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1. Heap u 3aga4u JMCHUINIUHBI:

JucnuminHa «CucTteMbl Tra3oCHaO)KEHHS, BONOCHAOKEHUS H  BOJOOTBEICHHUI,
obecreunBaeT (YHKIIMOHATIBHYIO CBSI3b C 0A30BBIMH JTUCITUTUIMHAMU U IMEET CBOCH 1eJIbI0:

- OCBOHUTH METOJIbI TIO MPOEKTUPOBAHUIO, MOHTAXYy, SKCIUTyaTallil M OOCTY>KHBAHHIO CHUCTEM

razocHaOXeHus, BOTJOCHA0KEHHU ¥ BOIOOTBEACHMUS;
- pa3BUTh HABBIKM MPAKTHYECKOTO MCTOIB30BAHMS TMOJYYCHHBIX 3HAHUN B MPOIIECCe HAYYHOU H
MPOU3BOJICTBEHHOU JEATEIbHOCTH

3amauM  W3yYCHUsS UCIMUIUIAHBI «CucteMbl Tra3ocHaOXXeHHsI, BOIOCHAOXKEHHS U
BOJIOOTBEJICHUS
- TPUBUTH HABBIKK IO MPHUHATHIO CXEM, BBIOOPY, OOOCHOBAaHWIO W OCHOBHBIM pacyeTam
o0opynoBaHus M TPyOOMPOBOAOB OOBEKTOB ra30CHAOKEHHSI, BOIOCHAOKEHHS U BOJIOOTBEIACHMS.
- TMIOATOTOBUTH CHEIUATUCTOB ISl MPOEKTUPOBAHUS, MOHTaXKa, SKCIUTyaTallid U PEMOHTA CUCTEM
ra3ocHaOXeHus, BOTOCHA0KEHHUS ¥ BOIOOTBEACHHS;
- TIPUBUTH 3HAHUS U HABBIKU TMOJIH30BAHUS HOPMATHBHO-TEXHUYECKON JUTEPATYypOH, B KOTOPHIX
pErlIaMEeHTUPYIOTCS TpeOOBaHUs K MPOEKTUPOBAHUIO, CTPOUTEILCTBY M IKCILTyaTallMH CHCTEM
rasocHa0XeHus1, BOLOCHA0KEHUS U BOJIOOTBEIECHHS.

2. MecTo AuCcUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

VYuebnas aucuuminHa «CUCTeMbl ra30CHa0XKeHMs, BOAOCHAOKEHUSI M BOIOOTBEICHHSD)
ABNS€TCS ~ JUCHMIUIMHOW 1O  BbIOOpY CTyIeHTa, YacTH, (OpMHUPYEMON Yy4aCTHUKAMU
oOpa3oBarenbHbIX OTHOIIeHUH B yueOHoM miane OIl nanpasnenus 13.03.01 «Tennosnepreruka u
TEIUIOTEXHUKa» U MPeAyCMOTpeHa uid u3ydeHus B 8§ cemecrtpe. JMCUUIUIMHA OCHOBBIBAE€TCS Ha
3HAHUAX, YMEHHUAX U HaBBIKAX, IIOJYUYEHHBIX IIPU OCBOCHUM JUCLMIUIMH €CTECTBEHHOHAY4YHOIO U
0OIIIETEeXHUYECKOTO IMKIA, TaKWX Kak: Maremaruka, Ousnka, XumMus u CIy)XKUT 0a30BOM, HJIs
U3y4YEHUs JUCLUILUINH: besonacHocTh JKU3HEIEATEIBHOCTH, ABToMaTH3anus
TeruiosHepreTuueckux ycraHoBok U cucreM TOC u ADC, TeriomaccooOMeHHOE 000pyI0BaHKE
IIPEANPUATHHN.

3. IlepeyeHp IUIAHMPYEMBIX Ppe3yJbTATOB O0y4YeHHMs 10 JHCHUILIMHE (MOIYJIIO),

COOTHECCHHDBIX ¢ UHAUKATOPAaMHU JOCTHKCHHU S KOMIIeTeHIIMH

Ta6anna 1

Koa mo ®T'OC NHaukaTopbl 10CTHKEHUSA Ilnanupyemblie pe3yabTarbl

o0yuyeHuss MO0 JAUCHHUILIMHE

(3YB)

IIpodeccunonaabHbIE

IIK-1 CnocoGeH k IIK-1.1 YyacTByeT B pa3paboTke | 3HATHh:
Y4acTHIO B cxeMm pasmemenus OI1J] B
pa3paboTke cxem COOTBETCTBUU C TEXHOJIOTHEH - BOIIPOChl  HOPMHUPOBAHUS
pasmemenus OIT B HIpOU3BOLCTBA. U OCHOBBI IIPOCKTUPOBAHMUS,
COOTBCTCTBHH C CTPOMTENBCTBA W OIKCIUTyaTaIllH
TEXHONOTHeH 00BEKTOB CUCTEM
NPOU3BOICTRA, rasocHa0OXeHusi, BOAOCHAOKEHUS
obecrieanBaer U BOJOOTBEJICHUS OpPTraHU3aIluU
coOumoneHue METPOJIOTHYECKOTO 00eCIICUCHHUS
TCXHOJIOrMICCKUX TEXHOJIOTMYECKHUX MPOIECCOB;
MapaMeTpoB U
PEKIMOB - METONbI  00paboTKM U
JKCIUTyaTaluu
0Gopy/I0BaHus Ha aHaan3a nHpopmaruu u3
BCEX CTATHAX pa3IMYHBIX HCTOYHUKOB U 0a3

JaHHBIX, cOopa W aHaau3a




HpOI/I3BOI[CTBeHHOI‘O
mporecca.

HUCXOOHBIX JaHHBbIX,
IPOM3BOJICTBA pacdeToB
OCHOBHOTO 00OpYJOBaHHUSA, €TI0
THUITOBBIX, TJIAHOBBIX HCITBITAHHUSAX
U PEMOHTAX TCXHOJOTMYCCKOTO

o0opymoBaHus, MOHT)KHBIX,
HaJlaIOYHBIX )41 ITYCKOBBIX
paborax.

yMeThb:

- OCHOBHBIE

HOPMAaTHBHO-TEXHUYECKHE
JIOKYMEHTBI, PEeTIaMEHTUPYIOIIHEC
BBIOOD CXEM, OCHOBHOTO
o0opyIoBaHUs 00BEKTOB
ra3ocHa0XeHus, BOJOCHAOKEHUS
U BOJOOTBEICHUS;

- MNPpUMCHATDb, IIOJYYCHHBIC

3HAHUA B obmactu
OCYIICCTBIICHUS  HaJ30pa TIpH
MOHTAaXKe 51 JKCIUTyaTaluu
00BEKTOB ra3oCcHaOXXeHUs,
BOJOCHA0KCHUS 51
BOJIOOTBEICHUS W OPTaHU3AIHNH
METPOJIOTHUECKOT0 00ecreueHus
TEXHOJIOTHYECKHUX IPOIECCOB
ra3ocHa0XeHus, BOAOCHAOKEHUS
51 BOJOOTBEIECHUS c
obecreueHueM COOIIOACHUS
JKOJIOTHYECKOW 0€30IacHOCTH U
HKO3AIIUTHBIX MEPONPHUITHIA U
MEpPOINPUATHI MO DHEPro- U
pecypcocOepekeHuIo.

BJIAaJ1€Th:

- INCPBUYHBIMH HABBIKAMU B

obOnactu CCTCCTBCHHOHAYYHbIX H
TEXHHUYCCKUX HayK,
COBpPCMCHHBIMU METOdaMM
IMOCTAaHOBKU M PCIICHUSA 3a1a4;

- HaBbIKaMH BBI60pa u

OCHOBaHHUS CcXeM 00BEKTOB
ra3ocHaOXeHHUs, BOJOCHAOKEHUS
148 BOIOOTBCACHUS nu nux
METPOJIOTHYECKOTO 00eCIICUCHHS.

Oo1menpodeccuoHaAIbHbIE




OIIK-3 Cnocoben OIIK-3.1. JIleMmoHCTpUpPYET
JEMOHCTPHUPOBAThH MOHMMAaHHE OCHOBHBIX 3aKOHOB
IIPUMCHCHUC JABMOKCHUSA ) KUAKOCTHU U ra3a,
oCHOBHBIX crtocoboB | OINK-3.2. [IpumensieT 3HaHus
NOJIy4YCHMUA, OCHOB I'iApOrasoAuHaMuKH1 IJid
npeoOpa3oBaHus, pacueToB TEIIOTEXHUYECKUX
TpPaHCIIOPTa U YCTAHOBOK U CUCTEM;
HCTOJIb30BAHUS OIIK-3.6. [IlemoHCTpUpYET
TCIJIOTHI B INOHUMAaHHUE€ OCHOBHBIX 3aKOHOB U
TEIUIOTEXHUUECKUX CIoCco0O0B MepeHoca TeIIoThl U
YCTAHOBKAaX U MAaccChl;

CHUCTEMax

4. O0beM TMCHUIIMHBI U BHAbI Y4e0HOIl padoThl

Taoauna 2
Bcero
4yacos/3.e. CemecTpn
Bup yuyeOHoli padoThI 3 9
(010110 390 (01010 390
KonTakTHasi padora (Bcero) 60/1,7 14/0.4 60/1,7 14/0.4
B tom umcie:
Jlexnmn 24/0,7 8/0,22 24/0,7 | 8/0,22
IIpakTuueckue 3aHITUA 36/1,0 6/0,17 36/1.0 6/0,17
CamocTrosiTejibHas padora (Bcero) 84/2,3 130/3,5 84/2,3 | 130/3,5
B toMm uymncie:
PacuerHo-rpaduueckue paboTh 30/0,8 58/1,6 30/0,8 | 58/1,6
U (unu) opyaue 6udvi camocmosmenvHou pabomoi:
IToaroroBka K MPakKTHYECKUM 3aHSTHIM 18/0,5 36/1,0 18/0,5 | 36/1,0
IloaroroBka K 3a4yery 36/1,0 36/1.,0 36/1,0 36/1,0
Bujg otyeTHOCTH 3a4eT 3a4eT 3a4eT 3a4eT
Oo6mas Tpynoemkocts | BCEI'O B yacax 144 144 144 144
JMCIHAIIINHDBI BCEI'O B 3au./equHHIAX 4 4 4 4
5.1.Pa3nennl AMCOUIIMHBI M1 BUABI 3aHATHH
Taoauma 3
Yacel
Ne HaunmeHoBaHue pa3iena Hacel Hacer NPAKTHYECKUX Bcero
JEKIMOHHbIX naﬁopampﬂux
n/n JAMCUMIJIMHBI 110 ceMecTpam - saRsTHi (CeMl/lHapCluCﬂX) 4acoB
3aHATHHU
O0®0 | 30 | O®PO | 30 | O®PO | 30 | ODPO | 39O
I'a3oBEIe ceTH.

1 | 3ammTa razonpoBoaoB OT 2 2
KOPPO3UH. ) 5
[ToTpebnenue raza.

2 | I'mppaBinuyeckuii pacyeT 2 6 8
ra30BBIX CETCH.

3 | I'a3operynstopHble NyHKTHI. 2 1 4 1 6 2




4 [IpombllIeHHBIE CUCTEMBI 5 4 6
ra30CHa0XeHU.

5 TeopeTnueckre OCHOBBI 5 6 3
C)KMTaHUs Ta3a. ) 1

6 Bocmmamenenue u 3aKATaHue. ) 4 6
PacnpocTpaHenye miaMeHH.

7 CoxuraHue rasa. 4 4 6
I"a3oropenoydnbie yCTpONCTRA.
I"azoBoe obopynoBaHue 1 1

8 | IpOMBINUIEHHBIX U 2 4 6
KOMMYHAJIBHBIX TPEAIPUSITHH.

9 CucTeMBl 1 OCHOBHBIC CXCMBI 4 4 6
BOJOCHAOXEHUS. 5 1

10 OCHOBHBIE CXEMBI ¥ CUCTEMBI ) 4 6
BOJIOOTBEICHUS.

HUTOIO: 24 8 48 4 72 12
5.2. JIeKIMOHHBIE 3aHATHSA
Taoauna 4
Ne HaumeHoBaHue pa3aesioB Conep:kanue pazaeJia
n/n JUCIMILINHDBI
1 2 3

I'azoBbIe ceTH.
3amura ra3onpoBoJI0B OT
KOPPO3HH.

Krnaccudukanus ra3onpoBogoB. YCTpOCTBO ra3onpoBOJIOB,
TpyOBbl AJIsi Ta30MpOBOJIOB M 3aloOpHbIE YyCTpoiicTBa. Buiel
KOPPO3HMH M 3allMTa ra30IpOBOJIOB OT MOYBEHHOW KOPPO3UHU
U Oy’)KJAI0IIMX TOKOB.

2 [Torpebnenue raza. Knaccudukanuss morpebOurteneit raza. PacdeTHplii pacxop
I'mppaBnuueckuii pacuer rasza. [lorepu naBneHus Ipyu JBUKEHUU Ia3a U ONPEIACICHUE
ra30BbIX CETEM. IIOTEPH JIABJIECHUS B ra30IIPOBOJAX.

3 ["a3operynsTopHbIE MyHKTHI. ["a3operynsTopHble IYHKTHI U YCTAaHOBKH, TEXHOJIOTMUECKHE
cxeMbl. Perynaropsl naBinenus rasa. BenomorarensHoe
obopyrnosanue ['PI1 u I'PY, usmMepenue u yder pacxozaa rasa.

4 [IpombllIEHHBIE CUCTEMBI VYCTpOICTBO MPOMBIIUICHHBIX CHUCTEM Ta30CHAOKEHUsS, UX
ra3oCHa0XeHus. KJ1accupuKanus. Opno- u JIByXCTYIICHYAaThIE

MIPOMBIIUICHHBIE CHCTEMbI Ia30CHAOKEHUSI.

5 TeopeTnyeckre 0CHOBBI Crexuomerpudeckoe ypaBHEHUE TOpEHMUS rasa.

CKUTaHUs rasa. Teopetnueckoe konmuyecTBO Bo3ayxa. KoadduumeHTs
n30bITKa BO3MyXa W ToIuMBa. [IpoAyKThl cropanus rasa.
Temneparypa, KHHETHKA XUMUYECKUX PEAKLIUNA TOPEHUSI.

6 Bocmiamenenue 1 3aXKurasue. Bocnnamenenue u 3axxuranue: o0Lue moxoKeHusl.

PacripocTpanenue IiamMeHH. CaMoOBOCIUIaMEHEHUE  Ta30BbIX CMECEM U TpaHMIbI
CaMOBOCIIJIAMEHEHUS. Hennoe CaMOBOCILJIAMEHEHHE.
3axxuranue — roproued  razoo  cmecu.  CkopocThb
pacnpocTpaHeHus IIaMeHHu. BrusHue Qu3NKo-XUMHUYEeCKUX
(akTOpPOB Ha CKOPOCTh PACHPOCTPAHCHUS TJIAMEHH.

7 Cxkuranue rasa. dakenpHOe W OecrulamMeHHoe ropeHue. KuHeTudeckuid,

["azoropenoynbie yCTpOMCTBA.

TU(QPy3UOHHBIA U MPOMEKYTOUHBIH MPUHIUIBI CKUTAHHS
razoB. CmeceoOpazoBanue. dusnveckas KapTHHA TOPEHUS
OyH3EHOBCKOTO IUTaMEHU. Binsnue HEKOTOPBIX
(U3UKO-XUMUYECKUX (PAKTOPOB Ha YCTONYMBOCTH T'OPEHUS.




['azoropenoyHple  yCTPOWCTBA: OCHOBHBIE TEPMHUHBI |
ompenenenus. OCHOBHBbIE (YHKIMU M DJIEMEHTHI TOPEIOK,
knaccuukanuss M o0IIMe TEXHUYECKHue TpeOoBaHHS K
r'a30BBIM TOPEJIKAM.

8 ["a3oBoe o0opynoBaHue
MIPOMBIIIIIICHHBIX u
KOMMYHAQJIBHBIX TPEAIPUITHH.

Oco0eHHOCTH UCIIOJIL30BaHUS Ta30BOr0 TOIIMBA B
KOTEJIbHBIX. BEIOOp ra30ropeoyHbIX YCTPOHUCTB U X
YCTaHOBKa Ha OTOIIHUTCIIBHBIX KOTJIAX. CXGMBI 06B5130‘-IHBIX
ra3onpoBOJOB Ha KOTJIAxX U B IT€Yax.

9 CucreMsl U OCHOBHBIE CXEMBI
BOOCHAOXKEHUS.

Knaccudpukanus cucrem BomocHaOxkeHus. Hopmbl 1
rpaduku BozmonoTpediaeHus. BomozabopHble cOOpyKeHHs.
[lonsiTue o Hamope B BoOAOHAMOpHBIX TpyOax. CBolicTBa
IIPUPOJHBIX BOJ M METOABI UX OYUCTKU. OCBETIIEHHE BOIBI.
OnpecHenne nuTheBo Boabl. O0e33apa’kuBaHUE MUTHEBOU
Bonbl. TpaccupoBka BomonpoBogHOW ceru. HaszHaueHue
PETYIUPYIOIINX €MKOCTEM. Mertoasl OIIPENECITICHUS
BMECTUMOCTH BOJOHANOPHBIX OallleH U  pe3epByapoB.
Omnpenenenne BBICOTHI BOJOHANOpHOM OamHu. CucTeMbl
OObEAMHEHHOTO U  Pa3JelbHOTO TOpoJa U  KPYMHBIX
IIPOMBILUIEHHBIX MpeAnpusTuil. MeTonbl BOJONOATOTOBKH.
IToBTOpHO-000POTHBIE CUCTEMBI IIPOMBIILIEHHOTO
BOJIOCHAOXKEHMUSL.

10 OCHOBHBIE CXEMBI H CUCTEMEI
BOJOOTBEICHU.

Crounsle Boabl W ux Kiaccudukanus. CxeMbl HapyKHBIX
ceTel BOIOOTBEICHUS U WX OCHOBHBIE 3JIeMEHTHI. Hopmbr
BO100TBeACHUSI. OCHOBBI THAPABIUYECKOIO pacyeTa CeTeil
BOJAOOTBENCHUs. TWUNBI HACOCHBIX CTAHIIMM H©  UX
obopynoBanue. Kananuzanuonusie Hacocbl. OuucTka
crounbix Boja. CocTaB OBITOBBIX M CTOYHBIX BOJ. MeETOHbI
OYMCTKH CTOYHBIX BOJA. MexXaHMYECKas OYMCTKAa CTOYHBIX
Boa. CoopyxkeHus st 00paOOTKM Ocajka CTOYHBIX BOJI.
buonorndyeckas ounmcrtka cTouHbBIX Bod. CocTaB M CBOMCTBA
MIPOU3BOICTBEHHBIX CTOYHBIX BOJI. Ornpenenenue
HEOOXOMUMOW  CTENMEHHM  OYHMCTKH  TPOU3BOICTBEHHBIX
CTOYHBIX BOA. CrnocoObl OYHMCTKH TMPOU3BOACTBEHHBIX
CTOYHBIX BOJ: MexaHH4ecKast, XHUMHAYECKasl,
¢busuko-xumudeckas. CiocoObl OYUCTKH TIPOU3BOICTBEHHBIX
CTOYHBIX BOJ: OMOIOTHYECKas] U IIIyOOKasl.

5.3. JlabopaTopHble 3aHATHS

Taoauna 5
HaunmeHnoBaHue pasaea
Ne ni/m pasi HanmenoBanue 1a0opaTopHbIX padoT
JUCIHMILTHHBI
1. (He npedycmomperbvl)
2.

5.4. IlpakTnyeckue (CeMMHAPCKUE) 3aHATHS

Tabauna 6




Ne HaumeHoBanue paszaesa Coneprxxanue pasjaesia
6. /i AUCHUTLTUHBI

1 [IpoMBbIlITIEHHBIE CHCTEMBI YcerpoiicTBo MIPOMBIIIIICHHBIX
ra30CHa0KCHHUSI. ra30CHa0KECHMUSI.

2 ["azoBoe 00opynoBaHue BcnomorarensHoe o6opynosanue ['PII u
MIPOMBIIIUICHHBIX U KOMMYHAJIbHBIX M3MEPEHHE U YUET pacxo/ia rasa.
MPEINPUSITHIA.

3 Cxembl 00BS309HBIX Ta30MPOBOJIOB. Buael koppo3un u 3amuyra ra3onpoBo0B
["a30Bo€ 000PY/IOBaHHE KOTEIBHBIX. [TOYBEHHOUW KOPPO3UH U OJTY>KIAIOIIHMX TO!

4 ABTOMAaTH3AaIAA CUCTEM Knaccudukanus mnorpedureneit raza. P
razocHabxenus. Bo3ayxooOMmeH B pacxop rasa.

KOTEJIbHOM.

5 BonocHaOkeHHe ~ MPOMBILIEHHBIX CaolicTBa MPUPOAHBIX BOJI U METO/IBI UX C
MPEIITPUSITHIA. Ocgetnenue Boabl. OnpecHeHNnEe TUTHEBO!

6 CucremMbl ¥  OCHOBHBIE  CXEMBI TpaccupoBka BogonpoBogHoM cetn. Ha3H
BOJIOCHAOXKEHHSI. PETryIUpPYIOUINX eMKocTel. MeTobl onpe

BMECTUMOCTH BOJIOHATIOPHBIX OAIleH U
pe3epByapoB.

7 [ToBTOpHO-000POTHBIE CUCTEMBI TPOMBIIII

BOJIOCHAOXKEHHUSI.

8 OCHOBHBIE ~ CX€MBI U  CHCTEMBI Tumbl HACOCHBIX CTaHIMM U UX 000PYIOB

BOJIOOTBEICHMUSI. Kananu3zaimoHHbIe HACOCHI.

CamocrosiTesibHasi padoTa CTYIeHTOB M0 IUCHMUILINHE
6.1 Bornipocskl 111 caMOCTOATEIBLHOTO U3Y4YeHU S

I'D‘i TeMbl VIS CAMOCTOSITEILHOIO H3yY€eHHS
1 CKBa)KMHBI IJIs TOOBIYHM rasa.
EcTecTBeHHBIC M HCKYCCTBEHHBIC MTOJI3EMHBIC XPaHUJIMIIA a30B.
) [lepeceuenue ra3onpoBoAaMH €CTECTBEHHBIX M UCKYCCTBEHHBIX MPEMSTCTBHUM. ['a30mpoOBOIBL,
000pYIOBaHKE U YCTPOMCTBA HA HUX.
3 3amuTa TOJ3EMHBIX Ta30MpPOBOJAOB OT TOYBEHHOW KOPPO3UHM H ONYKIAIOIUX TOKOB.
OmnpeneeHrne KOPPO3NOHHOHN OIMACHOCTH T'PYHTOB.
4 | HepaBHoMepHOCTH TOTpeOieHus ra3a.llorepu qaBiaeHus ra3a Ipy JIBH)KCHHH
5 Mectabie  compotuBineHus. OcHOBHOe ©  BcromorarenbHoe — oOopyaoBanue  [PIT
OTEUECTBEHHOIO 1 3apy0eKHOT0 MPOU3BOACTRA.
6 XuMUYecKasi MOJTHOTa CTOPaHUs T'a30BOro TOIuBa. CaMOBOCIIAMEHSEMOCTh Ta30BO3AYIITHBIX
cMeceil. MeTobl 3aKHMTraHms Ta30BbIX CMECEH.
7 Ou3uKo-xuMHUecKre (PaKTOPbl, BIUAIOIINE Ha MPOIIECC TOPSHHUS Ta30B.
Buapl 1uddy3noHHBIX TOPETOK.
3 BryTpumomoBeie razonpoBoibl. KoMmMMmyHandbHBIE Ta30Bble MPHOOPHI OTEYECTBEHHOTO U
HWMIIOPTHOTO IPOU3BOICTRA.
9 | TparcopTUpOBKa CKMKEHHBIX YITIEBOIOPOAHBIX Ta30B. [IponM3BOACTBO Ta300MaCHBIX PadoT.
10 Mepbl TI0 TIPEIOTBPANICHUIO OOpa30BaHWS W JUKBHIAIUS KOHJICHCATHBIX W THJIPATHBIX

MPOOOK.

6.2 IlpumepHasi TeMaTHKA pacyeTHO-TPaduIecKoii padoTbl




B pa3paboTky pacuerHo-rpaduueckoil pabOThl BXOIUT pacuyeT CHUCTEMbl ra30CHAOKEHHUS,
BOJIOCHA0XCHHUSI ¥ BOJIOOTBEICHHSI TPOMBIIIIICHHOTO MTPEIIPHUSTHSL.

B pabote g0mKHBI OBITH pEIIeHBI CIeTYIONUE BOIPOCHL: ONPEIeiIeHNE TeIIOTBOPHOCTH U
IUIOTHOCTH Ta3a; OIpenelieHne OO0BEeMOB pacxoga Ta3a, BBIOOp CXEeMbl TIPOKIAIKH U
THJIpaBIMYECKUNA  pacueT ra3olpoBOJOB; ONpeAeieHHe HeoOXoaumMoro obbema  BOJBI,
THIIPABIMYECKAN pacueT BOIOMPOBONA, BBHIOOP IMUTATEIBHOTO HACOCA; OMpeNeleHHe o0bema
CTOUYHBIX BOJI, THAPABINYECKHUI pacdeT TpyO CHCTEM BOIOOTBEICHHUS.

PacuetHo-Tpaduueckas pabora HOMKHA BKIIOYATh Tpa@UUECKyr0 YacTh, Ha KOTOPOM
MIOKA3bIBAIOTCS IUIAH TEPPUTOPUH IMPEIIPUATHS, C HAHECEHHEM OCHOBHBIX CeTed MpPEeANpHUsITHS,
pacyeTHBIE CXEMBI.

B pa3paboTky pacuerHo-rpaduueckoil pabOThl BXOIUT pacueT CHUCTEMBbl ra30CHA0KEeHMUS,
BOJIOCHA0XCHHUS 1 BOJIOOTBEICHHSI TPOMBIIITIEHHOTO MTPEIIPHUSTHSL.

B paGote 10mKHBI OBITH PEIIEHBI CIEAYIOLINE BOPOCHI:

- OTIpe/ieICHNE TeTUIOTBOPHOCTH U TUIOTHOCTH T'a3a;

- ompezeneHre OOBEMOB pacxojia ras3a, BHIOOp CXEMbl NMPOKIAAKH U THIPABINYECKUN
pacyer ra3onpoBoOB;

- omnpezereHHe HeoOXOOUMOro oObemMa BOJbI, THIPABIMYECKUH pacueT BOAONPOBOAA,
BbIOOp MUTATENBLHOTO HACOCA;

- ompeneneHue o00beMa CTOYHBIX BOJA, THMJIPABIMYECKUH pacueT TpyOd cucreM
BOJIOOTBEICHUSI.

PacuetHo-rpaduueckass pabora A0OMKHA BKJIHOYaTh IpaUuecKyl0 4YacTb, Ha KOTOPOIi
MIOKA3bIBAIOTCS TUTAH TEPPUTOPHUH TPEIIPHUATHS, ¢ HAHECCHHEM OCHOBHBIX CETEH MPEIPHUSITHS,
pacyeTHbIE CXEMBI.

Jluteparypa: «l'a3ocHaOkeHHE pailoHa ropo/a», METOAMYECKHE YKa3aHUS K BBITTOJIHCHUIO
KypPCOBOTO ITPOEKTA JUIsl CTY/IEHTOB CIIEUaIbHOCTH « Ternora3ocHabKeHne 1 BeHTHIIALUS,

I"'A. Ca¢ponos, I'po3nsrii. — 1986, 34.

O0pa3zen 3ajaHus HA pacyeTHO-IrpaduvYecKyI0 padoTy

TI'PO3SHEHCKHI TOCYJIAPCTBEHHBIV HE®TAHOM TEXHUYECKUM
YHUBEPCHUTET
uM. akagemuka M./l, MUJJIMOHIIMKOBA

CTPOUTEJbHBIA ®AKYIABTET
KA®EJIPA: < QYHTI»
3AJAHHUE
Ha pacdeTHO-rpaduueckyro padbory
no quciumiiie «CUCTeMbl Ta30CHa0KEHU s, BOIOCHAOKEHNS U BOTOOTBEICHUS»
PI'P ne moasieskut paccMOTpeHuUIo 6e3 3aaHus
1. CryneHt rpynmnsl Bapuant
2. [Inan Teppuropun npeanpuaTus (CorviacHO BapuaHTa)
O6bem padoThI:
1. I'paduyeckast yacTp BoIomHsETCS Ha TUcTe hopmara A2-A3
2. PacueTHo-nosicHuTeIbHAS 3amKucKa opopmisieTcs Ha aucTe popmarta A4 (mpudt 14, Times
New Roman, unrepsai nonytopHsiit), oobem 10-15 nuctos.
O6weM rpaduyeckoit yacTu
1. Ilnan npennpusrus paitona M 1:10000 unu M 1:5000
PacuetHble cxembl ceTei.
3. Ilnan y3ma cucrem razocHaOKeHHs WM BOJoCHAOKeHH (TI0 BBIOOpY cryaenta)M 1:20 M
1:50.
4. Crenudukanus U yCIOBHbIE 0003HAYCHUS.
OcHoBHas nuTeparypa:
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lNazocHaGxenue : yue0. mocodue 1ist cTya. Beicl. yueb. 3aBenenuii / O.H. 6proxaHos,
B.A. Xuna, A.W. ITnyxuukoB. — M.: U3narensckuii neHTp «Axagemus», 2008. — 448 c.
Nonnn A.A. - «l"a3ocHabxenue», M., Ctpoituzaar., 1989r.

CHulI 42-01-2002 «I"a30pacnpenenuTenbHble CHCTEMBD»

CHullI 2.04.08-87 «I["'a3ocHabxxeHne»

3ammura UTP Haznauaercs

PyxoBoaurenn padorsi /C.A. MycaeB/
PabGora BLITaHA « » I.

6.3 YueOHo - MeTOnMYecKoe oOecnedeHHe A5l CAMOCTOATEIbHOI padoThI

Kszumos K.I'. 'azoBoe 000py0BaHNe MPOMBILUIEHHBIX MPEANPUITHNA. YCTPOMCTBO U
AKCIUTyaTanusi [DneKTpoHHbIi pecypc|: cnpaBoununk/ Ksasumos K.I'., I'yceB B.E.— Dnektpon.
tekcToBble JaHHble.— M.: DHAC, 2011.— 238 c¢.— Pexum goctyna:
http://www.iprbookshop.ru/4341.html.— 3bC «IPRbooks»

Bepmnosud B.A. Cetu razonorpeOneHus KOTEIbHBIX [ DIEKTPOHHBINA pecypc]: yueOHoe
noco6ue/ Bepumnosuu B.A.— DneKkTpoH. TeKcTOBbIe JaHHbIe.— MOCKBa:
Nudpa-Unxenepus, 2018.— 348 c.— Pexxum noctyma:
http://www.iprbookshop.ru/78235.html.— 3bC «IPRbooks»

Munkuna C.A. TennoBoil 1 a3poAMHAMUYECKUN PACUETHI KOTEJIBHBIX arperaroB
[DnexTponHsIil pecypc]: yuebHoe mocobue/ Munkuna C.A.— DIEKTPOH. TEKCTOBBIC
nanHsle.— Camapa: Camapckuii roCyaapCTBEHHBIH apXUTEKTYPHO-CTPOUTENBHBIN
yHupepcutet, ObC ACB, 2013.— 104 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/20485.html.— 3bC «IPRbooks»

Asnmronud E.I'. cToOYHUKH U cHCTEMBI TEIIOCHAOXKEHNS. TEIIOBBIE CETU U TEIIOBBIE
MYHKTHI [ DIIEKTPOHHBIN pecypc|: yueOHuk/ ABntoHuH E.I.— DJIeKTpOoH. TEKCTOBBIE
nanHele.— MockBa, Bonorna: Unadpa-Unxenepus, 2019.— 300 c.— Pexum nocryna:
http://www.iprbookshop.ru/86595.html.— 3BC «IPRbooks»

Boponun A.H. CoBpemeHHBIE MPOOJIEMBI TETUIOra30CHAOKEHNSI HACCIICHHBIX MECT U
NPEeANPUATHN [ DIEKTPOHHBIN pecypc]: yuebHoe mocobue (kypc ynekiuii)/ Boponna A.M.—
DNeKTpOH. TeKCTOBBIe JaHHbIe.— CTtaBponois: CeBepo-Kapkazckuii henepanbHbIi
yauBepcureT, 2014.— 199 c.— Pexxum noctyna: http://www.iprbookshop.ru/63223.html.—
OBbC «IPRbooks»

Pacuet ropenus TornuBa [ D1€KTPOHHBINA pECypc]: METOIUYECKUE YKa3aHUs K
IPAKTUYECKUM 3aHATHUSIM 110 KypcaM « Teopus ropenus», « Terosnepretuka
METaJUTypru4ecKoro Npou3BoACTBay, «DU3NKO-XUMHUUYECKUE TTPOLIECCHI B
TETUIOIHEPTeTHKE» HampaBieHus «TeriosHeprerika u Terorexuukay/ Kopmukos B. /1.,
Manyxkosckas T.I'., Ap3zamacueB A.I. — DneKTpOH. TEKCTOBbIE TaHHbIEe.— JIMmenk:
JIuneuxuii rocynapcTBeHHbIN TexHuueckuil yausepcuret, ObC ACB, 2014.— 34 c.—
Pexxum noctyma: http://www.iprbookshop.ru/57612.html.— 3BC «IPRbooks»

Nmomos H.A. ®u3uMKO-XMMUYECKHE OCHOBBI TOpEHHMS [DNEKTPOHHBIM pecypc]:
yuebHo-MeToanyeckoe nocodue/ Mmomos H.A., Bnacosa JI.II.— DnekTpoH. TEKCTOBEIE
JlaHHbIC.— HoBocubupck: Cubupckuii roCyaapCTBEHHBIN YHUBEPCUTET
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10.

11.

7.

TEJIGKOMMYHUKalMii 1 uHpopmaruku, 2017— 58 c.— Pexum gocrymna:
http://www.iprbookshop.ru/78150.html.— 3BC «IPRbooks»

TernorazocHa®xeHUe HaCEIEHHBIX MECT M MPEANPUATHI [ DIeKTpOHHBIN pecypc]:
ydueOHOe 1mocobue My1st CTYIeHTOB 2-4 KypcoB OakanmaBpuara HampasieHui 13.03.01
«Tennosnepreruka u terorexuukay, 07.03.04 «I'panoctpourenscrson, 08.03.01
«CtpoutenbcTBO» M MarucTpanToB HanpasieHuit 13.04.01 «TemnosnepreTuka u
teruioTexuukay, 07.04.04 «I'panoctpoutenbctBoy, 08.04.01 «CtpoutensctBo» Beex Gopm
00yueHus/ — DIEeKTPOH. TEKCTOBbIE TaHHbIe.— Boponex: Boponexckuii
rOCyAAapCTBEHHBIH apXUTEKTYPHO-CTpOUTENbHbIN YHUBepcuTeT, ObC ACB, 2017.— 89
c.— Pexum noctyma: http://www.iprbookshop.ru/72948 . html.— 3BC «IPRbooks»

UynnaoBckuit C.M. YnydnieHue kauecTBa MPUPOIHBIX BOA [ DIEKTPOHHBIN pecypc]:
yaeOHoe nocobue/ YynHoBckuit C.M.— DIeKTpOH. TEKCTOBBIEC JaHHbIE.— MOCKBA:
Nudpa-Nuxenepus, 2017.— 184 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/69017.html.— 3bC «IPRbooks»

Yupxkosa E.W. Cuctembl BOIOCHAOKEHHS 1 BOJOOTBEIEHUS [ DIEKTPOHHBIN pecypc]:
yuebHoe nocobue/ Yupkosa E.11.— DnexrpoH. TekcroBble nanHble.— Cankr-IletepOypr:
Cankr-IleTepOyprckuii rocyaapCTBEHHBIH apXUTEKTYPHO-CTPOUTENbHBIN YHUBEPCUTET,
3BC ACB, 2018.— 267 c.— Pexum goctyna: http://www.iprbookshop.ru/86433.html.—
OBbC «IPRbooks»

l"azocHabxenue paitona roposa [IiaeKTpoHHBIN pecypce]: yaeOHoe mocodue/ H.A.
HoBonammuna [1 ap.].— DOnekTpoH. TekcToBble JaHHbIe.— CamMapa: Camapckuii
rocyaapcTBeHHbIN TexHnyeckuid yuusepcutet, ObC ACB, 2018.— 126 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/90469.html.— 9bC «IPRbooks

OueHouyHbIe CpeICTBA

7.1. Boripochl k nepBoii py0e:xHO# aTTecTanuu

. Kimaccuduxkarus ra3onpoBoios.

. YCTpo#CcTBO Ta30MPOBOIOB, TPYOBI JIJIS Ta30IIPOBOJIOB ¥ 3aIIOPHBIE YCTPOUCTBA.

. Buziel koppo3un 1 3a1uTa ra3onpoBoIoB OT MOYBEHHON KOPPO3UHU U Oy KIaIOIINX TOKOB.
. Kimaccudukanus norpedurereii raza.

. PacueTtHsiit pacxo raza.

. [lorepu naBiieHUs IpU ABUKEHUU T'a3a U ONPEAEIIEHUE MTOTEPD JABJICHUS B Ta30MPOBOAAX.
. 'a3operynsaTopHble MyHKTHI U yCTAHOBKU, TEXHOJIOTUYECKHE CXEMBI.

. PerynsaTopsl naBinenus rasa.

. BemomorarensHoe ob6opynosanue ['PII u ['PY, usmepenue u yuer pacxona rasa.

10. YeTpolicTBO MPOMBITIICHHBIX CHCTEM T'a30CHA0KEHHUS, UX KJIACCU(DUKALINS.
11. OgHO- ¥ IBYXCTyNE€HYAThIe TPOMBILIUICHHBIE CUCTEMbI Ta30CHA0KECHHSI.

12. CTrexnoMeTpu4ecKkoe ypaBHEHUE TOPEHUS Ta3a.

13. TeopeTrueckoe KOIMYECTBO BO3IyXa.

14. Koo puumeHTs! H30bITKA BO3/IyXa U TOILUIHBA.

15. ITponykThl cropaHus rasa.

16. Temneparypa, KHHETHKA XUMHUYECKUX PEaKIIUA TOPEHUSI.

17. BocruiaMeHeHue U 3aKUraHue: 00IIre OJ0KEeHHUS.

18. CamoBoCIIIaMEHEHHNE ra30BbIX CMECEN M IPAHUIIBI CAMOBOCIUIAMEHEHHS.
19. LlemHOEG cCaMOBOCIITIaMCHCHHE.



20.
21.
22.
23.

24

25.
26.
27.
28.
29.

Tp
30
31
32
33
34
35

3a)KuraHue roproueii ra3oBoil CMECH.
CKopocCTh pacupOCTpaHEHHUs TUIAMEHH.
Brusinue ¢puznko-xuMudeckux (pakTopoB Ha CKOPOCTh PACIPOCTPAHEHUS TUIAMEHHU.
dakenpHOE M OECINIAMEHHOE TOPEHUE.
. Kunetnueckuit, nudpy3noHHBIN 1 MPOMEKYTOUHBIN MIPUHIIUITHI CKUTAHUS Ta30B.
Cwmeceobpa3zoBaHue.
duznyeckast KapTUHA TOpeHUs: OyH3€HOBCKOTO IJIaMEHHU.
Brnustaue HEKOTOPBIX (PU3UKO-XUMHUECKUX (PaKTOPOB Ha YCTOWYHUBOCTH TOPEHUSI.
["azoropenoyHblie ycTpoiiCTBa: OCHOBHBIE TEPMUHBI U ONPEACIICHHUS.
OcHOBHbIE (YHKIIMM ¥ DJIEMEHTHI TOPEJIOK, Kiaccuukaius W O0O0IIHe TEeXHUYECKHE
e00BaHUS K Ta30BBIM TOpPEIKaM.
. OCOOCHHOCTH UCITOIL30BaHMUS Ia30BOr0 TOIUIMBA B KOTCIBHBIX.
. BEI0Op ra3oropeioyHbIX YCTPOUCTB M UX YCTAHOBKA Ha OTOMUTENBHBIX KOTIAX.
. CxeMbI 00BSI30YHBIX Ta30ITPOBOIOB HA KOTJIAX M B TIEUaX.
. Kimaccuduxkarus cucrem BonocHaOKeHUS.
. Hopmsl 1 rpaduku BomonotpeOneHus.
. BonozaGopusie coopyxenus. [TonsTre o Harope B BOIOHAMOPHBIX TPyOax.

Bonpocsl ko BTopoii py0ekHOH aTTecTaluu

O 0 IO DN W~

10
11
12
13
14
15

16.
17.
18.
19.
20.

21

22.
23.

24
04

25.

. CBolicTBa MPUPOAHBIX BOA U METOMABI MX OYUCTKHU.

. OcBeTneHue BOJbI.

. OnpecHeHne MUTHEBOU BOJBI.

. OGe33apaxuBaHue MUTHEBOW BOJIBI.

. TpaccupoBKka BOIOMPOBOTHOM CETH.

. HasHaueHwne peryampyronmx eMKOCTeH.

. MeTonpb! onpenieneHnss BMECTUMOCTH BOJOHAMIOPHBIX OAIlleH U pPe3epBYapoB.

. OmnpenienieHre BBICOTHI BOJIOHAIOPHOW OAITHU.

. Cuctembl 00BEIMHEHHOTO W Pa3[ebHOTO TOPO/a U KPYMHBIX MPOMBINIICHHBIX MPEITPUITUN.

. MeTo/1bl BOJIOTIOATOTOBKH.

. [ToBTOpHO-000pOTHBIE CUCTEMBI TPOMBIIIIIEHHOTO BOAOCHAOKEHUSI.

. CTouHbI€ BOJIBI M MX KJIACCU(PUKALIUS.

. CxeMbl Hapy>KHBIX CE€TEH BOIOOTBEICHUS U UX OCHOBHBIE SJIEMEHTHI.

.HopMbI BOgOOTBEICHUS.

. OCHOBBI THJIPABIIUYECKOTO pacyeTa CEeTeil BOJOOTBEACHHUS.

Tumbl HACOCHBIX CTAHIIMM B UX 000PYIOBaHUE.

KananuzannoHHble HACOCHI.

OunCTKa CTOYHBIX BOJ.

CocraB OBITOBBIX M CTOYHBIX BOJ.

MeTo/1bI OUMCTKH CTOYHBIX BO/I.

. MexaHnueckasi OUMCTKAa CTOUYHBIX BOJ.

CoopyxeHus 115 00pabOTKH 0CaKa CTOYHBIX BOJI.

buonoruueckas O4MCTKA CTOYHBIX BOJ.

. CocraB M CBOKMCTBa MPOM3BOJCTBEHHBIX CTOYHBIX BOA. OmpeneicHre HEOOXOMUMON CTETICHH
WCTKH NPOU3BOJCTBEHHBIX CTOUHBIX BOJ.

CrnocoObl  OYUCTKM TIPOU3BOJCTBEHHBIX CTOYHBIX BOJ: MEXaHHUYECKas, XUMHYECKas,

(busznkoxuMuyeckas, Ononorudyeckas u rryookas (J004HCTKa).

7.2. Bonpockl K 3Kk3aMeHy o AucHMILIMHEe «CHcTeMbl ra3ocHa0KeHHsl, BOAOCHAOKEHUS U

BO
l.

JT00TBEICHUI»
Knaccudukarys razomnpoBojioB.
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10
11
12
13
14
15
16

. YCTpOHCTBO ra30MpoOBOIOB, TPYOBI [T ra30IIPOBOJIOB U 3aIIOPHBIE YCTPOUCTBA.

. Buibl kKoppo3uH 1 3a1uTa ra3onpoBoIoB OT NOYBEHHON KOPPO3UHU U Oy KIaI0IIUX TOKOB.
. Knaccugukanus norpedureneii rasa.

. PacueTHslit pacxon raza.

. Ilorepn naBneHus Npy ABUKEHUU Ia3a U ONPEAEIEHUE NTOTEPD AABJIECHUS B Ia301IPOBO/IAX.
. 'a3operynsTopHble MYHKTHI U YCTAaHOBKH, TEXHOJIOTHYECKHE CXEMBI.

. Perynsaropsl naBienus rasa.

. Bcnomorarensnoe o6opynosanue ['PIT u I'PY, usmepenne u yuer pacxona rasa.

. YCTpO#CTBO IPOMBIIIUIEHHBIX CUCTEM Ta30CHAOKEHHS, UX Kiaccuukamms.
. OHO- M IBYXCTYIIEHYATHIE IIPOMBIIIUIEHHBIE CHCTEMBI Ta30CHAOKEHHSI.

. CrexuomeTpuieckoe ypaBHEHHE TOPEHUS rasa.

. TeopeTrueckoe KOIMIECTBO BO3IYXA.

. Koapunmentsr n36pITKa BO3MyXa U TOTUIHBA.

. [IpomykTel cropanus rasa.

. Temmeparypa, KHUHETUKAa XUMUYECKHUX PEAKIIH TOPSHHSI.

17. BocriaMeHeHUE U 3aKUTaHue; OOIIHNE TTOJI0KEHUS.

18

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

Tp

30.
31.
32.
33.
34.

35

36.
37.
38.
39.
40.

41

42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

53

. CamoBOCIUTaMEHEHHUE Ta30BbIX CMECEH U TPaHUIIbl CAMOBOCILIIAMEHEHHS.
IlenHoe camoBoCIIIaMEHEHHE.
3a)KuraHue roproueii ra3oBoil CMECH.
CKOpOCTh pacnpoCTpaHEHHUs TIJIAMEHHU.
Bnusinue ¢puznko-xumudeckux (pakTopoB Ha CKOPOCTh PACIPOCTPAHEHUS TUIAMEHHU.
®dakenpHOE M OECINIAMEHHOE TOPEHUE.
Kunernueckuii, 1udGpy3MOHHBINA U TPOMEKYTOUHBIN MPUHITUIIBI CKUTAHUS Ta30B.
CwmeceobpaszoBaHue.
duznyeckas KapTuHA TOpeHusi OyH3€HOBCKOTO MJIaMEHHU.
BrusiHue HEKOTOPBIX PU3NKO-XUMHYECKHUX (DaKTOPOB HA YCTOWIMBOCTH TOPCHHSIL.
["a3oropenoynbie ycTpoiicTBa: OCHOBHBIE TEPMUHBI U OTIPEACTICHUSI.
OcHOBHbIE (YHKIIMM U DJEMEHTHI TOPEJIOK, Kiaccuukaius W O0O0IIHe TEXHUYECKHE
e00BaHUs K Ta30BbIM TOpEIKaM.
Oco0eHHOCTH UCITOIH30BAHUS Ta30BOT0 TOIIMBA B KOTCIIHHBIX.
Br160p razoropenoyHsix YCTPOHUCTB U MX YCTaHOBKA HA OTOMUTEIBHBIX KOTJIAX.
CxeMbl 00BSA30YHBIX Ta30MPOBO/IOB HA KOTIAX U B MeYax.
Knaccudukanus cuctem BogocHaOKeHUS.
Hopwmpsl u rpaduku BogonoTpeOneHus .
. BonozaGopusie coopyxenus. [ToHsTre o Harope B BOIOHAMOPHBIX TPyOax.
CBoiicTBa MPUPOIAHBIX BOJ U METOJBI MX OYUCTKH.
OcBeTiieHUE BOJIBI.
OrnpecHeHNne MUTHEBOM BOJIBI.
O06e33apakrBaHUE TUTHEBON BOJIBI.
TpaccupoBka BOJONIPOBOIHOM CETH.
. HazHaueHue peryinupyrommux eMKoCTeH.
Mertosb! onipeiesieHuss BMECTUMOCTH BOJIOHATIOPHBIX OallleH U pe3epByapoB.
OmnpeneneHre BHICOTHI BOJIOHAIIOPHOW OalllHH.
CucreMbl 00bETUHEHHOTO M PA3ACIBLHOTO TOPOJIa M KPYITHBIX MPOMBIIUICHHBIX TPEATPUSTHH.
MeTo/1b1 BOJOTIOATOTOBKH.
[ToBTOpHO-000POTHBIE CHCTEMBI TPOMBITIUIEHHOTO BOI0CHA0KECHHUSI.
CTouHBIE BOJIBI M X KJIACCHU(PUKAIIHS.
CxeMbl Hapy>KHBIX CETEH BOIOOTBEICHUS M KX OCHOBHBIC DJICMCHTHI.
Hopwmsl BomooTBeieHHMS.
OCHOBBI THJIPABIINYECKOTO pacyeTa CeTel BOJOOTBEICHUSI.
Tunbl HACOCHBIX CTAHIIMI M KX 000PY/IOBaHUE.
KananuzanuoHHbIE HACOCHI.
. OuncTKa CTOYHBIX BOJI.



54. CocraB OBITOBBIX U CTOYHBIX BOJIL.

55. MeTonpl O4UCTKHA CTOYHEIX BOJI.

56. MexaHn4eckasi O4MCTKa CTOUYHBIX BOJI.

57. Coopysxenust njist 00pabOTKH OCaJKa CTOYHBIX BO/I.

58. buonorudeckas O4MCTKAa CTOYHBIX BOJI.

59. CocTaB 1 CBOMCTBA MPOU3BOJACTBEHHBIX CTOUYHBIX BOI.

60. Onpenenenne HEOOXOAMMOI CTENEHU OYMCTKU MPOU3BOACTBEHHBIX CTOYHBIX BOA. CrocoObl
OYUCTKH TIPOU3BOJICTBEHHBIX CTOYHBIX BOJ: MEXaHHYECKas, XUMHUYCCKas, (PU3NKOXHMMHUSCKas,
Ouonoruueckas v rIyooKast (JOOUYHCTKA).

O6pasen oniera 5 . 5
I'PO3HEHCKUU I'TOCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNNW YHUBEPCUTET
uM. akagemuka M.JI. MHIIHOHIITMKOBA

Buiter Ne 1
Jucrumanna: CucTeMbl ra30CHAOKEHUS, BOAOCHAOKEHUS U
BOJIOOTBEJIEHHUS

@axkynpreT: CTpouTenapHbll CrenuanbHOCTh: TennosHepreTuka u remiorexuuka Cemectp V
1. CrexuoMmeTpuuecKkoe ypaBHEHUE TOPEHHUS Ta3a.

2. Oco0eHHOCTH UCTIOJIb30BAHUS ra3a B KOTEJIbHBIX.
3. 3amaua.

Yr1Bepxnaro:

3aB. kadenpoit «TT'B»

« » L.

Homent xkadenpst «TT'By» C.A. MycaesB

7.4. Tekymmii KOHTPOJIb
Bonpochl K NPAKTHYECKUM 3aHATHAM

OTHOIIIEHWE TAapUUAIBHOTO JIaBJICHHUSI COJEPXAIIErocsi B ra3e BOJSHOTO Mapa K JaBJICHUIO
HACBIIIIEHHOTO TIapa MpU TOH ke TeMIlepaType Ha3bIBAeTCA:
- OTHOCHTEJIbHON BIaKHOCTBIO
- YAEJIBHOMN BIAXHOCTHIO
- a0COIIOTHOM BIIAXKHOCTBIO
1. CriocoOHOCTh ra3a MPOBOJAUTH TEIUIOTY (OCYIIECTBISTh MOJICKYISPHBIN TIEPEHOC SHEPTUH )
Ha3bIBACTCS:
- TETIOTBOPHOCTHIO T'a3
- TEIJIOMPOBOJHOCTHIO Ta3za
- TEINIOEMKOCTRIO T'a3a
3. K UCKYCCTBEHHBIM ra3zaM HE OTHOCSITCS:
- IPUPOJHBIN ra3
- KOKCOBBIH ra3
- JOMCHHBIN ra3
- TEHEpaTOPHBIH Tra3
4. Tlpouecc ynaneHus U3 raza napoB BOJIbI HA3bIBACTCA:
- OYHCTKA
- oflopHU3aIus
- OCyIIIKa
5. MakcumalbHas TITyOrHA 3aJI0KEHUS Ta30IPOBO/Ia JOKHA OBITH HE MEHEe:
-1wMm
-0,5m



-0,8™m

6. I'PI1 — 370!

- Ta30PETYNATOPHBIN IyHKT

- ra30pacipeeUTENbHBINA TYHKT

- ra3opacrpeeIuTeNIbHOE MPEANPUITHE

7. Hanecenune n30s11uu Ha TPyOOIPOBOJT OTHOCHUTCS K:

- aKTUBHOM 3aIuTe

- BJIEKTPOJPEHAKHOMN 3aIIUTE

- MACCHBHOM 3aIlluTe

8. OTHoLIeHHEe pacxofa ra3a 3a JaHHbBIH MeCSI] K CPEHEMECIYHOMY pacxoay 3a TOf:

- 00BEMHBII MToKa3aTenb

- KO3 PUIUEHT CE30HHOI HEPAaBHOMEPHOCTH

-K03(hHULUEHT MOTpeOIeHuUs

9. OTHoOLIEHUE CEKYHTHOTO pacxo/a ra3a K IUIOIIA i CeUEHUs OTOKa:

- Cpe/lHee 3HaUE€HUE CKOPOCTH ras3a

- CpeliHee 3Haue€HUe CKOPOCTHU MO CEYEHUIO IMTOTOKa

- cpeHee 3HaueHHe CKOPOCTH MOTOKa rasa

10. Xapakrep ABHKCHHS Ta3a 3aBHCHT:

- OT COOTHOILIEHUS CUJI UHEPLIUU

- CHJI BHYTPEHHETO TPEHHUSI B ITIOTOKE

- OT COOTHOILIEHUS CUJI MHEPLIUHU U CUJI BHYTPEHHETO TPEHHSI B TOTOKE

11. OnpenenuTs TEMIIOTBOPHOCTH ra3a (COMIaCHO BapHaHTY).

12. Onpenenurs AuaMeTp ra3onpoBoia Mpy pacxose raza 25 m*/yac u norepe nasienus 0,4 [Ta/m.
13 OmpenenuTs NOTEPU JABJIEHHS B ra30MPOBOJE IIPH pacxoie rasa 35 m/gac u auamerpe 114
MM.

OO0pasen 3aga4M HAa IPpaKTHYeCcKHe 3aAHATHSA

3amaya Nel

Onpenenuth TEIUNIOTBOPHOCTH ra3a (COriacHO BapUaHTY).

3amaya Ne2

OnpenenuTs AMaMeTp Ta30IpoBoOa IPH pacxoe rasa 25 m*/gac u nmorepe napienns 0,4 ITa/m.
3anaga Ne3

OnpenenuTh OTEPH JaBIIEHHs B Ta30IIPOBOJIE TIPU Pacxojie rasa 35 mM*/uac u quamerpe 114 mm.



7.4. Kputepuu oneHMBas TeKyllei, py0e:KHOM U MPOMEKYTOYHOM aTTecTalun

Tabnuna 7
IInanupyemMsle pe3yJibTATHI OCBOCHHSA Kputepun onennBanus pe3yjibTaToB 00y4eHUs! HaumenoBanmue
KOMIIeTeHUH OLICHOYHOT0
MeHee 41 6aJs10B 41-60 6annoB 61-80 6annoB 81-100 6an10B cpeacrea

(HeY10BJIETBOPHUTEIHLHO)

(V10BJIETBOPHUTEIHHO)

(xopoio)

(OTJIMYHO)

OIIK-3. CriocobeH ACMOHCTPUPOBATH TPUMCHCHUC OCHOBHBIX CIoco0oB MoJIy4cHus, npeo6pa30BaHH51, TPAHCIIOPTA U UCTIOJIb30BaHNs TCIIJIOTHI B

TCINIOTCXHUYCCKUX YCTAHOBKAX U CUCTCMaAX.

3HATB: CdhopmupoBaHHEIE, CdhopmupoBaHHbIE
BOMIPOCHl  HOPMHUPOBAHHUSI HU  OCHOBBI HO COfiepIKalue CHCTEMATHUYCCKUE
[POCKTHPOBAHII, CTPOUTCIRCTBA M|, MenTapHBIC 3HAHMS Hernonueie 3HaHMS eI i
JKCIUTyaTaluu 00BEKTOB CUCTEM P P TPOOEIIbI 3HAHHS
rasocHaOXXeHusI, BOJOCHAOKEHUI U
BOJTIOOTBEJICHUS
yMeTh: ‘YMeHus ONHbIE, CdopmupoBaHHbIE

MPUMEHSATH, TOJIyYEHHbIC 3HAHUSA JOMYCKaIOTCS Ve

B obnacTu OCYIIECTBJIEHHS HEOOoNbIINE

Hajg30pa [pd  MOHTaXEe U YacTUYHBIC YMEHHUS Hemnosxbie ymeHust OuIMOKH

IKCILTyaTaliH 00BEKTOB

ra3ocHaOXXeHUs, BOIOCHAOKEHMS

W BOJIOOTBEIACHHUS
BJIA/IETh: B VYeneuiHoe u
MEPBUYHBIMU  HaBbIKAMH B  00IacTu CUCTEMaTHYECKOM CHCTEMaTHYECKOE
CCTCCTBCHHOHAYHYHBIX M TEXHHYCCKUX YacTtuyHoe BrageHue Hecucremarnueckoe TPHMCHCHHH TPHMCHCHHE HABBIKOB
HayK, COBPCMCHHBIMH MCETOlaMH HaBLIKAMH NPUMEHCHHE HABBIKOB HapbIKoB
MMOCTAHOBKH M PEIICHHS 3a]1a4 AOMYCKaOTCA

IPOOEITBI
3HaHUHA

3agaHus I
PT'P, Bompocsl k
MIPAKTHYECKUM
paboram

ITK-1. Cnoco6eH k pazpabotke cxem pasmenierrsi OI1J] B COOTBETCTBUY ¢ TEXHOJIOTHEH TPOU3BOICTBA




3HATh: CdopmupoBaHHEIE, CdopmupoBaHHbIE | 3amaHus IS
MeToAbl 00pabOTKM U aHajIu3a HO CofepiKaliue CHCTEMaTHYCCKUE PI'P, Bompocs k
I/IH(bOpMaLII/II/I u3 pasInyYHbBIX OTACIIbHBIC 3HaHUA MNPAKTUICCKUM
HCTOYHHUKOB M 0a3 TaHHBIX, cOOpa U | dparMeHTapHbIE 3HAHKS Hernonuble 3HaHus TPOOEITbI 3HAHMS paboram
aHanmza HACXOITHBIX JTAaHHBIX,
MPOMU3BOJICTBA PACYETOB OCHOBHOTO
000pyIOBaHUS
yMeTh: ‘YMeHusl IOHbIE, CdopmupoBaHHbIE
OCHOBHEIE JIOITYCKaOTCSA Ymenus
HOPMATHUBHO-TEXHUYECKUE HeOobILIIe
JOKYMEHTBI, pPENIaMEHTUPYIOLIUE OmmoKH
YacTuuHble yMEHUS Henonuble ymeHus
BBIOOD CXeM, OCHOBHOTO
obopynoBaHus 00BEKTOB
ra3oCHaOKeHHUs, BOJOCHAOKEHNS U
BOJOOTBEICHUS
BJAETh: B VYcenemnoe u
HaBBIKAMH BBIOOpa W OCHOBAHUS CHCTEMATHUYECKOM CHCTEMaTHYECKOE
cxeM 00BEeKTOB ra30CHaOKeHUS YacTnunoe BafeHue Hecucremaruueckoe pUMEHEHUN IIpUMCHEHHE
HABLIKAMIL MPUMEHEHHUE HABBIKOB HABBIKOB
HaBBIKOB JIOTTYCKAIOTCS
pOOEITBI

3HAHUNI




8. OcobennocTn peaausanu JTUCHUIIMHBI AJI HHBAJIUI0B H JIMII ¢ OrPaHUICHHBIMHU

BO3MOKHOCTSIMH 310POBbSI

Jlis ocylecTBAEHHUsT NPOLENYp TEKYLIEro KOHTPOJS YCIEBaeMOCTH M IPOMEXYTOYHOM
arTecTalMi OOy4YaroLIMXCsl CO3MaHbl (OHIBI OIEHOUHBIX CPEIACTB, AJalTUPOBAHHBIC VIS
WHBAJIUAOB M JIUI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSMHU 30POBBS M TO3BOJISIFOIIME OLIEHUTH
JOCTH)KEHHE HMMH 3alUTAaHMPOBAHHBIX B OCHOBHOH 00pa30BaTelIbHON MpOTrpaMMe pe3ylIbTaToB
o0y4eHus: 1 ypoBeHb C(HOPMUPOBAHHOCTH BCEX KOMIIETEHLUH, 3asBIEHHBIX B 00pa30BaTeIbHOM
nporpamMe. @DopMa  TpoBeNeHHMs ~ TEKyIled  arTecTalMd JUIsl  CTYIACHTOB-WHBAJINIOB
YCTAHABJIMBACTCSI C YYETOM HHIUBUAYAIBHBIX TCHUXO(PU3NYECKHX OCOOCHHOCTEH (YCTHO,
NUCbMEHHO Ha Oymare, MMCbMEHHO Ha KoMmIbioTepe, B (opme TectupoBanus u T.1.). Ilpu
TECTUPOBAHUU ISl CIA0OBHISALIMX CTYAEHTOB HCHONB3YIOTCS (OHIbI OLICHOYHBIX CPENICTB C
YKpynHEeHHBIM mpudToM. Ha 3K3aMeH npumianiaercs ConpoBOXKAAIOLINMA, KOTOPbI obecreynBaeTt
TEXHUYECKOE  CONPOBOXJEHHE  CTyAeHTy. [Ipm  HEOOXOOUMOCTH  CTYIEHTY-WHBAIHUIY
IPEIOCTABIAETCS JOMOIHUTEIBHOE BpeMs JUIsl TOATOTOBKHM OTBETAa Ha JK3aMEHE (WM 3adere).
OOyuaromuecs ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSIMHM 370pOBbS U OOy4aroImuecss HWHBAJIM[bI
00ecreYnBalOTCs MEeYaTHBIMU U 3JIEKTPOHHBIMH 00pa30BaTelIbHBIMHU pecypcamMu (IIpOTrpaMMbl,
yueOHble TOCOOMst JUIsI CaMOCTOSATENIbHOW paboThl M T.JA.) B (opMax, aJanTHPOBAHHBIX K
OTPaHUYCHUSM HX 3I0POBbS U BOCTIPUATHS WHPOPMALINH:

1) JUIS MTHBAJIU/I0B U JIMIL C OFPAaHUUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbS 10 3PEHHUIO:

- VISl CJIeNbIX: 3aJaHus /7S BBINOJHEHMS Ha CEMHUHAapaxX M MPAaKTUYECKUX 3aHATHUSAX
oopmisitores penbedHO-ToueyHBbIM HmpupTOM bpaiinsg uiau B BHIE 3IEKTPOHHOTO JOKYMEHTa,
JOCTYITHOTO C TIOMOIIBIO KOMITBIOTEpA CO CIIEIUAIM3UPOBAHHBIM MPOTPAMMHBIM 00€CTIedeHUuEM
IVl CJEMBIX, JINOO 3a4UTHIBAIOTCS ACCUCTEHTOM; IMCbMEHHBIE 3a/laHusl BBIIOJIHAIOTCS Ha Oymare
penbedHO-TOUeUHbIM mmpudToM bpailng uim Ha KOMIBIOTEpPE CO  CIEUUAIN3UPOBAHHBIM
IPOTrpaMMHBIM 00€CIIeUeHHEM JUISL CIETbIX JTUO0 HaJIUKTOBBIBAIOTCS ACCUCTEHTY; O0yUYaIOIMMCS
JUIL  BBITIOJIHEHUS 3aJlaHUs TPH HEOOXOIMMOCTH TIPEIOCTABISACTCS KOMIUIEKT HHCHMEHHBIX
NpUHAAJIEKHOCTEN U Oymara Juisl IiMcbMa pelibe(HO-TOUEeUHbIM IpudToM bpaiins, koMneroTep co
CHeLMaIU3UPOBAHHBIM IPOrPAMMHBIM 00€CIIEYEHUEM JIJIsl CIIETIBIX;

- 1Js caa0oBUASIIIMX: 00eCIeunBaeTCsl UHIMBHyaJbHOE PaBHOMEPHOE OCBEIICHUE HE
meree 300 urokc; oOydarommMcsi JUIS  BBINOJHEHHUS 3aJaHusi TpU  HEOOXOIWMOCTHU
IPEAOCTABIAETCS YBEIMUUBAIOIIEE YCTPOUCTBO; BOZMOXHO TaKkKe MCIOJIb30BAHUE COOCTBEHHBIX
YBEJIMYMBAIOLIMX YCTPOWUCTB; 3aJaHus AJIS BBIOJHEHUS 3aaHUil O)OPMIIAIOTCS YBEIMYEHHBIM
mpupTOM;

2) JUIS. UTHBAJIMAOB U JIML C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 310POBbS 1O CJIYXY:



- VIS DIYXHX M cJIa00CJbIAIMX: OOSCIEUrBaeTCs HAJIWYUE 3BYKOYCHIIMBAIOLIEH
anmaparypsl KOJUIEKTUBHOTO TOJIb30BaHMS, IPH HEOOXOAUMOCTH 00YJarOIIUMCsI TPE0CTABISIETCS
3BYKOYCHJIMBAIOIIAsl ammaparypa HWHIMBHIYyaJbHOTO IOJB30BAHUS; TPEIOCTABISIOTCS YCIYTH
CYpIOIIEPEBOTUHNKA;

- NSl CJeNONIYXHX JOIyCKAaeTCs MPUCYTCTBHE ACCHUCTEHTA, OKA3bIBAIOIIETO YCIYyTH
TudIoCcypaonepeBoAYMKa (TIOMUMO TPEOOBAHUMN, BHITIOTHIEMBIX COOTBETCTBEHHO JUISI CIICTIBIX U
DIy XHX);

3) JUISL JIUI] C TSDKEJIBIMH HApPYIIEHUSIMU PEUH, IIYXHUX, CIa0OCHBIIMIANUX JEKIUU U
CEMUHApBbI, MPOBOANMBIE B YCTHOU (popme, TPOBOIATCS B MUCEMEHHOM (hopme;

4) JUTSE UHBAJU/IOB W JIMII C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 37I0POBbs, HMEIOIINX
HapyLIEHHUs ONMOPHO-IBUIaTeIbHOIO annapara:

- Ui JUI C HapyUEeHWsSMH ONOPHO-IBUTATEIbHOIO ammapara, HapyLIeHUSIMHU
JBUTATENbHBIX (YHKIIMA BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEpPXHUX KOHEUHOCTEM:
MUCHbMEHHBIC 3aJ]aHUS BBIMOJHSIOTCS Ha KOMITBIOTEPE CO CIEIUATM3UPOBAHHBIM MPOTPAMMHBIM
oOecIeueHneM WIIM HaJIMKTOBBIBAIOTCS ACCHUCTEHTY; BBITIOJTHCHHE 3aJaHUH (TECTOB, KOHTPOJIBHBIX
pabot), MpoBOIUMBIE B MUCHbMEHHOUN (opme, IPOBOAITCS B yCTHOU (popme mmyTem orpoca, 6ecenbl

¢ 00yJaroImuMcH.

9. Y4yeOHO-MeTOANYeCKOEe U HHPOPMALIMOHHOE 00ecrieYeHue JUCIUNINHBI
9.1 Jluteparypa :

1. Ksasumos K.I'. 'a30Boe 060pya0BaHe MPOMBIIIJICHHBIX TPEANPUITAN. YCTPOUCTBO U
IKCIUTyaTanus [ DIeKTpoHHBIH pecypc]: cripaBounuk/ Kssumos K.I., I'yceB B.E.— DnekTpoH.
tekctoBble nanHble.— M.: DHAC, 2011.— 238 c.— Pexxum nocrymna:
http://www.iprbookshop.ru/4341.html.— 9bC «IPRbooks»

2. Bepmmnosuu B.A. Cetu razonorpeOneHus KOTEIbHBIX [ DJIEKTPOHHBIN pecypc]: yueOHoe
noco6ue/ Bepmmmosuyu B.A.— DeKTpoH. TEKCTOBBIC JaHHbIe.— MOCKBa:
Nndpa-Umxenepus, 2018.— 348 c.— Pexxum nocryna:
http://www.iprbookshop.ru/78235.html.— 3BC «IPRbooks»

3. Munkuna C.A. TemioBoi U a3poAMHAMUYECKUM pacueThl KOTEJIbHBIX arperaToB
[DnexTpoHHBIH pecypc]: yueOHoe mocoore/ Munkuna C.A.— DJIEKTPOH. TEKCTOBBIC
nannbie.— Camapa: Camapckuil TOCy1lapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIIN
yausepcuteT, ObC ACB, 2013.— 104 c.— Pexwum nocryna:
http://www.iprbookshop.ru/20485.html.— 3BC «IPRbooks»

4. AsmronuH E.I'. ICTOYHHMKY ¥ CUCTEMBI TETTIOCHAOKEHUS. TETIOBBIE CETH U TEIIOBHIC
MYHKTBI [ DIIeKTpOHHBIN pecypc]: yueOnuk/ ABmtonuH E.I'— DnekTpoH. TeKCTOBbIE
nanHabie.— MockBa, Bonorna: Uadpa-Unxkenepus, 2019.— 300 c.— Pexxum goctyma:
http://www.iprbookshop.ru/86595.html.— DBC «IPRbooks»

5. Boponun A.W. CoBpeMeHHBbIEC TPOOJIEMBI TEIJIOra30CHAOKECHHSI HACETICHHBIX MECT U
npeAnpusITHiA [ DNEeKTPOHHBIN pecypc]: yueOHoe mocodue (Kypc aexmwmii)/ Boponnn A.U.—



DneKkTpoH. TekcToBble JaHHble.— CtaBpononb: CeBepo-KaBkazckuil denepanbHbIit
yauBepcuteT, 2014.— 199 c.— Pexxum pocryma: http://www.iprbookshop.ru/63223 html.—
3BC «IPRbooks»

6. Pacuet ropenus TormmBa [ DNEKTPOHHBIN PeCypc]|: METOAMYECKHE YKAa3aHUS K
IIPAKTUYECKUM 3aHATHAM 110 KypcaM « Teopus ropenus», «TernosnepreTuka
METaJUIypru4ecKoro Npou3BoACTBaY, «DU3NKO-XUMHUYECKHE IPOLIECCH] B
TEIJIODHEPreTHKe» HanpapiieHus « TermosHepreTuka u Tersorexuukay/ Kopmmkos B /1.,
Manyxkosckas T.I., Ap3zamacueB A.I. — DIeKTpOH. TEKCTOBBIE JaHHbIE.— JInmenk:
JIuneukwuii rocynapcTBeHHbIN TexHUueckuil yausepcutet, ObC ACB, 2014.— 34 c.—
Pexxum nocryna: http:// www.iprbookshop.ru/57612.html.— 3BC «IPRbooks»

7. WmomoB H.J. ®Ou3nko-XxuMHUYECKHME OCHOBBI TOpEHUsS [DJNEKTPOHHBIM pecypc]:
yuebHo-MeToanueckoe nocooue/ Umomos H.A., Bnacosa JI.II.— DnekTpoH. TeKCTOBBIE
JTaHHbIE.— HoBocubupck: Cubupckuii roCyAapCTBEHHBIN YHUBEPCUTET
TeIeKOMMYHUKauuid u  uHpopmaruku, 2017.— 58 c.— Pexum pgocrymna:
http://www.iprbookshop.ru/78150.html.— DBC «IPRbooks»

8. TerutorasocHabXeHue HACEIEHHBIX MECT U NMPeIIpUATHH [ DNeKTpOHHBIN pecypc]:
ydueOHOe mocobue N1st CTYIeHTOB 2-4 KypcoB OakamaBpuara HampasieHuit 13.03.01
«Tennosnepreruka u terorexuukay, 07.03.04 «I'paxoctpoutenscrson, 08.03.01
«CtpoutenbcTBo» U MaructpantoB HanpasieHuil 13.04.01 «Temnosnepreruka u
teruioTexuukay, 07.04.04 «I'panoctpoutensctBoy, 08.04.01 «CtpoutensctBo» Beex Gopm
o0yueHus/ — DIEeKTPOH. TEKCTOBbIE aHHble.— Boponex: Boponexckuii
rOCyAapCTBEHHBIM apXUTEKTYpPHO-CTpOUTENbHbIN YHUBepcuTeT, ObC ACB, 2017.— 89
c.— Pexum noctyma: http://www.iprbookshop.ru/72948 . html.— 3BC «IPRbooks»

9. Yynnorckuit C.M. Ynyudienre kadecTBa MPUPOAHBIX BOJ [ DIEKTPOHHBIN pecypc|:
yaeOHoe nocobue/ YynHoBckuit C.M.— DIeKTpOH. TeKCTOBBIEC JaHHbIE.— MOCKBA:
WNudpa-Nnxenepus, 2017.— 184 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/69017.html.— 3bC «IPRbooks»

0) mporpaMMHoOe M1 KOMMYHHKAIIMOHHOE o0ecreyeHne

1. DNeKTpOHHBIN KOHCIEKT JIEKIIU.

2. TecTnl.

3. Meronuyeckoe yka3zaHus K BBITIOJTHEHHIO TAOOPATOPHBIX PadoT.

4. HaGopsI caii/IoB ¥ MJIaKaTOB ISl IGKIIMOHHBIX M MPAKTHUYECKUX 3aHATHM.

B) UHTepHeT pecypc - www.gstou.ru »siextpoHHas Oubnmuoreka DBC: «IPRbooksy,
«Koncynbrant cryneHtay, «Ibooks»

9.2. Meroguyeckune yKa3anusi 10 ocBoeHH0 qucumiumunbl (Ipuiaoxkenue 1)

10. MarepuanbHO-TeXHHYECKOe o0ecneyeHne TUCHUILINHBI
1. JIekunoHHas ayniuTOpPHS.

2. AyauTopust 1Jisl IPOBEACHUS TPAKTUUECKUX 3aHSITHH.

3. Jlabopatopwus A1 IPOBEACHUS padoT.


http://www.gstou.ru

11. lonotHeHuns1 1 H3MeHeHUs1 B pado4eil mporpaMMe Ha y4eOHBI 1o

I[OHOJIHGHI/IH U U3MCHCHHUA B pa60qne nporpaMmbl BHOCATCA C€KCETOAHO IMEPCa HaAYaJIOM HOBOI'O
yuebHoro rofa no ¢opme. M3MeHeHHs JOIKHBI 0(OPMIIATHCS TOKYMEHTAJIbHO M BHOCSTCS BO BCE
YUTCHHBIC 3K3CMILIAPEI.

puiaoxkenue 1

MeToguueckue YKazaHus 110 OCBOCHHUIO TUCIHUITIMHBI «CucreMsbl Fa30CHa6)KCHI/I$I,
BO}IOCH36)KCHI/I$I 1 BOAOOTBCIACHUS

1. Meroanueckue ykazaHus AJsi 00y4aomMXcs M0 IVIAHNPOBAHMIO U OPTraHU3AI UM
BpeMeHH, He00X0AUMOT0 1JIsl OCBOCHHS THCHHUIINHBI.

N3yuyenne pexkomMeHIyeTcsl HadyaTh C O3HAaKOMJIeHHuss ¢ pabouell mporpamMMmoit
JTMCLUIUIMHBL, €€ CTPYKTYpOH M colepXaHHWeM paszenoB (Momayineil), (OHIOM OLEHOYHBIX
CPEICTB, O3HAKOMHUTBHCS C Y4eOHO-METOAMYECKUM W HWH()OPMAIMOHHBIM OO0CCIEYCHHEM
JUCLUIUINHBL.

JucuunnuHa «CHcTeMbl ra30CHa0KeHUs, BOJOCHAOXKEHUS U BOJAOOTBEICHUS» COCTOUT
u3 10 cBsA3aHHBIX MEXIY COOOI0 TeM, 00eCHEeUMBAIOIIMX MOCIEI0BATEIIEHOE H3YUYeHHE
Marepuaia.

O6yuenne mo aucuumiauHe «CHUCTeMBl Ta30CHAOXKEHHUs, BOJAOCHAOKEHUS U
BOJIOOTBEACHUSI _» OCYILIECTBISIETCS B CAEAYIOUMX (hopMax:

1. AyautopHble 3aHATHA (JIEKLUU, IPAKTUYCCKUES/CEMUHAPCKHE 3aHATHS).

2. CamocrosTenbHass pabdora cTyneHTa (MOATOTOBKA K JIEKUUSM, MNPAKTUYECKUM/
IPAKTUYECKUM 3aHATHAM, TecTam/pedeparam/Iokiazam/cce, 1 UHbBIM (opMaM MHUCHbMEHHBIX
paboT, BBHIIIOJIHEHUE aHAIN3a KeHCOB, UHIUBUIYaIbHasi KOHCYJIBTALUS C IPENOAABATEIEM).

3. WnTepakTuBHbIe (OPMBI IPOBEIEHHS 3aHATHN (KOJUIOKBUYM, JIEKIHS-TUCKYCCHS,
TPYIIIOBOE peIlIeHUe Keica u JIp.(opMBbI).

VYueOHblil Marepuan CTPYKTYpUPOBaH M M3Y4YE€HHE AUCUUIUIMHBI MPOU3BOAUTCS B
TEMaTUYeCKOW mocienoBareabHOCTH. KakoMy HpakTHUYecKOMY/ CEMHHAPCKOMY 3aHATUIO U
CaMOCTOSITEJIBHOMY HM3yYEHHUIO MaTepuana IpeAlIecTBYeT JIEKUUs [0 JaHHOM TeMeE.
OOyuaromuecs CaMOCTOSITENIbHO MPOBOJAT IPEABAPUTENIbHYIO IOATOTOBKY K 3aHSTHIO,
NPUHUMAIOT aKTUBHOE M TBOPYECKOE YydYacTHE B OOCYXKJIEHHM TEOPETUYECKUX BOIPOCOB,
pazbope TpPOOJIEMHBIX CHUTyallMii W TOWCKOB TMyTeW uX pemeHus. MHorue mnpoOiIemsl,
U3y4aeMble B KypC€, HOCSIT JMCKYCCHOHHBIM XapaKTep, YTO IpPEAIoaraeT MHTEPaKTHUBHBIM
XapakTep MPOBeICHUS 3aHATUI Ha KOHKPETHBIX IPUMEpax.

Onucanue NIOCJIEZI0BATEILHOCTH JEeNCTBUN

00y4aromierocs:

IIpn m3ydyeHun Kypca ciaenyeT BHMMATENIBHO CIYIIATh M KOHCIEKTUPOBAaTb Marepuall,
M3JIaraeMblil Ha ayAMTOPHBIX 3aHATHUAX. {78 €ro NmOHMMaHusS M KayeCTBEHHOIO YCBOEHHS
PEKOMEHAYETCS CIEAYIOLAs IOCIEA0BaTEIbHOCTD NIEHCTBUI:

1. [Tocne okoHyaHus y4eOHBIX 3aHATUN AJIs 3aKPEIJICHHs] MaTeprasa MpOCMOTPETh U
0o0yMaTh TEKCT JIEKIIUU, MPOCIYIIAaHHOW CEerofHs, pa3o0parh paccMoTpeHHbIe mpuMepsl (10 —
15 MunHyT).

2. [Ipn moAroroBke K JEKIMH CIEAYIOIIETO THS TMOBTOPUTH TEKCT MpPEIblIylien
JIEKIUH, TI0lyMaTh O TOM, Kakas MOXKeT ObITh cienytomias TeMa (10 - 15 munHyT).

3. B teuenue Henenu BIOpaTh BpeMs Al pabOThI ¢ TUTepaTypoi B oubnuotexe (o 1

qacy).

4. Tlpu TOATOTOBKE K MPAKTHYECCKOMY/ CEMUHAPCKOMY 3aHSATHIO MMOBTOPUTH OCHOBHBIC
IIOHATHUA 11O TEMC, U3YUYHUTD ITPUMCPHI. Penras KOHKPCTHYIO CUTYyallUIO, - IPCABAPUTCIBHO IIOHATD,
KaKkoW TEOPETHUYECKUN MaTeprall Hy>)KHO MCIIOJIb30BaTh. HaMETHTh IJIaH pelieHus, MonpoooBaTh



Ha €ro OCHOBE PeIuTh | - 2 mpakTu4ecKkue cuTyanuu (J1ad.paboTsl).

2. Mertonnueckne yka3aHusi 1o padore oO0y4aloIUXcsi BO BpeMsi IPOBEICHUs!

JICKIM .

Jlekuun maT  0Oy4yaromMMCS CHUCTEMAaTU3MpPOBAaHHBIC 3HAHUS MO JUCIHIUIMHE,
KOHLEHTPUPYIOT UX BHUMAaHUE Ha HauOojee CIOKHBIX M Ba)XKHBIX Bolpocax. Jlekuuu oObvHO
U3JaraloTcsl B TPAJUIMOHHOM HIM B MPOOJEMHOM cTuie. s CTyJeHTOB B OOJBIIMHCTBE
cillydyaeB B npoOneMHOM ctuie. [IpoOnemMHbI CTHIb MO3BOJISAET CTUMYJIUPOBATH AKTHUBHYIO
MO3HABATENIFHYIO JAEATENIbHOCTh OOYYAIOUIUXCS W MX HHTEpeC K TUCIMIUIMHE, (OPMHUPOBATH
TBOPUECKOE MBIIUIEHWE, @puberars K IPOTUBONOCTABIECHUSIM U CPABHEHUSM, JenaTh
0000111eHUs, aKTMBM3MPOBAaTh BHUMAHUE OOYYalOIIMXCS ITyTeM IIOCTAHOBKH MPOOIEMHBIX
BOIIPOCOB, MOOLIPSTH TUCKYCCHIO.

Bo BpeMsi JNEKIMOHHBIX 3aHATUH PEKOMEHAYETCSI BECTH KOHCIEKTHPOBAaHUE Y4eOHOTO
Marepuaia, oOpamarb BHUMaHue Ha (GOPMYJIUPOBKU U KAaTETOPHUH, PACKPBIBAIOLINE CYyTh TOTO
WM UHOTO SIBJIEHUS, WJIM IIPOLIECCOB, BHIBOJIBI U IPAKTHUECKHE PEKOMEHAALINH.

KoHcnekT nekuuu syyiie nojapasiensaTs Ha IMyHKTbI, cCOOMIofast KpaCHyI0 CTPOKY. DTOMY
B Oonpmioil cremeHH OyayT CHOCOOCTBOBAaTH BOINPOCHI IUIAHA JICKIHH, TPEITIOKEHHBIC
npenofasaresisM. Crienyer oOpainath BHUMaHME Ha aKLEHTbHI, BBIBOJBI, KOTOpPbIE [JEJIaeT
MperoaBarelb, OTMe4ast HanboJiee BayKHbIE MOMEHTHI B JICKIIMOHHOM MaTepHalie 3aMeYaHusIMU
«BAXHO», «XOpOILIO 3allOMHUTH» U T.II. MOXHO Jenarbk 3T0 U C NOMOUIbI0 Pa3HOLBETHBIX
MapKepoB WIH PydeK, IOAYEPKUBasi TEPMUHBI U OIIPE/ICICHHUS.

[lenecoobpazno pa3paboTarh COOCTBEHHYIO CHCTEMY COKpalleHuil, abOpeBuaryp u
cumBOJioB. OjHako mnpu jAajnpHeiled padoTe ¢ KOHCHEKTOM CHUMBOJIBI JIydllle 3aMEHUTh
OOBIYHBIMH CJIOBAMH Il OBICTPOTO 3pUTEIBHOIO BOCIPUSATHS TEKCTA.

PaGoras Haj KOHCIEKTOM JEKIUi, HEOOXOJUMO HCIOJIb30BaTh HE TOJBKO OCHOBHYIO
JAUTEpaTypy, HO U Ty JMUTEpaTypy, KOTOPYHO IOMNOJHUTEIBHO PEKOMEHJOBaJI IPENOIABATENb.
NMmeHnHo Takasi cepbe3Hasi, KpONoTInBas padoTa ¢ JIEKIIMOHHBIM MaTepuajioM MO3BOJIUT ITyOOKO
OBJIAZIETh TEOPETUYECKUM MaTEPHAJIOM.

Tematuka nekuuii qaercst B pabodei mporpaMMe AUCIUILIUHBL.

3. Meroauyeckue yKa3aHus o0y4yaomumcs 1no MOATr0TOBKE K
NPAKTHYeCKUM/CEMUHAPCKUM 3aHATHSM.

Ha ppakTuyeckyx/CEeMUHAPCKUX 3aHATUSAX IPUBETCTBYETCS AaKTMBHOE ydacTHUE B
00CY>KJI€HUM KOHKPETHBIX CUTYyallHil, ClIOCOOHOCTh Ha OCHOBE MOJYYEHHBIX 3HAaHUN HAXOJIUTh
HauOonee 5(PQeKTUBHBIE pEIIeHUs] MOCTABICHHBIX MNpPOOIEeM, yMETh HAaXOIUTh IOJE3HBIN
JIOTIOJIHUTENbHBIN MaTepHrall 0 TEMaTHUKEe CEMUHAPCKUX 3aHSATHM.

CryneHTy peKOMEHAYETCS CIEAYIOLasi CXeMa IOATOTOBKU K CEMUHAPCKOMY 3aHATHIO!

1. O3HakoMJIEHHWE C TUIAHOM [PAKTUYECKOrQ/CEMUHAPCKOTQ 3aHATHS, KOTOPBIN
OTpa)kaeT COAEPKAHUE MPENTIOKEHHON TEMBIL;

2. IlpopaboTaTh KOHCIIEKT JICKITUH;

3. IIpounTars OCHOBHYIO U IONIOJTHUTEIBHYIO JINTEPATYPY.

B mpouecce moAroroBkM K MpPakTUYECKUM 3aHATUSAM, HEOOXOIMMO 00paTuTh 0coboe
BHUMaHHUE Ha CaMOCTOSITEJIbHOE M3yYE€HHE PEKOMEHA0BAaHHOW nureparypsl. IIpu Beell monnote
KOHCIIEKTUPOBAHMS JIEKIMU B HEM HEBO3MOXKHO M3JOKHTh BECh Marepuall H3-3a JIUMUTa
ayaMTOpHBIX 4acoB. [loaToMy camocTosTenbHast paboTa ¢ yueOHUKaMH, yueOHbBIMU TOCOOUAMH,
Hay4yHOM, CIIPaBOYHOM JIUTEPATYypOM, MarepualamMu INEepUOANYECKUX Hu3gaHui u MHTepHeTa
aBJsieTcs Hanbonee 3(pPEKTUBHBIM METOJOM MOJTYYEHUs JOMOJHUTENbHBIX 3HAHUH, O3BOJISET
3HAUUTENBHO AaKTUBU3UPOBATh MPOLECC OBIAAEHHS HHopManuei, crmocodcTByer Oonee
TyOOKOMY YCBOEHHMIO M3y4aeMOro Marepuaia, (OpPMHUPYET Y CTYIEHTOB OTHOLIEHHE K
KOHKpPETHOH mpobieme. Bce HOBBIE TOHSATHS IO HM3y4aeMOW TeMe HEOOXOAWMO BBIYYHTH
Hau3yCTh M BHECTH B INIOCCapuii, KOTOPBIH 1eecoo0pa3HO BECTH C CaMOro Havaja U3y4eHHs

Kypca,
4. OTBETUTH HA BOMPOCHI TUTaHA MPAKTHYECKOTO/CEMUHAPCKOTO 3aHATHS;
5. BEIMOIHUTE JIoOMaIIHee 3aJaHue;




6. IIpopaboTars TECTOBBIC 33/1aHUS U 33]a4H;

7. Ilpu 3aTpynHeHusx copMyIUpOBaTh BOMPOCHI K MPENOAaBaTENIO.

Pesynbrar Takoi pabOTBl JOMKEH NPOSIBUTHCS B CIOCOOHOCTH CTYAEHTa CBOOOIHO
OTBETUTH HA TEOPETHUECKHE BOMPOCHI MPAKTUKYMA, BBICTYIIATh U y4aCTBOBATH B KOJUIEKTUBHOM
00CYXJIEHHM BOIIPOCOB H3y4aeMOW TEMBI, NMPABHJILHO BBIMOIHATh NMPAKTUYECKHE 3aJaHUS U
WHBIE 3a/1aHuUs1, KOTOpBIE AAIOTCS B (JOH/E OLIEHOYHBIX CPEACTB TUCIUIIINHBI.

3. Meronuyeckue yKa3aHusi OOy4YAIOHIUMCHl 1O OPraHM3alUU CAMOCTOSITEJbHOM
padoThI.

Lenr opraHuzanud CaMOCTOSATENbHOM  paboTbl 1o  aucuumiinHe «CucTembl
ra30CHa0XEHNs, BOIOCHAOKEHHSI M BOJOOTBECHHS» - 3TO YIIIyOJIeHUE U PACIIMPEHNUE 3HAHHUH B
oOmactu cxeMm, BBIOOPY, OOOCHOBAaHHIO W OCHOBHBIM pacueTaM  OOOpyIOBaHHS U
TpyOONIpoBOIOB  00BEKTOB Ta3ocHaOkeHus; (HOpMUpOBaHME HaBbIKa M HWHTEpeca K
CaMOCTOSITENIbHO MO3HABATENbHOMN 1eATEIbHOCTH.

CamocrosiTennbHast paboTa OOyYArOMIMXCsl SIBISETCS BAXKHEHIIMM BUIAOM OCBOCHUS
coiepKaHus AUCIMILTUHBI, MMOJTOTOBKH K MPAKTUYECKUM 3aHATHUAM M K KOHTPOJBHOM paborte.
Croma K€ OTHOCATCSI M CaMOCTOSITENbHOE YIIyOJIIEHHOE W3Y4eHME TEM JUCLUIUIMHBIL.
CamocrosTenbHast paboTa mpenctaBisieT co00il MOCTOSHHO JEHCTBYIOUIYIO CHCTEMY, OCHOBY
00pa3oBaTeIbHOTO MPOIecca M HOCUT MCCIEN0BATENBCKUI XapaKTep, YTO MOCTYKUT B OymymiemMm
OCHOBaHHMEM JUIsl HANMCaHUS BBIMYCKHOM KBaJIM(PUKAIMOHHON paboOThl, MPaKTUYECKOTO
MIPUMEHECHHUS MTOJTyYCHHBIX 3HAHUH.

Opranuzaius camMOCTOSTEeNbHON paboThl OO0yYaroIIUXCsl OPUEHTHUPYETCS Ha aKTHBHbBIC
METO/Ibl OBJAJCHHUS 3HAHUSAMH, PA3BUTHUE TBOPUYECKHUX CIIOCOOHOCTEM, Mepexosl OT MOTOYHOTO K
WHAMBUAYATU3UPOBAHHOMY OOYUEHHUIO, C YUYETOM MOTPEOHOCTEH U BOZMOKHOCTEH IMYHOCTH.

[IpaBuibHAsT OpraHU3aNUs CAMOCTOSTEIBHBIX YUECOHBIX 3aHATHUH, UX CUCTEMAaTUYHOCTD,
1enecoodpazHoe MmiIaHupoBaHUe pabouero BpeMEeHU MO3BOJISIET CTY[EHTaM pa3BUBaTh YMEHUS U
HaBBIKM B YCBOCHHHM W CHUCTEMATH3allMd MPUOOpPETaeMbIX 3HAHUH, 00eCreYnBaTh BBICOKUI
YpOBEHb  YyCIIEBA€MOCTH B  MepuoA  OOy4YeHHs, TOJIYYUTb HABBIKM  IOBBILICHUS
po¢heCCHOHAIBHOTO YPOBHSI.

[TonroroBka K NpPakTHUYECKOMY 3aHSATHIO BKJIIOUAET, KpOMe MPOpabOTKH KOHCIEKTa U
MPE3CHTAIUH JIEKIIH, TIOUCK JTUTEPATyphl (II0 PEKOMEHI0BAHHBIM CITUCKAM U CAMOCTOSITENBHO),
MOJTOTOBKY 3aroTOBOK JJIS BBICTYIJICHHH MO BONpPOCaM, BBIHOCUMBIM Ui OOCYXKICHHS IO
KOHKpETHOM Teme. Takue 3aroTOBKM MOTYT BKIIIOYATh IIMTAThl, (PAKTHI, COMOCTABICHUE
pPa3IUYHBIX TO3MIHMK, COOCTBEHHBIE MBICTU. Ecim mpoliema 3anHTEepecoBaia 00yJaroIierocs,
OH MOXET MOJTOTOBUTH pedepaT U BHICTYIIUTH C HUM Ha TIPAKTHUYECKOM 3aHATUU. [IpakTHueckoe
3aHATHE - 3TO, MPEXKIE BCEro, TUCKYCCHsl, OOCYXIEHUE KOHKPETHOW CHUTyalluu, TO €CTh
MpenoyaraeT yMeHle BHUMATEIbHO CIYyIIaTh WICHOB MAJION TPYMITBI U MOJEparopa, a TaKkke
CTapaThCsi BBICKA3aTh CBOE€ MHEHHE, BBICKA3bIBaTh COOCTBEHHBbIE HJEW U TMPEIJIOKEHUS,
YTOUHATH U 337]aBaTh BOMPOCHI KOJIJIETaM 10 00CYKICHHIO.

[Ipp monroToBke K KOHTPOJBHOW pabore oOyd4aromuics JODKEH TOBTOPSTH
MPOIIEHHBI MaTeprall B CTPOTOM COOTBETCTBHHM C Y4EOHON MPOTrpaMMOid, UCTIONB3Ys KOHCIIEKT
JeKUUN M JIUTeparypy, PEKOMEHIOBaHHYIO mpernojaBareneM. [Ipm HEoOXOAMMOCTH MOKHO
00paTuThCs 32 KOHCYJIbTAlMEH M METOIMYECKON TTOMOIIBIO K MPEnoaBarelio.

CamocTrosTenbHast paboTa peanusyercs:

— HEMOCPEJCTBEHHO B MPOIIECCE ayTUTOPHBIX 3aHATUN - HA JCKIUAX, TPAKTHIECKIX
3aHATHUSAX;

- B KOHTaKT€ C MpPEMO/AaBaTeieM BHE PaMOK pPACHUCAHUS - Ha KOHCYJBTAIHSIX IO
y4eOHBIM BOIPOCaM, B XO/I€ TBOPYECKHUX KOHTAKTOB, MPH JIMKBUAALUU 3a/10JKEHHOCTEH, MpU
BBITIOJTHEHUH UHIUBUAYATbHBIX 33JaHUN U T.1I.

- B OmbOnuoTeke, jgoMa, Ha Kadenpe mpu BBHIMOIHEHUH OOyYarOIIMMCS YYCOHBIX U
MPAKTHYECKHUX 3a]1au.

Buael CPC u kpuTepun oneHok
(o 6amnpHO-pelitTunroBoi cucteme ' THTY, CPC onenuBaercs B 15 6anoB)



1. Pedepar
2. Jlokman
3. Dcce
4,

VYyacTue B MEpOnpUATHIX

Tembl U1 caMOCTOSITENbHOM pabOTHl MPONKMCAHBI B paboyeil mporpaMMe JTUCLUIUIMHBL.
D¢ heKTUBHBIM CPEACTBOM OCYIIECTBICHUS 00YyYAIOIIMMCSI CAMOCTOSITEIIBHON PaOOTHI SIBISICTCS
3NIEKTPOHHAsE WH(POPMALIMOHHO-00pa3oBaTeNbHas cpela YHUBEpCUTEeTa, KOTopasi o0ecreynBaet
JOCTyll K Yy4eOHbIM IIaHaMm, paOoyuM MporpamMmam JIUCUUIUIMH (MOJIyNel), MpPaKkTHK, K
U3JIaHUSM JIEKTPOHHBIX OMOIMOTEYHBIX CUCTEM.



CocraBuTeib:

Houent kadenps « IKCIEPTU3A W yTIpaBIeHHE
HEJIBIDKUMOCTBIO M TEMora3ocHabkeHue

(3VHTI)» 8 an Myuses/
et

CoruacoBano:

3aB. kadeapoi
«JKCIepTH3a U YIIpaBlienye
HCIBHIKMMOCTBIO U TETUIOra3ocHadkenye

.
(AVHTT)» /s \-5/ B.M. Xasicos_/
3aB. BhITyCKatoweil Kadepoit //

"Tennorexnuka u ruapasnuka” /ﬂ/, /P.A-B. Typnyes /

Jlupektop IYMP / / M.A. Maromacsa/




