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BCTYII

MeToauuHi BKa3iBKM 0 MPAKTUYHUX 3aHATHh HANpaBieHI HA MOTIUOICHHS
TEOPETHYHUX 3HaHb, OJCPKAHUX HA JCKIIAX, 1 HAOYTTd NPaKTUYHUX HaBHYOK
PO3B'sI3yBaHHSI KOHKPETHHUX IMUTaHb, MOB'A3aHUX 3 MPOEKTYBAHHIM 1 yJalITyBaHHSIM
BOJONPOBIHUX, KaHAM3alIMHUX, TEIJIOBUX Ta EJIEKTPUYHUX Mepex. Bonu
JO3BOJIAIOTh CTYJEHTaM OTPHUMATH TEpIIl BIIOMOCTI MPO 1HXKEHEPHI CHEPTreTHYHI
CHUCTEMH, sIKi 3a0€3MeUyI0Th HOPMAJIbHY KUTTENISUIBHICTD MiCTa.

MertoanuHi BKa3iBKM BKJIIOYAIOTh MUATAHHS JJII KOHTPOJIO 1 CAMOKOHTPOIIIO
3aCBOEHHSI TEOPETUYHOTO MaTepialy 1 psAx 3amad, SKi JOMUIBHO pO3B's3aTh
CaMOCTIITHO BJIOMa YW B ayJAMTOPIi MiJ KEPIBHUIITBOM BUKJIanada. KokHUN CcTyneHT
MOBUHEH PO3B'A3aTH 3aj/lauy, BUXOJAYH 3 THAUBIIYyATIbHUX JAHUX, SIKI BIH BUOMpAE 110
J0JIaTKy A 3T1THO 3 OCTaHHBOIO IIU(PPOIO HOTO 3aTIKOBOT KHUKKHU.

Y400BUM MJIaHOM MepeAdadyeHo & MPAKTUYHHMX 3aHATH IO JIBl aKaJeMivHI
roguuu. [Ipu pedTHHTO-MOIYyTEHOMY KOHTPOJIIO TIO 3aBEPIICHHIO KOYKHOTO MOIYJIS

CTYJICHT IIPE/ICTABIISAE BUKJIaaueBl 0(hOpMIIeH] pe3yabTaTH HOoro poooTH.



IpakTnune 3aHaTTsa Nel (4 roguHm)

Tewma 3aHaTh: CHCTEMH i CXeMH BOAONOCTAYAHHS TA METOH
3a0e3neYeHHs pe:KUMiB poOOTH iX eJleMEeHTIiB

Jlo mouYaTKy MpPaKTHYHOTO 3aHATTS HEOOXI1IHO BUBYUTH MarTepian JEeKUid 3a
temamu 11 1.1 [1].
3anuTaHHs U1 KOHTPOJIIO 1 CAaMOKOHTPOJIIO 3aCBOEHHSI Matepiaiy, sSIKUi
BHBYAETHCS:

- SIxi imKeHepH1 Mepexi 3a0e3MeUyIOTh )KUTTEAISUIbHICTD KOXKHOTO MicTa?

- Komu BuHMKIM 1 moYanW I1HTEHCHMBHO pO3BUBATUCS IIEHTpali30BaHi
BOJIONIPOBOJIA BEJIMKUX MICT €Bporu?

- o Take cuctema BOAONOCTa4YaHHS?

- Illo 3abe3neuye BogoHamipHa OallTa B CUCTEMaX BOJOMOCTaYaHHs?

- Jlns yoro HeoOXiHA peryIiorYa EMHICTh pe3epByapiB YUCTOI BOJIU?

- Kynau nonae Bony HacocHa cranmis I migiiomy?

- Kynau nonae Bony HacocHa craniiis I migiiomy?

- IIlo 3abe3neuyroTh pe3epByapu YUCTOI BOAH?

- Jlms goro HeoOXiaHI BOJOBOAM B CHCTEMI BOJOIIOCTAYaHHS MicTa?

- Ilo 3abe3neuye BOJIOMPOBIIHA CHUCTEMA MicTa?

- B sxoMy BumagKy BIAmITOBYIOTH €MHI CUCTEMHU BOAOIIOCTAYAHHS?

- Komu BnamToByOTh pO3/IUIbHI CUCTEMH BOJIONIOCTAYaHHS?

- UuM rpymnoBi CUCTEMHU BOJOTOCTaYaHHS BIAPIZHSAIOTHCS Bi TpaaULIHUX
cucremM?

- SIxi cucremMu BOJOMOCTaYaHHS PO3PI3HSIIOTH 32 CIOCOOOM BUKOPHUCTAHHS
BOJU?

- Bixg yoro 3anexuTh cepeaHhLOA000BA BHUTpaTa Ha TOCMHOJAPCHKO-TUTHI
OTpeOH KOKHOTO MEITKAHIIs?

- Sk O1iHIOETHCSI HEPIBHOMIPHICTH BOJIOCTIOKMBAHHS?

- SIki xareropii CIoKUBaHHS BOJW PO3PI3HIIOTH?

- Sk po30upaeTbcs Bojia HA TOCMOAAPCHKO-TIUTHI TOTPpeOU MicT?

- Bixg goro 3anexxuth HEOOXITHUM BIILHUM Hamip B MICTI MPHU TOCIOAAPCHKO-
TUTHOMY BOJIOCTIO’KWBAaHHI?

- Slxwmii MiHIMQJIbHUI BUTBHHUIA HaIlip MOBUHEH OYTH B CUCTEMI BOJOTIOCTaYaHHS

MIPH TIOXKEXKOTACIHHI HU3BKOTO TUCKY?



- Sk 3MeHIIHATH 00’ €MH PETYIIOIOYHX €EMHOCTEH?

- B yomy npuHIumnosa BijiMiHa Boj103a00piB OEpEroBOro TUIY Bij PyCIOBOTO?

- Sxwmif eneMeHT miA3eMHHUX BO103a00piB 3a0e3neuye 3a0ip rpyHTOBOT BOAM?

- B uyomMy npuHIumona BiJMiHa BOJIOHAIMMPHHUX OAIIT BiJ pe3epByapiB YUCTOI
BOoIU?

- Yuwm 3a6e3neuyeTbes HAAIMHICTh OTPUMAHHS BOJIU 3 BOJIOIIPOBITHUX MEPEkK?

3aganns Nel. CxiacTu cXeMy CHUCTEMM BOJONOCTAa4aHHS Ha IOCIOAAPCHKO-
NUTHI TOTpeOM, SIKIIO SKICTh BOAM B JDKEpENl HE 33/J0BOJIbHAE  BHMOTaM
I'OCT 2874-82 “Bona nutHa”.

3aBaannsa Ne2. CkiacTu cXeMy CUCTEMHU BOJAOMNOCTAaYaHHS HA TOCHIOAAPCHKO-
INUTHI MOTpeOH, SAKIMIO SKICTh BOAM B JDKEpeNl  3aJ0BOJIBHSE  BHMOTaM
I'OCT 2874-82 “Bopga nutHa”.

3aBaanns Ne3. CkjacTH CXeMy CUCTEMH BOJIOMOCTa4aHHs Ha TOCMOAApPCHKO-
MUTHI TOTPeOM, SKIIO SKICTh BOAM B JOKEPENIl HE 3a/J0BOJIbHSE  BUMOraM
I'OCT 2874-82 “Bopma nmTHaA”, a caMe JDKEpeIo 3HAXOAUThCA Ha I03HAaYKax
MICIIEBOCTI, 10 3a0€3MeUyI0Th HEOOX1/IH1 HAIIOPH Y CIIOKUBAYIB.

3aBnanns Ne4, CkiiacTu CXeMy CHUCTEMH BOJONOCTAa4aHHS Ha rOCIOAAPCHKO-
MUTHI TOTpeOH, SKIO SKICTh BOAM B  JOKEpENl 3aJ0BOJIbHSE  BHUMOTaM
I'OCT 2874-82 “Bopma mmTHA”, a caMe JDKEpeIo 3HAXOAUThCA Ha I03HAYKax
MICIIEBOCTI, 10 3a0€3MeUyI0Th HEOOX1IH1 HAIIOPH Y CIIOKUBAUIB.

3apaannsa NeS. Buznauntu cepeHbo1000BY BUTPATy BOJM Ha TOCIIOAAPCHKO-
MUTHI TOTpeOu MmicTa 3 HacedeHHAM N THC. MEIIKAHINB, SIKIIO HOMEP CTYMHIHSA
0JlaroycTpor paioHiB xkujoi 3a0ygoBu Ni. UucenbHi 3HadYeHHS BenmuunH N 1 Ny
NPUUAHITH TIO JOJATKy A, a BEJIMYMHY MUTOMOTO BOJOCIOXXHMBAaHHS Ha OJHOTO

MEIIKaHIIA MicTa — TI0 1oAaTKy b 3rigHo 31 cTyneneM 6;1aroyctporo Ni.

3apnanHs Ne6. 3a yMoBaMM MONEPENHbOI 337adl BU3HAYUTH MaKCHMAaJbHI
71000B1 BUTPATH BOJH, AKIIO KOEPillieHT J000BOT HEPIBHOMIPHOCTI BOJOCTIOKMBAHHSI
KI{Oﬁ.MaKC. (I[OI[aTOK A)

3aBaannsa Ne7. 3a yMoBaMu monepeHbO1 3aa4l BU3HAYUTH CEPEIHbOTOIMHHI

BHUTPATH BOAU B I[O6y MaKCUMaJIbHOT'O BOJOCITIOKHNBAaHHA.

3apaannsa Ne8. 3a ymoBamu momnepeaHboi 3a/iadl BUSHAYUTH BUTPATU BOJIM B
MaKCUMaJIbHY TOJIMHY, KO0 MaKCUMaJIbHUN KOEQIIIEHT TOJUHHOT HEPIBHOMIPHOCTI
Kr.make. (DOTaTOK A).



3apmanna Ne9. 3a ymoBamMu 3amadi Ne5 BH3HAUMTH BUTpPATy BOJAU B
MIHIMaJIbHY TOJIMHY, SKIIO MiHIMAJIbHUN KOe(IIli€HT TOAMHHOI HEPIBHOMIPHOCTI
Ki.min. (TO1aTOKA).

3apaannsa Nel(. 3a ymoBamu 3aa4i Ne6 BUBHAUMTH MAaKCUMAJIbHO MOKJIMBUH
00’ €M PeryIIrorY0i EMHOCTI BOJOHAMIPHOI OaITH, SKII0 HacocHa cTaHiis I migiiomy
OyJie MpalroBaTh B PIBHOMIPHOMY PEXKHUMI.

3aBganna Nell. 3a ymoBamu 3amadi Ne6 BU3HAUWUTH MiHIMAIBbHO MOKIMBHIMA
00’€M peryJirory0i EMHOCTI BOJIOHAIMIPHOT OaIlTH, K0 HacocHa cTaHiis 11 migiomy
OyJe TpaIroBaTi B ONTUMAJILHOMY CTYTICHEBOMY PEXKHUMI.

3ananns Nel2. BuzHaunt, sKuii Hamip HEOOX1JHO MaTH HA BXO1 B OYJIMHOK
BHCOTOIO B N MOBEPXiB JIsi WOro HOpPMaJdbHOIrO 3a0e3medeHHs Boj0K. YUucenbHi
3HAYCHHS KUTBKOCTI IMMOBEPX1B MPUHHATH IO JOJIATKY A.

3apnanns Nel3. 3a ymoBamu 3agadl Ne6 BH3HAUMTH, AKY MOJA4y KOXHOI
rOJMHU IMOBUHHA 3a0e3leyyBaTH HAcOCHA CTaHIIA Yy BHUMAAKY, KOJU BOHa Oyje
MpAaIlOBaTH PIBHOMIPHO.

3aBnannss Nel4. BusHauutu, gKuil Hamip MOBMHHA pPO3BUBAaTH HAcOCHA
CTaHLisA, KOJM reoMeTpudHa BucoTa migidomy Hr, cymMapHi BTpaTu Hamnopy Yy
BCMOKTYBaJIbHIN JTiHIT Y Nge, CYyMapHi BTpaTH HAMOPY y HAMIPHOMY BOIOBOMAL X Ny, a
HEOOX1THUY BITLHUUN HAIIp y CIOKHBaya JIOPIBHIOE HAIMOPY, BU3HAYEHOMY B 3a7adl

Nel2. YucenwHi 3HaU€HHS HEOOXITHUX BEJIMYUH MPUNUHATH IO TOJATKY A.



IpakTnune 3aHaTTs Ne2 (4 roauHm)

Tema 3aHATh: YaalITyBaHHS BOJAONPOBITHUX MepekK i CIIOpyAu HA HUX

Jlo mouyaTKy MpPaKTHYHOTO 3aHATTS HEOOX1IHO BUBYUTH MarTepian JEeKUid 3a

temoro 1.21 1.3 [1].

3anuTaHHs I KOHTPOJIIO 1 CAaMOKOHTPOJIIO 3aCBOEHHSI Matepiaiy, sSIKUi

BHUBYA€THCA:

Buau BogonpoBiTHUX MEPEK.

B oMy mo3uTHBHI 1 HEraTUBHI CTOPOHH TYMMHMKOBUX BOJOMPOBITHUX MEPEK?

B oMy mo3UTHBHI 1 HETraTHBHI CTOPOHH KUIBLIEBUX BOJIOTPOBIIHUX MEPEK?
Big doro 3anexuTh riimOuHa NpOKIAIKU BOJOIPOBIAHUX MEPEXK?

B womy cyTh rijipaBiaiqHOro po3paxyHkKy BOAOIPOBITHOT MepexkKi?

Sx maTeMaTU4HO (POPMYIIOETHCS YMOBA HEPO3PHUBHOCTI CYIIIBHOCTI MOTOKY
BOJU B MEPEX1?

Sk MaTeMaTuyHO (POPMYIIIOETHCS YMOBA TPOJUHAMIYHOI pIBHOBAru?

J11st woro HeoOXiHa YB’s3Ka BOJOIPOBITHOT MEPEXi?

Bunu tpy0 11 BOJOIPOBITHUX MEPEK.

Sxi  TpyOOmpoBOAM IS BOJOIMPOBIAHMX MEPEXK SBISIIOTHCA HANOUIBII
JIOBIOBIYHUMU?

Sxi1 TpyOOnpoBOaM A1t BOAOTIPOBIIHUX MEPEK HAHOUIBII Tri€HIYHI?

Sk yaByHHI 1 3a11300€TOHHI TPYOU 3’ €THYIOTHCS MK CO0010?

Sx BUKOHYETBCS 3’€IHAHHSA YaBYHHHUX 1 3allI300€TOHHUX TPYO mif pi3HUMU
KyTamu?

Sk 3’€THYIOTBCS MiJK CO00I0 cTajieBl TpyOompoBoau?

Ske cTUKOBE 3’€IHAHHSI MAaIOTh a30€CTOLIEMEHTHI TPYyOu?

Sk 3’€IHYIOThCS MK COOOIO0 IJIaCTMAacoBl TpyOu?

Sk 3 Mepexi po30UpaeThCs BOAA MPHU TaciHHI TOKEkK1?

J1J1 4Oro BIAIITOBYIOTHCSI BOJONPOBIIHI KOJO531?

3 KO0 METOIO Ha BOJIOMPOBIIHUX MEpEkKaxX BIAIITOBYIOTHCS OTIOPH?

ki OCHOBH1 BUMOTH JI0 IEPEXO/I1B BOJIOMIPOBITHUX MEPEK Yepe3 aBTOMOOLIIbHI
1 3aJT113HOIOPOKHI TIIISAXU?

SIK BNAIITOBYETHCS YB1 BOAU B Oy TMHOK?



3apaannsa NelS. BusznHauutu rmOMHY TPOKIAIKU BOJOMPOBIAHUX JIHIN
niametpoM D, paxyroud ii Bii TOBEpPXHI 3eMJII O BEpPXy TPyOONpPOBOJY, SKIIO
IIMOMHA TpOMEp3aHHS TPYHTY hNpp. UucenbHI 3HAUEHHS HEOOXIJIHUX BEIHYUH
NPUWHATH TI0 JOJATKY A.

3aBnannsa Nel6. BusHauutu, sika BUTpara Boau OyJae B OJ0OMY 3 JBOX
BOJIOBO/IIB, 1110 BUXOASTH 3 OJIHI€T TOUKH, SIKIIIO O TOYKH 3’ €JHAHHS BOJIOBOJIB BOJa
MiIBOAUTHCS TBOMA BOJOBOIaMH 3 BUTpaTtaMu (1 1 (2. [1o omHOMY 3 1BOX BOJOBO/IIB,
IO BUXOJSTH 3 3arajibHOi TOYKH, i€ BUTpara (3.UucenbHl 3HAUYE€HHS HEOOXITHUX

BEJIMYMH MPUMHATH O T0JIATKy A.

3aBaanns Nel7. Po3pobutu By30i 3’€JHAHHS YaBYHHUX TPYO B KOJIOAS31, K1
B MEPETHHI YTBOPIOIOTh XPECT 3 KyTaMU MK CYMDKHUMH JiHIsIMU 90°, Ko Ha N2
JHISX, IO BUXOJATH 3 By3Ja, HEOOXITHO BCTAHOBUTH 3aImipHi 3acyBKH. UHCEINbHI
3HAYEHHS N2 NPUUHATH MO J0AATKy A, a HeoOXiaHl (acoOHHI YAaCTUHU BUOpATH MO
nonarky b.

3apnanns Nel8. 3a ymoBamu 3amaui Nel7 3anponoHyBaTtu cXeMy By3Jia, SKIIO
TpyOu OYIyTh CTaJICBUMHU.

3apnanns Nel9. 3a ymoBamu 3aaadi Nel7 3anponoHyBaTu cXemy By3ia, SIKIIO
TpyOu Oy1yTh a30€CTOLIEMEHTHUMH.

3aBaannsa Ne2(. 3a ymoBamu 3amaui Nel7 3ampornoHyBaTu cCXeMy By3jia st
3a11300€TOHHUX TPYO.



IpakTune 3aHsaTTs1 Ne3 (4 roguHm)

Tema 3aHATE: CHCTEMH i CXeMH BOJAOBiIBeIeHHS

Jlo mouyaTKy MpPaKTHYHOTO 3aHATTS HEOOX1IHO BUBYUTH MarTepian JEeKUid 3a

temamu 2.112.2 [1].

3anuTaHHs I KOHTPOJIIO 1 CAaMOKOHTPOJIIO 3aCBOEHHSI Matepiaiy, sSIKUi

BHUBYA€THCA:

[Io Take cucTteMa BOJOBIABEICHHS?

CK1IbKM OCHOBHHX KaTEropiil CTIYHUX BOJ YTBOPIOETHCS HA TEPUTOPIii MicTa?
B skumx Mexax 3MIHIOETbCS 3arajibHa KITBKICTh 3aBHCIHX PEYOBHH B
roCroapCchbKO-MOOYTOBUX CTOKAX HACEIIEHUX MICT?

o Take 6ioxiMiuHa TOTpeda B KUCHI 1 IK BOHA BUBHAYAETHCS?

Yuwm XTIK Bigpizaserses Big BITK?

SIxi BUIM cucTEeM BOJIOBIABECHHS OYBatOTh?

Ska 13 cucTeM BOJIOBIABE/ICHHS Ma€ caMy BEJIUKY BapTiCTh?

B yomy mepeBara HamiBpO3JIUIbHOT CHCTEMH BOJOBIJBEJCHHS TIeEpe.
3arajbHOCIUIABHOIO?

3 AKUX €JIEMEHTIB CKJIaIal0ThCSl CUCTEMHU BOJOBIIBEACHHS?

JIJist 4oro y BHYTPINIHBOJAOMOBHUX CHCTEMaxX KaHajizaiii mnependayaroTbes
TlApaBIIvHI 3aTBOPU?

Sk TpacyeThcs BylMUHA KaHaI3aIliiHa Mepexa?

B oMy npuHIMIoBa BiAMIHHICTh KaHAMI3AMIMHUX HACOCHUX CTAHINM BiJ
BOJAOIPOBIAHUX?

[Ipu3HaueHHs npuiiMaIbHUX BIAIUICHb KaHATI3AI[IHHUX HACOCHUX CTaHITIH.
ki BUIU OYUCTKU CTIYHUX BOJl OYBaIOTh?

Sk BU3HAYaAe€THCS 00’ €M CTOKIB, SIKI HCOOX1JHO BIJIBECTH?

3 4KOI METOI MPOBOJIUTHCA TIAPABIIYHUN PO3pPaXyHOK KaHaJ3aIiitHO1
Mepexi?

[Ilo Tpeba BpaxoByBaTH NpH BHUOOPI MICI BCTAHOBJICHHS PEIIITOK IS
OpUIOMY JOLIOBUX CTOKIB?

SIx OB’ sA3aH1 IHTEHCUBHICTD JOLTY 1 HOTO TPUBANICTh?



3apaannsa  Ne2l. BusHauutu cepelHbOJ000BY BHTpPATy TOCMOIAPCHKO-
MoOYTOBHX CTOKIB B HAaceJICHOMY MYHKTI 3 HacejdeHHSM N THC. MEIIKaHIB, SKIIO
HOMED CTYMiHS 0JIArOYCTPOIO paliOHIB KUTIIOBOI 3a0ymoBHu N3. UncenpHI 3HAYEHHS
BenuurH N 1 N3 NpuUiHATH MO JOAATKy A, @ BENTUYMHY CTOKY Ha OJHOTO MEIIKAHIIS
MicTa — 1o J0JaTKy b 3rimHo 31 cTyneHem 61aroycTporo Na.

3apaannsa Ne22. 3a ymoBaMH TONEpPeAHBOI 3a7adl BU3HAYUTH MaKCHUMAaJIbHI
71000B1 BUTPATH CTOKIB, SIKIIO MAaKCUMAaJIbHUN KOEQIIIEHT 1000BOI HEPIBHOMIPHOCTI
HaJXOKEHHS CTOKIB Kjo6.maxe. (I0J1ATOK A).

3apaannsa Ne23. 3a ymoBamu 3amadi Ne22 BHU3HAYUTH CEPEIHBOTO JTUHHY
BUTPATY CTOKIB B J0OY MaKCUMAJILHOTO 1X HaXOJKEHHS.

3apnanns Ne24. 3a yMoBaMHU MONEPEIHBOI 3a/1ayl BUBHAYUTHA BUTPATY CTOKIB
B MakCUMalbHy TOJHMHY, SKIIO MaKCUMaJbHUH  KO€(]ILIEHT  TOAMHHOI
HEPIBHOMIPHOCTI HAJXO/KEHHSI CTOKIB Krmaxe. (101aTOK A).

3aBnanns Ne25. 3a ymoBamu 3amadi No21 BU3HAUUTHU MiHIMAJIbHY BUTpaTy
CTOKIB 3a TOJUHY, SKUOI0O MIHIMajabHUN KOE(DIIEHT TOAMHHOI HEPIBHOMIPHOCTI

HaJX0 KeHHS CTOKIB Krmin. (1O1aTOK A).

3apnanns Ne26. BuzHaunTy IHTEHCUBHICTD 10Ty 32 MAPOM (TIO CIIOKO), SIKIIO
punayio h Mm omaxiB 3a t xBwmH. YncenbHi 3HAYEHHS HEOOXiAHUX BEJIWYMH
MIPUKHSTH MO TOAATKY A.

3apaannsa Ne27. 3a manumu 3amadi No26 BH3HAUWTH 1HTCHCHBHICTH JOIIY 3a
00’eMOM.



IpakTrnune 3auarTsa Ne4 (4roauan)

TeMa 3aHATh: YJIamITYBaHHSI Mepe BOJIOBiIBeIeHHS i cIopyIM HA HUX

Jlo mouyaTKy MpPaKTHYHOTO 3aHATTS HEOOX1IHO BUBYUTH MarTepian JEeKUid 3a
temoro 2.3 [1].
3anuTaHHs I KOHTPOJIIO 1 CAaMOKOHTPOJIIO 3aCBOEHHSI Matepiaiy, sSIKUi
BHUBYAETHCS:

- SIki TpyOU BUKOPUCTOBYIOTHCS JJIsI KaHATI3ALIMHUX MEPEK?

- 3 sKOro Marepially BUTOTOBISIOTHCSA TPYOH HalOLIBIIOTO JiaMeTpy?

- 3a JI0MOMOTOIO0 SIKMX CTUKOBHX 3’ €JHAHBb 3a0€3MeUyEThCS TepMETH3aIlis TPyO?

- Sxi popmu nonepeyHoro nepepizy Tpyo BUKOPUCTOBYIOTHCS ?

- Jlns1 9oro BIAITOBYIOTHCS OTJISIIOBI KOJIOAS31?

- SIki BUIIM OTJISIIOBUX KOJIOJISA31B OyBatOTh?

- Slki 3a popmor0 B 11aH1 OYBaIOTh OTJISIOBI KOJIOAS31?

- B sxoMy BUnagKy BUKOPUCTOBYIOTHCS OTJISAO0BI KOJIOAA31 MPSIMOKYTHOT (hopMH
B TUTaHI1?

- 3 sIKOro Martepiaiay BIAIITOBYIOTHCS OTJISAO0BI KOJIOIA31?

- Kounu BnamToByoThCS NiepemnajiHi KoJoasi31?

- Sxi BuaM nepenagHuX KoJioasi3iB OyBaroTh?

- Io Take nrokep?

- Sxwii pexxum poboTtu arokepa?

- B domy 0coOmuBiCTh TEpEeTHHY 3aJi3HMX 1 aBTOMOOUIBHHUX JIOPIT BHCOKOTO
KJIacy KaHaJi3aliifHUMU KOJIEKTOpaMu?

- IIlo Take BUIYCKH CTIYHUX BOJl B BOJAOWMH, 1 SKUM BUMOTaM BOHM TMOBHHHI
3aJ0BOJILHATH?

- SIk BEHTWIIIOETHCS KaHaIi3ariiiHa Mepexa?

3aBpanus Ne28. Busnauutu ThnuOMHY NpOKJIAAKd TpyO KaHami3auiiHOI
mepexi d<500 mwm, skmo riauOuHa npomep3aHHs Oyae hmp. UncesnabHe 3HAYCHHS

TIMOWHY TTPOMEP3aHHS MPUMHSITH 10 JOJATKy A.

3apnanHs Ne29. BusHauutu rmmOuHY MNOpOKIaAKKM TpyO KaHami3aliiHOl
mepexi d>500 MM, skiio rauOuHa mpomep3aHHs Oyae hnp. UwncenbHe 3HaYCHHS
TIMOMHY MTPOMEP3aHHs MPUUHATH TI0 JOJATKY A.

10



3apaannsa Ne3(. Buznauutu 3ariauOJieHHsT B KIHII JUISTHKY KaHaji3alli, sSIKIIo
penbed TUIOCKHA, TOYaTKOBE 3aryIMOJICHHS Take, sike OyJio oTpuMaHe B 3aaadi Ne28,
MOB3/IOBXKHIA yXWI JTUISHKH i1, a 11 momxkwHa |. UwcenpHe 3HAa4YeHHS yxXwiy i1 i
JIOBKUHU | IpUHHATH IO A0JATKY A.

3apaanns Ne31. Hackinbku 3MEHITUTHCS 3aryUOJICHHS TPYOU B KIHIT JTIJISTHKH
KaHam3amii 3a ymoBamH 3adadi Ne3(, sKIIO MICHEBICTh Mae yXwil B OIK KIHISA
TUISHKY i2 (TogaTok A).

3apaganna Ne32. BcTaHOBUTH, HACTUIBKM MOXE 3MIHHTHCS 3aryIMOJICHHS
TPyOONPOBOTY B KiHIII AUISTHKA JOBXHHOIO | 1 yXHIIOM i1 IpH pi3HUX Bapiamisx Xy
MicieBocTi iz. CrouaTky po3B’s3aTH 3a7a4y B 3arajlbHOMY BUTJISA/I, a TTOTIM OLIIHUTH
1€ YUCEJBHO 3a JaHWMHM IO JOJATKY A.

3aBananns Ne33. Busnauutu, sika TMOMHA KoJeKTopa OyJe B KiHIN APYroi
TUITHKA KaHATI3aI[iitHOT MepeKi Mpy JTOBXKHHI mepinoi AutsHky | 1 yxumi i1, ToBxuHI
napyroi aursHkA 1H20Mm 1 yxumi is. YXuin micueBocTi iz B 01K KIHIIS IPYroi JUISHKH, a
3arau0JIeHHd TpyOONpPOBOY Ha MOYATKY MEePUIOi TUISHKH 1,5 M.

3apaannsa Ne34. BuznauntH, sika MOBUHHA OyTH TO3HAuyKa PIBHS PIAMHU Ha
BHUXOJ1 3 JIOKEpy, SAKIIO CyMapHl BTpaTH Hamopy B HboMy H, a mo3Hauka piBH:
piavHU Ha BXO/1 B Mtokep Z. UucenbHi 3Hauenns H 1 Z npuitasatu mo qogatky A.

3apnanns Ne35. BusHauuTH, SKMd THUN CHPSDKEHHS TIOBMHEH OYyTH B
OMJIII0OBOMY KOJIOJ31, KOJIM B HHOI'O BXOJAUTH TpyOa maiamerpoM di, a BUXOAWUTH
TpyOa niamerpom d2. [mOwHAa TOTOKY B MiABOASIIOMY KojJekTopi hi, a B
BIABOAAIIOMY KOJEKTOpi — hz. UncenbHI 3HaUYeHHS HEOOXIAHMX BEIUYHMH MPUHHSATH
0 J0JAaTKy A, a BKa3iBKM NpO MpaBHJIa CHOPsDKEHHS KaHami3alliHUX Tpyo B
OTJISIIOBUX KOJIOJSA3SIX — IO 10AaTKY b.
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IpakTune 3aHaTTs N5 (4 roguHm)

Tema 3aHaTh: CHCTEMH TEIJIONMOCTAYAHHS

Jlo mouyaTKy MpPaKTHYHOTO 3aHATTS HEOOX1IHO BUBYUTH MarTepian JEeKUid 3a

temamu 3.113.2 [1].

3anuTaHHs I KOHTPOJIIO 1 CAaMOKOHTPOJIIO 3aCBOEHHSI Matepiaiy, sSIKUi

BHUBYA€THCA:

1o Take TeronocrayaHHs?

SIki 3 JpKepen Temia JUIS CHUCTEM IIEHTPalTi30BaHOTO TEIUIONMOCTAaYaHHS
SBIISIIOTHCS HAUOLIBII PO3MOBCIOHKEHUMHU?

Ski 3 cHCTeM LIEHTPaTi30BAHOIO TEIUIONOCTaYaHHS 3a0€3MeuyloTh HalOIbII
riri€HIYHI YMOBU BUKOPUCTAHHS Teria?

Konu BUKOPUCTOBYIOTHCS OTHOTPYOHI CUCTEMH TEILIIONOCTaYaHH?

Koau BUKOPUCTOBYIOTHCS ABOXTPYOHI CUCTEMU TETJIONOCTAYaHHs?

Koy BUKOPUCTOBYIOTBCS OararoTpyOH1 CUCTEMU TEIUIONOCTAUYaHHS

SIKi  TemnoHOCli  BUKOPUCTOBYIOTBCA  JUISI CHCTEM  LEHTPaIi30BaHOIO
TEIUIONOCTaYaHHs?

SIKi cnocoOu peryinroBaHHs BIAMYIEHHS TelJla BUKOPUCTOBYIOTHCS B IIPAKTHIII
TEIIONOCTaYaHHs?

[I{o Take HeHTpajdbHE SKICHE PEryIIOBaHHS B TEIJIONOCTa4YaHH1?

o Take micueBe KUIbKICHE PETYJIIOBaHHS MPU TEIIONOCTa4YaHH1?

o Take SKICHO-KUIbKICHE PETYIIOBAHHS MPY TEIUIONOCTAaYaHHI?

Jj1st yoro HeoOX1AH1 TETIOBI MyHKTH?

SIki TernsIoB1 MyHKTH OyBalOTh, 1 K1 (GYHKIIIT BOHU BUKOHYIOThH?

SIK1 TernsIoB1 Mepesxi PO3PI3HAIOTH 32 iX NpU3HAYEHHSIM?

SIK1 TenIoB1 MEpEkXI PO3PI3HAIOTH 32 iX KOH(ITYpall€ro 1 iX 0COOIMBOCTI?

Yum BU3HUBAETHCS HEOOXIAHICTH MOMEPEAHBOI BOJOMIATOTOBKUA B MEpexKax
TEIJIONOCTaYaHHsA?

Ha  sgxy  KUIBKICTP  TE€IUila  MOBUHHA  PO3pPaxOBYBAaTHCh  CUCTEMa
TEIJIONOCTaYaHHs?

o Take yKpyNHEHI TOKa3HUKU TEIUIOBUX IMOTOKIB, 1 YUM BOHHU
pErlaMeHTyIOThCA?

3aziayi T1IpaBIiyHOrO PO3PAXYHKY TEIJIOBUX MEPEXK.

SIki cki1aioB1 TPUBEACHOI BAPTOCTI CUCTEM TEIIONOCTAYaHHA?
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3apaanusa Ne36. Buznaunti MakcuMalbHUN TEIUIOBUI MOTIK HA ONAJIEHHS I
JKUIIMX 1 CYCHUIBHUX JIOMiB B palOHi 3arajJbHOIO IUIOLIEI0 A1 THCSY M2, SKIIO
CepenHIi YKpYMHEHUH MOKa3HUK MaKCUMaJIbHOTO TEIUIOBOTO MOTOKY Ha OMAaJCHHS

(o. YncenbHi 3HaYeHHS HEOOXITHUX BEJIMYMH MPUUHATH 10 T0JATKY A.

3apmannss Ne37. 3a ymoBamm 3amadi Ne36 BH3HAUMTH MaKCHUMaIbHHMA
TETJIOBUM MOTIK HA BEHTWIALIO Oy/IiBEJIb paiioHy.

3apaannasa Ne38. Busnaunti MakCHUMAaILHIUN TEIUIOBUHN ITOTIK HA OMAJICHHS JUIS
rapsyoro BOJONOCTAYaHHS paldoHy 3 KUIBKICTIO MeIIKaHIB N, SKIIO yKpyImHEHHM
CEepelHIi TETUIOBUM TMOTIK Ha Tapsde BOJOINOCTAYaHHS MOpiBHIOE (h. YuncenbHi
3HAYEHHS MPUUHSATH O JOJATKY A.

3apanannsa Ne39. 3a ymoBamu 3amad  Ne36+-Ne38 Bu3HAUUTH, HA SAKWAU
MaKCUMaJbHUI TEIJIOBUI MOTIK MOBUHEH OYTH pO3paxOBaHMl TEIIOreHepaTop, Moo
3a0€e3MeYnTH paiioH TEIIOM.

3apnanas  Ned4(. BusHauuTH  [pUBEIEHI  BUTpPaTH Uil  CUCTEMH
TerionocTayaHHsi BapTiCTIO Kye, AKmO BapTicTh ekcruryartaiii Bex, BUTpatu Ha
KOMIICHCAIIII0 TEIUIOBUX BUTPAT B, a BapTiCTh NEpeKauykud TEIUIOHOCIA Bi.
Koedimient nopiBHabHOT edektuBHOCTI npuiiHatu piBHuM E=0,14, a uwucenbHi
3HAYEHHSI HEOOX1JHUX BEIUYMH— MO JOAATKy A.

3aBnanns Ne4l. Ilpu nopiBHSHHI TPhOX MPOEKTIB CHCTEM TEIJIONOCTAaYaHHS
OTPMMAHO TaKi pe3yJbTyIOUl MOKA3HUKH: KamiTajbHl BUTpaTH no BapianTax Ki, Ko,
K3, cymapni ekcrutyataniviai Butpatd Bi, B2, Bs. BuGpatu HaiOinbm AoUiTbHAN
BapiaHT NpoeKTy. YucenbH1 3HaUYeHHS BC1X BETWYMH NPUWHSTH 110 JOJATKY A.
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IpakTune 3aHaTTs Ne6 (4 roauHm)

Tewma 3aHsTh: YJIaITyBaHHS TEIUIOBUX Mepe:K i KoMIeHcalis
TEIUVIOBUX BU/I0BKEHb

Jlo mouYaTKy MpPaKTHYHOTO 3aHATTS HEOOXI1IHO BUBYUTH MarTepian JEeKUid 3a

temoro 3.3 [1].

3anuTaHHs U1 KOHTPOJIIO 1 CAaMOKOHTPOJIIO 3aCBOEHHSI Matepiaiy, sSIKUi

BHUBYA€TLCA.

Sxi TpyOM BUKOPHCTOBYIOTHCS TS YIAIITYBAHHS TETUIOBUX MEPEK?

3 SIKOI0 METOI0 TPYOONPOBOIM TEIUIOBUX MEPEXK MPOKIATAIOTHCS 3 YXHIOM B
Ty YH 1HIIY CTOPOHY?

Sk1 ciocoOu MPOKIaIKU TEIIOBUX MEPEK BITHOCHO MOBEPXH1 3€MJI1 ICHYIOTh?
B sxomy BuUMNaAKy BHKOPHCTOBYETHCS TMPOKIAJIKa TEIJIOBUX MEpPEX B
MPOXiAHUX KaHamax?

ki TUNU KaHATIB JJ1SI IPOKJIAJIKU TEIJIOBUX MEPEXK BUKOPUCTOBYIOTHCS?

Jle BUKOPUCTOBYETHCA HaJ[36MHA MPOKJIIAKa TEIIIOBUX MEPExK?

Axki BUAM TEMJIOBOI 130J11i BUKOPUCTOBYIOTHCS TIpH  O€3KaHAJbHIM
poxIIai?

SIk BUKOHYETHCS TEIJIOBA 130JIALIISI TIPU MPOKIIA/III TPYOOIPOBOIB TEIJIOBUX
MepeX B HEMPOXiTHUX KaHamax?

Sxi THMM KOMIIEHCATOPIB TEIUIOBUX BHIOBKEHb BHUKOPHUCTOBYIOTHCS Ha
TEIUIOBUX Mepekax?

Bix yoro 3anexuTh TEIIOBE BUIOBKEHHS TPYOOIPOBO/IIB TEIIOBUX MEPEX?
JI71s1 90ro Ha TETUIOBUX MEpekax Mepea0adaroThCs HEPYyXOoMi OIopH?

3 KO0 METOIO Ha TETNIOBUX MEPEKaxX BUKOPUCTOBYIOTHCS KOB3K1 OMOpu?
Komu BUKOPUCTOBYIOTBCS Ha TETUIOBUX MEpekax KOTKOBi oropu?

Ko Ha TermoBux Mepekax BUKOPHCTOBYIOTHCS KYJIbOBI ormopu?

Konu Ha TeroBux Mepekax BUKOPUCTOBYIOTHCS IPYKUHH1 OTIOPH (T1ABICKH)?
[Ilo Take THY4YKiI KOMIIEHCATOPH, 1 /16 BOHU BUKOPUCTOBYIOTHCS?

[Ilo Ha TerIOBUX Mepekax mepeadavyaeThes sl KEPYBaHHS POOOTOI0 OKPEMUX
IUISHOK?

Jle BCTaHOBIIIOETHCA apMaTypa Ha TEIJIOBUX Mepexax?
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3aBnannsa Ne42. BusHauutu, sIKy BEJIMUMHY TEIJIOBOTO BUJAOBXKEHHS CTAICBUX
TpyO HEOOX1JIHO KOMIIEHCYBAaTH, SKIIO PO3paxyHKOBa Temmeparypa TerioHocis Ti,
pO3paxyHKOBa Temreparypa 30BHIMIHLOTO TOBITpS T2, a MOBXKWHA IISHKH
tpyoompoBoay l. KoedimieHT MiHIHHOrO pO3IMHUPEHHS MPHHHATH PIBHUM

0=1,4-10" 1/rpan. UncenbHi 3HAYEHHS HEOOXiOHMX JAHMX NPHUHATH 1O JOAATKY A.

3apnanns Ned43. fka gomycTuMa BiicTaHb MK HEPYXOMHMH OIOPAMH, SIKITIO
po3paxyHKoBa TemmepaTypa TeruoHocis T3,  po3paxyHkoBa TeMmIieparypa
30BHIIHBOr0 noBitps Ta, KoedimienT minilinoro posmmpenns a=1,5-10° 1/rpan, a
KOMITEHCATOPU MOXYTh KOMIIEHCYBaTH BUIOBXKEHHS B 50 MM. UwucenbHi 3HAYCHHS
HEOOXITHUX BEJIMYUH MPUHHATH TI0 TOJATKY A.

3aBnanns Ned4. Jlo sikoi TemmepaTypud MO’KHA HarpiBaTH TEIJIOHOCIA TIPH
yMOBI 0e3aBapiiiHOi poOOTH TEIUIOBOI MEPEXl, SIKIIO0 BIACTaHb MK HEPYXOMHUMH
onopamu |1, xoedinienr niniiinoro BumosxkenHs o=1,42-10° 1/rpan, momycTume
BUJIOBXKCHHS Ha NisaHIN Al, a po3paxyHKoBa TeMIieparypa 30BHIIIHBOTO ToBiTps Ts.

UucenpHi 3HaYEHHS HEOOX1THUX BEJTMYUH MPUUHSITH IO TOJATKY A.

3aBaannsa NedS. Sxuif koediieHT JIHIMHOTO BUIOBXKEHHS MOXe OyTH y TpYO,
3 SAKUX TMPOKJIAJCHI TEIJIOBI MEpexi, SKIIO Temneparypa TemiaoHocis T,
pO3paxyHKOBa TemIeparypa 30BHIIIHbOTO MoBiTps T7, cepenHs BIACTaHb MIXK
HEPYXOMHUMH oropamu |2, a KoMIieHcaTopu 3/1aTHI KOMIIEHCYBAaTH BUIOBKEHHS Als.

YucenbHi 3HAaYCHHS HEOOX1JHUX BEJIMYUH MPUUHATH 10 TOJATKY A.

3aBnanns Ne46. Buznauutu, 10 sIKOT MiHIMQJIBHOI TEMIEPATYPH 30BHIIIHBOTO
MOBITPSL TeIuioBa Mepexka Oyzae mpaioBaTd 0e3 O0COONMBUX MPOOJieM, SKIIIO
Temreparypa Temionocist Ts, cepemHs BIICTaHb MK HEpyXOMHMHU oropamu |3,
xoedilienT miniliHoro BugoBxkeHns o=1,52-10° 1/rpax, a MOMKJIMBE KOMIIEHCYBaHHS

Bu0BKeHHs Alo. UncenbHI 3HaUCHHS HEOOX1THUX BEIMYMH MPUHHSITH IO TOJATKY A.
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IpakTune 3aHsaTTs Ne7 (4 roauHm)

Tema 3aHaTE: CHCTEMH ra3onocTa4YaHud i 0C00JIUBOCTI
IX yJIalTYBaHHA

Jlo mouYaTKy MpPaKTHYHOTO 3aHATTS HEOOXI1IHO BUBYUTH MarTepian JEeKUid 3a
temamu 4.1,4.214.3 [1].
3anuTaHHA U1 KOHTPOJIO 1 CAMOKOHTPOJIIO 3aCBOEHHSI MaTepiaily, sSIKUA

BUBYAETHCSL:

- SIxi mepeBaru rasy nepej TBEpIUM MalIuBOM?

- IIlo coOoro sBIISIE TA30IIO10HE TAIUBO?

- ki icCHyIOTh BUIM Ta3iB?

- Buau mtyyHux rasis.

- IIlo Take OamacTHI JOMIIMIKHA?

- 3 SIKOIO METOIO0 BUKOHY€TBHCS OJIOpPYBaHHS Ta3iB?

- Illo BXoAWTH B ra3oBe rocnoiapcTBO HACEIEHUX MICT?

- YuM NosACHIOETHCSI HEOOX1THICTh Ta30MPOBO/IIB P13HOTO TUCKY?

- Sxuii TUCK MIATPUMYETHCS B TA30MPOBOAAX HU3BKOTO TUCKY?

- SIkuil TUCK MIATPUMYETHCS B Ta30IPOBO/IaX CEPEAHBOIO TUCKY?

- Sxuif TUCK MATPUMYETHCS B Ta30MPOBOAaX BUCOKOTo TUCKY II kaTeropii?

- Skwii TUCK MOBUHEH OyTH B Ta30MpoOBOAAaX BUCOKOro TUCKY I kareropii?

- ki 3a HapucoM B 1U1aH1 OyBalOTh ra30B1 MepexkKi?

- SIki 32 4UCIIOM CTYNEHIB TUCKY PO3PI3HAIOTh CUCTEMU T'a30MOCTaYaHH?

- Jlnsg yoro HeoOxigai I'PTI?

- Slka HOpMma BUTpaTH ra30BOro MajuBa Ha | MemKaHI B Pik?

- Ha axy BuTpary po3paxoBylOTh CUCTEMY ra30MIOCTAYaAHHS?

- IIlo Take KoedilIEHT MAKCUMYMY, 1 B SIKUX Me€XaX BiH 3MIHIOETHCS ?

- IIlo Take nuTOMa BUTpaTa ra3y Ha OJAMHUIIIO JOBXKHHHU MEpPExkKi?

- Illo Take msxoBi BUTpaTu?

- IIo Take By3noBi BUTpaTu?

- SIxi cTaHu ra3y po3pi3HSIIOTH?

- JIns 9oro HeoOXiJHO 3HATH BTPATH THCKY B JIIHISIX MEPExKi?

- ki TpyOU BUKOPUCTOBYIOTH JUIsl YJIAIITYBAHHS Ta30BUX MEPEXK?

- Sxi 3amipHi IpUCTPOi BUKOPUCTOBYIOTHCS B TA30BUX MEpekKax?

- Illo Take rigpaBiiuHMIA 3aTBOP, 1 AJISI HOTO BiH BUKOPHUCTOBYETHCS ?
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- IIo Take KoBep i AJIst HOTO BiH BUKOPUCTOBYETHCS?

- JIy11 90T0 Ha Ta30BUX MEpekaxX BUKOPHUCTOBYIOTHCS KOMIICHCATOPHU?

- Jle o BIAHOIIEHHIO /10 MOBEPXHI 3eMJIi IPOKIIAAAI0ThCsI Ta30IPOBOAN?

- Sl ra3ompoBOIaMU IEPETUHAIOTHCS 3aT13HOIOPOIKHI 1 TpaMBalHI MIJISAXH?

- 1o Take “kKOHTpOJIbHA TpyOKa™ 1 JI1 4OTO BOHA HEOOXigHa?

- B domy ocoOnuBicTh KepyBaHHS 3aCyBKaMH Ha Ta30BHX MeEpekax, sKi

BCTAHOBJICHI B KOJIOIA31.

3apnanns Ne47. BuszHauuTu BUTpaTy razy Ha TOCIOJAapChbKO-TIOOYTOBI 1
KOMYyHaJIbHI TOTpeOu pailoHy MicTta 3 HaceleHHAM N MeIKaHIB, SKIIO pidyHa
BHTpaTa HAa OJHOTO MemIKaHId ckiagae Q M%/pik, a koedinieHT Makcumymy Kn max.

YucenbH1 3HAYEHHS TPUUHSTH 110 A0JATKY A.

3aBnanns Ned8. [lns pailony micta 3a ymoBamu 3aaadi Ne47 BU3HAUUTH
MUTOMY BHTpaTy ra3y Ha OJMHHMIIO ILIOHI 3a0yaoBH paiioHy po3mipamu bxb
KkutomMeTpiB. YucenbH1 3HaYEHHS PO3MIPY palloHy IPUIHATH MO JOAATKY A.

3apnannsa Ne49. 3a ymoBamu 3amaui Ne48 BU3HAUUTH HABAaHTAKECHHS Ha
KOXHY 3 Ta30BUX MaricTpajied, fKII0 KIUIbKICTh MaricTpayiei N4. MaricTtpani
3a0€3MeuyloTh ra3oM OJIHAKOBI IUIONI paiioHy. YMcelbHI 3HA4eHHS HEOOXITHHMX
BEJIMYMH NMPUNAHATU 32 pe3yJIbTaTaMu MOMEPEHIX PO3PaXyHKIB 1 IO TOAATKY A.

3aBaanns NeS0. 3a pesynapTaTamMu po3paxyHKiB B 3aaadi Ned9 BuzHauuTH
OUTOMI BUTPATU a3y Ha OAMHMIIO JOBXMHU MaricTpayiei, sIKIIo 3arajibHa JOBXUHA
maricrpaneit Oyne ls, kM. UucenbHe 3HAUYEHHS JAOBXHHUA MaricTpajiedl IpUHHITH 110

noaaTky A.

3apnanns NeS1. 3a pesynbratramu po3paxyHkiB B 3amadi NeS0 BU3HAUUTH
HUISIXOBY BUTPATY JJIsI OKPEMHUX JUISHOK MEPEXKi ra3ompoBOIIB, SKIIO BCl JUISTHKU

OJTHAKOBI, KIJTILKICTb JIISHOK Ns. YncenbHe 3HAaUCHHS IPUHMHATH 110 TOAATKY A.
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IpakTune 3aHsaTTs Ne8 (4 roguHm)

Tema 3aHATH: OCOOJIMBOCTI €JIEKTPONOCTAYAHHS €JIEMEHTIB MiCBKHX
iH/KEeHEepHHUX CHCTEM

Jlo mouYaTKy MpPaKTHYHOTO 3aHATTS HEOOX1IHO BUBYUTH Martepian JEeKUid 3a

temamu 5.1,5.215.3 [1].

3anuTaHHs U1 KOHTPOJIIO 1 CAaMOKOHTPOJIIO 3aCBOEHHSI Matepiaiy, sSIKUi

BHUBYA€TLCA.

o Take earHa eHEpreTUYHA cucTeMa?

[Ilo Take cucTeMa elneKTpornocTayaHHs mMicTta?

[I{o BIAHOCUTHCS O 3HMKYIOUUX TIICTAHIIIN?

Sxi THIH €TeKTPUYHUX MEPEK BUKOPHUCTOBYIOTHCS IS €JICKTPOTIOCTAYaHHS
CIIOKMBava’?

CKUIbKH KaTeropit HalIiHOCTI B €JIEKTPOIIOCTAYaHH1 PO3PI3HSIOTh?

[Ilo BmIMBaE Ha KaTETOPit0 HAIIMHOCTI?

SIxi1 00’eKkTH BITHOCSATHCS 0 MepIIoi KaTeropii HaIMHOCTI
€JIEKTPONIOCTAYaHHS ?

ki o0’ekth  BIOHOCATBCA OO  JAPYroi  Kareropii  HaAIMHOCTI
€JIEKTPONIOCTAYaHHS ?

SIxi1 00’eKkTH BITHOCATHCS bie} TPETHOI KaTeropii  HaaIMHOCTI
€JIEKTPONIOCTAaYaHHS ?

YoMy mpu TpaHCIOPTI €NEKTPUYHOI €Heprii HaMaraloTbCsl HAmpyry 3pOoOHTH
SIKOMOTa BUIIOIO?

Ckinbkd  30H  pO3pI3HSIOTH B J000BOMYy rpadiKy  HaBaHTaKEHHS
€HEProCUCTEMHU?

[I{o Take 6a3uCcHUI peKUM HABAHTAKECHHS ?

[Io Take HaMiBMIKOBUN PEKUM HABAHTAXKCHHSI?

[Ilo Take MKOBHI peXUM HAaBAaHTAKEHHS?

SIKi eneKkTpoCTaHIlii Npalo0Th B 0a3UCHOMY pexuMi?

SIKi eneKTPOCTaHIIIT MPAIOIOTh B HAIMIBIIKOBOMY PEKUMi?

SIKi eneKTpOoCTaHIIil NPalIoI0Th B MIKOBOMY PEXKUMI?

Ha womy 6a3yeTbcst MeTOI pO3paxyHKY 1 TPOTHO3YBAHHS €JIEKTPOCTIOKHUBAHHS
MICT 1 TPOMHCIIOBUX MIAMPUEMCTB?

Sk BU3HAYAETHCS HAaBAHTAKCHHS 30BHIIIHBOTO OCBITIACHHS MICBKUX MPOi3aiB?
B sakumx Mexax BHUTpPAvaeThCcs EJICKTPUYHA CHEPTis Ha BIJIACHI TOTpeOH

€ICKTPOCTAHIIII?
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- 3a AKUM TPUHIUIIOM BHOWPAETHCA TMEpepi3 MPOBOIIB I EICKTPUIHHUX
Mepex?

- Jlnsg goro mepepi3 NpOBIAHUKIB CTPYMY IIEPEBIPSIETHCSA HA TEPMIUHY CTIHKICTH?

- SIxi kabenbH1 JTiHIT BAKOPUCTOBYIOTHCA JUIS TIepeiadl eNeKTPUIHOT eHeprii?

- Yum BU3HAUAETHCS IIMOMHA MPOKIAAKH KaOETbHUX MEPEK?

- B sxomy BUMaaky s MPOKIJIAIKK KabeiB BUKOPUCTOBYIOTh KaOellbHI KaHAIN
9y TyHes1?

3apaannsa Ne52. BwusHauuTu, SKy JOJIIO BiJ PIYHOI KUIBKOCTI TOJWH
BUKOPUCTAHHS MAaKCUMAaJbHOI MOTY)KHOCTI 3aiiMae HaBaHTAXCHHS Ha TOJa4dy BOIU
HACEJICHHIO, SIKIIO piyHA BUPOOITKA €IeKTPUYHOI eHeprii nopiBHIOE Az kBTxron, a
3arajibHa TMOTYXHICTh BCIX arperaTiB CHUCTEMH BOJOINOCTAYaHHS CKIAAA€ Puaxke.
UwucenpHi 3HAYEHHS HEOOX1THUX BEJTUMYUH MIPUUHSITH 110 IOJAATKY A.

3apaannsa  Ne53. BusHauuTH  CcepeHBOJO00OBE  HABAaHTAXKEHHS  Ha
E€HEProcUcTeEMy, SIKIIO J000Ba BUPOOITKA €NEKTpUYHOI eHeprii ckiana W Tucsy
kBTxroxa (101aTokA).

3apnanns Ne54. BuszHauuTh WIUIBHICTH Tpadiky HABAaHTAXEHHS CHCTEMH
€JIEKTPONOCTAaYaHHA, pOOOTa K0T XapaKTepu3yeThcsi yMoBaMu 3ajaui Ne53 1 Ne54.

3apmanna  NeS5. 3a jmaaumu  3amaui No52  Bu3HAuuTH — KOe(IIIEHT
HaBaHTAXXEHHS CUCTEMH €JIEKTPOITOCTaYaHHs.

3apnanns NeS6. BusHauuTu 3arajibHy piyHy NMoTpeOy B €IEKTpOEHEprii AJis
IPOMHUCIIOBOTO MIANPUEMCTBA, SKIIO NHUTOMa BUTpaTta ejekrpoeHeprii Wiur, a
n1000Ba MPOYKTUBHICTH MianprueMcTBa M. UncenbH1 3HaYCHHS HEOOXITHUX BEITMYHMH
NPUUHSATH MO JTOJATKY A.

3aBananns NeS7. BuszHauutu piuHy notpeOy B €NEKTpOEHEprii i >KUIIOTO
palioHy MicTa, a SIKoMy npoxuBae N THCSY MEIIKaHIIB.

3apnanns NeS58. BusHauuTu eNeKTpUYHE HABAaHTA)XXEHHS Ha OCBITJICHHS
BYJIMIIb PAHOHY JOBXUHOIO l4. UncenbHi 3HaUeHHS |4 mpuitHATH 1O 107aTKy A.

3apmannsa Ne59. Busznauntu po3paxyHKOBE HABAHTAKEHHS HU3bKOBOJIBTHOT
Mepexi, AKa 3abe3rneuye BCTAHOBJIEHY NOTYXHICTh Pper=Puaxe TIPU KOEQIIIEHTOBI
nonuty Ky. UncenbHi 3HaUeHHS] HEOOX1AHUX BEJIMYMH MPUUHSTH 10 JOJATKY A.

3aBnanns Ne60. IlepeBiputu JOMYCTUMICTh HArpiBy B HOPMAaJbHUX YMOBax
Ka0enbHOI Mepexi, B sIKIM KUIbKICTh KaOediB Ne, TOMYyCTUME TPUBAJE HABAHTAKECHHS
Jg, a xoedilieHt, skuil BpaxoBye TemiiepaTypHi ymMoBU K 3aranbHa BelMYMHA
CTPYMY, SIKMI HEOOX1JHO 3a0€3MeUnTH Mepexero CrioxuBauesi, J. UucenbHi
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3HAYCHHS HEOOX1AHUX BEIUYMH MPUUHATH 11O JOAATKY A.
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Honmatox A

Tabmuis Al - Buxiggi nagi uis po3s’si3yBaHHs 3a/1a4

[Toka3Huk Benuunna noka3zHuKa Mpu OCTaHHIN nudpi 3a711KOBOT KHIKKH
Ban | Qo | g g o | 3 | 4 | 5 | 6| 7| 8|09
BUMIpY
N tuc.meuk.| 10 15 17 19 24 35 49 53 67 78
HOMED
N1 crymb6ma- | 1 2.1 2.2 2.1 2.1 2.3 2.2 2.3 2.3 2.3
TOYCTPOIO
Kiro6.maxc. — 1,3 13 | 125 | 125 | 127 | 1.2 12 | 1,15 | 1,15 | 11
Kr.maxe. - 2 1,9 1,8 1,7 1,6 15 | 145 | 14 | 135 | 1,35
Kr.vin. — 05 | 05| 06 | 065] 07 |0/ | 08 | 085|085 | 09
n MOBEPXiB 3 7 5 4 8 9 12 16 14 15
Hr M 20 22 25 30 27 24 23 32 26 29
2 Nge M 1,5 1,6 1,7 1,8 2,0 1,9 1,8 1,7 1,6 1,5
2hn M 15 10 12 13 12 14 13 12 11 10
D MM 100 | 150 | 200 | 250 | 300 | 400 | 500 | 600 | 700 | 800
Nup. M 0,5 0,6 0,7 0,8 0,9 1,0 1,1 1,2 1,3 1,4
ofl a/c 20 25 30 40 45 50 95 63 65 70
g2 a/c 15 55 50 45 40 35 22 26 26 35
g3 a/c 10 30 22 37 49 17 31 55 43 68
n2 LITYK 1 2 3 4 S) 2 1 2 3 4
HOMED
N3 cTyn.Oma- | 2.3 1 2.1 2.2 1 2.2 2.3 2.1 2.2 1
TOYCTPOFO
h MM 1,0 1,5 2,0 2,5 3,0 1,7 1,8 2,7 1,3 2,9
t XB 5 6 7 8 9 7 7 8 5 8
i1 — 0,007 | 0,008 | 0,009 | 0,01 | 0,011 0,012 | 0,013 | 0,014 | 0,015 | 0,016
i2 — 0,002 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009 | 0,007 | 0,006 | 0,005
I M 40 45 30 35 37 42 48 50 55 52
i3 — 0,008 | 0,009 | 0,010 | 0,011 | 0,012 | 0,011 | 0,010 | 0,009 | 0,008 | 0,007
H M 03 | 035 | 05 0,6 0,7 0,8 1,0 0,9 0,7 0,6
Z M 25,0 | 51,0 | 47,0 | 29,0 | 33,0 | 450 | 70,0 | 61,0 | 55,0 | 40,0
d1 MM 200 | 250 | 300 | 350 | 400 | 350 | 300 | 250 | 200 | 150
d2 MM 250 | 300 | 250 | 300 | 400 | 350 | 250 | 300 | 250 | 200
h1 MM 100 | 125 | 150 | 230 | 250 | 200 | 150 | 125 | 100 75
h2 MM 120 | 150 | 150 | 230 | 300 | 270 | 150 | 150 | 125 | 100
A1 tuc.mM® | 100,0 | 110,0 | 150,0 | 120,0 | 180,0 | 160,0 | 170,0 | 140,0 | 130,0 | 125,0
do Br/m” | 130,0 | 150,0 | 140,0 | 160,0 | 110,0 | 170,0 | 125,0 | 155,0 | 190,0 | 90,0
gh Br/yen | 300,0 | 350,0 | 250,0 | 260,0 | 270,0 | 280,0 | 290,0 | 310,0 | 320,0 | 330,0
Ky wiH.IpH. | 55,0 | 50,0 | 450 | 40,0 | 350 | 38,0 | 47,0 | 51,0 | 52,0 | 39,0
Bk miH.rpH. | 0,015 0,018 | 0,019 | 0,020 | 0,025 | 0,024 | 0,023 | 0,022 | 0,021 | 0,019
B1s miH.rpH. | 0,001 | 0,002 | 0,003 | 0,004 | 0,003 | 0,002 | 0,001 | 0,002 | 0,003 | 0,004
B MIH.IpH. | 1,2 1,3 1,4 1,5 1,6 1,7 1,6 1,5 1,4 1,3
K1 miH.IpH. | 21,0 | 22,0 | 230 | 24,0 | 25,0 | 26,0 | 27,0 | 28,0 | 29,0 | 30,0
K2 wiH.IpH. | 27,0 | 26,0 | 17,0 | 10,0 | 18,0 | 150 | 31,0 | 30,0 | 22,0 | 20,0
K3 wiH.IpH. | 26,0 | 20,0 | 19,0 | 20,0 | 21,0 | 20,0 | 30,0 | 29,0 | 25,0 | 25,0
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[Tponorxenus Tadmaui A-1

[ToxazHuk BennunnHa noka3zHuka npu OCTaHHIHN ITUdP1 3aT1KOBOI KHUKKH
OnuHnis

Bunp | Ommma| g\ g | 2 | 3 | 4| 5| 6 | 7| 89
BUMIPY

B miH.IpH. | 1,0 1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,0

B> MiIH.IpH. | 0,5 0,6 2,1 2,5 1,9 2,0 0,7 1,1 2,1 2,0

B3 miHTpH. | 0,4 0,8 1,5 1,8 1,1 1,7 0,9 1,5 2,0 1,5

T: °C 120 | 130 | 140 | 150 | 160 | 170 | 180 | 190 | 200 | 190
T2 °C -20 | 30 | -25 | -22 | -21 | -23 | -26 | -27 | -28 | -25
I M 40 45 50 35 40 45 50 40 45 50
Ts °C 180 | 170 | 160 | 150 | 155 | 165 | 175 | 185 | 190 | 150
T4 °C -30 | 22 | -20 | <25 | -24 | -21 | -26 | -22 | -24 | -20
l1 M 50 35 30 40 45 50 45 30 40 45
Al MM 60 65 70 75 70 65 60 65 70 75
Ts °C -18 | <19 | -20 | -21 | -22 | -23 | -24 | -25 | -26 | -27
Ts °C 160 | 170 | 180 | 190 | 200 | 160 | 170 | 180 | 190 | 200
Tz °C -27 | -30 | -31 | -32 | -33 | -28 | -29 | -30 | -32 | -33
I2 M 40 42 45 50 44 42 47 45 40 35
Al MM 50 55 60 65 53 54 62 67 70 75
Ts °C 150 | 160 | 170 | 180 | 150 | 190 | 200 | 150 | 150 | 160
I3 M 50 65 60 50 75 80 40 70 55 60
Al2 MM 65 60 55 70 67 69 73 71 70 65
Q  |M¥(pixmenr) 100 | 110 | 120 | 130 | 140 | 150 | 140 | 130 | 120 | 110
hmex - 1800 | 1900 | 2000 | 2100 | 2200 | 2300 | 2200 | 2100 | 2000 | 1900
b KM 2 2,5 3,0 3,5 40 | 35 3,0 2,5 2,0 2,5
N4 HITYK 5 6 4 5 6 7 6 5 4 6
la KM 15 18 12 15 18 21 18 15 12 18
Ns HITYK 40 62 70 75 80 90 80 75 70 62

A2 kBrxrox | 10000 | 15000 | 17000 | 19000 | 25000 | 20000 | 25000 | 23000 | 22000 | 21000

Puake kBt 1000 | 1250 | 1500 | 1500 | 1700 | 2000 | 2120 | 2350 | 2120 | 2400

W  |rtuc.xkBrron 17,0 | 22,0 | 23,0 | 235 | 250 | 28,0 | 28,8 | 34,0 | 33,0 | 39,0

W KBrroL 2000 | 2500 | 2200 | 2300 | 2400 | 2500 | 2400 | 2300 | 2200 | 2100

OJUHUILb
M | & ;:6‘; b1 150 | 160 | 170 | 180 | 190 | 200 | 190 | 180 | 170 | 160
N mTyK 1 2 3 4 3 2 1 2 3 4
Jg A 150 | 160 | 170 | 180 | 190 | 200 | 190 | 180 | 170 | 160
Kt — 107 | 1,06 | 1,08 | 1,09 | 1,1 | 145 | 117 | 1,18 | 1.19 | 1,20
J A 120 | 300 | 495 | 800 | 650 | 405 | 225 | 350 | 470 | 605
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Honatok b

Taomuus b1 — [Turome rocriogapebko-nutHe BogocnoxkuBadus (Cuull 2.04.02-84)

[Iutome rocnogapchbKO-IUTHE
Howmep
. . . . . BOJIOCTIO)KUBAHHSI B HACEJICHUX
CTYIIHS Cryminb 0:1aroycTporo pailoHiB )KHIIO0i 3a0y10BU
MyHKTaX Ha OJHOTO MEIIKAHIIS
0J1aroycTporo .
cepeHb01000Be (3a piK), J1/100y
1 3abymnoBa OyIUHKAaMU 3 BOJOKOPHCTYBAHHSIM 3 30 = 50
' BOZIOPO30ipHUX KOJIOHOK '
2 3abynoBa OyauHKaMH, siKi 001aHaH1
' BHYTPIIIHIM BOZAOIPOBOJIOM 1 KaHAJI3aIli€l0:
2.1 0e3 BaHH 125 + 160
2.2 3 BAHHAMH 1 MiCIIEBUMH BOJJOHArpiBauaMu 160 + 230
2.3 3 HEHTPaATI30BaHUM TapsYiM BOAOIIOCTAYaHHIM 230 =350

[IpaBmia cupsHKEeHHs KaHad3allliHuX TpyOo

B OI'IAAOBHUX KOJIOAA3AX

[Ilo6 He Oymo MiAMOpY PIAMHU B KOJIOAS3SX, TPYOM B HHMX 3a JIOMOMOTOIO
BIIKDUTHUX JIOTKIB MOXYTh 3 €JHYBAaTHCS IO menurax (Bepx TpyO), 1o JoTKax (HU3
TpyO), 1O PiBHIO PIAUHU B MIABOASIIOMY 1 BIIBOASIIIOMY TPYOOIIPOBO/II.

Sxmo giamerpu TpyO 1 YXUIM JUISHOK OJHAKOBI, X JOUUIBHO 3’ €JHYBaTH I10
PIBHIO PIJIMHU, TOMY IO B BIIBOJIAIIOMY KOJIEKTOP1 TIMOMHA TTOTOKY Oy/ie O1IBIIOLO.

k110 niamMeTp MiJBOAIIOIO KOJEKTopa Oyae MEHIINM, HIXK BIJIBOJAIIOTO, 1X
JOIIUIBHO 3’€HyBaTW 1o Mmenurax. [lpm 1pboMy mo3HAyka piBHS pPIAUHA B
B1JIBOJISIIOMY KOJIEKTOpPI HE MOBMHHA OYTH OUIBILIOIO 32 MO3HAYKY y MIJABOASIIOMY
KOJIEKTOPI.

k1o aiaMeTp OiABOASIIOTO KOJIEKTOpa Oy/ie OUTbIINM, HIXK BiABOASIIOTO, 1X
JIOIIUTBHO 3’ €IHYBATH 1O JIOTKAaX 3 MEPEBIPKOI0 MOKIMBOCTI MIIOPY.
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Taomug b2 — ®aconHi yacTuHU

Ne

YMOBHE ITO3HAYCHHS

: Ecki3 HazBa nerani
eCKi3y Ha cXemax
1 2 3 4
1 }n:u—,ﬂI : |_T_| Tpiitauk dhaaHEeBUN
2 [D%[ﬂ )i( TpiitHuK po3TpyOHUI
3 H]EIH )l( Tpilinuk po3TpyO-dhaanenn
4 I—:[—I XpecT QuanieBuit
5 _ ||p‘z'q|| _ )%( XpecT po3TpyOHuii
6 _ ||._::_¢|| _ )}( Xpect po3Tpy0-dranennb
7 f ' [—l Komnino ¢uannese
8 é; """ }] (_( Komnino po3rpyOne
9 ~ _Eﬂ- o Koxi o
f f o = 90° OJIIHO pO3TPYyO-TIaiKiii KiHeIb

10 @ ,('( Binsix po3rpy6Huii
11 >(/f-q] /_( o =90° | BimBix po3rpy0-Tnagkuii KiHens
12 Iﬂl : lil I[Tepexin QuaHnEeBHit
13 |i====' >>| [Tepexin po3TpyO-dranennb
14 |:ﬂll )<< [Mepexia po3TpyOHUit
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[Tponorxenus tada. b2

1 2 3 4
15 PE—1- )<| [Mepexin po3Tpy0-Taaakuii KiHeNb
16 [:‘H} —C [TaTpy6oK (aaHeIb-po3Tpyd
17 — [Tatpy0Ook (hiaHenb-raa KU KIHEIb
18 ” |==HH . X [TonsiitHUN pO3TPYO
19 --{ff—_’-f_-’{-_EH- | 3arnymika iiadiena
|
20 m O [ToxxerxHa mijicTaBKa po3TpyOHa
: Tpiitauk po3Tpy0-ianens 3
21 @ )—g—( TIOYKEKHOKO MMi/ICTABKOKO
29 | TpiitHuK (pIaHUEBUN 3 MOKEAKHOIO
R 1 ICTABKOIO
23 o Xpect (bHaHeI:IB-pOST‘py6 3
MOXKEKHOIO IT1/ICTaBKOIO
24 HE%%H | % | Xpect (rraHIeBUi 3 MOXKEKHOIO

M1JICTaBKOIO
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Imxenepri mepexi [Tekcr]: MeroauuHi BKa3iBKM 0 BUKOHAHHS MPAKTHYHUX POOIT I 3400yBadiB
OCBITHBO-KBaJIi(PiKALIHOTO PiBHS MOJIOJIIMK CIICLIANICT rany3b 3HaHb 19 Apxitektypa i OyIiBHUIITBO
crenianbHOCcTi 192 BymiBHMNTBO Ta HMBUIRHA 1HXKEHEpis cherianizamis OnopsipkeHHs OymiBesb i
criopyn Ta OyaiBenbHMIA nu3aiiH AeHHOI (opmu HaByaHHS / ykiuan. O.D. Imane. — Jlrobemis : BCII
«JIrobemiBcrkoro TexHiyHoro gaxoporo koyemxky Jlympkoro HTY», 2022. — 27 c.

Kowmn’rorepuuii HaOip i Bepctka: [mans O.D.
Penaxrop:
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