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1. OIUC HABYAJIBHOI JUCHUILIIHU

Merta

3HAlOMCTBO CTYJICHTIB 3 TCOPETUYHUMH OCHOBAMHU B3a€EMOJIIi €KOHOMIYHOI
TISUTBHOCTI JIIOJMHU 3 JOBKULISAM, 3 TEXHOJOTIYHMMH MPOLIECaMH, SKi
JIe)KaTh B OCHOBI (PYHKITIOHYBaHHS PI3HUX TaJTy3€i 1 HalO1/IbIIIe BIUTMBAIOTH
Ha HaBKOJHIIHE CcepenoBUIle, (HOpMyBaHHS y CTYIEHTIB JOCTaTHHOTO
00’eMy 3HaHb 1 YMiHb B 00JIACTI ICHYIOUMX 1 MEPCHEKTHUBHUX TEXHOJOTIH
BUPOOHMLITBA, 3 METOJUKAMH pO3PaXxyHKIB IIMX BIUIMBIB, a TaKOoX 3i
crioco0amMu 3HIKCHHSI aHTPOITIOTEHHOTO BILIUBY.

KoMmnerenTHicTh

K23 3partHicTh 10 OIIHKM BIUIMBY IIPOLECIB TEXHOTEHE3y Ha CTaH
HAaBKOJMIIHBOTO CEPEAOBHUINA Ta BHABICHHS EKOJOTIYHHX pHU3HKIB,
NIOB’SI3aHUX 3 BUPOOHHUOIO JiSUIbHICTIO

Pe3ynbTaT HaBYaHHSA

P231 ymiTu mporHo3yBaTu BIUIMB TEXHOJIOTIYHUX MPOIIECIB Ta BUPOOHHIITB
Ha HABKOJIMIITHE CEPEIOBUIIIE.

Ba3oBi 3HanHA

1. Bzaemonmis BenmwkKux cuCTeM «AHTpomnochepay Ta «HaBkoaumiHe
CEPEOBUILIEY.

2. Bzaemonis rocmomapchkoi MISTIBHOCTI 3 pecypcaMy HaBKOJHUITHHOTO
CEpEOBHILIA.

3. AHTpPONOreHHHWW BIUIMB MIANPUEMCTB EHEPreTHUHOI
HAaBKOJIUIIIHE CEPEIOBUILIE.

4. AHTPOTIOTCHHHH BIUTMB TPAHCIIOPTHUX CHCTEM CHEPreTUYHOI rany3i Ha

HABKOJIUIIIHE CEPEJIOBUILIE.

5. AHTPOIIOTCHHUI BIUIMB BHUJIOOYBHOI IMPOMHCIOBOCTI HAa HABKOJUIITHE
CEpEIOBHILIE.

ramysi Ha

6. AHTPONOTCHHMH BIUITMB TMIANPUEMCTB MeETaIypriiHoi Taiy3i Ha
HABKOJIUIITHE CEPEIOBHIIIE.

7. AHTPONOTEHHHMH BIUIMB  MAIIMHOOYAIBHUX  MIANPUEMCTB  Ha
HABKOJIUIITHE CEPEIOBHIIIE.

8. AHTpONOreHHMH BIUIMB HadTOmepepoOHUX  MIAMPUEMCTB  HaA

HAaBKOJIUIIIHE CEPEIOBUILIE.
9. AHTpONOTreHHUH BIUIMB CLIHCHKOTO TOCIIOJAPCTBA HA HABKOJMWIITHE
CEpEOBHIILIE.

Ba3oBi BMiHHSA

KUTBKICHO OIIIHUTH, TOOTO TPOBECTH PO3PAXYHOK KITBKOCTI 3a0PYIHIOIOYHX
PCUYOBUH, IO HAAXOAATH OO0 HABKOJUIIHLBOI'O CCpCAOBHUIIA BiI[ OKpeMUX
TEXHOJIOTTYHHUX MPOIIECIB.

Ba3oBi HaBUuUKH

Busnauatu HEOOXiHI TPUPOIOOXOPOHHI 3aX0IH I 3a0€e31eUeHHs] BUMOT
panioHaTbHOTO MPUPOIOKOPUCTYBAHHSL.

IToB’s13aH1 cuiutadycu

[Tonepenns
NUCHAILIIHA

dizuxa

HacrynHa gucummiina

MopenoBaHHs Ta IPOTHO3YBAaHHS CTaHy AOBKIUJUIS

KinekicTe rogua

sekwii: 30 rog.
ceMiHapchKi 3aHATTA: 15 rox.
camocTiiiHa poboTa cTyAeHTiB: 45 roju.




2. MIPOT'PAMA HABYAJIBHOI JUCIHUILITHA

2.1. Jlexmiitai Moy

Kon HasBa monyns ta Tem KuipkicTs roqun

aynutopHi | CPC

3M-JI1 | B3aemoaist rocniogapchKoi AISUIBHOCTI 3 pecypcaMu
HABKOJIMIIIHBOTO CEpPEeI0BHUIIIA
e Tema 1. TeopeTnyHi acmeKTH B3AEMOII 4 S}
rOCHoJapchkol  AISUIBHOCTI 3 pecypcamu
HABKOJIUIIIHBOTO CEPEIOBHIIIA.

e Tema 2. Ekojoriudi acmnekTH CHAJFOBAHHS 4 5
najgvuBa. EHepreTWYHi MiANPUEMCTBA, BIUIMB HA
JOBKLJLJISL.
o Tewma 3. Tpancnoprt, BIUIMB HA JOBKIJJIS. 4 S5

3M-JI2 | B3aemojis  OKpeMHUX Taly3edl  MPOMHUCIOBOCTI 3
pecypcaMu HaBKOJIUIIHBOTO CEPENOBUILA

e Tema 1. BunoObyBHa IpOMHUCIOBICTb. 6 5
e Tema 2. Meranypris.  Hadronepepobne 6 5
BUPOOHHMIITBO.
e Tema 3. MammnooynyBanHs.  CUIbChKe 6 5
TOCIIOIapCTBO

Pazom: 30 30

Koncynprarii: BoBkonas I'.M., 1 pa3 Ha twxaenb (' stau 9.00-10.00) 3rigHo
3 rpaikoM KOHCYJIbTAIIH, 3aTBEPIXKEHOr0 HA 3aCiIaHHl Kapeapu.




2.2. IlpakTuyuHi MOIYJI

Kon Hassa monayns ta rem KinpkicTh roguu

aynutopHi | CPC

3M-II1 | BukoHaHHs PO3paxyHKIB 3a HOPMAaTUBHUMHU
METOAMKaMHU
e Tema 1. Po3paxyHOK KIJBKOCTI IIKIJIJTHBUX 3 2

PEUYOBHH, $KI BHAUISIOTHCS TPU CHAJIIOBaHHI IaJiiB
PI3HUX THIIIB.

e Tema 2. Po3paxyHOK BHKHIIB IIKIJJIUBUX 3 2
PEYOBHH BiJl aBTOTPAHCIIOPTY.

e Tema 3. Po3paxyHOK BHKHIAIB 3a0pyIHIOIOUYUX 3 2
PEUOBUH IPU MEXaHIYH1N 00poOIIi neTanei

e Tema 4. Po3paxyHOK BHUKHIY MLIKIJJUBUX 3 2

pPEUYOBHUH MpU 00POOIIl MOBEPXHI JIeTAJICH Y PO3UMHAX
e Tema 5. Po3paxyHOK BUKHAY IIKIJJUBHUX
PEYOBHH BiJl TaJIbBaHIYHUX JUISHOK.

Paszom: 15 10

Koncynpramii: BoBkogas I'"M., 1 pa3 Ha twxaens (derBep 9.00-10.00) 3rimuo 3
rpadikoM KOHCYJIbTAIlll, 3aTBEPIXKEHOT0 Ha 3aciiaHHl KadeapHu.

2.3. CamocrTiitHa poO0Ta CTyJIeHTa Ta KOHTPOJIbHI 3aX0/IH

Kox 3aBnanns Ha CPC Ta KOHTPOJIBHI 3aX0/IH KinekicTs Crpok
MOTYJIS TOAUH IIPOBEICHHS
3M-JI1 |e ITinroroBka 10 JIEKLIHHUX 3aHSITh. 10 1 - 8 Tk neHb

e BUKOHaHHS MOJYJIbHOI TECTOBOI KOHTPOJIBHOI
po6oTu (000B'13K0OBE) S 8 THKIICHD
3M-II1 | eIligroroBka [0 NPAKTHYHUX 3aHATH. Y CHE 10 1-15
ONMMTYBAaHHS IIiJl Yac MPAKTHYHHUX 3aHATh Ta THKIEHD
3aXHMCT MPAKTUYHUX POOIT (0OOB’SI3KOBE).
3M-JI2 |e ITinrotoBKa o0 JIEKIIHHUX 3aHSTh. 10 9-15
e BUKOHaHHS MOJYJIbHOI TECTOBOI KOHTPOJIBHOI THXKICHB
poboTH (060B'I3KOBE) S 15 Tk aeHb
BukoHaHHS MiICYMKOBOI 3aJ1iKOBO1 KOHTPOJIBHOT 5 15 tuxeHp
pobOTH.
Pazowm: 45




2.3.1. Metoauka npoBe/IeHHS Ta OILIIHIOBAHHS KOHTPOJBHOTO 3axoay s 3M-JI1
ta 3M-JI2.

Opranizaifiss KOHTPOJIO 3HaHb CTYJICHTIB IM0OYyJ0BaHa 3a HAKOMUYYyBaJIbHO-
MOJIyJIbHUM TPUHIIMIIOM 3T1IHO BUMOT aAitouoro B yHiBepcuteTi IlonoxkenHs «Ilpo
MPOBENICHHS MM1ICYMKOBOTO KOHTPOJIIO 3HAaHb CTYICHTIBY.

3 meopemuuynoco KypCcy HaBUaJbHOI JUCHUIUIIHK CTYJIEHT TIOBUHEH OyTH
TOTOBHUM BIJIOBIZIATH HA yCHI 3alUTaHHS JICKTOPA IMiJ Yac JEKIIMHUX 3aHATH;, HA/IaTH
NUCHMOBI BIAMOBIAI Ha 10 TECTOBUX 3alUTaHbh BapiaHTy MOIYJIBHOTO KOHTPOJIBHOTO
3aBJaHHS. 3aBJAaHHS MOJYJIBHOI KOHTPOJBHOI pOOOTH CKJIAACHI Y TECTOBOMY BHTJISIII
3aKPUTOTO THUITY.

dopMaMu KOHTPOJIIO 3aCBOEHHS TEOPETUYHUX 3HAHD € YCHE OMUTYBAHHS ITiJT Yac
JEKUIAHUX 3aHATh (MOTOYHUN KOHTPOJIb), MOJYJIbHI KOHTPOJBbHI POOOTH 332 KOKHUM
3MICTOBHMM MOJlyJieM (BHYTPIIIHBO CEMECTPOBHM KOHTPOJb). BapiaHTu MomysbHOT
KOHTPOJILHOI POOOTH MICTITh JI€CITh 3allUTaHb y TECTOBOMY BHTIIsAl. KoxkHa BipHa
BIJIMOBI/Ib OLIIHIOETHCS ¥ 3 Oanu. MakcuMmaibHa KUJIbKICTh OaliB 32 BUKOHAHUN BaplaHT
KO>KHOI MOJTYJIbHOT KOHTPOJIbHOT po00TH cTaHOBITH 30 OayiB. MakcuMalnbHa KiJIbKICTh
OaJTiB Ky CTYyJCHT MOX€ OTPUMATH 3 JICKI[IHHOI YacTUHU cKJiajgae 60 Oamis.

3aranpHa MakCHMallbHa KUIBKICTh OadiB 3 JUCHMIUIIHU « TeXHOEKOJOTris», SKY
CTYIEHT MOXKe oTpuMmaTH, ckiagae 100 OamiB (Teopermuna vactuHa - 60 Oauis,
mpakTU4YHa YacTuHa - 40 6aiiB).

Jlo cemMecTpoBOrO KOHTPOJIIOIOYOTO 3aXOAy 3 AUCHUILUTHHA « TeXHOEKOJIOTis»
BITHOCUTBCA ceMecTpoBUIl 3aiiK. CTyA€HT BBaXKAETHCS JOMYIICHUM A0 3aTiKy, SKIIO
BiH BHUKOHaB BCi OOOBSA3KOBI BHAHM poOIT, mependadyeHi poOOYO0 HaBUYAIHHOIO
IPOrpamMor0 TUCHIUILTIHU 1 HAOpaB 3a MOJYJLHOIO CUCTEMOIO CyMy OaniB He MeHie 50
% (50 GaniB) Big MaKCUMAaJIbHO MOXJIMBOI O TeopeTuuHii (30 6aiiB) 1 mpakTuyHii (20
OamiB) yactuHax Kypcy. Cymm OaliB, sIKi OTpUMaB CTYJEHT 3a BCIMa 3MICTOBHUMU
MOAYJISIMU JUCIUIUTIHM B CEMECTpi, (POPMYIOTh KUIBKICHY OLIHKY 3a MiJCyMKaMu
KOHTPOJIIOIOUMX  3ax0iB. OIIHKKM BHUCTABISIIOTECA y TNOTOYHUX IHTETPAIbHHUX
BitoMocTsX. [IMTaHHS PO BHCTABJICHHS] CEMECTPOBOTO 3ATIKY PO3TIAAAETHCS TIIBKH 3a
yMOBH cymH OaitiB He MeH1Ie 50 % B MaKCHUMaJIbHO MOKJIMBOI 110 KypCy Ta HE MEHILE
50 % Bi1 MakCUMaIbHO MOXJIMBOI Ha 3aJ1IKOBIA KOHTPOJIbHIA POOOTI.

3anikoBa KOHTpOJbHAa poOoTa ckiamaerbcsi 3 20 NHUTaHb, KOXHE 3 SAKUX
OIliHIOEThCA B 1 O6asi. MakcumalibHa KUTBKICTh CTAaHOBUTH 20 GauiB.

2.3.2. Metoauka npoBEeACHHS Ta OLIHIOBAHHS KOHTPOJILHOTO 3axoay aist 3M-IT1.

®opMOI0 KOHTPOJIIO TTpakTUYHOTO MOoAy o 3M-II1 € ycHe onmuTyBaHHS MiJ Yac
MPOBEACHHS MPAKTUYHUX 3aHATh. MakcUMallbHa KUIBKICTh OaiB 3a KOXKHE MPAKTUIHE
3aHATTS ckianae 8 O6aniB. Bchoro 3a mpakTuyHi 3aHATTS CTYJAEHT Moxe oTpumatu 40
OautiB.



3. PEKOMEHJAIIII 1O CAMOCTIMHOI POBOTH CTYJIEHTIB

3.1. B3aemoaisi rocnogapchbkoi AislJILHOCTI 3 pecypcaMH HABKOJHUIIHLOTO
cepeoBHINA

3.1.1. IloBuanHus

Tema 1. TeopeTH4Hi acmeKTH B3a€EMOIIl TrOCHOAAPCHLKOI IAJILHOCTI 3
pecypcaMi HABKOJHUIIIHBOTO C€PeI0BUIIA.

[Ipy BUBUYEHHI TEMH CTYAECHTH NMOBHHHI 3HATH MaTepiall KOHCIEKTY JEKIIH [2,
po3ain 1]. JlonatkoBuii MaTepiai MiCTUThCS y Jxkepenax [/, 8, 10, 11]. OcobnuBy yBary
Tpeba 3BEpHYTH Ha TMOHATTA «3arajbHe Ta CHEIaJbHE NPUPOJOKOPUCTYBAHHSD» 1
«OCHOBHI TIpaBWJIa IPUPOJOKOPUCTYBAHHS Ta iX CYTHICTH» Ta O3HAKH 3a SKMMHU MOXHA
KJacu(ikyBaTH IPUPOIHI PECYPCH.

Jimepamypa [1, 2, 5, 10, 11, 15]

Tema 2. EkoJoriydi acmekTtd cnajwBaHHd mnaauBa. Eneprernusi

NiANpHEMCTBA, BIVIMB HA JOBKIJLJISA.

[Ipu BUBYECHHI TeMH CTYACHTU MOBMHHI 3HATH MaTepiall KOHCIEKTY JICKIH [2, po3ain
1]. JomatkoBuii Matepiana MicTUThes y Jokepenax [7, 8, 10, 11]. OcobnuBy yBary tpeba
3BEpHYTH Ha TOHSTTS «MAJMBHI pecypcu» 1 «pydHa CHPOBHHA», PO3TISHYTH TaKi
NUTAHHS: TaJuBHI PECypCcH, IO BHKOPUCTOBYIOTHCA B TIPOMHUCIOBOCTI, pyaHA
CUPOBHHA, IO BUKOPHCTOBYETHCS B TPOMHCIOBOCTI, TEPBHHHA CHPOBHHA B
TEXHOJIOTIYHUX MpOIecax, XIMIYHUIN CKJaJl OpPraHIYHOTO IMajuBa, CipKa B OPraHIYHUX
najauBax, KOe(ilieHT HAJJIMIIKY MOBITPS, T€TEPOTreHHE TOPIHHS OPraHIYHOIro MajuBa,
TOMOTE€HHE TOpPIHHA OpraHiyHOrO IMajuBa, HE MajbHI PEYOBHHU Pa3oM 3 BOJIOTOIO
najanBa, BIIHOIIECHHS MacH HE MaJbHUX PEYOBHH JO CYXOl MacH MaliuBa, pO3paxyHKOBa
KUIBKICTh TEIUIOTH, SIKa BUIUISETHCS MPU MOBHOMY 3TOPSIHHI TBEPJOTO, PIIKOTO YU
ra3ono/1i0HOro MajauBa, HWXKYa TeTIOTa 3TOPSHHS OPraHIYHOTO MaJIMBa, PEKUM TOPIHHS
TBEP/MX YaCTOK MallMBa, PU IKOMY YTBOPIO€ThCs okcu Byruerto (I1).

Jimepamypa [1, 2, 5, 10, 11, 15]

Tema 3. Tpancnopr, BIVIMB HA TOBKIiJJIS.

[Ipy BUBUEHHI TEMU CTYJICHTH MOBUHHI 3HAaTH MaTepiall KOHCIIEKTY JICKIIH [2, po3aia
1]. JonaTkoBuit Matepian MicTUThes y Jxepenax [/, 8, 10, 11]. OcobnuBy yBary Tpeda
3BEpHYTM Ha Takl NUTaHHsI: Kiaacu@ikaiis BHUIIB Ha3eMHOIO0 TPaHCIOPTY 3a
BUKOPUCTOBYBAaHUM IILISIXOM, KJacH(ikallis BUIIB TPAHCIOPTY 32 BUKOPUCTOBYBAaHUM
JBUTYHOM, OCHOBHI KOMIIOHEHTH BIANPAIbOBAaHUX Tra3iB KapOIOpPaTOPHUX JABHUTYHIB,
npucyTHicTh CO y BUKHJAX aBTOTPAHCIOPTY, HeOe3MeKa, MoB'sa3aHa 13 3aCTOCYBaHHIM
eTHJIOBAHOTO OCH3MHY, YMOBHHUI IIOKa3HMK aHTUACTOHAIIHUX SKOCTeH maiuBa,
HalOUIbIIe 3a0pyAHEHHS aTMocepr aBTOMOOITBHUM TPAHCIOPTOM, MPUYUHA
YTBOPEHHSI CaXKl y AU3EIbHUX JIBUTYHAX, YUM 00yMoBJeHa mpucyTHICTh NOy y BUKHIAX
aBTOTPAHCIOPTY, UM 00yMOBIIeHa MPUCYTHICTh SO Y BUKHIaX aBTOTPAHCIIOPTY.

Jimepamypa [1, 2, 5, 10, 11, 15]

3.1.2. IIuTanHs AJIs caMoTepeBipKU
Tema 1. B3aemonis rocrnogapchbkoi MisIBHOCTI 3 pPECypcamMu  HaBKOJIHUIITHBOTO
cepenoBuUIla

1. 3oBHIIIHI 3B'A3KK CUCTEMU «AHTpomnochepar.

2. BHyTpiH1 3B'A3kH cucTeMU «AHTpornochepay .
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3. Bzaemo3B'sizok cucrtemu «HaBKOJMIIHE cepeloOBUINE» Ta CUCTEMHU
«AHTponochepar.
4. SIk o TpUBANOCTI MIAPO3AUISIIOTHCS BILIMBY Ha HABKOJIMIIIHE CEPEIOBHUIIIC.
5. Knacudikariist BIUTMBIB Ha HABKOJIUIITHE CEPEIOBUIIE 32 MACIITA0OM BIUIUBY.
6. [TanuBH1 pecypcH, 1110 BUKOPUCTOBYIOTHCS B IPOMHUCIOBOCTI.
Tema 2. ExosoriuHi aclekTH CHajrOBaHHs MajvBa. EHEpreTHuHi mignpueMCTBa,
BILJIUB Ha JOBKLLJIA.
. Pynna cupoBurHa, 1110 BAKOPUCTOBYETHCS B TPOMHUCIOBOCTI.
. [lepBrHHA CHpPOBUHA B TEXHOJIOTIYHUX MPOIIECaX.
. XIMIYHH CKJIaJ] OpraHigyHOTO MajuBa.
. Cipka B OpraHiuHUX MMaquBax.
. KoediuienT Hagmiky mositps .
. 'eTeporenne ropiHHs OPraHivHOTO MATUBA.
. 'oMoreHHe ropiHHsi OpraHi4HoOro MaauBa.
. He manpH1 peuoBUHHU.
. BigHOImeHHs Macu He aJTbHUX PEYOBHH JIO CyXO1 MacH.
10. Po3paxyHKOBa KUJIbKICTh TEIJIOTH, KA BUAUISETHCS IPU TOBHOMY 3TOPSHHI.
11.Hwx4a TeniaoTa 3ropsitHHS OPraHIqHOrO MaluBa.
12. PexxuM TOpiHHS TBEPAMX YaCTOK TalliBa, MPU SKOMY YTBOPIOETHCS OKCH]
Byrierto (II).
13. CipkOBMICHI PEUYOBMHHM Y Ta30MOAIOHUX MPOIYKTAaX 3TOPSIHHS OPraHIgYHOTO
najanBa.
14. Okcuau a3oTy, 110 YTBOPIOIOTHCS B MIPOILIEC] TOPIHHS MaJIMBA 32 PaXyHOK KHCHIO
Ta a30TY MOBITPAI.
15. KinbKiCTh TBEpAUX YaCTHUHOK, IO YTBOPIOIOTHCS B PE3YJIbTATI CHATIOBAHHS
najnBa.
16. OcHOBHI CKJIaJ0B1 HAJILHOI MacH ITaJIMBa.
17. Bonoricth OpraHigyHUX MaJUB XapaKTePU3YE.
18. KinbKkicTh eHeprii, 10 MiCTUTHCS Yy TaJIMBI.
19. TBepai MPOAYKTH TOPIHHS OPTaHIYHOTO MMATUBA.
Tema 3. TpancnopT, BIUIUB Ha TOBKIJLJIA.
1. Knacudikariis BUiB HA3eMHOTO TPAHCIIOPTY 32 BUKOPUCTOBYBAHUM IIISIXOM:
(3aymi3HUYHUIN) Ta 6e3peiiKOBUl (aBTOTPAHCIIOPT).
2. Knacudikaitist BUIiB TpaHCHIOPTY 332 BUKOPUCTOBYBAHUM JIBUTYHOM.
3. OCHOBHI KOMIIOHEHTH BIJNPaIbOBAHUX T'a31B KapOIOPATOPHUX JABUTYHIB.
4. TlpucytHicts CO y BUKHIaX aBTOTPAHCIIOPTY.
5. Hebesrmeka, moB's3aHa 13 3aCTOCYBaHHSAM €TUJIOBAHOTO OCH3UHY.
6. YMOBHUI MOKAa3HUK aHTUIETOHAIIMHUX SIKOCTEH MMaInBa.
7. 3a paxyHOK 4YOro BiAOyBaeThCsi HaiOUIbIIe 3a0pyaHeHHS aTMochepu
aBTOMOOUIBHUM TPAHCIIOPTOM.
8. [IpuurHM YTBOPEHHS CaXKl Y AN3ETHHUX JIBUTYHAX.
9. Yum ob6ymoBinieHa mpucyTHicTh NOx y BUKHIaX aBTOTPAHCTIOPTY?
10. Yum oOymoBieHa npucyTHicTh SO, y BUKHIaX aBTOTPAHCTIOPTY?

©Coo~NogakhwpNeE



3.1.3. [lutanHs 1A caMonepeBipKky 0a30BUX pe3yJbTaTiB 3HAHb

1. SIk mo TpUBAJIOCTI MiAPO3AUISAIOTHCS BIUIMBY HA HABKOJIMILIHE CEPEIOBHUILIE.

2. Knmacudikariist BIUTMBIB HA HABKOJIUIITHE CEPEIOBUIIE 32 MACIITA0OM BILIMBY.

3. [TanuBHI pecypcu, 10 BUKOPUCTOBYIOTHCSI B IPOMHUCIOBOCTI.

4. Cipka B OpraHiyHHMX MaJIUBax.

5. Knacudikaitist Bu1iB HA36MHOTO TPAHCIIOPTY 3a BUKOPUCTOBYBAHUM IILISIXOM:
(3a13HMYHKIN) Ta Oe3peKoBUil (aBTOTPAHCIIOPT).

6. Knacudikariis BUIiB TpaHCIIOPTY 3@ BAKOPUCTOBYBAHUM JBUTYHOM.

7. 3a paxyHOK 4dYoro BifOyBaeThCs HaWOIbIIe 3a0pynHeHHS aTtMmochepu
aBTOMOOUTEHUM TPAHCTIOPTOM.

8. [IpnumHM YTBOPEHHS Caxki y TU3EIbHUX JBUTYHAX.

9. Yum obGymosiiena npucytHicTh NOx y BUKHIaX aBTOTPAHCTIOPTY?

10. Yum obymoBiiena npucyTHicTh SOz y BUKHIaX aBTOTPAHCIIOPTY?

3.2. Moayas 3M-JI2 B3aeMoaiss OKpeMHX Trajay3edl NPOMHCJIOBOCTI 3
pecypcaMu HABKOJUIIHBOIO CepeI0BHIIA

3.2.1. lloBuanHs

Tema 1. BugodyBHa NpOMMCJIOBICTD.
[Ipy BUBUEHHI TEMU CTYJICHTH MOBUHHI 3HaTH MaTepial KOHCIIEKTY JIEKIIH [2, po3aia
2]. JomatkoBuii Matepiai ik BUBYCHHS TEM MOIYJIO 2 MICTHThCA Yy Jukepenax [2, 12,
15, 16, 17, 21]. Ilpu BuBUEHHI TeMH OCOOJIMBY yBary TpeOa 3BEpHYTH Ha TaKi IMMTAHHSI:
cyMmiln aTMOC(EpHOro MOBITPS 3 PI3HUMHU Ta30MOAIOHUMH Ta MUJIOBUMH JIOMIIIKAMH,
0 BUJUISIOTHCS 3 TMOPIA Ta IMIAXTHUX BOJ, TIPHUYI BUPOOKH, IO PO3TAIIOBaHI Ha
3eMHIA TOBEpXHI 1 MalOTh HE3aMKHEHHUN KOHTYpP MOMNEPEYHOro MEepeTUHY, TipHUYI
BUPOOKU 13 3aMKHEHHM KOHTYPOM IOINEPEYHOr0 MEPETHHY, PO3TAIOBaHI Ha JEsAKii
rMOVHI BiJl TOBEPXHI, TOPOJHUI HACHII, IO YTBOPIOETHCS BHACHIIOK TJIAHOMIPHOTO
PO3MIIIEHHSI TTOPOXKHBOT, BIAKPUTI TipHUY1 pOOOTH, CUPOBUHA JJII OTPUMAHHS KOKCY,
OCHOBHHI KOMIIOHEHT IUXTH MPU BUPOOHUIITBI.

Jimepamypa [1, 2, 12, 15, 16, 17, 21].

Tema 2. Meranyprisa. Hagronepepoone BUpoOHMITBO.

[Ipn BHUBYEHHI T€MU CTYJEHTH IOBMHHI 3HATH MaTepiajd KOHCIEKTY JeKIi [2,
po3main 2]. JlomaTkoBuii MaTepiai JJisi BUBUCHHS] TEM MOJYIIO 2 MICTUTBCS Y JKepenax
[2, 12, 15, 16, 17, 21]. I1Ipu BUBYEHHI TeMU 3BEpHYTH OCOOJIMBY yBary Ha TaKi MUTAHHS:
CIUIaB 3ajdi3a 3 BYyTJIELEM, MapraHueM, KpeMHIeM, Ccipkoro Ta (ochopom, razomnoaioH1
MPOYKTH BUIUIABKU YaBYHY, TBEPl YACTHHKH, 1110 BUJIIJISIOTHCS TIPH BUILTABII YaBYHY,
olepkaHHs cTajal Oe3 BHUTpayaHHS NalMBa, TEXHOJOTIYHUU MPOLEC OTPUMaHHS
HEMOJITLHUX CIIOJYK MeETajiB, iX CIUIaBiB Ta IHIIUX MaTepiajliB 3a JOMOMOTOI0
TepMIYHOI OOpOOKH Ta OOpPOOKM THUCKOM, $IKI OKCHIM METajiB BXOASATh 1O CKJIaay
3BapIOBAJILHOTO aepOo30JI0, TMPOIECH 3BapIOBaHHSA MeETaly, OJepKaHHS (ACOHHUX
BUJIMBKIB 3a JOTIOMOTOI0 3aJIMBaHHS PIJKOTO METaldy 4YM CIuiaBy y (opmu, oO6poOka
MaTepiaiiB TUCKOM IUISXOM IUIACTUYHOI Aedopmaliii 3aroToBKM y IMITaMIax, METOJIU
MEXaHIYHOI MIATOTOBKM TOBEPXOHb BHUPOOIB, TEXHOJIOTIYHI oOrmepalii HaHECEHHS

rajlbBaHIYHOTO IMOKPHUTTS, TEXHOJIOTIYHI ITPOLIECH TPABJICHHS MOBEPXHI METaYy.
Jimepamypa [1, 2, 12, 15, 16, 17, 21].
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Tema 3. MammnoOyayBanHs. CiibcbKe rocrogapcTBo
[Ipy BUBUEHHI TEMH CTYJICHTH MOBUHHI 3HAaTH MaTepial KOHCIIEKTY JIEKIIH [2, po3aia
2]. JomatkoBuii Matepiai ik BUBYCHHS TEM MOIYJIIO 2 MICTHThCA Yy Jukepenax [2, 12,
15, 16, 17, 21]. Ilpu BHBUYEHHI TeMH 3BEPHYTH OCOOJIMBY yBary Ha TaKi MMHUTaHHSI:
BUPOOHUIITBO 1IEJIOJIO3H, SIKI BHJAM TMPUPOJAHUX PECYpPCiB BHKOPHUCTOBYE CUIbCHKE
roCroJIapCTBO,  MDKTaly3€BUM  KOMIUIEKC IO  OTpPUMaHHIO Ta  mepepoOii
CUIBTOCIIIPOJIYKIIi, OCHOBHI METOJM MEXAHIYHOI MIArOTOBKH IOBEPXHI BHPOOIB,
MeXaHIYHa MiIF0TOBKa MOBEPXHI METaly Mepes] HAHECEHHSIM TrajlbBaHIYHOTO MOKPUTTS,
TEXHOJIOT1YHI orepaliii HaHECeHHsI TaJIbBaHIYHOTO ITOKPUTTSL.
Jlimepamypa [1, 2,12, 15, 16, 17, 21].

3.2.2. IlutaHHd AJ9 caMoOnepeBipKn

Tema 1. BumoOyBHa IPOMUCIIOBICTD.

1. Cymim atmochepHOro MOBITPS 3 PI3HUMH Ta30MOJAIOHMMHU Ta MUJIOBUMHU
JIOMIIIIKaMU, 110 BUAUISIOTHCS 3 MOPIJ] Ta MIAXTHUX BOJI.

2. I'ipandi BUpOOKH, 1110 PO3TAIIOBaHI HAa 3eMHil TTOBEPXHI 1 MAaIOTh HE3aMKHEHUI
KOHTYP TTOTIEPEYHOTO TIEPETHHY.

3. Tipamui BupOOKHM 13 3aMKHEHHM KOHTYPOM TIONEPEYHOTO TEPETUHY,
po3TalloBaHi Ha AesKid rIMOUHI BiJl TOBEPXHI.

4. TlopoaHuit HacuI, 10 YTBOPIOETHCS BHACIIJIOK IJIAHOMIPHOTO PO3MIILICHHS
IIOPOXKHBOI IIOPOJIH.

5. BiakpuTi ripauyi po6oTH.

6. CupoBuHa /ISl OTPUMAaHHS KOKCY.

7. OCHOBHUI KOMITOHEHT IIMXTH MPU BUPOOHUIITBI arjoMepary.

Tema 2. Metanypris. HagpronepepoOHe BUpOOHUIITBO.

1. SIx Ha3uBalOTh CILUIAB 3aji3a 3 BYTJCIEM, MapraHiieM, KPEMHIEM, CIPKOIO Ta
dbochopom.

2. ['a30m0/110H1 TPOIYKTH BUILJIABKU YaBYHY.

3. SIx Ha3uBaIOTh TBEPJl YACTUHKH, 1110 BUILISIOTHCS MPU BUILIABII YaBYHY.

4. Cnoci6 oaeprkaHHs cTaji 6e3 BUTpavyaHHs MaJiiBa.

5. TexHONOTIYHUH TPOIEC OTPUMAHHS HEMOAUIBHUX CIOJYK METANIB, X CIUIaBiB
Ta 1HIIUX MaTepiaiiB 3a JOMOMOTOI0 TEPMIUHOT 00pOOKHU Ta 0OPOOKH THCKOM.

6. SIki oKCcHIU METaIB BXOIATH IO CKJIay 3BapIOBAIBLHOTO aepO30JIIO.

7. YuM cympoBOIKYIOTECS TTPOIIECH 3BAPIOBAHHS METAIY.

8. Jle BimOyBaeThcs ofepKaHHA (haCOHHUX BUJIMBKIB 32 JIONMOMOTOIO 3aJMBAHHS
PIAKOTO METaTy YH CIUIaBy y (POPMHU.

9. Sk Ha3uBaeThCs 0OpOOKa MaTepiaiiB TUCKOM IUISIXOM TUTACTUYHOI Aedopmartii
3aroTOBKHU Yy IIITaMIIax.

10. SIxi MeToauM MEXaHIYHOi MIATOTOBKH MOBEPXOHL BUPOOIB BIAHOCATHCS 10
OCHOBHHUX.

11. JxepenoM HaAXOJKEHHS 110 aTMochepu SKUX YAaCTMHOK € MeXaHIyHa
HirOTOBKA MOBEPXHI METaIly MIepe]l HAHECEHHSM TrajbBaHIYHOTO TTOKPUTTSL.

12. TexHoJsOT14H1 onepailii HAaHECEHHS TaJIbBaHIYHOTO TTOKPUTTS .

13. TexHONOr14HI TPOLIECH TPABICHHS MMOBEPXHI METAIYy.

14. Sxi mOMIIIIKK MICTATH CTIYHI BOJU TPABHJIBHOTO BUPOOHUIITBA.
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15. lo BuaistOTBECA B aTMochepHe MOBITPS MPH 3HEKUPIOBAHHI MOBEPXOHBb
JneTajen.

16. I1]o 3acTOCOBYIOTH ISl BUJIAJICHHSI OKCHTHOT TIJTIBKH 3 TIOBEPXHI JIETAJICH.

17. Sxi 3a0pyaHioO4l PEeYOBHMHU HAAXOAATH MpH TpoBeAeHHI ¢dapOyBaIbHUX
poOiIT 10 aTMOchepH.

18. B domy mossrae mnpouec po3KJIaaeHHs 3aJUIIKIB MEPBUHHOI MEPEepOOKH
Ha(TU — Ma3yTy Ta T'YJIPOHY.

19. BropunHna (ximiuHa) nepepodka HapTH.

20. Bigxomau HadTomepepoOKy.

21. B sxkomy mporiieci yTBOpIoroThCsl B HaitOinbi 3a0pyaHeHi HadTompoykramMu
CTIYH1 BOJIH.

Tema 3. MammnoOyayBanss. CiJIbChKe TOCTIOIaPCTBO

1. SIxi BUIU IPUPOAHHUX PECYPCIB BUKOPUCTOBYE CLIHCHKE TOCTIOAPCTBO.

2. MiXrairy3eBHil KOMIUIEKC TI0 OTPUMAaHHIO Ta TIEPepoOIIi CLITBrOCTIIIPOTYKITI.

3. TexHomoriyHMii Mpoliec OTPUMAHHS HEMOIITPHUX CHOJIYK METaliB, iX CIIIaBiB
Ta IHIIUX MaTepiajiB 3a JJONOMOTOK0 TEPMIYHOI 00OpOOKH Ta OOPOOKH THCKOM.

4. Oxkcuau sIKUX METaJliB BXOJSTh 10 CKJIaly 3BaplOBaJIbHOTO aepO30Iio.

5. YTBOPEHHSIM SIKUX PEUYOBUH CYIPOBOKYIOTHCS MTPOIIECH 3BAPIOBAHHS METAIY.

6. Onepxannst pacOHHUX BUJIMBKIB 3a JOMOMOTOIO 3aJIMBAHHS PIAKOTO METalTy 4u
CILIaBY y opMH.

7. O6poOka matepialliB TUCKOM IIUISXOM IUIACTUYHOI AedopMaliii 3aTOTOBKH Y
mITammnax.

8. SIxi MeToau MexXaHIYHOI MiATOTOBKM TMOBEPXHI BUPOOIB BIIHOCATHCA JO
OCHOBHUX.

9. MexaHi4uHa MiJIrOTOBKA MOBEPXHI METANly IMepe]] HAHECEHHSM TallbBaHIYHOTO
MOKPUTTSL.

10. TexHoOMOT14HI OTepaIlii HAHECEHHS TAIbBAHIYHOTO MTOKPUTTSL.

11. TexHOJIOT14HI POILIECH TPABJIEHHS MOBEPXHI METAIY.

12. CtiuHi BOAY TPaBHJIBHOTO BUPOOHUIITBA.

13. MacTiiIbHO-0X0JIOKYIOU] PiAMHH.
3.2.3. IlutanHs 11 camonepeBipku 0a30BUX pe3yJbTATiB 3HAHb

1. Bigkputi ripaudi poO6oTH.

2. CupoBHHA ISl OTPUMAaHHS KOKCY.

3. OCHOBHHUI KOMITOHEHT IIUXTU MPU BUPOOHUIITBI arjioMepary.

4. Sk Ha3uBalOTH CIUIAB 3alli3a 3 BYTJICLEM, MapraHileM, KPEMHIEM, CIpKOIO Ta
dbochopom.

5. I'a3omo/16H1 MPOAYKTH BUILIABKH YaBYHY.

6. UuM CympoBOJIKYIOTHCS ITPOLIECH 3BAPIOBAHHS METAIY.

7. SIk Ha3uBa€eThCs 0OpOOKa MaTepiaiiB TUCKOM IUISIXOM IUIACTUYHOI Aedopmartii
3aroTOBKH Yy IITaMIIaX.

8. ki MeToau MexXaHIYHOI MiTOTOBKHA MOBEPXOHb BHUPOOIB BiIHOCSTBHCS [0
OCHOBHUX.

9. SIki BUAM MPUPOJHUX PECYPCIB BUKOPUCTOBYE CUTBCHKE FOCIIOAAPCTBO.

10. TexHoOr14H1 Onepalii HAHECEHHS FaJIbBAHIYHOTO MTOKPUTTSL.
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4. IUTAHHSA 10 3AXOAIB MIOTOYHOTI' O, TIACYMKOBOT'O TA
CEMECTPOBOI'O KOHTPOJIIO

4.1 IlutaHHs A0 WiACYMKOBOr0 KOHTPOJIIO 3a pe3yJbTaTaMHU BHBYCHHS
JIEKIIHHUX MOYJIiB

4.1.1. TecToBi 3aBIaHHA 10 MOAYJIbHOI KOHTPOJILHOI podoTu MmoayJasa 3M-JI1
1. 30BHiIIHI 3B'I3KH CUCTeMH «AHTponochepay —1ie ... [2, ctop.15]
2. BHyTpimHi 3B's13ku cucTeMHu « AHTporocdepa» — 11¢ ...[2, crop.15]
3. Bzaemo3B's130k cuctemu «HaBkonuIHe cepenoBuie» Ta cuctemu [2, crop.16]
4. Tlo TpuBaJOCTi BIUIMBM HAa HABKOJUIIHE CEPEIOBUIIC MiIPO3TUISIOTECA HA ... [2,
cTop.16]
5. Knacuoikaris BIUIMBIB Ha HABKOJMIIHE CEPEOBHUINE 32 MACIITa0OM BILUIUBY: [2,
cTop.16]
6. [TamuBHI pecypcH, 1110 BAKOPUCTOBYIOTHCS B IPOMHCIOBOCTI, — I1€ ... [2, cTop.19]
7. PynHa cupoBUHa, 1[0 BAKOPUCTOBYETHCS B IIPOMHUCIIOBOCTI, — 1€ ...[2, cTop.20]
8. IlepBrHHA CHPOBHHA B TEXHOJIOTTUHHUX Iporecax — I1¢ ... [2, crop.20]
9. XimiuHU# CKJIaJ OpraHivHOIO NaJIMBa BigoOpaxaeThes ...[2, cTtop.21]
10. Cipka B opraniyHux najuBax OyBae ...[2, cTop.22]
11. KoeimieHT HaAIMIIKY MOBITPS — 1IE ...[2, cTop.22]
12. I'ereporeHHe TOpiHHSA OPraHiYHOTO MaTUBa — II€ TOPIHHA ... [2, cTop.22]
13. 'oMoreHHe TOPiHHS OPTaHIYHOTO MAJTUBa — 1€ TOPIHHSA ... [2, cTOp.22]
14. He nmanbpHi pe4OBUHH pa3oM 3 BOJIOTOIO MajuBa — Iie ...[2, ctop.26]
15. BigHomIeHHs: MacH He TAJIbHUX PEYOBHH JI0 CYXO1 Macu maiuBa — 11¢ ...[2, cTop.26]
16. Po3paxyHKOBa KiJbKICTh TCIUIOTH, fKa BHILISETHCSA IMPH TOBHOMY 3TOPsHHI[2,
cTop.26]
17. Huxua TerioTa 3ropsiHHSL OPraHiqHOTO nanuBal2, ctop.26]
18. PesxxuM ropiHHS TBEPIUX YaCTOK MAIMBA, IPU SIKOMY YTBOPIOETHCS OKCHUJ BYTJICIIO
(II), nasuBaetrnes ...[2, cTtop.27]
19. Tlpu .......... peXuMI TOpiHHA, IO BIJOYBA€ThCA HaA IMOBEPXHI TBEPIUX YACTOK
najvBa, JOCTYI TOBITPSI JO MiCls peakilii He OOMEKEeHUM, Ta MIBUAKICTh TOPIHHS
BU3HAYAETHCS KIHETUKOIO XIMIYHOI peakitii. [2, ctop. 27]
20. 98-99 % Big BUKUAY CIPYMCTHX CHONYK, SIKI YTBOPIOIOTBHCS BHACIIJOK 3TOPSIHHS
najvBa, MpUMaaae Ha ...[2, crop. 26]
21. CipkOBMICHI PEUYOBHUHHU y Ta30MOAIOHUX MPOIYKTaX 3rOPSHHS OPraHiuHOTO MalvBa
—1e ...[2, crop. 25]
22. Oxcuay a3o0Ty, 10 YTBOPIOIOTHCS B TIPOIIEC] TOPIHHS MaJIMBa 32 PaXyHOK KHUCHIO Ta
a30Ty MOBITPsI, HA3UBAIOTHCA ...[2, cTOp. 27]
23. BenuumHa BHUKUAY CHOJYK CIpKH, IO YTBOPIOIOTHCS BHACIHIAOK CIITIOBaHHS
NaJIMBa, 3aJIC)KHUTh BiJl TAKOT XapaKTePUCTUKU TaJIMBa sK ...[2, cTop. 27]
24. KinbKIiCTh TBEPJUX YACTHHOK, [0 YTBOPIOIOTHCA B Pe3yJIbTaTl CHATIOBAHHS MaINBa
B CTAI[IOHAPHUX CHCTEMaX, 3aJIC)KUTh BiJl TAKOT XapaKTEPUCTHKH MaJMBa fK ...[2, CTOP.
26]
25. OCHOBHI CKJIaJIOBI MMaJbHOI MacHu MajiBa — I1e ...[2, ctop. 26]
26. BoJioricTh OpraHiuHUX MMAJIUB XapaKTepu3ye ...[2, cTop. 26]
27. KijbKicTh €HEprii, 0 MICTUTBCS y MaJIUBI, XapaKTePHU3yeThC ... [2, cTop. 28]
28. TBepi NPOAYKTH TOPIHHS OPraHivHOTO NaJMBa — 1€ ... [2, cTop. 28]
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29. ... — 1€ BIOHOIIEHHS MAaCOBHUX YaCTOK OCHOBHHMX OKCHIB O KUCJIHMX, IO MICTSITHCS
y 3011 Ta nuiaky [2, ctop. 28]

30. Tepai NPOAYKTH 3rOpsHHS MaMBa po3MipoM Oiabine 100 MKM, 110 OCial0Th Ha
JIHI TOIIKH, CIUTABIISAIOYMCH Y OLIBII KPYITHI arperariii, Ha3uBaroThes ...[2, cTop. 29]

31. Knacudikariisi BUAIB HA3EMHOTO TPAHCIIOPTY 3a BHKOPHCTOBYBAHHMM IUIIXOM: [2,
ctop. 41]

32. Knacudikariist BUIiB TPaHCIIOPTY 32 BUKOPHUCTOBYBAaHUM JIBUTYHOM: [2, cTop. 41]
33. OCHOBHUM KOMITIOHEHTOM BiJIIIPaIlbOBAHUX Ta3iB KapOIOPATOPHUX JBUTYHIB € ...[2,
ctop. 42]

34. Ilpucytricts CO y BUKKIaX aBTOTPAHCIOPTY 00yMoOBIIeHa ... [2, cTop. 42]

35. Hebe3neka, moB's3aHa i3 3aCTOCYBaHHSIM CTUJIIOBAHOTO OCH3WHY, MOJSTae B ... [2,
ctop. 42]

36. YMOBHHUI TIOKa3HUK aHTHICTOHAIIHNHKUX SIKOCTEH manuBa — 11e ...[2, crop.43]

37. HaiiGinpie 3a0pyIHeHHsT aTMOc(epu aBTOMOOUIBHUM TPAHCTIOPTOM BiJIOYBAETHCA
3a paxyHoK ...[2, ctop. 43]

38. [IpuunHOIO YTBOPEHHS Caxi y AU3EIbHUX JABUTYHAX € ...[2, cTop. 44]

39. Yum obymoniieHa mpucyTHicTh NOy y BUKUAAaX aBToTpaHcnopty? [2, crop. 44]

40. Yum obymoBiieHa nmpucyTHicTh SO y BUKKMIAX aBTOTpaHcnopty? [2, crop. 44]

4.1.2. TecToBi 3aBIaHHSA 10 MOAYJIbHOI KOHTPOJILHOI poooTH MoayJast 3M-J12
1. Ha aBTO3ampaBHUX CTaHIIAX BiIOyBa€eThCs 3a0pYAHEHHS ... [2, cTOp. 44]
2. Iparroroua TEC HaOLIBITY KiBKICTH TEIUIA BTpAYac 3 ... [2, cTop. 27]
3. ¥V npoueci orpumanns eneprii Ha TEC mo atMocdepu HaaxoasTs ... [2, crop. 27]
4. Brmue npamrorouoi TEC Ha miTochepy nonsrae y ... [2, crop. 28]
5. Brutus miparttorouoi TEC Ha rigpocdepy nonsrae y ... [2, crop. 26]
6. Haiibinpma KigbKIiCTh PajlOHYKIIIIB HagXOAUTHh 10 Oiocdepu BiA Takoi craaii
IIOBHOTO SICPHOIO IUKIY K ...[2, crop. 31]
7. Cymii aTMOC(EepHOTO TOBITPS 3 PI3HUMU Ia30MOII0HUMH Ta MTUJIOBUMH JOMIIIKAMH,
110 BUAUISIOTHCS 3 TIOPiJ Ta IMIAXTHUX BOJ, HA3UBAETHCA ...[2, cTOp. 64]
8. I'ipauui BUPOOKH, IO PO3TAIIOBAHI Ha 3€MHIM MOBEPXHI 1 MarOTh HE3aMKHEHHUU
KOHTYP TOTIEPEYHOT0 TIEPETHHY, HA3UBAKOTHCA ...[2, cTop.64]
9. I'tpHndi BUPOOKH 13 3aMKHEHUM KOHTYPOM MOMEPEYHOTO MEPETUHY, PO3TAILIOBaHI Ha
JeSIKiN TIMOMHI Bl MOBEPXHI, HA3UBAIOTHCA ...[2, cTOp.65]
10. Tlopomuuii Hacum, IO YTBOPIOETHCS BHACTIIOK TUIAHOMIPHOTO PO3MIIIEHHS
IOPOKHBOT TIOPOIH — IIE ...[2, cTOp.66]
11. BigkpuTi ripHIYi pOOOTH CYNPOBOIKYIOTHCS YTBOPEHHSM ...[2, cTop.65]
12. CupOBHHOO /I OTPUMAHHS KOKCY € ...[2, cTop.85]
13. OCHOBHUM KOMITOHEHTOM IIIUXTH P BUPOOHHUIITBI ariomepary € ...[2, ctop.84]
14. OKyCKOBYBaHHSI KOHIIGHTPATy CIIIKAHHSAM YH OJCP)KaHHSIM OKATHIIB — Ie ...[2,
cTop.86]
15. CnnaB 3ami3a 3 ByrjeneM, Mapraiiem, KpeMHIeM, CIPKOI Ta (GochopoM, B IKOMY
Byriero ourem 2,14 % — e ...[2, ctop.88]
16. I'a3omoAiOHMMHU IPOAYKTaMHU BUILJIABKU YaBYHY € ...[2, cTop.89]
17. TBephi 4YaCTHHKH, IO BHIIJISIOTHCS TPU BUIUIABI YaBYHY, HOCATh Ha3By ...[2,
ctop.90]
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18. Cniocib oneprkaHHs cTalli 0e3 BUTpayaHHS [MaJIBa, HA3UBAETHCA .. [2, cTop.91]
19. TexHOJOTIYHMI MpoleC OTPUMAHHS HEMOAUIPHUX CIOJYK METalliB, iX CIUIaBiB Ta
IHITMX MaTepiajiB 3a JOMOMOTO TEPMIYHOT 0OpOoOKH Ta 0OPOOKH TUCKOM, HA3UBAETHCS
...[2, cTop. 103]
20. JTo ckitaay 3BaprOBaJIbHOIO acpO30JII0 BXOAATH OKCUIAM METaliB ...[2, cTop. 105]
21. TIporecu 3BaproBaHHS METAIy CYIPOBOIKYIOThCS YTBOPEHHSM ... [2, cTop. 105]
22. OnepxaHHsi (paCOHHMX BWJIMBKIB 3a JOIMOMOIOI0 3aJIMBAHHS PIAKOrO METally YU
cruiaBy y popmu BiiOyBaeTbes y ...[2, ctop.101]
23. OOpobOka MarepiadiB THCKOM IUIIXOM IUIACTUYHOI nedopmariii 3aroToBKd Yy
HITaMIax Ha3uBaeThes ...[2, crop.104]
24. J1o OCHOBHHMX METO/IiB MEXaHIYHOI MiJATOTOBKH MOBEPXHI BUPOOIB BiTHOCATHCS ...[2,
ctop.106]
25. MexaHiuHa MiArOTOBKAa MOBEPXHI METally Mepe]l HAHECEHHSM TajlbBaHIYHOTO
MOKPHTTS € JUKEPEJIOM HaIXOKeHHs 10 atMochepH ...[2, crop. 109]
26. TexHojoriyHi omepamii HAHECEHHS TabBAHIYHOTO TIOKPHUTTS € JDKEPEIIOM
HAJIXOJDKEHHS 710 aTMocdepH ...[2, ctop.110]
27. TexHOJOriuHI MPOIECH TPAaBJICHHS MOBEPXHI METAly € JIKEPeIOM YTBOPECHHS[2,
crop.111]
28. CTiuHi BOAM TPABUIBHOTO BUPOOHHUIITBA MICTATH ... [2, cTop.109]
29. Ilpu 3HEKUPIOBAHHI MMOBEPXOHB JieTaJIeld B aTMOC(EpHE MOBITPS BUAUIAIOTHCA. .. [2,
ctop.110]
30. Jlns BuUOaJeHHS OKCHAHOI IUTIBKA 3 IOBEPXHI JeTajei 3acTOCOBYIOTH ...[2,
crop.111]
31. MacTiiIbHO-0X0JI0/DKYIOUI PIIMHU 3aCTOCOBYIOThCS /A ...[2, cTop.112]
32. HaiiGinpiry HeOe3neKky i HaBKOJMIIHBOTO CEPeOBHUINA MPEICTABIAIOTh CTIUHI
BOJH .......... [IEXY MaIIMHOOYAiBHOTO MiAnpueMcTBa[2, crop.114]
33. Ilpu npoBeaeHHI GapOyBabHUX PoOIT 10 aTMOchepr HAIXOIATh ...[2, cTop.116]
34. Tlporec po3kiiageHHs 3aIUIIKIB IEPBUHHOI TepepoOKH HAPTH — Ma3yTy Ta TyJIpPOHY
— Ha3uBa€eThCA ...[2, cTop.70]
35. Bropunna (ximiuna) nepepobka HadTH BKIIIOYae B cede ...[2, crop.72]
36. Bigxoau Hadroniepepodku — 1ie ...[2, cTtop.73]
37. Haiibinb11 3a0pyaHeHi HadTOMPOIyKTaMHu CTIYHI BOJIU, IO YTBOPIOIOTHCS B MPOIIEC]
...[2, cTop. 76]
38. BUpoOHHIITBO HETFOJIO3H BiI0OYBa€ThCA .. .. criocobom[2, cTop.143]
39. Cinbcbke TOCHOAapCTBO BHKOPHCTOBYE TaKi BHIM MPUPOIAHHUX PECYpCiB sK ...[2,
crop. 170]
40. Mixramy3eBuil KOMIUIEKC TI0O OTPUMAHHIO Ta MEpepoOIll CUIBTOCHIPOIYKIT — I1e
...[2, ctop. 176]
4.2. IlutanHs 1A NiICYMKOBOT0 KOHTPOJIIO 32 pe3yJbTATAMH NPAKTHYHOIO
MOYJIst
4.2.1 IlutanHs 10 NPAKTUYHHUX 3aHATH MoayJas 3M-II
Tema 1. Bzaemonis rocmogapchbkoi MJiSTIBHOCTI 3 pecypcaMyd  HaBKOJHUIIHBOTO
CepeIoBHIIA
1. 30BHIIIHI Ta BHYTPIIIIHI 3B'SI3KU CUCTEMH «AHTporochepar.
2. SIx o TPUBAJIOCTI MIAPO3IIISIOTHCS BIUTMBY Ha HABKOJIUIITHE CEPEIOBHIIIE.
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3. Knacudikaiist BIiinBiB Ha HAaBKOJIMILIHE CEPEAOBHUILE 32 MACIITAOOM BILJIUBY.
4. I1anuBHI1 pecypcH, 1110 BAKOPUCTOBYIOTHCSI B IPOMHCIIOBOCTI.
Jlitrepatypa [2-3]
Tema 2. ExosoriuHi aclekTH CHalrOBaHHS MajvBa. EHEpreTuHi mignpueEMCTBA,
BILUIMB HA JOBKIJLIA.
. PynHa cupoBuUHa, 1110 BAKOPUCTOBYETHCS B IPOMHUCIIOBOCTI.
. IlepBrHHA CHUPOBHMHA B TEXHOJIOTTYHUX MIPOLIECAX.
. XIMIYHHH CKJIaJ] OPraHivyHOTO MajnBa.
. Cipka B OpraHiuHUX MMaJuBax.
. KoediuienT HagmmIKy mopitps .
. 'ereporeHHe Ta roMOreHHE TOPiHHA OPTaHIYHOTO NAJIKBA.
. He manpH1 pedyoBuHwU.
. BiiHOIIIEHHsI MacH He MaJbHUX PEUOBHUH JI0 CYXOi MacHu.
. PozpaxyHkoBa KiJbKiCTh TETUIOTH, SIKa BUIITISETHCS IPU TIOBHOMY 3TOPSTHHI.
10.Hwxua TensoTa 3ropstHHS OPraHIvHOrO MaluBa.
11. Pexxum TOpiHHA TBEpPAMX YACTOK TMalWBa, MPU SKOMY YTBOPIOETHCS OKCHUJ
Byruerio (II).
12. CipkoBMICHI pPEYOBHHU Yy Ta30MOAIOHUX MPOAYKTaX 3TOPSHHS OPTaHivHOTO
NaJIBA.
13. Oxcuan a30Ty, M0 YTBOPIOIOTHCS B MPOLIECI TOPIHHS MAJMBa 32 PaXyHOK KHCHIO
Ta a30Ty MOBITPA.
14. OcHOBHI CKJIa[IOB1 MaJIbHOI MAacH MaJMBa.
15. BosoricTh OpraHiyHUX MaJIUB XapaKTEPU3YE.
16. KinbKicTh eHeprii, 1110 MICTUTHCA Y MAJIUBI.
17. TBepai mpOIYyKTH TOPIHHS OPTraHIYHOTO MaJIUBA.
Jlireparypa [2-3]
Tema 3. TpancnopT, BIUIUB Ha TOBKIJLJIA.
1. Knacudikanisg BuaiB HA3€MHOT'O TPAHCHIOPTY 3@ BUKOPUCTOBYBAHUM HUIAXOM:
(3a13HUYHUI) Ta 0e3peKOBUH (ABTOTPAHCIIOPT).
2. Knnacudikaitist BUAIB TpaHCHIOPTY 3@ BUKOPUCTOBYBAHUM JIBUTYHOM.
3. OCHOBHI KOMIIOHEHTH BiAMPaIlbOBAHUX Ta3iB KapOIOPATOPHUX ABUTYHIB.
4. TlpucytHicth CO y BUKMAAX aBTOTPAHCIIOPTY.
5. 3a paxyHOK dYoro BimOyBaeTbcs HaiOuIbIe 3a0pyaHeHHS aTtMocdepu
aBTOMOOIJTEHUM TPAHCTIOPTOM.
Jlitepatypa [2-3]
4.3. IlutanHs AJS CEMECTPOBOI0 KOHTPOJIO (3ajliky) 3a pe3yJibTaTaMu
BUBYCHHS N CUMILIIHA
1. 30BHiIIHI 3B'I3KH cUCTeMH «AHTpornochepa» — 11¢ ...[2, cTop. 15]
2. BayTpimHi 3B's13ku cucteMu « AHTpornocdepar» — 11 ...[2, crop. 15]
3. B3aeMo3B's130k cuctemu «HaBkonuIlHe cepeoBuIle» Ta cucteMu «AHTpomnochepa»
[2, cTop. 15]
4. Tlo TpuBanoOCTi BIUIMBH HAa HABKOJHIIHE CEPEAOBHUINE IMiIPO3AULIIOTECS HA ... [2,
ctop. 15]
5. Knacudikanisi BIUIMBIB Ha HaBKOJHIIHE CEPENOBUINE 3a MacmTaboM BIUMBY: [2,
ctop. 16]

©Coo~Nogk~wNE
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6. [TanuBHI pecypcH, o BUKOPUCTOBYIOTHCS B POMHUCIOBOCTI, — I1e ... [2, cTop. 16]

7. PyiHa CUpOBHHA, 1110 BUKOPHUCTOBYETHCS B IIPOMHUCIIOBOCTI, — I1€ ...[2, cTop. 17]

8. [lepBHHHA CUPOBHHA B TEXHOJIOTTYHUX ITpoLecax — Ie ... [2, crop. 17]

9. XiMIYHHI CKJIaJ OPraHIvYHOTO MajrBa BiAoOpakaeThes ...[2, crop. 20]

10. Cipka B opraHiyHux najuBax Oysae ...[2, cTop. 22]

11. KoedimieHT HaAIUIIKY MOBITPS — 11€ ...[2, cTop. 23]

12. 'ereporeHHe TOpiHHSA OPraHIYHOTO MaIMBa — II€ TOPIHHA ... [2, cTop. 22]

13. F'oMOreHHe TOpiHHS OPraHIYHOTO MaJBa — II€ TOPiHHS ... [2, cTop. 22]

14. HenayibHi pe4OBHUHHU pa3oM 3 BOJIOTOIO MajuBa — 1€ ...[2, cTop. 21]

15. BigHomIeHHs: MACH HEMAIbHUX PEUOBHH JI0 CYXOi MacH mauusa — Iie ...[2, ctop. 21]
16. Po3paxyHKOBa KUIBKICTh TEIJIOTH, $Ka BHIUISETHCS MPU IOBHOMY 3TOPSHHI
TBEPJIOT0, PiIKOTO Y ra3ornoaioHoro nanmsa — 1e ...[2, ctop. 28]

17. Huxua TersioTa 3ropsiHHS OpraHigHoro naaueal2, ctop. 21]

18. PexxuM ropiHHS TBEpIUX YaCTOK MaJMBa, MPU IKOMY YTBOPIOETHCS OKCH]I BYTJICIIIO
(I), Ha3uBaethces ...[2, cTtop. 24]

19. Ilpu .......... pexuMl TOpiHHS, IO BiAOYBA€ThCA HAa TMOBEPXHI TBEPJAUX YaCTOK
najgvBa, JOCTYI TMOBITPSI JO MICIs peakilli He OOMEXEHUM, Ta MBHUAKICTh TOPIHHSA
BHU3HAYAETHCS KIHETUKOIO XiMiUHOT peakilii. [2, cTop. 23]

20. 98-99 % Big BUKUOY CIPYMCTUX CIONYK, SIKI YTBOPIOIOTHCS BHACIIIOK 3TOPSIHHS
najuBa, MPHUIAIaE Ha ...[2, cTop.24]

21. CipkOBMICHI PEUYOBUHHU Y Ta30MOJIOHUX MPOIYKTAaX 3rOPSHHS OPTaHIYHOTO MaTHBa
—1e ...[2, crop.24]

22. Okcuau a3ory, M0 YTBOPIOKOTHCS B IPOLIECI FTOPIHHS MaJUBa 3a PaXyHOK KHCHIO Ta
a30Ty MOBITPsI, HA3UBAOTHCA ...[2, cTOp.25]

23. BenuunHa BUKHUIY CHOJYK CIPKH, IIO YTBOPIOIOTHCS BHACHIZAOK CHAIIOBaHHS
NaJIMBa, 3AJICXKHUTH BiJ TAKOT XapaKTEPUCTUKH NaJIMBA SK ...[2, cTop.26]

24. KinbKiCTh TBEPAMX YACTHHOK, IO YTBOPIOIOTHCS B PE3ybTaTi CHATIOBAHHS IMaInBa
B CTalliOHAPHUX CHUCTEMaX, 3aJICKUTh BiJl TaKOi XapaKTCPHUCTUKH MajiuBa SK ...[2,
cTop.26]

25. OCHOBHI CKJIaJIOBI MAJILHOI MacH MajuBa — Ie ...[2, ctop.26]

26. BoJtoricTh OpraHiuHUX MMaJUB XapakTepusye ...[2, ctop.18]

27. KifabKicTh €HEprii, 0 MICTUTBCS y MMATUBI, XapaKTepPU3y€eThC ... [2, cTop.18]

28. TBep.i NPOAYKTH FOPIHHS OPraHivHOIO NaJMBa — 11¢ ... [2, cTop. 16]

29. ... — 1ie BIOHOIIEHHS MAaCOBHX YaCTOK OCHOBHHMX OKCHIB 10 KHCJIMX, IO MICTSITHCS
y 30J1i Ta 1iaky [2, crop.16]

30. TBepai NpOAYKTU 3rOPsSHHS TanuBa po3Mipom Outbine 100 MKM, 11O OCITAlOTh Ha
JIHI TOTIKH, CIUIABJISIOYKCH Y OUIBII KPYITHI arperaiiii, Ha3uBarThes ...[2, cTop.26]

31. Knacudikariisi BUiB HA3€MHOT'O TPAHCIIOPTY 32 BUKOPHUCTOBYBAHHMM IUIAXOM: [2,
cTOp.6]

32. Knacudikariist BUIiB TpaHCTIOPTY 32 BUKOPUCTOBYBAaHUM JIBUTYHOM: [2, cTop. 41]
33. OCHOBHUM KOMIIOHEHTOM BiJIIIPaIlbOBAHUX T'a3iB KapOIOPATOPHHUX IBUTYHIB € ...[2,
ctop. 43]

34. TlpucytHicth CO y BUKHaX aBTOTPAHCIOPTY 00yMOBIIeHa ... [2, cTop. 43]

35. Hebesmeka, moB's3aHa i3 3aCTOCYBaHHSIM €THJIOBAHOTO OCH3WHY, MOJATaE B ... [2,
cTop.44]
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36. YMOBHUH NIOKa3HUK aHTHICTOHAIIIMHUX SKOCTEH MajuBa — I¢ ...[2, cTop.46]

37. Hait6inbine 3a0pyaHeHHs] aTMOocpepy aBTOMOOUTBHUM TPAHCIIOPTOM BiOYBAEThCS
3a paxyHoK ...[2, crop.46]

38. [IpuurHOIO YTBOPCHHS CaXi y JU3EIbHUX ABUTYHAX € ...[2, cTop.45]

39. Yum obymoBieHa nmpucyTHicTh NOy y BUKHAAX aBTOTpaHCcHopTy? [2, cTop.44]

40. Yum obymoBiieHa nmpucyTHicTh SO y BUKKHIAX aBTOTpaHcnopty? [2, crop. 46]

41. Ha aBTO3amnpaBHUX CTaHIIISAX BiAOYBA€THCS 3a0pyIHEHHS ... [2, cTOp. 46]

42. Tlpamroroua TEC HalO1IbIIy KUTBKICTh TETUIA BTpavae 3 ... [2, ctop.28]

43. Y npoueci otpumanns eHeprii Ha TEC g0 atmocdepu HaaxoasTs ... [2, cTop.29]

44. Brumus npairorodoi TEC Ha nmitocdepy nomsirae y ... [2, ctop.29]

45. Bruus niparrorouoi TEC Ha rigpocdepy nomsrae y .. [2, crop.29].

46. Haitbinpiia KiTbKICTh PAAIOHYKIIIIB HAIXOAUTh N0 Olocdhepu Big Takoi craiil
TIOBHOTO SIIEPHOTO MUKy K ...[2, cTop.31]

47. Cymim aTtMoc(hepHOro TMTOBITPS 3 PI3HUMH Ta30MoMIOHUMH Ta THUJIOBUMHU
JOMIIIIKAMH, 1110 BUIAUISIOTHCS 3 TIOPiJ Ta IIAXTHUX BOJ, HA3UBAETHCA ...[2, CTOP.65]

48. TI'ipHuui BUPOOKH, 110 PO3TAIIOBAaHI HA 3€MHIM MOBEPXHI 1 MaKOTh HE3aMKHEHMI
KOHTYP HOTIEPEYHOT0 TIEPETHHY, HA3UBAKOTHCA ...[2, cTOp.66]

49. I'ipHudi BUPOOKHU 13 3aMKHEHUM KOHTYPOM IONEPEYHOr0 MEPETHHY, PO3TallOBaHI
Ha JICSKiH rJIMOMHI BiJl TOBEPXHIi, HA3UBAIOTKCA ...[2, CTOP.65]

50. Tlopomnuii Hacum, IO YTBOPIOETHCS BHACIIIOK IJIAHOMIPHOTO PO3MIIICHHS
IOPOKHBOT TIOPOIU — I1E ...[2, cTop.64]

51. Bigkputi ripHudi poOOTH CYPOBOKYIOTHCS YTBOPEHHSM ...[2, cTop.66]

52. CHpOBHHOIO [Tt OTPUMAHHS KOKCY € ...[2, cTop.85]

53. OCHOBHHUM KOMITOHEHTOM IIMXTH ITPH BUPOOHMIITBI arjioMepary € ...[2, crop.85]
54. OKyCKOBYBaHHsI KOHIICHTPATy CIIKAHHSIM YU OJICPXKAHHSAM OKaTHIIIB — 1€ ...[2,
cTop.86]

55. CnnaB 3amiza 3 ByTJIelleM, MapraHiieM, KpeMHieM, Cipkoro Ta (GocpopoM, B SIKOMY
Byriento outei 2,14 % — e ...[2, ctop.88]

56. 'a30m0AI0HMMH ITPOYKTAMH BUILIABKH YaBYHY € ...[2, cTop.86]

57. Tephi YacTUHKH, IO BUAUISIOTHCS IPH BHUIUIABII YaBYHY, HOCATHh Ha3By ...[2,
ctop.86]

58. Criocib oaepsxanHs cTali 0e3 BUTpayaHHS MMajiBa, HA3UBA€EThCA .. [2, cTop.93]

59. TexHOJIOTIYHUN TPOIIEC OTPUMAHHS HEMOAIIBLHUX CIIOJYK METaliB, iX CIUIaBIB Ta
IHIITUX MaTepiajiB 3a JOMOMOTOI0 TePMIYHOI 0OpPOOKH Ta 0OPOOKH TUCKOM, HA3UBAETHCS
...[2, ctop.98]

60. 1o ckiaay 3BaproBajbHOIO a€pO30JIF0 BXOIATh OKCHUIM METalIiB ...[2, cTop.98]

61. IIporecu 3BaproBaHHsA METATy CYIIPOBOKYIOTHCS YTBOPEHHSM ... [2, cTop.99]

62. OnepxaHHsi (paCOHHMX BWJIMBKIB 3a JOIIOMOIOI0 3aJIMBAHHS PIIKOTO METAIy YU
criaBy y opmu BifOyBaeThes y ...[2, crop.102]

63. OOpoOka MarepialiB THUCKOM NUIAXOM IUIACTUYHOI Jedopmalii 3aroToBKA Yy
IITaMITax Ha3UBa€ThCA ...[2, cTop.107]

64. J1o0 OCHOBHHMX METO/IiB MEXaHIYHOI MiJITOTOBKU TIOBEPXHI BUPOOIB BiTHOCATHC ...[2,
ctop.109]

65. MexaHiyHa MIArOTOBKAa MOBEPXHI METally Mepe]l HAHECEHHSAM TajlbBaHIYHOTO
MOKPHTTS € JDKEPEJIOM HaIXOKEeHHs 10 atMochepu ...[2, crop.110]
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66. TexHomnoriuni omnepauii HaHECEHHS TaldbBaHIYHOTO TIOKPUTTS € JKEPEeIoM
HAJIXOKEHHS 10 atMocdepH ...[2, ctop.111]
67. TexXHOJIOTI4HI MPOLECH TPABJICHHS MOBEPXHI METAy € JKEPEJIOM yYTBOPCHHS ...[2,
ctop.107]
68. CTiuHI BOAM TPaBUJIBHOI'O BUPOOHHUIITBA MICTSTH ... [2, cTop.108]
69. IIpu 3HEKUPIOBAaHHI MOBEPXOHbD JieTalIell B aTMOC(EpHE MOBITPS BUALIAIOTHCA. .. [2,
ctop.109]
70. Jlns BumaJieHHs OKCHAHOI IUIIBKM 3 MOBEPXHI JeTanedl 3acTOCOBYIOTH ...[2,
ctop.109]
71. MacTHIbHO-0XO0JI0KYFOUl PIIMHHU 3aCTOCOBYIOThCS 1A ...[2, cTop.110]
72. HaiiGinpiry HeOe3mneKy i HaBKOJIMIIHBOTO CEPeOBHUINA MPEICTABIAIOTh CTIUHI
BOJIH .......... [IEXy MaIIMHOOYAiBHOTO MiAnpuemctBa[2, crop.110]
73. Ilpu npoBeaeHHI GapOyBaabHUX pOOIT 10 aTMOChEepH HATXOIATh ...[2, cTop.111]
74. Ilpouiec po3KiIaieHHs 3aIHIIKIB IEPBUHHOI epepoOKH HadTH — Ma3yTy Ta TYAPOHY
— Ha3uBaeTheA ...[2, cTop.133]
75. BropunHa (XimiuHa) niepepoOka HahTH BKIOYaE B cebde ...[2, crop.134]
76. Bigxoau Hadronepepodku — 1ie ...[2, ctop.136]
7'7. Haii6inb11 3a0pyiHEeH1 HAaTOMPOAYKTaAMH CTI4HI BOJIU, II0 YTBOPIOKOTHCA B MPOLEC]
...[2, cTop.140]
78. BUpOOHHMIITBO IICITIOJI03H BiOYBAETHCA . ... crtocobom[2, ctop.143]
79. CinbCbKe TOCMOAAPCTBO BUKOPHUCTOBYE TaKi BHIU MPHUPOJHUX PECYpCiB fK ...[2,
ctop. 170]
80. Mixrany3eBUi KOMILIEKC TI0 OTPUMAHHIO Ta MepepoOIli CIIbrOCIIPOIYKIIIT — 1€ ...
TBApUHHUIIBKUI KOMIUTEKC. [2, cTop. 170]
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