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BCTYII

MeTta 1ux METOJWYHUX BKa31BOK - JOMOMOITH CTYJEHTaM  3a04HOi
¢dbopmu HaBuaHHs crerianbHocTi 103 «Hayku nmpo 3eMito» OCBITHBOI MpOTrpaMu
«Hayxu npo ciopocghepy» OCBITHBO-KBai(iKaIIfHOTO piBHSA OakajiaBp B
caMOCTIMHII poOoTi mpu BuBYeHHI AucHuUIUIiHU «[igpoJoriyni Ta Mopcbki
NPOTHO3W».

CamocTiitHa po0OTa CTYICHTIB BKJIIOYAE :
- miarotoBky no jekuiaux (BJIM, IIJI3) Ta mnpaktuunux 3avats (ITK3,
MyoOIl);
- MIArOTOBKY 10 HamucaHHs KOHTpoiabHUX pooit (IIMKP);
- marotroBky no icnuty (I);
- y4acThb Y HAYKOBUX CeMiHapax Ta KOH(pEepeHIisiX.

B 3aranpH1M 4acTHHI IIMX METOAWYHUX BKAa31BOK HaBEIEH1 MeTa 1 3amadil
JTUCHUIUTIHM, K1 BUIMOBIZAIOTH poOOUIN HaBUANIbHIN Tporpami, Micie ii cepen
IHIIMX AUCIHUIUIIH HABUYAJbHOTO IUIaHy MiAroToBku. Hamaerbes mnepenik
OCHOBHOI Ta JI0AaTKOBOI HABYAJIBHOI JIITEpAaTypH Ta NEpeiK 3HAHb 1 BMIHb,
SAKUMHU TIOBUHEH BOJOJITA CTYJEHT MICJsl 3aCBOEHHS JaHO1 JUCHUIUIIHU.
HaBoauThcs nepenik 1 rpadik KOHTPOIIOIOYHUX 3aX0/11B MOTOYHOT'O KOHTPOJIIO.

B poznini "Opranizaiiis caMmocTiiiHOT poOOTH 10 BUKOHAHHIO 3aBJaHb Ha
CPC" micTuThCS:

- TMepedik 3aBAaHb Ha CaMOCTIiHY poOOoTy, Akl mnependayeHl HaBYaJIbHUM
IUIAHOM 1 TPOrPaMOI0 Kypcey;

- pexkoMeHjalii MoAO0 MOCIAIAOBHOIO BHUBYEHHS TEOPETUYHOrO MaTepiany
JaHOi TUCUUILTIHY.

Po3nin «Opranizaiiiss KOHTPOJIO 3HAHb 1 BMIiHb CTYJICHTIB» MICTUTH
nepeik GopM KOHTPOJIO 3HaHb Ta BMIHb CTYACHTIB, KOHTPOJIOIOUNX 3aXO/IIB,
BUMOT'H, 10 CTYIEHTIB Ha KOHTPOJIOIOYHMX 3axojax, (opma mnpoBeaeHHS
KOHCYJIbTallli BUKJIa/1aya TOIIIO.

HaykoBa poGota cryaeHTIB mnependayae I1HAMUBIAYalbHY HayKOBO-
JOCHIAHY POOOTY, PE3yNbTaTH SKOI MPEICTaBISIOTHCS HAa YHIBEPCUTETCHKUX,
BCEYKPAiHChKUX Ta MDKHAPOAHMX KOH(EPEHIIsIX 3 MyOJIikalli€ro Te3 1 cTatel Ta
y4acTh y poOOTI HAYKOBUX CEMiHApiB Kadeap ToILo.

BuBdenHst nucumIuiing ,, I 1Apoaoriydi 1 MOpChbKi MPOTHO3M BKIIOYAE:

- 0030pHI JeKIIii;

- CcaMOCTIiHE BUBYEHHS TEOPETUYHOIO KYpCY;

- BHUKOHAaHHSI KOHTPOJBHOT poOOTH;

- MiJICYMKOBHUM KOHTPOJIb.

BinnosinHo ocBiTHbO-TIpodeciitHoi nmporpamu  ans OakanaBpiB 3 Hayk
npo 3emumo criemiamizanii «Hayku mpo rigpochepy» (240 xpemutiB €KTC)
http://odeku.edu.ua/wp-content/uploads/103 b egm OPP.pdf IUCIUILIIHA
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«igpoJioriyni Ta MOpPCbKi NMPOrHO3W» MICTUTH 0a30Bi 3MICTOBHI MOJYJIi
B3M1 «['ipponoriuni nporuo3u» ta b3M2 «Mopcbki TpOrHO3W».

MeTonnyH1 BKa31BKM MICTATh HE TUIbKH MEPEiK OCHOBHUX IMUTAHb KYPCY,
ale M BKa3iBKM, SK CaMOCTIMHO MpalloBaTH HaJ KypCcOM, fK IepeBipsATU
3aCBOIOBAaHHS MaTepiajly B Mpolieci mpalli, SKi KOHTPOJIbHI poOoTH Tpeda
BHUKOHATHU, Ha 110 3BEPHYTH yBary Ta iH.

JIo KOXKHOI TEMH HaJalThCA BKAa3IBKM JI0 TMOPSAKY BHBYCHHS
JUCIUIUTIHY, CIIUCOK HAaBYAJBHOI JIITEpATypH Ta 3BEPTAETHCSA yBara Ha OCHOBHI
MOJIOKEHHS 1 BaXKK1 JJI1 PO3YyMIHHS po3Aiid. MeToanuHI BKa3iBKH BKJIIOYAIOTh
KOHTPOJIbHI 3aBJaHHS Ta BKa31BKH MPO MOPSAIOK iX BUKOHAHHS.

[Ipy BUBUYEHHI Kypcy HEOOXIIHO JOOUTHUCA TOBHOIO Ta CBIIOMOTO
3aCBOIOBAHHS TEOPETUYHUX OCHOB AMCIMIUIIHM, IO BUBYAETHCS, HABUUTHUCS
3aCTOCYBaTH TEOPII0 /IO pIIEHHd NPakTUYHUX 3aBAaHb Ta OBOJOJIITH
MPOBEJICHHAM TEXHIYHUX PO3paxyHKiB. TUIbKM TOJIl, KOiu OyJe BHBYEHA
OKpeMa YacTHHa Kypcy, IO BKa3aHa y Mporpami, MOKHa MPUCTyHaTH a0
BUKOHAHHSI BIANOBIAHOT KOHTPOJIBHOI POOOTH.



1 3ATAJIBHA YACTHUHA

1.1MeTa T2 3aBAAaHHA HABYAJBLHOI JMCIUILIIHNA

Huciumuiina “Iigposoriuni Ta Mopcebki nmporuo3m” — BHOIpKoBa JIst
MIATOTOBKM CTYJEHTIB cnemianbHocTi 103 «Haykum mpo 3emitio» OCBITHBOI
nporpamu  «Hayku npo 2iopocghepy» OCBITHBO-KBaNi(iKAIIHHOTO PIBHS
OakanaBp Ta BUKOPUCTOBYETHCS HUMU B iX MPAKTUYHIN T1sTIBHOCTI.

MeTta JMCIMIUIIHA — BUBYEHHS TEOPETHUUYHHUX MIAXOMIB A0 CKJIAJaHHS 1
MOJAJIBIIOTO 3aCTOCYBAHHS METOJUK MPOTrHO3Y BOJHOTO Ta JIbOJAOBOIO PEXUMY
pidoK Ta o03ep (BOJAOCXOBHIN), BUBYEHHS METOJOJIOTIT MPOTHO3YBAaHHS Ta
Cy4yaCHHUX METOJIB TPOTHO3Y €JEMEHTIB peXUMy MOpsS Ta OILIHKUA IX
edexruBHOCTI. uctumuiina «igposoriudi Ta MopcbKi NPOrHo3m» — BUMarae
3HaHb CTOCOBHO 3aKOHOMIpPHOCTEH (OpPMYBaHHA Ta PO3BUTKY TIAPOIOTTYHUX
MpoLIECiB B pIYKax, 03epax Ta MOPSX, BMIHHA 3aCTOCOBYBATH III 3HAHHS TpPH
3aJly4eHH1 TEOPETUUYHUX METOJIB JUIsl MOJAJbIIOI PO3POOKH METOAUK MPOTHO3Y
MaiOyTHHOT'O CTAHy BOJIHUX O0’€KTIB, Ta JJisi ONEPATUBHOIO OOCIYrOBYBaHHS
noTped MOPCHKOI rOCOIapChKOi A1SIIBHOCTI.

O6’exToM BuBYeHHS auciuuiiny «igpoJioriyui i MopcbKi NIPOrHo3mw» €
T1IPOJIOTTYHUNA PEXHUM PIUOK, O3€P Ta BOAOCXOBHII, T1IPOJIOTTYHHUMA PEXUM B
OKpPEMHUX MOPSIX Ta B OKE€aHl, a Takoxk (hi3W4HI MPOIECHU PIZHUX MPOCTOPOBO-
4acoBHX MaclITa0iB, sSIKi pO3BUBAIOTHCA B IIMX CEPEIOBUIIAX.

3aBAaHHS JAWCIHMUIUIIHK — BHUPOOJIEHHA Y CTYIEHTIB PO3YMIHHS CYTI
METO/IB Ta MOJEeJel TIIPOJIOTIYHUX Ta MOPCBKUX TiIPOJOTTYHUX IMPOTHO3IB,
OJlepKaHHS CTYACHTAMH MPaKTUYHUX HABHUKIB POOOTH MO PO3POOII METOIAUK
TIPOJIOTIYHUX Ta MOPCHKUX TMPOTHO31B Ta OIIHII HAIIHHOCTI M SKOCTI IUX
METOJIUK.

BuBueHHs aucuumniiHg 0a3yeTbcs Ha 3HAHHAX CTYIEHTIB, OTPUMAaHHAX
IIpU MONEPEeIHbOMY BUBUEHH1 KOMIUIEKCY (PyHIaMEHTaIbHUX AUCIUIUIIH: BUILA
MareMaTuka, Teopis MWMOBIpHOCTI, (hi3uka, OOYHMCIIOBaJbHA TEXHIKA Ta
MPOrpaMyBaHHs, a TaKOXX HAa TaKUX MPUPOJHMYO - HAYKOBUX AMCLMIUIIH, SK
reopi3uyHa TiIpOJMHAMIKA, OCHOBM MAaTEMaTUYHOTO MOJENOBaHHS, (i3uka
aTMoc(epH, KIIMaTOJIOTisl, METOJIM TIIPOMETBUMIPIOBaHb, METOJIU aHANI3y Ta
00poOku rigpometiHdopmalii, QizuyHa TiIpoJoris, TriApodi3uka, ¢i3uyHa
OKEaHOJIOT'1sl, CHHONITUYHA METEOPOJIOTisl, B3aEMOJliI OKeaHy Ta aTMocdepH Ta
1H.

3HaHHs, 3400yTI MPU BUBYEHHI JAUCLUMIUIIHU MOXYTh OyTH BUKOPHCTaHI
MiJT Yac 3acCBOEHHsS AUCHUIUIIH «['1IposioridyHl  po3paxyHku», «Bonne
rocrnoAapcTBO YKpaiHM Ta BOAOTOCHOJAPCHKI po3paxyHKu», «MemiopaTuBHA



rizgpoiorisy, «@i3uuHa okeaHonorisn», «['iaApoximMis plYKOBUX Ta MOPCHKUX BOJI»
Ta 1H.
['onoBHa 3aava qucuumiiny «ligposoriuyni Ta MoOpecbKi NPOrHO3WY:
- BUBUYEHHS NPOLIECIB Ta YMHHUKIB (POPMYBAHHS PIYKOBOTO CTOKY, IO
B1IOyBalOThCA Ha 0OaceilHl, MOXJIMBICTh iX BU3HAUCHHS Ta y3araJlbHEHHS IS
pPO3pPOOKH METOJUK MPOrHO3YBaHHS MalOyTHHOTO CTaHy BOJHHUX OO’ €KTIB B
KOHKpETHUX (Pi3uKo-reorpa@iyHMX yMOBaX HAa OCHOBI 3arajbHOTO HayKOBOI'O
METO1y IIPOTHO3Y;
- BHUBYEHHS IMPOIECIB Ta YUHHUKIB (POPMYBaHHS TaKUX EJIIEMEHTIB
pEeXUMY MOps, K PIBEHb, XBUJIIOBAHHS, MOPCHKI Tedli, TeMIeparypa BOIU Ta
JHOJOBl  SBUIIA a TaKoX HeOe3meyHl MOpPChKI TiApOJIOTIUHI  sSBHIIA.
O3HailoMJIEHHS! 3 Cy4YaCHUMH METOJaMU IPOTHO3YBAHHS €JIIEMEHTIB PEKUMY
MOPSI 17151 PI3HUX YACOBUX MAacIlTal1B.
B pesynbrari BuBYUeHHS aucuMiuiind «ligpoJioriyni Ta Mopcbki
NPOTHO3W» CTYJIEHTU Yy MeXaxX 7 ceMecTpy NOBUHHI 3Hamu OCHOBHI METOIHU
KOPOTKOCTPOKOBUX TIAPOJOTIYHUX Ta MOPCHKUX MPOTHO3IB XapaKTEPUCTHUK
BOJHHUX 00’ €KTIB; MOMXJIMBOCTI PO3POOKH MPOTHOCTUYHUX METOJMK Ha 0a3i IMuX
METOIB; KpPUTEpii OIIHKK SKOCTI Ta TOYHOCTI METOJIUK TIAPOJOTIYHHUX Ta
MOPCBHKHUX MPOTHO31B;
3HaHHA:

e mpeaMeT Ta 3ajaaul Kypcy. KopoTka ictopuyHa 10BiJKa;

® TOHSTTS MPO METOJI Ta METOJIUKY;

® 3aBYACHICTbH IJPOJOTTYHUX MPOTHO3IB;

e kiacu@ikais rigposIOriYHUX MPOTHO31B;

® TOJIOBHI eTanu po3poOKH METOJUK T1IPOJOTTYHUX MPOTHO31B;

® 3arajbHl NMPUHUUIN OLIHKK TOYHOCTI METOAMK MporHo3yBaHHs. Kpurepii
€(EeKTUBHOCT1 METOJUK TAPOIOrTYHOTO MPOTrHO3Y;

e noxubka  mporuozy. Jlomyctuma  moxuOka  mporHody.  Kpurepiid
CIPAB/IKYBaHHOCTI T1IPOJIOTTYHOTO MTPOTHO3Y;

e (opMH BUITYCKY NMPOTHO31B;

MPOrHO3U BUTpAT Ta PIBHIB BOJM, 3aCHOBAHI Ha 3aKOHOMIPHOCTSX PyXY

PIYKOBOTO MOTOKY;

METOJIM PO3paxyHKy TpaHcpopMallii MaBoJKOBOI XBUJIL;

KOPOTKOCTPOKOBI IMTPOTHO3M JOILIOBUX MMABOJIKIB HA PiUKax.

METO/I0JIOT1YH1 MPUHIIMITA MPOTHO3YBAHHSI €JIEMEHTIB PEKUMY MOPS;

METOOU CTaTUCTUYHOI o0poOku 1HpoOpMallii 3 METOI BU3HAYEHHS

MIPOrHOCTUYHUX 3aJICKHOCTEH;

METO/IM KOPOTKOCTPOKOBHUX MTPOTHO31B €JIEMEHTIB PEXKUMY MOPS;

® METOJHM OLIHKH SIKOCTI Ta €pEKTUBHOCTI MOPCHKUX MPOTHO31B.




Ha ocHOBI oTpuMaHuX 3HAaHb CTYJCHTU MOBUHHI @Mimu CTaBUTHU 3a7ady
KOPOTKOCTPOKOBOT'O IPOTHO3Y €JIEMEHTIB PIYOK Ta MOPIB (3T1IHO METI MPOTHO3Y
Ta HEOOXIJHIA 3aBYaCHOCTi), OOMpaTH METOJA NPOrHO3Yy; OOMpaTH MNUIAX
CTBOPEHHSI METOIUKHA KOPOTKOCTPOKOBOTO MPOTHO3Y 3a BUOPAHUM METOAOM,
BUITYCKAaTH OIEpPAaTUBHI T1IPOJIOTIYHI TPOrHO3U 3 OOJIKOM TOTOYHOIO
KOPEKTYBaHHSI OI[IHKM 1X TOYHOCTI Ta SKOCTI; pO3pOOJsATH METOAUKY
KOPOTKOCTPOKOBOTO T1APOJOrTYHOTO MPOTHO3Y XapaKTEPUCTUK BOJHOTO PIYOK,
03€p Ta BOJOCXOBUII], BAKOHYBaTH MPOTHO3U €JIEMEHTIB PEXUMY MOPSI.
Bminns:
® BMITH CTaBUTH 3aJady MPOTHO3Y (3riIHO METI MPOTHO3Y Ta HEOOXIiTHIN
3aBYaCHOCTI),

e 00paTu METO]I MPOTHO3Y;

e 00paTu NUIAX CTBOPEHHS METOJUKH MPOTHO3Y 32 BUOPAHUM METO/IOM;

® PO3pOOJIATH METOAMKY MPOTHO3Y MIOJCHHUX PIBHIB BOAM 33 METOJOM
BIJIMOBITHUX PIBHIB Ha CIAOKONPUTUIUBHIN JUISHII PIUYKH Ta 11 OLIHKA;

® PO3paxoOBYBaTH PYCJIOBI 3aMlac BOJIU Y PIYKOBIM MEPExi;

e 100yyBaTH KPUBY PYCIIOBHUX 3alaciB JJIs IUISTHKU PIYKU;

® po3paxoByBaTu opauHath GyHKUi TpaHchopmaimii 3a  opmymnoro
I'.I1.Kamnira-M.®.MurokoBa;

® DPO3paxoByBaTH TiJiporpad AOLIOBOr0 MaBOAKY 3a iHTerpajioM /roamerns;

® PO3paxOBYBaTH CTATUCTHUYHI XapaKTEPUCTUKU MIHIMBOCTI OK€aHOrpaiuHUX
CJICMCHTIB;

® pO3paxoByBaTH PIBHAHHSI TApHOI Ta MHOXHHHOI perpecii, oouparu
MPOBICHUKHU ISl IPOTHO3Y;

® BUKOHYBAaTH IPOTHO3M BUCOT XBHJIb Ta pPO3PAXOBYBATH PEKOMEHJOBAaHUU
MapuIpyT IJIABaHHS CY/HA;

® BUKOHYBAaTH MPOTHO3M 3T1HHO-HArIHHUX KOJMBaHb PIBHSA MOPS;

® BUKOHYBAaTH IMPOTHO3M TEMIEpPAaTypu BOJAM B MNPUOEPEXHIN Ta BIAKPUTIN
YaCTHHI MOpSL PI3HI CE30HY POKY;

® BUKOHYBAaTH MPOTHO3M JbOJIOBUX SIBUI B MODI;

e BukonyBaTH nporHo3u HeOE3NeYHUX MOPCHKUX TIPOJIOTIYHUX SIBUIII.

B pesynbrari BuBueHHS aucuMiulind «ligpoJioriyni Ta Mopcbki
NPOTHO3W» CTYACHTH Yy MeXkax § ceMecTpy NMOBHUHHI 3HATH OCHOBHI METOIHU
JOBrOCTPOKOBHX TIAPOJIOTITYHUX Ta MOPCHKUX MPOTHO3IB XapaKTEPUCTHUK

BOJAHUX OO0’€KTIB — BOJHOIO Ta JbOJOBOTO PEXUMY PIUOK; MOXKJIUBOCTI
PO3pOOKH MTPOTHOCTUYHUX T1APOJOTTUHUX METOJIUK Ha 0a3i IIMX METO/IIB.
3HaHHA:

® JIOBIOCTPOKOBI MPOTHO3M CTOKY BIITKY, BOCEHHU, B3UMKY Ha CYIHOILIABHHUX
plukax;



® JIOBFOCTPOKOBI MPOTHO3U €JIEMEHTIB BECHSHOT'O BOJOMULIS JJIi PIBHUHHUX
PIYOK;.

® KOPOTKOCTPOKOBI NMPOTHO3M €JIEMEHTIB BECHSHOT'O BOJAOMULISA ISl pPIBHUHHUX
pIYOK;

® JIOBIOCTPOKOBI ITPOTHO3U BECHSIHO-JIITHHOTO BOAOMULISA MPCHKUX PIUOK;

® KOPOTKOCTPOKOBI TIPOTHO3M 3aMep3aHHs pPIYOK, O3€p Ta BOJOCXOBHIII,
TOBIIMHA KPUKAHOTO TTOKPUBY;

® KOPOTKOCTPOKOBI MPOTHO3U PO3KPUTTS PIUOK, 03€p Ta BOJOCXOBHIIL;

® KOPOTKOCTPOKOBI MPOTHO3U JIbOJAOBUX SBHII Ha piuykax, oO3epax Ta
BOJIOCXOBHIIIAX;

e mepeslik HeOe3MeYHHX MOPCHKHUX TIIPOJIOTIYHMUX SIBUII, IX KpuUTepii Ta
METO/IU TIPOTHO3Y;

e (i3UYHI OCHOBU Ta METOJOJOTIUHI MPUHIMUIK JOBIOCTPOKOBHX MOPCHKUX
MIPOTHO31B;

® METOJY JOBIOCTPOKOBHX ITPOTHO31B TEMIIEPATYPH BOJIU Ta JIbOJOBUX SIBUII B
MODi.
Ha ocHOB1 oTpuMaHMX 3HaHb CTYJEHTU MOBUHHI @Mimu CTaBUTHU 3aJauyy
JOBIOCTPOKOBHX TIPOJOTIYHUX T4 MOPCHKUX MPOTHO31B (3r1IHO MET1 IPOTHO3Y
Ta HEOOXIJHIA 3aBYaCHOCTi), OOMpaTH METOJA NPOrHO3Yy; OOMpaTH MNUIAX
CTBOPEHHS METOJIMKHU JIOBIOCTPOKOBOTO T'1IPOJIOTIYHOTO MPOTHO3Y 32 BUOpaHUM
METOJIOM, BHUITYCKAaTH ONEPATUBHI JOBIOCTPOKOBI TiIPOJIOTIYHI MPOTHO3U 3
MOTOYHUM iX KOPEKTYBaHHSM TMPU 3MiHI TiIPOMETEOPOJIOTIYHUX YMOB
dbopMyBaHHS SIBHINA, OILIHKM iX TOYHOCTI Ta SIKOCTi; PO3POOJSTH METOIUKH
JIOBIOCTPOKOBOT'O TIPOTHO3Y XapaKTEPUCTUK BOJHOTO a00 JIbOJOBOTO PEKUMY
PIYOK, 03€p Ta BOJAOCXOBHIIL; 3/[IMCHIOBATH JIOBIOCTPOKOBI MPOTHO3U €JIEMEHTIB
PEKUMY MOPSI.
BMminnsa:
® MPOTHO3YBaTH Tiaporpad Ta map CTOKY JOMIOBUX MABOJKIB;
® MPOTHO3YBaTH IlIAp CTOKY Ta MaKCHUMaJlbHI BUTPATH BOJM BECHSIHOTO
BOJOIULIS;

® BH3HAYaTHU BUCOTY CE30HHOI CHIMOBOI JIIHIT y TOpax;

® [IPOTrHO3YBATH MICAYHUMN CTIK HA TPCHKUX PiUKax;

® MPOTHO3YBaTW [JIaTU TOSIBU IUIMBYYOr'O JIbOJly Ha OCHOBI (hi3UKO-
CTATUCTUYHOTO METOY;

® MPOTHO3YBaTU JaTy CXOAY CHITY 3 JbOJOBOTO MOKPUBY 1 JaTy IMOYaTKy
TaHCHHS JIbOJTY;

® PO3paxoOBYBaTH €JIEMEHTH MOPCHKUX XBUIIb,

® PO3paxoBYyBaTH 3MIHU PIBHS MOPSI Mi4yac 3riHHO-HArIHHUX KOJIUBAHb;



® PO3paxOBYBaTH XapaKTEPUCTHKU BEPTUKAJIBLHOTO PO3MOAUTY TeMIlepaTypu
BOJIM BIIITKY Ta B MEP10Ji 3MMOBOT KOHBEKIIIl Ta MPOTHO3YBATH iX;

® DO3PaxOBYBaTH XapaKTEPUCTUKH HEOE3MEUHUX MOPCHKUX T1APOJIOTTYHUX
SIBUILL 3T1THO 3 TPOTHOCTUYHUMH METOIUKAMH;

® BHUKOHYBAaTH JOBIOCTPOKOBI IPOTHO3M TEMIIEPATypH BOAM Ta JIOIOBUX SBHIILL
B MOP1 3T1JIHO 3 MPOTHOCTUYHUMH METOJUKAMH.

Huciumunina «ligpoJioriyni i Mopcebki NPOrHo3w» BKIIIOYAE Takli
CIMPYKMYPHI 0J10KU

1.

e

9.

3arajibH1 BIJOMOCTI MPO T1APOJOTIUHI MPOTHO3U Ta MPUHIUIIA OI[IHKU
TOYHOCTI ~ METOJIMK  TMPOTHO3YBaHHA  Ta  CIPaBIKYBaHOCTI
T1IPOJIOTTYHUX TPOTHO3I1B.

[IporHo3u BuUTpaT Ta PIBHIB BOJW, 3aCHOBaHI Ha 3aKOHOMIPHOCTSX
PYXy PIYKOBOT'O MOTOKY Y PYCIi.

[IporHo3u, 3acHOBaHI Ha 3aKOHOMIPHOCTSX PO3MOJLTY PYCIOBUX
3amnaciB y pycloBii Mepexi Ta MPUILIMBI BOJU 110 HEl.
KopoTkocTpokoBi Ta JOBrOCTPOKOBI IPOTHO3U XAPAKTEPUCTHUK JIITHHO-
OCIHHBOI Ta 3UMOBOI MEXEH1, BECHSHOI'O BOJOMULIS Ta JOIIOBUX
MABOJKIB PIBHUHHUX Ta T1PCHKUX PIYOK.

[Iporuo3u 16010BOTO PEKUMY PIUOK, 03€p, BOJOCXOBHIL.
MeTo0JIOT14H1 TPUHIUMK, Ta MaTeMaTH4HI MIAXOAH JO BUPIIMICHHS
3alayl  KOPOTKOCTPOKOBHX  Ta  JIOBFTOCTPOKOBUX  MOPCBKHX
TiIPOJIOTTYHUX MPOrHo3iB. Meroau o0poOku iHpopMalii 3 METoro
Oy yBaHHS TPOTHOCTUYHHUX 3aJICKHOCTEH.

[IporHO3M MOpPCHKUX TeUid — 4YHCEeNbHI Ta (DIZUKO-CTATUCTUYHI
METO/IH.

[IporHo3u  MOpPCHKOrO  XBMJIIOBAaHHS  Ta  METOAM  BHUOOpY
PEKOMEHI0OBAaHOTO MApUIPYTY IJIABaHHS CY/JIEH.

[IporHo3u 3riHHO-HariHHUX KOJIMBaHb PIBHS MOPS.

10. KopoTkocTpOKOB1 MPOTHO3H PO3MOJALTY TEMIEpaTypi BOAU B MOPS — B

IIOBCPXHCBOMY Hlapl Ta I10 BepTI/IKaHI -B p13H1 CC30HHU POKY.

11. KopoTkoCcTpOKOBi MPOTHO3M JIHOIOBHUX SIBUILL B MOPI.

12. IIporno3u HeGE3MeUHNX MOPCHKUX TAPOIOTIYHUX SBHILL.
13. J1oBrocTpoKOBi NPOTHO3M TEMIEPATYPH BOJIU B OKEAHI.
14. J1oBrocTpoKOBi IPOTHO3M JIbOAOBUX SBUII B MOPI.
15.10BrocTpokoBi IPOrHO3H PiBHS 3aMKHEHOTO MOPS.

Buxonsiun 31 CTpyKTypu HAMCUMIUIIHM Ticiasl il BUBYEHHS CTYACHTH
ITOBHHHI OBOJIOJIITH TAKUMH KOMHEMEHUIAMU:

- BMITH CTaBUTH 3aJady MPOTHO3Y (3riIHO METI MPOTHO3Y Ta HEOOXIAHIN
3aBYaCHOCTI),
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- o0upatTy METOJ TPOTHO3Y, BPAXOBYIOUM HAsSBHICTh BUXITHOL
r1IpOMETEOPOJIOTTUHOI 1H(OpMaIlii;

- o0upaTu METOJAUKY IPOTHO3Y
MOpPIB TO OKpPEMHUX aKBaTOPii, TIAPOIOTIYHOTO PEXKUMY
BOJIOCXOBHIII ;

- 3JIMCHIOBATH OIIHKY MPOTHO3HOTO METOJY JOTPUMYIOYHCH BHMOT
KEepPIBHUX JOKYMEHTIB;

- BUKOHYBATH aJamnTalliio po3poOJIEHOr0 METOJy MPOTHO3Y /10 CYyYaCHHUX
KOJIMBaHb KJIIMaTy Ta OCOOJUBOCTEH BOJHOTO PEXHMY PIUOK Ta MOPCHKOTO
CepeIOBHUIIIA.

Hucnuriina 3abe3neueHa MiApyYHUKAMU, HaBUYAJbHUMU IOCIOHHKaAMH,
METOUYHUMH BKa31BKAMHU B JOCTATHIN KUIBKOCTI.

Jlesiki posnimi mporpamu HajaHi okpemo st b3MI1  «['imposoriuni

nporuo3u» Ta b3M2 «Mopchki TpOTHO3MY.

€JIEMEHTY TIIPOJOTTYHOTO PEKUMY
pIYOK, 03ep Ta

1.2 IlepeJik TeM 3aHATH

Jlexuiini moxyi

Jlexuilinuii Mmoyip 1

3micToBHI .
. Ha3sga 3micToBHOrO Mmoay.ist Ha3a Temu
Moay.JIi
3M-JI1 3araabHi BiomocTi npo | [Ipenmer ta 3anaui kypcy. Kopotka

riAPOJIOTiYHI NPOrHO3H ICTOpUYHA JOB1Ka. MeTo1 Ta METOAMKA.
3aBuacHICTh TTpoTHO31B. Kiacudikaris
T1IPOJIOTTYHUX MPOTHO3IB. ['0J10BHI1
eTanu po3poOKU METOIUK T'IPOIOTTUHUX
nporuo3iB. OCHOBHI BUMOTH JI0
T'1IPOJIOTTYHUX TPOTHO3IB

3araabni npudHounu ouinku | [ToxuOka nmporxosy. Jlomycruma

TOYHOCTI MEeTOUK | ToXuOKa nporuo3y. Kpurepiit

riAPoJIOrivyHOr 0 CHpaB/KYBaHHOCTI MporHo3y. KinpkicHa

NMPOrHO3YBAHHS Ta | Mipa TogHOCTI MeTouku. Kpurepii

CIPaB/I:KyBAHOCTI MPOrHO3iB

€(eKTUBHOCTI METOJUK ITPOTHO3Y.
®opmu BUIYCKY MPOTHO3IB

IIporno3u BUTpAaT Ta piBHIB
BO/JM, 32CHOBAaHIi Ha
3aKOHOMIpPHOCTSIX PyXy
PiYKOBOI0 NMOTOKY Y PYycCJi.

®Di3u4H1 OCHOBY MPOTHO31B. TeopeTnyHi
OCHOBH TIporHo3iB. Habmmkene
BUPIILIEHHS CUCTEMU PIBHSIHb CeH —
Benana 3 metoto peanizaiiii 3a1a4 riapo
IIPOTHO3IB.
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[MpuHIIMTIN CKJIaJlaHHs METOJIUK
IIPOTHO3Y 33 3aKOHOMIPHOCTAMHU pPYyXy
MMaBOJIKOBOi XBWJI1 (METOJ BIAIMOBITHUX
BUTpAT Ta piBHIB). MeToau BU3HAYCHHS
yacy J00iraHHs Ha O€3NPUILIUBHUX
JUISHKAaX PI4OK.

daxTopH, 1110 BIUIMBAIOTh HA TOUHICTH Ta
SKICTh IIPOTHO3IB 32 METOJ0OM
BIINOBIAHMX PIBHIB (BUTpAT) Ha
CIIaOKONPUIIIUBHUX JUISTHKAX.
KopekTyBaHHsI METOAMK 3 ypaXyBaHHIM
OOKOBOT'0 IPUILIMBY Ta PO3IJIACTYBAHHS
MIaBOJIKOBOI XBHJI

[IporHo3m 3a METOIOM BIAIOBITHUX
pPIBHIB Ta BUTpaT Ha NPUILTUBHUX
ninsHkax. BusHaueHHs yacy no0iraHHs
Ha OPUILTMBHUX TUISTHKAaX PIUOK.

MeTtoiu TporHo3y BUTpaT Ta piBHIB
BOJIY, SIK1 3aCHOBaH1 Ha po3paxyHKax
Tpanchopmallii TaBOJKOBUX XBHUJIb.
Jliniita1 Moaeni Tpancdopmarii s
Oe3NpUILTTMBHUX JUISHKaX (06aJaHCcOB1
Metou Kaninina-MuttokoBa, iHTETpas
Hroamerns).

3M-JI2

IIporno3u, 3acHoBaHi Ha
3aKOHOMIpPHOCTSIX PO3NOAiTY
PYCJIOBHX 3anaciB y pycJioBii
Mepe:Ki Ta NPUILIUBI BOIM 10
Hel.

®i3u4H1 OCHOBM IporHo3iB. TeopeTuuHi
OCHOBHU TPOTHO31B. MeToIM BU3HAUYECHHS
pycinoBux 3amaciB. HemiiitHi mopeni
Tpancdopmarttii, ski 30ymoBaHi  Ha
BUKOPUCTaHHI MOP(QOMETPUYHOT KPUBOI
00’eMy 3aracy BOJH B pycllax pidoK

[IporHo3u cTOKy mo TeHaeHIii abo 1o
kpuBuM  cnagy. DiBuuHi  OCHOBM
IIPOTHO3IB. Teopetnuni OCHOBH
nporuosiB. IloOymoBa THNOBOI KpHBOi
cnany (rpagiune pimenss). [loOynosa
KpUBOI criany 3a JIOIIOMOTI 00
AHAJIITUYHOTO PIllIEHHS 3a/1a4l

HpOl"HOi}I/I AOHIOBUX l'[aBOJIKiB.

Bunu npornosis. Teopernyna ocHoBa
MIPOTHO31B 3arajlbHOTO 00’ €EMY CTOKY Ta
rizporpady naBoaxky. Meton
OJIMHUYHOTO Tixporpady. OyHkiis
noOiranns. ['enernyna gpopmyna cToKy.
[IpakTiuHi cnocoOu MPOTHO31B JOLIOBUX
MABOJIKIB 10 JIaHUM IIPO OIaju Ta
IIPUILIMB BOJH B PIUKOBY MEPEXKY.

JloBrocTpoKoBi NporLo3u
CTOKY BJITKY, BOCEHHU Ta
B3HMKY.

@Di3U4H1 OCHOBHU MPOTHO3IB MEKEHHOI'O
cToKy. TeopeTnyHa OCHOBa MPOTHO3IB
MEXEHHOro CTOKy pidyok. [lpuHiunu
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MoOyI0BU METOJMK TPOTHO3y CTOKY 3a
pI3HI mepioau MexeHl Ta iX Qi3uyHe
OOTpyHTYBaHHS.

3M-JI3

MeToauyHi NPUHITATH
NPOTrHO3YBAHHS €JIEeMEHTIB
pexxuMy Mopst

Meroau cTaTUCTUIHOT 0OpOOKH
iHopMallii 3 METOI0 OyAyBaHHS
ITPOTHOCTUYHUX 3AJIEKHOCTEN.

AHaJITHYHE YABJICHHS PO3MOALTY
T1IPOMETEOPOJIOTTYHUX €JIEMEHTIB.
[TonirOMEU Yebumiera, opToroHa bH1
IIPUPO/IHI CKJIA/I0BI.

OcCHOBHI ITOKa3HUKU aTMOC(hepHUX
npoueciB. PIBHAHHS eHepreTHyHoro Ta
TEIIOBOTO OaaHCy MOpsI Ta iX
BUKOPHUCTAHHS B MOPCHKUX ITPOTHO3IB.

3M-J14

IIporno3u gesikux eJ1eMeHTIB
pe:xxuMy Mopsi (CTATUCTUYHI
METO/IH)

Jlesiki BUCHOBKH 3 T€OPii MOPCHKUX
Tedil. MeToau Mpor1o3y MOpChKHUX
TEYii.

Mopchki xBuial. MeTonu po3paxyHKy
Ta IPOrHO3Y MOPCHKUX XBUJIb.

PexoMeH10BaH1 MapuIpyTH MIaBaHHS
CyJIEH.

Konusanns piBas mopsi. [Ipornosu
3riHHO-HAriHHUX KOJMBAaHb PIBHSA MOPSL.

KopoTtkocTpokoBi nporsosu
TEeMIIepaTypy BOJH B [IOBEPXHEBOMY
mapi. [Iporuosu BepTHKaibHOTO
PO3MOAUTY TEMIIEPATypPH BOIH.

KopoTkocTpoKoBi MpOTHO3M JTHOI0BUX
SIBUII] B MODI.

Jlexuiiiauiit MoyIb 2

3micToBHI
MOIYJTi

Ha3sga 3micToBHOrO Mmoay.ist

Ha3zBa temu

3M-JIS

KopoTkocTpokoBi nporuozun
eJleMeHTIB BeCHIHOI ITOBEHi
AJ1sl pIBHUHHHUX PiYoK.

@Oi3u4HI Ta TEOPETUYHI OCHOBU METOY.
Po3paxyHKu IHTEHCUBHOCTI CHITOTaHEHHS 3a
PIBHSHHSAM TEIUIOBOrO OallaHCy CHITOBOIO
IIOKPHUBY. Pospaxynku IHTEHCHUBHOCTI
cHirotaHeHHs: 3a MerogoMm €.I'. Tlomosa.
Po3paxyHku IHTEHCHBHOCTI CHITOTAHEHHS B
3aJ1e)KHOCTI Bl KO€(ILIIEHTY TaHEHHSI.

Pospaxynku BOJIOBi1aul CHITOBOI'O
nokpuBy. Po3paxyHKu BTpaT HoTaaux BOJ
npu  1HQUIBTpauwii y Mep3al IPyHTH Ta
3aI0BHEHHI 0€3CTOKOBHX MMOHM>KEHBb.
Pospaxynok rigporpada CTOKy 3a mepiof
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JloBrocTpokoBi NporLo3u
eJleMeHTIB BeCHSIHOT 0
BOJAONJLIIA /151 PIBHUHHHX
pivok.

IOBEHI.

®Di3UYHI OCHOBHU JOBTOCTPOKOBUX IMPOTHO31B
XapaKTEPUCTUK BECHSIHOTO BOJOIILLIA.
PiBHsiHHS BoTHOTO OanaHCy 3a mepiof
BECHSIHOTO BOJOIILISA.

BumiproBaHHsT XapaKTEpUCTHK CHICOBOTO
nokpuBy. Po3paxyHku 3amaciB BOAM Y
Ip0/10BI  Kopuil. Po3paxyHku omnaaiB 3a
nepioJ CHirotaHeHHsl. Po3paxyHku omaiis,
10 BUIAJAIOTh Ha MOBEPXHIO 3BUIBHEHY BiJ
cHiry. JlpomsHicTe TIpyHTY $SIK (akrop
1HUIbTpAIi. I'mubuna MIPOMEP3aHHS
IpyHTy. BU3HaueHHs Bojoros3anacis y IpyHT1
70 TO4YaTKy CHIrotaHeHHsa. PospaxyHku
MIOBEPXHEBOTO 3aTPUMaHHs Ta 1HQUIbTpalii
TaJIOl BOJM Y IPYHT.

3arajbpHa XapaKTepUCTHKa IPUIOMIB
CKJIaJIaHHSI METOJIUK JIOBTOCTPOKOBUX
IIPOrHO3IB CTOKY 3a IepioJ] BECHSIHOI IOBEHI.
Metoiuka porHo3y 1apy BECHAHOT OBEH1
IUIs CTEIly Ta Jiicocreny. Meroauka
MIPOrHO3Y I1apy BECHSAHOI OBEHI1 JUIs
IIOCYIIIMBOI 30HA. MeToAMKa TPOTHO3Y
11apy BECHSIHOI MOBEHI1 JUIsl J1ICOBOT 30HH.

TeopeTuyHi MiACTaBU AJIsi JOBIOCTPOKOBOTO
IIPOrHO3y MaKCUMAaJIbHUX BUTPAT BECHSHOTO
Bojonuuia. [lpakTuuHi crocoOu MPOrHO3iB
MaKCHUMAaJIbHUX BUTPAT BOJIU BOJIOIULISL.

3M-J16

JloBrocrpoxosi MPOTHO3H
BECHAHO-JITHLOI0 BOJOMIJIIA
ripcbKuX pivok

Oco6nuBocTi hopMyBaHHS BOIOTIULIS
ripCchbKUX pivoK. PIBHSHHS BOAHOIO OaaHCy
BOJI0300piB IPCHKUX PIUOK 3a MEpioJ
BECHSHO1 BOIoNULISA. BumiproBanHs
CHIro3amaciB y ripcbKux 30Hax. Bubip
IIYHKTIB JJIs BU3HAUEHHS CHIr03aracis y
ripcbkoMy OaceifHi. O1iHKa CHiro3amnaciB
IIPU HASIBHOCTI IaHUX 110 BUCOTHUM 30HaM.
BusHaueHHs 1HAEKCY CHIro3amnaciB Ha
II0YAaTOK BECHSHOTO BOJOMULIS.

MeTtoau4Hi NIAX0AU A0 CKIaJaHHS METOINUK
MIPOTHO3IB CTOKY Tipchkux pivok. IIpornos
CTOKYy 3a TIeploj Bereramii 3a ormajaaMH.
VYpaxyBaHHsI BIUIMBY BLJIUT NPU IPOrHO3ax
3a BererauiiiHuii nepioa. [IporHos croky st
BOJI0300piB 3 JbOAOBUKaMU. [IporHo3 cToky
3a mepioj Bereralli MpH BIACYTHOCTI JaHUX
croctepexkeHb. [IporHo3 croky 3a mepiof
MIOBEHI 110 MICSIISIX.

KopoTkocTpokoBi  mporsosu

KopoTki B1JIOMOCTI po pouec
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3aMep3aHHsA PiYoK, o03ep Ta
BOJOCXOBMIII, TOBIINHA
JIOASTHOTO TIOKPUBY

JIbOJIOYTBOPEHHS. di3nuHi OCHOBH
nporHo3iB. KopoTkocTpokoBuil  mporxHos
MOSIBU JIbOJIOBUX YTBOPEHb Ta JIbOJSHOTO
MMOKPUBY Ha OCHOBI (DI3UKO-CTAaTUCTHYHUX

3QJIEKHOCTEN. [Iporuos HapOCTAHHS
TOBUIMHH JIbOJISHOTO MIOKPUBY
KoporkocTpokoBi  mpornosu | Oi3uuHi OCHOBH KOPOTKOCTPOKOBHX

CKpecaHHsl PpivyoK, o03ep Ta
BO/I0CXOBHIIL.

IIPOrHO3IB  CKpecaHHs pidok. TeoperuuHi
OCHOBU  KOPOTKOCTPOKOBHUX  IIPOTHO3IB
CKpecaHHs  pidok.  Di3u4YHI  OCHOBU
KOPOTKOCTPOKOBUX IPOTHO3IB CKpECaHHS
03€p Ta BOJOCXOBHIL. TEOpeTU4HI OCHOBU
KOPOTKOCTPOKOBUX IPOTHO3IB  CKpPECaHHS
03€p Ta BOJOCXOBHII]

JloBrocTpoKoBi NporLo3u
3aMep3aHHsA Ta CKPeCaHHsA
pivoK, 03ep Ta BOJOWMMILL.

[lpunnunm  cKiIamaHHg  JOBrOCTPOKOBUX
MIPOTHO31B 3aMep3aHHs Ta CKPECaHHs PIYOK,
03€p Ta BOJOCXOBHIII.

3M-JI7 | OcHOBH MeTOIiB POTHO3Y [lepemnix HeOe3neYHnX MOPCHKHUX
He0e3MmeYHUX MOPCHKHX TIIPOJIOTTYHUX — SBUL Ta 1X  KpUTepIi.
riAPOJIOTriYHUX ABUILL. [IporHo3 TArysna B akBaropii MOPTY.
[IporHo3 oOmep3anHs cynaeH. [Ipornos
IyHaMm1.
3M-JI§ | ®i3u4Hi OCHOBH Ta MeTOIH JIOBrocTpoKOB1 MPOTHO3U TEMIIEPATYPHU
AOBIrOCTPOKOBMX MOPCHKHUX BO/IM, OCHOBAHI Ha B3a€MOJIIi OKeaHy Ta
TiAPOJIOriYHUX NPOTHO3iB. aTMocdepu.
JInHaMIKO-CTaTUCTHYHUNA METOJ] TIPOTHO3Y
TEMIIEpaTypy BOJH.
KocMmo-reodizuuni MeToau nporHo3y
TEMIIEpaTypy BOJH.
JIOBrocTpoKoBi MPOTHO3HU JILOIOBHX SIBHIIL B
HEAPKTHUYHUX MOPSIX.
IIpakTuyHuii MoayIb
3micTOBHI .
. Ha3sga 3micToBHOrO Mmoay.ist Ha3Ba Temu
Moay.JIi
IpakTuunuii moayas 1
3M-I11 |KopoTtkoctpokoBi  mporHo3u  Ha|l.Po3poOka METOIUKH MIPOTHO3Y
OC3MPUIIIMBHUX JUITHKAX PIYOK. IIOJICHHUX PIBHIB BOJM 32 METOJIOM
BIIOBIAHUX PIBHIB Ha
CJIaOKONPUILIUBHIN JUISHI PIYKH.
3M-I12 |I[IporHo3u, 3acHOBaHi Ha AaHUX npo |2.Po3paxyHKHM pyCIOBHX 3amaciB y

PYCIIOB1 3a11aCH BOJU PIUOK

PIUKOBII Mepexi.
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3.IloOynoBa KpUBO1 pyCIIOBHUX 3amaciB
JUIS TUISSHKY PIYKU.

KopoTtkocTpokoBi IporHosu
rizporpady naBoaxky

4.Po3paxyHoOK OpauHaT ¢byHKIii
TpaHcpopmanii 3a bopmyIoro
I'.I1.Kaninina-M.®.MutokoBa.

5.Po3paxyHok rigporpada 1omoBoro
MABOJIKY 3a iHTerpajiom /lroamens

3M-II3 |Po3paxyHKu cTaTUCTUYHUX 6.Po3paxyHKu CTaTUCTUYHUX
XapaKTEepPUCTUK PAIIB XapaKTEPUCTUK PAIIB OKeaHOTpapiuHUX
OKeaHOTrpa(IuHUX €JIEMEHTIB €JIEMEHTIB, PIBHSIHb perpecii,
3a0e31eyeHoCT! KIIMaTUYHUX Ta
IHEepLIHHUX MPOTHO3IB.
7.Po3kiian BEPTHKAIBHOTO PO3TOILTY
TEeMIIepaTypy BOJH B psAJl MO NOJIHOMAX
YeOuiena
3M-I14 |Po3paxyHKku BUCOT MOPCHKUX XBWIb |8.Po3paxyHKH BUCOT XBHJIb 3a
JIOTIOMOTO}0 CUHOIITUYHOT'O METO/1a,
1100y/10Ba KapTH XBUJIb.
[IpoBonka cynna 9.IlpoBoaKa cynHa pEKOMEH/I0BAaHUM
MapIpyTOM IJIABAHHS
IpakTuyHuii MoayIb 2
3MICTOBHI .
. Ha3ga 3micTOBHOrO MOayIIs Ha3sa temn
MOyl
3M-II5 |KopotkocTpokosi nporso3siu | 1.Po3paxyHok CHITOTaHEHHS Ta
rizporpady BECHSIHOIO BOJIONULIS.  |BOJOBIAJAYl 3 CHITY 3a METOJOM
HosroctpokoBi  mporHo3u  ctoky | B.I.Kos3esns.
BECHSHOTO BOJONULIS PIBHUHHHUX
pIHOK
2.Po3pobka METOAUKH JOBrOCTPOKOBOTO
MPOrHO3y IIapy CTOKY BECHSHOI'O
BOJIONULIA Ta 11 OLIIHKA.
3.Po3po0Kka METOIMKH TOBIOCTPOKOBOTO
MIPOrHO3Y MaKCUMaJIbHUX BUTPAT BOJIU
BECHSHOTO BOJIONULIS
3M-I16 |d0BrocTpokoBi IPOrHO3H CTOKY 4.Bu3HayeHHs BUCOTU CE30HHOI CHIrOBO1

BECHSHO-JIITHHOI'O BOIOIILLIS
rpChKUX PIUOK

JHIT y Topax.

5.IIporHo3 MiCSYHOTO CTOKY Ha T'PChKHUX
pIYKax Ta OIIHKA MPOTHO3Y.

KopoTkocTpokoBi Ipor1osu
3aMep3aHHs Ta CKPECAHHS PIUOK

6.IIporuo3 gatu nosiBY MJIaBy4OT0 JIBOAY
Ha OCHOBI (13MKO-CTaTUCTUYHOTO
METOLy.
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7.PO3paxyHOK CKpecaHHSA
metoqiom C.M.bynaroBa

plHOK  3a

3M-I17 Po3paxyHku BepTUKaIBHOTO 8. Po3paxyHKu BEpTUKAIBHOTO
PO3MOAUTY TEMIIEpaTypH BOJIU PO3MOAUTY TEMIIEPATYPH BOIH BIITKY.
Po3paxyHku rmubunu 9. Po3paxyHku rmuOMHU KOHBEKTUBHOIO
KOHBEKTHBHOTO NE€PEMIIyBaHHS nepeMillyBaHHsI.

3M-I18 JIOBrocTpoKoBi MPOTHO3H 10. IoBrocTpoKoBi MpOTrHO3HU

TEMIIEPATYPH BOJH

TEeMIIepaTypy BOJAU B ATJIaHTUYHOMY
OKeaH1 B TEIJIUH MepioJ POKY.

JIOBroCTpOKOBI MPOTHO3M JIbOJAOBUX
SIBHIII]

11. JIoBrocTpokoBi MHPOTrHO3H JIHOJIOBUX
SIBUI] B HEAPKTUYHUX MOPSIX.

Tema iHAMBIAYaJIbHOTO 3aBJIAHHS
(KOHTPOJIbHOI po0oTH y MiKceciiiHui nepiox - BMKP)

Ne Ha3Ba temu
TEMHU
1. | «llobyoosa Kpueoi pycnoeux 3anacie 600u Ha OinAHYI piuku i
GU3HAYEHHA HACY PYCN08020 000IZAHHA 800U»
2. | «Busnauenna 3abe3zneuenocmi KiimamuunHozo ma IiHePUINiHO20
npocno3ie memnepamypu 600u. Busnauennsa pienaunv pezpecii ma
PO3PAXYHKU 3Q PIBHAHHAMU 0151 PAOI6 meMnepamypu 600U 6 Mopi)

1.3

Ilepesik HaBYAJBHOI JiTEPAaTYPH

b3M1 «I'igpoJioriyni nporuo3m»

OcHoBHa JiiTepaTypa

1. Amomnos b.A., Kanmunaun I'.I1., Komapos B.Jl. Kypc ruaponorndaecknx mporHo3oB:
VYueonuk. Jlenunrpan: ['mapomereonsnar, 1974. 440 c.

AnomnoB b.A., Kanmaun I'.I1., Komapos B./l. Kypc ruaponorudyeckux mporao3os:

VYueOnuk. Jlenunrpaa: I'mapomereousnar, 1974. 440 c.

bepann H.®., Kamunun ['.Il. VnopaxHeHus u MeToAuuecKkue pa3pabOTKH 10

THIPOJIOTUYECKUM MPOTHO3aM: YueOHoe nocobue. Jlenunrpan: I'mapomereonsaar,
1983. 390 c.

«TOC», 2009. 172 c.
5. Iakip3anoBa XK.P. JloBroctpokoBi TiApoyioriuHl NporHo3u: KOHCHEeKT NeKiii.
Opneca: Bun-so TEC, 2010. 154 c.
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KHT, 2005. 240 c.

[lakip3aHoBa X.P. JoBrocrpokose IIPOrHO3yBaHHS XapaKTEPUCTUK
MaKCHUMAaJIbHOTO CTOKY BECHSHOTO BOJOMNUUIS PIBHUHHUX PIYOK Ta ecTyapiiB
teputopii Ykpainu: monorpadis. Oneca: @OII bounapenko M.O., 2015. 252 c.

Ilepenik memoouunux éka3ieok 00 npaxmuyunux 3aedansv i CPC

30ipHUK METOJAWYHUX BKa3IBOK JI0 MPAKTUYHUX 3aHATh 3 Kypcy «l'imposnoriuni
nporuo3n» / bedani H.®, Illakipzanosa XK.P., Oneca: OI'MI, 2001. 75 c.
MertoauuHi BKa3iBKM J0 CaMOCTIHHOT poOoTu 3 naucuuiuiiak  «l1aposiorivyHi
nporuo3ny/ Jloboxga H.C., lllakipzanosa XK.P., Ogeca: OAEKY, 2002. 42 c.
30ipHUK METOJUYHUX BKa3iBOK “J[OBrOCTpOKOBHUI MPOTHO3 €JIEMEHTIB BECHSIHOIO
BOJOMUUISI HA PIBHUHHUX pilukax” [0 MPaKTUYHUX 3aHATh 3 JUCLMIUIIHU
“T'taposnoriydi mporuo3u” ais cTyneHTiB IV Kypcy riposjoriyHoro ¢akyibTeTy
ouHOi opMH HaBYaHHS 3a cremianbHicTI0 “I'iaponoria Ta rigpoximis™ // Jloboma
H.C., Illakip3ano-

Ba JK.P. Oneca: OJIEKY, 2003. 39 c.

30ipHUK METOAMYHUX BKa3iBOK /O Ja0OpaTOpPHUX 3aHATH(YEpryBaHb) B
HaBYaJIbHOMY Oropo rigponoriyaux mnporHosiB // IllakipzanoBa XK.P., Opeca:
OIEKY, 2004. 45 c.

30ipHUK METOAUYHUX BKa3IBOK JO TMPAKTUYHUX 3aHATh 3 JUCHHUILUIIHU
«'iaposnoriuni mporHo3m» st ctyaeHTiB [V-V kypciB ouHOi 1 3a04HOi ¢dopm
HaBYaHHSI 3a chemianbHICTIO «['imposoris Ta rigpoximis» (”JloBrocTpokosi
MIPOTHO3U CTOKY BECHSHO-JTITHBOTO BOAOMNULISA Tipchkux pidok™) // Jloboma H.C.,
[Takip3anoBa XK.P., Ogeca: OAEKY, 2005. 31 c.

30ipHUK METOAMYHUX BKa3iBOK /IO TMPaKTUYHUX 3aHATh Ta KypCOBOIO
MPOEKTYBaHHS 3 aAucuMIUliHA «['igposoriudi mporHo3w», posnain “Ilpornosu
JBOJIOBOTO pexuMy”’ i cTylneHTiB IV-V  KypciB TiIpoMeTeoposoriyHHOrO
THCTUTYTY 3a cnewianbHicTio «['1aposoris ta rigpoximisy / Ykinagau: H.C.JlobGona.
Ogneca: OJIEKY, 2006. 28 c.

MertoauuHi BKa3iBKM J0  MPAKTUYHUX 3aHITH ,,KOPOTKOCTPOKOBI MPOTHO3HU
riagporpadiB BECHSHOTO BOIOMULIS” 3 IUCHMIUIH ,,PO3paxyHKM Ta MPOTHO3U
T1IPOJIOTIYHUX XapaKTEPUCTHK NJs MaricTpiB Ta ,,['iAposoriuHi mporHo3u” ams
cnerianictiB [V Kypcy HanpsiMy miIroToBkH ,,['iJpoMeTeoposioris”, creniaabHICTh
Ll 1aposoris Ta rigpoximis” / Ykimanaui: [Hakip3anosa XX.P., Iloropenosa M.II.
Ogneca: OJIEKY, 2008. 36 c.

301pHUK METOAMYHUX BKa31BOK J0 YepryBaHb B HA4YaJIbHOMY OIOPO I'iJIPOJOTIYHUX
MPOrHO3iB, po3ail «KOpoTKOCTpOKOBI MPOTHO3M BOJHOTO pPEKUMA PIYOK» IS
ctyneHTiB IV-V kypciB neHHoi Gopmu HaBuUaHHS 3a creuiajibHICTIO «I 1apooris
cymi» / lakip3anoBa X.P., Iloropenosa M.II., bynkina I.€. Opeca: OJEKY,
2010. 32c.
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10.

11.

12.

13.

30ipHUK METOJWYHUX BKa31BOK J0 YEpPryBaHb 3 TIPOJIOTTYHUX MPOTHO3IB, PO3ALI
"JIOBrOCTPOKOB1 MPOTHO3U €JIEMEHTIB BECHSHOTO BOJIOMUIIS HEBEIMKUX PIYOK B
Oaceiini p. Juimpo" ans crynentiB IV kypcy neHHoi (opmu HaB4aHHS 3a
cnemianbHicTio “I'impororia ta rigpoximisa” / HlakipzanoBa XK.P., Iloropenosa
M.IL., bynkina I.€. Oneca: OAEKY, 2011. 36 c.

MetoauuHi BKa31iBKK 10 4YepryBaHb 3 TUCHUIUTIHA «['1ApOJOTIYHI MPOTHO3W» IO
Temi: «KepiBHUIITBO poOOTH 3 aBTOMAaTU30BaHUM POOOYMM MICIIEM Tiapojora-
nporHosucta APM-rigpo» ans ctynentis [V-V kypciB aeHHoi popmu HaB4aHHS 3a
cnemianbHicTio “I'iaponoria” / IlakipzanoBa JK.P., boitko B.M., Iloropenoa
M.IL., bynxkina 1.€., ApectoBa O.B. Oneca: OJJEKY, 2012. 58 c.

MetonnyHi BKa3iBKM 3 MPakTUYHUX 3aHATH Ta 4YepryBaHb 3 JAUCLUILIIHU
«TI'igponioriuni nporHo3u» mno Temi: «TepuTopiaibHUNA JOBrOCTPOKOBUN MPOTHO3
MaKCUMaJbHUX BUTPAT BOJU BECHSHOTO BOJONULISA B OaceiHi p. JlecHa Ta JiBUX
nputok Cepennboro JlHinpa (3a aBTOMaTU30BaHUM KOMIT IOTEPHUM KOMILIEKCOM )»
g ctyaeHTiB IV kypcy AeHHOi popMu HaBuaHHS 3a crenianbHicTio “Tiaponoris”
/ Iakip3anosa XK.P., Annpeescoka .M., [Toropenosa M.II., Byaxkina I.€. Oneca:
OHEKY, 2012. 56 c.

30ipHUK METOAUYHUX BKa3IBOK JO TMPAKTUYHUX 3aHATh 3 JUCIHHUILUIIHU
"I'inponoriyni nporHo3u" 3a Temolo «KopoTkocTpokoBi NMpoOrHo3m BOAHOIO
pexumMy pivok» i ctynaeHTiB IV Kypcy o4yHOi Ta 3a04HOi (popM HaBUaHHA 3a
HanpsimoMm  6.040105 «I'impomereoposnorisi»y, cneuianbHicTh  “I'igposoris”  /
[akip3anosa XK.P., [Toropenosa M.II., byakina I.€. Oneca: OAEKY, 2014. 81 c.

14. Enextponna 6i6miorexka OJEKY www.library-odeku.16mb.com

Jlooamkoea nimepamypa

PykoBOACTBO 1O THIPOJOTMYECKUM TMporHo3am. JloarocpoyHsle MPOTHO3BI
AJIEMEHTOB ~ BOJHOIO  peXuMa peKk ¢ BOJOXPaHWIHUILI. Jlenunrpan:
I'mppomereonsmar. Beim. 1. 1989. 357 c.

PykoBO/ACTBO 1O TUAPOIOrHYECKUM Mporuo3aMm. KpaTkocpouHslid MporHo3 pacxo/ia
1 ypoBHs BoAbl Ha pekax. Jlenunrpan: I'mapomereonsaar. Beim. 2. 1989. 246 c.
PykoBOACTBO MO T'MAPOJIOTUYECKUM NMPOTHO3aM. [IporHo3 e oBbIX sBIEHUN Ha
pekax u Bogoxpanunumax. Jlennnrpan: I'mapomereonsnar. Beim. 3. 1989. 168c.
HacraBnenue no ciyx6e nporuo3zoB. Beimn.3. Y.1. Jlenunrpaa: I'mapomereonsaar,
1962. 194 c.

HacranoBa 3 onepatuBHoi rigposnorii. [Iporno3u pexumy Boa cyuii. ['iaposoriune
3abe3neueHHss 1 obcmyroByBaHHsi / KepiBHuii gokyment. KuiB.: VYkpaiHChbkuii
riipomereopoioriyauii nentp, 2012. 120 c.

I'eopruesckuit F0.M., Hlanoukun C.B. I'maponoruueckue MmMporHo3bl. YUeOHUK.
CII6. U3n. PITMY, 2007. 436 c.

INomyenko €./1., OBuapyk B.A., Illakipzanosa XK.P. Po3paxyHku Ta 10BrocTpoKoBi
MIPOTHO3M XapaKTEPUCTUK MAKCUMAIbHOTO CTOKY BECHSHOTO BOJOMULISA B OaceiH1
p.Ilpun’sate. monorpadis: Oneca: Exkonoris, 2011. 336 c.
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8. OuiHIOBaHHS $KOCTI METOAMKM Ta TOYHOCTI (CHpaBIKyBaHOCTi) IPOTHO3IB
pexumy mnoBepxHeBux Boxa cymri / KepiBumii moxkyment. KuiB: VYkpaiHchkwuii
riipomereoposoriyauii nentp, 2015. 70 c.

b3M2 «MopcbKi NIporao3m»
OcHoBHa JliTeparypa

1. AOyzapos 3.K.,, Jymanckas W.O., HecrepoB E.C. ,OneparuBHoe

okeaHorpaduueckoe obciyxuBanue. MockBa-O6uunck: UI'-COLUH, 2009. 275 c.

Enextponna 6i6mioreka OJJEKY www.library-odeku.16mb.com

2. TaBpumox P.B. IlporHo3u HeOe3NeYHHX MOPCHKUX TIAPOJIOTTYHUX —SBHIL.
Hapuansuwmii mocionuk OJIEKY. Oneca, 2002, 42 c.

3. Kynpsasas K.U., CepsaxoB E.H., Cxkpuntynosa JI.I. Mopckue ruaponorudyeckue
nporHo3el. Jlenunrpan: ['magpomereonsaar, 1974. 310 c.

4. Mopckue nporHo3sl. ( moxa pea.. Adyzsposa 3.K. ). Jleaunrpan: ['uagpomereonsar,
1987. 297 c.

5. CxpuntynoBa JIL.LI. MeTtoasl MOPCKHX TMAPOJIOTHYECKUX MPOTHO30B. JIeHuHrpan:
I'mppomereounsaar, 1984. 279 c.

6. KazakeBnu JI.H. OcHOBbI Teopuu cinydallHbIX (YHKUMH U €€ NpUMEHEHUE B
ruapomereoponorun. Msg. 2-oe. Jlennnrpan: I'mppomereounsnar, 1977. 301c.

7. TaBpumoxk P.B. Mopcbki rigponoriuni nporno3u. Koncnekr nekuiid. Oxneca, 2017.
159 c.

Ilepenix memoouunux éka3ieok 00 npaxmuyunux 3aedansv i CPC

1. Enextponna 6i6miorexka OJJEKY www.library-odeku.16mb.com

2. MetonuyHl BKa3iBKM J0 MNPAKTUYHUX poOIT 3 AUCHMILIIHU ,,MOpChKi
T1IPOJIOTIYHI MPOTHO3M” . AHAJITUYHE YSBICHHS PO3NOAUTY TiIpOMETEIeMEHTIB. /
VYknanau: P.B.I'aBpumok. Oneca: OJJEKY, 2003. 29 c.

3. OmeHka DJKOHOMHUYECKOH dJ(PGHEKTUBHOCTH IUIaBaHUS  CYJIOB IO
pekoMmennanusiMm ['mapomercinyk0s1 CCCP. Meroaudeckue ykazaHusi 1O Kypcy
,2Mopckue ruaponoruueckue nporHossl”. / CoctaButens Bapenkas H.®d. Opecca:
OI'MU, 1986. 30 c.

4. J1onrocpo4YHbIi NPOrHO3 CPEAHEMECAYHBIX AHOMAJINKA TEMIIEPATYPhI BOJBI B
TeIIyro 4acth roga B CeBepHoll ATiiaHTHKE. MeToauyecKkue yKazaHus MO Kypcy
,2Mopckue runposoruyeckue nporuossl . / CocraBurens Bapeunkas H.®. Opecca:
OI'MU, 1986. 32c.

5. MeroauyHi BKa3iBKM JO CAMOCTIMHOI poOOTH 3 AMCIUIUIIHU ,,MOpCHKi
rigposoriui nmporHo3u”. / Yxmnangau: I'aspumok P.B., Oxgeca: OJEKY, 2003. 19 c.

6. MeToanuHi BKa3iBKH JI0 CAMOCTIMHOI poOOTH CTYACHTIB 3a04HOi (QopMu
HaBYaHHS Ta BUKOHAHHS KOHTPOJbHOI POOOTH 3 NUCHHUILIIHU « MOpPCHKI T1IpOJOTiyH1
nporuo3wy. / Ykinanau: ['apumtok P.B., Oneca: OJJEKY, 2008. 32c.
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Jlooamkoea nimepamypa

1. PyKoBOACTBO MO MOPCKHM THIAPOJIOTHYECKMM TporHo3aM. CaHKT-
[letepOypr: 'mapomereonsnat. 1994. 521 c.

2. AGy3spoB 3.K. Mopckoe BOJHEHHE M €ro MporHo3upoBanue. JIeHUMHrpan:
I'mppomereonsaar, 1981. 166 c.

3. I'maroneBa M.I"., Cxpuntynosa JI.H. I[Iporaos temmnepaTypsl BOJIbI B OKEaHE.
Jlennnrpan: I'magpomereonsaar , 1979. 168 c.

4. Jlxeitmc P. IlporHo3 tepmudeckodt cTpykTypsl okeana / Ilep. ¢ anrm.
Jlennnrpan: I'magpomereonsnar, 1971. 159 c.

5. Kaymaukuit B.M1. MogenupoBanue BEPTUKAJIbHOH TEPMHUYECKON CTPYKTYpPBI
NEeATENIbHOTO ciosl okeaHa. Jlenunrpana: I'mnpomereonsaat, 1978. 213 c.

6. Manunun B.H. IIpo6aema nporuosa ypoBus Kacnuiickoro mops. CII6.: U3na-
Bo PITMU, 1994. 160c.

7. Capxucan A.C. UucneHHbld aHanu3 M IPOTHO3 MOPCKHUX TEUYECHUH.
Jlennnrpan: 'mapomereonsnar, 1977. 182 c.

1.4 IlepeJiik 3HAHBb TA BMiHb 32 TEMAMHU JUCHHUILTIHH
JlekuiiiHuii MOAYJIb

Monyns nekuiiauii — 1 (3M-JI1) nepenbauvae mepeBipKy caMOCTIHHOI
pOOOTH CTYJIEHTIB B MDKCECIHHUN Mepioj, CTYNIHb 3aCBOEHHS HUMU OCHOBHUX
TEOPETUYHUX TMOJOKEHb IHOTO 3MICTOBHOIO MOAYJS, BUBYEHHS PO3JLUIIB
TEOPETUYHOr0 MaTepiajgy MepHIoro 3MICTOBHOIO MOAYJS JJi MIATOTOBKHU IO
KOHTPOJIFOIOYOT0 3axoAy (MDKCECIHHOI MHChMOBOI KOHTPOJIBHOI poOOTH), a
TaKOX MIATOTOBKY 10 KOHTPOJIBHOT poOOTH y CECliiHUM nepio/.

[Ticns BuBueHHs 3M-JI1 CTylneHTH TOBUHHI OBOJIOJITH HACTYIHUMU
3HAHHIMU:

e 3aja4a poO3AUTY JUCHUIUTIHK  “T'igpoJioridyHi TMPOTHO3W”, 00’ €KTU
BHUBYEHHS, PEMET BUBYCHHS;
OCHOBHI €TaIu PO3BUTKY HAYKH;
MOHSTTS MPO 3aBYACHICTH MIPOJOTTYHUX MPOTHO31B;

KJacudikais rigposIoriYHUX MPOTHO31B;

MOHSATTS MPO NOXUOKHU TAPOIOTTYHOTO MPOTHO3Y;

MOHSTTS MPO JAOMYCTUMY MOXUOKY TIPOJOTIYHUX MPOTHO31B;
KpUTEPIiH, 110 CIYTYye A OUIHKH METOIUKH T1IAPOTOTTYHUX MPOTHO3IB.
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® TEOpeTMYHAa OCHOBA METOJy BIANOBIIHUX pIBHIB (BUTpAT) BOAM Ha
TUTSTHITL PIYIli;
® [IpaKkTUYHI MPUHOMH MPOTHO31B 32 METOJIOM BIANOBIIHUX PIBHIB (BUTpAT)
BOJM Ha OE3MPUILTUBHUX 1 IPUILUTMBHUX JUISTHKAX PIUOK;
® OCHOBHI MPUHLMUIIA PO3PAaXyHKY TpaHchopmallii maBoJKOBOi XBWJII 3a
MetonoM Kaninina-MittokoBa Ta iHTerpaiom Jlroamerns.
HasiBHe B 0i0mioreni yHiBepcUTEeTy 1 Ha Kadeapi Tigpoiorii cymii
HaBYaJIbHE-METOMYHE 3a0€3MeUEHHs IbOTO MOAYJIS:
1. AnnonoB bB.A., Kamuuun I'.I1., Komapo B./J. Kypc ruaponorunueckux
nporHo3oB: YueOHuk. Jlenunrpan: ['uapomereonsaar, 1974. 440 c.
2. bedanu H.®., Kanunun I'.I1. Ynpaxxnenus u metoauueckue pa3paboOTKU 1O

TUIPOJIOTHYECKUM MPOTHO3aM: VYuebHoe nocobue. JlenuHrpa:
I'mapomereounsaat, 1983. 390 c.
3. Jloboma H.C. Koncnekr nekmit  «['imposioriuni  mporHo3m». Opeca.

Bupasaunrso «TOCy», 2009. 172 c.

4. PyKoBOJCTBO MO THUIPOJOTUYECKUM MpPOrHo3aMm. KpaTKoCpouyHbI MpPOTHO3
pacxoia W ypoBHS BOIbl Ha pekax. Jlenmuurpan: ['uppomereonsnar. Beim. 2.
1989. 246 c.

5. HacraBnenue 1o ciyk0e MPOrHO30B. Bem.3. Y.1. Jlenunrpan:
I'mapomereonsnar, 1962. 194 c.

6. HacranoBa 3 oneparuBHOi Tigposorii. IIporHosm pexumy BOA CYIII.
['ipponoriune 3a0e3nedenHs 1 oociyropyBanus / KepiBHuit nokyment. Kuis.:
VYkpaiHcbkuil riipomMeTeoposioriunuii uentp, 2012. 120 c.

7. I'eoprueBckuit  FO.M., IHanoukun C.B. I'maponornueckue mNpPOTHO3BI.
Vuebnuk. CII6. U3n.PITMY, 2007. 436 c.

8.301pHHUK METOIMYHUX BKA31BOK JI0 IPAKTUYHUX 3aHATH 3 Kypcy «[ iaposoriuti
nporHo3u» / bedani H.®, [Makip3anosa XK.P. Oxeca: OI'MI, 2001. 75 c.

Monyns nekuiiauii — 2 (3M-JI2) nepenbauvae mepeBipKy caMOCTIHHOI
pOOOTH CTYJIEHTIB B MDKCECIHHUN Mepioj, CTYNIHb 3aCBOEHHS HUMU OCHOBHUX
TEOPETUYHUX TMOJOKEHb IHOTO 3MICTOBHOIO MOAYJS, BUBYEHHS PO3JLUIIB
TEOPETUYHOT0 Marepiany Ipyroro 3MICTOBHOIO MOJIYJS AJIiA MIATOTOBKH [0
KOHTPOJIFOIOYOT0 3axoAy (MDKCECIHHOI MHChMOBOI KOHTPOJIBHOI poOOTH), a
TaKOX IMIATOTOBKY 10 KOHTPOJBHOI pOOOTH Y CeCiitHUM TIepio.

[Ticns BuBueHHs 3M-JI2 cTyeHTH TOBUHHI OBOJIOAITH HACTYITHUMHU 3HAHHSIMU
® TEOPETUYHI OCHOBM TIIPOJIOTIYHMX  TPOrHO31B, 3aCHOBaHI  Ha
3aKOHOMIPHOCTSIX PO3MOJIUTY PYCIOBUX 3alaciB y PYCIOBIA Mepexi Ta

MPUILIKBI BOJIU JI0 HET;

® METOAM BU3HAYEHHS PYCIOBUX 3alaciB BOJAW Ha AUISHII PIYKHU;
e MopdoMeTpUYHa KpUBa 00'eMy 3amacy BOAM B pyciiax piyok;
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H

¢1314HI Ta TEOPETUYHI OCHOBM IMPOTHO3IB MO TEHJEHLII a00 M0 KPUBUM
crnany;

e 1100y/10Ba TUMOBOI KpUBOI criany (rpadiyHe pillleHHs);

e Mo0y/10Ba KPUBOI CIay 3a JOMOMOI'0OK0 aHAJIITUYHOTO PILIEHHS 3aj1ayl.

e nporecu PopMyBaHHS TOBEPXHEBOI'0 CTOKY Ha BO0300pi;

® BHJIM [IPOTHO31B JIOIIOBUX MABOJIKIB;

® METOJ OJUHUYHOTO rigporpady. OyHkuis godiranns. I'enetnyna popmyna
CTOKY;

® MPaKTUYHI CITIOCOOU MPOTHO31B JIOMIOBUX MABOJKIB MO JAHUM PO ONaIH Ta
MIPUILIUB BOJIA B PIYKOBY MEPEKY;

® 3aKOHOMIPHOCTI 1 (hakTOpH (GOPMYBAHHS MEKEHHOI'O CTOKY P14OK;

® TEOPETUYHA OCHOBA JIOBIOCTPOKOBUX MPOTHO31B CTOKY Yy MEP10Jl MEKEHI;

MpaKTU4YHI ~ 3aco0M, 10  BUKOPUCTOBYIOTBCS Il CKJIQJaHHS

JOBrOCTPOKOBHX MTPOTHO31B CTOKY Y MEP10 MEKEHI.

HasBHe B 0i0mioreni yHiBepcHTeTy 1 Ha Kadeapi Tigpojorii cyuri
aBYaJbHE-METOANYHE 320€31EYEHHS IbOTO MOJTYJIS:

1

2

. AononoB Bb.A., Kamunun I'.II., Komapo B.Jl. Kypc ruaponmorundeckux
nporHo3oB: YueOHuk. Jlenunrpan: ['uapomereonsaar, 1974. 440 c.

. bedanun H.®., Kanunun I'.I1. YopaxseHnus u metoguyeckue pa3padOTKH MO
TUAPOJIOTHYECKUM  TIporHo3am:  YyeOHoe  mocoOue.  JleHWHTpas:
I'mapomereounsaat, 1983. 390 c.

. JJoboma H.C. Koncnekr nekmit  «limposioriyni  mporHo3my». Opeca:
Bupasaunrso «TOCy», 2009. 172 c.

. IMakipzanoBa JK.P. JloBroctpokoBi TriiposioriuHi mporHo3u: KoHcnekt
aexkmin. Oneca: Bun-so TEC, 2010. 154 c.

. PyKoBOACTBO 1O THAPOIOTrHYECKUM MPOTHO3aM. KpaTKOCpOUHBIH MPOTHO3

pacxona ¥ ypoBHS BOJblI Ha pekax. Jlenunrpan: I'mapomereonsnar. Beim. 2.

1989. 246c.

HacrtaBnenue 1o ciyx0e TpPOrHO30B. Bem.3. Y.1. Jlenunrpan:

I'mapomereonsnar. 1962. 194 c.

. HacranoBa 3 omneparuBHOi Trigposorii. [IporHosm pexumy BOA CYIII.
['inposnoriune 3abe3nedyeHHs 1 oocnyropyBanns / KepiBuuii nokyment. Kuis:
VYkpaincbkuil riipomMmeTeoposioriunuii uentp, 2012. 120 c.

. I'eoprueBckuit IO.M., IHanoukun C.B. I'maponornueckue mNPOTHO3BI.

Vuebnuk. CII6. U3n.PITMYVY, 2007. 436 c.

30ipHUK METOJMYHUX BKA3IBOK JIO0 TMPAaKTUYHUX 3aHATh 3  Kypcy

«["iaponoriyni nporno3u» / bedani H.®, Ilakipzanosa X.P. Ogeca: OI'MI,

2001. 75 c.
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Mopynp nekuitauii — 3 (3M-JI3) nepenbavae mepeBipKy camMOCTIHHOT
pOOOTH CTYJIEHTIB B MDKCECIHHUN Mepioj, CTYNIHb 3aCBOEHHS HUMU OCHOBHUX
TEOPETUYHUX TMOJOXKEHb IHOTO 3MICTOBHOIO MOAYJS, BUBYEHHS PO3JLUIIB
TEOPETUYHOr0 MaTepiajay TPEThOro 3MICTOBHOTO MOJYJS JJIS MIATOTOBKH [0
KOHTPOJIFOIOYOTr0 3axoay (MDKCECIHHOI MHUChMOBOI KOHTPOJBHOI poOOTH), a
TaKOX IMIATOTOBKY 10 KOHTPOJBHOI pOOOTH Y CECIHUMN TIepio.

[Ticns BuBuenns 3M-JI3 cTyneHTH NOBMHHI OBOJIOAITH HACTYITHUMHU 3HAHHSIMU
CTAaTHUCTHYHI XapaKTEPUCTUKU MIHJIUBOCTI €JIEMEHTIB PEXKUMY MODS;
PIBHSIHHS TAPHOT 1 MHOKUHHOI perpecii;
noriHoMu YeOuiieBa Ta OpTOTOHAJIbHI MPUPOIHI CKIIAJIOBI,

MOKa3HUKUA aTMOC(EpHUX MPOIECIB, SIKI BUKOPUCTOBYIOTHCSA B  MOPCBHKUX
T1IPOJIOTTYHUX IPOTHO3aX;
- CKJIaJIOB1 TEIJIOBOTO OajaHCy MOPS Ta METOJM X BU3HAYCHHS.

HasiBHe B 0i0mioreni yHiBepcUTeTy 1 Ha Kadeapi Tigposorii cyuri
HaBYAJIbHE-METOINYHE 3a0€3MeYCHHSI IIbOT'O MOJIYIIA:
Metoauune 3abe3neueHHs posaury [1,3,4,5,6 ocHoBHOI niteparypu (po3aia
«MoOpCBKI TTPOTHO3WY)].

Monyns nekuiiauii — 4 (3M-JI4) nepenbadae mepeBipKy CaMOCTIHHOT
pOOOTH CTYJIEHTIB B MDKCECIHHUN Mepioj, CTYMIHb 3aCBOEHHS HUMU OCHOBHUX
TEOPETUYHUX TMOJOKEHb IHOTO 3MICTOBHOIO MOAYJS, BUBYEHHS PO3JLUIIB
TEOPETUYHOT0 MaTepiajly YETBEPHOI'O 3MICTOBHOTO MOJYJIA JIJIsl MIATOTOBKH JI0
KOHTPOJIIOIYOro 3axoiy (MIDKCECIHHOI MUCbMOBOI KOHTPOJIBHOI POOOTH), a
TaKOX MIATOTOBKY 10 KOHTPOJIBHOT poOOTH y CeCiiiHuM nepio/.

[Ticns BuBuenns 3M-JI4 cTyeHTH TOBUHHI OBOJIOAITH HACTYITHUMHU 3HAHHSIMU
- CTaTUCTUYHI METOJIU MPOTHO3Y MOPCHKUX TEUild;

- CTaTUCTUYH1 METOJIU MMPOTHO3Y MOPCHKUX XBUJIb;

- CTaTUCTUYHI METOJIA MIPOTHO3Y 3TIHHO-HATIHHUX KOJMBaHb PIBHS MODS;

- METOU KOPOTKOCTPOKOBHMX IMPOTHO31B TEMIIEPATypH BOJU B MOPI;

- METOU KOPOTKOCTPOKOBHMX MPOTHO31B JIbOJAOBHX SIBUILl B MOPI.

Metoauune 3abe3neuenns po3auny [ 1,3,4,5 ocHoBHOT jiTepatypu (po3ain
«MopchbKi TPOTHO3WY) | .

Monyns nexuiiauii — 5 (3M-JIS) nepenbayae nepeBipKy caMOCTIHHOT poOOTH
CTYJIEHTIB B MDKCECIHHUN TMepio, CTYMiHb 3aCBOEHHS HUMU OCHOBHHX
TEOPETUYHUX TMOJOXKEHb IHOTO 3MICTOBHOIO MOAYJS, BUBYEHHS PO3JLUIIB
TEOPETUYHOr0 Marepiajy II’SITOr0 3MICTOBHOIO MOMYMS JUIsl MIATOTOBKH IO
KOHTPOJIIOIOUOro 3axofy (MIDKCECIHHOI MHUCbMOBOI KOHTPOJIBHOI POOOTH), a
TaKOX MIATOTOBKY /10 KOHTPOJIBHOT poOOTH y CeCiiiHUM Nepio/.

[Ticns BuBueHns 3M-JIS cTyeHTH TOBUHHI OBOJIOAITH HACTYITHUMHU 3HAHHSIMU

24



e (i3uyHa OCHOBA Ta METOAM KOPOTKOCTPOKOBHMX MPOTHO3IB BUTPAT BOJAU
M1J] 4ac BECHSHOTO BOJOMNIISA PIBHUHHUX PIYOK;
® [PUHIMI PO3PaxXyHKY CHICOTAHEHHS HAa OCHOBI PIBHSHHS TEIUIOBOIO
OaslaHCcy CHDKHOTO MOKpUBY. OCHOBHI CKJIa/0B1 PIBHSHHS TEILIOBOTO
OaJlaHCy CHIKHOTO TOKPUBY;
e crnocoOM po3paxyHKIB BOAOBIAJAAuYl 13 CHIFOBOTO TOKPUBY IIpH
NepeMiHHIN Ta MOCTIMHIN BOJIOYTPUMYIOUiid 31aTHOCTI CHITY;
e DpIBHSHHA BOJHOrO OajaHCy 3a TMepioJl BECHSHOTO BOJOMULISA SIK
TEOpEeTUYHA OCHOBA NMPOTHO3YBAHHS 11apiB BECHSIHOTO CTOKY;
® OCHOBHI (haKTOpHW BTPAT BOJHU MiJ YaC BECHSHOIO BOJOMULIA PIBHUHHUX
pIYOK;
® METOAM BHU3HAYEHHS 3amnaciB BOAU B CHITOBOMY IOKPHUBI Ta JbOAOBIH
KOpIli, JIOIIOBMX OMNaaiB TMiJ Yac CHIFOTaHEHHS Ta CHaay BECHSHOIO
BOJOILLIS;
® [IpaKkTUYHI NPUHOMHU PO3POOKH METOJUKHU JOBrOCTPOKOBOIO MPOTHO3Y
1IapiB CTOKY Ta MAaKCUMAaJIbHUX BUTPAT BOJIM BECHSIHOTO BOJIOTLILIIA.
HasiBHe B 0i0mioreni yHiBepcUTEeTy 1 Ha Kadeapi Tigpojorii cyuri
HaBYaJIbHE-METOMYHE 3a0€3MeUEHHs IbOTO MOAYJIS:
l.AnomnoB B.A., Kamuaun [I'.II., KomapoB B.[. Kypc ruaponmormueckux
Mporuo3oB: Yueonuk. Jlenunrpan: ['mapomereonsaar, 1974. 440 c.
2.bedanu H.®., Kanuuun I'.I1. YrnpaxHenuss u Merogudeckue pa3paboTKu 1O
TUIPOJIOTHYECKUM  MPOTHO3aM: YuyebHoe  mocobue. Jlenunrpan:
I'mapomereounsaat, 1983. 390 c.
3.Jlo6ona H.C. Timposoriudi mporHO3u: KOHCIEKT Jekiii. Oxeca: BumgaBHULITBO
«TOCx», 2009. 172 c.
4.1lakip3anoBa JK.P. JloBroctpokoBi Trimposioriudi mnporuo3u: KoHcnekT
aexkmid. Opeca: Bun-so TEC, 2010. 154 c.
5.T'omuenko E.J[., laxupzanoBa X.P. TepputopuanbHOoe€ HOJITOCPOYHOE
MPOTrHO3UPOBAHUE MAKCUMAJbHBIX PACXOJOB BOJIbI BECEHHETO IOJIOBOIbBS.
Kuis: KHT, 2005. 240 c.
6.T'onuenko €.JI., OBuapyk B.A., [akip3anoBa X.P. Po3paxynku Ta
JOBIOCTPOKOB1 MPOTHO3U XapaKTEPUCTUK MAKCHUMAJIbHOI'O CTOKY BECHSHOTO
Bojonuuis B Oaceiini p. [Ipun’ste: monorpadis. Opeca: Ekonoriss, 2011.
336 c.
7.1lakipzanoBa JK.P.  JloBroctpokoBe MpOTHO3YBaHHA  XapaKTEPUCTHUK
MaKCHUMAaJIbHOI'O CTOKY BECHSHOI'O BOJAOIULIS PIBHUHHUX PIYOK Ta €CTyapiiB
teputopii Ykpainu: monorpadis: Opeca: DOIl bongapenxko M.O., 2015.
252 c.
8.PyKOBOJCTBO MO THAPOJIOTMYECKUM MpOrHo3aM. JloirocpodHsle MPOTHO3BI
AJIEMEHTOB  BOJHOIO pPEXHMMa peK U BoaoxpaHunuul. JleHuHrpan:
I'mapomereonsaar. Bem. 1. 1989. 357c.
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9.HacrtaBnenne 10 CiIyk0e MPOTHO30B. Bem.3. Y.1. Jlenunrpan:
I'mapomereounsaar, 1962. 194 c.

10. HacranoBa 3 omepaTuBHOi Triaposorii. [IporHosum pexumy BOJ CYIII.
['inponoriune 3a0e3nedenHs 1 oociyropyBanHs / KepiBHuit nokyment. Kuis.:
VYkpaincbkuil riipomMeTeoposioriunuii uentp, 2012. 120 c.

11. Teopruesckuit FO.M., Illanoukun C.B. T'maponorndeckue MNpPOTHO3HI.
Vuebnuk. CII6. U3a.PITMYVY, 2007. 436 c.

12.  30ipHUK METOAUYHMX BKa31BOK “‘/[0OBroCTpOKOBHIl MPOTHO3 €JIEMEHTIB
BECHSAHOI'O BOJOINUUISL Ha PIBHUHHUX plUKax’ [0 MNPAKTUYHUX 3aHATh 3
muciuiutiay - “T'igponoriyHi  mporHo3u” s cTydeHTiB IV kypey
TiIPOJIOTTYHOTrO  (pakyiabTeTy O4YHOI ()OPMU HaBUaHHS 32 CIHELIAJIBHICTIO
“I'inponoris Ta rigpoximis” / Jlo6o-ma H.C., Hlakip3anosa XK.P. Opeca,
OIEKY, 2003. 39c.

13. MeroanuHi BKa3iBKM [0 TNPaKTUYHUX 3aHATh ,,KOpoTKoCcTpokoBi
MPOrHO3U TiAporpadiB BECHIHOTO BOAOMULISA’ 3 JUCHUILTIH ,,Po3paxyHKH Ta
MPOTHO3U T1APOJOTIYHUX XapaKTEePUCTUK il MaricTpiB Ta ,,['iaponoriuni
nporHo3u”  gans  coemiaiictie [V kypcy  HampsMy — MiITOTOBKHU
,,] 1IpOMeTeopoJIorist”, creialibHICTh ,,[ 11posorist Ta rigpoximis” / Ykiagadi:
[TakipzanoBa X.P., Iloropenora M.IL Opeca: OJIEKY, 2008, 36 c.,
YKp.MOBa.

Mopayne nexkuitnuii — 6 (3M-JI6) mnepenbadae mepeBipKy CaMOCTIMHOT
pOOOTH CTYJIEHTIB B MDKCECIHHUN Mepioj, CTYNIHb 3aCBOEHHS HUMU OCHOBHUX
TEOPETUYHUX TMOJOKEHb IHOI'O 3MICTOBHOIO MOAYJS, BUBYEHHS pPO3JLUIIB
TEOPETUYHOT0 MaTepiajly MIOCTOrO 3MICTOBHOTO MOAYJS JJis MIATOTOBKH [0
KOHTPOJIFOIOYOT0 3axoAy (MDKCECIHHOI MHChMOBOI KOHTPOJIBHOI poOOTH), a
TaKOX IMIATOTOBKY 10 KOHTPOJBHOI pOOOTH Y CECIHUMN TIepio.

[Ticns BuBueHHs 3M-JI6 cTyeHTH TOBUHHI OBOJIOAITH HACTYITHUMHU 3HAHHSIMU
® OCHOBHI pucH (pOpMyBaHHS BOAOIMILISA HA TIPCHKUX PIUKaAX;

® TEOpEeTUYHA OCHOBA IMPOTHO31B BECHSHO-JITHBOTO BOJONULIA TIPCHKUX

pIYOK;
® PO3PaxXyHOK TEMIIEpaTypu MOBITPs 1 KUIbKICTh OMAJIB HA PI3HUX BUCOTAX
y BUNAJKY BIZICYTHOCTI JaHUX CIIOCTEPEIKEHb;

® [PUHIMOM MOOYJOBM METOJMK IPOTHO3Y CTOKY TIPCBKHX pIYOK 3a
MIEPIITUH Ta 1HII MICSI{I BECHSIHO-JIITHHOTO BOJIOTLJIIS.

® [IpolieC JIbOJOYTBOPEHHSI Ha piuKax Ta BOJIOCXOBHILAX; OCHOBHI YMOBH
MOSIBU JIbOJY HA pIYKaX;

® OCHOBa MPOTHO31B AAT 3'sIBJICHHS JbOJly Ta BCTAHOBIIEHHS JIbO/IOCTABY;

® PO3PaxXyHOK HAPOCTaHHS TOBUIMHU KPUKAHOTO MOKPUBY;

e (hi3uyHI NpoLecu PO3KPUTTS PIUOK, 03€p Ta BOJOCXOBHUII;
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e (axTopu, BIA SAKUX 3aJCKUTh JaTa PO3KPUTTS PIYOK, O03ep Ta
BOJIOCXOBHUIII;
® [pakTU4HI 3aco0U Jig MPOrHO3Y JaTH MOYaTKy Jpeidy apomy Ta
OUYHMIIEHHS BiJl HHOTO BOJOCXOBHIII.
e (i3uYHI OCHOBHM JOBTOCTPOKOBHX MPOTHO3IB 3aMEpP3aHHS Ta CKPECaHHS
pIYOK, 03ep Ta BOJOWMHUIIL;
® [IPUHIMIYU CKJIAJAaHHS JOBrOCTPOKOBUX IIPOTHO31B 3aMEP3aHHs PIUOK;
® [IPUHIMIMN CKJIAJaHHS JOBTOCTPOKOBHMX IMPOTHO3IB 3aMep3aHHs O3€p Ta
BOJIOCXOBHUIII;
® [IPUHIMIYU CKJIaJAaHHS JOBIOCTPOKOBUX IMPOTHO31B CKPECAHHS PIYOK;
® [PUHIMIM CKIAJaHHS JIOBFOCTPOKOBHUX IPOTHO31B CKPECAaHHS O3€p Ta
BOJOCXOBHIII.
HasBHe B 0i0mioreni yHiBepcUTeTy 1 Ha Kadeapi Tigpoiorii cymii
HaBYaJIbHE-METOMYHE 3a0€3MeUeHHs IbOTO MOAYJIS:
l.AnnonoB b.A., Kamuuumn I'.Il., KomapoB B.J[. Kypc ruaponmorumueckux
porHo3oB: YueoHuk. Jlenunrpan: 'mapomereonsaar, 1974. 440 c.
2.bedanu H.®., Kanunuun I'.I1. YrnpaxHenuss u Merogudeckue pa3padoTKu 1O

THIPOJIOTUYECKHM  TporHo3aM:  YdueOHoe  mocobue.  JleHwHrpan:
I'mapomereonsaat, 1983. 390 c.
3. Jlobona H.C. Koncnekr mekmii  «['igposoriuni  mporHosu». Ogpeca:

Bugasaunrso «TOCy», 2009. 172 c.

4. PyKOBOJCTBO O THUAPOJOTHYECKUM MPOTrHO3aM. [[olrocpodHbie MpOrHO3BI
AJIEMEHTOB  BOJHOTO peXHMa pEeK W BoAoxpaHwuil. JIeHuHrpan:
I'mapomereonsnar. Bem. 1. 1989. 357c.

5. PyKOBOJCTBO IO THAPOJIOrHYECKUM MPOTrHO3aM. [IporHos nemoBbIX siBIEHUN

Ha pekax U BogoxpaHwiumax. Jlenunrpan: I'mapomereomsnar.  Beim. 3.
1989. 168 c.
6.HacrtaBnenne 10 ciyk0e MPOTHO30B. Bem.3. Y.1. Jlenunrpan:

I'mapomereounsaart, 1962. 194 c.

7.T'eoprueBckuit  FO.M., Illanoukun C.B. I'maposioruyeckue mNPOTHO3HI.
Vuebnuk: CI16. U3n.PITMY, 2007. 436 c.

8.30IpHUK METOAMYHHMX BKA31BOK JO TMPAKTUYHUX 3aHITh 3 JUCIUIUIIHU
«["iaponoriydi mporuo3u» Ayg cryaeHTtiB [V-V KypciB o4HOI 1 3204HOT hopm
HaBUaHHS 3a cremianbHIcTIO «['igposoris Ta rigpoximis» (~JloBrocTpokosi
MIPOTHO3W CTOKY BECHSHO-JIITHHOTO BOJOMULISA TipchbKux piuok’) // JloGoma
H.C., lakip3anosa X.P., Ogeca: OJJEKY, 2005. 31 c.

9.36ipHMK METOAMYHMUX BKa3iBOK J0 MPAKTUYHUX 3aHITh Ta KypCOBOIO
MPOEKTYBAHHS 3 JUCHUIUTIHU «[ 1IpoaoriyHi mporHo3my», po3aut ~llporHosu
JBOJIOBOTO pexuMy” s cTylaeHTiB [V-V KypciB rigpoMeTreoposoriyHHOTO
IHCTUTYTY 3a chemianbHIcTIO «['imposioriss Ta Triapoximis» / VYkiajgad:
H.C.JIo6oma Opmeca: OIEKY, 2006. 28 c.
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Mopynp nekuiiauii — 7 (3M-JI7) nepenbayae mepeBipKy CaMOCTIHHOT
pOOOTH CTYJIEHTIB B MDKCECIHHUN Mepioj, CTYNIHb 3aCBOEHHS HUMU OCHOBHUX
TEOPETUYHUX TMOJOKEHb IHOTO 3MICTOBHOIO MOAYJS, BUBYEHHS PO3JLUIIB
TEOPETUYHOT0 MaTepialy CbOMOr0 3MICTOBHOIO MOAYJS ISl MIATOTOBKU [0
KOHTPOJIFOIOYOT0 3axoAy (MDKCECIHHOI MUChMOBOI KOHTPOJBHOI poOOTH), a
TaKOX IMATOTOBKY 10 KOHTPOJBHOI pOOOTH Y CECIiHUMN TIepio.

ITicns BuBueHHss 3M-JI7 CTyAeHTH NOBHUHHI OBOJIOJITU HACTYIMHUMH
3HAHHIMU:

- He0e3MeuH1 MOPChKI TAPOIOriYHI SBUIIA Ta IX KpUTEPI;
- METOJ] IPOTHO3Y TATYHA B aKBATOPii OPTY;

- METOJ] IPOrHO3Y 0OMep3aHHs CYJIEH;

- METOJ] pO3PaxyHKY €JI€MEHTIB XBUJIb I[yHaMI.

Metoauune 3abe3neuenHs po3auny [ 1,2,4 ocHOBHOI JiTepaTypu (PO3ia
«MopChKI TTPOTHO3WY) |.

Monyns nekuiiauii — 8 (3M-JI8) nependadae mepeBipky caMOCTIHHOI
pOOOTH CTYJIEHTIB B MDKCECIHHUN Mepioj, CTYNIHb 3aCBOEHHS HUMU OCHOBHUX
TEOPETUYHUX TMOJOKEHb IHOTO 3MICTOBHOIO MOAYJS, BUBYEHHS PO3JLUIIB
TEOPETUYHOT0 Marepialy BOCBMOTO 3MICTOBHOI'O MOJYJS AJiA MIATOTOBKU [0
KOHTPOJIIOI0YOTo 3axofy (MIDKCECIHHOI MUCbMOBOI KOHTPOJIBHOI POOOTH), a
TaKOX MIATOTOBKY 10 KOHTPOJIBHOT poOOTH y CeCiiiHUM nepio/.

[Ticns BuBuenns 3M-JI8 cTyneHTH NOBMHHI OBOJIOAITH HACTYITHUMHU 3HAHHSIMU
- (p13uyH1 OCHOBM Ta METOAOJIOTTYHI MPUHIIUIN JOBIOCTPOKOBUX
MOPCBKHUX T1IPOJIOTTYHUX MPOTHO31B;
- METOJM JIOBFOCTPOKOBUX MPOTrHO31B TEMIIEPATypH BOAM B OKEaHi;
- METOJM JIOBFOCTPOKOBUX MPOTHO31B JIbOJIOBUX SIBUII B HEAPKTUYHUX
MOPSIX.
- 0cOoOJMBOCTI Ta METOIOJIOTT4HI MPUHIHUIIN JTHOJIOBUX MPOTHO31B B
ApPKTHYHUX MOPSIX;
- METOIM MPOTrHO31B €JIEMEHTIB JIbOJIOBOTO PEXKUMY B apKTUUYHUX
MOPSIX;
- METOAM MPOTHO31B JHOJOBUTOCTI B ApKTUUHUX MOPSIX;
- METOIM MPOTrHO31B BECHSIHUX JbOJIOBUX SIBUII B APKTUYHUX MOPSIX;
- METOM MPOTrHO31B CTPOKIB JIHOJOYTBOPEHHS B APKTUYHUX MOPSIX.
Meronunune 3abe3neuenns po3auy [ 1,3,4,5 ocHOBHOT niTepaTypu (po3aii
«MoOpCBKI TTPOTHO3WY)].

IIpakTuyHuii Mmoayab
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Monyns npaktuunuit — 1 (3M-II1) nepenbavae nepeBipky caMOCTIHHOT
poOOTH CTYIEHTIB SIK Y Mikceciiinuii nepiog (OM), Tak 1 miJ yac MpOBEACHHS
ayIuTOpHUX NpakTUYHKUX 3aHATH (O3E), 110 BKIIIOYAIOTh MIATOTOBKY Ta 3aXUCT
BUKOHAHOI KOHTPOJIbHOT pOOOTH Ta MPaKTUYHOT pOoOOTH.

[Ticns BuBuenHs 3M-II1 cTyneHTH NOBHHHI OBOJIOAITH HACTYIHUMH
BMIHHIMU:

1. BU3HAYaTH Yac PyCcIOBOro AOOIraHHS BOAM Ha JUISHII PIUKH;
2. BCTaHOBIIIOBATH BIJAMOBIIHI BUTPATH 1 piBHI BOJM HA JUISHI[ PIUKU;.
3. BuU3HayaT npuuuHU GopMHu Tpadika BIAMNOBIAHMX pIBHIB BOJIU Ha

CIAOKOMPUTUTMBHIN AUISHII PiUKH;

4. po3po0isiTH METOAMKY MPOrHO3Y IIOJIEHHUX PIBHIB BOAM Ta OI[IHIOBATH ii

TOYHICTb.

HasiBHe B 0i0mioreni yHiBepcUTeTy 1 Ha Kadeapi Tigposiorii cymii

HaBYaJIbHE-METOIMYHE 3a0€3MCUCHHS 1bOT'0 MOJTYJIS:

1. AnomoB b.A., Kanunaun I'.11., Komapos B.Jl. Kypc ruapomorudeckux nmporHo3os:
VYuebnuk. JIenunrpan: ['mapomereonsnar, 1974. 440 c.

2.bedpanu H.®., Kamuuun ['.I1. YnpaxHeHus U MeTOOUYECKUE pa3pabOTKH IO
THIPOJIOTHYECKUM MPOTHO3aM: YuebHoe mocobue. JIennnrpan: 'mapomereonsaar,
1983. 390 c.

3.Jlo6ona H.C. Koucnekr nekumiit «['igposnoriuni nporuosu». Opneca: BuaaBHUITBO
«TOC», 2009. 172 c.

4. PyKOBOJCTBO IO THAPOJIOTMYECKUM MporHo3aM. KpaTkocpouHslif TpOrHO3 pacxoaa
¥ YpoBHS BojbI Ha pekax. JIeHuHrpana: ['mapomereomsmar. Bem. 2. 1989. 246¢.

5. HacraBnenue no cimy»6e nmporHo3os. Bemi.3. U.1. Jlenunrpan: I'mapomereonsnar,
1962. 194 c.

6. HacranoBa 3 oneparuBHOi rifgposorii. [Iporaosu pexumy Box cymii. 'igponoriune
3a0e3neueHHs 1 oOciyroByBanHa / KepiBHuii nokymeHT. KuiB: VYkpaiHChKuii
riipomereopoioriyauii nenrp, 2012. 120 c.

7.301pHUK METOJMYHHMX BKa3iBOK /0 MPAaKTUYHUX 3aHATH 3 Kypcy «l'1aposorivxi
nporuo3ny/ bedani H.®., Illakipzanosa XK.P., Ogeca: OI'MI, 2001. 75 c.

Monyns npaktuunuii — 1 (3M-I12) nepenbayae nepeBipKy caMOCTIHHOT
poOOTH CTYIEHTIB sIK Y Mikceciiinuii nepiog (OM), Tak 1 miJ yac MpOBEICHHS
ayIuTOpHUX NpakTHYHKUX 3aHATH (O3E), 110 BKIIIOYAIOTh MIATOTOBKY Ta 3aXHUCT
BUKOHAHOI KOHTPOJIbHOI Ta MPAaKTUYHOI POOOTH.

[Ticns BuBuenHs 3M-II2 cTyneHTH MOBUHHI OBOJIOJITH HACTYITHUMH BMIHHSIMM:
1. BU3HA4aTH 3amacu BOJM B PIYKOBIM Mepexi 3a pI3HUMHU METOJaMUu;

2.  OynyBaTu KpUBY PYCIOBHUX 3alaciB Ha JUISTHII PIUKH;
3.  BHU3HAYaTH Yac PYCJIOBOro JoOIraHHS BOAM MO KPHUBIA PYCIOBHUX
3aI1acis;

4.  po3paxoByBaTH opauHaTu PyHKIIII 100iranHs (Tpancdopmariii);
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5. BU3HAUYaTH TNOYATKOBI 3HAaueHHd mnapameTpiB (opmynu Kamninina-
MuttokoBa 711 pO3paxyHKy OpJIMHAT (DYHKIIIT 1OOITaHHS;

6.  HajgaBatu rpadiunuii BUrasg GyHKuii TpaHchopmarii;

7.  TpOTHO3YyBaTH BUTPATH BOAM B HUKHBOMY CTBOPI PIYKH Ha OCHOBI
po3paxyHKy TpaHchopmallii maBoAKy 3a iHTerpaiom Jroamens;

8.  BUKOHYBaTH OI[IHKY NPOTHO3IB Ta HaJaBaTh TpadiuHuil BUTIAL
CIIOCTEPEKEHUX Ta CIIPOTHO30BAHOTO TiiporpadiB y CTBOPAX PIUKH;

9.  BUSBISTH BIUIMB IIapaMeTpiB n 1 T Ha popMy KpHUBOi TpaHchopMaIlii.

HasiBHe B 0i0mioreni yHiBepcUTeTy 1 Ha Kadeapi Tigposorii cyuri

HaBYaJIbHE-METOIMYHE 3a0€3MEUYCHHS 1bOT'0 MOJTYJIS:

1. AnomnoB B.A., Kanunun I'.I1., Komapos B.J[. Kypc ruaposiiornyeckux mporHo3os:
VYuebnuk. JIenunrpan: ['mapomereonsnar, 1974. 440 c.

2. bepanu H.®., Kanunun [.II. VnopaxHeHus u Meroauyeckue pa3pabOTKU IO
THIIPOJIOTHYECKUM TIPOTHO3aM: YueOHoe mocooue. JIeHunrpan: ['mapomereonsaar,
1983. 390 c.

3. Jlo6ona H.C. Koucnekr nekuiit «l'igponoriyni nporao3u». Opneca: BugaBHUITBO
«TOCx», 2009. 172 c.

4. PyKOBOJCTBO IO THPOJIOTHYECKUM MporHo3aM. KpaTkocpouHslif IpOrHO3 pacxoia
¥ YpoBHS BofbI Ha pekax. JIeHunrpaa:I'mapomereonmsnar. Borm. 2. 1989. 246c.

5. HacraBnenue no cimyx6e nmporno3oB. Brm.3. U.1. Jlenunrpazn: I'mapomereonsaar,
1962. 194 c.

6.301pHUK METOJMYHHMX BKa31iBOK /O MPAaKTUYHUX 3aHATH 3 Kypcy «l'iaposorivxi
nporHo3u» / bepani H.®, Illakip3anosa XK.P., Ogeca: OI'MI, 2001. 75 c.

Monyns npaktuunuit — 3 (3M-I13) nepenbavae nepeBipKy caMOCTIHHOT
poOOTH CTYIEHTIB SIK Y MikceciiiHuii nepiog (OM), Tak 1 miJ yac MpOBEACHHS
ayIuTOpHUX NpakTHYHKUX 3aHATH (O3E), 110 BKIIIOYAIOTh MIATOTOBKY Ta 3aXUCT
BUKOHAHOI KOHTPOJIbHOI Ta MPAaKTUYHOI POOOTH.

[Ticns BuBueHHss 3M-II3 cTyneHTH TOBUHHI OBOJOMITH HACTyHMHUMH
BMIHHIMU:
- pO3paxoByBaTH CTATUCTUYHI XapaKTEPUCTUKHU MIHJIUBOCTI PSAIB
okeaHorpagiyHUX €JIEMEHTIB Ta BUKOHYBATH iX aHaJi3;
- BM3HAYaTH PIBHSIHHS perpecii, a TaKox 3a0e3MeYeHICTh
KJIIMaTUYHUX Ta IHEPUINHUX MPOTHO31B;
- BMITH pO3KJIaJJaTH KPUBY BEPTUKAJILHOTO PO3MOLTY TEMIIEpaTypu
BOJM B psin Yebuienra.
Mertonuune 3abe3nedeHHss [3  OCHOBHOI  JiTepaTypu,2,6  mepeniky
METOJIMYHUX BKA31BOK]

Monyns npaktuunuii — 4 (3M-I14) nepenbavae nepeBipKy CaMOCTIHHOT
poOOTH CTYIEHTIB K y MbKceciitHui nepion (OM), Tak 1 mig 4ac MpOBEACHHS
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ayIuTOpHUX NpakTHYHKUX 3aHATH (O3E), 110 BKIIIOYAIOTh MIATOTOBKY Ta 3aXHUCT
BUKOHAHOI KOHTPOJIbHOI Ta MPAaKTUYHOI POOOTH.

[Ticns BuBueHHss 3M-II4 cTyneHTHM TOBUMHHI OBOJIOAITH HACTyHHUMH
BMIHHIMU:

- pO3paxoByBaTU BUCOTY XBWIb 3a JOIIOMOTOK0 CHHOIITUYHOTO METOAY;

- OyyBaTH KapTy XBWJIb Ta 00OMPATH PEKOMEH0BaHUI MapLIpyT Cy/AHA;

- 00YMCITIOBATH MIBUJIKICTh Ta YaC PyXy CYJIHA, BPAaXOBYIOUH MOJIS XBUJIb.

Metonuune 3abe3nedeHHs [3,4 OCHOBHOI JiTepaTypu, 3 MEpeliKy MEeTOAUYHUX
BKa3iBOK |

Monyns npaktuunuit — 5 (3M-IIS) nepenbavae nepeBipKy caMOCTIHHOT
poOOTH CTYIEHTIB SIK Y MikceciiiHuii nepiog (OM), Tak 1 miJ yac MpOBEACHHS
ayIuTOpHUX NpakTHYHKUX 3aHATH (O3E), 110 BKIIIOYaIOTh MiATOTOBKY Ta 3aXUCT
BUKOHAHOI KOHTPOJIbHOI Ta MPAaKTUYHOI POOOTH.

[Ticns BuBuenHs 3M-IIS cTyneHTH NOBHHHI OBOJIOAITH HACTYHUMHU
BMIHHIMU:

1. po3paxoByBaTH IHTEHCUBHICTh CHITOTAHEHHS 3a PI3HUMH METOJAMU;

2. BU3HAYaTH ‘‘BOJIO3aTPUMYIOUY 3JaTHICTh CHICY® Ta ‘“BoJOBIIAady
CHITOBOT'O MOKPUBY’;

3. BU3HAYATH ILJIOILY OJIHAYACOBOT'O CHITOTAHEHHS;

4. BCTAaHOBJIIOBATH JIaTy MOYAaTKY BOJIOBiJJIadul 3a BIICYTHOCTI Ta HasBHOCTI
JOIIOBUX ONAJIIB HA CHIT;

5. BU3HAUaTH 3arajibHi 3amacu BOJOTM Ha OaceiiHi — MaKCHUMallbH1
CHITO3anacH, ornaju, ikl BUIaJlaloTh HAa CHIT Ta I'PYHT, BUIbHUHN BiJl CHITY;

6. pO3po0OJIATH METOJUKY JOBIOCTPOKOBOTO TPOrHO3Y IIApiB CTOKY Ta
MaKCUMaJIbHUX BUTPAT BOJM BECHSHOTO BOAOMNULIS PIBHUHHUX PIYOK;

7. BUKOHYBATH aHaj13 MOXUOOK Ta OI[IHKY METOJUKH MPOTHO3Y.

HasiBHe B 0i0mioreni yHiBepcUTeTy 1 Ha Kadeapi Tigposorii cymri

HaBYaJIbHE-METOIMYHE 3a0€3MEUYCHHS 1bOT'0 MOJTYJIS:

1. AnomoB b.A., Kanunaun I'.11., Komapos B.Jl. Kypc ruaposorudeckux nmporHo3os:
Yuebnuk. JIenunrpan: ['mapomereonsnar, 1974. 440 c.

2.bedpanu H.®., Kamuuun ['.I1. YnpaxHeHuss U MeTOoaUYEecKuEe pa3pabOTKH IO
THIIPOJIOTHYECKUM TIPOrHO3aM: YdeOHoe mocobue. JIeHuHrpanm:I'mapomereonsaar,
1983. 390 c.

3.Jlo6ona H.C. Koucnekr nekumiit «['igposnoriuni nporuosu». Opneca: BuaaBHUITBO
«TOC», 2009. 172c.

4. Ilakip3zanoBa K.P. JloBroctpokoBi TimposoriyHi mnporHo3u: KoHcmekr nekiiil.
Opneca: Bun-so TEC, 2010. 154 c.
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S5.Tomuenko E.JI., Illakup3anoBa JXX.P. TeppuropuasbHoe m0ATOCPOUYHOE
MPOrHO3UPOBAHNE MAKCHUMAJIbHBIX PAacXOJ0B BOJbI BECEHHEro IOJIOBObS.
Kuis:KHT, 2005. 240 c.

6. 'omuenko €./1., OBuapyk B.A., [llakip3anosa JK.P. Po3paxyHku Ta TOBrocTpoKOBi
MIPOTHO3M XapaKTEPUCTUK MAaKCUMaJIbHOTO CTOKY BECHSHOI'O BOJOMULIS B OaceiiHi p.
[Ipun’site. Mmonorpadisa: Opeca: Exonoris, 2011. 336 c.

7. llakip3aHoBa AK.P. JIOBroCTpOKOBE IIPOTHO3yBAaHHSA XapaKTEPUCTUK
MaKCHUMAaJIbHOTO CTOKY BECHSHOIO BOJIOMULISA PIBHUHHMX pIYOK Ta ecTyapiiB
teputopii Ykpainu: monorpadis. Oneca: ®OII bongapenko M.O., 2015. 252 c.

8. PyKoBOACTBO MO THIPOJOTHYECKUM TMPOrHo3aM. JloArocpoyHble MPOTHO3BI
DJIIEMEHTOB  BOJHOTO  peXHMMa peK W BoJoxXpaHwmmnl.  JIeHWHrpan:
I'mppomereonsmar. Bemm. 1. 1989. 357c.

9. HacraBnenue mo ciryx0e nmporno3oB. Beim.3. U.1. Jlenunrpan: I'mapomereonsar,
1962. 194 c.

10. 30ipHMK METOAMYHUX BKa3iBOK “‘/lOBrOCTPOKOBHMI MpPOTHO3 €JIEMEHTIB
BECHSIHOT'O BOJONUIIA Ha PIBHUHHUX pIlYKax’’ J0 MPAKTHUYHUX 3aHATh 3 TUCIHUILUTIHU
“T'iaposoriydi mporHo3u” il CTyAeHTIB IV Kypcy TiApojIoTiuHOTO (aKylIbTeTy
ouHOi (opMH HaBYaHHS 3a creniagpHicTIO “I'igponoria Ta riapoximia” // Jlobona
H.C., lllakip3anosa XX.P. Opeca: OAEKY, 2003. 39c.

11. MeroauyHi BKa3iBKM 0 MPAKTHUYHUX 3aHATH ,,KOPOTKOCTPOKOBI MPOTHO3U
rigporpadiB BECHSHOrO0 BOAOMULISA~ 3 IUCHMIUNH ,PO3paxyHKH Ta MpPOTHO3U
T1IPOJIOTIYHUX XapaKTEPUCTUK ™ JUIsl MaricTpiB Ta ,,['1IpOJIOTiYHI MPOTHO3M™ IS
crnernianictiB [V kypcy HampsMmy miAroToBKH ,,['1ApoMeTeoposoriss’”, CrenialbHICTh
,L1aposoris Tta rigpoximia” // Ykmanaui: IllakipzanoBa XK.P., Iloropenoa M.II.
Opneca: OJIEKY, 2008. 36c¢.

Monyns npaktuunuii — 6 (3M-I16) nepenbayae nepeBipKy caMOCTIHHOT
poOOTH CTYIEHTIB K y MbKceciitHui nepion (OM), Tak 1 mig 4ac MpOBEACHHS
ayIuTOpHUX NpakTHYHKUX 3aHATH (O3E), 110 BKIIIOYAOTh MIATOTOBKY Ta 3aXHUCT
BUKOHAHOI KOHTPOJIbHOI Ta MPAaKTUYHOI POOOTH.

[Ticns BuBuenHs 3M-I16 cTyneHTH MOBUHHI OBOJIOJITH HACTYITHUMH BMIHHSIMM:

1. po3paxoByBaTu TeMmImeparypy MOBITPs Ha PI3HUX BHUCOTAX Yy BHUIAIKY
BIJICYTHOCTI JJAaHUX CIIOCTEPEKEHb;

2. BU3HAYaTH BUCOTY HYJIbOBOI Ta 1HIIMX 130T€PM B TpCbKOMY OaceiHi;

3. po3paxoByBaTH ‘‘CE€30HHY CHIFOBY JIHIIO’ 3a TEMIIEPATypPOIO MOMITHOIO
CHITOTaHCHHS,

4. BCTAaHOBIIIOBaTH OCHOBH1 (DaKTOpH, IO 3YMOBIIOIOTH (HOpMyBaHHS
BECHSHO-JIITHROTO BOJIONLIA HA TIPCHKUX PiUKax;

5. BU3HAUaTH CHIro3amacu, o 3aJUIIUIUCA Ha BOJA0300pi 10 APYroro ta
IHIITUX MICSIIIB BOJIONUIIS;

6. pO3pO0OJIATH METOAMKY JIOBFOCTPOKOBOI'O IMPOTHO3Y CTOKY MEPIIOro Ta
IHIIUX MICSIIB BECHIHO-JIITHHOTO BOAOILILIIS;
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7. BUKOHYBAaTH aHaji3 MOXMOOK Ta OLIHKY METOJUKHU MPOTHO3Y CTOKY
ripChKOI PIYKH.

8. BU3HAUaTU I1HAEKC, IO BHUCTYMA€ B SAKOCTI CyMapHOi Bigjadl Teruia
BOJHUM MOTOKOM, HEOOX1AHOT JIJIs1 IOSIBU JIBOJY;

9. BCTaHOBNIIOBATH (aKkTOpu, WIO0 BHM3HAYAIOTh TEIUIOBIAJAYy BOJHOTO
MOTOKY, HEOOXIJHY JIJIsl IOSIBU JIbOJJOBUX CTBOPEHB;

10. pPO3POOJISATH  METOJIUKY KOPOTKOCTPOKOBOI'O TPOTHO3Y IMOSIBU
IUTMBYYOT'O JIbOJY Ta BCTAHOBIIEHHS JIbOJOCTaBY 3a (PI3UKO-CTATUCTUUYHUM
METOJIOM;

1. BUKOHYBAaTH aHali3 MOXUOOK Ta OLIHKY METOJMKH MPOTHO3Yy AaT
JbOJOBUX SIBUILL.

12. BCTAHOBJIIOBATH MPUPOJHI YUHHUKH, BIJ SKUX 3aJ€XKUTh Jara
PO3KPUTTS PIUOK;

13. pO3paxoByBaTH TaHEHHS CHITY Ha KpH3i, BCTAaHOBIIOBAaTH ATy
CXOJyY CHIT'Y 3 HEl 1 MOYaTKy TaHEHHS JbOJY;

14. PO3paxoByBaTH ATy PO3KPUTTS piuok 3a metogom C.M.bynarosa.

HasBHe B 0i0mioreni yHiBepcUTeTy 1 Ha Kadeapi Tigpoiorii cymii

HaBYaJIbHC-MCTOJNYHC 3a0e31ecUeHHS ObOIro MOAVYJIA.

l.

AmnmnosnoB b.A., Kanunun I'.I1., Komapos B.Jl. Kypc ruaponornyeckux mporHo3os:

Yuebnuk.: JIenunrpan: I mapomereonsnat, 1974. 440 c.

bepann H.®., Kanunun ['.Il. VnopaxHeHus u MeToAuuecKkue pa3pabOTKH 10

THAPOJIOTUYECKUM  TIpOrHo3aMm:  YuyeOHoe  mocoOwue. Jlenunrpan:

I'mppomereonsnar, 1983. 390 c.

Jlo6ona H.C. Koncnekr nekuiil «['ixponoriuni nporuo3uw». Oxeca: BunaBHUIITBO

«TOC», 2009. 172c.

[akip3anoBa J.P. JloBroctpokoBi TifpojioriyHi nporHo3u: KoHCHeKT mexiii.

Opneca: Bun-so TEC, 2010. 154 c.

PykoBOACTBO 1O THIPOJOTMYECKUM TMporHo3am. JloarocpoyHsle MPOTHO3BI

DJIIEMEHTOB ~ BOJHOTO  peXUMa peK W BojoxXpaHwmumi.  JIEHWHrpan:

I'mppomereounsaar. Beim. 1. 1989. 357c.

PykoBOACTBO IO TMAPOIOrMYECKUM NpPOrHOo3aM. [IporsHos yienoBBIX sIBJICHUN HA

pekax u Bomoxpanwnmmmax. JlenuHrpan: I'mapomereomsaar. Bemr. 3. 1989. —

168c.

HacraBnenue 1o  ciyx0e MpPOrHO30B. Bem.3. 4.1. JlenuHrpan:

I'mppomereonsnar, 1962. 194 c.

30ipHUK METOAUYHUX BKa3IBOK JO TMPAKTUYHUX 3aHATh 3 JUCHHUILUTIHU

«T'igponoriuni mporHo3u» g cryaeHTiB V-V kypciB ouHOi 1 3a04HOi Qopm

HaBYaHHSI 3a chemianbHICTIO «[limposoris Ta rigpoximis» (”oBrocTpokoni

MIPOTHO3U CTOKY BECHSHO-JTITHBOTO BOAOMNULISA Tipchkux pidok™) // Jloboma H.C.,

[Takip3anoBa XK.P., Ogeca: OAEKY, 2005. 31 c.

30ipHUK METOAMYHUX BKa3iBOK /IO MPaKTUYHUX 3aHATh Ta KypCOBOIO

MPOEKTYBaHHS 3 aucuMIiuiiHd «I'igponoriudi mporHo3w», posnain “Ilpornosu
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JBOJIOBOTO pexuMy”’ nansi cTylneHTiB IV-V  KypciB TiipoMeTeoposoriyHHOrO
THCTUTYTY 3a cnienianbHicTIO «I iaposnoris Ta rigpoximisa » / Ykianau: H.C.Jlo6oxa.
Ogneca: OJIEKY, 2006. 28 c.

Monyns npaktuunuit — 7 (3M-I17) nepenbayae nepeBipKy CaMOCTIHHOT
po0OOTH CTYIEHTIB K y MbKceciitHui nepioa (OM), Tak 1 mij 4ac MpOBEACHHS
ayIuTOpHUX NpakTHYHKUX 3aHATH (O3E), 110 BKIIIOYAIOTh MIATOTOBKY Ta 3aXHUCT
BUKOHAHOI KOHTPOJIbHOI Ta MPAaKTUYHOI POOOTH.

[Ticns BuBuenHs 3M-II7 cTyneHTH NOBHHHI OBOJIOAITH HACTYIHUMU
BMIHHSIMH:

- pO3paxoByBaTH XapaKTEPUCTUKU BEPTUKAIBLHOTO PO3MOILTY
TeMIlepaTypu BOAM BIITKY Ta MPOTHO3YBATH iX;

- pO3paxoByBaTH IITMOMHY KOHBEKIIII B MOD1;

- pO3paxoByBaTH MOKa3HUK 3aMEP3aHHS.

Meronnune 3a0e3nedenns [3,4 OCHOBHOI JiTepaTypH |

Monyns npaktuunuit — 8 (3M-II8) nepenbayae nepeBipKy caMOCTIHHOT
poOOTH CTYJEHTIB SIK Yy Mikceciinuii nepiog (OM), Tak 1 miJ yac MpOBEACHHS
ayIuTOpHUX NpakTHYHKUX 3aHATH (O3E), 110 BKIIIOYAIOTh MIATOTOBKY Ta 3aXHUCT
BUKOHAHOI KOHTPOJIbHOI Ta MPAaKTUYHOI POOOTH.

[Ticns BuBueHHss 3M-II8 cTyneHTH TOBUHHI OBOJOMITH HACTyHHUMH
BMIHHIMU:

- BUKOHYBATH JIOBFOCTPOKOBI1 MPOTHO3M TEMIIEPATypH BOJAHM 3T1IHO 3

METO/IMKOIO;

- BUKOHYBATH MPOTHO3H JIbOAOBHUX SBUIIL 3T1THO 3 METOIHUKOIO.

Metonuune 3abe3nedeHHs [3,4,5 OCHOBHOI JiTtepaTypu, 4 TeEpeliKy
METOJUYHUX BKA31BOK |

1.5 KoHTposarowui 3aX011 3 AMCHUILIIHA

BnposoBxk HaByalbHOIO CEMECTpPY MPOBOJAATHCA 3MICTOBHI KOHTPOJBHI pPOOOTH Yy
MDKCECIMHMI Ta CeciiiHUM nepiou 3riiHo 3 rpadikoM 3aX0/1iB MOTOYHOTO KOHTPOJIIO.

Ne By KOHTPOITIOIOUNX 3aX0/IIB 3a pO3KJIa/I0M 3aHSTh
1 MixceciiiHa KoHTpoJibHa poboTa (I3) Mm/cecis

2 Ceciiina koHTpoJsibHa pobOoTa (KP) cecist

3 Icniut cecist

Jist 3aXUCTy MPaKTUYHUX POOIT y CeCiiiHUM Nepio CTyJAeHTaM NOTPiOHO:
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1. Ha mnpakTu4Hi 3aHATTS MNpPUHECTH MHanky s mnanepiB (y BUIUISAAI
IIBUAKO31IMBAYa), CTAaHIaPTHUH Namip, JiHIHKY, MIKpoKaiabKyssTop ado T1K.

2. OTrpumaTd Ha MPAKTUYHUX 3aHATTAX BIJ BHUKIAJada BUXIAHI JaHl Ta
METOJMYHI BKa31BKH, O3HAHOMUTHUCS 13 3MICTOM METOJUYHUX BKa3iBOK Ta
nopajaMy BHKJIa/1aya.

3. OrtpumaBiu J03BUI BUKJIAJaya HA BUKOHAHHS 3aBJIaHHs, CTYIEHT 00po0Jise
BUXIJHI JJaHl, BUKOHYE HEOOXIHI pO3paxyHKH, Oyaye HeoOXinHi rpadiku i
Tabnuill, OpOPMITIOE TMOSCHIOBAJIbHY 3alMCKy, MHCbMOBO BIATOBIIAE Ha
KOHTPOJIbHI 3aIUTaHHS, 1110 HAJAI0ThCS B METOAMYHUX BKAa31BKaX.

4. Tlicna 3akiHueHHS poOOTH HaJ 3aBIAaHHAM CTYJEHT MOBUHEH IPEICTaBUTH
NOosICHIOBAJIbHY 3anucky, odopmieni 3a JIOCTom rpadiyni 1 po3paxyHKOBI
Marepialiv, BIAMOBICTH Ha 3alTUTaHHS, SIK1 3a]]a€ BUKJIa1ay.

5. [lpm BigmoBiAl Ha 3amWTaHHS BHUKIAgaya CTYJAEHTY HOTPIOHO TOBECTH

BUKJIaJlauy, 110 BIH 3HA€ 1 pO3yMi€ METy 1 3ajayl MPaKTHUYHOI pOoOOTH, 3HAE

¢1314YHI 1 TEOPETUYHI OCHOBH METOJly MPOTHO3IB, SIKUW PO3IJIA/aBCs B JaHIN

po0OTi, 3Ha€ MIPUHITUIT CKJIAJJaHHSI METOJUKH MPOTrHO31B. BiAmoBial Ta 3aBaaHHA

OLIIHIOIOTHCS MMEBHOIO KIJIBKICTIO OaIiB.

JUisi MiATOTOBKU /10 3MICTOBHMX KOHTPOJIBHUX pOOIT Yy MDKCECIMHUN Ta
CeCiiHMM mepiogu CTYACHT T[OBMHEH BUKOHATH 3aBJaHHS 3a TEMOIO
KOHTPOJIIOIOYOI0 3aX0Ay. 3aBJaHHS BKJIIOYA€ 10 cebe 3amuTaHHs, 3a SIKUMHU
(bopMyIOThCSI BaplaHTH KOHTPOJIBHOI poboTH (11.3.3) Ta BUKOHAHHS MPAKTHYHOI
YaCTHHM (JIJI1 MDKCECIHHOI KOHTPOJbHOI po0oTH) (I.5). MeToro KOHTPOJIbHOI
po0OTH € TIepeBipKa 3aCBOEHHS CTYJAECHTAMH OCHOBHHUX PO3/IUTIB JUCITUTLIIHU.

[ligroroBKa 10 MOIYJIBbHOI KOHTPOJbHOI POOOTH BKJIIOYAE THTAHHS 3a
tabnuiero 1m.3.2.

2 OPTAHIBAIIISI CAMOCTIHHOI POBOTH IO BUKOHAHHIO
3ABJIAHb HA CPC

2.1 IlepeJtik 3aBAaHb HA CAMOCTIiHY Po00TY

Camocrtiitna po6ora ctynenta (CPC) € ocHoBHUM 3acoO00M HaOyTTs
MEBHUX KOMIIETEHIII y 4Yac, BUIBHUI BiJ ayJUTOPHUX HABYAJIbHUX 3aHSTh.
InpuBinyansHa poboTa cTyAeHTa mependadae CTBOPEHHS YMOB [UJIs  SIK
HAaWMOBHIIOT  peaii3alii  TBOPYMX  MOXJIMBOCTEH  CTYAEHTIB  4epes
IHAMBIAYaTbHO-CIPSIMOBAHUM PO3BUTOK iXHIX 3710HOCTEW, HAayKOBO-AOCIIAHY
poboTy 1 TBOpUy MisIbHICTE. Bce 1€ gocsraerbcsi uepe3 BUKOHAHHS
IHAMBIAYaNbHUX 3aBlaaHb (I3), skl MalOTh Ha MeTI MOTJMOJICHHS, y3aralbHEHHS
Ta 3aKpIIJICHHS 3HAHb, 110 CTYJCHTH OTPUMYIOTh y IIPOLIeC] HABYAHHS, a TAaKOXK
3aCTOCYBaHHS 1IMX 3HAHb HA MPAKTHUILIL.
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3 IUCIUILIIHA «Tigposorivyni Ta MOPCHKI MPOTrHO3HU»
BUKOPHUCTOBYIOThCA Taki ocHOBHI (hopmu CPC:
— BHBYCHHS MMEBHUX TEM JICKIIHHUX MOYJIIB;
— MIATOTOBKA JI0 JEKIIMHUX Ta MPAKTUYHUX 3aHSATH;
— MIATOTOBKAa JI0 3aXOJIB MOTOYHOTO Ta IMiJICYMKOBOTO KOHTPOJIIO
CPC, a takox Taki Buau 13:
— BUKOHAHHS MDKCECIMHOI KOHTPOJIBHOT pOOOTH.
2.2 PexomeHaamii 10 MOCJTiJ0BHOI0 BUBYEHHS TEOPETUYHOT 0
Marepianay

B3M1 «I'igpoJioriuni nporuo3m»
Jlekuiiinnii moayas 1

3M-J11

[Ipy BuUBYEHHI poO3IUTy JUCUUIUIIHA “3arajabHi BigoMocTi mpo
TiAPOJOrivyHi MPOrHo3u” CTyleHTaM NMOTPIOHO 3BEPHYTHU yBary Ha 3aCBO€HHS
OCHOBHUX IOHSTh, LI0 MOB'SI3aHi 3 rigpornporHo3amu. lle — Bu3HaueHHsA
MpeJMETY, BUBYECHHIO SKOTO MPU3HAYEHHUH KypC, 3aCBOEHHSA TAaKUX MOHSITH SIK
Memoo 1 Mmemoouka TIPOTHO3Y, 3A64ACHICMb 2I0pPOS102IUHO20 NPOZHO3)Y.
CryneHTH NMOBHMHHI 3HATU BUIU Kiacu@ikaliid poJOTiYHUX MPOTHO3IB 1 BMITH
BHU3HAYATH BUJI TOTO UM YU 1HIIOTO MPOTHO3Y.

[Ipy BuBYEeHHI po3AUly mnporpamMu “3arajibHi NPUHIUNUA OUIHKH
TOYHOCTI METOAMK TNPOTrHO3YBAHHS Ta CHPABIKYBAHOCTI NPOrHO3iB”
NOTPIOHO 3BEPHYTH OCOOJIMBY YBary Ha Takl KpUTepii TOYHOCTI Ta SIKOCT1
IPOTHO3Y, SK JOIMYCTUMA IO PIlIHICTH MPOTHO3Y O ;oy7., CEPENHA KBAJAPaTHYHA

HOTPIlIHICTh TEPEBIPOYHUX MPOTHO3iB S, BiAHOMIECHHS S/o. Tpeba
nam’sITaTH [0 YMOBOIO CIPAB/KYBAHOCTI MPOTHO3IB € O < 6 jj0j7, @ KPUTEPieM

SIKOCT1 B1ITHOIIIEHHS S/o. Axicme memoouxu npoznosy eeadcacmocs

3a008inbHOW0 (npu n>25, 0e n- YUCI0 nepesipoUHUX NPOZHO308), KOJU
S/o=051-0.80; dodporo, konu S/c <0.50; ma éiominnoro, konu S/c <0.30.

Y po3aini “IIporHo3dm BUTpPAT Ta PpiBHIB BOIW, 3aCHOBaHi Ha
3aKOHOMIPHOCTSIX PYyXy PIi4YKOBOro MOTOKY” HaaaroTbes (i3uuHl Ta
TEOPETUYHI OCHOBH METOJIB MPOTHO3Y, MOB’SI3aHUX 3 MPOTHO3aMH BUTPAT Ta
PIBHIB BOJIM, 3aCHOBaHMX Ha 3aKOHOMIPHOCTSIX pyXy pPIYKOBOro moToky. Tpeba
3BEepHYTH yBary Ha Te, II0 TEOPETUYHOIO OCHOBOIO LIMX MPOTHO3IB € 3aKOHU
HECTAJIOro pyxy BOAM Y BIAKPUTOMY pYyCIli, TaK 3BaHA cUCTEMa AUQPEPEHIIIHTHIX
piBHsaHb CeH-Benena. Jlo 1miei cucreMu BXOISTh PIBHSHHS HEPO3PHUBHOCTI Ta
nedepeHIiiiHe piIBHAHHSA HECTAJIOT0 PYXY BOJHU y BiAKpuTOMY pycii. [Ipu npomy
BUKOPUCTOBYETHCSI HAOJIMKEHHE PIIICHHS, Y SKOMY 3HEXTYBAHO 1HEPUINHUMHU
YJieHaMH 1 pOOUTHCS MPUIYILIEHHS MPO OJHO3HAYHICTh KPUBOI BUTPAT BOMM.
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Sxuro, 60KOBUM MPUIUIMB Ha AUISHII PIYKH BIACYTHIM, TO BUTPATH Y BEPXHBOMY
CTBOp1 OynyTh AOPIBHIOBATH BUTpaTaM HM)KHBOT'O CTBOPY 3 YpaxyBaHHSM 4acy
noOiranHs. Llel npuHUUIT J€KUTh Y OCHOB1 IPOTHO31B 32 METOAOM BIANOBIAHUX
pIBHIB Ta BUTpAT. AJie TOJOBHUM HEIOJIIKOM MPUITYHIEHHS MPO OAHO3HAYHICTh
KpUBOi BUTpaT € Te, L0 MpU I[OMY HEBPaXOBYEThCA TpaHcopMalis
(po3miacTyBaHHs) TOBEHEBO1 XBWIi. PilieHHs 3amaui mepeMilieHHs TOBEHEBOT
XBWI1 HA O€3NPUILIUBHIN JUISHI 32 YMOBH HEXTYBAHHS 1HEPUINHUMH YICHAMHU
HajaeTbess B Merogax Mackinram ta Kaninina — MimtokoBa. Ciig npuauiduTH
yBary BUBEJCHOMY PIBHSHHIO KPUBOi J0OIraHHs K (YHKUII po3MoaiLly y 4aci
BUTpAT BOAM Yy HM>)KHbOMY CTBOP1 AUISHKY PIYKH, 110 Oyjia OTpUMaHa BHACIIJIOK
HAJXOXKEHHSI OJMHUYHOI BUTPATU IO BEPXHBOTO CTBOPY AUISIHKU

F(1) = L(ijn_le_i,

t(n—-1)!\r
JIe 1 - YUCJIO XapaKTepHUX IUIIHOK; 1 = 7 - yac J00IraHHS.

Jliteparypa
[1], cTop.7-9, 19-20;
[2], cTop.8-13,15.

3M-J12

[Ipu BuBYeHHi po3auty nporpamu “IIporHo3m, 3acHoBaHi Ha
3aKOHOMIPHOCTAX PO3NMOAIJY PYCJOBHX 3amaciB y pycjoBiii mepexki Ta
NPUILVIMBI BOAM 10 Hei” MOTPIOHO 3BEPHYTHM YBary Ha pIBHSHHS BOJHOIO
OajlaHCcy TOBEpXH1 BOJI0300pY 1 PIYKOBOI Mepexki sl PI3HUX NEPIOJIB POKY.
[IporHo3 3a pycloOBMMH 3amacaMd MOSKJIMBHH TUIBKM TIICIA 3aKiHYCHHS
BECHAHOI MOBEHI, Y MOCYIUIMBUI MEpiof, KOJIU OMNajJiB MPaKTUYHO HEMae, a
Mi3€MHa CKJIaJI0Ba MaJIO 3MIHIOETHCS 32 YACOM.

[IporHo3u » 3a KpUBMMH CHaAy BUKOPHCTOBYIOTh HAsBHICTh 3HAYHOI
KOppeJysiiii MK OJM3bKMMHM 3a 4YacoM BHTpaTaMd Ha CIaji MaBOJKIB Ta
noBeHed. TeopeTHYHOI0 OCHOBOIO MPOTHO3IB MO KPUBUM CIAJy € aHaJITUYHE
PIBHSIHHSL BUTJISY

—at
Qt = QO € ’

ne (), - moyaTKoBa BUTpATA; t - AaTa, Ha Ky BUJIAETHCS MPOTHO3.

Y pozauni “IIporHo3u A0mOBHX MABOAKIB 32 JaHUMH NPO ONMaAM Ta
Npo NPUILVIUB Yy PiYKOBY Mepe:ky” Tpeba 3poOUTH aKIIEHT Ha 3aCBOEHHI
ySIBJICHBb PO TakK 3BaHy KpUBY noOiranHs. @yHkmis BIuMBY (y rpadgiuHomy
pilienHi - KpuBa J006iraHHsi) - QyHKIIS po3MOJAUTY, L0 BimoOpaxye
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MOCJIITOBHICTh TPOXOJPKEHHSI 4Yepe3 3aMUKaloYui CTBIp NOpUIA BOAM, SKa
CTBOPIOETHCSI B OJJMHULIIO YaCy Ha MOBEPXHI OaceliHy BiJ BUIAIHHS OMAiB YU
CHIrOTaHEHHs. BoHa € HaWBaXXJIMBINIOI XapaKTEPUCTHKOIO PIYHOrO OaceiHy,
mo BigoOpaxkae MoppoMeTpu4HI Ta TiApaBiidyHI OCOOJIMBOCTI  CTOKY.
BukopucToBy€eThCS y MPOIOTTYHUX MPOTHO3AX Y JEKUIBKOX TPAKTYBAHHSX:

a) K (PyHKIlIA pO3MOAUTY Y Yaci BIMHOCHUX (B JOJISIX BiJl OJWHUIII) TUIOIIL,
BOJIa 3 IKMX OJTHOYACHO  JIOCSITA€ 3aMUKAI0YOr0 CTBOPY;

0) ax GyHKIIIS pO3MOALTY B YacCl BUTPAT BOJU Y 3aMUKAIOYOMY CTBOP1 IpH
3HAYEHHI CTOKY, L0 JOPIBHIOE OJMHUILIL, IPU PIBHOMIPHOMY HaJXOJKE€HHI BOJIH
Ha MOBEPXHIO OaceiiHy y MpOJIOBXKEHH1 33/1aH01 OJIMHHUIII Yacy;

B) K (QyHKIIS pO3MOAULY y dYacli BUTPAT BOAU Y HUKHBOMY CTBOPI
OUISHKWA PIYKK, M0 Oyla OoTpMMaHa y pe3yJbTaTi HaIXOJKEHHS OJMHOKOL
BUTPATU BOJM JI0 BEPXHBOTO CTBOPY AUISHKHU ((PyHKIS TpaHchopmarlii abo
(GyHKILIA BIUIUBY).

KopoTkocTpokoBi  mporHo3u rigporpadiB CTOKy 0a3yloTbcsl Ha
pO3paxyHKax Tak 3BaHOro iHTerpany roamens

Qt = th_z.lf'(‘[)d‘[ )
0

n€ ¢, .- UPUIUINB BOOM Y PIYKOBY MEpEXy 3a 4ac f—7; T- 4ac

JTOOIraHHs;

r(7)- GpyHKIis BIuMBY 4K TpaHchopMalliiiHa GpyHKILS.

[Ipu BuBueHHI po3nauty “J{0BrocTpokoBi MPOrHO3HM CTOKY BJITKY, BOCEHH Ta
B3MMKY” TpeOa 3aCBOITH PIBHSHHS BUCHA)KEHHS 3aI1aciB TPYHTOBUX BOJT

0, :(Qo _Qr)'e_m +0r,

ne (J,- BUTpara CTOKy y 3aMUKAal04OMY CTBOP1 HA MOMEHT 4acy f;

Q, - BUTpaTa CTOKy y 3aMHMKalO4OMy CTBOP1 Ha IOYAaTOK O€370I0BOI0
nepioay;

(O, - OpUILUIUB BOAM 3 IIMOOKUX BOJOHOCHUX FOPU3OHTIB (CTIMKUI abo0
0a3uCHUI MA3eMHUH CTIK);

O - TapaMmeTp, IO XapaKTepu3ye IHTEHCUBHICTh BHCHA)KEHHS 3amaciB
IPYHTOBUX BOJI.

HeoOxinHO mpUALIMTH yBary METOAMYHUM MiAXO0JaM 10 TMOOYI0BH
MPOrHOCTUYHUX 3aJI€KHOCTEH ISl JOBTOCTPOKOBHX MPOTHO3IB JIITHHOI'O Ta
OCIHHBOI'O CTOKY MO JaHUM MpO MOMNEpPeIHl BUTPATH, MO JAaHUM IPO 3amacu
BOAM Yy pyciax piyoK, a TaKOX crocobaM ypaxyBaHHS CTOKO(OPMYHOUUX
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OMaJliB, Kl MPUKUMAIOTh yY4acTh Y (OpMYBaHHI CTOKY 3a TOW NEPIOJ, AJis SKOro
BUITYCKA€THCS MPOTHO3.

Jliteparypa
[1], cTop. 23, 29, 32-35, 38, 39;
[2], cTOp.26-51.

JlekuiiHuii MoxyJb 2
3M-JIS

[Ipu BuBYeHH1 po3aury mnporpamu “KopoTkocTpokoBi mnporHosm
eJIeMeHTIiB BeCHSIHOI MOBeHi /sl PiBHMHHUX PiYOK” HE0OXiIHO ‘‘3po0UTH
aKLEHT  Ha eTanax CHITOTAHEHHS, PO3YMIHHS SKUX JOMOMOXE 3pO3YyMITH
OCHOBHY MAaTE€MaTHYHY MOJeNb CcHiroraneHHs. HeoOximHo 3HaTH 4iTKe
BHU3HAYCHHS TaKUX MOHSTh AK “BojiOBiIIava CHITOBOT'O
MOKPUBY”, “BOOYTpUMYIOUa 3[IaTHICTh CHITY”, “JaTa moyaTKy BOAOBiAmadi”,
“IUIO0IIa OTHAYACHOI'O CHITOTAHEHHS .

VY pozaini nporpamu “J[0BrocTpoKoBi NPOrHO3W €JIeMEHTIB BECHAHOT 0
BOAONLIA JIl PiBHUHHMX PivoK” CJIiJ OPUIUTUTH yBary THUM CKJIaJ0BHX
PIBHSIHHSL BOJHOTO OallaHCy 3a NepiojJ BECHSHOrO BOJOMULISA, sIKI HalyacTille
BUKOPUCTOBYIOTHCA y MPOTHOCTUYHHUX 3aJIEKHOCTSIX. OCHOBHUM apryMeHTOM
MPOTHOCTUYHUX 3aJIe)KHOCTeM € cHiro3amacu. Halip IHIIMX YMHHUKIB
3MIHIOETBCS TP TMEPEXoJl OT OjHi€l reorpadiyHOl 30HM 1O IHIIOI 3TIIHO 3
0COOMBOCTAMH (POPMYBaHHS Ta PO3BUTKY IMPOLIECY BECHIHOT'O BOJOMIILIA.

Jliteparypa
[1], cTop.91-93, 104-106;
[2], cTop.53-97.

3M-JI6

[Ipu BuBuYeHHI po3auty nporpamu “IIporHo3u BecHsIHO-JIITHHOI MOBeHI
ripcbkux pivok” Tpeba 100pe 3acBOITH OCOOIMBOCTI (POPMYBAHHS BECHAHOL
MOBEH1 Ha TIPChKUX pIYKaX:

- HasBHICTb BEPTHKAJIBHOI 30HAJIBHOCTI y PO3MOAUII OMaaiB Ta TEMIEpaTyp

MOBITPS;

- HAasBHICTh AMHAMIKH PO3MOAUTY TUIOU] OJJHOYACHOTO CHITOTAHEHHS;

- HasBHICTh 3HAYHUX YKJIOHIB, KOHTAKTHOTO THUIIy CXUJIOBOTO CTOKY,IIO
3HAYHO 3MEHIIY€E BTPATU TAHEHOT'O CTOKY;
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- CTaJiCTh 0A3MCHOTO CTOKY, SIKMH (OPMYEThCA MPUILTUBOM IMiJI3EMHUX BOJ
rIIMOOKO pO3TAlIOBAaHUX TOPU3OHTIB.

Uepe3 111 0COOJMBOCTI TpPH pO3paxyHKaX CEpelHIX CHIrozamaciB Ha
B0J10300p1 HEOOXITHO ypaXOBYBAaTH PO3MOJILI CHIr03amnaciB Mo BUCOTHUX 30HaX.
BumiproBanHs CHirozamnaciB y TripCbKUX pailoHaX — CIipaBa Ba)ka, TOMY ISl 1X
XapaKTePUCTUKN BUKOPUCTOBYIOTh MOAYIbHI KOS(DIIIEHTH, 110 pa3paxoBYIOThCS
M0 IaHUM METEOCTaHII{ PO TeMIIepaTypH MOBITPs Ta TBEP.I1 ONAIH.

HeomgnovacHICTh CHITOTaHEHHS B TOpaxX MNPUBOJUTH JO PO3TATHYTOT
MOBEHI, 3BIAKM BUTIKA€ Ha3Ba ‘‘BECHSHO-JITHS TIOBiHb, Yy 3B’SI3Ky 3 IIUM
MPOTHO3U CTOKY y rOpax BUITYCKAIOThCA JUJISl BETETAlIHHOTO MEpioy B LIJIOMY
Ta M0 MICAISX BEreTaI[IfHOTO TEPIioy.

VY po3zaini “KopoTKoCTpOKOBI MPOrHo3u 3aMep3aHHs Pivyok, o3ep Ta
BOJOCXOBMIL, TOBIIMHA JIbOASHOIO NMOKPHBY” pPO3IIIANAIOThCS (PI3UYHI Ta
TEOPETUYHI OCHOBM TPOTHOCTUYHUX METOAMK. TEOpeTHYHOI0 OCHOBOIO
MIPOTHOCTUYHUX METOJIMK € PIBHSHHS TEIUIOBOTO OanaHCy BOJAHOI MOBEpPXHI. Ale
BU3HAYEHHS CKJIQJOBHX TeIJoBoro OanaHcy mnoTpedye Oarato JaHUX
CIOCTEPEKEHD 32 METEOPOJIOTTYHUMHU XapaKTEPUCTUKAMU, TOMY 3a100IratoTh 10
(h1BUKO-CTATUCTUYHUX METOJIB, Y AKUX BUKOPUCTOBYIOTHCS HEMPSAMI MOKA3HUKU
yMOB (h)OPMYBaHHsI JIbOJIOBUX SIBUIII.

Po3aian “KopoTKocTpoKOBI MPOTHO3U CKPECaHHs PIUOK, 03€p Ta BOJAOCXOBUI
HEeOOXiTHO BHMBYATH 3 TOYKH 30py PI3HHII YMOB CKpPEeCaHHSI Ha o03epax Ta
BOJOCXOBHIAX, BUAUIAIOYH NPH LbOMY TeIUIOBI Ta MexaHi4Hi ¢akTopu i ix
npupomy.

Po3nin npucesuenuii Temi “/[0BrocTpokoBi Mpor{Ho3u 3amMep3aHHs Ta
CKpecaHHsl pivoK, o3ep Ta Boaoim”. [Ipu iloro BUBUEHHI CIi1 3BE€pHYTH yBary
Ha Te, 110 Il MPOTHO3U CIUPAIOTHCS Ha BEJIMKOMACIITaOH1 aTMOC(HEpHI MPOLIECH.
Po3poOka MeToAIB IOBFOCTPOKOBUX MPOTHO31B 3aMEP3aHHs Ta CKPECaHHS PIUOK
TICHO TIOB’Si3aHA 3 BHUBYEHHSM 3aKOHOMIpPHOCTEW arMochepHOi HUPKYJIALIl Ta
TEIUI0O0OMIHY MDK MIJICTHJIBHOIO TOBEPXHEIO Ta aTMoc(eporo Ha BEIMKUX
npocropax. Ilpu 3amep3aHHI pPIYOK TOJOBHY pOJb BiIIrparoTh arMochepHi
MPOIIECH, TIPU CKpeCcaHHl — MIJICWIIOETHCS BHECOK TEIJIOOOMIHY — TOBIIMHA
JBOY, BUCOTA CHIFOBOTO MOKPUBY MOXYTh CYTTEBO BILUIMBATH Ha 1eH (DI3UUHUMI
npotec. [Iporuo3yerscst He cama JaTa BCTAHOBJIEHHS JIbOIOCTaBY UM CKPECAHHS,
a i1 BigXwJeHHS Bix cepemHix cTpokiB A7 . VY Oimelnocti BUNAAKIB, M100
BIICTIAUTH  PO3BUTOK  aTMOC(EpPHOTO  NPOLECY, BHUAUIAIOTH  CHEepUyHi
NPSMOKYTHUKH, Yy MeXax SKHUX pPO3pPaxoBYIOTbCS Ta MOPIBHIOIOTHCS
XapaKTePUCTUKU aTMOC(EpHUX MpoIleciB. B 3ameHOCTI B CIIBBIIHOIICHHS
[UX XapaKTePUCTUK BU3HAYAETHCS HAMPSM PO3BUTKY aTMOC(EpHHUX MPOIIECiB, a
OT€E 1 CTPOKH MOXJIMBOTO TOXOJIOAAHHS, UM MOTETUTIHHSL.

Jliteparypa
[1], ctop.120-134, 138-144, 153-157;
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[2], cTop. 145-148.

B3M2 «MopcbKkH NPOrHO3W»
Jlekuiiinnii moayas 1
3M-JI3

[Ipyu BUBYEHHI 3MICTOBHOrO MOAyM0 «MeTOAMYHI TNPUHIUNH
NMPOTrHO3YBAHHS €JIEMEHTIB pe:KUMY MOPSI» CTyJACHTaM MOTPIOHO 3BEPHYTHU
yBary Ha 3aCBOEHHS OCHOBHUX TMOHSTh, IO TIOB'I3aHI 3  MOPCHKUMH
nporuo3amu. lle — BU3HaUCHHS TIpeaMETy, BUBUCHHIO SIKOT'O MPU3HAYCHUM KYpC,
3aCBOEHHSI TaKUX TOHATh SK MemoO 1 Memoouka TPOTHO3Y, 3A8UACHICHDb
MOpCcbKo20 npozno3y. HeoOX1THO TaKoXX 3HATH MOPCHKY TiIPOMETEOPOJIOTIUHY
iHpopMaIlio, sKa BUKOPUCTOBYETHCS JUIS CKJIQJaHHS MOPCHKUX IPOTHO3IB.
HeoOximHO 3HaTH, 10 B MOPCHKHUX MPOTHO3aX BHUKOPUCTOBYIOTHCS SIK
TIpOAMHAMIYHI, TaK 1 CTOXacTUYHI Mojenl. B TiapoguHaMiuHUX MOAEISIX
MPOIIECH MIHIMBOCTI  ()I3UYHUX BEJIUYUH B 4Yacl OMHUCYIOThCS PIBHAHHSIMHU
rizporepmMoauHamMiki. CTOXaCTUYHI MOJIeNl 0a3yl0ThCsl HA TOMY, 1110 MIHJIUBICTb
GI3MYHUX BETWYHMH BIJOYBAa€ThCsl BUMAAKOBO. i1 TakuX MpOLECIB ICHYIOThH
00’€KTUBHI CTAaTHUCTUYHI 3aKOHH, $KI JO3BOJISIOTH BUSBUTH 3aKOHOMIPHOCTI
MIHJIUBOCTI, & TaKOX BCTAHOBUTH MPOTHOCTUYHI 3aJIe)KHOCTI. [lpu BUBYEHHI
TeMd « Meroan craTUCTUYHOI 0OpoOkM iH(opMalii 3 MeTor OyayBaHHS
MPOTHOCTUYHUX  3aJIGKHOCTEW»  HEOOXIMHO  3HaTH, SKI  CTaTUCTUYHI
XapaKTEPUCTUKU BUKOPUCTOBYIOTHCS VISl OLIIHKK MIHJIUBOCTI OKeaHorpadiayHux
€JIEMEHTIB, SIK BCTAHOBUTH CTOXAaCTHYHY 3aJIeKHICTh. Tpeba mam’aTatu, 110
BU3HAYEHHsS PIBHSHHS peErpecii Mae CeHC, SKIIO BOHO BifoOpaxae (i3udHy
3QJIKHICTh MIXK BEJIMYMHAMHU, KOpEJsliifHa 3aJeXHICTh MK HUMH JIOCTaTHHO
BHUCOKa, a KOe(IIIEHT KOPEAIii € CTATUCTUYHO 3HAYYIIIIM.

I[Ipuy  BuBYEHHI  TeMH  «AHaAJIITUYHE  YABJICHHS  PO3MOALTY
TiIPOMETEOPOJIOTTYHUX €JEMEHTIB» Tpeba 3HaTH, II0 YacoBa MIHJUBICTD
r1IPOMETEOPOJIOTTYHUX €JIEMEHTIB NMPU BUKOPUCTAHHI aHANITUYHOTO YSIBJICHHS
Bi10OpaxkaeThesl KoedirieHTamu psay  (momiHoMiB Yebumiosa, ab0 MPUPOTHUX
OPTOTOHAJIBHUX CKJIQJIOBUX), TOMY cCame BOHU € aprymMeHramu B
MIPOTHOCTUYHUX PIBHSIHHSX.
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IIpu BuBYeHHI TemMu « OCHOBHI MOKa3HUKH aTMOC(PEPHUX MPOIECIB»
Tpeba 3HAaTU SKI TOKAa3HUKUM BUKOPHUCTOBYIOTHCS B IIPOTHO3aX MOPCHKUX
TIPOJIOTIYHUX €JIEMEHTIB.

Jliteparypa

[1], cTop.51-53;

[3], cTop. 15-59, 62-73;

[4], cTop.12-15,19-31,36-50.

3M-J14

[Ipu BuB4YeHHI 3MicTOBHOro Moayiio «IIporHo3m nesikux ejgeMeHTIB
PesKMMY MOPSI» PO3TJISAAIOTECS B OCHOBHOMY (DI3UKO — CTaTMCTUYHI METOAU
nporHo3is. [Ipu mpoMmy ciig mam’aTatd, M0 B OCHOBI TaKMX METOMIB JIGKUTD
BUKOPUCTaHHS (PI3UYHOT TINOTE3H, SKa PO3KPUBAE B3AEMO3AIEKHOCTI MIXK
MPOrHOCTUYHUM €JIEMEHTOM Ta (pakTopaMu, 110 BIUIMBAIOTh. Tak, CTATUCTUYHI
METO/IH MIPOrHO3Y MOPCBKHUX  Teuii 0a3yloTbCs Ha BCTaHOBIICHHI
CTAaTUCTHUYHUX 3aJIEKHOCTEH MDK TEUIIMHM Ta XapaKTepUCTUKAMH TOJIIB BITPY,
a00 aTMoc(epHOro TUCKY. 3aBUACHICTh MPOTHO3Y BU3HAYAETHCS 3aBYACHICTIO
METEOpOoJIOrYHOro nporuo3y. Ilpu BuBUeHHI Temu «MeToIU PO3PaxXyHKY Ta
MIPOTrHO3Y MOPCBHKMX XBUJIb» MEpII 32 BCE HEOOXIAHO 3HATU  (PaKTOpH, IIO
YTBOPIOIOTh XBWJIl Ta OCHOBHI €JIEMEHTH XBWJIb, & TaKOX ()i3U4YHI OCHOBH
METO/IIB PO3PAaXyHKY Ta MPOTHO3Y MOPCHKOTO XBUJIIOBaHHS. Takok HEOOX1THO
3HATH, SK MPOTHO3M MOPCHKOI'O XBMJIIOBAaHHS BUKOPUCTOBYIOTHCSA MPHU BUOOPI
PEKOMEHI0OBAaHOTO MApUIPYTy IJIaBaHHs CyAeH B okeaHi. [lpu BUBUEHH1 TeMH
«KonuBanns piBHS Mops. [IporHo3u 3riHHO-HAriHHUX KOJIMBAaHb PIBHS MOPSI»
HEOOXIHO 3HATU MEXaHi3M (POpMyBaHHS 3rIHHO-HAriHHUX KOJMBaHb PIBHS B
MUIKOMY a00 TIMOOKOMY MOpi Ta 3aco0M BUAUICHHS €(PEKTUBHUX HaIpPsMIB
BITpY, IO CTBOPIOIOTh HaroHM Ta 3TOHU. [Ipy BUBYECHHI TEMH
«KOopOoTKOCTpOKOBI  MPOTrHO3M TEMIIEpaTypd BOJAM B TOBEPXHEBOMY  IIapi.
[IporHo3u BepTUKAIBHOIO PO3MOALLY TEMIIEpaTypu BOIW» HEOOXIIHO IMepul 3a
BCE€ 3HATU MPUYUHHU, SKI OOYMOBIIIOIOTH 3MIHM TeMIEpaTypd BOIU B MODI,
O0COOJIMBOCTI PO3MOIUTY TeMIIEpaTypHu BOAX IO BEPTHUKAJI B Pi3HI CE30HU POKY,
B IpuOepekHUX MUIKOBOJHUX palloHax Ta y BIIKpUTOMY Mopi. [ns pizHUX
YyMOB pPO3pO0JEHO pi3HI METOAW TIPOTHO3Y, O3HAWOMIICHHS 3 SKUMH
MPOIOHYETHCS B 3MICTOBHOMY Moaydl. [Ipu BuBueHHi Temu «KopoTKoCTpoKOBi
MPOTHO3U JIbOJOBHUX SIBUI B MOp1D» HEOOXIIHO 3HAaTH MEXaHI3M PO3BUTKY
OCIHHBO-3UMOBOi KOHBEKIIli B MOpi, YMOBHU 3aMEp3aHHS MOPCHKOI BOJIU Ta
nosiBu  sbony. Cning mnam’dtatd, W0 ypaxyBaHHS BCIX (akrTopiB, sKi
OOyMOBIIIOIOTH TIOSIBY JILOJY Ta 3aMep3aHHs MOps, MPAKTUYHO HEMOXKIIMBO,
TOMY B IPOTHOCTUYHUX CXEMaxX BU3HAYAIOTh I'OJIOBHI (DAKTOPU Ta OOMEKYIOTHCS

42



i ypaxyBaHHsM. ToMy BHUKOPHUCTOBYIOTH OKPEMO METOJM MPOTHO3Y OCIHHIX
JHOJIOBUX (a3 B MUIKOBOAHHMX MPHUOEPEkKHUX palioHaX Ta METOAU MHPOTHO3Y
MOSIBU  JIbOY B CTpaTu(iKOBAaHOMY MOpL. JIns  3UMOBOTO  CE30HY
BUKOPUCTOBYIOTh METOJI MPOTHO3Y TMOJOXKEHHS KpaKu Jboay Ta Aperdy
JHOJIOBUX MacuBiB. /{1151 MpOrHO3y BECHSHUX JIbOJIOBUX (Da3 TAKOK YpPaxoBYIOTh
Ti ¢akTopH, 110 € TOJOBHUMM - TOBIIMHA JOJIY Ta TEIUIOBUM OanaHc Ha
MMOBEPXHI1 JIHOY.

Jliteparypa

[1], cTop.60-69, 123-136,141-143,185-189, 194-195;

[3], crop. 77-86, 93-115,116-123,138-151,160-175;

[4], cTop.94-101,108-131,134-141,142-150,159-171,177-187.191-194.

JlekuiiHuii MoxyJb 2
3M-JI7

[Ipu BuB4YeHHI po3auly  nporpamu «OCHOBH MeTOIIB TPOTrHO3Y
He0e3MeYHUX MOPCHKHUX TiIPOJIOTiYHUX ABMIIY MEPII 32 BCE HEOOX1THO 3HATH
MepestiK SIBUII Ta iX KpUTEpii B OKeaH1 Ta okpeMux Mopsx ( HopHe Ta A30BChKE
Mope). HeoOXimHO TakoX 3HaTH, SIKi HeOe3Me4Hl SBUINAa BUHUKAIOTH TMPH
CIOJIYYEHHI  T1IPOMETEOpOJIOTTYHUX (PAaKTOPiB, TOMY i iX TMPOTHO3Y
pO3po0IEHO CBOT METOAH.

[Ipy BUBYEHHI METOAYy MPOTHO3Y TATYHA  CIiJ 3HATH, 1O  HOro
napameTpu 3ajJexaTh He TUTbKU BiJ 30BHIIIHIX (PaKTOpiB, ajne K 1 po3MIpiB Ta
dbopmu akBaTopii MOPTY, TOMY AJIA PI3HUX MOPTIB 11 MapaMeTpU € PIZHUMHU.
HeoOxigHo Takox 3HAaTH, B  SKUX padoHax Ta mnoprax YopHoro mops
HalyacTillle BUHUKAIOTh TATYHH, Ta SKUMH HOPUYUHAMH 1€ OOYMOBIIEHO.
HeoOximqHo BMITH po3paxoByBaTh NapamMeTpu TATYHA Ta MPOTHO3YBAaTU iX
BUHUKHEHHS 1O CHUHONTHYHIN cutyauii. [Ipy BuUBYEHHI MeTONy HPOTrHO3Y
oOMep3aHHs CyJE€H HEOOXITHO 3HATH  CHOJYYEHHS T1IPOMETEOPOJIOTTUHHUX
(bakTopiB, KM 0OOYMOBIIOIOTH 1€ SIBUIIIE.

[Ipu BuBuenHi Temu «IIporHo3 myHami» HEOOXIHO 3HATH YMOBHU
BUHUKHEHHS! XBWJI1 IIyHaM1 B MOp1, BMITH pO3paxoBYyBaTH 4ac J0OIraHHsS XBHIII
BiJI JpKepena 10 Oepera Ta BUCOTY XBHIII IIPU BUXO/I1 HA y30€pekxKs Ta B OyXTI.

Jliteparypa
[1],227-239;

[2], cTop. 1-48;
[4], cTop.196-211.
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3M-JI8

[Ipy BUBYEHHI 3MICTOBHOTO MOAyNI0 «Mi3UYHI OCHOBM Ta MeTOAM
AOBrOCTPOKOBMX MOPCHKHMX TiIPOJIOTIYHMX TMPOTrHO3iB» TEPII 32 BCE
HEOOX1HO 3HATH, 110 BUXIJHA 1H(POpMaIlis, IKa BUKOPUCTOBYETHCSI B MOPCHKUX
MPOTHO3aX BEJIMKOI 3aBYACHOCTI — II€ JlaHl, OCEepPEeIHEH1 3a MICAIlb, CE30H abo
pik. B mpocTtopi po3risgaioTbes JaHi, OCEpeIHEH] Mo BeJUMKHUX Iuiomax. Ha
BIIMIHY BiJ] KOPOTKOCTPOKOBHUX IPOTHO31B, sIKI 0a3ylOTbCI B OCHOBHOMY Ha
METEOPOJIOTIYHOMY TMPOTHO31, a00 Ha 3ami3HIOBaHHI MPOIIECIB B MOpPS IO
BITHOIIEHHIO JI0 TpoleciB B arMocdepi, JOBrOCTPOKOBI MOPCHKI MPOTHO3U
MarTh 30BCIM IHIII METOAOJOTIYHI OCHOBHU. HeoOXimHO 3BEpHYTH yBary Ha
BUBUYEHHS 3aKOHOMIPHOCTEH, $IKI BHUKOPUCTOBYIOTHCS B IPOTHO3aX BEJIUKOI
3aBYACHOCTI, Ta 3HATH 1X MPUPOSY.

[Ipu BuBYeHHI TeMH «/lOBrocTPpOKOBi MPOrHO3U TeMIepaTypu BOIM,
OCHOBAaHi Ha B3aeMojii okeaHy Ta aTmMocdepn» HEOOXITHO 3HATH (I3UUYHY
rinore3y (GOpMyBaHHsS TEMIIEPATypHOTO PEXUMY OKEaHy B Pi3HI CE30HH POKY.
3rigHo 3 rinote30i0 Buze B.JO. dopmyBaHHs TeMrepaTypHOTro peKUMY OKeaHy
B JIITHIN TepioJ] poKy 0OYMOBJIEHO BIUIMBOM 3UMOBHUX aTMOC(EpPHUX MPOLECIB.
Ha it ocHOB1 po3po0JIeHO METOW MPOTHO3Y TeMIlepaTypu BOAU B OKEaHI Ta
OKpEeMHX MOpSX MJIg JITHBOTO ce30Hy. s JOBrocTpOKOBOTO MPOTHO3Y
TeMIlepaTypy BOJIU B OKEaH1 BUKOPUCTOBYETHCS TAKOX AUHAMIKO-CTATUCTUUHIN
METO/I, B SKOMY  YPaxXxOBYIOTbCS BHYTPIIIHI 3aKOHOMIPHOCTI PO3BHUTKY
MPOTHOCTUYHOTO €JE€MEHTy, B TOM 4Yac fK 30BHIIIHI NPUYUHU HE
posrmsanatotbes. OpHak, chi mnam’sTaTd, o el MeToi Ja€ MpHEMHI
pe3yNbTaTH JIMIIE Ha OJMH-Ba KPOKHM BIEpea, TOMY Ma€ OOMEXKEHHS B
BUKOPHUCTaHHI, 10 00YMOBJIEHO HE CTallIOHAPHICTIO MPOILIECIB B YaCi.

[Ipu BuUBYEHHI temu «Kocmo-reogismuni meroam MNpPoOrHosy
TeMIepaTypu BOAW» HEOOXIHO 3BEpPHYTH yBary, 10 OCHOBHOIO TilOTE3010
METOAy € Te, IO TeMIepaTypHUH pPEXKUM MOpsS  Ta HOTro MIHJIUBICTD
(bopMyIOThCsl BIUIMBOM TIenio- reo@izuuHux (HakTopiB, a camMe COHSYHOIO
aKTUBHICTIO, KOJMBAHHSAMU 3€MHOI Bicl. B I1IbOMy MeTOA1 BBaXKaeThCs, IO
OaratopiuHi 3MIHA MPOTHOCTUYHOI BEIMYMHM ( TeMIepaTypu BoaH B MOpi abo
OKeaH1) OOYMOBJIEHI CYKYIHICTIO IUKJIIB, SIKI BUSIBJIEHO B KOJIMBAHHSX Iejio-
reopizuuHux (PakropiB. Cniig nam’sTatv, MO I[I METOAUM TaKOX MAalOTh
0OME>KEHHS B BUKOPHUCTAHHI.

[Ipu BuBYEeHHI po3alTy «/l0BrocTpoOKOBi NPOrHO3U JIbOAOBUX SABUI B
HEAPKTHUYHUX MOPSAX» HEOOXITHO 3HATH, IO I OCIHHIX, 3MMOBHUX Ta
BECHAHMX JIbOJOBUX (Da3 BUKOPUCTOBYIOTH OKpEMi1 METOAM IMPOTHO3YBaHHS.
OcHoBHUMHU (akTOpamH, 5IKi OOYMOBIIOIOTH OCIHHI JIbOJOBI SIBUIIA €
MOYATKOBHI TEIJOBMICT JAISUIBHOTO IIApy, aJABEKLis Terja TedissMu Ta
IHTEHCUBHICTh OCIHHBOT'O OXOJIOJKCHHS Bonu. g mpubepexHuX paioHiB
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MOpsI TMOKa3HUKOM TEIUIOBMICTY € TemIeparypa BOJM, IHTEHCUBHICTb
OXOJIO/PKEHHSI YPaXOBYEThCS TEMIIEPATypolO TMOBITPsA, a aJABEKLid uepe3
MOKa3HUK aTMoc(epHoi mupKyysauii. OCHOBHUMHU (pakTopaMu, IO BIUIMBAIOTH
Ha 3pOCTaHHS JIbOAY B 3UMOBHUU MEPIOJ € TeMIiepaTypa MOBITPs, Ta MOYaTKOBA
ToBIIMHA JbOoAY. IIporHo3m npeiidy a0y OCHOBaHI Ha 3aJEKHOCTAX MIXK
HIBUAKICTIO Apeidy Ta rpagieHToM atMoc(epHOro TUCKy. JIbOJOBUTICTH MOPS
B HeapKTUYHUX MopsaX ( HopHe Ta A30BCbKeE) 3aJ€KHUTh BiJl BEIUKOMACIITAOHUX
aTMOoc(epHHX MpOIIECiB B MomepeaHiid nepioa 4acy. Tomy B MPOTrHOCTHYHHX
METO/IaX MPOTHO3Y JILOJOBUTOCTI MpPE NUKTOPAMU € MOKA3HUKH aTMOC(EpHOi
HUPKYJALIT Ta TeMmMIeparypa MHOBITps HaJ BEIMKUMU TEPUTOPIIMH, a TaKOX
TeMmIiepaTypa BoAM B okeaHi. Ha po3BUTOK BECHSHUX JIbOJAOBUX SIBHIL B
HEAPKTUYHUX MOpPSAX B OCHOBHOMY BIUJIMBAa€ TOBIIMHA JIbOJAY 3HMOIO Ta
IHTEHCUBHICTb TAaHEHHS BECHOI. B TOBrocTpokOBUX MPOTHO3aX BECHSHHUX
JHOJIOBUX SIBUII B SKOCTI NIp€ AUKTOPIB BUKOPUCTOBYIOTH MaKCUMAaJbHY
TOBIIMHY JbOJ1Y Ta TEMIEPATYpPy MOBITPS B BECHSIHI MICSIIL.

Jliteparypa

[1], cTop.144-145, 200-202;

[3], cTop.177-216, 226-230, 234-239, 245-251;
[4], cTop.212-225, 231-249, 257-271.

[lepenmik mUTaHb JUIsI CaMOTEPEBIPKU 3a JaHMMH TEMaMHu JUCITUILTIHU
HaBEJICHUH B PO3/LII METOAUYHHUX BKa3iBOK «Opeanizayis KOHMpOo 3HAHb mMda
6MiHb cmyoenmiey (AuB.Jaml).

3 OPTAHI3ALISA KOHTPOJIIO 3HAHb TA BMIHb CTYJIEHTIB

3.1 ®opMa KOHTPOJIIO 3HAHb TA BMiHb

IlepeJiik 02a30BUX 3HAHBb TA BMiHb 3 JUCHUILUIIHH
«1apoJIorivHi Ta MOPCHKi MPOTHO3W»

ba3oBi 3HaHHHA Bminns
Jlekuiiinnii moayas 1 IlpakTuununii MmoayJs 1
3M-JI1 3M-II1
Kpurepii o1iHKM TOYHOCTI Ta IKOCTI | BMITH OLIIHIOBaTH TOYHICTH Ta SAKICTh
MIPOTHO31B BOJJHOTO PEKUMY PIHOK MIPOrHO31B
Kpurepii akTUBHOCTI Ta SKOCTI BmiTu OyayBaT NPOTHOCTUYHY
METOJIMKHU TIPOTHO31B BOJHOTO METOJIMKY 32 METOJIOM BIAMOBIIHUX
PEKUMY PIUOK pIBHIB UM BUTPAT BOJHU
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Kputepii OLiHKM TOYHOCTI Ta SIKOCTI
MIPOTHO31B JILOJI0BOTO PEXKUMY PIUOK

Bwmitu BuOpatu crnoci® BUZHAYCHHS
qacy JI00IraHHs B 3aJI€KHOCTI BiJl
HasSBHUX JaHUX

CyuacHi (hopMu npecTaBICHHS
MPOrHO31B, KapTorpadiuna popma
MIPOTHO3Y

Bwmitu BuOpatu crnoci® BUZHAYCHHS
qacy J00IraHHs B 3aJI€KHOCTI BiJl
HasSBHUX JaHUX

3M-JI2

3M-I12

[TpuHuun moOya0BU MPOTHOCTUYHUX
METOIUK 32 METOAOM BIAMOBIIHUX
PIBHIB YW BUTpAT BOJH

BMKP
BmiT po3paxyBatu pycioBl 3amacu y
PIUKOBIN Mepexi

Cnoco6u BU3HAYEHHS Yacy
no0iraHHs Ha OE3MPUILUIMBHUX Ta
MPUTUITMBHUX JUISHKAX PIYOK

BMmiT moGyayBaTu KpUBY pYCIOBHUX
3amaciB BOJIH

[IpuHIIMT TPOrHO3yBaHHS CTOKY B
3aMuKarouomy ctBopi 3a Kaninina -
MiuttokoBa

BMmiTu BUKOHYBaTH pO3paxyHKH 3a
metonoMm Kaminina - MuTrokoBa

TpakTyBaHHS TOHATTS MPO (YHKIIIIO
BILJTUBY

Bwmitu BuOpatu crnoci® BUZHAYCHHS
PYCIIOBHX 3amaciB B 3aJIEKHOCTI BiJT
HassBHUX JTAaHUX

®di3UyH1 Ta TEOPETUUHI OCHOBU
JOBrOCTPOKOBHX MTPOTHO31B CTOKY 32
MEXEHb

BMiTH BUKOPUCTOBYBATH pi3H1 GOpMHU
npecTaBlieHHs (PYHKIIIi BIUTUBY B
3QJIKHOCTI BiJI MOCTABJICHOT 3a/1a41 IIPU
KOPOTKOCTPOKOBUX MPOTHO33aX CTOKY

®di3UyH1 Ta TEOPETUUHI OCHOBU
KOPOTKOCTPOKOBUX MPOTHO31B CTOKY
3a JOIIOBUH MaBOJIOK

BMiTh BU3HAvaTH OpAvHATH YaCTUHHOI
KpI/IBOI BHCHAXCHHA CTOKY

3M-JI3

3M-II3

MeTtoauyH1 TPUHIIUIIHA
MPOTHO3YyBaHHA. MeTou
CTATUCTUYHOT 00p0oOKHM 1HDOpMaILIii 3
MeTOI0 OyAyBaHHS MPOTHOCTUYHUX
3asieskHocTeld. OCHOBU
KOPOTKOCTPOKOBHX MOPCHKUX
MPOTHO3IB.

BMKP

Po3paxoByBatu cTaTUCTUYHI
XapaKTePUCTUKU MIHIUBOCTI
TeMIlepaTypu BOAM, 3HAXOUTH
3a0€3MeUeHICTh IHEPUIHHOTO 1
KJIIMaTUYHOTO TIPOTHO3Y TEMIIepaTypu
BOAM. BuzHauaTu piBHsSHHS perpecii
IUISL pSAJIIB TEMIIepaTypy BOAU B MOPI,
BUKOHYBAaTH PO3PaxXyHKH 3a
PIBHSIHHSIMH Ta OLIIHIOBATH iX
3a0€3MEYEHICTb.

3M-JI4

3M-I14
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CraTucTUYH1 METOJIM MTPOTHO3YBAHHS
JESKUX €JIEMEHTIB PEKUMY MOPSI:
MOPCHKHUX T€Uii, MOPCHKUX XBUJIb,
3TIHHO-HAr1HHUX KOJUBaHb PIBHS
MOpsI, TEMIIEpaTypy BOAM, JIbOJTOBUX
SIBUILL.

Po3paxoByBaTH BUCOTH XBUJIb B
ATnaHTU4HOMY OKeaHi Ta B HopHOMY
MOp1 3a IONOMOTI'OI0 CUHONITUYHOTO
MeTona. byayBaTu KapTy XBUJIb.
BukoHyBaTH NpoBOJKY CYAEH
PEKOMEHI0BAaHUM MAPLIPYyTOM
IJIABaHHS 3 YPaXyBaHHSAM BUCOT XBHJIb.

JlekuiiHuii MoxyJb 2

IpakTuyHuii MoayIb 2

3M-JIS

3M-IIS

OcHOBH1 YMHHUKHU (pOpMyBaHHS
CTOKY BECHSIHOT'O BOJIOILILIISA
PIBHUHHHUX PI4OK

Bwmitu po3po0isaTi mporHoCTUYH1
3aJIEKHOCTI JIJIsl PI3HUX reorpadigHux
30H 3 ypaxyBaHHSIM rOJIOBHUX YHNHHUKIB
BECHSIHOT'O BOJOMULIISL PIBHUHHUX PIUOK

Oco0nuBOCTI TAHEHHS CHITY Ta
dbopMyBaHHSI TaJIOTO CTOKY

BMiTH BUKOHYBaTH pO3paxyHKH
OpAUHAT rijiporpady Tajoro CTOKy

3M-JI6

3M-I16

Oco0nuBocTi ¢i3uKo-reorpadiuHuX
yMOB (pOpMyBaHHsI [MOBEHI1 Ha
rIpCbKUX pIYKaX.

BmiT BUOpaTy MpOrHOCTHYHY
METOJIMKY B 3aJICKHOCTI BiJl HASIBHUX
JAaHUX Ha TIpChKHUX OaceiHax.

MexaHi4Hi Ta TEII0B1 (GaKTOpH
BCTAHOBJICHHS Ta CKpECaHHS PIUOK Ta
BOJIOCXOBHUIII, PI3HUILISI B YMOBax
CKpECaHHs PIYOK Ta 03ep 4u
BOJIOCXOBHIII

BmiTi BUOpatu BUJI MPOTHOCTUYHOT
METOJIMKH B 3aJ1€KHOCTI BIJI HASSBHUX
JAHUX JIJISI KOPOTKOCTPOKOBUX
MIPOTHO31B JILOJIOBUX SIBUII] HA PIUKaX 1
BOJIOMMAaX

®Di3UYH1 OCHOBH JIOBIOCTPOKOBUX
MIPOTHO31B 3aMEP3aHHs Ta CKPECaHHs
pI4OK, 03ep Ta BojocxoBHIL. ['00BH1
aTMoc(hepHi nporecu, siKi
00OyMOBIIIOIOTh CKpPECaHHS Ta
3aMep3aHHs PIYOK Y PI3HUX perioHax

Bwmitu BuOpatu crocid ckiiaiaHHs
JOBTOCTPOKOBOI'O MTPOTHO3Y B
3aJIEKHOCTI B1JI IEPEBAKAIOUUX Y
JAHOMY PErioH1 aTMOC(EPHUX MPOLIECIB

3M-J17

3M-I17

[lepenix HeOe3MEYHUX MOPCHKUX
T1IPOJIOTTYHMX SIBUILL Ta X KPUTEPIi.
MeTtonuuHi NpUHIUITN
MIPOrHO3yBaHHS HEOE3MEUHUX
MOPCBKHUX T1POJIOTIYHUX SIBUIII.

BukonyBatu po3paxyHKH mapameTpiB
TATYHA 3T1THO 3 METOIUKOIO.
Po3paxoByBaTi IHTEHCUBHICTh
oOMep3aHHS CY/JIEH.

Po3paxoByBatu yac 100iraHHs XBUI1
IlyHaM1i JIo Oepera Bij JpKkepena
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BUHUKHEHHS, Ta BUCOTY XBHWJII IIPH
BUXO/1 HA MUIKOBO/I/IS.
3M-JI8 3M-II8
@di314H1 OCHOBH Ta METOAO0JIOT14H1 Po3paxoByBatu 3a 10MOMOT010
MPUHIIUIHN JTOBTOCTPOKOBUX aHAIITUYHOTO METO/1a BEPTUKAIbHUM
MOPCBKHUX T1IPOJIOTIYHUX MPOTHO31B. | PO3MOJILUT TEMIIEPATYPH BOJU BIITKY Ta
CratuctuyHi METOIU XapaKTePUCTUKH 3UMOBOTO
JOBTOCTPOKOBHX MTPOTHO31B KOHBEKTHUBHOT'O NIEPEMIIITYBAHHS.
TeMIlepaTypu BOAM Ta JHOJIOBUX BukonyBaTtH 10BroCTpOKOBI TPOTHO3U
SIBUII] B HEAPKTUYHUX MOPSIX. TeMIlepaTypu BOAM 3a JOTIOMOTOIO
Oco0auBOCTI Ta METOI0JIOT1UH1 PO3pOOICHUX METOAMK.
MPUHIUIIHN JIbOJOBHUX MPOTHO3IB B BukoHyBaTH NPOrHO3U JHOIOBUX SIBUIIL
ApPKTHYHUX MOPSIX. B HEAPKTUYHUX MOPSX 3a JOIOMOTOIO
pO3p00JICHNX METOIHUK.

KoHTponb MOTOYHHMX 3HAHb CTYAEHTIB 3a04HOI (GOpMH HaBYaAHHS
BUKOHYEThCS Ha 0a3l MOAYJIbHO-HAKOMMYYBAJIbHOI CHUCTEMH OpraHizanii
HABYaHHS Ta OPraHi3yeTbes y BIANMOBIAHOCTI 3 «llooskeHHsIM Mpo OpraHizaiio
MOTOYHOIO Ta MIACYMKOBOTO KOHTPOJIO 3HaHb CTYAEHTIB 3a04HOi (OopMH
naByanHs OJIEKY (Big 31.12.13). ITincCyMKOBUM KOHTPOJIEM € ICITUT.

s 3a0unoi hopmu HaguaHHsL.

[MoTounMii KOHTPOJIb 3IIMCHIOETHCS Ha MPOTI31 HABYAIBHOTO KYypCy
(cemecTpy) 3a HACTYNMHUMH (POPMaMH:

- TepeBipKka KOHTPOJBHOI poOOTH (KypcoBOTO TPOEKTY), sKa

BUKOHYEThCS y MbKceciiiHuil nepiog (OM);

- MepeBipka 3HaHb Ta BMIHb CTyAEHTa MiJ 4Yac ayAUTOPHUX 3aHATH

MPOTSTOM 3ajikoBo-ek3ameHaliiHoi cecii (O3E).

Cyma Mmixceciitnoi (OM) Ta ceciiinoi o1inku (O3E) cTaHOBUTH 3arajibHy
OI[IHKY ITOTOYHOT'O KOHTPOJIIO.

Cucrema ouniHIOBaHHA camocTiiiHoi poOooru crynenrta (CPC) vy
Mixkceciitnmii nepiog (OM).

Bona mnepenbauae mnepeBipky KoHTposibHOI pobotn (BMKP), sky
CTYJI€HTH BUKOHYIOTH Y MIKCECIHHUHN Mepiof 1 sKa BKIIOYAE TEOPETHUHY Ta
npakTUYHy yacTUHU. KiTbKicHa OIlIHKa 3a el BUJ poOOTHM BU3HAYAETHCA 3
ypaxyBaHHIM mepminy HajJaHHS poOOTH Ha TEpeBIpKY (Ha MPOTA31 CEMECTPY,
nepes; Mo4YaTKoOM 3aTiKOBO-€K3aMEHAIlIHHOI cecii, 0e3mocepeIHhO Mepe]l 1aToko
KOHTPOJIIOIOUOT0 3aX0Ay), 00cA2y BUKOHAHHS POOOTH Ta 2AUOUHU PO3KPUTTS
HaJlaHUX MUTaHb Ta 3aBJaHb, a TAKOK 0hopmaeHHa poOOTH.

MakcumanbHuii 0a, 1110 MOXKE OJEp>KaTU CTYACHT 3a KOHTPOJIbHY poOOTY
(BMKP) cxiamae 50 6anaiB, 3 HUX Ha mMeopemuyHy 4aCMUHY KOHTPOJBHOI
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pobotu npunanae 30 6aniB (mo 10 6aniB Ha KOXKHUN 3MICTOBHUN MOAYJb), Ha
npakmuuny yacmuny — 20 6amis. KypcoBuii nmpoekT omiHoeTbes y S0 6ais.

MakcumanbHuid 0all, SIKUA CTYJEHTH MOXYTh OJEpXaTh Y MDbKCeCIiHui
nepioa (OM), ctanoButh 100 6aJiB.

JleTanibHUl OMHMC 3aBAaHb JO KOHTPOJIbHOI pOOOTH Ta METOIUKHU
OI[IHIOBAaHHS HaBeJCHI B METOJAMYHHUX BKa3ziBKax JJIs CaMOCTIHHOI pPoOOTH
CTYJICHTIB i BAKOHAHHIO KOHTPOJIBHO1 pOOOTH.

Cucrema ouniHIOBaHHSI caMOCTiiiHOI poooTn ctyaedta (CPC) mig vac
ayautopHux 3aHaTh (O3E).

TyT nns OWIHKK CTYNEHsS 3aCBOEHHS OCHOBHHUX IOJIOKEHb TEOPETUUHUX
PO3IUTIB JUCHUILIIHYU Tepen0adaeThbcsl HATMCAHHS OJJHOT KOHTPOJIBHOI poOOTH
(KP), a namd OWIHKM 3aCBOEHHS MPaKTUYHOI 4YacTHMHU MepeadaydaeThes
BUKOHaHHS HU3KHU npakTuuHuX poOit (IIK3), siki 0XOmIoTh OCHOBHI MUTAHHS
MPaKTUYHOTO po3auly aucuuiuiiHnd. KinbkicHa oIiHka 3a ued Buj poOoTH
BU3HAYAETHCA 3 YpPaxyBaHHSIM pummiyHocmi poOOTH CTyA€HTa Ha MpPOTI3i
3aHSITb, HOGHOMU PO3KPUTTS T€M, AKOCHI PO3PAXYHKIB Ta rpadiyHUX MOOYAOB,
0ocmogipHocmi OJIep>KaHUX BUCHOBKIB, @ TAKOX PE3YJbTaTH 3AXUCHLY HAJJTAHUX
3aB/IaHb.

MakcumanbHa OIiHKa POOOTH CTyAEHTa il 4ac ayAUTOPHUX 3aHITh
3anikoeo-exzamenauiiinoi cecii (O3E) cranoButh 50 6aJiB 1 BKJIIOYA€E: OLIHKY
3 MPaKTUYHUX MOAYJIB (YCHE OMMTYBaHHS MiJ Yac MPaKTHYHUX poOIT — 15
0aJiiB, 3aXMCT BUKOHAHUX MPAKTUYHUX poOIT — 15 OaniB) Ta OLIIHKY BUKOHAHHS
ayJIMTOPHOI KOHTPOJIbHOI poboTn — 20 OaiB.

Ymoeu oonycky cmyoenma 0o cemecmpoesozo icnumy
s 3aounoi popmu HasuamHs CTYIEHT BBaXKAETHCS JIOMYIICHUM JI0

HiIICVMKOBOFO KOHTPOJK 3 HaB4YaJbHOIL I[I/IC]_II/IHJIiHI/I, SAKIIO0 BIH BHKOHAaB BCI

BUIM POOIT MOTOYHOro KoHTpomo (MibkceciiHi OM Ta ceciiini O3E),
nepeadadeHi poOOYOI0 HABYAIBHOIO MPOrpamMol0 IUCIMILIIHU, 1 HaOpaB 3a
HaKOIMUYYyBAJIBHOIO CUCTEMOIO cyMy OaiiB He meHIiie 50 % Big MakCUMalIbHO
MOXJIMBOi 3a JUCHUUIUIIHY Ta CBO€YACHO BHKOHAB MDKCECIHHY KOHTPOJIbHY
pobory.
Memoouka npoeedeHHs NIOCYMKOB020 cemecmpo8020 KOHMPOJII0

s 3a0unoi popmu HaguanHs CTYACHT, KWW HE Ma€ Ha MOYATOK
3aJIIKOBO-€K3aMEHaIlliMHOo1I  cecii  3a00proBaHOCTI MO  JUCIUILIIHI, IO
3aBEPIIYETHCS iCRUMOM, CKJIaJa€e MUCHMOBHU ICIIUT 1 HAKOMIUYEHA IiJICYMKOBA
OLIIHKA PO3paXOBY€EThCA 32 (OPMYIIOI0

IO = 0,5 x OTTK + 0,25 x (O3E + OM),
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ne OIIK — kinpkicHa orfiHKa (y BiJICOTKAaX BiJ MaKCHMaJbHO MOXJIHBOT)
3axX0/1y MIZCYMKOBOTO KOHTPOJIIO;
O3E — kuibkicHa oIiHKa (y BIJCOTKAaX B MaKCHMAaJbHO MOXJIMBOI)

3axoniB KoHTpoito CPC mig yac npoBeAeHHs ayIUTOPHUX 3aHSTh;

OM - xinbkicHa omiHKa (y BIJCOTKAaX BiJ MaKCUMaJbHO MOKJIMBO1)
3axoniB KoHTpoato CPC y mixceciitHuit nepion)
Ta 3aCTOCOBYIOThCS Mpolenypa, BunucaHa y nm. 2.7-2.10 IlonoxeHHa mpo
MIPOBEJICHHS IM1ICYMKOBOI'O KOHTPOJIIO 3HAHb CTYJICHTIB.

Memoouka ¢opmyeanna exkzamenauininux Oinemie ma po3pooKu
Kpumepiié KibKiCHO20 OUIHIOBAHHA RUCbMOBUX 6I0NOBI0ell

3rinno 3 IHcrpykuieio «IIpo mopsizok npoBedeHHSI Ta KpuUTepil
OL[iIHIOBAHHS BiANOBiZeH CTYAEHTIB M 4Yac NMUCbLMOBHUX icNMTIB» (HaKa3
No74 Bing 28 Oepesns 2014 p.), pobGoya mporpamMa AUCHUIUIIHU MICTUTH
MeToauKy ¢GOopMyBaHHA eK3aMEHAI[IMHUX OUIeTIB, TMOBHUH TMEpeNiK TeM
JEKIIMHUX Ta TPAKTUYHUX MOJYJIB 3 SIKMX CKJIAJal0ThCsl eK3aMeHalliiiHi O1i1eTu,
KpUTepii OI[IHIOBAaHHS  BIAMOBIZAEH, METOIMKY BHU3HAY€HHS  3arajbHOl
€K3aMeHaI1iHOT OLIIHKH.

MeTtoauka (popMmyBaHHA eK3aMeHALIHHUX Oi1eTIB:
1. [TepenbavaeThcst Takuid MOPSAOK GOPMYBaHHS €K3aMEHALIMHUX OLIETIB:
1.1. IlepeBipka piBHS 3HaHb CTYACHTIB 3/11ICHIOETHCS, B MEPILY YEPTY, 3 0a30BO1
KOMITIOHEHTH TEOPETUYHOI YAaCTUHU HABYAJIBHOI AUCIMUIUIIHK 3 METOI OI[IHKH
BMIHHSI BAKOPUCTOBYBATH OZIEp>KaH1 3HAHHS B TUIIOBUX BUPOOHUYMX CUTYAIISX.
1.2. Ex3zamenartiiinuii 6unetr dopmyethes 3 20 mecmoeux 3a80aHb 3aKpUTOTO
tuny. Ha kokHe TMTaHHS MPONOHYEThcs 4  BapiaHTH  BIAMOBIJEH.
Ex3aMeHnariiiina oOIlliHKa €KBIBaJ€HTHA BIJCOTKY NpPaBUJIBHUX BIAMOBiACH Ha
3alMuTaHHA OLIeTYy.
1.3. Tlo Temax AeKUIMHUX Ta TPAKTUYHUX MOJYJIB, MTUTAHHS 3 SIKUX BBIMILLIN 10
eK3aMEHAI[IHHUX OUIETIB, HW)XYE HaBEJCHI NUTAaHHS 3 TOCHJIAHHIM Ha
BIIMOBIJHI CTOPIHKM KOHCIEKTY JICKI[IH, 110 BKJIIOYEHUH IO CIUCKY OCHOBHOI
JTEpaTypH pobOYOi MporpaMu JUCHUILIIHY.

3.2 IlepeJtik KOHTPOJIIOIOYHX 32X0/1iB

KoHTpoJibHI 3amMTaHHS 1O TeMax JIeKHiHHMX Ta MNPAKTHYHHUX
MOJYJIiB
B3M1 «I'igpoJioriuni nporuo3m»

‘ Nz ‘ SAIIUTAHHSA ‘ Jlitepatypa
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JEKIIMHUA MOJY.JIb 1

3M-JI1

1 OcCHOBHI eTany PO3BUTKY T1APOJOTTIHUX MPOTHO31B. [1] c.7-8

2 [TonsarTst mpo MeToa Ta METOMKY Tiapornporuosi. Knacudikarmis | [1] ¢.8-9
IIPOrHO3IB.

3 ETtanu po3poOKku METOMK I'iIpOJIOTTYHUX IPOTrHO3IB. 1] ¢.9

4 AOCoJIIOTHA Ta IOMTyCTUMAa MOXHUOKA MPOTHO3Y [1] c.10-11

5 BusnauenHs nomycTumoi nmoxuOKu mpu pi3HUX BuAax Ta jgarax | [1] ¢.10-11
CKJIaJIaHH$ TPOTHO3IB.

6 S BU3HAUUTH KPUTEPIHA SKOCT1 ONEPATUBHOTO MPOTHO3Y BoAHOTO | [1] ¢.11
pEXUMY pidOK?

7 B sikoMy Bumajaky mporHo3 BBaXkaeTbes cripaBmkyBanum? SAxwuit | [1] c.11
KpUTEPIH NP LIbOMY BUKOPUCTOBYETHCS ?

8 Sx BU3HAYUTH JOMYCTUMY TMOXHMOKY MpOTHO3Y mnpu pi3Hik | [1] ¢.10-11
3aBYaCHOCTI MPOTHO3Y?

9 Jlonyctuma noxubka nporHody. CriocoOu ii BU3HAUEHHS. 1] e.10-11

10 | Ominka e(peKTMBHOCTI METOAMKHA TPOTHO3Y, 3abe3medeHicts | [1] ¢.12
METOAUKH.

11 | flk BU3HAUYAIOTHCS KPUTEPIi OIMIHKKA METOIUKU TOBroctpokoBoro | [1] ¢.12
nporHo3y? Slka icHye 1Kajga OliHOK NPOrHO3HOI METOIMKU?

12 | Bu3HaueHHs JAOMYCTUMOI TMOXMOKM TIpH KOPOTKOCTpokoBuX | [1] ¢.13-14
IIPOrHO3ax JaT JbOJIOBUX SBMIII.

13 | BuzHaueHHs AOMYCTUMOI MOXMOKH TOBTOCTPOKOBHX MporHo3ax | [1] ¢.13
JlaT JIbOIOBUX SIBUIIL

14 | ®opmu Bumycky nporHosiB. OCHOBHI BUMOTH /0 IporHosis Ha | [1] ¢.7,15-18
Cy4acHOMY piBH1

15 Merton BIANOBITHUX PIBHIB Ta BUTpAT BoAM. TeopeTudni ocHoBH | [1] ¢.23,32-34,
METO/1y Ta IPAKTHUYHE PILIEHHS 3aJaul.

16 |3ammcarun piBHAHHSA Oamancy (Hepo3puBHOCTI) Ta  pyxy | [1] ¢.20-23,29-31
(byccinecka) maBoJKOBOI XBHJII Y PIYKOBOMY MOTOIIL.

17 | Sx1 ButpaTtu (piBH1) BOJAM Ha3uBawOThcs BiAnosinHuMu? B yomy | [1] ¢.19-20
CYTHICTh METOJly IPOTHO3Y 3a BIINOBIAHUMHU BUTPaTaMH BOJU?

18 | [IpakTuuHi npuiioMu po3poOKKU METOIUKHU NMPOTHO3IB mojeHHuX | [1] ¢.34-35,38
pIBHIB (BUTpaT) BOAM 3a METOJOM BIANOBIIHUX PIBHIB (BUTpAT)
BOJM HA CIa0KONPUILIMBHIN AUISHI PIYKH.

19 | [IporHo3 piBHIB Ta BUTpAT BOJAM 3a METOJOM BIANOBIAHUX piBHIB | [1] ¢.23,29,35,38
Ha CJIAOKONPUILTMBHUX TUISHKAX PIUOK.

20 [TonarTss mpo 3aBYaCHICTH MPOTHO3IB B MeTonl BiamoBimamXx | [1] ¢.33-34,39
PIBHIB BOJIH.

21 | Cmocobu BHU3HAYECHHS 4acy M0OOIraHHS Ha cliaOKonmpuiuiuBHIA uu | [1] ¢.34-37
OE3NPUIITUBHIN AUISHI{I PIYKH.

22 | JlaiiTe BU3HAUCHHS 130XPOH JOOITaHHS BOAM 10 PyCax pidoK [1] c.39

23 | BusnaueHHs yacy pycioBOro A00IraHHs Ha NPUIUIMBHIA nuistHi | [1] ¢.39
piuku. [ToGynoBa KapTHU-CXEMU 130XPOH.

24 | [IporHo3u piBHIB Ta BUTpAT BOJIU 32 METOJIOM BiANOBiIHUX piBHIB | [1] ¢.23,29,39

Ha NPUILUIMBHUX JNUISHKaX pivok. ITpakTuuni npuitoMu po3poOku
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METOJIMKH IIPOTHO3Y.

25 | Bapiantu po3poOku METOAMKH IPOTHO3IB pIBHIB Ta BUTpaT Boju | [1] ¢.39
3a METOJOM BIANOBIIHUX PIBHIB Ha MPUIUIMBHUX AUISTHKAX PIYOK
B 3QJICKHOCTI BiJl Yacy PycJI0BOTO JOOIraHHS BOJIH.

26 | B yomy mpuuMHA 3HWKEHHS TOYHOCTI METOJIMKH MPOTHO3iB 3a | [1] ¢.38
BIIMOBIIHUMHU DPIBHAMH BOJM Ha CIAOKOTPHUBIMBHIA TUISHII
piuKu?

27 | Y 4oMy CyTh METOAY MOTOYHOTO KOPEKTYBaHHS mpu mporHosi | [1] ¢.38
PIBHIB BOJM 32 METOJIOM BIANOBIIHUX PIBHIB YM BUTPAT BOAM?

28 | 3 SKuX MpUYMH BiIOyBaeThCs TpaHchopmallis maBoakoBoi xBuii B | [1] ¢.38
pycaii

29 | JIiniitH1 1 HeMiHIIHI MOeN1 TpaHchOopMallli TaBOJIKOBUX XBUJIb. [1] c.40-49

30 | Meroau noOy10BU KPUBOi PYCIOBHX 3aIlaciB BOAM Ha JAUISHI [1] ¢.36,44
PIUKH.

31 | IloOymoBa y3araapbHEHOT KPUBOI PYCIOBHUX 3aI1aciB BOJIH. [1] c.36,44

32 | Bu3HaueHHs yacy pycioBOro JoOiraHHsl 3a KpuBoro pycioBux | [1] ¢.36
3armacis BOJIM.

33 | Bamucaru iHTerpan Hioamens. Sk pospaxyBatu Tpancdopmarioo | [1] ¢.49
IIaBOJIKOBOI XBUJI1 32 HUM?

34 | OyHKIiS pO3IUIACTYBAaHHS IMAaBOJAKIB TiJ BIUIMBOM pycioBoro | [1] ¢.48-49
NOOIraHHs.

35 | llo Take ¢ynxuis Tpancdopmanii? II 3navenns ta Bmactusocrti. | [1] ¢.49
Ax Bu3HaunTH QYHKIIIO TpaHchopmarii?

3M-JI2

36 | TeopernuHa OCHOBa METOIy MPOTHO3Y CTOKY pI4oK 3a ganumu | [1] ¢.52-53
PO PYCJOBI 3amack B PIUKOBIA Mepexi. Burimsam mporHo3Hux
3QJIEKHOCTEN.

37 | TeopernuHa OCHOBa METOIy MPOTHO3Y CTOKY PI4OK 3a maHumu | [1] ¢.52-53
PO PYCJIOBI 3allacy B pIYKOBIN Mepek1 Ta MPUILIMBY BOJAU 10 HEl
. Burisin nporHo3HuX 3aeXHOCTEM.

38 | Slkuit mOKa3HUK BUKOPUCTOBYETHCS ISl OIIHKM pyCIoBUX 3amnacis | [1] ¢.52-54
BOJIU?

39 | [IpakTuuHi NpuiioMU PO3POOKHM METOAMKH KOPOTKOCTpokoBoro | [1] ¢.53-54
MIPOTHO3Y 1O 3aracax BOJAM B PYCIIOBIA MEpexki Ta omajax.

40 | PospaxyHok 3amaciB BoaM B pycioBiii  mepexi 3a | [1] ¢.53-57
T1IPOMETPUIHIMH JTAHUMH.

41 | PospaxyHok 3amaciB Boau B pycioBii  mMepexi 3a | [1] ¢.56
MOP(POMETPHIYHUMU JTAHUMHU

42 | Po3paxyHOK 3amaciB BOOUM B pPYCJIOBIM Mepexi 3a metoaom | [1] ¢.54-57
P.A.HexnxoBcbKoro.

43 | BusHaueHHs pycloBUX 3amaciB BOJM B piukoBii mepexi B | [1] ¢.53-54
3JICYKHOCTI BiJl 3aBYACHOCTI ITPOTHO3Y.

44 | ®i3uyH1 OCHOBH MPOTHO3IB CTOKY MO TEHACHIIT 200 M0 KPUBUX [1] ¢.57-59
criajay naBoJIKy. PIBHSIHHSI BUCHa)XEHHsI pyCJIOBHUX 3aIaciB BOJIM.

45 | TeopeTnyHi OCHOBH MPOTHO31B CTOKY IO TEHJEHIIIi abo 110 [1] ¢.57-59
KPHBHX CIIaJTy.

46 | KopoTKOCTpOKOBI ITPOTHO3M CTOKY IO KPUBHX CIaay maBojaky ado | [1] ¢.59-60
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BOJIOTIUIJIS; 3aBYACHICTH I[OTO BHJIY MPOTHO3IB.

47 | Y oMy CyTh MeTOJa TEHJEHIIIN IS MPOTrHO3y CTOKYy Ha cmaxi | [1] ¢.57
M1aBOJIKOBO1 XBHIII.
48 | IlobynoBa TumoBOi KpWBOi cmaxy maBoAKy 3a rpadiuyaum | [1] ¢.59
METO/IOM 32 JONOMOT'0I0 rapaHTIIIHOT KPUBOi CTOKY
49 | IlobymoBa TumoBOi KpWBOi cmaxy maBoAKy 3a rpadiuaum | [1] ¢.59-60
MetoioM B.BockpeceHncbkoro.
50 | IloOymoBa THmMOBOI KpuBOi cmagay mmaBojaKy 3a Tpadiuamm | [1] ¢.59-60
metoqoMm A.B.OrieBchkoro ta K.I1.Bockpecencekoro.
51 | KopoTKOCTpOKOBI TMPOTHO3U CTOKY MO KpuBuX cmnaxy (meron | [1] ¢.60
0.C.3wmiii0Boi).
52 | OrmiHka NpoTrHO3iB O KPUBUX CHAAY MABOJKY YK BOJIOILLIA. [1] c.10-11
53 | Teopis npUILIMBY AOUIOBOI BOAM MO CXUJIAX. [1] c.62-63
54 | IlpakTu4Hi mpuitoMu po3poOKH METOIUKH MPOTHO3Y APy [1] ¢.62-65
MIABOJJKOBOTO CTOKY.
55 | IIporHo3 rigporpady naBojka 3a METOJI0M OJAMHUYHOTO NaBoAKy. | [1] ¢.65-67
JlaliTe BU3HaAYEHHS NOHSITTSA OJUHUYHOTO MaBOJKA
56 | IIporHo3 rigporpady momIOBOro  MaBOAKY 3a TreHeTuyHomwo | [1] ¢.67-69
(hopMyIIOI0 CTOKY.
57 | o € TeopeTnyHOIO 623010 IPH IPOrHO3YBaHHI MEKEHHOTO CTOKY | [1] ¢.52-5373-
pidox? PiBHSIHHS BUCHa)KCHHS 3aI1aciB BOJAM PIYKOBOTO Oaceiny. | 75,79
[2] ¢.28-31
58 | BkaxiTh OCHOBHMI NPEAUKTOP Yy MPOTHOCTUYHHUX 3allekKHOCTAX, | [1] ¢.75-82,86-90
SIKI BUKOPUCTOBYIOTHCS TIPU JOBTOCTPOKOBHUX IPOTHO3aX CTOKY | [2] ¢.31-32,34-37
JIITHBOI 1 3MMOBOT MEXKEHI.
59 | [IpakTuuHi npuiioMu po3poOKH METOIUKU MPOTHO3Y MexeHHoro | [1] ¢.76-79
CTOKY I10 JAHWX MPO MOMEPEIHI BUTPATH BOJM B CTBOPI PIUKHU [2] ¢.36-37
60 | Bumu mporHo3iB MEXKEHHOTO CTOKYy 1 3arajnpHuid Burian | [1] ¢.75,86-90
3aNeKHOCTEN JUIsl IPOTHO3Y MICSYHOIO CTOKY LbOro mepioay y | [2] ¢.31-36
pi3HHUX (hi3uKO-reorpad@igHUX YMOBAX
61 | Meroau Bu3HaUYCHHS CTOKOGOPMYIOUUX OTAIIB JITHBO-OCIHHBOTO | [1] ¢.81-86
nepiojy. [2] c.44-48
62 | OCHOBHI MPUHIIMIHU JOBTOCTPOKOBUX IPOTHO3IB KBapTaiabHOTO | [1] ¢.79-82,86-90
CTOKY PIYOK. [2] c.51
63 | [IporHo3u MiHIMaJIBHHX PIBHIB BOAM 3a MICSIb BIITKY Ta | [1] ¢.86-90
3UMOIO. 2] ¢.49-50
JEKIIMHUA MOAYJIb 2
3M-JIS
1 [IporHo3u XxapakTepHUCTUK BECHSHOTO BOJOMULISL I piBHMHHMX | [1] ¢.91
pigok. D13UYHI OCHOBU IIPOTHO3IB. [2] ¢.53-55
2 PiBHsiHHS BoIHOTO OanaHCy, SIK TEOPETUIHA OCHOBA [1] ¢.92-93
JOBIOCTPOKOBHUX ITPOTHO3IB IIapiB BECHSAHOrO CTOKY. MeTtonau ioro | [2] ¢.56-57,
BUPIILICHHS. 73-76
3 PiBusinHs ~ BomHoro  OamaHcy, sSK ~ TeoperhyHa  ocHoBa | [1] ¢.92-93
JOBIOCTPOKOBUX TIPOTHO3IB IIApiB BECHSIHOTO CTOKY B pi3HUX | [2] ¢.56-57
¢13uKo-reorpadiyHuX 30Hax YKpaiHu.
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[TpuHIMIHN MOOYAOBH METOIMKH MPOTHO3Y MIAPy CTOKY BECHSIHOTO
BOJOMLUIISA B JIICOCTEIOBIM 1 CTEIIOBINA 30HI.

[1] ¢.93,104-
106

[2] ¢.56-57

5 [IpuHnunm moOy10BM METOIMKH MPOTHO3Y IIapy CTOKY BecHsiHOTO | [1] ¢.92,106
BOJIOIIJIJIS B JIICOBIM 30HI. [2] ¢.56-57

6 [lpunuunu BuU3HAYEHHS BTpaT Boau y mporeci iHGuieTpamii 1| [1] ¢.99-100
nmoBepxHeBoro 3arpuManHs. PiBusuua €.I°. Ilomoma. IlpaktuuHni | [2] ¢.58-59,
MPUMOMU CKJIAJJaHHS METOJUK ITPOTHO3Y. 76-77

7 [HdinbTpaniiiHo-eMHICTHA 1 €MHICTHA MOJAENb BojonoriuHeHHd | [1] ¢.100-102
TaJo-J0IIOBOI BOAM Yy TMeEpioJ BECHIHOTO CTOKy. Ilpaktuuni| [2] ¢.59-60,
MPUIOMU CKJIAJJAHHS METOJUK ITPOTHO3Y. 78-81

8 Sx Bu3HAUMTH 3amac BOJAM B CHIrOBOMY MOKpuBI Ha OaceiHi. | [1] ¢.94-99
Po3paxyHok omajiB B rmepioj CHIrOTaHEHHS 1 Ha TTOBEPXHIO IPYHTY, | [2] ¢. 60-65
BUIbHY BiJI CHITY.

9 BuznauenHns 3amaciB BOAM y CHIFOBOMY MOKPHBI, K1 0epyTh y4acts | [1] ¢.94-98
y (¢opMmyBaHHI BECHSHOTO Bojomnuuisi. Bumip xapakrtepuctuk | [2] ¢.60-63
CHDKHOTO TIOKPHUBY.

10 | Yomy noOpiBHIOIOTH 3arajbHl 3amacud BoJiord Ha Oaceifni, ski | [1] ¢.92-93
PUIMAalOTh Y4acTh Y pOpMyBaHH1 BECHSIHOI'O BOJONLLISA? [2] ¢.56-60

11 | Buam BTpar Talo-I0MOBKX BOJ y Hepio BECHIHOTro Bojomimis. 1x | [1] ¢.99-104
rpadiyHe Bu3HaueHHA. CrocoOu oOuucieHHs 3amaciB BoJiord B | [2] ¢.65-73
IPYHTI Ha T[OYaTOK BECHSHOTO CHIFOTaHEHHS Ta TJIMOUHU
[IPOMEp3aHHs IPYHTY.

12 | Bu3HaueHHs BTpaT Tajo-I0IIOBOI BOAM MPH MPOTHO31 mapiB cToky | [1] ¢.99-104
BECHSHOTO BOJOMNULIS HA pIBHUHHUX PIUKax [2] ¢.65-67

13 | 'mubuna npomep3aHHs Ta BOJIOTICTh I'PYHTY, SIK IOKa3HUKH BTpat | [1] ¢.103-104
BecHIHUX BoJ. KpuBa 3a0e3medeHocti riaubOuHu mipoMmepsanHs | [2] ¢.67-73
IDYHTY.

14 | SIxki XapakTepUCTUKU MOXKYThb OYTHM BUKOPHCTaH1 K mokasHuku | [1] ¢.103-104
BOJIONIOTJIMHAOYO1 3JaTHOCTI IPYHTIB? MeToau iX BU3SHAUEHHS. [2] ¢.67-73

15 |3aranpHa XapakTepUCTHKA MNPUHAOMIB  CKJIaJaHHS  MeTonauk | [1] ¢.92-93,
JIOBIOCTPOKOBUX IPOTHO3IB MLIApiB CTOKY 3a mepioa BecHsHoro | 104-106
BOJIOTTULIIA. [2] ¢.73-76

16 | [IpakTnuHi mnpuiiomMu po3poOKH MEeTOAUKH AoBroctpokonoro | [1] ¢.104-106
IIPOrHO3Y IIAPIB CTOKY BECHSIHOT'O BOJAONULIS PIBHUHHUX PIYOK. [2] ¢.73-81

17 | [IpakTHyHUIl METOJ CKJIaJJaHHS METOJIMKH JOBIOCTPOKOBUX [1] ¢.93
MIPOrHO3IB IIAPIiB CTOKY 3a Mepioj] BECHSIHOIO BOJAONULIA 0 Qi3uko- | [2] ¢.73-76,
CTATUCTUYHUX 3AICKHOCTAX Ta IX OIIHKA. 18-21

18 | [IpuHuun ckiaagaHHs MpPOrHO3Y MakcuMmainbHOi BUTpath Boau | [1] ¢.106-107
BECHSIHOT'O BOIOTILIIIS. [2] ¢.93-95

19 | Metonu KOPOTKOCTPOKOBUX TMPOTHO3IB Trigporpady BecHsHoro | [1] ¢.109
BOJIONULIS PIBHUHHUX PIUOK.

20 | [IpyHuun po3paxyHKy CHIFOTaHEHHS Ha OCHOBI piBHAHHA | [1] ¢.109-112
TEIUIOBOro 0OanaHCy CHIroBoro mnokpuBy. OCHOBHI CKJIaJ0Bi
PIBHSIHHS TEIJIOBOTO OaJlaHCy CHITOBOTO MOKPHUBY.

21 | OcHOBHI NPUHIUIHN PO3paxyHKy cHirotaHeHHs 3a metogom €.I'. | [1] ¢.112-113
ITornoga.

22 | Po3paxyHOK CHIrOTaHEHHS B 3aJICKHOCTI Bif KoedimienTa Tanenus. | [1] ¢.113-114
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23

Po3paxyHok Bo/I0B1/1/1a41 31 CHITOBOTO IOKPUBY.

1] c.114-117

24

BusHauenHs naTu modatky BOJOBIAJA4Yl CHIFOBOTO TOKPUBY 3
ypaxyBaHHSIM PIIKUX OMNaiB.

[1] e.116-117

25

Kpusa 3abe3nedenocri cHirozanacis. Illo BoHa xapakrepusye i B
SAKUX BUIIaJKaX BI/IKOPI/ICTOBYCTI)CH?

[1] ¢.94-97

26

BusnaueHHs BTpar Tajio-0IIOBOI BOAM IPH MPOTrHO31 rifporpady
BECHSIHOTO BOJIOMULIISL.

[1] ¢.117-119

3M-JI6

27

Ocob6muBocti  (opMyBaHHS  BECHSHO-JITHBOTO  BOJONULIS B
rpChKUX paliOHaXx.

[1] c.120
[2] ¢.120-121

28

Ski ocobmuBocTi (OpMYyBaHHS BOJONULIS TIPCHKUX PIUYOK Ha
BiIMIHY Big piBHUHHUX? CKIIamoBl BECHSHO-JTITHBOTO CTOKY
TPCHhKHUX PIUOK.

[1] c.120-122
[2] ¢.123-126

29

OcHoBH1 (QakTopu (OpMYyBaHHS BECHSHO-JIITHBOTO BOJOIULISA
TIPCHKUX PIYOK Ta X BUSHAYEHHS.

[1] c.120-127
2] c.121-123

30

Buau ta MeTom JOBroCTPOKOBUX MPOTHO31IB CTOKY T1PCHKUX PIUOK.

[1] c.128-134
2] ¢.126-127

31

PiBHsiHHS BOoAHOTO OanaHcy BOJ0300py TIPCHKOI PIUKH 3a MEpiof
BECHSHO-JIITHHOTO BOJIOTIILIIS.

[1] c.120-121
[2] ¢.127-129

32

Oco0aMBOCTI peKUMY TEMIIEpaTypH MOBITPs y ropax. BusHaueHus
TEMIlepaTypu TOBITps y TIpcbKkoMy OaceiiHi 3a TIpaJi€eHTOM
TEMIIEPATYP.

[1] c.128-130
[2] ¢.129-131

33

SIK BU3HAYUTH TPUBAIICTH TEIUIOTO 1 XOJOJHOTO IEPIONIB POKY Yy
ripcbKoMy OaceiiHi 1 sIK BOHA BIIPI3HAETHCS HA PI3HUX BUCOTAxX?

[1] c.128-130
[2] ¢.129-131

34

[Ilo Take ce3oHHa cHiroBa JiHiA? SIKi MeTOOM ICHYIOTH IS
BH3HAYEHHS 11 BUCOTH.

[1] ¢.128-130
[2] c.135-138

35

OcoOnuBocTi pexuMy oOmajiB y ropax. BusHaueHHs omamiB y
ripcbkoMy OaceiiH1 3a IpaJieHTOM OMa/IiB.

[1] c.123-128
[2] ¢.131-133

36

OniHka cHiroszamaciB B TipCbKOMY OaceilHl Npu HasSBHOCTI Ta
00OMEXEHOCTI IaHUX 110 BUCOTHUM 30HaM.

[1] c.123-128
[2] c.131-135

37

Sk OIIHUTH 3amack BOJM y CHITOBOMY IOKPHBI B TIPCBKOMY
OaceifHl mepe MoYaTKOM BECHSIHOTO OB MTPU HAIBHOCTI TAHUX
PO CHIr03amacu Mo BUCOTHUX 30HAX.

[1] c.123-124
[2] c.131

38

JIOBroCTpOKOBUH MPOrHO3 CTOKY TIPCBKUX PIUOK 32 Mepiojn
BEreTallii 1o JaHUX 110 CHIro3amacax Ta CyMU ONaJiB 3a XOJIOAHHM
nepioJ poky. Slka 3aBYacHICTh TAKMX NPOTHO3IB?

[1] ¢.130-131
[2] c.138-140

39

JIOBrocTpoKOBUH NMPOTHO3 CTOKY TIPChbKUX PIYOK MO Micsusax. B
YOMY OCHOBHA BIAMIHHICTb METOJMKH IPOTHO3Y JJISl HEPILIOro Ta
IHIIMX MICSI{IB BOAONULIA?

[1] c.132-134
[2] c.141-143

40

KopoTki B11oMOCTI PO MPOLIEC JIbOAOYTBOPEHHSI.

[1] ¢.135-136

41

PiBHsiHHS TemmoBoro OanaHCy ,,aTMOc(epa-BOJHA MOBEPXHSA Ta
BH3HAYEHHS MOTO CKIIQJOBHX.

[1] c.136-141

42

OCHOBHI YMOBH, SIKI BUpaXXalOTh 3aMEp3aHHS 1 CKPECAHHs PIYOK 1
BOJIOMM.

[1]
¢.137,154,157

43

KopoTkocTpokoBuii mpor€o3 MOsSiBU JHOAY Ha OCHOBI (Di3HUKO-
CTaTUCTUYHUX 3AJICKHOCTE.

[1] c.141-144,
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44

KopoTkocTpokoBuii TporHo3 BCTAHOBJICHHS! JIbOJIOCTABY Ha OCHOBI
(13MKO-CTaTUCTUYHUX 3aJIEKHOCTEH.

[1] c. 144-147

45 | Ilporno3 HapoCTaHHS TOBIIMHH JIbOISTHOTO TIOKPHBY. [1] c.147-151
46 | Cmocobn po3poOKHM METOIUK KOPOTKOCTPOKOBOrO TmporHo3y | [1] ¢.153-156
PO3KpUTTS piyoK. SIkuMu pakTropamu BU3HAYAETHCS AaTa POIKPUTTS
p14oK?
47 | Metonuka KOpPOTKOCTPOKOBOTO TIIPOTHO3Y PO3KPUTTA pidok Ha | [1] ¢.154-156
OCHOBl1 MpPUIUIMBY TeIUIa JI0 JbOJOBOTO TOKpUBY. Burisn
IIPOTrHO3HUX 3aJIEKHOCTEN?
48 | Po3paxyHOK TaHEHHs CHIT'Y Ha JbOJSHOMY IOKpHBI 1 BU3HaueHHd | [1] ¢.154-156
JIATH CXOJy CHIT'Y 3 HBOTO.
49 | Bu3HayeHHs MOMEHTY MMOYaTKy TaHEHHS JIOIY 1 €Tanu po3paxyHky | [1] ¢.154-156
HOro TaHEHHS.
50 | [IporHo3 nepuoro NOCyHEHHs JIb0JOBOTO MOKPUBY. [1] c.157-158
51 [IporHO3 naTty OYMIEHHS BOJOWMU Bif JIbOTY. [1] c.158
52 | IlporHo3 moyatky apeidy JIb01y Ha BOJIOCXOBHIII [1] c.156-158
53 ®i3UyH1 OCHOBHU JOBTOCTPOKOBHUX MPOTHO31B AT JTHOJOBUX SBHIIL. [1] ¢.161-162
[2] c.145
54 | IlpuHmMOU 1 METOAM CKJIQJaHHS JOBTOCTPOKOBUX mporHo3iB | [1] ¢.161-165
3amMep3aHHs PIYOK. [2] c.145-146
55 | Po3BUTOK METO/IB JOBIOCTPOKOBUX IIPOTHO31B JIbOJOBUX SBULLI. [1] c.161-168
[2] c.145
56 | Etanm po3poOKM METOIMK JOBTOCTPOKOBOTO TmporHo3yBaHHs | [1] ¢.161-168
CTPOKIB JIbOJIOBHX SIBHIIl HA BOJHUX 00’ €KTaX. [2] c.145-146
57 | Metromu  WpOrHO3IB  JaT  JILOJOBUX  sSIBUII Ha  OcHOBI | [1] ¢.161-168
3aKOHOMIPHOCTEH aTMOC(HEPHUX MPOIIECIB. [2] c.146-147
58 | InmekcH, sIKi BUKOPUCTOBYIOTHCSI MPU JOBIOCTPOKOBUX MporHo3ax | [1] ¢.161-168
JIbOJIOBHUX SIBUIII. [2] c.145-148
59 | lloHATTS TOPUPOTHOTO CHHONTHYHOTO CE30HY Y po3BUTKY | [1] c.161
aTMOc(epHUX TPOIECIB Ta WOro 3HAYCHHS NPHU JOBrOCTPOKOBUX | [2] ¢.146-147
JIbOJIOBUX NPOTHO3aX.
60 | Meroau BH3HA4YeHHs 3HAa4YyHNIMX padoHIB B  cuHONTHKO- | [1] ¢.162-168
CTATUCTUYHUX METOJAaX MPOTHO3IB JIbOIOBUX SIBUII. [2] c.147-148
61 | [Ipunuunu  po3poOKM  CHHONTHKO-CTaTUCTHYHUX  MeToniB | [1] ¢.162-168
JIOBIOCTPOKOBUX MPOTHO31B JaT JIbOIOBUX SIBUIII. [2] c. 147-148
62 | B yomy mojsArae roJioBHa PI3HHIT MDK KOpOTKOCcTpokoBumu Ta | [1] ¢.135-151,
JOBIOCTPOKOBUMHU MPOTHO3aMU JIbOJOBUX SIBUIL? 161-168
[2] c.145-148
B3M2 «MopcbKi NIpOrao3m»
3anuranus JlirepaTypa
Nes/n JEKIIMHUMA MOJY.JIb 1
3M-JI3
1. | MeTo10s10T14H1 NPUHIUIIK TPOTHO3yBaHH. OCHOBU [1]c. 51-54,
KOPOTKOCTPOKOBHUX MOPCHKUX T'APOJIOTTYHUX NPOTHO3IB. [3] c. 34-35,
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[4] c. 19-24

2. | ®131KO-CTaTUCTHUYHI METOJIU IPOTHO3YBaHHSI. [3] c. 34-35,
['iipoMHaMI4H1 METOAM MPOTHO3YBAHHS. [4] c. 36-41.

3. | CraTucTuyuH1 XapaKTepUCTUKU MIHIUBOCTI yacoBux psais. [lapna ta | [3] c. 15-23
MHO>KMHHA Kopessiiis. PIBHAHHA JTiHIMHOT perpecii [4] c.43-50, .

[6] c.30-45.

4. OO’ eKTHBHHM aHAJI3 OKEaHOJOTTYHUX IMoJiB. CTaTucTHIHUN MeTo | [4], c. 63-66.
JTUCKPUMUHAHTHOTO aHAIII3Y.

5. | AHanmiTu4uHE YSBIEHHS PO3MOAUTY T1IPOMETEOPOIOTIHHIX [3] c. 44-60,
eJIeMEHTIB: MmoJjiHoMH YeOumoBa, MpupoIHI OPTOTOHANIBHI CKIIaI0B1 | [4] ¢.66-72,

Ta iX BUKOPUCTAaHHS B MOPCHKUX TIJPOJIOTTYHUX MPOTHO3aX. [5] c.36-39.,
[5] c.47-53.

6. | OcHOBHI NOKa3HUKU aTMOC(EpHUX MPOLECIB, SAKI [3] c.36-44,

BUKOPUCTOBYIOTHCSI B MOPCHKHX T1JIPOJIOTTYHUX IPOTHO3AX. [4] c.26-31,
[5] c.39-46.

7. | PiBHSHHS TemaoBoro 6anaHcy Mopsi Ta HOro BUKOPUCTaHHS B [3] c.63, c.71-
MOPCHKHUX T'IPOJIOTTYHUX IPOTHO3aX. 73,

[4] c.84-88

8. | KnimarosoriuHi, IMOBIpHI Ta IHEPLiHHI IPOTHO3U. [3] ¢.28-30.

9. Or11iHKa TOYHOCTI MPOTHOCTHYHUX METOIIB. [3] c. 30-34.

3M-J14

10. | OcHOBHI BUCHOBKH 3 Teopii €xkmaHa Mopchkux Teuid. Cratuctuudi | [3] c. 81-85,
METO/IY IIPOTHO3Y MOPCHKHX TEUii. [4] ¢.95-100,

[5] c.109-118.

11. | OcHOBHI BHCHOBKH 3 Teopii Tediii OapokiiHHOTO oOKeaHy. | [3] ¢ 78-80, 87.
Buxopucranus Moaenei 0GapOKIIHHOTO OKeaHy i | [4] c.102-104,
KOPOTKOCTPOKOBOTO MPOTHO3Y TEUIii. [5] ¢.99-106

12. | OcHOBHI €1eMEeHTH MOPChKUX XBUJIb. DakTopH, M0 BIUIMBaIOTH HA | [3] ¢ 94-97.
PO3BUTOK MOPCHKHMX XBWJIb Ta IX YypaxXyBaHHsS B IporHosax. | [4] ¢.120-123,
CraTUCTHYHI METO/IM IPOTHO3Y MOPCHKUX XBUJIb. [5] ¢.83-90.

13. | CuHonTHYHUN METOJ MPOTHO3Yy MOPCHKUX XBWJb. Pexomenpnosani | [3] ¢ 103-108. ,
MapIlpyTH IUIaBaHHS CYy/IEH B OKEaHI. [4] c.134-138,

139-141., [5]
c.85-89, 94-98.

14. | IlpyunHu HenepiogWYHMX KoJIMBaHb piBHA Mopsa. Cratuctuudi | [3] c.115-

METO/IY IIPOTHO3Y 3r1HHO-HArlHHUX KOJIMBAHb PIBHS MOPA. 126,133-136,
[4] c.142-150.,
[5] c.56-61.

15. | Heski rigpoauHaMiuHi MOJEI1 MPOrHO3Y 3TIHHO-HAriHHUX KoJuBaub | [1] c. 91-94,

PIBHS MODSL. [3] ¢ 130-132,
[4] c.152-156.
[5] c.61-64.

16. | KopoTkocTpokoBa MIHJIMBICTh TeMrepatypu Boau B Mopi Ta ii | [3] ¢ 138-141,
NpUYMHUA. MeToau IporHo3y TemrmepaTypu Boau B npuOepexHux | [4] c.159-162.
paiioHax.

17. | Meroau mporHo3y BEpTUKAIBHOTO PO3MOILTY TEMIIEPATYPH BOIH [1] c.141-144,

BJIITKY Ta B [1€Pi0]1 3MMOBOI0 KOHBEKTUBHOTO NEPEMIIIyBaHHSI.

[3] ¢ 142-144
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[4] c.163-164.

18. | Metoau KOPOTKOCTPOKOBHX MPOTHO31B OCIHHIX, 3MMOBHUX Ta [1] c.182-196,
BECHSIHUX JIbOJOBHUX SBUII] B MOPI. [3] ¢ 160-175 ,
[4] c.178-194.
JEKIIMHUMA MOJY.JIb 2
3M-J17
1. | Ilepenik HeGe3MEYHUX MOPCHKUX TiAPOJIOTTYHUX sABHIL Ta iX | [1] ¢.227-228,
kputepii B YopHOMY Ta A30BCHKOMY MOPSIX. [2] c.3-5.
2. | Meton nporso3sy TiAryHa B akBaTopii HOpTY. [2] c.6-27.,
[4] c. 200-205.
3. | Meron nporuo3y oomMep3aHHs Cy/I€H B MOPI. [1] c.234-240,
[2] ¢.28-33,,
[4] c. 205-211.
4. | Meton po3paxyHKy €J€MEHTIB XBUJIb LIyHAMI. [1] ¢.228-230,
[2] c.34-41.,
[4] c. 196-199.
3M-JI8
5. ®Di3U4H1 OCHOBH JTOBIOCTPOKOBUX MOPCHKHUX T'IPOJIOTTYHUX [3] c.176-184,
MIPOTHO3IB. [4] c.212-231.
6. | Meron mnporHosy TtemmepaTypd BOJAM, OCHOBaHMM Ha B3aemonii | [1] c.145-147,
OKeaHy Ta aTMocepH. [3] ¢.193-204,
[4] c.232-241.
7. | AMHAMIKO-CTaTUCTUYHUN METO]] MPOTHO3Y TeMIIepaTypy BOJIU B [3] c.211-216,
OKEaHi. [4] c.241-245.
8. Kocmo-reodiznuni MeToau mporHo3y TeMreparypu Boau B okeani. | [3] ¢.204-211,
[4] c.245-247.
0. MeToau T0BroCTpOKOBOTO MPOTHO3Y OCIHHIX JIbOJJOBUX SIBUII] B [1] c.198-202,
HEApKTUYHOMY MODI. [3] ¢.226-230,
[4] c.258-261.
10. | Meroau AOBrOCTPOKOBHUX MPOTHO31B 3MMOBHX JILOJIOBUX SIBHIIL B [3] c.234-245,
HEAPKTUYHOMY MODI. [4] c.261-268.
11. | Meroau AOBrOCTPOKOBHX MPOTHO31B BECHAHHX JIHOIOBUX SIBUIIB [3] c.245-251,
HEAPKTUYHOMY MODI. [4] c.268-271.
12. | Oco06nMBOCTI Ta METOJOJIOTIYHI IPUHIIUIIA IPOTHO3YBAaHHS [1] c.164-166
JIbOJIOBUX SIBUILl B APKTUYHUX MOPSIX. [3] c.252-261,
[4] ¢.272-277.
13. | Meroau mporHo3y J60JJ0YTBOPEHHS B ADKTUYHUX MOPSIX. [3] c.266-271,
[4] ¢.287-290.
14. | Meroau nporHo3y po3noJIuly JIbOAY B aPKTUYHUX MOPSIX. [3] ¢.260-261,
[4] ¢.277-279.
15. | Meroau nporHo3y BECHAHUX JIbOJOBUX SIBUILl B ApKTUYHUX MopsX. | [3] c.261-266,

[4] ¢.279-281.
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IpakTuuni Moay.i

B3M1 «I'igpoJioriuni nporuo3m»

Hpakruunuii moxy.s 1

3M-II1
MeTonu BU3HAYEHHS Yacy PyCIOBOTO T0OITaHHSL.
Bin saxux (axTopiB 3a1eXuTh yac 0OIraHHS Ha JUISHII pIYKu?
[Ilo € TeopeTWYHOIO IiJICTABOI0 METOJa BIAMOBIIHUX PIBHIB(BUTPAT)
BOAU?
BusnayeHHs BINOBIIHUX BUTPAT 1 PIBHIB BOJIHU.
Yum BusHauaeThcsi (Gopma rpadika BIANOBIAHMX PIBHIB BOJM Ha
CTAOKONPUIUTUBHIN AUISHII piUKU?

3M-II12
1. YoMy OpIBHIOIOTH 3aMac BOJU B PIUKOBINA Mepexi?
2.Jlatu oris METOIB BU3HAUCHHSI PYCJIOBUX 3aIaciB Ha JUISHII PIUKH 32
MOP(QOMETPUYHUMHU JaHUMH; 33 TIIPOMETPUYHUMHU JaHUMHU; 34
METO/I0M
P.A.HeX1xoBCBKOrO.
3.Bkazatu HeoOX1IHY BUXIAHY 1HQOPMALIIO AJIT pO3paxyHKY PYCIOBUX
3araciB MO BUIE NEPEITYEHUM METO/IaAM.
4.3aneXHICTh SKUX BEIWYMH € KpHBa PYCJIOBUX 3amaciB Ha JUISHII
piuku?
5.5k moOynyBaTH TUIIOBY KpUBY PYCJIOBHMX 3amaciB BOJAM Ha IUISHIL
piuku?
6. /17151 4Ooro BUKOPUCTOBYIOTh TUTIOBY KPUBY PYCIOBUX 3aMaciB BOJIU?
7. [I{o nasuBaeTbest GyHKIiE 100iranHs (Tpancdopmairii)?
8. Slki Bu 3Haere Meronu BU3HaYeHHs (QyHKIIIT TpaHchopmalii?
9. Sk BU3HAUMTHU TIOYATKOBI 3HAYEHHA MapaMmeTpiB  (Qopmyiu
Kaninina-MintokoBa AJis po3paxyHKy opAuHaT GyHKLIT 100IraHHs?
10. Tlokazatu rpadiuHui BUTJISAJ 1 OCHOBHI BIIACTUBOCTI (PYHKIIII
Tpancdopmairii.
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11. ki meroau BIAHOCATHCA 0 JIHIMHUX Mojenel Tpanchopmarii 1is
OC3MPUIUIMBHUX  JUISHOK  piuyok?  3amuuiiTh OCHOBHI  (opmynu
PO3paxXyHKy BUTPAT BOJU B HUKHBOMY CTBOPI y LIMX MOJIEIISAX.

12. IIlo Ha3uBaeThCA “XapaKTEPHOIO AUISTHKOIO?

13.  Sxi € MmeToau AJig po3paxyHKy IPUTOKY BOJU Y PYCIOBY MEPEKY?
14. Sk BuMBaIOTH MapaMeTpu n i T Ha popMy KpUBOi TpaHchopmarlrii?

IpakTuyHuii MoayJb 2

3M-II5

1. llo € TeopeTMYHOIO OCHOBOIO  PO3pPaxyHKY IHTEHCHUBHOCTI
CHITOTaHEHHs?

2. Slki BuUXIIHI METEOpOJIOTIYHI JaHl HEOoOXIAHI MJIS PO3pPaAXyHKY

cHirorauenus 3a metoaoM €.I".I1lormosa?

Bin saxux ¢akTopiB 3a1€XUTh KOSPIIEHT TAHEHHS CHITY?

4. Jlatm BHU3HAYEHHS TOHATH ‘‘BOJIOBI/JIadya CHITOBOTO TOKPUBY 1

“BoI03aTpUMYyIOYa 3JJaTHICTh CHITY .

SIK BU3HAUUTH ILJIOILY OJTHAYACOBOT'O CHITOTAHEHHS?

SIka naTta npuiiMaeTbes 3a AaTy NOYaTKy BOJOBIAAAY1?

[Ilo € TeopeTHYHOI0 OCHOBOIO METOAY IPOTHO3Y CTOKY pIYKH 3a

Mepio] BECHIHOTO BOIOIULINA?

8. IlepeniunTh OCHOBHI (akTOpH, $KI BIUIMBAIOTh Ha (HOPMYBAHHS
BECHSIHOI'O BOJIOIILIIS.

9. YoMy mpu BHU3HAYEHHI 3arajbHUX 3araciB BOJIOTH Ha OaceilHi omanu,
Kl BWIIAIal0Th HA TIPYHT, BUIBHUW BiJ CHITY, BpPaXOBYIOTbCA 3
Koe(DiliEHTOM Baru, M0 MEHIIUHN 32 OAUHUILIIO?

10.JIati KOPOTKUM OMUC ICHYIOUYUX MIJIXOMIB 10 PO3POOKH METOAUKH IS
MPOTHO3Y LIAPY BECHSIHOTO BOJIOMIIIIS:

A) MeToz1 BogHOro OajaHcy;

b) 3a piBusaasm €.I'.IlomoBa mpu BHU3HAYEHHI MapaMeTpa
3arajbHUX BTpaT Boau Py;

B) Ha ocHOBI eMHICHOT Ta IHQUIBTPALITHO-€MHICHOT MOJIEJ1 BTPAT
BOJIH.

11.5xi MOKa3HUKHU 3BOJIOKEHOCTI IPYHTY BHKOPUCTOBYIOTHCS Y SIKOCTI
(haxkTopa BTpAT TAJIOTO CTOKY?

12.4lke  pIBHSHHS € TEOPETUYHOIO MIACTaBOIO ISl  MPOTHO3Y
MaKCHUMaJIbHUX BUTPAT BOJM BECHSHOI'O BOJOMUUIS 32 JAHUMU IIApiB
BECHSIHOTO CTOKY?

13.B skux BUIAAKax 3aJIEKHOCTI MAaKCUMAaJIbHUX BUTPAT BOJAW Ta IIAPIB
CTOKY € JJOCTaTHbO BUPAKEHUMU ?

W

N
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14.Bix sikux QakTopiB 3aJ€XKUTh 3HAYCHHS MAaKCUMaJIbHUX BUTPAT BOJHU

BECHSHOI'0 BOIOTULIS?
3M-I16

1. Sk po3paxyBaTu TemrepaTypy HOBITPS Ha PI3HUX BUCOTAX y BUIAJKY
BIJICYTHOCTI JJAaHUX CIIOCTEPEKEHB?

2. Slk BU3HAYUTU BHUCOTY HYJbOBOI Ta IHIIUX I130TEPM B TIPCHKOMY

Oaceiini?

[Ilo po3ymitOoTh M1 “Ce30HHOI0 CHIMOBOIO JIIHIEH 7

4. Y 4yoMmy cCyTh MeETOJla BHU3HAYEHHS BHUCOTH CHIFOBOi JIIHIT 3a
TEeMIIepaTypol0 HAsSIBHOT'O CHITOTaHEHHS ?

5. SIxi ocHOBHI (pakTOpu 3yMOBIIOIOTH (POPMYBAHHS BECHSHO-TITHBHOTO
BOJIOTIUJUIS HAa TIPCHKUX plUKax?

6. Ilepenivith ocHOBHI (pakTopu (POpMyBaHHS CTOKY MEPILIOrO Ta IHIIMX
MICSIIB BECHSIHO-JIITHHOI'O BOJOILULIA.

7. lllo Take ocTraToyHi 3amacd BOJAW y CHITOBOMY MOKPHBI TIPCHKOIO

Oaceliny? Meroau X BUSHAYCHHS.

o Take rincorpadiuna kpusa? s yoro ii BUKOPUCTOBYIOThH?

9. dxi iHAEKCH XapaKTepU3ylOTh 3amac BOAM y CHICOBOMY IOKPHUBI
ripCbKOro BOA0300pY MpPU HEIOCTATHOCTI JaHUX CIOCTEPEKEHb Ha
BUCOTHHX 30HaX?

10.Etanu nporuo3y CTOKy BECHSHO-JIITHROTO BOJOMUIIS T1IPChKUX PIYOK.

11.4xuii iHAEKC BHUCTYNa€e B SIKOCTI CyMapHOi BiAjadl Teja BOJHUM
MOTOKOM, HEOOX1THOT /1JIs1 MOSIBU JIbO1Y ?

12.4xi akTOopy BU3HAYAIOTH TEIUIOBIIIa4y BOJHOTO MOTOKY, HEOOXIIHY
IUISI TIOSIBU JIbOJIOBUX CTBOPEHD?

13.3a paxyHOK 4YOro po3paxyHKOBa CyMa HETATUBHUX TEMIIEPATYpP
MOBITPS IEPEBUILYE AIMCHO HEOOXIIHY /JIs MOSIBU IJIaBY4OI0 JIHO1Y?

14. 51k BU3HAYa€ThCS 3aBYACHICTh MTPOTHO3Y /AT MOSBU JHO1Y?

15.Bia ssKkux OpUpOIHUX YMHHUKIB 3aJI€KUTH 1aTa PO3KPUTTS PIUOK?

16.3anumiiTe yMOBY OYATKY pYHHYBaHHS JbOASTHOTO MOKPUBY Ha piyKax
Ta BOJOCXOBHINAX.

17.Ha YoMy 3acHOBaHMIl pO3paxyHOK TaHEHHS CHII'Yy Ha Kpu3l Ta
PO3KPUTTS PIUOK.

18. Bin sikux GakTopiB 3aJ€KUTh MIITHICTh JIbOTY?

W

*®

B3M2 «MopcbKi NIpOrao3m»
IpakTuunuii moxyas 1

3M-I13
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[TosICHITH CEHC OCHOBHMX MaTEMaTHYHHX MOMEHTIB, SIKI PO3PaXOBYIOThCS
OpyU  CTAaTUCTUYHOI OOpOOKM  4YacoBHX psAMIB  OKeaHOrpadiuHUX
XapaKTePUCTUK.

Sk 3HaXOQUTHCA PIBHSAHHSA NApHOI perpecii Ta BU3HAYAETHCA HOTO
TOYHICTB?

Sx BuU3HAuUaeThCcs 3a0€3MEUEHICTh KJIIMATHYHOTO Ta  IHEPIIHHOIO
MPOTHO31B Ta JUIsl YOTO BOHU BUKOPUCTOBYIOTHCS?

[Ilo Take momiHOMH YeOmmona? Sk  mnomuomMm  YeOwmmena
BUKOPHUCTOBYIOTHCSI B MOPCHKHX TJIPOJIOTTYHUX MPOTHO3aX ?

[Ilo Take mMpuUpoOAHI OPTOTOHANIBHI CKJIQJIOBI, B YOMY IOJATAE 1X PI3HUIA
BIJI IMOJIIHOMIB YeOumrona? Sk OpPTOTOHAJIbH1 CKJIAJI0BI1
BUKOPHUCTOBYIOTHCSI B MOPCHKHX TIIPOJIOTTYHUX MPOTHO3aX ?

3M-I14

. Illo HeoOXimHO 3amaBaTH JJisi BU3HAUCHHS BUCOTH BITPOBOI XBHJII 3a

JIOTIOMOT0I0 CHHONITHYHOTO MeToa ( HoMorpamu Kpacroka )?

. Ik BHM3HAYAKOTHLCA HalipsAMHU  PO3NOBCHOIKCHHA BiTpOBI/IX XBUJIb 3a

JIOIIOMOT'OF0 CHHOIITUYHOI'0 MeTo1a?

. Sk oOupaeThCs peKOMEH0BaHUIN MapIIPYT IJIABaHHS CYJEH B OKEaH1 Mpu

HasIBHOCTI MMPOrHOCTUYHHUX KapPT aTMOC(i)epHOFO TI/ICKY?

Sk PO3PaAXOBYETHCA ]_I_IBI/II[KiCTB NnepeCyBaHHsA CyaHaA B MOpl Hi}l BIIJIMBOM

BITPOBUX XBUJIb?

. SIki kpurtepili BUKOPUCTOBYIOTbCS IJIsi OIIIHKUA €(PEKTUBHOCTI OOpaHOTO

MapuIpyTy IJIaBaHHS Cy/JHA B OKEaHl.

IpakTuyHuii MoayJb 2

3M-I17

. SIK po3paxoByIOThCS MapaMeTpH TATYHa B aKBAaTOPii MOPTY.
. SIxk po3paxoByeThbCsl IHTEHCUBHICTh O0OMEpP3aHHS CYJIEH.
. [okaxitb B rpadiuHOMY BHIJISAl KPUBY BEPTUKAIBHOTO PO3MOILTY

TeMIlepaTypu BOAM BIITKY Ta OCHOBHI apameTpu?

. SIkuM YuMHOM B aHaJIiTI/I‘IHOMy BI/II‘JISII[i MOHa IIPCACTABUTU KPHUBY

BEPTUKAJIBLHOTO  PO3MOJUTY TeMIEparypu BOAM  BIITKY Ta 5K
MPOTHO3YETHCS 11 MIHJIMBICTh?

. IlosicuiTh, sk 3a pomomororw Merona 3ybooBa M.M. po3paxoByrOThCS

XapaKTepPUCTUKH BEPTUKAIBHOI 3WMOBOI KOHBEKIIi (Temmeparypa Ta
ruouHa)?

3M-II8
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1. SIki BuxigHi 1aHHI TOTPiOHI SISl BUKOHAHHS JOBTOCTPOKOBOT'O MPOTHO3Y
TEeMIEepaTypu BOJ1 B ATIIaHTUYHOMY OK€aH1 B TEIIUN Mepioj] POKY?

2. Ik BU3HAYAETHCA PIBHSHHS MHOXHUHHOI perpecii  JOBroCTPOKOBOTO
MIPOTHO3Y JLOJOBUX SIBUIl B A30BCHKOMY MOPi?

3.3 Ilepeik 3anIUTaHb 10 KOHTPOJIbHOI pO00TH y MiKceCIiiHUI nepion

3anuTaHHA 10 meopemuyHoi YacmuHu KOHmMpOoabHoi pobomu:

Jlekuiiinnii moxyan Nel
B3M1 «I'igpoJioriuni nporuo3m»

1. 3M-JI1. SIx BU3HAYAIOTHCA KpUTEPIi OLIHKK METOJUKH TiIPOJOTIYHOTO
nporuo3y? fka icHye mikana omiHOK mporuo3noi meroauku? ([1], c.12)
2. 3M-JI2. TeopetnyHa OCHOBa METOAY MPOTHO3Y CTOKY PIUOK 32 JaHUMU
PO PYCIIOBi 3amacu B piukoBiit Mepexi ta npummsy Boau xo Hei ([1],
¢.52-53)
B3M2 «MopcbKi NIpOrao3m»

3. 3M-JI3. Illo mnpuiiMaeTbca 3a JAONYCTUMY TMOMMIKY IpU OILIHKax
KOPOTKOCTPOKOBUX MOPCBHKUX TIPOTHO31B. SKi MOpCBHKI T1ApPOJIOTTYHI
MPOTHO3U BPaXarOThCA BIIMIHHUMH, JOOpUMH, 3aJ0BUIBHUMU abo
HE3aJ0BUTLHUMH Ta 3a skuMu kputepisimu? ([3], ¢.30-33)

4. 3M-JI4. Sk Bu3HayaeThCs 3HAUYIIICTh KoedimieHnTa kopensuii. [Ipu skux
yMOBaxX MOKHa BU3HAUUTHU PIBHSAHHS perpecii ( ToOTO mporHosy)?

5. ([3], c.18-23)

Jlekuiiinnii moayab Ne2
B3M1 «I'igpoJioriuni nporuo3m»

6. 3M-JI5. PiBHAHHS BoaHOro OanaHcy, SK TEOpPEeTHYHAa OCHOBA
JIOBIrOCTPOKOBHUX IPOTHO31B IIapiB BecHsHOro ctoky ([1] ¢.92-93, [2]
¢.56-57)

7. 3M-J16. PiBHAHHS BOJAHOTO OajaHCy BOJ0300pY rIpChbKOi PIUKHU 3a MEPioj
BECHSHO-TITHROTO Bogomimis ([1] ¢.120-121, [2] ¢.127-129)
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B3M2 «MopcbKi NIpOrao3m»

8. 3M-JI7. Kpurepii HeOe31euyHOCT1 BUCOT XBWIIb B YOpHOMY 1 A30BCBKOMY
Mopsix. Bu3sHaueHHs1 mapaMeTpiB TATYHA B akBaTtopii mopty. BusHaueHHs
IHTEHCUBHOCT1 oOMep3aHHs cyneH. ([2] ¢.3-4, ¢.7-13,33)

9. 3M-JI8. Ski enemeHTH MOTPIOHO 3agaBaTU AJig MPOTHO3Y CEPEIHBOI
MICSTYHOI TEMIIEpPaTypHu BOIU B ATIAHTUYHOMY OKEaHi B TEIUIHHA MEpion
poky? Sk cKIamaeThcs MPOrHO3 TEMIEPaTypu BOAUW B ATIAHTUYHOMY
OKE€aH1 B TEIUTUH TIepioa poKy?
3anuTaHHs 10 TPAKTUYHOI YACTUHU KOHTPOJIBHOT pob0TH 3a TeMoro Nel

“Ilobyooea Kpueoi pycioeux 3anacie 600u Ha 0inanyi piuku”

1. [laiiTe BU3HaUYEHHS PYCJIOBUX 3aaciB BOJM B PIYKOBIM cUCTEMI.
2. Sk BU3HAUYMTH 3amacu BOAU B PYCIOBIN cucTemi?

3anuTaHHS 10 MPAKTUYHOI YaCTHHHU KOHTPOJIHLHOT pOOOTH 3a TeMO0 Ne2
«Busnauenns 3abezneuyenocmi KiiMamuuHo2o0 ma iHepyuitiHo20 NPO2HO316
memnepamypu 600u. Busnauenns pignans pezpecii ma po3paxyHku 3a
PIBHAHHAMU 0151 PAOI6 MeMnepamypu 600U 6 Mopi»
1. Sx po3paxoByeTbcsl 3a0€3MEUCHICTh KIIMAaTHUYHOTO Ta I1HEPIIHHOIO
MIPOTHO3IB.
2. Sk BU3HAYAETHCS PIBHAHHS TApHOI perpecii?

[Ipu mepeBipii caMoCTiitHOT poOOTH CTYACHTIB 3a04HOT (OpMU HaBUAHHS
B MDKCECIHHUN Tepioj] BUKOPUCTOBYIOTLCS e/leMeHmu OUcCmanuyiiinoi gopmu
Konmponaro. Y Tabmuii — TepeidueHi 3MICTOBHI MOMAYJl 3TiIHO CXEeMH
HaBYaJIbHOI JAUCIUILIIHUA, TIOPSAKOBI HOMEPH OJIOKIB, Ha SIKI 3MICTOBHI MOAYJI1
PO30MBAIOTHCS Ta TUXKHI 3T1AHO pOOOYOr0o HABYAIBHOTO IJIaHY, Ha SIKI MPUIIAJIA€
CTPOK KOHTPOJIIO BUKOHAHHSI OKPEMUX OJIOKIB.

Tabauysa konmpo.iro NpU MEPEBIPIl CAMOCTIMHOI pOOOTH CTY/ICHTIB
3a04HOI (pOpMU HABUAHHS B MIXKCECIMHMI mepion 3

e1lemMenmu OuCmanyilinoi popmu HaguanHns

Ctpok

3MICTOBHHI MOIYJb bnox
KOHTPOJIIO

Jlekuiiinmii moxyanb Nel

B3M1 «I'igpoJioriuni nporuo3m»
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I eTan

3M-JI1, 3M-II1

3araJibHl ~ OPUHIUINA  OLIHKA  TOYHOCTI  METOIUK
T1IPOJIOTTYHOTO

MIPOTHO3YBAHHS Ta CIPABIKYBAHOCTI IIPOTHO31B.
[Iporuo3u BUTpaT Ta piBHIB BOJY, 3aCHOBaHI Ha
3aKOHOMIPHOCTSIX PYXY PIYKOBOTO MOTOKY Y PYCIIi.

3 TUXKIIECHD

KopoTkocTpokoBi  MpOTHO3UM  Ha OE3MPUTITUBHUX
JTUITHKaX PI1YOK.

5 THXKOEHD

3M-J12, 3M-I12, BMKP

[IporHo3u, 3acHOBaHI Ha 3aKOHOMIPHOCTSAX pO3MOALLY
PYCIIOBHX 3amaciB y PYCJIOBIA Mepexl Ta MPUILIUBI BOJIH
no uei. [IporHo3m momoOBHX MaBOAKIB. JOBrocTpokoBi
MPOTHO3U CTOKY BIITKY, BOCEHHU Ta B3UMKY

& TUKIEHD

[Iporuno3u, 3acHOBaH1 Ha JaHUX MPO PYCIOBI 3a11acy BOAU
pigok. KopoTKoCTpoKoBi MporHo3u riaporpady naBoaKy.

10 TxK1EeHb

B3M2 «MopcbKi IpOrHo3m»

II eran

3M-J13, 3M-I13, BMKP

MeTonuyH1 TPUHIUIHN TPOTHO3YBaHHS €JIEMEHTIB PEKUMY
MOpsl.

12 THXIEHD

Po3paxyHku ~ CTaTUCTUYHUX  XapaKTePUCTHUK  PSIIB
OKeaHoTrpadYHUX CJICMEHTIB

14 Tmx1eHb

3M-J14, 3M-TI4

[IporHo3u nesaKux eIeMeHTIB PeKUMYy MOpsl (CTaTUCTHYHI
METO/IN)

16 THXXKIEeHb

POBp&XYHKI/I BHCOT MOPCBKHUX XBUJIb. HpOBOI[Ka CyaHa

Jlekuiiinnii moayab Ne2

B3M1 «I'igpoJioriyni nporuo3m»

III eTan

3M-JIS, 3M-IIS

KopoTkocTpokoBi 1 JOBrOCTPOKOBI MPOTHO3U €JIEMEHTIB
BECHSHOTO BOJOMNIA JJIsl PIBHUHHUX PIYOK.

18 TIxIeHb

KopotkocTpokoBi  mporHo3u  rigporpady  BECHSHOTO
BOJIOIILILJIS.

JIOBrOCTpPOKOB1 TMPOTHO3M CTOKY BECHSHOT'O BOJOMULISA
PIBHUHHHUX PIUYOK.

20 THKIEHD

3M-JI6, 3M-I16, BMKP

I[OBFOCTpOKOBi IMIPOTrHO3U BECHSIHO-JIITHBOTO BOI[OHiJIJISI

10

22 TWXIEHb
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ripcbkux pidyok. KoOpoTKocTpokoBI Ta J1IOBFOCTPOKOBI
MIPOTHO3U JIbOJIOBUX SIBUIII

JIOBrOCTpOKOB1 ~ MPOTHO3M  CTOKY  BECHSHO-JITHBOTO 24 TUXJICHb
BOAONULIA Tipchbkux pidok. KopoTkocTpokosi mpornosu | 11
3aMep3aHHs Ta CKPECaHHs PIYOK.

B3M2 «MopcbKi NIpOrHo3m»

IV eran
3M-J17, 3M-I17
OcHOBH METOJIB TPOTHO3Y HEOE3MEUHUX MOPCHKHUX 12 26 THXIEHD
T'1IPOJIOTIYHUX SBUIII.
Po3paxyHku BepTUKAIBLHOTO PO3MOAUTY TeMIepaTypu 13 28 THXKIEHD
BOJIY 1 TTIMOMHU KOHBEKTUBHOTO TIEPEMIIIIyBaHHS
3M-JI8, 3M-II8
d?ianHi (OCHOBHM Ta METOTH JIOBTOCTPOKOBAX MOPCBHKHX | , 4 30 THKIEHD
T'1IPOJIOTIYHUX TTPOTHO3IB.
JIOBrocTpoOKOBi MPOTHO3U TEMIIEPATYPU BOAMU 1 JHOJOBUX 15 31 THKaEeHD
SIBUILI.

3.4 Bumoru [0 CTyJCHTIiB HA KOHTPOJIIOKYHX 3aX04aX

Kpurepii KiIbKICHOTO OIIHIOBaHHS MHUCHMOBHX BIAMOBIIEH CTYACHTIB 1O
ICIIUTY:

Oyinio8anHs NUCLMOBUX  8iOnosidelti cmyOdenmié TIPOBOAUTHCA Y
BiANMOBIAHOCTI 3 «llonoxcennam npo Kpumepii ouiHKu 3HAHb CMYOEHMIE 6
O/IEKY».

3 AaHO1 JUCHUIUIIHK BUKOPUCTOBYIOTBCS eK3aMeHayilni Oinemu y 6ueiiaoi
mecmogux 3a80aHb. 3arajbHa €K3aMeHalliiiHa oliHka (0anx  YCIHIIIHOCTI)
JOPIBHIOE BIJICOTKY TPaBUJIBHUX BUIMOBIMEH 13 3arajibHOr0 OOCATY MUTAaHb
€K3aMEHAIIIHHOTO O1IeTy.

[Ikana mepexoay Bij OI[IHOK 3a HAIlIOHAJIBLHOI CUCTEMOIO JI0 CUCTEMH

ECTS
3a mkanow ECTS 32 HANIOHA/IbROIO CHETENIOIO ban ycninHocTi
JUTSL ICTIMTY IS 3aJTIKy
A 5 (BIIMIHHO) 3apaxoBaHO 90-100
B 4 (mobpe) 3apaxoBaHo 82—-89,9
C 4 (mobpe) 3apaxoBaHO 74-81,9
D 3 (3a10BUIHHO) 3apaxoBaHO 64-73.,9
E 3 (3a0BUIHHO) 3apaxoBaHO 60—-63,9
FX 2 (He3aJI0BUTbHO) HE 3apax0BaHO 35-59,9
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F ‘ 2 (He3aJJOBUIBHO) ‘ HE 3apax0BaHO ‘ 1-34,9

Jlo icnuTy 3a MiICYMKaMH MOJAYJIBHOTO KOHTPOJIIO JIOMYCKAIOThCS
CTYJIEHTH, y KX cyMa OajiB 3a MPaKTUYHY YACTUHY CKJIajaae He MeHlne 50%.
B iHmoMy BUMAJKy CTYIEHT BBAXKA€ThCS TAKUM, 1110 HE BUKOHAB HAaBYAJIBHOTO
IUJIaHy 1 HE AOMYCKA€EThCA JI0 ICTIUTY.

3.5 @opma npoBejeHHNA KOHCYJbTAlliil BUKJIaga4ya

Koncynpramii  BuKJagadiB, SKi  BIIANOBAQIbHI 32  JUCHUILIIHY
«igpoJoriyni Ta MOpcbKi MPOTHO3W» MPOBOJASTHCS MPOTITOM 3aJlIKOBO-
eK3aMeHaIliiHOT cecli y BUIISIAl  crmiBOecin Ta JI0JAaTKOBOTO PO3’sSICHEHHS
Mmarepiany. KoHcynbTamii 'y ~ MDKCECIHHUN TMepioJ MOXKHAa OTpUMAaTH Y
IUCTaHIIHIA ¢dopmi 1o [HTepHETY 3a eNeKTPOHHOI0 ajpecoro Kadeapu
rigponorii cymi OJIEKY gidro@odeku.edu.ua. Indopmauiiinuii pecypc:
enexktpona 616mioreka OJJEKY www.library-odeku. 16mb.com.

4. HaykoBa po0oTa CTy/eHTiB

Jnst pucuumutiay “Tigposioriyni Ta MOpCbKi MPOrHO3M” MPONOHYIOTHCS
BUJM HAYKOBO-IOCHIAHOI poOOTH CTyHIEHTIB, BiANMOBIAHO «[lomoxenHs mpo
MOPAJIOK HapaxXyBaHHSA KPEIUTIB 32 HAYKOBY Ta HAYKOBO-TEXHIYHY IISJIBHICTD
ctynenTa B OecbKoMy JIepKaBHOMY €KOJIOTTYHOMY yHiBepcHuTeTi», 2017 p.

HaykoBa Ta HayKkoOBO-TEXHIYHa AISUIBHICTH CTYJEHTA, KA BUKOHYETHCS
1032 HaBYAJIbHUMU IUJIAHAMHU, OILIIHIOETHCS LIOCEMECTPOBO U€pe3 HapaxyBaHHS
HAyKOBUX KPEAUTIB B 3aJI€KHOCTI BIJ] YCIIXIB CTY/I€HTa Ta BUAY JISITBHOCTI, 10
Oyna 3/1iiiCHEeHa CTYJCHTOM.

5. 3aBpaHHs i NOSICHEHHA N0 BUKOHAHHIO KOHTPOJIBLHOI PO00TH

Kontponena pobotu y mexceciiinuii nepion (BMKP) cknanaetscs 3
BIIMOBIIC Ha 3amUTaHHSI 00 mMeopemuyHoi YAcCMUHU mMaAd BUKOHAHHA
npakmuuHoi yacmunu pooomu (3a BUOOPOM TEMH).

Jlo BUKOHAHHS KOHTPOJBHOI PpoOOTH MOXKHA MPUCTYIMUTU TLIBKH TO/II,
KOJM € YIEBHEHICTh B TOMY, IO 3aCBOEHUN BECh HAaBYAJIBHUNU Matepia
3aBJaHHA, KOJIM B MPOIECi HOro BUBYEHHS MPOpoOJIeH] yci BIpaBu 1 3a7adi Ta
JIETKO HAJaTH BIAMOBIA1 HA yC1 TUTAHHS JJISI CAMOKOHTPOJIIO.
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KontponbsHa poboTa po3po0iseThcsl B IEKUTBKOX BapiaHTax, MPUUOMY B
MOSICHEHHSIX 0 3aBJaHHS € BKa31BKU Ha BapiaHT, sSIKUW MOBUHEH OyTH MPUIHSATO
CTYJIEHTOM 10 BUKOHaHHA. PoOoTa, 1110 BUKOHAaHa HE 3a CBOIM BapiaHTOM, HE
ypaxoByeTbca. KoHTponbHa po0OOTa TMOBUHHA BHMKOHYBATHCS CTYIEHTOM
000B's13KOBO CAMOCTIHHO.

Jist Toro, 1mo0 AOCATHYTH BHUCOKOI SIKOCTI BUKOHAHMX KOHTPOJIBHHX
poOIT, CTyA€HT NOBMHEH MaMm'siTaTH BHUMOTH, SIKI  TNpe] sSBISAIOTHCS 10
BUKOHAHHS KOHTPOJIBHUX POOIT:

1. KontponbHa poOoTa noBuHHa OyTH BUKOHAaHA MOBHICTIO, TOOTO Tpeba
BUPIIIMTH yCl 3ajayl Ta NMPUKIAAU, HAJAaTH BIANOBIAl HA YCl 3alUTaHHS, L0
nepeaoayeHi KOHTPOJIHHUM 3aBIAaHHSIM.

2. BiamoBiai Ha KOHTPOJIBHI 3alUTaHHS CJI1J] BUKJIaJaTH SICHO, TOYHO Ta B
nmoBHOMY oOcs3i. He MoxHa paBatu BiAmoBiAl Tumy ,,Aa” abo ,,Hi”, HI CIiA
TAKOX TEePeNnucyBaTd y KOHTPOJIbHI pOOOTH TEKCT 3 MiApyYHUKa abo
HaBYAJIBHOTO MOCIOHUKA. SIKI0 HEOOXITHO BCTABJISATH 0 TEKCTY IIUTATH, TO iX
MOBUHHO Y35TM B JIAllKM, MPU LIOMY OOOB'SI3KOBO Tpeba yKazaTu 13 SIKOTrO
JTEpaTypHOro JuKepela HaBe[eHa LuTata (aBTOp KHWUTH, Ha3Ba, PIK BUIAHHS,
HOMED CTOPIHKH).

3.KontponbHa poOoTa mMOBMHHA OyTH MpeACTaBI€HAa pa3oM 3 yciMma
MPOMDKHUMHU po3paxyHkaMmu. [1oTpiOHO kepyBaTHCs 3pa3kaMHu, K1 pO3MIILIEHH]
y MOiApyYHHKY ab0 METOAUWYHMX BKa3iBKax. PilleHHs 3ajay MOBUHHI
CYNPOBOJI)KYBAaTUCA KOPOTKUMH Ta YITKUMHU MOSCHIOBAHHSIMH, SIKI MOKAa3ylOTh
X1l MIpKyBaHb CTYJI€HTA.

4.1lpu pimeHH1 3a7a4 HEOOX1THO YBa)KHO CIIIMTH 33 PO3MIPHOCTSIMHU Ta
OJIMHULIIMM BUMIpPIOBaHb, sIK1 BXOJATh B Ty a00 iHIIY (opmyily, Ta NepeBIpATH,
B KUX OJAMHUIISIX BUMIPIOBAHb MIOBUHEH OYTH OJIEP>KaHO PE3yJIbTar.

5.Tpeba ykazaTu, SAKUM MIJIPYYHUKOM CTYJEHT KOPUCTYBaBCI NIpH
BHMBYEHHI JUCUUIUIIHU Ta IPU BUKOHAHH1 KOHTPOJIBHOI poOOTH.

6. KonTponbHa poGoTa miciisg 1i BUKOHAHHS TMOBUHHA OYTH 3axulleHa
CTYJ€HTOM B YHIBEPCHUTETI LUIIXOM OCOOMCTOI CHiBOECIAM 3 BUKIIagadeM abo
[UISIXOM TPOBEACHHS ayJUTOPHUX KOHTPOJBHHUX POOIT Y MOYATKOBUN MEPIOA
cecii.

Ilopaook eukonanna KOHMPOLHOI podomu:

1. Hapgatu BignmoBil Ha KOHTPOJdbHI 3amutanHs (m.3.3, c¢.63 unux
METOJIMYHUX BKa31BOK.)

2. BukoHaTu npakTU4YHY POOOTY.

Po6oTra BUKOHYETBCS 33 HOMEPOM BapiaHTy BIANOBIAHO OCTAaHHBOTO
HOMEpA 3aIKOBOT KHMXKKH cTyAeHTa (1 BapianT - Nel,6; 2 Bapiant — 2, 7 1 T.11.)

BapianTtu 10 KoHTpoapHUX poOIT HaBeeH1 y AoaaTtkax A, b.

KontponbsHa po6oTa, B AKii MOBHICTIO HaJlaHl BIAMOBIAI HA KOHTPOJbHI
3alUTaHHs 1 BUKOHAHI MPaKTUYHI 3aBJaHHS, 3apaXxOBYEThCcs Oe3 cmiBOeciau 13
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ctyneaToM. KoHTposibHa po0OTa, sika BUKOHAHA 13 HEJIOJIKAMU, 3apaXxOBYEThCS
MICIIs CHIBOECIIN 13 CTYIEHTOM.

KonTposbHa podora 3a Temoro Nel
Ilobyooea Kpueoi pyciosux 3anacie 600u
Ha OLIAHYI PIYKU | BUSHAYUEHHA YACY PYC108020 000i2AHHA 600U

Mema po6omu: Po3paxyBaTu pyclIOBI 3amacd Ha JUISHII PIYKH,
o0y 1yBaTH KPUBY PYCIOBUX 3alaciB BOJM Ta BUSHAYUTH Yac A0OIraHHS BOJIM.

3aeoanna: nobynyBaTH KPUBY PYCIOBHUX 3amaciB BOJAW Ui HA JUISHI
pIUKM, BH3HAUUTH 4Yac J00IraHHs, NOOyJayBaTHU KpPUBY Yacy pPYCIOBOIO
nobiraHHs Ha JUISHII piukd. BuxigHi JaHi Jjs BUKOHAHHS 3aBJaHHS
MPEACTABICHO Y IOJATKY A.

Memoouuni nonorxcenns 00 memu

PiukoBa cuctema — 1€ CYKYNHICTh PIYOK, $IKI 3JIMBAIOTBCSA PAa3oM Ta
BUHOCSITh CBOi BOJU 3 OYyIb AKOI TEPUTOPIi €AMHUM MOTOKOM. 3amac BOJIU B
pIYKOBii cucTeMi — 11e 00'eM BOIH, SIKUW HA JaHU MOMEHT 4acy 3HAXOJIUTHCS B
PYCIIOBIM cUCTEMI.

O6'em Bomu B pycioBid cucteMi W Bkitoyae no cebe o0'eMm Boau (3a
P.O.HexuxoBcrkum, [1])

W =W+ Weep + W, (1.1)

ne Wiy Weep W, - 00'eM BoaM y KpYIHIH, CepeiHid, MumKiii Ta
HaNOUIBII MUTKIM pyCIIOBIM MepexI.
OpnHak, Ha IPaKTHUIll KUTBKICTh BOJIM B PIYKOBIA Mepexki Ha MOMEHT vacy t

BU3HAYAETHCA SIK cyMa 00'eMIB BOJIM Ha OKpeMUX 11 AUTstHKaxX [2,3]:

Tyt: W, - 3anac Bonu B pyclIOBiil Mepekl y MOMEHT 4acy t;
Wi, - 3amac BOAM Ha I-i JUISHIN PO3IJIAZYBAHOI PIYKOBOI CHCTEMH Y

MOMCHT 4acy ¢,
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71 — YUCJIO IUISTHOK.
O0’em Bomum Ha AuiAHUI W, ,, AKUHA BIANOBIAA€ IIEBHOMY CTYIIEHIO

HAllOBHEHHSI pyclia, MOXe OyTH BU3HAUEHHH MO KpHUBUX O0'€MIB (KpUBUX
pYyCIIOBHX 3amaciB BOAHW), MNOOYJOBAaHUX [Jis JUISHOK pPIYOK 3a JaHUMH
riIPOMETPUYHUX BUMIPIB a00 MpPU BUKOPUCTAHHI MOPHOMETPUUHUX JaHUX [4].

Bubip cnocoly po3paxyHKy BHU3HAYA€ThCSl BUXIAHUMHU AaHUMHU. OCHOBHI
CKJIQAHOCTI BU3HAYEHHs 3amaciB BOAM B PIYKOBIA Mepexi BUHUKAIOTh 4yepes
BIJICYTHICTh T1IPOMETPUYHUX JAHHUX MPO PEXKUM MaIUX Ta cepelnHixX pidok. Lle
MOB'SI3aHO 3 YUCJICHHICTIO MaJIMX PIYOK.

Tak, HanpukIaa, KUTBKICTh MaJIUX PiUoOK y OaceitHi p. Jninpo g0 M. JloeBa
nepeBunrye 7 tucsd. [lpupoaHo, mo Ha mepeBa)kHIM OUTBIIOCTI pPiUOK HEMae
PIUKOBUX CTaHIIM, OTKe, BiICYTHS 1H(OpMalis, HEOoOXiAHA IJIsi BU3HAUYCHHS
3araciB BOJIM B CUCTEMI.

Ilobyoosa kpueoi 06’emis 3a pienanuaAM 600H020 Oanaucy. PiBHSIHHS
BOJHOT0 OajaHCy BOJU ISl NUISTHKHU PIYKU MA€ BUTJIIS!

AW =[0,, — (O +an)]Al‘, (1.3)

ne AW - 3MiHa pycJIOBHUX 3aIaciB BOJAW Ha JUISHII 3a IHTepBaJ yacy At ;
0,.96.Onp - BIIMIOBITHO BHUTPAaTH BOAM Y HIKHBOMY, BEPXHBOMY

CTBOpax Ta OOKOBUI MPUIUIUB Ha AUISHII PIYKH.

[TincymoByroun AW 3a psig MOCHIAOBHUX IHTEpBaliB yacy Af, AicTaeMo
00’eM pyclioBUX 3amaciB BoAu W nonaja mnovyatkoBui o0'em. I[limcymoByBaHHS
AW BeneTbcs B 3BOPOTHOMY HAIpSMKY B CTOPOHY paHHIX AaT. 3a JaHUMU
pPO3paxyHKiB OyayeThCs Tpadik 3ajIe)KHOCTI (KpUBa PYCIOBUX 3araciB)

W:f(chp)a (1.4)

ne Qcep - CEpeliHs BUTpATa BOJH HA TUTSTHIT 32 1HTepBai yacy At.

Po3paxyHok cepeHbOi BUTpATH BOJAM HA AUISHII BEIETHCS B 3aJI€KHOCTI
BIJl XapakTepy IAUISHKH, PO3MILIEHHS T1IPOMETPUUYHUX CTBOPIB, KOHGIryparii
OaceliHy, TUNy Ta BeIWYMHHU OoKoBoro mnpuriuBy [1]. Ha Oe3npuriuBHin
JUISHII 32 HAsIBHICTIO Ha 1i KIHIAX TIPOMETPUYHUX CTBOPIB CEpE/IHA BUTpATA
BHU3HAYAETHCA TaK:

Qg + 0Oy
Ocep= ; (1.5)
2
3a HasIBHICTIO TUIBKU OJTHOTO CTBOPY:
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Ocep =0y, (1.6)

ne k —dacto nopisHtoe 0.5.
VY Jneskux BHUIAIKAaX CEepeaHS BUTpPaTa BOAM MOXKE BH3HAYATHCH SK
CepeIHhO3BAKEHA!

chp =kQg +(1-k)Q,,. (1.7)

Koedimient 3BaxxyBaHHS Kk [ JUISSHOK 3 PI3HOI0 MPUIIIUBHICTIO
BU3HAYAETHCS 3 YPaXyBaHHSIM JOBXKWHU L; Ta TUIoNIl F; BEpXHIX i JUISTHOK J0
JIOBKMHU Ta IUIOIII BCIET TUISTHKH, BIAIOBIIHO.

B mnpakthuHuX po3paxyHKax cepeaHs BUTpaTa BOJAW Ha MPUILUIMBHIN
JIUISHI[I BU3HAYAETHCS K

(1.8)

s moOynoBU y3arajbHEHOI KpPUBOI PYCIOBUX 3amaciB Uil JUISTHKU
pIUKM BiIOMpAaeThCcsl JEKUIbKAa MAaBOAKIB 3 IHTEHCUBHUMH NiAHOMaMH Ta
crajamMu Mpu pi3HUX MaKCUMaJTbHUX BUTpaTax BOJU. [ KOXKHOTrO MaBoOjKa 3a
pIBHAHHSAM BojHOTO Oanancy (1.3) mimpaxoBylOTh 3MIHY PYCJIOBUX 3araciB
AW

KpuBi 06’'eMiB AJi1 KOKHOTO MaBOJAKA 3BOJATH O €IWHOI y3arajJbHEHOi
KpuBOi. JIJis1 oTpuMaHHsA TUMOBOI KPUBOI MO cepii KpUBHX 00'€MIB CyMILIAIOTh
rpadiuHo kpuBi Ha onuH rpadik. DikcyeThCcs Jesike 3HAYCHHS BUTPATU BOIU 1
BCl KpUBI MEPEMILIyIOTh BIAHOCHO II€i BUTPATH IO BEpPTHKAJl. 3a My4YKOM
KPHUBUX NPOBOJATH cepenHto niHito. Ilnsaxom smimenns Bici Wi Q=0 kpuBy
00'eMIB TIPU3BOAATH J10 OJHIET MepeanaBoOAKOBOi BUTpatu Boau. Ll kpupa
Ha3UBAETHCSI MUNOBOIO KPUBOIO 00 '€mis 600u.

Ilodyooea Kkpueoi 00’emie no cepeonvozearcenoi eumpami 600u
BUKOHYETHCS 32 MPUOIM3HOIO 3aJIEKHICTIO

W=7 0uops (1.9)

e T - CepelHid 4Yac pycloBOro JOOIraHHS Ha PO3TIISIyBaHIN JUISHII

pycna;
Ocep - CEpeHs BUTpaTa BOAM Ha JUTSHIL.

HKH_IO I[iJISIHKa oOMeKeHa OOIHUM CTBOpPOM, TO 00'eM BOJHW BH3HAYAETHCA
34 BUpPA3oOM
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Wy =—>"-rt. (1.10)
Ha npunnuBHiN quisHII

O, + %1: an
1 _

W, = . 7. (1.11)

TyT dac noOiraHHsl BU3HAYAETHCA K CepeHE apu(MeTHUHE 13 BETUUHMHU
yacy J00IraHHs BiJl BEpXHIX CTBOPIB O HUKHBOTO

m
T=)1;/m, (1.12)
1

a00 sIK Cepe/lHE 3BAKEHE;
M — YUCIIO BEPXHIX (BUXITHUX) CTBOPIB.

Ilobyooea Kpueoi 00’emis 3a sumpamamu 600u 6 3aMUKAIOYUOMY CHEOPI
nio uac cnady 600oninna (nasooka), KON HEMAE 3HAYHOIO MPUIUIUBY 3
MOBEpXHI OaceiiHy Ta e BUYEPHIAHHS PYCIOBHX 3amaciB Boau. [ns mux
BUITA/IKIB CIIPaBE/JINBE CITIBBIIHOIICHHS:

tC'i’l
(W, =Wp)/86400=2.(0; -Qr ), (1.13)
t

ne W; - o0'em pycinoBux 3amaciB y BCIH pyCIOBIH Mepexl y -y 100y,
MiIPaXxOBYIOYH BiJl MOYATKY CHATY;
t.n - TPMBAIICTB clIady, 100a;

Q, - cepeliHsi BUTpATa BOAH Y 1-y 100Y;
Qp - cepeaHbOIO0OBA BHTpaTa BOAM IPYHTOBOTO SKHBICHHS 3a 4Yac
(tcn _t);

W - 00'eM Boau B pycill 32 paXyHOK I'PYHTOBOTO JKUBJICHHSL:

Wr=0p(ten —1t). (1.14)

Ilobyooea kpueoi 06 ’cmie 3a mopghomempuunumu oanumu. SIK 1O 10
JOBXHHI JIUISHKM € J1aHl mpo TornepedHi mpodini pycna ta mnoimMu, To 00'em
BOJIM Ha JUISHII MOYKHA OOYHUCITUTH SIK

, +

g _
Wy ==t L=olL, (1.15)
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e @, ,®, - IUIOIIl XHBOIO MEpepidy BIANOBIAHO y HWKHBOMY Ta
BEPXHbOMY CTBOPAX;

L — noBxuHa IUISHKH.

[Inoma xuBOro nepepidy Ha KOXKHIA AUISTHII BU3HAYAETHCA MO rpadiky
3B'a3ky ii 3 piBHeM BogM @; = f(H;). Jani OyayoTb KpuBy 00'€MiB
Wiir=J( H it),ae H i - CEpENHil piBEHb BOJIM Ha JLIAHII y MOMEHT 4acy 7.

[Ipu BimcyTHOCTI cHocTepekeHb MOpP()OMETPUYHI XapaKTePUCTUKU
BHU3HAYAIOTHCS HAa OCHOBI MoOJeJell piuKoBOi Mepexi. 3amponoHOBaHA HHU3KA
npuOJIM3HO PIBHOLIIHHUX Mojenield piukoBoi mepexi [3, crop.62-66, Bmp.3.1-

3.3.].
Hlopaook eukoHanns KOHMPObHOL podomu 3a memoro Nel

Buxinni gani: Burpatu Boau p. Jecna Oung M. Pasnbotu Ta M. YepHiris,
p.Ceiim 6111 ¢. MyTiHO (32 JTaHUMU TIAPOTOTTYHUX MOPIYHUKIB, T.2, BUM.4-5).

3aBaaHHs: MOOynyBaTU KPUBY PYCIOBUX 3amaciB Boau ais p. JlecHa Ha
auisHil M. Pasnbotu — M. YepHiris. Buznauutu yac noGiranHsi, noOyayBaTu
KpPHUBY Yacy pycJjaoBOro n100iranss Ha auvisHui p. JecHa.

Po3p’s3anns: 1) Ha pinsguui p. [Jecna Bin M. Pasnbotu no m. YepHiriB
Brajgae nputoka p. Ceitm ta p. CHoB. Ctik p. CHOB ckiamae jumie 5% Bin
3arajgbHOro cToky p. Jecna ta p. Ceiim. PycnoBi 3anmacu BoJM BU3HAYa€EMO 3a
METO/IOM BOJHOTO OajlaHCy 3a PIBHSHHSM:

AW =[0Qqy —(0p + Q) )] At, (1.16)

ne Qu, Op,Qys - Butpatu Boau Ouis m.Yepnirosa, M. Pasnboth, c.
MyTiHO, BiJTIOBIIHO.

2) B poku 3 HaiiOUIbII IHTEHCHUBHUM CHAJOM BECHSHOTO BOJOMULISA
(GbopMyBaHHSI CTOKY BHU3HAYa€TbCA B3arajl BUUEPIYBaHHSIM PYCIOBUX 3amaciB
BOJIH.

HeoOxigu1 1y1st noOyA0BH KPUBOi PYCIOBUX 3aIaciB PO3paXyHKU HAJaHI y
tabn. 1.1 (mpuknang qis 1971 p.). [puiimaroui A¢=1 go0y, BU3HAYAEMO 3MIHY

pyclioBuX 3amnaciB 3a 100y AW (rpada 6, tabn.1.1) Ta 06'em Boau Ha UISHIII,
po3paxoBaHuii sk cyma AW Bil KIHIS cHagy 10 MKy BOJONULIA -
2.(AW /86400) (rpada 7). Y rpadi 8 00UHCIIOEMO CEPEIHIO BUTPATy BOAM Ha
TUTSTHIT

Ocep =0.5(Qy +0p + 0y ). (1.17)
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3) 3a manumu Tabn.1.1 (rpadu 7 1 8) Oymyemo kpuBy W = f( Ocep ),
nokasany Ha puc.l.1.

4) Yac pycnoBoro no0iraHHs 3a piBHSHHAIM (1.9) BU3HaAYaeThCS SK
T=AW /AQ, TOOTO € TaHreHCOM KyTa Haxwiy JOTUYHOI JI0 KpHUBOIi

W=f(Qcp) nnt mauoro Q. Tomy posousaemo kpuBy W =f(Q..,) Ha

BIJIp13KH, OJIM3BK1 0 TpsiMux (puc.1.1) Ta y koxxHOMY 1HTepBasii () BU3HAYAEMO
T sk BigHOWmeHHS AW / AQ (tabn. 1.2). OGUUCITIOEMO cepeHl BUTPATH IO

Bizpiskax ( O ) Ta 6yayemo kpuBy 7 = (O ) (puc.1.2).

Tadauns 1.2 — BusHavyeHnHst yacy go0iranns Ha p. /lecHa Ha qinsiHui
c. Pazaboru - M. YepHiris

Ne | TImtepsan | AQ, | AW /86400, | =AW /8640040, | O, m/c
0. m'c M/c w’ 116

1 50-700 650 13000 20.0 375

2 701-880 180 2500 14.0 790

3 | 881-1100 | 220 2000 9.1 990

4 | 1101-1300 | 200 1200 6.0 1200

5 | 1301-1500 | 200 800 4.0 1400
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Tabmuis 1.1 — Po3paxyHok 3amaciB Bojau B pycii p. JlecHa Ha auisiaiu ¢. Paznsotu — M. UepHirip

Pix Hara Burpara Bomu, O, M’/c PycoBuii 3amac, M° Cepennst BUTpara
p.JlecHa- p.JlecHa- p.Ceiim- AW/86400 2(AW/86400) | BOAU Ha JUTSHIIL,
M.Yepsiris (H) | c.Paznbotu (B) c.Myrtino (0) Q ,M/c
1 2 3 4 5 6 7 8

1971 16.04 1720 713 538 469 17827.6 1485.5
17.04 1710 699 526 485 17358.6 1467.5

18.04 1680 675 478 527 16873.6 1416.5

19.04 1590 662 454 474 16346.6 1353.0

20.04 1530 640 430 460 15872.6 1300.0

21.04 1460 625 414 421 15412.6 1249.5

22.04 1420 604 398 418 14991.6 1211.0

23.04 1380 591 365 426 14573.6 1168.5

24.04 1340 567 350 423 14150.6 1128.5

25.04 1320 546 334 440 13727.6 1100.0

26.04 1280 532 316 430 13287.6 1065.0

27.04 1250 510 293 447 12857.6 1026.5

28.04 1230 499 279 452 12410.6 1004.0

5.06 291 152 49.6 89.4 544.2 246.3

6.06 284 149 49.6 85.4 454.8 241.3

7.06 274 146 49.6 78.4 369.4 234.6

8.06 269 145 49.2 74.8 291.0 231.6

9.06 263 142 48.4 72.6 216.2 226.7

10.06 257 138 47.6 71.4 143.6 221.3

11.06 252 133 46.8 72.2 72.2 215.9
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Ilepenik nimepamypu 00 KOHmMpoOALHOI podbomu 3a memoio Nel

1.HexxuxoBcekuii P.A. PycnoBas cerh OaceiiHa u mporecc (HOpMHPOBAHUS
croka Boasl. — JI.: 'mapomereonsnar. — 1971. — 476 c.

2.AnmonoB b.A., Kamunun I'.Il., Komapo B./J. Kypc ruaponornueckux
nporHo3oB: YueOnuk. - JI.: 'uapomereounsnar, 1974. - 440 c.

3.bedann H.®., Kanunun I'.I1. Ynpaxuenus u Mmeroguyeckue pa3paboTKu MO
TUAPOJIOTMYECKUM TporHo3aMm: YueOHoe nocobue. - JI.: I'mapomereounsnar, 1983. —
390 c.

4.PyKOBOACTBO MO THUIPOJIOTMYECKUM MpPOrHo3aMm. KpaTKOCpouHbI IPOTHO3

pacxonoB U ypoBHEH Bonbl Ha pekax. — JI.: 'magpomereonsnar. — Beim. 2. — 1989. —
246 c.

KonTposbHa podora 3a Temoro Ne2
«Busnauenns 3abezneuenocmi Kiimamuuno2o ma iHepyiitHo2o nPoZHO3ie
memnepamypu 600u. Busnauennsa pienans pecpecii ma po3paxynku 3a
PIBHAHHAMU 011 PAOI6 MmeMnepamypu 600U 6 Mopi»

Mema pooomu: BuznaueHHsi 3a0€3M€UYEHOCTI KJIIMAaTUYHOTO Ta IHEPLIHHOIrOo
MPOrHO3IB TeMIeparypu BoAW. Bu3HaueHHs pIBHAHHSA  MapHOI perpecii, Ta
320€3Me4YeHOCTI PO3PAXYHKIB 3a PIBHAHHSAMM [IJIS PSJIiB TEMIIEPATYpPU BOJIH.

3aseoanna: 3a 1aHUMU CIIOCTEPEKEHD PO PO3MOALT TEMIEPATYPH BOJU B MOPI
B mapi Bix 0 7o 100M 3a micsip BU3HAUYUTU 3a0e3neueHIcTh ( B %) 1HEpIIHHOTO Ta
KJIIMaTUYHOTO MPOTHO3IB TEMMEPaTypu BOAM I KOXKHOTO TOPU3OHTY OKPEMO.
3poOUTH BHCHOBKM  CTOCOBHO MO>KJIMBOCTI BHUKOPUCTaHHS IIMX MPOTHO3IB B
MpaKTULl. 3HAUTH KOeIIIEHTH MapHOT KOPEeJALii I pAliB TeMIepaTypu Boau ( 3a
MICslib) Ha TOprU30HTI 0 M Ta yciMa IHIIMMU TOPU30HTAMU, BUSHAYUTH 1X 3HAUYLIICTh
1 3aJeXHOro BIJ IOTO 3HAWTH piBHSAHHA perpecii ( mnporHo3y). Bukonatu
PO3paxyHKH 3a PIBHSHHSIMU perpecii Ta BU3HAYUTH X 3a0e3nedeHicTh. BuxinHi gaHi
JUTsl BAKOHAHHS 3aBJIaHHS MPECTaBIEHO Y J01aTKy b.

Memoouuni nonorxcenns 00 memu

Po3poOka MeToly MPOTrHO3y OKEaHOJIOTTYHOTO SIBUIIA TOYMHAETHCS MEPII 3a BCE 3
aHanizy (I3UYHUX 3aKOHOMIPHOCTEW MIHJIMBOCTI SIBUILA, 3 MOIIYKY (akTopiB, fKI
BIUIMBAIOTh Ha MOTr0 MIHJIUBICTH B MPOCTOPI Ta B YacCl , @ TAKOXK 3 BUSBJICHHS 3 yCiX
(bakTopiB TUX, 10 € HAWOLIBII BIUIMBOBUMHU — TOOTO 1H()OPMATUBHUMH.

Hactynaum etanom e BUOIp HallOUIbII aIeKBaTHOTO MAaTeMAaTHYHOTO amapary,
SKUW JTO3BOJISIE TIIINTH O PO3B’si3aHHS  3ajadi, TOOTO 0 CTBOPEHHS HaJIMHOTO
METO/1y POTrHO3Y.
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B MOpCBKHX T1IpOJIOTTYHUX MPOTHO3aX BUKOPUCTOBYIOTHCS SIK T'1JIPOJIMHAMIUHI,
TaK 1 CTOXaCTUYHI1 MOJIEIII.

B rigpoauHaMidHUX MOJENSX MPOLECH MIHIUMBOCTI (DI3UYHUX BEJIMYMH B Haci
OMKCYIOThCSI PIBHSHHAMU TipoTepMoAuHaMiku. Peamizaiiss moneni Jjsi MPOTHO3Y
O3HAYa€ pIICHHS PIBHSIHB 3 YpaXyBaHHS MOYATKOBUX 1 TPAHUYHHUX YMOB.

CroxactuuyHi Mozeni 0a3yloThCs HA TOMY, L0 MIHJMBICTh (DI3UYHUX BEIHYUH
BIIOYBAa€ThCS BUIMAJAKOBO. [l TaKMX NPOLECIB ICHYIOTh O0’€KTHMBHI CTaTUCTUYHI
3aKOHM, SIK1 JJO3BOJISIIOTH BUSBUTH 3aKOHOMIPHOCTI MIHJIMBOCTI, @ TAKOK BCTAHOBUTHU
MPOTHOCTUYHI 3alieHOCTI. Takl 3aJeXHOCTI, OTPUMaHHI Ha AapXiBHUX JaHHUX
BBA)KAIOTHCSI HE3MIHHUMU Ha JICSIKUN Yac 1 IX BUKOPUCTOBYIOTH ISl IPOTHO3Y.

Haii6inpll mommpeHuMu B MPaKTULl € CTOXaCTUYHI MOJEIi, TOMY IO BOHHU €
OUTBII TPOCTUMU B MOPIBHAHHI 3 T1APOUHAMIYHUMHU.

CroxacTyHa 3aJIeKHICTh MDK JBOMa BUIAJKOBUMHM BEIMYMHAMHM - 1€
3aJIEKHICTh, KOJIM OJIHA 3 BEJIIMYMH pearye Ha 3MIHYy JpYroi 3MIHOIO CBOTO 3aKOHY
posnoauty. OKpeMuM BHUIIAJIKOM CTOXAaCTUYHOI 3aJieKHOCTI € KopeJsiiiiHa
3aJIEKHICTh MIXK BEJIMYMHAMM X Ta Y.

JlocnimkeHHs 3a1€KHOCTI BUPILIY€ /Bl 3aa4il:

1) ycTaHOBIIO€ BU]T 3aJI€KHOCT1 200 perpecii;
2) BU3HAYA€ TICHOTY 3QJICKHOCTI.
B rizpomeTeoposnorii HaityacTilie BUKOPUCTOBYIOTh TaKl BUIU 3aJI€KHOCTEH:
a) JHIMHA — Yy = ax + B - pIBHSAHHS JIHIHHOI perpecii,
0) cTyminHa — y = ax’
B) EKCIOHEHIlIAbHA -y = ae™;
r) KBaJpaTH4Ha - y = ax’+BX+c, Ta iHIIi.

Hai6inpm nmpocTuii 1 MOMMUPEHUH BUJT 3aJI€KHOCT1 — JTTHIAHUH.

Tpeba mam’staty, 110 BUSHAYECHHS PIBHSIHHS JIHIAHOT perpecii Ma€e CEHC, AKIIO
BOHO BifoOpakae (i3UYHYy 3aJICKHICTh MDK BEJIUYMHAMHM, KOpEJsliifHa 3aJekKHICTh

MDK HHMH JOCTaTHBO BHCOKa 1 CTaTUCTUYHO 3HadyIla. I[OB)KI/IHa pany
CIIOCTCPCIKCHDb, 34 SKUM BU3HAYACTHCA KOpCHHHiﬁHa SaHC)KHiCTB, IIOBHUHHA 6YTI/I
AOCTATHLBO BCIUKOK — MO KOPOTKOCTPOKOBHUX HpOI‘HOBiB He wmenm 3a 100

(cTpokoBHUX, a00 cepeaHbOI000BUX) 3HAUCHDb, ISl TOBTOCTPOKOBUX MPOTHO31B — HE
MeHi 3a 30 ( cepeTHbOMICAYHUX, CE30HHUX a00 PIYHUX) 3HAUCHb.

Miporo OIIHKH TICHOTH 3aJIEKHOCTI MIXK PsSIIaMHU X Ta y € Koe(iLieHT KOpesiii,
AKUN pO3paxOBY€ETHCA 32 GOPMYIIOIO:

2 Ax- Ay
Fyp = —————, I€ (2.1)
Y88, n
;:in, ;:Z%’, Av=x; —xX, Ay=y; -7,
n n
> Ax? > Ay’
5x=\/7—, 5x=\/7— , N- TOBJKUHA PALY.
n n
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ImoBipHe BinxuneHHs KoedillieHTa KOpesilii po3paxoBYEThCA 3a (HOPMYIIOHO:

1-— r2
E, =10,67 ——— (2.2)

T

KoedimieHT kopemsanii ry, 3MiHIOETbCA B Mexkax -1 < r,, < 1. 3Hak MiHyC
BHU3HAYAE, 1[0 MDXK PSAJIOM X Ta Y CIIOCTEPIraeThCsl 3BOPOTHA 3aJICKHICTh. UiM MEHIIIe
I'vy 32 @0COJIOTHUM 3HAYECHHSM, TIM MEHINA 3aJIEKHICTh MK BEIMUMHAMH JIBOX PSIIB,
| r| =1 cBIAYUTH NPO PYHKIIOHATBHY 3aJI€KHICTb.

CratucTUYHa 3QJICKHICTh BBaXKAETHCS JOCTATHHO HAIMHON, AKIIO KOEDIIIEHT
Kopessiii e BenukuM (| r | > 0,80), Ta KpiM IIbOTO, SKIIO BiH HE MEHIIIC YiM B
6-10 pas3iB nepeBuIlye cBO€ iIMOBIpHE BixumieHHs E ., To6TO:

r
—>6+10. (2.3)
r
SIK110 111 YMOBHM BUKOHYIOTBCS , MOKHA 3HAWTH PIBHSHHS MMAapHOI perpecii:

_ 5 _
—y=ry —(x-x), 2.4
y-y xy5x( ) (2.4)
a00 y BUTJISI y =ax + b, (2.5)
S - _
e a=rxy5—y, b=y-ax.
X

Cryninp HaJIIHHOCTI 3aJIEKHOCTI BHU3HAYAETHCS MOPIBHAHHAM  (AKTHUYHOTO
3HAYEHHS Y 3 THM, 1110 OOYUCITIOETHCS 32 PIBHAHHSIM perpecii.

Pi3HUIT MK HUMHM € TOMMJIKOIO pO3paxyHKiB (A). B mpakTuiii mporsosiB
BBAXKAETHCA, 110 TOMUIIKA € IOMYCTUMOIO, SIKIIO BOHA HE nepeBuulye 1/5 ammiitynu,
YU G, 151 KOPOTKOCTPOKOBUX MPOrHO3iB - 0,67 G.

PiBHSAHHS BBa)Ka€ThCs HAIMHUM, SKIIO KUIBKICTh BEJIMKUX OMHIIOK
He nepesulye 20% BiJ 3aradbHOI KUIBKOCTI PO3paxXyHKIB. SIKIO 11e HE BUKOHYETHCA,
HEOOXIHO BpaxyBaTH KpIM X TaKOX IHIIUN 1H(GOpMaTHUBHUN (AKTOp - Z 1 3HAUTH
PIBHSIHHSI MHOKHUHHO1 perpecii:

y = ax + bz + c. (2.6)

Sxkio 1 11e piBHAHHS HE 3a0e3Medye JO0CTaTHLO TICHOI 3aJI€KHOCTI MK 3MIHHUMHU
BEJTMUMHAMU, MOKHA PO3TIISTHYTH 3aJIEKHICTh 3 OUIBIIOI KUIBKICTIO 1HPOPMATUBHUX
(bakTopiB. AIrOPUTM BU3HAYEHHS TAKOTO PIBHSIHHS MOTpeOye yxkKe KOMITKOT poOOTH,
TOMY 1€ POOUTBHCA, SIK MPABUIIO, 3 BUKOPUCTAHHSAM CTAaTHCTMYHUX Mporpam 3a
JOTIOMOTO0 0OYUCITIOBAIBHOT TEXHIKH.

Jlist BU3HAUeHHS PpIBHSHHA perpecii B SIKOCTI MPOrHOCTUYHOTO 3a3BUYail
BUKOPUCTOBYIOTh 3CYB B 4acl MK MPOrHOCTUYHOIO BEIMYMHOIO Ta 1H(OOPMATUBHUMHU
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dakTopamu. Sk mpaBmio, 3CyB B 4Yaci BU3HAYAETHCA EMMIPUYHUMHU METOJAMHU 1
03Haya€ 3aBYaCHICTh MPOTHO3Y

Ane Ttpeba mnam’statu, 1O BiaOip 1HGOpPMATUBHUX (HAKTOPIB TMOBHHEH
BiIoOpaxkaTu (i3UYHy CYTHICTh 3aJI€KHOCTI MDK OKPEMUMHU MEPEeMIHHUMHU Ta
MPOTHOCTUYHUMHM SIBUIIEM, a KpIM TOro, (akrtopu, sKi HalOUIbII BIUIUBAIOTH,
MOBUHHI OyTH HE3AJIEKHUMU MIXK COOOIO.

Haii6uibi npocTtuil crnocid mporHo3y 0a3zyeThcsi Ha BUKOPUCTaHHI CEPEAHBOTO
apu(METHYHOTO 3HAYEHHS MPOTHOCTHMYHOI BEJIMYMHH. SKIIO OyIb-siKa BEJIMYWHA
Ma€ HOpMaJIbHUN 3aKOH PO3MOAUTY, 1 BITOMO, III0 PO3BUTOK TiIPOMETEOPOSIOTTUHOTO
MpoIieCy € OJIM3BKUM JI0 HOPMH, TO MOKHA JOIMYCTUTH, 110 B HACTYIHUN MEPioJ yacy
OUIKyBaHE SIBUIE TaKOX Oyae OJU3BKUM JO HOPMH, TOOTO OJU3BKUM JI0
KJIIIMAaTUYHOTO CEPEHbOr0 3HaueHHS. Taki MPOTHO3M MalOTh HAa3BY KJAIMATHYHHUX
MPOrHO31B. AJie K Tpeba 3HaTH, 1110 HAJINHICTh TAKUX MPOTHO31B HEBEIUKA.

Skio sBUINE, 110 CIIOCTEPITAETHCS B MOMEHT CKJIaJIaHHS ITPOTHO3Y, OYIKYEThCS
HE3MIHHUM 1 B MallOyTHbOMY, TO Taki MNPOTHO3M MalOTh Ha3BY iHepUiliHUX,
HAJIAHICTh IHEPIIMHUX MPOTHO3IB JEIIO BHUINA BiA KIIMAaTUYHHUX, 1 B JEAKUX
BUITQ/IKaX I11 TPOTHO3M MAalOTh JIOCTaTHHO BUCOKY 3a0€3IE€UEHICTh.

KaivaTuuni Ta iHepuiiiHi mNPOrHo3M BUKOPUCTOBYIOTHCS B  MPAKTHUI
MPOTHO3YBAHHS SK €TAJIOHU, TOOTO 3 HUMH IMOPIBHIOIOTH BC1 1HINI MPOTHO3H, 5Kl
BUKOHYIOTHCS 32 TIAPOJWHAMIYHUMHU a00 CTOXaCTHYHUMHU MojensiMu. B pe3ynbrati
MOPIBHAHHS BHU3HAYAIOTh TiepeBakaHHsI (B%) MOJEIbHUX PO3PaxyHKIB MO0
PO3paxyHKIB 3a €TaJIOHAMHU.

Metoau nporHo3y MoKHa BUKOPUCTOBYBATH B MPAKTUYHOI POOOTI TUIHKH
B TUX BHUIAJKaX, SKIIO MOMUJIKA MPOTHO3Y HE MEPEBUIIYE JOMYCTUMY BEIIMUUHY. 3a
J0MycTUMY  BenuuuHy  Oepetbcsi  20%  OararopiuHoi — aMmmuityaun — abo
CepeIHBOKBAIPATUYHE BIAXWICHHS G, IS KOPOTKOCTPOKOBUX MPOTHO3IB - 676.

SKIo KUTBKICTh BETMKUX TMOMUJIOK HE TmepeBuirye 5% Bia 3arajabHOi KIJTBKOCT1
CKJIaJICHUX TMPOTHO3iB, TO METOJ IPOTHO3Y BBAXKAETHCSA  «BIAMIHHHM», 1 HOTO
3a0e3MeueHICTh JOPiBHIOE 95%. SIKIO KUTBKICTh BEJIMKHUX MOMMJIOK 3HAXOJIUTHCS B
Mexax Bi 6% 10 10% Big 3arajabHOi KUIBKOCTI MPOTHO31B, TO METOJI BBaXKAETHCS
«100puM». SKIIO KUIBKICTh BEJIMKUX MOMUIIOK ckianae Bim 10% mo 20% - meron
«BaZIOBUIbHUM». SIKIO KUIBKICTh BEIMKUX MOMUIIOK TmepeBuinye 20% - meron
«HE3a0BUILHUIY.

3aBYACHICTh MOPCHKUX TIAPOJOTTYHUX MPOrHO31B — MPOMIXKOK Yacy BiJl MOMEHTY
CKJIaJJaHHsI TIPOTHO3Y JI0 MOMEHTY MHoro Aii. 3TiIHO 3 LHUM KOPOTKOCTPOKOBI
MIPOTHO3HW MaloTh 3aBYacHICTh 1-3 noOu. I’ saTupeHH1, AeKaaHl Ta MICAYHI MPOTHO3H
MaloTh Ha3BY MPOTHO31B MaJioi 3aBYacHOCTI. [Iporuo3u 3 3aBUacHICTIO BiJl OJHOTO 0
IIIECTH MICSIIIB € TOBITOCTPOKOBHUMH, a MPOTHO3H, K1 CKJIQJAI0ThCsI 3 3aBYACHICTIO BijI
IIECTH MICSIIIB 10 JEKUIBKOX POKIB — HaJ JJOBTOCTPOKOBI MPOTHO3H.
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Ilopaook eukoHanus KOHMPOIbHOT podomu 3a memoro No2

Buxinani gasi:

E BuXigH1 AaHi, K1 XapaKTEepU3yIOTh PO3MOALT TEMIEpaTypu BOJIU B MIBHIYHIN
YacTHHI ATJAQHTUYHOIO OKEaHy Ha PI3HMX TOPU30HTAX 3a MEBHUM Micsilp. Sk
BKa3aHO BUIIE, JJIi KOPOTKOCTPOKOBUX MPOTHO3IB JOBXKHUHA PsIy MOBUHHA OyTHU HE
MeHm 100 3HaYeHb, ane K AJs1 CKOPOUYEHHS 4Yacy po3paxyHKIB B 3aBAaHHI JOBKHUHA
Py OOMEXYEThCS TPUBATICTIO B OJIMH MICSIIb.

3aBJaHHS:
1) Buznauntu 3a6e3nedeHicTh (B %) 1HEPIIMHOTO Ta KJIIMAaTUYHOTO TPOTHO31B

TeMIlepaTypyd BOAM 3a JAaHUMU BHUMIPIOBaHb Ha KOXXHOMY TOpPU30HTI OKpEMO,
Oepydd 3a MPUIYCTUMY MOMWIKY HporHo3y Benuuuny 0,676, 1€ © - cepeaHbo
KBaJIpaTUYHE  BIAXWIEHHSA. 3poOUTH  BHUCHOBKM  CTOCOBHO  MOXIJIMBOCTI
BUKOPUCTAHHS IHEPIIMHUX Ta KIIMATUYHUX MPOTHO31B B MPAKTHUILIL.

2) 3nHaiiT Koedili€eHTH TapHOi Kopewsuii Juis pAlniB Temneparypu Boau ( 3a
MEBHUN MICALb) HA TOpU30HTI OM Ta yciMa IHIIMMHU TOPU3OHTAMM, BU3HAYUTHU iX
3HAUYIIICTh 1 3aJEXKHOrO BiJ ULBOTO 3HAWUTH PIBHAHHS perpecii (MpOrHo3y).
Bukonatu po3paxyHKH 3a pIBHIHHSIMU perpecii, BU3HAYUTH iX 3a0e3nedeHicTh ( B%)
1 3pOOMTH BUCHOBKH I1IOJI0 MOXJIMBOCTI iX BUKOPUCTAHHS B MPAKTHIII.

Po3B’s13aHHs:

1) SIx Bka3zaHO BUIIIE, 32 KJIIMAaTUYHHUM MPOTHO3 OEpEThCs CepeIHE 3HAUEHHS, a 3a
IHEePIIMHUN TPOrHO3 — MONEPEIHE 3HAUEHHS (Ha CTPOK MPOTHO3Y) OYIb - SIKOT
BEJIMYMHHU 32 PSIJIOM CIIOCTEPEIKEHb.

Jlist BU3HAUYeHHs 3a0€3MeYeHOCT] KIIMAaTUYHOIO MPOTHO3Y HEOOXITHO 3HAWTH
BiIXWjeHHd (10 MOAYI0) MDK (aKTUYHUMHM Ta CEpeaHIMH 3a  MICSlb
TeMIiepaTypaMu, a JUIsi 1HEPUIHHOTO MPOTHO3Y - BIAXWIEHHS MK (DaKTUYHOIO
TEMIIepaTypolO B KOXKEH JEHb 3 TOIO, 1110 CIIOCTepiranach y nonepeaHii JeHb.

[lomuika e MpUMycTUMOIO, SKIIO BOHAa He nepeBuilye 0,676, 1€ G - cepeHbO
KBaJIpaTUYHE BIAXUIJIEHHS TEMIIEpaTypy BOIH.

To6To, cnoyaTKky HEOOXITHO AJii KOKHOTO PAJly CHOCTEPEKEHb Ha OKPEMOMY
TOPU3OHTI 3HAWTH CEpellHI 3HAYCHHS Ta CepelHl KBaJpaTHU4HI BIIXWICHHS
TeMIiepaTypu 3a popmynamu:

t; -Temneparypa BOJU 3a KOXKEH JIeHb, N- JIOBXKUHA PSIIY.
3abe3nevyeHicTh KIIMaTUYHOrO Ta IHEPIIHHOTO MPOTHO31B — KIJIBKICTh BUIAJIKIB
(B %), SIKI10 TIOMUJIKA HE MEPEBUIILYE MPUIYCTUMY MOMUIIKY.
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Po3paxyHku moTpiOHO BUKOHATH JJI KOXKHOTO TOPU30HTY OKPEMO 1 MPEICTaBUTU
TaOIULISIMHU.

B 3anexxHocTi Bii OTPUMaHMX pe3yJbTaTiB, KIIMAaTH4HI Ta 1HEPUIAHI MPOTHO3U
MOXHA BITHECTU JO0 «BIIMIHHUXY, «I00PUX», «3aJ0BLILHUX» a00 « HE3aI0BUILHUX
Ta OL[IHUTH MO>KJIUBICTh BUKOPUCTAHHS 1X B MPAKTHUILIL.

2) Jlna BU3HAYEeHHS KOE(QILIEHTIB MapHOT KOpemsuii HeoOXiTHO CKOpPUCTATUCS
dbopmynoro (1), ae 3a Y momepeMiHHO MPUWMAIOTHCS PSAM TEMIIEpaTypu BOIU Ha
ropuzontax 10, 20, 30, 50 1 100 M, a 3a X — TOCTIHHO NPUNUMAETHCS  PsA
TeMIiepaTypu Ha Topu30HTI 0 M.

ImoBipHe BinxuiaeHHs KoedilieHTa KOopesiii po3paxoByeThes 3a hopmyioro (2).
CratucTryHa 3HAYYIIICTh KOe(illi€eHTa KOPENsli MepeBipsaeTbcs BUKOHAHHSAM TOTO,
mo KoeQilieHT Kopemsiuii He MeHie 4iM B 6-10 pa3iB mepeBUIy€e CBOE IMOBIpHE
BiaxmieHHs E |, ToOTO:

L e 6+10.

r
3) B pa3i BuUKOHaHHS YMOBH, 3HAWTU PIBHSHHSA perpecii 3a dopmyroro (5).

4) 3a GpakTHYHUMU JAHUMU BUKOHATH PO3PaXyHKH 3a OTPUMAHUMU PIBHSIHHSIMU
perpecii, ToOTO o TeMmneparypi BoJAU Ha ropu3oHTI OM po3paxyBaTH TeMIEPaATypy
BOJAM HA BCIX IHIIMX TOpU30HTax ( B pa3l ICHYBaHHS CTaTUCTUYHO 3HAYYIIIN
3anexHocTi). TIopiBHATH pe3ynbTaTH pO3paxyHKIB 3 (PaKTMUHUMH 3HAYEHHSIMH,
3HAUTH MOMWIKY ( 32 MOAYJEM) Ta MOPIBHATU ii 3 MPUIYCTUMOIO MOMUJIKOIO. 3a
MMU pe3yJibTaTaMH 3HAUTH 3a0€3MeUeHICTh pO3paxyHKIB 3a PIBHAHHIMU B %.

Pe3ynbraTl po3paxyHKiB MPEACTABUTH Y BUTJISAI1 TAOIUIb 1 3pOOUTH BUCHOBKH.
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HomaTtok A
Buxiani 1aHi 1y1si KOHTPOJIBLHOI podoTH 32 TeMor0 Nel
Bapiant 1 — BusnaueHHs pycioBuX 3amaciB BOAM Ha JUISHIL PIUKU

p-Xomnep x.be3mnem’ sHoBCbkUI-X. JlyHaAyKOBChKHIA, 1987 p.

JlaTa Butpara Bonu, M/c
On Os Onp
9.05 1490 1050 0,79
10.05 1450 940 0,74
11.05 1400 829 0,73
12.05 1340 739 0,73
13.05 1270 666 0,73
14.05 1180 600 0,73
15.05 1110 533 0,72
16.05 1040 476 0,72
17.05 962 418 0,71
18.05 892 353 0,66
19.05 840 286 0,62
20.05 792 234 0,53
21.05 750 197 0,56
22.05 696 172 0,56
23.05 620 153 0,53
24.05 492 141 0,53
25.05 373 130 0,53
26.05 298 122 0,53
27.05 253 114 0,53
28.05 226 106 0,52
29.05 202 99,5 0,52
30.05 188 95,3 0,52
31.05 174 91,1 0,52
1.06 165 86,9 0,52
2.06 155 82,7 0,51
3.06 146 79,2 0,51
4.06 137 76,5 0,54
5.06 131 74,4 0,54
6.06 124 71,7 0,54
7.06 120 69,1 0,54
8.06 114 67,1 0,51
9.06 109 65,1 0,51
10.06 106 63,2 0,50
11.06 101 61,3 0,50
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Bapiant 2 — BusnaueHHs pycioBHX 3amaciB BOAM Ha IUISHI PIUKU

p-Xomnep x.be3mnem’ sHoBCbkUi-X. JlyHaAyKOBChKHIA, 1981 p.

JlaTa BuTtpara Bonu, M/c
O Os Onp
25.04 1850 1220 1,07
26.04 1750 1110 1,02
27.04 1670 989 0,97
28.04 1580 893 0,94
29.04 1470 799 0,92
30.04 1370 727 0,85
1.05 1260 652 0,85
2.05 1170 591 0,82
3.05 1070 532 0,81
4.05 979 467 0,78
5.05 912 402 0,77
6.05 859 347 0,78
7.05 802 294 0,76
8.05 762 252 0,71
9.05 716 224 0,69
10.05 649 200 0,69
11.05 547 181 0,68
12.05 432 168 0,67
13.05 350 159 0,67
14.05 300 149 0,66
15.05 265 140 0,63
16.05 241 131 0,63
17.05 223 126 0,62
18.05 207 122 0,60
19.05 193 119 0,60
20.05 185 116 0,59
21.05 176 111 0,57
22.05 172 107 0,57
23.05 171 104 0,56
24.05 162 100 0,55
25.05 157 95,8 0,54
26.05 150 93,4 0,57
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BapianT 3 — BuszHaueHHs pyci0BUX 3amaciB BOJIU HA IUISHIN PIUKU

p-Xomnep x.be3mneM’ sHoBCbkui-X. J{yH1yKOBChKHIL, 1985 p.

IlaTa BuTtpara Bonu, M/c
Ou Op Onp
19.04 2340 1220 1,42
20.04 2280 1080 1,42
21.04 2190 967 1,38
22.04 2050 861 1,38
23.04 1840 783 1,38
24.04 1640 727 1,34
25.04 1480 683 1,29
26.04 1360 649 1,29
27.04 1240 618 1,29
28.04 1150 596 1,29
29.04 1060 571 1,24
30.04 990 547 1,20
1.05 923 523 1,20
2.05 868 498 1,20
3.05 821 471 1,16
4.05 783 443 1,16
5.05 749 406 1,12
6.05 719 368 1,12
7.05 686 325 1,12
8.05 652 288 1,12
9.05 612 255 1,12
10.05 552 227 1,12
11.05 489 203 1,11
12.05 426 187 1,10
13.05 368 173 1,09
14.05 319 163 1,04
15.05 285 153 1,03
16.05 256 145 1,02
17.05 236 137 1,02
18.05 220 132 1,00
19.05 206 126 0,99
20.05 195 120 0,98
21.05 185 115 0,97
22.05 177 110 0,93
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Bapiant 4 — BusnaueHHs pycioBHX 3amaciB BOAM Ha JUISHI PIUKU

p.Ilewopa-c.Ycrp-1lunema, 1981 pik

JlaTa Butpara Boniu, M/c
Qu Qrpi Qs Qrip2
25.05 23000 387 9580 5590
26.05 22900 363 9850 5300
27.05 22600 339 10300 4760
28.05 22300 322 10600 4540
29.05 21900 341 10800 4640
30.05 21700 445 10500 4150
31.05 21300 543 10000 3580
1.06 21100 570 9120 3150
2.06 20800 537 7880 3020
3.06 20600 484 6530 3630
4.06 20100 432 5600 2940
5.06 19300 385 5030 2540
6.06 18000 341 4670 2270
7.06 16300 302 4180 2070
8.06 14500 270 2560 1990
9.06 12700 249 2980 1990
10.06 11100 230 2700 1850
11.06 9420 214 2570 1490
12.06 8110 199 2450 1310
13.06 7080 187 2280 1200
14.06 6300 174 2030 1120
15.06 5780 163 1720 1090
16.06 5460 158 1580 1090
17.06 4960 156 1560 1110
18.06 4550 161 1590 947
19.06 4170 170 1670 881
20.06 3870 174 1620 86
21.06 3680 176 1490 908
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BapianT 5 — BuzHaueHHs pyc0BUX 3amaciB BOJIU HA IUISHII PIUYKU

p.[ayraBa-m.ITononbk — m.Benixk, 1974 pik

JlaTa Butpara Bonn, M/c

On Os
M.ITosonek M.Benik

22.04 2110 826
23.04 2060 811
24.04 1960 791
25.04 1850 772
26.04 1700 744
27.04 1550 701
28.04 1370 650
29.04 1220 599
30.04 1080 536
1.05 968 470
2.05 872 403
3.05 774 339
4.05 690 298
5.05 628 266
6.05 571 241
7.05 530 221
8.05 472 204
9.05 438 190
10.05 409 180
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Honarok b
BuxigHi 1aHi 111 KOHTPOJIBLHOI po00oTH 32 TeMOI0 Ne2

Bapianr 1
Temneparypa Bonu B munH1 1976 poxy B IliBHIYHIN YacTUHI ATIIAaHTUYHOTO OKEaHYy.

W30HT 0, M 10 20 30 50 100
naTa
1 8,06 8,01 7,96 7,75 7,33 6,25
2 7,97 7,97 7,96 7,75 7,28 6,17
3 8,03 8,01 7,98 7,75 7,29 5,99
4 8,23 8,16 8,09 7,88 7,45 6,16
5 8,49 8,36 8,22 8,02 7,64 6,21
6 8,70 8,52 8,33 8,23 7,70 6,50
7 8,74 8,65 8,56 8,33 7,87 6,27
8 9,18 8,96 8,74 8,42 7,80 6,33
9 9,10 8,89 8,68 8,37 7,76 6,27
10 8,56 8,56 8,56 8,29 7,75 6,25
11 8,49 8,49 8,48 8,25 7,78 5,90
12 8,55 8,49 8,48 8,19 7,50 5,90
13 8,54 8,54 8,53 8,26 7,54 6,05
14 8,60 8,60 8,60 8,28 7,51 6,26
15 8,69 8,60 8,66 8,30 7,62 6,13
16 8,84 8,74 8,64 8,26 7,44 6,12
17 8,99 8,83 8,66 8,27 7,49 5,89
18 9,05 8,86 8,66 8,27 7,30 6,10
19 9,12 8,94 8,75 8,27 7,62 5,97
20 9,12 8,90 8,67 8,48 7,46 6,99
21 9,20 9,08 8,96 8,31 7,51 5,88
22 9,30 9,10 8,89 8,55 7,15 5,94
23 9,43 9,29 9,14 8,42 7,35 5,99
24 9,55 9,30 9,02 8,31 7,21 5,89
25 9,77 9,32 8,90 8,32 7,11 5,74
26 10,09 9,48 8,86 8,39 7,24 5,81
27 10,25 9,57 8,90 8,48 7,35 6,03
28 10,61 9,84 9,08 8,44 7,28 5,87
29 11,07 10,02 | 8,97 8,68 7,39 6,01
30 11,13 10,22 | 9,30 8,83 7,44 6,07
31 11,28 10,32 | 9,46 8,27 7,58 6,07
Bapiant 2
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Temneparypa Boau B IliBHiuHIM

POKY.

YaCTUHI ATJIAHTHYHOIO OKEaHy B CIYHI

W30HT 0, M 10 20 30 50 100
narta

1 5,97 5,97 16,02 | 6,02 6,02 6,07
2 6,13 6,13 | 6,13 | 6,12 6,11 6,35
3 6,27 6,27 | 6,25 | 6,26 6,24 6,39
4 6,22 6,24 | 6,24 | 6,27 6,27 6,39
5 6,18 6,19 | 6,19 | 6,19 6,22 6,38
6 6,14 6,15 | 6,15 | 6,15 6,15 6,26
7 6,13 6,13 | 6,13 | 6,14 6,16 6,21
8 6,06 6,06 | 6,06 | 6,06 6,06 6,13
9 6,01 6,01 | 6,01 | 6,01 6,08 6,22
10 6,12 6,11 | 6,12 | 6,11 6,09 6,21
11 6,29 6,28 | 6,28 | 6,28 6,17 6,05
12 6,17 6,17 | 6,17 | 6,17 6,25 6,33
13 6,09 6,09 | 6,09 | 6,09 6,28 6,31
14 5,92 5,92 1593 | 596 6,08 6,30
15 6,00 6,00 | 6,00 | 6,00 5,99 6,04
16 5,99 5,99 1599 | 5,99 5,99 6,17
17 5,97 5,97 | 597 | 597 5,97 6,07
18 5,98 5,95 15,95 | 5,96 5,96 6,12
19 5,91 591 1591 | 5091 5,91 5,90
20 5,95 5,96 | 596 | 5,97 5,98 6,05
21 5,96 5,96 | 596 | 5,97 5,98 6,03
22 5,97 5,97 | 597 | 5,98 5,98 5,99
23 5,97 6,05 | 6,06 | 5,98 5,98 5,99
24 6,05 6,25 | 6,25 | 6,05 6,06 6,07
25 6,25 6,04 | 6,05 | 6,24 6,18 6,00
26 6,05 6,07 | 6,07 | 6,07 6,06 6,06
27 6,07 6,00 | 6,00 | 5,99 6,06 6,04
28 6,00 5,99 | 598 | 5,88 6,00 6,09
29 5,99 5,80 | 5,82 | 5,86 6,00 5,92
30 5,81 5,85 15,85 | 5,61 5,87 5,97
31 5,85 5,60 | 5,61 | 5,60 5,86 5,90
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Bapiant 3

Temneparypa Bonu B IliBHIUHINA YyacTUHI ATIAHTUYHOTO OKEaHyY B TpaBHi 1977
POKY.

0, m 10 20 30 50 100
TOPM3OHT
aara

1 7,00 6,98 | 6,81 | 6,65 6,47 5,76
2 7,05 6,92 | 6,78 | 6,63 6,47 5,78
3 7,19 7,08 | 6,85 | 6,71 6,52 5,80
4 7,28 7,26 | 7,13 | 6,92 6,49 5,81
5 7,35 7,34 | 7,31 | 7,26 6,89 5,94
6 7,30 7,29 | 7,28 | 7,14 6,32 5,81
7 7,37 7,34 | 7,23 | 7,10 6,86 5,73
8 7,52 7,50 | 7,33 | 7,17 6,86 5,54
9 7,56 7,55 | 7,48 | 7,12 6,57 5,37
10 7,68 7,67 | 71,57 | 7,11 6,57 5,45
11 7,91 7,76 | 7,56 | 7,09 6,42 5,62
12 8,02 7,86 | 7,72 | 7,18 6,47 5,85
13 7,85 7,85 | 7,74 | 7,16 6,44 5,64
14 7,98 7,86 | 7,80 | 7,33 6,41 5,67
15 8,21 8,07 | 7,80 | 7,58 6,46 5,69
16 8,00 8,00 | 7,93 | 7,76 6,52 5,62
17 7,97 7,95 | 7,96 | 7,84 6,53 5,79
18 8,01 8,00 | 8,00 | 7,86 6,57 5,74
19 8,03 8,02 | 8,02 | 7,96 6,50 5,76
20 8,28 8,14 | 8,02 | 8,00 7,05 5,65
21 8,39 8,33 | 8,15 | 8,01 6,59 5,58
22 8,24 822 | 8,19 | 8,13 7,04 5,65
23 8,26 824 | 8,18 | 8,14 6,92 5,75
24 8,42 8,32 | 8,25 | 8,14 7,10 5,55
25 8,56 8,38 | 8,16 | 8,03 6,99 5,42
26 8,46 8,34 | 8,28 | 8,11 7,12 5,38
27 8,54 8,50 | 8,36 | 8,10 7,36 5,72
28 8,56 8,50 | 8,41 | 8,33 7,27 5,83
29 8,62 8,56 | 8,47 | 8,24 7,23 6,30
30 8,63 8,63 | 8,54 | 8,25 7,33 6,13
31 8,60 8,60 | 8,56 | 8,43 7,25 5,85
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Bapianr 4

Temneparypa Boau B [liBHIUHIN yacTUHI ATIaHTUYHOTO OK€aHy B BepecH1 1977
POKY.

opu3oHT | 0, M 10 20 30 50 100
naTa
| 12,46 | 12,45 | 12,31 | 12,25 8,57 5,63
2 12,33 112,30 | 12,22 | 12,08 9,70 5,50
3 12,17 12,17 112,15 | 11,98 9,20 5,58
4 11,04 | 11,83 11,82 | 11,7 10,86 5,39
5 11,99 | 11,96 | 11,87 | 11,8 10,84 5,40
6 12,20 12,18 12,12 | 12,02 | 10,21 5,26
7 12,07 [ 11,92 11,81 | 11,60 9,75 5,40
8 11,88 | 11,86 11,80 | 11,60 | 10,03 5,73
9 11,89 | 11,89 11,85 | 11,78 9,88 5,46
10 11,53 | 11,51 | 11,50 | 11,47 | 10,61 5,54
11 11,42 | 11,40 | 11,34 | 11,27 9,98 5,62
12 11,53 | 11,53 11,45 | 11,32 | 10,37 5,70
13 11,62 | 11,56 | 11,50 | 11,32 9,33 5,74
14 11,83 | 11,77 11,64 | 11,39 9,89 5,60
15 11,52 [ 11,42 11,28 | 11,04 9,45 5,96
16 11,60 | 11,50 11,30 | 11,16 9,30 5,80
17 11,80 | 11,56 11,45 | 11,30 9,20 5,70
18 11,65 | 11,60 | 11,59 | 11,32 9,01 5,45
19 11,74 | 11,64 | 11,60 | 11,50 9,34 5,42
20 11,64 | 11,56 | 11,38 | 11,16 9,74 5,26
21 11,58 | 11,48 | 11,27 | 11,17 9,05 5,60
22 11,62 | 11,57 11,34 | 11,04 9,03 5,53
23 12,02 12,00 11,96 | 11,60 8,73 5,41
24 11,94 11,93 11,98 | 11,78 9,71 5,57
25 12,03 112,00 11,94 | 11,87 | 10,46 5,74
26 11,83 | 11,83 11,82 | 11,78 | 10,98 5,89
27 11,79 | 11,78 | 11,76 | 11,74 | 11,40 6,03
28 11,72 | 11,71 | 11,69 | 11,66 | 11,03 5,90
29 11,61 | 11,60 11,59 | 11,57 | 11,09 6,08
30 11,59 | 11,59 11,56 | 11,52 | 10,95 5,94
31 11,56 | 11,54 11,54 | 11,51 | 11,26 6,03
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Bapiant 5

Temneparypa Boau B IliBHIUHINA YacTUHI ATJIIaHTUYHOTO OKeaHy B KOBTH1 1977
POKY.

opu3oHT | 0, M 10 20 30 50 100
naTa

1 11,53 | 11,51 [ 11,50 | 11,47 | 11,15 5,94
2 11,42 | 11,41 | 11,41 | 11,40 | 10,57 6,06
3 11,30 | 11,30 | 11,30 | 11,30 | 11,12 6,06
4 11,19 | 11,21 [ 11,21 | 11,19 | 11,00 6,01
5 11,27 | 11,29 [ 11,29 | 11,30 | 11,13 6,10
6 11,32 | 11,27 [ 11,31 | 11,33 | 11,30 6,34
7 11,18 | 11,19 | 11,20 | 11,19 | 10,98 6,23
8 11,24 | 11,25 [ 11,24 | 11,21 | 10,76 6,31
9 11,13 | 11,15 [ 11,15 11,14 | 10,95 6,20
10 11,10 | 11,13 | 11,13 | 11,14 | 10,88 6,09
11 10,76 | 10,72 | 10,79 | 10,50 | 10,72 6,46
12 10,63 | 10,62 | 10,65 | 10,67 | 10,67 6,93
13 10,57 | 10,57 | 10,57 | 10,57 | 10,55 7,13
14 10,48 | 10,51 | 10,52 | 10,52 | 10,48 6,29
15 10,43 | 10,45 | 10,46 | 10,47 | 10,43 6,58
16 10,20 | 10,20 | 10,20 | 10,20 | 10,13 6,34
17 10,27 | 10,28 | 10,28 | 10,25 | 10,20 6,24
18 10,05 | 10,06 | 10,05 | 10,05 | 10,02 6,32
19 10,15 | 10,16 | 10,16 | 10,13 | 10,09 6,57
20 9,95 10,04 | 10,04 | 10,04 | 9,52 7,60
21 9,89 9,90 | 9,88 | 9,80 9,85 7,17
22 9,93 9,95 | 9,94 | 9,99 9,90 6,51
23 9,96 9,96 | 9,96 | 9,94 9,92 6,49
24 9,87 9,87 | 9,87 | 9,87 9,88 6,37
25 9,78 9,78 | 9,79 | 9,79 9,74 6,51
26 9,44 9,46 | 9,47 | 9,47 9,48 6,89
27 9,50 9,50 | 9,50 | 9,50 9,50 7,11
28 9,38 9,38 | 9,38 | 9,30 9,38 7,32
29 9,40 9,41 | 9,41 | 9,40 9,40 6,84
30 9,35 9,37 | 9,37 | 9,37 9,20 6,57
31 9,29 9,28 | 9,28 | 9,27 9,24 7,02
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36ipHUK MeToauYHUX BKa31BOK
710 CaMOCTIHHOT poOOTH Ta BUKOHAHHS KOHTPOJIBHUX POOIT
3 TUCUUIUTIHU
“I'inpoJioTiuHi Ta MOPCHKI MPOTHO3U™

VYkianauai: n.reorp.H., mpod. [lakip3zanosa Xannerra PammaiBHa
K.reorp.H., goil. I'aBpumtok Paica Bonongumupisua

[lign. no apyky  ®Popmar [Namip npyk.
YmoBH.apyK.apk. Tupax  3am Ne

Opechkuii Jep>KkaBHUN €KOJIOTTYHUI YHIBEPCUTET
65016, m.Oneca, Byn JIbBiBChKa, 15

HaapykoBaHO 3 rOTOBOT'O OpUTiHAJ - MAKETY
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