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1. OIIMC HABYAJILHOT TUCHUATIJITHA

MerTta

MeTor0 BUKIQJE€HHSA JAMCLUUIUIIHA € (OPMYBaHHS CBITOTJISANY|
CTYIEHTIB y Trajy3l 3aCTOCYBaHHS NPUPOJHUYMX JUCLUIUIIH [0
BHUBYEHHS 3a]1a4 JOBKIJLIS.

KomMmrieTeHTHICTD

KO1. 3maTHicTh 10 aOCTPaKTHOTO MUCIICHHS, aHAJII3y Ta CHHTE3Y.
K19. 3naTHicTh BUKOPUCTOBYBATH (Pi3WYHI MPUHIUIIHN B €KOJIOTII Ta
3aKOHU TEOPETUYHOTO OIKCY BJIACTUBOCTEW CHUCTEM 13 CKJIAHOIO
MOPQOJIOTIEI0, BOIOIIHHSI METOANYHOIO 0a3010 €KOJIOTTYHOT (P13UKH,
3aCTOCOBYIOUM 11 JO pPO3B’sA3aHHS 3a/lay 3aXUCTy HABKOJIMIIHBOTO
CEpEeIOBUILIA.

K20. 3patHicTh 3acTOCOBYBaTHM TEOPETHYHI KOHIIEMINi, IO
0a3yloTbCS Ha JOCATHEHHSX (yHAAMEHTAIbHUX HAYK 10
MOJICITIOBAaHHSA JUHAMIKH CTaHIB CHCTEM JOBKUDIS, OIIHKH Ta
MPOrHO3YBAaHHs HACIIAKIB BIUIMBY 30BHIIIHIX (DaKTOPIB 3 METOIO
BHOOPY aJleKBaTHUX 3aXO0JiB yOe3MeUeHHs eJIEMEHTIB JOBKIJIJIS.

Pesynbrar
HaBYaHHS

[TPO1. 3matu cywacHi Teopii, MIAXOAW, MNPUHIMIHN EKOJOTTYHOI
MOITUKY, (PyHIaMEHTAIbHI MOJIOKEHHS 3 O1070T1i, XiMii, (I3UKH,
MaTeMaTHKH, O10TeXHOJIOoTii Ta ()axOoBUX 1 MPUKIAJTHUX 1HKEHEPHO-
TEXHOJIOTIYHUX AWCIUIUIIH JJIE MOJIETIOBaHHS Ta BUPIMICHHS
KOHKPETHHUX MPUPOI03aXUCHUX 3a7a4 Y BUPOOHUUIH cepi.

[TP15. BwmiTu 3miiicHioBatH (i3MYHE MOJETIOBAHHS KIHETHUYHUX
MPOIIECIB Yy 3a/1auax JOBKULISA, MPOTHO3YBAHHS XapaKTepy Mirpartii
3a0pyIHIOIOYHX PEUYOBHH Yy Oiocdepi.

ba3oBi 3HAHHSA

Cy4yacH1 METOJIU AOCTIIKEHHS CKJIaJHUX CUCTEM, 30KpeMa 0a30B1
Gb13u4HI MOIeNTl, TEOPETUYHI Ta EKCIIEPUMEHTAIBHI MIXO0IU 710
BHBYCHHS 1 MOJICITFOBAHHS BIJIMOBIIHUX SBUIII, IO BiJOYBaIOTHCS V)|
HABKOJUIIHHOMY CepEIOBHIIIL.

ba3oBi BMiHHA

3acTOCOBYBATH 3HAHHS BIAMOBIAHUX 0a30BUX NPHUHIUIIB Ta
3aKOHIB 3arajJlbHOro Kypcy (I3UKM B PO3YMIHHI CKJIQJIHUX
(hI3UYHUX SIBUII, @ TAKOXK CHEIIaTbHUX AUCITUTUIIH

ba3oBi HaBUYKH

3acTOCOBYBATH TEOPETUYHI MIX0/IH, iK1 0a3yIOThCS Ha
JTOCSATHCHHSAX (yHIaAMEHTAIbHUX HAYK J0 MOJICIIOBaHHS Ta
OI[IHKM 30BHIIITHBOTO BIUIMBY, CTaHIB Ta IUHAMIKH €JIEMCHTIB
JIOBK1JIJIS

ITor’sa3aH1

cuiuadycu HOMae

ITonepenns dizuka

IUCLHUILIIHA

HacrymHi MozenroBaHHs B 3a/1a4ax 3aXUCTY JOBKLILIS; pagioeKoIoris
TUCIHHUIUIIHA

KinekicTes roaun

JeKMii (HacTaHOBHA): 2 TOJI.
KOHCYJbTAaIlli: 8 Toj.

camocTiiiHa po0oTa ctyaeHTis: 170
KypcoBa po0oTa

1CITAT




2. TIPOIPAMA HABYAJIbHOI JUCLUILITHUA

2.1. Jlekuiiini MmoxyJti

Teopetnunuit matepian 3 guctumuiinu «ExomoriyHa ¢i3uka» Hamae
CTyZCHTaM 3a049HOi (popMH HaBUAHHS MOKJIMBICTh OTPUMATH B TUCTAHIIITHOMY
pexuMi HeoOXiTHMI MaTepiai 3ajs ONMaHyBaHHS O3HAYEHOTO HABYAJIHLHOTO
Kypcy. Y HIK4YEHaBeIEHIM TaOiuIl mpeacraBiieHa iHGOpMaIlis MO0 3MICTY
JISKIIIHHUX MOYJIIB HABYAJIBHOI JUCIIUTLIIHH.

Kox

Ha3zBa moayns ta tem

KinekicTe
TOIUH

ayJIMTOPHI

CPC

3M-JI1

Di3uyHi a6uwia 6 Macuimadax HaA8KOJIUUHbO20
cepedosuwia ma ix izuunuil onuc.

1

Tema 1. ®i3uuni ABUIIA B MACIITA0aX HABKOJIUIITHHOTO
cepenoBHIa: aTMocdepHi (Ta30MHAMIYHI) SIBUIIA;
¢b13u4HI SBUILA Y BOAHOMY CEPEIOBUIII (T1IpOAMHAMIYHI
SBHILA); Te0(13UUHI ABUILA Y 3€MHIH KOPi.

Tema 2. XBUIHOBI MTPOIIECH Y TOBKLLII. XBHIHOBE
PIBHSIHHA. 3BYKOBI Ta €IEKTPOMArHITHI XBUIII.
EnekTpomartiTHe BUIIPOMIHIOBAHHSI. Y-BUIIPOMIHIOBAHHS.

Tema 3. TepmoauHaMIYHUI METOJ] ONKCY MPOIECIB Y
MaKpOCKOIIYHUX cHcTeMaX. TepMoAMHAMIUHI TapamMeTpu
Ta TepMOAMHAMIYHI QYHKIi. YMOBH TEPMOJIMHAMIYHOL

CTIAKOCTI.

Tema 4. CTaTUCTUYHUIN MIIX11 O OMUCY MAaKPOCKOTIYHHIX
cucteMm. KaHoHiIUHUI Ta MIKPOKAaHOHIYHUN aHCAMOJIb.
[Mpunuun eproguunocti. CtaTuctudHa cyma. Po3nosin
['i066ca, Bupas repmonuHaMiyHUX (PYHKIIIHM yepe3

CTaTUCTUYHY CyMYy.

Tema 5. TepMoguHaMika HEOOOPOTHHUX MPOIIECIB:
JIOKaJbHA PIBHOBAra CUCTEMH; JIIHIMHUN 3aKOH; TPUHITUTI
CUMETpIi KIHETUYHHUX KOe(IllI€HTIB; 3aKOHU 30€pe’KEeHHS
JUTSL YUCENTBHOI TYCTUHU YaCTHHOK, IMITYJIbCY, €HEPrii,

piBHSHHS OaNaHCy eHTpPOMil.

Tema 6. Heniniiina TepmouHamika. EBONFOIIS BITKPUTHX
cucTeM. YHiBepcalnbHUU KpUTepiil eBomronii [ nencaopda —
IIpuroxuHa.

MoayJsibHA TeCTOBA KOHTPOJIbHA podoTa Nel




3M-JI2 | Exoghizuka sk npuknad modeni ckaaouoi cucmemu, 1
6iOKpumoi ¥y HABKOMUWHbOMY cepedosuuye.
Hepisnoeasicni ghazoei nepexoou.

Tema 1. Camoopranizaitis. ['0JI0BHI pyucH Ta IPUHITUAIIN.
Cinepreruka. [IpenMeT Ta eTUMOIIOTIS.

Tema 2. Teopis cTifikocTi Ta Teopis O1hypKaiiil.

Tema3. CTpyKTypOYTBOPEHHS B IIPOCTOPOBO
PO3MNOIEHUX CUCTEMAX.

Tema 4. Jlesiki 3a1a4i €KOJIOTIi K 3a/1a41 (PI3UKU CKIIATHUX
cucreM. [Ipukiianm MoenoBaHHs 3a/1a4 JOBKIUIS.

Tema 5. HeeBkiizioBi 00’ extu. @pakrtanu B (i3uili 1
3aJ1a4ax Mmpo JOBKIIIA.

MoayJibHA TeCTOBA KOHTPOJIbHA podoTa Ne2

Pazom: |2(nacrasui)| 78

HacranoBHa Jjekuifsi — 2 ayauTOpHI TOAWHU (3a PO3KJIAAOM HACTaHOBHOI
cecii). Bukmagau: — CmBak A, cT. BukiI.  kadeapu 3araapbHOl Ta
TeopeTUYHOI hi3UKH, KaHI. ¢.-M. HAYK.

Ha HacTtaHOBHIH €Ki CTy/IGHTaM JOBOJSATHCS 3arajJbHUN OTJISAI Ta OCOOIUBOCTI
BHUBYCHHS HABYAIBHOI JAMCUUIUTIHA, OTJISI MPOrpaMHi HABYAIHHOI AUCIUILUIIHM, B T.4.
rpadik il BHBYCHHS, Tepelik 0a30BHUX 3HAHb Ta BMiHb (KOMIIETEHTHOCTI), OTJISI
3aBJaHb Ha CaMOCTIIHY poOoTy, rpadik Ta GopMHU iX KOHTPOIIIO, (POPMH CHIIKYBAaHHS
3 BHUKJIaJ@4eM Il 4aC CaMOCTIMHOTO BUBYEHHS IMCUUIUIIHHM, Ipadik OTpUMaHHS
3aB/laHb, BIJIOMOCTI MPO CUCTEMY JIOCTYIYy J0 HAaBYAIbHO-METOJAMYHUX MaTepialiB, y
TOMY YHUCI 4Yepe3 perno3uTapiil eNeKTpOHHOI HaBYAIbHO-METOJUYHOI Ta HayKOBOI
JITepaTypy Ta CUCTEMY JUCTAHIIITHOTO HABUYAaHHS YHIBEPCUTETY TOLIO.

Koncynpramii: Buximagau: CmoiBak A.Sl., cT. BUKI. Kadeapu 3arajbHOi Ta
TeopeTnyHoi (isuku,  kaHa. ¢.-M. Hayk. (e-mail: spivaka@ukr.net). Caiit

kageapu  3arampHoi  Ta  TeopetmuHoi  Qizuku  OJ[EKY. URL:
www.dptl12s.odeku.edu.ua. JIxi twkas: BiBTopok (15.00-16.00). Ayautopis 315
(HJIK Ne2).

[Ipi3Bumie i mo 6aTbKOBI BUKJIa1a4a, JHI THOKHS Ta Yac 3a PO3KIIAJIOM Nap aKaIeMiYHUX TOAWH, ayAUTOPis.

2.2. IlpakTHYHUI MOAYJIb

KinpkicTs roauH

Kox Ha3zBa moayns ta Tem

ayJIUTOPHI ‘ CPC

3M-I11| Ilpaktuunuii mogynas Nel. Po3B’si3yBaHHs 3a7a4 32 TeMaMU JIGKLIHHUX
monyinis 3M-JI1, 3M-JI2.

Tema 1. XBunboBe piBHSIHHS. 3BYKOBI Ta €JIEKTPOMArHiTHI
xBuIi. [lomupenHs enekTpoMaraiTHOrO BUIPOMIHIOBaHHS
B JOBKLILII.

Tema 2. ®i3uka 10HI3yIOUOTO BUITPOMIHIOBAHHS Y
3aCTOCYBaHHI /10 IPOOJIeM JOBKIJUIS
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Tewma 3. TepMoguHaMiuHi MapaMeTpy Ta TEPMOJIUHAMIYHI 6

¢yskuii.. EHTpomist Ta ctaTUCTHYHI (QYHKIIT pO3MOALTY.

Tema 4. MopaenroBaHHS €BOJIOLIT €KOJIOTTYHUX CUCTEM. 16

Tewma 5. [lnanerapHuii KTiMaT K 3a7a4a Pi3UKH. 4

Tema 6. JlocnikeHHs Ha CTIMKICTh T1IPOAMHAMIYHUX

Teqii

Tema 7. ®@pakranu B 3adadax mpo JOBKIJIA. 4
I3 KP 20

Pazom: 72

Koncyupramii: Bukimanau: CroiBak A.S., cT. BUKJI. Kadeapu 3arajbHoi Ta
TeopeTUIHOoi dizukm,  kaHa. ¢.-m. Hayk. (e-mail: spivaka@ukr.net ). Caiir

kadenpu  3aranbHOoi Ta  TeopetmyHoi  dizuxku  OJ[EKY. URL:
www.dpt12s.odeku.edu.ua. JIxi Tk BiBTOpok (15.00-16.00). Ayautopist 315
(HJIK Ne2).

[Ipi3Bumie i mo 6aTbKOBI BUKJIaa4a, JHI THOKHS Ta Yac 3a PO3KIJIAJIOM Iap aKaIeMiYHUX TOAUH, ayAUTOPis.

2.3. CamocriiiHa po00Ta CTyIeHTa Ta KOHTPOJbHI 3aX011

Kon 3aBnanHs Ha CPC Ta KOHTPOJIBHI 3aX0I1 KutekicTh Ctpok
MOJYJIS TOJIMH POBEJICHHS
CPC (cemecTp,
THXKJICHB)
3M-JI1 | CamocriiiHe BUBYEHHS TEM TEOPETUYHOI 34 BEpPECEHb-
YaCTUHU rpylieHb
BukonanHs MOAYJBHOI TECTOBOI ) 3-1 pik
KOHTPOJIbHOI po0OTH (000B’I3KOBHIN) HaBYaHHS
3M-JI2 | CamocTiiiHe BUBYEHHSI TEM TEOPETUYHOI 34 ClYEHb-KBITE€Hb
YaCTUHU 3-i1 pik
BukonaHHA MOJYJIBHOI TECTOBOI ) HaBYaHHS
KOHTPOJIbHOI po00TH (000B’I3KOBHIN)
3M-1I1 | BuBueHHS MEBHUX TE€M MPAKTUYHUX MOIYJIIB 52 BEPECCHB-
Po3B’s13anHs 3a1a4 (060B’I3KOBUIA) KBITE€Hb
3-1 pik
HaBYaHHS
I3 ITigroroska KP 20 CiYeHb-KBITEHb
3-1 pik
HaBYAHHS
[TinroToBKa 10 icuTy 20 3aJIIKOBO-
eK3aMeHalliitHa
cecis
Pa3zom: 170
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Opranizanisi IOTOYHOIr0 TA MiACYMKOBOI0 KOHTPOJII 3HAHD

MeToauKka MOTOYHOTO Ta MiJICYMKOBOTO KOHTPOJIIO 3HAHb PETrNIAMEHTYE
OpraHi3aifito KOHTPOJIO PiBHS 3HaHb, BMiHb T4 HaBUYOK, HAOYTUX CTYJCHTaMH
Opu BUBYCHHI PO3AUTIB TUCHUILIIH, fki BuBuHaioTbes B OJEKY 3rigHo 3
HaBYAJIbHUM IUIAHOM Ta POOOYOI0 MPOTpamoio.

OcBiTHi# mporiec 3a 3a09HOI0 (HOPMOIO HABYAHHSI CKIIATAE€THCS 3:

- HACTAHOBHOI JEKIIIi;

- KOHCYJBTAaIIHOI cecii, miJ 4Jac sSKoi BHKJIaJAa4 MOXE TUIAHYBaTH Oyab-sKi
BUJIM HABUYAJIbHOI POOOTH, SIKI JO3BOJSIOTH CTYJEHTAM SIKICHIIIE OMaHyBaTH
MarepiajJ HaBUYalbHOI JIUCHMIUIIHK Ta MIJBUIIUTH PIBEHb CBOEI MPAKTUYHOI
MIATOTOBKY 3 Ii€l AUCIUILIIIHUA. HeydacTh CTy/ieHTa y KOHCYIbTallIHUX CeCIsax
HE II03HAYA€THCS Ha OI[IHIOBAHHI HMOro HaBYaJbHUX IOCATHEHbL BHUKOHAHHS
HABYAJIBHOTO TUIAHY;

- JIpyroi 4acTHHHU 3aJiKOBO-€K3aMEHAIIHHOI cecii, miJ 4Jac SKOi BHKOHYIOTHCS
n1abopaTopHi poOOTH (3a OTPEOH) Ta 3MIMCHIOIOTHCS CEMECTPOBI KOHTPOIIOIOY1
3aX0/IH;

- caMOCTiitHOi poOOTH CTyJeHTa 3 ONaHyBaHHS TCOPCTHUYHUM Ta MPAKTUIHUM
MarepiajJoM 1 BHKOHAHHS IHIIUX 3aBJaHb Ha CaMOCTIHHY poOOTY 3TiIHO 3
MIpOrpaMoi0 HaBYAJIIBHOI JUCIHMILUIIHK TPOTATOM HABYAJIBHOTO CEMECTPYy abo
POKY.

CamocriitHa po0oTa CTyJIEeHTa 3 AUCIUIUIIHA KOHTPOJIIOETHCS BHUKIIATadeM 3
BUKOPHUCTAHHSIM CHCTEMH €-HaBYaHHs, BIPOBAKEHOI B YHIBEPCUTETI.

dakTuvHa cyma 0aiiB, Ky OTPUMAE CTYACHT 3a KOKHHA MOAYJIb CKIQa€ThCS
13 MIJCYMKIB BHKOHAHHS 3aIUIAHOBAHUX KOHTPOJBHUX 3aXOJiB, BPaXOBYIOUH
CBOEYACHICTh BUKOHAHHS CTYICHTOM TpadiKy HaBUaIHLHOTO MPOIIECY.

3amaHnoBaHO O0OB’SI3KOBE MPOBENEHHS 2-X MOJYJIBHUX KOHTPOJIBHUX POOIT 3
TEOPETUYHOI YACTUHMU.

3aranpHa MaKCHUMaJlbHa KIJTBKICTh OaliB 3 qucuuiuiinu «Exonoriuyna ¢izukay, sKy
CTYJICHT MOX€E OTPUMATH 32 TCOPETUYHY Ta MPAKTHYHY YacTUHH, ckiagae 100 Gamis.

2.3.1. Memoouka npogedeHHs ma OUiHIBAHHA KOHMPOJIbHO20 3AX00y 0711
3M-J11, 3M-JI2.

MonynbHi kKoHTpOIBHI podoTrt MKP-1 Ta MKP2 mnpoBoauThCs y TECTOBOMY
dbopMari 1o 3aBEPIICHHIO ONPAIIOBAHHS BiIMOBITHOTO MaTepiany JEKIIHHUX 3aHSATh.

BapianTu MOJIynbHUX KOHTPOJBHUX POOIT MICTATH 25 3alUTaHb Y TECTOBOMY
BUTJISI, SIKI OXOTUTIOIOTH BC1 TEMH JTaHOTO MOJYJISl HaBYaidbHOI mucrurmuiinu. Koxna
BipHa BiAMOBIAb OIiHIOEThCA y 1 6anm (3M-JI1, 3M-JI2). MakcuManbHa KiJIbKICTh OastiB
3a BUKOHAHUUM BapiaHT KOXHOI MOJYJIbHOT KOHTPOJIBHOI pOOOTH CTaHOBITH 25 OaiiB.
MaxkcruManbHa KUTBKICTh 0alliB, SIKY CTYACHT MOKE OTpUMATH 3 JEKUIHHOT YacTUHH,
ckiagae 50 oanis.

2.3.2. Memoouka npogedeHHs ma OUIHIOBAHHA KOHMPOJIbHO20 3AX00Y 01
3M-II1 .

BukonanHs 3aBAaHb MOAYJIA IIPOBOOUTLECA Y BI/IFJ'ISIJIi OIIpallfOBAHHA Ta BUKOHAHHS



3aBJ/IaHb, IO MOJIATAIOTh Y PO3B’I3yBaHHI 3aja4 3 TeM NMPAKTUYHUX 3aHSITh.
MakcumaibHa OIliHKa 32 BUKOHAHHS MOYJIA - 25 OaiB.

2.3.3. Memoouka npogedeHHa ma OUiHIO6AHHA KOHMPOIbHO20 3AX00y 0
mooyna I3 (Kypcoeoi pooomu).

BukonanHus 3aBmaHb MOAYJNsS TMPOBOJUTHCS y BHUIJISAAI  OMNpAIFOBAHHS,
BHKOHAaHHS Ta 3axucty KP.

[Ticns odopmiieHHS KypcoBOi poOOTH CTYICHT HaJcWiae ii BHUKJIaJaueBl Ha
nepeBipky. CTyIEHT IOMyCKaeThCs 0 3aXUCTy KypcoBO1 poOOTH Micis MepeBIpKU il
BUKJIaJJaYEM.

3rifHO 3 METOAMKOIO OI[IHIOBAHHS BUKOHAHHS KYpPCOBOTO IMPOEKTY TMepen
JIOTTYCKOM JI0 3aXHUCTYy CTYJEHTIB €JIEKTPOHHI BepcCli HaJlaHUX TEKCTOBUX JOKYMEHTIB
00OB'SI3KOBO  TIEPEBIPAIOTHCA HA OPUTIHAIBHICTH 13 BCTAHOBJICHHSIM  YacTKH
OpPUTTHAJIBHOIO TEKCTY 3TiAHO 3 M. 2.3 TuM4yacoBOro MoJIOKEHHSI MPO 3aXO0JH 100
HEJIOMyIIeHHs akajaeMiunoro miariaty B OJEKY.

MakcumanbsHa orinka 3a BukoHaHHa Moayns I3 (KP) mopiBHioe 25 Gamam.
[TincymkoBa OIliHKa BUKOHAHHS MOMYJIIO 3 KypcoBOi pOOOTH CKJIAJA€ThCA 3 JIBOX
YACTHH:

— OULIHKM BHMKOHAHHS €TalliB KypCOBOIO TPOEKTY 3TIHO 3aBIaHHS, BHJIAHOTO
BUKJIaJ]a4eM, Ta JOTPUMAHHSIM YHHHUX BUMOT 10 O(OPMIICHHS;
— OIIHKH 3aXHCTy KypCOBOTO MPOEKTY (POOOTH).

Ha xoxHy 4YacTMHY HaJa€ThCs BIAMOBIAHA YacTKa OalliB MOAYJIIO 3 TaKUM
pO3paxyHKOM, MO0 mepria JacTwHa ctaHoBwia 60% (15 OGamiB), a mpyra — 40%
(106amiB).

KypcoBa poGoTa OIIIHIOETBCSA SK CAaMOCTIMHMA BHJI HaBYaHHS, 1 MiJACYMKOBa
OIlIHKAa BUCTABJISETbCS Y KIUIbKICHIM Ta sKICHIM QopmMi B OKpemiil BiIOMOCTI
BCTAHOBJICHOT'O 3pa3Ka.

3arajbHa MakCcUMajbHa KUIBKICTh 0aliB 3 guctuItiinu «EkonoridHa Qizuka,
AKy CTYJEHT MOXE OTpPUMAaTH 3a TEOPETUYHY Ta MPAKTUYHY 4YacTHHH, ckiaxae 100
OatiB.

2.3.4. Memoouka nposedeHHsA ma OUIHIO6AHHA KOHMPOIbHOZ0 3aX00y 014
cemecmpo6ozo icnumy
[TincymxoBuit cemectpoBuit koHTposub (IICK) mnepenbauvae 181 Qopmu
OI[IHIOBAHHS YCITIIITHOCTI 3aCBOEHHS CTYJCHTOM HAaBYaJbLHOTO MaTepialy JUCIUTLTIHH:
KUTbKICHa oOIliHKa (0an ycmimHOCTi);  siKicHa oiiHka. KinbkicHa orfiHka (6an
YCHIIIHOCTI) — II€ BIJCOTOK, KM CTaHOBHUTH IHTErpajibHa cyma OajiB, OTPUMaHUX
CTYJICHTOM Ha KOHTPOJIOIOYHMX 3aX0JaX, BiTHOCHO MaKCHMaJIbHO MOXKIUBOI CyMH
OaniB, sSiKka BH3HAYCHA NPOTPaMOI0 HABYAIBHOI AMCHUMIUTIHM. SIKiCHAa OIlIHKAa — Ie
OIIIHKA, sIKa BUCTABIISETHCS HA MiICTaB1 KIIbKICHOI OLIIHKY (0amy yCHIIIHOCTI) 32 Oy/Ib-
SKOI0 SIKICHOIO IIKaJIol. B yHIBepcHUTETI BUKOPUCTOBYIOTHCSI TaKl IIKANU SIKICHUX
OLIIHOK:
- yorupubanbHa (BiIMIHHO, 10OOpe, 3aJ0BUIBHO, HE3aTOBUIBHO) — ISl (OpMHU
CEMECTPOBOT0 KOHTPOJIIO Y BUTJISI/II CEMECTPOBOTO ICTIUTY (€K3aMEHY);



- ceMubanpbHa mkana oniHtoBaHHS ECTS — BHKOpUCTOBY€TbCS 32 KPEAUTHO-

MOJIYJIbHOI CHCTEMU OpraHi3allii HaB4aJIbHOIO MPOIIECY.

CemecTpoBuil icnuT (€K3aM€H) — 1€ NHCbMOBAa (QopMa MiJACYMKOBOIO
KOHTPOJIFOIOUOTO 3aX0Ay B IMEpioj 3aliKoBO-eKk3aMeHariitHoi cecii. I1ix gac ekzameHy
NEPEBIPSIETbCS 3aCBOEHHS CTYACHTOM TEOPETUYHOIO Ta MPAKTHYHOTO MaTepiany
(3HaHb, BMIHb Ta HABHUYOK, IO BU3HA4YCHI y CcWiIa0yCl HaBYAJIbHOI TUCLUUIUIIHH) 3
OKpEMO1 HaBYaJbHOI JUCHUILUIIHUA 3a ceMecTp. OIiHIOBAaHHS YCIIIIHOCTI BUKOHAHHS
CTYJICHTOM IIHOTO 3aX01y 3/IIMCHIOETHCA Y (hOpMi KUTBKICHOT OITIHKH (0aJT yCHIIITHOCTI).
Jlomyck 10 icnuTy 3a MiACyMKaMd MOAYJIBHOTO HAKOMHYYBAJIBLHOTO KOHTPOIIIO
pernmamMeHTyrThCcs 1. 2.4 [lonokeHHS Tpo TPOBEACHHS IMiJCYMKOBOTO KOHTPOJIIO
3HaHb CTY/ICHTIB.

Crynent BBaxaeThcs gomymieHuM g0 I[ICK 3 HaByanbHOI AMCHUILIIIHU
«Exomnoriuna ¢i3ukay, SKIO BIH BUKOHAB yCi BUAM pOOIT, mepeadadyeHi poOouoro
HABYAJIBHOIO MPOTPaMoOI0 AUCIUILIIHY, 1 HA0OpAB 32 MOAYJIBHOIO CUCTEMOIO CyMy OaliB
He MeHie 50% BiJ MakCUMaJIbHO MOKJIMBOI 3a MPAaKTHUUHY YACTUHY TUCHUIUTIHH: 25
6aniB y cymi 3a 3mictoBHi Moayni 3M-I11 ta I3 (KP). B inmomy BunajaKy CTyIeHT He
JIOTTYCKAETHCA JI0 ICTTUTY.

Koxen crynenrt, skuit Ha AeHb icnuty Mae nomnyck go IICK 3 gucturmoiiay, mo
3aKIHYYETHCS ICTIUTOM, CKJIaJa€ TMCHMOBHH 1CITUT (€K3aMeH) 3a PO3KJIaJIoM €K3aMEHIB.

SIKIIO CTYJEHT Ha JIeHb €K3aMEeHY He JIIKB11yBaB 3a00proBaHICTh 3 MPaKTUYHOI
YaCTHHH HABYAIBHOI JUCIMIUIIHU, BiH HE JOMYCKAETHCS 10 eK3aMeHy. SIKIO CTYIeHT
JIKBIyBaB 3a00proBaHICTh MO TMPaKTHUYHIA YacTHHI J0 JHS €K3aMeHy, TO BiH
JIOTTYCKA€ThCS BUKIJIAJIAYEM JI0 €K3aMEHY.

[TlincymkoBa KOHTpoJibHa  poOoTa (iCCKT) MpEeACTaBisie COOOK TECTOBI
3aBllaHHSA, KOXXHE 3 SKUX MICTUTh 25 3anuTaHb. MakcuManabHa OIlIHKa 3a
pe3ylbTaTaMu MiJCyMKOBOi arectailii (icnuty) craHoBuTh 100 Gauis.

3aranpHa OIliIHKa 3a CEMECTpP BHUBOJUTHCS SK CEpeaHboapumeTHyHe 3a
MiICYMKaMi TOTOYHOTO KOHTPOJIO (3 TEOPETUYHOi Ta MPAKTUYHOI YaCTHUH) Ta
OIIIHKOIO 32 ICITHUT.

[lIkama mepexody BiA OIIHOK 3a HAI[IOHAJLHOK CHCTEMOIO JIO CHCTEMH
€KTAC naBeneHna y Tabmuiii:

Kpurepii oriHtoBaHHs ek3amMeHaIIiHUX poOiT 3a cuctemoro ECTS ta
CUCTEMOIO YHIBEPCHUTETY

. Busnauenus 3a cucTeMoro
3a mIKajJoro 3a HaIlOHAJILHOIO HiBEDCHTET
ECTS CUCTEMOIO YHIBCD y
(y B1aCOTKAX)
BIIMIHHE BUKOHAHHS JIUIIE 3
A 5 (BiZMiHHO) HE3HAYHOIO KUTBKICTIO 90 - 100
TTOMHJIOK
BUILIE CEPENHBOrO DIBHA 3
B 4 (106pe) He - cepelt P 82 - 89

KIJIbKOMa ITOMMIJIKaMHU

B 3araJlLHOMy TIpaBHJIbHA
C 4 (moGpe) po0oTa 3 TIEBHOIO KiTBKICTIO 74 - 81
IrpyOHX TOMMJIIOK

HENOraHo, aje¢ 31 3HA4YHOIO
KIJTIBKICTIO ITIOMHUJIOK

D 3 (3a10BUIBHO) 64 -73




3 (3a/10BUJIBHO) BUKOHAHHS 3a10BOJILHAE
MiHIMaJIbHUM KPUTEPIsIM

FX 2 (He3aJI0BIIbHO) | 3 MOXKJIIUBICTIO MIEPECKIIACTH 35-59
2 (He3aloBIIbHO) | 3 00OB’SI3KOBHM TOBTOPHHUM 1-34
KypCOM HaBYaHHS

60 - 63

3. PEKOMEHJIAIIIL IO CAMOCTIMHOI POBOTH CTYJIEHTIB

3.1. Moayab 3M-JI1 «®i3u4Hi ABHINA B MACIITA0AX HABKOJIUIIHbOTO
cepeaoBHINA TA iX Pi3HYHUI ONTHUC ».

3.1.1. [losuanusa

Tema 1. ®i3uuHi sABUIIA B MacITabaXx HABKOJHUIIHBOTO CEPEIOBUIIIA:
aTMocQepHi (razouHaMivHi SBUINA, (G13UYHI SBUIA Y BOAHOMY CEPEIOBHUIIII
(ripoaHAMIYHI SIBUIA), Te0(]i3UUHI SIBUIA Y 3€MHIN KOpi.

[Ipu BUBYEHHI TEMH 3BEPHITH YBary Ha pi3HOMaHITHICTh NIPUPOAU 00’ €KTIB, K1
€ TIPEIMETOM €KOJIOTTYHOT (PI3MKH K MUKAUCITUILIIHAPHOT HAyKH. B To¥ e Jac
MO>KJIMBICTh MOJICTFOBAHHS Ta JAOCTIHKEHHS MTPOIIECIB €BOJIONIT IIUX PI3HUX CUCTEM
THUMH CAMUMHU METOJaMHU € HACJIJAKOM iX CHUIBbHOI 0COOJIMBOCTI — BIAKPUTOCTI
cucteM. MeToau piBHOBaYKHOI Ta HEPIBHOBAXKHOI TEPMOJIMHAMIKH Ta CTATUCTUYHOT
(GI3UKH € BOXIIMBUM THCTPYMEHTOM OIUCY Ta AOCTIKEHHS (Pi3MdHUX, 610(i3HIHUX
MIPOIIECIB Ta SBHIII, IO BIIOYBAIOTHCS y PEATbHUX CUCTEMAX, SIK1 € BIIKPUTUMHU
CHUCTEMaMH.

Jimepamypa [1, 2, 8, 11, 13,15].

Tema 2. XBuiaboBI HpolEecH y JOBKUUIL. XBHIbOBE PIBHAHHS. 3BYKOBI Ta
€JIEKTPOMATrHITHI XBUJII. EnextpoMarHiTHe BUIIPOMIHIOBaHHS. Y-
BUIIPOMIHIOBaHHS.

VY npupoji 4acTo 3yCTpidyaroThCs SBUIIA, SKUM B TiM UM 1HIIIHM Mipi IpUTaMaHHa
MePIOIMYHICTh, TPOIECH, B SKHX JesKka CHUCTeMa 0aratopa3oBO BIAXHIISIETHCS Bij
MOJIOKEHHSI PIBHOBArd 1 3HOB TIOBEPTAETHCS 10 HhOTO. [Ipu BUBUEHHI MaTepialy ciif
YCBIJIOMUTH, IO MOAIOHI MPOIECH TOMYCKaITh OJHAKOBUM MaTEMAaTHUYHUMA OMHC 32
JIOTIOMOT010 M epeHIIaIbHUX PIBHAHb TOTO CAMOTO BUIY HE3aJeXHO BiJ (i3UIHOI
npupou (MEXaHIYHOI UM €JIeKTPOMArHiTHOI) KOJIMBaHb Ta XBUJIb.

[Tpy BUBYEHHI MUTAaHHS MPO 3BYKOBI XBWJI 3BEPHITh yBary Ha BiANOBIIHICTh
MK Cy0’€KTHBHUMH XapaKTEPUCTHKAMH 3BYKY, 33 IKUMHU CIIPHMMAIOTh 3BYK JIFOJICHKI
OpraHu CIIyXy, Ta 00’ €KTUBHUMH XapaKTEPUCTUKAMH 3BYKY SIK (DI3HUHOTO SBUIIA.

CaiTJiOBe, €JIEKTPOMArHiTHE Ta pajialiifHe BUIPOMIHIOBaHHA (B Till YacTHHI,
II0 CTOCYETHCS PEHTTEHIBCHKOTO Ta Y- BHUIPOMIHIOBAHHS) 3 (I3MYHOTO MOTJISIAY
MOJKHA BiTHECTH JIO OJJHOTO THUIy — €JeKTpoMarHiTHoro. OgHaK Ba)KIMBO PO3YMITH,
110 iX CJiJI PO3PI3HATH TAKOX 3 TOUYKH 30Dy Aii, AKY BOHHU 3IIHCHIOIOTH Ha JIOJUHY Ta
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i xuB1 ictotn. OTke mpobiema paalaliiHOTO 3a0pYIHEHHS € OKPEMOKO TEMOO
(bI3UKH TOBKIILIA.
Jlimepamypa [1, 5, 8 ].

Tema 3. TepmoauHaMIYHUNA METOJ OIKUCY IIPOIECIB Yy MAaKPOCKOIIYHHUX
cucteMax. TepMoauHaMiyHl MapaMeTpu Ta TepMOAMHAMIYHI (QYHKIi. YMOBU
TEPMOJUHAMIYHOI CTIMKOCTI.

[Ipyn BuBYEHHI TEMH HEOOXiTHO 3BEPHYTH yBary Ha CHTPOINIO CHCTEMHU SK
BAXJIMBUI TEPMOAMHAMIYHHUNA IapaMeTp, L0 XapaKTEpU3ye CTYMiHb HaOIMKEHHS
TEPMOJUHAMIYHOI CUCTEMH J0 PIBHOBAXXHOIO CTaHy; YSICHHMTH CIOCIO BBEJECHHS Ta
GBBUYHUN  3MICT TepMOJAMHAMIYHUX (QYHKIIH, BUKOPUCTAHHS SKHX JIO3BOJISE
KOHKPETU3YyBaTH HaIpsIM MPOLIECIB Ta BU3HAYUTH YMOBH CTIHKOCTI TEPMOJAMHAMIYHUX
CUCTEM B OKPEMHHX BHWITaJKaX, KOJIM 3aJMIIAIOTBCA HE3MIHHUMH JEsKi
TepMOJAMHAMIYHI ITapaMeTpH.

Jimepamypa [1, 2, 8, 12].

Tema 4. CraTucTUYHUHN TIAX1A O OMUCY MAKPOCKOMIYHUX CUCTEM.
KaHoHIUHMI Ta MIKPOKAHOHIYHUI aHcaMOuib. [IpuHLIKIN eproJuyHOCTI.
Cratuctuuna cyma. Posnonun ['i66ca. Bupas TepmoauHaMunnx QyHKIIN yepes
CTaTUCTUYHY CYMY.

[lpy BWBYEHHI NMUTaHb TEMU HEOOXIJHO 3BEPHYTH yBary Ta 3acBOITH TakKi
MOHSATTS, K MaKPOCKOIIIYHUNA Ta MIKPOCKOTIIYHUIN CTaHU CUCTEMH, (pa30BUi MPOCTIp,
¢dazoBa TpaekTOpis, €projguyHa MOBEpXHS, (YHKLIA PO3MOJALITY Ta CTaTUCTUYHUMA
aHcaMOJ1b. YCBIIOMHTH PI3HHINIO MK MIKPOKAaHOHIYHUM Ta KaHOHIYHHM aHcamOieM
(arcamOsiem 1'160ca), MOHATTS CTATUCTUYHOTO 1HTETpaja Ta CTATUCTUYHOI CyMH Ta
MOJKJIUBICTh TOBHOT'O aHaJi3y TEPMOJMHAMIYHOTO CTaHy CHUCTEMH 3a BIJJOMOIO
CTAaTUCTHUYHOIO CYMOIO (CTATUCTUYHUM IHTEIPATIOM).

Jimepamypa [ 3, 8, 11, 12].

Tema 5. TepmoauHaMmika HEOOOPOTHHX TMIPOLIECIB: JIOKajdbHA piBHOBAara
CUCTEMHU; JIHIMHUI 3aKOH; NPUHLMI CUMETPli KIHETUYHUX KOE(DIIIEHTIB;
3aKOHU 30€peXeHHs JJIsl YHMCENIbHOI T'YCTHHU YaCTHUHOK, IMITYyJIbCy, €HEprii,
pIBHSIHHSA OajlaHCy €HTPOTii.

[Ipy BHBYEHHI TeMHU NeEpIl 3a BCE 3BEpPHITH yBary Ha BIAMIHM Yy TOBEAIHII
CHTPOITli B 130JbOBAHMX Ta BIIKPUTHUX CHCTEMaxX Ta MOJKJIWBI HACTIJKU Ili€l
oOcrtaBuHU. B 1307b0BaHUX cHUCTEMax 3aBASKA HEPIBHOBAXHUM (HEOOOPOTHUM)
nporecam (audy3ii, TETUIOMPOBITHOCTI, XIMIYHUX pPEaKIliil TOII0), €HTPOIIs MOXe
JMIIE 3pPOCTaTH, MOCATA0YM MaKCHMAaJlbHOTO 3HAYEHHS B CTaHI TEPMOAMHAMIYHOI
piBHOBaru. lle BuUKIIOWa€e caMOYMHHE BUHUKHEHHS BIIOPSAJKOBAaHUX YTBOPEHD,
OCKIIbKM BIIOPSIIKOBAHICTh ACOIIIOETHCS 31 3HUKEHHSM €HTpomii. Y BIIKPUTUX
cUCTeMaXx, KOJIM BUPOOHUIITBO EHTPOMIT CYMPOBOIKYETHCS BIATOKOM ii HA30BH1, TOOTO
B CHCTEMY TOJAETHCS JIOCTATHHO BEJIMKHH BiJl‘€MHHI TOTIK EHTpOIi, B Hili MOXe
BUHUKHYTHU Ta MIATPUMYBATHUCS JesKa BIOPSAKOBaHA KOHQIrypauis ,sIKii BiAmoBigae
HU3bKE 3HAUEHHS EHTpOMil.. BakiIMBO YCBIIOMHTH, IO TEPMOAMHAMIYHHHA CTaH
CUCTEMHU TPU IBOMY CYTTEBO HEPIBHOBAXHHH, TOOTO HEPIBHOBAXHICTb MOXE
CIY’)KUTH JIKEPETIOM YIOPSIKOBAHOCTI.

TepmoanHamika HEOOOPOTHUX TPOLECIB, KA € (PEHOMEHOJOTTYHOI0 OCHOBOIO
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BUBUYEHHS JMCHUIATUBHUX MPOIECIB y PI3HUX CUCTEMAX, CIUPAETHCA Ha IMOJOXKEHHS,
nepeniveHi y Ha3Bi TeMu. OT)ke, BUBUEHHS JIIHIMHUX 3aKOHIB, SIK1 OMHUCYIOTh TPOLIECH
MEPEHOCY MPHU HEBEIUKHUX 30ypPEHHSIX B CUCTEMI, 3aKOHIB 30€PEXKEHHS, YCBIAOMIICHHS
TaKUX TOHAThb, $K JIOKaJbHa pIBHOBara, TMOTIK, TEpPMOJMHAMIYHA CHJIA,
CITIBBITHOIICHHS B3aeMHOCTI OH3arepa, BAPOOHUIITBO €HTPOITI 1 T. iH. € HEOOXITHUM
JUIsL OTPUMAaHHS 3aJI€KHOCTI MDK IHTEHCUBHICTIO JIKEpesia €HTpPOIli B CHUCTEMI Ta
pPI3HMMH HE3BOPOTHUMH IIpolLecaMH, SKI B HId BIAOYBarOThCS, IO € 3aJa4ero
HEPIBHOBAXKHOI TEPMOIUHAMIKH.

Jimepamypa [1, 2, 8,12 ].

Tema 6. Heniniiina tepmoauHamika. EBomiomis BIIKPUTHUX — CHCTEM.
YuiBepcanbHuit Kputepiit eBotoii ['nencaopda-Ilpuroxuna.

[Ipn BUBYEHHI TeMH CIiJ 3BEpHYTH yBary Ha MOHSTTS CTalllOHAPHOTO CTaHy
CUCTEMH. YCBIJOMHUTH BaXKJIUBICTh TeopemHu [IpuroxuHa, ska Hajga€e KpUTEpii
HaIpsIMKy €BOJIOIIT BIJKPUTOI CHUCTEMM 3a 3HAKOM IOXIHOi BiJ BHUPOOHUIITBA
eHTpomii 3a 4yacoM. Cmig ypo3yMiTH OOMEKEHICTh IBOTO KPHUTEPI0 00JIACTIO
BUKOHAHHS JIHIMHUX 3aKOHIB Ta PO3MVISHYTH YHIBEpCaJbHUM KPUTEPIH E€BOJIIOLI],
KWW CTOCYETHCS IIBUIKOCTI 3MIHM BUPOOHHUIITBA €HTPOIIII 32 paxXyHOK 3MiHH TIIbKH
TEPMOJUHAMIYHUX CHUJI 1 HE 3aJIeKUTh B IPUIIYIIEHb MPO XapaKTep 3B’SI3KIB MIXK

MMOTOKaMH 1 CUJIaMH, TOOTO € IPUAATHUM 1 B HEJIiHIMHIN 00J1acTI.
Jlimepamypa [1, 2, 8, 9, 12,13,14,15].

3.1.2. [lumanmus ons camonepegipku

Tema 1.

1*. [llo Take nucumaTuBHA cuctema? HaBeniTh MpUKIaad TUCUTTATUBHUX CUCTEM.

2*. B OCHOBI SIKUX CKJIAJHUX MACIITAOHHX SBUII y JOBKIJUT JIEXKHUTH TETJIOBA
KOHBEKI151?

3. 3a SKHX yMOB MOXHa CIIOCTEpIraTi BUHUKHEHHs KOMipok benapa y ToHkomy mapi
piauHu?

4. o € BUMaIKOBHUM, a IO CTPOTO JeTepMiHOBaHUM Yy nociini benapa?

5. Slka peakuis € IpUKIaIOM caMOOpraHizaiii B XiMii?

6. UYuM € nopyIlIeHHs MPOCTOPOBOI Ta XUpaIbHOI cuMeTpii y peakuii binoycosa-
JXabotuHcbKOro?

7*. SIxi mpoliecu B €KOJIOTIYHUX CUCTEMAX € HACIIIKOM 30BHIIIHBOTO BILTUBY?

Tema 2.

8*. 3anuiuiTh piBHSAHHSA, 0 MA€ Ha3BY XBUJIOBOTO piBHAHHSA? SIKi ponecu
OMHCYIOTH 32 HOTO JOMOMOTO0?

O*. Slka 3ajexHICTh BiJ] KOOpAMHATH Ta 4Yacy € XapaKTepHOIO Mg (PYHKIIH, sKi
3aJI0BOJIHHSIFOTh OJJHOBUMIPHE XBHIIOBE PIBHSIHHS?

10*.  SIky mpupony MaroTh 3BYKOBI (akycTuuHi) xBwii? Bim woro 3anexuth ix
MIBUJIKICTB? SIK yTBOPIOIOTHCS yAapHi XBUIIi?

11%*. I[TopiBHsNTE 00’ €KTUBHI Ta Cy0’€KTUBHI XapaKTEpUCTUKU 3BYKY. SIKui Aiama3oH
4acTOT  MaloTh YJAbTpa- Ta 1HPPa3ByKoBi XBwii? SKMM € iX BIUIMB Ha KHUBI
oprasizmu?

12*. 1110 sABAsIOTH COOO0I0 eNeKTpoMarHiTHi xBuii? Ix BracTuBocTi?
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13* EnexTpomMarHiTHe  BUNPOMIHIOBaHHSA.  SIKMH  CHEKTp  €JIEKTPOMATHITHHX
BUIIPOMIHIOBaHb TexHOC(epHu. [lo sIKoro Jaiana3oHy 4acToT (JIOBXKHH XBHJIb) HAJIEXKaTh
PEHTTEHIBCHKI Ta Y-IPOMEHI? SIK BOHM BIUIMBAIOTh HA >KMB1 OpraHi3Mu’?

Tema3.

14*.Y yomy mojsirae TEpMOAMHAMIYHHIN METOJ OMHCY IPOIECIB Y MaKpPOCKOMIYHUX
cucremax?

15*5k1 TepMoAMHAMIUHI ~ MapaMeTpu Ta (YHKIII BUKOPUCTOBYIOTh JUISI OIUCY
TEPMOJUHAMIYHOTO CTaHy CUCTEMU?

16*.11lo Take enTpormisi cuctemMu? SIki BIacTUBOCTI BoHa Mae? SIK MOBOIUTH cebe y
3aMKHEHHX cucTtemax?

17* Sk Burnsgae 11 3aKkoH TepMOIUHAMIKH JIJIS1 BIIKPUTHX CUCTEM?

18*.OnuiiTh yMOBH MOKJIMBOTO HANPSIMKY 3MIHH CTaHY TEPMOJWHAMIYHOI CUCTEMHU
Ta YMOBH ii pIBHOBAaru Mpu pi3HUX 0OMEKEHHSX, HAKIaIEHUX Ha CUCTEMY.

Tema 4.

19*%. o Take cratucTMyHa Bara MakpockomiyHoro crany? Illo Take da3oBuii
npoctip?

20%*. SIxi cucTeMH Ha3WMBAIOThCA eproauuyHuMu? Ha sikuil moBepxHi JEXKHUTH (a3oBa
TpaekTopis?

21%*. Illo Take cTaTUCTUYHUI aHCAMOJIb? Y YOMY MOJSTa€ MPUHIUI €KBIBAJIEHTHOCTI
PIBHOBaKHMX aHCAMOIIIB?

22*. Illo BpaxoBye 1 IO HE BpaxoBYye€ KaHOHIYHMI po3nofiin? SIKuM piBHSHHSIM
3a/1a€ThCsl KAaHOHIYHMM pPO3Monii?  SIKUM pIBHSHHSAM 3aTa€ThCA MIKpOKAaHOHIYHHI
po3moain?

23*$kuii po3noain Tpeda BUOpATH AJi BUBHAYEHHS TEPMOJAMHAMIYHUX BIIACTUBOCTEHN
Tina?

24. Sk 3B's3aHi BUIbHA EHEPris 1 CTAaTUCTUYHUH I1HTErpajn? TEePMOIIHAMUYHUIMA
MOTEHI[IaJ 1 CTATUCTUYHUHN 1HTerpasi? XIMIYHUM MOTEHIIa 1 eHepris?

Tema S.

25%*. Illo Take BinkpuTa cuctema?

26*. Illo po3ymitOTh TiJ JIOKaTBbHOK piBHOBarow cucremu? Ski il yMOBUM TOBHHHI
BUKOHYBaTHUCA?

27*. JlaiiTe O3HaueHHS TOHATTAM “MOTIK’, “TYCTHHA MOTOKY”, ‘“TepMOIUHaAMIYHA
cuna”?

28%*. SIki mpouecu nepeHocy BaM BioMi? 3anuiliTh pIBHAHHS (JIIHIHHI 3aKOHHU), K1 X
OTIHACYIOTh.

29%* 3a K00 03HAKOIO MPOIIECH MEPEHOCY MOAUISIOTH Ha MPsAMI Ta Helpsami ?

30. ¥V yomy nosnsirae npuHin Kropi? mnpuHIUN cuMeTpii KIHETUYHUX KOEQIIli€HTIB
(reopema Onzarepa)?

31*. Skwii BUrIsA MaloTh 3aKOHM 30€pPEeKEHHS Ui TYCTUHU YHCIa YacTUHOK,
IMIyJIbCY, €HepTii?

32*, SIky BeIMYHMHY HA3UBAIOTh BUPOOHHUIITBOM CHTPOIii? SIKHMil BUTIIST Ma€e PiBHSIHHS
OaslaHcy eHTporii?

Tema 6.

33*. Yu 3anumiaeTsCs y BIAKPUTUX CHCTEMaxX TEHJCHIISI 3pOCTaHHS €HTPOIIii, YH Iie
NpUTAMaHHO JIUIIE 3aMKHEHUM CUCTeMaM?

34*. Skmii cTaH CHCTEeMH Ha3WBAE€THCS cTamioHapHuM? YuMm  BiAPI3HAETHCS
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CTalllOHApHUM CTaH BiJ pIBHOBAXHOTO?

35%*. YV yomy cyth Teopemu [Ipuroxxknna? 3a sKux yMOB BOHA € CIIPABEIIUBOIO?
36*. HaBenite yHiBepcanbHuil KpuTepiit eBomrouii ['encnopda — Ipuroxuna.
37. Po3kputu pi3uuHMIA 3MICT YHIBEPCATBHOTO KPUTEPIO €BOJIIOLII].

(* - muTaHHS A1 caMoTIepeBipKU 0a30BHX Pe3yIbTATIB HABUAHHS — 3HAHB, YMiHb,
HaBUYOK).

3.2. Moayab 3M-JI12 «Exodiznka ik NPUKJIAA CKJIATHOI CHCTEMH,
BIIKPHUTOI y HABKOJMIIHbOMY cepenoBuili. HepiBHoBa:kHi (pa3osi
nepexoam»

3.2.1. [losuannus

Tema 1. Camoopranizauia. ['onoBHi pucu Ta npuHmund. CiHepreTHka.
[Ipenmer Ta €TUMOJIOT .

[Ipu BUBYEHHI TEMU CI1J] YCBIJOMHUTH, 110 3arajibHUM JJIsl BCiX SIBUI] YTBOPEHHS
VIOPSAKOBAHUX CTPYKTYp TMpPH HEOOOPOTHHX IMpOIecax y CUIBHO HEPIBHOBAXKHHUX
CUCTEMaX € KOONEPAaTUBHUM (CyMICHMM) pyX BEIUKHUX TpPYI MOJIEKYJ, SKHI
BIIOOpaKEHU y TEpMiHI «CiHEpreTuka». ['OJIOBHUM JOCSATHEHHSIM CIHEPT€TUYHOTO
MIIX0My € Te, MO B HiIM OOIPYHTOBYIOTHCS TPHHIMIIH, SIKi JIeKaTb B OCHOBI
camoopranizaiii. I{i TpuUHIUIK 1 € TOJOBHUM 3MICTOM TeMmH. [l ypo3yMiHHA
YVHIBEpPCAJIbHOCTI ~ ABHMILA CAMOOpraHizamii poO3rJsHbTE MNPUKIAANM BUHUKHEHHS
YIIOPSIKOBAaHUX CTPYKTYP y CUCTEMaX Pi3HOT MPUPOIH.

Jlimepamypa [1, 2,12,13,14,15].

Tema 2. Teopist cTiiKOCTI Ta Teopis Oipypkariiii.

[Ipu BHBYEHHI TEeMH 3BEPHYTHM yBary Ha METOJIUKY JMJOCIIJDKEHHS YTpaTu
CTIMKOCTI CTalllOHApHOTO CTaHy CHUCTEMH Y JIHIHOMY HAOJIMKEHH1 Ta TMOB’sA3aHl 3
UM  aHaII30M MOHATTA  Oldypxanii, napamMerpy MOpAAKY, NPHUHLMITY
HiANOPSAIKYBaHHS, (Da30BOro MOPTPETY CHUCTEMH. BaKJIMBO YCBITOMHTH, IO came
3HaYEHHS KOPEHIB XapaKTEPUCTUYHOTO (AUCTEPCIMHOTO) PiBHAHHS, IO OTPUMYIOThH
npu JiiHeapu3alii HeNiHIMHUX AudepeHliadbHUX PIBHSAHb, SIKI OMHUCYIOTh CHUCTEMY,
BH3HAYAIOTh OCOOJIMBI TOYKU (TOYKH CIOKOIO) Ta Xapakrep (pa3oBoi TpaekTopii, TOOTO
dazoBuii moprper cucremu. [Ipu 1boMy aHaii3 Ta MPOTHO3YBAaHHS TOBEIIHKH
CUCTEMH HE MOTpeOye po3B’sA3yBaHHS HENIHIWHUX OudepeHIianbHUX PIBHSAHb, SKeE
MOXKE CKJIajaTu Aesiki TpyaHoin. OTxe HeoOXiIHO 3HATH KiIacH(iKalliro 0COOIUBUX
TOYOK Ta yMITH HABECTH MPUKIIAAN CUCTEM 3 BIAMOBIAHUMHU (Pa30BUMHU OPTPETaAMH.

VY sKocTi TpUKIAAIB Yy Kypcl pO3IIIAAbCS JIOCHIIKEHHS Ha CTIHKICTh
riIpoIMHAMIYHUX TeUil Ta HeUTpaibHa CTIMKICTh MOJIEN] «XMKAK-KEPTBAY.
Jlimepamypa [1,2,8,12,13,14].
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Tema 3. CTpyKTypOyTBOPEHHS B MPOCTOPOBO PO3MOALIEHUX CUCTEMAX.

YTBOpEHHS MPOCTOPOBUX CTPYKTYP y CHUCTEMI PO3IISHYTO HA MPUKIIAAlL OJHIET
3 HAWOUIBII BIAOMUX B XIMIYHIA KIHETHLI MOJENed - «OpycemsaTop», B SKIA
¢GIrypyroTh J1Ba CHpsDKEHI NMPOMDKHI NMPOAYKTHM Ta aBTOKaraliTW4yHa crtafis. llpu
PO3IJIs/l 3BEPHITH yBary Ha Te, 10 BAHUKHEHHSI IPOCTOPOBOI CTPYKTYPH - XIMIYHUX
XBHWJIb, IKI PO3BHMBAIOTBHCSI y 4Yacl, MOB’S[3aHO 3 BBEAEHHSAM B CUCTEMY KIHETUYHMX
pIBHSIHb, $KI ONHUCYIOTh IPOCTOPOBO  OJHOPIIHY (3aBOSKM  MEXaHIYHOMY
MepeMINTyBaHHIO) CUCTEMY, TPalIEHTHUX YICHIB, III0 YPAaXOBYIOTh HEOAHOPITHICTh Ta
Tudy31HUN PyX KOMITOHEHT.
Jlimepamypa [1,2, 9,11,12].

Tema 4. [lesxi 3agaui ekoJorii K 3ama4i ¢pi3UKK CKIagHux cuctem. [lpukmaam
MOJIEJIIOBAHHS 3a1a4 JOBKULIA.

[Tepin 3a Bce HEOOXIAHO YCBIAOMMTHU 3arajibHl MPUHIUIH, SIKUX AOTPUMYIOTHCS
npu o0y 0Bl MOJIENEH SIBUIl HABKOJIUIIHBOTO CEPEAOBUIIA!

- 3a pe3yJibTaTaMH CIIOCTEPEKEeHb MOIIYK aHAJOTi 1 MPOTOTHUIIIB CEpell BIAOMUX
nabopaTopHHUX (PI3UKO-XIMIYHHX CHCTEM, TOOTO BCTAaHOBJICHHS THUITY MOJIEIIL;

- YCTaHOBJICHHSI B paMKax 0OpaHOi Mojeli crenu(piyHuX 0coOIMBOCTEH 3amadi
(HampuKiIaA, HATypalibHI 3HAYEHHS 4YHCEN B 3a/Jadax TMpO UHUCEIbHICTh
TTOMYJISAIIIH);

- TOPIBHSHHS PE3yJbTaTiB MOJAEIIOBAHHS 3 AOCITIAOM.

Posrisin okpeMux mpuKiIagiB MOACTIOBAHHS PI3HOPIAHUX 32 CBOEID MPUPOIOIO
CHUCTEeM JOBKLLISA (MOJCNh KIIMATHYHOI MIHJIWUBOCTI, MOJICJb BHKHBAHHS, MOJCIb
TUTAHKTOHOBUX CHUIBHOT) JOMOMOKE 3aCBOITH BUKOPHCTAHHS IIMX TMpaBUI Ha
MPaKTHIIL.

Jlimepamypa [1, 2,4,6,8,11,12].

Tema 5. HeeBkuizioBi 00’ ekti. @pakTtanu B Q13U 1 3aa4ax 0po JOBKLLIS.

[Ipu BUBUYEHHI TEMHU BaXJIMBO YCBIIOMUTH, 110 Ti K CaMi SBUIIlA B €BKJIIJIOBOMY
mpocTopi Ta Ha (QpakTadbHUX (HEEBKIIJIOBUX) O00’€KTaX MAalTh 30BCIM PI3HHM
xapaktep. OTxe, sIKICHE PO3YMIHHS TMpolieciB mepeHocy (mudysii, mpoBiIHOCTI,
MpocoYyBaHHs, PUIBTpAIlisl BOJIM) Y BUMAIKOBO HEOJHOPITHUX CEPEAOBUINAX, IO TKUX
HAJICKUTh 0araTo MpUPOJHUX OO’€KTIB, MOB’A3aHO 3 (PpaKkTaJbHUMU ysBIEHHSAMU. B
pe3yabpTaTi BUBYCHHSI MaTepiajdy HEOOXiTHO MaTH YSBJIECHHS NMPO TakKi MOHATTS SIK
¢dpakran, TOHOJOTiYHA BHMIpHICTH, XaycaopdoBa BHUMIpHICTH Ta cmocid ii
oOuucieHHsd, aHoManbHa Oudy3is (cyoaudysis ta cynepaudysia) ta audysiiiHe
PIBHSIHHS, IK€ Y BUMAJKY (pakTaiaiB Ma€ BUIJISA PIBHAHHA B APOOOBUX MPOCTOPOBHUX
MIOX1JHHX.

Jlimepamypa [1,8,9,11,12].
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3.2.2. llumannus ona camonepesipku
Tema 1.

1*. o € 3aranpHUM Ui BCIX SIBUIL YTBOPEHHS YIOPSIKOBAaHUX CTPYKTYp INpHU
HEOOOPOTHUX MpoLEcaxX y CUIbHO HEPIBHOBAKHUX CUCTEMAX?

2*. 11lo B ciHepreTuli po3yMilOTh i NapamMeTpaMy NOPSAAKY (KEpyHOUMMH MOAaMu?
VY 4omy 3MICT NPUHLUITY MUITOPSIIKYBaHHS?

3. HaBeniTe mpuKiIaad BUHUKHEHHS YHOPSAKOBAHUX CTPYKTYp y CHUCTEMax pi3HOI
PUPOIH.

4. B sKoMy ceHCl Ciii BBaXXaTW TEPMIH «BIAKPHUTICTHY» CTOCOBHO CHCTEM 13
caMoopraHizarier?

5* YoMy HE CIOCTEPITaeThCs CaMOOPTaHI3aIMHUX MPOIIECIB MOOIN3Y PIBHOBAKHHUX
cTaHiB?

6. Y ¢dazoBux mepexomax I ta II pomy dyacTo MOXKHa crocTepiraTd TMOSBU
BIIOPSZIKOBAHUX yTBOpeHb. Hampukian piguHa 3 TMOHIKEHHSM TeMIepaTypu
KPHUCTATI3yEThCSA, TOOTO 3 MOJEKYISIPHOTO XaoCy BHUHHUKA€E CTPOTO BIIOPAIKOBAHI
KpPUCTaJIIuH1 I'paTKu. UM He € Takuil nepexij NpuKIagoM caMoopraHizaiii?

Tema 2, 3.

6*. SIki pi3HOBUIM CTIHKOCTI Ta HECTIHKOCTI MPHUITYCKAIOTh PO3B’SA3KH KIHCTUYHHX
piBHSIHB? SIK1 3 HUX CTOCYIOThCS Ol ypKarii?

7*. SIxi Touku Ha Qa30Biii IUIOUIMHI HA3UBAIOTH OCOOIUBUMU?

8*. I1{o € TepMOoaMHAMIYHA T1JIKa Ta SKi TOYKH ii 0OMEKYIOTh?

9*. HaBecTu kinacudikaiiiro 0cOOIUBUX TOYOK Yy (ha30BOMY MPOCTOPi?

10*. SIky ¢a30oBy KpHBY Ha3UBAIOThH CEMapaTPUCOIO?

11. Slxa mpuHIMIOBA PI3HUII ICHY€E M1 T'PAHUYHUM LUKIIOM Ta LIEHTPOM?

12*. Haenith mpuxnaad cuctem, (azoBUN TMOPTPET SKUX € CTIMKUM TpaHUYHUM
nukiaoM. [1lo HeoOXiHO BBECTH y CHCTEMY JJisi OpraHi3allii CTIMKOro I'paHUYHOTO
HUKITY?

13*. SIki icCHYIOTh PI3HOBUAM aTPAKTOPIB IUCUIIATUBHUX JUHAMIYHUX CUCTEM?

14. o sBisie coboro azoBuit «mmoptpeT» cucrtemu JlopeHts?

15. TlosiCHITH CTPYKTYpY JUBHUX aTPaKTOPIB

16*. Slke piBHSHHS ONMCYE yCTaJE€HUN PyX HECTHCIMBOI PIAMHHU? 3a SIKOI0 YMOBOIO
BiJI0OyBa€ThCS BTpaTa CTIMKOCTI MapOJuHAMIYHOI TEUii?

17*. Sxuii pazoBuit noptper Bianosigae moaen Jlotku-Bonbrepa B3aeMoaii XmKak-
xKeprtBa?

Yomy monens JloTki-BonbsTepu He € npuknaaoM OidypkariiitHoi moBeainku?

18*. 3a SKMX YyMOB BHHHMKA€ CTPYKTYpPOYTBOPEHHS B IPOCTOPOBO PO3MOALICHHX
cucreMax?

Tema 4

19*. lTo € OCHOBHUM KepiBHUM (paKTOPOM JUI 3eMHOTO KiIiMary?
20*. Sxi ¢daxtopu ypaxoBye pIBHSHHS TEIUIOBOIO OaJiaHCy CHCTEMH 3emis -
aTMocdepa -
kpiochepa?
21*. 3anumiTte 1e piBHIHHA. CKUIBKH CTalllOHAPHUX CTaHIB JIomyckae cucrema? Ski
XapakTep 00 CTIMKOCTI CTaHy BOHU MalOTh Ta SIKOMY KJIIMATy BiNOBIAAIOThH?
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22%*. SIky posib BIIITparoTh GIyKTYyallii y KIIMaTHIHUX MOJEISIX?

23*. SIxi pucH TUIaHETApHOrO KIIIMaTy O3BOJISIIOTh BBaXKaTH HOTO CHCTEMOIO 13
caMOOpraHizaii€ew?

24%* . SIxi BHYTPICHCTEMHI MPOIECH BUPIZHIIOTH PH MOOYI0BI AMHAMIYHOTO PIBHSHHS
B €KOJIOTTYHUX 3a7adax JOBKLLIA?

25. ki QakTopu ypaxoBYye Ta SKUU BUIJISA] Ma€ CHCTEMa JIOTICTUYHUX DPIBHAHb B
MOJIEJ BUYKUBAHHA?

26*. SIki BUCHOBKH I[0/I0 €BOJIOLII €KOCUCTEMH, KA CKIAJAEThCS 3 XIKaka 1 Horo
JKePTBU, MOXHa 3pOOMTH Ha OCHOBI aHaTi3y pO3B’SA3KIB CHUCTEMH BiJAMOBITHUX
JIOTICTUYHHX PIBHSHB?

27. 3a monoMorow SKoi  cucteMu Iu(y3iiHHO-peakIiiHuX PIBHSIHb MOKHA OMUCATH
(GYHKIIIOHYBaHHS CHUTBHOTH — «XFDKaK-)KEPTBa»  (300IJIaHKTOH-(ITOTUTAHKTOH) B
pamMKax MoJeNl MJIaHKTOHOBUX CHIIbHOT?

Tema 5

28%*. TlosicHITH TOHATTSA (PpakTany Ta HaBEIITh MPHUKIAAN (PaKTAIBHUX OO0’ E€KTIB Yy
IPUPOIL.

29. Ski Tunu caMonoIiIGHOCTI Ta METO/IM TeHepyBaHHs (paKTaIiB BaM Bigomi?

30*. Y yomy BigMiHa ¢paKTaIbHOI BUMIPHOCTI BiJl TOMOJOT14HO1?

31*. Skuit cmoci6 obunciaeHHs  QpakTalbHOI (XaycropdoBoi) po3mipHocTi? s
AKMX 00’ €KTIB XaycaopQoBa po3MIpHICTh 301ra€Tbcs 3 TOMOJIOTTUHOIO?

32*. Ilo Take aHomainbHa audy3ia? Y dYOMy MOJATa€ aHOMANBHICTH MpoIecy?
HaBeniTh npHKIagu CUCTEM 3 aHOMAJIBHOIO TH(Y31€T0.

33. SIk y3araybHIOETHCS pIBHSIHHS AU(]Y3ii HA BUNAJ0K aHOMAJIBHOI AUQY31i?

34*, Slkum Gi3UIHUM CUTYaIliSIM BIANOBIa€ y3aralbHeHE U y3iiHE PIBHAHHS?

(* - muTaHHS AU caMorepeBipkM 0a30BUX pE3yJbTATIB HABYAHHS — 3HAHb, YMIHb,
HAaBHUYOK).

3.3. Moayasb 3M-II1. «Po3é’azyeanns 3a0au 3a memamu J1eKyiltHo20
mooynro 3M-JI1, 3M-JI2»

3.3.1. [losuanusa

Tema 1. XBuIb0Be pIBHAHHS. 3BYKOBI Ta €J1€KTpOMarHiTHi XBuii. [lommpenns
€JIEKTPOMArHITHOTO BUIIPOMIHIOBaHHS B JOBKIJUII.

Po3p’a3yBaHHs 3a7ay IIOJO0 3BYKOBHX XBHJIb MOTpeOye pO3YMIHHS BiJIMIHU
MDK 00’ €KTUBHMMH Ta CyO’ €KTUBHMMH XapaKTEPUCTUKAMU 3BYKY (HANPHUKIAJ, PIBEHb
IHTeHCHBHOCTI 3BYKYy Ta pIBeHb TyYHOCTI) Ta CHIBBIJHOLICHHS MDK HHMH.
Po3B’s13yBaHHS 33124 Ha MOMIMPEHHS €IEKTPOMArHiTHOTO BUIIPOMIHIOBAHHS TOTpeOye
PO3YMIHHS BIIMIH MK 3aKOHOMIPHOCTSIMU TIOIIMPEHHSI XBWJIb ONTUYHOTO Jiana3oHy,
JUIsE  SIKUX BHUKOHYIOTBCS 3aKOHM 3aJIOMJICHHS Ta BiIOMBaHHSA CBiT/IA, Ta
PEHTI'€HIBCHKOTO 1 Y-BUIPOMIHIOBAHHS.

MeToauyHi BKa3IBKM Ta NPUKIAINA PO3B’A3yBaHHA 3a1a4d quB. [S] ['epacumos
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O.l., Aunpianosa 1.C. ®i3uka B 3agavax. [ligpyunuk. X.:®OII [TanoB A.M., 2017.
c.433-443.
Jlimepamypa [1, 5, 8 ]

Tema 2. ®i3uka 10HI3yI0YOTO BUMIPOMIHIOBaHHS Y 3aCTOCYBaHHI1 J0 MPpooOiemM
JTOBKIJLIA.

Po3B’5130K 337124 TeMU TiCHO TIOB'SI3aHHI 3 TEMOIO KYpCOBOTO 3aB/IaHHS, OTXKE
notpedye ocobnuBoi yBaru. [loBepxHeBa Ta 00’€MHa aKTHBHICTh € BaXKJIIUBUMU
XapaKTePUCTUKAMHU PaAJI0aKTUBHOTO 3a0pyAHEHHS BIANOBIIHO TepUTOpli  Ta
BOJIOMMHMII, OTXKE BU3HAYCHHSI AKTUBHOCTI PaJiOaKTUBHUX I130TOMIB € BaKIMBOIO
KOMITOHEHTOIO PaJ10€KOJIOrIi.

[Ipu po3B’si3yBaHHI 3aJa4 Ha 103U pajiialli Ciijl 3BEpHYTH yBary Ha IHepexin

Bl EKCIIO3MIIINHOT 103U (sKa, 3a BH3HAYEHHSM BIJIHOCHUTHCS 1O TOBITPS) MO
MOTJIMHEHOI JT03W y BOJA1I a00 O10JI0TiUHIM TKaHWHI, KUK MOTpeOye BUKOPUCTAHHS
PI3HUX KOEPIIIETIB.

MeToauyHi BKa3iBKM Ta TMNPUKIAAM pO3B’s3yBaHHS 3amad  auB. [10]
I'epacumo O.I., AnpapianoBa I.C., 3atoBckka A.O., CmiBak A.Sl. Metonuuni
BKa31BKH JI0 PO3B’si3aHHs 3a1a4 3 aucuuiuiniau “Pamioexonoris”. Oxeca: Exomoris,
2012, ¢.15-20;

Jlimepamypa [1, 5, 7, 10]

Tema 3. TepmoauHamMiuHi TapamMeTpu Ta TepMoauHaMiuH1 GyHKiii. EHTpomis
Ta CTATUCTUYHI PYHKI(IT PO3MOJILITY.

Po3B’si3yBaHHs 33134 32 TEMOIO MOTpeOye MOMEpeIHbOr0 3aCBOEHHS TaKUX
HOHATH SIK 000POTHI 1 HEOOOPOTHI MPOLECH, CTATUCTUYHUI PO3IMOALI, KAaHOHIYHUMA
Ta MIKPOKAHOHIYHMI aHcamOilb, 3HAHHS TEPMOAMHAMIYHMX [apaMeTpiB Ta
TEPMOIUHAMIYHUX (DYHKIII] Ta pO3yMiHHS CTATUCTUYHOTO 3MICTy €HTPOITii.

MeToauyHi BKa3iBKM Ta MPUKIAINA PO3B’s3yBaHHs 3a1a4 auB. [4] ['epacumon
O.l.,, AnnpianoBa [.C. Meton. BKa3iBKM A0 NPAKTUYHUX 3aHATh 3 JUCHUILTIHUA
“Exonoriuna ¢dizuka”. Oneca: OJAEKY, 2019. 35¢. (en. Bepc.)

Jlimepamypa [1, 2, 3, 4, 8, 12].

Tema 4. MonenroBaHHs €BOIIOLIT EKOJIOTTYHUX CUCTEM.

[Ipu po3B’si3yBaHHI 3a/1a4y 3BEPHITh yBary Ha BUKOPUCTAHHS MpU MOOYIOBI
MOJIeNII 3arajIbHUX TIIXOJIB, SIKI BUKOPUCTOBYIOTHCS TPH MOJICTIOBAHHI MOJENIEH
SIBUII] HABKOJUIITHBLOTO CEPEJOBHINA, Ta YpaxXyBaHHS B paMKax MOJEJI CIinepiaHuX
0COOJIMBOCTEN CUCTEMH, SIKY OIUCYIOTb.

MeToau4Hi BKa3iBKM Ta IPUKIIAIU PO3B’A3yBaHHA 3a1a4 auB. [2] ['epacumos
O.1., Hacraciok B.A. Meroa. Bka3iBKH A0 MPaKTUUHUX POOIT «OCHOBU €KOJOTTYHOI
¢izuxkm». Oneca: OJEKY, 2003. 61c.; [4] I'epacumon O.I., Aunpianosa I.C. Meton.
BKa3iBKM JIO0 TPAKTUYHUX 3aHATh 3 guctuiuiian “Exonoriuna ¢isuka”. Opeca:
OJIEKY, 2019. 35c. (en. Bepc.)

Jlimepamypa [1, 2, 4, 6, 8, 11, 12].
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Tema 5. [lnanerapHuii KiiMmar sk 3a1a4a (Hi3uKu.

[Tpu po3rnsaai 3agavi HEOOX1IHO 3BEPHYTH yBary Ha (PakTOpH, K1 CII1J
yYpaxoBYyBaTH IPU NOOYI0BI MOJIEN1; TOPIBHINTE OTPUMAaHI PE3yNbTaTH 3 PaKTUIHUMHU
3HAYCHHIMH Ta TIPH HEOOX1THOCTI CIIPOOYITE MOSCHUTH BIJIMIHM y 3HAUCHHSAX
BIJIMBOM HEYPaxOBaHUX (PaKTOPIB (IKUX CAMHUX).

MetoanyHi BKka3iBKM Ta NpUKIAaIU po3B’sA3yBaHHs 3a1a4 quB. [4] I'epacumosn
O.l., Amngapianoa [.C. Merona. Bka3iBKM A0 MNPaKTHYHUX 3aHATh 3 JAUCLUUIUIIHU
“Exomnoriuna ¢izuka”. Oneca: OAEKY, 2019. 35c. (en. Bepc.); [2] I'epacumon O.1.,
Hacractok B.A. Meton. BKa3iBKM [0 MNpakTUYHUX POOIT «OCHOBU €KOJOTIYHOL
¢3ukn». Ogeca: OAEKY, 2003. 61c.;

Jlimepamypa [1, 2, 4].
Tema 6. [lochimkeHHs HA CTIMKICTh T1APOAUHAMIYHUX TEUI.

[Tpu po3B’s13yBaHi 3aa4 HEOOXIAHO YPO3yMITH, IO B MEXaHILl PiAUH Ta rasisB
BUBYAETHCSA TIOBEAIHKA PEYOBHMHU K IIIJIOTO, Y MAaKpPOCKOIMYHOMY MacIiTabi,
BEJIMKOMY Y TIOPIBHSIHHI 3 BiJICTAHHIO MK OKpEMHUMH MoJIeKyJaMmu. ToOToO peuoBHHA
PO3IIISIIAETHCS K CYLUUIBHE CEPENOBHINE, IO HAAAa€ MOXIMBICTH PO3TISAATH il
napamMeTpu(TyCTHHY, IIBHJIKICTh, TEMIEpaTypy 1 T. 1H.) AK HemepepBHI (QyHKIT
KoopauHAT 1 4acy. Po3B’s30k 3amau moTpedye MOMEpeIHbOr0 3aCBOEHHS TaKUX
NOHATH SIK 17ealibHa piAMHA, JaMiHapHa Ta TYpOyJEeHTHa Tedis, TiIpoJuHaMidHa
HecTiiikicTh.  OcoOnuBa yBara NPUIUISETHCS KPUTEPISIM CIIBICHYBaHHS PI3HUX
PEXKUMIB TUHAMIYHOI CUCTEMHU

BinnoBinnuii TeopeTH4yHHM MaTepiaj, METOAUYHI BKA3IBKM Ta NPHUKIAAU
po3B’si3yBanHs 3an1a4 auB. [S] I'epacumoB O.1., Auapianosa [.C. dizuka B 3agadax.
Y.1. KonuBanns ta xBuwii. Ontuka. Had. mocionuk. Oneca: TEC, 2015. c. 24-39; [6]
I'epacumo O.I., CmiBak A.Sl. MexaHika CyIUIBHUX CEPEJOBHIN B 3agadax Ta
npukiangax: Meron. Bka3. Oneca: OI'MI, 2000. 60c.

Jlitepatypa [2, 5, 6].

Tema 7. ®pakranu B 3amayax npo JOBKUILIS.

Po3B’s30k 3amad moTpedye MONMEepeaHbOrO 3aCBOEHHS TaKHUX IIOHATH 5K
dpaxTan, TOMoOJOTiYHA BHUMIPHICTh, XaycAopdoBa BHUMIPHICTh Ta cmHocid ii
00YHCIIeHHS, aHOMaJIbHA U Y31

MeToauyHi BKa3iBKH Ta TMPUKIAAM PO3B’A3yBaHHA 3ajad auB.  [9]
['epacumoB O.1., Xynunanes M.M. ®pakranu B ¢izuii Ta 3aga4ax TOBKIUIS: MeTo.
BkaziBku. Oneca: OJJEKY, 2003. 29c.

Jliteparypa [1,9, 11, 12].

3.4. Moayas I3. KypcoBa pobota 3a Temoro «lIporHosyBaHHs Ta
OIIIHIOBAHHSA pajialiifHol O0OCTAaHOBKHM I dYac amapii Ha pajiamiiHo -
HeOe3neuHoOMY 00’ €KTI»

MeTor0 BUKOHAHHS THIIOBOI KypcoBOi poOOTH 3a TeMorw «IIporHo3yBaHHs Ta
OITIHIOBAHHSA pajiaiiifHoi 0O0CTaHOBKHM MMiJ Yac aBapii Ha pajiaiiiiHO-HeOe3MeuHOMY
00’ €KTI» € mnornuOJeHHs 3HaHb TMPO BIUIMB HAa JIIOJAMHY 10HI3YIOUOTO
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BUIIPOMIHIOBAHHS, a TAKOX IMPO IUISAXH OI[IHKU PalilOaKTUBHUX YMOB Ta CTYIEHS iX
BILIMBIB.

KypcoBa poboTa ckiamaeTbes 3 TphOX YaCTHUH: TEOPETUIHOI, PO3PAXyHKOBOI Ta
aHanmiTuyHOi. PoOOTa BHUKOHYETHCSI Ha OCHOBI 3aCBOEHHS TEOPETHYHOTO MaTepiany
[1,10]. Jami 3a HaBeICHWM aJTOPUTMOM, BHKOPHUCTOBYIOUM HaJlaHl BHUKJIagadeM
BUXIJIHI JaH1, HEOOX1JHO BU3HAYUTH 30HY paaialliiHOTO 3a0py/IHEHHS, B SIKYy OMNaaae
00’€ekT micas panialiifHOI aBapii; 103W pajiamii, sIKI MOXYTb OTPUMATH JIIOJIU 3a
pI3HUX YMOB IepeOyBaHHS Yy 30HI; MPOBECTH aHaI3 OTPUMaHUX PpE3yJbTATiB
po3paxyHkiB BianoBigHo HPBY Ta HamaTtu BiamoBiaHI peKOMEHAIII1.

B pe3ynbrari BUKOHAHHS IPOEKTY CTYJEHTU MOBHHHI 3HATH SK 3A1HCHIOETHCS
OITIHIOBAHHS pajliaiiitHoi 00CTaHOBKH ITi/I Yac aBapii, CMOCOOM OITIHKH IIKIIJTUBOI JTii
10HI3YIOUOTO BHUIIPOMIHIOBAHHS Ta HOTO BIUIUB Ha OPTaHI3M JIOAWUHHU; BMITH
pO3paxyBaTH BEJIMYHHY OTPUMAHOI 103U, PO3MIp PU3HUKY Ta 3alPOIIOHYBATH CIIOCOOU
HMOro 3MEHIIICHHS.

PoGota moBuHHa OyTH HaJlaHa BUKJIAaJaueBl Ha MEPEBIPKY HE IMi3HIIIE, HIXK 3a
THXIEHB JI0 11 3aXUCTY.

JeranizoBane 3aBAaHHs, JiTepaTypa, MeTOAWYHI BKa3IBKHM 1O BUKOHAHHS
KypcoBOi poOOTH (IIPOEKTY) Ta MPHUKJIAA pO3paxyHKy HaBejeHi B [7] Anapianosa [.C.
Merto. BKa3iBKH 10 KYpCOBOTO MPOEKTY 3 AUCIUIUIiHN “Ekonoriuna ¢izuka”. Onpeca:
OJIEKY, 2015. 16c¢. (en. Bepc.)

4. IIMTAHHA A0 3AXOAIB IMOTOYHOI'O, IIIACYMKOBOTI'O TA
CEMECTPOBOI'O KOHTPOJIIO

4.1 TecToBi NMUTaHHS A0 MOAYJbHOI KOHTPOJBLHOI POOOTH MOIYJsI
3M-JI1

1. O6’eMHuUli pyxu piguHU (Ta3y) M AI€F0 TEMIIEpaTypHOI HEOAHOPIAHOCTI MA€ HA3BY ...
Jlimepamypa [2, ¢.9]
2. IlopytieHHs: TPOCTOPOBOI Ta XUpallbHOI cuMeTpii y peakiii binoycoBa-)KaboTuHCHKOTO
€ TIPUKIIAJIOM ...
Jlimepamypa [2, c.11]
3. 3 HaBeneHUX nudepeHIiaTbHIX PIBHSIHB, 110 OMUCYIOTH Pi3HI (i3UYHI IPOIECH,
XBUJILOBUM PIBHSHHSM € ...
Jlimepamypa [8,tema 11,c.1; 5, c.434]
4. ITonepeyHi Mpy>kHI XBUJII MOXKYTh IMOIIMPIOBATHCS Y CEPEIOBUINAX ...
Jlimepamypa [ 8,tema 12,c.1; 5, ¢.433]
5. HIBuaKicTh 3BYKY y piAMHAX BU3HAYAETHCS 32 (HOPMYIIOLO ...
Jlimepamypa [8,tema 12,c.1]
6. O0’€KTUBHUMH XapaKTEPUCTUKAMHU 3BYKY €
Jlimepamypa [8,tema 12,c.1; 5, ¢.438]
7. IloBepxHs GpOHTY yAapHOI XBHIII Ma€ popmy ...
Jlimepamypa [8,tema 12,c.1]
8. SIBuIlle aKyCTUYHOT KaBiTallil CHOCTEPIraeTbCs MPU MOLIUPEHH] IHTEHCUBHHUX
YIIBTPa3BYKOBHUX XBHIIB Y ...
Jlimepamypa [8,tema 12,c.1]
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9. [HTEeHCHUBHICTH €JIEKTPOMArHITHOI XBUJI1 € TMIPOIIOPIIIHHOI0 aMILTITYTHOMY 3HAYCHHIO
BEKTOpa HANPYXeHOCTI Eo eneKTpuyHOi CKI1aJ0BOi Y CTETEH ...
Jlimepamypa [8,tema 12,c.1; 5, ¢.440]
10. HaGmmkeHHs 3aMKHEHOT CUCTEMU 10 PIBHOBArd XapakTEPHU3YE ...
Jlimepamypa [2,c.17; 8,tema 2,c.1]
11. 3rigHo 3araJbHOMY KpPHUTEPIIO TEPMOJIMHAMIYHOI CTIMHKOCTI ~ CHUCTEMH CTaH
an1abaTUYHO 130JIbOBAHOI CUCTEMH € CTIHKUM MPU MAKCUMAIbHOMY 3HAY€HHI 1i...
Jlimepamypa [2,c.17; 8,tema 2,c.1]
12. 3 HaBe#ieHUX BUpa3iB EHTAJBIIIIO CHCTEMU BH3HAYaA€ BUPA3 ...
Jlimepamypa [8,tema 2,¢c.2; 4,¢.6 |
13. TepmoauHamiyHM MTOTEHITIaT (BIIbHY eHepriro ['100ca) cucteMu BH3HAYa€ BUPa3 ...
Jlimepamypa [8,tema 2,c.2; 4,¢.6]
14. 3miny enrtansnii cucremu dH Hanae Bupas. ..
Jlimepamypa [8,tema 2,c.2; 4,¢.6]
15. 3miny BinbHO1 eHeprii dF cuctemm Hamae Bupas...
Jlimepamypa [8,Tema 2,¢.2; 4,¢.6]
16. [IpupogHuMu 17151 BHYTPIIIHBOI €HEPTii CHCTEMH € 3MIHHI ...
Jlimepamypa [8,tema 2,¢.2,3 ]
17. TepmoaumnamiuHOWO (QYyHKIIE€HO, 30MTOK sIKOi Hagae poOOTy, IO BHUKOHYETHCS
CHUCTEMOIO B KBa31CTATUYHOMY 130TE€pMIYHOMY ITPOLIEC], €
Jlimepamypa [8,tema 2,¢c.2; 4,¢.6 |
18. Kpurepiem cTiiikocTi cucTemHu, sika 3a10BOJIbHIE yMoBaM P = const; S = const, € ...
Jlimepamypa [8,tema 2,¢.6,7; 4,¢.12]
19. Kpurepiem CTIHKOCTI CHUCTEMH, SIKa 33I0BOJIbHSIE yMOBaM V = const; S = const, € ...
Jlimepamypa [8,tema 2,¢.6,7; 4 ¢.13]
20. ®a30BUM MPOCTOPOM MAKPOCKOIIYHOT CHCTEMH YACTUHOK HA3HBAIOTh ...
Jlimepamypa [8,tema 3,c.1; 3, c.4]
21. CykynHicTh MaKpOCKOIMIYHO OJHAKOBHX CHCTEM, PO3NOAUIEHUX IO JTOMYCTUMHX MiKPOCTaHax,
Ha3uBaroTh ...
Jlimepamypa [8,Tema 3,c.2; 3, ¢.6]
22. TBepmKeHHS, 3a TKUM 3aKOH PO3MOJIIITy WMOBIPHOCTEH CTaHIB I aHCAMOJIIO CHCTEM
Oyae TakuM caMuM, IO W JJIT YacOBOi IMOCIITOBHOCTI CTaHIB OJHIEI CHCTEMHU HOCHUTH
Ha3BY ...
Jlimepamypa [8,tema 3,c.2; 3, ¢.9]
23. HezamMKkHEHa IMiJICHCTEMa YaCTHHOK, sIka MOYKE OOMIHIOBATHCS €HEPTI€I0 3 IHITUMHU
YaCTUHKAMH 1 YTBOPIOE Pa30M 3 HUMH 3aMKHEHY CHUCTEMY Mae€ Ha3By ...
Jlimepamypa [8,tema 3,¢.3; 3, ¢.12]
24. CykynHICTh 3aMKHEHUX OJHAKOBUX 130JIbOBAaHUX CHUCTEM 3 OJHAKOBOK CHEPTi€l0
YTBOPIOE ... aHCAaMOJIb.
Jlimepamypa [8,tema 3,¢.3]
25. CepelnHIO EHEpril0 KaHOHIYHOTO aHCaMmOJI0 YacTHHOK MOKHA OOYHCIMTH 3a
JIOTIOMOT 0I0. . .
Jlimepamypa [8,tema 3,¢.3; 4, ¢.8 ]
26. 3 HaBeZeHUX BUpa3iB po3nojiiioM ['106ca € Bupas ...
Jlimepamypa [8,tema 3,c.4; 4, c.8]
27. CTaTUCTHUYHUHN 1HTETpaJ CUCTEMH YaCTUHOK HAJa€ BUPa3 ...
Jlimepamypa [8,Tema 3,c.4]
28. Y BumaJKy KBaHTOBOT'O XapakTepy eHeprii cuctemu posmnoin ['i60ca mae BUTIAA ...
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Jlimepamypa [8,tema 3,¢.5]
29. BusHaueHHS TEpMOAMHAMIYHUX BJIACTUBOCTEH Tija (MiACHCTEMH) 3 MOCTIHHOIO
KUTBKICTIO YaCTHHOK MOXKJIMBO 34 JOIIOMOTOIO ...
Jlimepamypa [8,rema 3,¢.5; 4, c.9]
30. Benukuit KaHOHIYHUN PO3MOALIT BUKOPUCTOBYIOTD IS CUCTEM ...
Jlimepamypa [3, ¢.16]
31. V Bunmamky JOKalIbHOI DPiBHOBard CHUCTEMH, IO Ma€ XapakrtepHuidl posmip |, ii
napaMeTpu 0 33JI0BOJILHSIOTH YMOBI (HEPIBHOCTI) ...
Jlimepamypa [8,tema 4,c. 2]
32. 3 HaBeJIeHUX HIKYE MPOIECIB 10 HEMPSIMHUX MPOLIECiB IEPEHOCY HaJIEKaTh
Jlimepamypa [8,tema 4,c. 4]
33. 3rigHo NIHIMHOTO 3aKOHY TEPMOJIMHAMIKM HEOOOPOTHHX MPOIECIB KOXXHHMA MOTIK €
JTHIAHOIO KOMOIHAIIEO .
Jlimepamypa [8,tema 4,c. 4]
34. 3akon Oma, 3anucanuil y qudepeHiianbHii Gopmi moB’s3ye MOTIK 3apsagy Je 3
TEPMOJUHAMIYHOIO CHJIOHO ...
Jlimepamypa [8,tema 4,c. 4]
35. PiBusaHs audysii MOB’A3y€ MOTIK YACTHHOK J; 3 TEPMOAMHAMIYHOK CHIIOK
Jlimepamypa [8,tema 4,c. 4 ]
36. Y 3akoni Owma, 3ammucaHoMy B nudepenuianbHiii - Gopmi, TMOTOKOM Ta
TEPMOJIUHAMIYHOIO CHJIOIO €
Jlimepamypa [8,tema 4,c. 4]
37. IIoToKOM Ta TEPMOJUHAMIYHOIO CHJIOK Y PIBHSHHI AUPY3ii € ...
Jlimepamypa [8,tema 4,c. 4]
38. PiBHAHHS TEIUIOMPOBIAHOCTI PiAMHN a0o ra3y BUILUIUBAE 3 JOKAIBHOTO 3aKOHY ...
Jlimepamypa [8,tema 4,c. 6]
39. JIiniliHUI 3aKOH TEPMOAMHAMIKA HEOOOPOTHHUX MPOIECIB BUKOHYETHCS 32 YMOBH ...
Jlimepamypa [8,trema 4,c.4; 2,c.23]
40. 3rigno npuHumy Kropi niHiiHUI 3aKOH MOXe 3B’ sI3yBaTH TEPMOIUHAMIUHI CHIIU Ta
MOTOKH ...
Jlimepamypa [8,Tema 4,c. 5]
41. TlpuHuun cuMeTpii KIHETUIHUX KOEQIII€HTIB BUKOHYETHCS B MEXax ... JIHIHHOCTI
HEO0OOPOTHHX MPOILIECIB
Jlimepamypa [8,trema 4,c.5; 2,¢.23]
42. 3 N? ejleMeHTIB MaTpHIli KiIHeTHYHHX KOoe(ilieHTiB 3rigqHo Teopemu OH3arepa OymayTh
HE3aJICKHAMH ...
Jlimepamypa [8,Tema 4,c. 5]
43. Matpulis KiHeTHUYHUX KoeilieHTiB Mae 9 eneMeHTiB. 3rifHo 3 Teopemoro OH3arepa,
HE3IC)KHUMH 3 HUX OydyTh ...
Jlimepamypa [8,tema 4,c. 5]
44. BizKpUTUMH Ha3UBAIOTh CUCTEMH, SIKI MOXKYTh OOMIHIOBAaTHCA 3 JOBKULISM ...
Jlimepamypa [8,tema 4,c.1; 2, ¢.17]
45. 3miHa eHTpomii BIAKPUTOI CUCTEMHU 3yMOBJICHA ...
Jlimepamypa [8,tema 4,c.1; 2, ¢.18]
46. BupoOHUIITBOM €HTPOIIii HA3UBAIOTH ...
Jlimepamypa [8,tema 4,c.7; 2, ¢.22]
47. Bupas Z Jk Xk », A€ Jy - TepMOMHAMIYHUY NMOTIK, X - TEPMOAMHAMIYHA CHUJIA,
k
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HAJIae. ..

Jlimepamypa [8,tema 4,c. 7; 2, ¢.22]
48. CraioHapHUM HA3MBAIOTh TAKUI CTaH BIIKPUTOI CUCTEMHU, MPU SKOMY 3MiHA €HTPOMIT
BCI€i BIIKPUTOI CUCTEMH ...

Jlimepamypa [8,tema 4,c. 8; 2, ¢.23]
49. 3rigao Teopemi Ilpurokmna KpuTepieM HAOIMIKEHHS BIIKPUTOI CHUCTEMH [0
CTAI[lOHapHOTO CTaHy (MpW MPOTIKAaHHI B HIM JIHIAHUX NPOIECIB) € BUKOHYBaHHS
CHiBBITHOIICHHS ISl IIBUKOCTI 3MiHW BUPOOHUIITBA CHTPOIIIT CHCTEMH ...

Jlimepamypa [8,tema 4,c. 8; 2, ¢.23]
50. BimmoBigHO yHiBepcaabHOMY Kputepito [nencmopda — Ilpuroxkuna y Oynb-skii
TEPMOJUHAMIYHIN cucTeMi 3 (PiIKCOBAaHMMH IPaHUYHUMHU YMOBAaMH MPOIIECH BiI0OYBaIOTHCS
TaKUM YUHOM, IO IIBHUJKICTh 3MIHM BHUPOOHUIITBA EHTPOIIi, sika 0OyYMOBJIEHA 3MIHOIO
TEPMOJUHAMIYHHX CHIL, ...

Jlimepamypa [8,tema 4,c. 9; 2, ¢.24]

4.1 TecToBi NUTAHHS 10 MOYJIbHOI KOHTPOJIbHOI po0oTH Moayas 3M-JI2

1. Bipypkauiero crany AMHAMIYHOT CUCTEMH HA3UBAOTh . ..
Jlimepamypa [2 , c. 25; 8,tema 6,¢. 1]
2. CTpyKTpHO CTiIKOIO Ha3MBAIOTh CUCTEMY, IS SIKOT MaJli 30ypeHHs mapameTpa (L, 10
BXOJHTD B PIBHSHHS PYXY CHCTEMH, ...
Jlimepamypa [2 , c. 25; 8,tema 6,c. 1 ]
3. CTaH AMHAMIYHOI CUCTEMH CJIiJ] BBAXKATU HECTIMKUM, SKIIIO. ..
Jlimepamypa [2 , c. 25; 8,tema 6,c. 1 ]
4. ITix miHepi3alli€ro piBHIHB, K1 ONMMUCYIOTh TUHAMIYHY CUCTEMY PO3yMIIOTh. ..
Jlimepamypa [ 2, ¢.29]
5. JlucumaTiBHA CHCTEMa — 1€ CHCTEMa, B SIKIH ...
Jlimepamypa [8,tema 7, c.1]
6. IMapamMeTpamu MOPsAAKY a00 KEPYIOUMMH MOJaMH HA3MBAIOTh 3MiHHI, QIYKTYyallii SKuX
MaloTh 4ac peyiakcaii ...
Jlimepamypa [8,rema 5,c.1]
7. Toukoro Oidypkarii €...
Jlimepamypa [2, ¢.25; 8,tema 6,c.1]
8. Mix nBoma OidypKkamissMi CTaHU AUHAMIYHOT CUCTEMH ...
Jlimepamypa [8,Tema 6, ¢.6]
0. «'py6i» AMHAMIYHI CHCTEMU — 1€ CUCTEMH ...
Jlimepamypa [8,Tema 6, ¢.3]
10. Kputnuse 3HaUEHHS apaMeTpPy JUHAMIYHOT CHCTEMH — IIE ...
Jlimepamypa [8,Tema 6, ¢.6]
11. ®a3oBa KpuBa, 10 po3auite GiHITHI Ta iHPIHITHI (a30Bi TPAEKTOPi Mae HA3BY ...
Jlimepamypa [8,Tema 6, ¢.5]
12. Ha ¢a3zoBoMy mopTpeTi AMHAMIYHOI CHCTEMU (a30BUM TPAEKTOPISAM, 110 BUXOATH 3
OJIHI€1 TOYKH BIAIIOBIZAC ...
Jlimepamypa [8,Tema 6, ¢.5]
13. Ha ¢ha3oBoMy mopTpeTi AMHAMIYHOT CHCTEMH OCOOJIMBA TOUKa, MOOIM3Y KO (ha3oBa
TPAEKTOPIS MA€ BUTJISA CITIpai, IO 3TOPTAETHCH, €. ..
Jlimepamypa [8,Tema 6, ¢.5]
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14. TTo6mm3y oco6mBOiT ToukH (Ha30BOTO MOPTPETY, SIKA MPEICTABISAE COOOIO CIIIO0,
¢da30Bi TPAEKTOPIl IMHAMIYHOI CHCTEMH MarOTh (OPMY ...
Jlimepamypa [8,tema 6, ¢.5]
15.@a30Buil MOPTPET MasITHUKA 3 yTpaTaMH, 110 3aJI€KaTh BiJ] IBUIKOCTI, Ma€ OCOOIHUBY
TOUKY, 5IKa €...
Jlimepamypa [8,tema 6, ¢.5]
16. OcobnuBa TO4yka Ha (Ha30BOMY IMOPTPETI MUHAMIYHOI CHCTEMH, SIKA € ILIEHTPOM,
BiJITIOBiIa€ CTaHYy ...
Jlimepamypa [8,Tema 6, ¢.5]
17..IIpuknanoM CTpyKTYypHO CTIHKOI CHCTEMH € ...
Jlimepamypa [8,Tema 6, ¢.5]
18. MiniMyMy eHeprii HeliHIHHOTO MasTHUKa Ha (ha30BOMY IMOPTPETI BiAMOBIAAE ...
Jlimepamypa [8,Tema 6, ¢.5]
19..I'pannyni kM HA (Ha30BOMY MOPTPETI AMHAMIYHOT CHCTEMH € XapaKTEPHUMH JIJISl. . .
Jlimepamypa [8,tema 6, ¢.5]
20. ITix TOOIOTIYHOO €KBIBAJICHTHICTIO CTAHIB TMHAMIYHOI CHCTEMH PO3YMIKOTH ...
Jlimepamypa [8,Tema 6,c.6]
21. SIk o3Haka Oidypkamii Ha (a3oBid IUIOMMHI TPAKTYEThCSI OCOOJIMBA TOYKA, SKa
npecTaBisie co0oro ...
Jlimepamypa [8,Tema 6, ¢.5]
22. Oco0nuBa TpaekTopis, HA Ky IMHAMIYHA CHCTEMa HE MOYKE BUMTHU 3a CKIHUYCHHU I
MIPOMIDKOK 4Yacy, ab0 HIKOJIM He 31iie 3 Hel, 3HaXOAsYMCh Ha Hill Y MOYaTKOBUM MOMEHT,
Ma€ Ha3By...
Jlimepamypa [8,Tema 6,c.5]
23. B HemniHilHI JUHAMIYHI CHCTEMH, CTBOPEHIHN AJIs 3/1IHCHEHHS IEPIOJUIHHUX PYXIB,
BBOJIUTHCS 3BOPOTHHM 3B'SI30K ISl OpraHizaiii. ..
Jlimepamypa [8,Tema 6,c.6]
24. da3oBa TpaekToOpis, 110 BiANOBiAae pyxy Micsus € ...
Jlimepamypa [8,Tema 6,c.6]
25. XapakTepHuMH U1 (ha30BUX MOPTPETIB «HETPYOUX» CHCTEM € ...
Jlimepamypa [8,Tema 6,c.6]
26. Y BUMaAKy AUBHOTO aTpakTopa (ha3oBi TPAEKTOPIi ...
Jlimepamypa [8,Tema 6,c.7]
27. YcraneHuil pyX HECTUCIUBOI PIAMHA OTIHCYETHC ...
Jlimepamypa [ 2, c. 33]
28. Pyx piguHu Ha3WBaIOTh HECTIHKHUM, SKIIIO ...
Jlimepamypa [ 2, c. 34]
29. 3a manux uucen PeliHonb/ca rigjpogHaMiYHa TEYIs € ...
Jlimepamypa [ 2, ¢.34 ]
30. ITapameTp, sIKHi1 XapaKTepu3ye MOPYIIEHHS CUMETpIi B CUCTEMI, MA€ HA3BY ...
Jlimepamypa [ 2, c.42]
31. ®a3osi nepexonu I Ta Il pony He € mpukIagOM camooprasizanii BHACHIIIOK ...
Jlimepamypa [2, c.42]
32. IloOnu3y kpuTHuHOi TOUYKM (Ha30BOro MEpexony “mapa — piauHa” MapaMeTpoM
MOPSATIKY € ..
Jlimepamypa [ 2, c.42]
33. 3MeHIIeHHS 3HAaYeHHS alb0eso ...
Jlimepamypa [ 2, c.47]
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34. 3rigno 3akony Credana-bonpiiMana BUTPOMiHIOBAIbHA 3/IaTHICTh 31POK € MPSMO
MPOTOPIIHHIHA ...
Jlimepamypa [ 2, c.46]
35. V piBHSHHI TemIOBOro OamaHCy, SKE€ BHKOPUCTOBYETHCS B MOJENl KIIMAaTHYHOL
MIHJIMBOCTI 3MIHHOIO € ...
Jlimepamypa [ 2, c.46]
36. 3rigHO MOAENi KIIMAaTUYHOI MIHJIMBOCTI 3B'S30K (Mepexil) MK CTaliOHAPHUMHU
CTaHaMU 31MCHIOETHCS 32 TOTIOMOTOIO ...
Jlimepamypa [ 2, c.48]
37. V wmomeni Jlotki — BoabTepa (Momem <«KepTBa-XMKak») BIIKPUTICTh CHCTEMHU
MO/IENTIOETHCS 3aBAAHHAM MOCTIHHOTO 3HAYEHHS ...
Jlimepamypa [2, ¢.35]
38. 3 po3B’sa3ky moneni JIotki — BombTepa (Mozeni «okepTBa-XnkKaky») BUILTUBAE
NEePiOUIHICTS ...
Jlimepamypa [2, ¢.36]
39. Ilpu MonenrOBaHHI €KOCUCTEM BHYTPICUCTEMHUMU MPOIIECAMH, YPAXyBaHHS SIKUX
MPUBOAUTH 10 HETIHIHHOCTI AMHAMIYHUX PIBHSHB, € TIPOLIECH ...
Jlimepamypa [2, c.49]
40. ®pakTasoM Ha3MBAIOTh MHOKUHY, I K01 XaycnopdoBa BUMIpHICTD ...
Jlimepamypa [8,tema 13,c.1]
41. Maiixe caMonoJiOHIMU € ppaKTaIH, sKi ...
Jlimepamypa [8,tema 13,c.2]
42. 3a mO1IOMOT 00 iTepamifHuX (PYHKIIHA TEHEPYIOTH ...
Jlimepamypa [8,tema 13,c.1]
43. ®pakTanay, M0 TeHEPYIOTHhCS 3 BHKOPUCTAHHSIM CTOXaCTHYHUX TIPOIIECIB, HAICKATh
70 ...
Jlimepamypa [8,tema 13,¢.2]
44. O®pakTanaM, II0 T'€HEPOBaHI 3 BUKOPUCTAHHSAM ITepalliiHUX (YHKIIHM, HailuacTimie
NpUTaMaHHa ...
Jlimepamypa [8,tema 13,c.2]
45. Maiixe camornoaiOHUMU € ppaKTalid, TEHEPOBaHi 3a JIOTIOMOT OO
Jlimepamypa [8,Tema 13,c.2]
46. Maui komii iioro pakrany y mepeKpydeHuX Ta BUPOHKCHUX (POpMax MarOTh
bpakranu...
Jlimepamypa [8,trema 13,c.2]
47. Ilpuknagamu anreOpaidHuX (paxTalliB € ...
Jlimepamypa [8,Tema 13,¢.2]
48. IlpukiagaMu CTaTUCTUYHUX (PaKTaliB € ...
Jlimepamypa [8,tema 13,c.2]
49. MiHiMaJIbHE YUCJI0 HE3AICKHUX 3MIHHUX, SKI OJHO3HAYHO BU3HAYAIOTHh KOXKHUM
€JIEMEHT MHOKUHH, HaJa€ i1 ... BUMIPHICTb
Jlimepamypa a [8,tema 13,¢.3]
50. XaycnopdoBa BUMIpHICTb (hpaKkTajiB HOPIBHSAHO 3 TOMOJIOTIYHOIO BUMIPHICTIO € ...
Jlimepamypa a [8,tema 13,c.4]
51. HeniniliHa 3aJ€XXHICTh CEPEIHBOT0 KBaipaTa 3MIIICHHS YaCTUHOK BiJ 4acy €
XapaKTEepHOIO A7t AUPY3iT ...
Jlimepamypa [8,Tema 13,¢.6]
52. Beenenns 1poOoBOi MOX1IHOT 32 YaCOM y PIBHSHHSA [IEPEHOCY NPU aHOMAJIbHOL
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mudy3ii J03BOJISE ypaxyBaTH ...
Jlimepamypa [8,Tema 13,¢.8]

4.3 TecToBi 3aB/IaHHs 10 eK3aMeHAliliHOT po0oTH

No OcHoBHa
TecToOBi 3aBIaHHS fuTeparypa,
CTOPIHKHU
1. YMOBOIO BUHUKHEHHsI KOMIpoK beHapa € ... [2] c.9
2 3BYKOBI XBHJIi — IPY>KHI XBHJIi 3 YaCTOTAMH KOJIMBAaHb B [8],remal2,c.1;
JiarasoHi ... [5] c.437
3 [ToB310BXHI MPY>KHI XBUJII MOXYTb MOIIMPIOBATUCA Y ... [8],remal2,c.1;
[5] c.433
4. [IBuAKiCTh 3BYKY y ra3aX BU3HAYAETHCS 32 (HOPMYIIOIO ... [8],remal2,c.1;
[5] c.437
S. PiBeHb TydHOCTI 3BYKY 31 3pOCTOM IHTEHCUBHOCTI [8],remal2,c.1;
[5] c.438
6. 3aBxIu 3pocTae MpU HEOOOPOTHOMY Ipolleci y 3amkHeHiit | [8],rema 2,c.1;
CHUCTEMI ... [2] c.17
7. OCHOBHHMM KpHUTEpIEM CTIMKOCTI alabaTUYHO 130JIbOBAHOI [8],Tema 2,c.1;
CHCTEMH € MAKCUMAJIbHE 3HAUCHHS ... [2] c.17
8. 3 HaBeJIEHUX BUPA3iB BIJIbHY €HEPril0 CUCTEMHU BHU3HAYA€ [8],Tema 2,c.1;
BUpA3 [4] c.6
0. XiMiYHHI TOTEHINA | — II€ BigHeceHe a0 onniel yactuuku | [8],rema 2,c.3;
3HAYCHHS ... [4] c.6
10. 3MiHy BHYTpiliHbO1 eHeprii cucremu dU Hamae Bupas ... [8],tema 2,c.2;
[4] c.6
11. 3miHy TepMmoauHaMidyHoro moteHmiany dG cucremu Hamae | [8],trema 2,c.2;
BHpa3 ... [4] c.6
12. [TpupoaHUMHU JUTS €HTAJIBIIIT € 3MIHHI ... [8],rema2,c.2,3
13. [TpupoaHUMH 3MIHHUMM JUJISl BUIBHOI €HEprii € 3MiHHI. .. [8],rema2,c.2,3
14. KiNbKicTh TEMIOTH, OTPUMAHOI CHCTEMOIO Y [8].rema 2,c.2;
KBa31CTaTUYHOMY IIPOLIECI IPU P = const HAjae ... [4] c.6
15. Kpurepiem criiikocTi cuctemu, sika 3a10BoJibHsIE ymoBaM V = | [8],Tema2,c.6,7
const; T =const. € ... [4] c.13
16. da3oBa Tpa€EKTOPIs JIGKHUTH TOBEPXHI, SIKA € ... [8],Tema 3,c.1
[3]c.5
17. 3rilH0O 3 eproJMYHOI TIMOTEe3010 cepeaHe 3a uyacoMm Ta | [8],rema 3,c.2
CepeIHE 3a aHCAMOJIEM ... [3] c.9
18. DyHKIIisS PO3MOIiTY 32 CTAHAMH MiJICKCTEMH YacTUHOK, ska | [8],rema 3,c¢.3
3HAXOJIUTHCS Y PIBHOBA31 3 BEJIMKOIO 3aMKHEHOO cuctemMoro | [3] ¢.12
— TEPMOCTATOM, MAJIOI0 YaCTHHOIO SIKOTO BOHA €, Ma€ Ha3BY
19. CTaTUCTHYHHMIA  aHCaMOJIb 1301b0BaHOi  cuctemu 3 | [8],Tema 3.c.3
NOCTIHHMUMM 3HAYEHHSAMH 00’€My, KUIBKOCTI YaCTHHOK 1
€Heprii Mae Ha3By ...
20. Cepenni  3HAYeHHS  BEJIIMYMH, sKi €  JguHamiuHumH | [8],Tema 3,c.4
XapaKTEPUCTUKAMHU CHCTEMH, O0YHCITIOIOTH 32 JIOOMOromw ... | [4] ¢.8
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21.

Posmoxin I'i66ca € craTucTHaHOIO (QYHKIIIEI0 PO3MOILTY, KA
BIJIMTOBIIA€ aHCAMOIIIO. ..

[8],Tema 3,c.3
[3] c.12

22. CTaTHCTUYHY CYMy CHCTEMH YaCTHHOK HAJa€ BUPA3... [8],Tema 3,c.5
23. VY BUMNAAKY JIOKaJbHOI pIBHOBaru CUCTEMH XapakTepHuii yac | [8],Tema 4,c.2
3MiHHU ii MapaMeTpiB T 3aJ0BOJIBHIE HEPIBHOCTI
24. 3 HaBeICHUX HUXKYE MPOIIECIB 0 MPSIMUX MpolieciB nepenocy | [8],rema 4,c.4
HAJICKATh ...
25. [TorokoM Ta TEPMOAMHAMIYHOI CHIOK y piBHsHHI | [8],Tema 4,c.4
TEIUIOMPOBITHOCTI € ...
26. PiBHSIHHS HEIEPEPBHOCTI AJIs PiAHU 200 ra3y BUILIMBAE 3 [8],rema 4,¢.5
JIOKaJIBHOTO 3aKOHY 30€pEKEHHS ...
217. VY BIOKpPUTHX CHCTEMax TEHJEHIIS 3pocTaHHs eHrpomii, mo | [8],Tema 4,c.1
NpUTAMaHHA 3aMKHCHUM CHCTEMaM. . . [2] c.18
28. 3rigHo npuHIUIy Kroopi T€H30p MOMEHTY IMITYJIbCY MOXKE [8],Tema 4,c.5
OyTH TOB’SI3aHUI JIIHITHUM 3aKOHOM TUIBKH 3 ...
29. Marpuiist KiIHeTHIHHX Koe(DillieHTIB Mae 4 eIeMEHTH. [8],Tema 4,c.5
3rigHo 3 Teopemoro OH3arepa, HE3aleKHUMHU 3 HUX
OyIyTh ...
30. 3rigno 3 teopemoro IlpuroknHa BupOOHMIITBO eHTpomii B | [8],rema 4,c.8
CTaIlilOHAPHOMY CTaHi BIJAKPUTOI CHCTEeMH IpU MpoTikauHi B | [2] ¢.23
Hi{ JTIHIWHUX TPOIECIiB TPHUIMAE ...
31 VHiBepcaqbHUM  KPUTEpiEM  €BOJIOIIl  Ha3uBaeThes | [8],rema 4,¢.9
TBEPKCHHS: [2] c.24
32. JIiHiiHWIA 3aKOH TEPMOJIUHAMIKM He0oO0OpOoTHHX mporeciB | [8],rema 4,c.7
N [2] c.22
Jj =Y LixXx BHKOHYETBCS 33 YMOB ...
k=1
33. CTpyKTpHO HECTIHKOIO Ha3UBAIOTh CUCTEMY, JUIS SIKOi Mali [8],rema 6,c.1
30ypeHHS MmapameTpa |, 0 BXOAUTH B PIBHAHHS PyXy [2] c.25
CHCTEMH, . ..
34. CrtaH TMHAMIYHOI CHCTEMH MOKHA BBaXKaTH CTIHKHM, [8],Tema 6,c.1
SKIIIO. . . [2] c.25
35. XapakTepHHUMH O3HAKAMH JTUCHUITATUBHOI CUCTEMH € ... [8],Tema 7,c.1
36 CraHu TUHAMIYHOI CHCTEMH € TOTIOJIOT1YHO eKBiBaJiecHTHUMHU | [8],Tema 6,¢.6
37. Kinetnyne piBHSHHA, 0 npunyckae Oidypkamii, wmae | [8],Tema 6,c.1
MICTUTH B €001 ...
38. «Herpy6i» nuHaMi4Hi CHCTEMH — 1€ CHCTEMH ... [8],rema 6,c.3
39. [Tepernny cemaparpuc Ha (pa30BOMY MOPTPETI HENIHIHHOTO [8],tema 6,c.5
MasiTHUKA BIJIMOBIJIAE ...
40. Ha ¢a3oBomy moptperi AuHamMivHO1 cucteMu (pa3oBUM [8],tema 6,c.5

TPAEKTOPISIM, 110 CXOAATHCS B OHIN TOYIIl BiAMIOBIAE
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41.

Ha ¢azoBomy mopTpeTi AMHAMIYHOT CHCTEMHU 0CO0IMBA [8],Tema 6,¢.5
TOYKa, MOOIU3Y K01 (ha30Ba TPAEKTOPIS MAa€ BUTJIS CITipaJli,
110 PO3TOPTAETHCH, €. ..

42. Ha ¢a3oBomy moptperti HeNiHIHHOTO MasiTHUKA cernapaTpuca € | [8],tema 6,¢.5
($ha30BOIO KPUBOIO, 11O ...

43. Ha da3zoBomMy mopTperi AMHAMIYHOI CHCTEMH B OKOJTi [8],tema 6,c.5
0CO0JIMBOI TOYKH, SIKA € IIEHTPOM, (Pa30B1 TPAEKTOPIi MAIOThH
bopmy ...

44. IIpHKIaI0M CTPYKTYPHO HECTIMKOT CHCTEMH €. .. [8],Tema 6,¢.5

45. 33. He maroTh rpaHUYHUX [IUKITIB Ha (Pa30BOMY HOPTPETI [8],rema 6,¢.5
JMHAMIYHI CUCTEMH, 1110 €

46. XapaktepHumu Ut ($a3oBUX MOPTPETIB «rpyoux» cucrteMm € | [8],rema 6,¢.6

47. PyX piinHM HA3UBAIOTh CTIMNKKUM, SIKIIO ... [2], c. 34

48. [Mpu umcnax PeliHonbiaca, OUTBIIMX 3a KpUTHYHE 3HA4YeHHs, | [2], c. 34
pEeXuM Tedii € ...

49. s das3oBoro mepexoay “mapamarHetuk - (epomarnerux” | [2], c. 42
apaMeTPOM MOPSIIKY € ...

50. 30i1pIICHHS 3HAYSHHSI aJb0eIo ... [2], c. 47

51 [Mpu 3ammcy piBHSHHS TeIIoBoro Oamancy B Mogzen | [2], c. 46
IUIAHETAPHOTO KJIIMATy BUKOPHCTOBYETHCS 3aKOH ...

52. ®da30BUM MOPTPETOM JAMHAMIYHOI CHCTEMH B MOJENI «XKak- | [2], c. 36
KEPTBA» €

53. [pukiagaMu reOMETPUYHUX (PAKTATIB € ... [8],rema 13,c.2

4. Tononoriuna  BuMmipHicTs  ¢paktamiB  mopiBHsHO 3 | [8],Tema 13,c.4
Xaycnop§oBOr BUMIPHICTIO € ...

55. BBenenns apo60Boi MOXigHOT 32 KOOPIWMHATAMU Y PIBHSHHS [8],Tema 13,c.7

MIEPEHOCY MPU aHOMaJIbHOI u(y3ii J03BOJIAE ypaxyBaTH ...
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