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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

LenstMu OCBOSHMSI TUCIUIUIUHBI SIBISIFOTCS: TIOJrOTOBKA CIIEIUAIMCTOB, BIaICIOIIUX
COBPEMEHHBIMH 3HAHUSIMU B 00J1aCTH (PU3UKO-XUMUYECKUX CBOWCTB TOPIOYMX T'a30B, TEOPUH U MIPAKTUKU
UX CKUTAHUA, YCTPOMUCTBA U SKCIUTyaTallud COBPEMEHHBIX OBITOBBIX Ia30BbIX MPUOOPOB U CUCTEM
ra3opacnpeielieHus U ra3onoTpeOIeHns, MPOSKTUPOBAHUS CUCTEM ra30CHA0KEHNUS.

3amaveld OCBOCHUS JUCIUILIMHBI SBISICTCS TIepeiada CTYICHTY KOMIUIEKCa HEOOXOUMBIX 3HAHUI
JUISL:

- U3y4eHHue TpeOoBaHUi K paboyeii JOKYMEHTAIIHH;

- OBJIQJICHUE CTAH/IAPTHBIMH MPOTpaMMAaMU U MTaKE€TaMH MPUKIIAIHBIX IPOTrpaMM MpU
MIPOCKTUPOBAHUH CUCTEM T'a30CHAOKEHHUS;

- U3yYCHHE OCHOBHBIX CBOMCTB rOPHOYHX Ia30B, CIOCOOOB UX TPAHCIIOPTHPOBAHUS U
XpaHEHUs1, PeKUMOB MOTpeOJICHU 1 OallaHca rasa, pacdera roJJoBoro nmoTpedieHus rasa;

- U3y4YCHHE CXEM H YCTPOMCTBA FTOPOJICKHX CUCTEM Ta30CHA0KCHHSI, THAPABIMYECKUX PACUETOB
ra3oBbIX CETEH, TEXHUKO-IKOHOMUYECKUX PACUETOB;

- 03HAaKOMJICHHE C COBPEMEHHBIMH METOJIaMHU CTPOUTEIHCTBA CHCTEM Ta30CHA0KCHHSI,

- U3YYCHHUE TEOPETHUECKUX OCHOB CXKUTAHUS T'a3a;

- 3HAKOMCTBO C YCTPONCTBOM U XapaKTEPUCTHUKAMU Ta30BbIX TOPEIOK, BEIOOP ra30BbIX
TOPEJIOK, MPOEKTUPOBAHUE U PACUET ra30BBIX TOPEJIOK;

- H3y4YCHHE YCTPOMCTBA ra30BbIX TPHUOOPOB, CIIOCOOOB OTBO/IA MTPOYKTOB CTOPAHUS H
BEHTWISALIUM TIOMEIIECHUH, T]I€ UCIIOJIB3YETCS Ta30BOE TOIUIHBO;

- 03HAaKOMJICHHE C MEPOIPHUITHIMHE MO 0€30ITaCHOMY HCITOJIb30BAHHIO Ta3a B KWIBIX JOMaX U Ha
NPEANPUITHIX KOMMYHAJIBHOTO X0O35HCTBA.

2. [lepeyenb MIIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHsI 10 AU CHHUILINHE (MOIYJII0), COOTHECEHHBIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIUI

Kon u HanmeHoBanue Kox n HaumeHnoBaHue [Tnanupyemble pe3yabTaTbl 00y4eHUs 110
KOMIIETEeHIIUH UH/IMKaTOpa JOCTUKEHUS JMCLMIUIMHE, 00eCIeunBaroLIie JOCTHKEHUE
KOMIIETEHIH IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHMst OITOI]




[IK-3 Cnocoben
OpPTaHU30BBIBATH PAOOTHI
M0 TEXHUYECKOMY
00CITYKUBAHUIO U PEMOHTY
WH)XCHEPHBIX CHCTEM
KU3HEO0OECIIeUCHUS B
CTPOUTEIILCTBE

[TK-3.1 OcymiecTBisieT BEIOOD
HOPMAaTHUBHO-TEXHHUYECKUX
JIOKYMEHTOB,
perIaMEeHTUPYIOIINUX
CaHUTAPHYIO, MOKAPHYIO U
IKOJIOTHUYECKYIO 0€3011acCHOCTh
(YHKITMOHUPOBAHHUSI
WH)XCHEPHBIX CHCTEM
KU3HE0OeCIIeYCHUS B
CTPOUTEIILCTBE

3HaeT

HOPMATHUBHO-TEXHUYCCKHE JIOKYMCHTHI,
PETIIAMEHTHPYIONIUE CAaHUTAPHYIO, MOKAPHYIO
u 9KOJIOTHYECKYIO 0€301acHOCTh
(YHKITMOHUPOBAHHUS CUCTEM

ra3opacupeeiicHuss W Ia30loTPeOICHHS;
OCHOBHBIC Tpe6OBaHI/I$I HOPMATHUBHO-IIPABOBLIX
)41 HOPMAaTHUBHO-TCXHUYCCKHUX JAOKYMCHTOB,
OpeaAbABILICMBIX K CHUCTEMaM FaSOCHa6)KeHI/I$I;
PO ECCHOHAIBHYIO TEPMUHOJIOTHIO B 00JIaCTH
ra30CHa0XKCHHS

yMmeet
BBIOUpATH HOPMAaTUBHO-TIPAaBOBbBIE u
HOPMAaTUBHO-TEXHUYECKHE JIOKYMEHTHI,

peryiupymoiiue AesTeNbHOCTh B 00JacTH
CaHUTApHOM, TMOXKAPHOW M SKOJOTHYECKOU
6e3omacHOCTH  (DYHKIMOHUPOBAHHUS CHCTEM
ra3opacnpefiesieHdss W Ta30mnoTpeOseHus;

BBIABJIIITH OCHOBHBIC Tpe60BaHI/IH
HOPMATUBHO-IIPABOBLIX u
HOPMAaTUBHO-TCXHUYCCKHX JOKYMCHTOB,
NpCaABbABIICMBIX K CaHI/ITapHOfI, HO)KapHOﬁ u
9KOJIOTHYECKON 0e30macHOCTH

(YHKIIMOHUPOBAHHUS CHUCTEM Tra30CHAOKCHUS;
OPUMEHITh ~ METOJAMKH  IIOMCKa,  cOopa,
00paboTKK MHGOPMAITUH, CUCTEMHBIA TOIXO0]
JUTS PELICHUS TOCTABJICHHBIX 3a

BJIAJICET

METOIUKOI HCIIOJIb30BaHUSA
HOPMAaTHBHO-TIPABOBBIX H
HOPMAaTUBHO-TEXHUYECKHUX JIOKYMEHTOB,

PETYIUPYIOIIUX JIeATENbHOCTh B 0ONACTH
CaHWTApHOM, TMOKAPHOW U IKOJIOTHYECKOU
6e3omacHOCTH  (DYHKIIMOHUPOBAHHUS CHCTEM
ra3opacnpefieieHdss W Ta30MOoTPeOICHHUS;
METOJIMKOM BBISIBJICHHUSI OCHOBHBIX TpeOOBaHUM

HOPMATUBHO-IIPABOBLIX u
HOPMAaTUBHO-TCXHUYCCKHX JOKYMCHTOB,
NpCaAbABIIICMBIX K CaHHTapHOﬁ, noxcapHoﬁ u
3KOJIOTUYECKOH 0e30IMacHOCTH

CI)YHKLII/IOHI/IpOBaHI/Iﬂ CHCTEM ra30CHa0KCHUS




[1K-3 Cnocoben
OpPTaHU30BBIBATH PAOOTHI
M0 TEXHUYECKOMY
00CITYKUBAHUIO U PEMOHTY
WH)XCHEPHBIX CHCTEM
KU3HEO0OECIIeUCHUS B
CTPOUTEIILCTBE

[1K-3.2 IIpoBOAUT OLIEHKY
COOTBETCTBUS MHKEHEPHBIX
CUCTEM KHU3HEOOeCTIeUeHHS B
CTPOUTENILCTBE TPEOOBAHUSIM
CaHUTAPHOU, OKAPHOU U
IKOJIOTHYECKOH 0e30macHOCTH

3HaeT

HOPMAaTUBHYIO 0a3zy B 0OJAcTH CaHUTapHOM,
MOXKapHOW H JKOJIOTUYECKOW Oe30MacHOCTH
(D YHKIIMOHUPOBAHUS CHCTEMBI Ta30CHAOKCHHMS;
KPUTEPUU OLIEHKH COOTBETCTBHSI CHUCTEMBI
ra3oCcHa0KeHHUsI TPEOOBaHHWSAM CaHUTAPHOM,
MOKapHOW M DKOJIOTUYECKOW O€30MMacHOCTH;
OCHOBHBIC MEPOTPUATUS MO0 OOECIICUCHUIO

COXPAaHHOCTH CHCTEM Ta30CHAOXKEHHS, UX
3aIlUTe oT BPEIHOTO BO3JICUCTBUS
OKpYyXKaroleun cpenpl, YCTPaHEHHIO

BBISIBJICHHBIX HapyIIEHUHN; BUAbI MEPOIIPUITHNA
mo  OOECHeueHUI0  MPOMBIIUICHHOW U

9KOJIOTHYECKOU 0e30IacHOCTH Ipu
OKCIlIyaTalun U O6CJ'Iy>I(I/IBaHI/II/I CHCTEM
FaSOCHa6)KeHI/ISI; MCTOAbI OIIPEACIICHUA

TEXHUYECKOT'0 COCTOSIHUSA Ta30IIPOBOIOB

yMmeet

MPUMEHSTh TEOPETUUYECKUE 3HAHUA B TPOIECcCe
pemieHus 3amad B o0mactd B 00JacTH
CaHUTApPHOM, TOXXKapHOH U SKOJIOTUYECKOU
Oe3omacHOCTH (PYHKIIMOHUPOBAHUSL CHUCTEMBI
ra3oCHa0XeHUs npu SKCIUTyaTallHH,
MPOU3BOJUTH OIIEHKY COOTBETCTBHUSI CHUCTEMBI
ra3ocHa0KeHus: TpeOOBaHHUSIM CaHUTAPHOM,
MOKapHOW M DKOJIOTUYECKOW Oe30MacHOCTH;
OTIpeIeNsATh TEXHHUYECKOE COCTOSTHUE
ra3omnpoBOJIOB; BBIOMPATh MEPOINPHUATUS IO

00ecIeYeHHI0 COXPaHHOCTH CHUCTEM
ra3ocHa0OXeHus

BJIAJICET

METOAUKAMH OIIEHKH COOTBETCTBHA
TEXHUYECKOTO COCTOSIHHS CHCTEMBI

ra3ocHa0XeHUsT HOPMATHUBHBIM TpPeOOBAHUSIM
[0 CAHUTAPHOM, MOXKAPHOM M IKOJIOTUYECKOU
0e3onacHoCTH




[IK-3 Cnocoben
OpPTaHU30BBIBATH PAOOTHI
M0 TEXHUYECKOMY
00CITYKUBAHUIO U PEMOHTY
WH)XCHEPHBIX CHCTEM
KU3HEO0OECIIeUCHUS B
CTPOUTEIILCTBE

I1K-3.3 OcymectBusier
TEXHUUYECKUUN U
TEXHOJOTHYECKUIN KOHTPOJIb
BBITIOJIHCHHS pa0bOT 110
TEXHHUYECKOMY 00CTYKUBAHUIO
U PEMOHTY MHKCHEPHBIX
CUCTEM JKU3HEOOECIICUeHHS B
CTPOUTEIHCTBE

3HaeT

STarbl TEXHOJIOTHYECKOTO nporecca
MPOU3BOJICTBA pabOT MO TEXHHUYECKOMY
00CITyKUBAHUIO u PEMOHTY CUCTEM
ra3opacnpe/ieicHiss W Ta30MOTPEOICHHUS;
pEerIamMeHT TEXHOJIOTHMYECKOTo mporecca -
repeyeHb pabor, BBITIOJTHSEMBIX
MPOU3BOJICTBEHHBIM  MOJpA3JeICHueM, IO
TEXHUYECKON OJKCIUTyaTallK, TEXHHYECKOMY
00CITyKUBAHUIO u PEMOHTY CUCTEM
ra30pacipe/eNiCHUs | Ta30n0TPEOICHUS; BUBI
TPYIOBBIX W MaTE€pHAIbHBIX PECYypCOB IS
oOecrnieueHus SKCIUTyaTalluu U

0o0CIyXUBaHUSI  CHCTEM  Ta30CHAOKEHUS;
HOPMBI MIPOMBIIICHHOM, MOXKapHOH,
HKOJIOTMYECKOM 0e301macHOCTH npu
OCYIIECTBJICHUU TEXHOJIOTUYECKOTO MpOIlecca;
BUJBl JOKYMEHTAIlMM [UIS  CIA4Yu/TpUEMKU
3aKOHYEHHBIX BUJIOB/3TANOB padboT

yMmeet

BBITIOJHATh TEXHUUECKUNH M TEXHOJIOTHYECKUN
KOHTPOJIb PE3YJIbTaTOB BBIMOJIHEHUS PabOT MO
TEXHHUYECKOMY OOCITYXUBAaHUIO M PEMOHTY

CUCTEM ra3opacrnpe/eieHus u
ra3onoTpeOieHus; COCTaBIISITh IUTaH
MEPOIPHUATHIA o TEXHUYECKOMY u

TEXHOJIOTUYECKOMY KOHTPOJIIO BBITIOJTHEHHS
paboT MO TEXHHUYECKOMY OOCITYXHBAaHUIO H
PEMOHTY  CHUCTEM rasopacmnpeieneHus Hu
ra3onoTpe0iIeHus; KOHTPOJIHMPOBATH
colOuoieHue HOPM MPOMBIIIUICHHOH,
MOKapHOMU, KOJOTUYECKON 0€30MacHOCTH TIpU
OCYIIECTBIIEHUN TEXHOJIOTMYECKOr0 Mpoliecca;
BBHITIOJHATh TMOATOTOBKY JOKYMEHTAIMH JUIs
CHAuM/IPUEMKH  3aKOHUEHHBIX BHJIOB/ITaloOB

pabot

BJIajeer

HABBIKAMU BBIOOPA MEPOTIPHUATHIA IO KOHTPOITIO
pe3yJIbTaToB OCYILIECTBIICHHUS JTaIoB
BBIMIOTHEHUSI  paboOT MO  TEXHHYECKOMY
00CTyKUBAHUIO U PEMOHTY CUCTEM
ra3opacnpefieieHdss W Ta30MoTPeOICHHUS;
METOJIUKOMN KOHTPOJIS pe3ynpTaToOB

OCYIIIECTBJICHUS TAOB BBIIOJIHEHUS paboT MO
TEXHHUYECKOMY OOCIYXUBAaHUIO U PEMOHTY

CHCTEM ra3opacrpeeICHHs "
ra3onoTpeOiIeHus;  METOJUKOH  KOHTPOJIS
COOIIOIEHUS HOPM MIPOMBIIIJICHHOM,

MOKapHOM, SKOJIOTUYECKON OE30MacHOCTH MpU
OCYIIIECTBIIEHUH PAbOT MO TEXHHUYECKOMY
00CTyKUBaHUIO u PEMOHTY CUCTEM
ra3opacnpeliesieHdss W Ta30MoTpeOsIeHHUs;
METOJMKON  OmpeNeseH!us TMOTPeOHOCTH B
TPYIOBBIX M MaTe€pHalIbHBIX pecypcax it
oOecrnieyeHus HKCIUTyaTaluu, 00CIyKUBaHUS U
PEMOHTA CUCTEM Ta30CHAOKEHUS




[IK-3 Cnocoben
OpPTaHU30BBIBATH PAOOTHI
M0 TEXHUYECKOMY
00CITYKUBAHUIO U PEMOHTY
WH)XCHEPHBIX CHCTEM
KU3HEO0OECIIeUCHUS B
CTPOUTEIILCTBE

[1K-3.4 TIpousBoaur
WHCTPYMEHTAJIbHBIN KOHTPOJIb
TEMIIEPATYPHBIX U
TUAPABIMYECKUX PEKUMOB
pabOThl HHKCHEPHBIX CUCTEM
JKH3HEOOECIIEUCHHS B
CTPOUTEIILCTBE

3HaeT

MOJIOKEHUE O TPOBEJACHUU HHEPreTUYECKOIO
o0cenoBaHus razopacnpeeauTeIbHbIX
OpraHu3aIuii; COCTaB SHEPTreTUYECKOTrOo

[acropra CHCTEM Ta30CHAOKEHUS; METOJIUKY
OTpeNeNIeHUsl pacxoja MPHUPOJHOTO ra3a Ha
TEXHOJIOTUYECKHE M COOCTBEHHBIC HYXKIIBI
I'PO, a Ttaxxke o00BEMA TEXHOIOTHYECKUX
noTepb TPU  €ro  TPAHCHOPTHPOBKE IO
ra3opacrpeeuTeIbHBIM ~ CETSM;  CIOCOOBI
MOBBINIEHUST  HHEProdPPeKTUBHOCTH  TIPH
IKCILTyaTallil CUCTEM Ia30CHA0KEHHUS;

yMmeeT
MIPOBOUTH BU3YaJIbHBII OCMOTp u
MHCTPYMEHTAJIbHBIN KOHTPOJIb

THJIPABIIMYECKUX PEKUMOB Pa0OTHI CHCTEMBI
ra30CHa0KCHHS; POBOJAHUTH  PabOTHI  IIO
TEXHHYECKOMY OOCIIYy)KMBAaHHIO; KOHTPOJIO
KayecTBa pPadOT IpH 3KCIUIyaTallMHd CHCTEM
ra3ocHa0KeHHs; BBIOMpATH CIoco0
MOBBIIICHUS ~ SHEProd(GPEKTUBHOCTH  IIPHU
9KCILIyaTal[ii CUCTEM I'a30CHA0KECHHUS
BJIajeeT

METOJIMKOM ITPOBEJCHHUS BU3YAIIbHOI'O OCMOTpPa
u UHCTPYMEHTAJIbHOTO KOHTPOJIS
THJIPABIMYECKUX PEKUMOB IPH IKCIUTyaTalluu
CHCTEM T'a30CHA0KECHUS U JOKYMEHTHPOBAHUS
UX Pe3yJbTaTOB

ITK-3 CriocobeH
OpPraHM30BBIBATH PAOOTHI
10 TEXHHYECKOMY
00CTY»KUBAHUIO U PEMOHTY
WHKCHEPHBIX CHCTEM
JKM3HE0OeCIIeYeH s B
CTPOMTEIIBCTBE

IIK-3.5 YcranaBnmuBaer
BO3MOKHBIE TPUUUHBI OTKA30B
Y aBapUMHBIX CUTYallui B
WHXEHEPHBIX CUCTEMaxX
YKHU3HEOOECIICUCHHS B
CTPOUTEIILCTBE

3HaeT

IIpaBujia 1 HOPMbI TEXHUYIECKOU OKCIlIyaTalun
CHUCTEM 1"8.30CH8.6)KCHI/I}I; IMOJIOKCHHUSA TCOPUHU
HaaACKHOCTHU CHUCTEM ra3opacinpecaciaCHusd;

MCETOJbI IOBBIIICHUA HaJCKHOCTH
ra3opacipeaciuTCIbHbIX CHUCTEM,
KJ'IaCCI/I(bI/IKaL[I/IIO OCHOBHBIX BHUbI

MOBPSKICHHH W OTKAa30B JJIEMEHTOB CHCTEM
ra3ocHa0OXeHus

yMeeT

yCTaHABJIWBATh BO3MOXKHBIC TPUYMHBI OTKA30B
W aBapMMHBIX CHUTyalldii Ha CHCTeMax

FaSOCHa6)KeHI/IH; IMIPOU3BOJAUTH pacucT
HaJEKHOCTH I'a30BOM CETU
BJIaJeceT

METOINKOM KOHTPOJIA CO6JIIO,Z[CHI/IH IIpaBuI "
HOpM TEXHHYSCKOMN OKCIIIyaTalun CHCTEM

Fa3OCHa6)KCHI/I$I; METOINKOI BBISIBJICHHUA
HOBpe)KI[CHI/Iﬁ n OTKa30B CHUCTEM
Fa3OCHa6)KCHI/I$I; METOINKOM 000CHOBaHUS
HOTpC6HOCTI/I B PEMOHTC CHUCTEM
Fa3OCHa6)KCHI/I$I; METOIMKOI pacducTta

HaJEKHOCTH I'a30BOM CETU




[IK-3 Cnocoben
OpPTaHU30BBIBATH PAOOTHI
M0 TEXHUYECKOMY
00CITYKUBAHUIO U PEMOHTY
WH)XCHEPHBIX CHCTEM
KU3HEO0OECIIeUCHUS B
CTPOUTEIILCTBE

[TK-3.6 OcymiecTBisieT BEIOOD
Croco00B MPOBEIEHUS padoT
M0 TUKBUJIAIIUHN aBaApUHHBIX
CUTYyalHil, aBapUUHOMY
00CITy>)KMBAaHUIO MHKEHEPHBIX
CUCTEM JKU3HEOOECIICUCHHS B
CTPOUTEIILCTBE

3HaeT

BUIIBI TIOBPSXKICHUA U OTKa30B OOBEKTOB
CUCTeM Ta30CHA0KEHHs; BHUABI padoT 1o
aBapHUITHO-TUCIIETICPCKOMY/a00HEHTCKOMY
00CITy’)KUBAaHHIO CUCTEM Ira30CHAOKEHHS

ymeeT

BBEIOMpATh CIIOCOOBI TPOBEACHHS pPAbOT IO
JINKBUJALUHU ABAPUIHBIX CUTYyaluu,
aBapuitHOMY 00CITy’)KHBaHUIO CUCTEMBI
ra3oCHa0XEeHHS; COCTABIIATH IUIAH PabOT IO
aBapUITHO-IUCIIETYEPCKOMY/a00HEHTCKOMY

00CITy’)KMBaHUIO

CUCTEM Ia30CHA0KEeHUs

BJIajieeT

METOJaMH MpPOBEACHUs padoOT IO JIMKBUAALUU
aBAPUITHBIX CUTYaIlUH, aBapuitHOMY

O6CJ'Iy>KI/IBaHI/IIO CUCTCM TI'a30pacCipCACICHUA U
ra30HOTpe6J'IeHI/I$I

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

JlanHas qucruIuinHa (MOyJib) BKiIFoYeHa B biok «/{ucuummunel, moxynu» b1.B.08 ocHoBHOI
npodeccuonansHoOM 06pa3zoBaTenbHOi mporpammbl 08.03.01 CTpouTenbCTBO U OTHOCUTCS K YacTH,
dbopmupyemoii yauacTHUKaMu 00pa30BaTeNIbHBIX OTHOIICHUH yueOHOTO IJIaHa.

Ne n Kon n HanMeHOBaHME HHIUKATOPa
I/ PCULICCTBYIOLME HMCUIILHHET JIOCTYKCHUS KOMIICTCHIIMH
1 |CpencrBa MexaHHM3aIlUU CTPOUTEIHCTBA OIIK-3.1, OIIK-3.2
OIIK-3.1, OIIK-3.3, OIIK-5.1, OIIK
2 | H3pickaTenbcKas IpaKTUKa, FeoJIOTHIecKas -5.4, OIIK-5.6, OIIK-5.7, OIIK-5.8,
OIIK-5.9, OITK-5.10
OIIK-3.2, OIIK-3.3, OIIK-3.7, OIIK
3 | Mixenepas reonorus -4.2, OIIK-4 .4, OIIK-5.1, OIIK-5.2,
OIIK-5.4, OIIK-5.6, OIIK-5.7, OIIK-
5.8, OIIK-5.9, OIIK-5.10
4 NHupopmaninoHHbIE TEXHOJIOTUN T'PadUUECKOro OIIK-2.2, TIK(10)-1.1, TTK(11)-1.2,
IIPOEKTUPOBAHHUS TTK(L)-1.3
5 | Mexanxa skukocTi i rasa OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5, OIIK-1.7, OIIK-3.2
OIIK-3.1, OIIK-3.2, OIIK-3.4, OIIK
-3.5, OIIK-3.6, OIIK-4.1, OIIK-4.2,
6 | OcHOBBI apXUTEKTYPHO-CTPOUTEIBHBIX KOHCTPYKIIHIA OIIK-4.3, OIIK-4.4, OIIK-6.1, OTIK-
6.2, OIIK-6.3, OIIK-6.5, OIIK-6.6,
OIIK-6.7, OIIK-6.8, OITK-6.10,
OIIK-6.11
OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
7 | CrpoutenpHas Teriopu3uka -1.5, OIIK-3.1, OIIK-3.6, OIIK-3.7,
OIIK-4.2, OIIK-6.1, OIIK-6.14
OIIK-3.1, OIIK-3.2, OIIK-3.8, OIIK
8 | CrpoutenpHble MaTepUabl 3.9
9 | Buicmas Matematuka OIIK-1.6, OIIK-1.7, OIIK-1.8, YK-
2.1, YK-2.3, VK-2.4
10 | Texuuyeckas MexaHHKa OIIK-1.4, OIIK-1.5
11 |WmnxenepHas rpaduxa OIIK-1.9




12

NudopmaninoHHbIE TEXHOJIOTUN

OIIK-2.1, OIIK-2.2, OIIK-2.3, YK-
1.1, YK-1.2, VK-1.6

13

Komnbrotepaas rpaguka

OIIK-1.9

14

TeopeTndeckass MEXaHHUKa

OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK
-3.2

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK

15 | Pusika -1.5, OTK-1.11, YK-1.1
OIIK-6.1, OIIK-6.2, OIIK-6.4, OIIK
16 |I[IpoexTupoBaHHE UHKEHEPHBIX CUCTEM 6.7, TIK(I)-1.1, TIK(I)-1.2, TTIK(LL)-

1.3, ITK(11)-1.4, ITIK(LD)-1.5, TTK(LL)-
1.6

17 | TeruiomaccooOMeH T1IK-1.3
OIIK-6.1, OIIK-6.2, OIIK-6.4, OIIK
-6.9, OIIK-6.13, OIIK-6.14, I1K-1.1,
18 | OcHoBEI TeIuIOra30CcHA0XEHNU U BEHTHWIALU

[IK-1.2, I1K-1.3, TIK-1.4, I1IK-1.5,
I1K-1.6, OIIK-4.2

19

TexHuueckas TCpMOIUHAMHKA

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5

20

NuxxeHnepHas reone3us

OIIK-3.1, OIIK-3.2, OIIK-4.2, OIIK
-4.4, OIIK-5.1, OIIK-5.2, OIIK-5.3,
OIIK-5.5, OIIK-5.7, OIIK-5.8, OIIK-
5.9, OIIK-5.10

21

Ha‘lepTaTeHLHaﬂ IreoMCTpPUA

OIIK-1.9

22

XuMus

OIIK-1.1, OIIK-1.3, OIIK-1.4, OIIK
-1.5




CpencTBa MeXaHH3AIUH CTPOUTENHCTBA (OOIIHE CXEMBI YCTPOWCTBA CTPOUTEIBHBIX MAIIIHH,
BKJIIOYAsi aBTOMaTUUYECKUE CUCTEMBI

yIIpaBICHHS; padOUYUe MPOIECCHl M TEXHUYECKHE BO3MOKHOCTH 000PYIOBAHMSI, UCIIOIB3YEMOTO KaK

CTPOUTENbHBIE MAIIMHBI, IPU PA3JIMYHBIX PEXKUMAaX SKCILTyaTaIluu)

be3onacHoCTb kU3HEAEATEIHLHOCTH (OCHOBHBIE BU/IbI TOTEHIIMAIBHBIX OTMIACHOCTEN U UX
MOCIIEACTBHSI B MPOPECCHOHATBHOMN JAEITETLHOCTH U OBITY, PUHITUIIBI CHUKCHHS BEPOSITHOCTH HX
peanu3anun)

N3bickaTenbCcKkas MpakTHKa, TeoJorundyeckas (opranusaius U IpoBeIeHHe HHKEHEPHO-
reoJIOTUYECKUX

W3BICKAaHUM JJI1 CTPOUTEIIbCTBA)

Nnxenepnas reosiorust (OCHOBHbIE MHKEHEPHO-TE€OJIOTHYECKHUE CBOMCTBA TPYHTOB)

NubopmanoHHbIe TEXHOJIOTHH IPpaUUeCKOTO MPOSKTUPOBAHUS (OCHOBHBIC ITPOTPAMMBI TSI
MIPOCKTUPOBAHUS MH)KEHEPHBIX CHCTEM)

MexaHHKa KUJKOCTH U Ta3a (OCHOBHBIE MPUHITUIIBI PA0OTHI TPUOOPOB ¥ METOIBI H3MEPECHHUS
JIaBJICHUs, CKOPOCTH U

pacxojia B MOTOKaX >KUJIKOCTU U ra3a)

OCHOBBI aPXUTEKTYPHO-CTPOUTEIBHBIX KOHCTPYKIUN (TPUHIUIIBI 00bEMHO-TNIAHUPOBOYHBIX,
KOMITO3UIIMOHHBIX M KOHCTPYKTHUBHBIX PEIICHUN 3IaHUI U COOPYKEHUH)

CrpourenbHas Teriodusuka (TermoGpu3ndecKiue XxapakKTepUCTHKN CTPOUTEIBHBIX MAaTEPHUAIIOB)

CrtpourenpHbie MaTepHUaibl (KIaccu(uKkaius, OCHOBHBIC CBOMCTBA U 00J1aCTh MPUMEHEHUS
CTPOUTENBHBIX MATEPUATIOB U U3JIEIHNI, ©X MAPKH)

Bricmias MaTemaTka (MaTeMaTH4ecKuil anmapat sl pelieHus MPUKIaJAHbIX 3a/1a4 110
ra30CHa0XEHHUIO U UCIIOIb30BAHMIO Ia3a)

TexHuueckas MexaHuKa (OCHOBbI KOHCTPYHUPOBAHHSI. )

Nunxenepnas rpaduka (rpadudeckue n300paskeHusl TEXHOJIOTMYECKOTO 000PpYI0BaHUS U
TEXHOJIOTHYECKUX

CXEM B PYYHOH U MalIMHHOI rpaduke, ohopmiIeHIEe MPOSKTHON JOKYMEHTAIINH 110
ra30CHA0KCHUIO)

Nudopmanronnsie TeXHOIOTUH (Ha3HAYEHUE U BUAbI HHPOPMAITMOHHBIX TEXHOJIOTHMA, TEXHOJIOTUU
cbopa, HaKoIUIeHHs, 00pabOTKH, Mepeaaun U pacpocTpanenus uHpopMaiuu. IHCTpyMeHTanbHbIe
cpencTBa HHPOPMAITMOHHBIX TEXHOIOTHIA)

KommerotepHas rpaduka (MeToabpl KOMIBIOTEPHOI TeOMETPUH, PACTPOBOI, BEKTOPHOM U
TPEXMEPHOU

rpaduku. CoBpeMeHHbIE TpadudecKue

MAKeThl U CUCTEMBI)

®wusuka (OCHOBHBIC (PU3HUECKUE BETHUNHBI U KOHCTAHTHI, UX OMPEACTICHUS U eUHHUIIBI U3MEPEHHUS])

[IpoekTupoBaHye HHKEHEPHBIX CUCTEM (OCHOBBI THAPABINYECKUX PACUYETOB)

TennmomaccooOMeH (OCHOBBI pacueTa TEeTI0MacCOOOMEHHBIX MPOIECCOB KUAKOCTH U rasa)

OcHOBBI TemI0ra30cHaA0XKeHUS U BEHTHISLIUH (BBIOOP MPUHIIMITHAIBHBIX BAPHAHTOB YCTPOKUCTBA
CUCTEM ra30CHA0KEHHS)

TexHuueckas TepMoAMHAMUKA (TEPMOAMHAMUYECKHE TIPOIECCHI, 3aKOHBI TEPMOAMHAMUKH )

W3pickarenbckas mpakTHka, reofaezndeckas. YacTs 2 (pa3OuBKa Tpacchl, COCTaBICHUE TPOAOILHOTO
npoduns

Tpacchl, MPOSKTUPOBAHKE HA TIPOUIIC)

NuxenepHas reoie3us (OCHOBHBIE TPEOOBAHHUS K IJIaHAM, KapTaM H MPOQUIIIM)

HauepraTenbHas reoMeTpust (3HAHUSA U yMEHUS B 00JIaCTH WH>KEHEPHOH TpaduKu.
[IpocTpaHCTBEHHOE M KOHCTPYKTUBHO-TE€OMETPUUYECKOE MPEACTABICHNE OOBEKTOB MPOSKTHUPOBAHHS)

Xumus (TepMoxumusi 5K30- U SHAOTEpMUYECKUE peakinu. OpraHndyeckas XuMusa. XUMHUECKUE
peakunu. CKOpOCTh

XUMHUYECKUX PeaKluid. DNEeKTpo-XxuMuueckas kopposus. [lonumepsi. )

No Kona n HamMeHOBaHWE HHIUKATOPA
[Tocnenyromuye TUCIUTIIIMHBI
/1 JIOCTHIKEHHUS KOMITETEHIINHA

[1K-2.2, T1K-2.3, TIK-2.4, TIK-2.5,
[K-2.6, I1K-2.7, T1K-3.1, T1K-3.2,
I1K-3.3, [1K-3.4, T1K-3.5, T1K-3.6

MoHTax U OKCIUIyaTanust CUCTEM TEIIOra30CHA0KEHUS U
BCHTUJIAIIUHN




2 |IIpoekTHpOBaHUE CUCTEM TEILUIOTa30CHA0KEHUS

IIK-1.1, I1IK-1.4

[IpoekTpoBaHUE CUCTEM OTOIIJICHHUS, BEHTUISALIUNA U
KOHJIMIIMOHUPOBAHUS BO3TyXa

IIK-1.1, I1K-1.3, T[IK-1.4

4 | TennoreHepupyroume yCTaHOBKU

IK-3.1, I1K-3.2, T1K-3.3, T1K-3.4,
I1K-3.5, I1K-3.6

[ToaroToBka K mporeaype 3auThl | 3aIUTa BBITYCKHON
KBaJTM(PUKAITMOHHON pabOTHI

VK-1.1, YK-1.2, YK-1.3, VK-1.4,
VK-1.5, VK-1.6, YK-2.1, VK-2.2,
VK-2.3, VK-2.4, VK-3.1, VK-3.2,
VK-3.3, VK-3.4, YK-3.5, VK-3.6,
VK-4.1, YK-4.2, VK-4.3, VK-4.4,
VK-5.1, VK-5.2, VK-5.3, VK-6.1,
VK-6.2, VK-6.3, YK-6.4, VK-6.5,
VK-7.1, VK-7.2, YK-7.3, VK-7.4,
VK-8.1, VK-8.2, YK-8.3, VK-8.4,
VK-9.1, VK-9.2, VK-9.3, VK-9.4,
VK-9.5, VK-10.1, VK-10.2, VK-10.3,
OIIK-1.1, OTIK-1.2, OTIK-1.3, OTIK-
1.4, OTIK-1.5, OTIK-1.6, OTIK-1.7,
OIIK-1.8, OTIK-1.9, OTIK-1.10,
OIIK-1.11, OTTK-2.1, OTIK-2.2, OTTK
-2.3, OTIK-3.1, OTTK-3.2, OTTK-3.3,
OI1K-3.4, OTIK-3.5, OTIK-3.6, OTIK-
3.7, OTIK-3.8, OTTK-3.9, OTTK-4.1,
OIIK-4.2, OTIK-4.3, OTIK-4.4, OTIK-
5.1, OTIK-5.2, OTIK-5.3, OTIK-5.4,
OIIK-5.5, OTIK-5.6, OTIK-5.7, OTIK-
5.8, OTIK-5.9, OTIK-5.10, OTTK-6.1,
OI1K-6.2, OTIK-6.3, OTIK-6.4, OTIK-
6.5, OTIK-6.6, OTTK-6.7, OTIK-6.8,
OI1K-6.9, OTIK-6.10, OTTK-6.11,
OIIK-6.12, OTTK-6.13, OTIK-6.14,
OIIK-6.15, OTTK-6.16, OTIK-7.1,
OIIK-7.2, OTIK-7.3, OTIK-7.4, OTIK-
7.5, OTIK-7.6, OTTK-7.7, OTIK-8.1,
OT1K-8.2, OTIK-8.3, OTIK-8.4, OTIK-
9.1, OTIK-9.2, OTIK-9.3, OTTK-9.4,
OI1K-9.5, OTIK-9.6, OTIK-10.1,
OTIK-10.2, OTTK-10.3, OTIK-10.4,
OIIK-10.5, TIK-1.1, TIK-1.2, TTK-1.3,
TK-1.4, TIK-1.5, TIK-1.6, TIK-2.1,
TK-2.2, TIK-2.3, TIK-2.4, TIK-2.5,
TK-2.6, TIK-2.7, TIK-3.1, TIK-3.2,
TK-3.3, TIK-3.4, TIK-3.5, TIK-3.6,
MIK(ID)-1.1, TIK(LD)-1.2, TIK(ID)-1.3,
MK (LD)-1.4, TIK(ID)-1.5, TIK(1T)-1.6

4. O0beM QUCHUNIMHBI (MOAYJISA) B 32a4€THBIX €IMHUIAX C YKA3aHHEM KOJIMYeCTBA aKaJeMU4eCKHUX
4acoB, BbIICJIEHHBIX HA KOHTAKTHYIO padoTy 00y4Yalluxcs ¢ npenojasaresieM (110 BUAaM y4eOHbIX

3aHATHIA) M HA CAMOCTOSAITEJIbHYIO Pa00oTy 00y4Yar0IuXCcst




W3 HuX yackl Ha

Cemectp

Bu OHOI PabOTHI Beero IPaKTUYECK
J yueOHOM pabo 4aCOB p €CKYIO 7
NOATOTOBKY
KoHTakTHas padora 32 32
Jleximonnsie 3ansatus (JIek) 16 0 16
Jlaboparopusie 3anstus (J1ad) 8 8 8
IIpaktuueckue 3ausatus (Ip) 8 8 8
WHas koHTaKTHasi paboTa, B TOM YHCJIE: 15 1,5
KOHCYJIBTAIllMH 10 KYPCOBOH paboTe (IIPOoeKTy), 1 1
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas pab0Ta Ha aTTeCTAIMIO (C1aJa 3a4era,
3aueTa ¢ OICHKOM; 3aliTa KypCOBOW pabOThI 0,25 0,25
(TmpoekTa); cmaya KOHTPOJIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO 0.25 0.25
(KOHCYIbTaNHSA TIepe SK3aMEHOM U cliadya ' '
Yacbl HA KOHTPOJIb 26,75 26,75
CamocTositesbHast padora (CP) 83,75 83,75
O01asi TPYA0eMKOCTb THCHHILIMHBI (MOIYJIsI)
qachl: 144 144
3a4YeTHbIe eIHHULBI: 4 4




5. Copep:kanne IUCHUIIMHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHueM

OTBECJICHHOI'0 HA HUX KOJINYECTBA aKaACMHU4Y€CKUX YaCOB U BU/10B y‘lCﬁHLIX 3aHATHH

5.1. Tematuueckuit maH AUCUMIUIAHBI (MOYJIS)

Pazgensl JUCHUIIIITNHBI

Cemectp

KonTakTHast padota (110 yueOHBIM

3aHATHSIM), Yac.

JIEKIIUHA

I13

JIP

U3 HUX
Ha
MPaKTH-
YECKYIO
MOATO-
TOBKY

BCEro

BCEro

U3 HUX
Ha
MPaKTH-
YECKYIO
MOAT0-
TOBKY

BCEro

13 HUX
Ha
MPaKTH-
YECKYIO
MOArO-
TOBKY

CP

Bcero,
yac.

Kon
HHIAKATOP
a
JOCTHKEHH
1
KOMIIETEHI]
1505

1 pa3nen. ['a3ocHabxeHue U ero
MECTO B TOILTUBHO-
DHEpPreTHUECKOM OanaHce.
T'oproune razni. Puzuko-
XWMHYECKHE CBOMCTBA.
Tpa"cnopt npupoOAHOro rasa.

1.1.

TexHuueckue u
SKOHOMHUYECKUE MTPEUMYIIIECTBA
MIPU UCMOJIb30BaHUU Ta3a.
Knaccudukamnus roprogmx
ra3oB.

XapaKTepHUCTUKHU Ta30BbIX
MecTopoXxaeHui Poccuu.
T"a30BBIC, KOHACHCATHBIC,
HE(TSHBIC MECTOPOKICHUSI.
O6paboTka rasa.
TpancnopTupoBaHue ra3a Ha
OOJIbIITNE PACCTOSIHHUSL.
[Ton3zemHbIe XpaHuIMIIA rasa.
CocraB u cBOCTBa
razo000pa3HoOro TOIJIUBA.
Pacuer ¢pu3uKO-XUMHUYECKUX
CBOMCTB FOPIOYHX I'a30B.

5,5

7,5

[1K-3.1,
[1K-3.2,
[1K-3.3,
[1K-3.4,
[1K-3.5,
I1K-3.6

2 paznen. 'opojickue CUCTEMBI
ra3opacrpeieieHus 1 uxX
OCHOBHBIE XapaKTEPUCTHKH.
[HoTpebnenue raza.
I"azoperymnsiTopHbIE TyHKTH U
YCTaHOBKH. DKCILTyaTalus
CUCTEM ra3opacrpeiejeHus 1
ra3onoTpeOaeHus

2.1.

["azopacnpenenurenbHbie
CHCTEMBI HaCEIEHHBIX

ITyHKTOB: TEPMHUHBI U
OTIpeIeTICHUsT; 001IIast cxema;
KJIacCu(pUKaIus CUCTEM
ra3opacrpe/ieICHHs.
Knaccudukarms ra3ompoBoioB.

5,5

6,5

[K-3.1,
I1K-3.2,
[1K-3.3,
[1K-3.4,
[1K-3.5,
I1K-3.6




Y CTpoiCTBO M KOHCTPYKLIMHU
ra3oBbIx cereil. [lepeceuenue
ra3onpoBOJIaMU €CTECTBEHHBIX

1 UCKYCCTBEHHBIX [1IK-3.1,
MIPENSATCTBHMA. [1K-3.2,
29, 3ammTa ra3ornpoBoioB OT 45 75 [1K-3.3,
koppo3uu. Koppo3noHusie I1K-3.4,
CBOICTBA I'pYHTa U UX ITK-3.5,
onpeneneHue. M3omsmus [1K-3.6
TpyOOIIPOBOIOB. AKTHBHBIC
METO/IbI 3aIHUTHI ITOI3EMHBIX
ra3onpoBOJIOB OT KOPPO3UH.
OCHOBHBIE KaTErOpuu TK-3.1
noTpeduTenel 1 METO bl HK-3.2,
pacdeTa moTpedIsieMoro MU HK-3. 3’
2.3. |ra3a. Pexxumbl moTpeOiaeHus 1 1 5,5 75 HK-3. 4’
raza. OnpeaeeHue pacyeTHbIX HK-3. 5’
pacxo0B ra3a 1o Bujam HK-3. 6,
oTpeOuTEeINeH. '
["a3zoperynsaTopHbie MyHKTHI U
YCTaHOBKHU. TEXHOJOTHUECKHE
CXEeMBbI U 000pyI0BaHHE.
[TpuHIUIIBEI pabOTHI, K-3.1
KOHCTPYKIMHU, XapaKTEPUCTUKHU HK-3:2,
1 OCHOBHBIC THIIBI K-3 3’
2.4. | peryisaTopoB JaBICHUS. 051 05 55 8 HK-3.4,
Br160p TexXHOJIOrHYeCKOro HK-3. 5’
obopynosanus ['PIT u I'PVY. HK-3. 6,
["a3zopacnpenenuTenbHbIC '
CTaHIUHU. TEeXHOIOTHYSCKUE
CXeMBbI 1 000pyI0BaHNe. YUEeT
pacxoja rasa.
IK-3.1,
CTpouTenbCcTBO, UCIIBITAHUE, I1K-3.2,
MPUEMKa B DKCILTyaTalHIO [1K-3.3,
2.5. 4,5 6,5
ra30npoBOJIOB U 000PYIOBaAHUS [1K-3.4,
I'PII. I1K-3.5,
I1K-3.6
3. |3 pasnmen. 'mapaBanueckuit
pacyer CHCTEM
razopacnpe/eiacHus u
ra3onoTpeOIeHus
. IK-3.1,
Pa3zpaboTka pacyeTHOM cXeMbI K-3.2
razopacnpeieIuTeIbHON CETH. K-3 3'
3.1. | Onpenenenne pacyeTHBIX 051 05 45 6 HK-SI 4'
pacxoI0B ra3a JJisl y9aCTKOB HK-S: 5'
razopacnpeieIuTeIbHON CETH. HK-3.6,
IK-3.1,
Onpenenenue NoTephb 1aBICHUSA K-3.2
B TYITUKOBBIX Pa3BETBIICHHBIX U K-3 3’
3.2. | KOJIBIIEBBIX TA30TPOBOJIAX 1 1 4,5 6,5 HK-SI 4'
HU3KOTO, CPETHETO U BHICOKOTO HK-S: 5:

JaBJICHHUS.

[1K-3.6




4. |4 paszngen. TeopeTtnueckue
OCHOBBI CKUTAaHMS rasa.
["a30BBIE rOpenKu U X
OCHOBHBIC XapaKTEPUCTUKH
Pacuer nokasareneii ropeHus [1IK-3.1,
ra3000pa3HOro TOIUIMBA. [1K-3.2,
41 KI/IHCTI/IE(a XUMHUUYECKUX 45 6.5 [1K-3.3,
peaknuii roperusi. OCHOBHBIC [1K-3.4,
3aKOHBI PACIPOCTPaAHEHUS ITK-3.5,
IUIAMEHU. I1K-3.6
Temrmeparypa BoCIIaMEHEHHUS. IK-3.1,
Konrnentpanronabie mpeiesnb I1K-3.2,
4 o |BOCTUIAMEHEHUS. CxkopocTb 45 5.5 [1K-3.3,
pacrpocTpaHeHHS TIJIaMEHH. I1K-3.4,
OCHOBHBIE PEKUMBI [1K-3.5,
pacnpocTpaHeHUs IJIAMEHH. I1K-3.6
I1K-3.1,
MeToapl CXKUTaHHS ras3a.
s I1K-3.2,
Y CcTOWYHUBOCTH TOPEHHUS. K-3.3
4.3. | SIBnenus oTpeiBa U MPOCKOKA 4,5 5,5 K-3 4’
minamenn. Ctabunm3anus '
’ I1IK-3.6
Kiaccudukanms 1 OCHOBHBIE
3JIEMEHTBI Ta30BBIX TOPEJIOK.
Crioco0Obl opranu3aium [1K-3.1,
rporiecca ropeHHs. [1K-3.2,
44 Jubdy3rnoHHBIC TOPENKH, 45 55 I1K-3.3,
" | MHKeKITMOHHBIC TOPENKU ' ' [1K-3.4,
HEMOJIHOTO U IIOJIHOT'O [1IK-3.5,
MIPEABAPUTEIIBHOTO CMEILICHNUS, I1K-3.6
TOPEJIKU C IPUHYIUTEIBLHOMN
1oJa4ye BO3ayXa.
I1K-3.1,
I1K-3.2,
I1K-3.3,
4.5. [Pacyer ra3oBbIX TOPETIOK. 45 6,5 K-3.4
I1K-3.5,
I1K-3.6
5. |5 pasmen. Mcnonb3oBanue rasza
Ha OBITOBBIE HYKIBI.
DKCIuTyaTalus, pEMOHT,
HaJIe)KHOCTh CUCTEM
ra3oCHa0KeHUs.
Hcnonp30BaHUE CHKUKEHHBIX
YTIIEBOIOPOIHBIX Ta30B
I1K-3.1,
I1K-3.2,
I"azocHaOXeHME KUIBIX TOMOB. [1K-3.3,
51 BrITOBBIE ra30BbIE TPUOOPHI. 451 105 [1K-3.4,
I1K-3.5,

I1K-3.6




IK-3.1,
O6nacTh MpUMEHEHUS U K-3.2
cBorictBa CYI'. Ucnonb3oBanue HK-3. 3’
5.2. |CVT B OpITy. XpaHeHue, 711 1 1 6,5 8,5 HK-3. 4’
TPAHCIOPT U CITOCOOBI HK-3. 5’
perazudukanuu CYT. HK-3. 6’
OcHOBBI Oe3011aCHOM
AKCIUTyaTaIuyi CUCTEM I1K-3.1,
ra3zocHa0KeHHsL. I1K-3.2,
OO0cny>XuBaHUE U PEMOHT 10,2 I1K-3.3,
5.3. . 711 11,25
ra3onpoBOJIOB. ABapUiHbIE 5 I1K-3.4,
paboThI Ha Ta30IPOBO/IAX. IIK-3.5,
Hanexunocts cucrem IK-3.6
ra30CHA0XKEHHUS.
6. |6 paznen. MHas koHTakTHas
pabora
IK-3.1,
IK-3.2,
KoHTakTHBIE Yackl Ha K-3.3
6.1. | KOHCYJIBTAITHIO 110 KYPCOBBIM 7 1,25 K-3 4’
4,
MIPOEKTaM K-35,
I1K-3.6
7. |7 paznen. Kontpoin
IK-3.1,
IK-3.2,
IK-3.3,
7.1. | Dx3ameH 7 27 K-3.4.
[K-3.5,
IK-3.6
5.1. Jlekuuun
Ne | HaumenoBanue pazaena .
. HanmeHnoBanue u kpatkoe coaepkaHue JEKIUN
pa3n Y TEMBI JIEKITUI
Pacuer pu3mKo-XxUMHUYECKUX CBOMCTB rOPIOYUX Tra30B.
Texuuueckue u Pacuer puzmko-xuMudeckux CBOMCTB roprouux razo. Onpenenexue:
9KOHOMMYCCKHEC BBICILIEW M HU3ILIEU TEIUIOTHI CTOPAHUS Fa30BbIX CMECEM, INIOTHOCTH
NpCUMyIICCTBA IIPU CMECH, OTHOCHUTEIBLHOH TUIOTHOCTH, urcia Bo60e, HKHEro U BEpXHETO
HCIIOJIB30BAHMHU I'a3a. | ipeeI0B BOCIUIAMEHSIEMOCTH, ONPEAEIIEHUE TEMITEPATYPhl TOPEHUS
Knaccudurarms CMECH Ia30B, JABJICHUS IIPU B3pPBIBE Ia30BO3AYIIHON CMECH.
TOPIOYHX Ta30B.
XapakTepucTUKU
ra3oBbIX
MECTOPOKICHUN
Poccuu. "'a3oBEle,
1 KOH/JICHCATHBIE,
He(TSAHbIC
MECTOPOXKIACHUS.
O6paboTka rasa.
TpancnopTupoBanue
ra3a Ha OoIbIIHe
PacCTOSHUS.
[ToazemHble XpaHuIUIIA
rasa.
CocraB u cBOCTBa
ra3zo000pa3HoOro TOIJIMBA.




Pacuer ¢pusuko-
XUMHUYECKUX CBOWCTB
TOPIOYHX Ta30B.

T"azopacnpenenuTenbHbI
€ CHCTEMbI HaCEJICHHBIX
IYHKTOB: TEPMHHBI
omnpeeCHUs; 001mast
cXema; KJIacCu(UKaIus
CHCTEM
ra3opacrpe/ieicHHs.
Kinaccudukarms
ra30IpoBOJIOB.

["a3opacnpeeTuTeIbHbIE CUCTEMbI HACEIICHHBIX MTYHKTOB: TEPMUHBI U
ompezeneHus; o0mas cxema; KiacCu(PUKaIUs CHCTEM ra30pacipe/IeICHHUS.
Knaccudukanus ra3onpoBojioB.

["a3opacnpeeuTeIbHbIE CUCTEMbI HACEIICHHBIX MTYHKTOB: TCPMUHbBI U
ormpezeneHus; o0mas cxema; Ki1acCu(pUKaIs CHCTEM ra30pacipe/IeICHHs
rOpOJIOB U HACEJICHHBIX MYHKTOB: OJJHOCTYIICHUYATAsl, ABYXCTyIeHYaTasl,
TPEX ¥ MHOTOCTYIICHUYATasi CUCTEMa.

Knaccugukaius ra30mpoBoioB: 10 AaBJICHHIO, 110 HA3HAYCHUIO, 110
KOH(UTYpAIHH, IO MaTepHaly TpyO, 0 MECTY PACIIOIOKCHHSL.
[MpucoenuHeHne noTpedUTEsCH K ra30BbIM ceTsiM. CXEMbI TOPOJI-CKHX
CUCTEM ra30CHAOXKEHHUSI.

YcerpoiictBo 1
KOHCTPYKLMU I'a30BbIX
cereil. [lepeceueHue
ra3onpoBoJilaMu
€CTECTBEHHBIX U
MCKYCCTBEHHBIX
MPETSITCTBHIMA.
3amura ra3zornpoBoJioB
OT KOPPO3UHU.
Koppo3uonnsie
CBOICTBA I'PYHTA U UX
onpenenenue. M3omsiust
TpyOOIIPOBOIOB.
AKTHUBHBIE METOIEI
3aIUTHI TTOI3EMHBIX
ra3oIrpoBOJIOB OT
KOPPO3UH.

YCTpolcTBO M KOHCTPYKIIMU Ta30BbIX ceTei. [lepeceuenue
ra3orpoBO/IaMU €CTECTBEHHBIX U UCKYCCTBEHHBIX MPEISITCTBUI.
YCeTpoiicTBO M KOHCTPYKIIMM Ta30BbIX ceTeil. TpyObl, MaTepuansl TpyoO,
coprament, 'OCT. Apmatypa u 060pyaoBaHue ra3onpoBoioB. OCHOBHBIE
IpaBujIa NPOKJIAKHU ra30lPOBOIOB PA3IUYHBIX JaBICHUI.

OcHOBHBIE KaTErOpUH
noTpeduTeneit u
METOBI pacuera

MoTpeOIIEMOTO MU
rasa. PexxuMel
noTpedieHus rasa.
Ornpenenenue
pacueTHBIX PAcXO0B
rasa o BUJam

OCHOBHBIE KaTeropuu MoTpeduTenel 1 METOIbl pacueTa MoTpeOIIeMOTo
uMH ra3a. PexxumMel motpediienns raza. OnpeaeneHue pacueTHBIX
PacxoJI0B Ta3a Mo BUAAM MOTPEOUTEICH.

OCHOBHBIE KaTeropuu MoTpeduTenel 1 METOIbl pacueTa moTpeOIIeMOTo
uMu ra3za. Hopmel moTpebaenus raza. PacueT ra3oBoro norpedieHus ra3a
B rOpoJiax, MOCeIKaxX U CeIbCKOM MECTHOCTH.

Pexxumbl motpebnerus raza. OCOOEHHOCTH peKUMa IMOTPEOICHUS raza
OCHOBHBIMH KaTErOpUsMH MoTpeduTeneil. ['0joBoi, HeIeIbHBIH 1
CYTOYHBIH rpaduku norpedbneHus raza. KorduimeHTs
HepaBHOMEPHOCTH. ['0/10Bast U CyTOUHAasi HEpaBHOMEPHOCTH. Pacuer

noTpebuTeeii. TrOJ0BOM U CYTOYHOW HEPABHOMEPHOCTH.
OrnpesiesieHre pacyeTHBIX PACXOIOB Ta3a Mo BHJIaM MOTPeOUTENEH.
["azoperynaropHbie MyHKThI U YCTAHOBKH. TE€XHOJOTMYECKUE CXEMBI U
l"azoperynaropHbie obopynoBanue. [TpuHIUIIBEI pabOTHI, KOHCTPYKITUHU, XapaKTEPUCTUKH U
IIYHKTHL U YCTAHOBKU. | OCHOBHBIE TUIIBI PETYJISITOPOB JIABJICHHUS.
TexHoornueckune Bs160p Texnonoruveckoro odopynosanus ['PIT u I'PY.

CXEMBI U 000pyI0BaHHUE.
[TpuHIMIIBI paOOTHI,
KOHCTPYKIIUH,
XapaKTePUCTUKU U
OCHOBHBIE THUIIBI
pEryIsaTOpOB JAaBJICHUS.
Bri6op

["azopacnipenenurenbHble CTAaHIIUU. TEXHOJIOTHYECKUE CXEMBI U
obopymoBaHue. YUeT pacxoja rasa.

["a3operynaropHble MyHKTHI U YCTAHOBKH. TEXHOJIOTHYECKHUE CXEMbI 1
obopynoBanue. ®unbTpsel. [IpenoxpaHuTenbHbIE KIIallaHbl U apMarypa.
Omnpenenenue pacueTHBIX NapaMeTpoB. BbIOOp perynaTopoB AaBieHus 1
npyroro obopynoBanus. KoHTponbHO-U3MepUTeIbHbIE TPUOOPHI




TEXHOJIOTHYECKOTO
ob6opynoBanus ['PI1 u
I'PY.
T"azopacnpenenuTenbHbI
€ CTaHIIUU.
TexHoJiornueckue
CXEMBI U 000PYI0BaHHE.
VYuer pacxopa rasa.

ra3operyysiTOPHbIX MYHKTOB U YCTAaHOBOK. YUeT pacxoja raza. Cxemsl
MyHKTOB U3MEPEHUs pacxo/ia raza. ['a3oBbie CUCTYHKH, UX BHIOOp U
ycraHoBka. Mi3smeputenbhbie nuadparmel. Pacxomomepsl. OnpenencHue
ONTUMAJIBHOTO paauyca aeicteus [ PII.

[TpuHIHMIIBI paOOThI, KOHCTPYKIIUHU, XaPAKTEPUCTUKH U OCHOBHBIC THIIBI
PEryIsSTOPOB JaBJICHUSI.

JpoccenbHble  OpraHbl  PEryasaTopoB. PacdeT mpormyckHO#M CrioCOOHOCTH
PEryJsiTopoB

naBieHus. KoHCTpyKIuu, XapakTepUCTUKU M OCHOBHBIE THITBI

PEryJIsSTOPOB JABICHUS MPSMOTO U HEMPSIMOTO JACHCTBUA.

CTpouTenbCTBO, UCTIBITAHUE, IPUEMKA B IKCIUTYaTAIHIO Ta30IIPOBOIOB U
obopynoBanus 'PII.

CTpouTensCTBo, CTpOUTENLCTBO Ta30HPOBOIOB: HAPYKHBIX M BHYTPEHHHUX, CTAILHBIX 1
VCTILITAHUC, HPUCMKA B | 116 ystienoBbIX.  CIIOCOOBI COEMHEHHS Ia30IPOBO/IOB U MX KOHTPOIIb.
6 SKCILTyaTalluto I[TpucoeauHEHEe HOBBIX Fa30IIPOBOIOB K JeicTByIomuM cetam. CocoOsl
a301IPOBOJOB U MPOKJIAJIKK TOA3EMHBIX ra30MPOBOJIOB: C YCTPOMCTBOM TPAHILEH U
obopynosanns I'PIL. | 5o crpanmmeiinbie. Vcnpitanus HapyKHbIX i BHYTPEHHIX FA30MPOBOJIOB
Pa3IMUHBIX JABJIEHUH U IPHEMKA UX B KCILTYaTaIUIO.
Paspa6orka pacuerHoii |Pa3paboTKa pacyeTHOMN cXeMbl ra30paclpe/IeUTEeIbHOMN CEeTH,
CXeMbI OmnpejiesieHUe pacyeTHBIX PACXOI0B Ia3a [/ y4aCTKOB
ra30pacIpeeuTeNbHOI | FA30PacIPEEINTEIHON CeTH.
CeTH. Pa3pa6oTka pacyeTHOl cXeMbl Ta30pacipeieUTENbHON CEeTH HACEIEHHOTO
7 Onpenenenue IIYHKTA.
pacueTHbIX pacxogoB | OIpeleseHne pacueTHbIX PaCX0/I0B Iasa Ul y4acTKOB
rasa Juisi y4acTKOB | F30PACIpe/I/UTENbHON CETH ¢ YYeTOM IIyTeBOrO Pacxoja i TPAH3UTHOTO
ra30pacIpeieIUTeNbHOM | PACXOAA, ISl COCPEAOTOYCHHBIX IIOTPEOUTEIICH.
CeTH.
OmnpejiesieHUe NOTEPh JABIECHUS B TYITMKOBBIX Pa3BETBICHHBIX U
KOJIBLIEBBIX T'a30IIPOBOAX HU3KOIO, CPEIHETO U BBICOKOTO JABIICHHS.
OmnpejiesieHne MOTEPh JABIEHHS B TYTMKOBBIX PA3BETBICHHBIX U
Onpenentenne MOTEPE | o yp nepbx Ta30MPOBOAAX HUKOTO, CPEIHENO H BEICOKOTO /IABICHHS.
AQBIICHIS B TYIUKOBBIX | Pacyer TyNMKOBBIX Pa3BETBICHHBIX U KOJbIIEBBIX Ta30BBIX CETEH.
PasBCTBJICHHBIX 1 KonbLIEBBIE CETH M MX OCHOBHBIE OTJIMYHS OT TyIHKOBBIX. Onpenencnue
8 KOIBIEBBIX II0TEPh JABJIEHHUS B Fa30IIPOBOJAX HU3KOTO, CPEIHETO U BBICOKOTO
Ta30MpOBONIAX HUSKOLO, | napnenus. PacueTHble cXeMbl OTa4HM ra3a u3 cetd. Koapduuent
CPEIHETO 1 BBICOKOTO | cypvaemocTy M ero yuer npy ruipaBindeckoM pacuere. PacueTHble
AQBJICHU. (OpMyJIBI, TAOIHUIIEI © MOHOTPAMMEL. PacueT MECTHBIX CONPOTUBIICHHIA.
V4er JOoNOoNHUTENLHOTO AaBJIEHNS, BO3HUKAIOIIETO H3-3a Pa3HOCTH
IJIOTHOCTEH ra3a U BO3/IyXa.
Pacuer nmokazatesneit ropeHus ra3000pa3HOTO TOILIHBA.
KuHeTHKa XUMHYECKUX peaKiuii ropeHus. OCHOBHBIE 3aKOHEI
Pacuer nokazareneit | PaclpOCTPaHEHHA IIAMEHH.
TOpeHus Ta3000pa3HOTO
TOTUINBA. PacueT nokasareneii ropeHus ra3000pa3HOTO TOILIUBA.
KuneTrnka XuMU4eCKux Pacuer IMPOAYKTOB CrOpaHus. TeMnepaTprI TOpCHUA -

d peakuuii Toperns. | KAIOPUMETPHYECKAsl, )apOIPOU3BOAUTEIBHOCT, TEOPETHIECKas,
OCHOBHBIE 3aKOHBI nerctBuTenbHass. CKOPOCTh XMMUYECKUX PEAKIHI. 3aBUCUMOCTh
pacrpocTpaHeHUst CKOPOCTH OT TEMIIEpaTyphl. DHEPTUs aKTUBALUN. 3aKOH AppeHnyca.

IJIaMCHH. KuneTtnka xumuyeckux peakuuii ropenus. HepaszpeTBieHHsble n
pa3BeTBIEHHBIE LIEMHbIe peakiii. OCHOBHBIE 3aKOHBI PACTIPOCTPAHEHHUS
TJIaMEHH.
Temmeparypa TemmnepaTypa BocriameHeHus. KoHIIeHTpaIinoHHbIe Tpeieb]
BOCILIAMEHCHHSI. BocruiaMeHeHus1. CKOpOCTh pacipocTpaHeHus miaMeHu. OCHOBHBIE
10 KOHIeHTpaIonHbie | PEOKHMbI PACIPOCTPAHEHUS MIIAMEHH.

Mpeaebl

Temnepatypa BocmiameHeHHs. KOoHLIEHTpallOHHbBIE TPEEIIbl




BOCTIJIAMEHEHUSI.
CxopocThb
pacrnpocTpaHeHus
riameHu. OCHOBHBIE
PEKUMBI
pacrnpocTpaHeHus
IJIAMEHHU.

BOcIUIaMeHeHus. TeroBoe BociiaMeHeHue. Temneparypa
BOCILZIaMEHEeHUsA. MeTobl SKCIIEPUMEHTAIILHOTO OIPEIEICHUS
TEeMIIepaTypbl BOCIUIAMEHEH U, 3aKuranus. KoHLleHTpalmoHHbIe TpaHUIbI
BOCILJIAMEHEHUSI.

CxopocTb pacnpocTpaHeHus 1aMeHu. OCHOBHBIE PEKUMBbI
pacipocTpaHeHus m1aMeHu. HopmaiibHOe pacpocTpaHeHue IUIaMeHu U
€ro CKopocTh. Teopuss HOpMaIBHOIO PaCIIPOCTPAaHEHUS IIJIAMEHHU.
Pacnipoctpanenue mamenu B Tpyoax. CKOpOCTh paclipOCTPAHEHUS.
Kpurnueckuii nuamerp.

MeTopl CKUTaHUS Ta3a.
Y CcTOWYUBOCTH TOPEHHUS.

Mertopl CKUraHus raza. Y CTOi4MBOCTb rOpeHUs. SIBJIEHHS OTpbIBA U
npockoka miameHu. Ctabuiau3anusi TOpeHHsI.

Mertobl CKUraHus raza. Y CTON4MBOCTb TOpeHUs. SIBJICeHHS OTpbIBa U
npockoka miamenu. Ctabunu3anus ropeHnsi. PacnpocTpaHeHue iaMeHu
B JJaMHUHapHOM noToke. KoHycHOe miaMst ¥ ero yCTOHYMBOCTb.

1 slBieHns OTpbiBa 1 DKCIEpUMEHTAIBHOE OTIPEIeIeHHE CKOPOCTH PaCcIipOCTPAaHEHHS TJIAMEHU
TIpOCKOKA IaMCHU. | yieroniom [ton-MuxenbcoHa. 3aBUCMMOCTh CKOPOCTH PACIIPOCTPAHEHHUS
Crabnmisauns ropeHns. | pavieny or cocrasa cMecH 1 temmeparypbl. CTabMIn3ams HOpMaJIbHOTO
IUIAMEHH Ha TopeJike. SIBJIeHHe POCKOKA M OTPBIBA IUIAMEHH. Y CIIOBHS,
OIIPEJIEIIAIOIIHE TIPOCKOK M OTPHIB TIAMEHH.
Krnaccudukanus u OCHOBHBIC JIEMEHTHI Ta30BBIX ropeiok. CriocoOb!
OpraHu3aluy OPoLECca TOPEHHSL.
Krnaccudukanus 1 OCHOBHBIC JIEMEHTBI T'a30BBIX TOpeioK. CriocoOb!
OpraHu3aluy OPoLECCa TOPEHHS.
Jnbdy3noHHbIE TOPENIKH, HHKEKIIMOHHEBIE TOPEIKH HEMOJIHOIO M TIOJIHOTO
IPEIBAPUTELHOTO CMEILEHHUS, TOPEIKH C IIPUHYAUTEILHOM Mogadyei
Knaccudukamms n BO3/IyXa.
OCHOBHBIC 3JICMCHTBI | KjjaccuduKanus 1 OCHOBHBIE DJIEMEHTHI T'a30BbIX ropesiok. Crocoosl
T'a30BbIX TOPCIIOK. OpraHM3aliy mpoiecca ropenus. MHKeKIMOHHbIE TopeaKku. ['openku
Crioco0bI OPraHU3alkH | o1Horo MpeBAPUTENLHONO CMELIEHUA I3 ¢ BO3AyXoM. Topeki ¢
Hponecca ropeHs. | orpeymopHBIME HACAIKAMHU: TYHHEJIBHbBIE i MHOTOKaHAIbHbIE. ['OpeNku ¢
Mudpdysnonnnie METATMYECKUMU CTaOMIIN3aTOpaMu. MHKEKIIMOHHBIE CMECHTENN
12 TOpeiiky, ropenok. MHTeHCHBHOCTE CxkMranus ra3a. OCHOBHBIE XapaKTEPUCTHKH
WHXCKIIMOHHBIC ropenok. Mznygaromas crrocoOHOCTh ropeiok. I'opesku uHdpakpacHOro
TOPCJIKA HEMOIHOTO U | i3 yiyyenus. TemIonpou3BoAUTENLHOCT TOPEIOK U UX IPUMEHEHHE.
110JIHOTO MHKEeKIMOHHBIE TOPEIKH IOJHOTO W YaCTHYHOTO CMEIICHHMS ra3a ¢
HPEABAPUTEIILHOTO | gosnyxom. [lnams, CTpYKTypa IJIaMeHH, BHYTPEHHHI U HAPYKHBIH
CMCIICHI, TOPEIKN C | konycpl. KoadduimenTs! IepBHYHOro Bo3ayxa. PasMepsl miamMeHu.
TIPUHYJUTCIEHON OCHOBHbIE KOHCTPYKIIUH TOPEJIOK, IIPOU3BOTUTEIBHOCTh, 00J1aCTh
nojiaueil Bo3ryxa. NpUMeHeHus.
Kiaccugukalyst 1 OCHOBHBIE 3JIEMEHTHI Ta30BBIX TopeoK. CriocoObt
OpraHu3aIuy IpoIecca FOPEHH.
JIndy3noHHBIE TOPENKH, HHKEKIIMOHHBIE TOPEIKH HEMOJIHOTO M TIOJIHOTO
IPEBAPUTENILHOTO CMEILIEHHUS, TOPEIKH C IPUHYANTEIBHOM Moaadyeit
BO3/yXa.
Pacder ra3zoBbIx ropenox.
Pacyer nHX’eKIMOHHBIX ropesiok. BeiOop pacueTHbix mapameTpoB. Pacuer
13 Pacuer rasoseix ropenku. Pacyer HHKEKIIMOHHOTO CMECHUTENS, KOHCTPYKTUBHBIM pacyer
TOpeJIoK. ropenku. Pacder mapamMeTpoB ropeiky Hpu HEPACUETHBIX YCIOBUAX
paboTHI.
[a30cHa0KeHUE JKUIIBIX JOMOB. BEITOBBIE T'a30BbIE TIPHOOPHI.
[a30cHa0KeHUE JKUIIBIX JOMOB. BBITOBBIE T'a30BbIE TIPHOOPHI.
"a30cHa0KEHIE KUITBIX BnayTtpuaomoBsie ra30npoBo/ibl U UX yCTPOHCTBO. [IpaBuina npoknaaxu.
14 IOMOB. BBITOBEIE

Ta30BbIC HpI/I60pBI.

PacnonoxeHnne OTKIIOYAIONINX YCTPOMCTB. Y CIOBUS YCTAHOBKU OBITOBBIX
npubopoB. TpeboBanus k noMerieHusM. ['uapaBnudeckuit pacuer
BHYTPUJOMOBBIX I'a301poBOJ0B. OTBOA POAYKTOB cropaHus. /pIMoXo/s!




U UX pacyer.

I"azoBbie mumThl. 3aBcuMOCTh KIIJ] InuTHI U cofep:kaHusl OKUCH
yIJepo/ia B MPOJIYKTax CrOpaHus OT €€ Harpy3ku. PacueTHbie
XapaKTEPUCTHUKHU Ta30BbIX IUIUT. ['a30BbIC BOJOHATPEBATEIN U APYTHUE
KOMMYHaJIbHO-OBITOBBIC TPUOOPHI. X KOHCTPYKIIMU U OCHOBHBIC
XapaKTePUCTUKU. ABTOMAaTHYECKHUE YCTPONCTBA M Ta30IIPOBO/IBI
npubopoB. BenTuisinust ra3uuiupyeMbiX TOMEICHUH.
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O6nactb NpUMEHEHUS U
coiictBa CYT.
Ucnons3zoBanue CYI B
ObITy. XpaHeHue,
TPAHCIIOPT U CIIOCOOBI
perazudukanuu CYT.

O6mactp npumenenus u ceoiicta CYT'. Mcnonb3oBanue CYI B ObITy.
XpaHeHue, TpPaHCTIOPT U crocoOb! perazuduxauu CYT.

O6mactp npumenenus u cpoiictBa CYI'. [lomydeHne CKMIKEHHBIX Ta30B U3
MOMYTHBIX HEPTSIHBIX Ta30B U Ha HeTernepepadaThIBAIOLINX 3aBOaX.
TexXHOIOrnYeCcKHe CXEMBI.

UcnonszoBanne CYI B ObiTy. OCHOBHBIE (PU3UKO-XMMHYECKHE CBONCTBA
CKM)KEHHBIX YIJI€BOJIOPOIHBIX ra30B. CBONCTBA MHAUBUYAIbHBIX
YTIEBOJOPOAOB B KUAKOM U MapoBOil (azax, BXOJSIINX B COCTAB
CKIKEeHHBIX Ta30B (C)H, ynpyrocTs napos, 8, mpeelibl B3pbIBAEMOCTH U
mp.). Cmecu razoB u xunakocteil. 3akoH JlansTona u Payms. I-P -
JquarpaMma yriieBoJoB u npaktuuyeckoe ee npumernenue. ['OCT na
CKM>KEHHBIE YTIIEBOJOPOAHBIE ra3bl, MPeIHa3HAUCHHbIE IS
ra30CHa0KeHHsI KOMMYHAJIbHBIX, OBITOBBIX U MMPOMBIIIJICHHBIX
MPEeATPUITHH.

XpaHeHue, TpaHCHopT U crocoOsl perazudukanuu CYI'. YcranoBku
COKIDKEHHBIX YTIIEBOAOPOIHBIX Ta30B y notpeduteneit. Knaccuduxarms
ycTaHOBOK. ['a300amnonHbie ycTaHoBKH. VX 000py0BaHKEe U pacyer.
["azo0annoHHble yCTAHOBKY MHAMBHAYaIIbHBIE, pacrojaraéMble BHYTpU
3/1aHUs ¥ BHE 3[JaHUs, TPYyNIoBbie. TpeOoBaHUS K pa3MEIIEHUIO
YCTaHOBOK. ['pyIIoBbie yCTAHOBKHU € NOJA3EMHBIMU PE3EPBYAPAMHU.

VY eTpoilcTBO MOA3EMHBIX pe3epByapoB. PacyueT pe3epByapHbIX YCTaHOBOK.
Ob6opynosanue. Mcnapurenu.
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OcHOBBI Oe30macHOM
AKCIUTyaTaIliy CUCTEM
ra3oCHa0KCHUS.
OO6cnyxuBaHue u
PEMOHT T'a30TPOBOIOB.
ABapuiiHble pabOThI Ha
ra3onpoBoJiax.
HanexxHocTh cuctem
ra3oCHa0KeHUS.

OcHOBBI 0€30MacHOM IKCIUTyaTaIlliy CUCTEM Ta30CHAOKEHHUS.
OO0cyXuBaHME U PEMOHT Tra30MPOBOIOB. ABapuiiHbIe PaOOTHI HA
razonpoBojiax. Hajge:xxHocTh cucTeM ra3ocHa0KeHusl.

Opranu3zanus padoT 1o MycKy rasa, BbIBoJ1a I'a301poBoJa U3
sKcIUTyaTanuu. TexHuka 0e30MacHOCTH MPU IKCILTyaTal[ii Fa30BbIX CETeH.
Onpenenenre TEXHUYECKOTO COCTOSIHUS MTOA3EMHBIX U BHYTPEHHUX
ra3onpoBOJIOB, TEXHHYECKOE JU-arHOCTHpOBaHue. Tekymuii u
KalnuTaJbHbIA PEMOHT ra30IPOBOIOB, BUbl HEUCIIPABHOCTEN, TEXHOJIOTHS
BBITIOJTHEHUS! OCHOBHBIX PEMOHTHBIX padoT. Jlokanuzanus v IMKBUJALMS
aBapUMHBIX CUTYyallUl, aBapUHHO-IHCIIETYepCKas CiIyk0a, BUIbI
aBapuiiHbIX paboT. HagexxHOCTh cucTeM ra3opacnpeieieHns, 0TKa3, IOTOK
OTKa30B, BEPOSITHOCTh OTKA30B, pacueT HaJIeKHOCTU I'a30BOM CETH.

5.2. TlpakTryeckue 3aHATUS

No
pasn

Haumenoanue paznena
Y TEMBbI MPAKTUYECKUX
3aHATUHA

HanmenoBanwne u COACPIKAHNUE NPAKTHICCKUX 3aHATHI

TexHudeckue u
3KOHOMUYECKHE
MpeuMyIlecTBa Mpu
HCITOJIb30BaHUH Ta3a.
Knaccudukanms
TOPIOYMX Ta30B.
XapakTepucTUKU
ra3oBBIX
MECTOPOXKACHUN

Pacuer pu3mKo-XxuMu4eckux CBONCTB rOprOYnX ra3os.
Pacuer pu3mko-xuMu4ecknux CBONCTB rOprOYnX ra3os.




Poccuu. I"'a3oBkle,
KOHJICHCATHEIE,
He(TAHBIC
MECTOPOKIACHHUS.
O6paboTka rasa.
TpancriopTupoBanue
ra3a Ha OoJbIIHe
paccTosHusl.
IToazemMHbIe XpaHUIUIIA
rasa.

CocraB u cBoOMCTBa
ra3000pa3HOro TOIIMBA.
Pacuer ¢pusuko-
XUMHYECKHX CBOMCTB
TOpPIOYMX T'a30B.

OCHOBHBIEC KaTEeropuu
noTpedutenei u
METO/IbI pacyera

MoTpeOIIEMOT0 MU
rasa. Pexxumel
nmoTpebeHus ras3a.
Onpenenenue
pacYeTHBIX PacX00B
rasa o BUJIaM

OCHOBHBIE KaTCeropuu HOTpe6I/ITeHeI71 U MCTOAbI pacucTa HOTpe6J'I$[eMOl" (¢}
UMM raza. Pexxumel HOTp€6J'IeHI/IH rasa. Onpez[eneHI/Ie PaCUYCTHBIX
pacxoa0B rasa 1o Bugam HOTpe6HTeH€ﬁ.

OHpe,I[CJ'ICHI/IC HOTpe6J'ICHI/IC ra3a HACCJICHHBLIM ITYHKTOM I10 I'OAOBBIM
HOpMaM. OnpeneneHHe YaCOBBIX PACXOJ0B Ia3a 110 BuaamM HOTpG6PIT€JICI>i.

noTpeduTenei.
I"azoperynsTopHbIe MYHKTH U YCTAaHOBKU. TEXHOJOTMYECKUE CXEMBI U
Fagoperyﬂ;{TopHHe 060py,IlOBaHI/I€. HpI/IHIII/IHI)I pa6OTI)I, KOHCTPYKIHMH, XapaKTCPUCTUKHU U
IIYHKTBI 1 YCTAaHOBKH. OCHOBHBIC THUIIBI PETYJIATOPOB JaBJICHUA.
TexXHOIOrMYeCKue Br160op Texnonoruueckoro odbopynoanus [ PI1 u I'PY.

CXEMBI U 000PYIOBaHHE.
[TpuHIHIIBI paObOTHI,
KOHCTPYKIIUH,
XapaKTePUCTHKHU U
OCHOBHBI€ THUIIBI
PEryJIATOPOB JaBJICHUS.
Bri6op
TEXHOJIOTUYECKOTO
ob6opynoBanus ['PIT u
I'PY.
["a3opacnpenenuTenbHbI
€ CTaHIIUH.
TexHomorHuecKue
CXEMBI U 000PYIOBaHHE.
VYuer pacxona rasa.

["a3opacnpenenuTenbHble CTAHIUA. TEXHOIOTHISCKUE CXEMBI U
o0opynoBaHue. Y4er pacxoja rasa.

Pacuer u mon6op o6opynosanus I'PIL.

Pa3pabotka pacueTHoit
CXEMBI
razopacnpeieuTeIbHON
CETH.
Onpenenenre
PaCUYCTHBIX pacxoa0B
rasa Jyuisi y4acTKOB
razopacnpeieuTeIbHON
CETH.

Pa3paboTka pacueTHO cxeMbl Ira30pacipeeIuTeIbHON CETH.
Omnpenenenne pacueTHBIX pacXo/0B rasa JJis y4acTKOB
razopacnpeieIuTeIbHON CETH.

Pa3paboTka pacueTHOI cxeMbl ra3opacrpeieITeNbHOM CeTH.
OmnpeneneHne pacueTHBIX pacXxo0B rasza /i y4acTKOB
ra3opacipeeIuTeIbHON CEeTH.




Onpenenenre NoTepb
JABJICHUS B TYTIMKOBBIX
pa3BETBICHHBIX U

Omnpenenenre NoTeps 1aBJIEHUS B TYIUKOBBIX Pa3BETBICHHBIX U
KOJIBLIEBBIX T'a30IPOBOaX HU3KOIO, CPEIHETO U BBICOKOI'O 1aBJICHHUS.
I'mppaBinueckuii pacyeT ra3opacipeieIuTeIbHbIX CUCTEM.

8 KOJIBIIEBBIX
razonpoBOJiax HU3KOTO,
CPEIHETr0 U BBICOKOIO
JTaBJICHMUSL.
Pacuer nokasareneii | Pacuer mokasateieil ropeHHs ra3000pa3Horo TOILIMBA.
ropenus razoodpasuoro | Kunernka XumMu4eckux peakuuii ropeus. OCHOBHBIE 3aKOHEI
TOILIMBA. pacrpoCTpaHEeHUS TIJIAMEHH.
9 Kunernka xuMuueckux
peaKkuuii rOpeHus. Ornpenenenue TemMnepaTypbl FOpeHUs - KATOPUMETPUIECKOM,
OCHOBHBIE 3aKOHBI YKapOIPOU3BOIUTEIIBHOCTH, TEOPETUUECKOM, NEHCTBUTEIHLHOM.
pacnpocTpaHeHUs
MIJIAMEHH.
Pacuer ra3zoBbix Pacuet ra3zoBbIx ropenioxk.
13 TOpEJIOK. KoHCTpyKTHBHBIN pacuyeT WHKEKIITMOHHOW FOPEIIKH.
I"a3ocHa0XEeHHE KIIBIX JOMOB. BBITOBBIC Ta30BBIC TPHOOPEI.
Onpenenenne pacxoaoB ra3a. [log0op ra3oBoi MINTHI, TA30BOTO
T"azocHabxeHne KUIMBIX | o 1onarperarens, ra3osoro kota. [1060p y371a yueTa pacxo/a rasa.
14 ZIOMOB. bbITOBbIE I'napaBianueckuil pacyeT BHYTPEHHUX Ta300poBo0B. Pacuer cuctemsbl
ra3oBbIe PUOOPDI. BEHTWJISILIMKM. PacdeT cucTeMsl IpIMOynalieHus. PacdeT miomaau
OCTEKJICHUSI.
O6uacts mpumenenns n | O6nacts npumenenus u coiicrsa CYI'. Mcnonb3oBanue CYI B ObITy.
cpoiictBa CVYT. XpaHeHue, TPaHCIOPT U crocoObl perazudukaiuu CYT.
15 Ucnonszoranue CYT B |Pacuer pe3epByapHbIX YCTAHOBOK C €CTECTBEHHBIM HCIIapeHrueM. Pacuer

ObITy. XpaHeHue,
TPAHCIOPT U CITOCOOBI
perazudukanuu CYT'.

pe3epBYapHBIX YCTAHOBOK C UCKYCCTBEHHBIM HCIIAPEHUEM.
IManpaBnuueckuii pacyeT razonpoBoI0B napoBoit hazer CYT.

5.3. JJaboparopHbie pabOThI

Ne
pasng

HanmenoBanwue pa3zaena
Y TE€MBI JJA0OPaTOPHBIX
pabot

HanmenoBaHue u COACPIKAHUC Ha60paTOpHLIX p8.60T

YerpoicTBo
KOHCTPYKITUHU Ta30BbIX
cerei. [lepeceuenue
ra3onpoBoJilaMu
€CTECTBEHHBIX U
HCKYCCTBEHHBIX
MPENSATCTBHMN.
3anuTa ra3ornpoBoJI0B
OT KOpPpPO3UH.
Kopposuonusie
CBOMCTBA I'PYHTa U UX
onpexaeneHue. M3osus
TpyOOIIPOBOIOB.
AKTHUBHBIE METOIEI
3aIUTHI TTOI3EMHBIX
ra3onpoBOJIOB OT
KOPpO3UH.

l'azoBas 3anopHas apmatypa
BrinosiHeHUE U3MEpEHNUA, BBIMOJHEHUE PACYETOB, MOATOTOBKA OTYETA.

l"azoperynaropHeie
HYHKTI)I %1 yCTaHOBKI/I .
TexHooOrnYecKue

N3ydenue ycTpoiicTBa, MPUHIMIIA JEUCTBUSA U UCTIBITAHUS
ra3operyisiTopHoro mkadga
BeinonHenne n3MepeHnii, BEIIOJIHEHHE PAacYeTOB, MOArOTOBKA OTYETA.




CXEMBI U 000PYI0BaHHE.
[TpuHIMIIBI paOOTHI,
KOHCTPYKITUH,
XapaKTePUCTUKU U
OCHOBHBIC THIIBI
PETYIIATOPOB JABJICHUS.
Bsi6op
TEXHOJIOTUIECKOTO
ob6opynoBanus I'PIT u
I'PY.
T"azopacnpenenuTenbHbI
€ CTaHIIUU.
TexHoJiornueckue
CXEMBI U 000PYI0BaHHE.
VYuer pacxopa rasa.

CTpouTeNnbCTBO,
HCIIBITAHUC, IIPUCMKA B
IKCILTyaTaIUI0
ra3omnpoBOJIOB U
obopynoBanus ['PII.

TpyObl 1 COETUHUTEIBHBIC JIEMEHTHI Ta30ITPOBOIOB
BrinosiHeHUE W3MEpPEHHUI, BBINOJHEHUE PACYETOB, OATOTOBKA OTYETA.

14

T"azocHaOxeHMEe KUIBIX
noMoB. beITOBEIE
ra30BbIe MPHOOPHI.

OnpeneneHre THAPABIMIECKOTO COMMPOTHUBIICHUS Ta30BOT0 CYCTINKA
BrinosiHeHUE M3MEPEHHUI, BBINIOJHEHUE PACYETOB, OATOTOBKA OTYETA.

14

T"azocHaOxeHMEe KUIBIX
noMoB. beITOBEIE
ra30BbIe MPHOOPHI.

I/I3yquHe KOHCTPYKIMHU W IIPUHOUIIA pa6OTBI OBITOBBIX TA30BLIX IIJIUT
Breimonnenue H3MepeHHﬁ, BBIIIOJIHCHUEC PACUYCTOB, IIOATOTOBKA OTUYCTA.

14

T"'a3ocHa0xeHune KUIbIX
JIOMOB. BrITOBLIE
ra3oBble IPUOOPHI.

I/I3yquHe KOHCTPYKLIMHU W IIPUHOUIIA pa6OTBI ra3oBOro KoTja
Brinonaexnue I/I3MepeHI/II71, BBITIOJIHCHHUEC PACUCTOB, IOATOTOBKA OTYCTA.

5.4. CamocTosiTenpHas paboTa 00y4aromuxcs

No
pasn

HanmenoBanue pasaciia
JUCHUITIIINHBI 1 TEMBI

CopneprxaHue caMOCTOATENBHOM pabOThI

TexHnueckue u
SKOHOMUYECKUE
MPEUMYIIECTBA MPU
WCIIOIB30BaHUH Ta3a.
Knaccudukanms
TOPIOYUX Ta30B.
XapakTepuCTUKHU
ra30BbIX
MECTOPOKACHUI
Poccun. I'azoBrle,
KOHJICHCATHEIE,
He(TsAHbIE
MECTOPOKICHUSI.
O6paboTka rasa.
TpancnopTupoBanue
rasza Ha OoJpIIne
PacCTOSTHUS.
[TonzemHubIe XpaHuIMIIa
rasa.

CocraB u cBOKCTBa

PacueT pU3MKO-XMMHUYECKUX CBOMCTB FOPIOYHX ra3oB.
[TpopaboTka TeopeTHuecKoro MaTepuaia.
IToaroroBka K MpakTUYECKOMY 3aHATHUIO.
BelnonHeHne pasziea KypcoBOro NpoOeKTUPOBAHUS.
TectupoBanue.




ra3zo000pa3HoOro TOIJIMBA.
Pacuer ¢pusuko-
XUMHYECKUX CBOMCTB
rOpIOYMX ra3oB.

["azopacnpenenuTenTbHbI
€ CHCTEMBI HaCEJICHHBIX
MYHKTOB: TEPMHHBI U
OIIpeIesIeHUs ; 001as
cXeMa; KJIacCH(pUKaIHsI
CHCTEM
ra3opacrpe/eieHusl.
Knaccudukanmst
ra30IMpoOBOJIOB.

FazopacnpeﬂeJmTeﬂbeIe CUCTCMbI HACCJICHHBIX ITYHKTOB: TCPMHHBI 1

OIIPCACIICHUSA, 06n1a51 cxXema, KHaCCI/Iq)I/IKaLII/DI CUCTCM Ira3opaclpCaciICHuA.

Knaccudukanus ra3onpoBojioB.
[TpopaboTKa TeopeTHUECKOro MaTepuaa.
TectupoBanue

YcerpolictBo 1
KOHCTPYKIIUHU Ta30BbIX
cereil. Ilepeceuenue
ra3onpoBoJilaMu
€CTECTBEHHBIX U
MCKYCCTBEHHBIX
MPETSITCTBHIA.
3amura ra3zorpoBoJioB
OT KOPPO3UHU.
Koppo3uonnsie
CBOICTBA I'PYHTA U UX
onpenenenue. M3omsiust
TpyOOIIPOBOJIOB.
AKTHUBHBIE METOIEI
3aIUTHI TTOI3EMHBIX
ra3oIrpoBOJIOB OT
KOPPO3HH.

VYCeTpoicTBO M KOHCTPYKIIMM T'a30BbIX ceTel. [lepeceuenne
ra3oIlpoBOJIaMU €CTECTBEHHBIX U UICKYCCTBEHHBIX MPEMATCTBUI.
[TpopaboTka TEOpEeTUUECKOTO MaTepuaa.

TectupoBanue

OcCHOBHbBIE KaTeTOpHH
norpeduTenei u
METOBI pacuera

MoTpeOIIEMOT0 MU
rasa. PesxuMel
noTpedieHus rasa.
Ornpenenenue
pacueTHBIX PAcXO0B
rasa o BHJam

OcCHOBHBIE KaTerOpuM MOTpedUTENEH 1 METO/Ibl pacyeTa MoTpedIsieMoro
uMH raza. Pexumsl notpednaenus raza. OnpeaeneHne pacueTHbIX
pacxo/I0B rasa Mo BUJaM MoTpeouTene.

[TpopaboTka TEOPETHUECKOro MaTepuaa.

IToAroToBKA K MPAKTUYECKOMY 3aHATHUIO.

Brinonnenue paszaena KypcoBOro NpoeKTUPOBAHMSL.
TectupoBanue.

moTpeouTenen.
["a3operynaropHbie MyHKTH U YCTAHOBKHU. TEXHOIOTHYECKHE CXEMBI U
TasoperynaropHbie obopynoBanue. [IpuHIUIIBE pabOTHI, KOHCTPYKITUHU, XapAKTEPUCTUKH U
ITYHKTBI M yCTAHOBKH. | opyopype TUITBI PEryIsTOPOB JaBJICHUS.
TexHoornuecKue

CXEMBI U 000pyI0BaHHUE.
[TpuHLIMIIBI paOOTHI,
KOHCTPYKIIUH,
XapaKTePUCTHKH U
OCHOBHBIE THITBI
PEryIsSTOPOB JaBICHHUS.
Br16op
TEXHOJIOTUIECKOTO
obopynoBanus ['PI1 u

Br16op Texnomorunueckoro obopynoBanus [ PI1 u IT'PY.
["a3opacnpenenutenbHble CTAaHITUN. TEXHOIOTHYECKUE CXEMBI U
o0opynoBaHue. YueT pacxoja rasa.

[TpopaboTka TeOpeTHUECKOro MaTepuaia.
IToAroToBKa K MPakKTUYECKOMY 3aHATHUIO.
Beinonnenue pasziena KypcoBOro IpoeKTUPOBAHMSL.
TectupoBanue.




I'PYy.
T"azopacnpenenuTenbHbI
€ CTaHIUH.
TexHoJiornueckue
CXEMBI 1 000PY/IOBaHHE.
VYuer pacxopa rasa.

CrpourensCTBo, CTpouTensCTBO, UCIIBITAHUE, IPUEMKA B HKCIUTyaTalMIO Ta30IIPOBOOB U
UCIbITaHKe, npuemka B | 00opynosanus I'PIT.
6 AKCILTyaTaI1I0 [TpopaOoTka TEOPETUUECKOTO MaTepuaa.
ra3onpoBOJIOB 1 TectupoBanue
obopynoBanus I'PII.
Paspa6orka pacuetnoii |Pa3paboTka pacueTHON CXEMBI Ta30PacIpPeNeIUTENbHON CETH.
CXEMBI Omnpenenenne pacueTHbIX pacXxo/0B rasa JJis y4acTKOB
ra3opacipeIe/ITeabHOM | Ta30pacpeIeIuTEIbHON CETH.
CETH. [TpopaOoTka TEOPETUUECKOTO MaTepuaa.
7 OnpenerneHue [ToaroroBka K MpakTUYECKOMY 3aHSATHUIO.
pacuETHBIX PacXo[0B |BbIonHenune pasaena KypcoBOro MpoOeKTUPOBAHHS.
rasa Jyisi y4acTKOB TectupoBanue.
razopacnpeaeauTeIbHON
CETH.
Omnpenenenne noreps | Onpenenenye noTepb JaBICHUSA B TYIIMKOBBIX Pa3BETBICHHBIX U
JIaBJIEHUS B TYIIMKOBLIX |KOJIBLEBBIX Ta30IIPOBOIaX HU3KOI'0, CPEIHETO U BHICOKOTO JaBJICHUS.
pa3BETBICHHBIX U [TpopaboTka TeopeTrHuecKoro MaTepuaia.
8 KOJIBLIEBBIX [TonroroBka K NpakTUYECKOMY 3aHATHIO.
ra3onpoBoiax HU3KOro, |BbINonHenne pasaena KypcoBOro NpOEKTUPOBAHUS.
cpenHero u Beicokoro | Tectupopanue.
JaBJICHUS.
Pacuer nmokazareneii | PacueT mokasareneit ropeHus ra3000pa3Horo TOIINBA.
ropenus razoodpasnoro | Knnernka XumMu4eckux peaxuui ropenus. OCHOBHBIE 3aKOHEI
TOIINBA. pacnpoCTpaHEHUS JIAMEHMU.
9 Kunernka XxuMu4eckux
peakuuii ropeHus.. [TpopaboTka TEOpeTUUECKOT0 MaTepuaa.
OcCHOBHBIE 3aKOHBI [TonroroBka K MpakTUYECKOMY 3aHSTHIO.
pacrnpocTpaHeHUs TectupoBanue.
IUIAMEHHU.
Temmneparypa Temnepatypa BocrameHeHHs. KOHIIEHTpallMOHHbBIE TPEEIIbl
BOCIUIAMEHEHUS. BocruiaMeHeHus1. CKOpOCTh pacipocTpaHeHus miaMeHu. OCHOBHbIE
KOHIeHTpanMOHHEIE | PEXKUMBI PACIIPOCTPAHEHHUS TIAMEHH.
IIPEEIIbI [TpopaOoTka TEOpETUUECKOTr0 MaTepuaia.
BOCILIAMEHEHUS. [TonroroBka K MpakTUYECKOMY 3aHSTHIO.
10 CkopocThb Tectuposanue.
pacrpocTpaHeHHs
r1aMeHu. OCHOBHBIE
PEKUMBI
pacrpocTpaHeHUs
IUIAMEHHU.
MeTtonpl CkKUTaHMs ra3a. Y CTOWYUBOCTb TOpEHUs. SIBIEHNS OTphIBA U
MeTO)II)I CKHUTaHUA rasa. | IPOCKOKa IIaMCHHU. CTa6I/IJ'II/I3aLII/I$[ ropCHU.
Veroitunsocts ropenus. | [IpopaboTka TeopeTHIECKOro MaTepHaa.
11 SBnenns otpeiBa u | TectupoBanue
MIPOCKOKA IJIaMEHH.
Crabunuzanus ropeHusl.
12 Knaccudurarus n Knaccudukaryst 1 OCHOBHbIE JIEMEHTBI ra30BbIX ropenok. CrocoOsl




OCHOBHBIE JICMEHTHI
ra30BBIX TOPEJIOK.
Crioco0bl opranu3anuu
nporiecca ropeHwus..
Huddy3uonnpie
TOPEIIKH,
WHKCKIIMOHHBIE
TOPEINIKH HETIOJIHOTO U
MOJTHOTO
MPEIBAPUTEIILHOTO
CMEIIICHUSI, TOPEIIKU C
MPUHYUTEIBHON
MoJavyen Bo3ayxa.

OpTraHMU3aINH MPOIIECcCa TOPCHHUS.
Knaccudukaius u OCHOBHBIE JIEMEHTHI Ta30BBIX ropeiok. CrocoObl
OpTraHHU3aINH MPOIIECCa TOPCHHUS.

Juddy3noHHbIe TOPETKU, MHXEKIIHOHHBIE TOPEJIKH HETIOJIHOTO U IOJTHOTO

IIPEABAPUTEIILHOIO CMEILIEHNUs], TOPEJIKU C IPUHYIUTEIBbHON I0Ja4eil
BO3/yXa.

ITpopaboTKka TEOpPETUUECKOro MaTepuala.

TectupoBanue

PacueTt raszosnix

Pacuer ra3zoBbIX ropeiok.
[IpopaboTka TeopeTUuuecKoro Marepuarna.

13 TOpETIOK. [ToAroToBKa K MPakKTHYECKOMY 3aHSATHIO.
TectupoBanue.
["a3ocHa0XEeHME KUITBIX JOMOB. BBITOBEIE Ta30BbIC PHUOOPHI.
lazocHadxenme sxmwipx | [IpopaboTka TEOpEeTHYECKOTo MaTepHalia.
14 JOMOB. BBITOBBIE [ToAroToBKa K MPAaKTHYECKOMY 3aHATHIO.
Tra30BbBIE HpI/I60pBI. Brimoanenne pasaciia KypCoOBOIro ipoCKTUpPOBAaHMA.
TectupoBanue.
O6unacts nmpumenenns n | O6nacts npumenenus u ceoiictsa CYI'. Ucnons3oBanue CYI B ObITy.
cBoiictBa CVYT. XpaHeHue, TPAaHCIOPT U crocoObl perazudukamuu CYT.
Ucnonb3oBanue CYT B |[IpopaboTka TeopeTnueckoro Marepuaia.
15 ObITy. XpaHeHue, [ToAroToBKa K MpakTUYECKOMY 3aHATHIO.
TpaHCHopT U cocoOsl | TecTupoBanue.
perazudukanuu CYT'.
OcHoBbI 6e3omacHoi | OCHOBBI O€301IaCHOM AKCILTyaTalli CUCTEM ra30CHA0KEHUS.
skcruryaranuu cucteM | OOCIyKMBaHue M PEMOHT Ta30IPOBONOB. ABapHUiHBIE PaOOTHI Ha
razocHa0XeHusl. ra3zornpoBojiax. Hajie:xHOCTh cucTeM ra3oCcHa0KeHHS.
OO0cnyxuBaHue u [TpopaboTka TEOpEeTUYECKOr0 MaTepraa.
16 | pemonrt razonposoaos. |IloAroToBKa K MPaKTHYECKOMY 3aHSATHIO.

ABapuiiHbie paboThl Ha
ra3orpoBoOJiax.
Hanexnocts cucteMm
ra3ocHa0KCHHS.

TectupoBanue.




6. MeToguveckne MaTEePHAJIbI 1JIs1 CAMOCTOATEIbHON padoThl 00y4aIOIIMXCS N0 AUCHUIIHHE
(Moay110)

[Iporpammoit AUCHUIUIMHBI IPEAYCMOTPEHO MPOBEACHUE JICKIIMOHHBIX 3aHITHH, HA KOTOPBIX JaeTCs
OCHOBHOU CHCTEMaTHU3WPOBAHHBIN MaTepHall, a TAK)Ke MPAKTUIECKHUX U IA0OPATOPHBIX 3aHATHH,
MPEIMOJIaraoIINX 3aKpEIUICHNEe U3YYEHHOTO MaTepraia M pOpMUPOBaHUE Y 00YJAIOIINXCS HEOOX OTUMBIX
3HaHHUM, YMEHUH U HABBIKOB.

Kpome Toro, BaKHEHIIIM 3TAalioM U3YYCHHSI TUCITUTUIUHEI SIBIISICTCS CAMOCTOSITeNIbHAsL paboTa
00yJaroIUXCsl ¢ UCMOJIb30BAHUEM BCEX CPEJICTB U BOZMOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

B 06beM camocTosITeNbHOM paObOThI IO TUCIUTUIMHE BKITFOUAETCS CISAYIOMIEE:

- U3y4YEHHE TEOPETHUYECKUX BOMPOCOB MO BCEM TeMaM JAUCIUIUINHBL;

- MOATOTOBKA K MPAKTUYECKUM U JTAOOPATOPHBIM 3aHSATHUSIM;

- MMOJITOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- MOJIrOTOBKA K YK3aMEHY.

3aJ10roM YCHEUTHOTrO OCBOCHHUS 3TOM JUCIUIUIMHBI SIBJIIETCS 0053aTeIbHOE MOCEIICHHE
JICKIMOHHBIX, TPAKTHYECKHUX M TAOOPATOPHBIX 3aHITHIA, TaK KaK IMPOITYCK OJTHOTO (TeM OoJiee, HECKOJIBKHUX )
3aHATUI MOKET OCIIOKHUTh OCBOEHHUE pa3esioB Kypca. Ha mpakTuueckux 3aHATHUSIX MaTepua,
W3JI0KEHHBIM HA JIEKLMX, 3aKPETUISIETCS] B PAMKAX BBINOJHEHUS IPAKTUUECKUX 3a/IaHHM, PEIIEHUS TECTOB,
peanu3alnuy HHANBUAYAIbHBIX 3a/1laHui U Apyrux ¢opM, npeaycMoTpennsix PIT/I.

[Ipuctynas Kk U3y4eHUIO0 TUCIUILIMHBI, HEOOXOIUMO B MEPBYIO OYepeab O3HAKOMUTHCS
conepsxkanueM PITJI, a Takxke METOAMYECKUMU YKa3aHUSMU IO OpraHU3aI[il CAMOCTOSATEIbHONU PabOThI 1
MOJTOTOBKU K MPAKTUYECKUM U JaOOPATOPHBIM 3aHATHSIM.

[Ipu moAroTOBKE K MPAKTUYECKUM H JTAOOPATOPHBIM 3aHATUSM U B PaMKaX CaMOCTOSITENIbHOM
paboThI O U3YYCHHIO TUCHHUIUIMHBI 00y4YaIOIIIMCS HEOOXOAUMO:

- IOBTOPUTH 3aKOHCIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHITHH MaTepHUall U JAOMOJIHUTH €r0 C YYETOM
PEKOMEHIOBAaHHOM 10 TaHHOM TeME JINTEepaTyphl;

- IPU CAMOCTOSITEIIBHOM U3yYE€HUU TEOPETUUECKOU TEMbI CAENIaTh KOHCIEKT, UCIIOJIb3Ys
pekomennoBanHble B PI1/] ncrounukuy;

- BBIIIOJIHUTh IPAKTUYECKUE 3a/1aHHS B PAMKAX U3y4aeMON TEMBI;

- OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI 1O TeMe, UCIob3ys MaTepuansl @OC, mubo rpymnmnoBbie
WHUBUTyaJIbHbIE 33JIaHUS], IOATOTOBJIECHHBIE MTPENOAABATENEM;

- IOATOTOBUTHCSA K MIPOBEPOUHOM paboTe, MPeAyCMOTPEHHON B KOHTPOJIBHBIX TOUKAX;

- IOJrOTOBUTHCS K IPOMEXKYTOYHOM aTTECTALIUH.

Wtorom n3yueHus TUCHUIIIIMHBI SIBIISIETCS 3allMTa KYPCOBOTO MPOEKTA U FK3aMEH. JDK3aMEH
MIPOBOJIUTCSA 110 PACTIMCAHUIO HA TTOCIIETHEM MTPAKTUYECKOM 3aHATUU. PopMa MPOBENCHUS SK3aMeHa —
MIMCbMEHHBIN M YCTHBIM OTBET HA 9K3aMEHAIMOHHBIH OuiIeT, THOO KOMITBIOTEPHOE TeCTUpOBaHue B moodle
B ClIy4ae ylajJeHHOU caauu dk3aMeHa. CTyIeHThl, He MPOIIE e aTTeCTAUIO MO TPadUKy, JOTKHBI
JUKBUAUPOBATH 3310JKEHHOCTh B YCTAHOBJIEHHOM TOPSJIKE.

7. OneHOYHBIE MAaTePHAJIbI VIS NIPOBEICHUs TEKYLIEro KOHTPOJIS YCIIeBAeMOCTH U IIPOMEKYTOYHOM
arrecTalMu 00y4aroIMXCs M0 AUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIIUITINHBI

KO,Z[ 1 HAUMCHOBAHHC

Ne KoHTponmpyemsle pa3aesnsl JUCHUATIIINHBL N Bun oneHounoro
MHJMKATOpa KOHTPOJIUPYEMON
n/m (Momys) cpencTaa
KOMIIETEHIINH
TexHUYeCKre U SGKOHOMUYECKHUE TeopeTnueckue
IIPEUMYIIIECTBA [TPU UCIIOJIb30BAHUH Ia3a. BOIIPOCHI JJIs
Knaccudukaius roproumx razos. IIPOBEAECHUS
XapakTepUCTUKH ra30BbIX MECTOPOXKACHUN IIPOMEXKYTOUYHOMN
paktep PO TK-3.1, TIK-3.2, TIK-3.3, TTK- | "POMEHYT
1 |Poccuu. ['a30BbIe, KOHJICHCATHBIE, aTTecTaluu.

3.4, TIK-3.5, IIK-3.6
HE(TSIHBIE MECTOPOXKICHHSL. IIpaxTrueckue 3aganus

OO6paboTka raza. TpaHcopTHpOBaHHUE Ta3a JUISL TIPOBEJICHUS
Ha OoJpIe paccTossaus. [logzemMHbIe MIPOMEKYTOUHOMN
XpaHWJIHINA Ta3a. aTTeCTaIlnu.




CocTaB u cBOMCTBa ra3000pa3HOTO TOTUIHBA.
Pacyer pu3MKO-XUMUYIECKIX CBOWCTB

BrinmonHeHue paszenon
KypCOBOT'O IIPOEKTA.

FOPHOYUX I'a30B. TectupoBanue.
l"azopacnpenenurenbHble CUCTEMBI TeopeTnueckue
HACEJICHHBIX MYHKTOB: TEPMUHBI 1 BOIIPOCHI JIs
oIpe/IeICHUS; 001Ias cxema; ITK-3.1, I1K-3.2, [1K-3.3, T[IK- | npoBeacHus
KJIAaCCU(UKALIUS CUCTEM 3.4, IIK-3.5, I1K-3.6 MIPOMEKYTOUHOU
razopactpenenenus. Knaccudukanus aTTeCTaluu.
ra3onpoBOJIOB. TectupoBanue.
YCTpoicTBO U KOHCTPYKIIMU T'a30BbIX CETEH.
[Tepeceuenue razonpoBogaMu
TeopeTnueckue
€CTECTBEHHBIX U UCKYCCTBEHHBIX
MPEensATCTBUI BOTIPOCHI ZIA
amta ra30£1 OBOJOB OT KOPPO3HH ITK-3.1, I1K-3.2, T1K-3.3, TIK- | npoBeaeHus
p " pp ’ 3.4, T11K-3.5, [1IK-3.6 MIPOMEKYTOUYHON
Koppo3uonnsie cBoiicTBa rpyHTa U UX
aTTeCTaluu.
ompenenenue. Mzonsanus TpyoomnpoBoioB.
TectupoBanue.
AKTHBHBIE METO/IbI 3AIIUTHI TOJI3EMHBIX
ra3onpoBOJIOB OT KOPPO3HH.
Teopernueckue
BOIIPOCHI JJIsA
MIPOBEACHUS
. IIPOMEKYTOUHOU
OcHOBHBIE KaTEropuu MoTpeduTeseii u P yr
aTTeCTaluu.

METOBI pacdeTa MoTpedasieMoro HMH rasa.
Pexxumbl moTpebiienus raza. OnpeneicHue
PACYCTHBIX PaCcxXoJ0B ra3a 110 BujaamMm
norpeOuTenei.

I1K-3.1, IIK-3.2, I1K-3.3, I11K-
3.4, I1K-3.5, I1K-3.6

[IpakTuueckue 3aganHus
JUIS1 IPOBEJICHUS
MPOMEKYTOUHON
aTTeCTaluu.
Brinonnenue pas3zaenos
KypCOBOT'O IIPOEKTA.

TectupoBanue.

Teopernueckue
["azoperynsiTopHbIE TYHKTHI U YCTAHOBKHU. BOTIPOCHI ISt
TexHOMOTHYECKHE CXEMbI M 000pYI0BaHHE. MPOBEJCHUS
[TpuHIUIIBI paOOTHI, KOHCTPYKITUH, MPOMEKYTOUHOMN
XapaKTePUCTUKU U OCHOBHBIE THITbI aTTeCTallMu.

PEryiasiTOpOB JaBJIECHUS.
Br160p TeXHOIOTHYECKOTO 000PYI0BAHHUS
I'PITu I'PY.

l"azopacnpenenuTenbHble CTAHINH.
TexHonornyecKkue cxeMbl 1 000pyAOBaHHUE.
VYuyer pacxona raza.

ITK-3.1, IIK-3.2, I1K-3.3, I1K-
3.4, I1K-3.5, I1K-3.6

[IpakTueckue 3ananus
JUISL IPOBEICHUS
MIPOMEKYTOUHOMU
aTTeCTalluu.
BrimonHenue pazaenos
KypCOBOT'O IIPOEKTA.

TectupoBanue.

TeopeTnueckue
CTpouTenbCTBO, UCTIBITAHKUE, IPUEMKA B BOTPOCHI AUTA
SKCILTYATAIHIO TA30MPOBOOB H ITK-3.1, I1K-3.2, I1K-3.3, [IK- | npoBeneHus

3.4, T1K-3.5, TIK-3.6 MIPOMEXKYTOUHOMN

obopynosanus I'PII.

aTTECTaIuH.

TectupoBanue.

Teopernueckue
Pa3zpaboTka pacyeTHOM cXeMbI BOHPOCHI JUIA
razopacrpe/ieIuTeIbHON CeTH. IIK-3.1, I1K-3.2, T1IK-3.3, TIK- HPOBE/ICHIA .
OrnpeneneHne pacueTHBIX PacXoJd0B Ta3a Jjis 3.4, I1K-3.5, [1IK-3.6 TPOMEXKYTOHHOM

aTTECTaIUH.

Y4YaCTKOB I a30pacnpeﬂenHTenLH0171 CCTH.

[IpakTnueckue 3ananus
JUIS1 IPOBEJIEHHUS




MIPOMEKYTOUHOMU
aTTeCTaluu.
BrinmonHeHue paszaenon
KYPCOBOI'O IIPOEKTA.
TectupoBanue.

Ornpenenenue nNoTephb 1aBJICHUS B
TYIIMKOBBIX Pa3BCTBJICHHBIX U KOJBICBBIX

MK-3.1, TIK-3.2, TIK-3.3, TIK-

Teoperuueckue
BOIIPOCHI JJISt
MIPOBEICHUS
MIPOMEKYTOUHOMN
aTTeCTaluu.
[IpakTuyeckue 3a1aHus

8
ra3oInpoBoJiax HU3KOT0, CPETHETO U 3.4, I1K-3.5, [1K-3.6 JUISL TIPOBEJICHUS
BBICOKOT'O JIaBJICHUSI. MIPOMEKYTOUHOU
aTTeCTaluu.
Brinosinenue paznenos
KYPCOBOTO MPOEKTA.
TectupoBanue.
Teopernueckue
BOIPOCHI JJIs
. MIPOBEICHUS
Pacuer nokasareneit ropeHust HEOMCI)leTO‘{HOfI
razo00pa3HoOro TOIINBA.
9 KI/IHGTIEK& XUMHYECKUX PEAKIIMU T'OPEHU [K-3.1, IIK-3.2, IIK-3.3, IIK- | aTrecrampy.
p p ' 3.4, I1K-3.5, [IK-3.6 [IpakTrueckue 3aanus
OcHOBHbIE 3aKOHBI PACIPOCTPAHEHUS
- JUISL IPOBEICHUSI
' MIPOMEKYTOUHOMN
aTTeCTaIUH.
TectupoBanue.
Teopetnueckue
TemmnepaTypa BocIJIaMEHEHHUS. Bongocm .
KoHnenTpannoHHbie mpeaensl
HeHTpal el TK-3.1, TIK-3.2, TIK-3.3, [IK- | npoBesenus
10 |Bocmnamenenus. CKOpOCTh 34 TIK-3.5. TIK-3.6 D OMESKYTOUHOMN
pacnpocTpaHeHus miaaMeHu. OCHOBHbBIE T T ) a”ll“)TeCTaI?I:I/I
PEXKUMBI paCIIpOCTPAHEHHUS INIAMEHH. )
TectupoBanue.
TeopeTnueckue
. BOIIPOCHI IS
Mertoabl cxUTaHUS Ta3a. Y CTOWYUBOCTh
A TK-3.1, [IK-3.2, [IK-3.3, TIK- | nmpoBenenns
11 |ropeHus. SIBneHust OTpbIBAa U MPOCKOKA .
3.4, 11K-3.5, T1K-3.6 IIPOMEXYTOUHOMN
wiamenu. Ctabunu3anus ropeHusl.
aTTeCTaIluH.
TectupoBanue.
Knaccudukanus 1 OCHOBHBIE JIEMEHTHI TeoneTHIecKie
ra3oBbIX ropesok. CrnocoObl opranuzanuu Bongocm s
rpoliiecca rOpeHusl.
12 ):Llfaq;l(p 3I/IOHEBIC TOPENKU, NHKEKIIMOHHbIE TK-3.1, IK-3.2, T1K-3.3, TIK- | poseerms
Y peIIKH, 3.4, [IK-3.5, [TK-3.6 NMPOMEXKyTOUHOIH
TOPEJIKU HETOIHOTO U MOJHOTO aTTECTAIIH
MPEABAPUTEIIBHOTO CMEILICHHUSI, TOPETIKU C Tecru OBaH.I/Ie
IIPUHYIUTEIBHON NT0aYel BO3/1yXa. P ]
Teopernueckue
BOIPOCHI JJIs
MIPOBEACHUS
IIPOMEKYTOUYHON
13 | Pacuer rasossix ropenox I1K-3.1, I1K-3.2, TIK-3.3, TIK- | arTecramun.

3.4, TIK-3.5, IIK-3.6

[IpakTueckue 3ananus
JUISL IPOBEJICHUS
IIPOMEKYTOUYHON
aTTeCTalUu.
TectupoBanue.




TeopeTnueckue
BOIIPOCHI IS
MIPOBEICHUS
MIPOMEKYTOUHOMN
aTTecTaluu.
I"'a3ocHabxeHue KUIbIX JOMOB. BEITOBEIE ITK-3.1, I1K-3.2, TIK-3.3, TIK- | [IpakTruueckue 3aaanus
ra3oBble IPUOOPHI. 3.4, I1K-3.5, [1IK-3.6 JUISL TIPOBEICHUS
MIPOMEKYTOYHOMN
aTTecTaluu.
Brimonnenue pasaenos
KYpPCOBOTO MPOEKTA.
TectupoBanue.

14

Teopernueckue
BOIIPOCHI JJISt
MIPOBEICHUS
MIPOMEKYTOUHOU
IIK-3.1, IIK-3.2, I1IK-3.3, IIK- | aTTecranuu.

3.4, I1IK-3.5, TIK-3.6 [IpakTrueckue 3aanus
JUISL IPOBEICHUS
MIPOMEKYTOUHOMN
aTTeCTalluu.
TectupoBanue.

O6mactp npumeneHus u croiicta CYT'.
15 |Ucnons3oBanue CYI B ObiTy. XpaHeHue,
TpaHCcmopT U crnocoObl perazupukanmu CYT.

Teopernueckue
BOIIPOCHI JJIsA
ITK-3.1, I1K-3.2, I[1K-3.3, TIK- | npoBeaeHus

OcHoBBI 0€30MMacCHOM IKCIUTyaTalliy CUCTEM
razocHaOxenusi. O0CIy)KMBaHUE U PEMOHT
16 |raszompoBoaoB. ABapuitHbIE paOOTHI HA

3.4, I1K-3.5, [1IK-3.6 MIPOMEKYTOUYHOMN

razomnpoBojiax. HagexxHocTs cucreM

aTTecTaluu.
ra3ocHa0XXeHHSI.

TectupoBanue.

17 KonTakTHBIE Yachl Ha KOHCYJIBTAIIHIO IO I1K-3.1, I1K-3.2, T1IK-3.3, TIK-

KYPCOBBIM NPOEKTaM 3.4, I1K-3.5, T1K-3.6

TeopeTnueckue

ITK-3.1, IIK-3.2, I1K-3.3, I1K-

18 |Ox3amen 3.4, TIK-3.5, TIK-3.6

BOITPOCHL.
TectupoBanue.

7.2. TunoBble KOHTPOJIbHBIE 33/JaHUS UM UHBIE MaTepUalbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOUMBIE IJIs OIICHKH 3HAHUI, YMEHHI U HAaBBIKOB U (MJIH) OTbITa MPO(ECCHOHANBHON IeITeThHOCTH,
XapaKTEePU3YIOIIUX ATAIbl (POPMUPOBAHUS KOMIIETSHIIUNA B MPOIIECCE OCBOSHUS TUCIIUTUTMHBI

TectoBbie 3a1anus (A7 TPOBEPKU CHOPMUPOBAHHOCTH UHINKATOPOB HOCTHKEHUS KOMIIETEHIIH
(TIK-1.1, TIK-1.2, TIK-1.3, TIK-1.4, TTIK-1.5, TIK-1.6)

(KOMILJIEKT TECTOBBIX 3aJIaHUH)
6 cemecTp

1. K npupoaHbIM rOprOYHUM ra3am OTHOCSTCS:
a) MeTaH

0) mpeneabHBIC YIIIEBOOPOIbI

B) HEMNpEeIeNIbHbBIE YTIIEBOAOPOIBI

r) BOJOPOJ

1) OKCHJ yIjepoja

€) TMpomaH

x) OyraH

[IpaBuIIBbHBIE OTBETHI: a), 0), €), XK).

2. [IpoBectu kiaccupUKalMO FOPIOYNX Ta30B M0 MPOUCX 0K IECHUIO.
a) HU3KOTO JIaBJICHUS




0) mpUPOIHEIE

B) UCKYCCTBEHHBIE

T') BBICOKOT'O JIaBJICHUS

1) CKUKEHHBIC YTIIEBOAOPOIHBIE Ta3bl
€) CpEeIHETO JIaBJICHUS

’K) Omorasbl

[IpaBuiIbHBIC OTBETHI: 0), B), XK).

3.Yem omiin4aeTcs BBICIIAS TEIIOTA CTOPAHMS T'a3a OT HUBIICH TETUIOTHI CrOpaHus?

a) COCTAaBOM IPUMEHSIEMOT0 Ta3a

0) JIOTIOJTHUTENBHBIM KOJIMYECTBOM TEIIA, KOTOPOE 00pa3yeTcs Mpy KOHICHCAIIUU BOJISHBIX MTApOB B
NPOJIYKTaX CrOPaHHS

B) TEMIIEpaTypOH MOJaBaeMOro BO3/lyXa Ha TOpEHHE

T') KOJINYECTBOM MIPOJTYKTOB CrOpaHUs

) CKOPOCTBIO XUMUYECKHUX PEaKITH

[IpaBunbHBIE OTBETHI: 0).

4.Ha3znayenue uncia Bo0ooe?

a) [Toka3areap B3aMM03aMEHSIEMOCTH FOPIOYHX T'a30B 110 TEIIOTE CTOPAHMS

0) [Tokazarenb B3aUMO3aMEHSIEMOCTH TOPIOYHX T'a30B MO CKOPOCTH CTOPAHUS

r) I[Tokasaresr B3aMMO3aMEHsAEMOCTH TOPIOYHX I'a30B 10 TEMIIEpaType CropaHus
n) Ilokaszarenb B3aMMO3aMEHSEMOCTH FOPIOYHX Ia30B IO BA3KOCTH ra3a
IIpaBuIIbHBIC OTBETHI: a).

5. JInsg KakuxX pacueToB MPUMEHSETCS HIDKETIPUBEISHHAS 3aBUCUMOCTh ?

a) JUTs pacdeTra Moka3aTesisi B3auM03aMEeHsIEMOCTH TOPIOUUX Ta30B
0) 11 pacueTa TeMJI0Thl CTOPaHUs

B) /ISl TUJIPABIMYECKOTO pacyeTa ra3omnpoBoI0B

T) Ul pacueTa MpeesioB B3pPhIBAEMOCTH

1) IUTs pacdeTa o0bema MPOJTYKTOB CTOPAHUS

[TpaBUIIbHBIE OTBETHI: T).

6 YKa)XuTe OCHOBHBIE JIEMEHTHI CXEMbI IT'a30CHA0KEHU S, TOKA3aHHOM Ha PUCYHKE.

a) KOJIbLIEBOM ra30MpoBOJl HU3KOTO JaBJICHUS -
0) TYMUKOBBIN Ta30MPOBO]] HU3KOTO JTABJICHHUS -
B) Ta30pachpeeTuTeNIbHas CTAHITHUS -

') MaruCTPaJIbHbIN ra30poBOJ -

1) MOTPEONTENH Ta3a HU3KOTO JIABJICHUS -
[IpaBunbpHbIE OTBETHI: a)-3, 0)-5, B)-2, 1)-1, 0)-4

7. YKaXXHUTE€ OCHOBHBIC 3JIEMEHTHI Ha CXEME.

a) — pyrusp
0) — KOJUIEKTOD
B) — KOBEP

I') — ra30MpoBO/I
1) — KOHTPOJIbHAsI TpyOKa
[IpaBunbHBIE OTBETHL: a)-2, 0)-5, B)-4, 1)-1, 1)-3

8. IIpuBectu KIaccu(pUKaIMIO TOPOJICKUX Ia30IIPOBOJIOB M0 HA3HAYEHUIO.



a)- pacmpeIenuTeIbHbIE

0)- HU3KOTO JaBJICHUS

B)- aOOHEHTCKHUE OTBETBJICHUS
T')- CPEIIHETO JIABJICHUS

11)- TIOJI3¢MHBIC

€)- BHYTPUIOMOBBIE

)- BBICOKOT'O JIaBJICHHS
[IpaBuUnBLHBIE OTBETHI: a), B).

9. [IpuBecTu kiIacCUPUKALIUIO TA30IIPOBOIOB MO KOH(MUTYPAIIMHA CUCTEMBI TA30CHA0KCHHUS.
a)- pacupeneIuTe/IbHbIC

0)- KOJIbIICBBIC

B)- BHYTPUJIOMOBBIE

I)- TYIIUKOBbIE

11)- MEKITOCEIKOBBIC

€)- CMelIaHHbIe

[IpaBubHBIC OTBETHI: 0), T), €).

10. YcTaHOBUTH COOTBETCTBUE CTYICHEH J1aBJICHUSI B Ta30PaCIIPEACIIUTEIbHBIX CETSIX:

1 — Hu3koe, 2 — cpenHee, 3 — BBICOKOE BTOPOH KaTeropuu, 4 — BEICOKOE IEPBOM KaTeTOPUH, 5 — BBICO-
Koe KaTeropwud la:

a) P>1,2 MIla

6) 0.6 [JP<1.2 MIla

B) 0.3 [1P<0.6 MIIa

r) 0.005 [1P<0.3 MIla

1) P<0.005 MIIa

[IpaBunbHbIE OTBETHL: a)-5, 0)-4, B)-3, T)-2, n)-1.

11. IIpuBectu kiaccuuKauio ra30mMpoBOIOB 10 MaTEpHAITY TPYO:
a)- TIOJIUTPOTTUIICHOBBIE

0)- crajabHbIE

B)- MOJIM3TUIICHOBbBIE

T')- MEJIHbIE

m)- TIBX

€)- MHOT'OCJIOMHBIE

[IpaBuibHbIE OTBETHL: 0), B), T), €).

12 Kakoe o6opyaoBaHue IPUBEACHO Ha PUCYHKE?

1- razoperynaTopHbIi MyHKT MKapHOM

2- Ta30peryIATOPHBIA TyHKT CTAIIMOHAPHBIH

3- Ta30peryIATOPHBIA TyHKT OJIOYHBIN

4- razoperyisTopHas yCTaHOBKa

5- cpeau MPeUI0KEHHBIX BAPUAHTOB HET BEPHOTO.
[IpaBunbHbIE OTBETHI: |

13. Ykaxure ocHoBHbIE 35ieMeHThI [1IPI], moka3zanHOTO Ha pUCYHKE



a) GUIbTP

0) [13K

B) KIII

r) [ICK

1) MAHOMETP

€) PEeryssTop AaBJICHUS
)TIIPOYBOYHBIHN Ta30MPOBO
3) UMITyJIbCHas TpyOKa

[IpaBunbHBIE OTBETHI: a)-2, 0)-3, B)-1, 1)-7, n)-5, e)-4, k)-8, 3)-6.
14 JlaiiTe XapaKTepUCTUKY HIKCTIPUBEIACHHON CUCTEMBI Ta30CHA0KEHHUS TOPO/Ia.

a)- OJJHOCTYIICHUYATAs

0)- AByXCTyIneH4yaTas

B)- TpEeXCTyIeHYaTas

I')- MHOTOCTYIICEHYATas

1)- TYITUKOBAs
€)-KOJIbIIeBast

[IpaBuiIbHBIEC OTBETHI: B), €).

15. VYcraHOBHTH COOTBETCTBHE OCHOBHBIX THUIIOB YCTPOWCTB, NPUMEHSAEMBIX B CHCTEMax
ra3ocHa0KeHHS.

a) 0)

B)

B) IT)

n) e)

1- punbTp rasoBerit

2- perynsTop AaBIICHUS ra3a

3- IpeIoXpaHUTEIbHBINA COPOCHON KiIamaH

4- mpe1oXpaHUTENbHBIN 3aMOPHBIN KIamaH

5- mapoBoi KpaH

6- 3a1BIKKA

[IpaBunbHbIe OTBETHL: 1-0), 2-a), 3 — 1), 4-B), 5-¢), 6-1).

7 cemecTp
16 Jlns kakuX pacyeToB NPUMEHSETCS] HUKEIIPUBEIEHHAS 3aBUCUMOCTb?

a) - 1715 pacyeTa MoTephb JaBJICHUS B ra30MpOBO/IaX CPEAHETO JABJICHUS Ha TPEHUE

0) - U1s pacueTa MOTeph JAaBJIEHUS B Ta30IIPOBOJaX HU3KOTO JaBJICHUSI HA MECTHbBIE COITPOTUBIICHUS
B) - JUIsI pacyeTra NoTeph J1aBJIeHUs B Ta30MIPOBOJaX HU3KOIO JaBJICHUS Ha TPEHUE

T) - 1715 pacyeTa MoTeph JAaBJIEHUS B Ta30MIPOBOJAX CPEIHETO AABJICHUS HA MECTHBIE COIPOTUBIICHUS
1) - Cpeau MPeAJIOKEHHBIX BAPUAHTOB HET BEPHOTO.

[IpaBuiIbHBIE OTBETHI: B).

17 Kako¥i Bu1 OBITOBOTO Ta30BOTO IPHOOpa MPHUBEICH Ha pUCYHKE?

a)- TEIJIOTEHEePaTOp OJHOKOHTYPHBINA C 3aKPBITOM KaMepOi CropaHus
0)- MPOTOYHBIN BOJIOHATpEBATENb C 3aKPBITON KaMepoil cropaHus
B)- TEIJIOTEHEPATOp ABYXKOHTYPHBIN C OTKPBITOI KaMepoil cropaHust
I')- IPOTOYHBIA BOJOHArPEBATENb C OTKPHITON KaMepol CropaHusl



1)- BOJIOHATPEBATENIb HAKOMTUTEIHHOTO THITA
€)- ra3oBasl IJIuTa
[TpaBUIIbHBIE OTBETHI: T).

18 YcTaHOBUTE COOTBETCTBUE I'a30BbIX CUCTUYUKOB.
a) 0)

B) TI)

1- MmeMOpaHHBIA

2- CTpYWHBIN

3- pOTalMOHHBIN

4- TypOUHHBIN

[IpaBunbHbIe OTBETHI: 1-0), 2-T), 3-a), 4-B).

19 Kakoit Bu1 ObITOBOTO Ta30BOT0 IIPUOOpa MPHUBEIEH Ha PUCYHKE?
a)- IPOTOYHBIM BOJOHAIPEBATENb C OTKPBITOM KaMEepO# cropaHus

0)- MPOTOYHBIN BOJOHATPEBATEIIb C 3aKPHITON KaMepOi CropaHus

B)- TEIJIOTEHEPATOP JABYXKOHTYPHBIN C OTKPBITON KaMepoil cropaHus
I')- TCIUIOr€HEPATOP OJHOKOHTYPHBIN C 3aKPBITOM KaMepoil cropaHus
[IpaBuIIbHBIC OTBETHI: T).

20 YkaxuTe OCHOBHBIE JIEMEHTHI CHCTEMbI Ta30CHA0KEHUS B KBAPTUPE KUJIOTO JOMa.

HpaBI/IHBHHe OTBCThI:

1- TEPMO3aNOPHBIN KJanaH
2- KpaH 11apoBOn

3- BOJIOHArpeBaTeib

4- IUIMTA Ta30Bas

5- CUETUHUK

21 YkaxuTe OCHOBHBIE 3JIEMEHTHI IIOKOJILbHOTO BBOJIA Ta30MIPOBO/IA B 3aHUE

[TpaBUIBHBIE OTBETHI:

4- pyrosp

3- TOMUATUIIEHOBBIN Ta30MPOBO/T

7- CTaNbHOI ra301pPOBOJ

2- mepexo]l MOMUAITHIICH-CTalh

1 — mapoBsIif KpaH ¢ H3OTUPYIOUIIM COSAMHEHUEM
5-mtynep Uit pOAyBKH

6-My(dTa ¢ 3aKJIaTHBIM HarpeBaTEIeM.

22 Vkaxwnre MCTOABI ITOBBIIICHUA KaﬂopHMeTquCCKOﬁ TEMIICPATYPbI TOPCHUA I'a3a

1. IToBbICHTH pacxop raza

2. KucinopoaHoe nyTbe

3. IToBBICUTE TaBIEHUS Ta3a

4. YMEeHBIINTH pacxoJl BO31yXa

5. IlpenBapuTenbHbIN TOAOTPEB BO3/lyXa U ra3a, MOJaBAEMOT0 Ha TOPEHUE

6.

[IpaBunbHBIE OTBETHI: 2,5



23 B kaKy0 CTOpOHY IBUXKETCS (PPOHT MIaMEeHH, H300paXeHHBIN Ha cxeme?
1. B cTropoHy HecropeBIiieil ra30BO3AyITHON CMECH

2. B cTOpoHY MPOJIYKTOB CrOpaHUs

3. Hukyna He aBuxercs

4. Ha cxeme He yka3aH QpOHT IIaMEHU

[IpaBunbHbIEC OTBETHI: 1.

24 Kputrueckuil pa3mep OrHEBOr0 OTBEPCTHS UCKIIIOYAECT:
1. OTphIB m1aMeHU

2. Ilpockok miaMeHu

3. CamoBOCIIIaMEHSAEMOCTD

4. UckpuBnenue GppoHTa IJIAMECHH

[IpaBunbHbBIE OTBETHI: 2.

25 Ha pucynke nzo0pakeHa cxema ropeHus IJIaMeHHU B

1. TypOyieHTHOM TIOTOKE
2. JlamuHapHOM ITOTOKE

3. udbdy3unonnom paxeie
4. KHHETHYECKOM TUTaMEHHU
[IpaBuiabHBIC OTBETHI: 2.

26 O6nacTh yCTOMYMBOTO TOPEHUS OTPAaHUYEHA KPUBBIMH Ha Tpaduke

1. Boie kpuBbix 1

2. Kpubimu 1 u 2

3. KpuBeivu 2 u 3

4. Huxe KpUBBIX 2

5. Kpusbimu 1,2 1 3
[IpaBuiibHBIE OTBETHI: 2.

27. YKaxxuTe Ha3BaHUs CICIYIOMMX MO3UIIUM Ha CXeMe Topeku o Homepam: 4, 1, 5,2, 3

a) [lonBox raza

6) [TonBox BO3/1yXa NEPBUYHOTO
r) [lonBog ma3yra

n) [lonsox mapa

e) [logBos BO31yXa BTOPUYHOTO

[IpaBunbHbIe OTBETH: 4 — 0), | —a), 5—¢),2—r1), 3 — 1).

28. Kakne u3 yka3aHHBIX KOMIIOHEHTOB B IPOAYKTaX CrOPAaHMsS CBHUJETEIbCTBYIOT O HAIWYUHU
XUMHUYECKOTO HEMoKora?

1.CO2

2. H20

3.02

4, N2

5.CO

29. YkaxuTe MUHUMAIbHOE PACCTOSIHUE MEXAY T'a30Boi munToil u 6amonom CVYI Ha pucyHke.
I.1m

2.2M
3.05m



4.0,25m
5. He Hopmupyercs
[IpaBunbHbIE OTBETHI: 3.

30. Ykaxxute 0€301acHbIi MPOIEHT 3armoaHeHus kuaKoi ¢pazoit CYI razoBoro 6amioHa mo ooremy.
1.100 %

2.90%

3.85%

4.70%

5. He Hopmupyercs.

[IpaBuibHBIE OTBETHI: 3.

7.3. Cuctema OIlCHUBAHUS PE3yJIbTATOB O0yUEHUS TI0 JUCIUILTNHE (MOIYITIO) PU MPOBEACHUH TEKYIIIETO
KOHTPOJIS YCIIEBAEMOCTH

OrneHka 3HAHUS:

«OTJIUYHOY (3aYTEHO) - CHCTEeMaTH3UPOBAHHBIC, IITyOOKHE U MOTHBIC 3HAHUS 110 BCEM pa3ieiiam
JTUCHMIUIMHBI, a TAKYKE 10 OCHOBHBIM BOMPOCAM, BBIXOISAIINM 3a MPEIEIIbI
y4eOHOH ITPOrpaMMBbI;

- TOYHOE HCIMOJIb30BAHNE HAYYHOU TEPMHUHOJIOTUH, CHCTEMATUUECKH IPAaMOTHOE
Y JIOTUYECKU MPABUIILHOE U3JIOKEHHE OTBETA Ha BOMPOCHI;

- MIOJTHOE | IIyOOKOE YCBOCHHME OCHOBHOM U JIONOJIHUTEIILHOMN JIMTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUTHHE (MOIYJTIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUAX, KOHIICTIUIX U HAMPABICHUIX
JUCHUIUIMHBI M 1aBaTh UM KPUTHUUECKYIO OLICHKY, UCIIOJIb3Ys HaAyYHbIE
JIOCTUKEHUS APYTUX AUCHUTUIAH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTEHIIHI;

- BJIaJICET HaBbIKAMH CAaMOCTOSITEJILHO U TBOPYECKH PEIIaTh CIOKHBIC
poOJIEeMbI M HECTaHIaPTHBIC CUTYAIIHH;

- MPUMEHSIET TEOPETUUCCKUE 3HAHMS JIJI BBIOOpA METOIMKH BBITIOJTHCHHS
3aJaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 33714,

- 0e3ynpevyHo BIIaJIeeT HHCTPYMEHTapUeM YYeOHON JUCITUTUIMHBI, YMEHUE €T0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUCCKUX 3a]1a4;

- TBOpYECKAsE CaMOCTOsITeIbHAs paboTa Ha
MPaKTHYECKUX/CEMHUHAPCKUX/T1a00paTOPHBIX 3aHATHUSAX, AKTHBHO yYacCTBYET B
TPYMIOBBIX 00CYXIEHUSIX, BBICOKUI YPOBEHb KYIbTYPhl HCTIOTHEHHUS 3a1aHUN




Ouenka
«XOpouIoy (3a4TEHO)

3HAHUSA:
- IOCTaTOYHO MOJIHBIE U CHCTEMATU3UPOBAHHBIE 3HAHUS 110 AUCLUIIIMHE;

- YCBOEHHE OCHOBHOW U JIOIIOJIHUTEIILHOM JINTEPATyphl, PEKOMEHI0BAHHOU
paboueii TporpaMMoOi IO TUCIUTITHHE (MOTYITIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUAX, KOHLUENIUAX U HAIIPABICHUAX
JUCLIUIUIMHEL U JaBaThb UM KPUTUYECKYIO OLICHKY;

- HCIIOJIb3YeT HAYYHYIO TEPMHUHOJIOTHUIO, JIMHIBUCTUYECKH U JIOTHYECKH
IIPABUJIBHO M3J1araeT OTBETHI Ha BOIPOCHI, YMEET JIe1aTh 000CHOBAHHBIE
BBIBOJIBI;

- BJIaZICET UHCTPYMEHTApHUEM 10 JUCLUILUINHE, YMEHUE €T0 UCIIONIb30BaTh B
IIOCTAHOBKE U PEIIEHUHU HayYHBIX U IPOPECCUOHATIBHBIX 3aJa4

HaBBIKU:

- CaMOCTOATeNIbHAs pab0oTa Ha MPAKTUYECKUX 3aHATUAX, y4aCTUE B IPYIIIOBBIX
00CYX/IeHUSIX, BBICOKHI YPOBEHb KYJIbTYPbl HCIIOJIHEHUS 3aJaHUH;

- CpeJHUH ypoBEeHb CHOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouell mporpaMmme
KOMIICTCHITUH;

- 6e3 3aTpyIHEHU BBIOUpPAET CTAaHIAPTHYIO METOIUKY BBIINOJIHEHUS 3a/1aHH;
- 000CHOBBIBAET XOJ1 PeLIeHUs 3a7a4 0e3 3aTpyIHEHU

Ouenka
«YJIOBJICTBOPUTEIHHOY»
(3a4TeHO)

3HAHMS:
- IOCTaTOYHBI MUHUMAJILHBIN 00BEM 3HAHHUH MO JUCIUTLINHE;

- YCBOEHHE OCHOBHOM JIUTEPATYypPhl, PEKOMEHIOBAaHHOK paboveil mporpaMMoi;

- UCIIOJIb30BaHUE HAYYHON TEPMUHOJIOTMH, CTUIIUCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOIPOCHI, YMEHHUE JCJIaTh BHIBOJIbI 0€3 CYIIIECTBEHHBIX
(1115 (03

YMEHHUS:

- YMEET OPUCHTUPOBATHCS B OCHOBHBIX TEOPHSIX, KOHLECMIIUAX U HAIPABJICHUAX
M0 JUCLUUIUIMHE U JaBaTh UM OIICHKY;

- BJIaJICCT HHCTPYMEHTApHUEM YUCOHON TUCIUTIIINHBI, YMEHUE €TI0 UCII0Ib30BaTh
B PEIIEHUM TUMOBBIX 33/1aY;

- yMEEeT NoJ pPYKOBOJICTBOM IPEIOJIABATEIS PENIATh CTAHAAPTHHIE 3a7a4n
HAaBBIKU:

- paboTa 1moj; pyKOBOJCTBOM IIPENO/IaBaTells Ha MPAKTUUECKUX 3aHATHSIX,
JIOMTYCTUMBIA YPOBEHD KYJIbTYPhI UCTIOJIHEHUS 3aJ[aHUI;

- IOCTaTOYHBI MUHUMAJILHBIN YPOBEHBb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIA;

- UCTIBITBHIBACT 3aTPYAHEHUS IIPU 0OOOCHOBAHUH aJITOPUTMA BHITIOTHEHHS 3aJaHHA

Ouenka
«HEYIOBIETBOPUTEIBHO
(He 3auTeHO)

3HAHUSA:
- (pparmeHTapHbIC 3HAHUS IO TUCIUTUINHE;

- OTKa3 OT OTBeTa (BBIMOIHEHUS TUCbMEHHON PabOTHI);

- 3HaHHE OTAETBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi mo
JTUCIHUILIAHE;

YMEHHS:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJM4ue TpyObIX OMMO0K

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCTIOTHEHHUS 3aIaHUN;

- HU3KUH YPOBEHb C(hOPMHPOBAHHOCTH 3asBICHHBIX B paboueii mporpamme
KOMIICTCHITU;

- OTCYTCTBHE HAaBBIKOB CAMOCTOSITEILHON PaOOTHI;

- He MOKET 00OCHOBAThH AITOPUTM BBITIOTHEHUS 33 JaHUIN

7.4. TeopeTruecKkre BOIPOCHI U PAKTHYECKUE 3aJaHUsl ISl TPOBECHHUS IIPOMEKYTOYHOM aTTeCTalUH
o0ydJaronmxcs, HeoOX0AUMBIE ISl OLICHKH 3HAHWI, YMEHHI ¥ HAaBBIKOB U (MJIN) OTIBITA MPO(GECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIHUX 3TAIbl JOPMUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHHUS
00pa3oBaTeNbHON MPOTPAMMBI




7.4.1. TeopeTnueckre BOMPOCHI JIJIs1 TPOBEICHHS MPOMEKYTOYHOM aTTECTAIIMK 00YUYaIOIIUXCS

DK3aMEHAIMOHHbIE BOITPOCHI

6 cemectp

1.OcHOBHBIC XapaKTEPUCTHKU MPUPOTHBIX Ta30B, MX KIACCH(PUKAIIUS IO TUTIAM MECTOPOKICHUS.

2.Ilony4yeHrie 1 OCHOBHBIC XapaKTEPUCTUKN UCKYCCTBEHHBIX Ta30B, OMOTa30B.

3.I'OCT na npupoanslii ra3. Bpeansie u 0amacTHbIC TPUMECH B TOPIOYHX Ta3ax.

4. TpancnopT npUpOAHBIX ra30B. MarucTpalibHble Ta30MPOBO/IbI (ITpaBUiIa MPOKIIAIKU
MarvcTpajibHbBIX ra3onpoBooB, KC).

5.Knaccudukanust ropoJICKUX Ta30IPOBOIOB IO IABJICHHUIO M Ha3HaueHuto. [IpaBuia mpokIaaku
pacipenenuTeIbHbIX ra30IPOBOJIOB.

6.DaKkTOpHbI, BIUSIONINE HA BHIOOP CXEMBI TA30CHA0KECHHSI HACETICHHOTO TyHKTa. OCHOBHBIE TIOHATHS
HAIKHOCTH U SKOHOMUYHOCTHU CHCTEM T'a30CHA0KCHHMSI.

7.JIByxcTyrieHuaTtas cucTeMa pacnpeiesieHus raza ¢ ropoJACKUMHU, KBAPTUPHBIMU U JJOMOBBIMU

perynstTopHbIMH yHKTamMu. Onipenenenue konmaecta [1PT.

8. TpexcryneHuarasi cucTeMa pacrnpeiesieHus raza B ropogax. Beioop komuuectsa [1PT".

9.TpaccupoBKa ¥ rTyOMHA 3aJI05KEHUS Ta30MpoBoI0B. [lepeceuenune ra3ompoBoamMu Mperpai.

10.TpyOs1, apMaTypa 1 000pyI0BaHHE HAPYKHBIX Ta30IPOBOJIOB.

11.Crioco0sI coeTMHEHUS CTATBHBIX U TOJIMATUIICHOBBIX Ta30IPOBOIOB.

12.Bupl KOppO3uH ra30MpoBOIOB U TUIIBI TPOTUBOKOPPO3ZUOHHON M3OJISIUH.

13.2nekTpuuecKkre METO/Ibl 3alUThl Fa30IPOBOIOB OT KOPPO3HUH.

14.I'unpaBnuyecKuil pacyeT TYIMKOBBIX Pa3BETBIICHHBIX CETE HU3KOIO JaBJICHUS.

15.PacueT KoJIbLIEBBIX TA30BbIX CETEH HU3KOTO, BHICOKOTO (CPEIHET0) JaBICHHUS.

16.Hopmbl pacxona u pexxuMbl OTpeOIIeHUs Ta3a B ropoaax. MeToibl yueTa U BbIpaBHUBAHUSA

HEPaBHOMEPHOCTHU MOTPeOIeHHUs ra3a.

17.0npenenenue ToA0BbIX U YaCOBBIX PACXOJIOB Ia3a /Ui KOMMYHalIbHO-OBITOBBIX TOTpEeOUTENEH.

18.YcTpolCcTBO M IPUHITUI ACHCTBUS PETYIISITOPOB AABJICHUS IpsAMOro aercteus. [Togdop
perymisTopa.

19. Cxema I'PII u nactpoiiku ero obopynosanus (P/I, I13K, IICK, dunbtp).

20.ITonmuaTHIIEHOBBIE TPYOBI, KX OCOOCHHOCTH U CIIOCOOBI COSTUHEHUSI.

22.Apmarypa u 000opynoBaHUE Ha MOA3EMHBIX Ta30mpoBoAax. CrocoObl yCTaHOBKU OTKIIFOYAOIIUX
YCTPOMCTB.

23.Pexumbl moTpebieHus ra3a B ropoax. MeTo/ibl yueTa U BhIpaBHUBAHUS HEPABHOMEPHOCTH

noTpebIeHus rasa.

21.I'mapaBnnueckuil pacyeT ra3onpoBOIOB KUIIbIX 3AaHUI.

24. ITpubops! yuera pacxoja raza. [lonbop cueruyuka.

25. YcrpoiicTBo razoBoi minThl Tumna I11M-4.

26. YcTpoiCTBO MPOTOYHOTO BOJAOHATPEBATEINSI C OTKPBITOM KaMepOW CrOpaHus.

27. YcTpoiCTBO MPOTOYHOTO BOAOHATPEBATEINS C 3aKPBITOM KaMepOW CrOpaHus.

28. YcTpoicTBO BOJIOHArpEBATENsI EMKOCTHOTO THIIA.

29. YcTpoiCcTBO TEMIIOT€HEPATOPOB, pa0OTAIOIINX C UCIOIB30BAHNEM BBICIIIEH TETIOTHI CTOPAHUS
rasa.

30.YcraHoBKa OBITOBBIX Ta30BbIX MPHOOPOB. TpeboBaHus, TpeabsIBIsIEMbIE K UX pabOTe U K
MOMEIICHUSM, TJI€ OHU YCTAHOBJICHBI.

31.TpeboBaHus K THIMOXOJaM OBITOBBIX T'a30BBIX MPUOOPOB.

32. TpeboBaHusl K BEHTWISINH MOMENICHUN KYXHU U TETNIOT€HEPATOPHOM MpH paboTe ra30BBIX MPH-
00poB.

33.IlpuHuun pacuera JbIMOXO0/I0B, [0 KOTOPBIM OTBOJSATCS MPOAYKTHI CTOPaHUsl OT ra30BbIX

BoJloHarpeBareneii. Pacuera Taru u TeMneparypbl Ha BBIXOJIE U3 TPYOBI. Temmneparypa TOUKH POCHI
MPOJIYKTOB CTOPAHUS.

34. Peakuuu TOpeHHs U UX TEIIOBOHM 3 deKT. PacueTsl ropenHus (onpeesieHne TEOPETHIECKOTO,

NEHCTBUTENHHOTO, PACX0/1a BO3yXa U 00beMa MPOAYKTOB CTOPAHHUS).

35.TemnepaTypsl cropanusi ra3oB (3kapOIPOU3BOIUTENBHOCTD, KAIOPUMETPUUECKas,
TeOpeTHIecKas, IeUCTBUTENbHAs ). METObI UX TTOBBIIICHHUS.

36.CxopocTh pacpocTpaHEHUs TJIaMeHH (paBHOMEpHas, HOpMaJIbHasI), METOBI €€ OTPEICTICHUS U
MPaKTUYECKOe TPUMEHEHHE.

37.MeTonbl CKUTAHUS Ta30B U UX CPABHUTEIIBHbBIC XapaKTEePUCTUKH.



38.I'opeHue ra30B B JTaMUHAPHOM U TYpOYJIEHTHOM MOTOKE.

39.I'openue ra3oB B JaMUHAPHOM IOTOKE.

40.I'openue ra30B B TypOyJIEHTHOM MTOTOKE.

41.YcTOMYMBOCTH TUIAMEHH, IPUYUHBI IPOCKOKA U OTPbIBA I1aMeHu. [IpenoTBpaleHue npockoka u
OTPBIBA B TOPENIKaX OBITOBBIX T'a30BbBIX ILIHT.

42 Ilpenensl B3pbIBaeMOCTH (BOCcIuIaMeHsieMOCTH ). OnpeiesieHue npeieioB B3pbIBAeMOCTH

3a0aJ1JIaCTUPOBAHHBIX T'a30B.

43.T"a30ropeioyHbIe YCTPOUCTBA, NX KIACCH(UKAIUS, OCHOBHBIC TEXHUICCKUE XaPAKTEPUCTUKHU.

44. "H>XeKITMOHHBIE TOPEJIKU HU3KOTO JIaBIICHUS JIJIsi OBITOBBIX MPUOOPOB, X YCTPOMCTBO U
TEXHUYECKHUE XapaKTCPUCTHKHU.

45 MHXKEeKIIMOHHBIE TOPEIKU CPETHETO TaBICHUS JIJIsl IPOMBIIUICHHBIX YCTAHOBOK, HX YCTPOHUCTBO H
TEXHUYECKHUE XapaKTCPUCTHKHU.

46.1uddy3noHHBIC TOPEIKH, UX YCTPOWCTBO U 00JIACTh IPUMEHCHHS.

47.yTheBbI TOPEIIKHU, UX YCTPOMCTBO U 001aCTh TPUMEHEHUSI.

48.Cxema ra3onpoBoJ0B B MHOTOKBAPTUPHOM >KHIIOM JOME.

49. Pa3Bojka ra3onpoBOJI0B U pa3MelIeHue 000pyA0BaHUs B IOMEIICHUU KyXHHU.

50.0cHOBHBIE PU3NKO-XUMUYECKHE CBOMCTBA CKIKEHHBIX YIIIEBOJOPOIHBIX T'a30B (KHUIAKOCTH U
napa). OcoOCHHOCTH OXJIaKaaromux cBoiicts CYT.

[IpakTuueckue BOPOCH

1. Onpenenuthb TEIUIOTY CrOpaHUsI IPUPOIAHOrO Tras3a (cocTaB MeTaH —%, 3TaH —%, mpormaH —%0,
oyran —%, CO2+N2-%). Teruiora cropaHusi KOMIIOHEHTOB IPUHUMACTCS 110 CIIPABOYHUKY.

2. OnpenenuTs pacxo MPUPOAHOIO ra3a Ha KBapTUPY, [JI€ YCTAaHOBJIEHA YEThIPEX KOHPOPOUHas
razoBas rumrta. Qu = MIx/m3 . HoMuHabHAss MOIIIHOCTG IUTUTBL  KBT.

3. Onpenenuth pacxoa CYI' Ha kBapTHpPY, IIC YCTAHOBIICHA YETHIPEX KOH(POPOUHAS ra30Bas
wmrta. Qu = MJx/M3 . HomMuHambHAsS MOITHOCTh TUTHTEL  KBT.

4. OnpenenanTs IaBICHUE B KOHIE Ta3onpoBoja d = mm. [[irHa ra3onpoBoga M, pacxoj rasa
Mm3/4, naBrneHue B Havaie razonpoBoaa Pu = «klla. [Ipu penreHny ucnoiab30BaTh HOMOTPaMMY.

5. OnpenenuTtsb NOTEPU AABJIECHUS B Ta30IIPOBOJIE HU3KOTO AaBieHuss D= mm. [nuna
razompoBoja M. Pacxoxpraza wm3/4. JlaBieHue B Hadalie razomnpoBojaa klla.

6. OnpenenuTh 00BEM TPOTYKTOB CropaHusi M3 mpUpoaHOTo rasza (coctaB raza CH4=
%,C2H6= %, C3H8=% mpu 0= ).

7. OnpenenuTh TEOPETUYECKUN pacxo] BO3LyXa ISl CropaHus rasza, cocrosiiero uz CO2= %,
CH4= %, C2H6= %, C3H8= %.

8. Omnpenenutsb npesensl B3phIBAEMOCTH CMECH YTIIEBOJOPOAHBIX Ta30B. MeTtaH - %, sTaH - %,
npona -%.

9. Onpenenuth k03¢ HULIMEHT U30BITKA BO3TyXa, COOTBETCTBYIOIINI BEpXHEMY U HHJKHEMY IIpe
-JleJlaM B3pbIBAa€MOCTH ra30BO3AYIIHOM CMeCH IpomaH - %, OyTaH - %. [Ipeaensl B3pbIBa€MOCTH - IpOMaHa:
3,3-9,5%; 6yrana: 1,7-8,5%.

10. Onpenenutsb yepe3 Kakoe BpeMsi 00pa3yeTcsi B3pbIBOOTIACHAsI KOHIIEHTPAIUS B KyXHE
o0beMOM M3 , MPOM3BOAUTEIBLHOCTD FOPENIKK —M3/4, eciii OYJeT OTKPBIT KpaH Ha FOPEJIKE IyXOBOTO
mkada. Mcmonp3yercst cxxnxeHHbIi ra3. Hiknauii npeaen BocryiaMeHenus - %.

11. Kakoit mponu3BOUTETLHOCTH JAOKEH ObITh BEHTUIISTOP JUISl TYTHEBOM TOPEJIKU C PaCX0JI0M
M3/4 IPUPOTHOTO Ta3a, Topenka padoraer o =, Qu =  xJx/M3

12. OnpeenuTh Ha CKOJIBKO U3MEHUTCS KAIOPUMETpUUIECKasi TEMIIEpaTypa, €ClIi U3BECTHO, YTO
tk="C, ropeHue MPONCXOJIUT C 0. =, TCOPETHUSCKHU pacxoa Bozayxa V1= m3/M3 , Qu= MIx/M3 . Bo3ayx
Harpetr 1o °C. Temmeparypa raza °C. TemnoemkocTs raza  kJ[x/(M3°C), Bozayxa - kJx/(M3°C)

13. OnpenenuTs AaBICHUE MPH B3PHIBE MPHUPOJHOTO raza B MOMEIEHNN KyxHU. Kaiopumerpuue
-ckas temmeparypa tk= °C.

14. OnpeaenuTh IIOMIAIb OCTEKIIEHUS B IIOMEIIEHNN KyXHH 00beMoM V= M3.

15. OnpenenuTh THIPOCTATUYIECKUIT HATIOP B CTOSIKE BBICOTOW = M mpu mojade npupoIHOro
rasa.

16. Onpenenuts TPOMyCKHYIO CIIOCOOHOCTh PETYNIATOPA C OJHOCEIEIBHBIM KJIallaHOM TIPH pac-
YEeTHOM pacxojie raza M3/4. JlaBnenue Ha Bxojae n3bsitouHoe — MIla, naBnenue Ha Boixojae — klla.

17. Onpenenuts npenenst cpadareiBanus [13K u IICK. J[aBnenue raza Ha BBIXO/€ U3 PETYIATOPA
kl]a.



18. Onpenenutsb pacxon raza Ha N-KBapTUPHBIHN KUIION JOM, I/I€ YCTaHOBJICHBI Fa30BbIE TUIUTHI.
MotHOCTh ropenok mauTel  KBT. KoadduimeHT ofHOBpEMEHHOCTH IPUHUMATH 110 CIIPABOYHHKY.

19. Onpenenuts pacxo/ ra3a Ha KHWIbIE IOMa 10 TOJAOBBEIM HOPMaM MOTPEOICHUS TS TOCENIKa
Ha 4YesoBekK. [[pUHATH TOOBBIE HOPMBI 10 CIIPABOYHBIM JaHHBIM.

20. OnpenenuTh pacxo/1 ra3a o rooBsIM HOpMaM IOTPEOICHHUS Ha XJIe003aBO i1 YKUTEIICH.

21. Onpenenuth pacxo/ ra3a 1mo rooBeIM HopMaM noTpebiaerus Ha 6anro as 1000 sxureneil.

22. OnpenenuTth pacxo/ ra3a 1mo roA0BEIM HOPMaM MOTPEOICHHS Ha CTOJIOBYIO JUISL  JKUTEIICH.
[IpuHATH rO10BBIE HOPMBI IO CTIPABOYHBIM JIAHHBIM.

7.4.2. IlpakTHueckue 3aJaHus AJs IPOBEICHMS IPOMEXYTOUHOM aTTecTalluy 00yJaroumxcs

3amaun ¥ npuUMepsl. (U1 IPOBEPKU C(HOPMHUPOBAHHOCTH MHIUKATOPOB JOCTIKEHHSI KOMIIETEHIIUH
((ITK-1.1, TIK-1.2, ITK-1.3, TIK-1.4, TIK-1.5, T1K-1.6)

)

Tewma: pU3UKO-XMMUYECKHE CBOMCTBA Ta3a.

1.0npenenuTs TEIIOTY CTOPaHUs Ta3000pa3HOTo TOTUIMBA, HMEIOIIETO CIeAYIOMU cocTaB (B % 1o
o6bemy): CH4 - 96% ,C2H6 - 0.8% ,C3HS - 0.3% ,C4H10 - 0.8% ,CO2 - 0.5%, N2 - 1%

Pemenue:

Qu =0.01*(96.6*35840+0.8*%63730+0.3*93370+0.8*123770)=

=363990 (KJIx/m3).

2. llpomayxTsl cropanus raza oxjiaxaaroTcs ot 926 0C go 327 0C. Onpenenuts BO CKOJIBKO pa3
YMEHBIIUTCS UX 00BEM.

Pemenune: Cormacuo 3akony I eit-JIroccaka:
V1/V2=T1/T2=(926+273)/(327+273)=2

3. bamioH co cxxmkeHHbIM razoM, umeromum P=0.1MIla u t=200C, narpenu go t=500C.
OrnpenenuThb aBiieHue B 0a/IOHE TTOC]Ie HarpeBaHUsI.

Pemrenue: IIpumennm 3akon [apis: P2=P1*T2/T1

P2=0.1*(50+273)/(20+273)=0.11 MIla

4.11o razompoBoy B TeueHue yaca nogaercs 1000mM3 mpupogHoro ra3a nmpu abCOoIOTHOM TaBICHUN
0.2MITa u t=200C. Beipa3zutb 3TOT 00BbEM Ta3a npu H.y.

Pemenue: Mcnonb3yem oObeaAMHEHHBIHN 3aK0oH boiins - Mapuorra.

V2=1000*0.2/103*273/293=1920 m3.

5.0mpenenuTh MIOTHOCTD ra3a, HMEIOIIEro CIeayIoui coctas (B % mo oobemy): CH4 -
96% ,C2H6 - 0.8% ,C3HS8 - 0.3% ,C4H10 - 0.8% ,CO2 - 0.5%, N2 - 1%.

Pemrenue: mmoTHOCTH raza onpenensercs, Kak CyMMa IpOU3BeIeHUN 3HAYCHUH TIJIOTHOCTH
KOMITOHEHTOB Ha UX 00BEMHBIE JIOJIH

Pc=0.01*(96.6*0.717+0.8*%1.357+0.3*2.019+0.8*2.703+0.5*1.977+1*1.251 )=0.156 xr/m3

6. Onpenenutsd mnotHoct CH4 mpu t=200C u P=760 mm.pt.cT.(ipu t=200 u P=1MI1a), ecnu
pH.y.=0.7168 xr/HM3

Pemenue: p20,760=0.7168*760/760%273/293=0.67 xr/m3 (cTanmapTHBIE YCIOBHSI)

p20,1=0.7168*1/0.1*273/293=6.67 kr/m3

7.0npenenuTh odmiee aBIeHHE CMECH CKMKEHHBIX Ta3oB 1pH t=+200C ecnm Mok cocTaB
xuakoctr cnenyromuid: C3HS - 80%, C4H10 - 20%.
Pemenue: P=0.8*0.85+0.2*%0.205=0.72 MIla.

Tema: YCTAHOBKU C)KMXXEHHOI'O I'A3A
8. Onpenenutp 9ucio 0amIoOHOB eMKOCThIO 50 J1 B OaJIJTIOHHOHN YCTaHOBKE, MPEAHA3HAYCHHOM TS
ra3oCHa0XeHHsI BOCBMU KBApTUPHOTO JKHUIIOTO IoMa. B KyXHSIX BceX KBapTHP YCTAHOBJICHHI 4-X

KOH(OPOYHBIE T'a30BbIC ILIUTHI.
OOwemHbIi coctaB ra3za: C3HS - 75%, C4H10 - 25%.



Pemenwue: 1.Qu cropanus cmecu (6e3 yueta ppakumronHocty ucnapenus) Qu = 0,75 *Qu +
0,25*Qu

HomuHaneHas TEIIONpOn3BOAUTEILHOCTD TUTHTHI OMPEIEISETCS 110 CIIPABOYHBIM JTaHHBIM.
[Ipoun3BoauTEILHOCTH OJJHOTO OayIoHa cocTaBiseT V = 0,2 m3/4.

k = 0,27 — ( npuHsATO 11 8 KBaPTHUP, B KOTOPHIX YCTAHOBJICHBI 4-X KOHPOPOUHBIC ITUTHI ).

Yucio padounx O6amionoB B yctanoBke: N =qnk/(Qu*v)=8*1000*027/(23780%*0,2)=4,6=5 mir.

C yuetoM pe3epBHbIX npuHuMaeM 10 mir.

9.0npeaenuts npousBoautenbHocTs 50 1 (d = 0,3M, h = 0,9 M), 3aM0THEHHOTO CKMYKCHHBIM Ia30M
Ha 75%, npu tn = -5 0C temneparypy xuakoi ¢assl B 6auione MmakcumanbHo gonyctuM (-30 0C).
CkpsITas TermioTa napoodpazoBanus I' = 90 Kka/Kr.

PEIIEHMUE:

k=50.2 xkJI>x/M2 1 0C

CMmoueHHas moBepxHOCTh Oamtona: Fem = 0,75nd(0,5d + h) = 0,75*3,14*0,3(0,15+0,9) = 0,743 M3
(pu HEM3MEHHOW TeMIepaType KUJIKOCTH).

Gucn=k*Fcm(ta-tc)/r=50.2*0.743 (-5-(-30))/412=2,26 kr/4 Oe3 y4eTa TEII0COACPKAHMS KUIKOM
¢a3bl 1 camoro OayIoHAa.

10.0npeaenuTh Ynucio MoA3EMHBIX Pe3epByapoB 00beMOM 5 M3 B IPYIIIIOBOM YCTaHOBKE,
NpeIHa3HAYCHHOM I Ta30CcHA0KeHNs 4-X JKUIIBIX JIOMOB C yuciioM xkwureneid S00 4eIoBeK U J0MOBOi
KyXHEH C CyMMapHOH TEIIOBOM HAarpy3KOH yCTaHOBIICHHBIX ra30BbIX MpuOopoB (=580 Mx/4). B kyxHsx
KBapTUP YCTaHOBJICHBI 4-X KOHPOPOUHBIE IUTUTHI U IPOTOYHBIE BoJOHarpeBarean. OO0beMHbIN COCTaB rasa:
C3H8 — 75%; C4H10 — 25%; Qu =98 M I»x/m3.

PEIIEHUE:

Pacxon rasza na 1 yenmoBeka mo cripaBoyHbIM JaHHbIM (=2800 M /[x/ros

Pacxon raza va momoByro kyxHio: VK=580000/98000= 5.9 m3/4

Pacxon rasza na kBaptupsl: VkB=n*Ku*qroa/(Qu*365%24)=500*2*8000/(98*365%24)=9.43 m3/u

Pacxopn rasa na pesepByapsl: Vp=Vk+VkB=5.9+9.43=15.33 m3/4

[Ipunumaem nasnenue B pezeppyape 0,05 MIla, octatounoe conepxanue C3H8=60%, Temneparypa
rpyHTa Ha ypoBHe ocu pe3epByapa 0 0C, koapduiueHT TeraonpoBogHocTu rpynta 2,56 Br/(m*K).
OcTaTouHbI YPOBEHDb CKMXKEHHOTO raza B eMKoCTH 35%.

[To HOMOTpamMMe Hax0UM MPOU3BOAUTEIHLHOCTH OJTHOTO pe3epByapa, paBHyto 3,0 M3/4.

Yucno pesepByapoB B yctaHoBke: N=15.33/3=5 mi.

Tewma: I'openue rasos.

11.0npenenuth KaJOPUMETPUIECKYIO TEMITEPATYpPy CTOPaHUs IPUPOTHOTO ras3a CIEIYIOIIEro
cocraBa, %: CH4 - 98; C2H6 - 0,14; C3HS8 - 0,014; C4H10 - 0,02; CO2 - 0,5; N2 - 2,3; Qu = 35235 x/{x/M.

TemnepaTypy raza u Bo3jayxa NOCTYHAIOUINX B TONKY, IPpUHATH paBHOU 25 0C.

CocraB MpoAyKTOB CrOpaHUsI M TEIUIOTY CropaHus B3sATh u3 Tabi. 1. CoctaB raza npuHATh JJIs
KaXXJIOTO CTYyJIEHTa 1o TabJI. 2.

PEIIEHMUE:

OrmpenensemM TeI10, BHOCUMOE B TOMKY TOTUIMBOM M BO3IYXOM:

IT=tr* ZV1*Cr = 25%(0,98*1,573 + 0,0014*2,4381 + 0,0004*3,1637 + 0,0002*4,2728 +
0,005*1,625 + 0,013 + 1,2992) = 39 (xJIx/m3)

Ig =a *VO*Cp*tB = 1,1%10,3*1,2976 = 366,4 (xIx/M3)

Qu+IT+IB=35235 + 39 + 366,4 = 35640 (xIx/M3)

Kak cnenyer u3 pacuera, pusnueckoe TEIIo BO3AyXa U ra3a COCTaBIIIET BECbMa MAIyIO BEJIUUNUHY
o cpaBHeHHIO ¢ QH. DTH cocTaBisIonre OyIyT KMETh CYIIECTBEHHOE 3HAYCHUE MPH TIOJIOTPEBE ra3a u
BO3/TyXa.

Hanee Onpenensiem tk . 3agaemcs tk = 1890 0C myist Toro, 4ToOBI HANTH YAETHHBIE TETNIOEMKOCTH
ra30B 10 CIIPABOYHBIM JaHHBIM.

C N2 =1,4814; C 02=1,5609; C CO2 = 2,4058; C H20=1,9402

tk=35640/(8,153 *1,4814 0,197 *1,5609 0,9898 * 2,4058 2,095 *1,9402)=1890 0C.

[TonyuyenHnas tk coBnagaet ¢ MpUHATOM, IOITOMY IepecyeTa HE POBOAMM.



12. Onpenenuts npeaensl B3pbIBAEMOCTH CMecH Bo3ayxa ¢ razoM coctaBa: CH4 - 93,2%; C2H6 -
2%; C3HS8 - 0,4%; N2 - 4,4%.

PEIIEHUE:

[Tonb3ysick CipaBOYHBIMU JAHHBIMU HAXOJIMM:

Lu=100/(93,2/5,3+2/3+0,4/2,1)=5,4%

Le=100/(93,2/15+2/14+0,4/9,5)=15,5%

7.4.3. IlpumepHbIe TeMbI KypcoBO# paboTHI (ITpoekTa) (py HATUYWH)
KypcoBoii nmpoekT

Tewma 1: IIpoexTupoBanue cucTeM ra3ocHa0XeHus pailoHa ropojia, KBapTajia 1 >KUJI0ro JoMa.
Tewma 2: IIpoexTupoBaHue CUCTEM ra30CHA0KEHHS MOCENIKA U MHIUBUAYAIBHOTO KHJIOTO I0Ma.

KommuiekT 3aganuit 111 KypcoBOT0O IPOEKTa PacIoIoKeH B Cpeie IUCTAaHIIMOHHOTO 00yUYeHUs
Moodle https://moodle.spbgasu.ru/course/view.php?id=1615 u comepxur
1. T'opox crpouTenbCTBa.
. IInan Mukpopaiiona u KBapTajia.
. IInaH TUTIOBOM CEKIIMU JKUJIOTO JIoMa.
. KonnuecTBO cekuuit U 3Taxkei B 5KUJIOM JIOME.
. Cocras rasa.
. [laBiieHue ra3a B TOUKE NOAKIIOUCHUS.
. Tun rpyHTa B paliOHE CTPOUTEIIHCTBA.
. Homenxknarypa ra3oBsIx IpuOOpOB.
. TUI ¥ KOJIMYECTBO COCPEIOTOUCHHBIX MMOTPEOUTEIEH.
10. KonuvecTBo kutemnei, KOTopble Mob3yoTes reHTpanu3oBanHbiM ['BC, umeromniue
BOJIOHArpeBaTelid, He MMEIOIKNX BOJIOHArpeBareliei u nenrpaauzopanaoro 'BC.

O 03O Ok~ W

7.5. Metoanyeckne MaTepuasl, ONpeIeSOIne MPOLeaypsl OLICHUBAHNS 3HAHUN, YMEHHI, HABBIKOB U
(unu) onbITa NPO(heCCUOHATIBHON JeSTENIbHOCTH, XapaKTEPHU3YIOIIUeE 3Tarbl POPMUPOBAHUS KOMIIETEHIIUH

[Ipouenypa npoBeaeHNs MPOMEKYTOUHOM aTTeCTAllUU U TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH
peraaMeHTHpPYeTCsl JOKaIbHBIM HOPMATUBHBIM aKTOM, OIPEEIISIONINM MOPSAI0K OPraHU3aluy U
IPOBEJCHUS TEKYIIEr0 KOHTPOJISL yCIIEBAEMOCTH U MTPOMEXKYTOUHOM aTTecTallui 00y4yarommuxcs.

[Ipouenypa onenuBanusi GOpMHUPOBAHUS KOMITETEHINH NPH NPOBEACHUN TEKYILIETO KOHTPOJIS
npuBesieHa B 1. 7.2. TUnoBble KOHTPOJIBHBIE 3aJIaHUS WIIM UHBIE MaTepUaibl TEKYILEr0 KOHTPOJIS
IPUBENIEHBI B 11. 7.3.

[IpomexyTouHas aTTecTanys 1o IUCHUIUIMHE TPOBOAUTCA B (hOpME IK3aMeHa.

B sk3ameHanMOHHBINA OMIIET BKIIIOUEHO JIBA TEOPETUUECKUX BOIPOCA U MPAKTUYECKOE 3a/1aHue,
COOTBETCTBYIOILIME COJIEPKaHUIO0 (POPMHUPYEMBIX KOMITETEHIMI. DK3aMeH IPOBOAUTCS B YCTHOM (opMe.
J1J1s MOATOTOBKM 110 3K3aMEHAIMOHHOMY OmiieTy oTBoauTCs 40 MUHYT.

7.6. Kputepun onieHuBanusi chopMHUPOBAaHHOCTH KOMIETEHIIUN TPU MTPOBEICHUH TPOMEKYTOUHON
aTTecTaluuu

YDpOBEHL OCBOEHMS 1 OLICHKA

Kpurepan OneHka OneHka

OLICHUBAHUA
HO» (0224

CHEYOOBJICTBOPUTECIIb | «YAOBJICTBOPUTCIIBH OI_IGHKa «XOopo1mo» OL[GHKa «OTIHUYHO»

«HE 3a4TCHO» «3a4TCHO»




VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHITHH KOMIIETCHITNH KOMIIETCHITNH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmmn Kommerenmmn Kommnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHUsSI U HaBBIKU HE | 6a30BbIE€ CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,

POOEITBI B 3HAHUSX TEOPETUIECKOTO MTOHMMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTtepuaia; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTrepuania; CYIIIHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTAHABIIMBATh U | OCHOBHBIX MTOHSTHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSTE CBSI3b | paMKax 00CYkIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuit ounera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHarTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yyvarormmiics OO0yyaromumiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUILHO BBITIOTHUIT
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro maTepuara.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aaHUH. BBITIOJTHCHHS He nomyckaeT ommbox
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH IIPH BBINOJHEHUH | JlomycKaeT OmmMOKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3aay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHU 3aaHHI.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A Cd)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINUICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBIIACT coboit cpeaHee apn(j)MeTqucxoe OT BBICTABJICHHBIX OLICHOK I10 OTACJIbHBIM

pe3yjabTaTaM 06y‘{CHI/I$I (3HaHI/IH, YMCHH:, BJIIAICHUC HaBLIKaMI/I).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISACTCS, €CIIM CpeaHee apuPMETHICCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

O11eHKa «XOPOIII0»/«3a4TEHOY BBICTABJISACTCS, €CIIU CpeiHee apu(hMETHUECKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

Or1eHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeJHee apudMeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

Or1eHKa «HEYI0BIETBOPUTEIBHOY/ «HE 3aYTEHOY BBICTABJISCTCS, €CIIM CpeiHee apu(PMETHIECKOE
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

(Moyist)
. KonunuectBo
Ne ABTOp, Ha3BaHUE, MECTO M3IaHUs, U3IATCILCTBO, T U3aHUs YIeOHOU U
/i y4eOHO-METOIUUCCKOM JTUTEPATYPhI PK3EMILIADOB/SICKTP
oHHBbIN angpec ObC
OcHOBHAs JINTEPATYpa
1 Il xaposckuii A. JI., Komuna I'. I1., I"'a3ocuabxenne. Mcnoas3oBanue https://e.lanbook.com
razoBoro torunea, Cankr-IlerepOypr: Jlans, 2020 /book/130164
Honun A.A., XKXuna B.A., Apruxosud B.B., ITmonuk M.I"., I'a3ocHa0xeHue, https:/fwww.studentli
2 Mocksa: ACB. 2012 brary.ru/book/ISBN9
' ’ 785930937299.html
Komumna I'. I1., ITpomrytunckuii A. O., [IpoekTupoBaHue ra3onpoBoa0B U
3 ruapaBiandeckuii pacuet, Cankt-IlerepOypr: Cankr-IleTepOyprekuit https://www.iprbooks
rOCYJIapCTBCHHBIN apXUTEKTYPHO-CTPOUTENbHBIN yHHBepcuTeT, DBC ACB, hop.ru/80756.html
2018
JonoJHuTeIbHAS JIUTEPATYPA
1 Bepumiosuu B. A., Cetn razonorpe0ieHus KOTeabHbIX, b. M.: "Undpa- https://e.lanbook.com
Wmxenepus”, 2018 /book/108655
Komnun6a6a O. b., Hukumos B. ®@., Omeroa M. 10., OcHOBEI ]
https://e.lanbook.com
2 |mpoeKTHPOBaHUS M SKCILUTyaTAI[HK CUCTEM I'a30PaCIIPEACIICHHS U
/book/167402
razonorpeOienusi, Cankr-IlerepOypr: Jlanp, 2021
3 Komuna I'. I1., IlIxaposckuii A. JI., Mapunenko E. E., ['a3ocHa0xxenue. 0
["openue razos, Bonrorpan: Borr’ACY, 2010
4 Komumna I'. I1., ITpomryrunckuii A. O., CTpOUTEIBCTBO U PEMOHT http://ntb.spbgasu.ru/
razomnposojos, CII6., 2018 elib/00988/
5 Bepumnosuu B. A., BuyrpumomoBoe razoBoe obopymoBanue, Mocksa: http://www.iprbooksh
Wudpa-Unxenepus, 2017 0p.ru/68983.html
1 Komuna I'. T1., OCHOBHBIE CBOMCTBA ra3000pa3HOro TOILIHBA (C IpUMEpaMu http://ntb.spbgasu.ru/

pacuera), CII6., 2008

elib/00063/

OObyuaromuecs u3 ynciia nHBaIUI0B U ul ¢ OB3 obecnieunBaroTCs meyaTHBIMU U (MJIN)
3JIEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamy B popmax, aaTHPOBAHHBIX K OTPAaHUYEHUSIM UX
3/10pOBBSL.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTH «THTepHeT», He0OXOIUMBIX AJIs
OCBOEHUS AUCIUILTUHBI (MOTYIs)

Haumenosanue pecypca cetu «MHTEpHET»

DNEKTPOHHBIN aJpec pecypea

["a3ocHabxeHme
https://moodle.spbgasu.ru/course/view.php?id=560

hp?id=560

https://moodle.spbgasu.ru/course/view.p

DNEeKTPOHHBIN (POH MPaBOBOW U HOPMATHUBHO-TEXHHUUECKON
JIOKYMEHTauU

http://docs.cntd.ru/

8.3. IlepeueHn coBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX M HH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBanue

DneKTpOHHBIN agpec pecypca

[Tepunonnueckue m3ganusi CIIGIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Periodicheskie
izdaniya/




Crmcok coopHHKOB Tpyn0B 1 koH(pepernuii B PUHII/eLIBRARY

https://www.spbgasu.ru/upload-
files/universitet/biblioteka/List_
rinc_elibrary _06_07_2020.pdf

Ob6pazoBarenbubie nHTEpHET-pecypcsl CIIOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
_internet-resursy/

bubnuoteka crareit sxypnana HIT «cABOK»

http://www.abok.ru/articleLibra
ry/

bubnuoteka mo EcrectBeHHBIM Haykam Poccuiickoit AkaieMun HayK
(PAH)

WWW.ras.ru

DNEKTPOHHBIN (POH] MPABOBOM U HOPMATUBHO-TEXHHYECKON
JOKYMEHTAIIUHU B 00JIACTH CTPOUTEIHCTBA U MPOCKTUPOBAHUS,
0e30MMaCHOCTH U OXpaHbl TPY/Ia, JHEPTETUKH 1 HedTerasa, npana.

http://docs.cntd.ru

bect-ctpoit. CtpourensHhblii noprai. HopmaTtusHbie n
PEKOMEHIATEIbHBIE TOKYMEHTHI 10 CTPOUTEIILCTBY

http://best-stroy.ru/gost/

Tex.JIut.Py - TexHudeckas qureparypa

http://www.tehlit.ru/

EnunbIif 571eKTpOHHBINA pecype yueOHO-METOIMYECKON JTUTEPATYPHI
CIIGIACY

www.spbgasu.ru

Poccwuiickast rocymapcTBeHHass OMOIMOTEeKa

www.rsl.ru

Hayunas snekrponnas 6ubmmoreka eLIBRARY.RU

HayuHas s;ekTpoHHas
oubaunoreka eLIBRARY.RU

DIeKTpOHHO-O0uOIMoTeUHas cuctema u3aarenbersa "KoHcyinbTanT
cryaeHTa"

https://www.studentlibrary.ru/

DJIEKTPOHHO-O0MOIMoTeuHas cucteMa n3narenbersa "' IPRsmart”

http://www.iprbookshop.ru/

DIIEKTPOHHO-O0MOIMOTeUHas cucrema usnarenscersa "FOPAUT"

https://www.biblio-online.ru/

DJIEKTPOHHO-OMOIMOTEeUHAs cucTeMa n3narenbcersa 'Jlans"

https://e.lanbook.com/

OnexTpoHHas oubnuoreka Upbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema aucranimonnoro ooyuenus CII6IACY Moodle

https://moodle.spbgasu.ru/

NudopmannonHo-npaBosas 6a3za ganubix Kogeke

http://gasudata.lan.spbgasu.ru/d
ocs/

NudopmannonHo-npaBosast cuctema KoHcynbrant

\\law.lan.spbgasu.ru\Consultant
Plus ADM

HNudopmannoHHo-nipaBoBas cucrema [apaHT

\\law.lan.spbgasu.ru\GarantClie
nt

8.4. [lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMbIX MPHU OCYIECTBICHUH 00pa30BaTEILHOTO
mpoliecca 1o AUCHUUIUINHE, BKIII0Yas IepedeHb JTUIEH3MOHHOTO U CBOOOIHO pacpOCTPaHIEMOTO

nporpaMMHOTO obecrnieueHUs

HanmenoBanue

Crioco6 pacmpocTpaHeHus

(TMIIEH3UOHHOE WJIH CBOOOIHO

pacrnpocTpaHsIeMOE)

LibreOffice

CBO0OOIHO pacIpOCTPAHIEMOE

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHNE TUCIIUTUTAHBI

CBCI[CHI/I}I 00 OCHAIlICHHOCTHU y‘-IC6HBIX ay,Z(I/ITopI/Iﬁ 1 IOMEIISHUN A1 CaMOCTOSTEIbHOM paGOTLI

HaumenoBanue yueOHBIX ayJUTOPHI U
MTOMEIICHHUH JIJII CaMOCTOSITEIHHOM paOOTHI

OcHarieHHOCTh 000PYOBAaHUEM U TEXHHYECKUMHU
cpencTBamMu OOy4ICHHS




25. YueOHbIe ayTUTOPUH VISl IIPOBEICHUS
MPAKTUYECKHUX 3aHSATUH, KypCOBOTO
MPOSKTUPOBAHUS (BBITIOJHEHHS KypCOBBIX padoT),
TPYIIOBBIX U WHAWNBUAYAIbHBIX KOHCYJIbTAIUH,
TEKYIIETO KOHTPOJIS M MPOMEKYTOIHON
aTTecTaluu

KommiekT MyapTUMeTuiHOTO 000py10BaHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMETHIHHBINA
MIPOEKTOP, FKpPaH, ayAUOCUCTEMA), T0CKA, KOMILJIEKT
yueOHOI Mebenu, TOIKITIOYEHHE K KOMITbIOTEPHOM
cetu CIIOI'ACY, Beixona B MIHTEpHET.




25. YueOnas nadoparopus TerorazocHa0KeHUS
U BEHTHJIALIUU:
2-s KpacHoapmeiickas yi. Aya: 137, 341, 427

Haxouusiii Mukpomanomerp MMH-2400(5)-1.0;
Haxnonuneiii Mukpomanomerp MMH;
KomnieHcalmoHHbIi MUKPOMaHOMETP «ACKaHUS;
Kararepmomerp; I'mo6repmometp; Ilcuxpomerp
«Accmanay; bapomerp; CekyHaomep;
[TaeBMoMeTpuueckas TpyoOka; JlabopaTopHbIH CTEHT
«APPOIMHAMUYECKHE UCTIBITAHNUS KaHAJIbHBIX
BeHTHIIATOPOB RS 125 Ly; KoopaunaTHuk;
Hemvmammmnaa — VF-1; Taxomerp — TU10-P;
AnemomMetp 1uppoBoit; PaguanbHbiii BeHTHIIATOP OB
3,15; JTaboparopusIii cren «McnbiTanue
HarpeBarebHbIX IpuoopoBy»; Hacoc «Wiloy; bak mst
BoJibl; Bentunp D 15; banancupoBodHbIi Ki1amad
MSV-C D15; [Tee3omeTp; BerTrnsaTop paauanbHbII
BI1 4-70; Bonsinoii cuetunk CI'-15; TepmomeTtp
uudposoii; Mepaas upucosas auadparma IRIS 160;
Crenn «IlyHKTBI peqylipoBaHus ra3ay, «Y CTpOHCTBO
perynsTopa napnenus raza'"; Crenn «/leramu
MIPOTOYHOTO BOAOHArpeBaTesy; CTeH
«BuyTpumomoBoe razoBoe 060opynoBanue»; CTeH
«BHYTpUI0MOBOE ra30B0€ 000PYIOBAHHEY,
«YcTpOoHCTBO OBITOBBIX TEILIOTeHEPaTOpPOBY; CTeH
«BHyTpU10MOBOE ra30BO€ 000PYI0BAHUE,

«Y CTpPOMCTBO IPOTOYHBIX BOJIOHArpeBarenei»; CTeH
«BHyTpu10MOBOE ra30BO€ 000PYI0BAHUEY,

«Y CTpOMCTBO Ta30BbIX ILJIUTY;

Crenn «BHyTpHr10MOBOE Ta30B0€ 000PYIO0BAHHEY,
«Y CTpPOMCTBO BHYTPEHHEr0 Ta30IPOBOIay», YUeT
pacxoja raza», «Cucrema KOHTPOJISI 3ara30BaHHOCTHU B
nomenieHun»; Cteny «M3myyaronme ropenkmy;
Crennpl «Y CTPOMCTBO ra30BBIX CUETUUKOBY,

«Y CTpOMCTBO U3JIYYAIOIIE Ta30BOM TOPEIIKN,
«l"openku OBITOBBIX Ta30BBIX MITUTY»; CTEH/T
«M30sI11Us1 CTATBHBIX Ta30TIPOBOIOBY

Crenn «KoHmeHcannoHHBIN ra3oBbeiii koten Rendamax
R30x»; Ctenn «DneMeHThI U I€TAIH MTOJIUITHIIEHOBBIX
ra3ornpoBOJIOB»

Maxker HIBI'Y; T'openka EM-3E; ILIPJT -10; BIIT-9;
Amnanusatop raza AXTII; MemOpaHHBIN ra30BbIi
cuetunk U-o6pa3Hbie MaHOMeTpHI; [TomiaBkoBbIi
porametp PC-5; boiToBOM cueTunk rasa;
JlaGopaTopHbIi CTeH «ABTOHOMHAs
aBTOMATU3MPOBAaHHAs cucTeMa oToruieHus» JJ1b-
160.015.01; JTaGopaTopHBIii CTEHA
«ABTOMaTU3UPOBAHHAS KOTEJIbHAS HA KUJIKOM U
razoobpaszHom toruse» DJIb- 160.014.01;
Jlaboparopusriii crenn «[Ipubops! ydeTa TenioBoi
sHepruu u ternonocurens» AO «B3nér»
Tennosu3op testo 890; Termouzop testo 865;
MHoropyHKIIHOHATHHBINA U3MEPHUTETBHBIN TPHOOP
testo 435-4

KomnakTtHelil TepmoaneMometp testo 425;
TepmorurpomeTp A JOATOCPOUHOM paboOTHI testo
625; NndpakpacHsiii TepmomeTp testo 830-T1 ¢
Ja3epHbIM 1eneyka3arenem (ontuka 10:1);
KomnakTHbI aHeMOMETp ¢ KpbUIbYaTKOM, testo 416;




Taxomertp testo 470; KapmaHHbII aHEMOMETD C
KpPBUTBYATKON M CEHCOPOM BJIaKHOCTH, testo 410-2;
Judbdepennmanbupiii ManomeTp testo 512, ot 0 mo 2
rlla; I"'azoananuzarop testo 310 ¢ mpuHTEpOM;
Biaromep npeBecuHbl u cTpoiiMarepuanon testo 616;
Manometp nuddepeHmanpabii mudposoi JIMII-
01M

25. YueOHble ayTUTOPUH IS IIPOBEICHUS
JICKLIMOHHBIX 3aHATUHN

KoMIuiekt MyinbTUMeTuiHOT0 000py10BaHUS
(mepcoHaIbHBIN KOMITBIOTEP, MYJIbTHMEIHIHHBINA
MIPOEKTOP, FKpaH, ayIMOCUCTEMA), I0CKA, SKPaH,
KOMIUICKT Y4eOHOM MeOesu, OIKIIIOUCHHE K
kommbloTepHoi cetn CII6I'ACY, Beixon B MlHTEpHET.

25. Jlabopatopus «TermorexHukay s
POBEJICHNS BUPTYAJIbHBIX J1A00paTOPHBIX paboT

MynbTUMEIUITHBIA KOMIUIEKC: CUCTEMHBIC OJIOKH;
MOHHUTOPBI; TPOCKTOP; MPOCKITMOHHBIN SKpaH

25. [TomereHus AJI1 CaMOCTOSTENHHON pabOThI

[TomereHue 11 CaMOCTOSTEIILHOM paOOThI
(untanbHBIN 3271 OMOIMOTEKH, aya. 217): T1IK-23 mr., B
T.9. 11mt.- [IK mns oun ¢ OB3 (cuctemHbIi 010K,
MOHHTOP, KJIABUATypa, MBIIIIb) C TOJKIIOUYCHHUEM K
cetn «MHTepHET» U 0OecIeYeHneM J0CTyIa B
3NEKTPOHHYIO0 HH(DOPMALIMOHHO-00pa30BaTEeIIbHYIO
cpeny CIIGI'ACY.

Z[J'ISI HWHBAJIMAO0B U JIUII C OB3 ob6ecneunBaroTcs CIICHHUAJIBHBIC YCJIOBHA IJIA ITOJIYUCHUA
O6paSOBaHI/I${ B COOTBCTCTBHH C Tpe6OBaHI/I${MI/I HOPMATUBHO-IIPABOBLIX JOKYMCHTOB.
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