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BCTVYII

[Tpu BuBUeHHI Kypcy “CydacHi BOAHI TEXHOJOr CTYJEHTH B 1-My cemecTpl
BUKOHYIOTb OJHY CaMoOCTiiiHy poOoTy. BoHa BHKOHY€TbCSI Ha OCHOBI
1HIMBIAYaJIbHOTO 3aBJIaHHS, 3MICT SIKOT'O CTYJEHT BH3HAaua€ CaMOCTIMHO Ha OCHOBI
HOMEpa 3aJIIKOBOT KHUKKH 3T1THO 3 JOJATKOM A.

Pobora BuKOHYeThCS Ha OKpEMHUX apKyllaxX, sKi T[OBUHHI OyTH
30porrypoBaHi, a6o B 30muTi. KojkHa cTOpiHKa MOBMHHA MaTH TOJIS 1 HOMEp 3T1AHO 3
JCTY 3008-95. TutrynbHuii aucT oQOPMIISETHCS 3T1IHO 3 BUMOTraMHU JICKaHaTy,
CITUCOK BUKOPHUCTAHOT JIITEPATyPH - 3T1AHO 3 IIFOUUM CTaHIAPTOM.

Teopetnuna dYactuHa pOOOTH MOBHHHA OYTH KOHKPETHOIO, TPaMOTHOIO,
BUKJIAJICHOI0 TEXHIYHOIO MOBO0. [lepenucyBaHHA NOCIOHMKA YW MIAPYYHHKA HE
JIOTTYCKA€ThCS.

CamocriiiHa poboTa MOke OyTH IMojaHa Ha MPOTS3l CeMecTpy, ajie 10 3/1adl

3aJliKy BOHA MMOBUHHA OyTH 000B’S3KOBO 3aXUIIICHA.



1 inb i Tema caMoOCTIHHOL podoTH

Lline camocmitinoi pobomu pobomu - OCBOEHHS 3aJad BJIOCKOHAJICHHS 1
METOJIB iX PpO3B’A3yBaHHA, IO JO3BOJISE CIELIATICTY OINEPAaTUBHO BpPaxOBYBATU
JUHAMIKY PO3BUTKY HAaCEJIEHUX MICT 1 IPOMUCIOBUX IMIAPUEMCTB.

Tema camocmiunoi pobomu TPHUCBIYEHA OJHOMY 3 IHTaHb, SKI

nependavyaroTbes y40OBUM IUIaHOM (10AaToK b).

2 CkJjaa caMOCTIiiiHOI po0oTH

Camocriitna poOoTa BKJIIOYA€E TaKi PO3IALIH:
- TEOpEeTHYHE MUTAHHS;
- pIIICHHS OJHIET 3a/1a4l 3T1IHO 3 3aBJIaHHSM;

- CIHACOK BUKOPHUCTAHOI JITEPATYPH.

3 Meroan4Hi BKa3iBKHU /10 BUKOHAHHSA PO00TH

KoHkpeTHul 3MICT CcaMOCTIHHOI pOOOTH CTYJIEHT BHU3HAYA€ CaMOCTIHHO
3riIHO 3 NEPEIIKOM MHTaHb, K1 NpUBEAEHI B AoAaTKy b, 1 3amauy B gonatkax b 1 B.
Bapiant KOHTpOJIbHOI POOOTH BHUOMPAETHCA CTYACHTOM IO JIBOX OCTaHHIX Iudpax
HMOT0 3aJIIKOBOT KHMIKKH 3I1HO 3 JOJATKOM A.

[lepen BiAOOBIAA0 HA TEOPETUYHE TMUTAHHS POOOTHU  HEOOXIJTHO
03HAHOMUTHUCS 3 PEKOMEHIOBAHOIO JIITEPATYPOIO, sIKA BKAa3aHa B KBAJAPATHUX JyKKaX
B KIHIII KO)KHOTO TUTaHHs 10JaTKy b.

BignoBige Ha TeOpeTHWYHE INMHUTAHHS TOBMHHA ITOYMHATHCS 3 3arojIOBKY 1
NOBUHHA OYyTH KOHKPETHOIO 3 HEOOX1IHUMH CXEMaMU, PUCYHKAMU 1 OCUJTIAaHHSMU Ha
BUKOPHUCTaHy JITEpaTypy. 3MICT NMUTAaHHSA HEOOXIJHO BHKJIAJATH CBOIMU CIIOBAMHM

iCJIs BUBYEHHS HEOOX1HOTO MaTepiay.



3amaya TOBMHHA BKJIIOYATH YMOBY 3 YHCEIBHUMHU BUXITHHUMH JTaHUMH,
MOSICHIOIOU1 cXeMH (TIpU HEOOX1AHOCTI), X1/ pIICHHS 3 HEOOX1THUMHU (PopMyiaMHu 1
i ICTAHOBKOIO YUCEIBHUX JJAHUX, BACHOBOK 32 PE3yJIbTaTaMH PO3PaXyHKIB.

B kiHI1i caMoCTiiiHOT poOOTH MPUBOAUTHCS CTUCOK BUKOPUCTAHOT JIITEPATyPH,

odopMIICHUH 3T1THO 3 IFOYMMHU CTaHIapTaMH.

CHnHcok peKOMEHI0BaHOiI JiTepaTypu
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Buoip eapianmy camocmiiinoi po6omu

JlomaTox A

I[MEPEJOCTAHHA OCTAHHS LIM®PA HOMEPA 3AJIIKOBOI KHMKKU
[MNDOPA HOMEPA
3AJIIKOBOI 0 1 2 3 4 5 6 7 8 9
KHIXKN
0 1/1 2/2 3/3 4/4 5/5 6/6 7/7 8/8 9/1 10/2
1 11/3 12/4 1/5 2/6 3/7 4/8 5/1 6/2 7/3 8/4
2 9/5 10/6 11/7 12/8 1/8 2/7 3/6 4/5 5/4 6/3
3 7/2 8/1 9/8 10/7 11/6 12/5 1/4 2/3 372 4/1
4 5/3 6/4 7/5 8/6 9/7 10/8 11/2 12/1 1/5 2/6
5 3/7 4/8 5/4 6/3 7/2 8/1 9/2 10/3 11/4 12/5
6 1/6 2/7 3/8 4/1 5/2 6/3 7/4 8/5 9/6 10/7
7 11/8 12/3 1/5 2/7 3/8 4/6 5/2 6/1 7/4 8/3
8 9/4 10/1 11/2 12/3 1/6 2/8 3/7 4/1 5/2 6/3
9 7/4 8/5 9/6 10/7 11/8 12/8 1/7 2/6 3/5 4/2
IlpumiTka: [{udpu B yMCENbHUKY BIANOBIAAIOTH HOMEPY TEOPETUYHOTO TUTAHHS,

a B 3HAMEHHHKY - HOMEPY 3a/1a4l




Honatok b

ITuTanHs 1715 caMOCTiHHOT poOOTH 1 JAJIs MIATOTOBKH A0 3aJIIKy

. 3arajpHl 3aa4l PEKOHCTPYKII CHUCTEM BOJOMOCTAaYaHHS 1 IUIIXH iX

po3B’sizyBanH# [ 1, 3, 4].

. OcHOBHI 3a/a4l PEKOHCTPYKIIi BOA03a00pIB 13 MIA3EMHUX JDKEpen 1

LUISIXM 1X po3B’si3yBaHHA [ 1, 4].

. [limBuieHHsT TMPOAYKTHUBHOCTI [IOYMX BOA03a0IpHUX  CBEPIJIOBUH

[1,4,5].

Oco0JHMBOCTI PEKOHCTPYKIIiT cuoHHUX BO103a00piB [1, 4, 5].

5. OcHoBHI 3aiayi PeKOHCTPYKIIi BOA03a00pIB 13 MOBEPXHEBUX JLKEpen 1

9.

aHaJi3 eKCTPEMaJIbHUX PEKUMIB pOOOTH iX OKpeMHX eneMeHTIB [1, 4, 5].

. 3amayl pPEeKOHCTPYKIli HACOCHUX CTaHIl CHUCTEM BOJONOCTa4aHHS 1

LUISIXM 1X po3B’si3yBaHHA [ 1, 4, 5].

. Anani3 pob0TH HACOCHUX CTaHINH 1 iX onTuMizais [1, 4, 5].

. 3a7adl peKOHCTPYKUIi BOJONPOBIIHUX MEPEX 1 BUSHAYCHHS 1X (PaKTUUHUX

xapakTepuctuk [ 1, 4, 5].

[Tepepo3moaia OCHOBHUX MOTOKIB BOJIM B Mepexi 1 1i migcunenns [1, 4, 5].

10.OnTumizarist po6oTH BoAompoBiaHOI Mepexi [1, 4, 5].

11.OcHoBHI 3371241 1 METOIM PEKOHCTPYKIIIi BOAOIPOBIIHUX OUUCHUX CIIOPY/T

[2,3,4,5].

12.Metoam iHTeHCHDiKaIlii poboTH ourcHUX cropyx [2, 3, 4, 5].

3agadi 10 caMOCTIHHOI poOOTH

3agaya Ne 1. Ilpu po3poOIii TPOEKTy CUCTEMU BOJONOCTaYaHHS OYJio

pPO3MJISIHYTO TPU BaplaHTa 3 TakKUMU EKOHOMIYHMMH IIOKa3HUKaMu: | BapiaHT:

kamitanpui Butpati Ki, excrutyaraniiini surpatu Eq, 1T Bapianr - Kz i Ez, III

Bapiant - K3 i E3. BusHauutn, sxkuii 3 TphoX BapiaHTiB ABISAETHCS CAMUM

ONTUMAJILHUM 1 BU3HAUYUTHU MOXKJIMBI PiUHI eKOHOMIYHI ehekTh. UncenbHi BEIMYUHU

IIPUBEJICHI B J0JIaTKy B.



3agaua Ne 2. J[ng po3poOKM T'eHEpajJbHOro IUIaHy PO3BHUTKY MICTa 1 KOro
1H)KEHEpHOT0 3a0e3MeUeHHS HEOOX1THO BU3HAYUTH MOXKIJIMBE 30UIBIICHHS TO00OBUX 1

MOTOJAMHHUX BUTPAT BOJM B CHUCTEMI BOJOMOCTAYaHHS Ta HAMITUTH MipONPUEMCTBA
110 301IBIIEHHIO 1T IPONYCKHOT MOXIMBOCTI. B icHyrogomy Micti npokusae N1 THC.
40JI0BiK, fAKi B cepequpoMy crokuBaroTh Q1 M*/n00y Boau. Ha Bupo6GHMUi motpebu
nuTHOi Boxm BuTpauacThess Q2 MY/moOy npu  piBHOMIpHOMY po36opi. Ilo
MEPCIICKTUBHOMY IIIaHY PO3BUTKY KiIBKICTh HACEJICHHS B MiCTi 30imbImuThCs Ha N2
TUC. YOJIOBIK, & MOTY>XHICTh MPOMHUCIOBHUX MIAMPUEMCTB 3pocTe y 2 pasu. Kumii
CEKTOP HOBUX PAaOHIB MOBMHEH MATH MOBHUH 01aroycTpiii 3 HEHTPATbHUM TapsiaumM
BOJOCIIOKUBAaHHAM. BUpOOHWYI MOTYXHOCTI MIXK CTapUMU 1 HOBUMHU pailloOHaMH

PO3MOIISAIOTLCS OPIEHTOBHO MPOIOPIIMHO KITLKOCTI MEIIKAHIIIB B HUX. BuTpatu Ha

NOJIUBKY HE BpaxoByBaTH. YucenbH1 BEJIMYMHU NPUBEJICHI B 10AATKY B.

3amaya Ne 3. B MicTi cnioctepiraerbcsi HecTaya BOAM B OKPEMHUX pailOHAX.
JInsi BCTAHOBJIEHHST MPUYMH 1bOro Oyja BHUKOHAHA I1’€30METPUYHA 3HOMKA,
pe3ynbTaTH SKOi MpuBENeHI Ha puc. 1. BusHauuTu pailoHH, B SKUX HEJOCTATHI

HAMopu, SKIIO BCSA TEPUTOPIS

2 4 7 10
H, Hy H, H,, 3a0ymosama OyaunkamMu B N
V4 24 Z7 Zio  mosepxiB. BCTaHOBUTH KiJIBKICTH
BOJIO’KUBITIOBAYIB, K1
1 5 8 11
o, Hs Hs Hy 3a0e3Meuy0Th MEPEeXy BOJIOIO, a
71 Zs 73 Zy; ~ TaKOoX BH3HAYUTH, HA CKUIbKH
HEOOXITHO 30UIBIIUTU iX HaMip,
3 6 9 12 mo0 BUKIIOYHTH Tiepeboi B
H3 Hs Ho Hi2  nopaui Bogu. YucesnbHi BEITUYUHU
73 Zs Zo Zn

MPUBEJICHI B J0/1aTKy B.

Pucynok 1 - Cxema mepexi

3agaua Ne 4. BuzHauntu AiameTp MiJCHIIIOI0OYOTO BOJOBOIY TAaKOi JOBKHUHH,
AK 1 ICHYIOUMH, JUIsl 3011bIIEHHS I0Jaul BOAU Yy (P pa3siB, SIKIIO JOBXHWHA 1CHYIOUOTO
sBomoBoxy li, kM, a muromuit omip 0,8466 s Burpar y m/c. Ilo BomoBOmY
nomaerecs  Burpara Q3 /c, 3a  JOMOMOro HAcoCy 3 XapaKTEPHCTHKOKO

H=84,5 - 0,001Q7. YncenbHi BeTHIMHE IPUBEACH] B J0AaTKY B.



3agaya Ne 5. BusHauuTu JOBXHHY HIACHIIOIOYOTO BOJOBOAY 3 MUTOMHUM
onopoM Sey, AKIIO JOBKHMHA iCHYr04oro BogoBoay li, kM, a #oro muromuii omip
0,8466. ITomaua 1o BomoBoxax micis mifgcwieHHs Q4, a momycTuMi HpU BOMY

BTparu Hanopy h. YucenbHi BeMYMHu NPUBEICHI B 101aTKy B.

3agaya Ne 6. BuszHauuTu HaliMEHIy JOBXKHHY IMIJICUIIOIOYOIO BOJOBOLY,

SKAW TIJIKIIOYAETCS IO OJHOTO 3 JBOX MapayieIbHUX BOJIOBOJIB 3 OJHAKOBUM
niamMeTpoM, 3 muroMuM oropom 0,8466, nosxunoro I KM KOKHMIA 1 TTOHaYEO 110 HUM
saraneHoi BuTpart (Qs. 36imblIeHHS MMOjaYi MOBMHHO CKIAcTH (@ pasis,
i ICHTFOIOUMI BOJIOBIJT TAKOTO 3K JiaMeTpy, K 1 icHytodi. [lomaya 3abe3nedyeTbes
HacocoM 3 xapakrepuctukorw: H=84,5 - 0,001Q?. YncenbHi BeaHdHHH IPUBEJICHI B

nonarky B.

3agaya Ne 7. BusHAUWTH JOBXKHHY ITiJICHIIOIOYOTO BOJOBOAY JJII YMOB
3agaui Ne6, sKIIO BiH 3’€IHY€TbCS 3 00OMa ICHYIOUMMH BOJOBOAaMH. YwucCenbHI

BEJIMYMHU MPUBEACHI B 10AaTKy B.

3agauya Ne 8. BusHauuTu aiaMeTp MiJICUIIOIYOr0 BOJAOBOY, SIKHI JO3BOJISIB
Ou 30UIBIIUTH [TOJ1a4y BOJU B BY30J1 MIJK/IIOUEHHS ICHYIOUYMX BOJOBOAIB B (P pas3iB.
Icayroui BomoBoau 3abesneuyrors noxauy Qs i/c Boau i MarOTh DUTOMI OIOPU
S01=S02=2,147 (mns Butpatu B M>/c) npu mosxkunax Iz i 13 km. MoxnuBa nosxuna

Hi,Z[CI/IJ'HOIOLIOFO BOJOBOOAY 14 KM. Boz[a IIoga€cTeCa B BOJOBOAM HACOCAMH 3

XApaKTCPUCTHUKOLO:
H=84,5 - 0,001Q?

YucenbHI BEJIMYMHU IPUBEACH] B 10JaTKy B.
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Buxioni oani ona po3e’azyeanns 3aoau

Honarok B

OCTAHHA IU®PA HOMEPA 3AJIKOBOI KHMXKN

TIOKASHUK 0 i 2 3 4 5 6 7 3 9
T 2 3 4 5 6 7 g 9 10 11
K 4800 | 4700 | 4600 | 4500 | 4400 | 4300 | 4200 | 4100 | 4000 | 3900
K> 7080 | 2880 | 2780 | 2680 | 2580 | 2430 | 2380 | 2230 | 2180 | 2080
Ks 3700 | 3600 | 3500 | 3400 | 3300 | 3200 | 3100 | 3000 | 2900 | 2800
E 57 400 351 320 753 305 356 15 449 499
E, 606 550 430 401 352 03 e 353 507 546
Es 570 501 410 352 303 349 408 507 554 609
N 100 150 200 175 175 775 750 300 150 775
0 30 73 30 35 70 35 %0 %5 35 60
O 10 3 20 7.3 73 35 75 30 73 373
N, 75 100 100 30 30 100 100 150 100 120
n 5 6 7 g 9 5 3 7 g 9
7 30 3 33 33 34 35 36 37 33 39
7 3 3 33 34 35 36 37 33 39 a0
Zs 37 33 39 70 a0 7y 3 i 73 76
7 33 34 35 36 37 33 39 40 a1 7y
Zs 36 37 33 39 70 a1 7p) 3 a4 13
Ze 35 36 37 33 39 40 a1 7y 3 i
7 3 33 34 35 36 37 33 39 40 a1
Zs 30 3 33 34 35 36 37 3% 39 40
Zo 3 3 33 34 35 36 37 38 39 20
7o 33 34 35 36 37 33 39 20 a1 7y
7t 3 33 34 35 36 37 33 3% 40 a1
712 3 3 33 34 35 36 37 3% 39 20
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OJIOBKCHHsI Tabuuli Jo1aTKy B
1 2 3 7 5 6 7 3 9 10 11
Hi 40 34 39 48 54 41 40 47 49 53
H: 36 30 40 41 50 37 41 40 42 49
H3 29 27 31 40 47 30 32 39 41 46
Hy 27 22 32 36 42 28 33 35 37 41
Hs 20 20 28 34 40 21 29 33 35 39
Hs 22 24 30 39 44 23 31 37 40 43
H~ 24 27 25 31 38 25 26 28 32 37
Hs 25,5 26 31 37 46 27 32 36 38 45
Ho 20 23 24 28 30 21 25 27 29 29
Hio 30 21 26 30 41 31 27 29 31 40
Hii 20 22 28 32 26 21 29 31 33 25
Hiz 24 26 30 34 28 25 31 33 35 27
01 1,3 1,3 1,32 1,2 1,31 1,35 1,25 1,28 1,26 1,27
It 4 5 6 4,5 5,5 6,5 4,2 4,4 53 5,6
Qs 60 59 58 57 56 55 54 53 52 51
Soy 0,1859 | 0,2191 | 0,2062 | 0,1521 | 0,1859 | 0,1859 | 0,1521 | 0,1521 | 0,1089 | 0,1187
Q4 102 100 105 110 107 106 111 112 113 114
h 5,5 54 53 5,2 5,1 5,0 4,9 4,8 4,7 4,6
Qs 120 130 125 110 131 140 128 133 126 128
I 2,9 2,1 2,0 2,0 1,9 2,1 2,2 1,9 2,5 2,6
I3 1,6 1,7 1,4 1,5 1,6 1,7 1,8 1,5 1,8 1,9
14 1,9 2,0 1,7 1,8 1,6 1,9 2,0 1,8 2,2 2,3
IlpumiTka: BuxinHi gaHl npuBeieHI B TakKMX OAMHMIAX: KamitanbHl Ki Ta ekcrutyatauiiini Ei Butpatu B THC.

I'PH.; KinbkicTe MemkanmiB Ny i N2 B tuc. 4oi.; surpatu Bogu Q1 1 Q2 B Tnc. M*/n00y; Butpatn Qs,
Q4 1 Qs B JI/C; KITBKICTH OBEPXIB N B IIIT.; TO3HAYKHU MOBEPXHI 3eMiIl Z; B M; BiibHI Haropu Hi B m;
Koe(iIieHT 301IbIIIEHHS BUTPAT B pa3ax; JOBXKUWHU AUISHOK li B KM; muToMuii omip TpyOompoBoay Soy
IJIsl BUTPAT B M>/C; BTpaTH Hanopy h B wm.
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