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1. Heap W 3a1a4u AMCHUATUIHHBI:

JlucrurinHa «CuctemMbl Ta30CcHA0XKEHUS, BOJOCHAOKEHHUS] W  BOJOOTBEACHUS,
obecrnieunBaeT (hYHKIIMOHAIBHYIO CBSI3b ¢ 0a30BBIMU AUCIHUILTUHAME U UMEET CBOCH LEJIbIO:
- OCBOHMTH METOJbI MO MPOCKTUPOBAHUIO, MOHTAXY, IKCIUTyaTaIllMd U OOCITY)KHBAHHUIO CHCTEM
ra30CHa0KeHHsI, BOJIOCHA0KEHUS M BOJIOOTBEIACHUS;
- Pa3BUTh HABBIKH MPAKTHYCCKOTO MCIOJIb30BAHMUS MOJYYCHHBIX 3HAHHI B MPOIECCe HAYYHOH U
HpOH3BO[[CTBeHHOI>i JCATCIIbHOCTHU

3agaun u3ydeHus AUCUUILIMHBI — «CHCTEMBl Ta30CHA0KCHHsS, BOJOCHAOKEHHS W
BOJIOOTBEICHUS»:
- TPUBUTh HABBIKK IO MPHUHATHIO CXEM, BBIOOPY, OOOCHOBAHMIO M OCHOBHBIM pacyeram
o0opyoBaHuss ¥ TPyOOIPOBOIOB OOHEKTOB ra30CHAOKEHUS, BOJJOCHA0KCHHS U BOJAOOTBEICHUS.
- MOJITOTOBUTH CHCIUATUCTOB JUIS IPOCKTUPOBAHKS, MOHTAXa, SKCIUTyaTalldd ¥ PEMOHTa CHCTEM
ra30CHa0KeHHsI, BOJIOCHA0KEHHUS U BOJIOOTBEICHUS;
- NIPUBUTH 3HAHHS U HABBIKM IMOJb30BAaHUS HOPMATHBHO-TEXHHUYECKON JUTEPATYPO, B KOTOPBIX
pPErIaMeHTHPYIOTCSI TPeOOBaHMS K MPOCKTHPOBAHUIO, CTPOUTEILCTBY M IKCIUTyaTallil CHUCTEM
ra30CHa0KeHHsI, BOJOCHA0KCHHUS ¥ BOIOOTBEICHUSI.

2. MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

YueOnass mucrurummHa «CHUCTEeMBbI ra30CHA0KEHUS, BOAOCHAOKEHUS W BOJOOTBEIACHHSI
ABIISETCS JUCHUIUIMHOM 10 BBIOOpPY, YacTu (popMHpyeMOl ydacTHUKaMHU O0Opa30BaTeIbHBIX
otHouieHui B yueOHoMm 1uiane OIl manpasnenust 13.03.01 «TemnosHepreTrka u TEIIOTEXHUKAY U
pelycCMOTpEHa /Uit u3ydeHus B 8 cemecTpe. JIMCIMITNHA OCHOBBIBAETCS HA 3HAHUAX, YMEHUSIX U
HABBIKaX, TOJYYCHHBIX MPH OCBOCHUHU TUCIUIUIMH €CTECTBEHHOHAYYHOTO M OOIMICTEXHUYECKOTO
[UKJIA, TAKUX Kak: MaremaTtuka, @u3nka, XUMUS U CIYKUT 0a30BOM, ISl U3YUSHUSI TUCLUTIINH:
be3onacHOCTh KU3HEAESITEILHOCTH, ABTOMATU3AIIMS TEIUIODHEPTETUYECKUX YCTAHOBOK U CUCTEM
TOC u ADC, TemnomaccoobMeHHOE 000pyI0BaHNE TPEITPUITUM.

3. Ilepeyenb MiIaHMpyeMbIX pe3yJbTATOB O0y4YeHHMS 1O AUCHMILIMHE (MOAYJIO),

COOTHECCHHBIX ¢ HHAUKATOPAMHU JOCTHKCHUA KOMHETGHHI/Iﬁ

Taoaunma 1
Kon mo ®I'OC NuaukaTopsl 10CTHKEHUSA Ilnanupyembie pe3yabTarThl
o0yuyeHHsI N0  JUCHHIJIHHE
3YB)
IIpodeccnonaabHbIe
IIK-1 Cnoco6eH k [1K-1.1 YyactByet B pa3paboTke | 3HATB:
Y4acTHIO B cxem pazmernienus: O] B
. - BOTIPOCHI  HOPMHPOBaHUS
pa3paboTke cxem COOTBETCTBUH C TEXHOJIOTHEH
U OCHOBBI MIPOEKTHPOBAHUS,
pasmemenns OIT B MPOU3BOACTBA.
CTPOUTENBCTBA M AKCIUTyaTalllH
COOTBETCTBHUHM C
. 00BEKTOB CUCTEM
TEXHOJIOTUEH
ra30CHa0XeHUsI, BOJOCHA0KEHHUS
IIPOU3BO/ICTBA,
M BOJIOOTBEICHHUS OpraHHU3aIid
o0ecrnieunBaer
METPOJIOTHYECKOr0  o0ecreueHus
coOJTroJIcHHE i
TEXHOJIOTHYECKHUX MPOIIECCOB;
TEXHOJIOTUIECKUX
TapaMeTpoB 1 - MeToABbl  00paboTKH U
peKNUMOB aHanmuza  MH(pOPMAIUK 3
SKCITyatatnu PasIMYHBIX MCTOYHUKOB M 0a3

o0opyI0BaHUs Ha
BCEX CTaIUsIX

JaHHBIX, c6opa )51 aHajm3a

MCXOJTHBIX JIaHHEIX,
TPOU3BONCTBCHHOTO IPOM3BOJICTBA pacueToB
Hporecca. OCHOBHOTO OOOPYJOBAHUS, €T0




TUIOBBIX, TUVITAHOBBIX UCIIBITAHUSIX U
pEMOHTaX TEXHOJIOIMYECKOTO
000py10BaHus, MOHTaXHBIX,
HaJIaJJOYHBIX U ITYCKOBBIX paboTax.

yMeTh:

— OCHOBHBIC ~ HOPMAaTHBHO-
TEXHUYCCKHE JIOKYMEHTHI,
peraamMeHTUpyoIne BBIOOD
CXEeM, OCHOBHOI'O O0OpPYIOBaHHUS
00BEKTOB ra30CHa0KeHUs,
BOJIOCHAOXKEHUS u
BOJOOTBEICHHS,

- HpI/IMeHSITB, HOJ'Iy‘-IeHHBIe
3HAHUS B obJracTu
OCYIICCTBIICHUSI HAA30pa IMIpH
MOHTaX€e u IKCIUTyaTaIlH
00BEKTOB ra3ocHa0OXeHHUS,
BOJIOCHA0KEHHS u
BOOOOTBCACHUS U OpFaHI/I?;aIlI/II/I
METPOJIOTHYECKOro  00eCIeYeHuUs
TEXHOJOTHYECKUX IIPOLIECCOB
ra3ocHaOXeHHs1, BOJOCHAOKEHUS
u BOJIOOTBEICHUS c
ob0ecreueHEM COOJTIOACHUS
DKOJIOTMYECKOH 0€e30IacHOCTH M
DKO3AIIUTHBIX  MEPOIPHUATHH U
MEPOIIPUATHIA IO  DHEPro- H
pecypcocOepeKeHHUIO.

BJIAJAETh:

- NEPBUYHBIMHU HaBbIKAMU B
00JIaCTH €CTECTBEHHOHAYYHBIX H
TEXHUYECKUX HayK,
COBPEMCHHBIMHA METOoJaMM
TIOCTAHOBKH Y PEIICHUS 33/1a4;

— HaBbIKAMH  BBIOOpa U
OCHOBaHUSA cXeM 00BEKTOB
ra3oCcHa0KeHHUsI, BOIOCHAOKEHNS 1
BOJIOOTBEIEHHS 51 1704
METPOJIOTUIECKOTO 00ECIICUSHHSI.

Ob6menpodeccnoHalbHbIE

OIIK-3 Cnocoben
JIEMOHCTPHPOBATH
MIPUMEHEHUE
OCHOBHEIX CITOCOOOB
MOJTyYeHUs,
npeoOpazoBaHms,
TpaHCIIOPTa U

OIIK-3.1. lemoHCcTpHpYyET
MMOHWMaHNE OCHOBHBIX 3aKOHOB
JIBYDKEHUS JKUAKOCTH U Ta3a;
OIIK-3.2. [IpuMeHsieT 3HaHus
OCHOB T'HJIPOT'a30JUHAMUKH JIJIS
pacyeToB TEIIOTEXHUIECKUX
YCTAHOBOK M CHUCTEM;




HCTOJIb30BAHUS OIIK-3.6. [leMmoHCTpUpYET
TCILJIOTHI B IIOHUMAaHHUEC OCHOBHBIX 3aKOHOB U
TEIUIOTEXHUUYECKUX CHoco00B MepeHoca TeraoThl U
YCTaHOBKax U MacChl;

CHUCTeMax

4. O0beM TMCHUILIMHBI M BUIbI Y4eOHOUM padoThI

Taoauna 2
Bcero
4acos/3.e. Cemectpel
Buna yueOHoii padboThl 3 9
(010110 $1010] (01010] 300
KonrakTHas padora (Bcero) 60/1,7 14/0,4 60/1,7 | 14/0,4
B toMm uncne:
Jlexuuu 24/0,7 8/0,22 24/0,7 | 8/0,22
[TpakTHYeCKHE 3aHATHUS 36/1,0 6/0,17 36/1,0 | 6/0,17
CamocTosiTe;IbHasi paboTa (Bcero) 84/2,3 | 130/3,5 | 84/2,3 | 130/3,5
B Tom uucine:
PacuerHo-rpadguueckue padboThI 30/0,8 58/1,6 30/0,8 | 58/1,6
U (unu) opyeue 6uovi camocmosmenvHol pabomoi:
[ToaroToBKa K MPaKTHYECKUM 3aHATHIM 18/0,5 36/1,0 18/0,5 | 36/1,0
[ToaroToBka K 3a4ety 36/1,0 36/1,0 36/1,0 | 36/1,0
Bujg otueTHOCTH 3a4eT 3auer 3a4eT 3a4eT
O6mas Tpynoemkocts | BCEI'O B yacax 144 144 144 144
JUCHHMILINHBI BCET' O B 3a4./enmHHALIAX 4 4 4 4
5.1.Pa3nennl IMCHUILIMHBI H BUABI 3aHATHH
Taoauna 3
Yacnol
Ne HauMeHnoBaHue pa3jaena Hact Hacer NPaKTHYECKUX Bcero
pas3a pa ec
JEKIIUOHHbBIX J'laﬁOpaTOp]—[])IX
n/n JUCHMIJIMHBLI TI0 ceMecTpam - sansTHi (ceMHUHAPCKNX) 4acoB
3aHATHH
0P0 | 30 | OPO | 30 | ODPO | 390 | ODPO | 390
I'a3zoBEIE ceTH.

1 | 3ammra ra3onpoBoIOB OT 2 2
KOPPO3UH. ) 5
[Totpebnenue rasa.

2 | I'mapaBnnyeckuil pacuer 2 6 8
ra3oBBIX CETEH.

3 | l'a3operynsTopHbIe MyHKTHI. 2 4 6
[TpoMBIIIEHHBIE CUCTEMBI 1 1 2

4 2 4 6
ra3ocHa0XKeHUs.

5 TeopeTnyeckre OCHOBBI 5 6 8
COKHUTaHUs ra3a.

2 1 2

5 Bocmramenenue u 3aKATaHueE. 5 4 5
PacnipocTpanenue miaMeHu.

7 Cokuranue rasa. i} 4 1 4 1 6 9
["a3oropenoynbie yCTPOHCTBA.




["a3oBoe 00OpymOBaHME
8 | IPOMBILUIEHHBIX U 2 4 6
KOMMYHAJIBHBIX NPEIIPUATHH.
9 CucreMbl 1 OCHOBHBIE CXEMBI 4 4 6
BOJIOCHAOKEHUSI. ) n 5
10 OCHOBHBIE CXEMBI U CUCTEMBI 5 4 6
BOJOOTBEICHUS.
NUTOI'O: 24 8 48 4 72 12
5.2. JIeKIIMOHHBIE 3aHATHSA
Taoauna 4
Ne HaumeHoBaHue pa3jie/ioB Conep:xanue pa3aena
n/n JTUCIUTIIINHBI
1 2 3

1 I"a3oBble ceTH. Knaccugukarus razonpoBosoB. Y CTpoiCTBO Ia30lpoBOJIOB,
3aiuTa ra3onpoBooB OT TpyOBI AJIsi Ta30MPOBOJIOB M 3alOpHBIE YCTPOHCTBA. Bubl
KOPPO3HH. KOPpO3UH M 3allUTa ra3olnpoBOJOB OT IIOYBEHHON KOPPO3HUU

1 OJTY)KIAIONINX TOKOB.

2 ITorpebnenue rasa. Knaccugukanus mnorpeOuteneil rasa. PacueTHblil pacxon
I'mppaBinueckuii pacyer ra3a. [lorepu naBiieHMs NIpU IBMKEHUU Ia3a U ONPEICIICHHUE
ra3oBbIX CETEH. IIOTEPH JABJICHUS B Ia30IIPOBOAX.

3 I"azoperynsaTopHble IyHKTHI. ["a3operynaTopHble YHKTHI U YCTAHOBKH, TEXHOJIOTMYECKHE
cxeMsbl. Perynsaropsl naBinenus rasa. BeriomorarenbHoe
ob6opynoanue I'PIT u 'PY, usmepenue u yuer pacxoja rasa.

4 [IpoMbliIEeHHBIE CHCTEMBI YCTpoHCTBO NPOMBILIIEHHBIX CHUCTEM Ta30CHA0KEHUs, HX
ra30CcHa0XeHHUs. KJaccupukaus. OnHo- U JBYXCTYIIEHYaTbIE

IIPOMBIIIJIEHHBIE CUCTEMbI ra30CHA0KEHUSI.

5 TeopeTnueckne OCHOBBI Crexuomerpuueckoe yYpaBHEHHE TOpPEHUS rasa.

CKUTaHMS Tasa. Teopernueckoe KoiauuecTBO Bozayxa. KoadduuneHTs
u30bITKa BO3AyXa M ToIUIMBA. [IpOXyKTHI cropaHusi rasa.
TemnepaTtypa, KHHETHKAa XUMHUYECKUX PEAKINI TOPEHMUSL.

6 BocnuiameHeHne u 3aXuraHue. Bocnnamenenue u 3axuranue: oOre NoJ0KeHHUS.

PacnipocTpanenue miameHu. CamMoBoCIJIaMEHEHHE  Ta30BBIX CMECEd W TpaHUIB
CaMOBOCIUIAMEHEHUH. Lennoe CaMOBOCIIJIAMEHEHHE.
3axkuranue  roprouyeil  razooil  cmecu.  CkopocThb
pacrpocTpaHeHHs IulaMeHH. BnusHue (Qpu3nko-XUMHUYEeCKUX
(aKkTOpOB Ha CKOPOCTh PacpOCTPaHEHUs IJIAMEHHU.

7 Cokuranue rasa. QakenpbHOEe u OecraMeHHoe TopeHue. KuHernueckwii,
["azoropenoynslie yCcTpoONCTBA. T y3MOHHBIH U MPOMEXYTOUHBIM MPHUHILMIIBI CKUTAHUS

razoB. CmeceoOpazoBanue. duznueckas KapTUHA TOPEHHS
OYH3E€HOBCKOTO IUIaMEHU. BiusHHEe HEKOTOphIX (U3HKO-
XUMUYECKUX  (aKTOPOB HA  yCTOWYMBOCTH  TOpPEHHUS.
["a3oropenoynble  ycTpoWCTBa: OCHOBHbIE TEPMHUHBI H
onpenenenusi. OcHOBHbIE (DYHKIIMM U DJIEMEHTHI T'OPEJIOK,
KJaccupukanus H oOIMe TEeXHUYeCKHue TpeOoBaHUs K
ra30BbIM I'OPEJIKAM.

8 l"azoBoe obopynoBanue | OCOOEHHOCTH WCIIOIB30BAHUS Ta30BOTO TOTUIMBA B
IIPOMBIIITIEHHBIX U | KOTEJbHBIX. BIOOp ra3oropenoyHbIx YCTPOUCTB U UX

KOMMYHAJIBHBIX TPEAIPUITHH.

YCTaHOBKA Ha OTOMMUTCIIbHBIX KOTJIaX. CxeMbI 00BSI30YHBIX
Ta30IIPpOBOJAOB HAa KOTJIaX U B IICYUAX.




CucreMbl U OCHOBHBIE CXEMBI
BOJIOCHAOXKEHUS.

Knaccudukammst cuctem BomocHaOxeHus. Hopmbel  u
rpaduku BomomnoTpebneHus. Bomo3zabopHble cOOpyKeHUs.
[TonsiTie o0 Hamope B BOJOHANMOPHBIX TpyOax. CBolicTBa
MPUPOJIHBIX BOJ U METOAbl UX OYUCTKU. OCBETIIEHUE BOJIBI.
OrnpecHenre MUTbeBOM BOJbI. O0Oe33apakMBaHUE MUTHEBOU
BoAbl. TpaccupoBka BoAompoBoaHOW ceru. HasHauenue
PEryIUpYIOIUX  €MKOCcTei.  MeTonsl  ompeneieHus
BMECTHUMOCTH BOJOHANOPHBIX OallleH M pe3epByapoB.
Omnpenenenue BbICOTHI BOJOHAMOpHON OamHu. CuCTEMbI
OOBEAMHEHHOTO M  pa3[elbHOIO TIOpoja U  KPYIHBIX
MPOMBIIIICHHBIX MPEeanpusITHii. MeToabl BOJOMOATOTOBKH.

[ToBTOPHO-000POTHBIE CUCTEMBI IIPOMBIIIJIEHHOTO
BOZIOCHAOXEHHUS.
10 | OcHOBHBIE CXEMBI U CUCTEMBI Crounsle BoAbsl M uX Kiaccupukanus. CxemMbl HapyKHBIX
BOJOOTBE/ICHHUSI. ceTedl BOJOOTBEACHUS M HUX OCHOBHBIE 3JIEMEHTHl. Hopmbl
BOZI00TBeIeHUs. OCHOBBI THIPABIMYECKOTO pacyeTa CeTe
BOJOOTBEIEHUs. THUNbl HACOCHBIX CTAaHUMH U HUX
obopynoBanue. Kananuzamuonnele Hacockl.  OuucTka
cTouHbIX BOA. CocTaB OBITOBBIX M CTOYHBIX BOJ. MeETOMbI
OUMCTKHU CTOYHBIX BOJ. MexaHnyeckass OYHMCTKAa CTOYHBIX
Boa. CoopyxkeHus s oOpabOTKM Ocagka CTOYHBIX BOJ.
buonorunueckast ouncrka ctouHbix Boja. CocTaB M CBOWCTBA
MIPOU3BOJICTBEHHBIX CTOYHBIX BOJ. Onpenenenue
HEOOXOIUMOM  CTENEHM OYMUCTKH  MPOU3BOACTBEHHBIX
cTouHbIX BOA. CnocoObl OYMCTKH MPOM3BOACTBEHHBIX
CTOYHBIX BOJ: MEXaHHWYECKas, XWUMHUYECKas, (U3ZUKO-
xumuueckasd. CrocoObl  OYHMCTKM  MPOHM3BOICTBEHHBIX
CTOYHBIX BOJI: OMOJIOTHYECKasl U TITyOOKasl.
5.3. JlabopaTopHble 3aHATHUS (HE IPEAYCMOTPEHBI)
Tabumna S
HaumenoBanue pasaena
Ne ni/m P HaunmenoBanue 1a60paTopHbIX padoT
AUCHMILINHBI
5.4. IllpakTnyecKkue (ceMUHAPCKHE) 3aHATHSA
Tabéamnna 6
Ne HaumenoBanue pasnena Coaep:xanue pasaesa
/i AUCHHUILIMHBI
1 [IpombIlIIIEHHBIE CHCTEMBI VYerpoiicTBo MIPOMBIIUIEHHBIX CUCTEM
ra30CHA0KECHHSI. ra30CHA0KECHHSI.
2 I"a3oBoe o0opynoBanue Bcenomoratensnoe o6opynoBanue I'PIT u I'PY,
MIPOMBILIIIEHHBIX U KOMMYHaJIbHBIX MU3MEpPEHUE U YUET Pacxo/ia rasa.
MPEATPUITHI.
3 CxeMbl 0OBSI30YHBIX ra30MPOBO/IOB. Buel koppo3uu 1 3amura ra3onpoBoJI0B OT
["a3oBoe 000pynOBaHNE KOTENbHBIX. MTOYBEHHOMN KOPPO3HH U OJIYKJAIOUINX TOKOB.




4 ABTOMAaTH3AIUA CUCTEM Knaccudukanmust morpeduteneit raza. PacuerHbrit
razocHaOxeHus. Bo3gyxooOmeH B pacxof rasa.
KOTEJIbHOIA.
5 BonocHaOxxeHne  NpPOMBIIUIEHHBIX CBolicTBa IPUPOJIHBIX BOJ U METO/bI UX OUMCTKH.
NPEINPUSITHH. Ocgetyienue BoJibl. OnpecHeHUE MUTHEBOM BO/IBI.
6 CucreMbl ¥ OCHOBHBIE  CXEMBI TpaccupoBka BogonpoBoaHOM cetu. HazHaueHne
BOJIOCHA0KEHMSI. PEryIUPYIOIIHMX eMKOCTEH. MeToabl onpeecHus
BMECTUMOCTH BOJOHATIOPHBIX OAllleH U
pe3epByapoB.
7 [ToBTOPHO-000POTHBIE CUCTEMBI TIPOMBIILICHHOT'O
BOJIOCHAOKCHUS.
8 OCHOBHBIC CXEMbI U  CHCTEMEI Tumsl HACOCHBIX CTAHIIMNA U UX 000PYIOBaHUE.
BOJIOOTBEICHMUSI. Kananu3anyuoHHBIC HACOCHL.
6. CamocTosiTe/ibHAsE padoTa CTYJAEHTOB MO JUCIUITUHE
6.1 Bonpocsl Aj1s caMOCTOSITEILHOTO U3yYeHUsI
Ne
w/n TeMbl 17151 CAMOCTOSITEILHOT0 U3Y4YeHHs
1 CKBaXHMHEI JUIs1 JJOOBIYH Ta3a.
EcTecTBeHHbIE M HCKYCCTBEHHBIE MTO/I3€MHbIE XPAHWIUIIA Ta30B.
9 [lepeceyenue ra3omnpoBogamMu €CTECTBEHHBIX U MCKYCCTBEHHBIX MpEnsATCTBUM. ['a30mpoBO/IbI,
000py/IOBaHUE U YCTPOICTBA HA HUX.
3 3amuTa MOA3EMHBIX Ta30MPOBOJOB OT TOYBEHHOW KOPPO3UM U ONYKIAOIIMX TOKOB.
Omnpenenenre KOPPO3MOHHON OMACHOCTU IPYHTOB.
4 | HepaBHnomepHocTu noTpeOaeHus ra3za.llotepu naBnenus raza npu JBUKEHUN
5 Mectable  conpotuBieHus. OcHOBHOe M BcromorarenbHoe — oOopyamoBanue  ['PIT
OTEYECTBEHHOT'O U 3apY0EKHOTO MPOU3BOJICTBA.
6 Xumu4deckasi OJIHOTa CrOpaHus ra30BOro TorianBa. CaMOBOCIIIaMEHSIEMOCTh Ta30BO3IYIITHBIX
cMmeceil. MeToIpl 3aKUraHus ra30BbIX CMECEH.
7 OU3NKO-XUMHUUYECKHE (PAaKTOPBI, BIUSIOIIME HA MPOIIECC TOPEHHUS Ta30B.
Bunsl 1udy3noHHBIX ropenok.
8 BayrpugomoBsie razonpoBonbl. KomMMyHanbHBIE Ta30Bble MPHUOOPHI OTEYECTBEHHOTO U
MMIIOPTHOTO MPOU3BOJICTBA.
9 TpancnopTupoBKa CKUKEHHBIX YTIIEBOJIOPOAHBIX ra30B. [Ipon3BoACTBO ra300MacHbIX padoT.
10 Mepsl 110 NPEOTBPAIICHUIO O0pa30BaHUA W JUKBUIAIUS KOHACHCATHBIX W THUIPATHBIX

POOOK.

6.2 [IpumepHasi TeMATHKA pacuyeTHO-rpaduuecKoil padoThl

B pa3pabotky pacueTrHo-rpaduueckoil paboThl BXOJUT pacdyeT CHUCTEMBbl ra30CHA0KEHUs,
BOJIOCHA0KEHUS M BOJIOOTBEICHUS IIPOMBIIIUIEHHOTO TIPETTPHUSITHSL.

B paboTe m0mKHBI OBITH peIIeHb! CIAeYIOIINEe BOIPOCHL: ONpeAeIeHNne TeIUIOTBOPHOCTH U
IUIOTHOCTH Ta3a; OIpeAelIeHHe OO0BEeMOB pacxoja Tas3a, BBIOOP CXEMbl TPOKIAIKH U
THJIPaBIMYECKUN  pacyeT Tra3oNpoBOJOB; OIpeleleHue HeoOXoauMoro oobema  BOJBI,
THPABINYECKUIl pacdeT BOAONPOBOJAA, BHIOOP MUTATENFHOTO HACOCA; OINpelelieHHe o0beMa
CTOYHBIX BOJI, TUAPABINYECKUN pacyeT TpyO CHUCTEM BOJOOTBECHHUS.




PacuerHo-Tpaduueckass paboTa IOKHA BKIOYATh TIpadUUecKyl0 4acTb, Ha KOTOPOM
MOKa3bIBAIOTCS IIJIAH TEPPUTOPUM HPEINPUATHS, C HAHECEHUEM OCHOBHBIX CETE€H MpeanpusTHus,
pacyeTHBIE CXEMBI.

B pa3paborky pacueTrHo-rpaduueckoil paboThl BXOJUT pacdyeT CUCTEMbl ra30CHa0KEHUs,
BOJIOCHA0KEHUS U BOJIOOTBEICHUS IIPOMBIIUICHHOTO MPEAIPUSTHSL.

B pabore 10/1KHBI OBITh PELIEHBI CIEYIOIUE BOIPOCHI:

- OTIpe/IeTICHNE TETJIOTBOPHOCTH U TUIOTHOCTH Ta3a;

- ompezaeneHue o0BEMOB pacxoAa ras3a, BbIOOp CXeMbl NPOKIAJKU M TUAPABINYECKUN
pacyer ra3onpoBo/JIOB;

- OllpeJesieHue HeoOXOoIuMOoro odobema BOJIbl, THAPABINYECKUHA pacueT BOJONPOBOAA,
BbIOOp MUTATEILHOTO HACOCA;

- onpeaeneHue oObEMa CTOYHBIX BOJ, THAPABIMYECKMH pacyeT TpyO CUCTEM
BOJIOOTBE/ICHUSI.

PacuetHo-Tpaduueckas paboTa I0/DKHA BKIOYATh I'padUUecKyr0 4acTb, Ha KOTOPOM
MOKa3bIBAIOTCS IJIAH TEPPUTOPUH TPEANPHUATHS, C HAHECEHHEM OCHOBHBIX CETEH MpeanpusTHs,
pacyeTHbIE CXEMBI.

Jluteparypa: «["a3ocHabkeHHe pailoHa TOPOIa», METOIUUECKHUE YKa3aHUs K BBHIMOJHEHUIO
KypCOBOTI'O MPOEKTA JJIsl CTYIEHTOB CHEeLUaNbHOCTU «Termiora3ocHa0keHue ¥ BEHTUIIALMS,

I'.A. Cadponos, I'po3nsrii. — 1986, 34.

O6pa3sen 3agaHus HA pacyeTHO-TpagHUYeCcKyI0 padoTy

T'PO3SHEHCKHI TOCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKHUI
YHUBEPCUTET
uM. akagemuka M./, MMIJIHOHIOUKOBA

CTPOUTEJIbHBbIA ®AKYJbTET
KA®EJPA: «(QYHTI»
3AJAHHUE
Ha pacueTHO-TpadUuecKyro padoTy
1o aucuuIuinHe «CHCTeMbl ra30CHa0KeH!sl, BOJIOCHA0KEHUS M BOJIOOTBECHUS»
PI'P He nmoJie:kuT paccMoOTpeHuIo 6e3 3a1aHus
1. CryneHt rpynmsl Bapuant
2. [1nan TeppuTopuun npeanpusThs (COrIaCHO BapHUaHTa)
O0bem padoThI:
1. T'paduueckas yacTb BbIIIOJHAETCS Ha ucTe popmara A2-A3
2. PacueTHo-nosICHUTENbHAS 3amKcka opopmisieTcs Ha nucte popmara A4 (tupudr 14,
Times New Roman, uaTtepBai moyryTopHslii), oobem 10-15 muctos.
O6mwem rpaduyeckoit yacTu
1. Ilnan npeanpusitus paitiona M 1:10000 niu M 1:5000
2. PacuerHble cxembl ceTel.
3. Ilnan y3na cucrem ra3zocHa0XeHUs MM BOAOCHA0KeHus (110 BeIOOpPY cTyneHTa)M 1:20 M
1:50.
4. Cnemnudukarus U yCI0BHbIE 0003HAYCHUS.
OcHoBHas nuTeparypa:
1. Ta3ocuHaGxkenue : yued. mocobue aiis cTya. Beicil. yued. 3aBeaeHuit / O.H. OproxaHoB,
B.A. XKuna, A.W. [InyxuukoB. — M.: U3natensckuii neHTp «Axanemus», 2008. — 448 c.
2. Wonwmn A.A. - «["azocHaOxenue», M., Ctpoiu3aar., 1989r.
3. CHull 42-01-2002 «I"a3opacnpeaeauTeabHbIe CUCTEMbD
4. CHull 2.04.08-87 «I"a30cHabxkeHnE»

3ammura UTP nasHauaercs




PykoBoanTesnn padorsl /C.!A. Mycaes/
Pabora Bbi1aHa « » r.

6.3 YuedHo - MeToquYeCcKOe ofecrevyeHne 1151 CAMOCTOSITeJIbHOM PadoThI

. Kaszumos K.I'. 'a30B0e 000pynoBaHue MPOMBIIIICHHBIX MPEANPUATUHN. Y CTPOHCTBO U
IKCIUTyaTarus [DnekTpoHHbii pecypc]: cnpaBounuk/ Kssumos K.I'., I'yceB B.E.—
DnekTpoH. TekcToBble nanubie.— M.: DHAC, 2011.— 238 c.— Pexum nocryma:
http://www.iprbookshop.ru/4341.html.— 5BC «IPRbooks»

. Bepmmnosuu B.A. Cetu razonorpe0ieHus KOTENbHBIX [ DJIEKTPOHHBINA pecypc]: yueOHoe
nocobue/ Bepummioud B.A.— DnekTpoH. TeKcToBBIe JaHHbIe.— MockBa: UHppa-
Nnxenepus, 2018.— 348 ¢.— Pexum noctyma: http://www.iprbookshop.ru/78235.html.—
9BbC «IPRbooks»

. Munkuna C.A. TennoBoi 1 adpoJMHAMAYECKUN pacyeThl KOTEIbHBIX arperaToB
[DnexTpoHHBIH pecypc]: yueOHoe mocobue/ MunkuHa C.A.— DIEeKTPOH. TEKCTOBBIE
nannbie.— Camapa: CamapcKuid rocyapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIIbHBIN
yauBepeuteT, ObC ACB, 2013.— 104 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/20485.html.— 3BbC «IPRbooks»

. ABmronuH E.I'. UcTOYHHUKY U cuCTEMBI TeIUIOCHAOXKEHUS. TenIoBbIe CETH U TEIUIOBBIE

MYHKTHI [ DNEeKTpOHHBIN pecypc]: yueonuk/ ABaroHuH E.I'.— DleKTpoH. TeKCTOBBIE
naHHbie.— MockBa, Bonorna: Madpa-Umxenepus, 2019.— 300 ¢.— Pexxum ngocryma:
http://www.iprbookshop.ru/86595.html.— DBC «IPRbooks»

. Boponun A.M. CoBpemeHHbIe P0OIEMBI TEIIOIa30CHA0KEHNS HACEIIEHHBIX MECT U
peanpusTHiA [ DNeKTpOHHBIN pecypc]: yueOHoe mocodue (Kypc aekmuii)/ Boponnn A.U.—
OneKTpoH. TeKCToBbIE NaHHble.— CtaBponoins: CeBepo-KaBkasckuil (penepanbHblii
yauBepeuteT, 2014.— 199 ¢.— Pexxum gocryma: http://www.iprbookshop.ru/63223 . html.—
3BC «IPRbooks»

. Pacuder ropenust TormBa [ DIE€KTPOHHBIN PECYPC]: METOIUYECKNE YKa3aHUS K
MPAKTHYECKUM 3aHATHUSIM 110 KypcaM «Teopust ropeHus», « TeriosHepreTuka
METAJITYPrUYECKOT0 MPOU3BOACTBA», «DU3NKO-XUMHUUYECKUE TIPOLIECCH B
TEIUI0AHEpreTHKe» HanpasiieHus «TemnosHepreTuka u temiorexuukay/ Kopmmkos B./1.,
ManyxkoBckas T.I'., Ap3amacueB A.I'. — DneKTpoH. TEKCTOBbIE TaHHbIE.— JIMmenk:
Jlumenkuii rocyrapcTBeHHBIN TexHIUeckuil yausepcuret, ObC ACB, 2014.— 34 ¢.—
Pexxum noctyna: http://www.iprbookshop.ru/57612.html.— 3bC «IPRbooks»

NnromoB H.Sl. ®Pusnko-XxMMHUYECKHE OCHOBBI TOpeHHUs [ODJIEKTPOHHBIN pecypce]:
yuebHo-MeTomdeckoe nocodue/ Mimomon H.S., Bnacoa JI.II.— DnekTpoH. TEKCTOBbIE
JaHHBIC.— HoBocubupck: Cubupckuii roCy/1apCTBEHHBIN YHHUBEPCUTET
TeJeKOMMYHHUKanmii u  wmHbopmaTtmku, 2017.— 58 c— Pexum nmocryma:
http://www.iprbookshop.ru/78150.html.— 3BC «IPRbooks»

. TemnorazocHa0xeHnE HACETCHHBIX MECT U IPEANPHUATHN [ DIEKTPOHHBIN pecypc]:
yueOHoe mocoOue Il CTYIeHTOB 2-4 KypcoB OakanaBpuara HanpasineHuit 13.03.01
«Tennosneprerrka u Termiorexuuka», 07.03.04 «I'pagoctpoutensctro», 08.03.01
«CTpouTenscTBO» U MarucTpanToB HanpasieHuil 13.04.01 «Temnosneprerrka u
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10
11
12
13
14
15
16

teruiotexaukay, 07.04.04 «'pagoctpoutensctoy, 08.04.01 «CtpourenscTBoy» Bcex hopm
00ydeHus1/ — DIEKTPOH. TEKCTOBBIE JaHHbIe.— Boponex: BopoHexckuit
rOCYIapCTBEHHBIN apXUTEKTYypHO-CTpOUTENbHBIN YHUBepcuTeT, D6C ACB, 2017.— 89
¢.— Pexum noctyna: http:// www.iprbookshop.ru/72948. html.— 3bC «IPRbooks»

9. Yynnorckwuii C.M. ViydieHne kauecTBa MPUPOIHBIX BOJ [ DIIEKTPOHHBIN pecypc]:
yuebHoe mocooue/ UynHoBckuit C.M.— DJIEKTpOH. TEKCTOBBIC JaHHBIE.— MOCKBa:
Nudpa-Unxkenepus, 2017.— 184 ¢.— Pexxum nocrymna:
http://www.iprbookshop.ru/69017.html.— 3BbC «IPRbooks»

10. Yupkosa E.U. Cuctembl BogoCHAOKEHHSI ¥ BOJIOOTBEICHHS [ DIEKTPOHHBIN pecypc]:
yuaeOHoe nmocobue/ Yupkopa E.M1.— DnekTpoH. TekcToBble qaHHbie.— CaHkT-IleTepOypr:
Cankr-IleTepOyprckuii Tocy1apCTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBI YHUBEPCUTET,
9BbC ACB, 2018.— 267 c.— Pexum goctyna: http://www.iprbookshop.ru/86433.html.—
9bC «IPRbooks»

11. I'a3ocHabxeHme palioHa ropojia [ IeKTpOHHBIN pecypc]: yueoHoe mocooue/ H.A.
HoBomnammna [1 1p.].— DneKTpoH. TeKcToBbIe 1anHble.— Camapa: Camapckuit
rocyaapcTBeHHbIN TexHudeckuit yausepcuret, 9bC ACB, 2018.— 126 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/90469.html.— 9BC «IPRbooks

7. OnleHOYHBbIE CpeCTBA
7.1. Bompocsl K nepBoii py0ekHO aTTecTalun

. Kinaccudukanus razonpoBoios.

. YCTpOHCTBO Ta301POBOJIOB, TPYOBI IJIsl Ta30IPOBOIOB U 3aIIOPHBIE YCTPOUCTBA.

. Busibl Koppo3uu 1 3ammra ra3onpoBo/I0B OT HOYBEHHOIN KOPPO3UH U Oy KIAIOLIMX TOKOB.
. Knnaccudukanust morpebureneii rasa.

. PacueTHbIii pacxon rasa.

. IloTepu naBieHus Npy ABUKEHUU I'a3a U ONPEJEIICHHUE NTOTEPh AABICHUS B Ta30IIPOBOJIAX.
. 'a3operyaropHble yHKTBI U YCTAHOBKU, TEXHOJIOTUYECKUAE CXEMBI.

. Perynaropsl naBieHus rasa.

. BcnomorarensHoe o6opynoBanue ['PII u I'PY, usmepenue u yuer pacxona rasa.

. YCTpOMCTBO NPOMBIIITIEHHBIX CUCTEM ra30CHA0KEHUS, UX KJIaCCU(PHUKAIHS.
. OntHO- M IBYXCTYII€HUAThIE IPOMBIIIUIEHHBIE CUCTEMBI Ta30CHA0KEHUS.

. CrexroMeTpuuecKoe ypaBHEHHE FOPEHUS rasa.

. TeopeTnueckoe KOIUYECTBO BO3AYXa.

. Koapdunuents! n36pITKa BO31yXa U TOIUIMBA.

. IIpongykTh! cropanus rasa.

. TemnepaTtypa, KHHETHKAa XMMUYECKUX PEAKIUN TOPEHUSI.

17. BociuiaMeHEHHE U 3aKUTaHUE: OOILIME ITOJIOKEHHUS.

18.
19.
20.
21.
22.
23.
24,
25.

CamoBoOCITTaMEHEHHE Ta30BbIX CMECEN M TPAaHULIBI CAMOBOCILNIAMEHEHHS.

IlermHOE CaMOBOCILUIAMEHEHHE.

3akuraHve roproyer ra3oBoil CMECH.

CKopocCTh pacpoCTpaHEHUS INIAMEHHU.

Bnusinue ¢puznko-xuMuyeckux (pakTopoB Ha CKOPOCTh PaCpOCTPAHEHHUS TUIAMEHH.
dakenpHOE U OeCINIaMEHHOE FOpPEHHUE.

Kunernueckuii, tud¢y3noHHbIN U TPOMEKYTOUHBIN MPUHIUIIBI CKUTAHUS Ta30B.
CwmeceoOpa3oBaHue.



26. ®u3nyeckas KapTuHa ropeHus OYH3€HOBCKOT'O TJIAMEHH.

27. BnusiHME HEKOTOPBIX (PU3UKO-XUMHUYECKHUX (PaKTOPOB HA YCTOMYMBOCTH TOPEHHS.
28. I'a3oropenoyHble yCTPOWCTBA: OCHOBHBIE TEPMUHBI M OTPEICITICHUS.

29. OcHOBHBIC (YHKIIMM ¥ SJEMEHTHI TOPENOK, Kiaccu(puKaius W OOIMe TEXHUYECKHE
TpeOOBaHUS K Ta30BBIM TOPEIIKaM.

30. Oco0eHHOCTH UCIIOIB30BAHNUS Ta30BOT0 TOIUIMBA B KOTEIHHBIX.

31. Be160p ra3oropenoyHbIX YCTPOHCTB U UX YCTAaHOBKA HA OTONUTENBHBIX KOTIAX.
32. Cxembl 00BS30YHBIX Ta30MPOBOIOB HAa KOTJIAX U B IEYaXx.

33. Knaccudukamus cucreM BOJIOCHAOKEHUSI.

34. Hopwmpbl u rpaduiku BogOMmOTpeOICHUS.

35. Bogozabopusie coopyxenus. [loHsTHE 0 HAaNOpe B BOJOHAMIOPHBIX TPyOax.

7.2 Bonnpochl K0 BTOpOii py0e:KHOM aTTecTaluu

. CBoiicTBa IPUPOTHBIX BOJI U METOBI UX OUHUCTKH.

. OcBeTieHHE BOJBI.

. OnpecHeHne MUThEBOW BOJIBI.

. O6e33apakBaHUE TUTHEBON BOJIBI.

. TpaccupoBKka BOJOIIPOBOTHOM CETH.

. Ha3naueHue perynmpyrommux eMKOCTEH.

. MeTozp! onpeienieHuss BMECTUMOCTH BOJIOHATIOPHBIX OAallleH U pe3epByapoB.

. OnpenierieHre BEICOTHI BOJOHAIIOPHOM OalrHH.

. CucreMbl 00bEIMHEHHOTO U Pa3/I€IbHOTO TOpO/ia U KPYIMHBIX MPOMBIIUICHHBIX MPEANPUITHIA.
10. MeTo/1bI BOJOIIOATOTOBKH.

11. TToBTOpHO-000POTHBIE CHCTEMBI IPOMBIIINICHHOT'O BOJIOCHAOKECHHMSI.

12. CtouHbIe BOJBI M UX KJIacCU(DUKAITHS.

13. CxeMbl HapyKHBIX CETEH BOAOOTBEACHUS U UX OCHOBHBIE 3JIEMEHTHI.

14.Hopmbl BO1OOTBEIEHUSI.

15. OcHOBBI THIPABIMYECKOTO pacyeTa CeTeil BOJI0OTBEICHUSI.

16. Turbl HACOCHBIX CTAHIIMK U UX 000PYIOBaHHE.

17. KananuzannoHHbIE HACOCHI.

18. OuncTka CTOYHBIX BOJI.

19. CocraB OBITOBBIX M CTOUHBIX BOJI.

20. MeToabl OYUCTKHA CTOYHBIX BOJI.

21. MexaHn4eckast O4MCTKa CTOUHBIX BOJI.

22. CoopyxeHus UIsl 00pabOTKH OCaJKa CTOYHBIX BOJI.

23. buonoruyeckasi O4MCTKA CTOYHBIX BOJI.

24. CocTaB ¥ CBOWCTBA MPOM3BOACTBEHHBIX CTOYHBIX BOJ. OmpezeneHue HEOOXOIUMOW CTETICHU
OUYMCTKHU MPOU3BOJCTBEHHBIX CTOUYHBIX BOJ.

25. CrnocoObl OYHCTKM TIPOU3BOJCTBCHHBIX CTOYHBIX BOJ: MEXaHUYECKas, XUMHUYECKas,
buznKoxuMHYeckas, Ouogorudyeckas u riyookas (J0OOUHCTKa).
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7.2. Bompochl K 3K3aMeHy No aucuuiuvinHe «CHcTeMbl ra3oCcHa0:KeHUs,
BOJIOCHA0KeHHUS U BOJT0OTBEICHU»

1. Kimaccudukanus ra3onpoBoioB.

2. YCcTpOHCTBO Ta30IPOBOJOB, TPYOBI Il Ta30IPOBOIOB U 3alIOPHBIE YCTPOUCTBA.

3. Buasl Koppo3uu U 3al1yTa ra3omnpoBo0B OT MOYBEHHONW KOPPO3UHU U OTyKIAI0IIUX TOKOB.
4. Knaccugukanus notpedureneit raza.

5. PacueTHbIl pacxon rasa.



6. [Torepu naBneHUs Mpu ABMKCHUHU Ta3a U ONPE/IEIICHNE TIOTePh NaBICHUS B Ta30MPOBOAX.
7. I'a30perynaropHble MyHKTHI U YCTAHOBKH, TEXHOJIOTMYECKHUE CXEMBI.
8. Perynarops! naBineHus rasa.
9. BcnomoratenpHoe obopynoBanue ['PIT u I'PY, usmepenue u yuer pacxoja rasa.
10. YcTpolicTBO MPOMBIIIUICHHBIX CUCTEM TFa30CHA0KEHMS, UX Kiaccu(uKarmsi.
11. OnHo- ¥ ABYXCTYIEHYaThle MPOMBIIIICHHBIE CUCTEMbI TA30CHA0KEHHUS.
12. CrexuomeTpuuecKkoe ypaBHEHHE TOPEHUs ras3a.
13. TeopeTnyueckoe KOJIMYECTBO BO3AYyXa.
14. Koaddunments! n30bITKA BO3LyXa U TOIUIMBA.
15. IIpoaykThl cropanus rasa.
16. Temnieparypa, KHHETHKA XUMUYECKUX PEAKIMI FrOpEHUSI.
17. BocrimameHeHE U 3aKUTaHKE: 00IMe TTOJI0KEHUS.
18. CamoBocCIIIaMEHEHNE Ta30BBIX CMECEN U T'PaHUIIbl CAMOBOCIUIAMEHEHUS.
19. LlemHOE caMOBOCILIaAMEHEHHE.
20. 3axkuranue roproyueil ra30BoM CMeCH.
21. CKopoCTb pacnpoCTpaHEeHHUS TIJIAMEHH.
22. Bnustaue Gpu3uKo-XuMU4ecKnX (PakKTOpPOB HA CKOPOCTh PaCIPOCTPAaHEHUS TUIAMEHHU.
23. dakenbHOE U OECTIIAMEHHOE TOPEHHE.
24. Kunetnueckuil, 1M(PpQPy3MOHHBIN U TPOMEKYTOUHBIN PUHIUIIBI COKUTAHUS Ta30B.
25. CmeceoOpa3oBaHue.
26. dusnueckasi KapTUHA TOPEHUs OYH3EHOBCKOI'O IUIAMEHHU.
27. BnusiHue HEKOTOPBIX (PU3UKO-XMMHYECKHUX (PaKTOPOB Ha YCTOWYUBOCTH FTOPEHUSI.
28. ['azoropenioyHbie yCTPONUCTBA: OCHOBHBIE TEPMHUHBI U OTIPE/ICTICHUSI.
29. OcHoBHBIE (YHKIIMU M DIIEMEHTHl TOPENOK, Kiaccu(UKalus U OO0IIhe TEXHUYECKHE
TpeOOBaHMS K Ta30BbIM TOPEJIKaM.
30. OcoO6EHHOCTH MCTIONBb30BAHMSI TA30BOT0 TOIUIMBA B KOTEIbHBIX.
31. Bb160op ra3oropeniouHbIx yCTPOMCTB U MX YCTAaHOBKA HA OTOMHUTEIILHBIX KOTJIAX.
32. Cxembl 0OBA30YHBIX TA30IIPOBOIOB HA KOTJIAX U B MEYaX.
33. Kimaccudukanus cucteM BOIOCHAOKCHHUS.
34. Hopwmsbl u rpaduku BOAONOTPEOICHUSI.
35. Bono3zabopusle coopyxeHus. [ToHsTre o Harope B BOAOHAIOPHBIX TpyOax.
36. CBoiicTBa MPUPOJHBIX BOJ M METOABI X OUUCTKHU.
37. OcBeTiieHNE BOJBI.
38. OnpecHeHue MUTHEBON BOJBI.
39. O6e33apakuBaHNEe TUTHEBOW BOJIBI.
40. TpaccupoBKa BOAOIIPOBOIHON CETH.
41. Ha3zHaueHue peryaupyromux eMKoCTeH.
42. Metoapl onpeieNIeHUs] BMECTUMOCTH BOJIOHAIOPHBIX OAIlleH U pe3epByapoB.
43. OmpenesieHue BEICOTHI BOJIOHATTOPHOW OAIITHH.
44. CucteMbl 00BEIMHEHHOTO U Pa3eIbHOTO TOPOJia U KPYIMHBIX MPOMBIIUICHHBIX MPEATPUSITHI.
45. MeTo bl BOJOTOATOTOBKH.
46. [ToBTOpHO-000POTHBIE CUCTEMBI TPOMBIIIIIEHHOT'O BOJJOCHAOKEHMSL.
47. CTouHbIC BOJIBI M X KJIacCU(DUKALIHSL.
48. CxeMbl HApYKHBIX CETEl BOJIOOTBECHUS M UX OCHOBHBIE DJIEMEHTHI.
49. HopMBI BOJIOOTBEICHUSI.
50. OcHOBBI THAPABINYECKOTO pacueTa ceTei BOJIOOTBEICHUSI.
51. Tunsl HACOCHBIX CTAHIIUNA U UX 00OPYJAOBAHHE.
52. KananuzanuoHHbIe HACOCHI.
53. OuncTKa CTOYHBIX BOJI.
54. CoctaB OBITOBBIX ¥ CTOYHBIX BOJI.
55. MeToabl OYMCTKHA CTOYHBIX BOJIL.
56. MexaHun4deckast O4MCTKA CTOUYHBIX BOJI.
57. CoopyxeHust 11t 00pabOTKH 0CaKa CTOYHBIX BOJI.



58. buosornueckasi O4MCTKA CTOYHBIX BOJI.

59. CocraB 1 cBOMCTBA MPOU3BOICTBEHHBIX CTOYHBIX BOJI.

60. OnpeneneHre HEOOXOAUMON CTETIEHW OYMCTKU HPOHM3BOJCTBEHHBIX CTOYHBIX BOJ. CrocoObI
OYUCTKH TPOM3BOJCTBCHHBIX CTOYHBIX BOJ: MEXaHHUYECKas, XUMHUYECKas, (PU3UKOXUMHUECKAs,
Ounonoruveckas u riryobokas (J004nCTKA).

OGpa3zen 6utera . . .
I'POZHEHCKHNU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKUU YHUBEPCUTET
M. akajgemuka M.Jl. MummoHImumKoBa

buner Ne 1
Juctumanza: CHcTeMbl 1a30CHA0KEeHHSI, BOJIOCHAOKCHHS 1
BOJIOOTBEJICHHS
@axynpreT: CTpouTenbHblil CrnennanbHocTh: TemnosHepreTuka u termorexuuka Cemecrp V
1. CrexmomeTpuueckoe ypaBHEHUE TOPEHUS Ta3a.
2. OcoOEHHOCTH HCIIOIb30BaHUS ra3a B KOTCIIbHBIX.
3. 3agaya.

YTBepxkaato:

3aB. xadpenpoit «TT'B»

« » r.

Houent xadenpsr «TT' By C.U. MycaeB

7.4. Texkyuuii KOHTPOJIb
Bonpochl K IpakTHYeCKUM 3aHATUAM

OTHOIICHHE MApUUATBFHOTO JABJICHHUS COJIEPIKAIIErocsi B Ta3e BOJISHOTO mMapa K JIaBJICHUIO
HACBIILIEHHOIO 11apa IIPHU TOM ke TeMIEpaType Ha3bIBACTCS:

- OTHOCUTEIHLHOHN BIaKHOCTBIO

- YAEIbHOU BIIa’KHOCTBIO

- a0COIIOTHOM BJIAXKHOCTBIO

1. CnocoGHOCTh raza MPOBOIUTH TEIUIOTY (OCYIIECTBISATh MOJEKYISPHBINA MEPEHOC SHEPTUN)
Ha3bLIBACTCS:

- TEIUIOTBOPHOCTBIO I'a3

- TETUIONPOBOIHOCTBIO Ta3a

- TeIJIOEMKOCTBIO ra3a

3. K HCKyCCTBEHHBIM ra3zam HE OTHOCSITCS:

- IPUPOJIHBIN T'a3

- KOKCOBBIM T'a3

- TOMEHHBIH ra3

- TEHEpPaTOPHBIN ra3

4. Ilpouecc ynaneHus U3 ra3a napoB BOJIbl HA3bIBAETCS:

- OUHCTKA

- oJlopu3anus

- OcylIKa

5. MakcumanbHas TTyOMHA 3aJI05KE€HUs Ta30MPOBOIa T0JKHA ObITh HE MEHEE:
-1wm

-0,5M

-0.8m

6. I'PII — aro:

- Fa30peryaATOPHBIN ITYHKT



- Ta30paclpeaeIUTeNIbHBIA TyHKT

- ra3opacnpeieIuTeIbHOE MPEeANPUSITHE

7. Hanecenue U30J1IUH HA TPYOOIIPOBOI OTHOCUTCS K:

- aKTUBHOMH 3alIlTE

- 3JIEKTPOJIPECHAKHOM 3aILUTE

- IACCUBHOM 3aI1uTe

8. OTHOLIEHHE pacX0/1a ra3a 3a JaHHbIM MecALl K CPEIHEMECIYHOMY pacxoiy 3a IO

- 00bEeMHBII MOKa3aTesb

- KOO PHUIHUEHT CE30HHOH HEPAaBHOMEPHOCTH

-K03(pHUIHEHT MOTPeOICHUS

9. OTHOLIEHNE CEKYHAHOIO pacxo/ia ra3a K IUIOIIa Iy CEUYeHUs IOTOKa:

- cpeliHee 3HaYeHHe CKOPOCTH rasza

- Cpe/iHee 3HaYEHUE CKOPOCTHU 10 CEYEHMIO MOTOKA

- cpeliHee 3HaYeHHe CKOPOCTHU MOTOKA Ta3a

10. Xapaxkrep ABM>KEHUS T'a3a 3aBUCHT:

- OT COOTHOIICHHUS CUJI HHEPLIHH

- CHJI BHYTPEHHETO TPEHHUS B IOTOKE

- OT COOTHOIICHUS CUJI UHEPIIMH U CUJI BHYTPEHHETO TPEHHUS B MOTOKE

11. OnpenenuTs TEMIOTBOPHOCTH rasza (COTJIACHO BapHaHTY).

12. OnpenenuTh AMAMETp ra30MpoBo/a IPH pacxoe rasa 25 m°/gac u notepe nasnenus 0,4 Ia/m.
13 OnpenenuTts TOTEpHU AABIEHHS B ra30MpOBOAE MpHU pacxoje rasza 35 m%/gac u muamerpe 114
MM.

O0pasen 3a1a4u HA NPaKTHYeCKHe 3aHATHS

3anaua Nel

Ornpenenuth TEIIOTBOPHOCTH Ta3a (COriIacHO BapUAHTY).

3anaua Ne2

OnpenenuTs AuaMeTp Ta30IpoBOa PK pacxoje rasa 25 m3/uac u notepe aapienns 0,4 [Ta/m.
3anaua Ne3

OnpenenuTs MOTepH AaBJIEHHs B FA30IPOBOJIE IPHU Pacxojie rasa 35 m>/uac u nuameTpe 114 MM,



7.4. Kputepuu onleHNBAasi TeKylIe, py0e:KHOM U MPOMEKYTOUHOM aTTecTAlMU

Taoanua 7
I[nanupyemble pe3yabTaThl 0CBOEHUS Kpurtepun oneHuBaHus pe3yjbTaToB 00y4YeHUsI HaunMenoBanue
KOMIIETeHIMH OLICHOYHOI'0
meHee 41 0a10B 41-60 0aJs10B 61-80 0aJL10B 81-100 6a110B cpeacrea

(Hey1OBJIETBOPHUTEJIBLHO)

(Y10BJ1€TBOPUTEJIHHO)

(xopo1uo)

(oTJaM4HO)

OIIK-3. Cnioco0eH 1eMOHCTPUPOBATh MPUMEHEHNE OCHOBHBIX CIIOCOOOB MOJyYeHHUs, IPeoOpa3oBaHusl, TPAHCIOPTA U UCIIOJIb30BAHUS TEILUIOTHI B

TCINIOTCXHUYCCKHUX YCTAHOBKAX U CUCTCMAX.

3amadust g
PT'P, Bompock! k
MPaKTUIECKUM
paboram

3HATh: CdopmupoBanHbIe, CdopmupoBanHbIe
BOIIPOCHI  HOPMHUPOBAHHUA H  OCHOBBI HO COZIepIKaIine CHCTEMAaTHYECKHUE
HPOCKTHPOBAHHLA, CTPOHTENLCTRA 1 ®parMeHTapHbIC 3HAHUS Henonuble 3HaHuA e A
SKCITyaTal{H 00BEKTOB cucrem | P P POOEIBI 3HAHMS
ra30CHa0KeHHUS, BOJIOCHAOKEHUS u
BOZOOTBE/ICHUS
YMeETh: YMeHus NOJIHbIE, CdhopmupoBaHHbIE
MPUMEHSATh, MOJYYEHHBIE 3HAHUS JIOITY CKAFOTCSI VMeHIs
B obrnactu OCYUIECTBJICHUS HeboIbLINe
Haja3zopa  IIpu MOHTaXe Hu YacTuuHble yMEHUS Henonusie ymenus OILIMOKH
JKCIUTyaTaluuu 00BEKTOB
rasocHa0OXeHHs1, BOJOCHAOKEHHUS
Y BOJIOOTBEJICHUS
BJIA1€Th: B Vcnemrnoe u
MEepBUYHBIMH  HaBBIKAMU B 00JIaCTH CHCTEMaTHYECKOM CHCTEMAaTHYECKOE
CCTCCTBCHHOHAYHHBIX M TEXHMHYCCKHX YacTHuHOE BIIaJICHIE Hecucremarnueckoe HPHMEHEHHH MPHMEHEHHE HABLIKOB
HayK, COBPCMCHHBIMH MCTOIAMH HaBbIKAMH NPUMEHEHHE HABBIKOB HapbIkoB
TIOCTaHOBKH U PEIICHHS 3a/1a4 AOITy CKArOTCA
POOEIIBI
3HAHUM
IIK-1. Cnocob6eH k pazpabotke cxem pazmenienust OI1J] B COOTBETCTBUM C TEXHOJIOTHEN MPOU3BOICTBA
3HATh: CdhopmupoBaHHbIE, CdhopmupoBaHHbIe
METOAbI O6pa6OTKI/I u aHaJIn3a (DpaFMeHTapHBIe 3HAaHUA Henomable 3HaHUS HO CocpiKaiune CHUCTEMATHYCCKHUEC
OT/EJbHBIE 3HaHHS

3amaHus 1
PT'P, Bonpock! k
MPAKTUYECKUM




uHpopMauu u3 pa3IM4HBIX
HMCTOYHUKOB W 0a3 JaHHBIX, cOopa
U aHajiu3a HUCXOAHBIX JAaHHBIX,
IIPOU3BOJICTBA PACYCTOB OCHOBHOI'O
o0opynoBaHus

poOeTbl 3HAHUS

paboram

YMeETh: YMeHus OJIHbIE, CdopmupoBanHbie
OCHOBHbBIE HOPMAaTUBHO- JOIYCKATCS YMmenus
TEXHUYECKUE JOKYMEHTHI, HeOoIbIIHe
pETTIaMEHTHPYIOIIHUE BBIOOP CXEM, YacTUuHbIE yMEHHS Henosnmsie ymenust OuIHOKH
OCHOBHOT'O o00opyoBaHUs
00BEKTOB ra3ocHa0KeHusl,

BOJIOCHA0KEHHMS U BOJOOTBEICHHUS

BJIA/IETh: B VcnemHoe u
HaBBIKAMH BBIOOPA M OCHOBaHWS CHCTEMAaTHIECKOM CHCTEMATHYCCKOE
cxeM 00BLEKTOB Ta30CHAOKEHUS YacTiaHoe BIaeHue Hecucrematuueckoe MIPUMEHECHUU IIpUMEHEHUE

HABBIKAMIL MIpUMEHEHNE HaBBIKOB HaBBIKOB
HaBBIKOB JIOTTYCKAIOTCS
IPOOEIIBI

3HaHUHU




8. OcobennocTn peau3allui JTUCHUIIJIHHBI IJIT HHBAJIUAOB H JIHUII ¢ OrPAHUYCHHBIMUA

BO3MOYKHOCTAMHU 310POBbSA

JU1s OCYIIECTBIIEHUS MPOLEAYpP TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U IPOMEXYTOUHOM
aTTecTallud OOydYaroUIMXCS CO3/aHbl (DOHABI OLIEHOYHBIX CPEACTB, aJalTHPOBAHHBIE JUIS
WHBAJIUAOB M JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0pPOBbSI U TIO3BOJISIOLINE OLICHUTH
JOCTI)KEHUE MMM 3allJJAHMPOBAaHHBIX B OCHOBHOHM 00pa3zoBaTeIbHOM HpOrpaMMe pe3yiabTaToB
0o0yuyeHMsI U ypOBEHb C(HOPMUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asBICHHBIX B 00pa30BaTEIbHON
nporpamMe. ®opma  mpoBeleHHMA ~ TEKylled — aTrTecTaluud A CTYJEHTOB-MHBAJIUI0B
YCTAQHABJIMBACTCSI C YYETOM HWHIMBHIYaJIbHBIX MCUXO(PHU3UYECKUX OCOOCHHOCTEH (YCTHO,
NUCHbMEHHO Ha Oymare, MUCBbMEHHO Ha KOMIbloTepe, B (opme TecTupoBaHus u T.a1.). [lpu
TECTUPOBAHUU I CIA0OBUIAIIMX CTYAECHTOB HCIOJIB3YIOTCS (OHIBI OLEHOYHBIX CPEJICTB C
YKpynHeHHbIM 1mpudrom. Ha »3K3aMeH mpuriamaercss CONPOBOXKIAKOIIMK,  KOTOPBIN
o0ecreynBaeT TEXHUYECKOE COMPOBOXACHUE CTyneHTy. llpm HEoOXOoIMMOCTH CTYIEHTY-
UHBAIUAY TPEAOCTABISETCS TOTMOJHUTEIFHOE BpeMs [UIsS TOATOTOBKM OTBETAa HA dK3aMeHe (WJiIH
3agere). OOyuaromuecs C OrpaHUYEHHBIMH BO3MOXKHOCTSAMH 3/I0pOBbsl U OOydarouuecs
UHBAJINBl O0ECHEeUUBAIOTCS IEYaTHBIMM M 3JIEKTPOHHBIMH 0Opa30BaTENbHBIMU pecypcaMu
(mporpammbl, y4eOHbIE TIOCOOMS ISl CaMOCTOSITeNbHOW paboThl W T.A.) B  (opmax,
Q/IaTITUPOBAHHBIX K OTPAaHUYEHUSIM HX 3I0POBBS U BOCTIPHUATHS HHPOPMALIUH:

1) JUIS UHBAJIMOB U JIUI C OFPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBBS 110 3PEHUIO:

- AJS cJenbIX: 33/1aHUS JJIS BBINOJHEHHWs Ha CEeMMHApax M TNPaKTHUECKUX 3aHATHUSIX
oopmIstoTCST penbeHO-TOYeUHBIM MIPUPTOM bpaiiis wiu B BUAE DIIEKTPOHHOTO JTOKYMEHTA,
JOCTYITHOTO C TIOMOIIBI0 KOMITBIOTEPA CO CIEIHATN3UPOBAHHBIM MPOTPAMMHBIM O0€CTIeYeHUEM
JUIS CIIETBIX, JINOO 3a4NTHIBAIOTCS ACCUCTEHTOM; MMCbMEHHBIE 33/1aHUS BBIIOJIHSIIOTCA Ha Oymare
penbedHO-TOUeYHbIM MpUpTOM bpallas wiM Ha KOMIBIOTEPE CO  CIEHUATU3UPOBAHHBIM
IPOTPaMMHBIM OOECTICYeHHEM ISl CIIENBIX OO HaJAMKTOBBIBAIOTCS ACCHCTEHTY; O0OYJarONIMMCS
JUI BBITIOJIHEHUS 33/JaHUSl TPU HEOOXOIMMOCTH TIPEIOCTABISETCS KOMIUIEKT MHCHMEHHBIX
NpUHAAIEKHOCTEH 1 Oymara Juis nucbMa penbedHo-ToueuHbIM mpudToM bpaiins, koMmnbeloTep co
CHelHaIU3UPOBAHHBIM IPOTPAMMHBIM 00€CTIIeUeHHEM IS CIIETBIX;

- IS CJA00BUAANIMX: O00ECIIEYMBACTCS WHIMBUAYyAbHOC PaBHOMEPHOE OCBEIICHUE HE
menee 300 grokc; oOydwaromuMcs JUIsl  BBIIOJTHEHWS 3aJlaHusl TPH  HEOOXOIUMOCTH
NPEOCTABIISETCS YBEIMYMBAIOIIEE YCTPOMCTBO; BO3MOXKHO TAK)KE MCIOIb30BAHUE COOCTBEHHBIX
YBEJIMYMBAIOLINX YCTPOMCTB; 3aJaHusl JUIs BBIMOJHEHUS 33JaHuil 0(OPMIIIOTCS YBEIMYCHHBIM
mpudTom;

2) JUUIS UTHBAJIUOB U JIUL C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 3/T0OPOBBSI MO CJIYXY:



- NI TIYXHX W caa0ocaplamux: oOecreunBaeTcs HaIMuue 3BYKOYCHIIMBAIOLIEH
anmaparypbl  KOJUIGKTHBHOTO  TIOJIb30BaHMsI, TpU  HEOOXOAMMOCTH  OOYYarOLIUMCS
IPEIOCTABIAETCS  3BYKOYCWIMBAWOIAs  ammaparypa  WHAUBUAYAJIbHOIO  I10JIb30BAaHMS,
HPEOCTABIIAIOTCS YCIYTH CYypIOIIEpEeBO UMK,

- JJISl CJIeNOIVIyXMX JIOIYCKaeTcs IpPHUCYTCTBUE ACCHCTEHTa, OKa3bIBAIOLIETO YCIIYyTH
TU(IOCYpIOTIEpEBOAUNKA (IOMUMO TPeOOBAHUM, BBIMOIHAEMBIX COOTBETCTBEHHO JJISI CICHBIX U
[IIyXUX);

3) JUI JIALl C TSDKEJIBIMU HAPYUIEHUSMHU PEYM, TIyXHX, cIa0OCHbIIIAIIMX JIEKLUU U
CEeMMHAapBbI, IPOBOIUMBIE B YCTHOH (OopMe, MPOBOJATCSA B TUCbMEHHOU (opMe;

4) JUISL MHBAJIUJIOB M JIULl C OTPAaHUMYEHHBIMU BO3MOKHOCTSIMH 3/10pPOBbsl, HMEIOIIMX
HApYyLIEeHHs ONIOPHO-ABUIaTeJbLHOIO anmnapara:

- Ui JMI ¢ HapyUEeHUsIMU OINOpPHO-ABMraTelIbHOIO armnapara, HapylIeHUsIMU
JIBUTATENIbHBIX (YHKUUH BEpXHMX KOHEYHOCTEH WJIM OTCYTCTBUEM BEPXHHUX KOHEUYHOCTEH:
NUMCbMEHHBIE 3aJ]aHUs BBIOJIHAIOTCS HAa KOMIBIOTEPE CO CHELUAIN3HUPOBAHHBIM IPOrPaMMHBIM
o0ecrie4eHreM UM HAJUKTOBBIBAIOTCS ACCUCTEHTY; BBIIIOJIHEHUE 3a/1aHui (TECTOB, KOHTPOJIbHBIX
paboT), NPOBOAUMBIE B MUCbMEHHOH (hopMe, TPOBOJATCS B YCTHOM (hopMe IMyTeM omnpoca, 6eceabl

¢ o0yyaroummcs.

9. YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00eclieYeHre THCIUIIHHDI
9.1 JIuteparypa :

1. Kssumos K.I'. 'a30Boe 000pyaoBaHrEe IPOMBILUIEHHBIX PEANPUATHI. Y CTPOHCTBO U
SKCIUTyaTarus [ DnekTpoHHsbIi pecypce]: cripaBounuk/ Kszumos K.I'., I'yceB B.E.—
DnekTpoH. TekcToBble HanHbie.— M.: DHAC, 2011.— 238 c.— Pexum mocryma:
http://www.iprbookshop.ru/4341.html.— 3B5C «IPRbooks»

2. Bepmmnouu B.A. Cetu razonotpe0iaeHUs KOTENBHBIX [ DJIEKTPOHHBINA pecypc]: yueOHoe
noco6ue/ Bepummioud B.A.— DnekTpoH. TekcToBble JaHHble.— Mocksa: UHppa-
Nnxenepus, 2018.— 348 ¢.— Pexum goctyna: http:// www.iprbookshop.ru/78235.html.—
9BC «IPRbooks»

3. Munkuna C.A. TemoBoii 1 a3poIMHAMUYECKHIA PACYEThl KOTEIBHBIX arperaTton
[DnexTpoHHBIH pecypc]: yueOHOoe mocobne/ MunkuHa C.A.— DIEeKTpOH. TEKCTOBBIC
nanHble.— Camapa: Camapckuii rocy1apCTBEHHBIA apXUTEKTYPHO-CTPOUTEIbHBIN
yauBepceuteT, ObC ACB, 2013.— 104 ¢.— Pexwum noctyna:
http://www.iprbookshop.ru/20485.html.— 5BC «IPRbooks»

4. Amronnu E.I'. McToOUHHMKH M cHCTEMBI TEILTOCHAOKEHU. TENnoBbIE CETH U TEIIOBLIE
MYHKTHI [ DNEeKTpOHHBIN pecypc]: yueOnuk/ ABaroHuH E.I'.— DeKTpoH. TeKCTOBbBIE
nanable.— MockBa, Bonorna: Madpa-Nrxenepus, 2019.— 300 ¢.— Pexum mocryma:
http://www.iprbookshop.ru/86595.html.— 3BbC «IPRbooks»

5. Boponun A.M. CoBpemeHHbIE TPOOIEMBI TEIIJIOTa30CHA0KEHUSI HACETICHHBIX MECT 1
pennpusaTHii [ DIeKTpOHHBIN pecypc]: yuedHoe mocobue (kypce nekuuit)/ Bopounn A.N.—



6.

8.

9.

DIIeKTPOH. TeKCTOBbIE nanHble.— CtaBpomnons: CeBepo-KaBkasckuii henepanbHbIiA
yHuBepcureT, 2014.— 199 ¢.— Pexxum nocryna: http://www.iprbookshop.ru/63223.html.—
OBbC «IPRbooks»

Pacuet ropenust TomimBa [ DJIEKTPOHHBIN pecypc|: METOIMUECKHE YKa3aHUS K
MPaKTUYECKUM 3aHATUSM 110 Kypcam «Teopus ropeHus», « Temnosnepreruka
METaJULyprUueCcKoro pou3BoICTBaY, «PU3UKO-XMMUYECKHE MTPOLIECCHI B
TEIUIOdHEPreTHKe)» HanpaBieHus «TermnosHepreTuka u Temiorexaukay/ Kopmmukos B./1.,
Manykosckas T.I'., Ap3zamaciieB A.I'. — DJIEKTpOH. TEKCTOBbIE JJaHHbIE.— JIMTEK:
Jlunenkuii rocyaapCcTBeHHBIN TexHnueckuil yausepcuteT, ObC ACB, 2014.— 34 c.—
Pexxum moctyna: http://www.iprbookshop.ru/57612.html.— 3BC «IPRbooks»

NmomoB H.A. ®dusuko-xMuMUYEeCKHE€ OCHOBBI TOpPEHHUs [DJIEKTpOHHBIN pecypc]:
yaeOHo-MeToanueckoe nocooue/ Mimromos H.S., Biacoa JI.IT.— DnekTpoH. TeKCTOBBIC
JTaHHbIE.— HoBocubupck: Cubupckwii rOCyIapCTBEHHBIN YHUBEPCUTET
TeIeKOMMyHUKanuii ¥ uHpopmatuku, 2017.— 58 c— Pexum  jgocryna:
http://www.iprbookshop.ru/78150.html.— 3BC «IPRbooks»

TemnorazocHa0XeHUE HACCIICHHBIX MECT M IPEAPHUATUI [ DICKTPOHHBIN pecypc]:
ydaeOHOe TmocoOue I CTyAeHTOB 2-4 KypcoB OakayiaBpuara HarpasiaeHuid 13.03.01
«Tennosneprerrka u reriorexaukay, 07.03.04 «I'pagocrpoutensctBon, 08.03.01
«CTtpourenbcTBO» U MaructpanToB HamnpasiaeHuil 13.04.01 «Temnosnepreruka u
Teriotexaukay, 07.04.04 «'pagoctpoutensctBoy, 08.04.01 «CtpoutenscTBOY» BceX hopm
o0yudeHust/ — DIEKTPOH. TEKCTOBbIE 1aHHbIe.— Boponex: BopoHexckuii
TOCYIapCTBEHHBIN apXUTEKTYypHO-CTpOUTENbHBIN yHUBepcuTeT, D6C ACB, 2017.— 89
¢c.— Pexxum nocryma: http://www.iprbookshop.ru/72948 html.— DBC «IPRbooks»

UynnoBckuit C.M. YiydiieHue kauecTBa NpUPOAHBIX BOA [ DIIEKTPOHHBIHN pecypc]:
yuebHoe mocooue/ UynHoBckuii C.M.— DJIEKTPOH. TEKCTOBBIC JaHHBIE.— MOCKBa:
Nudpa-Unxkenepus, 2017.— 184 ¢.— Pexxum nocrymna:
http://www.iprbookshop.ru/69017.html.— 5BC «IPRbooks»

0) nporpaMMHOe 1 KOMMYHHUKALIMOHHOE 00ecreYeHne

1. DNEeKTPOHHBIN KOHCIIEKT JICKITUH.

2. Tecrsl.

3. Meroauueckoe yKazaHus K BBIITIOJHEHUIO Ja00OpaTOPHBIX padoT.

4. HaGopsb! c1aifIoB U TUIAKATOB JUIs JIGKIIMOHHBIX M IPAKTUUECKUX 3aHATHH.

B) MHTEpHeT pecypc - Www.gstou.ru amextponHas oubmuoreka IBC: «IPRbooksy,
«KoHcynbTaHT cTyneHTay, «1books»

9.2. Meronuueckue YKa3aHus 10 0cBOeHNI0 AucuuIinHbl (Ilpuinoxenne 1)

10. MaTepuaibHO-TeXHHYECKOE ofecreyeHrue TUCHHIITHHbI
1. JlexunoHnHas ayauropus.

2. Aynuropus Ui TPOBEIEHUS IPAKTUYECKHUX 3aHATUH.

3. JlaGoparopust AJ1st IPOBEAEHUS PadoT.


http://www.gstou.ru/

11. lono/iHeHUs1 1 MI3BMEHEHHUSA B padoyeil mporpaMMe Ha y4eOHBIN roj

I[OHO.HHGHI/ISI U NU3MCHCHUA B pa60q1/1e IIporpaMMbl BHOCATCA CKCIOAHO NECPCA HA4YaJIOM HOBOI'O
yueOHoro rojaa mno ¢popme. 3MeHeHUs TOKHBI 0QOPMIISATHCS JOKYMEHTAIBHO U BHOCSITCSI BO BCE
YUYTCHHBIC 3K3CMILIIAPHI.

IIpunosxenne 1
MeTtoanyeckue yKa3aHusi 10 0CBOCHHIO JHCIMILIHHBI

«CHcTeMbl Ta30CHAOKEHN S, BOJOCHAOKEHNS U BOJI0OTBEICHU

1. MeTtoauyeckue yKazaHus JJisl 00y4arOmMXcsl M0 MJIAHUPOBAHUIO U OPTraHU3alMHU
BpeMeHH, He00X0IMMOr0 /sl 0CBOEHUS THCIMIIJIMHBI.

N3yuenne pekoMeHayeTcs HauaTb C O3HAaKOMIJIEHHS ¢ pabodeidl  mporpaMmoi
IUCLUUIUIMHBL, €€ CTPYKTYpPOH W coaep)kaHueM pas3ienoB (Momynel), (HOHIOM OLEHOYHBIX
CPEACTB, O3HAKOMHUTbCA C Y4yeOHO-METOJUYECKUM M HHGOPMALMOHHBIM OOecreyeHHeM
JTMCUIUTUIAHBL.

JucuuiuinHa «CHucTeMbl ra30CHa0KeHMsI, BOJOCHA0XKEHNU U BOJOOTBEIECHHS» COCTOUT
u3 10 cBA3aHHBIX MeXay co0Or0 TeM, 00eCHeuMBaIONIMX ITOCIEAOBATEIFHOEC H3yYCHHE
MaTepuaa.

OOyuyenne 1o guctumuinHe «CHCTeMbl  Tra30CHAOXKEHHS, BOJOCHAOXKEHUS U
BOJIOOTBE/ICHUS » OCYIIECTBIISIETCS B CIEAYIOIUX Gopmax:

1. AynutopHble 3aHATHS (JCKIUHU, TPAKTHYCCKHUE/CEMUHAPCKUE 3aHATHS).

2. CamocrosTenbHass paboTa cTyaeHTa (IOArOTOBKA K JIEKIMSM, HPAKTUYECKUM/
IPAaKTUYECKUM 3aHATHSM, Tectam/pedeparam/mokaanam/scce, ¥ UHBIM (opMaM MHChMEHHBIX
paloT, BBIIIOJIHEHHE aHAIN3a KEHCOB, UHAMBHlyalbHasl KOHCYJIBTALUS C [IPENOaBaTENIEM).

3. NutepaktuBHbe (HOpPMBI TpOBENEHUS 3aHATUN (KOJUIOKBHYM, JIEKIUS-IUCKYCCHS,
IpYIIOBOE pelIeHue Keica u 1p.hopMsl).

VY4eOHbII Marepuan CTPYKTYpHPOBaH W W3YYEHHE IUCIHILIMHBI TPOU3BOJUTCS B
TEMAaTU4YeCKON mocieoBaTelbHOCTH. KakJoMy NpakTH4YecKoMy/ CEMHUHAPCKOMY 3aHATHUIO U
CaMOCTOSITETFHOMY ~HM3y4YCHHIO MaTepuana IMpeIIIecTBYeT JICKIHS [0 JaHHOW TeMe.
OOyuaromyecss CaMOCTOSTENBHO NPOBOJAT MPEIBAPUTENIbHYIO MOJATOTOBKY K 3aHSATHIO,
MPUHUMAIOT aKTHBHOE W TBOPYECKOE ydacTHe B OOCYXKIEHUH TEOPETHYECKHUX BOIIPOCOB,
pa3bope mNpoOJIEMHBIX CHTyallMi M TOMCKOB MyTed HX pemeHus. MHorue mnpooiaemsl,
u3ydaeMmble B Kypce, HOCAT JMCKYCCHOHHBIH XapakTep, YTO TPEAINOJIaraeT HWHTEPAKTUBHBINA
XapakTep MPOBEICHHs 3aHATHI Ha KOHKPETHBIX MPUMepax.

Onucanue MOCJIEIOBATEILHOCTH NEeUCTBUN

oOyuJaromerocs:

[Tpu m3yyeHnn Kypca cieayeT BHHMATEIFHO CIYIIaTh W KOHCIEKTHPOBATh MaTepHall,
u3JaraeMblii Ha ayJUTOPHBIX 3aHATHUAX. [ ero NMOHMMaHUS M KAayeCTBEHHOTO YCBOEHHS
PEKOMEHIYEeTCsl CIIeYIOIasl TOCIIEN0BATEIbHOCTD ACUCTBUN:

1. Iocne okoHYaHUsl Y4eOHBIX 3aHATHI Ul 3aKpelyieHUs MaTepHuaia MpOCMOTPETh U
00IyMaTh TEKCT JIEKIINH, MPOCIIYIIaHHOMN ceroJHs, pa3o0paTrh paccMOTpeHHble pumMepsl (10 —
15 mMunyT).

2. IIpu mOATrOTOBKE K JIEKIMH CIIEIYIOMIETO JHS MMOBTOPUTH TEKCT MPEIBIIYIIECH JISKIINH,
MOJyMath O TOM, Kakasi MOKeT ObITh cieayromas tema (10 - 15 munyr).

3. B Teuenue Henmenw BeIOpaTh BpeMs JUIS pabOTHI ¢ JIMTepaTypoi B oubmmoreke (mo 1

qacy).

4. [Ipy MOATrOTOBKE K MPAaKTUYECKOMY/ CEMHHAPCKOMY 3aHITHIO MTOBTOPUTH OCHOBHBIC
NOHSATHA IO TEMe, M3YYUTh NpuUMephl. Pemias KOHKPETHYIO CHUTYalMIO, - TPEIBapUTEIBHO
MIOHSTh, KAaKOM TEOpETHYEeCKUil Marepuall HYXXHO HCIIONb30BaTh. HaMeTuTh IIaH pemieHus,




mompoOOBaTh Ha €r0 OCHOBE PEHIUTh | - 2 MpakTHYeCKue CUTyanuu (J1ad.padoThl).

2. Meroauyeckue ykKazaHusi mo padore 0o0yyalIIMXCs BO BpeMsi NPOBeIeHMs

JeKINH.

Jlekuuu faroT OOy4yarOMMMCS CHUCTEMAaTH3UPOBAHHBIE 3HAHUS MO JUCIHIUIMHE,
KOHLEHTPUPYIOT HUX BHHUMaHHE Ha Hauboyiee CIOXKHBIX M BaXHBIX Bompocax. Jlekuuu
OOBIYHO H3JIATAIOTCS B TPAJAULIMOHHOM HJIM B mpoOneMHOM cTuie. J[nsg cryaeHToB B
OOJIBIIMHCTBE CIIy4aeB B IMpoOsiieMHOM ctuiie. [IpobneMHblii CTUIb MO3BOJISET CTUMYJIUPOBATD
aKTUBHYIO I103HABATEJIbHYIO JAESITEIbHOCTh OOYyYalOUIMXCSd M UX HHTEpeC K JUCLUIUIMHE,
(bopMUpPOBAaTh TBOPUYECKOE MBIILJICHUE, MPUOEraTh K MPOTHBOIOCTABICHUSM U CPaBHEHHSM,
nenatb  OOOOINEHHS, AaKTHBU3UPOBATh BHHMAaHUE OOYyYAlOIIMXCS IyTeM IOCTaHOBKU
MPOOJIEMHBIX BOIIPOCOB, MOOLIPSTH JUCKYCCHUIO.

Bo Bpems JEKIIMOHHBIX 3aHSATUN PEKOMEHIYeTCSl BECTH KOHCIEKTHPOBAaHHE y4e€OHOrO
MaTepuaia, oopaniaTh BHUMaHue Ha (OPMYIMPOBKU U KaTETOPUH, PACKPBIBAIOIIME CYTh TOTO
WM MHOTO SIBJIEHUS, WA IIPOLIECCOB, BBIBOJIbI U ITPAKTUUYECKHE PEKOMEHAALINH.

KoHcnekT nexinuu ayyiiie moapasaeisTh Ha MyHKTbHI, COOJII0/1as KPaCHYIO CTPOKY. DTOMY
B Oospmiol creneHW OYyAyT CIOCOOCTBOBATh BOMPOCHI IUIAHA JICKIWH, MPEIJIOKECHHBIC
npenogaBatensM. Creqyer oOpaiarth BHUMaHUE Ha aKICHTHI, BBIBOJbI, KOTOPbHIE JeiaeT
mperojaBaTeNlb, OTMedass HaubOoiiee BaKHbIE MOMEHTHI B JICKIIMOHHOM  MaTrepuaie
3aMeYaHUsIMU
«BAXHO», «XOpOIIO 3allOMHUTH» U T.N. MOXHO JAenaTh 5TO U C MOMOIIBI Pa3HOIBETHBIX
MapKepoOB WIH py4YeK, HOTUEPKUBasi TEPMUHBI U ONPEACTCHUS.

Lenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpalleHWid, abOpeBwaryp u
cuMmBoONIOB. OHAaKO TMpu JanbHeWIell padoTe ¢ KOHCIEKTOM CHMBOJBI JIy4llle 3aMEHUTH
OOBIYHBIMH CJIOBaMU JUIsl OBICTPOTO 3PUTEIILHOTO BOCIIPHSTHS TEKCTA.

PaGoras Hajg KOHCHEKTOM JIEKIHMM, HEOOXOAWMO HCHOJIb30BaTh HE TOJHKO OCHOBHYIO
JUTEpPaTypy, HO U Ty JIUTEPATYpPY, KOTOPYIO AOIOJHUTEIBHO PEKOMEHJOBAJ IPENOAABATENb.
HmenHo Takasi cepbe3Hasi, KpOIOTJIMBast paboTa C IEKIIMOHHBIM MaTEPUAIOM MO3BOJIHT ITyOOKO
OBJIAJIETh TEOPETUUECKUM MAaTEPUAIIOM.

Temaruka nekuuii gaercsa B paboueit mporpamme JIUCHUTUTHHBIL.

3. Mertoauyeckue yKa3aHus o0y4aromumcst no NMOAr0TOBKeE K
NPaKTHYeCKUM/CEeMHUHAPCKHUM 3aHATHSIM.

Ha ppakTudyeckux/ceMUHApCKUX 3aHSATUSX IPUBETCTBYETCS aKTHUBHOE Yy4dacTUE B
00CYXJIeHUM KOHKPETHBIX CUTYalMi, CHOCOOHOCTh Ha OCHOBE MOJYYEHHBIX 3HAHUM HAaXOAWUTh
HauOosiee S(PPEeKTUBHBIE pEUICHUs TOCTAaBIEHHBIX MPOOJIeM, YMETh HAXOJUTh IOJE3HBIN
JOTIOJIHATEbHBIIMATEPHAT 110 TEMATUKE CEMUHAPCKUX 3aHITHH.

CryneHTy peKOMeH1yeTcsl cleayrolias cxeMa MoArOTOBKU K CEMHUHAPCKOMY 3aHSATHIO:

1. O3HakomyleHHE C TIUJJaHOM MPAKTHYECKOT0/CEMHUHAPCKOTO  3aHATHS, KOTOPBIH
OTpaXXaeT cojepKaHUETPEJI0KEHHON TEMBI;

2. [IpopaboTaTh KOHCIEKT JIEKIINA;

3. IIpounTaTh OCHOBHYIO H JOMOJHHUTEIBHYIO JTUTEPATYPY.

B mpouecce MOAroTOBKM K MPAKTUYECKUM 3aHATHUAM, HEOOXOAMMO OOpaTUTh 0coboe
BHHMaHHE Ha CaMOCTOSITEIbHOE M3y4eHHEe PEKOMEHI0BaHHOU iutepaTypsl. Ilpu Bceil monHoTe
KOHCIIEKTUPOBAHUA JIEKIMHM B HEW HEBO3MOXXHO H3JIOKUTh BECh MaTepHall H3-3a JUMHUTA
ayTUTOpHBIX YacoB. [loaTomy camocTosTenbHas paboTa ¢ yueOHUKaMH, Y4e€OHBIMH MTOCOOUSMH,
HAy4YyHOM, CIIPaBOYHOM JINTEpaTypoH, MaTepualaMM IMEpUOIUYECKUX H3AaHUi u HHTepHeTa
sBigercs Hanbosnee 3 (HEeKTUBHBIM METOJIOM IOJIyUY€HHUS JOMOJHUTEIbHBIX 3HAHUM, TO3BOJISIET
3HAYUTENbHO AaKTHBM3MPOBATH TPOILIECC OBJaJeHUs HH(popMaimei, crocoOcTByeT Ooee
riyOOKOMY YCBOEHHMIO H3Yy4aeMoro marepuana, (opMHUpPYeT y CTYJEHTOB OTHOIIEHUE K
KOHKpeTHOW mpobieme. Bce HOBbIe MOHATHS MO HM3y4aeMOW TemMe HEOOXOAMMO BBIYYHTb
Hau3yCThb M BHECTH B IJIOCCApHii, KOTOPBIN 11€71€cO000pa3HO BECTH C CaMOro Hayaua M3y4deHHUs
Kypca,

4. OTBETUTH Ha BOMPOCHI TIJIaHA MPAKTUIECKOT0/CEMHUHAPCKOTO 3aHATHS,




5. BBIITOJIHUTE JOMaITHEE 3aJJaHUE;

6. [IpopabGoTaTh TECTOBBIC 3a/IaHUS U 3a/1a4H;

7. Ilpu 3aTpyaHeHHUSIX cHOPMYIIMPOBATH BOIPOCHI K IIPEIIOIaBATEIIIO.

Pesynbrar Takoil pabOTHl JOJKEH MPOSBHUTHCS B CIIOCOOHOCTH CTYACHTa CBOOOIHO
OTBETHUTH HAa TEOPETUYECCKHE BOIIPOCHI MPAKTUKYMa, BBICTYIIATh M y4aCTBOBATh B KOJJICKTHBHOM
O6CY)KI[€HI/II/I BOHpOCOB H3y‘-Ia€M0171 TCMBI, HpaBI/IJIBHO BBITIIOJIHATH HpaKTI/I‘-IGCKI/Ie 3aJaHusd H
WHBIC 3aJIaHUs, KOTOPBIE TAIOTCSA B (DOHJIC OIICHOYHBIX CPEJICTB JUCIIMILIAHBIL.

3. Meroanyeckue yka3aHusi o0y4alOIIHMCH 10 OPraHU3alMU CAMOCTOATEIbHOI
padoThI.

Ilenp  opraHuzanuM  CaMOCTOSATENBbHOW  paboTel 1o  aucuumumHe  «CHucTeMbl
ra3ocHa0XeHus, BOJOCHA0XKEHUS M BOJOOTBEACHHUS» - 3TO YIIIyOJeHHUE W PACHIMPEHUE 3HAHHUM
B 00JacTH cXeM, BbIOOPY, OOOCHOBAHHIO M OCHOBHBIM pacueTaM  OOOpyIOBaHUS U
TpyOONpoBOZOB OOBEKTOB ra3ocHaOKeHHs; (OPMHpPOBAHHWE HaBbIKA UM HMHTEpeca K
CaMOCTOSITEJIbHON IIO3HABATEIILHON JESITEIbHOCTH.

CamocrosiTenbHass paboTta OOyYarOIIMXCSl SBJISIETCS BaKHEUIIUM BHUIOM OCBOCHHS
CoJiepKaHusl AMCLUIUIMHBI, TIOATOTOBKU K MPAKTUYECKUM 3aHIATUSAM U K KOHTPOJBHOI paboTe.
Croma e OTHOCATCS M CaMOCTOSITEIbHOE YIIyOJIeHHOE W3Y4YeHHE TEeM JUCHUILUIHHEIL.
CamocrosrenbHas paboTa IpeicTaBisieT co00il MOCTOSHHO JEHCTBYIOIIYIO CHCTEMY, OCHOBY
00pa3oBaTENFHOTO MPOIIECCa M HOCUT MCCIEIOBATEIBCKII XapaKTep, YTO MOCIYXKHUT B OyAyIIieM
OCHOBAHMEM JUIsl HaNKMCaHUS BBIITYCKHOM KBaJU(UKAMOHHONH paboThl, NPaKTHYECKOTO
MPUMEHEHHS TOTYYCHHBIX 3HAHHUH.

Opranu3anus caMOCTOSATENIbHOW paOOThl 00YYarOLMXCs OPUEHTUPYETCS Ha aKTUBHBIE
METOBI OBJIAJICHHUS 3HAHUSAMH, PA3BUTHE TBOPUECKUX CIIOCOOHOCTEMH, Mepexo/l OT MOTOYHOTO K
UH/IMBUyaJIN3UPOBAHHOMY OOYUEHUIO, C YUETOM MOTPEOHOCTENH M BO3ZMOKHOCTEH JIMUHOCTH.

[IpaBuibHAs OpraHU3anysl CAaMOCTOSATEIBHBIX y4eOHBIX 3aHATHIA, UX CHCTEMaTHYHOCTH,
1esiecoodpasHoe IIaHupOoBaHUE padouero BpeMeH! MO3BOJISIET CTYACHTaM pa3BUBATh YMEHUS U
HaBBIKM B YCBOCHWH W CHUCTEMAaTH3allMH TPUOOPETAaeMbIX 3HAHWH, OOECIIeYMBATH BBICOKHIA
YPOBEHb  YCIIEBAEMOCTM B  IEpPUOA  OOy4eHHUs, IOJIYYUTh HABBIKM  ITOBBILICHUS
pohecCHOHATLHOTO YPOBHSL.

[TonroToBka K MPaKTHYECKOMY 3aHSATHIO BKJIIOYAET, KPOME MPOPAOOTKH KOHCHIEKTa U
MIPE3CHTAIMH JIEKIMH, TIOUCK JINTEPaTypHI (10 PEKOMEHIOBAaHHBIM CIIUCKaM M CAMOCTOSITEITBHO),
MOJIFOTOBKY 3aroTOBOK JUISl BBICTYIJIEHHH IO BOIPOCaM, BBIHOCHUMBIM Ul OOCYXKJEHHS 10
KOHKpEeTHOW Teme. Takue 3aroTOBKM MOTYT BKIJIIOYATh IIHUTATHI, (AKTHI, COMOCTAaBIICHHUE
pa3NUyHBIX ~ MO3MLMH, coOcTBeHHble  Mblcau. Ecnu  mpobinema — 3aMHTepecoBaja
00y4Yaromerocsi, OH MOKET MOJATOTOBUTH pedepaT W BBICTYNHTH C HUM Ha MPAKTHYECKOM
3aHATUM. [IpakTHyeckoe 3aHsATHE - 3TO, MPEXJEe BCEro, AUCKYCCHs, OOCYXIEHUE KOHKPETHOM
CUTYyallud, TO €CTh MPEINOoiaracT YMEHHE BHUMATEIBHO CIIyIIaTh WICHOB MAaJOH TPYyNIbl U
MoOJIepaTopa, a TaKXKe CTapaThCsl BBICKAa3aTh CBOE MHEHUE, BBICKA3bIBATh COOCTBEHHBIE UIECU U
MIPEJUIOKEHUS], YTOUHSATHH 33/1aBaTh BOIIPOCHI KOJUIETaM MO 00CYKICHUIO.

IIpy mOAroTOBKE K KOHTPOJBHOW paboTe oOyyaromuics JOJDKEH IOBTOPSTH
MIPOMIEHHBIN MaTeprai B CTPOTOM COOTBETCTBUU C YUEOHOM IMPOrpaMMOid, UCIIOJIB3YsI KOHCIIEKT
JeKIUUH M JIUTepaTypy, PEKOMEHIOBaHHYIO mpernojaBaTeneM. IIpu HeoOXOAMMOCTH MOXKHO
00paTUTHCS 32 KOHCYJIbTAIIE U METOIMIECKOM ITOMOIIBIO K MTPETIO1aBaTelto.

CamocrosTenbHas paboTa peaqnu3yercs:

— HETIOCPENICTBEHHO B TpOIecCce ayTUTOPHBIX 3aHSATHH - Ha JIEKIHSX, MPAKTHIECKUX
3aHATHUSAX;

— B KOHTAaKTe C MpEINoJaBaTelieM BHE PaMOK pAcCHHCaHUsl - Ha KOHCYJIBTAIUSIX 10
y4eOHBIM BOIIPOCAM, B XOJ/I€ TBOPUYECKMX KOHTAKTOB, MPHU JMKBUAALUH 33J0JDKCHHOCTEH, IIpU
BBITTOJTHEHUH WHAWBHTya bHBIX 3aJaHUN U T.1.

— B Oubnumoreke, Aoma, Ha KadeIpe NPH BBHITOJIHEHHUH OOYyYalOUMMCS Y4eOHBIX H
MPAaKTUYECKHUX 3a/1a4.

Bunet CPC u xputepun OLeHOK



(o 6ammpHO-periTuaTroBOM cucreme [ THTY, CPC onenuBaercs B 15 6amion)
Pedepar
Hoxnan
Occe
VYyacTtue B MEPONPUATHSIX

PonbE

Tembl 11 camMoCTOATENBHOIN paboThl MponucaHbl B pabodel mporpaMMe JHCHUTUIMHBL
D¢ (heKkTUBHBIM CPEICTBOM OCYLIECTBICHHUS 00YYArOIIUMCS CAMOCTOATEIBHON PaOOTHISABISETCS
JIEKTPOHHAsi UH(OPMAIIMOHHO-00pa30BaTeNlbHasl cpella YHUBEPCUTETA, KOTOpas 00ecreunBaeT
JOCTYIl K Yy4eOHBIM IUJIaHaM, pabouyuM MporpamMmaM AUCHUIUIMH (MOAYJEH), MpakTUK, K
U3JaHUSAM JIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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