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1. HEJIX U 3AJIAYA JUCHUTIJTIMHBI

1.1. Heau AuCIUIIHHBI

npruoOpeTeHre 3HaHUI U HABBIKOB B M3YYEHUU TEOPUH MPOCKTHUPOBAHUS
M DOKCIUTyaTallill paclpeAeTUTEIbHBIX CHUCTEM Ta30CHA0KEHUS TOpOOB,
HACEJICHHBIX TYHKTOB U MIPOMBIIIEHHBIX 00BEKTOB.

N3ydeHne TuCIUILUIMHBI TO3BOJIUT OBJIAI€Th HEOOXOJUMBIMU 3HAHUSIMH U
YMEHHSIMH MPABUIBLHOTO BBIOOpA:

paIMoOHATBHBIX CTPYKTYPHBIX CXEM ra30CHa0KEHUS;

METOJMKHA PpEIICHUS 3a/Jay MPOCKTHPOBAHUS M pacyeTa TOPOJCKUX
pacrpeneiauTeNbHbIX W JOMOBBIX  Tra3oNpOBOAOB, a TaKXKe CUCTEM
ra30cHa0XEeHHS CPETHETO U BHICOKOTO JaBIICHUSI.

TEXHOJIOTUH IKCIUTyaTalliH PacIpeeIUTeNIbHBIX Ta30IIPOBOJIOB, a TAKXKe
ra30pacipeeUTeIbHbIX CTAHIUN U Ta30pEryISTOPHBIX MYHKTOB.

1.2. 3agauu ocBOEHMA TUCIUTLIHHBI

BJIQJICHWE TEOPETHUYECKUMHU 3HAHUSMU B 00JAaCTH OCHOBHBIX 3aKOHOB,
MO3BOJIAIONINX OMUCHIBATH Ta30paCIpe/IeTUTEIbHbIC CUCTEMBI;

TEOPETUYECKOE M TMPAKTUYECKOE OCBOEHHE METOJOB pacueTa Ta30BbIX
CeTeil, METO/I0B MPOCKTUPOBAHUS U PEIICHHUS 33/1a4 B 00JIaCTH IKCIUTyaTalliu U
oOcyKuBaHUsI OOBEKTOB ra30pacipeIeTUTENbHBIX CUCTEM;

(opMupOBaHHE Yy CTYACHTOB HABBIKOB CaMOCTOSITEIbHOTO HW3YyYEHUs
uHpOpMaIy 10 IpobiieMaM TPaHCIIOPTa ra3a U ra3opacipeesICHuUs.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Hucuunnuaa «la3opacnpeneauTeNbHble  CUCTEMbD» OTHOCHUTCS K
TUCLIMIUIMHAM ~ 9acTH, (OPMHUPYEMOM  ydacTHHMKaMH  0Opa3oBaTeIbHBIX
oTHolIeHuH Oj10ka B1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JUCHUIIJIIMHE

[Ipoutecc m3ydenust AUCUUIUIMHBI «I a3opacmnpenenuTenbHbIE CUCTEMBD»
HarpasJjcH Ha (OPMUPOBAHUE CICIYIONTUX KOMIIETCHITHI:

[IK-1 - CpoocoGeH BBIMONHATH PabOTBI MO  JKCIUTyaTallud U
00CTY>KMBaHUIO O0OpYAOBaHUS M OOBEKTOB TpaHCHOpPTa M XpaHEHHs HePTH,
ra3a u IpoyKTOB NepepaboTKu

[IK-7 - CmocobeH BBITIONHATH PabOTHI MO COCTABIEHUIO MPOCKTHOM,
CITy’KeOHOU JOKYMEHTAIMU B cpepe dKCITyaTanuu U 00CTyKUBaHUSI OOBEKTOB
TpaHCIIOPTAa U XpaHEHUs He(PTH, ra3a U MPOTYKTOB MepepadbOTKU

Pe3yabTaThl 00yueHUs, XapaKTepUu3yoiue

Komnerenuus
cpopMUPOBAHHOCTHL KOMIIETEHLIMH
[MK-1 3HaTh OCHOBHBIE CXEMBI, KOHCTPYKLIHH Y3JIOB U
arperatoB 00OpyI0BaHUS T'a30pacipeIeIUTEIbHbBIX
CUCTEM

YMeTh mIaHupoBaTh padOTHI IO SKCIUTyaTaIlluu U




00CITy’KUBaHUIO 000PYAOBAHUS
ra30pacnpeeIUTeIbHBIX CHCTEM

Bnagets MeTomaMu pacueTa 3KCIUTyaTaliHOHHBIX
noKa3aTeliell ra3opacipeieINTEIbHBIX CUCTEM

[TK-7 3HaTh HOPMATUBHBIE JIOKYMEHTHI, IEUCTBYIOIINE
MHCTPYKLMU, METOJIMKHU POEKTUPOBAHUS IS
MIPOEKTUPOBAHMS OOBEKTOB ra30paACIPEAETUTETbHBIX
CUCTEM

YMETh BBINOJIHATH TUIIOBBIC PaCUCThI B paMKax
IMPOCKTHLIX U TCXHOJIOIT'MYCCKHUX pa60T IIpu
IMPOCKTUPOBAHUH 00BEKTOB ra3opacrpcaciIMTCIbHbIX
CHUCTEM

Brnanets cOBpeMEHHBIMU METOJIaMH JIJI PEIICHUS
3a/1a4 MPOEKTUPOBAHUSI 0OBEKTOB
razopacrpeeIuTeIbHbIX CUCTEM

4. OFBEM INCIUIIJINHBI
O6miass  TpymoeMkocTh  jaucuuiiuHbl  «["azopacnpenenutenbHbie
CUCTEMBD» COCTABJISIET D 3.€.
Pacnpenenennie TpyJ0€MKOCTH TUCIUIUIMHBI IO BUAAM 3aHATUN
ouHast ¢gopma o0yueHust

Bcero |CemecTpbl

Bunpl yue6HOM paboThI

4acoB 8
AyauTOpPHBIE 3aHATHS (BCEro) 72 72
B Tom uncne:
Jlexnun 24 24
[TpakTueckue 3anarus (113) 24 24
JlabopaTtopusie pabotsl (JIP) 24 24
CamocrosiTesibHasi padoTa 72 72
KypcoBoii npoexkt + +
Yacel Ha KOHTPOJIb 36 36
Buibl mpOMEKYTOUYHOM aTTECTAIMU - YK3AMEH + +
OO6mmast TPy 10€MKOCTb:
aKaJIEeMUYCCKHE YaChl 180 180
3a4.e. 5 5

04HO-3204Hasi Gopma o0yueHus

Bcero |CemecTpbl

Bunbl yue6HOM paboTh

4acoB 10
AyIuTOpHBbIE 3aHATHSA (BCEro) 60 60
B Tom yucae:
Jleknnn 12 12
[TpakTueckue 3ausarus (113) 24 24

JlaGopatopusie pabotsl (JIP) 24 24




CamocrosiTesibHas padoTa 84 84
KypcoBoii npoekt + +
Yacel Ha KOHTPOJIb 36 36
Bubl npoMeKyTOYHOM aTTECTAlUH - YK3aMEH + +
OO6m1ast TPy 10€MKOCTb:

aKaJIEMAYECKUAE YaChl 180 180
3ad4.e. 5 5

5. COAEP/ KAHUE JUCHUIIVIMHBI (MOAYJISA)
5.1 Copepxanue pasgejioB JHCHMIUIMHBI M pacrnpejejeHue
TPYAOEMKOCTH 10 BUIAM 3aHATHI
o4Has popma 00ydeHust

r][\i HanmeHnoBaHue TeMbl Conepxanue pasnena Jlexn I;IaijK f:f.' CPC Bizio’
1 |OcHoBs ¢yHKIMOHUpOBaHus |BBenenue. CHCTEMbl Ta30CHA0KEHHSL:
CUCTEM JIOCTAaBKU rasa BBICOKOT'0, CPEJJTHETO U HUZKOTO
nasneHus. CTpyKTypa JOCTaBKH rasa ot
HUCTOYHUKA 70 TIOTPEOUTEIIS: 2 2 - 6 10

CTaHAapThl, TpeOOBaHUs OE30ACHOCTH,
opraHuzanys GyHKIHOHUPOBAHUS U

yIpaBIeHUs
2 |TIpoekTUpOBaHUE CHCTEM Knaccugukaius ra3onpoBojios,
ra3ocHaOXeHUS BXOJIAIINX B CUCTEMY Ta30CHA0KEHHUSI.
[TpOMBIIIUIEHHBIE CUCTEMBI
ra30CHa0KCHUS.

Br16op 1 060CHOBaHIE CHCTEMBI
ra3ocHaOXeHH. PeKOHCTpYKIHS
(MommuduKaIus ) CHCTEMBI
ra3ocHa0XeHHsI U OTpeiesieHne e€
SKOHOMHYECKOTO dPdeKTa.
OmnpejeneHne ONTUMAaIBHOTO pajuyca
neiicteus I'PI1. Beibop Tpy6 s
CHCTEM ra30CHa0KEHHSL.

3 |I'mppaBnuyeckuii pacyer Pacuer TynukoBbIX cucTeM
ra30BbIX ceTeit ra3ocHa0XeHus 4 4 6 12 26
Pacuer KoJIblIeBBIX Ia301IPOBOJIOB

4 |TunoBoe obopynoBaHue [IpennasHayenne, NPUHLIUI PpabOTEHI,
ra3opaclpeieuTeNbHbIX TpeboBaHusl, BBIOOP 000pyJOBAHHS
ceTell HU3KOTO U CPETHETO  |Ta30BBIX CETEH: PpEryIsSTOPHI JaBICHUS;
JIaBJICHUS IIPEeJOXPaHUTEIbHbIE KIIAaHBbI.
[Ipenna3HayeHne, MPUHIUT PaOOTEHI, 4 4 4 12 24
TpeOoBaHUs, BEIOOP 000PYHOBAHHS
Ta30BBIX CETeH: GMILTPHI; KOHTPOJIHHO-
U3MEpUTENIbHBIE TIPUOOPHI U CPeICTBA
ABTOMAaTHKH; COPOCHBIE TPYOOIIPOBOJIBL.

5 |Omnpenenenue pacxoja rasa B|OnpeneneHne pacxoja raza
HACEJICHHBIX ITyHKTax I10 HAaCEJICHHBIM ITyHKTOM: 110 TOJJOBBIM
YKPYIHEHHBIM TIOKa3aTeNIIM |HOpMaM; 10 YKPYIMHEHHBIM
I10KAa3aTeJsIM.

6 |ITouck ontuManbHbIX cxeM |OCHOBHBIC TIPHHIUITBI TOCTPOSHHUS
ra30CHa0XeHUA CHCTEM ra30CHa0XEHHS U TIOMCKa UX
ONTHUMAaJIbHOI'O PACIOI0XKEHHUS HA
MECTHOCTH.

MatreMaTHueCKHe METOBI TIOUCKA
OINITUMAJILHBIX CHCTEM Tra30CHa0KeHHs B
3aBHCUMOCTH OT KPUTEPHEB MTOUCKA.
IIporpammHas peanusanus anropuTMoB




MOHUCKAa ONITUMAJIBHOI'O PACTIOJIOKCHU A
ceTel ¢ TOUKHU 3pCHHA PA3JINIHbIX
KPUTCPUECB ONITUMU3ALTNN

be3onacHocTh 3kcmTyaranuu
Ta30BBIX ceTeH

Be3onacHocTh niepcoHana npu
COOPY)KEHHUH H HKCIITyaTallluy |
9KOJIOTUYHOCTB
ra30paclpeseInTeNIbHBIX CETEH.

10

Hroro

24

24

24

72

144

04HO-3204Hasi GpopMa 00y4yeH

nsl

HaunmenoBanme TeMbl

Conepxanue paszena

Jleknn

[Ipax
3aH.

JIa6.
3aH.

CPC

Bcero,
Jac

OCHOBHI (hYHKITHOHHPOBAHUS
CHCTEM JI0CTaBKH rasa

Beenenne. CucteMsl ra30cHa0KeHUS:
BBICOKOT'0, CPE/IHETO M HHU3KOT'O
nasnenusi. CTpyKTypa I0CTaBKHU ra3a ot
HCTOYHHKA JI0 TOTPEOUTEIIS:
CTaHIapTHI, TpeOOBaHUS OC30IIACHOCTH,
opranusaiys yHKIIMOHHUPOBAHUS U
YIPaBJICHUS

12

IIpoexTupoBanue cuctemMm
ra3ocHaOXeHHUs

Knaccudukarms razonpoBoios,
BXOJISIIIIMX B CUCTEMY Ta30CHA0KEHHUS.
[TpoMBbILUICHHBIE CHCTEMBI
ra3oCHa0XeHUsI.

Br160p 1 060CcHOBaHHE CHCTEMBI
ra3ocHa0KeHUs. PekoHCTpyKIUs
(MomuduKarys ) CHCTEMBI
ra30CHa0KCHUS U OpelieNICHUe eé
SKOHOMHYECKOTO P PeKTa.
OrmpezienieHne ONTUMAIBEHOTO pajnyca
neiicteus ['PIL. Beibop Tpy0 mis
CHCTEM ra30CHa0KEHMsL.

14

26

T'mppaBanueckuii pacuer
ra3oBbIX ceTel

Pacuer TynHUKOBBIX CHCTEM
ra3ocHa0XeHUs
Pacuyer KoJIbIIEBBIX T'a30IPOBOIOB

14

26

Tunosoe o6opynoBaHue
ra3opacrpeaeauTeIbHbIX
CeTeil HU3KOI'0 U CPEHETO
JIaBJICHUS

[Ipenna3zHadeHue, IPUHIUI PabOTHI,
TpeOGoBaHus, BEIOOP 000PYyAOBAHHS
ra30BBIX CETEil: PEeryysTOphl AaBJICHUS;
HpEeIOXPaHUTEbHbIC KIIATIaHBI.
[Ipenna3zHayeHue, IPUHIUI PabOTHI,
TpeOoBaHUs, BEIOOP 000PYHOBAHHS
ra30BBIX CEeTeH: PUIBTPBI; KOHTPOIBHO-
U3MEepHUTENbHbIe TPHOOPHI K CPeCcTBA
ABTOMATHKH; COPOCHBIC TPYOOIPOBOJBL.

14

24

Onpez(eneHI/Ie pacxoJa rasa B
HACCJICHHBIX IIYHKTAx I10
YKPYITHCHHBIM ITOKA3aTCIIsAM

Omnpenenenne pacxoja rasa
HaCEJIEHHBIM ITYHKTOM: MO TOJIOBBIM
HOpMaM; 110 YKPYIHEHHbBIM
TIOKa3aTEeISIM.

14

21

TToHck ONTUMANIBHBIX CXEM
razocHaOKeHHs

OCHOBHBIE IPUHIIMITBI TIOCTPOESHUS
CHCTEM Ta30CHA0KEHHS 1 TIONCKA UX
ONITUMAJIFHOTO PACTIONIOXKEHHUS Ha
MECTHOCTH.

MateMaTHueCcKie METOIBI TIOMUCKA
ONITUMAJIBHBIX CHCTEM Ta30CHA0KEHUS B
3aBHCHUMOCTH OT KPUTEPHEB ITONCKA.
[IporpammHuas peanuzamys alroOpuTMOB
MOKUCKA ONTUMAIIBHOTO PACIONI0KEHUS
ceTeil C TOUKH 3peHNUs pa3INuHbIX
KPHUTEPUEB ONTHMHU3ALMN

14

26

BbezonacHocTs 3Kcmtyarauuu
ra3oBBIX ceTel

Be3onacHocTh nepcoHana npu
COOPY)KEHHH U DKCILTyaTaluy 1
9KOJIOTUYHOCTh
ra30paclpeeIuTeNIbHBIX CETeH.

Uroro

12

24

24

84

144




5.2 Ilepeyennb 1adopaTOpHBIX padoT

JlabopartopHas padota Nel - ['azopacrpenenuTenbHble CETH APEBOBUIHOMN
CTPYKTYPBI HU3KOTO JIABJICHHSI

JlabopatopHas pabota Ne2 - ["azopacnpenenuTenbHble CETU JPEBOBUIHON
CTPYKTYPBI BEICOKOTO (CPETHET0) aBICHHUSI

Jlabopatopnas pabota Ne3 - [IpoekTupoBaHue ceTy ra30CcHa0KEeHUS
(TuapaBIMUYECKUN pacyer)

6. MIPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cootBercTBMM ¢ y4eOHBIM TUIAHOM OCBOCHHE  JUCITUTUIMHBI
IpeaycMaTpUBaET BBHITIOJHEHNE KYpPCOBOTO MPOEKTa B 8 ceMmecTpe sl OYHOU
dbopmbl 00yuenusi, B 10 cemectpe 1715t 04HO-3204HON (HOPMBI 00yUEHUS
[IpumepHasi TemMaTthka KypcoBoro mpoekrta: «[ uapaBinueckuii pacuer
CJIOHOTO Ta30MpoBoAa» (110 BapUaHTaM 3a/IaHMUS).

3aauy, peraeMble IPU BBIITOJIHEHUH KypCOBOTO IIPOEKTa:

* BBIBOJ (DOpMYJIBI AJIs1 pacyeTa MPOIyCKHOM cocoOOHOCTH
TpyOOIIPOBOHOM CUCTEMBI

* MOBEPOYHBIA pacyer, JUis OIpeAeneHus (AKTUUYECKUMX 3HAYEHUUN
JABJIEHUH M PacXo/I0B BO BCEX yYacCTKaX TPyOONPOBOAHONU CHCTEMBI

* IOCTPOEHHE MMbE30OMETPUUECKOIO rpauka

KypcoBoil mpoekT Bktodar B ce0si rpauyecKkyr0 4acTh M PacyeTHO-
MOSICHUTENBHYIO 3aIUCKY.

7. OUEHOYHBIE MATEPUAJIBI J151 MTPOBEJIEHUSA
IMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCSI IO
JANCIHHUIIJIMHE

7.1. Onucanue moOKa3arejeili M  KpUTepHeB  OLEHUBAHUS
KOMIIETEHIIMI HA Pa3jIM4YHbIX 3Tanax ux GopMHUPOBAHMS, ONMCAHUE HIKAJ
OlLlCHUBAHUA

7.1.1 ITan Tekylmero KOHTPOJIA

Pe3ynbprarhl TEKyero KOHTpOJs 3HAHUM U MEKCECCHUOHHOM aTTeCTalluu
OLICHMBAIOTCA T10 CIEAYIOLIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBaH».

Komme- |PesynbraThl 06yuenus, xapakrepusyiommue Kpurepuu ATTECTOBAN He
TeHIUS ¢ opMHPOBAHHOCTL KOMNETEHUHH OLlEHUBAHUS aTTeCTOBAaH
TIK-1 3HaTh OCHOBHBIC CXEMBI, TecTupoBaHue, Brimonnenue padot B| HeBbimoiae
KOHCTPYKIIUH y3JI0B U arperaTtoB aKTHBHas paboTa Ha CPOK, HHUE paboT B
000pynOBaHUS NPAKTHUECKHX 3aHATHIX MIPeTyCMOTPEHHBIN B CPOK,
ra3opacrpeeMTeIbHBIX CUCTEM pabounx MPEyCMOTP
porpamMmax CHHBIH B
pabounx




porpammax

YMeTh IIaHUpOBaTh PaObOTHI IO Perrenue cranmaptHeiX |Beimomaenue padoT B| Hepbinonne
IKCIUTyaTalluH U 00CITYKUBAHHIO TIPaKTHYECKHUX 3a71ad, CPOK, Hue padoT B
o00opymoBaHUs Hamycanue Kypcosoro | PCAYCMOTPCHHBIH B CPOK,
ra3opacIpeneauTeabHbIX CUCTEM poeKTa pabounx IPELYCMOTP
NporpaMmax €HHBIN B
pabounx
IpOrpaMmax
Buagets MeTomamu pacuera Pemenue npuknaanaeix |Brmonnenne padot B| Hepmonae
OKCIITyaTallMOHHBIX IoKasaTesei 3a7a4 B KOHerTHOﬁ CpOK, HHEC pa60T B
ra3opacIpeneauTeabHbIX CUCTEM npeaMeTHOi 061acTH, HpeﬂyCMngeHHHI/I B CpOK,
abounx MPEAYCMOT
BBITTOJTHEHHUE TIJIaHA p peny . p
5 5 mporpaMmmax C€HHBII B
pabort no pa3paboTke paGoumx
KYpPCOBOT'O IIPOEKTa IporpamMmax
IK-7 3HaTh HOPMATUBHBIE TJOKYMEHTHI, TectupoBanue, Brimonnenue pabdort B| HeBbimonue
JEHCTBYIONINE UHCTPYKIUH, aKTHBHas paboTa Ha CPOK, Hue padoT B
METOJUKH MTPOCKTUPOBAHHUS JJISI NPaKTHUeCKHX 3aHATHsX | IPEAYCMOTPEHHBIH B CPOK,
MIPOSKTHPOBAHUSA OOBEKTOB pabounx MIPELYCMOTP
ra3zopacrpeieauTeNbHbIX CUCTEM NporpaMmax CHHBIH B
pabounx
IporpaMmax
YMeThb BHITIONHATH THIIOBEIE pacyeThl | Pemienue cranaapTHeix |Brmonaenue padot B| HeBbimomae
B paMKax MPOEKTHBIX U IPAKTHYECKHUX 327124, CPOK, HHUE paboT B
TEXHOJIOTHIECKUX PaboT mpu HanucaHue Kypcosoro | TPELYCMOTPEHHBIH B CpOK,
MIPOEKTHPOBAHUU OOBEKTOB mpoexTa pabounx MIPELYCMOTP
ra3zopacrpeieInuTeIbHbIX CUCTEM mporpaMmmax €HHBIH B
pabounx
MporpaMmax
Bnaners coBpemeHHbIMU MeTOJlaMu | Pemienue npuknaanbix | Beimonnenue padot B| HeBbinonHe
JUT pEeIICHU 3a/1av IPOCKTUPOBAHUA 3a71a4 B KOHerTHOﬁ CpPOK, HUEC pa60T B
00BEKTOB I'a30pacpeCTUTEeIbHBIX TIpe/IMETHOIT o6acT, | PEAYCMOTPEHHbIH B CPOK,
CUCTEM pabounx IPEyCMOTP
BBINOJIHEHUE TIJIaHA .
MporpaMmax €HHBIH B
pabot o pa3paboTke paGouHx
KYpPCOBOTO TIPOEKTa IporpamMmax

7.1.2 JTan npoMeKyTOYHOr0 KOHTPOJIS 3HAHU
Pe3ynbpTatel MpOMEKyTOYHOTO KOHTPOJISI 3HAHWHA OIICHWBAIOTCS B 8
cemecTpe st ouHO# hopmbl 00ydeHus, 10 cemecTpe 71 09HO-3a09HON (HOPMBI
OOy4YeHHSI TI0 YEThIPEXOaILHOM CUCTEME:

«OTIIUYHO»,
«XOpOoILIO»,

«YJIOBIIETBOPUTEILHOY;
«HEYJIOBJIIETBOPUTEIIHLHO.

K Pe3yabTaThl 00y4eHus, K

oMIie- XapakKTepu3ylouue HTEePpUN

TeHst c q)gpwpl:) BayH"':CTB ouelt)HuB:Hnﬂ OTJaNYHO Xopomo Yaosi. Heynosu.

KOMIIETCHIIUH

TIK-1 |3HaTh ocHOBHBIC cXeMkl, | Tect Bemonnaenue | Beimonnenne | Bemonnenue B Tecte
KOHCTPYKLIMHU y3JI0B U tecta Ha 90- | Tecra Ha 80- | Tecta Ha 70- | menee 70%
arperaToB 100% 90% 80% TIPaBHIBHBIX
o0opymoBaHuUs OTBETOB
ra3zopacrpeneauTeabHbI
X CUCTEM
YMeTh mi1aHupoBaTh Pemenue 3anaun pemiens! | [Ipogemoncrpu | IIpogemoncTpu | 3amauu He
paboTHI 10 CTaHJApPTHBIX B IIOJTHOM pOBaH BEpHBII | poBaH BEpHBIH peIIeHEI
SKCILTyaTaIl{H U IPAKTHYECKUX o0beMe U XOJ[ pelIeHUsl | X0/ pElIeHus B
06CHy7I(I/IBaHH}O 3azay, TOJIY4Y€HBI BCEX, HO HC OOJIBIIINHCTBE JIa60paT0pHa

BEPHBLIC OTBETHI TTI0JIY4CH 3aga4 A pa60Ta HC




o0opymoBaHuUs BBIIOJIHCHUE BEPHBIN OTBET BBITIOJTHEHA
ra3opacrpeneanuTeib- J'Ia60paT0pHLI ﬂa60paTopHaﬂ BO BCEX 3aga4ax ﬂa60paTopHaﬂ HJIK OTYET HE
HBIX CHCTEM X pabor, padora pabora NPCeACTaBICH
HaIMCaHue BEBIIIOJIHCHA J'Ia60paT0pHa${ BBIIIOJIHEHA HE
KYPCOBOTO CaMOCTOSITEIILHO paboTta CaMOCTOSITEITBHO
, B IIOJTHOM BBIITIOJIHCHA -HO, OTYET PacueTsl B
NPOCKTa 00beMe, OTUET | CAMOCTOATEINbH | COOTBETCTBYET |  kypcoBOM
COOTBETCTBYET 0, B IIOJTHOM TpeGOBaHpIgM HpOeKTe
Tp660BaHI/I$IM 061>eMe, HO METOAUYECKUX BBITIOJTHEHEL
METOJMYIECKUX |OTYET COAEPKUT yKa3aHHit HEMOJTHO YK
yKa3aHU’ HE3HAYUTEIbHBI HEKOPPEKTHO
€ JIOTUYeCKue
Bce pacuers B | morpemHocTy, Pacyers B
KypCOBOM OITVCKH, KyPCOBOM
MIPOEKTE OTCTYIUICHHS OT TpoeKTe
BBITIOJTHEHBI CTPYKTYpHI BBILOJHEHD HE
MOJTHOCTBIO, BCE oTdeTa [IOJIHOCTBIO,
rpaguieckue 1 rpaduueckue u
uuQpoBbIe Bce pacuetsi B mH(poBbIe
JTaHHbIE KypCOBOM JAHHBIE
TIPE/ICTaBIICHEI TIPOEKTE TIpe/ICTABIEHbI
TIOJTHO ¥ BBITIOJTHEHBI HETIOHO YITH
KOPPEKTHO MOJHOCTEIO, HEKOPPEKTHO
HUMEIOTCS
HeOobIIne
HOTPELIHOCTH
Bnaners metogamu Pemenue 3amaun pemensl | [Iponemonctpu | [Ipogemonctpu | 3amauum He
pacuera TIPUKJIATHBIX B TTOJTHOM pOBaH BEpHBII | poBaH BEepHBIH PpeIICHEI
IKCIUTYaTALHOHHBIX 3aja B obbeme u XOJI pelIeHHs | XOJ pelieHns B
oKazaTeneit KOHKPETHOH TIOJTy4YEHBI BCEX, HO HE OOJIBIITHCTBE JlaGopatopH
NpeIMETHOH | BepHBIE OTBETHI MOJTy4YeH 3amaq
ra3opacipeneanTeIbHbl 2 ast pabota He
obmactw, BEPHBII OTBET
X CHCTEM BoimonHeHue | JlaGoparopHas |Bo Bcex 3amavax | JlabopaTopHas BBINOJIHEHA
1a60PATOPHBIX pabora pabora HIIHA OTHET
pabor, BBIITOJTHEHA JlaGoparopHasi | BBIOJHEHA HE HE
BEINIOJIHEHUE | CAMOCTOSITETIBHO pabota CaMOCTOSITEIJILHO | [TPEICTABIICH
KypCOBOTO , B TIOJTHOM BBINIOJTHEHA -HO, OTYET
MIPOEKTa o0beMe, OTYET | CaMOCTOSITETbH | COOTBETCTBYET
COOTBETCTBYET | O, B HOJHOM TpeboBanuIM | pacyern B
TpeOOBaHHUIM obBemMe, HO METOAECKIX KypCOBOM
METOAMECKAX | OTHET COACPIKUT yKa3aHuH npoexTe
yKa3aHUH HE3HAUYNTETbHBI
P —— BBIIIOJIHEHBI
Bee pacdeThl B | MOrpeniHocTH, Pacuernl B HEIOIHO
KypCOBOM OIIUCKH, KypCOBOM nim
MPOEKTE OTCTYIUICHHUS OT MIPOEKTE HEKOPPEKTH
BBITIOJTHEHBI CTPYKTYpHI BBITIOJTHEHBI HE 0
TIOJTHOCTEIO, BCE oTdeTa TIOTHOCTEIO,
rpadudecKie u rpaguyecKue u
ouQpoBEIe Bce pacuetsr B ouQpoBEIe
JTaHHBIE KypCOBOM JTaHHBIE
NpEICTaBICHBI HPOEKTE HpeICTaBICHBI
THOJTHO U BBITIOJTHEHBI HETIOTHO VJIH
KOPPEKTHO MOJHOCTEIO, HEKOPPEKTHO
MMEIOTCSI
HeOoIbIINe
MOTPEITHOCTH
[IK-7  [3naTte HOpMaTHBHEIE Tect Boinonnenue | Beinosnnenue | Brinonnenue B tecre
JOKYMEHTHI, tecta Ha 90- | Tecra Ha 80- | Tecta Ha 70- | menee 70%
JCHCTBYOIIUE 100% 90% 80% MPaBUIIBHBIX
WHCTPYKLIHNH, METONVKHU OTBETOB
TPOEKTUPOBAHUS JJISI
NPOEKTUPOBAHUSA
00BEKTOB
ra3opacrpeneauTelbHbl
X CUCTEM
YMeTh BBINOJIHATH Pemenue 3anaun pemens! | [Ipogemoncrpu | IIpogemonctpu | 3amauu He
THUIIOBEIE pacquLI B CTaHﬂapTHLIX B IIOJIHOM poBaH BeprII\/'I poBaH BeprIi;l PEIICHBL
obbeMe XOJ PeIIeHUs | XOJI peleHus B




pamKax MpOEKTHBIX U MPaKTUYECKUX MOJTyYEHBI BCEX, HO HE GonpumHCcTBe | JJabopaTropHa
TEXHOJIOTHYECKUX paGOT 3aj]ad4, BEPHBIE OTBETHI MOJIyUCH 3a1a4 A pa60Ta HE
TIPH TIPOEKTUPOBAHUU  |BBITIOJIHEHHE BEPHBIM OTBET BBITIOJIHEHA
0BBEKTOB MaBGopaTOPHET JlabopaToprast |Bo Beex 3ana4ax | JlaGopaTopHas | WM OTYET He
) pabota pa6oTa TIPEe/ICTaBIICH
ra3opacrpenenuTeb X pabor,
BEBIIIOJIHCHA J'[a60paT0pHa${ BBIIIOJIHEHA HE
HBIX CHCTEM HalucaHue CAMOCTOSTEILHO paGota CAMOCTOSTEILHO
KypcoBoro , B TIOJTHOM BBITNIOJHEHA -HO, OTYET PacueTsl B
HPOGKTa 06T:eMe, OTYET | CAMOCTOSTCIIBH COOTBETCTBYET KypCOBOM
COOTBETCTBYET 0, B ITIOJJHOM Tpe6OBaHI/I${M HpoeKTe
Tp660BaHI/I$IM 06’I>6M6, HO METOJUYECKUX BBITIOJTHEHEL
METOJMIECKUX |OTYET COAEPIKUT yKa3aHHit HEIOIHO WK
yKa3aHHH HEe3HAYNTETbHBI HEKOPPEKTHO
€ JIOTUYeCKue
Bce pacuersl B | morpemHocTy, Pacuersi B
KypCOBOM OITVCKH, KyPCOBOM
MPOEKTE OTCTYIUIEHUS OT npoeKTe
BBIMIOJTHEHBI CTPYKTYpHI BEITIOJTHEHE! He
MOJTHOCTBIO, BCE oT4eTa TIOIHOCTBIO,
rpaguieckue 1 rpaduueckne u
udposble Bce pacuertsr B mHppoBbIe
JTaHHBIC KypCOBOM NAHHBIE
TIPE/ICTaBIICHEI TIPOEKTE TpeCTABICHbI
TIOJTHO ¥ BBITIOJTHEHBI e —
KOPPEKTHO MOJTHOCTEIO, HEKOPPEKTHO
HUMEIOTCS
HeOobIIne
HOTPEIIHOCTH
Bnanets Pemenue 3anauu pewensl | [Iponemonctpu | [Iponemonctpu | 3amauum He
COBpeMeHHHMI/I NPUKIAJHBIX B IIOJIHOM poBaH BepHBII?'I poBaH BepHLIﬁ pemeHLI
METOaMH UTSl PELICHHS 3amad B obbeme XOJI pelIeHHs | XOJ pelieHus B
33124 MIPOEKTHPOBAHHS KOHKpPETHOH TIOTyYEHBI BCEX, HO HE GOJIBIITHCTBE JlaGopatopH
MpeIMETHOH | BEepHBIE OTBETHI MOTy4YeH 3amaq
00BEKTOB 2 ast pabora He
obmactw, BEPHBII OTBET
rasopacrpe/ienTe/ b BoimonHeHue | JlaboparopHas |Bo Bcex 3amauax | JlabopaTopHas BBINOJIHCHA
HBIX CHCTCM 1a60paTOPHBIX pabora pabora WK OTHET
pabor, BBINTOJTHCHA JlaGopatopHasi | BBINOJHEHA HE HC
BBITIOJTHEHNE | CAMOCTOSITEIEHO pabota CaMOCTOSITENILHO | [TPEICTABIIEH
KypCOBOTO , B TIOJTHOM BBITIOJTHEHA -HO, OTYET
TIPOEKTa o0BeMe, OTYET | CaMOCTOSTENbH | COOTBETCTBYET
COOTBETCTBYET | O, B HOJHOM TpeGOBAHUAM | Pycyerr B
TpeOOBaHHUSIM obBeme, HO METOAECKIX KYPCOBOM
METOJMIECKHX |OTYET COAEPKUT yKa3aHuH
o IPOEKTE
yKa3aHu{ HE3HAYUTEIIbHEI
R — BBINOJIHEHBI
Bee pacdeThl B | MOrpeniHocTH, Pacuers B HEIOIHO
KypCOBOM OIIUCKH, KypCOBOM nim
MPOEKTE OTCTYIUICHHS OT MIPOEKTe HEKOPPEKTH
BBITIOJTHEHBI CTPYKTYPHI BBITIOJTHEHBI HE 0
TIOJTHOCTEIO, BCE oTdeTa TIOTHOCTEIO,
rpadudecKie u rpaguyecKue u
udposbie Bce pacuertsl B udposbie
JTaHHBIE KypCOBOM JTaHHbIE
NpeICTaBICHBI HPOEKTE HpeICTaBICHBI
IIOJIHO U BBITTOJTHCHBI HEIOJIHO UJIN
KOPPEKTHO MOJTHOCTEIO, HEKOPPEKTHO
HUMEIoTCS
HeOoIpIINe
MOTPEITHOCTH
7.2 TlpuMepHbIii mNepeYeHb OLEHOYHBIX CpPeACTB (TUIOBBbIE

KOHTPOJIbHbIE 32[JaHUSI WU MHbIE MaTePHUAJIbl, HEOOX0AMMbIE IJI1 OLEHKHU
3HAHUM, YMEHUI, HABBIKOB U (M) ONBITA 1eATEILHOCTH)

7.2.1 TlpuMmepHbIii

TECTHPOBAHUIO

nepevyeHb

3a0aHud 1A

NOJATOTOBKH

K

1. Cucrtema razocHaOkeHus, MpEACTaBIAONMIAs CO00M CHUCTEMY 3aMKHYTBIX
ra3onpoBOJIOB, Ojarojaps 4eMy JOCTUraercs Ooyiee paBHOMEPHBIM pPexUM




JABJICHUSI Ta3a y MOTpeOuTeNnei u obierdaercss MpPOBEACHUE PEMOHTHBIX H
AKCIUTyaTallMOHHBIX pa0OT, HA3bIBACTCS:

1) cMelaHHOM,

2) KOJBIIEBOH,

3) MHOTOCTYIIEHYATOM.

2. HWmyimecTBeHHBIH  TPOM3BOJICTBEHHBI  KOMIUIEKC, COCTOSAIIUM W3
OpraHU3allMOHHO ¥ DKOHOMHMYECKHM  B3aUMOCBSI3aHHBIX  OOBEKTOB,
MpeHA3HAYEHHBIX ISl TPAHCIIOPTUPOBKU U TOJAYM Ta3a HEMOCPEACTBEHHO
NOTPEOUTENSIM — ITO:

1) ceth razopacnpeneneHus,

2) razopacnpeieuTeabHas CUCTEMA,

3) ceTb razonoTpedIeHuUs,

4) UICTOYHUK Ta3a.

3. BriGepuTte ycTpoiicTBO, IpeAHA3HAYEHHOE IJIs1 cOOpa U YJaleHUs KUJIKOCTH
U3 MOJI3EMHBIX I'a30MPOBOJIOB:

1) ruapozatBop;

2) KOHJIEHCAaTOCOOPHUK;

3) myra;

4) xoJoerl.

4. T"'azoperyisiToOpHble YCTAHOBKH Pa3MEIaoT:

1) B OTACIBHO CTOSAIMIMX 3aHUIX;

2) B ra3u(puuupyeMbIX MOMEIIEHUSX;

3) cHapyXu ra3u@uIupyemMoro o0beKTa;

4) Ha KpOBJIE Ta3UPUIIUPYEMOTO 3/IaHHUS.

5. VYKaxuTe TpPaBWIbHBIM BapuUaHT pPa3MEIICHUS MPEJOXPAHUTEIIHHO-
3alOPHOrO KJIaraHa B ra30peryiasiTOPHOM MYHKTE:

1) mepen peryasiTopoM JaBiCHUS Ta3a;

2) nepen ra3oBbIM QUIBTPOM;

3) mepen nMpeaoXpaHUTEIbHO-COPOCHBIM KIIAITAHOM;

4) nepes BXOTHOM 3aBUKKON Ta30peryIaTOPHOTO IMyHKTA.

6. JlaBnenwe cpabaThiBaHUSI TPEIOXPAHUTEITHLHO-COPOCHOTO  KIaraHa,
ycraHaBiauBaemoro B ['PII, cocTtaBisieT OT BEJIMYMHBI BBIXOJHOI'O JABJICHUS
rasa:

1) 5%;

2) 10%;

3) 15%;

4) 25%.

/. Ha wmaxoBukax 3alopHOM apMaTrypbl, NIpUMEHSEMON B cHUCTeMax
ra3ocHa0KeHuUsl, 10 KHA OBITh YKa3aHa ciieayromas nHGopMarus:

1) MakcumaabHOE pabouee TaBJICHHCE;

2) mapka 3aBoJa-u3roTOBUTEIS;

3) HanpaBjeHUE BPALICHUE NPU OTKPHITUU U 3aKPBITUU apMaTyphl;

4) maTepuan Kopiyca apMaTyphbl.

8. KonTpons 3a maBieHHeM Ta3a B Ta30paclpeieIUTEIbHBIX CETSIX
MIPOU3BOJIUTCS HE PEIKE:



1) ogHoro pasa B moJi roaa;

2) ogHOTO pasa B rof;

3) ogHoTO pa3a B 2 roja;

4) omHoro pasa B 3 roja.

9. Bpeska u myck rasa B I'PII mpoBoauTcs:

1) mo npoexry;

2) 1O IJIaHy OpraHu3aluu padoT;

3) 10 TEXHOJIOTUYECKUM WHCTPYKITHSM;

4) M0 NTMCEMEHHOMY PaCHOPSKEHHUIO HAYaJIbHUKA CITY>KOBI.

10. VkaxuTe 3HaYCHUS HOMUHAIBHOU MPOMYCKHOW CIIOCOOHOCTH PEryisTopa
JIaBJICHUS Ta3a:

1) 10 - 80% oT MaKCHMaJILHOM ITPOITYCKHOM CITOCOOHOCTH PETYJIsATOpPa;

2) 10-50% ot MakcUMaIbHON POIYCKHON CIIOCOOHOCTH PETYIISITOPA;

3) 10-80% 0T MUHMMAJIBLHOM MPOITYCKHON CIIOCOOHOCTH PETYJIATOPA;

4) 10-50% oT MUHUMAJILHOW TPOIYCKHOM CIIOCOOHOCTH PEryJIsaTOpa.

11. Macca mexanudeckux npumeceid B 1m* npupoanoro raza no 'OCT 5542-
87 HE nomxHa npeBbIIaTh:

1) 0,001 r;

2)0,01r;

3)0,1r;

4 1r.

12. C xaKoif epto MPOBOANTCS YIET HEPAaBHOMEPHOCTH Ta30MIOTPEOICHUS:

1) yToOBI MOJABAThH ra3 MOTPEOUTENSAM B MPOU3BOJIBHBIX 00BEMAX;

2) 4TOOBI HE BIAUATH HAa padOTy Oy(depHbIX MOTpEeOUTENEH;

3) yTOoOBI HE BIUSTH Ha MOa4y Ta3a OT UCTOYHUKOB ra30CHA0XKECHUS;

4) TO3BOJIIET TPABWIBHO IUIAHUPOBATh IMOJlady Tra3a OT HCTOYHUKOB
ra30CHa0KEHMS, ONpeIeIIIeT PEKUM paboThl Oy(hEepHBIX TOTPEOUTEIICH.

13. Tlpodunakruueckuii 06xox IIIPIT HeoOxoarMO MPOBOIUTH HE PEXKE:

1) ogHOTO pasa B HENEIIO;

2) IByX pa3 B HEJNETIIO;

3) oHOTO pa3a B MECHII;

4) ogHOTO pasa B TPU MecHIIa.

14. HaznaueHue npeoXpaHuTeIbHO-3aMOPHOTO KIIalaHa

1) mepexpsIiBaTh MoAady raza MoTPEOUTEIO0 TIPU aBapUIMHOM TTOBBIIICHUN WITH
MTOHWYKEHUH JTaBJICHUS TTOCTIE PETYIsATOpA,

2) mnepekphiBaTh ra3 Mpd HOMHHAJIBHOM JaBJCHUM TMepel TOpPEIKOH Y
noTpeouTens,

3) oCyIIECTBIATH PEryJIUpPOBaHKE TaBJICHUS rasa,

4) mepekphIBaTh MoOJavy Ta3a MpHU aBapUHHOM ITOBBIINICHUN WM TOHMKCHUH
JIABJICHUS TIEPE]T PETYIISTOPOM.

15. Texymuii peMOHT Ta30IPOBOJIOB M Ta30000pyA0BaHUS KOTEIBHBIX JOJKEH
MIPOBOAUTHLCS HE PEXKE:

1) onHoro pasa B 3 Mecs1ia;

2) oIHOTO pa3a B 6 MeCSIIEB;

3) onHOrO pa3a B 12 mecsIes;



4) onHoro pasa B 2 roja.

16. HegocTaToK TyMUKOBOM ra30BOI CUCTEMBI:

1) GonbIIas METAIIOEMKOCTb,

2) mpu BBIXOJIE U3 CTPOS KAaKOTO-IHOO Tra30peryasiTOpHOrO MyHKTa
Harpy3Ky 1mo CHaOXXeHHMIO MOTpeOuTeNel razoM NPUHUMAIOT Ha cels apyrue
['PII,

3) paznuyHas BeJIMYMHA JABJICHUH Tra3a y norpeourenei.

17. HenocTaTkOM KOJIBIIEBOM CUCTEMBI SIBISICTCS:

1) Gompiras METANIOEMKOCTD;

2) mpu BBIXOJE M3 CTPOS KAKOro-JinOO Ta30peryasiTOPHOrO MyHKTa
Harpy3Ky 1o CHa0K€HHMIO MOTpeOWTEeNedl ra3oM NPUHUMAIOT Ha ceds apyrue
['PIT;

3) pa3nuyHas BeIMYUHA aBICHUI raza y noTpeouTenei.

18. Jlnst cTpouTenbCTBA TA30TPOBOIOB MPUMEHSIOT TPYOBI:

1) cranbHbIe, METHBIE U TIOJUITHUIICHOBEIE;

2) cTanbpHble, YyTYHHBIE U MOJIUAITUIICHOBBIC,;

3) cranbHbIE, ATIOMUHHUEBBIC U MTOJIMITUIICHOBBIE.

19. Tlpoksagka B OAHOM TpaHIIIEe JBYX ra30MpOBOJIOB U OoJiee:

1) He gomyckaercs,

2) momycKaeTcsl.

20. CocraBnstoiasi CKOpOCTHOTO Harmopa B ypaBHeHnn bepuysm:
ap-V*

7.2.2 TlpumepHbIii NepeYyeHb 3aJaHMI JJIsl pelleHHus] CTAHJAAPTHBIX
3a1ay4

1. I'azoBasg cmechb cocrout u3 99 % wmerana, 0,5 % »stana u 0,5 % a3ora.
Onpenenuts MOJIIPHYIHO MacCy Ta30BOM CMECH U 3HAY€HUE Ta30BOM
nocrossHHoM. OTBet. 16,172 xr/kmomnb; 514,1 JIx/(kr K).

2. l'azoBas cmech coctouT u3 88 % meraHna, 6 % srana, 4% npomana u 2 %
azora. OnpenenuTh MOJISIPHYIO Maccy ra3o- BOM CMECH U 3HAUEHUE €€ Tra30BOM
noctosiHHoM. OTBeT. 18,243 xr/kmonb; 455,7 JIx/(xr K).

3. Omnpenenuts Maccy 100 ThiC. HOpMaJIbHBIX (TO €CTh BBIYUCICHHBIX MPHU
nanenun P = 0,1013 MIla u temneparype T = 293 K) kyOomerpos
npupoaHoro raza (L = 19,2 kr/kmoub). OtBer. 79,842 T.

4. O6bem mnpupoaHoro raza (L = 18,5 Kr/KMOJb) B CTaHAAPTHBIX YCIOBUSIX
coctapisgeT 250 teic. M3 . KakoBa ero macca? Otet. 192,328 T.



5. OOveM MNpUPOAHOTO Ta3a, H3MEPEHHbIM MpH CTAaHAAPTHBIX YCIOBUSX,
cocrasister 10 Toic. M° . KakoB 06beM 3TOro rasa mpu HOPMAlbHBIX (TO €CTh
BBIYMCIIEHHBIX npu naBieHuu P = 0,1013 MlIla u Temneparype T = 273 K)
ycnoBusix? Otser. 9317,4 M

6. OO0beM NPUPOAHOrO Traza, H3MEPEHHBIH MPU HOPMAJIBHBIX YCIOBHUSX,
cocrasister 50 Thic. M° . KakoB 00eM 9TOr0 ra3a [pH CTAHAAPTHBIX YCIOBHSX?
OtBeT. 53663 m° .

7. IlpupomHselii ra3, XpaHsAIIHAKWCS B pe3epByape eMKOCTbio 20 TeiCc. M3 mnpu
cpenem gaBinenun 0,11 MIla, mnoaBepkeH KojeOaHUSAM  CYTOYHOMU
temriepatypbl or +8 °C Houbto a0 +20 °C gHeM. Omnpenenutb amIUIUTYLY
Kojebanus nasieHus B peseppyape. Oteet. 0,0023 MIla.

8. laBnenue B razoBom pesepByape cocrtasiser 0,12 MlIla, temmnieparypa +15
°C. Ha cKOJbKO MOBBICUTCS JABJICHHE B 3TOM PE3EPBYapE, €CIIM TEMIIEpATypa B
HeM Bo3pacteT Ha 15 °C ? Oter. 0,0063 MlI]a.

9. T'a30By10 MOJOCTHh (WJIM Ta30BBIA IMY3bIPh) MOJ3EMHOTO XpaHWJIWIIA Ta3a
(IIXT') MoxHO OPUOIMKEHHO CUMTATh MPSMBIM LUIUHIAPOM, HUMEIOIIUM B
wiane Gpopmy suumica ¢ monyocsmu a =3000 m, b =2000 m u BeicoToii h =15 M.
[Topucrocts M macta (To ecTh 00bEMHas J10J1s1 MyCTOT B OPO/IAX, CIararoImx
miact), cocrasiger 30 % (0,3), a HACHIIIEHHOCTh S MYCTOT Ta3oM (TO €CThb
oOBeMHas J0Jii ATUX IYyCTOT, 3alOJHEHHBIX ra3om), paBHa (,65; ocrambHas
4acTh MYCTOT 3amojiHeHa BojaoM. OmpenenuTb, Kakoil o00beM raza B
CTaHJAAPTHBIX KyOmueckux merpax Haxoautcs B IIXI, ecnum wu3BECTHBI
mactoBoe gasienue P = 10 MIla u temneparypa T = 30 °C rasza. l3BecTHbl
Takke noctosgHHble raza: R = 470/x/(kr K), py, = 4,7 Mlla, Tkp. = 200 K.
OtBer. 6,554 mupa.m3 .

10. ITocne Toro, xak m3 mona3emHoro xpanuiauma raza (IIXI'), mapameTpbl
KOTOpPOTO JlaHbl B YCJOBMM MNpeAblayliell 3agaun 9, oToOpajli HEKOTOpoe
KOJIMYECTBO ra3a, JIaBJICHUE B Ta30BOM MOJOCTH YMEHbIIMIOCH 10 8,5 Mlla, a
HBICBIIIIEHHOCTh S Ta3za cHu3wiack ¢ 0,65 mo 0,35. OnpenenutTh, Kakoe
KOJIMYECTBO rasa (B CTaHIAPTHBIX KyOMYeckux meTpax) u3piedeHo u3 [1XI 3a
nepros otbopa. OtBer. 3,661 Mupa. M°

11. Tlpupomnsii raz (u = 19,5 «kr/kmonp) npu paBiaenuu 1,5 Mlla u
temriepatype 25 °C MOXHO MPUOJIMKEHHO CUUTATh COBEPIICHHBIM. OTpeaenuTh
Maccy rasa, eciid ero o0beM MpU yKa3aHHBIX yclioBUsX cocTaBiseT 100 Thic. M
. OtBer. 1180,6 T.

12. Metan Haxonutcs B KoHTerHepe npu AasieHuu 20 MIla u temneparype
+100 °C. B kakoM arperaTHOM COCTOSIHUH HaXOoJuTcs ra3? B kakom arperatHoM
COCTOSIHUM HaxoJuJicsi Obl METaH B TOM JK€ KOHTEWHepe, eciu Obl ero
temneparypy cHusuwiu g0 (—110) °C? Orer o6ocHoBarbk. OtBer. B
razoo0pa3zHoM. B xuakom.

13. T'azoBas cmech coctoutr u3 94 % wmerana, 4 % »rana u 2 % asora.
Onpenenuts Kputnueckue napamerpsl cMecu. Oteer. 4,627 Mlla; 193,86 K.



7.2.3 TlpumepHbIil NepeyeHb 3aJaHUH VIS pelleHHs] NMPHUKJIATHBIX
3aga4

1. Tlpuponnsiit raz (A = 0,62 ; py, = 4,75 Mlla; T, = 194 K) "Heobxoaumo
TPAHCIIOPTUPOBATH 1O y4acTKy razonposojaa (L = 120 km, D = 1020 x10 mm, K
=0, 03 MmM) ¢ KOMMepUYECKUM pacxoaoM 35 MiIH. M3 /CYTKH B U30TEPMHYECKOM
pexume 1ipu cpennent temmneparype +12 °C. Kakoe naBieHue ciienyeT 0KuIaTh
B KOHIIE y4acTKa Ta3oMpoBOJA, €CIU JABICHHE B €ro Hayaje COCTaBIAET 5,5
MIIa? Otser. 3,14 MI]a.

2. Ilpu cranmonapHo# nepekauke raza (P, = 7,4 Mlla, T, = 194 K) naBnenue
Y TEMIIepaTypa B Hayaje yJacTKa ra3onponoja coctasisioT 5,2 Mlla u 35 °C, a
B ero koHile — 3,5 MIla u 10 °C, coorBeTrcTBeHHO. OnpeaennTh, BO CKOJIBKO pa3
CKOpPOCTh Tra3a B KOHII€ Y4YacTKa MpPEBBIIIAET CKOPOCTh ra3a B €ro Hauale.
OtBer. B 1,375 pa3za.

3. JlaBneHue B Hauaje y4yacTka razornpoBoia coctasisgeT 7,5 Mlla, a B koHIE
yuactka — 4,0 MIIa. Haiitu naBienue B cepeauHe 3toro ydactka. Otser. 6,0
MIla.

4. JlaBneHue B Hayaje y4yacTka razomnposoja cocrasiser 7,50 Mlla, a B koHIIe
yuactka — 4,00 MIla. Halitu naBieHwe B CEYCHUH, OTCTOAIMMM Ha 1/3
MPOTSKEHHOCTHU y4acTKa OT ero Hadana. Otset. 6,54 Mlla.

5. OnpenenuTts cpeiHee JaBIEeHUE Ha yYaCcTKE ra30IpoBOJa IPU CTAIMOHAPHOM
W30TEPMHUUECKOM PEXUME TNEpPEKauKu, €CIW [aBJICHUE B Hayajle ydacTKa
coctapiseT 5,2 Mlla, a B ero koniie — 3,5 MlIla. OtBer. 4,405 Ml1a.

6. Kommepueckuii pacxox raza (1 = 17,1 kr/kmoib, Py, = 4,7 MIla; Tkp. = 194
K) cocraBnser 25 miH. M3 /cyTtku. Halitn o0bemHBIN pacxon Q,. raza Ha Bxoje
B IIEHTPOOEKHBI HArHeTaTelb, €CJIM W3BECTHO, YTO JABJICHHE Ha BXOJI€ B
HarHetaTesnb coctaBisieT 3,7 Mlla, a temnepatypa raza +15 °C . Otset. 430 M3
/MUH.

7. Kommepueckuii pacxop raza (u = 17,1 xr/kmonsb, Py, = 4,7 Mlla; Tkp. = 194
K) cocraBnsier 25 maH. m3/cyTku. Haittu oTHOIIeHHEe 00beMHOTO pacxona Q.
ra3a Ha BBIXOJIE¢ HarHerarenss K oObeMHOMY pacxony Q, Ha Bxome B
HarHeTartelb, €CJId U3BECTHBI JaBJIEHUE U TemmepaTypa raza 3,7 Mlla, +15 °C
no Haraerarens, u 5,2 MlIla, +35 °C nocne naruerarens. Orset. 0,753.

8. JlokaszaTh, 4YTO YBEJIMUYCHHE JIaBJICHUS B Hadajie ydyacTKa ra3ompoBojia Ha
BelMuMHy A P (Opu HEU3MEHHOM JaBJIECHUU B €ro KOHIIE) MNPUBOAUT K
OoJIbIlIEMY YBEJTWYEHUI0 KOMMEPUECKOTO pacxojila raza, 4eM YMEHbIICHHUE
JIaBJICHHS B KOHIIE y4acTKa Ha Ty K€ BEIUYMHY AP (IpU HEU3MEHHOM JIaBJICHUU
B €r0 Hayase).

9. YMeHpIIMTCA WM YBEIUYUTCS KOMMEPYECKHMH pacxoj rasa Ha ydacTKe
ra3ornpoBo/a, €CJIM JIaBJICHUS B HaUaJle U B KOHIE ATOTO y4acTKa OJJHOBPEMEHHO
YBEIMYUTh HA OAHY M Ty ke BenmumHy A p ? Temmepatypy, KoddduimreHt
C)KUMAEMOCTH U KOA(D(PHUITMEHT THUAPABIMYECKOTO COMPOTUBIICHUS] CUUTATh
MOCTOSTHHBIMU. OTBET. Y BEIIUUUTCS.

10. Kommepueckuil pacxoi rasza, nepekaunBaeMoro Mo y4acTKy ra3olnpoBOja
(D =1020x10 MM, k = 0,03 mm) paBen 20 miH. M3 /cyTku. Kakoit pacxos rasa



YCTAaHOBWJICSI OBl HAa YYacCTKE TaKOW K€ MPOTSHKEHHOCTH B Ta30MpPOBOJIC
oonbiero guamerpa (D = 1220x12 mm, K = 0,03 MM) npu Tex e JaBICHUSIX B
Hayasie M KoHle ywactka. CpemHioro TeMmrepaTtypy U KO3 (GUIHUEHT
C)KMMAEMOCTH Ta3a B CPAaBHUBAEMbBIX BapHaHTaX CUMTATh OAMHAKOBBIMU. OTBET.
31,85 muH. M3 /CyTKH.

11. KommpeccopHas craHuus oOecreyuMBaeT MepeKayky Tra3a IO YYacTKy
ra3onpoBojia MOCTOSIHHOTO JAMaMeTpa, pa3BUBasl MPU ATOM CTENEHb CXKaTUs
1,56. Cuuras, 4ro naBlIeHHS MEpe] KOMIIPECCOPHOM CTAHIMEN W B KOHLE
paccMaTpUBaEMOI0 y4dacTKa paBHBI JIPYyr APYTY, OMNPEAENIUTh, Ha CKOJBKO
HY>KHO YBEJIMYHUThH CTEMECHb CXKATHUS ra3a, 4ToObl pacxo]l MepeKayku BO3POC Ha
10 %. JlaBieHne B KOHIIE Y49acTKa, CPEAHIOI0 TeMIeparypy U Kod(puimeHt
C)KMMAEMOCTH Ta3a B CPAaBHUBAEMBIX BapHaHTaX CUNTATh OAMHAKOBBIMHU. OTBET.
1,654 (To ectb Ha 6 %).

12. JlaBnenue B Havane 125-kM yuacTka razomnpoBoja (D = 1020x10 mwm, kK =0,
03 mm) coctaBister 6,0 MIla, a B koHue ywyactka — 3,5 MIla. Onpeaenutsb
KoMMepueckuii pacxox raza (A = 0,6; p,, = 4,8 Mlla; T, = 200 K),
nepeKaurBaeMoro npu nocrosiHaor remneparype +15°C. Otset. 37,64 muH. M3
/CYTKH.

13. JlaBnenue B Havaie 120-kM yuactka razonpoBoga (D = 1220x12 mwm, K =
0,03 mMm) coctaBusier 5,5 Mlla, a B xonne yuactka — 3,8 MIla. Onpenenutsb
KoMMepueckuid pacxon raza (A = 0,59; py,, = 4,7 Mlla; Txp. = 194 K),
repeKavynBaeMoro npu nocrossiaor remmeparype +10 °C. Otser. 50,58 mutH. M3
/CYTKH.

14. Ipupoausrii ra3 (A = 0, 59; py, = 4,7 MlIla; Tkp = 194 K) nepexaunBaiot mo
yuacTky razompoBoga (L = 100 kM, D = 1020x10 mm, K = 0, 05 mm) B
nzorepmuueckoM pexume (T = + 10 °C) ¢ kommepueckum pacxogoM 30 MIIH.
M3 /cytku. Kakoe naBnenue HeoOXOIWMO TOJJEPKUBATh B Haydaje ydacTKa
ra3onpoBojia, 4yToObl JlaBiecHHE B KOHIIE y4yacTka Obuio He Hmxke 3,2 Mlla?
OtBer. He Huxke 4,83 MlIla.

7.2.4 IlpumepHbIii NepevyeHb BONMPOCOB JIs1 MOATOTOBKHU K 3a4eTy

He npexycMoTpeHo yueOHBIM IIJIaHOM

7.2.5 IlpumepHbIii NepevyeHb BONMPOCOB Il MOATOTOBKHU K IK3aMeHY
1. dopmyna pacuera pacxola s YCTAaHOBUBILETOCS H30TEPMUYECKOTO
JBIDKEHUS BSI3KOTO rasa Imo TpyoompoBoay?
2. KoappuueHT ruipaBIndeckoro ConpoTUBICHUS Ta30npoBoaa?
3 Pacnipenenenue 1aBieHUs ra3a B ra30MnpoBoie?
4. CpenHee U CpeIHEMHTETpaIbHOE 3HAUCHHE JIABJICHUs ra3a B TpyOorpoBoie?
5. TemoBoe cocTosinue razonposoja (dhopmyna [lyxosa)?
6. CpeaHee U CpeOHEUHTETpaJbHOE 3HAYCHHE TEMIIEpaTypbl raza B
TpyOoTpoBOIE?
7. TenoBoe B3aUMOJICUCTBUE TPYyOOIIPOBOIa U TPyHTA?
8. Pacuer cli0KHBIX ra30MpoBOJOB (OCHOBHBIE TOHATHUSA)?
9. OIHOHUTOYHBIE Ta30MPOBOBI C YUACTKAMU PA3TUYHOTO JuaMeTpa’?
10. [TapannenbHOE COETMHEHUE Ta30ITPOBOIOB?



11. T'a30mpoBOI MOCTOSIHHOTO AMAMETpa C MyTEBBIMU OTOOpamMu (IOJIKAuYKaMM)
raza?

12. TloHsiTe HOpMAIBHBIX U CTAHAAPTHBIX YCIOBUN?

13. Anroputm pacyera ra3oBbIX CETE HU3KOTO TaBJICHUS?

14. TloHsiTUE OCHOBHOI'O HAaIIpaBJICHUS?

15. Pacyer yaenbHON BEeTWYMHBI MAJCHUS JABJICHUS JUJIS paCTpPEeTUTEIbHON
cetu?

16. Pacuet TeopeTHyECKUX J1aBJICHUN B ceTU?

17. Meronuka pacuet razoBoii cetu mo CHUII 2.04.08-87 — "T"a3ocnabxenue"?
18. Meronuka pacuet razosoii cetu CII 42-101-2003?

19. Pexxrimbl 1BUKEHUA raza?

20. ITousiTe abCOIIOTHOM, OTHOCUTEIIBHOW U SKBUBAJICHTHOM IIEPOXOBATOCTHU?

21. Yro Takoe THUIApPABIWYECKH TIJajJKas CTEHKAa, MPU KaKUX YCIOBUAX
CYILIECTBYIOT TAKUE PEKUMBI TEUEHUS?

22. Yto xapakrepusyeT unciio PeitHosnbaca?

23. Knaccudukaius ra3oBbIX ceTeil o paboueMy IaBJICHUIO B CETH?

24. Kak BIHUsET IIEPOXOBATOCTh TPYOOIIPOBOJIOB HA MPOMYCKHYIO CIIOCOOHOCTH
CUCTEMBI?

25. Kakue orpaHudeHHe Ha CKOPOCTh JBHXKEHHS Ta3a 1o TpyOOmpoBojam
CYIIECTBYIOT?

26. Kakas gonyctuMass MakCMMallbHasi BEJIMYMHA MOTEPU JABJICHUSA 10 CAMOTO
VAQIEHHOTO a0OHEeHTa JUIsi CeTed HHU3KOro JIaBJICHUS  yCTaHOBJICHA
HOPMATUBHBIMH JIOKYMEHTaMU?

27. Metonuka pacyeTa ceTu Bbicokoro (cpeanero) aasnenust no CHull 2.04.08-
877

28. Metonuka pacyeTra cetw BbICOKOTO (cpemHero) masnenus mo CII 42-101-
2003?

29. ANroputm pacdeta CeTH BBICOKOTO (CPEIHEr0) JaBICHUS ?

30. AIropuT™ M METOJIMKA pacueTa KOJbIIEBbIX Ta30BbIX CETEH?

7.2.6. MeTtonuka  BBICTaBJICHUS OILICHKH npu MPOBEICHUH
MMPOMEXKYTOUYHOM aTTECTAIUU

DK3aMeH MPOBOJUTCA IO TeCT-OMiIeTaM, KaXIbli U3 KOTOPBIX COACPIKUT
10 BompocoB u 3amaudy. Kaxaplii mpaBWIBHBIA OTBET Ha BOMPOC B TECTE
omenuBaercs 1 OamioM, 3amada onenuBaercs B 10 6ammoB (5 OamioB BepHOe
peumieHue W 5 OamwIOB 3a BEpHBIM OTBET). MakcUMallbHOE KOJHUYECTBO
HaOpaHHbIX O0anioB — 20.

1. Onenka «HeyioBIeTBOPUTEIIBHOY» CTAaBUTCS B ClIydae, €CJIM CTYICHT
HaOpaJs1 MeHee 6 0anIoB.

2. OreHka «YIOBIETBOPHUTEIIBHO» CTaBUTCS B CiIydae, €CId CTYACHT
Habpan ot 6 10 10 6ammoB

3. Onenka «Xopo1ioy» CTaBUTCS B Cllydae, €ClIU CTyIeHT Habpan oT 11 o
15 6amnos.

4. Ouenka «OTIMYHO» CTAaBUTCS, €CIU CTyAeHT HaOpan ot 16 mo 20
OaILIoB.



7.2.7 TlaciopT OLIEHOYHBIX MATEPHAJIOB

Kon
KonTponupyemblie pa3einsl (TEMbI) . HaunmenoBanue
Ne n/m KOHTPOJIMPYEMOI
JUCIUILTAHBI OLIGHOYHOT'O CpEe/ICTBa
KOMIIETCHIINH
1 OcCHOBBI (hYHKIITHOHUPOBAHUS CHCTEM ITK-1, [IK-7 Tect, KOHTpOIBHAS
JIOCTaBKH rasa pabota, TpeOoOBaHUS K
KypCOBOMY IIPOEKTY
2 IIpoexkTupoBanue cucreM ITK-1, [IK-7 Tect, KOHTpOIBHAS
ra3oCHa0KeHUs pabota, 3amuTa
nabopaTopHbIX padoT,
TpeOOBaHUS K
KypPCOBOMY IIPOEKTY
3 I'mapaBnuyeckuii pacyeT ra3oBbIX ITK-1, TTIK-7 Tect, KOHTpOJIBHAS
cereit pabora, 3amuTa
J1ab0paTOPHBIX padoT,
TpeOOBaHUS K
KYpPCOBOMY MPOEKTY
4 Tunosoe obopynoBaHue ITK-1, I[IK-7 Tect, KOHTpOIBHAS
ra3opacnpeeIuTeIbHbIX CeTel pabota, 3amuTa
HU3KOTO U CPEJIHErO JAaBJICHUS nabopaTOpHBIX PadoT,
TpeOOBaHUS K
KypCOBOMY IIPOEKTY
5 Onpenenenue pacxoja rasa B ITK-1, TTIK-7 Tect, KOHTpOJIBHAS
HACEJIEHHBIX TyHKTaxX 10 pabora, 3amuTa
YKPYITHEHHBIM MTOKA3aTeNsIM nabopaTopHbIX padoT,
TpeOOBaHUS K
KYpPCOBOMY MPOEKTY
6 Ilonck onTUMAaIBHBIX CXEM IIK-1, TIK-7 Tect, KOHTPOJIBHAS
ra30CHa0XeHUsI pabota, 3ammuTa
n1a00paTOpHBIX padoT,
TpeOOBaHUS K
KYpCOBOMY IPOEKTY
7 be3onacHOCTH 3KCIUTyaTalluy I1K-1 Tect, TpeOoBaHus K
ra3oBBIX CETEN KYpCOBOMY IPOEKTY

7.3. Mertoauueckue MaTepuajbl, ONpeaeNsONIHe MPOUELYPHI
OLICHMBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TecTupoBanue OCYIIECTBISETCSA, JUOO TPH TMOMOIIA KOMIBIOTEPHOM
CUCTEMBI TECTUPOBAHUS, JTUOO C KCIIOIH30BAHUEM BBIJJAHHBIX TECT-33JIaHUN Ha
Oymaxxnom HocuTene. Bpems tectupoBanust 20 MuH. 3aTeM OCYIIECTBISETCS
MPOBEpPKA TECTA FK3aMEHATOPOM U BBICTABISICTCS OLIEHKA COTJIACHO METOAUKH
BBICTABJICHUS OLICHKH MPU MPOBEJACHUU MTPOMEKYTOUHON aTTECTALINHU.

Pemenne cTaHmapTHBIX 3a/lad OCYIIECTBIAETCS, JUOO TPU TMOMOIIU
KOMIBIOTEPHOU CHCTEMbI TECTUPOBAHMUsI, JIMOO C HCMOJb30BAHUEM BbIJAHHBIX
3ajjady Ha OymakHOoM Hocutene. Bpemsi pemenuss 3amaud 30 mMuH. 3arem
OCYUIECTBIISIETCS NIPOBEpPKA pElIeHUs] 3aJad 3K3aMEHATOPOM U BBICTaBISETCS
OIICHKA, COIJIaCHO METOJWKH BBICTABJICHUS OIEHKH TIPU TPOBEIACHUU
MIPOMEKYTOUYHON aTTeCTaIHH.

Pemienne mnpuKIIamHBIX 3aJad OCYIIECTBIAETCS, JUOO MpPHU TOMOIIH
KOMITBIOTEPHON CHCTEMBI TECTUPOBAHMSI, TUOO C HMCIOJIH30BAHUEM BBIJIAHHBIX




3amay Ha OyMaxkHOM HocuTene. Bpems pemenuss 3amau 30 muH. 3arem
OCYIIIECTBIISIETCS MPOBEPKA PEIICHUs 3a7a4 SK3aMEHATOPOM M BBICTABIISCTCS
OIICHKA, COMJIACHO METOJWKH BBICTABJIICHUS OLEGHKH TIPH TIPOBEICHHUH
IPOMEKYTOUYHOU aTTECTAIIHH.

3amura KypcoBOMl paboThl, KypcOBOI'O MPOEKTa WM OTYETa IO BCEM
BUJIaM TIPAKTHK OCYIIECTBIISIETCS COTIACHO TPeOOBaHUSM, MPEIBABISIEMBIM K
paboTe, OMMCAaHHBIM B METOIWYECKUX MaTepuainax. [[puMepHOe BpeMsl 3aiuThl
Ha OJTHOTO CTy/eHTa cocTaisieT 20 MuH.

8 YYUEBHO METOJUYECKOE U UH®OPMAILIMOHHOE
OBECIHEYHEHUME JUCHUIIJIUHBI)

8.1 Ilepeyenb yueOHOH JUTEepaTypbl, HEOOXOAUMOM [JIsI OCBOEHHS
TUCHUTITTHHBI

1. MenseneBa O.H. I'azocHabxkeHue. [IpoexTupoBanue
ra3opacnpeieIuTeNb-HbIX ~ CUCTEM:  y4eOHO-METOJIMYECKOe Toco0ue 1o
KypcOBOMY U JHUIUIOMHOMY mpoektupoBanuto / O. H. Mensenesa. -
["azocHabxenue. [IpoekTrpoBaHue razopacrpeaeIuTeNbHbIX CUCTEM. - MOCKBa
: An IIn Ap Menua, 2021. - 378 C. URL.:
http://www.iprbookshop.ru/101762.html

2. Konmakosa H.B. [IpoekTupoBaHue ropoJCKUX CUCTEM ra30CHA0XKEHUS
: yueOHO-MeTonnueckoe mnocodbue / H. B. Konmakosa. - IlpoextupoBanue
TOPOJCKMX CHUCTeM ra3ocHaOxkeHusi; - ExarepunOypr : W3marenbcTBo
VYpanbsckoro YHUBEPCUTETA, 2017. - 68 C.
URL: http://www.iprbookshop.ru/106767.html

3. Mapon B.U. I'magpaBnuka nByx(}a3HBIX MOTOKOB B TPyOOIpOBOAax
[DnexTponHbIi pecypc] / Mapon B. U.,. - 1-e uzn. - : Jlans, 2012. - 256 c. -
URL: https://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3189

4. Jlypre M.B. 3amaunuk 1o TpyOOMpOBOJHOMY TpPaHCHOPTY HE(TH,
HepTenpoaykToB W raza : yue0. mocobue. - 3-¢ m3a. - M. : LleHtp
"JIutHedreraz", 2004. - 349 c.

5. KomocoB A.W. Pacuer ra3oBbIX ceTeil HaCEJICHHBIX IMyHKTOB: Y4eOHO-
meroanueckoe ocobue / A. . Komnocos, I'. H. Maptsinenko, C. B. UyiikuHn. -
Pacuer razoBbix ceteil HaceneHHbIX MyHKTOB ; 2031-06-07. - Mocksa : Aii [1u
Ap Menua, 2021. - 93 c. - URL: http://www.iprbookshop.ru/108334.htm

6. Komb6aba O.b. OCHOBBI MPOEKTHPOBAHUS M HKCIUTyaTal[MH CHUCTEM
razopacrpezeneHus u razonorpedaeHus [DnexkTponHbIit pecype] / Konubabda O.
b., Hukumos B. ®., OmeroBa M. 1O. - 2-¢ uzn., crep. - Cankr-IletepOypr :
Jlanb, 2021. - 204 c. - URL: https://e.lanbook.com/book/167402

7. Hopomammua H. A. DOxcmiyatanuds W PEeKOHCTPYKIMS CHCTEM
razocHaOxenus. U.1. ABapuiiHo-mucrieTuepckas ciyxba : ygeOHoe mocobue /
H. A. Hoomammna, B. A. Enykxos, [I. A. EnxykoB. - Okclutyaramus u
PEKOHCTPYKIMS cucTeM razocHaOxkeHus. Y.1. ABapuiiHo-aucrnieTdepcKas
cimyx6a ; 2026-09-20. - Camapa : Camapckuii TOCYAapCTBEHHBIA TEXHUYECKUN
YHUBEPCUTET, 9BC ACB, 2020. - 174 c. URL.:
http://www.iprbookshop.ru/111737.html
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http://www.iprbookshop.ru/108334.html
https://e.lanbook.com/book/167402
http://www.iprbookshop.ru/111737.html

8. CyOxankynoB @.®. I'azocHabxkenue [DNEKTpOHHBIA pecypc:
npaktukyM / P.M. T'anueB; M.b. Xaaues; ®.®. Cy6xankynoB. - Kazansp :
Kazancknii HallMOHAJIbHBIN VICCIIEI0BATEIIbCKUN TE€XHOJIOTUYECKUU
yHuBepcuteT, 2008. - 95 c.

URL: http://www.iprbookshop.ru/61837.html

9. [lIubeko A. C. I'azocHabxkeHue [ DIEeKTPOHHBIN pecypc] : yueOHoe
nocobue / [llubeko A. C. - Cankr-IlerepOypr : Jlanp, 2019. - 520 c.

URL.: https://e.lanbook.com/book/125714

10. A.U. XKureneB, U.B. Pourynkuna MeTtoaudeckue ykazaHus IO
BBITIOJTHEHUIO KYpCOBOTO TMpoekTa «[ MapaBIMUEeCKUUA pacyeT CIOXKHBIX
ra3onpoBOJIOB» MO AUCHUIUIMHE «la3opacnpenenuTeabHble CUCTEMbD) s
cryaeHtoB HampasieHus moarotoBku 21.03.01 «HedrerazoBoe nemo» Bcex
dopm oOyuenus (Ne205-2016)

8.2 IlepeyeHb UH(POPMANMOHHBIX TEXHOJIOTHiA, UCNOJb3yeMbIX NPH
OCYIIeCTBJICHMH 00Pa30BATEJILHOr0 NMpoLecca mo AUCHUILIHMHE, BKJIKYAS
NnepeYyeHb JIHIEH3MOHHOT0 TMPOrPaMMHOI0 o0ecre4YeHusi, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAMOHHOMI ceTH «HTEepHET,
COBPEMEHHBIX MNPO(PEeCCHOHAIBHBIX 0a3 JaHHBIX W HWH(OPMAIHOHHBIX
CIPABOYHBIX CHCTEM:

Jlunensnonnoe mporpammuoe obdecmneuenue: Windows Professional
8.1 (7 u 8) Single Upgrade MVL A Each Academic (MHOTOIOJIb30BaTeIbCKAS
muuensus), Microsoft Office Word 2013/2007, Microsoft Office Excel
2013/2007, Microsoft Office Power Point 2013/2007, ABBY'Y FineReader 9.0.

CBoOoaHoe mnporpammuoe obGecneuenne: Adobe Acrobat Reader,
PDF24 Creator, 7zip, LibreOffice, Google Chrome.

Pecypchbl HH(POPMAIIMOHHO-KOMMYHHUKALIMOHHOU ceTH «HTEepHED):

1. Caiitr MunucrepctBa sHepretuku P®, pasmensr «Hedptb», «l'az»
(http://minenergo.gov.ru );

2. OdwunuanpHble  CaWThl  OPEANPUATHI ra3opacupeaeieHust
(https://gazoraspredelenie.gazprom.ru/about/organization/);

3. Odwunmaneueii nopran Enunoro omeparopa rasuduxanuu PO
(https://connectgas.ru );

4. Caiit «I"a3uduxkarms Poccun» (https://www.gazprommap.ru );

5. Caiitel NPOU3BOAUTENCH Ta3opacrpeaeIuTeILHOI0 000PYI0BaAHUS
(https://gasdep.ru, https://0-zavodah.ru/zavody-proizvoditeli-grpsh/,
https://gazovik-gaz.ru )

Nupopmanuonnbie cnpaBoyHbie cucrembl: CrpaBoyHas cucrema
BI'TY — https://wiki.cchgeu.ru ); Equroe okHO noctyma K WH(GOPMAIMOHHBIM
pecypcam (http://window.edu.ru ); MudopmanimoHHas cucteMa HOPMAaTHBHOM
nokymenraruu  (https://meganorm.ru ); MuapopmanmoHHO-TIpaBOBOW MOPTAI
«KoncynpranT mmocy (http://www.consultant.ru ); MapopmaimoHHO-TIpaBOBOMA
noptan ['apant» (http://www.garant.ru/); DnekTpoHHO-OMOIMOTEYHAsT CUCTEMA
IPRbooks (https://iprbooks.ru ); DnektponHas OuOIHOTEKa gUCCEpPTALINI
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Poccwmiickoii rocynapctBenHoi ombOmmoreku (http://diss.rsl.ru ); DiekrpoHHO-
oubnunoreunas cuctema «Jlamp»  (https://e.lanbook.com ); Hayunas
snekTponHas ouonuoreka (http://elibrary.ru/).

CoBpeMenHble mnpogeccnoHalbHble 0a3bl aaHHbIX: Hedteras.py
(https://neftegaz.ru/ ); CraptHedtsl"a3 (https://startng.ru )

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMAS JIsA
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLECCA
Komnrerorepnsiii knacc ¢ gocrynom B MIHTEpHET

10. METOAUYECKHUE YKA3ZAHUSA IJISA OBYYAKOLIUXCS 110
OCBOEHMUIO JUCHUIIJIMHBI (MOAY JISA)

[lo mucuunnmue «['a3opacnpeneiauTenbHble CHCTEMBD)  YUTAIOTCS
JEKIUHU, TPOBOJATCS TNPAKTUUECKUE 3aHATUS U JlabopaTopHble pPalOTHI,
BBITNOJIHAETCS] KypCOBOM IIPOEKT.

OcHOBOM U3yY€HHUS JUCLUIUIMHBI SIBIAIOTCS JIEKIIMHM, Ha KOTOPBIX
U3JIaraloTcs Haubosee CyIECTBEHHbIE U TPYIHbIE BOIPOCHI, a TAKKE BOIIPOCHI,
HE HallleINe OTPAXKEHUS B yueOHOU JuTepaType.

[IpakTHyeckue 3aHATHA HANpPaBICHBI HAa MPUOOPETEHHE MPAKTHUYECKUX
HABBIKOB pacyeTa Ta30BBIX ceTed. 3aHATUS TMPOBOJATCS IyTEM PEIICHHS
KOHKPETHBIX 33/1a4 B ayJUTOPHH.

JlabopaTopHble paObOThI BBINOIHAIOTCA Ha JIaADOPATOPHOM 000PYJI0BAaHUU
B COOTBETCTBHH C METOJAMKAMH, MPUBEICHHBIMH B YKa3aHUSX K BBITIOJHEHHIO
pabor.

MeToauka BBINOJIHEHHUS KYpCOBOTO TIPOEKTa H3JIOKEHa B Yy4eOHO-
METOJUYECKOM MO0COOMH. BBIMOMHATH 3Tambl KypCOBOTO MPOEKTa JIOJKHBI
CBOEBPEMEHHO U B YCTAHOBJIEHHBIE CPOKHU.

KoHnTponb ycBoeHus MaTepuana JUCHMUILUIMHBI TPOU3BOJUTCS MIPOBEPKOI
KypCOBOTO MPOEKTA, 3alIUTON KypCOBOIO MPOEKTA.

Bun yueOHbIX
. JleaTenpHOCTh CTyAEHTA
3aHATHU
Jlexmus Hanucanne KOHCHEKTa JIEKIUNA: KPATKO, CXEMaTUYHO, MOCIEA0BATEIbHO

buKcUpOBaTh  OCHOBHBIC  IOJOXEHHS, BBIBOJBL, (POPMYITUPOBKH,
O606HIGHI/I${; moMeydyarb BaXHBIC MBbBICIH, BBIJCIIATH KIKOYCBBLIEC CJIOBA,
TepMuHbl. [IpoBepka TEpMHHOB, MOHSATUN C MOMOILBIO SHIMKIONEINMN,
CHOBapeﬁ, CIIPaBOYHHUKOB C BBIIIHCBIBAHUEM TOJIKOBAaHUI B TETpalb.
O6o3HaueHue BOMPOCOB, TEPMUHOB, MaTepUasia, KOTOPHIE BBI3BIBAIOT
TPYAHOCTH, TIOMCK OTBETOB B pPEKOMEHAyeMOM Jjuteparype. Ecum
CaMOCTOSITENILHO HE YAaeTcs pa3o0parbcs B Marepuaie, HeoOXO0IuMO
chopMyIMpoBaTh BOIPOC M 33JaTh IMpernojaBaTeNlio Ha JIEKIUU WU Ha
MPAKTUYECKOM 3aHSITUH.

[Ipaktnyeckoe |KoHcreKTHpOBaHHE PEKOMEHIYEMBIX HCTOUHUKOB. PaboTa ¢ KOHCIIEKTOM
3aHsTHE JIEKIUH, TOJArOTOBKAa OTBETOB K KOHTPOJBHBIM BOIPOCaM, HPOCMOTP
pexkomeHyemon autepatypsl. [IpocaymmBanue aynno- M BUAEO3aUCEn
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10 33/IaHHOW TE€Me€, BBHIMIOJHEHNE pACUETHBIX 3aJJaHui, peleHUe 3a/1a4 1Mo
AITOPUTMY.

JlaGopaTopHas
pabora

JlabopartopHble ~ paboOThl  TO3BOJSIOT  HAYYUTHCS  NPUMEHSTh
TEOPETUYECKHE 3HaHUS, I[IOJyYCHHbIE Ha JIGKIUM TPU PELICHUH
KOHKpPETHBIX 3azad. YroObl HauOoyiee palUOHAIBHO U MOJHO
HCIIOJIb30BAaTh BCE BO3MOXKHOCTHU JIA0OPATOPHBIX JJIsl TIOATOTOBKU K HUM
HEoOXO0UMO: clieflyeT pa3o0paTh JIEKIHIO M0 COOTBETCTBYIOLIEH Teme,
O3HAKOMUTCSI C COOTBETCTBYIOIIMM pa3ieiioM ydeOHHKa, MpopadoTaTh
JOTIOTHUTEIBHYI0 JIUTEPAaTypy M HCTOYHHMKH, PEHIMTh 33Jadyud |
BBINOJIHUTH JIPYTUE MUCbMEHHBIE 3a/IaHUsL.

CamocrosiTenpHas
pabora

CamocrositenbHas  paboTa  CTYJEHTOB  CIIOCOOCTBYET — TIITyOOKOMY
YCBOEHHsI y4eOHOT0 MaTepuajia U pa3BUTHIO HABBIKOB CaMO0OOpa30BaHUsI.
CamocrosTenbHas paboTa MpeanonaraeT CIeAyoIIne COCTaBISIOINE:

- pabora ¢ TeKcTaMu: Y4eOHHKAMH, CIPABOYHUKAMH, TOTIOTHUTEIHHOM
JUTEPATYPOH, a TaKKe MPOPadOTKa KOHCIICKTOB JICKIIHIA;

- BBITIOJIHEHUE JIOMAIIHUX 33/IaHUH U pacdeToB;

- paboTa HaJl TeMaMH JJIsl CAMOCTOSITEIEHOTO H3Y4eHHUS,

- yyacTue B paboTe CTyIeHYECKUX HayYHBIX KOH(PEPEHIINHA, OJMMITAAT;

- HOJrOTOBKA K NPOMEKYTOUYHON aTTeCTallHH.

IToaroroBska k
IIPOMEKYTOYHOU
aTTecTaluu

I'oTOBUTBHCS K IPOMEXKYTOUHOM ATTECTALUU CIEAYET CUCTEMATUYECKH, B
TEUEHHE BCEro cemecTpa. IHTEeHCMBHAs MOArOTOBKA JI0JKHA HAYAThCS HE
[IO3/IHEE, YEM 3a MECAL-NIOJIITOpa [0 IPOMEXYTOUYHOW AaTTECTALUMU.
JlanHbIe TIepen 3K3aMEHOM, 3K3aMEHOM TpH JHS 3(PQEKTUBHEE BCETO
HCII0JIb30BATh JUJIs IOBTOPEHMS U CUCTEMAaTU3allui MaTepruaIa.




