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1. OMUC HABYAJIbHOI JUCHUILITHA

Merta

MeTta BUBUYEHHS HaBYAJIBbHOI JUCHUIUTIHK (OpMyBaHHA Yy
OakasiaBpiB 3HaHb MMPO 3aKOHOMIPHOCTI (hI3UMYHUX BJIACTUBOCTEH
NPUPOJHUX BOJ Ta (PI3UYHUX MPOIECIB Y BOJHUX OO0 €KTax 1
3amacax BOJIOTH Y PIYKOBHUX BOJI0300PIB B ACSIKOMY arperaTHOMY
BUJy: HarpiBaHHsS Ta  OXOJIO/)KCHHS, BHIIAPOBYBaHHS,
JbOJIOYTBOPEHHS, CHITOTAHEHHSI, TOIIIO.

KomMmrieTteHTHICTD

K43 3natHicTh BUKOPUCTOBYBATH TEOPETUYHI 3HAHHS i
OPAKTUYHI HABUYKH 3 (Q13UKHU IS JOCIIHKEHHS T1IPOJIOTTYHUX
IPOIECIB Ta 1X 3aCTOCYBaHHA y NMPOQECIHIN TISTbHOCTI

PesynbTar
HaBYAHHS

P431 BuxkonyBaTu riapodi3udHi po3paxyHKH MPH TOCIKEH1
T1APOJIOTIYHMX MPOIECIB (TETUIOBUM OalaHC BOJOMMMIII,
JHOJIOYTBOPEHHS Ta pyWHYBaHHS JIHOJJ0OBOTO MTOKPHBY,
0COOJIMBOCTI TEPMIYHOTO PEKUMY BOJOCXOBHIIL).

ba3oBi 3HaHHS

BusnaueHHs (G13MYHHUX SKOCTEW MPUPOTHUX BOJI;
AHOMAaJIbHI BJIACTUBOCTI BOJIU;

®di3uuHi IPOIIECH Y BOAHUX 00’ €KTaX;

®di3uuHI POIIECH SIK1 BiIOYBAIOTHCS Y BOJAOMMAX;
Crioco6u Ta 3aKOHOMIPHOCTI IIepeiayl Teria;
PiBHSHHS TeI0BOr0O OaaHCy B PI3HUX PopMax;
IIponec 1b010yTBOPEHHS,

IIpouec pyliHyBaHHS Jb0J0BOTO TOKPUBY;
[Ipoiiec BunapoByBaHHsI.

ba3oBi BMiHHS

i el R G R E

BukopucroByBatn  oTpuMaHi BUPIIIICHHI
Ter1o(i13UYHUX 3a/1a4;

Po3paxyBaTu naty noyaTky JibOJIOyTBOPEHHS Ha PiuKax;
Po3paxyBaTtu Temneparypy NMOBEpPXHI BOJU Ta TEMIEPATYpPY
BOJIY 3a TJIMOMHOIO;

4. Po3paxyBaTu JOBXHHY OTIOJIOHKU;

5. Po3paxyBaTu TOBUIMHY JIbOAY 1 IPOTHO3 BOAHOTO PEKUMY

pIYOK Ta 03ep.

3HAaHHA  IIpHU

bl

ba3oBi HaBUUKH

1. 3maTHICTh 3aCTOCOBYBAaTH OCHOBHI METO/IM aHATI3y
rigposoriyHoi iH(opmaii.

[ToB’s3aHi1 I'apodizuka, yactuna 2 (po3aut «Dizuka okeaHy»)
cuiiadbycu
[Tonepenus Buma maremaruka; ®i3uka; MeToau ta 3acodu
TUCHUTLITIHA T1IPOMETEOPOJIOTITYHUX BUMIPIOBAHB;

3aranpHa riapoJIorisl.
Hacrynna ["aposnoriyHi po3paxyHKH;
JTUCIIMILIIHA I'apomoriuHi mporHo3mu.

Kinekicts rogua

JEKITI: 15
NPaKTHUYHI 3aHATTA: 30
1abopaTopHI 3aHATTS: -




CEeMIHAPChKI1 3aHATTS: -
caMocCTiifHa po0oTa CTyIeHTIB: 45

2. MIPOT'PAMA HABYAJIbHOI JUCLHUILITHA

2.1. Jlekuiini Motymi

KinekicTs rogua

Kon HasBa moyns Ta Tem ayautopri | CPC

3M-JI1 | ®di3u4Hi BJaCTUBOCTI BOJH, eJIEMEHTH Teopil 15 10
Temjionepeaaydi, MeToAu riipoTepMidyHUX Ta
JbOJOTEPMIiYHMX PO3PAXYHKIB BOJHUX 00’ €KTIB
1 I'igpodizuka, ii 3a7a4i Ta 3B’ 530K 3 IHIIUMHU
TUCILUILTIHAMH.

2 OCHOBH TEOPii TEMIO0OOMIHY.

3 PiBHSIHHS TEIJIOBOTO OajiaHCy.

«4 Temmnepatypue nosie. CraiioHapHe i
HECTaI[lOHapHE TeMIIEpaTypHE TOJIE.

5 Po3paxyHOK TeMIiepaTtypH Tija.

«6 JludepenmianbHe piBHAHHS TEIIONPOBITHOCTI.
o7 I'impoTepMiuHi pO3paxyHKH PiUOK Ta BOJOMM.
8 JIboJOBOTEPMIUHI PO3PAXYHKH PIUOK Ta
BOJIOMMMUII.

IligroroBka 10 icnuty 10

Pazowm: 15 20

Koncynpramii: T'ommii Mapuna Bonoaumupiaa, BiBTOpok 14:30-16:00,
getBep 13:30-15:00, ayxn. 314 (kadenpa rigpoorii cymi).

2.2. IlpakTyHi MOy

Kinekicts rogua

Kon Ha3Ba moayns ta Tem aymutopri | CPC
3M-II1 | I'inpogizuuHi po3paxyHku Ha piukax Ta 5
BO/J0CXOBHIIAX
e 1. Po3paxyHok Temnepatypu noBepxHi BOAU 7
BOJIONM B I€Pi0/1, BUILHUM BiJ] JIHOTY.
e 2. Po3paxyHOK JIOB)XMHHU OIOJIOHKH. 8
o 3. Po3paxyHOK 1aTu MOYaTKy JbOJOYTBOPEHHS Ha 7
pluKax.
o 4. Po3paxyHOK TeMIiepaTypu BOAH 1O TIUOUHI i 8
JHOJIOM CJ1a00NPOTOYHOTO BOJOCXOBHIIA.
3M-13 KIT™/13 «JInonoBumii pexum piuku (03epa, 20
BOAOCXOBHIIA)....uueeenss (Ha3Ba BOIHOTO 00’ EKTY)»

e OCOOMMBOCTI TEPMIYHOTO 1 JIbOJIOBOT'O PEKUMIB
JOCTI)KYBaHOTO BOJTHOT'O 00’ €KTa
o Po3paxyHOK HapoCTaHHs TOBIIMHU JIbOJOBOTO




MTOKPUBY.
e Po3paxyHok Temuionepeaayi Bii BOJU 10 OBITPS
Kpi3b JIbOJOBUH TTOKPHB.

Pazowm: 30 25

[Tpumitka. KIT** - kypcoBa poboTa 3a BUOOPOM CTyICHTA

Koncynpramii: T'ommii Mapuna BonoaumupiBaa, BiBTOpok 14:30-16:00,
yetBep 13:30-15:00

2.3. CamocrTiiiHa pobOTa CTyJIeHTa Ta KOHTPOJIbHI 3aX0]I1

KinpkicThb Crtpok
Kon )
Moy 3aBnanns Ha CPC Ta KOHTPOJIbHI 3aX0/1H TOINH npOBez[eHHg
(HABY.THXKHI1)
3M-JI1| ellinroroBka mo nekmiiuux 3augaTh 11713 10 1-13
YO 14
«KP-1 (0606 s13x06uil) 14
3M-II1 | eIliaroroBka g0 npakTudHUX 3aHaTh [1K3 5 1-13
YO 14
e Odopmitenns 3BiTy 3M-I11 (0606 s3x086u1L) 14
3M-I3 | eBuKOHaHHS KypCOBOi poOOTH / AJOMAITHHOTO 20 1-12
3aBJIaHHS
YO 13
« Odopmnennii 38iT KIT"/]13 (0606 's13x06uil) 13
ITinroToBKa /10 iICIIUTY 10
Pazowm: 45

MCTOI[I/IKa IMPOBCACHHS Ta OI_IiHIOBaHHH KOHTPOJIbHUX SaXOI[iB.

1. 3M-JI1 omiHeThess y 40 GamiB, 3 HUX 30 OamiB — TectoBi 3aBmaHHs KP-1
(0606’s3x06utl) MO 2 Oanu 3a KOXKHY IMpaBWIbHY BiANOBiAb Ta /() OaniB — ycHe
OMUTYBAaHHS ab0 MIArOTOBKA MOB1IOMJIECHHS.

2. 3M-II1 ouiHtoetbess y 40 OGaniB, 3 HuXx 30 OamB — odopMIEHUN 3BIT IO
pe3ysibTaTaXx BHUKOHAHHS PO3paxyHKIB (0006’sa3kosuil) Ta [0 0OamiB — ycHe
OTUTYBAHHS i/ 9ac 3aXUCTy MPAKTUIHOTO MOIYJIIO.

3. 3M-I3 ouinoerbes y 20 6anis, 3 Hux 15 Ganis — odopmuenuii 3sit KIT™/J13

(0606 ’s306U1l) 3 TOTYCKOM Ta 5 O6aJliB — 3aXUCT BUKOHAHOTO 3aB/IaHHS.

Cymu oOanie, AKi ompumas cmyOeHm 3a 6cCiMa 3MICMOSHUMU MOOYIAMU HABUANLHOL
oucyuniinu (po3oin «l'iopoghizuxay ma po3oin « Dizuxa oxeauyy), opmyromo iHmecpaIbLHy
OYIHKY NOMOYHO20 KOHMPOTIO CMYOeHmMA 3 HA84AIbHOI Jucyuniinu. Bouna € niocmagoio 0ns
00NYCKy CmyoeHma 00 cemecmpoBo2o icnumy.

s Oennoi hpopmu HaeuanHs TATAHHSA PO JOMYCK JI0 CEMECTPOBOTO iICIUTY 3a IMiJICYMKaMH
MOJYJIBHOTO HAKOMUYYBAIBHOTO KOHTPOJIO peraamMeHTyroTbes M. 2.4 [lomoxeHHs mpo
MPOBEJICHHS IICYMKOBOTO KOHTPOJIIO 3HaHb CTYJCHTIB, a caMe, CTYJICHT BBa)Ka€ThCS
JOMYIIEHUM [0 TIiJCYMKOBOTO CEMECTPOBOTO KOHTPOJIIO 3 KOHKPETHOI HaBYaIbHOL
JTUCIUIUIIHY, SKIO BIH BHKOHAB BCl BUAM poOiT, mepemdaveHi cuutadycoMm 1 HaOpaB 3a
MOJIYJIBHOIO CHCTEMOIO cyMy OaiiB He meHie 50% (/5 6anig) Bii MaKCUMAaTbHO MOKIMBOI
3a MPAaKTUYHY YacTHHY po3aiuny «limpodizukay mucuumuniau «[1apodizuka» Ta yCHIIIHOTO




3aXHUCTy KYpCOBOi pOOOTH / TOMAIIHBOTO 3aB1aHHs (He MeHIe /2 6anig).
4. Icnut omiHOeThess y 20 OamiB, mo 1 Oamy 3a KOXHY IpaBWIbHY BIANOBIIb
eK3aMeHalIiHOT poboTH, sika MicTuTh 1o 10 murtanp 3 po3ainy «l'igpodizuka» Ta
«Di3uKa OKeaHy».

3acanvna oyinka 3a Oucyuniiny — YcepeoOHeHd MIdC HOMOYHOI mda

niOCYMKOB0I0 OYIHKOIO 3a ICNUM.

3. PEKOMEHJIALII IO CAMOCTIWHOI POBOTHU CTY/JIEHTIB

3.1. Monyns 3M-JI1 «®i3u4Hi BJIACTHBOCTI BOAH, €JEMEHTH Teopil
Temionepeaadi, MeroAd TiAPOTEPMIYHHUX Ta JbOAOTEPMIiYHHUX PO3PAXYHKIB
BOJHHX 00’ €KTIBY.

3.1.1. [loByaHHs: (i3UYHI BJIACTUBOCTI BOJM, JIbOAY Ta CHITY; BU3HAYEHHS
CKJIa/IHUKIB TEIIOBOTO OaytaHcy; JBOBUMIpHE  TeMIlepaTypHE noJie,
TEMI00aJaHCOBUI METOJ PO3PaXyHKY 3a)KOPHUX SBHIL; TAHEHHS 1 PyHHYBaHHS
JIbOJISTHOTO TIOKPUBY.

3.1.2. [lutanHs 1y1si caMOTIepeBIPKH
Ne 3/m SATIUTAHHA Jliteparypa

1 | KopoTki BizoMocTi mpo icTopiro GopMyBaHHS HAYKH. [1] c. 8-9

2 | OcHOBHI IPUHIMIIH 1 METOAX BUBYEHHS Trifpodizuku. Teopernuni | [1] c. 10
1 eKCIIepuMeEHTANIBbHI TociikeHHs. CydacHi 3a1adi.
3 TenoBe 3abpyaHeHHs pidok 1 Bojmoumumi.  AnHomanbHi | [1] c.11-17
BJIACTHUBOCTI BOJIH.
4 | Tennora. TermoBuii moTik. Temneparyphe nose. [1] c.12
5 | Entanemiga. 3acobm  mepemadi  Teruia:  TEIUIONMPOBIAHICTH, | [1] c¢.12-13
KOHBEKIIisl, IPOMEHUCTHH TEIIO0OMiH.
6 | OCHOBHI 3aKOHOMIpHOCTI mepemadi Terma. 3akoH Dyp’e. 3axon | [1] c.18-20
Hrrotona. 3akon Ctedana-bonbimana. TermnoBi pexxumu.
7 | PiBagnans Octporpancekoro-l ayca. PiBusiaus @yp’e-Kupxroda. [1] c.11-12
PiBHSIHHS TeTUIOBOTO OasTaHCy BOJHUX 00’ €KTIB. [1] c.13-17
9 | Bu3sHaueHHs WOro CKJIaJOBUX: CymMapHa CoOHs4YHa pamiamis, | [1] c.17-19
BUIIPOMIHIOBaHHS aTMocepud Ta BOAHOI MacH, TEIJIOOOMIH 3
aTMoc(eporo Ta JHOM, 3aTPaTH TeIia Ha BUMAPYBAHHS, BUIUICHHS
TETUIOTH TIPH JIbOJJOYTBOPEHHI TOIIIO.

oo

10 | PiBHAHHS Te10BOrO OalaHCY HEMPOTOYHOT BOJIOMMH. [1] c.11-12
11 | Cramionapae Ttemmepatypae mnoie. OpHomipue temmeparypue |[1] c.18-19,
T0JIC 13 BHYTPIIIHIM JHKEPEJIOM TEIIJIOTH. 21-22
12 | IBomipae TtemmeparypHe morne. J[Bomipue HectamioHapue |[1] c.24-27,
TEeMIIepaTypHe MoJe. 32
13 | OgnomipHe miocke Tino. bararommapoBe miocke TiJo. [1] 6-59

14 | Meroau BupimenHs piBasHHA Jlamnaca: rpadivnuii, penakcarii, [1] 6
€JIEKTPOTEIUIOBOIT aHAJIOT1.

15 | BupimeHHs piBHSHHS TETUIONPOBITHOCTI. MeToa KiHIIEBHX [1] 6-59
PI3HUIIB.

16 | BuBin piBHSIHHS TEIIONPOBIAHOCTI TBEPAOTO TiJa. [1] 8-59

17 | PiBHSHHS TETUIOMPOBITHOCTI 3 JDKEPEIOM TEIJIOTH. [1] 9-64

18 | BuBig piBHSIHHS TEIIONPOBITHOCTI TYpPOYICHTHOTO IMOTOKY. [1] 9-60




19 | YMO0BHU 0JHO3HAYHOCTI: TOYATKOBI (4acOB1), MEXOBI1, (h13UYHI Ta [1] ¢.60
TC€OMETPUYHI.

20 | Merox ananorii. MeTo1 eMIipidHAX 3aJ1€KHOCTEN. [1] c.60-62

21 | Meroa mocmnigoBHOTO HaOIMKEHHS. MeToa pO3paxyHKy [1] 6-59
TEMIEPATYPH Y BOJAOCXOBHIIIL.

22 | Ymosu nosisu apo1y no JL.I'.IIynskoBcbKkoMmy. [1] 6-60

23 | BHyTpIiTHbOBOHUH J1i7l, YMOBH YTBOPEHHSI. [1] c.62-66

24 | lllyra, po3paxyHOK BUTPAT IIYTH Ta KUIBKOCTI JIbOAY Y 3aXKO0Pi. [1] c.60-66

25 | YTBOpeHHs 3aTOPIB Ta PO3paXyHKH KIITBKOCTI JBOIY Y 3aTOPI. [1] c.60-66

26 | JlunaMiuHi HaBaHTAXEHHS JIbOAY Ha TPOTEXHIUHI CIIOPY/IU. [1] ¢.93-143

3.2. Moayns 3M-II1 «ligpo¢isuyni po3paxyHkm Ha Ppiykax Ta

BOJ0CXOBHILAX)

3.2.1. IloBuyannus. CamocTiiiHa poOoTa CTyJeHTa AeHHOi (OpMU HaBYAHHS
moz0 miaroroBku 3M-I11 nepenbadae BUBUEHHS MEBHUX TEM MPAKTUYHOTO MOIYJIS 1
BUKOHAHHSI PO3PaxyHKIB (0008 s13k06€), a came: PO3paxyHOK TeMIepaTypy MOBEpPXHi
BOJAM BOJIOMM B TMEpioj, BUIBHUM BiJ JbOAY; PO3PAXyHOK JOBXKHHH OIOJIOHKH;
PO3paxyHOK JaTH TOYAaTKy JTHOJOYTBOPEHHSI HA pIUKaxX; pO3pPaxyHOK TeMIepaTypH
BOJIY 110 TJIMOWHI Mif JIbOJIOM CIa00MPOTOYHOTO BOJOCXOBHIIIA.

[Ticns BuBuenHs 3M-II1 cTyneHTH TIOBUHHI OBOJIOAITH HACTYNHHUMU
BMIHHSIMU:

® DPO3paxyHOK JOBKUHH OIOJIOHKHU;

PO3paxyHOK 3HaYEHHs TEeMIIEpaTypH Ha IPAaHULSAX PO3ALTY OKPEMUX IIAPiB;
PO3paxyHOK KoedilieHTa TEeIJIONPOBIIHOCTI Ta TEMIIEPATYPOIPOBIIHOCTI;
o0uncIUTH KoedIlieHT TEIUIOB1Aaaui;

BU3HAUUTHU MUTOMY TEIUIOB1IIa4y BOJHOI MOBEPXHI;

PO3paxyHOK TEMIEPATypu BOJAU METOJIOM KIHIIEBUX PI3HHULIb;

PO3paxyHOK JaTH [OYATKY JIbOJOYTBOPEHHS;

ymoBu llIminra;

po3paxyHOK  KoedilieHTa  TypOyJEHTHOI  TEIUIONPOBITHOCTI  Ta
TEMIIEPATYPONPOBITHOCTI;

® pPO3paxyHOK KoedilieHTa TEIIOMPOBIIHOCTI CHITY.

3.2.2. IlutaHHs 1J19 CaMOTNIEPEBIPKHU:

i}fn 3AIIUTAHHS Jlitepatypa

1 | B yomy nosisirae npoiec yTBOPEHHs JIbOJISTHOTO TOKPUBY? [2], 5-9
[TosicHITH posih TEMIOOOMIHY 3 aTMOC(hEporo Mpu HaApOCTaHHI1 [2], 12-13
TOBIIMHHU JILOZY.

3 | [losicHITH BIUIMB CHIrOBOTO OKPUBY Ha JIBOAY IPHU HOTO 2], 8-9
HApOCTAHHI.

4 | B yoMy mosiirae MeTO eMIIpUYHUX 3aJCKHOCTEH 711 po3paxyHky | [2], 26-27
TOBILIMHU JIOY?

5 | IlosICHITh BIUIUB CHITOBOTO TIOKPUBY Ha JILOY TIPH HOTO [2], 22-23
HApOCTAHHI.




6 | Sk Bupimryetrbes aAudepeHiiaibHe pIBHIHHSA Jb0A0YTBOpEeHH ipu | [2], 15-17
B1JICYTHOCTI a00 HAasIBHOCTI CHIT'Y Ha JIbOI1?

7 | SIx BU3HAYAETHCS TEMIIepaTypa MOBEPXHI JbOAY Y CHITY Ha Iboay? | [2], 35-37

8 | Ski mapameTpu BXOJATh Y PO3PaXyHKOBY (pOpMyIiTy TOBIUIUHU [2], 40
JIbOY?

9 | OcHOBHI YMOBH YTBOPEHHS JIbOYy Ha piUKaxX Ta BOJOWMAX. [2], 58-59

10 | YMoBu nouatky nbon0yTBopeHHs 3a JI.I'.IynskoBcbkum. [2], 60-61

11 | B yomy nosiirae MeTo/; BU3HAYECHHS YTBOPEHHS [2], 58-60
BHYTPIIIHBOBOJIHOTO JIHOY?

12 | SIx po3paxyBaTu KUTbKICTh ITyTH? [2], 45-47

13 | OcHoBHI (pakTOpPH YTBOPEHHSI OMOJIOHKH. [2], 52

14 | SIx po3paxoBYy€eThCS JOBKHHA OTIOJIOHKHU ? [2], 54

15 | Ha3BiTh OCHOBHI (DaKTOPH CKpECaHHS PIYOK. [2], 65-66

16 | B yomy monsiraroTh 0COOIMBOCTI CKpPECAHHS BOJOWM. [2], 66-67

17 | B uomy nosnsirae MeTOJ1 pO3paxyHKy TaHEHHS JbOJSHOI0O NOKpUBy — | [2], 69
meron C.M.bynatosa? [1], 100-102

18 | SIx po3paxoByBaTH MILIHICTh JIbOAY? [2], 72-73

19 | SIx BUHMKAIOTH 3aTOPH JHOJY Ha piuKax? [2], 70-71

3.3. Moayinb 3M-13 «JIboa0oBHil peskuM piuku (03epa, BOAOCXOBHUIIA))

Buxonanus kypcoBoi pobotu abo momamnboro 3aBaanns (KIT**/ JI3) 3a
BUOOPOM CTyZI€HTa 3 AUCUUILIIHU «/ i0poghizuxa:
Ha3zga: «JIbooBuii pexxuM piuku (03epa, BOXOCXOBHILA).....ueeee. )}

Mema kypcoeoi pobomu / 00mauinb020 3a80aHHA — BUPOOUTH y CTYJICHTIB
NpPaKTUYHI HAaBUYKMA JO CaMOCTIiiHOI pOOOTHM TMpW BUKOPUCTAHHI MaTepialiiB
CIIOCTEPEkKEHbD, X y3araJbHEHHI 1 aHaJI3Yy.

CTyaeHTH TOBMHHI HABYUTUCSA CaMOCTIHHO BHUKOHYBaTH  I1HXKEHEpHI
pPO3paxyHKH 13 CKJIQJaHHSAM TMOSCHIOBAIBHOI 3amuckud. PoOoTa Haa KypcoBOIO
poOOTOI0 MOBHHHA CHPUATH TMOTJMOJEHHIO 3HaHb, OTPUMAHMX IIPU BHBYEHHI
TEOPETUYHOTO MaTepiaiy.

Bumozu 00 opopmaennsn Kypcosoi podomu / 0omMauwinb020 3a60aHHA.

[Tpubnu3Huit o0csAT KypcoBoi poOOTH / TOMAIIHBOTO 3aBJaHHS: PO3PaXyHKOBO-
nosicHioBajibHa yacTuHa — 30-40 CTOPIHOK, BKIIOYHO 13 TAOIUISIMHU.

Kypcosa poboma / domawne 3a60anus micmuma:

1. TuTysIbHMI apKyll BCTAHOBJIEHOTO 3pa3Ka.

2. 3MICT 13 ePeJIIKOM CTOPIHOK 3T1JTHO 3 X HyMepalli€ro 3a TEKCTOM.

3. IlepenMoBY 3 BHUKIAQJEHHSM 3HAUYE€HHA TEMH, METH KypCOBOi poOOTH,
aKTyaJIbHOCTI TEMH, MOXJIMBI TIIXOJM JO BUPIIIEHHS TMOCTABJICHOTO 3aBJIaHHS,
OOTPYHTYBaHHS IPUNHATOTO METOIY PO3PaXyHKY.

4. Po3paxyHKOBO-TIOSICHIOBAJIbHY YaCTHHY, B SIKI HaJa€ThCsl XapaKTEPUCTHUKA
ICHYIOYMX METOJIB Ta (POpPMYJN JUIsl PO3PaxyHKY TOBIIWHH JILOAY, X KPUTHIHHMA




aHali3, OOTpyHTYBaHHS METOIB, 110 OOpaHi B SKOCTI PO3PaXyHKOBHUX JJISi TaHOTO
00’€eKTy.

5. BucHOBKH, J¢ BiJJ0Opa)kKeHI OCHOBHI IOJIOKEHHS 3a KOXKHHUM 13 PO3JLIiB
KypCOBOi poOOTH, OIliHKAa pe3yJbTaTiB PO3pPaxyHKy 3 TOUKH 30py iX BIAMOBIIHOCTI
3aBHaHHs KypcoBoi pobOotu. IloBuHHa OyTH BKa3zaHa HapOJHOTOCIOAApPCHKa
3HAYMMICTb.

6. Cnucoxk BUKOPUCTaHOI JITEpaTypH, SKMM CKIAJA€ThCsl B an@aBITHOMY
MOPSIZIKY: TIPi3BHINE, IM'sl Ta 10 0AaTHKOB1 aBTOpa, Ha3Ba POOOTH, Ha3Ba BUABHUIITBA,
pik BugaHHs, oocsar pobotu. [locumanns Ha JdiTEpaTypy B TEKCTI BUKOHYETHCS 3T1THO
3 HOMEPOM 3a CIIHCKOM.

KypcoBy poboty ciijg nucatu 3 0IHOTo OOKY apKyllia CTaHIapTHOTO PO3MIpy
A4, Bigctynu: miBopyd — 2-2,5 cM, npaBopyd — 1-1,5 cm, Bropi, BHU3Y — 2 cM. Yci
TaOJauIll TOBUHHI MaTH HoMmepu (rmepmia mudpa — HOMEp poO3AlLTy, Apyra —
MOPSITIKOBUI HOMEp 3a TEKCTOM) Ta Ha3BY.

Hanpuxnao:
Tabmuis 1.1 — Po3paxyHok TOBIIMHH Jiboy 3a opmyoro JI.I'. IynsakoBcbKkoro

Tabnuiy po3TaloOBYIOTHCS BIAMOBIAHO JO 1X 3rajyBaHHS 3a TEKCTOM.
AHQJIOTIYHO TIAMUCYIOTh 1 HYMEPYIOTh PUCYHKHM (HWXKYe pUCyHKa). B TaOmuisx
000B'SI3KOBO BKa3Y€THCS PO3MIPHICTh BEJTUYHH.

CTOpIHKH TEKCTY HYMEPYIOThCS, BKIIOYHO 13 TaOIUIAMH, rpadikaMu (KOJIU
BOHHU 3aliMalOTh OKpEMY CTOPIHKY).

KypcoBa po0GoTa BHKOHYEThCSA B TEpMIHM HaBuajgbHOro IuIaHy. Ilepen
MTOYaTKOM KYPCOBOT'O MPOEKTYBAHHS KOXEH CTYJICHT pa30M i3 KEPIBHUKOM CKJIAJa€
KaJICHJAPHUH TIaH POOIT 32 HACTYITHUM 3Pa3KOM:

Kanenoapnuii naan po6omu nao Kypcogorw pooomoio cmyoenma cpynu

(mpi3BuIe, iM's1, MO GATHKOBI)

3aeoannsn 0o Kypcoeoi pooomu Tepwin
BUKOHAHHS

1. Bubip 00’ exTy A0CHiIKeHb, 03HAHOMIICHHS 31 CITUCKOM

PEKOMEHI0BAHO1 JIITepaTypH. 1-2
2. O3HalloMJIEHHS 3 HAsBHUMH METOAAMM PO3paxyHKy, OOIpyHTyBaHHS
MPUHHATOTO METOTY PO3PAXYHKIB. 3-5
3. BUKOHaHHs po3paxyHKOBOI YaCTUHU KYPCOBOi pOOOTH. 7-9
4. Y3aranpHEHHsI pe3yJIbTaTiB pO3PAXyHKY, 1X aHaIII3. 10

5. HanmncanHs mosicHIOBaJIbHOT YaCTUHU KYPCOBO1 pOOOTH. 11

6. 31aBaHHS KypCOBOTO MPOEKTY Ha MEPEBIPKY. 12

7. 3aXUCT KypCcOBOi pOoOOTH. 14

KepiBHuK KypcoBOi po6oTH:
Bukonaseusb: cT. Ip.




3MICT
Beryn
1 Crucnuii onuc 00’ €KTy AOCTIIKEHHS

1.2 T'igpoMeTeoposioriyHa BUBYEHICTh

2 TepmiyHui 1 TLOAOBUHN PEXXUMU PIUKU (03€pa, BOJOCXOBHIIA)
2.1 OcoOaUBOCTI TEPMIYHOTO PEKUMY

2.2 OcoOaUBOCTI JILOJOBOTO PEKUMY

2.2.2 JIronocran
2.2.3 CxpecaHHs
3 Po3paxyHOK TOBUIMHHM JIbOJLY

3.3 AHasi3 OTpUMaHuX pe3yJbTaTiB
BucnoBku
[Tepenik mxepen mocuiaHHs

JlonaTku

1.1 T'igporpadiune xapakTepucTHKa piuku (03epa, BOJOCXOBUIIIA)

2.2.1 BcraHoBeHHS JIbOJAOCTABY Ha OACEiTH1 (moBepxHi BogOCXOBHIIA/03epa)

3.1 Onuc icHyrOUYHX METOAIB Ta POpMYJT pO3paxyHKY TOBIIMHH JIOTY
3.2 Po3paxyHok TOBIIUHM JIbOY 3a (hopmysioro JI.I'. [llynskoBCchkoro

4. IMTAHHA 10 3AXOJ1IB IIOTOYHOI'O, IIICYMKOBOI'O

TA CEMECTPOBOI'O KOHTPOJIIO

4.1. TectoBi 3aBaaHHs O MOAYJILHOT KOHTPOJIbHO1 poOoTr KP-1 momymns 3M-JI1.
i;rn 3ATIUTAHHS Jliteparypa
1 | Maca XiMI4HO YHCTOI BOJU MICTUTD % BOIHIO Ta [1] 7
% KHCHIO
2 | Touka O Ha3uBa€eThCS TOTPIHHOIO TOYKOIO; i BimmoBigae Tuck | [1] 7-8
ITa 1 Temmeparypa K
3 | l'eoMeTpuyHUM MicCIIeM TOUOK PIBHOBArH TBEPJIOi Ta PiAKoi (a3 [1] 9
4 | Temnepatypa, IpH AKii HE MA€ Pi3HUII MK PIAMHOIO 1 Maporo [1] 9-10
5 | I'yctuna Boau Ha B1JI IIJIHOCTI JIbOTY TIPH TiH 5ke [1] 18-20
TeMIeparypi
6 | Mipa HarpiBy, ¢i3nuHa XapaKTepUCTHKA 3aacy BHYTPIIIHBOI [1] 11-12
eHeprii, 00yMOBJIEHOI KIHEMATHYHOI €HEPTI€0 MOJICKYJI ITbOTO TiJia
7 | TenonpoBiAHICTh MAa€ MicCIIe Yy PiIUHI Ta B Ta3i (MOBITPi), Yy SIKUX [1] 13-17
TEIIOTa MEPENAETHCS TAaKOXK MUISIXOM MEPEeMIIeHHs YaCTHHOK HOCIiB
TeTJIOBOT €HePTii
8 | [loBHUI MUTOMUY TEMJIOBUH MOTIK JIJIs1 aHI30TPOITHOTO Tija [1] 17-19
BHU3HAYAETHCS K
9 | KouBekTuBHUI TeIIOOOMIiH 3a 3ak0HOM HproTOHa [1] 11-12
10 | KoedimieHT TeruioBiaiadi Bii MOBEPXHI BOJIU J0 MOBITPS [1] 21-22

11 | PiBusiaas aycca-Octporpaachbkoro BiIHOCHO 00EMY

[1] 25




12 | JIndepeniiianpHe piBHSIHHS 3 JDKEPEIOM TEIIOTH [1] 28

13 | KiTbKiCTh TEMIOTH, 110 HAAXOIUTh Y Mapajenerninen kpi3b rpanb dx, |[1] 26
dz MonspHHUM NUITXOM 32 Yac dt, JOPiBHIOE:

14 | Tlepeniuntu TEIJIOBI XapaKTEPUCTUKH BOIU [1] 35

15 | MexoBi yMOBHU YETBEPTOTO POY [1] 45-47

16 | MeTtonu po3Bsi3aHHsI TEIUIOBUX 3a/1a4 [1] 33-34

17 | 3axon Credana-bonpiMana 11 BU3HAYEHHS TEMJIOBOTO TTOTOKY [1] 26-28

18 | HonoBHith Bupas: I'iagpodiznka— e Hayka, sKa BUBUAE [1] 6

19 | ®i3nuna XapakTepuCTHKa 3anacy BHYTPIIIHBOT €Heprii Tia € [1] 38-39

20 | SIxe 3 nUX TeMIepaTypHUX OB € TPhOXMIPHUM He cTamioHapaum? | [1] 55-56

21 | Yum Bumie TeMmeparypa Tiia, TMM Ounbine un MeHmie adbo Hesminaui | [1] 59-60
3arac BHYTPIIIHBOI eHeprii

22 | Ilepenada Temia nusixoM (hi3MUHOIT TEMJIOMPOBIAHOCTI BU3HaUaeThest | [1] 62-66

23 | CykynHICTh 3HA4YE€Hb TEMIIEpaTypH BCIX TOYOK MpocTopy y meBHwmid | [1] 60
yac Ma€ Ha3BY

24 | Jlo oqTHOBUMIPHUX HaJIEKaTh MOJIA: [1] 30-32

25 | [lepenaya TeMIOTH NUIAXOM (Pi3UYHOT TEIUIONPOBIAHOCTI onucyeThes | [1] 43-44
3akoHoM Dyp’e

26 | KinbKicTh BHYTPIIIHBOI €HEPrii, IKKMM BOJIOJIE TiJ10, Ma€ Ha3BY [1] 28

27 | PiBusiHHA TeruioBoro OamaHcy Bimome sk piBHsHHA [aycca- | [1] 30
OcTporpaJchbKoro Ma€e BUT IS

28 | JlonumiTh BU3HaUYCHHS: JIbOIOBHI peKUM PIYOK Ta BOJOUM € [1] 78
CYKYIHICTIO ......

29 | IluTomMuii TEIJIOBUHN TOTIK ¢, SKUH TPOXOAWTH Kpi3b omHomapore | [1] 52-53
TJIOCKE TUIO CTAllIOHAPHOMY TEMIIEpaTypHOMY IOJI1 MA€ BUTIISI

30 | HaifOinpim mpocTUM pIlIEHHSM pO3paxyHKy TemmepaTypu Boau € | [1] 56
METO]T

31 | Temneparypa y TOYIll # Y MOMEHT 4acy (x+1) BUBHA4Ya€ThCS SIK [1] 34-35

32 | Komu ciocTepiraerbcsi HApOIIEHHS JIbOAY Ha HOro HkHIN moBepxHi | [1] 13-17

33 | Yomy OpiBHIOE TEIUIOTA KpUCTAi3aIi [1] 17-19

34 | IlepeniunTh Ta NOSICHITh YMOBU OJJTHO3HAYHOCTI [1] 11-12

35 | Audepenuiiine piBHAHHSA TEIUIONPOBIAHOCTI TBepmoro Tima mnpwu |[1] 28-30
CTaI[lOHAPHOMY TEMIEPATYPHOMY MOJI1 Ma€ BUTIIS

36 | [lpwm sikiii Temnepatypi ryCTHHA BOJIM Ma€ MaKCUMaJIbHE 3HAUCHHSI ? [1] 12-13

37 | ®i3nyHa XapakTepUCTHKA 3a1acy BHYTPIIIHBOT €Heprii Tiia € [1] 33-34

38 | Skmo Temmeparypa Tina € QyHKII€I0 KOOpJAMHAT Ta yacy, To Take | [1] 37
TeMIepaTypHe MoJie

39 | [lepeniunTh ciocoOM mepeadi Tera: [1] 42-44

40 | Sxe 3 nUX TEMIEpaTypHHUX IMOJIB € TPhOXMIPHUM He cTamioHapuum? | [1] 29

41 | Ilepenada Tema nuisixoM (i3U4HOT TEMIIOMPOBIIHOCTI BU3Ha4yaeTbes | [1] 27-28

42 | PiBHSIHHS TEIUIOBOTO OajaHCy s JUISTHKH PIYKH MA€ BUTIISIA [1] 33

43 | KibKicTh BHYTPIIIHBOI €HEPrii, IKMM BOJIOJIE TiJ10, Ma€ Ha3BY [1] 34

44 | lonoBHITh cTBepKeHHs: PiBHSHHS TeruioBoro Oanancy Bupaxkae | [1] 40-41
3aKOH 1 eHeprii.

45 | KinbKicTh Termia, iK€ TPOXOAUTh B OJMHUITIO Yacy yepe3 i3orepMiuny | [1] 52
MOBEPXHIO, MA€ HA3BY

46 | Yomy mopiBHIOE KOE(DIIIEHT TEMIIEPATyPOITPOBITHOCTI [1] 48




47 | YoMy MOBHHEH JOPIBHIOBATU KOe(ilieHT, m00 BUKOHYBajgach ymoBa | [1] 67-68
(ymoBa [Iminra)

48 | HaitOinpmn mpocTUM pIMIEHHSM pO3PaxyHKYy Temmnepatypu Boau € | [1] 34
METO]T

49 | Konu cioctepiraeTbcsi HApOIIEHHs 04y Ha WOTro HIDKHIN moBepxHi | [1] 77-79

50 | Temneparypa y ToUIli # y MOMEHT 4acy (k+1) BU3HAYAETHCS K [1] 62-63
4.2. TectoBi 3aBAaHHS 0 ICIIUTY

Ne .

A/ 3AIIUTAHHA Jliteparypa
1 | ®i3uyHa XapaKTepUCTHKa 3aracy BHYTPIITHBO1 €HEepTii TiIa € [1] 38-39
2 | SIke 3 nUX TEMIIEpaTypPHHUX OB € TPhOXMIPHUM HE cTamioHapHuMm? | [1]

3 | Yum BuIe Temmeparypa Tiia, TUM Outbine uu MeHIe abo Hesminauid | [1] 59-60
3amac BHYTPIIIHBOI €Heprii

4 | [IpomenucTrii TerI000MiH OLIIHIOETHCS 3aKOHOM [1] 55-56

5 | CykymnHicTh 3Ha4€Hb TEMIEPATYPH BCiX TOYOK MIPOCTOPY Y MEBHUN [1] 60
yac Ma€ Ha3BY

6 | Ilepenaua TernaoTu MUIAXoM (i3UYHOI TETUIONPOBITHOCTI omucyeThbest | [1] 43-44
3akoHOM Dyp’e

7 | KimbKicTh BHYTPIIITHBO1 €HEPT1i, SIKUM BOJIOAIE T1JIO, MA€ HA3BY [1] 34

8 | [IuToMmit TETUIOBHI MOTIK ¢, IKUW MPOXOIUTH KPi3b OJHOIIAPOBE [1] 52-53
TUTOCKE T1JIO CTAIliIOHAPHOMY TEMIEpPaTypHOMY IOJIi Ma€ BUTIIS

9 | Temnepatypa BoJu 3a METOJIOM KIHIICBUX PI3HUIIb Y TOYIII 71 Y [1] 62-63
MOMEHT 4acy (x+1) BUBHA4Ya€ThCS SIK

10 | Komu ciocTepiraeTscst HApOIIEHHS JIbOAY Ha HOro HWKHIN moBepxHi | [1] 77-79

11 | ITpwm sixiit TemmepaTypi r'yCTHHA BOJAM Ma€ MaKCHUMaJIbHE 3HAUYCHHS ? [1] 12-13

12 | di3nyHa XapakTepuCTHKA 3a1acy BHYTPIIIHBOT €Heprii Tiia € [1]33-34

13 | Skmro Temmnepatypa Tija € QYHKIEI KOOPIWHAT Ta 4acy, TO Take [1]37
TeMIIepaTypHe 1oJje

14 | 1o o7THOBUMIPHUX HAJICKATh OIS ? [1] 30-32

15 | [lepemaua Temia nuisixom ¢i3MYHOI TEIUIOMPOBITHOCTI BU3HAYaeThest | [1] 27-28

16 | KinbkicTh Tera, ke MpOXOIUTh B OJUHUIIIO Yacy yepes i3oTepmiuny | [1] 29
MOBEPXHIO, MA€ HA3BY

17 | YoMy nopiBHIOE KOE(IIIEHT TEMIEPATyPOIIPOBITHOCTI [1]48

18 | Homy moBHHEH IOPiBHIOBATU KOe(DiIlieHT, 100 BUKOHYBajach ymoBa | [1] 67-68
(ymona IlIminra)

19 | YmMoBu  apomoyTBOpeHHS Ha  BomHid  mosepxmi 3a JLI. | [1]78-80
[ TynsikOBYbKUM

20 | PiBHAHHS TeI0BOTO OaaHCY AJISl AUISTHKA PIYKH MA€ BUTIISI [1]33-34
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