHOHANBHOI IeATeIbHOCTH, CBI3aHHOI ¢ o0ecredeHreM 0e30MacHBIX
YCIIOBHUI U OXpaHbl TPY/a, OKapHOH O€30IaCHOCTH, 3alIUTON OKPYXAIOLIEH Cpebl;
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OIIK-4.1: IIpumeHeHHe B IPO(eCCHOHANBHOMN AeITeNIFHOCTH JEHCTBYIOIIEH HOP-MaTUBHOM, TEXHUUECKOI JOKYMEHTAINH
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OIIK-4.2: TIpuMeHeHue B IPOo(eCCHOHANBHOM NeITeIFHOCTH COBPEMEHHBIX METO-/I0B, CIIOCOOOB B CPENICTB obecte-
4yeHUsI 6e30MMacHbIX YCIOBUI U OXpaHbl TPYa, HOKapHON 0€3-0ITaCHOCTH, 3aIlUThI OKPYKAIOIIEH CpeJIbl
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OIIK-9: CriocobeH 0ocyImecTBIATh OLIEHKY OIePaTHBHO-TAKTHUECKOH 0OCTAaHOBKH U 10 Pe3yNbTaTaM OLEHKH IPHHUMATh
yIpaBIIeHYECKHE PELICHHS 110 OPraHU3alNK U BEJICHUIO ONepaTHBHO-TAKTHYECKHUX ACHCTBUI O TYIIEHHIO TT0XKAPOB,
MPOBEJICHUIO aBapUIHO-CIIACATEIBHBIX M APYrUX HEOTIOKHBIX PabOT M0 JIMKBUAALMHI MOCIEICTBUIN YpE3BbIYAHBIX
CUTyauui;
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OI1K-9.1: Ananu3 uH(pOpMAIIUN O COCTOSTHUH ONIEPATUBHON 0OCTAaHOBKH, OIICHKA OIEPATUBHO-TAKTUIECKOH 00CTa-HOBKH
U TI0KapHOH OIIACHOCTY 3/1aHUM U COOPYKEHUH

33.6

OIIK-9.2: Opranu3zanys 1 BeleHUE TAKTUKO-TEXHUYECKUX JEUCTBUM MOApa3ie-IeHUN 10KapHOH OXPaHBbI [0 TY-LIEHUIO
MI0XAPOB U OCYIIECTBIIE-HUIO aBapUIHO-CIIacaTeIbHBIX Pa-00T ¢ IPUMEHEHUEM CHUII U CPEICTB

4. CTPYKTYPA JUCHOUILIAHBI (MOIYJI5T)

Bun

HaumeHoBaHuUe pa3iesioB U TeM /BU/1 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | Ipllo

3aHATHS / Kvypc JArOT

Paznen

Pa3nen 1. OcHOBBI TEOPpHHM HACOCOB




Jlex Kpatkue cBenenus o rugpomammnaax. Kiiaccudukanys HacOCOB M UX JI1.1J12.1
OCHOBHBIC paboune mapamerpsl /JIek/
IIp Kpatkue cBenenus o ruapomamunnax. Kiraccudukanys HacOCOB M UX JIL.1J12.1
OCHOBHEIE paboune mapametpsl /I1p/
Cp Kpatkue csenenust o ruapomanmHax. Kiraccupukanms HaCOCOB U X JI1.1J12.1J13.
OCHOBHBIE paboune mapamerpsl /Cp/ 1
Jlex CxeMbl U IPUHIIMIT ACHCTBUS LIEHTPOOEKHOTo Hacoca. /JIek/ JI1.1J12.1
IIp CxeMbl U IPUHIIMIT AeHCTBUA LIeHTpoOexHoro Hacoca. /IIp/ JI.1J12.1
Cp CxeMBl 1 IPUHIMI AeHCcTBHS IIeHTpoOexkHoro Hacoca. /Cp/ JI1.1J12.1J13.
1
Paznen | Pa3zgen 2. HacocHo-pykaBHBIE CHCTEMbI
Jlex PaboTa Hacoca Ha ceTh. CoBMeCTHasI, apayjiesbHas U MOCeI0BaTeIbHAS JIL.1J12.1
pabota HacocoB. /JIek/
IIp Pabota Hacoca Ha ceTh. CoBMeCTHasI, TapaJIeNbHas U TOCIIeI0BATEIbHAS JIT.1J12.1
pabora Hacocos. /IIp/
Cp Pabota Hacoca Ha ceTh. CoBMecTHasI, TapajieNbHas U MOoCieA0BaTeNbHas JI1.1J12.1J13.
pabota Hacocos. /Cp/ 1
Jlek IMocnenoBarenbHas paboTa HACOCOB MPH MOJAYE BOIBI B IEPEKAYKY. JIT.1J12.1
Cxema nepexauxi. /JIex/
IIp IocnenoBarenbHas paboTa HACOCOB MPH MOAAYE BOABI B IIEPEKAUKY. JI1.1J12.1
Cxema nepekauku. /I1p/
Cp ITocnenoBarenbHast paboTa HACOCOB MPH MO/Ia4Y€ BOJBI B IIEPEKAUKY. JIT.1JI2.1J13.
Cxema nepekauku. /Cp/ 1
Jlex IMTapannensHas paboTa HACOCOB TPH MMO1a4e BOJBI Ha Ja(eTHbIE CTBOIBI. JIT.1J12.1
CxeMa 1mogaun BoabI M ux aHanns. /Jlex/
IIp IMapannensHas paboTa HACOCOB MPH MOAAYE BOABI Ha JTa()eTHBIC CTBOJIBL. JI1.1J12.1
Cxema moJiauu BojbI U Mx aHanus. /TIp/
Cp ITapannenbHas paboTa HACOCOB MPH MOAa4e BOBI Ha Ja(eTHbIE CTBOJIBL. JIT.1JI2.1J13.
Cxema nojiauu BojIbl 1 X anaimms. /Cp/ 1
Pasnen | Pa3nea 3. IIpoTtuBono:kapHoe BogocHadxkeHUe rOpo/10B,
NPOMBIILTIEHHbIX NPeINPUSITHI, CeTbCKUX HACEJEHHbIX MYHKTOB.
Be3BoaonpoBoaHOE NMPOTHBOMOKAPHOE BOTOCHADGKEHHE
Jlex Knaccuduxkarms cucteM BogocHabkeHus. CXeMbl MPOTHBOMOXKAPHOTO JIL.1JI2.1
BOJIOCHA0KEHHSI TOPOIOB. 30HUPOBAHUE CUCTEM BOJjOCHAOXeHus. /JIex/
IIp Krraccudukanns cucrem BogocHaOkeHns . CXeMBI IIPOTHBOIIOKAPHOTO JI1.1J12.1
BOJIOCHA0KEHHUS TOPOIOB. 30HHPOBAHKE cUCTeM BojgocHaOkenus. /T1p/
Cp Knaccugukanus cucrem BogocHadxkeHus1. CxeMbl IPOTUBOMOXKAPHOTO JI1.1J12.1J13.
BOJIOCHA0KEHHSI TOPOIOB. 30HUPOBAHUE CUCTEM BojocHa0xeHus. /Cp/ 1
Jlek CxeMBbI MPOTHBOINOXKAPHOTO BOAOCHA0KEHUS MMPOMBIIIICHHBIX JIL.1J12.1
00bekTOB. /JIex/
IIp CxeMBI IPOTHBOIIOKAPHOTO BOIOCHAOKEHUSI IPOMBIIIIICHHBIX JI1.1J12.1
o0nexroB. /TIp/
Cp CXeMbI MPOTUBOIIOKAPHOTO BOAOCHAOKEHHUS IPOMBILIUICHHBIX JIT.1JI2.1J13.
00bekTOB. /Cp/ 1
Jlex BopocHabkeHue CebCKUX HACSNICHHBIX MyHKTOB. CXEMBI MOJIA9X BOIBI JIT.1J12.1
Ha TYIICHHE JIECHBIX 0KapoB. [ pymnmoskie BogonpoBoasL. /JIex/
IIp BogpocHabkeHue ceNbCKUX HACENCHHBIX MMyHKTOB. CXEMBI MOJIa4X BOZBI JI1.1J12.1
Ha TYIICHHUE JICCHBIX TOXKapoB. [ pynmoskie Bogonpoozsl. /I1p/
Cp BopocHabkeHue CebCKUX HACEJICHHBIX MyHKTOB. CXeMBbI IOIa4X BObI JI1.1J12.1J13.
Ha TyIICHHE JIECHBIX TTokapoB. [ pymnmoskie BogonpoBoast. /Cp/ 1
Jlex Be3BogonpoBogHOE MPOTHBOTIOKAPHOE BogOCHAOKeHHe. /JIek/ JI1.1J12.1
Ip Be3BononpoBoHOE IpOoTHBONIOXKApHOE BogocHabxeHwue. /T1p/ JI1.1J12.1
Cp Bbe3BogonpoBogHOE MPOTHBOTIOKAPHOE BoTocHa0)eHHe. /Cp/ JIT.1J12.1J13.
1
Paznen | Pa3zgen 4. Pacxoabl M HANOPBI BO/ABI B MPOTHBOMOKAPHBIX
BOJIONTPOBO/IAX
Jlex T'mppaBnuueckuii pacyeT BOJAOBOIOB, CETEH, TOJIOBHBIX COOPYKCHHMA JIL.1JI2.1
BoJIOTIpOBOIA. /JIeK/
IIp I'unpaBnanyeckuii pacuer BOJOBOJOB, CETEH, FONOBHBIX COOPYXKEHUN JI1.1J12.1

Bogomnposoza. /TIp/




Cp I'uppaBnuyeckuii pacyer BOJOBOJOB, CETEH, FOJOBHBIX COOPYKEHUI JI1.1J12.1J13.
BojonpoBoaa. /Cp/ 1
Jlek OnpeeneHrne HOPM Pacxoia BOBI TS MoXKapoTyieHus. /JIex/ JIL.1J12.1
IIp OnpeneneHrne HOPM pacxoia BOAbI T moxkapoTtymienus. /TIp/ JIL.1JI2.1
Cp OnpeneneHrue HOPM pacxoaa BoIbI s moxkapotyiienus. /Cp/ JIT.1JI2.1J13.
1
Jlex TI'mppaBnuueckuit pacyeT BOAOBOAOB. [ mapaBinueckuil pacueT JIT.1J12.1
BOJIOMPOBOIHOI cetn. /JIex/
IIp I'uppaBnuyeckuii pacyer BOJOBOAOB. I'uapaBiuueckuil pacuet JI1.1J12.1
BOJIONPOBOHOM ceTu. /TIp/
Cp T'mppaBnuueckuii pacyeT BOA0BOAOB. [ mapaBirueckuii pacueT JIT.1JI2.1J13.
BozoTpoBoIHOM cetr. /Cp/ 1
Paznen | Paszpes 5. O0ecneuyeHne HaJeKHOCTH N10Ja4U BO/AbI HA
MOKAPOTYIIEHHE
Jlex [onsarue HagexHOCTH cucTeMbl. ObecnedeHne HaJeKHOCTH PadOoThI JI1.1J12.1
BOJIOBOJIOB M BOAOIPOBOJHOM ceTH. /JIex/
Ip [onsTre HapexxHOCTH cucTeMBl. O0ecieyeHIE HaIe)KHOCTH paboTHI JI1.1J12.1
BOJIOBOJIOB M BOJIOTIPOBOIHOM cetu. /IIp/
Cp IonsTre HapexkHOCTH cucTeMbl. ObecneueHne HaJe)KHOCTH paboThI JI1.1J12.1J13.
BOJIOBOJIOB M BOAONPOBOAHOM cetH. /Cp/ 1
Jlex ObecnieueHre HaIEKHOCTH pa00ThHI HATOPHO PETYIUPYIOIIUX €MKOCTEH 1 JIL.1J12.1
B0J103200pHBIX coopyxeHui /JIek/
Ip OobecrieueHne HaTEKHOCTH PAOOTHI HATIOPHO PETYIUPYIONIIX EMKOCTEH U JI1.1J12.1
B0J103a00pHBIX coopyxeruit /T1p/
Cp ObecrnieueHne HaIEKHOCTH PAOOTHI HAIOPHO PETYIUPYIONIIX eMKOCTEH U JI1.1J12.1J13.
B0J103a00pHBIX coopyxkenuii /Cp/ 1
Paznen | Pa3zgen 6. BuyrpeHHunii npoTHBONOKAPHBIH BOJIONPOBO
Jlex Knaccudukarysi, OCHOBHBIE JIEMEHTHI H CXeMbl BHYTPEHHHUX JIL.1JI2.1
BOJIOIIPOBONIOB. /JIex/
IIp Kiraccu¢ukanms, 0CHOBHBIE JIEMEHTHI M CXEMBI BHYTPEHHHUX JI1.1J12.1
BOJOMPOBOIOB. /IIp/
Cp Knaccugukarus, 0OCHOBHBIE JIEMEHTHI H CXEMbl BHYTPEHHHUX JI1.1J12.1J13.
BoonpoBoIoB. /Cp/ 1
Jlek O6ocHOBaHHE TPEOYEMBIX BETMYMH PACXOI0B BOJIBI HA BHYTPCHHHUE JIL.1J12.1
noxapotyuierue. /JIex/
Cp Ob6ocHOBaHKE TPeOyeMBIX BEIHIHH PAaCcXOJ0B BOJBI HA BHYTPCHHHE JI1.1J12.1J13.
noxaporyuienue. /Cp/ 1
Jlex Oco0eHHOCTH pacueTa BHYTPEHHHUX BOAONPOBOI0B. ObecnieueHue JIL.1J12.1
HaJIe)KHOCTH TI0/Ia91 BOJIBI BHYTPEHHUMH BOAOIIPOBOAaMH. /JIex/
Cp Oco0eHHOCTH pacueTa BHYTPEHHHUX BOJOMPOBOIOB. ObecnieueHme JIT.1JI2.1J13.
Ha/IS)KHOCTH TI0/1a9 BOJBI BHYTPEHHUMH BogonpoBogamu. /Cp/ 1
Paszmen | Pa3gen 7. CnenuanbHble BHYTPeHHHE IPOTHBONOKAPHbIE
BOJIONIPOBO/IBI
Jlex ObecnieueHre HaIEKHOCTH PaOOTHI CIICITHATBHBIX POTUBOMOKAPHBIX JIL.1JI2.1
BOJIOIIPOBOJIOB 3AaHHH TIOBBIIICHHOH 3TaXXHOCTH. /JIex/
IIp OobecrieueHne HaIEKHOCTH PAOOTHI CIEINATBHBIX MPOTHBOTIOKAPHBIX JI1.1J12.1
BOJIOIIPOBOJIOB 3AaHHUH MOBBINICHHOH 3TaxHOCTH. /ITp/
Cp ObecneueHne HaIe)KHOCTH pabOTHI CIIEIHATIbHBIX TPOTHUBOMOKAPHBIX JI1.1J12.1J13.
BOJIONIPOBOJIOB 3AaHHI TTOBBILICHHON 3TaxkHOCTH. /Cp/ 1
Jlek OnpeeneHne pacueTHBIX PACXOI0B BOJBI TS TOXKApOTYyIeHsl. /JIek/ JIL.1J12.1
IIp OrnpeienieHne pacueTHBIX PACXO0I0B BOJIBI JUISI T0KAPOTYIICHUS. JIL.1J12.1
/Mp/
Cp OmnpeneneHne pacyeTHBIX PACX0A0B BOJIbI JUISI T0KAPOTYIICHUS. JIT.1J12.1J13.
/Cp/ 1
Paszgen | Pa3pen 8. O6ciieqoBanne cucTeM MPOTHBOIOKAPHOTO
BOJ0CHA0XKeHNsI
Jlek DKcIepTu3a MPOEKTOB HAPYKHBIX M BHYTPEHHUX BOJONMPOBOIOB. /JIek/ JIT.1J12.1
IIp DKcIepTr3a MPOEKTOB HAPYKHBIX M BHYTPEHHUX BOIONPOBOIOB. /IIp/ JIL.1J12.1
Cp DKcrepTr3a MPOEKTOB HAPYKHBIX ¥ BHYTPEHHHUX BOJOMPOBOIOB. /Cp/ JIT.1JI2.1J13.
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Jlex HcnbiTanne HapyKHBIX BOAOIPOBOIOB HU3KOTO U BBICOKOIO IaBJICHUS Ha 6 2 JI1.1J12.1
BojmooTAady. /JIex/
IIp HcnbiTanne Hapy>KHBIX BOJIOTIPOBOJIOB HU3KOT'O U BBICOKOT'O JIaBJICHHUS Ha 6 2 JIL.1J12.1
Bojmootaaydy. /TIp/
Cp HcnbiTanne HapYyKHBIX BOAOIPOBOIOB HU3KOT'O U BBICOKOI'O IaBJICHUS HA 6 3 JI1.1J12.1J13.
Bozpootaauy. /Cp/ 1
UKP Texymwuit kouTpons /MKP/ 6 4 JI.1J12.1

5. COJEPJKAHUE JUCLHUILIMHBI (MOAYJIST)

Paznen 1 OcHOBEI TEOpHH HACOCOB

Tema 1.1 Kpatkue cBenenus o ruapomaninaax. Kinaccudukaiiys HacOCOB U UX
OCHOBHBIEC paboune mapaMeTpsl.

OmpeneneHne Harmopa HaCOCOB MO TTOKa3aHUAM HPHOOPOB U 3ITEMEHTaM HaCOCHOI
ycranoBku. Momaocts u KI1/] Hacoca. ['unpaBinyeckue, 00beMHbBIE U MEXaHHUYECKHE
noTepu Hacoca. BricoTa BcachlBaHUs U SIBJIEHUE KaBUTALIUU.

BakyymmMeTprueckas 1 TeoMeTpHdeckas BEICoTa BcackiBaHUA. OmpeeneHue
MaKCUMaJIbHO JIOMYCTUMOM BBICOTHI BCACBIBAHUS

Tewma 1.2. Cxembl U IPUHIUN ISHCTBUS IIECHTPOOESKHOTO HAcoCa.

JIBIDKEHME XKHUIKOCTH B pabodyeM kosiece. OCHOBHOE YpaBHEHHUE IEHTPOOSIKHOTO
Hacoca M ero aHaJn3.

Paznen 2 HacocHO-pyKaBHbBIE CUCTEMBI

Tema 2.1 Pabora Hacoca Ha ceTh. COBMECTHAsI, TapaJUIeIbHAsl U [TOCIICA0BATEIbHAS
paboTa HacocoB.

Tema 2.2 INocnenoBarenpHas paboTa HACOCOB MPH MTOJa4Ye BOJBI B IEPEKAUKY.
Cxema nepeKaukH.

Tema 2.3 [NapamnensHast paboTa HACOCOB MPH MOJ1a4€¢ BOBI Ha JIa()eTHBIC CTBOJIBI.
CxeMa IoJjaun BOJBI M X aHAJIH3.

Paznen 3 IlpotuBomnoxapHoe BoJoCHA0XKeHNE TOPOIOB, MPOMBIIUIEHHBIX
NPENNPUATUH, CeNbCKUX HACEIEHHbIX IMYHKTOB. be3BononpoBoaHoe
MPOTHBOIO)KapHOE BOJOCHA0KEHHE

Tema 3.1 Knaccugukanus cucreM BogocHaOkeHns. CXxeMbl IPOTHBOIIOKAPHOTO
BOJIOCHA0KEHHS TOPOIOB. 30HUPOBAHHE CUCTEM BOAOCHA0KEHUSL.

Tema 3.2 CxeMBI IPOTHBOIIOKapHOTO BOJJOCHAOKEHHUS TPOMBIIIUICHHBIX 00BEKTOB.
Tema 3.3 BomocHaOxeHHUE CENbCKUX HACETICHHBIX MMyHKTOB. CXEMBI MOJIa4X BOJBI Ha
TyIIEHHUE JIECHBIX MOXKapoB. [ pynmnoBsie BOAONPOBOLI.

Tema 3.4 be3BogonpoBoaHOE IPOTUBOMOXKAPHOE BOJAOCHAOKEHHE.

Paznen 4 Pacxozpl 1 HanlOphI BOJBI B IPOTHBOIIOKaPHBIX BOAOTIPOBOAAX

Tema 4.1 I'mapaBnudeckuil pacdeT BOJOBOJIOB, CETEH, TOJIOBHBIX COOPYKEHHH
BOJIOTIPOBOJIA.

Tewma 4.2 OmnpeneneHre HOPM pacxo/ia BOJIBI TSl TOKAPOTYILIECHUS.

O0bocHOBaHME HOPM Pacxoja BOJBI HA MTOKAPOTYIICHUE, TIPOTOIKUTEIBHOCTH
TylIeHus noxkapoB. Kinaccudukanys npoTHBONOXKapPHBIX BOZONPOBOAOB 110 HATIOPAM.
CB0OOHBIC HATIOPHI B BOIOIIPOBOIaX HU3KOTO U BEICOKOTO JaBJICHHS, 0O0CHOBAaHHE HX
BEJIMYMHEL. Pacxo]1 BOJIBI Ha XO3SHCTBEHHO MTUTHEBHIC U TPOM3BOICTBEHHEIE HYXKIBI.
HepasaomeprocTs BogonoTpebnenus. Koahdunuent yacoBoit HepaBHOMEPHOCTH.
Tewma 4.3 IN'unpaBnuyeckuii pacyet BOAOBOIOB. ['MapaBinyeckuii pacyer
BOJIOIIPOBOJTHOI CeTH.

PesepByapb! uncToO BOABI: NX HA3HAYEHHUE U YCTPOICTBO B COOTBETCTBUU C
tpedoBanusimu CHull. Onpeznenenne eMKOCTH pe3epByapoB UUCTON BOAbI. CriocoObI
COXpaHEHHs ¥ BOCCTAHOBJICHUS MOXKaPHOTI'0 3araca BOAbIL.

Bononanopnsie 6arHy, MX Ha3HAYCHNE U YCTPOUCTBO. PacueT BOJOHAIOPHEIX
6amreH Crioco0OBI COXpaHEHUs OXKAPHOTO 3araca BoJbI B 0akaX BOZOHATOPHBIX OallleH.
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Paznen 5 OGecneueHne HaISKHOCTH TTOJIa9H BOJIBI HA TT0KapOTYIICHAE

Tema 5.1 INousTre HapexkHOCTH cUCTeMBI. O0ecniedeHNe HaIe)KHOCTH paboTHI
BOJIOBO/IOB U BOJIOTIPOBOTHOM CETH.

Tema 5.2. OGecrieueHre HAIEKHOCTH PAOOTHI HATOPHO PETYIUPYIOLIUX EMKOCTEH 1
BOJI03200PHBIX COOPYKECHHH.

Pa3nmen 6 BHyTpeHHNMIT IPOTUBOMOXKAPHBEI BOJOIIPOBOA

Tema 6.1 Kinaccugukanusi, OCHOBHBIC DJIEMEHTBI i CXEMbI BHYTPCHHHX
BOJIOIIPOBO/IOB.

Tema 6.2 O6ocHOBaHME TPeOYEeMBIX BEJIMUMH PAaCXOA0B BOJBI HA BHYTPCHHUE
MOXKAPOTYIICHHUE.

Tema 6.3 OcoOeHHOCTH pacueTa BHYTPEHHHUX BOJOMPOBOIOB. ObecneueHue
HaJISKHOCTH T10/Ia9¥ BOJBI BHYTPEHHUMH BOIOTIPOBOAAMH.

Pa3men 7 CnenuanbHble BHYTPEHHUE TPOTHBOIIOXKAPHBIE BOJOMPOBOIBI




Tema 7.1 ObecnedeHne HAJEKHOCTH PAOOTHI CHIENUATIBHBIX TPOTUBOMOKAPHBIX
BOZIONPOBO/IOB 3JJaHHUH NMOBBIIICHHOH 3TaXXHOCTH.

Tewma 7.2 OmnpeneneHne pacueTHBIX pacXO0B BOJBI IS TIOXKAPOTYILICHUSI.

Pa3nen 8 OGcneoBaHne CUCTEM MPOTUBOIOKAPHOTO BOJOCHAOKEHHUS

Tema 8.1 DxcnepTr3a NPOEKTOB HAPYKHBIX U BHYTPEHHUX BOJOMPOBOIOB.

Tema 8.2 VcribiTaHue HapY>KHBIX BOAOIIPOBOJIOB HU3KOTO M BEICOKOTO JJABJICHUS Ha
BOJIOOTAATY

6. ®POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

3a4€CT

6.2. TeMbl NHCBMEHHBIX PadoT

He npenycmorpero YII

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

IIpumepHBIE BONIPOCHI, TPUMEHAEMbIE AT 3aIIUTHI IPAKTHYECKUX U Ta00PAaTOPHBIX PaboT, OIIEHKH OCBOCHUS yKA3aHHOTO 3Tala
KOMITCTEHIIUH:

1. Kak ompenenuTs pacxo/ BOJbl Ha XO35HCTBEHHO-TUTHEBBIE HYK b

2. Kak onpenienuts pacxos BoJbl Ha IPOU3BOJCTBEHHBIE HYX/IbI?

3. Kak ompeaenuTs pacxo]] BOABI Ha IPOTHBONOXKapHEIE HYKIbI?

4. Kakue 21eMeHTHI BXOAAT B CX€MY BOJOCHA0KEHUS HACENEHHbIX ITyHKTOB, IPO-MbIIUICHHBIX MPeANpUITUII?

5. UTo Ha3bIBaETCS «IUKTYIOLIEH TOUKOW»?

[IpumepHbIe 3K3aMEHAIIMOHHBIE BOIIPOCHI, IPUMEHSIEMBbIE I OLIEHKH OCBOCHUS YKa3aHHOTO 3Tana KOMIIETeHIIUH:
Oco0OeHHOCTH TPOTUBOIIOKAPHOTO BOAOCHAOKEHHUS TOPOJIOB, IPOMBIIUICHHBIX HPEAIPUSITUH, HACEJIICHHBIX MECT.
Kraccnguxanus cucrem BogocHaO)eHNs. CXeMBI BOJOCHAOKEHHS TOPOJIOB.

Oco0eHHOCTH CXeM MPOTHUBOMOXKAPHOTO BOJOCHAO)KEHHS IPOMBIILICHHBIX MPEATPUITHH.

CxeMBbl IPOTHBOIMOXKAPHOTO BOJOCHAOKEHUSI MaIlbIX HACENIEHHBIX MECT.

OnpezneneHue pacxojia U Haropa BOAbI B IOXKAapHBIX BOJIONPOBOJAX.

OCHOBHBIE KaTeropuu Boponorpedbuteneid. Pacxox Boms! i meneit moxapoTy-meHns. O00CHOBaHIE HOPMAaTHBHBIX
aCX0JI0B BOJIBI IS IieTIel M0KapOoTyIle-HUsL.

Pacxozbl BOIBI Ha X035 CTBEHHO-TIUTHEBbIC, IPOU3BOACTBCHHBIC U APYrue HyX-Ibl. Pexkxum BomomnorpeOieHus.
IIpoTHBONIOXKAaPHBIE BOAOIPOBOBI HU3KOIO U BBICOKOTO JIaBJICHUSL.

[Tomaya Boab! K MecTy Ioapa.
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HpI/IMepHBIC OK3aMCHAIIMOHHBIC BOITPOCHI, TPUMCHACMBIC [JIs1 OLICHKU OCBOCHUA YKA3aHHOI'O 3Talla KOMIICTCHIIUU:

1. HacocHo-pykaBHBIE CUCTEMBI U UX BUABL. PacueT HAaCOCHO-PYKAaBHBIX CHUCTEM C PYYHBIMH CTBOJIAMH.

2. [MocnenoBatenpHas paboTa HACOCOB.

3. [MapamensHas pabora HacocoB (T1oada BOJbI Ha JaQETHBIC CTBOJIBI).

4. INonaua BoAp! Ha TyLIECHHUE MOXKAapa MPHU OMOIIY THAPOIEBATOPHBIX CUCTEM.

5. Ob6ecnieueHne HaIe)KHOCTH paboTHI cucTeM BoJocHaOxkeHus. ObecrneueHne HaIeKHOCTH padOThl BOAOBOOB.
6. VYerpolicTBo U obecredeHne HafexKHOCTH paboThl BOJONPOBOJHON CETH.

7. ObecrieueHre HaTEKHOCTH PaOOTHl HACOCHBIX CTAHIIMH.

8. HanopHo-perynupymoliye eMKOCTH.

9. IMoxapHble THIPAHTHl U KOJIOHKHU. Pa3MellieHne moxkapHbIX THAPAHTOB HAa BOAO-IIPOBOJHBIX CETSX.

10. I'mapaBnnueckuii pacyer BOAONPOBOJIHOM CETH.

11. HapyxHble NpoTUBOIIOXKAapHBIE BOJAOIPOBOAB! BHICOKOTO JIaBJICHMUSL.

12. Pacxox BOZIBI Ha MOXAPOTYIIEHHE. | MAPaBINYECKHH pacyeT BOAOIPOBO-I0B C Ta(eTHBIMHU CTBOJIAMU M CUCTEM
OpOIIEHHUS.

13. BryTpennmii Bogonposos. Kiaccupukanus 1 OCHOBHBIC 3JIEMEHTH BHYT-PEHHETO BOJOIPOBOIA.

14. CxeMbl BHYTPEHHHUX BOJOIIPOBOJIOB.

15. Pacxozapl Bozbl Ha XO35IICTBEHHbIE U NTPOU3BOJCTBEHHBIE HYXK[BI.

16. Hamnops! 1 noxapHble pacxoJsl BOJBI 11 BHYTPEHHUX BOJOMPOBOJIOB.

6.4. MeTroaquueckue MaTepHaJibl, ONpee/solye Npoue1yphbl OlleHHBaHHA

3adeT 1Mo AUCIMIUIMHE CTABUTCS IO UTOTaM paboTHl 00YyJaromIerocs B TEYEHHE CEMECTpPa, BEIPAKEHHBIM B BAE BBITIOJIHEHUS 1
3aIUTHI IPAKTHYECKUX U T1a00paTOpHBIX padoT. [Ipu ycIoBHM CBOEBPEMEHHOTO BBIOIHEHHS U OTIMIHON 3aIUTHl IPAKTHIECKUX
paboT OlLIeHKA «3aYTEHO» BBICTABIIAETCS O3 CEeNUaTbHOro Co0eceI0BaHuUs.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi 1utepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTETH | 3armaBue | W3narenscTBO, TOI




ABTOpBI, COCTABUTEIH

3arnaBue

W3znarenscTBO, TOI

Uyraes Poman
PomanoBuu

FI/I,HpaBHI/IKaZ TCXHHUYCCKaA MCXaHHUKA ) KUIKOCTHU

Mocksa: BACTET, 2013

7.1.2. JlonosHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTECIIN

3arnaBue

UsnarTenscTBO, O

JI2.1 | Kamunyn Bukrop
Mpanosuy, Keapos
Bnanumup Cepreesud,
Jlackos FOpwuii

MuxaitnoBud

I'nppapirka, BOMOCHAOKEHHE M KaHAIU3aIMs: yuel. mocodue s
CTYIEHTOB BBICII. y4eO. 3aBeieHHi, 00ydaromuxcs no crei. "TIpom. u
rpaxxaaH. cTp-Bo"

Mocksa: Ctpoiin3uar,

2001

7.1.3. Metoanuyeckue pa3padoTku

ABTOpLI, COCTaBUTEIIN

3arnaBue

UsnarenscTBO, rox

JI3.1 | CanoB Anekcanup

Huxonaesnu

I'mapapirka: METOA. yKa3. M KOHT. 3aJaHUs [0 CAMOCTOSTEIBHON
padote crynentoB (CPC) s CTyIeHTOB BeeX CIEIl. cyoMeX. (ak.
3204. GOpMBI 0OyIEeHHUS

Hosocubupck: HI'ABT,

2006

7.2 TlepeyeHb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKAIMOHHOM ceT "UHTepHer"
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIIMHBI (MO Y JI5I)

Hasnauenune

Ob6opynoBanue

YuebHas ayJUTOpHs JUTS
HPOBEJCHUS TEKYIIETO KOHTPOJIS
Y TIPOMEKYTOYHON aTTeCTallNH

AynutopHas nocka; Kommuexr yuebHoit mebenn; MynbTuMenuiiHoe
(cTaumoHapHbIii), 3kpaH (cranmoHapHsiii), [1K (mepeHocHoii)

obopynoBaHue:

MIPOEKTOP

YuebHas AyIUTOPHS TUTS
HPOBECHUS HPaKTHYECKUX
3aHATHH

AymutopHas nocka; Kommekr ydeOHoN meOenw; MynbTuMennitHOe
(crarmoHapHbIi), 3kpaH (cTaunonapHsit), [1IK (mepenocHoit)

obopymoBaHue:

MIPOEKTOP

VYuebHas
MPOBEICHUS
JIEKIIMOHHOI'O THIIA

AyITUTOPHS JUTS

3aHATHH

AynuropHas nocka; KoMmruiekt ydeOHON MeOenn; MynbTHMenniiHOES
(cranmonapHsIi), 5kpaH (crannoHapHsIH), [TK (mepeHocHOiT)

obopynoBaHue:

MIPOEKTOP

VYyeOHas AyAUTOPHS IS
TIPOBEICHHS TPYIIOBBIX "
WH/IMBUTyaJ bHBIX KOHCYIbTAIHA

AynuropHast nocka; Komruiekt ydeGHOM MmeOenu; MynbTumeaniiHoe
(cranpoHapHBIi), 3kpaH (cTannoHapHsii), [TK (mepeHocHo)

obopynoBaHue:

IIPOEKTOP

YuebHas ayJUTOpHs JUTS
HPOBECHUS IPYIIOBBIX u
WHIVMBHUIYaJIbHBIX KOHCYIbTAIHH

AynutopHas nocka; Kommexr yaeOHo#t Mmebenn

YuebHas AyIUTOPHS TUTS
NPOBEJCHHUS  T'PYIIOBBIX u
WHANBUIYaIbHBIX KOHCYIbTALNH

AynutopHas nocka; Kommiekr yaeOHo# Mebenn

YuebOHas ayIUTOPHS IS
MIPOBECHUS MPaKTHYECKHUX
3aHATHH

AyauropHas qocka; KoMmiekt yueOHoi Mebenn

YuebOnas ayUTOPHs IS
MIPOBEIEHHS TEKYIIEr0 KOHTPOJIS
Y TIPOMEKYTOYHOHN aTTeCTAIlH

AynuropHast nocka; Kommiekt yuebHoii medenu

ITomemenue qutst | Kommiekt yueGHOiT MeOenu Ha 15 mocagodHBIX MeCT.

CaMOCTOSITENTbHON pa6otsl | ITIK — 10 mr., noakmoueHHbIX K ceTd "MHTepHET" M 00ecTeYnBalOUINX JOCTYI B DIEKTPOHHYIO
o0yJaroImuxcs nH(OPMaNMOHHO-00pa30BaTeNIbHYIO Cpelly Y HUBEPCHUTETA.

VYuebHast ayJUTOpPHSI Juist | AynuropHast nocka; Komruiekt ydeOHON MeOeny; MymbTuMenuiiHoe 00OpyHOBaHHUE: MPOEKTOP
IIPOBEIEHUS 3aHATHH | (CTAIlOHAPHEIN), 3KpaH (cTarmonapHsii), ITK (mepeHocHoi)

JIEKLIMOHHOT'O TUIIA

VYuebHas ayUTOpPHS Juist | AynuropHast pocka; Komruiekt ydeOHOW Mebeny; MynmbTuMenuiiHoe o0OpyHOBaHUE: MPOSKTOP

IIPOBEIEHHUs TEKYIIErOo KOHTPOJIS
U IIPOMEXKYTOUYHOHU aTTECTALUH

(cranpoHapHbIi), 3kpaH (cTannoHapHsii), [TK (mepeHocHo)




