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BCTYII

Merta BuUNpoOyBaHHSI — BU3HAYUTH PIBEHb 0a30BUX 3HAHb BCTYIHUKIB AJIS
IpUHOMY Ha HaBYaHHS 3a TPeTIM (OCBITHHO-HAYKOBHMM) PIBHEM BHIIOI OCBITH Ha
3100y TTS CTyneHs ToKTopa dinocodii.

3aBgaHHs nporpamu (haxoBUX BUIIPOOYBAaHb — 30PIEHTYBATH BCTYITHHUKIB 1010
BHUBYCHHS TEM Ta IIUTaHb JUCLHMILIIH, Ha 0a31 IKUX CKJIaJI€H1 3aBIaHHI.

1. HEPEJIK JUCOUIIIH, IO BUHOCATHCA HA PAXOBE
BUITPOBYBAHHS

brnoxk 1. Biokpumi 2ipnuui pobomu

1.1.IIpouiecu TipHUYIOrO BUPOOHUIITBA,
1.2.PyitHyBaHHS TipCHKUX TOPIT;
1.3.P0o3KkpuUTTS pOAOBHUII] KOPUCHUX KOTAJIHH;
1.4.Cuctemu po3pooOKu;

1.5.TIpoexTyBaHHS BIAKPUTUX TIPHUYUX POOIT.

brok 2. Mapkwetioepcvka cnpasa

2.1. Mapkieiiiepcbke yIpaBiaiHHS T€OMEXaHIYHUMU TIPOIIECaMU;
2.2. PaiioHaJIbHE BUKOPUCTAHHS 1 0XOPOHA HAJp;
2.3. ABTOMaTH3AIlisl MapKIIEHIePChKOTO 3a0e3MeYeHHs TIPHIUNX POOIT.

bnok 3. Byoigenvha ceomexnonozis

3.1. CnopyaxeHHsI TIpHUYNX BUPOOOK;
3.2. 'ipaudoTexHiyH1 OyiBI1 Ta CHOPYIH;
3.3. By1IBHUIITBO Ta PEKOHCTPYKIIS FIPHUYUX TIAIPHUEMCTB.

bnok 4. Iliozemna po3pobxa pooosuuy KOpUCHUX KONATUH

4.1 HoBi TeXHOJIOTIi MiA3¢MHOI pO3pOOKH pOAOBUIL KOPUCHUX KOMAJINH,;
4.2 Po3poOKa I1acTOBUX POJIOBHIII;
4.3 Hogi criocoOu BU3BHAYEHHS Ta KEPYBAHHS CTAHOM MACHUBY T1PCHKUX MOPI.

bnok 5. 36acauenmnsn kopucnux konanuu

5.1. MaremaTuude MOJEITIOBAHHS CUCTEM,
5.2. XiMiyHa TepMOJMHAMIKA Yy TIpoliecax 30araueHHs;
5.3. IlpoektyBanHs 30arauyBaibHUX QaOpuK.



2. HOPALOK IMPOBEJAEHHA ®AXOBOI'O BUITPOBYBAHHSA

[TpuitoM Ha HaB4aHHA 3a TPETIM (OCBITHHO-HAYKOBHM) PIBHEM BHIIOi OCBITH
Ha 3700yTTs CTyneHs HokTopa (imocodii 3A1HCHIOETBCS BIAMOBIIHO 3 IMPaBHJIAMH
npuiiomy 10 KpuBOpi3bKOro HaliOHAJIBHOTO YHIBEPCUTETY Y (OpMI TECTyBaHHS 3a
Oineramu 31 cnerianbHocTi G16 TipHunTBo Ta HadTorasomi TexHojorii. daxore
BUIMIPOOYBAHHS MPOBOAUTHCA B MUCHMOBIM (opMi y BIAMOBIIHOCTI 3 HOPMaMHU
YHHHOTO 3aKOHO/1aBCTBA.

Jlis mpoBeneHHS BHUMNPOOYBaHHS Ta MPHUIOMYy Ha HaBYaHHA 3a TPETIM
(OCBITHbO-HAYKOBMM) pIBHEM BHIIOi OCBITM Ha 3A00yTTS CTYyNEHS JIOKTOpa
¢inocodii, cTBOPIOETHCS PaxoBa aTecTaliiHa KOMICIS.

biner ¢paxoBoro BunmpoOyBaHHS MICTUTHh 45 muUTaHb (MO 15 MUTaHB KOXKHOTO
piBHSA cki1agHOCT1). Yac TectyBanHs — 2 roaunu (120 XBUIIKH).

3. HEPEJIIK TEM TA IIMTAHD 3 JUCIHUIIJIIH, IO BUHOCATbHCA
HA ®AXOBE BUITPOBYBAHHASA

3.1. ITepenik TeM 3 TUCIUILTIH, III0 BUHOCATHCS Ha (haxoBe BUMPOOyBaHHS

bnok 1. Po3pobka pooosuuy KOpucHux KONaiuH I0OKpUMuUM chocoooM.

1.1. BuitmanbHO-HaBaHTaKyBaJibHI POOOTH;

1.2. IlepemilieHHsI Kap €pHUX BaHTAXIB,;

1.3. BigBansHi poboTH;

1.4. PyiinyBaHHS TpChKUX TOPIT;

1.3. Po3kputTs pogoBwiii;

1.4. Cuctemu BIZKpUTOI pO3pOOKH POAOBHIN KOPUCHUX KOTIAJIUH;

1.5. [IpoexTyBaHHs Kap €piB.

brok 2. Mapkwetioepcvka cnpasa

2.1. Mapkmeiinepcbke 3a0e3neueHHs poOIT mpu BHUAOOYBaHHI KOPUCHUX
KONAJIMH IT1A3€MHUM CIIOCOOOM;

2.2. Mapkmeiinepcbke 3a0e3nedeHHss poOIiT MpH BUAOOYBaHHI KOPHCHHUX
KOTIJIMH BIIKPUTUM CIIOCOOOM;

2.3. AHami3 MapKielaepcbkoro 3a0e3neueHHs TipHUIUX pooiT;

2.4. TloHATTS «3amac KOpUCHUX KomaiauH». Knacudikarris 3anmaciB Mo CTYIICHIO
pO3BiAaHOCTI. 3amacu OalaHCOB1, 3a0ajlaHCOB1, MPOMHUCIIOBI,

2.5. 3amaui MapKienaepChKUX 3aMipiB;

2.6. AKCOHOMETPHYHI MPOESKITIi;

2.7. CyTb 1 3a7a4i reomeTpu3aiiii GopmMu MoKIamiB,;

2.8. OCHOBHI BIJJOMOCTI 3 T€OMETPUYHO1 OTITHKH.

bnoxk 3. Byoigenvrna ceomexnonozis

3.1. T'opuszoHTaNIbHI BUPOOKHU;

3.2. BeptukansHi BUpOOKH;

3.3. CnenianbH1 crmocoOu MPOBEACHHS NPHUYUX BUPOOOK;



3.3. IlpoekTyBaHHs TIpHUYOTEXHIYHUX OyIiBENb 1 CIOPYA B OCOOJMBUX
YMOBaX;

3.4. Byaisii BUpoOHUYOTO i aAMIHICTPATUBHO-TIOOYTOBOTO MPU3HAYCHHS;

3.5. CranieBi HaaIIaXTHI KOIIPHY 3 HAIIPABJISIOYMMU IITIKIBAMU;

3.6. bamrosi konpw;

3.7. Ectakanu ;

3.8. OcHalleHHs MOBEPXH1 KOMILJIEKCY TIPHUYUX MiANPUEMCTB;

3.9. Opranizariis OyaiBHUIITBA.

bnok 4. Iliozemna po3pobka pooosuuy KOpUCHUX KONATUH

4.1. Cuctemu po3poOKH 3 IPUPOIHIM MIATPUMAHHSIM OUYHUCHOTO MTPOCTOPY;

4.2. Cucremu po3poOKH 13 IITYYHUM MIATPUMAHHSIM OYHUCHOTO MIPOCTOPY;

4.3. Cucremu po3poOKH 3 OOBAJICHHAM PY/IH 1 BMIIIYIOUHU TOPIJ;

4.4. IlluToBi cucteMu po3podOku. TexHomoriyHa cxema. 3axoau Oe3neku npu
MUTOBIHM cucTeMi. KOHCTPYKIIiT IMUTOBUX TIEPEKPHTH;

4.5. TlomapoBi cucteMu po3poOKH;

4.6. CucrteMa po3pOoOKH TMOTYKHHX IUTACTIB 3 NMPUMYCOBHUM OOBaJICHHSM Ta
BUITYCKOM BYTLILJIS;

4.7. Po3pobOka miacTiB, AKi HeOe3MeuyHi 3a panTOBUMHU BHUKHJAAMHU BYTLILIS,
OPOJM Ta rasy;

4.8. Po3po0Oka 30:1mKeHUX TUIACTIB Ta IJIACTIB, CXMJIBHUX JI0 CaMO3aiiMaHHsI;

4.9. T'eoTexHOJOTIYHA XapaKTEPUCTUKA TPCHKUX MOP1JI 1 MACKBIB TOPI/I;

4.10. OrriHKka MPUPOJHOTO TEOMEXAHIYHOIO CTaHY MACHBIB TIPCHKUX IOPIA
PYIHUX POIOBHIII;

4.11. VYmupaBiiHHS r€OMEXaHIYHUM CTAHOM BHUPOOJIEHOTO MPOCTOPY LIIHKAMHU,
00BaJICHHSIM MacCUBY T1PCHKUX MOPIJ Ta 3aKIaJAKOIO;

4.12. TlposiBM TIpHUYO-MEXAHIYHWUX TPOIECIB Ta METOAM  OIIHKU
r€OMEXaHIYHOTO CTaHy MOPOJHOTO MAaCUBY HaBKOJIO TPHUYHMX BUPOOOK.

brok 5. 36acauenns kopucHux konaium

5.1. MartemaT4He MOJEIIOBAaHHS Ta MOJENl Oe3MepepBHUX TEXHOJOTTYHUX
IPOIICCIB;

5.2. InTerpanbHO-audepeHIiiiti 3a1eKHOCT] TEXHOJOTTYHUX MPOIIECIB,;

5.3. Meroau Ta 3aco0u pileHHs JiHIMHUX 0aJJaHCOBUX CHCTEM;

5.4. MopentoBaHHsI MPOIIECIB HA M1JCTaBl MOXUOKH PO3MOALTY KOMIIOHEHTIB;

5.5. ImiTariiitHe MPOrHO3YBaHHS Pe3yJIbTaTIB,

5.6. TepmMoamHamiyHi IpoliecH y mpolecax 30aradyeHHs KOPUCHUX KOTAJINH;

5.7. TepMoarHAMIYHHMI CTaH MOBEPXHI MOJIMETANIIYHOI CUPOBUHH. Meroau
OLIIHKH,

5.8. Po3pobka 6a30Boi imiTamiifHOT Momesi 30aradyBallbHUX TPOIECIB Ha
EOM,;

5.9. Opranizailisi HpOEKTYBaHHS,

5.10. Po3paxyHOK TEXHOJIOTIYHUX 1 BOJHO-IIJIAMOBUX CXeM 30aradyeHHs
MTOJIIMETaJIeBOI CHPOBHHH.



3.2. Ilepenik nmuTaHb 3 AUCLUHUILIIH, IO BUHOCATHCS Ha axoBe BUPOOYBaHHS

bnok 1
1. Xapakrtepuctuka OyprUMOCTI TIpChKUX MOpil. Buau OypiHHS CBEpATOBUH 1
IIYyPIB.
2. bypoBe ycrarkyBaHHS Ta IHCTPYMEHT, iX OIlIHKAa Ta pallioHaJIbHa 00J1acTh
BUKOPHUCTAHHSI.

3. TexHonorisg, peXuUM 1 MBUAKICT PI3HOMAHITHUX BHIIB OYpIHHS.
BusnaueHHs ekcruryaTaiitHoi IpoJyKTUBHOCTI.

4, JlocBijm, TEXHIKO-GKOHOMIYHI IOKa3HMKH, Oe3meka 1  HampsSMKH
BJIOCKOHAJICHHS OypOBHX pOOIT Ha Kap’epax.

5. BuOyxoBicTbh ripchkux mopia. Meronu BUOyX0oBO1 BiIOIHKY TpHUYOT Macu
Ha Kap epax, 001acTh i palioHAIBHOTO BUKOPUCTAHHS.

6. Acoptument BP Tta 3I1 mns BigkpuTHx po3poOoOK, paiioHaibHI 00JacTi ix
BUKOPHCTAHHS.

7. Kommiekcu BUTOTOBJIGHHA 1 MyHKTH miAroroBku BP, Mamman Ta
MEXaHI3MH JIJIsl MeXaH13alii MJIpUBHUX POOIT.

8. IIpoexTyBaHHS MacCOBUX BHOYXIB.

9. IlepcnekTHBHI BUJIU Kap €PHOIO TPAHCIIOPTY.

10. TunoBi TEXHOJIOT1YHI CXeMH OyJIBHHUITBA 1 BUICHUIKH PI3HUX BHIIB
B1JIBaJIIB.

11. Tunopo3MmipHi  psSAU  CY4acHOrO0  PI3HOMAHITHOTO  BUNMAabHO-
HABAaHTAXXyBaJIbHOTO YCTaTKyBaHHs, MOTO TEXHIYHA XapaKTEPUCTUKA 1 pallloOHaJbHA
00J1aCTh BUKOPUCTAHHS.

12. CygacHi ysBIEHHS MPO MEXaHI3M €KCKaBallii TIpChKHX MOpPiJ B MAacwBi i
MOAPIOHEHUX TIPCHKUX MOPIiJ 3a MIPOIO TPYIHOCTI €KCKaBallii.

13. CnocoOu 1 cxeMH BHIMKM 1 HAaBaHTXXEHHS TIPCHKUX TOPIA 3 MacuBy,
pPO3BaTy Ta CITyIIEHOTO MIapy.

14. Buau Kap €pHOTO TPaHCIIOPTY; ix TEXHIKO-EKCIUTyaTaliiiHa
XapaKTEPUCTHKA, pallloHaIbHA 00JIaCTh BUKOPUCTAHHS, Cy4acHI TEHJICHIIII PO3BUTKY
Kap’€pHOr0 TPAHCIIOPTY.

15. XapakTepucTuka 1 METOAM BHU3HAYEHHS MapaMeTpPiB CHUCTEM PO3POOKHU:
BHUCOTH YCTYMIB (BUCTYMIB), IMUPUHU POOOYMX (MaWJaHYMKIB) TJIOMIAJOK 1 O6epMm
MPOTSHKHOCTI (POHTY POOIT, KIIBKOCTI pOOOUYUX YCTYMIB, MIBUAKOCTI MEPECyBaHHS
GbpOoHTY pOOIT 1 MBUAKOCTI (TEMITY) 3aTrJIUOICHHS TIPHUYIUX POOIT.

16. BuzHaueHHs eKCIUTyaTalifHOI MPOAYKTHBHOCTI 1 poOOYOTO MapKy
JJOKOMOTHBOCOCTaBIB 1 aBTOCAMOCKHM[IB, MPONYCKHOI Ta TMPOi3HOI 3JaTHOCTI
TPAHCHOPTHUX KOMYHIKaIIIH.

17. Bu3HaueHHsI TEXHOJIOTIYHHMX MapamMeTpiB BUUMaJIbHO-HABAHTAXYyBaJIbHUX
poOIT, eKCITyaTaliitHoi MPOJYKTUBHOCTI 1 poOOYOro MPOEKTY BUKOPHUCTOBYBAHMX
MAIllMH B KOKHINA cXeMi 30KpeMa.

18. XapakTepucTUka  OCHOBHHUX  CX€M  KOMOIHOBAHOTO  TPaHCIOPTY.
OOnamHaHHS TIEPEBAaHTAXXYBAJIBHUX TMYHKTIB 1 MPUAMAIBHUX MPUCTPOIB JJIA
KOMOIHOBAHOTO  aBTOMOOUIBHO-3aJTI3HUYHOTO Ta  aBTOMOOLIBHO-KOHBEHEPHOTO
TPAHCIIOPTY.

19. CriocoOu 1 cxemMH TPOBENECHHS PO3KPUBHUX BUPOOOK, iX TEXHOJIOT1YHA
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XapaKTepUCTHKA, MapaMeTpu 1 TEXHIKO-€KOHOMIYHI MOKAa3HUKU MPH BUKOPHCTAHHI
PI3HUX KOMILIEKCIB T1PHUYO-TIPOX1AHUIIBKOTO YCTAaTKyBaHHS.

20. Oxopona MOBITPSTHOTO CEpEeIOBHUIIIA. Cnocobu 3HIDKCHHS
MUJIOTa30BU/IIJIEHHS 1 OCHOBHI IIPUHIIUIIM OYUCTKH BUKHUIIB B aTMOChepy.

21. CnocoOu BIIBAJIOYyTBOPEHHS, pallloHaJbHAa 00JacTh iX BHKOPHCTAHHS.
3aco0u MexaHizailii OCHOBHHMX pOOIT Ha BinBanax. OOrpyHTYBaHHS MicUA
PO3MIIIICHHSI Ta OCHOBHHUX IapaMeTpiB (3arajibHOi BUCOTH, ILJIOII, BUCOTH BiJBaJIiB,
BiJIBAJIbHUX SIPYCIB).

22. Cy4acHi ysIBIIEHHS MPO MEXaHI3M €KCKaBallii rpChKUX MOpPiJ B MACHBI 1
MOJIpIOHEHUX TIPCHKUX MOPIJT 32 MIPOIO TPYTHOCTI €KCKaBaIllii.

23. BuiimanbHi mapu i1 yctynu. XapakTepUCTHKU (POHTY TIpHUYUX POOIT.
Pob6oua 30na kap’epy. Cucremu BIIKpUTOi PO3pOOKH, iX OCHOBHI Kiacudikamii 1
palfioHangbHa 00JIaCTh 1X BUKOPHUCTAHHS.

24. Criocobn 1 cxeMH pO3KpPHBAHHS Kap €pHUX IMONiB, iX Kiacugikamis 1
paifioHagbHa 00J1aCTh BUKOPUCTAHHSI.

25. Cknana mpoekTy, Horo cTpykrypa Ta 3micT. OCHOBHI 3aKOHOIIOJIOKEHHS Ta
IHCTPYKTHBHI MaTepiajiu, 10 BPaXxOBYIOThCS MPU MPOEKTyBaHH1 Kap’epiB. [lepioan 1
eTanu NnpoekTyBaHHA. [Topanok po3risiny 1 3aTBEpIKEHHS NpPoeKTiB. DiHAHCYBaHHS
IPOEeKTHUX poOiT. OriHKa 3eMeJIbHUX B1ABOIB.

26. BB BIZKpUTUX PpO3p0oOOK HA HaBKOJUIIHE cepenosuine. Crocoou
3MEHIIEHHSI TOKPUTO1 TTUJIOM IO 36MHOI MOBEPXH1 MiJl TIPHUYUMH pOOOTaAMHU.

27. 3aranpHl BUMOTH JI0 BUXIIHMX JIaHUX JJIs MpoekTyBaHHsA. O0’eM 1 ¢popma
MPEICTABIICHHS BUX1IHOI JOKYMEHTAIII].

28. Oco6MMBOCTI BU3HAYCHHS PEXUMY TIPpHMYUX POOIT 1 KOHTYPIB TITHOOKHUX
Kap’€piB IPH MOETANHINA PO3POOIIl POAOBHILL.

29. 'eomeTpuuHMii aHai3 Kap’ epHUX MOIIB. [IpoekTyBaHHS peKUMy TipHUYHUX
po0it. Po3paxyHKOBI IPUHIIMIKN BU3HAYEHHS KIHIIEBUX KOHTYpIB Kap €py.

30. CobiBapTicTh B ripHUUOA00YBHIM MTPOMHUCIOBOCTI, il CTPYKTYypa.

bnok 2

1. Po3BuTOK Teopii 1 MPaKTUKH MapKIIEHIEPCHKOTO 3a0e3MedeHHs] TipHUYOi
cupaBu. [ipanuya rTpadiuHa MapKIIEHAEpChKO-TEOJIOTIYHA JAOKYMEHTalis, ii
IIPU3HAYCHHS 1 POJIb B 3a0e31medueHH1 0e3nedHoi Ta e()eKTUBHOI PO3POOKH POTOBHIII.

2. Bunu 1 oprasizaiiis MapKIenaepchbKoro 3a0e3neueHHs TipHUYuX pooiT mpu
BIJIMPAIFOBaHHI POJIOBHIIA, ITOKJIATy, PYJHOTO TiJIa YU JiJISHKH.

3. BusnauenHs }i3UMKO-MEXaHMYHUX BJIACTUBOCTEM TIPCHKUX TMOPIJ B
71a00paTOPHUX 1 HATYPHUX YMOBAX.

4. Bu3HaueHHs  mapamMeTpiB 1  3aKOHYy  pO3MOAULYy  PE3yJbTaTiB
MapKIIEHIEPChbKUX BUMIPIB 1 TIPHUYO-TEOJOTTYHUX MOKA3HUKIB.

5. IliazrotoBka  ripHMYOi  rpaiyHOi  MapKIIeHaepChKO-Te€0JOTTYHOT
JOKYMEHTAIll1 JJi IPOEKTYBaHHs 1 OyIIBHUIITBA TPHUYOA00YBHUX IMiANPUEMCTB.

6. Bapiauiiinuii psa. YucioBl XapaKTEpUCTUKH PO3MOJAUTY CTaTUCTUYHUX
3HaYeHb MOKA3HHUKA.

7. Mapkmelinepcbke 3a0€3MeUeHHsT TEXHOJIOTIYHUX TIPHHUYOA00YBHUX
MIPOIIECIB.

8. BunaakoBi BeMWYMHHU. 3aKOHU PO3MOALTY BUIMAIKOBUX BEIMYUH. [IOHATTS
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npo Kputepii y3romkennsa. Kputepii ysromkenns [lipcona 1 Konmoroposa.

9. Mapkuieiinepcbkuii KOHTPOJIb 00Ky 00’€MIB PO3KPUTTA 1 BUAOOYyBaHHS
KOPHUCHOI KONaJIMHHU.

10. EnemenTtu Teopii kopendiii: QyHKIlIOHAIbHA, CTAaTUCTUYHA 1 KOpeJslliiiHa
3QJICKHICTB. 3a/1a41 TEOP1i KOpeJAIIii.

11. ABToMaTH3allisi MapKIIEHAEPCHKUX BUMIPIOBaHb 1 OOYMCIICHB TIPU OOJIIKY
BUI00YBaHHSI KOPUCHOI KOTIAJIUHU.

12. Mapkmeiaepcbke 3a0e3nedeHHss poOIT mpu OyaIBHUIITBI 3’13/11B, B’13HUX
TpaHIeH, 3aJII3HUYHUX KOJI1i, aBTOMOOIILHUX IUISIXIB.

13. Knacudikariis 3amaciB Mo CTyNEeHIO poO3BilaHOCTI. 3amacu OallaHCOBI,
3a0anaHcoBl, MPOMUCIIOBI. BTpaTtu, 3acMideHHs 1 301AHEHHS KOPUCHOT KOTIATUHU TpU
PO3pO0ITi POIOBUIIA, TOKJIATY, PYHOTO Tijia UM JIJISHIIL.

14. Mapkuieinepcbke 3a0e3nedeHHss poOIT Mpu  PEeKyIbTHUBAIi 3EMElb,
MOPYIICHUX TIPHUYUMH POOOTaMHU.

15. BcraHoBneHHS 3ax0JiB MiABUINEHHS €()EKTUBHOCTI TIPHUYUX DPOOIT Ta
palliOHAJIbHOTO BUJIYUYEHHS 3araciB Ha OCHOBI TPHUYOT0 3aKOHOJIAaBCTBA.

16. Bumoru 10 TOYHOCTI MIAXIAHUX MYHKTIB HA MOBEPXHI 1 JIO BU3HAYCHHS
KOOPJIMHAT 1 AUPEKIIHHUX KYTiB BUXIJTHUX IMyHKTIB 1 CTOPIH B MIaXTi.

17. Oco6iMBOCTI MapKIIEHAEPCHKOro 3a0e3MeyeHHs] TIPHUYUX POOIT mpu
TiAPaBIIYHUX PO3pOOKaX PO3CHUIIIB.

18. Oco0aMBOCTI METOAMKHU 3aMmipy 1 MiIPaxyHOK BUIOOYBaHHS MPU PI3HUX
TUIIaX POJIOBHII 1 CLIOCO0aX PO3POOKH.

19. Buxigui pgani 1 ripHHYO-TpadiuHa  MapKIIEHAepChKO-TE0IOTIuHA
JOKYMEHTAIIsl IPH IUIAHYBaHHI TIPHUYHX POOIT.

20. Knacudikaris 0amaHCOBHUX 3amaciB MO TOKA3HHWKY IMiATOTOBICHOCTI 10
BHUJI00YBaHHS.

21. TeopeTnuyHi Ta METOJUYHI OCHOBH aHAJI3y TOYHOCTI MAapKIIEHAEPCHKUX
BUMIpIOBaHb.  Mapkueigepcbke  3a0e3nedyeHHss  poOIT  Mpu  IPOBEACHHI
TOPU30HTAJILHUX Ta OXUJIUX BUPOOOK 3yCTPIYHUMU 3a00MU B MEXKaX OJIHIET MAXTH
Ta 3 PI3HUX IIAXT.

22. TloBepxHsi TomorpadiqHOro MOPSAAKY 1 i1 300pakeHHS B MPOEKIii 3
YUCJIOBUMH BigMiITKamMu. BractuBocTi TomorpadiuyHoi moBepXHi. AKCOHOMETPUYHI,
a(iHHI, BEKTOPHI Ta cTepeorpadivyni MpoeKIIii.

23. HakonuueHHs MOXHOOK y MiJ36MHUX MOJITOHOMETPUYHUX XOJaX, Y TOMY
YUCI 3 BUMIPSIHUMHU AUPEKIIHHUMUA KyTaMH MEPIIOi CTOPOHH. 3aKOH HAKOTTMYECHHS
MOXHOOK JIHIMHUX BUMIPIOBaHb, KOE(DIIEHTH BUNAAKOBOTO Ta CUCTEMATUYHOTO
BIUIUBY.

24. Teomerpu3allis, SK HAayKOBHU METOJ TMi3HAHHS TIPHAYO-TEOJOTIIYHHX
BJIACTUBOCTEH B Hajpax. TEeKTOHIYHI MOJs HAMpyrd 1 iX mposiu. ['onoBHI (opmu
JTUCKoJalii. 'eoMeTpruyH1 €IeMEHTH CKJIaJ0K.

25. TpillMHYBaTICTh TPCHKUX MOPIJl 1 MACHUBY, ii 3HAYEHHS MPHU EKCIUTyaTalii
ponoBuill. Knacudikariis TpimmH.

26. 3araipH1 BIJOMOCTI TIPO MPOIIEC 3CYBY TIPCHKUX MOPIJ 1 HOTO MmapaMeTpH.
MatematnuHa 00poOKa pe3ynibTaTiB CIOCTEpeXeHb 1 MoOyaoBa rpadikiB 3CyBYy 1
nedopmarriii.



27. 'eomeTpu3zailisi reOMEXaHIYHUX BJIACTUBOCTEN T1PCHKOTO MACUBY, 3CYBHUX
SIBHILI, OCIJAaHHS 3€MHO MOBEPXHI 1 3pYLICHHS MiIPOOICHOT TOBIIUHH MOPII.

28. 3iioMka MiJ3eMHHUX MOPOXXKHUH Ta Kamep. Kiacudikailisi mopoXHUH 1O
METOJIaM 3MOMKH.

29. XapakTep po3nojuly 3cyBY 1 aedopmariiii 3eMHOI MOBEpPXHI B T'OJIOBHHUX
nepepizax MyJbAM TPU TOPUZOHTAIBHOMY, TOXWIOMY 1 KpYyTOMY 3aliiraHHI
POJIOBHIII.

30. 3arasibHa XapaKTepUCTHKA 3aXO/A1B OXOPOHU 00’ €KTIB, SIK1 MiAPOOIIAIOTHCS,
TIPHUYOTEXHIYHI 3aXOJM MO OXOPOHI OO’€KTIB. 3amo0iXkHI LUIMKK 1 MpaBHia iX
noOyn0BY TiA 00’ €KTH, K1 PO3TAIIOBaHI MiJl KyTOM JI0 MPOCTATaHHS.

bnok 3

1. Tlepiomu OyniBHHITBA TipHUYOBHIOOYBHUX MignpueMcTB. Ckiaa poOiT B
KOXXHOMY TI€p1O/Ii.

2. ®opwmu nepepizy BUPOOOK, YUHHHKH, 110 BIUIUBAIOTH Ha iX BHOIp.

3. KpimeHHs ripHu4ux BUPOOOK.

4. Cnocobu 1 CXeMH NPOBEJICHHA TOPU3OHTAIILHUX TIPHUYMX BUPOOOK B
MIIHUX TIOPO/IaX, OpraHizailist pooiT.

5. Cnocobu 1 cxemMu NpPOBENEHHS TOPU3OHTAIBHUX TIPHUYUX BUPOOOK B
M'SIKMX OJHOPITHUX MOPOJIaxX, Opraxizaiisi pooir.

6. IlpoBeneHHs MOXWINX BUPOOOK.

7. TlpoBeneHHs MiIHATTEBUX BUPOOOK.

8. CxeMu oCHaIICHHs MOBEPXHI1 JJI MPOXOJAKU CTBOJIB, 1X Kiacudikaris.

9. Cxemm mifiioMy, IO BHUKOPHUCTOBYIOTHCS JIsl MPOXOJKHA CTBOJIB, ITiJI-
HOMHI MalIvuHHU.

10. [IpoxigauibKi J1e0iaKH, BUOIp IX TUIIOPO3MIPY.

11. CutyauiiHuii miaH po3MINIEHHS NPOXIAHHMIBKUAX MiAMOMHUX MAallWH Ta
7e0110K Ha MOBEPXHI.

12. Ciocobu 1 TEXHOJIOT1YHI CXEMHU CIOPYKEHHS BEPTUKATLHUX CTBOJIB.

13. ApMyBaHHSI BEpTUKAIBHUX CTBOJIB.

14. Tlepexiguuii mepion OymiBHUNTBA IaxTH. Kimacudikalis TeXHOJIOTTI-HUX
CXEM TMEepPexo/1y Bl MPOXOJKH CTBOJIB IO MPOBEJACHHS TOPU30HTATHHUX BH-POOOK.

15. TexHOJIOTI4HI CXeMHU PO3CIYKHU CIOJIYK.

16. TexHOJNOTIYHI CXeMHU CIIOPYHKEHHS MPUCTBOJILHUX BUPOOOK.

17. TexHoMOTI4HI CXEMHU MTPOBEACHHS BUPOOOK MIPUCTBOJILHOTO JIBOPY.

18. TexHosorivunai cxeMu Oy IIBHUIITBA M1J36MHUX OYHKEPHUX KOMILJIEKCIB.

19. Bunau Ta 1omycTUMi CTPOKH PEKOHCTPYKIIIT MIaXT.

20. PexoHCTpyYKIIisi TOBEPXOBUX KOMILIEKCIB IIAXT.

21. Tlpu3HaueHHs KOMpIiB, iX OCHOBHI CHCTEMH ,0CHOBHI YaCTHHH KOTIPIiB.

22. KOHCTpYKIIii CTaleBUX €CTaKa.

23. YkocuHu crajeBux kompiB. OnopHa pama KoIpy.

24. Oco0auBOCTI MPOMUCIIOBOI TIJIONIAJIKK HAa CHOKIMHOMY penbedi. 3axo-au
1010 OCYIIEHHS 1 BIIBOY BOJ.

25. Oco6nMBOCTI OYyAIBEIBHOTO MPOEKTYBaHHS B CEMCMIYHUX YMOBAX.

26. Po3paxyHKOBI HaBaHTaXEHHS TPU PO3PaXyHKaX CTAJICBUX HAIIAXT-HUX
KOIIPIB.
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27. Texnonoriyai OyaiBii Ha moBepxHi. [lmaHyBaHHSA 1 KOHCTpPYKIiA OJ0-KiB
TOJIOBHOTO 1 IOMOMI>KHOTO CTOBOYpIB

28. byniBini  TOMOMDKHOTO MpU3HAYEHHS. Kommekcn 30arauyBaibHUX
babpuk.

29. Tum4yacoBi OYJIUHKY 1 CTIOPYIPKCHHS.

30. 30ipH1 3a111300€TOHH1 OAIITOBI KOIIPH.

bnox 4

1. Kamepni cucremMu po3poOKH 3 BIAOIMKOI pyaud KOHIEHTPOBAHUMU
3apsA/laMy Ta 3aCTOCYBaHHSM 3aXUCHHUX €KpaHIB.

2. Buam 3axMCHHUX €KpaHiB, BHU3HAYEHHS I1X MapaMeTpiB Ta TEXHOJOTIA
YTBOPEHHSI.

3. KawmepHi cuctemu po3poOKH 13 3aCTOCYBAaHHSM CaMOX1AHOI TEXHIKH.

4. KamepHi cucteMu po3poOKH 13 CKJIAIyBaHHSIM Y BHUPOOJIEHOMY IMPOCTOPI
B1JIXO/TiB TIPHUYOTO BUPOOHUIITBA.

5. Cmocob6u BipoOKH IIUIMKIB B YMOBaX 3allOBHEHHsI BIAMPaIlbOBAHUX Kamep
B1JIXO/IaMH T1PHUYOTO BUPOOHUIITBA.

6. 3acTtocyBaHHS CKJIEIMIHYACTOI Ta MIATPOBOI (DOPMU OTOJIEHBb Ta IITUKIB IS
IIABUIIEHHS TX CTIHKOCTI.

7. Jluta (renboBa) 3aKiajKa 13 BAKOPUCTAHHSM IIJIAMUCTUX MaTepialiB.

8. CyvacHi TexXHOJOTIT Ta YyCTaTKyBaHHSA I AHKEPHOTO 3aKpPITUICHHS
BUPOOJICHOTO MPOCTOPY Ta 13 3aCTOCYBAHHSM 1H €KIIITHUX 3MIIHIOIOYUX MaTepiaiB.

9. Cucremu po3poOKH 3 MAaCOBUM OOBaJICHHSM PYyAH Ta ii BUITYCKOM IIiJ
MyCTUMU HAJSITAI0UYUMH MIOPOJAMH ITiJT 3aXUCTOM «ILIaBal0vu0i» CTEINHHU.

10. CygacHui ysiBneHHS mpo Gopmy Ta mapameTpu (iryp BHITYCKYy OOBajeHOl
Pyl B yMOBax il HEPIBHOMIPHOTO PO3IMYILIECHHS.

11. IIluToBa cuctema po3poOKH, I XapaKTepUCTUKA.

12. CyTHICTP Ta yMOBH 3aCTOCYBAaHHS BHIIEPEIKAIOYOi PO3POOKH 3aXHUCHUX
TJIacTIB.

13. CyTHICTP Ta KOHCTPYKIliS TIOIMIAPOBOi CHUCTEMHU PO3POOKH TMOXHUIHMX
TUTACTIB.

14. MexaHo-TiipaBIiyHUI cI0ciO BUMMAaHHS BYT1JUIS.

15. Xapakrepuctrka NOHITTS «30amkeHui iact». HaapoOka Ta miapooxka.

16. Crioci6 Oypo-IITHEKOBOTO BiIMTPAI[IOBaHHS BYT1JILHUX TUIACTIB.

17. Xapakrepuctrka croco0iB jeraszailii ByrJIbHUX IUIACTIB Ta BHUPOOJICHOTO
IpOCTOPY

18. TexHosoriuaa cxeMa poOOTH TiIPOIIAXTH.

19. Ocob6amBOCTI  pO3pOOKHM  Ay)KE Ta30psACHUX Ta HEOE3MeyHMX  3a
JUHAMIYHUMU MIPOSIBAMU BYTUIbHUX IUIACTIB.

20. Cxema BIAMpaIlOBaHHS TMOJOTOCMAHUX BYTUIBHUX IUIACTIB CKpeErnepo-
CTPYTOBUMH yCTaHOBKAMHU.

21.T'eonoriyni,  reodi3uyHi Ta  TIEOTEXHOJIOTIYHI  BJIACTUBOCTI 1
XapaKTEPUCTUKU TIPCHKUX MOP1J 1 MACHBIB T1PCHKUX TOPI.

22. BiuiiB TIMOWHU 3aliiTaHHs, TEMIEPaTypH, T1IAPOANHAMIKA HA BIACTHBOCTI
TIPCHKUX TOPIJ.

23. ®akropu, Akl (HOPMYIOTH MOJS TEOJOTIYHUX TMOYATKOBUX HANPYXKEHb Yy
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peaIbHUX MAaCcHUBAaX T1PCHKUX MOP1A PYJHUX POJOBHIL KOPUCHUX KOTIAJIUH.

24. T'eonoriyHi Ta TEOTEXHOTEHHI (PaKTOpW BIUIMBY Ha CTIHKICTH OTOJIEHB
OYMCHHUX KaMep Ta LIJIMKIB BUPOOJIECHUX MPOCTOPIB PU PO3pOOLI PYIHUX POJOBHILL.

25. YopaBiiHHS (QOpMyBaHHSIM Ta TNapaMmMeTpaMu 30H OOBAJIEHHS Ta 3CYBY
MAaCHBIB TIPCBKUX TMOPIJA MPH MIA3eMHIA po3poOIll MOXUIUX Ta KPYTHUX POIOBHIIL
KOPUCHUX KOTIAJIMH.

26. BuzHaueHHs mapaMeTpiB CHUJIOBOTO IOJISI B MacHBI OOBaJIeHUX IMOPIA Ta iX
TUCKY Ha PYJHUN MacUB FOPU30HTY OYUCHOTO BUMMAHHS.

27. TexHONOT1YHI CIIOCOOM YIIPaBIIIHHS CTaHOM MAacCHUBY TIOpSAKaMH Ta
MOCIIIOBHICTIO ()OPMYBaHHSI Ta 3alIOBHEHHS BUPOOJIEHOTO MPOCTOPY TBEPAIIOUMMHU
3aKJIaJHUMH MaTepialiaMy Pi3HUX THUIIIB.

28. Y3aranpHeHHS  3aKOHOMIPDHOCTEW  PO3MOAUTY  MOJI  TEXHOTCHHHUX
HaIpPy>KeHb HaBKOJIO MiJJ3€MHUX T1PHUYUX BUPOOOK.

29. Ilpy>xHe, KBa31IUIACTUYHE 1 PEOJIOriuHe AepOpMyBaHH KOHTYPiB BUPOOOK.

30. MeToau onepaTuBHOTO 1 CTAIIOHAPHOTO KOHTPOJIIIO Ta OIIHKU HAIPYXKEHO-
ne(OpMOBAHOTO CTaHy PYJAONOPOJHUX MACHBIB HABKOJIO TIPHUYUX BUPOOOK.

bnox 5

1. CyTHICTb MATEMAaTUYHOT'O MOJICIIOBAHHS.

2. Buau mopeneil.

3. Metoau po3poOKM MaTeMaTHYHHUX MoJeneil 1 crernudika 3acTOoCyBaHHS
MaTeMaTUYHOrO arapara.

4. OcobnMBOCTI 3aCTOCYBAHHS METOAY PO3POOKM MaTeMaTHYHUX MOJIEled Ha
0a3i Teopli pO3MIPHOCTEH.

6. Oco0JIMBOCTI 3aCTOCYBaHHS METOAY PO3POOKM MaTeMAaTUYHUX MOJENIEeH 3
BUKOPUCTAHHAM KPHUTEPIiB NO10HOCTI.

7. OCHOBHI 3a/1a4l T€OPii KOPEesLii.

8. KopensiiitHa 3aJIe’KHICTb.

9. MaremMatuuHe MOJEIIOBaHHS  MPOIECIB HA  OCHOBI  €JIEMEHTIB
IPOrHO3YBaHHS.

10. MogentoBaHHSI TPAHCIIOPTHUX CUCTEM.

11. Cxinananssa QyHKIIIOHAILHUX MojieTiel 00’ €KTIB.

12. Jlatu BU3HAYEHHS TEPMOJAMHAMIYHOTO METOJY aHaji3y CTaHy IOBEpXHI,
CTaHJApTHOI BIIBHOI €HEprii, KOHCTAaHTH pIBHOBAaru. Bu3HAuWTH 3B'SI30K MIXK
CTaHJApTHOIO BUILHOIO €HEPTi€I0 Ta KOHCTAHTOIO PIBHOBATH.

13. BusHayeHHS 3aeKHOCTI MIXK CTaHIAPTHOIO BUIBHOIO EHEPri€l0 Ta
CTaHIaPTHUM €JICKTPOIHUM MOTCHIIIaJIOM.

14. Po3kpuTu mnuTaHHSA ancopOLIMHMX MPOLECIB HA MOBEPXHI PIAMHHU Ta
TBEPAUX TUJ1. BCTaHOBUTH KUIBKICHUH 3B'SI30K acopOLli Ta 3MIHEHHSIM TOBEPXHEBOIO
HATTY.

15. TloBepxHeBa eneprist 3a ['iocom. IlopiBHSHHS TepMOAMHAMIYHUX METO/IIB
HAJUTMIIKOBHUX BeNMYUH ['10ca Ta 3MIHU BHYTPIIIHBOI €HEeprii MOBEPXHI.

16. JlaTu BU3HA4YEHHS OUCHEPCHUM cHcTeMaM. BU3HAauMTHU CHiBBITHOLICHHS
MDK POOOTOX0 ajre3ii Ta MOBEPXHEBUM HATSATOM B3a€MOJIIFOYMX KOMITOHEHTIB.

17. Bu3HauuT yMOBH OTPUMAaHHS IiH, SIKI BIUIMBAIOTh Ha iX BJIACTUBOCTI Ta
pyiiHnyBaHHs. Hajgatu BU3HAUE€HHS MIHOYTBOPIOIOUOI 3aTHOCTI po34uuHy. KpaTHICTbH
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TiH.

18. Po3mipu Oynwbamok mpu QuoTarii. 3anekHICTh aiaMeTrpa OyIbOaniku
noBITPA Bix KoHIeHTparii [TAP.

19. Iloka3zatu CTPpyKTYypy MOJIEKYJU BOAX. BU3HAYUTH BIUIMB CTPYKTYPHU BOAU
Ha TIPOIIECHM 3MOYYBaHHS 1 3akpilyieHH1 OynpOamkyd Ha TiApoPiIbHUX Ta
riapoGoOHNX MiHEPATHHUX MOBEPXHSIX.

20. Jatv BHW3HAYCHHS  CYCNEH31sIM. BCTaHOBUTH CIIBBIJIHOIIEHHS MiX
MacoOBUMU Ta OO0’ €MHUMHU KOHIEHTpAIISIMU PIIMHU Ta TBEPAOIO, 3aJEKHOCTI
00’€MHOT YaCTKM KOMIIOHEHTA BIJ MOr0 MacOBOi YAaCTKU y CYCHEH3ii, 3aJ1eXHOCTI
MATOMOI MTOBEPXHI TBEPIOTO BiJl PO3MIPY 3€pEH.

21. Bu3nauuTu 3MicT Ta 00’ €M IIPOEKTY 30araqyBajibHO1 (haOpUKH.

22. CdopmynroBaTd BHUXIAHI JaHi JO7s TPOEKTyBaHHS 30aradyBasibHOT
dabpuku.

23. ChopmyBaTu TOHATTS PO CTAAIl Ta IUKIN 30aradyeHHs.

24. BuzHauuTH TPOAYKTHBHICTH (aOpuku Ta 1ii 1exiB. JlaTu OLIHKY
PO3MOPSIIKY LIEeXiB 30araduyBajibHUX (PaOpPHUK PI3HUX KOPHUCHHUX KOIAJIUH.

25. BusHaunTH BUXI1JIHI JJaH1 1 TOPSJIOK PO3PAXYHKY CXEM MOAPiOHEHHS.

26. ChopmynnroBaTy BUXIHI JaH1 AJI PO3PAXYHKY BOJHO-IIIAMOBHUX CXEM.

27. BuszHaunTH HEOOXITHY Ta JOCTATHIO KUIBKICTh BHUXIJHHUX ITOKAa3HUKIB 3
BUBOJIOM PIBHSTHHSI.

28. CdopmymntoBaTd  BUMOTH 70 BUOOpPY  MiAHOMHO-TPAHCIOPTHOTO
yCTaTKyBaHHS.

29. ChopmynroBaT BUMOTH 10 KOMIIOHYBaHHs 00J1afHaHHS Ha (aOpHiIi.

30. CdopmynoBaTd BUMOTH JI0 TE€HEPAJbHOTO IUIaHy 30aradyBajbHOT
(habpukmu.

4. KPUTEPII OIHIOBAHHSI TECTOBUX 3ABJIAHb
PI3HUX PIBHIB CKJIAJJHOCTI

biner nmns ¢axoBoro BuUmpoOyBaHHS JUIsi BCTYNy Ha CHEIalIbHICTh
G16 TIPHULITBO TA HA®TOI'A30BI TEXHOJIOI'Il tpersoro (ocBiTHBO-
HAyKOBOTO) PIBHSI BHUIIOI OCBITH MICTUTh 45 TecToBUX 3amuTaHb (1o 15 3amutanb
TPHOX PIBHIB CKJIAHOCTI). Yac TecTyBaHHs 2 acTpOHOMIYHUX roauHHu (120 XBUIHH).
O1iHKa KOXHOTO TECTOBOTO 3aBJaHHS 3aJIKUTh BiJ PIBHS MOTO CKJIQJHOCTI.
[IpuitHsiTa HACTyMHA LIKaJIa OI[IHIOBaHHS:
— I piBens cknagnocTti — 0,8 6anu;
— I piBens cknaguocTi — 1,0 6anm;
— III piBens cxmaguocTi — 1,2 6anw.
3riJIHO HAaBEJEHOI IIKAIX MOKHA OTPUMATH MaKCUMaJIbHY KUIbKICTh OaiiB, sika
nopiBHoe 45 (0,8x15+1x15+1,2%15), aKi MOTIM NEPEBOAATHCS 3TITHO TAOIMI 10
100-200 mkamnu.
[Ticns 37ma49l BCTYNMHUKAMHU TECTOBOTO 3aBJaHHS 3A1MCHIOETHCA 0O0poOKa
pe3yJbTaTiB BUKOHAHUX 3aBlJaHb Ta CKJIAJa€ThCAd PEUTHUHT BCTYNHUKIB. [lpu

13



HE3aJOBUIbHIN OIIIHIII TECTOBUX 3aBAaHb, a00 HE3ro/Al BCTYNMHHMKA 3 OJAEPKAHUMHU
Oanmamu, /U BUPIIIEHHS MPOOJIEMHOI CUTYyallii BCTYTHUKA MOXYTb MOJATH 3asBY 10

anesinHol KoMicii.

5. TABJIMIIA NHEPEBEJEHHSA TECTOBUX BAJIIB
DPAXOBOI'O ICIIMTY

OTprMaHa KUTbKICTh OaiiB i yac (haxoBoro BUMPOOyBaHHS NEPEBOAUTHCS 110
mkanu 100 — 200 3rigHo HacTymHOT TaOuIIi:

6. PEKOMEH/IOBAHA JIITEPATYPA

TecToBuit ban 3a mkasnoro TecToBuit ban 3a mkasuoro
Oai 100 - 200 oai 100 - 200
7 100 26 152
8 105 27 154
9 110 28 156
10 115 29 157
11 120 30 159
12 125 31 160
13 131 32 162
14 134 33 163
15 136 34 165
16 138 35 167
17 140 36 170
18 142 37 172
19 143 38 175
20 144 39 177
21 145 40 180
22 146 41 183
23 148 42 186
24 149 43 191
25 150 44 195
45 200
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