MIHICTEPCTBO OCBITH I HAYKHU YKPAIHU
XAPKIBCBbKA HAINIOHAJIbHA AKAJJEMIA MICBKOI'O T'OCIIOJAPCTBA

I.JI. epkau

IIporpama HaBYaJILHOI AMCIHUILIIHA Ta po0doYa mporpamMa
aucuIuTing «MichbKi iHAKeHepHiI Mepexi»

(1 CTYIEHTIB 2 KypCy J€HHOI Ta 3a04HOi (popM HaB4yaHHs Hanpsmy 0921
(6.060101) "byniBauireo" criemianbHOCT1 "Micbke OYIIBHUIITBO Ta TOCHO1apCTBO"
crietiamasaiii "TexHiuHe 00CIyroByBaHHS, PEMOHT 1 PEKOHCTPYKIIis Oy TIBENb")

XapkiB — XHAMI - 2009



[Iporpama HaBYAIbHOT NUCUUIUTIHYA Ta poOOYa mporpama JUCHUILIIHU «MiChbKi
1H)KEHEPH1 Mepexi» (17151 CTYyACHTIB 2 KypCy A€HHOT Ta 3a04HO01 (h)OpM HABUAHHS
Harnpsmy 0921 (6.060101) "byniBaunreo" crienianbHOCTI "Micbke OYIIBHUIITBO Ta
rocrnojapcTBo” criemianmi3aiiii "TexHiuHe 00CaIyroByBaHHs, PEMOHT 1 PEKOHCTPYKIIis
oyniens"). Y. epkau [.JI. — Xapkis: XHAMI', 2009. — 16 c.

VYxnagau: ILJI. lepkau

[Iporpama noOypoBaHa 3a BUMOTaMH KPEAUTHO-MOIYJIbHOI CUCTEMH OpTaHi3allli
HaBYaJIBHOTO MPOIIECY

PeniensenT: goneHt kadgeapu Termnoxonoaonoctadanss, k.T.H. O.0. Anekcaxin

YXBaJieHo

Kadeaporo TErI0X0JI0A0MOCTaYaHHS

npotokos Ne4 Bin 29.12.2008,

Buenoro pagor MicToOyaiBeIbHOTO PaKkyIbTeTy
npotokoi Ne5 Bix 29.01.2009.



1.1.
1.2.
1.3.
1.4.
1.5.

2.1.

2.2.
2.3.
2.4.
2.5.

BT YT oo 4
[Iporpama HaBYATBHOT JUCHIHATIIIHI .. ..vvneseeennneeennseeennneennneeennnns 6
Merta, IPeAMET Ta MICIE JUCITUTIIIHI . .euuveneeneeneeeneentenneaneannennns 6
[HpopmariitHIil 0OCST (3MICT) TUCHUTITIHI . ...eeneeeneeneeneeneennennnn. 6
OCBITHBO-KBATI(DIKAITIHT BUMOTH ....uuvetentseeeneseennneeenneeanneeennn. 7
PexomenoBaHa OCHOBHA HABYATBHA JHTEPATYPA «.evvvennrrenneennennns 7
AHOTAaIII1 TpOorpaMy HABYATBHOT AUCITUTIIIIHI ...vvenvreeennreeannneennnnn, 8
PoGoya nporpama HaBUAIBHOT TUCIIUTITIIHH ...uuvvreenereeanneeannneennnn 9

Posznoain o0csary HaB4alIbHOT pOOOTH CTYACHTA 32 BUJAMU

HABYATTBHOT POOOTH .. ..vtenttetteeitt et e e et e e et e eeann 9
38 w91 170011070301 11 1 SR 9
3aco0u KOHTPOJIIO Ta CTPYKTYPa 3TIKOBOTO KPEITUTY ..uvvvennrennnn.. 13
MeTtoau Ta KpUTEPil OLITHIOBAHHS 3HAHD . ...enurreenereeenneeanneeennnenn. 14
[HpOpMAIIITHO-METOTNYHE 320€3MEUCHHS . ..o 'uveneeeneeneeneeneaneannen. 15



BCTYII

Ha cyyacHoMy piBHI 0COOIMBOCTAMU HAYKOBO-TEXHIYHOTO MPOTPECY B raiysi
«ByaIBHUIITBO» € CTPIMKE 3pOCTaHHS Ta OHOBJICHHSI HAYKOBO-TEXHIYHOI 1HpOpMaIIii 1
IIBUJIKE BIPOBAHKEHHS HAYKOBUX PO3POOOK y OyNiBHHUIITBI 1 )KUTIOBO-
KOMYHaJTbHOMY CEKTOpi TOCIIOIapCTBA.

3 KOKHUM POKOM CYTTEBO 3pOCTa€ MOTIK HAYKOBOI 1H(POpMAIIii, IITBUIKO
3MIHIOIOTHCS IH)KEHEPHI Ta apXITeKTYPHO-INIaHyBaJIbHI PillIeHHs. BripoBaKyroThCs
IIpH 3BEJCHH1, PEMOHTI 1 pEKOHCTPYKIIii Oy11BeJb 1 CIIOPY/T HOB1 MaTepiaiu,
KOHCTPYKIIi, TEXHOJIOT1{, KOMIIJIEKCHI METOJM MeXaHi3allii Oy 1iBeIbHUX POOiT, HOBI
dhopmu opranizallii mpari Ta yrnpaBIiHHSI BUPOOHHUIITBOM.

Taxuii MBUIKWIA PO3BUTOK HAYKOBO-TEXHIYHOTO TIPOTPECy BU3HAYAE HOBI
OLTBIII BUCOKI BUMOTH JI0 PIBHSI MIATOTOBKHU CTY/ICHTIB Ta X TBOPUOTO PO3BUTKY.
CyuacHuii ¢daxiBellb TOBUHEH JI00pe OPIEHTYBATUCS Y BUOOPI Cy4aCHOI HayKOBO1
1H(popMallii, BMITH OOIPYHTYBAaTH BUKOPUCTAHHS PalllOHAJIbHIUX KOHCTPYKTUBHUX,
TEXHOJIOTIYHUX Ta OpraHi3aliiHuX PillieHb, 3HaTH €()EeKTUBHI METOIU EKOHOMIYHOT
Ta IHBECTUIIIMHOT MOJITUKU MPU BUPIIICHH] TUTaHb BIPOBAJYKEHHSI
eHepro30epirarounx 3axo/IiB.

HapuanbHa aucriumiina « MichKi 1HXXEHEPHI MEpexi» € TUCITUILIIHOIO 3a
Bubopom XHAMI' myis migroroBku 6akanaBpa 3a HanpsimoMm 6.060101 —
«byniBaUIITBOY (criemiamizaris « TexHiune o0CIyroByBaHHs, PEMOHT 1
PEKOHCTPYKIIisl OyaiBeIbY).

[Iporpama HaBYaNBHOI TUCITUTLIIIHU TOOYO0BaHa 32 BUMOTaMH KPEIUTHO-
MOAYJBLHOT CUCTEMU OpraHi3allii HaB4aJIbHOTO MPOIIeCy 1 po3po0IieHa Ha OCHOBI:

- OCBITHBO-KBai(ikamiitHoi Xxapaktepuctuku XHAMI" (BapiaTuBHA yacTUHA) IS
OakanaBpa HanpsMy «byaiBHUIITBOY» 3a crieliaabHICTIO «Micbke OyAiBHUIITBO 1
roCToIapCTBOY criemiami3aiieto « TexHiaae o0CcIyropyBaHHs, PEMOHT 1
PEKOHCTPYKIIis OyAiBenby», 2007 p.;

- ocBiTHRO-TIpO(eciitnoi mporpamu XHAMI (BapiatuBHa yacTuHa) Aisi 6akanaBpa
HarnpsMy «byiBHUIITBOY» 3a creliaabHICTIO «Micbke OyIIBHUIITBO 1 TOCIIOAAPCTBOY
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crnemianizainiero « TexHiyHe 00CIyroByBaHHs, PEMOHT 1 PEKOHCTPYKIIis OyIiBENbY,
2007 p.

[Iporpama yxBasneHa kadeaporo TEII0X0I0A0mocTaqanHs (mpoTokoa Ned Bij
29.12.2008 p.) 1 Buenoro pamoro mictoOyaiBensHOro GakynpTeTy (mpoTokoa NeS Bin

29.01.2009 p.).



1. MIPOT'PAMA HABYAJIbHOI JUCHUILJIIHU

1.1. Merta, npeamet Ta Micue IUCIUNJIIHHA

MerTa Ta 3aBaHHd BUBYEHHS JUCIIUILIIHU

3a0e3MeunT €IMHUN KOMITJIEKCHUM TM1IX1/, CHCTEMHICTb 1 MOCIJOBHICTh MIPH
0JIepKaHH1 IOCTaTHLOTO 00CATY 3HAHb 1 BMiHb BiJIIIOBIIHO O OCBITHBO-
KBaTi(hiKaliitHOTO PiBHS «0akanaBp» 3 BIAMOBIAHOI crieliagbHOCTI. OBOJIOIHHS
HEOOX1THUM 00CATOM TCOPETUIHHX 1 MPAKTUYHUX 3HAHB 3 MUTaHb PU3HAYCHHSI,
kiacudikali, yiramTyBaHHs, OCHOBHUX €JIEMEHTIB, XapaKTEPUCTUK 1HKEHEPHUX
Mepex, JHKepeJl eHeprornocTayaHHs , METOI1B OYMCTKUA CTIYHMX BOJI, CIIOCO01B
MPOKJIA/IaHHS 1 IOCIITOBHOCTI PO3TAITYBaHHS MEPEXK 3 YB S3KOI0 3 03€JICHCHHSM 1
6maroyctpoem. @opmyBaHHS MPOQPECITHUX BMIHb 1 HABUYOK IS IPUUHSTTS
CaMOCTIHHUX PIllIeHb, BUXOBAHHS MOTPEOU CHCTEMAaTUYHOTO TOHOBJICHHSI CBOiX
3HAaHb Ta TBOPYOTO X 3aCTOCYBaHHS (BiJ pO3pOOHHKA).

[IpenMeT BUBYEHHS TUCIUTUTIHHA
CucreMa Ta mpoliec oprasizaiiii 3axo/1iB 3 MPOEKTyBaHHS 1 OyAIBHUIITBA
1H)KEHEPHOT0 3a0e3MeUeHHS MICT 1 IHXKEHEPHUX Mepex (BiJ po3poOHHKA).

Miclie TUCIUTUTIHY B CTPYKTYPHO-JIOTIYHIN cXeMi MATOTOBKH (haxiBIs

ITepenik aucuunuiz, Ha siki 0e3mocepeIHbO Ilepenik qucHUIIIiH, BUBYCHHS IKHX
CNIUPAECTHCHA BUBYECHHS TAHOI JUCHMILTIHA 0e3mocepeIHbO CIUPAETHCHA HA IaAHY
AUCHMILTIHY
TexHiuHa MEXaHIKa PIAVHM 1 Ta3y I"azonocravanns
TennorexHika Excrutyararist iHJKeHEpHUX MEpex
OnaneHHs
TenyonocrauanHs Ta rapsiue BOAONOCTaYaHHS
BoomnocrauadHs 1 BOIOBIIBEICHHS
ExcruryaTartist iIH)KEHEpHUX MEPEK

1.2. Indopmaniiiauii 06coar (3MICT) TUCHUTLTIHA

Mopynb 1. MicbKi iHXXEHEPHI MEpexl.

3microBuit Moayib (3M) 1.1. IToHATTS TEXHOJIOTIYHUX MPOIIECIB BOIOIIOCTAYaHHS 1
BOJIOBIZIBeIeHHS. JI)Kepena, IHKEHEPH1 CIIOPYIU 1 METOIU TpacyBaHHS
KaHATI3aI[IHHUX 1 BOJIOTIPOBITHIX MEPEK.

1. Kimacudikairist MiCbKHX 1HXKEHEPHUX MEPEXK 1 CIIOPY/I.

2. OunCHI cIOpYAH, TPU3HAUYCHHS 1 METOIU MPOKJIaJaHHs KaHaTI3alliHUX MEPEXK.

3. Jlxxepena, mpyu3HAYEHHS 1 METOAM MPOKJIAJaHH BOJOMPOBIIHUX MEPEK.

4. TpacyBanus imkenepaux mepex (BO, KO) na renmiasi.

3M 1.2. TloHATTS TEXHOJNOTIUHUX MPOILIECIB eHepronocradanus. Jlxepena, iHXKeHepH1
CTHIOPY/IY 1 METOAM TPacyBaHHS TEIUIOBUX, TA30BUX 1 EICKTPUIHUX MEPEK.

1. Ixxepena, mpu3HAUYEHHS 1 METOAM MPOKJIAJaHHS TETUIOBUX, Ta30BHUX 1 €NIEKTPUIHUX
MEPEK.

2. Bu3HaueHHs po3paxyHKOBHX HABaHTAKEHb.

3. TpacyBanns imkenepaux Mepex (TO, 'O, WO) Ha renrmiasi.
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1.3. OcBiTHBO-KBaJIiKaliliiHI BUMOTH

Bwminns (3a piBHAMHE
copmMoOBaHOCTI) Ta 3HAHHSA

Cdepu gisnbHoCTI
(BUpPOOHMYA, COLiaJILHO-
BHPOOHHYA, COLiATBbHO-

nmo0yTroBa)

DyHKIil AiJIBHOCTI Yy
BUPOOHMYIN cepi
(mMpoeKkTyBaJIbHA,

oprami3aiiiina,
yIpaBJiiHCbKA, BHKOHABCHKA,
TeXHiuHa, iH1IIi)

@opMyIIFOBaHHS BUMOT 110
1H)KEHEPHUX MEPEeXkK MicTa
[adopmariitauii mouryk
OCTaHHIX JIOCSTHEHB B Tally31
IH)KEHEpHUX MEpex MicTa
ITocTanoBKa 3aBIaHb
CTBOPIOBAHHSA MPOEKTY 1
po3po0Ka alrOpUTMY PIllIeHb
IIUX 3aBJIaHb.
OOrpyHTYBaHHS JOIIJILHOCTI
peaizanii TeXHIYHUX PillICHb,
10 PO3POOJITIOTHCS.

Po3pobxa npoekTiB
eKCIUTyaTarlii 1 ynmpaBIiHHS
TH)KEHEPHUX Mepex

IIpoekTHa

JlopoOka i BOCKOHANIECHHS
CXeM oprasizaiii
(byHKIIOHYBaHHS 1H)KEHEPHHUX
MEpEeX MiCTa

BrpoBaukeHHs TPOEKTHUX
pileHb

Opranizariitaa

Bubip i TexHi4Ha OIliHKA
METO/IB peai3altii
TEXHOJIOTIYHHX OTepaIliii.
BripoBakeHHs HaNpsSIMKiB
YIOCKOHAJICHHS
TEXHOJIOTYHHUX MPOIIECIB.
Po3paxyHOK TeXHIKO-
€KOHOMIYHUX ITOKa3HUKIB
NPUAHATHX PIlICHb

BnpoBamkeHHss HOBUX
METOAMK YIPABITIHHS
1HKEHEPHOIO
iH(}pacTpyKTypoIo MicTa

TexHomoriyua

1.4. PexoMeH10BaHA OCHOBHA HAB4YaJIbHA JliTepaTypa

1. Hepkau [.JI. Micbki imxenepHi mepexi. Hapuanbauil mocioHuk. — Xapkis:

XHAMTI', 2006. - 97 c.

2.  Iymera M.O., [epkau L.JI., Anekcaxia O.O. [nxenepre o6maHaHHS
HaceseHux micib. — Xapkis: XHAMI', 2007. — 259 c.

3. Ipsako M.O., [Tasenko B.VY., Bacunenko C.M. TemnnoBi mepexi. Hapuanbuuii
nocionuk. — K.: Anepra, 2005. — 227 c.

4. T'onuapenko [.®. Dkcrutyaranus, peMOHT U BOCCTAHOBJIEHUE CETEN
BOoJI00TBeAicHUsA. MoHorpadus. — XapekoB: Koncym, 2008. — 400 c.

5.  Macnosckuii B.B., Kannos 1.1., Cokpyto 1.B. OCHOBBI TEXHOJIOTUHA PEMOHTA
ra3oBOro o00pyJ0BaHus U TPyOONPOBOAHBIX cucTeM. — M.: Briciias mikodna,

2007.-320c.




1.5. AHoTauii nporpaMmu HAaBYAJIbHOI IMCHUILIIHHA

MICBKI IHDKEHEPHI MEPEXI

Merta: 3abe3neunty €qMHUNA KOMIUIEKCHHI MiIXi1, CACTEMHICTD i MOCIiJOBHICTh IIPU
oJiepKaHH1 TOTPIOHOTO JOCTAaTHHOTO OOCATY 3HAHB 1 BMiHb BIJIIOBITHO /10 OCBITHBO-
KBaUTi(PiKAI[IHHOTO PIBHS «MariCTp» 3 BIAMOBIAHOI ciemiaibHOCTi. OBONOAIHHS HEOOX1THUM
00CATOM TEOPETUYHUX 1 MPAKTUYHHUX 3HAHb 3 TUTAaHb IPU3HAYEHHS, Kiacudikalii, yramTyBaHHs,
OCHOBHUX €JIEMEHTIB, XapaKTEPUCTUK IHKEHEPHUX MEPEXK, IPKEPEIT TEIUIO- , Ta30-, BOJIO-,
€JIEKTPOIIOCTaYaHHs , METO/IIB OYMCTKH CTIYHUX BOJI, CITIOCOOIB MPOKJIAaHHS 1 TOCITIOBHOCTI
po3TallyBaHHS MEpPEX B MiA3EMHOMY MPOCTOPI 3 YB’A3KO0 3 03EJICHEHHSIM 1 6J1ar0yCcTpOEM.
OBOJIOIIHHS CYy4YaCHUMHU METOAaMH, popMaMH OpraHi3allii, JIaHyBaHHs, YIIPABIIHHS 1 KOHTPOJIIO B
rainysi MaitoyTHbO1 ipodecii, popmyBaHHS nMpodeciiHUX BMiHb 1 HABUYOK JJISI TIPUHHSATTS
CaMOCTIHHUX PIIIEHb ITi]T YaC KOHKPETHOT pOOOTH B peaTbHUX YMOBAX, BUXOBaHHS MOTpeOH
CHUCTEMAaTUYHOTO MTOHOBJIEHHS CBOIX 3HAaHb Ta TBOPUYOTO 1X 3aCTOCYBAaHHS y MPAKTUYHIHN MisITHHOCTI.

[IpeameT: Cucrema ta nporiec oprasisaiii 3aX0/IiB 3 IPOEKTYBaHHs i Oy/iBHHUIITBA
1H)KEHEePHOTO 3a0€3MEeUeHHSI MICT 1 IH)KCHEPHHUX MEPEK.

Monynb 1. MicbKi iHXXE€HEPHI MEpexi.

3micToBi moaymi (3M):

3M 1.1. IIoHATTS TEXHOJOTIYHUX MPOIIECIB BOJAOIIOCTAUYaHHS 1 BOIOBiABeACHHS. [[kepena,
1H)KEHEPH1 CIIOPY/IH 1 METOJIM TPACYBaHHS KaHAJI3aIiiHUX 1 BOJOIPOBIIHIX MEPEK.

3M 1.2. [1oHATTS TEXHOJOTIYHHX MPOLIECiB eHepronocTayanus. Jxepena, iHKeHepHi
CTIOPY/IM 1 METO/I TPACyBaHHS TEIJIOBUX, Ta30BUX 1 EJIEKTPHYHUX MEPEXK.

I'OPOACKHUE MHXEHEPHBIE CETU

Llenb: O6ecneunts eaMHBIA KOMIUIEKCHBIN ITOIXO0/, CHCTEMATUYHOCTD U
MOCJIEI0BATEIBHOCTD MPU MOJIYYEHUH HEOOXOJUMOT0 JOCTaATOYHOTO 00beMa 3HAHUI U YMEHUH B
COOTBETCTBHUH C 00pa30BaTEIbHO-KBATU(UKAIMOHHBIM YPOBHEM «MAaTrHCTP» COOTBETCTBYIOIICH
cnenuanbHocTH. OBlaseHne Heo0X0JMMbIM 00BEMOM TEOPETHUECKHUX U MPAKTUUECKUX 3HAHUI 110
BOIPOCaM Ha3HAYCHHMS, KIaCCU(PUKAIIUH, YCTPOICTBA, OCHOBHBIX AJIEMEHTOB, XapaKTEPUCTHK
WHXEHEPHBIX CETeH, HCTOYHUKOB TEII0-, Ta30-, BOJO-, €IEKTPOCHA0KEHHSI, METOJI0B OUYUCTKHU
CTOYHBIX BOJ, CHOCO6OB MPOKIAAKHU U MOCJICA0BATCIIbHOCTH pa3MCIICHUS B IMOJA3CMHOM
MIPOCTPAHCTBE C YBSA3KOMW C 03€JICHECHUEM U Os1aroyctpoiicTBoM. OBliajieHne COBPEMEHHBIMU
MeTOoAaMH, (OPMaMu OpPraHU3aNH, TUIAHUPOBAHUS, YIIPABICHUS U KOHTPOJIS B 001acTH Oy Tymeit
npodeccuu, hopMupoBaHKUe MPOGHECCHOHATHHBIX YMEHUN U HABBIKOB IS IIPUHSITHS
CaMOCTOSITENIbHBIX PEIICHUH BO BpeMsi KOHKPETHOI paboThl B peabHBIX YCIOBHSX, BOCHIUTAHUE
HE0OXOIMMOCTH CUCTEMATUYECKOTO OOHOBIIEHHUSI CBOMX 3HAHUM M TBOPUECKOTO UX MPUMEHEHHUSI B
MPaKTUYECKOU JIeATETbHOCTH.

[Ipeamet: Cucrema u mporiecc OpraHu3aIui MEPOTIPUATHIA [0 TPOSKTUPOBAHUIO U
CTPOUTENHCTBY UHKEHEPHOTO 00ECIIeUeHHUsI TOPOJIOB U NHKEHEPHBIX CETEH.

Mopnyns 1. ['opoackue MHXEHEPHBIE CETH.

ConepxatenbHbie Moayiu (CM):

CM 1.1. IloHATHS TEXHOIOTHYECKUX MTPOLECCOB BOJOCHAOKEHHS U BOJOOTBEICHHS.
HcTouHNKH, HH)KEHEPHBIE COOPYKEHHSI K METOIbl TPACCUPOBKU KAHAJIU3aLUOHHBIX U
BOJONPOBOAHBIX CETEH.

CM 1.2. IloHATHS TEXHOJIOTHYECKUX MPOIECCOB IHEProcHa0KeHus. MIcTouHuKH,
MHXEHEPHBIE COOPYKEHUS U METO/IbI TPACCUPOBKH TEILIOBBIX, FA30BBIX U IEKTPUUYECKUX CETEH.



2. POBOYA ITIPOT'PAMA HABYAJIbHOI JUCIHUILIITHA

2.1. Po3noais HaB4aJIbHOI pOOOTH CTYJAEHTA
BHIaMH HABYAJbHOI pO0OTH

T'oguan —
PR y TOMY YHCII y TOMY YHCII § o
. . = = < Q 5
CrenianbHicTs, | Beboro, = = o T | Z 3 S
N g =% N oo |E S| . ° )
crienjanisauis | kpenut/ | 9 S = |25 2 |58|leg| & - )
(abpesiaTypa) | ToOmMH z = = |EZ| & ¢ Sl E8 = | S i
O > | =2 |82 & |3 %8¢ R = E
= 3 2 !

= =3
TOPPb 4/144 4 64 32 32 - 80 - - - 4 -
TOPPB* 4/144 4 22 14 8 — 122 | 10 - - 4 -

* st 3a09HOT (hOpMU HAaBYAHHS

2.2. 3MicT AUCHUILTIHA

Mopynb 1. Michki iH)KEHEpHI MEpexi
3mictoBi moayni (3M):

3M 1.1. TIoHATTS TEXHOJOTIYHHUX MPOIIECIB BOJOTIOCTAYaHHS 1 BOJIOBIIBEICHHS.
Jlxepena, iHKEHEPH1 CIOPY/IY 1 METOIM TpaCcyBaHHs KaHATI3allIMHUX 1
BOJIONIPOBITHUX MEPEK
HaBuanbHi enemeHTH

1. Knacudikariis MiCbKUX 1HKEHEPHUX MEPEX 1 CIIOPYI.

2. OuwucHI CrIOPYaH, MPU3HAYCHHS 1 METOIU TIPOKJIAIaHHS KaHATI3aI[IHHAX
MEpPEK.

3. OwuwucHi ciopyau, MPU3HAYCHHS 1 METOIU TIPOKJIAJIAaHHS BOJAOTPOBITHUX
MEpPEK.

4. TpacyBaHHS IHKEHEPHUX MEPEX Ha T'CHILIaHI.

3M 1.2. TloHATTS TEXHOJOTIYHUX MPOLECIB eHepronocTayanus. Jxepena,

1H)KEHEpH1 CIIOPYAM 1 METOAM TPACyBaHHS TEIUIOBUX, FA30BHX i
eNIEKTPUYHUX MEPEK.
HaBuanbhi enemeHTH

1. Jxepena, mpu3HaYeHHs 1 METOAM MPOKJIAJaHHs TEIJIOBUX, TA30BUX Ta
CJIEKTPUYHHUX MEPEXK.

2. TpacyBaHHS 1HXXEHEPHHX MEPEK Ha T€HIUIAHI.

3. BuzHaueHHS po3paxyHKOBUX HABaHTAXECHb, T'IPABIIUHI PO3PAXYHKH
TEIJIOBUX 1 TA30BUX MEPEK.




Po3noain yacy 3a MOYJISIMU 1 3MICTOBHUMH MOJTYJISIMHU

Ta (OopMHU HaBYAIbHOI pOOOTH CTyIEHTa

Monyni ta | Besoro,

dopmu HaBYAIBHOT poOOTH

3MICTOBHI | KpeauT/ Jlexii [TpakTnyni

JlaGopaTopHi

CPC

MOty roguH | Jlenna | 3aouna | Jlenna | 3aouna | [leHHa

3aou”a

Henna

3aouHa

Monyis 1. 4/144 32 14 32 8 -

- 80

122

3M 1.1. 2/72 16 6 12 4 -

- 44

62

3M 1.2. 2/72 16 8 20 4 -

- 36

60

JlexuiitHuii Kypc

3micT

KinbkicTs roqun

3M 1.1. TIOHATTS TEXHOJOTTYHUX MPOIIECIB BOAOIIOCTAYaHHS 1
BOJIOBiIBeIeHH. J[Keperna, iHKeHepH1 CIIOPYAU 1 METOI TpacyBaHHS
KaHaJIi3aliiHUX 1 BOJONIPOBITHUX MEPEX.

Jlenne
HaBYaHHA

3aoune
HAaBYaHHSA

[onsarTs enepromnocradyanHs MicT. [IOHATTSI TEXHOIOTIYHUX MPOIIECIB.
3aranpHi BIZIOMOCTI TIPO iH)KEHEepHE 00JaHaHHS 1 CIOPYAN MICT.
[TpuHIMTIOBI CXeMHU BOJOBI/IBEACHHS 1 eHEProONOCTaYaHHS.

Knacudikamis micekux imkenepuux mepex ( TO, BO, I'O, KO, WO, VO
).

Knacudikamis micekux imkenepuux cnopyn ( LITII, I'PII, TII, TPILI,
HY).

Cuctema KaHaji3arii: Ipu3HaYeHHs, TPUHITUIIOB] CXEeMH KaHaJi3aiiHuX
MEpPEekK, OYHCHI CIIOPYAH, TOHATTS PO METOIU OUUCTKU MOOYTOBUX
CTOKIB, METOIM TIPOKJIAJIAHHS MMPUHMAIOYHX 1 BOUpaIOUuX
KaHai3aliiHUX MEPEeXK; eJIeMEHTH YCTPOIO KaHATI3allIHUX MEpex;
pPO3paxyHOK KiJTbKOCTI 3ITMBOBHX BOJI.

1,5

Cucrema BOJIOTIOCTaYaHHA: IPU3HAYCHHS; DKEpETIa BOJAOTIOCTauYaHHS;
NPUHINIIOBA CXeMa BOAOIOCTaYaHHS HACEJICHUX MICT; METOI!
NPOKJIaJaHHs PO3NOALIBUUX 1 PO3BITHIX MEPEK BOJIOTIOCTAYaHHS;
PO3paxyHOK BUTPAT BOJU HA TOCIIOAAPChKE-UTHI HOTPeON HACEIeHHS,
KOMYHaJIbHI TOTPEOH MiCTa Ta Ha TaCIHHS MOXKEXKI.

1,5

3M 1.2. TIOHATTS TEXHOJOTTYHUX MPOIIECIB EHEPTOMOCTaYaHHS.
Jlxepena, iH)KEHEpHI CIOPYAM 1 METOAM TPACyBaHHS TEINIOBUX, FA30BUX
1 €TIEKTPUYHUX MEPEXK.

Cucrema TemIonoCTa4aHHs: IPU3HAYECHHS; [UKEpea TeII0N0CTayaHHs;
MPUHIIMIIOBA CXE€Ma TEIIONOCTaYaHHS HACeIEHUX MICT; METOAU
NPOKJIaJaHHs PO3NOAUIBUUX 1 PO3BITHUX TEINIOBUX MEPEXK;
postamryBanHs L[TII; po3paxyHOK TEMJIOBUX HAaBaHTAXEHb CIIOKMBAYiB
Ha MOTpeOU OMaeHHs, BEeHTWIALIT Ta raps40ro BOJONOCTaYaHHS;
BU3HA4YCHHsS TeruioBoro HaBaHTaxkeHHs L[ TII; rigpaBmiunuii po3paxyHOK
TETIOTPOBO/IIB.

CucreMa eJIeKTPOIIOCTaYaHHS: PU3HAYCHHS; JKepesa
eHeKTpOHOCTa‘IaHHH; HpI/IHI_[I/IHOBa cxeMa eJ’IeKTpOHOCTa‘-IaHHSI HACCJIICHUX
MICT; METOZM TIPOKJIAJIAHHS PO3IMOAUIHYMX 1 PO3BITHUX €IEKTPUIHUX
Mepexc; pOBTaHIYBaHHH TH, BU3HAUCHHA e)’[eKTpI/I‘-IHI/IX HABAHTAXCHb.
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ITponossxeHHs TabII.

Cucrema ra3onocTavyaHHs: MPU3HAYCHHS; JDKepeia ra30loCcTauyaHHs,
NPUHIUIIOBA CXEMa ra30I10CTayaHHs HACEICHUX MICT; METOIU
MIPOKJIAIAaHHS PO3MOIIIBYHMX 1 PO3BITHAX Ta30BUX MEPEXK; PO3TAITyBaHHS
I'PII; po3paxyHOK CIIO>KMBaHHS ra30BOr0 NaJIMBa Ha NOOYTOBI MOTpeOn
HaCeJICHHS; T1APaBIIYHANA PO3PaXyHOK Ta30IPOBOIIB HU3bKOTO THCKY.

4

2

[lepeTnHaHHS IHKEHEPHUMH MepeKaMH BOJHHX IMEPEIIKO/ 32
JIOTIOMOT'0I0 JTIOKEpiB: Kinacu@ikallis, ClIoCOOH yJaIlITyBaHHS.

[TepeTnHaHHS IH)KEHEPHUMHU MEPEKaMH JIOPIT, BOJHUX MEPEIIKO/I 1 SpiB
3a JOMIOMOT 010 TMOBITPSHUX MEPEXO/IiB: KiIacu(ikallisi, KOHCTPYKTHBHI
0COOJIMBOCTI .

[lepeTnHaHHs iH)XKEHEPHUMH MEpEKaMH aBTOMOOUTHHUX 1 3aJII3HUYHUX
JIOPIT 32 TOTIOMOTOF0 O€3TPaHIICHHINX METO/IiB MTPOKIaIaHHsI: TIPOKOJI,
TOpPU30HTAJIbHE OYpiHHS, METO ITUTOBOI MPOXOAKH.

[IpakTuuni 3aHATTS

3micT

KinekicTs rogua

3M 1.1. TIoHATTS TEXHONOTIYHUX MPOIIECIB BOJAOIOCTAYaHHS 1
BOJIOBiABeIeHHS. JI>Keperna, 1HKeHEepHI CIIOPYAX 1 METOIU TpacyBaHHS
KaHaTI3alIHHUX 1 BOJOMPOBITHUX MEPEIK.

Jenne
HaB4YaHHA

3aoune
HaB4YaHHI

Cucrema kaHauizauii: Ipu3HAYeHH, IPUHIMIIOB] CXEMH KaHaTi3alliHHNIX
MepeK, OYMCHI CIIOPYAH, TIOHSTTS PO METOJIU OYUCTKH MTOOYTOBUX CTOKIB,
METOAM MPOKJIaIaHHs NMPUIMaI0YHX 1 BOUpaounX KaHaNi3aliiHUX MEPEeK;
€JIEMEHTH YCTPOIO KaHAJI3aI[IHHUX MEPEX; pO3PaXxyHOK KiJTbKOCTI 3TMBOBHX
BO/I.

6

2

Cucrema BOJIOTIOCTAYaHHS: MPU3HAYCHHS; JDKEpesia BOJOIOCTaYaHH;
MIPUHIIMIIOBA CX€Ma BOJOMOCTAYaHHS HACETICHUX MICT; METOIU MPOKJIaIaHHs
PO3MOALTHYMX 1 PO3BITHUX MEPEK BOAOIOCTAYAHHS; PO3PAXYHOK BUTPAT
BOJM Ha TOCHOJAPChKE-MHUTHI MOTPEOH HACEICHHS, KOMyHAaIbHI TOTpeOH
MiCTa Ta Ha raciHHS ITOXKEXI.

3M 1.2. TIoHATTS TEXHOJOTIYHUX MPOIIECIB eHepronocTadanus. Jxepena,
1H)KEHEpHI CIIOPY/X 1 METO/IM TPAaCyBaHHS TEIUIOBUX, Ta30BUX U
CJIIEKTPUYHHUX MEPEK.

CucTema TemIonocTayanHs: MPU3HAYEHHS; JPKEpea TeIIONOCTaYaHHs;
MPUHIIMIIOBA CXE€Ma TEIIONOCTaYaHHsI HACEIeHHUX MICT; METOAU
MPOKJIaaHHs PO3MOAUTBYNX 1 PO3BIIHUX TEINIOBUX MEPEXK; PO3TAIlyBaHHS
LITIT; po3paxyHOK TEIJIOBUX HABAaHTAXEHb CIIOKMBAYIB Ha TIOTPEOH
OTAJICHHS, BeHTUWISLIT Ta raps40ro BOJONOCTaYaHHs; BU3HAYCHHS
terutoBoro HaBaHTakeHHs L[ TIT; rigpaBiiuamii po3paxyHOK TETIONPOBO/IIB.

Cucrema enexkTponocTadyaHHs: MPU3HAUYEHHS; JDKepelia eNeKTPOIoCTauaHHs,
NPUHIIMIIOBA CXEMa eJICKTPOIIOCTauYaHHs HACEIICHUX MICT; METOAN
MPOKJIaIaHHs PO3MOALIBUMX 1 PO3BITHUX ENEKTPUYHUX MEPEIK;
posramryBanHst T11; Bu3HauCHHS eNEKTPUYHUX HABAHTAXKEHB.

Cuctema razonocradyaHHs: NpU3HAUYEHHS; JUKepelia ra30MoCcTayaHHs;
NPUHIMIIOBA CXEMa Ta301I0CTaYaHHsl HACEIEHNX MICT; METOAM MPOKJIATaHHS
PO3MOAITBYMX 1 PO3BIIHUX Ta30BUX Mepex; posramryBanus [ PII;
pPO3paxyHOK CITOKMBAHHS ra30BOTO MajJKuBa Ha MOOYTOBI MOTPeOH
HACEJICHHS; T'1IpaBJIiYHUNA PO3pPaxyHOK ra30MpOBOIB HU3HKOTO THCKY.
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InuBinyanpHI 3aBJIaHHS:

KonTponbaa poboTa (3a04uHe HaBYaHHS).

KOHTpOJIBHa CKIIAA€THbCA 3 HACTYITHUX iHI[I/IBiI[yaHBHI/IX 3aBJaHb:

TpacyBaHHS Ha T'eHIUIaH1 3a0Yy/1I0BHU:
TETUIONPOBITHUX MEPEK;
ra30MpOBiTHAX MEPEK;
BOJIOTIPOBITHUX MEPEK;
KaHaJ3alliHUX MEPEXK;
CIIEKTPUIHHUX MEPEK;
po3TalryBaHHs iH)KCHEPHUX CIIOPY/I:

o I[TIL
o [PII;
o TIL

OO6csr KoHTpoIbHOT po60oTH — 10 TOIUH.

CamocriliHa HaBYajibHA POOOTA CTyAEHTa

3MmicT

KinekicTs rogusu

3M 1.1. I1oHATTS TEXHOJOTIYHHX MPOLIECIB BOJOIIOCTAYaHHs i [enne
BOZIOBiABeIcHH . JI>kepera, 1IHKEHEPHI CIIOPYIU 1 METOIM TPAaCyBaHHsS | HaBYAHHS

KaHaJi3alliiHUX 1 BOJOMPOBITHUX MEPEK.

3aoune
HABYAHHS

[TonsTTs enepromnocradads MicT. [IOHATTS TEXHOIOTIYHUX MPOIIECIB.
3aranpHi BiIOMOCTI PO iHXXEHEpHE 00JIaJHAHHS 1 CIIOPYIU MICT.
[TpuHIIMTIOBI CXE€MU BOJOBIABEICHHS 1 EHEPTOMOCTAaYaHHS.

4

6

Knacudikamis micekux imkenepuux mepex ( TO, BO, 'O, KO, WO,
VO ).

Knacudikamis micekux imkenepuux cnopyn ( LITII, I'PII, TII, TPILI,
HY).

Cucrema KaHami3amii: Ipu3HauYeHHs, TPUHITUIIOB] CXEMH
KaHai3aliiHUX MEpexk, OUUCHI CIIOPYIH, TOHATTS PO METOIH
OYHUCTKHU TOOYTOBUX CTOKIB, METOJIU MPOKJIATaHHS MPUMUMAIOYHX 1
BOMpAIOUMX KaHATI3aIIHUX MEpeX; eNEMEHTH YCTPOIO
KaHATI3aIIHHUX MEPEK; PO3PaXyHOK KITHKOCTI 3TMBOBUX BOJI.

16

20

Cucrema BOIOTIOCTaYaHHS: TPU3HAYCHHS; DKEpeTIa BOJAOTIOCTauYaHHST,
MPUHIIMIIOBA CX€Ma BOJIOMOCTAYaHHS HACEJICHUX MICT; METOIN
MIPOKJIAIAHHS PO3MOIIIBYHMX 1 PO3BITHUX MEPEK BOJOTIOCTAYaHHS,
PO3paxyHOK BUTPAT BOJU HA TOCIOAAPChKE-TIUTHI MOTPEOn
HaceJIeHHs, KOMyHaJIbHI TOTpeOr MiCcTa Ta Ha TaCIHHS TOXKEXKI.

16

20

3M 1.2. TIOHATTS TEXHOJOTTYHUX MPOIIECIB EHEPTOMOCTaYaHHS. Henne
Jlxepena, iH)KEHEpHI CIIOPYAM 1 METOAM TPACyBaHHS TEIJIOBUX, HaBYaHHS

ra3oBUX U EIEKTPUUYHUX MEPEK.

3aoune
HaB4YaHHS
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ITponossxeHHs TabII.

Cucrema TemIonocTayaHHs: MPU3HAYCHHS;, JKepera
TEIJIONOCTAYaHHS; MPUHIIMIIOBA CXEMa TEIJIONOCTaYaHHsI HaCeIeHUX
MICT; METOJY TIPOKJIAJIaHHS PO3MOALTHUUX 1 PO3BITHUX TETUIOBUX
Mepex; posramyBanHs LITII; po3paxyHOK TEIUIOBUX HaBaHTaKEHb
CIIOXKMBAYiB HA TTOTPEOH OMAJICHHsI, BEHTHJISIIIT Ta rapsaoro
BOJIOTIOCTAYaHHST, BU3HAUEHHS TeIIoBoro HaBantaxeHnHs L TII;
T1ApaBIIYHANA PO3pPaXyHOK TEIJIOMPOBO/IIB.

8

12

CucreMa eJIeKTPOIIOCTaYaHHs: MPU3HAYCHHS, JKepesa
€JIEKTPOTIOCTAYaHHSI; IPUHITUIIOBA CXeMa eJIeKTPOIOCTaYaHHs
HAaceJICHUX MICT; METOIM MPOKJIAAAHHS PO3MOIIIFYMX 1 PO3BITHUX
CIEKTPUYHUX Mepex; po3TairyBaHHs T1I; BUSBHAUYEHHS €IIEKTPUYHUX
HaBaHTA)KEHbD.

12

Cucrema ra3onocradyaHHs: MPU3HAUYCHHS; JKepelia ra30nocTauyaHHs;
NPUHINIIOBA CXeMa ra30MocTadyaHHs HACEIEHUX MiCT; METOAN
NPOKJIaJaHHs PO3MOAITIBUMX 1 PO3BITHIX Ta30BUX MEPEIK;
postamryBanHs ['PII; po3paxyHOK CHo>KMBaHHS ra30BOro NajvBa Ha
no0yTOB1 MOTPeOU HACETICHHS; T1IPaBIiYHUNA PO3PAXYHOK
ra30IpOBOJIiB HU3HKOTO TUCKY.

12

[lepeTnHaHHA iH)XKEHEPHUMH MEpEKaMH BOJHUX MEPELIKO] 32
JIOTIOMOT'OF0 JTFOKEPIB: Kiacudikallisi, CmocoOH yJaiTyBaHHSI.

[lepeTnHaHHS iH)KEHEPHUMH MEPEKaMH JOPITr, BOAHUX MEPELIKON 1
SIpIB 3a JIOTIOMOTOO MOBITPSHUX MEPEXOIiB: KiIacudikaris,
KOHCTPYKTHBHI OCOOJIHMBOCTI .

[lepeTnHaHHS 1H)KEHEPHUMHU MEpEeKaMu aBTOMOOUTbHHX 1
3QTI3HAYHUX JIOPIT 32 IOTIOMOTOI0 O€3TPAHIIECHHIX METOIIB
NPOKJIaIaHHs: TPOKOJI, TOPU3OHTAIBHE OYPiHHS, METOI IMUTOBOT
MPOXOJIKH.

2.3. 3aco0u KOHTPOJIIO Ta CTPYKTYPA 3aJIKOBOI0 KpeauTy

Buau Ta 3aco0u KOHTPOJIIO

Po3noain o0aJis,

(TecTyBaHHsI, KOHTPOJIbHI pO00TH, IHIMBIIYaIbHI 3aBIaHHS TOLIO) %
MOAYJIb 1. [IoToyHnii KOHTPOJIb 3i 3MICTOBUX MOJAYJIiB
3M 1.1. TecryBanus. TecTyBaHHS 31 CHIOETHCS MICIs 3aKiHUCHHS 30%
BHUBUYEHHS 3MICTOBOTO MOJYJISI.
3M 1.2. TecryBanns. TectyBaHHS 31ICHIOETHCS MiCTS 3aKIHUEHHS 30%
BHUBUYEHHS 3MiCTOBOTO MOJYJISI.
HincymkoBuii kouTpoas 3 MOJAVYJIIO 1.
Icur. Icnut 3xiiicHIOETHCS TTics TecTyBaHb 3a 3M 1.1., 1.2., mpuitmanHs 40%
KOHTPOJIbHOI poOOTH (3a0UHE HAaBUAHHS).
Bceworo 3a Mmogynem 1. 100%
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2.4. MeToau Ta KpUTepii ONiHIOBAHHS 3HAHb

«BiagmMinHO» — 32 HaIOHATBHOIO TKATOI0; «A» (91-100% HaOpanux OamiB) — 3a
mkanor ECTS — BucTaBisieTbes 32 HACTYITHUX YMOB:

1. TBopumii miaAXia 10 3aCBOIOBAHHS MaTepiaiy, MOBHOTA 1 MPaBUJIbHICTh
BUKOHAHHSI 3aB/IaHHSI.

2. BMiHHSI 3aCTOCOBYBATH Pi3HI IPUHIIUAIN i METOAM B KOHKPETHUX CUTYAITisIX.

3. I'muGoxkwuii anami3 GakTiB Ta MOJIIM, CIPOMOXKHICTh MPOTHO3YBAaHHS PE3YJIbTATIB
B1JI IPUUHATHUX PIIICHbD.

4. YiTke, mocaioBHE BUKJIAIaHHS BIJOBII HA TATepi.

5. BMiHHS NOB'A3aTH TEOPIIO 1 IPAKTHKY.

«/loOpe» — 3a HamoHaEHOTO MmKaTor0; «By» (81-90% Habpanux 6aiiB), «C»
(71-80% nabpanux OaniB) — 3a mkanoo ECTS — BuctaBnseThcs 3a HACTYITHUX YMOB:
1. MaroTh Miclie JesiKi HEMPUHITUIIOBI TOMUJIKH HECYTTEBOTO XapakTepy y
BUKJIaJaHH1 BIATOBIIEH MTPU MOBHUX 3HAHHAX MPOTPAMHOTO MaTepiaiy.

2. IlepeBakaHHS JOTTYHUX MIAXOIB Iepe]l TBOPUUMH Y BIAMOBIASIX HA MUTAHHS.
3. He 3aBxxau npaBuiibHE TPOTHO3YBAHHSI TIOIH BiJl MPUWHATUX PillICHb.
4. BMiHHS TOB'sI3aTH TEOPIIO 3 MPAKTUKOIO.

«3a10BiJILHO» — 32 HAllIOHAJILHOIO 1IKaJOo0; «D» (61-70% Habpanux OamniB),
«E» (51-60% nabpanux 0aniB) — 3a mkaioro ECTS — BucTaBisieTbes 32 HACTYITHUX
YMOB:

1. PermpoiyKTUBHUIN MIAX1A IO 3aCBOIOBAHHS 1 BUKJIAJaHHS MaTepiany.

2. HemoctaTHsg MOBHOTA BUKJIAIaHHS MaTepialy, ajie mpu 000B'S3KOBOMY
BUKOHaHHI (MOYJIMBO 3 HECYTTEBUMU MMOMIJIKAMH) THX 3aBJaHb, 1110 MOB'sI3aHi 3
PO3B'sI3aHHSIM MPAKTUYHUX 3a71a4.

3. HernuOoKi 3HaHHSI OCHOBHOI'O MaTepially, HasBHICTh BEJIUKOI KIJIBKOCTI
HETOYHOCTEH y BUKJIAJaHH1 MaTepiaiy.

4. HeuiTke BUKJIaJaHHS MaTepiaay Ha mamnepi, MOpyIIeHHs JIOT14HOT MOCIIT0BHOCTI
MIpY BUKJIQJaHHI MaTepiaiy.

5. YTpyaHeHHs pU NPaKTUYHOMY BTIJICHHI IPUMHATUX PIIICHb.

«He3a10BiJIbHO 3 MOKJIMBICTIO MOBTOPHOT0 OiIHIOBAHHSD — 32
HaIllOHAIBHOIO MIKaNOoK0; «FX» (26-50% Habpanux 6aniB) — 3a mkanoro ECTS —
BUCTABJISIETHCS 32 HACTYITHUX YMOB:

1. BincyTHICTh 3HaHb 3 0111101 YACTUHU MaTepiany, MOTraHe 3aCBOEHHS
NPUHITUTIOBHUX TOJI0XKEHD KYPCY.

2. HasiBHICTH IpyOHX, MPUHIIUTIOBUX TOMUJIOK TIPY IPAaKTHYHOMY BUKOHAHHI1
OTPUMAHHUX 3aBJ/IaHb.

«He3an0BJIbHO 3 000B'I3KOBMM MOBTOPHUM BHBYEHHAM) — 32
HallloHATBHOO MKaIow; «F» (0-25% nabpanux 6amniB) — 3a mkanoto ECTS —
BHCTABJISIETHCS 32 HACTYITHUX YMOB:

1. HeBukoHnanHs 200 BUKOHAHHSI 3 BETUKUMH ITIOMUJIKAMU THUX 3aBJIaHb, 110
NOB's13aHi 3 PO3B'SA3aHHAM MPAKTUIHUX 3a/1a4.
2. HerpamoTHe 1 HeTpaBUiIbHE BUKJIAJaHHs BIANOBIIEH HA anepi.
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2.5. IndopmauniiiHo-MeTOoAMYHE 3a0e3MeYeHHS

bibmiorpadiuni onucu, [HTEpHET anpecu 3M, ne
3aCTOCOBYETHCS
1. PexomenjoBaHAa OCHOBHA HaBYAJIbHA JIiTEpaTypa
1. Anexcees M. U. ,JImutpues B. /I. u np. ['opoackue nHXxeHEpHBIE CETH U 1.1, 1.2.
koyiekTopsbl.- JI. : Ctpoituznar, 1990.-384 c.
2. [mutpues M.U. I'opoackue nnxenepHsle cetu.-M. : Crpoituszar, 1.1, 1.2.
1988..
3. boryk B. O., ®enopos H. ®. kananuzauuronnsie cetu.-M. : Ctpoiiuzaar, 1.1.
1974.
4. A6pamom H. H. Bogocna6xxenue.-M. : Ctpoiinznar, 1982. 1.1.
5. Wonun A. A. Ternocuabxenue.-M. :Ctpoitnzaart, 1973. 1.2.
6. Wonmn A. A. I'azocHabxenue. — M.: Crpoiinzaar, 1989. 1.2.
7. Kosun B.E. Tennocna6xxenne. — M.: Beicias mikomna. 1980. 1.2.
8. Taru-3age @.I". sneprocHadxkenune ropoo. — M.: Crporiuznar, 1980. 1.2.
9. bepexnos 1.O. Temorazonocrauanss mict. — Kuis: byniBensnuk, 1973. 1.2.
10 bepexnos L. O. , lllynsra M. O. YnamryBaHHs 1 €KCILTyaTaIlis TEIUIOBUX 1.2.
. ira3zoBux mepex. — K.: HMK BO, 1992.-124 c.
11 Ky3nenos B. C. D1eKTpooCBeIIEHHE U IEKTPOOCBEIICHHE TOPOIOB. 1.2.
. MuHck: Bemiimas mxkosa, 1989.
12 Ilynsra M.O., bepexnos 1. O. Enepronocraganns mict. — K. : ICJ1O, 1.2.
. 1993.-228c.
13 Hepxau [.JI.Miceki imxenepHi mepexi.- X. : COIT IBL] XHAMI,2006.- 1.1,1.2.
96¢.
2. lonaTkoBi JKepena
1. Coxonos E. f. Tennodukanus u Teriossie cetu. M.: DHeprousar, 1.2
1982.-360c.
2. Tlemexonos H. U. IIpoektupoBanue ternocHadxenus. — Kues: Buia 1.2
mkosna. I'oyoBHe 131-Bo, 1982.-328c.
3. CHull 2.04.03-85. Kananu3zauus. HapykHble c€TH U COOPY>KEHUS. 1.2
Coro3zpogokananH1WnpoexT.
4. CHull 2.04.02-84*. Bogocnabxenue. HapykHbie ceTu 1 COOPYKEHUSI. 1.1.
CorozpogokanantHMWnpoexr.
5. CHull 2.04.07-86. TenoBsle cetn. BHUIIM3nepronpom. 1.2
6. JIBH B.2.5-16-99. ImxenepHe 00aiHaHHS 30BHINTHIX MEPEK. 1.2.
BusHaueHHs po3MipiB 3eMENbHUX AUISHOK ISl 00’ €KTIB EIEKTPUIHHIX
MepeK. YKPEHEPrOMEPEKIIPOEKT.
3. MeroanyHe 3a0e31IeYeHHS
1. MetoanyHi BKa3iBKU O CAMOCTIMHOTO BUBYCHHS, TPAKTUYHUX 3aHSAThH Ta 1.1, 1.2.

BUKOHAHHS KOHTPOJIBHHUX POOIT 3 TUCIUTUTIHHA

,»,MICBKI1 iHX)eHepH1 Mepexi” (IUIsl CTYJEHTIB IEHHOT Ta 3a04HOI (hopm
HaBYaHHA crenianbHocTi 6.060101 — ,Michke OYAIBHUIITBO i
rOCIOapCTBO”, criemianizariii ,, TexHigHe 00CIyroByBaHHs, PEMOHT 1
pexoHcTpyKIis Oynisens”). Xapkis: XHAMI', 2009.
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HABYAJIBHE BUJIAHHA

[Iporpama HaBYAIbHOT NUCUUIUTIHYA Ta pob0oYa nmporpama JUCHUILTIHU «MichbKi
1H)KEHEpH1 Mepexi» (I CTYyEHTIB 2 KypCy ACHHOI Ta 3a04HOi (pOopM HaBUAHHS
Hanpsimy 0921 (6.060101) "byniBaunrBo" cnemianbHOCTi "Mickke OyIBHULITBO Ta
rocroapcTBo" crienianizanii "TexHiyHe 00CIyroByBaHHs, PEMOHT 1 pEKOHCTPYKLIIS
OyniBenn")

Vxinanau: Ipuna JleoniniBua /lepkau

Bianosimaneauii 3a Bunyck: 0.0. AJiekcaxid

[Tnan 2009, mo3. 908P

[Tiam. mo apyky 01.10.2009  dopmar 60x84/1/16 [Tamip odicHu
Hpyk Ha puzorpadi YMOBH.-IpyK. apk. 0,9 O6:1. — Bu. apk. 1,2
3amoBit. Ne 4983 Tupax 10 mpum.

61002, XapkiB, XHAMI', Bym.. PeBomtoii, 12

Cexrop oneparusHoi nodirpadii THIT XHAMI
61002, Xapkis, XHAMI', By:n.. PeBomtomii, 12



