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1. OIIMC HABYAJBHOI JUCHUILITHA

MerTta

OzHailomJieHHs 3 TpPUPOJHUMHU (GaKTOpaMu Ta JTUHAMIKOIO
IPOIIECiB y puOepeKHIN 30Hi(J1iTochepi 1
rizpocdepi),0cO0TMBOCTAMH MPOSIBIB T1APOJOTIUHUX MPOIIECIB
1 IXHPOTO BITMBY Ha TiAporpadidHi yMOBH W TiIPOTEXHIUHI
CIOpPYIH, Ha TPOILECH TPAHCIOPTY HAHOCIB 1 iXHBOTO
BIJIKJIQ/ICHHA, @ TaKOXXK O3HAMOMJICHHS 3 MpPOoOJIeMaMu 3aXHUCTY
MOPCHKHX aKBAaTOPii 1 KaHAJ1B.

KomrieteHTHICTD

K15. Po3yminHs npupogHux (GpakTopiB TaAUHAMIKH TPOIIECIB Y
npubepexHii 30H1 (miTocdepl Ta rigpocdepi), 0coOIMBOCTEN
MpOSIBIB T1IPOJIOTIYHMUX TMPOLIECIB Ta iXHBOTO BIUIMBY Ha
rigporpadiuHi yMOBH ¥ TiAPOTEXHIYHI CIIOPYAH, HA TPOIECH
TPAHCIIOPTY HAHOCIB 1 IXHBOIO BIAKJIAJEHHS, a TaKOX
O3HalOMJIEHHS 3 MpoOJIeMaMH 3aXUCTy MOPCBHKUX aKBATOPIH 1
KaHaJiB.

Pesynbrar
HaBYaHHS

[1P15. 3HaTtu TeopeTWyHI MOJIOKEHHS, SIKI Jie)KaTh B OCHOBI
KJIACUYHUX Ta Cy4aCHUX TEOpid, SKI ONUCYIOTh (Pi3uuHI
MpoIeck B NPUOEPEKHUX 30HAX OKEaHIB 1 MOpiB, Ta
3aCTOCYBaHHA 11X Ha TMpakTULl I PIi3HUX  (Pi3HKO-
reorpa1yHUX yMOB

ba3oBi 3HAHHSA

[Ticnst BUBYEHHS JUCHUIUIIHK CTYJCHTH TIOBUHHI 3HATH:
XapaKkTepUCTUKUA TMPUOEPEkKHOT 30H MOpPIB Ta OKEaHIB;
OCOONMBOCTI  JWHAMIKH  TIAPOJIOTIYHHUX 1  JUHAMIKY
JTiTocepHUX TPOIECiB y MpUOEpexkHIA 30HI Ta iX BIUIMB Ha
rigporpadiuHi yMOBH Ta TIAPOTEXHIUHI CHOPYAH; MPOIECH
MOCTaYaHHA,BIIKIay 1 TPAHCIOPTY HAHOCIB Yy TpuUOepeKHIN
30HL,iX B3a€MOJIi 3 TIAPOTEXHIYHUMHU CHOPYAAMH; TMPOIECU
dbopMyBaHHS aKyMyJISTUBHUX Ta aOpasziiiHux (opm penbedy
JTHA B TIpHOEpexHiN 30HI a TaKOX MpoIecu nepedopmMyBaHHS
OeperoBoi JiHIT; MPOOIEMH Ta METOIN 3aXHCTY aKBATOPIH Bif
HETaTHBHOTO BITUBY TUHAMIYHAX IIPOIIECiB i
HEBPETYJILOBAHUX ITOTOKIB HAHOCIB.

ba3oBi BMiHHSA

[Ticnst BUBYEHHS JUCHUIUIIHK CTYJACHTH TIOBUHHI BMITH:
OoOYHCITIOBATH  PEXHUMHI  (PYHKIT  T1IPOMETEOPOJIOTIUHUX
€JIEMEHTIB;BUKOPUCTOBYBATH Cy4acHI METOAM 1 METOJUKHU
PO3paxyHKy BIUIMBY JNMHAMIYHHMX (DaKTOpIB Ha TiaporpadivHi
YMOBH; OIlIHIOBaTH O00’€MH Ta HaNpsSMKH TEPEMIIECHHS
HAHOCIB; 00OYHCIIOBATH 3aHOCUMICTD HIAX1AHUX KaHAIIB.

ba3oBi HaBUYKH

OTpYMaHi 3HaHHS Ta BMIHHA € HEOOXITHUMU i (hOpPMYyBaHHS
kBasmiikalii cmemiamicra |y ramysi OKEaHoJIoTisl Ta
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rigporpadis. 31aTHICTh BUKOPUCTOBYBATH MpodeciiiHi 3HaHHS
B rajTy31 HayK IMPO 3eMJTIO, JJIsI TOCI1IXKEHHS SIBUIIL 1 TTPOIIECIB

[ToB’s3aH1
criabycu

[Tonepenns
IUCIAIUIIHA

Hacrynna
JTUCIIUILTIIHA

Kinekicte rogun | Jlekiii: 2
Koncynpramii: 8
Camocriiina po6ota ctyaenTis: 110




2. MPOTPAMA HABYAJIbBHOI JUCHUILJITHA
2.1 Jlekuiitni Mmoayiab

Kon

HazBa MOIOYJIA Ta TCM

KinpkicTs roquH

Aynuropsi | CPC

3M -JI1

3M -JI2

HacrtanoBHa Jjexiis

2

JAnHamika MOPCbKHX TiIPOJIOTiYHHX
npouecis i pyx HaHOCIB y npuodepexHii
30Hi.

1. T'onoBHI eneMeHTH MPUOEPEIKHOT 30HH.
Penmbedp Ta  reosmoriuma  OymoBa
OeperoBoi Ta MpUOEPeKHOT 30HU MOPSL.

2. 3araibHi ySBIEHHS TPO HAHOCH Y
npuOepexHii 30HI: BHIW,CKIAA Ta
PO3MOIi.

3. OcobauBocrti IUHAMIKA BOJI y
npuOepexHiii 30Hi: BUAU Ta CTPYKTypa
Tediii,xapakTep XBUJIbOBUX
MPOIIECIB,KOJTMBAHHS PIBHS.

4. Tlomepeune TmepeMilIeHHS HAHOCIB.
[lomoBkHE  TIEpEeMINIEHHS ~ HaHOCIB.
[lonarrss  HeWTpanmpHOiI  JiHII  Ta
npodiTro piBHOBATH.

5. OcamxeHHs] HAaHOCIB — BIUIMB 3arajlbHOT
HUPKYISNii Ta TYCTHHH Boau. Pyx
JIOHHUX HAaHOCIB Yy 30HI 3a0pyAHEHHS.
['0710BHI BIACTHUBOCTI MOTOKY HAHOCIB.

6. Po3MuBaHHS TpyHTYy Ta 3aMyJICHHS
HaHOCIB: PO3MMBAIOYM IIBUAKOCTI Ta
rpaHUYHA ITHOWHA PO3MUBY.

7. Posmomin  HaHOCIB Ha  BepTUKa
XBHJILOBOTO TIOTOKY.

JAuHamika mpoueciB y mnpuOepeskHin
30Hi: TpaHCHOPT HAaHOCIB 1 Horo
peryJloBaHHA.

1. Teopernuni oOcCHOBM AWHAMIYHOL i

XBWJIb Ha IPUOEPEKHY BIAMUINHY.

2. EnementapHi akymyisTHBHI (OpMH.
[IpocTopoBuii poIiec €BOJTFOITIT
6eperooi BIIMUINHHU. ITpodinb
abpasiitHoro Oepera.

3. BrnnuB konuBaHb piBHS MOps Ha
NepeMillleHHs] HaHOCIB 1 (OpMyBaHHS
OeperiB. Cnenudika mpoueciB y
NPUJIMBHAX MOpSX Ta TPH 3TOHI —




HaroHi.
4. 3aHOCHUMICTh MOPCHKHX KaHaliB Ta 4
aKBaTOPIH. B3nosx OeperoBuit
TpaHCHOpT HaHociB. Teopii pyxy
MIIIAHUX HAHOCIB. ['paHUYHMI CXWI Ta
MeXa PO3MHUBY BIIMIJIUHHU.
5. 3axucT akBaTropii BiA HEraTUBHOTO

BIUIUBY  JHWHAMIYHUX  TIPOIECIB 1 4
HEBPET'YJIbOBAaHUX MOTOKIB HAHOCIB.
[TigroroBka 10 3a11KOBOI TECTOBOIL 5
KOHTPOJIBHOI poO0TH
Pazowm: 2 50

Koncynpramii: ~ depuk Onbra BomogumupiBHa cepena, n’sitHuns 16.15, aynuropis
622, enekTpoHa anpeca: olga.deryk@gmail.com

2.2 IlpakTu4aHi MoayJti

Kon Hasea moayins ta Tem KinpkicTs rogun
AyautopHi ‘ CPC

SM-II1 | BirpoeHepreTu4Hi MeToa1
PO3PaxyHKy 3aMyJTHOBaHHSI
MOPCHKOI0 KaHAJTY.
1.06uunciieHHs peXKUMHUX (YHKITINA 12
BITpY

2. Po3paxyHOK 3aMyJIFOBaHHS
MOPCHKOTO KaHaTy 12

BITPOEHEPTreTUYHUM METOJIOM.

3M-I12 | Jlunamika BoA B npudepe:xHiil 30Hi.
1.Po3paxyHok XapaKTEPUCTUK 12
MITOPMOBUX TeUld y mpubepexHii
30HI.

2. Bu3HaueHHs KOJMBaHb PIBHS BOJAU 12
BHACIIJOK  BITPOBOIO  3rOHYy  Ha
HaroHy.

3.Tpancopmariiss XBUJIb TpU  IX 12
iIX0/i 10 Oepera.

Pazowm: 60
Koncynpranii: [depuk Onbra BonmoaumupiBHa cepena,n’stuns 16:15, ayautopis 622,

eJeKTpoHa ajapeca: olga.deryk@gmail.com .




2.3 Camocmiitna po6oma cmyoenmis ma KOHMPOJIbHI 3aX00U

. Ctpok
Kon ) KinskicTe
3aBnanHs Ha CPC Ta KOHTPOJIBHI 3aX0/IH1 MPOBEJICHHS,
MOTYJISI TOJIUH -
3M- JI1 - BuBueHHs JiekIiitHOro Matepiany 22 ’KOBTCHbB-
- MJITOTOBKA JI0 MOJYJbHOT KOHTPOJIBHOT 3 JTFOTUH
poboTtu
- MKP 1 (0606 a31060)
- _ JXOTUH-
- B.I/IB‘ICHHH NIEKUIHHOTO MaTepiany ) TpaBeHb
3M-JI2 - MArOTOBKA 0 MOXYJIEHOI KOHTPOIBHOT 17
poboTtu 3
- MKP 2 (0606 s13x060)
3M-IT1 - ITiaroroBka (0hOpMIIEHHS) MaTEpialliB 30 KOBTECHb-
MPaKTUYHUX POOIT; JIFOTUH
- 3BIT PO BUKOHAHHS TPAKTUYHUX POOIT
(0606 's13K0860) TTFOTHL-
30 TPaBEHb
- ITizroroska (opopMiIeHHS) MaTepiajiB
3M-I12 IPaKTUYHUX POOIT;
- 3BIT PO BUKOHAHHS TPAKTUYHUX POOIT
(0606 's13K0860)
[TigroroBka no0 3a11KOBOI TECTOBOIL 5 YEePBEHb
KOHTPOJIBHOI poOOTH
Bceboro 110

KoHTponb MOTOYHMX 3HAHb BUKOHYETbCA Ha 0a3l KpeIuTHO-MOAYJIbHOI
CUCTEMU OpraHizailii HaB4aHHSI.

B nucummiizi «/luHaMika rnporeciB B pruOepexHii 30H1» BUKOPUCTOBYETHCS
2 3MICTOBHI MOAYJI 3 TCOPETUYHOT YACTUHU Ta 2 3MICTOBHUX MOJYJI 3 MPAKTUIHOT
YaCTHHHU.

B sixocTi (popMHM TOTOYHOTO KOHTPOJIO JUCHUIUIIHU «J[MHaAMika IpoIieciB B
NpuOepekKHIA  30HI» I8 3MICTOBHHX  Jiekmiiinux wmoayaie  (3M-JI)
BUKOPHUCTOBYIOTHCSI:

— MPOBEACHHS KOHTPOJIBHHUX POOIT 3 KO3KkHOTO 3MicToBHOTrO Moays (KP);

JJIS1 3MICTOBHMX NpakTUu4HUX moayais (3M-II):

— 3BIT PO BUKOHAHHA NMPAKTUYHUX POOIT,

— OLIIHIOBAHHS 3BITY.

ITircyMKoBMM KOHTPOJIEM € 3alliK, 3a1iKoBa KOHTPOJIbHa podoTa (3).
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MakcumManbHu# 6al1, 10 MOXKe ojepkatu cTyaeHT ckianae 60 + 40 = 100
O0aniB 3 HUX Ha meopemuuny uwacmuny 3M-JI npunanae 60 OGaniB (KOXHUN
3MicToBHUHM Moy 1o 30 6aiiB), HA npakmuyny yacmuny 3M-I1 — 40 Ganis.

Cyma OamiB, Ky OTpUMaB CTYJCHT 3a BCIMa 3MICTOBHUMH MOIYJISIMH
HABYAJIbHOT JUCUUIUTIHHA, (DOPMYIOTH IHTETpalbHY OLIHKY MOTOYHOTO KOHTPOJIIO
CTYZICHTa 3 HaBYAJIbHOI AUCUHUIUIIHU. BOHA € MiCcTaBOO AJIs JOMYCKY CTYACHTA JI0
CEMECTPOBOTO 3aITIKY.

Makcumanbia cyma OaniB 3 3M-JI1 — 30 6axaiB (mMchMOBa KOHTpPOJIbHA
pobota Nel ckmagaeTbes 3 5 TECTOBHX MUTaHb MO 6 OalliB 32 KOXKHY MPaBUIBHY
BIJIIIOBi/Ib).

Maxkcumanbaa cyma 6anis 3 3M-JI2 — 30 6axaiB (mMcbMOBa KOHTPOJIbHA
poOoTa Ne2 ckiamaeTbcsi 3 5 TECTOBUX MUTaHb MO 6 OalliB 3a KOXKHY IPABUIbHY
BiJIITOBI/Ib).

Makcumanbia cyma OaniB 3 3M-II1 — 20 6axiB (mo 10 GaniB 3a KOXHY
npakTUYHy poOoTy Moayit0, YO il yac 3aXUCTy MPaKTUYHUX 3aBJaHBb).

Maxkcumanbaa cyma 6aniB 3 3M-I12 — 20 6axiB (o 7 6ainiB 3a mepury Ta
JpYTy TpakTU4HI poOOTH Ta 6 OaliB 3a TPETIO MPaKTUYHY poOOTy Moayio, YO
M1J1 4Yac 3aXUCTY MPAKTUYHUX 3aB/IaHb).

3aranpHa KUIbKICTB O0aitiB ckianae 100 6aJis.

YMOBH JA0MYCKY CTYI€HTAa 10 CEMECTPOBOI0 3aJIiKy
CTyneHT JOIMyCKaeThCA A0 3alliKy, SKIIO oTpuMmaB He MeHiie 30 OamB 3
TEOPETUYHOT YaCTUHU Ta He MeHIe 20 6alliB 3 MPaKTUIHOT YACTHHU JUCITUATIIIHH.

3ajikoBa KOHTPOJIbHA po0oTa (DOPMYETHCS 3 MECHO8UX 3A60aHb KITbKICTh
akux ckianae 20 mutadb. OIiHKA 3a 3aJIIKOBY KOHTPOJIbHY pOOOTY €KBiBaJEHTHA
BIJICOTKY NMpPaBWJIbHUX BIAMOBIAEH Ha 3anuTanHA. [lizcyMKoBa ceMecTpoBa OLIHKY
3 gucuuiuliad - popmyeTthes 3rimHo 3 m.3.1 IlomokeHHs  mpo TPOBEACHHS
HiJICYMKOBOTO KOHTpoJito 3HaHb ctyaeHTiB OJIEKY https://odeku.edu.ua/wp-
content/uploads/pol13_3.pdf.



https://odeku.edu.ua/wp-content/uploads/pol13_3.pdf
https://odeku.edu.ua/wp-content/uploads/pol13_3.pdf

3. PEKOMEHJIAIII 10 CAMOCTIHHOI POBOTHU CTYJIEHTIB

3.1 Mogyne 3M-JI1 /InHamMika MOPCHKHX TiIPOJIOTIYHUX MPOLECIB I pyX
HAHOCIB y npudepexHiil 30Hi.

3.1.1. IloBuyanHus

HaiiBax/nuBiliuMu  TiAPOJIOTIYHUMHU  YMHHHKAMH, SKI  OOyMOBIIOIOTH
JTUHAMIKY y30epexoks Ta mpuOepexHoi 30HU MOps €, TIEpII 3a BCe, Takl JUHAMIYHI
IPOIECH K XBHJIIOBaHHS, MpUOEpexH1 Teuii Ta KoiauBaHHS piBHA. Hacminkom ix
Tii Ta B3aEMOJIIT € pyX HAHOCIB, 1 gaii — epedopMyBaHHs O€periB Ta MPUIETIION 0
HUX BIIMUIMHM. Pyx HaHOCiB Mae pi3Hi (a3u: 3puUB YacTOK IPYHTY JHa,
TPAHCIIOPTYBaHHS 1 BIJIKJIaJCHHSA. B HacmiaKy Takux MPOIECIB OKpeMi IUISHKU
0eperoBoi 30HU OyyTh PO3MHUBATUCS a 1HIII MOXYTh I O1IbIIIe OOMITITH; TaKOXK
1 Oeper — B OJHOMY BHMaAKy Oyjae po3muBaTucs (aOpasis), a B IHIIOMY —
HAMUBATHUCS (aKyMYJISIs).

be3 ypaxyBaHHs XapakTepy 1 IHTEHCUBHOCTI PYXy HaHOCIB HEMOXJIHBE
BUBYCHHSI TIPOLIECIB 3MIHM TpuOepexkHoi 30HM Mopsi Ta OeperiB. [Ipu BUBYEHHI
JUCUUIUTIHU ~ PO3IJIAJAIOTHCS TaKl MOHATTA: NMpUOEpekHa 30Ha Ta ii TOJIOBHI
€JIEMEHTH, HAHOCU y MPUOEpPEeKHIM 30HI Ta iX CKJIAJ 1 BJIACTUBOCTI, JUHAMIYHI
IpoLIECH Ta 1X OCOOJMBOCTI y Ha3BaHIM 30HI, MONEPEUYHH Ta MO3AOBXKHIN PyXx
HAHOCIB, TEOPIi pyXy HAHOCIB.

[Ticns BuBueHHs 3M — JI1 CTyJeHTH TOBMHHI OBOJIOAITH HACTYINHUMU
3HAHHSIMHU:
- XapaKTEpUCTUKHU NPUOEPEXKHOT 30H MOPIB Ta OKEAHIB,
- 0COOJIMBOCTI T1POJIOTIYHUX 1 JUHAMIYHUX MPOIECIB Y MPUOEPEKHINA 30HI Ta iX
BILTMB Ha TiporpadivuHi yMOBH Ta T1IPOTEXHIYHI CIOPYAH;
- TIPOIECH TTOCTaYaHHS, BIAKIAJCHHS Ta TPAHCIIOPTY HAHOCIB Y MPUOEPEKHIN 30Hi,
iX B3a€MOJIii 3 TIIPOTEXHIYHUMU CIIOPYIaMHU;
- mporecu (GopMyBaHHS aKyMYJSITUBHUX Ta abpa3idHux ¢opMm penbedy aHa y
npubepexHiN 30H1 a TAKOX MPOIecH epeopMyBaHH OEperoBoi JiHi;
- Mpo0JieMH Ta METOAM 3aXUCTYy aKBAaTOPIi BiJ HETaTUBHOIO BIUIMBY JUHAMIYHUX
MPOLIECIB 1 HEBPETYIHOBAHUX MTOTOKIB HAHOCIB.

3.1.2. luranus Aasi camomnepeBipku (* nuraHHsA, sfKi (GOpMYyIOTH 0a30Bi
pe3yJIbTaTh HaBYAHHS)
XapakTepucTrKa eJIEMEHTIB MPUOEPEIKHOT 30HU?*
Sxi xapakTepu3yroThcs HaHOCH? *
Sxi Bu 3HaeTe 0cOOMMBOCTI TMHAMIKK BOJ Y IpHOEpexKHiM 30H1? *
SAxuii Mae xapakTep nepeMilieHHs MONePEeYHOTro HaHOCY? *
[TapameTpu MOB3A0BXKHBOTO MEPEMIIIIEHHS HAHOCIB? *
Sxi royioBHI eneMeHTH prOepexHOT 30HU?
[Ilo Take penbed Ta IPYHTH MOPCHKOTO JHA?

NogakowdE
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3.2 Mopayns 3M-JI2 Ilunamika npoueciB y npudepeskHiii 30Hi: TPAaHCIIOPT
HAHOCIB i HOT0 peryJlOBaHHS.

3.2.1. IloByaHHs

['onoBHi enementu mpubepexxknoi 30HU. Penped Ta reosoriuna OynoBa
OeperoBoi Ta mnpuOEpeKHOI 30HM MOps. 3arainbHi YSABICHHS MPO HAHOCH Y
npuOepexHid 30HI: BUAM, CKiaa Ta po3noaii. OcoOIMBOCTI IWHAMIKH BOX Y
npuOepekHii 30H1: BUAM Ta CTPYKTypa Teuild, XapaKTep XBUJIb, KOJTHUBAHHS PiBHI.

OcamkeHHsI HAHOCIB — BIUIMB 3arajibHOI UPKYJIAIIT Ta TYCTUHU BOJIH.

Pyx moHHWMX HAHOCIB Y 30HI HEPO30MTHUX XBWIb Ta y 30HI 3a0ypyHEHHS.
['onoBHI BIacTHBOCTI MOTOKY HaHOCIB. Po3MMBaHHS TIpPyHTYy Ta 3aMyJICHHS
HAHOCIB: PO3MHUBAIOUM HIBUAKOCTI Ta IpaHWYHAa IHOMHA po3muBY. Posmonin
HAHOCIB Ha BEPTHUKAJl XBUJIbOBOIO IIOTOKY.

TeopeTnyHi OCHOBH JTUHAMIYHOT /i1 XBHJIb HA IPUOEPEKHY BIAMUIHHY.

[Ticns BuByenHss 3M-JI2 CTyA€HTH NOBUHHI OBOJOJITH HACTYIHUMH
3HAaHHSMHU:

- 00YMCITIOBATH PEKUMHI (PYHKINT T1APOMETEOPOJIOTTYHUX EJIEMEHTIB;

- BUKOPHCTOBYBaTH CydacHI METOAM 1 METOAMKH PO3PAXYHKY BIUIHBY
JTUHAMIYHUX (aKTOpiB HA riporpadiyHi yMOBH;

- OL[IHIOBATH 00'€MHU Ta HAIIPSIMKH MEPEMILIEHHS HAHOCIB;

- 00YHMCIIOBATH 3aHOCHUMICTD IMIAX1THUX KaHAaIB.

3.2.2. Hluranus pasi camomnepeBipkm (* mnuTaHHA, SKi (QOPMYIOTh 0a30Bi
pe3yJIbTaT! HAaBYAHHS)

Teopii quHaMivHOT 1ii XBWIb HA TPUOEPEKHY BIAMUTHHY? *

[Ilo Take mporecu eBoroIil OeperoBoi BiaMiauHan? *

[Ipouiecu popmyBanHs npodiaro abpasiiiHoro d6epera,io 1e? *
Teopii pyxy mimanux HaHOCiB? *

AxymynsTuBHI popmu penbedy?

XapaKTepUCTUKH Ta IHTEHCUBHICTh 3aMYyJIEHHS aKBaTOPii HAHOCAMU?

ook whE

3.3 Moayns 3M-I11 BirpoeHepreTudHi MeTou po3paxyHKy 3amMyJTI0BaAHHSA
MOPCBKOI'0 KaHaJy.

3.3.1. [loBuanus
3M-II1. TIlicns BuBueHHs 3M-II1 cTyneHTH TOBWHHI OBOJIOJITH
HACTYTHUMU BMIHHSIMU:
- pO3paxoBYBaTH  PEKHMHI  XapaKTEPUCTUKH  TiIPOMETEOPOJIOTIUHUX
napameTpiB(TTOBTOPIOBAHICTh,3a0€3MEUEHICTB);
- BIJHAXOMUTH AHATITUYHUN BUJ KpUBOI 3a0E3MEUEHOCTI y IHTEpBaiax 3
HEBEJIMKOIO MOBTOPIOBAHICTIO;
- 00YMCIIIOBATH TOBIIMHY IIapy HAHOCIB y KaHai.
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3.3.2 Ilutanus ajsa camomnepeBipku (* nura"Hs, ki GopMyroTh 0a30Bi
pe3yibTaTH HaBYaHHS)
1. Ilpu sixux ymoBax popMyroThcs Oeperori ocymku? *
2. Bunu akymynatuBHux GopM penbedy JaHa BITHOCHO Oepera? *
3. Knacudikamisa akymynasTuBHuUX (opMm penbedy AHA y MpuOEpexHiil 30HI Ta
CXEMHU iX yTBOpeHHS? *
4. Ipu sIKuX yMOBax peajizyloThes mporecH adpasii 6eperiB? *
5. IIponec popmyBanus kmidy? *
6. [Iponec popmyBanus o6enuy? *
7. lonsarta abpasiitHoro npo¢iato piBHOBaru. *
8. SIki mporecu CrocTepiraroThes y OeperoBiit 30H1 MPH 3pOCTaHHI PIBHS
MOPS 1 TIpH HOT0 3HMKEeHH1? *
9. He xBuiboBi1 (hakTopw, 1110 BILIMBAIOTh Ha Mpoliec abpasii y mpubepekHii 30Hi.
10. IousTTs akymynatuBHUX popm penbedy nHa?

3.4 Mopyne 3M-I12 JInnamika Box B npuOepe:KHiil 30Hi.

3.4.1. [loByanus
3M-I12. Ilicns BuByeHHs 3M-II2 cTygeHTH TIOBUHHI OBOJIOAITH
HACTYITHUMU BMiHHSIMHU:
- 00YHMCITIOBATH CKJIA/I0BI BEKTOPY IITOPMOBOI TeYii;
- BU3HAYaTH KOJMBAHHS PiBHS BOJIM BHACIIOK BITPOBOIO 3rOHY Ta HaroHy,
- po3paxoByBaTu TpaHchOpMaIlil0 XBIIb MPH iX MAX0/1 10 Oepera.

3.4.2. Iluranus s camonepeBipku (* mnwuranns, ski (GopmyroTh 0a30Bi

pe3yJabTaTh HAaBYAHHS )

1. SIx BimOyBa€eTHCS IEPEMIIIICHHS] MYJTUCTUX HAHOCIB MPUILITUBHUMHU TeuisiMu? *

2. Cnernudika pyxy MUTKHX MIIIAHUX HAHOCIB? *

3. Bim doro 3amexuTh Xapaktep nOpoduI0 piBHOBArM y NpuOEpekHiil 30HI
CKJIaJICHIH 3 qpiOHO3epHUCTOTrO MaTepiany? *

4. T'inoTe3u, sIKi JO3BOJSIOTH JaTH SKICHY OIIHKY CYMapHOTO MEpeMIIeHHs
MIIIAHUX HAHOCIB? *

5. SIki BUCHOBKH 3pO0Ji€HI B OCHOBHMX pe3yJibTaTaX HAaTypHUX CIIOCTEPEKEHb 3a
MEepEMIIICHHSIM MiIIaHUX HAaHOCIB? *

6. I'iIpoMeTeopoIIOTiuHI METOAN PO3PAXYHKY PyXy HAHOCIB y MPUOEPEXHIN 30H1?
*

7. BupobOxka mpodiyiro piBHOBAaru Mpu pi3HUX MOYATKOBUX yXUiIax gHa?*

8. SIki yMOBM NpU3BEYTh O aKyMYJIALisl HAHOCIB? *

9. Brutus xommneHcartiitHoi Teuii Ha popmyBanHs npodinto qua? *

10. Axwii BIUIMB MarOTh aCUMETPIl MIBUAKOCTI BOJM HA BEPTUKAJIl HA MOTIEPEUHE
nepeMiIieHHs] HAaHOCIB?

11. SIxi 0coOMMBOCTI PyXy HAHOCIB Y 3aJIEAKHOCTI BiJ iX po3MIpiB?

12. Oco6auBOCTI MPOSIBY AMHAMIYHHX MPOLIECIB Y MPUOEPEKHIMA 30H1?



4. TInTaHHA 10 3aX0AiB MOTOYHOI0, Mi/ICYMKOBOI0 Ta CEMECTPOBOI0
KOHTPOJIIO

4.1.TecToBi 3aBAaHHs AJIs1 MOAYJIbHOI KOHTPOJIbHOI podoTi 3M-JI1

Ne [Iutanus Jliteparypa
1 1. [ToxomkeHHsT HAHOCIB Y TIpUOepeKHIN 30Hi1? [1], c.10-
12
2.0co06auBOCTI JIITO JUHAMIYHUX MPOIIECIB Y
2 npuOepexHii 30H1? [1], ¢.8-10
3.0co0aMBOCTI pyXy HAHOCIB Y 3aJIEAKHOCTI B1J 1X [1], c.13-
oo , C.
3 pOo3MipiB? 16.23-24
4 4. OCO6HI/IB9§T1 MPOSIBY TUHAMIYHUX TIPOIIECB Y 2], c.12-18
npubepexHii 30H17
5 5.'onoBH1 eeMeHTH pUOEPeKHOT 30HU? [1], ¢.7-9
{7
5 6. Penped Ta rpyHTH MOPCHKOTO JTHA? (], .6
7 7. IlonepeuHe nepemimieHHs HAHOCIB? [1], c.17-
21
8. BruuB OHHOT Teuli Ta MOYAaTKOBUX YXUJIIB JTHA HA (1], c21-
8 norepeyHe nepeMilieHHs] HAaHOCIB? 23 T
9 9. IIpononpHE TIEpeMilIeHHS] HAHOCIB? 3[;]’ ¢.31-
. . . : [1], c.17-
10 10. TTousTTS HEMTPAIBHOT JiHIT Ta MPOd1TI0 PIBHOBATH? 21
[Tix BrumMBOM siIKUX (hakTOpiB GOPMYIOTHCS TEPUTCHH1
11 [1], c.6
HaHocu?
12 SKi rpyHTH BITHOCSATHCS IO TEPUTCHHUX HAHOCIB? [1], c.6
13 [Ilo Take mpubepexHa 30Ha? [1], c.8
14 [I{o Take JiTOMMHAMIYHI TPOIIECH ? [1], c.8
15 SKi ICHYIOTh T'OJIOBHI €JIEMEHTH TPUOEPEHKHOT 30HU? [1], c.8
16 [Ilo Take 6eper? [1], ¢.9
17 [{o Take y30epexks? [1], c.9
18 XapaKkTepucTUKa eJIEMEHTIB MPUOEPEIKHOT 30HU? [1], c.8
19 Sxi xapakTepu3yThCs HAHOCH? [1], c.8
20 Sx1 Bm '3VHa€T? OCOOJIMBOCTI JTMHAMIKA BOJ Yy (1], c.6-8
npuodepexHii 30H17
21 Axuii Mae xapakTep nepeminieHHs mnonepevHoro | [1], ¢.9-12
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HAHOCY"?
22 [TapameTpu MOB3OBKHBOTO MEPEMIIICHHS HAHOCIB? [1], c.9-12
23 XapaKTeprucTHKa €JIEMEHTIB MPUOEPEIKHOT 30HU? [1], c.9-12
24 [TTo Take rupsoBa 00JaCTh PIUKHU? [1], ¢.25
o5 Ha3BiTh OCHOBHI 0COOIMBOCTI TUPJIOBOI 00IACTI PIUKU (1], .27
K reorpadigHoro o0'ekra. e
26 Ha sxi rpynu, BuaM Ta MIATANMA AUISTBCS THPJIOBI [1] c. 36-40
MPOLECH?
27 Ski dakTOpU BU3HAYAIOTH OEperoni Mporecu? [1] c. 36-40
28 qI/IM Biz[pi3Hﬂ10TPC$1 CXeMH HpJIOBUX oOnactel piuoK [1] c. 36-40
PI3HOTO TUITY Ta iX palfOHyBaHHS?
Yum Bigpi3HSAEThCS OyaoBa TMPOCTUX, E€CTyapHUX,
29 €CTyapHO-IETbTOBUX  Ta  JCNBTOBHX  TrupiioBux | [1] c. 36-40
oOnacTeit?
30 IIlo Take rupsoBa 00J1aCTh PIUKH? [3] c. 40-47

4.2. TecToBi 3aBAaHHs JJI51 MOAYJIbHOI KOHTPOJIbHOI podoTi 3M-JI2

No
IIuTanus Jlitepatypa
OcaKeHHsI HAaHOCIB — BIUIMB 3arajbHOl IUPKYJIALIL
1 Ta I'yCTUHU BOJIU? [2], ¢.9-11
Pyx MOHHUX HaHOCIB y 30H1 HEPO3OUTHUX XBUJIb Ta Y
2 . [1], ¢.31-37
30H1 3a0ypyHEHHS?
["onoBH1 BIACTUBOCTI MOTOKY HAHOCIB?
3 Y [1], ¢37-39
PosmuBaHHS TpyHTY Ta 3aMyJeHHS HAHOCIB:
O03MMBAIOYM IIBUAKOCTI Ta TpaHUYHA TIJIMOMHA
4 P 8 P 2], c.13-16
pPO3MUBY?
EnemenTapni akymynsiTuBHI popMuU penbedy y
S npubepexHii 30Hi? [1], c.42-44
BB konmBaHb piBHS HAa TIEPEMIIICHHS HAHOCIB 1
6 . [1], c.40-42
dbopmyBanHns OeperiB?
7 Pyx Minkux minaHux HaHOCIB? [1], ¢.28-30
8 ITpodinb abpasiitHoro 6epera? [1], c.44-45
9 PerymoBaHHs pekUMy XBUJIFOBAHHS? [2], c.45-47
10 | PerymioBaHHS peXUMy HAHOCIB? [2], c.47-49
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[lin wac mTopMy BiIOYBAa€ThCS OUIBII  CHIIBHE

11 BUPIBHIOBAHHS MPODIIIO Ta: [3], c.50-55
[Ipu Oimpln  WOMOTMX  TMOYATKOBUX  BIJKOCAX
12 | HeHTpambHa J'IlHI}I. 6y.z[e 3MimeHa y Oik OuTbIIHMX [3], c. 5357
TTIMOWH: aKyMYJISIIis BiIOyBaeThCA V:
Jlinisg, abo BipHIIIE,edKa 00JacTh,J€ YaCTUHKHU
13 | TUIBKH KOJIMBAIOTHCH, i BIJICYTHI! X | 3], c 60-75
BHUHOC,Ha3WBAIOTh :
Haiibinpmm ~ iHTEHCHBHE  3aMyJICHHS  HAHOCIB
BiIOyBaeTbCsl B MiCIIl , J€& HaHOCH (3], c. 100-
14 | HacuuayioTh TOBIMY BOAM BiI AHA 10 TOBEPXHi Maibke | 105
PIBHOMIPHO:
®i3u4HI  BJIACTHMBOCTI  HAHOCIB  TEPHUTCHHOTO
15 ) [3], c. 102-
MTOXO/KCHHS BU3HAYAIOTHCS 1X: 115
[Ipouec abpasii y npuOepexHIN 30H1
16 [3], c. 137-
CYTIPOBOIKYETHCS: 139
17 Ilenariuni BigkIageHHs 1€ - . [3], c. 137-
139
CkymueHHs ylaMKiB MaTepiany,siki 3aJHIIaloThCs
18 | Hepyxowmi, CTBOPIOIOYH NOCTIiHI dopmu | [3],c. 137-
penbedy,Ha3UBAIOTHCS: 139
[upoka cmyra,no npuMHUKae A0 Oepera i3 cyil 1 Ha
K1 30eperyiuch OeperoBi  (GOpMH,CTBOPEHI MpHU 3], c. 162-
19 O1Ib1LI BHCOKOMY,H1K Cy4acHUH, piBHi | 166
MOPSI,HA3UBAETHCS:
o9 | Cxinbkn pisHuX (a3 Mae mpouec pyx HaHOCIB: [3], c. 162-
166
bins nHa y MIIKOBOJAHIM 30HI MakcHUMajbHa 3], c. 162
21 | mBHAKiCTH POBPUBHKX TEUiil MOXKE JOCSTATH: 166
oo | Cami mmpoki menbdu 3 ycix okeais sHaxomsarees y: | [3], ¢ 171
173
Y reoMopdosioriuHOMYy BiIHOIIEHHI Tenbd — 1€
23 [3],c. 171-

MIPOJIOBXKEHHS TPUOEPEKHUX MATEPUKOBHX

173
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24 YMOBHa Mexa IIenby 4YacTo BHU3HAYAETBCA 32 | [3] c.171-
1300aTO¥0: 173

o5 | Y Mopsx moma wenb)is CTaHOBUTH,IPHOIU3HO: [3], c. 171-

173
MaxkcuManbpHl IIBHAKOCTI PO3PUBHUX Teyill Ha

26 | moBepxHi MOPS CTAHOBISITH IPUOITH3HO: [4], c. 10-25
Hacnigkom il Ta B3aemoii tuHaMidHUX (aKTOPiB

27 o DaKTOPIB Y | 1 ¢ 1025
npuOepexHii 30Hi €:

Jlo TepureHHUX HAHOCIB BIJHOCITHCS HAHOCHI

28 | rpyHTH,mO GOPMYOTH MOPCHKE IHO i SIKi [4], c. 10-25
Mexa, 1m0 posmojuise Oeper Ta  IMJABOJAHHUI

29 OeperoBuil cxui (JIiHIS MEPETUHY MOBEPXHI MOps Ta | [4],c. 10-25
MOBEPXHI CYIII):

30 3a paxyHOK SIKUX (DaKTOpiB (POPMYIOTHCS TEPUTECHHI (4], . 30-42
HAHOCH: ’

B yomy mossirae BIAMIHHICTH XapakTepy mepeoiry

31 | AITOAMHAMIYHHX npou§c1B B npuOepexHiil 30H1 BiJl [4], c. 30-42
IMOOKOBOAHUX PANOHIB :

Marepiain, SKHil I BIUIMBOM XBHJIb 1 TEUld MOXKE

32 |mouatu pyxartdcs 1 3MINIyBaTUCA B  MeXax | [4],c.30-42
npubepexHOT 30HU MOPSI, HA3UBAIOTh:

33 Ilpy BUBUYCHHI pyXy HAHOCIB B TPUOCPEKHINH 30HI | [4] c. 130-
MOpsI X 3BUYANHO TOIISIOTH 10 BUIAM PyXY: 159
YacTtuHkn IPYHTY, K1 MEePEMIITYIOThCS

34 CTPUOKOIOAIOHO, Bl IPUBAOYHCH BiJ JIHa Ha | [4],c. 130-
yac,MEHIIUKM HIXK OJTMH P10 XBUJI1,HA3UBAIOTh : 159
[Ipodins gHA HA SKOMY YaCTUHKH HAHOCIB TUIBKHU

35 KOJIMBAIOTBCS O CBOTO CEPEeIHBOrO ToyoKeHHs | [4], c. 130-
HA3UBAETHCS MpodiIeM: 159

36 | beperoBuii 6ap yTBOPIOETHCS MPH [4], c. 130-

159

37 3aranbHe nepeMileHHs HIIIAHUX HAHOCIB | [4], ¢. 260-
BiIOYBAETHCS NPHU PYCi HIJIOT0O HMPOMIApKy ToBIMHOK: | 290
MakcumanbHy KUIBKICTh HAHOCIB,SIKY XBWJIL 1 Tedil

38 MOXYTh  TIEpEMIIlyBaTU 3a  OJUHHUIIIO  Yacy 551)]0 ¢. 260-
HA3UBAIOTh:

39 | lns 9aCTMHOK HAHOCIB OPTraHIYHOTO Ta XIMIYHOTO | [4],c.282-
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MOXO/PKEHHS BJIACTUBOCTI BU3HAYAIOTHCA 1X yMoBamu | 295
dbopmyBaHHI i:

40 Teopii awHamiuyHOi 1ii XBWJIH HAa TNPUOEPEKHY | [4], c. 282-
BiAMIIHHY? 295

41 | Axymynstusi Gopmu penbedy? 241]2 c. 305-

42 XapakTepuCTUKM Ta 1HTEHCUBHICTh 3aMyJieHHS | [4], c. 305-
aKBaTOPIiii HAHOCAMMU? 312

43 1o Take mpoliiecu eBOJIOLIT OeperoBoi BiAMIIUHHU? g41]2 c. 305-

44 [Ipontecu  dopmyBanHs  mpodinro  abpasiiHoro | [4], c. 351-
Oepera, 1o 1e? 377

45 | Teopii pyxy mimanux HaHOCIB? g;]Y c. 351~

46 | Honarrs akymymsituBHEX GopM penbedy ana? g‘;]Y c. 351-

47 Bunu akymynaruBHux (Gopm penbedy AHa BIAHOCHO | [4], c. 420-
Oepera? 432

48 Knacudikauist akymyaaTuBHUX QopM penbedy nHa y | [4], c. 420-
npuOepeKHIN 30HI Ta CXEeMH iX YTBOPECHHS? 432

49 [Ipu skuX ymoBax peani3yloTbCs Mpoliecu abpasii| [4], c. 420-
Oeperin? 432

50 | [Ipouec popmysanns kiidy mMae Taki eranu: 5‘;]2 c. 420-

4.3. IllpakTu4ni moay.Ji

4.3.1. Huranns xo 3M-I11

- IlonsATTa akyMynsITUBHUX (OpM penbedy aHa?

- Buau akymynstuBaux hopm penbedy nHa BITHOCHO O6epera?

- Knacudikamisa akymynstuBHuX (Gopm penbedy IHa y TpUOEPEkKHIA 30HI Ta

CXEMHU iX YTBOPEHHS?

[Ipu siKkMX yMOBax peani3yroThes mpoiecu adpasii Oeperis?
[Ipouec popmyBanHs Kimidy?

[Tponec popmyBanus 6eHuy?

[TonsTTs abpaziiiHoro npodiyito piIBHOBATH.

IpY HOT0 3HMKEHHI?

- [Ipu sixux ymoBax popMyrOTbCS O€pPETOB1 OCYIIIKH?

He xBuiboB1 akTopH, 110 BIUIMBAIOTH Ha Mporiec adpasii y mpubdepexHiit 30Hi.

Sxi mporecu crnocTepiraloThesl y OeperoBiil 30HI TP 3pOCTaHHI PIBHS MOPS 1
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4.3.2. IIutanuga no 3M-I12
- Sk B1mOyBa€eThCS MEPEMIIIEHHS MYJUCTUX HAHOCIB IPUIUIMBHUMH TEHIIMU?

- Crmenudika pyxy MUIKUX MIIIAHUX HAHOCIB?

- Big yoro 3anexuTh xapaktep Mpo(dUI0 piBHOBAarM y MNpUOEpEekHIM 30HI
CKIIaICHIH 3 ApiOHO3EPHUCTOTO MaTepiary?

- T'imore3m, sKi MO3BOJISAIOTH JATH SIKICHY OIIHKY CYMapHOTO IEpeMIIICHHS
MIaHUX HAaHOCIB?

- SIki BUCHOBKM 3pOOJicHI B OCHOBHHX pe3yJibTaTaX HATYPHUX CIOCTEPEKEHb 3a
MIEPEMIIIICHHSIM TIII[aHUX HAHOCIB?

- I'impoMeTeoposioTiuHi METOM PO3PAXyHKY PYXy HAHOCIB Y IpHOepekHIN 30H1?

- Slkuii BIUTMB MarOTh aCHUMETPii MIBHJIKOCTI BOJM HAa BEPTHKAJIl Ha IMOIMEpPEUHE
MepeMiIleHHs] HaHOCIB?

- SIxi yMOBU IIPU3BEYTh 10 aKyMYJISIIIisi HAHOCIB?

- BriuB komnieHcaitiitHoi Teuii Ha GopMyBaHHS TTpodiato qHa?

Bupo6xka npodinito piBHOBaru npu pi3HUX NOYATKOBHUX yXWJlax JTHA?

4.4, TecToBi 3aBJAaHHS /10 3a/1iKOBOI KOHTPOJILHOI po00TH

Ne TecToBi 3aBIAHHS OcHOBHa
JiTeparypa,
CTOPIHKH
1 | YMoBHa Mexa menb(y 4acTo BU3HAYAETHCS 32 1300aTOHO: [1].¢5
2 Y Mopsix mioia meab(iB CTaHOBUTh, TPUOJIHU3ZHO! [1]. ¢.5

3 | MakcuMaJbHI MBHIKOCTI PO3PUBHMX Tediil Ha moBepxHi Mopst | [1]. c.12
CTaHOBJISITh MPUOIU3HO!

4 | HacmigkoMm gii Ta B3aeMoxii aguHaMidyHMx (akropis vy | [1]. c.10-14
npuodepexHii 30Hi €:

5 | JIo TepureHHHMX HAHOCIB BiIHOCATHCS HAHOCHI TpyHTH,ImO | [1]. ¢.31-34
(bopMyIOTh MOPCHKE JTHO 1 SIKI

6 | Mexa, mo posmnopiase Oeper Ta maBoaHuil 6eperosmii cxmi | [2]. ¢.23-26
(J1iHISI IepeTHHY MOBEPXHI MOPSI Ta MOBEPXHI CyII1):
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7 | 3a paxyHOK SIKUX (pakTOpiB (POPMYIOTHCS TEPUTCHHI HAHOCH [1]. c.31-34

8 |B d4omy moisrae BiIMIHHICTH XapakTepy mepe0iry | [2]. ¢.25
JITOAMHAMIYHMX TPOIECIB B NPHUOEPEKHIM 30HI  BIJ
IIMOOKOBOIHUX PAaMOHIB :

9 | Marepian, sKuii IiJ BIUIMBOM XBWJIb 1 Te4iii Moke modvarH | [2]. ¢.26-28
pyXaTucs 1 3MIllyBaTUCS B MeXax MPUOEPEKHOI 30HH MOpS,
Ha3MBAIOTh:

10 | IIpu BWBYCHHI pyXy HAaHOCIB B NpuOepexHiil 30HI mMops ix | [2]. c.25-28
3BUYAWHO MOIJIAIOTH [0 BUIaM PYyXY:

11 | YactuHkH IPYHTY, AKi nepeminyrorscst | [2]. ¢.29-33
CTPUOKOMOAIOHO,BIJPUBAOYNCH Bij JHA HA Yac,MEHIIUN HIX
OJIMH TIep10]1 XBUJI1,HA3UBAIOTH :

12 |TIpodine [gHa Ha SKOMYy YaCTHHKH HaHOCIB  Timbku | [2]. ¢.29-33
KOJMBAIOThCSI  OLISI  CBOIO  CEPEOHBOTO  IOJIOXKEHHS
HA3UBAETHCS IPOdiieM:

13 | BeperoBuii 6ap yTBOPIOETHCS TPH [1]. c.5-8

14 | 3aranpHe HEpEMIlCHHS MMIIIAHUX HAHOCIB BigOyBaeThes mpH | [2]. ¢.29-33
pyci IUIOTo MPOIIapKy TOBIIMHOIO!

15 | MakcuMasbHy KiIbKICTh HAHOCIB,AKY XBHII 1 Tedii MOXyTh | [2]. ¢.29-33
HIEPEMIIIyBaTH 3a OJJHHHUIII0 YaCy Ha3UBaIOTh,

16 | JInst dYaCTHHOK HAHOCIB ~ OpraHiyHoro Ta  ximiugnoro | [1]. ¢.34-38
IOXO/DKEHHSI  BIACTUBOCTI  BHU3HAYAIOTBCA 1X  YMOBaMH
dbopmyBaHHS i

17 | Xro Brepiire poBiB Kiacu(}ikaIlito akyMyJISITUBHUX (POPM: [1]. c.15,44

18 | B 30HI XBUIILOBOT TiHI HAHOCOPYIIIiHA CHJIa XBHJIFOBAHHS: [1]. c.14

19 | Ipu mepemimenni kmidy y Gik cyri: [1]. .13

20 | [epeBaxkHa yacTUHA IIEIL(IB CKIanEHa: [1]. c.13
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21 | Ha CKiIbKM TOJOBHHMX THIIB 3a TeoJlorTiuHo Oymosoro | [1]. ¢.15
MOAUISIOTHCS TIETb(U:

22 | Onykia mMpoKa HaxXuiieHa y OiK Mops ILIOIIMHA migBogHoMy | [1].c.18
CXHMJTI HA3UBAETHCS:

23 | AKyMyJISITUBHU#E BUCTYII B 30HI XBHJIBOBOI TiHi HasuBaeThes: | [1].¢.19

24 | Jle crio4aTKy BiJKJIaJarOThCs HAHOCH IpU cxemi 3amoBHeHHs | [1].¢.19
BX1JTHOTO KyTa:

25 | [Ilo Take ocyIka: [1]. c.19

26 | IIpu migitomi piBHS MOps Oeper Oye: [1]. c.15

27 |V peanpHHX yMOBax HaiOIbII iHTEHCHMBHO pyxaroThbes | [1]. c.16
B3JIOBXK Oepera YaCTHHKH:

28 | Ilix wac mrropMmy BinOyBa€eThCs OUIBIN CHITbHE BUpiBHIOBaHHs | [1]. ¢.17
npodito Ta:

29 | IIpu OinbII MOJIOTHX IMOYATKOBUX BijKocax HeirpanbHa jmiHis | [1]. ¢.20
Oyne 3MimeHa y Olk OUIbIIMX TJIMOWH:  aKyMYyJIALis
B1JIOYBA€ETHCS Y:

30 | Jlimis, abo BipHimie,geska 00acTh,i¢ YAaCTHMHKH Tinbky | [1]. ¢.20
KOJIMBAIOThCS, 1 BIICYTHIN X BUHOC,HA3UBAIOThH :

31 | Haiibinpln iHTEHCHBHE 3aMyJIEHHS HAHOCIB BimOyBaerbes B | [1]. c.17
MICIIl ,J1€ HAHOCU HACUYYIOTh TOBIIlY BOJIU BIJ THA
710 TIOBEPXH1 Mailke pIBHOMIPHO:

32 | ®i3uuHi BJIACTUBOCTI HAHOCIB TEPUIEHHOIO IOXOMKEHHS | [1]. c.44
BU3HAYAKOTHCA IX:

33 | IIpomec abpasii y npubepeskHiit 30HI CYyIPOBOIKYETHCS: [1]. c.17

34 | IlenariuHi BigKJIaJCHHS LE - [1]. c.17

35 | CKkymueHHs yJaMKiB Marepiany,siki 3ajJMaThes Hepyxowmi, | [1]. c.10

CTBOPIOIOYM MOCTIHI POpMHU penbedy,Ha3UBAIOTHCS:
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36 | [lIupoka cmyra,mo0 mpuMMHKae 0 Oepera i3 cymn i Ha skii | [1]. ¢.10
30eperauch  OeperoBi  (GOpPMH,CTBOPEHI  TpW  OUIBII
BHUCOKOMY,HI’K CY4aCHHM, PiBHI MOPS,HA3UBAETHCS:

37 | CkinbKH pi3HUX (a3 Ma€ MpoIec pyxX HAaHOCIB! [1]. c.10-17

38 |binmg aHa y MIJIKOBOAHIM 30HI MakcHMalbHa MBUAKICTH | [1]. ¢.10-17
PO3PHBHHUX TEUill MOXKE JIOCATaTH:

39 | Cami mmpoki mmenbdu 3 yeiX OKeaHiB 3HAXOSThCS Y- [1]. ¢.20

40 |V  reomopdosoriunoMmy  BimHomieHHi miensd — e | [1] ¢.27
IPOJIOBKEHHS IIPHOEPEKHUX MATEPUKOBUX
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