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INEPEJIIK YMOBHUX ITIO3HAYEHb

3M-JI1 — 3micToBwHiA NekmiitHui Moxynb Nel

3M-JI2 — 3MiCTOBHH JICKIIHHUN MOTYJIb No2

3M-II1 — 3micToBH npakTUUHUM MOTYJb Nel

3M-I12- 3micToBUI NpakKTUIHUN MOYJIb Ne2

3M-KyP — 3micToBuil NpakTHYHUI MOJTYJIb 3 BUKOHAHHS KYPCOBO1 pOOOTH
03 - omiaka po6oTH 3100yBaya OCBITH 3a BCiMa 3MiICTOBUMH MOJTYJISIMU
OKP — or11iHKa 3aJ1iKOBOi KOHTPOJIbHOI pOOOTH

B — inTerpanpHa oriHka MoTOYHOT poOOTH 3100yBava OCBITH IO TUCIIUATLIIHI
€EKTC — €poneiicrka kKpenuTHO-TpaHC(PepHa crucTeMa

1. OIMAC HABYAJIBHOI JUCHUILITHA



Mema nasuanvnoi
oucyuniinu

dopMyBaHHsI 0a30BUX 3HaHb 3 ONTHKHU 1 CIIEKTPOCKOITIi aTMOC(hEPH 1 OKEaHy
1 TUCTaHIIIHHUX METOIB OCIIHPKCHHS Ta MOHITOPUHTY arMocdepu, MOPiB i
OKeaHiB, (hOpMyBaHHS JOCIITHUIILKUX HAaBHUYOK 1 3JJaTHOCTI 3aCTOCOBYBATH
3HAHHS Ha TIPAKTHIIL.

Komnemenmnocmi,
AKI NOGUHHI Oymu
Habymi abo
Ppo3eunymi

K11 3parHicTh aHamizy Ta BUSBJICHHS KOMIUICKCY TOJOBHUX MpoOJeM y
MEBHIA Talmy3i cy4acHOi ()i3MKK Ta, 30KpeMa, ONTHKH Ta CIEKTPOCKOIIii
aToMiB, OaraTto3apsIHHX 10HIB, MOJICKYJSAPHUX, KBAHTOBHX, JIA3epPHUX
CHCTEM, TBEPJIOTO TiJIa, a TAKOK aTMOC(EpH Ta OKeaHy,

31aTHICT, PO3BUTKY HOBUX Ta YAOCKOHAJIECHHS ICHYIOYMX METOJIIB OIHCY
ONTUYHUX Ta CIEKTPOCKOMIYHMX BIACTUBOCTEH TBEPAMX TUT HA OCHOBI
METOIB KBAaHTOBOI MeEXaHIKM, KBAHTOBOI XIMii TBEpIOTO Tijla, a TaKOX
METO/IIB PENIATUBICTCHKOI KBAHTOBOT TEOPil.

K12 3partnicte cTBOproBaTH (i3uyHi, MaTeMaTU4Hi 1 KOMI'IOTEPHI MOJENi B
ONTHUIIl Ta CHEKTPOCKOIIi (I3UYHUX CHCTEM i3 peamizaiielo ePeKTUBHUX
QITOTUMIB Ta CIEIia1i30BaHOT0 IPOrPaMHOT0 3a0e3MeUeHHS.

3naTHICTh OTpUMYyBaTH HOBI (yHIaMEHTalbHI 3HAHHS B ONTHIL Ta
CHEKTPOCKOMIi aTOMiB, MOJIEKYJ, TBEpJAUX TiJ, Ja3€PHUX CUCTEM, TBEPIUX
TiJI, @ TAKOXK reoi3nyamnx cucteM (atMochepH Ta OKeaHy).

Ilpozpammni
pe3yromamu
HABUAHHA

P111 YMiHHS NPOBOAMTH JOCIIKEHHS 3 ONTHKH Ta CIIEKTPOCKOIIii aTOMiB,
Oararo3apsIHUX 10OHIB, MOJIEKYJSPHUX, KBAHTOBHX, JIA3€PHUX CHCTEM,
TBEPAOrO TiNa, a TaKoX arMochepu Ta OKEaHy B KOHTEKCTI 1CHYIOYHX
TEOpiii, pOOWUTH apryMEHTOBAaHI BHCHOBKM (BKIIFOUAIOYU OI[IHIOBAHHS
CTYIIE€HSI HEBU3HAYEHOCT1) Ta MPOIMO3ULIi MIOA0 MOJANBIINX JTOCIIKEHb.
P112 YMiHHA BUKOPHCTOBYBAaTH CydacHi abo po3poOIrOBaTH HOBI MiAXOIU
pO3paxyHKy (GyHIaMEHTAIbHUX XapaKTepUCTHK, 30KpeMa, Ha OCHOBI
METO/IIB KBAHTOBOI MEXaHIKH, €JICKTPOJUHAMIKH, CIEKTPOHIKK B OITHIIl Ta
CIIEKTPOCKOMIT aTOMiB, MOJIEKYJI, TBEPAUX TLI, Ja3epHUX CUCTEM, TBEPIUX
T1J, @ TAaKOXK reoi3nyHUX cucTeM (aTMochepu Ta OKeaHy)

P121 YmMminHA cTBOproBaTH (i3W4HI, MaTEeMAaTUYHI 1 KOMI'IOTEPHI MOJENi B
ONTHII Ta CIEKTPOCKOIIT aTOMIB, MOJIEKYJI, TBEPAUX TiJ, JIA3EPHUX CHUCTEM,
TBEpAMX TN, a TakoX reodismyHux cucrem (aTMochepu Ta OKeaHy),
MEepeBIpATH 1X aJeKBATHICTh, JOCHIKYBATH 1X JUIsl OTPUMAaHHS HOBHX
BHUCHOBKIB Ta NOIVIMOJNEHHS pPO3YMiHHS (yHIAMEHTAIbHUX IMPOLECIB I
(b13U4HIN cCUCTEMI, aHaTI3yBaTH OOMEKEHHS

P122 VYwMmiHHS [JOCATHEHHsS BIAMOBIMHUX 3HAaHb 3 BUKOPHUCTAaHHSIM
e(heKTUBHUX, Yy TOMY UYHCIl, HOBHUX  METOJIB, MOJEJEH, allfOpUTMIiB
BU3HAUeHHs (I3WYHMX (ONTUYHUX Ta CHEKTPOCKOIMIYHUX) XapaKTEPUCTHK
aTOMIB, MOJIEKYJI, TBEpJUX TN, JJA3€PHUX CHUCTEM, TBEPAUX TUI, a TaKOX
reopizUYHUX CHCTeM (aTMocdepu Ta OKeaHy), OOpOOKH pe3ynbTaTiB
YHCEIbHUX Ta HATYPHUX €KCIICPUMEHTIB.

basoei 3nanns

CydacHHWI amapaT ONTHUKH Ta CIEKTPOCKOMii aTMocdepu Ta OKeaHy , HOBI
METOJTH OIHCY CHEPTCTHYHUX Ta CIICKTPOCKOIIYHUX XapaKTEPUCTUK Ha OCHOBI
METO/IB KBAHTOBO1 MEXaHIKH Ta KBAHTOBOI TEODii.

Ba3zoei eminna

MOSICHIOBATH (PI3WUHI SIBUIIA 1 POIIECH, IO JISKATh B OCHOBI METO/[IB ONITHKHU
Ta CIEKTpOocKomii artMocdepr Ta OKeaHy, BUKOPHCTOBYBaTH CydyacHi abo
pO3pOOTIOBAaTH HOBI MIJAXOAM, 30KpeMa, Ha OCHOBI METOAIB KBaHTOBOL
MEXaHIKH, eNeKTPOJUWHAMIKM, KBAaHTOBOi XiMmii, a TakKoX METOMdIB
PENATUBICTCHKOI KBAaHTOBOI TeOpil TOWIO JO  ONWUCY EHEPreTHYHHUX Ta
CIIEKTPOCKOIIYHUX XapaKTePUCTHK aTMOCHEPH Ta OKEaHy.

ba3zoei nasuuxku

BOJIOJIIHHS METOAAMHU TOIIYKY iHQopMallii [uis BU3HAYCHHsSI ONTHYHUX Ta




CIEKTPOCKOIIYHUX TapamMeTpiB aTMochepu Ta OKeaHy, a TaKoX BHOOpY
ONTHUMAJIbHUX 3acO0iB sl X  EeKCIePHMEHTAIBHOTO  BUMIPIOBAHHS;
NPaKTUYHUMU HaBUYKAaMH MPOBEIEHHS CIEKTPOCKOMIYHUX BHUMIPIOBaHb 1
0OpOOKHM 1X pe3yJIbTaTiB.

Iloé’a3zani Hemae
cunadycu
Ilonepeons OO6uHNCTIOBATBHI METOM ONTHUKH Ta TUHAMIKM KBAaHTOBHUX Ta JA3€PHUX CUCTEM
oucuyuniina
Hacmynna .
. HayxoBo-niegaroriyia npakTuka
oucuyuniina

Kinvkicmo 2o0un

nexiii — 30 roj., mpakTU4HI 3aHATTS — 45 T0/1., camocTiiiHa poboTa — 75 ro.




2. MIPOT'PAMA HABYAJIbHOI JTUCHUILJITHUA

2.1. Jlekuiiinuii MOayJIb

Kon

KinpkicTs roguu

Ha3Bu 3MiCTOBHMX MOJIYJIIB Ta MEPETIK TeM JCKIIHHUX 3aHATh

Aynu-
TOPHI

Camocr.
pobota

3M-JI1

MoJiekyJsipHa crneKkTpockomia i armocdepHi pagianiiini nmpounecu.
IlommpenHsi BUNPOMiHIOBAHHS B atMocgepi i okeani. dociaimxenns
aTMocepn i okeaHy ONTHYHMMHM MeTogamMu. JlazepHe Ta aKycTHYHe
30HAyBaHHsA aTMoc(epu. OnNTHKA i cieKTpocKomis Tponocdepu.

14

14

J1.1

MouteKkyJIsipHa CIIeKTpOcKoItis aTMocdepHux rasie. [lormuHanus pamiaiii B
aTMocepi 1 okeani. Pamiamiiini nporecu 1 mpobiemu kimimary. Mogeni i
0a3u JaHuX NI 3a/1a4 ONTHKY 1 (i3uKH aTMochepH.

Jd1.2

[TommpeHHs XBUIb B BHITJAKOBO-HEOAHOPIIHUX CEPEeAOBHUIAX. ATAaNTHBHA
orntuka. HeminiiiHi eekTy mpu MOMMpPEeHHI XBWIb B atMocdepi i BOAHUX|
CepeOBHUINAX.

J1.3

baratopa3oBe po3scitoBanHsa. OntuyHuil 3B's130K. [lepenecenHs 1 06poOkal
300paxkeHb.  OIllHKa  JOCTOBIPHOCTI ~ METPOJIOTIYHHUX  BHUMIPIOBAHb.
[TpukiaaHi TUTaHHS 3aCTOCYBAaHHS ONTHYHUX CHCTEM 1 JIa3epiB.

JI1.4

OnTuaHi 1 MiKpo(i3WYHI BJIACTUBOCTI aTMOC(HEPHOTO aepo30yro 1
CyCIIeH31# y BOAHMX cepeqoBHIlax. ExeMeHTHHI 1 1I0HHUH CKIIaj TIOMIIIOK
B npuzeMHoMy mapi armocdepu. IlepeHecenHss 1 TpaHchopmaris
AepO30JIbHUX 1 Ta30BUX KOMIIOHEHT B aTMOcdepi.

J1.5

UlazepHe Ta akyctuuHe 30HAYBaHHA aTtMocdepu. ONTHUKO-EIEKTPOHH]
KOMIUIEKCH JUIsl 3aJ]a4 ONTUKU 1 (Pi3uku atMochepr. MOHITOPUHT BOIHHUX
00'€KTiB 32 TaHUMU JAUCTAHI[IHOTO 30HyBaHHS.

J1.6

JliarHOCTMKa  POCIMHHMX  OlocucteM 1 OIOJOTIYHHUX  OO'€KTIB.
MOHITOPUHTOBI CHUCTEMH JJIsl BUBUEHHS aTMOC(hEpH 1 OKeaHy.

J1.7

CtpykTypa 1 JuHaMika npu3emHoi atmocdepu. unamika atmochepu i
KJIiMaT A31aTChKOTO perioHy. Pe3ynbTaTH MOHITOPHHTY Tpomocdepu 3a)
NMaHUMH OOpOOKM BUMIPIOBaHb 3a JOMOMOTOI0 ['ToOanbHUX HaBiraiiHUX
CYITyTHUKOBUX CHCTEM.

3M-JI2

Pagiogisuyni i onTmuyHi Meroam aiarHocTHKH atMmochepn 3emui i
miacTWIbHOI moBepxHi. OnNTHKAa 1 CHEKTPOCKOMisA cepeIHbOI Ta)
BepXHbOI aTrmocepu. PiBHSIHHS mnepeHOCY BHIPOMIHIOBAHHSA B
HEeOJHOPiIHNX cepegoBHINaX. TeopeTHuyHi AacmeKkTH NOIIMPEHHS
COHAYHOI0 BHMIIPOMIHIOBAHHA B aTMocdepi i BOJHOMY cepeIOBHII.
EjieMeHTH ONITUKYU OKeaHy.

16

16

J12.1

PaniodiznyHi 1 ONTHYHI METOAM [IarHOCTUKKM aTtMocdepu 3emui 1
MiICTUILHOT — MOBepxHi.  MojenioBaHHSs  aTMOCEpHHX  SIBUII 3
BHUKOPHUCTAHHIM IHTEPAKTHUBHUX Kaprorpadiuamx cepsiciB. [Iporros 3miH
KJIiMary.




KinekicTs roguu

Kon Ha3Bu 3MICTOBHMX MOJYJIIB Ta ME€PENIK T€M JEKLIHHUX 3aHATH Ayxu- |Camocr.
TOpHI | poboTa

JI2.2 |CtpykTypa i AMHaMiKa cepeaHbOoi 1 BepXHboi aTMocdepu. PizuuHi npouecy| 2 2
i sBuma B TepMocdepi 1 ioHOChepi 3emui. KiimaTosmoriuni JoCimKeHHS]
BepxHBOi aTMochepu. Bzaemo3s's30k mporeciB B Jitochepi, atmocdepi,
ioHocdepi, marnitochepi 1 Ha Conne. PO3BUTOK MeETOAIB ONTHYHOTO
MOHITOPUHTY  BEepXHbOI  arMocdepu. BuxopucranHs  rI00aTbHHX
HaBITalItHUX CYITyTHUKOBUX CHUCTEM JUISI PO3BUTKY €MIIPUYHKX 1 (PI3UUHUX|
MOJCIIECH.

JI2.3 |®i3uuHMil  3MICT  pIBHSHHS  TEPEHECEHHS  BHUIPOMIHIOBaHHS i 2 2
cepeloBHUINa, sIKe poscitoe. HecramionapHe piBHSHHA TEPEHECCHHS]
BunpoMmiHioBaHHS. CTpori MeTOAM pPO3B’S3aHHS PIBHSAHHA IIEPEHOCY
BUIIPOMIHIOBaHHSI.

JI2.4 [Inocko-napanenbHe cepenoBuine. J[BoxmorokoBe HaOmwkeHHs. Teopema 2 2
B3aeMHOCTI. DyHKIia ['pina. KBa3ziogHokpaTHE 1 MaJOKyTOBE HAOJIMKCHHS
[PO3B’SI3aHHS PIBHSIHHA IEPEHOCY BUITPOMIHIOBAHHS.

JI2.5 |AtMocdepHuii aeposonb. COHSYHE BHUIPOMIHIOBAHHS Ha BEpXHIA Mexi 2 2
aTMocepr 1 Ha MOBEepxHI Mops. Posmoain sickpaBocTi 1 Mojspu3alii
NIEHHOTO Heba /y1st 6e3XMapHOoi Ta XMapHOi atMocdepHu.

JI2.6 [KyroBuii po3momin MiABOMHOI SCKPaBOCTI 1 #Horo 3MiHa 3 mIHMOWHOM. 2 2
CriekTpajabHUN PO3MOILT MiABOAHOIO ONPOMIHEHHS Ha Pi3HUX INTMOMHAX.

JI2.7 |OcHOBHI  mpolecd, IO  BHU3HAYAIOTh  IOUIMPEHHS  CBITOBOro| 2 2
BUTIPOMIHIOBAaHHS B MOPCHKOMY CEpEIOBHINI. XapaKTEPUCTHKH ONTHYHHX
BJIAaCTUBOCTEN MOPCHKOi BoAH. 3akoH byrepa. XapakTepuCTUKH IiJIBOITHOTO
CBITJIOBOT'O TOJISL.

JI2.8 |CnexTpanbHi XapaKTEPUCTHUKH BUCXIJTHOTO IOTOKY BHUIPOMIHIOBAHHS. 2 2
Mopnenb po3cioBaHHS 1 TOIJIMHAHHS CBITJIA MOPCBKOIO  BOJIOHO.
OxeanorpadiuHi Jigapu. 3aCTOCYBaHHS Ji1apiB, IUCTAHLINHI BU3HAYEHHS
XapaKTePUCTHUK MOPCHKOi BOJM 1 IX BEPTUKAIBHUX MpoduIiB, Ja3epHa
ObaTtumeTpis.

Paszom: 30 30

Koncynpranii npoBoauts npodecop I'mymkoB O.B. mononexninka 3 15.00 no 17.00 B ayn. 407,
MOXJIUBl OH-JIaWH KOHCynbTamii 4epe3 Skype abo Wiber; s y3ro/pkeHHs dYacy OH-JIalH
KOHCYJIbTAIIl CIiJ| HaJiCIaTH 3alUT Ha eJIEeKTPOHHY momty Bukiagada: glushkovav@gmail.com,
math@odeku.edu.ua
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2.2. lIpakTHYHUI MOYJIb

KinepkicTs rogun

Kon Ha3Bu 3MiCTOBHUX MOJIYJIIB Ta NEPENiK TEM NPAKTUYHUX 3aHATh Ayxu- |Camocr.
TOpHI | poO.
3M-II1 MoJieky/sipHa cHeKTpockomisa i aTMocdepni paagianiiini npouecn.| 22 12
IlommpenHss BUNpPOMiHIOBaHHSI B arMocgepi i oxeani. locaimkeHHs
aTMocdepn i okeaHy ONTHYHUMH MeToAamu. JlazepHe Ta aKycTHYHe
30HAYBaHHS aTMoc(epu. OnTUKA i cCIeKTPOcKoIis Tponocdepu.

I11.1 MonekynsapHa crekTpockoris atMochepHux rasiB. Ilornmuuanns pamiamii B 2 1
aTMoc(epi 1 okeaHi.

I11.2 |Pamianiiini mpormecu 1 mpobiemu kiimary. Mogem 1 6a3u nmaHux mis 3ama4 2 1
onTHKY 1 (pi3uku aTMochepu.

I11.3 [[lommpeHHs XBWIb B BUIAJKOBO-HEOJHOPIIHUX CepelOBUINAX. AJanTuBHa 2 1
ontuka. HenmiuHiiiHi edexkTn mpu mMommMpeHHi XBWIb B aTMOcdepi i BOJAHHX|
Cepe/1oBUILAX.

[11.4 |baraTtopa3zoBe po3scitoBanHa. OntuyHuil 3B's30K. IlepenecenHs i 06podka 2 1
300paKeHb.

I11.5 |(Ominka AOCTOBIPHOCTI METPOJIOTIYHMX BHUMIprOBaHb. [IpukmanHi nuraHHs 2 1
3aCTOCYBaHHS ONITUYHUX CHUCTEM 1 JIa3epiB.

[11.6 Ontuyni i Mikpo]i3HMUHI BIACTHBOCTI aTMOC(EPHOTO aepo30JIto i Cycnensii| 2 1
Y BOJAHUX CE€PEOBUIIAX.

I11.7 |[EnemeHTHHH 1 10HHUH CKJIaJ AOMIIIOK B NMPHU3EMHOMY LIapi aTMocdepu. 2 1
Ilepenecenns 1 TpaHcdopmalliss aepo30JIbHUX 1 Ta30BUX KOMIIOHEHT B
aTMocdepi.

I11.8 |lazepHe Ta akycTMyHe 30HAyBaHHsA artMmochepu. ONTHKO-ENEeKTPOHHI 2 2
KOMIUIEKCH Ui 337a4y ONTHKHU 1 (i3uku arMochepu. MOHITOPUHT BOJHUX|
00'€KTIB 32 TAHUMU JAUCTAHI[ITHOTO 30HyBaHHS.

I11.9 JliarHocTHKa POCIMHHUX OiocucTeM 1 6i0J0riYHUX 00'€KTiB. MOHITOpUHIOB] 2 1
CHICTEMH TSI BUBYCHHS aTMOC(EpH 1 OKeaHy.

[11.10 |Ctpykrypa i muHamika mpu3emMHOi atMmocdepu. JlmHamika atmocdepu if 2 1
KJ1iMaT A31aTCHKOTO PETIOHY.

I11.11 |Pe3ynbTaTH MOHITOPHHTY Tponochepu 3a JaHUMH OOpOoOKM BHMIpIOBaHb 33 2 1
nornomMororo ['106anbHNUX HaBIralIMHUX CYMYTHUKOBUX CHCTEM.

3M-I12 Pagio¢iznuni i onTuuni Meroam pgiarHocTuxku atmochepm 33emuai i 23 13

MiACTUIBHOI MOBepXHi. ONTHKA I CNIEKTPOCKOIIA CepeIHbOI TAa BEPXHbO]
atMocepn. PIBHAHHA mNepeHOCY BHIPOMiHIOBAaHHSI B HEOJHOPIAHHX
cepenoBumax. TeopeTMYHi  acmekTH  MOUIMPEHHA  COHSIYHOIO
BHIIPOMIHIOBAHHSI B aTtMmoc¢epi i BoaHomy cepenoBumi. EjgemeHnTn

ONTHKH OKEaHy.




KinekicTs roguu

Kon Ha3Bu 3MICTOBHHX MOJYJIiB Ta MEPETIK TEM MPAKTUIHUX 3aHATh Aymu- |Camocr.
TOpHI | poO.
[12.1 |Pamiodi3uyHi 1 ONTHYHI METOAM JiarHOCTUKKM atmochepu 3Bemmi 1 2 2

MiICTUIBHOT ~ TOBEpXHi.  MonemoBaHHS ~ aTMOC(EpHHX  SIBHI] 3
BUKOPHUCTAaHHAM I1HTEPAKTUBHUX KaprorpadiunHux cepsiciB. IIporHo3 3miH
KJIIMaTy.

[12.2 (Ctpykrtypa i fMHaMiKa cepeaHboi 1 BepXxHboi atmochepu. Di3uuni npouecu 1| 2 1
sBHIIa B TepMocdepi 1 ioHOChepi 3emi.

[12.3 |[KmimaronoriuHi  JOCHiIKEHHS BepxHbOi armocdepu. Bzaemosm'sizox 2 1
rporieciB B iTocdepi, atMmochepi, ioHocdepi, marHiTochepi 1 Ha CoHlre.

[12.4 |PO3BUTOK METOAIB ONTHYHOTO MOHITOPUHTY BEpxHBOI armocdepu. 2 1
BukopucTanHs T100aJbHUX HABITAllIMHAX CYMyTHHKOBHX CHCTEM JUIS
[PO3BHUTKY €MIIIPUYHHX 1 (DI3UIHUX MOJICIICH.

[12.5 |®i3uuHuii 3MiCT PiBHSHHS NEPEHECEHHS! BUIPOMIHIOBAHHS Ul CEpelOBHUINA, 2 1
sike po3ciroe. HecramioHapHe piBHSHHS TEpPEHECEHHS BHIIPOMiHIOBAHHS.
CTpori MeToau pO3B’s3aHHS PIBHSHHS MIEPEHOCY BUIIPOMIHIOBAHHSI.

[12.6 [[Imocko-mapanenbHe cepenoBumie. /IBoxmorokoBe HaOmwkeHHs. Teopema 2 1
B3aeMHOCTI. DyHKIia ['pina. KBaziogHokpaTHE 1 MaJIOKyTOBE HaOIMKEHHS
[PO3B’SI3aHHS PIBHSHHS NIEPEHOCY BUIIPOMIHIOBaHHS.

[12.7 |At™mocdepnmii aepo3ons. CoOHSYHE BUNPOMIHIOBAaHHS Ha BEpXHIH Mexi 2 1
aTMoc(epH 1 Ha MoBepxHi Mopsi. Po3moain sickpaBocTi 1 mosisipu3aiiii JEHHOTo
Heba st 0e3XMapHOi Ta XMapHOi aTMochepu.

[12.8 |KyroBuit po3momin miABOAHOI SICKpaBOCTI 1 HOro 3MiHAa 3 TIMOWHOMO. 2 1
CriekTpaibHUI PO3MO/LT M1IBOJHOIO OIPOMIHEHHSI Ha PI3HUX INIHMOMHAX.

[12.9 |OcHOBHI mporiecH, 0 BU3HAYAIOTH MOMIMPEHHS CBITOBOTO BHIIPOMIHIOBaHHS| 3 2
B MOPCBKOMY CEpElOBHILI. XapaKTepUCTUKU ONTUYHMX BIACTUBOCTEH
MoOpcbkoi Boju. 3akoH byrepa. XapakTepuUCTHKH MIJBOJHOIO CBITJIOBOIO

MOJIs.
[12.10 |CnektpayibHi XapaKTEPUCTHKH BUCXITHOTO TIOTOKY BHIPOMIHIOBaHHA.| 2 1
Mosienb po3citoBaHHsI 1 MOTJIMHAHHSI CBITIIAa MOPCHKOIO BOJIOIO.
[12.11 |Okeanorpadiyni dinapu. 3acTOCyBaHHs JiapiB, AUCTaHIIMHI BU3HAUYCHHS 2 1
XapaKTepUCTHUK MOPCHKOi BOJAM 1 iX BEPTUKAIbHUX MpOQiIiB, Ja3epHa
Obatumerpis.
3M-KyP| Kypcosa poGora - 15
IlinroToBKa /10 3a71iK0BOi podoTH - 5
Pasom: 45 45

Koncynpranii npoBoauts npodecop I'mymkoB O.B. mononeninka 3 15.00 no 17.00 B aya. 407,
MOXJIMBI OH-JaiH KOHCynbTalii veped Skype abo Wiber; mis y3rojkeHHs Yacy OH-JalH
KOHCYJIbTAIlIfl CNiJ] HaJIiCIaTH 3alUT Ha eJEeKTPOHHY mMmomTy Bukiaamada: glushkovav@gmail.com,
math@odeku.edu.ua
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2.3. Camocriiina podora

Kon

Y3aranpHEHi JaHi Mo BCIX 3MICTOBHX MOJYJISX
PO 3aBJIaHHS Ha CAMOCTIHHY poOOTYy

Kinbxicte
COIUH

Crpok
IPOBEICHHS

3M-JI1

+ CaMOmiroTOBKa J10 JIEKIIH, OMpAIfOBaHHS TEOPETHYHOTO
Marepialy 3a KOHCIIEKTaMH JICKIIH 1 pEeKOMEHIOBaHHUMH
HaBYAJIBHUMHU TOCIOHMKaMH, MOHOTrpadiyHii HaBYaNbHIN
JiTepatypi, BKIOYAarO4YM 1HGOpMAIiiiHI 3araibHOOCBITHI
pecypeu,

* BukoHaHHs 3aBJaHb Ha CaMOCTIHY poOOTYy, MiArOTOBKa
JI0 YCHOT'O OTMUTYBaHHs 400 TECTYBaHHS;

* CamocTiiiHe BUBYEHHS 3 PEKOMEHJIOBAHOTO IEPEIiKy
JOJTATKOBUX TEOPETUYHHX THTAaHb, HEPO3IVIIHYTHX Ha
JIEKIIIAX,

* BukoHaHHS 3alpOIIOHOBAHUX BHKJIAJA4eM JOJATKOBHX
3aBJlaHb Ha CaMOCTIHHY pOoOOTYy 3 METOIO MOTJMOJICHHS Ta
3aKpIIUICHHS] 3HaHb, PO3BUTKY AaHAIITUYHHX HABUYOK 3
po0JieMaTUKH HAaBYAIIbHOT TUCLUTUTIHH.

e [ligroToBKa 10 MOIYNBbHOI KOHTPOJBHOI  POOOTH
(000B’s13K0BA)

3

1-7
TYKHIL

3M-JI12

« CaMOmiArOTOBKA 70 JIEKIIiH, OMpaIfoBaHHs TE€OPETUIHOTO
MaTepiaay 3a KOHCIIEKTaMH JICKI[IH 1 PEKOMEHIOBAHHMH
HaBYaJIbHUMU TMOCIOHMKaMHU, MOHoOrpadiuHii HaBYAIbHIN
JiTepatypi, BKIIOYarOuHM iH(OpMaIiiHI 3araibHOOCBITHI
pecypen;

* BukoHaHHs 3aBJaHb Ha CaMOCTIHHY poOOTY, MiATOTOBKa
JI0 YCHOT'O ONUTYBaHHS;

* CamocTiliHE BUBYEHHS 3 PEKOMEHJOBAHOTO IEPEIIIKY
JOJTATKOBUX TEOPETUYHHMX THTAaHb, HEPO3INISSHYTHX Ha
JICKIIIAX,

* BukoHaHHs 3alpONOHOBAHUX BHKJIAJa4eM JOJATKOBUX
3aBJaHb Ha CaMOCTIHHY poOOTYy 3 METOIO MOTJIUOJICHHS Ta
3aKpiMJIeHHs] 3HaHb, PO3BUTKY AaHAIITUYHMX HABUYOK 3
MpoOJeMaTHKN HABYAIBHOI TUCIIUATITIHU.

e [ligroToBKa /10 MOJIYJIBHOI KOHTPOJBHOI  poOOTH
(000B’s13K0Ba)

8-15

TUKHIL

3M-II1

e CamomiroToBKa 10 MPAaKTUYHUX 3aHSATh, MOBTOPEHHS
paHile BUBUEHOTO TEOPETUIHOTO MaTepiany;

* BukoHaHHs 3aB/1aHbh Ha CAMOCTIMHY poOOTY, Y TOMY YHCIIi
PO3B’sI3yBaHHS OKpEMHUX 3a/ad 1 MPHUKIAJIB, TPOBEICHHSI
TUTIOBUX pO3paxyHKiB 3a JaHWMH, OTPUMaHUMH Ha
OPAKTUYHUX  3aHATTAX, MIATOTOBKAa 10  Mpe3eHTamii
pe3yJIbTaTIB;

» IligroToBka 1O YCHOTO ONUTYBaHHS a0O TECTyBaHHS,
HepeBipku  MPAKTUYHUX poOIT 'y ¢opMmaTli B3aEMHOrO
OLIIHIOBAaHHS Ta OOIPYHTOBAaHUX BUCHOBKIB;

* Po3B’s3yBaHHS JOAATKOBUX 3aJady 32 TEMATHUKOIO
MPAKTUYHUX 3aHSTh.

e [linroToBKa /0 MOIYNBHOI KOHTPOJBHOI  POOOTH
(000B’s13K0Ba)

1-7

THKHI




Kon VY3aranbHeHi JjaHi 0 BCIX 3MICTOBHX MOZIYJISIX KinbkicTb Crpok

PO 3aBJIaHHS HAa CAMOCTIHHY po0OoTy TOJIMH MIPOBEICHHS
3M-I12 | « CamomiAroToBKa A0 MNPaKTHYHUX 3aHSATh, MOBTOPEHHS 2 8-15
paHilie BUBUEHOTO TEOPETUYHOTO MaTepiany; THXKHI
* BukoHaHHS 3aBJjaHb Ha CAaMOCTIHHY po0OOTY, y TOMY YHUCIi
PO3B’s3yBaHHS OKPEMHUX 3ajad 1 MPHUKIAIIB, MPOBEIACHHS 2

TUIOBUX pO3PaxyHKiB 3a JaHUMH, OTPUMaHUMH Ha
NPaKTUYHUX  3aHATTAX, IIATOTOBKA JIO  Tpe3eHTaIlii
pe3yJbTaTiB;

» IlizroToBKka 1O YCHOTO ONUTYBaHHS a0 TECTyBaHHS, 2
mepeBipkd MPAKTUYHUX poOIT y Qopmari  B3aemHOro
OIlIHIOBaHHS Ta OOTPYHTOBAHUX BHCHOBKIB;

* Po3B’s3yBaHHS JOJAaTKOBHX 3a/ad 33 TEMAaTUKOIO 2

MPaKTUYHUX 3aHATh.

e [lizroToBKa [0 MOIYNIBbHOI KOHTPOJBHOI  POOOTH 5

(000B’s13K0BA)
3M-KyP| ¢ BuxonanHs eramiB KypcoBOi (IOCIiTHUIBKOI) poOOTH 10 2-12 twxHi

3TIIHO 3aBAaHHS, BUIAHOIO BUKJIAIAuYEM;

* [linroToBKa 70 3aXUCTY KypcoBOi poOOTH. 5 13-14 twxHi

OKP * [ligroToBKa /10 3a1iKOBOi KOHTPOJILHOI POOOTH. 5 15 tTuxneHs

Paszom: 75

3. PEKOMEHJIAIIT 1O CAMOCTIMHOI POBOTHU ACHIIPAHTIB

3.1. IloByaHusn

CamocriitHa poO0OTa € OCHOBHUM 3aCO00M 3aCBOEHHS 3/100yBaueM BHUIIO1 OCBITH HABYAJIBLHOTO
Mmarepiany JucuuIuIiHg «ONTHKA 1 CIEKTPOCKOMis aTMoc(hepH Ta OKeaHy» B 11032 ayJUTOPHUIL yac, 110
pErIaMeHTY€EThCSl HABYAIIbHUM TIITAHOM.

bazosa (0606 ’a3x06a) camocmitina poboma acuipaHTa BKIIIOYAE:

* CaMOIIIATOTOBKY 10 JIKIIHHAX Ta MPAKTUYHUX 3aHSTh;

* ONpAIlfOBAaHHs HOBOT'O Ta OBTOPEHHS paHillle BABUEHOI'O TEOPETUYHOTO MaTepiaiy;

* BUKOHAHHS 3aBJaHb Ha CaMOCTIHHY poOOTYy: MiAr0oTOBKa iH(GOpMaIiHHOrO MOBIAOMJIEHHS B
YCHIA Ta MUCBMOBIN (QOpMI, CKJIaZJaHHS OMOPHOTO KOHCIEKTY, TpadiuHe NMpeiCTaBlIeHHs MaTepianry
(ckaaHHs CXeM, PUCYHKIB, TpadikiB, aiarpaM), CKJIaJlaHHs TECTIB Ta €TaJOHHUX BIAMOBIIEH 10 HUX,
CTBOPEHHSI MaTepialliB Mpe3eHTallill, IPOBEJCHHS TUIIOBUX PO3PAaxXyHKIB 3a JaHUMH, OTPUMAaHUMH Ha
NPaKTUYHHUX 3aHATTSX;

* MIZITOTOBKY JI0 YCHOTO OMHUTYBaHHS a00 TeCTYBaHHS;

* BUKOHAHHS KYpPCOBOi1 pOoOOTH Ta MiATOTOBKY [0 11 3aXUCTY;

* MIZITOTOBKY JI0 3aJIIKOBOi KOHTPOJIBHOI pOOOTH.

Jlooamkosa camocmitina poboma cHpsiMOBaHa Ha NOMIHMOJEHHS Ta 3aKpIIJICHHS 3HaHb
3100yBayiB OCBITH, PO3BUTOK iX aHAJTITMYHMX HABHUYOK 3 MPOOJIEMATHKU HABYAJIbHOI TUCIMILIIHH.
HeBuueprnuuii nepesik 3axo/11B MOXKe BKJIIOUATH:

* caMOCTiiHE BUBYEHHS 3 PEKOMEHJOBAHOI'O MEpPEeTiKy I0JAaTKOBHX TEOPETUYHHMX IHTaHb,
HEPO3TIITHYTUX Ha JIEKITisIX;

* PO3B’sI3yBaHH JI0JJATKOBUX 3a/1a4 32 TEMATUKOIO MPAKTUYHUX 3aHSATh;

* BUKOHAHHS TBOPYUX aHATITUYHO-PO3PAXyHKOBHX POOIT;

* aHaJII3 HAyKOBOI IMyOJIiKaIlii 3a BU3HAYCHOIO BUKJIaJaueM TEMOIO;

* aHAJII3 HAyKOBHUX MaTepiaiiB MO 3aJaHiid TeMi 31 CKJIaIaHHSIM CXEM Ta MOJIeIeH Ha MiJacTaBi
OTPUMAaHUX PE3yJIbTaTIB;



* OrNIMOJICHUI aHalli3 HayKOBO-METOJMYHOI JIiTepaTypu (MIATOTOBKA PEIEH31M, aHOTaIlli Ha
CTaTTIO 200 MOCIOHUK, CKJIaJaHHs aHOTOBAHOTO CIMCKY CTAaTeH i3 BIAMOBIAHUX >KypHANIB MO raimysi
3HaHb, CKJIAJIAHHSA TJIOCapisl M0 KOHKPETHIN TeMi, aHAITHYHHUIA 3BIT 3 MOOYI0BHM HAYKOBOI T1ITOTE3H 3a
00paHoI0 acIipaHTOM TEMATHKOIO JTOCIIHKCHHS Ta 1H.);

* IOINYK JIOJATKOBUX MarepialiiB, siki MOXKYTh OyTH BHKOPHCTaHi JIJIsl HAIMCAHHS KypPCOBOI
(mocaimHUIBKOT) pOOOTH.

CamocriiiHa poOoTa HaJ 3aCBOEHHSIM HABYAJIBHOTO Marepialy 3 JAHCHUIUIIHU MOXE
BUKOHYBaTHCs y Oi0mioreni, ynTanbHUX 3aiax 0i0miorekn OJeChbKOro JAEp:KaBHOTO EKOJIOTIYHOTO
YHIBEpCUTETY, HAaBYAJIbHUX KaOiHeTaX, KOMIT IOTEPHUX KJacax, Y JOMAIHIX yMOBaX, y TOMY YHCII 3
BUKOPUCTAHHSM TEXHOJIOTIM JUCTAHI[IHHOTO HABYaHHS Ta iHTEpHET pecypciB. [lepenik HaBYAILHO-
METOJMYHHUX MaTrepialgiB pa3oM 3 PEKOMEHJIOBAHOIO HAyKOBOIO Ta (axOBOK MOHOTrpadiyHO i
MEPIOUYHOI0 JITepaTypor0, HEOOXITHUI JJsi 3a0e3Me4YeHHS CaMOCTIMHOI pPOOOTH acHipaHTiB,
HaBEJICHO Yy MyHKTI 5. 3100yBayd OCBITH B X0/l CAMOCTIMHOI pOOOTH MOXKE:

* CAaMOCTIITHO BU3HAYaTH PiBEHb (ITTMOMHY) OMPAIOBAHHS 3MICTY MaTepiaiy;

* CAaMOCTIIHO OIPalbOBYBATH JIOJIATKOBI TEMH 1 TUTAHHS;

* IPONIOHYBATH CBOI BapiaHTH OpraHizaiiitHux GpopM camocTiiftHO1 podoTH;

* BUKOPHCTOBYBATH JI CAMOCTIIfHOI poOOTHM METOIWYHI Ta HABYaJIbHI MOCIOHMKH Ta IHIII
iH(OpMAIIiifHI pecypcH MOHAJT 3aIPOIIOHOBAHOTO TIEPEITIKY;

* 3MIHCHIOBATH CAMOKOHTPOJIb PE3YJbTATIB CaMOCTIMHOI poOOTH (BJIacCHMUMH MeETOJamMHu abo
3arpOIOHOBAaHMMH BUKJIAIA4EM).

HaBuanbHuii marepian IUCUUIUIIHY, TepeadadeHuil A 3aCBOEHHS aclipaHTaMH Yy MpoIlieci
CaMOCTIHHOT poOOTH, BUHOCUTHCS Ha MiJICYMKOBHI KOHTPOJIb Pa30M i3 HABUYAIBHUM MaTepiajioM, sSTKUi
OyJ0 ompaipoBaHO Mij Yac MPOBEIECHHS HaBYAIbHUX 3aHSTh. 3araibHa KUIbKICTh TOJUH CAMOCTIIHOL
po0OoTH, sIKa HATAETHCS ACIIPAHTY ISl 3AaCBOEHHS HABYAIHLHOTO MaTepiary JUCIUILTIHUA, CTAHOBHUTH 75
TOJIVH.



3.1.1. Moayai 3M-JI1 ta 3M-II1. MoJekyJisipHa cIeKTPOCKOIist i aTMocdepHi pagianiiini
npouecu. ocainkenHsi atmocepu i okeaHy ONTHYHUMH METOAAMU.

3.1.1.1. [ToBuanus

PosrnsgaroTs HacTynHI MuTaHHA: MoJEKyJIsgpHa CIIEKTPOCKOIia aTMocdepHux rasis. Pamiariitai
nporiecd 1 mpobiemu Kiaimary. IlommpeHHS XBHIb B BHUIIAJIKOBO-HEOJHOPIIHUX CEpPEIOBHINAX.
Hemninilini edextu npu MOMMPEHHI XBWJIb B aTMocdepi 1 BOAHMX ceperoBumiax. baratopasose
po3citoBanHs. [lpukiamHi TUTaHHS 3aCTOCYBaHHS ONTHYHMX CcHUCTeM 1 JazepiB. OnruuHi 1
MiKpodi3U4dHi BIACTUBOCTI aTMOC(hepHOro aepo30Ito 1 CyCneH3il y BOJHUX cepenoBuiax. Jlazepae ta
aKyCTUYHE 30HIyBaHHs arMochepu. ONTHUKO-ENEKTPOHHI KOMIUIEKCH Ui 33734 ONTHKH 1 (Pi3uKu
atmocdepu. JlazepHe Ta akycTumuHe 30HIYBaHHA atMochepu. CTpykTypa 1 JUHAMIKa MPU3EMHOI
atMocdepu. [lunamika atmocdepw 1 KiaiMaT A3iaTChKOro perioHy. Pe3ynbrath MOHITOPHHTY
Tporiocepu 3a JaHUMU OOpPOOKM BHMIPIOBaHb 3a JOMOMOIOK. [JI00QIBHUX HAaBITamiiHUX
CYNyTHUKOBUX cHcTeM. JliarHOCTHKA pOCIMHHUX OlocucTeM 1 010J0TriYHUX 00'€KTiB. MOHITOPHUHTOBI
CHCTEMH JUIsl BUBUYCHHS aTMOC(EpH 1 OKeaHy.

HasiBHe HaBYQJIbHO-METOAMYHE 3a0€3MIEUCHHSI 3MICTOBHUX MOTYJIIB:

1. Zuev V.E., Zemlyanov A.A., Kopytin Yu.D. Nonlinear optics of the atmosphere. Wiley, N-Y.,
1994 (Byes B.€., 3emmstnoB A.A., Komwurin 10./l. Heminiiina omtuka armochepwu.-JI
I'mapomereonsaar, 1989).

2. Platt U., Pfeilsticker K., Vollmer M. (2007) Radiation and Optics in the Atmosphere. In:
Trager F. (eds) Springer Handbook of Lasers and Optics. Springer Handbooks. Springer, New
York, NY.

3. Zuev V.€., Banakh V.A., Pokasov V.V. Optics of a turbulent atmosphere Wiley, N-Y., 1993
(Byes B.€., bamax B.A., IlokacoB B.B. Onrtuka TtypOysnenTHoi armochepu. -JI
I'mapomereonsnar, 1988).

4. Shifrin K.S. An Introduction to Ocean Optics. M. LENAND. 2014; [ITlu¢pun K.C. Beenenue B
ontuky okeana. M. IEHAH/1.2014.

5. T'mymxoB O.B., PenstuBicTchbki 1 KopendliiHi e€peKkTH B CHEKTpax aToOMHHX cucTeM.-Opeca:
Exomnoris.-2006.

3.1.1.2. IlnTaHHs 10 camonepeBipKu

1.  MonekyssipHa criekTpockorist atmochepuux rasis. ([3], rr. 1, ct. 52-58)
2. Pamiamiiini nporiecu i mpo6iemu kiimary. ([3], r. 1, ct. 59-67), ([2], r1. 2, c1.122-145)
3. TlomupenHs XBUJb B BUIIAJAKOBO-HEOHOPIAHUX cepenoBuiiax. ([3], r. 1, ct. 68-77)
[ToHsaTTss Tpo HeNiHIMHI epeKTH MNpu TMOMMUPEHHI XBUIbL B arMmocdepi 1 BOJHHUX
4.
cepenosuinax. ([3], ri. 1, ct. 68-77)
5. Tlonsarts mpo Oararopasose po3citoBanus. ([3], ri. 1, cT. 77-85)
6.  3HaTH NpUKIaIHI MHTAHHS 3aCTOCYBAHHS ONTHYHUX cUcTeM 1 nasepiB. ([2], ri. 1, cr. 53-59)
7 OntuyHi 1 MIKpO(]i3UUHI BIACTHBOCTI aTMOC(EPHOro aepo30ir0 1 CYCNEH31d y BOJHUX
* cepenosumax. ([2], . 1, cT. 63-69)
8.  TlonsaTTs mpo Jna3epHe Ta aKycTHYHE 30HIyBaHHA atMoctepu. ([2], r. 1, cT. 67-76)
9 ONTHUKO-CIEKTPOHHI KOMIUIEKCH JUTS 3a7a4 onTtuku 1 (isuku arMocdepu. ([2], . 1,
" cT. 76-83)
10. Bwu3sHaueHHs Ja3€PHOTO Ta aKyCTHYHE 30HyBaHHs atMochepu. ([2], r. 1, cr. 87-98)
11. BwusHaueHHs CTPYKTYpH i AMHaMiku npu3emHoi atmocdepu. ([2], r. 1, ct. 99-105)
12. Jlumamika atmocdepu i kaimat Asziatcekoro periony. ([3], ra. 1, ct. 90-99)
PesynbraT MOHITOpUHTY Tpomocdepu 3a JaHUMH OOpPOOKM BUMIPIOBaHB 33 JOIIOMOTIOIO
13. L
riobanbHUX HaBiraminHux cymytHukoBux cucrem. ([3], ri. 1, ct. 100-109)
14 JliarHOCTHKA POCIMHHHUX OilocucTeM 1 61010T1YHUX 00'€KTiB. MOHITOPUHTOBI CUCTEMH MJIs

BHUBYCHHS aTMocdepu i okeany. ([4], r. 1, c¢1.231-353)



3.1.2. Moayai 3M-JI2 ta 3M-I12. OnTHKA i CIEKTPOCKOIIA cepeHbOI Ta BEPXHbLOI aTMOchepHu.
EneMeHTH ONITHKH OKeaHy.

3.1.2.1. [loByanus

Posrnsparore HacTynHi nutaHHs: Paniodi3udHi 1 ONTHYHI METOAM IarHOCTHKH aTMocdepu
3emuti 1 miACTHIIBHOT MOBepXHi. ONTHKA 1 CIIEKTPOCKOITIS CEPEIHBOI Ta BEpXHLOT aTMocdepu. PiBHIHHS
NEpEeHOCy BHUIPOMIHIOBAaHHS B HEOJHOPIIHUX CepeloBUIIAX. TeOopeTHdHi acHeKTH IOIMMPEHHS
COHS'YHOTO BHUIIPOMIHIOBaHHS B arMocdepi 1 BOJHOMY cepedoBHUIN. EleMEHTHM ONTHKU OKeaHy.
@i3u4HUi 3MICT pIBHAHHS TIEPEHECEHHS BUIIPOMIHIOBAHHS I CEPENIOBHINA, SKE PO3CIIOE.
Hecramionapae piBHSHHS IEPSHECEHHsI BUIPOMiHIOBaHHS. CTpOTi METOAW PO3B’sI3aHHS PiBHSIHHS
MEPeHOCY BUNpPOMiHIOBaHHA. (OCHOBHI MpPOLECH, 10 BH3HAYAIOTh TOMIUPEHHS CBITOBOTO
BUIIPOMIHIOBAaHHS B MOPCHKOMY CEpPEOBHUIII. XapaKTCPUCTHKH ONTHYHUX BIIACTHBOCTEH MOPCHKOI
BoaH. 3akoH byrepa. XapakTepuCTHKH IMiIBOJHOTO CBITIOBOTO ToJisi. OkeanorpadivHi Jiiiap.

HasiBHEe HaBYaJIbHO-METOMYHE 3a0€3IIeYCHHS 3MICTOBHUX MOJTYJIIB:

1. Zuev V.E., Zemlyanov A.A., Kopytin Yu.D. Nonlinear optics of the atmosphere. Wiley, N-Y.,
1994 (Byes B.€., 3emmsinoB A.A., Komwurtian [0./l. Heniniiina omtuka armochepwu.-JI
I'mapomereonsaar, 1989).

2. Platt U., Pfeilsticker K., Vollmer M. (2007) Radiation and Optics in the Atmosphere. In:
Trager F. (eds) Springer Handbook of Lasers and Optics. Springer Handbooks. Springer, New
York, NY.

3. Zuev V.€., Banakh V.A., Pokasov V.V. Optics of a turbulent atmosphere Wiley, N-Y., 1993
(Byes B.€., bamax B.A., IlokacoB B.B. Omntuka TtypOynenTHoi armochepu. -JI
I'mapomereonsnar, 1988).

4. Shifrin K.S. An Introduction to Ocean Optics. M. LENAND. 2014; Ilu¢pun K.C. Beenenue B
ontuky okeana. M. IEHAH/1.2014.

5. T'mymxoB O.B., PenstuBicTchbki 1 KopenduiiHi epeKkTH B CHEKTpax aTOMHHX cucteM.-Ojeca:
Exomnoris.-2006.

3.1.2.2. IlnTaHHs 10 camonepeBipKu

1. TlonsarTs npo pamiodizuyHi i onTHYHI MeToau miarHocTuku atMochepu 3emii . ([3], . 2,
cr. 115-127)

2.  MogemoBanHsl aTMOC(GEPHUX SBUII 3 BUKOPUCTAHHSAM IHTEPAKTUBHUX KapTorpadidyHUX
cepeicis. ([3], ru. 2, ct. 129-137)

3. ®i3uyHi mporiecH i sBuUIna B Tepmocdepi i ionochepi 3emii. ([3], rr. 2, ct. 141-153)

4.  PiBHSHHS NEpEeHOCY BUIPOMIHIOBaHHS B HeOJHOpiAHUX cepenoBumax. ([3], rm. 2, cr. 167-
175)

5. Onucartu TEOpeTHYHI aCHEKTH MOIIUPEHHS COHSYHOIO BHUIIPOMIHIOBAHHS B aTMocdepi 1
BoaHOMY cepemopui. ([3], . 2, ct. 182-187)

6. 1o take enementu ontuku okeany ? ([4], r. 1, ct. 32-35)

7.  OI3UYHMANA 3MICT PIBHIHHS TIEPEHECEHHS BUIMPOMIHIOBAHHS JIJIsSI CEPEIOBHINA, SIKE PO3CIIOE.
Hecrartionapte piBHSIHHS iepeHeceHHs BUpomMintoBanHs. ([3], rr. 2, ct. 133-137)

8.  Ommucaru cTpori METOM PO3B’sA3aHHS PIBHIHHS NepeHocy BunpominoBanus. ([3], ri. 2, cT.
133-137)

9. Omwmcartd OCHOBHI MPOIECH, IO BU3HAYAIOTH IMOIIWPEHHS CBITOBOTO BHUIIPOMIHIOBAHHS B
Mopcbhkomy cepenopuii. ([4], rr. 1, ct. 52-65)

10. XapaKTepHCTHKH ONTHYHUX BIACTUBOCTEH Mopcbkoi Boau. ([4], ri. 1, ct. 52-65)

11. 3akon byrepa. ([4], r. 1, cT. 67-69)

12. XapakTtepucTukH MmigBoaHOrO cBiTioBoro mos. ([4], ri. 1, ct. 69-72)

13. Ilo Take oxeaHorpadiuni gigapu ? ([4], r. 1, ct. 81-88)

14. KyToBwuii po3moaia miaBoaHol SCKpaBOCTi i ioro 3mina 3 rauounoro. ([4], ri. 1, ct. 69-72)



3.2. PekoMeH10BaHUii mepeJtik
A0JATKOBUX TEOPETHYHUX MUTAHBb JIJIsl CAMOCTIIHOT0 BUBYEHHS

1. TlommpeHHS ONTHYHUX XBHIIb B atMocdepi i okeawni. ([4], ri. 1, ct. 89-95)

2.  Tlpobnemu KOHTHHYalbHOTO ToOriauHaHHS aTMocdepu. ([3], r. 2, cr. 171-178)

3. Cyuachi 6a3u JaHUX XapaKTEPUCTHK CIIEKTPiB MOJICKYJ B ra3oBiii ¢asi. ([3], rir. 2, cr. 181-
187)

4.  3aKoHHU PO3MOJILITY aepo30JbHOI ONTHYHOI TOBIII arMocdepu Haxa okeanom. ([4], ri. 1, cr.
98-102)

o

TumyacoBa MiHIUBICTH a€p030JIbHOT ONITUYHOI TOBII atMochepu. ([4], rir. 1, ct. 102-105)

6. Teopis KOIMBaJIbHO-OOEPTAILHUX CHEKTPIB OCHOBHUX MOJIEKYN atMocdepHux rasis. ([4],
ri. 1, cr. 108-114)

7. Meron nudepeHIiaTbHOTO MOTIIMHAHHS 1 PO3CISIHHS JIJISl OLIHKH 3MICTYy Ta30BUX JOMIIIOK B
Y®- ta 6nmkHBbOMY 1 cepennboMy [U-miamazonax. ([4], r. 1, ct. 122-125)

8.  JlimapHO-ONTHYHI XapaKTePUCTHKH MEPUCTHX XMap, IO CKIAJAIOThCS 3 arperariB
Kprkanux kpucramis. ([4], ra. 1, ct. 129-135)

9. BukopucranHs noct(iJaMEHTAI[IOHHUX IyYKiB JUIS IIHPOKOCHEKTPAIBHOTO 30HIyBAaHHS
aepo30abHOi atMochepu. ([4], ri. 1, ct. 137-145)

10. /lucraHuiiiHe 30HAYBaHHA ONTHYHUX 1 METEOPOJIOTIYHUX XapPaKTEPUCTUK aTMocdepu i
okeany. ([4], ra. 1, ct. 151-155)

11. [lucraHuiiiHe 30HAyBaHHS MiICTHIBHOI TOBEpXHI uepe3 atmochepy. ([4], ri. 1, ct. 159-165)

12. TIpoxekTopHEe 30HAYBaHHS aTMOC(EPHUX YTBOPEHb, 110 CTBOPIOKOTH SIBHIIE I3EPKATBHOTO
BinoOpaxenns. ([4], rr. 1, ct. 179-184)

13. AtmocdepHa KOpeKIIisi CyTyTHUKOBUX 300pakeHb 3¢éMHOI MIOBEPXHI B ONTHYHOMY Jiana3oHi
noBxuH xBuib. ([4], r1. 1, ct. 201-205)

14. EmnepretuuHa, CTATUCTHYHI Ta TOIMOJIOTTYHUX BJIACTUBOCTI BUXPOBHUX ONTUYHUX MYYKiB, IO
HOUIMPIOIOTHCS B TypOyneHTHOT atmocdepi. ([4], ri. 1, ct. 209-213)

15. Tlpouecu HapoKeHHs i aHirinmsmii ¢pasoBux cunrymsipHocreit. ([4], r. 1, ct. 214-221)

3.3. Bka3iBKH 3 BUKOHAHHIO KyPCOBOI (10CHiIHUIBKOI) podoTH

OkpeMor0 CKJIaJI0BOI0 CaMOCTIHHOT poOoTu 3 auctuiiind  «OnTuka 1 CHEeKTPOCKOIis
atMocepu Ta okeaHy» € BUKOHAHHS KypcOBOI (JIOCIITHUIILKOT) poOOTH Ta MIATOTOBKA /10 ii 3aXUCTY.
KypcoBa po6ota - ouH 13 BUAIB 1HAMBIAYyalIbHUX 3aBJlaHb HAaBYAJIbHO-IOCIHIIHUIBKOIO Ta TBOPYOIO
XapakTepy, SKMi Ma€ Ha METI He JIWIIe NOrIUOJIEHHS, y3araJbHEeHHs 1 3aKpillJIeHHs 3HaHb acMipaHTiB 3
HaBYaJIbHOI AMCLMIUIIHYU, a ¥ 3aCTOCYBAaHHS iX MPH MPOBEACHHI BIACHOTO HAYKOBOT'O JOCHIJKEHHS 1
BUPOOJICHHSI BMIHHS CaMOCTII{HO MpaIfOBaTH 3 HaBUAIBHOIO 1 HAYKOBOIO JIITEPaTypolO, €IEKTPOHHO-
OOYMCIIIOBAJIPHOIO TEXHIKOK Ta IHIIMM OOJaJHAaHHSAM, BUKOPHCTOBYIOYM Cyd4acHl 1H(OpMaliiHi
3ac00u Ta TEXHOJIOTII.

Bubip temu xypcoBoi poOoTH (TpoekTy) 3100yBad OCBITH 3A1MCHIOE HA MOYATKy BUBYCHHS
JUCLHUIUTIHA TPOTSTOM MEpIINX TPhOX THIXKHIB ceMecTpy. ACHipaHTy HaJa€eThbCs IMPaBO BUILHOTO
BUOOpY TeMHU poOOTH 13 3alPONOHOBAHOTrO IMepeniKy. Takoxk BiH MOXE 3alpONOHYBATH BJIACHY TEMY
KypCOBOi pOOOTH 32 YMOBU IHCbMOBOTO MOTOJKEHHS 13 HAYKOBUM KEPIBHUKOM, OOTPYHTYBABIIIN CBOE
pIIIEHHS HAJEKHUM YHMHOM 1 BPaxOBYIOYHM, IIO 3allpOIIOHOBAHA TeMa MOBHHHA OYyTH aKTyaJbHOIO 1
BIZINOBIaTH NpOodeciiiHOMY CIPSIMYBaHHIO AUCIUILTIHH.

KypcoBa poboTa € okpeMOoIo 3aJIiIKOBOIO OJIMHHIICI0 HABYAIHHOI TUCIMIUIIHM 1 OI[IHIOETHCS SIK
CaMOCTIMHMH BHUJ HaBYaJbHOI AISUTBHOCTI acmipaHTa. BukoHaHHS KypcoBoi poOoTu mependaydae
PO3pO0KY PO3pPaxyHKOBO-TIOSICHIOBATIBHOT 3alHMCKH, Tpa(iqHOro, UTFOCTPATMBHOTO MaTepianry, Ta €
TBOPYMM pIIIEHHSAM KOHKPETHOI 3aJayl II0AO0 3aCTOCYBaHHS UHWCEIbHUX METOJIB anredpu y
pO3B’s3aHHI 3a7a4 JUHAMIKM KBAaHTOBHUX CHCTEM, BHUKOHAaHUM acCIipaHTOM CaMOCTIMHO 3TiTHO 13
3aBJaHHSAM TiJ KePIBHUIITBOM BUKJIaJaya, HA OCHOBI HAOYTUX 3 JIaHOI Ta CYMIKHUX JUCIHILUIIH 3HAHb
Ta yMiHb.

[Iporec HamKcaHHS KypcOBOi pOOOTH BKIIIOYAE IMOCIIIOBHICTh MEBHHUX €TaIliB, SIKI MPOXOIUTh
3100yBay BHINOI OCBITH CAMOCTIHHO 1 il KEPIBHUIITBOM BUKJIaJa4a: CKJIaJaHHS KaJeHIapHOTO IJIaHy;



nmigoip, BUBYCHHS Ta aHaji3 JITepaTypud 3 JAOCTDKYBaHOI TEMH, HAMUCAHHS TEKCTY TEOPETHYHOI
YaCTUHH KypCOBOI pPOOOTH; aHaji3 €KCIIePHMMEHTAIBHOI0 MaTepialy Ta y3aralbHEHHS MPAaKTUYHUX
JOCJIIJDKEHDb, aHajli3 OTPUMaHUX pe3yibTaTiB, iX I1HTepmpeTaris Ta (GOpMYJIIOBaHHS BHCHOBKIB;
0(OPMIICHHS TEKCTY KypCcOBOT1 pOOOTH 1 MiArOTOBKA J0 3aXUCTY, Y TOMY YHCJIi OTPUMaHHS peleH3ii Ha
KYPCOBY poOOTYy.

Tepmin mogaHHs 3aBepiieHOi KypcoBOi poOOTH — He Mi3HIIIe HIXK 3a JIBa THXKHI JIO 3aXHUCTY.
3axuCT KypCcOBUX pOOIT (MPOEKTIB) BiAOYBA€ETHCS /10 MOYATKY €K3aMEHAIIHOT cecii.

3.3.1. [lepeJiik TeM KypcOBHX (IO0CHITHUIBKUX) POOIT
Tema KypcoBoi (IOCTiAHULIBKOT) POOOTH, SIK MPABUIIO, BUOMPAETHCS 3 ypaXyBaHHIM TEMaTHKU
JTUCepTaIliiHUX JTOCTIKeHb acIlpaHTIB, a TAKOXK MOKe OyTH BUOpaHa y HACTYITHOMY BHTJISI:
1.  Heniniitai edexTH npu NOMMPEHHI XBUIb B atMocdepi 1 Boguux cepeposumax. ([1], r. 2,
ct.133-145), ([4], r. 3, ¢1.97-112)
2.  Pamiamiiini mporecu i mpobaemu kiaimaty. ([2], rir. 2, c1.122-145)
3. Ontuuni 1 MIKpoQi3U4yHI BIACTUBOCTI aTMOC(HEPHOr0 aepO30dI0 1 CYCHEH31 y BOJHHUX
cepenoBuinax. ([3], r. 1, c1.255-275), ([2], r1. 1, cT. 63-69)
JliarnHocTrKa poCIMHHKUX OiocucTeM i 6iomoriunux 06'exris. ([1], r. 1, c1.57-75)
5. Tlepenecenns i Tpanchopmallisi aepo30JIbHUX i Ta30BUX KOMIIOHEHT B atMocdepi. ([4], .
1, cr.123-142), ([3], r. 3, c1.121-129)
6. JlasepHe Ta akycTuuHe 30HAyBaHHS arMochepu. ([2], rr. 1, cr. 87-98), ([5], ru. 2, cT.123-
139)
Junamika atmocdepu i kinimat Aziatcbkoro periony. ([4], . 2, c1.123-142)
8. MopaemtoBanHsl aTMOC(EPHUX SBHIN 3 BUKOPUCTAHHSM I1HTEPAKTUBHHUX KapTorpadidHux
cepgicis. ([1], r. 2, c1.100-125) , ([3], ru1. 3, c1.132-125)
9.  ®i3uyHi nporiecH i siBrIa B Tepmocdepi i ioHochepi 3emii. ([5], r. 3, ¢1.95-120)
10. PO3BHTOK METOJIiB ONITHYHOTO MOHITOPUHTY BepXHBOT armochepu. ([4], rir. 1, c1.231-353)
11. ConHsuyHe BUIIPOMIHIOBaHHSI Ha BEpXHINM Mexi atMocdepH 1 Ha nmoBepxHi Mops. ([S], r. 2,

&

~

c1.202-225)

12.  CnexTpanbHU# pO3MOILT iABOAHOTO OMPOMIHEHHS Ha pi3HUX rimouHax. ([5], r. 3, c1.325-
350)

13. CnexTpanbHi XapaKTEpPUCTHKH BUCXITHOTO MOTOKY BUNpoMmiHtoBaHHSA. ([5], ri. 3, cr. 423-
437)

14. Posmopin sickpaBOCTI 1 oJisipu3allii JeHHOro Heba Juisi 6e3XMapHoi Ta XMapHOi aTMochepH.
([5], r. 4, ¢1.503-520)

3axucT KypcoBOi poOOTH MPOBOIUTHCS MEpel KOMICIEI, sKa CKIAJAEThCs 3 IBOX BHUKIIA/IaylB
kadenpu, Ta 3a y4acTio KepiBHHUKa KypcoBoi pobotu. [lepen momyckom a0 3aXUCTy acmipaHTa TEKCT
€JIEKTPOHHOI Bepcii KypcoBoi poOOTH 000B’SI3KOBO MEPEBIPSAETHCS HA OPUTTHAIBHICTD 3a JJOITOMOTOIO
JIOCTYITHOTO Be0-CepBICY TEPEBIPKM 13 BCTAHOBJICHHSIM YacTKU (BIJICOTKOBOTO TTOKa3HHUKA)
OpPUTTHAJIBHOTO TEKCTY.

J51s KypcoBoi poOOTH pEKOMEHYIOThCSI HACTYIHI MOKa3HUKH OPUT1HAJIBHOCTI:

* moHax 85 % — TEKCT BBAXKAETHCS OPUTIHATHHIM;

* Bix 75 10 85 % — opuTiHANBHICT 33J0BLIbHA;

* Big 60 1o 75 % — marepian Moxke OyTHU MPUHHIATHIA 0 PO3TISALY MICIS TOOMpPAIfOBaHHS Ta
NepeBipKU HasBHOCTI MOCUJIaHb JUIsl IUTOBAaHUX (DparMeHTiB;

 meHire 60 % — maTtepian 10 po3risAy He TPUHMAETHCS.

OrriHKa 3a BUKOHAHHS Ta 3aXUCT KypCOBOI (JIOCIITHHUIIFKO1) pOOOTH BU3HAYAETHCS BiAMOBITHO
JI0 METOJIMKH, BUKJIAJICHOI y MyHKTI 4.



4. METOAUKA ITPOBEAEHHA KOHTPOJIbHUX 3AXO/JIB
TA OHIHIOBAHHA 31ObYBAYIB OCBITH

4.1. IoaiTHKA HABYAJHHOI JMCUHUILTIHHA

3aranpHa
[MOJIITUKA

* 37m00yBad OCBITH 3000B’S3aHUI: BIJABIIyBaTH ayJAUTOPHI 3aHATTSA 3T1IHO
PO3KJIay, HE CIII3HIOBATUCS; HA 3aHATTAX JAOTPUMYBATHUCS €THKHU MOBEIIHKH, HA
JEKIiAX OakaHO BUKIIIOYATH TEIE(POHH; CBOEYACHO BUKOHYBATH BC1 BHIHU POOIT,
nepeadayveHi MporpamMor0 HaBYaIbHOI TUCIUILIIHH,

* I1i]] 9ac MPAKTHYHUX 3aHATH 3700yBad OCBITH MAa€ MOXKJIMBICTb BUKOPUCTOBYBATH
BiacHi nudposi Hocii iHGopMalii 13 JOCTYIIOM B Mepexy I[HTEepHET, a TaKox
3IHCHIOBATH MOWIYK iH(opMaIlii Ha TyTI-IUCKYy BUKJIa1a4a 3 HOro JJ03BOIY;

* 3100yBay OCBITH Ma€ MpaBO OTPUMATH BiJ BHKJIaJada BUYEPHHY iHPOpMALi0
II0JI0 OIIHIOBAaHHS HOro poOOTH, Y TOMY YHCII OIIHKU 32 YCHY a00 NMHUCHMOBY
BiJIMOBI/Ib ITiJT YaC KOHTPOJIBHHX 3aXO0/IiB;

* HA OCTAaHHBbOMY 3aHATTI 3 JAMCLUUIUIIHM BUKIAAa4 MOBIJOMIISIE 3arajlbHy CyMy
OamniB, sIKy 3100yBad OCBITH OTPHMAaB 3a pe3yJbTaTaMH BCIX BHIIB IOTOYHOTO
KOHTPOJIIO, IO OOYHCITIOETHCS SIK HAKONMHMUYYBaJIbHA CyMa CKJIAJOBHX ITOTOYHOTO
KOHTPOJIIO;

* BUKJIQJa4 3a3JaJeTib JOBOAWTH JO BijioMa 3100yBadiB OCBITH 4Yac 00’ sSBH
pe3yNbTaTiB MiJICYMKOBOTO KOHTPOJIIO;

* TEeMH, SIKI BUHOCATBCA Ha CaMOCTiHHE OMNpAaIllOBaHHS 1 HE BXOAATH O TEM
ayJUTOPHUX HABYAJIHHHX 3aHSTh, OLIHIOIOTHCS ITiJ] 4ac MiJICYMKOBOTO KOHTPOJIIO;

* BUBYCHHS TUCIUIUIIHUA 3 BUKOPUCTAHHSIM TEXHOJIOTIN JUCTAHLIHHOTO HAaBYAHHS
nepenbaueHo y BHUMAaAKy (GOpc  MaXOPHHX OOCTaBMH, a TakOX Yy pasi
IHKIIFO3UBHOTO HaBUYaHHS 3100yBaviB OCBITH 3 BaJaMH OIOPHO PYXOBOTO
amapary,

* M1ICYMKOBUH CEMECTPOBHI KOHTPOJIb 3/100yBadiB OCBITH MOXe€ 31 CHIOBATHCS 3
BUKOPUCTAHHAM TEXHOJOTIA UCTAHI[ITHOTO HaBYaHHS — CHUCTEMHU €-HaBYaHHS
YHIBEpCHUTETY;

* 3 METOI0 KOHTPOJIIO BUKOHAHHS 3aBJaHb 3aJ1Ky B JUCTAHLIMHIA Gopmi BUKIagay
Ma€ MpaBO MPOTATOM YChOIO 3aX0Jy KOPHCTYBaTHCh 3acobaMu iH(popMarliifHo-
KOMYHIKAI[IHHOTO 3B’S3KY, SIK1 JIO3BOJISIIOTH 11€HTU(IKYBAaTH 3/100yBada OCBITH
(Zoom, Google Meet, Skype, Viber Tomio).

IIpaBuia
CTOCOBHO
3apaxyBaHHs
MIPOITYLIEHUX
3aHATh

* JIONyCKA€ThCS BITbHE BIJBIMyBaHHS AacHipaHTaMd JIEKIIHHUX
BIJIBI/IyBaHHS MPAKTUYHUX 3aHITh € 000B’SI3KOBUM,;

 JiKBijalis 3a00proBaHOCTI 3 MPAKTUYHOI YACTHMHHU HABYANBHOI TUCIUILTIHU
3IHCHIOETBCSA 3a TpadikoM, IKUH ONMPUITIOAHIOETHCS MIPOTATOM JIBOX poOOUUX JHIB
HICJIsl 3aKIHYEHHS 3aHATh Y CEMECTPI;

e JikBimamisi 3a00pProBaHOCTI TPOTATOM 3aJiKOBO-€K3aMeHalliiiHOi cecii maae
MOJKJIMBICTh OTPHUMATH JIOITYCK JIO CEMECTPOBOTO KOHTPOJIIO.

3aHSATD,

[TpaBuna moa0

* poboTH, SIKI 3AAOThCS 13 MOPYIIEHHSM TEpMiHIB 0€3 MOBAXHUX IPUYMH,

MOPYIIEHHS OIIHIOIOTHCS HA HIDKYY OIlIHKY;

TEPMIHIB * SIKIIIO O0OB’SI3KOBI 3aX0/IH, K1 MUISITAI0Th KOHTPOJIIO, BUKOHYIOTHCS
3100yBayeM OCBITH MICJIs CTPOKIB, BU3HAUEHUX Y IIpOrpamMi HaB4aJIbHOT
JTUCITUILITIHY, KIJTBKICTh 0alliB, IO MOXKE OTPUMATH CTYICHT, HE MOXKe
nepeBuyBati 60% Big MaKCMMaJIbHO MOYKJIUBOI JIJIs i€l (hOPMH KOHTPOJTIO.

[Tonmituka * 3100yBauaM OCBITH MOKYTh HApaXxOBYBaTHUCS:

1010 * 3a0X04y8abHI (000amKosi) banu:

npusHaueHHs | «+0,5 G6anu» - 3a JOMOBHEHHS /0 BHUCTYIy, CYTTEBI 3alIUTaHHS IO JOIOBIAAYiB,

320X04YYyBaJlbH | BMIHHS apryMEHTOBAaHO BHCIIOBIIOBATH CBOi JYMKH, TBOpYE OMpAIIOBATU BCIX

uX Ta MTUTaHb JISKIIIT Ta 3pa3K0BE BEJCHHS OIIOPHOTO KOHCIIEKTY;

mTpadgHUX «+1 Gam» - 3a MATrOTOBKY TBOPUYOI poOOTH (3aBAaHHS, IPE3EHTAITI);

OauiB * wmpaghui 6anu:

«-1 6am» - 3a MPOITYCK MPAKTHYHOTO 3aHATTSI.
«-0,5 Gamm» - 3a HEBYACHY 37a4y 3BiTy MPAKTUYHOI poOOTH (eramy KypcOBOi




pobotn);
* MiHIMaJbHa OIlIHKA BUKOHAHHS 3MICTOBOTO MOJYJISI ITCJIS 3HMKCHHS HE MOXKE
OyTtu HIk4Ya 60% BiJ MAKCUMAJIBHO MOYKJIMBOI.

[MoniTuka * OIIHIOBaHHSA YCHHUX BIAMOBIZCH, NMPAKTUYHUX POOIT, caMOCTiHHOI pPoOOTH,
1010 pe3yJbTaTiB BUKOHAHHS TECTOBHUX 3aBlaHb Ta iH. 3IIHCHIOETBCS 3 TO3HUIIIH
aKaJaeMigyHoi JOTPUMAaHHS aKaJeMiuHOi J0OPOYECHOCTI;

JIOOPOYECHOCTI | * YCi MUCBMOBI pOOOTH NIEPEBIPAIOTHCS HA HASIBHICTD TUIATIATY 1 JOMYCKAKOTHCS J10

3aXUCTY 13 KOPEKTHUMH TEKCTOBUMHU 3all03WYeHHSIMU He Oinibiie 25%;

* M 4Yac CEMECTPOBOIO KOHTPOJIO 3100yBauy OCBITH JI03BOJIAETHCS
KOPUCTYBATUCh JIOBIJIHMKAMHU Ta IHIIMMH JDKepeiaaMu iHdopmarlii, mepeik sSKux
BCTAHOBIIIOETHCS  BHKJIQJAayeM; BUKOPUCTaHHA HOCIiB iHpopmamii, mo He
nepeadaveHi BCTAHOBJICHUM TIEPEIIKOM, a TaKOX CIUIKYBaHHS 3 IHIIUMH
ocobamu, y TOMY YHCJII W 3a JOMOMOIOK TEXHIYHHMX 3aco0iB 3B’s3KYy, €
MiJICTaBOIO Ui BUCTABICHHS 37100yBayy OCBITM Y BIiJIOMOCTI OIIIHKH «HE
3apaxoBaHo» (FX, F);

* CHHCYBaHHS MiJ 4Yac TNPOBEICHHS KOHTPOJBHHUX 3aXOJiB, y TOMY YHCII 3a
JIOTIOMOT'0F0 MOOUJIBHMX ITPUCTPOIB, 3a00POHEHO.

4.2. Buau KOHTPOJIIO Ta P THHIOBA CUCTEMA OLIHIOBAHHSA Pe3yJIbTATIB HABYAHHSA

4.2.1. Buam KOHTPOJIIO
KonTponpHi 3axoam 3 HaBYambHOI nuciuiuniad «OnTHKa 1 CHEKTPOCKoIis atMochepu Ta

OKe€aHy» BKIIIOYAIOTh TIOTOYHUH Ta IMiJICYMKOBHI KOHTPOJIb.

1. Ilomounuii konmpoasb 31MCHIOETHCS IPOTATOM CEMECTPY 1 BKIIIOUAE:

VYcHe onuTyBaHHS MiJl 4aC NPAKTUYHUX 3aHATh HA [OYATKY 3aHATTSA 3 METOIO 3’sICyBaHHS PIBHS
TOTOBHOCTI 3/100yBadiB OCBITH /10 BAKOHAHHS 3aBJIaHb MPAKTHYHOI pOOOTH;
CrnoctepexeHHs 3a pOOOTOI0 MPOTATOM 3aHATTS 3 MOJAIBIIOK OLIIHKOK aKTHBHOCTI 3/100yBayiB
OCBITH Yy HpOLECI 3aHATTS, BHECEHUX HUMHU MPOMNO3MIIi, OpUTiHAIBHUX PpIlLIEHb, YTOUHEHb 1
BH3HAUEHb, JIONIOBHEHD BIJIMOBIACH MOMepeHiX JOMOBIa4iB 1 T.11.;
[TucbmMoBe ONMUTYBaHHS Micias BUKOHAHHS 3aBJaHb MPAKTUYHOI pOOOTH IIISXOM PO3B’S3aHHSA
npoOJeMHUX MHUTaHb MHUCbMOBO, PO3POOJIEHUX Y AEKUIBKOX BapiaHTax (BiJIMOBIJI Ha MpOOJIeMHI
MUTAHHS MOXHA BKJIIOYUTHU B 3BIT IPO BUKOHAHHS POOOTH 3aMiICTh BUCHOBKIB);
[TepeBipka 1HIMBITyaJIbHUX 3BITIB 3 BUKOHAHOT pOOOTH;
MopaynbHy KOHTpPOJIBHY po0oTy, ska Bkiatodae 10 TECTOBUX 3aluTaHb BIJIKPUTOTO THITY.
[TpaBuibHA BIANOBIAL Ha KOXKHE 3 3alPONOHOBAHMX 3allUTaHb OLIHIOEThCS y 2 Oana. Takum
YUHOM, MaKCUMaJIbHA OIlIHKA 32 MOJYJIbHY KOHTPOJIbHY po00TYy ckiaaae 20 Oamis.
[ToTouHMIT KOHTPOJIL BUKOHAHHS €TaIliB KypCOBOi POOOTH.

2. Iliocymrosuti konHmpoas IPOBOAUTHCS Y (GOPMI CEMECTPOBOTO 3aJTIKY.

Ymoeu oonycky 0o niocymkogozo cemecmposo2o KOHmMpOio:
3100yBa4 OCBITH BBKAETHCS TOMYIIEHUM JI0 CEMECTPOBOTO KOHTPOJIIO 3 HABUAIBHOT IUCITUTITIHU
(cemecTpoBOTO 3ajliKy), SIKIIO BiH BHKOHaB BCi BHIM pOOIT, MNepeadayeHux IMporpamoro
HaBYAJIbHOT TUCHMIUIIHM, 1 HaOpaB HEOOXiAHY cyMmy OalliB MO 3aX0JaX MOTOYHOI'O KOHTPOIIO
3rigHo 3 [TonokeHHsIM Tpo MPOBEAEHHS IMiJICYMKOBOTO KOHTPOJIIO 3HaHb CTYJEHTIB: HAa OCTaHHIN
JIeHb CEeMEeCTPy 1HTerpajgbHa cyma OalliB TOTOYHOTO KOHTPOJIIO € TOCTaTHROO (He MeHIe 20 6amiB
3 TeopeTH4HOl Ta He MeHme 30 GayiB 3 MPAaKTUYHOI YaCTUHU Y TOMY YHUCIHI YCHIIIHUHA 3aXUCT
KYpPCOBOi pOOOTH) Il OTPUMAHHS TTO3UTHUBHOI OITIHKH; 1HTErpajbHa KUIBKICHA OIIHKA MOTOYHOT
poboTH 3700yBaya OCBITH OOOB’SI3KOBO MICTHTH OIIIHKY 3aJiKOBOi KOHTPOJBHOI POOOTH; cyMa
0aiiB Ha 3aJ1KOBiM KOHTPOIBHIHM po6oTi He MeHIe 50% BiJl MAKCUMaIbHO MOXKIIUBOI.

Iaterpansha ominka (%) moToyHOi poOOTHM 3m00yBada OCBITM MO JUCIHUILTIHI (IIKana

YHIBEPCUTETY) PO3PAXOBYETHCS 32 BUPA3OM:

B =0,75x03 + 0,25xOKP,
ne O3 — oriHka poOOTH CTy/AE€HTA 3a 3MICTOBHUMHU MOJYJISIMH, OajIH;
OKP — omiHKa 3a1iKOBOi KOHTPOJIBHOT pOoOOTH, OaiH.



4.3. OuiHBaHHS pe3y/bTATiB HABYAHHS

4.3.1. 3M-JI1, 3M-JI2

(KiabKicTh 0aJiB, AKI MOKYTh OTPUMATH 3100yBayvi BUILIOI OCBITH)

O1iHIOBaHHS JICKIIIHHUX 3MICTOBUX OJIOKIB 31MCHIOETHCS HA MiJCTaBl pe3yJIbTaTiB MOAYJIbHUX
KOHTPOJIbHUX POOIT, SIKi MPOBOAATHLCS B KIHIII OCBOEHHSI 3MicTOBUX 0J10KkiB 3M-JI1, 3M-JI2.

Kinbkicth 3MicTOBI OJIOKH CymMma
OaniB 3M-JI1 3M-J12 0ais
Max 20 20 40 6aiiB
Min 0 0 0 OaiiB
4.3.2. 3M-I11, 3M-I12
OuiHIOBaHHA TMPAaKTUYHUX 3MICTOBUX OJOKIB 3IIHCHIOETHCS Ha TIACTaBl pE3yJbTATiB

MOJIyJIbBHUX KOHTPOJIbHUX POOIT, SIK1 MPOBOAATHCSA B KiHIII OCBO€HHS 3MicToBUX OnokiB 3M-II1, 3M-

12, 3M-KyP.

KinbkicTb 3MicTOB1 OJIOKH Cyma
baniB 3M-II1 3M-T12 Gauis
Max 20 20 40 6aniB
Min 0 0 0 6anis

O1iHIOBaHHIO TiJl YaCc TMOTOYHOTO KOHTPOJIIO IMiUIATAI0Th BCl MPAaKTUYHI 3aHATTS, epeadadeHi
MIPOrpamMor0 HaBYAJIbHOI AMCIHUILTIHU. KpuTtepii omiHKM MpakTUYHUX POOIT: MOBHOTA 1 CBOEYACHICTh
BUKOHAHHS 3aBJJaHHs, aKypaTHICTh PO3PaXyHKIB.

BukoHaHHS mNpakTU4YHOI pOOOTH OLIHIOETHCS BHMKJIAAAYeM 3 YpaxyBaHHSIM aKTHBHOCTI
3100yBaya OCBITM Ha NPAKTUYHOMY 3aHATTI (mig 4Yac OOrOBOPEHHsI 3arajibHOi MNpoOieMu,
pO3B’sI3yBaHHs 3aB/laHb) Ta 3a pe3yJibTaTaMU MEePEeBIPKY BUKOHAHHS 3aBJIaHb Ha CaMOCTIMHY poOoOTYy.

Marepian a8 caMmocTiiHOT poOoTH, sSKuil mependaueHHii B TeMi NMPAKTUYHOTO 3aHSTTH,
OLIIHIOETHCSI OJHOYACHO 13 ayJUTOPHOK poOOTOK MiJ dYac MHOTOYHOTO KOHTPOJK TEMU Ha
BIJITIOBITHOMY MIPAKTUYHOMY 3aHSTTI.

4.3.3. 3M-KyP
Kinpkicts | OliHKa BUKOHAHHS €TamiB KypcoBOi Omninka Cyma
OauiB poOOTH MPOTATOM ceMecTpy™ 3aXUCTY KYPCOBOTO MPOEKTy** OariB
Max 12 8 20 GamniB
Min 0 0 0 Gani

Ipumimku: * - OLIHIOETHCS PO3KPUTTS 3MICTy Ta 0pOpMIIEHHSI KypCOBOT poOOTH; **- OLIIHIOETBCS BMIHHS  4iTKO,
3pO3yMiJI0O  Ta CTHCIIO BHUKJIQJATH OCHOBHI  pPEe3yJbTaTH MPOBEJECHOTO  JOCII/UKEHHS; IIOBHOTa, IJIHOMHA,
OOTpYHTOBaHICTh BIiATIOBiAeH HAa TNHTaHHA WIEHIB KOMicii 3a 3MICTOM poOOTH; IPYHTOBHICTh BUCHOBKIB Ta
PEKOMEHAAITIH 110,10 TPaKTHYHOTO BUKOPUCTAHHS PE3YJIbTATIB JOCIIPKCHHSI.

[TincymkoBa OIiHKa BUKOHAHHS 3MICTOBOTO MOJYJIIO 3 KypCOBOi POOOTH CKIIAIA€THCA 3 JTBOX
YaCTWH, HAa KOXHY 3 SIKHX HAQJA€ThCsA BIAMOBIHA YacTKa OaliB 3MICTOBOTO MOMYJIO: OIlIHKA
BUKOHAHHS €TaIliB KypCOBOi POOOTH MpOTATOM cemecTpy - 60% OamiB (mepira 4acThHA); OIIHKA
3aXUCTYy KypCOBOTO MPOEKTY - ImoHaibinkine 40% O6aniB (npyra yactuna). Kpurepii oIliHKA KypcoBoi
poOOTH: KpEaTHUBHICTh Ta OPUTIHAJIBHICTH PIIIEHHS, BIJIMIHHICTH BiJl HasiBHUX pPOOIT, aKypaTHICTb
PO3paxyHKiB, IEMOHCTpALis TPE3eHTA0ENIbHOCTI Ta KOMYHIKaTUBHOCTI Ha 3aXHCTI.

KypcoBa poGoTta omiHoeThCs y 0anax i1 BIACOTKaxX 1 3apaxOBYETHCS JO 3arajibHOi OITIHKH 3
JIUCILIUILIIHA.



4.3.4. Ouinka po6oTu 3100yBaya ocBiTH 3a Bcima 3mictoBumMu moayJasivu (O3)

MaxkcuManbHO MOXKJIMBA 3arajibHa KUIBKICTh OalliB 3a IIKAJIOI YHIBEPCHTETY, SIKYy MOXe
OoTpuMaTH 3700yBay OCBITH 32 BUKOHAHHS 00OB’SI3KOBUX (hOPM KOHTPOJIO CaMOCTIHHOI poOOTH, Mae
cranoButu 100%.

[Ipu Bu3HauUEHHI OIIHKHM POOOTH 37100yBava OCBITH OCPYThCS JO yBaru: piBeHb TEOPETUYHOI
HiATOTOBKHM, YMIHHS TBOPYO 3aCTOCOBYBATH OJAEP)KaH1 3HAHHS JUIS BUPIIICHHS NMPAaKTHYHUX 3aBJaHb;
BMIHHS 3JIMCHIOBaTH HEOOXigHI pO3paxyHKH Ta aHami3yBaTd 1H(GOPMAIIiIO; SKICTh BIAIOBIIL
(0OTpyHTOBaHICTh, YITKICTh, CTHCIICTh), 3MAaTHICTh BIICBHEHO Ta MPABWILHO BIANOBINATH Ha
TEOPETHYHI MUTAHHS 1 MOSCHIOBATH NMPAKTH4YHI Jii, CIIPOMOXKHICTH JIOTIYHO OyIyBaTH CBifi BUCTYI
(BiIMoBizb), apryMEHTOBAHO BiJICTOIOBATH OCOOHMCTY TOYKY 30pYy; YMIHHS BHUKOPUCTOBYBATH JUIS
OOTpyHTYBaHHI CBOIiX pIIIEHb OCTaHHI JOCATHEHHS HAyKW 1 TEXHIKH; OBOJIOJIHHS METOIUYHUMHU
HABUYKAMHU.

PexomeHayeThCs BUBHAYMTH OIIIHKY 3a pe3yJbTaTH BUKOHAHUX poOiIT, 1m0 GopMyroTh 0a30Bi
3HaHHS, BMIHHS Ta HAaBUYKH, 5K 75% BiJ MaKCUMaIbHO MOJKIJIMBOI.

3micToBi 0J10kH | MakcuMaJibHA KiJIbLKicTh 0aJiB
3M-JI1 20 OainiB
3M-J12 20 OainiB
3M-II1 20 OainiB
3M-I12 20 GaniB
3M-KyP 20 GamiB
Bcernoro: 100 6axis

4.3.5. Oninka 3aJiK0BOI KOHTPOJbHOI pobotn (OKP)

Kinpkicts GaniB 3a Kinpkictb Cywma OaniB
NpaBUJIbHE BUKOHAHHS TECTOBUX
OJTHOTO TECTOBOTO 3aBJIaHHS | 3aBJIaHb
Max 5 Max 100
20 Cyma 0ariB, 3a K01 3aJ1iKOBa KOHTPOJIbHA >50
poboTa BBKAEThCS BUKOHAHOKO**
Min* 0 Min 0
Hpumimxku:

* - Hepo30IpAMBO HAaMKCAaHAa, HEBIPHA BiNOBIIb, ii BiACyTHICTH — 0 OaiB;
** - cyma OaiiB, 3a SIKOi 3aJiKOBa KOHTPOJbHA po0OTa BBAKAETHCSI BUKOHAHOIO, MOBHHHA ckianatd He mennie 50% Bin
MaKCUMaJIbHO MOXIIUBOI CyMH OaTiB Ha 3aJ1IKOBIH KOHTPOJIbHI pOOOTI.

3asikoBa KOHTpOJIbHA POOOTa MPOBOIUTHCS y MUCHMOBIN (hopMi 3a TeCTaMHU OILIHKM 3HAHb
06a30B0O1 KOMIIOHEHTHM HaBYaJbHOI JUCLHUIUIIHU, SKI po3poOieHi kadeaporo uis MpOBEACHHS
PEKTOPCHKOTO KOHTPOJIIO 3AJMIIKOBUX 3HaHb 3700yBauiB OCBITHU a0 MiJCYMKOBOI'O KOHTPOJIIO
KoMici€ro. 3allikoBa KOHTpoOJibHa pobOoTa BKiIodae 20 TECTOBUX 3alHMTaHb BIJKPUTOTO THILY.
[IpaBunbpHa BiAMOBIIP HAa KOXKHE 3 3alPOINIOHOBAHUX 3alUTAaHb OIIHIOETHCS Y 5 OamiB. Takum umHOM,
MaKCHMaJbHa OLIIHKA 32 MOJYJIbHY KOHTPOJIbHY poOoTy ckianae 100 Gamis.

Metoanka po3pOOKM TECTOBHUX 3aBlaHb BHKIAZCHA B JaoaaTky «®DopMu Ta TPHHIUIH
KOHCTPYIOBAaHHSI TECTOBHMX 3aBlaHb» IHcTpykuii mpo ITopsgok npoBeneHHs Ta KpUTepil OLIHIOBAaHHS
BIJINMOBI1JICH CTYACHTIB 1] 9aC MUCbMOBHX ICIIHUTIB.



4.4. KpuTtepii OniHIOBaHHA 3aCBOEHHA HABYAJIbHOI U CIUILTiHI

Ominka
[Hkana ynisepcutety (%) 3a KaJoro 3a 2- GanbHOIO
B =0,75x03 + 0,25xOKP €KTC IIKAJIOKO
90-100 A
82-89.9 B «3apaxoBaHO»
74-81,9 C
64-73,9 D
60-63,9 E
35-59,9 FX «He 32pax0BaHO»
01-34,9 F

O1uiHIOBaHHS CEMECTPOBOTO 3alliKy 3[IHCHIOETHCS Y KIJIbKICHIN Ta AKicHIM mkanax. KinpkicHa
omiHka (0an yCHIIIHOCTI) — 1€ BIJCOTOK, SIKMH CTaHOBUTH IHTErpajibHa cyma OaiiB, OTpUMaHHX
3100yBayeM OCBITH Ha MOTOYHHMX KOHTPOJBHHMX 3aX0J1aX, BIIHOCHO MaKCHUMAaJbHO MOXJIUBOI CYMH —
100 Gami. SIkicHa OIiHKA — II¢ OIliHKA, SKa BUCTABIIAETHCS HA IMiJICTaBI KUIBKICHOI OIIHKH (Oary
YCHIIIHOCTI) 32 0y1b-SKOI0 SKICHOIO IIKAaJIOI0.

PesynbpTaTu cKiIamaHHS 3a7iKy OIIHIOIOTHCS 3a IIKalor yHiBepcutetry (%), 3a mkanoo EKTC
(A, B, C, D, E, F, FX), a Takox 3a 1806a1bHOI0 IIKAJOI0 («3apaXoBaHO, «HE 3apPaX0BAHO»).

[Ipouenypa npoBeieHHS CEMECTPOBOTO 3aliKy, He mepeadayae MpUCYTHICTh 3100yBada OCBITH.

[IpoBeneHHST CEMECTPOBOTO 3alliKy IOJSITae B OIIHIOBAaHHI 3aCBOEHHS 3/J00yBadeM OCBITH
HABYAJILHOTO MaTepialy (BMiHb Ta HABMYOK) Ha MiACTaBl IHTErpajibHOT KUTbKICHOT OIIIHKK PEe3yJbTaTiB
BUKOHAHHS HUM BHJIIB IIOTOYHUX KOHTPOJIBHHX 3aXOJ[iB Ta 3ATIKOBOI KOHTPOJIBHOI poOOTH

Kputepisimu ckiasanHs 3100yBayaMu OCBITH 3aJTIKY €:

- OIIIHKA «3apax0BaHO» 3a 2-0aJbHO0 MIKAJIOH);

- ominku A, B, C, D, E 3a mkanoro €KTC;

- IHTerpaigbHa ouiHka (%) norouyHoi poOoTH 3100yBaya OCBITH MO JUCIUILIIHI (IIKasia
yHiBepcutery) B > 60%.

MakcumanbHa 1HTErpajbHa OIlIHKa pOOOTH 3100yBadya OCBITH MPOTSATOM CEMECTPY Mae
nopiBHioBaTH 100%, Km0 BiH Ha OOOB’A3KOBHX Ta HEOOOB’S3KOBHX 3aX0JaX KOHTPOJIO IO YCIX
3MICTOBHUX MOJYJISIX OTpUMaB cymapHO oliHKy 100% Bix MakcHMaabHO MOKIIMBOI 1 OljIbIIIE.



4.5. IMTAHHA JO 3AXOAIB ITIOTOYHOI' O, HIACYMKOBOI'O
TA CEMECTPOBOI'O KOHTPOJIIO

4.5.1. TecroBi 3aBIaHHA 10 MO1Y/JIbHOI KOHTPOJILHOI pob6oTn MmoayJst 3M-JI1

. ITornuuanus pamiarii B atmocdepi i okeani. ([2], 1. 2, ¢1.138-145)

. Pamianiitai nmporecu i mpoGiemu kiaimary. ([3], ri. 1, ct. 59-67)

. TlommpeHHs XBH/Ib B BUITAAKOBO-HEOAHOPIAHKX cepenoBuiax. ([3], ri. 1, ct. 68-77)

. Heniniitni edextn npu nommupenHi xBuib B armocdepi. ([3], r. 1, ct. 68-77)

. Heniniitni edexTH mpu MomupeHHi XBUiIb B BOAHUX cepepoBuinax. ([3], . 1, cr. 68-77)

. AnmantuBHa ontuka. ([3], r. 1, ct. 68-77)

[TousTTs mpo Oararopazose posciroBanHs. ([3], rir. 1, ct. 77-85)

OntuuHwMii 3B's130Kk GaraTopa3oBoro posciroBanus ([3], ri. 1, ct. 77-85)

OnTruyHi BJIACTHBOCTI aTMOC(EPHOTro aepo30JIt0 1 CycIeH3il y Boguux cepepopumax. ([2], r. 1,
cT. 63-69)

10. Mikpodi3uuHi BIACTUBOCTI aTMOC(HEPHOr0 aepo30Jii0 i CyCHeHsii y Boauux cepemosuiiax. ([2],
. 1, cr. 63-69)

11. ExeMeHTHU# CKJIa]] JOMIIIIOK B pu3eMHOMY mmapi armocdepu ([2], ri1. 1, cT. 63-69)

12. Jlasepue 3onmayBanHs armochepu. ([2], ri. 1, ct. 67-76)

13. Axycrtuune 30H1yBaHHs atMochepu. ([2], ra. 1, cT. 67-76)

14. Crpyktypa i auHamika npusemuoi armocdepu. ([2], r. 1, ct. 99-105)

15. uuamika atmochepu i kimiMat Asiatcbkoro periony. ([3], ri1. 1, ct. 90-99)

16. MOHITOPUHTOBI CHCTEMH Ik BUBUCHHS Okeany. ([4], ri. 1, ¢1.231-353)

17. Aepo3onbHi Ta ra3oBi KoMmoHeHTH B armocdepi. ([2], ri. 1, ct. 63-69)

18. MoHiTOprHTOBI cucTeMu Jijis BuBUeHHsS armocdepu. ([4], ri. 1, ¢1.231-353)

19. OnTHKO-eNeKTPOHHI KOMIUIEKCH JUIs 3371a4 onTHkd 1 isuku armocdepu. ([2], r. 1, cr. 76-
83)

20. IonHM# CKIaJ TOMIIIOK B TIpH3eMHOMY miapi atmocdepu ([2], r. 1, cT. 63-69)

©ONOUTAWN



4.5.2. TecToBi 3aBIaHHS 10 MOYJIbHOI KOHTPOJIbHOI podoTu MoxyJasi 3M-JI2

1. Pagiodizuuni Meroau miarnoctuku armocdepu 3emui . ([3], r. 2, cr. 115-127)

2. Onrruyni MeToau aiarHoctuku arMocdepu 3emui . ([3], ri. 2, cr. 115-127)

3. ®i3uuHi nporecy i sBuIa B repmocdepi 1 ionocdepi 3emi. ([3], . 2, cr. 141-153)

4. CrpykTypa i AMHaMiKa cepennboi i Bepxuboi armochepu. ([3], ri. 2, cr. 141-153)

5. Bzaemo3B's130K mpoiieciB B JiTocdepi, armocdepi, ionocdepi, marritocdepi i Ha Conne. ([3], 1. 2,
cr. 141-153)

6. TeopeTuuHi acneKTH MOUIMPEHHS COHSYHOTO BHUIIPOMiHIOBaHHS B atMocdepi ([3], ri. 2, cT. 182-
187)

7. TeopeTn4Hi acleKTH NOMIMPEHHS COHSYHOTO BUIIPOMIHIOBaHHS B BOJHOMY cepenoBuii. ([3], ri. 2,
cr. 182-187)

8. EnemenTn ontuku okeany ([4], ri. 1, ct. 32-35)

9. HecramionapHe piBHSHHS repeHeceHHs BunpominroBanus. ([3], ri. 2, ct. 133-137)

10. ®i3uuHMi 3MICT PIBHAHHS EPCHECECHHs BUIIPOMIHIOBAHHS JIUISI CEPeI0OBHIIIa, sike po3ciroe. ([3], .
2, ct. 133-137)

11. OcHOBHI mpoIeCH, IO BU3HAYAIOTH IOIIMPEHHS CBITOBOIO BHIIPOMIHIOBAaHHS B MOPCHKOMY
cepenosuii. ([4], r. 1, cT. 52-65)

12. Tlnocko-mapanenbhe cepenopuie. ([4], . 1, cr. 71-75)

13. ®ymukuis ['pina. ([4], . 1, ct. 76-79)

14. JIBoxmorokoBe HabmmwkeHHs. ([4], . 1, ct. 79-82)

15. KyToBwuii po3mo/Ii migBoAHO1 SCKPaBOCTI i ioro 3MiHa 3 raubunoro. ([4], r. 1, cr. 69-71)

16. CrekTpalbHUi PO3MOALI MiJBOIHOTO ONPOMIHEHHS Ha pi3HuX rimouHax. ([4], r. 1, cr. 69-71)
17. 3akon Byrepa. ([4], ra. 1, ct. 67-69)

18. CriekTpasbHi XapaKTEPUCTUKU BHCX1THOTO MOTOKY BUnpoMiHioBanHs. ([4], r. 1, cr. 69-71)

19. IIlo Take okeanorpadiuni mmgapu ? ([4], rio. 1, cr. 81-88)

20. Atmochepuuii aeposonb. ([4], ri. 1, ct. 82-85)



4.5.3. TecToBi 3aBaaHHS /10 MOYJIbHOI KOHTPOJIbHOI podoTu moxyJas 3M-I11

. MonekyssipHa ciekTpockortist armocgepnux rasis. ([3], r. 1, cr. 52-58)

. Ilornuuanus pagiarii B armocdepi i okeani ([2], ri. 2, ct.138-145)

. Mopeni i 6a3u qaHux JUTst 3314 ONTUKY 1 Qizuku atmocdepu. ([2], ri. 2, cr.138-145)

. ITommMpeHHs XBUIIb B BHITAIKOBO-HEOAHOPIAHUX cepemoBumax. ([3], ri. 1, cT. 68-77)

. Heninilini  edextn mnpu mommpeHHi XBuib B atmocdepi. ([3], ra. 1, ct. 68-77)

. Heniniiini  edexktn mnpu momMpEHH] XBUIb B BOAHHX cepenoBumax. ([3], ri. 1, ct. 68-77)

. O1iHKa JOCTOBIPHOCTI METPOJIOTTYHKX BUMiptoBaHb. ([3], 1. 1, cT. 86-89)

. ITepenecenns i 06pobka 306paxens. ([3], ri. 1, ct. 86-89)

OntuyHi 1 MiKpoQi3W4YHI BIACTHBOCTI aTMOC(EpPHOro aepo30ii0 1 CyCHeH3id y BOIHUX
cepenoBuiax. ([2], ria. 1, ct. 63-69)

10. TlepenecenHs i TpaHchopmallisi aepo30JIBHUX 1 ra30BUX KOMIIOHEHT B atMmocdepi. ([2], . 1,
cT. 63-69)

11. EneMeHTHUH 1 IOHHHUH CKJIaJ] TOMIIIIOK B MpU3eMHOMY 1mapi atmocdepu. ([2], ri1. 1, cT. 63-69)

12. TlpukiaaHi MATAHHS 3aCTOCYBAHHS ONTHYHUX cHcTeM i Jasepis. ([3], ri. 1, ct. 86-89)

13. OnTukKo-eaeKTPOHHI KOMILISKCH JUTs 3314 ONTUKY 1 izuku atmochepu. ([2], ri. 1, ct. 67-76)

14, MOHITOpPUHT BOJHHUX 00'€KTIB 3a JaHMMHU JUCTaHIlHHOrO 30HAyBaHHs. ([2], 1. 1, cT. 67-76)

15. Jlasepue Ta akyctuuHe 30HayBaHHs atMochepu. ([2], r. 1, ct. 67-76)

16. BusHaueHHs CTPYKTYpH i AuHaMiku pusemMHoi atmocdepu. ([2], . 1, ct. 99-105)

17. Jlunamika armocepu i kiaimar Asziatcekoro periony. ([3], ri. 1, ct. 90-99)

18. JliarHocTHKa POCIMHHKX OiocucTeM i Giomoriunux 00'extiB. ([4], rir. 1, ¢1.231-353)

19. MOHITOPHHTOBI CUCTEMHU JIUIsl BUBUEHHSI aTMocdepu 1 okeany. ([4], r. 1, c1.231-353)

20. PesynbTaTd MOHITOPUHTY Tpormocepu 3a JaHUMHU OOpOOKM BHUMIpPIOBaHb 32 JOIOMOTOIO
['mo0anbHUX HaBiramiiHUX CymyTHUKOBUX cucTeM. ([4], ri. 1, ¢1.231-353)

©ONDUTA WN



4.5.4. TecToBi 3aBIaHHS 10 MOYJIbHOI KOHTPOJIbHOI podoTu MoxyJas 3M-I12

1. Pagiodisuuni meromu miarHoctuku atmocdepu 3emi . ([3], rr. 2, cr. 115-127)

2. OnTryHi MeTou niarHocTuku arMocdepu 3emui . ([3], r. 2, cr. 115-127)

3. ®i3uuni nporecw i sBuia B repmocdepi i ionocdepi 3emmi. ([3], ri. 2, ct. 141-153)

4. Crpykrypa i iuHaMika cepeHboi i BepxHboi armochepu. ([3], ri. 2, ct. 141-153)

5. KBaziogHOKpaTHE 1 MaJOKyTOBE HAOJIMKEHHS PO3B’SI3aHHs PIBHSIHHS MEPEHOCY BUIIPOMIHIOBAHHS.
([4], rm. 1, ct. 82-88)

6. TeopeTnuHi acrmeKTH MOMIUPEHHS COHAYHOrO BHIIPOMiHIOBaHHS B atMocepi ([3], ra. 2, cr. 182-
187)

7. TeopeTnuHi acleKTH MOMIMPEHHS COHSYHOTO BUIIPOMIHIOBaHHS B BogHOMY cepemosuii. ([3], ri. 2,
cr. 182-187)

8. Posmoia sickpaBocCTi 1 mosspu3ariii JeHHoro Heba s 6e3xMapHoi Ta xMapHoi atmocdepu. ([4], ri.
1, cr. 82-88)

9. Hecraumionapue piBHSHHS repeHeceHHs BunpominioBanns. ([3], ri. 2, ct. 133-137)

10. ConsiuHe BUIIPOMIHIOBaHHS Ha BEpPXHiil Mexi atMocdepu i Ha moBepxHi Mops. ([4], . 1, ct. 82-
88)

11. Armocdepuuii aepozois. ([4], ri1. 1, ct. 82-85)

12. Monenb po3ciroBaHHs 1 MOTJIMHAHHS CBITJIa MOPCHKOIO BOOO.

13. ®yukuis I'pina. ([4], rr. 1, cr. 76-79)

14. XapakTepuCTHKH ONTHYHHMX BIACTHBOCTEH MOpchkoi Boau. ([4], rir. 1, ct. 52-65)

15. XapakTepucTuKH MmiABOAHOTO cBiTioBOrO moss. ([4], ri. 1, ct. 52-65)

16. CnexTpanbHUI PO3MOILN IMiABOAHOTO OMPOMiHEHHS Ha pisHuX rimubuHax. ([4], rio. 1, cr. 69-71)

17. 3axou byrepa. ([4], r. 1, cT. 67-69)

18. CriekTpasibHi XapaKTepUCTUKU BHCXiTHOTO MOTOKY BUnpoMiHioBanus. ([4], ri. 1, ct. 69-71)

19. IIo Take okeanorpadiuni migapu ? ([4], r. 1, cr. 81-88)

20. 3acrocyBaHHS JiJapiB, IUCTAHIINHI BU3HAUEHHS XapaKTEPUCTUK MOPChKOI BOAM 1 iX
BEPTHKABHUX MPOQiiB, na3zepHa oatumetpis. ([4], ri1. 1, cr. 81-88)



4.5.5. TecToBi 3aBIaHHS 10 32JIiKOBOI p000TH

. [Tornuuanus pasiaiii B atMocdepi 1 okeani. ([2], r. 2, ¢1.138-145)

Papiamiiini mpomuecu i mpodiaemu kiimary. ([3], rr. 1, cr. 59-67)

[TomupeHHs XBUIJIb B BUIAIKOBO-HEOJHOPIIHUX cepenoBuinax. ([3], ri. 1, ct. 68-77)

Hemniniiini epextn npu nommpenHi XBuib B atmocdepi. ([3], r. 1, ct. 68-77)

Heniniiini eexTr npu MONIMPEHHI XBWIb B BOAHUX cepenoBuiax. ([3], ri. 1, ct. 68-77)
AnantusHa ontuka. ([3], rn. 1, ct. 68-77)

[TousTTst mpo Oararopa3ose poscitoBanHs. ([3], ri. 1, ct. 77-85)

Onruynwmii 3B's130k GaraTopa3oBoro posciroBanus ([3], ri. 1, ct. 77-85)

OntuyHi BIACTUBOCTI aTMOC(EPHOTO aepo30IIto i CycrneHsiil y BogHux cepepoBumax. ([2], r. 1,
cT. 63-69)

10. Mikpodi3uyHi BIACTUBOCTI aTMOC(HEPHOro aepo30iI0 i CyCHeH3ild y BoaHux cepepoBumax. ([2],
ri. 1, cr. 63-69)

11. EneMeHTHUH CKJIaj JOMIIIOK B Iipu3eMHOMY mmapi armocdepu ([2], ri. 1, ct. 63-69)

12. Jlazepue 3omumyBanHs atmochepu. ([2], . 1, cT. 67-76)

13. Akyctuune 30HayBaHHs armochepu. ([2], r1. 1, cT. 67-76)

14. Crtpyktypa i tuHamika mnpuseMHoi atmochepu. ([2], rir. 1, ct. 99-105)

15. Jlunamika armocepu i kiaimar Asziatcekoro periony. ([3], r. 1, ct. 90-99)

16. MOHITOPHHIOBI CHCTEMH It BUBYEHHS okeany. ([4], ri. 1, ¢1.231-353)

17. Aepo3osbHi Ta ra3oBi KOMIIOHEHTH B atMocdepi. ([2], ri. 1, ct. 63-69)

18. MoniToprHIroBi cucTeMu ajs BuBUeHHs atmochepu. ([4], r. 1, c1.231-353)

19. OnTHKO-eJIEKTPOHHI KOMIUICKCH IS 3a7a4 onTuku 1 (isuku armochepu. ([2], r. 1, cr. 76-
83)

20. lIonHuit cxjam AOMIIIOK B mpu3eMHOMY Irapi armochepu ([2], ri. 1, cr. 63-69)

21. Panmioizuyni mMetoau maiarHocTuku armMocdepu 3emi . ([3], r. 2, ct. 115-127)

22. OntuyHi MeTou AiarHocTukU atMocdepu 3emi . ([3], rn. 2, cr. 115-127)

23. ®i3uuni nporiecH i sBuia B repmocdepi i ionocdepi 3emmi. ([3], ri. 2, ct. 141-153)

24. CtpykTypa i AuHaMika cepeaHboi i Bepxuboi armocdepu. ([3], ri. 2, ct. 141-153)

25. B3aemo3B's30K mportieciB B sitocdepi, armocdepi, ioHochepi, maraitocdepi i Ha Conne. ([3], .
2, ct. 141-153)

26. TeopeTnuHi acHeKTH MOIIMPEHHS COHSYHOTO BHIIPOMiHIOBaHHS B atMocdepi ([3], . 2, cT. 182-
187)

27. TeopeTH4Hi aCMeKTH MOMIHUPEHHS COHSYHOTO BUIIPOMIHIOBaHHS B BOgHOMY cepenosuiii. ([3], r.
2, ct. 182-187)

28. Enementu ontuku okeany ([4], r. 1, ct. 32-35)

29. HecramionapHe piBHsHHs nepeHeceHHs BunpomintoBanus. ([3], r. 2, ct. 133-137)

30. ®Di3uyHwMit 3MICT PIBHSIHHS EPEHECEHHS BUIIPOMIHIOBAHHS IS CEPEIOBHINA, sike po3ciroe. ([3], ri.
2, ct. 133-137)

31. OcHOBHI TpoIecH, MO BU3HAYAIOTH TONIMPEHHS CBITOBOTO BHITPOMIHIOBAHHS B MOPCHKOMY
cepenosuti. ([4], r. 1, ct. 52-65)

32. IInocko-napanenshe cepenonutie. ([4], r. 1, cr. 71-75)

33. Oyukuis ['pina. ([4], r. 1, ct. 76-79)

34. JIsoxmnotokoBe HabmmxeHHs. ([4], r. 1, ct. 79-82)

35. KyToBuii po3mo/iis miiBoAHOT ICKpaBOCTI 1 foro 3miHa 3 rimbunoro. ([4], ri. 1, cr. 69-71)

36. CnekTpaibHUN PO3MOILT MiIBOTHOTO OIMPOMIHEHHS Ha pi3HUX TiubuHax. ([4], ri. 1, ct. 69-71)
37. 3akon byrepa. ([4], . 1, ct. 67-69)

38. CriekTpalibHi XapaKTepUCTHKH BUCXITHOTO TIOTOKY BunipoMiHtoBauus. ([4], ri. 1, ct. 69-71)

39. Mo Take okeanorpadiuni gigapu ? ([4], r. 1, ct. 81-88)

40. Atmochepruii acpo3oib. ([4], ri. 1, ct. 82-85)
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