HAIIIOHAJIbHUM YHIBEPCUTET LIMBIJIBHOT'O 3AXUCTY VKPATHU
OIEPATHUBHO-PATYBAJIbHUX CHUJI

(1a3Ba (haxyIpTeTy/miapO3IiTy)

CHEILIAJIBHOI XIMII TA XIMIYHOI TEXHOJIOI'TT

(Ha3Ba Kadenpu)

CUJIABYC HABYAJIbHOI JUCHUTLIIHA

__«Teopisi pO3BUTKY TA NPUNMHEHHSI TOPIHHIA»

(Ha3Ba HaBYAJIBHOT AMCIUILIIIHH)

UKV 000B’SI3KOBOT ITPO(M ECIMHOT MIJITOTOBKHU

(oboB’s3K0Ba 3aranbHa a00 000B’s3k0Ba mpodeciiiHa abo BHOipKOBa)

3a OCBITHBO-TIpOdeciiiHOI0 porpamoro «I1oxkexoraciHHs Ta aBapiiHO-pIATYBAIbHI

(Ha3Ba OCBITHBOI ITPOrPaMH)

poboTu»
IMATOTOBKH 3a nepmuM (OakaJIaBpChKUM) pIBHEM BHIIIOT OCBITH

(HaliMEHYBaHHS OCBITHBOTO CTYIICHS)

y rainy3i 3Hanb 26 «lluBiibHA Oe3mexay

(ko1 Ta HaliMeHyBaHHs rajly3i 3HaHb)

3a cnerianpHicTIO 261 «IlokekHa Ge3nekay

(xoz1 Ta HalMEHYBaHHS CHeLiaJbHOCT)

PexomenmoBano Kkadeaporo coemiajbHOI
X1Mii Ta XIMIYHOI TEXHOJIOT1] Ha

(na3Ba kadenpu)
20 21 -20 22 wnHaBYaIbHHIA PIK.
[Tporokon Bixg «25» cepmusi 20 21 poky

Nel

Cutabyc pospoOseHuit BiamoBimHO g0 Po0Oodoi mporpamu HaBYIBHOT
TUCIUTUTIHKA « Teopis pO3BUTKY Ta MPUIUHCHHS TOPIHHSI»

(Ha3Ba HABYAJIBHOI TUCIIUIUTIHH)

20 21 pik



3araabHa iHdopMauisi NPO TUCHUILIIHY

Anomauyis oucyuniinu

Hapuanpnuii nucuumiina «Teopiss po3BUTKY Ta NPUIIMHEHHS TOPIHHS
MICTUTh PO3JAUIA: OCHOBM NIPOLIECIB TOPIHHS, MOKEXKHA HEOe3leKa pPEeYOBUH Ta
MarepiamiB, (I3UKO-XIMIYHI OCHOBH PO3BUTKY TIOXKEXK, 3amo0iraHHs Ta
MPUMMHEHHS MPOLIECIB FOPIHHA. 3HaHHA OTPUMAaHI ITiJl YaC BUBYEHHS HAaBYAIbHOI
JUCIUIUTIHU TO3BOJISIIOTh MailOyTHHOMY (paxiBII0 PO3YMITH MPOLIECH BUHUKHEHHS
Ta PO3BUTKY TOpPIHHSA, MPUYUHHA Ta YMOBH BUHHUKHEHHS MOXKEXK HA TMPOMUCIOBHUX 1
noOyToBUX  00’€KTax, TMPUHUMIKA 3MEHILIEHHS CTYNEHS TMOXKEXKHOI Ta
BUOYXOHEOE3MeKH, 3aKOHOMIPHOCTI MPOLIECY MPUIUHEHHS TOPIHHS.

Inghopmayis npo Haykoso-nedazo2iuHo2o npayieHuKa

Tapaxno Onena BiraniiBHa, HauadpHUK Kadeapu
3aranbHa iHbOpMaIlis CHemniaiabHOi XIMil Ta XIMIYHOT TEXHOJOTr1i (paKyIbTeTy
OMEepPAaTUBHO-PITYBAIBHUX CUJI, K.T.H., JJOLICHT

M. XapkiB, Bys. baBapceka, 7, kaGinet No204.

KonrakTha indopmatis poGounit Homep Tenedony — 370-32-93.

E-mail scct@nuczu.edu.ua

HayxkoBi iHTepecu 1HT101pyBaHHS MPOIIECIB TOPIHHS

rIuO0OKe 3HAHHA J[JaHOi Ta MOB’A3aHOI 3  HEIO

[Ipodeciiini 3116HOCTI : : .. :
JTUCIIMILIIH, OPTraHi3aTopChKi 3M10HOCTI

HaykoBa nisutbHICTD 3a|myOsikarlisi craTei, Te3, MoCiOHMKIB
OCBITHIM KOMIIOHEHTOM

TperyooB JImutpo I'eopriiioBuu, moueHT Kadeapu
3aranbHa iHGOpMAITis CIeiajibHOl XiMil Ta XIMIYHOT TEXHOJIOT1i (paKyIbTETy
OIIePaTHBHO-PSIITYBAaIbHUX CHII, K.T.H., IOIICHT

M. XapkiB, Byn. baBapceka, 7, kabineT Ne201, pobounii

KonrakTHa iHpopmanis Homep Tenedony — 370-32-93,

E-mail cxxttregubov1970@nuczu.edu.ua

HaykoBi inTepecu napaMeTpy TOKEKHOT HeOE3MEKH PEYOBHH Ta MaTepialiB

IIMOOKE 3HAHHS JaHOI Ta MOB’SI3aHOI 3 HEIO AWCLUILIIH,

[Tpodeciiini 3110HOCTI : : .
BUKOPHUCTAHHS JOTIOMDKHUX TEAAroriYHUX TEXHOJIOT1H

HaykoBa misuthHICTD 3a|myOsikarlisi craTei, Te3, MOCiOHMKIB
OCBITHIM KOMIIOHEHTOM

Yac ma micye npogederHs 3aHaAmMb 3 OUCYUNITIIHU

AynuTOpHI 3aHATTS 3 AUCIUILUIIHU TPOBOASTHCS 3TIAHO 3aTBEPIKEHOTO
poskmany (http://rozklad.nuczu.edu.ua/timeTable/group). JlaGopaTtopHi 3aHATTS
npoBoasaThesa B ayauTopissx Ne 1524, 102b ta 104b. Koncynpramii 3 HaBYanbHOI
JTUCITUTUTIHA TIPOBOJISITHCS MPOTITOM ceMmecTpy: miomonenaiika 3 15.30 mo 17.00 B
aymutopisix Ne 208b, 1524. V pa3i momatkoBoi moTpebm 3m00yBava B
KOHCYJIBTAII11, 9aC MOTOKYETHCS 3 BUKIAaYEM.

Merta BUBUYEHHS NUCHUIUTIHU: PopMyBaHHS Yy MailOyTHIX (haxiBI[IB HAYKOBUX
YSBJICHDb IIOA0 MPUYMH SKI MOXKYTh MPU3BECTHU 10 BUHUKHEHHS TOPIHHS, MIIXO/1B
OIL[IHIOBaHHS MOKEKOBUOYXOHEOE3MEUHUX BIIACTUBOCTEH PI3HUX PEUOBUH Ta
MarepialliB, OCHOB BHHHMKHEHHS, PO3BUTKY MOXEX1 SK HaA3BUYAHOI CUTYyalii,



MEXaHI3My NpPUIUHEHHS TOPIHHA.

OpyU  BHUBYEHHI  HACTYMHHUX

CUCTCMHU TIIPOTHUIIOKECIKHOTO 3axXUCTY,

aBapiiiHO-psATyBajJbHA TEXHIKA,

oprasizaris

BuBuenns aucruruiinu - 0a3yeTbes
OMAaHYBaHHI 3HaHb MOMEPEAHIX HABYAJIbHUX KYPCIB:
MaTeMaTuKa, TEpMOJMHAMIKa Ta Teruionepenavya. OTpuMaHi 3HaHHS 3HAJI00JIAThCA
HaBYaJIbHUX
€JIEKTPOYCTAHOBOK, CTIMKICTh OyAiBEIb Ta CHOPYA MHPH MOXKEXK1, aBTOMATH4HI
MOKEKHA TAKTUKA, MPOTUIIOKEKHA Ta
aBapliHO-PATYBaJIbHUX  POOIT,

BUKOHAHHS Ta 3aXUCT KBaridikaiiifHol poOOTH.

Onuc HABYAJIBHOI JUCIUTLIIHHA

KypCIB:

Ximist, (Qi3uka,

ITOXKECXKHA

HajimeHyBaHHS MOKA3HUKIB

Popma 3100yTTH OCBITH

ouvHa (JIcHHA)

‘ 3a04YHa (TUCTaHIIIHA)

CraTyc IMCHUILTIHU

000B’A13K0Ba npodeciiiHa

Pik miaroroBku 2-" 2-i
Cemectp 4-i 4-i1
O06csAr TMCHUILUTIHUA!
- B kpegutax CKTC 4 4
- KUIBKICTh MOJIYJIIB 2 2
- 3araJibHa KUIbKICTH I'OJIUH 120 120
Po3nmoais yacy 3a HABYaJIbHUM IUIAHOM
- ekl (roauH) 20 4
- MPAKTUYH1 3aHATTS (TOJWH) 22 2
- ceMiHapChKi 3aHITTS (TOJIMH)
- 1abopaTopHi 3aHATTSA (TOJIUH) 18 2
- KypCcoBH# IPOEKT (poboTa) (roaunH)
- camocTiitHa poOoTa (ToauH) 60 112

- 1HJ1. 3aBAaHHs (HayK.-1oc.) (To1.)

- IMJICYMKOBUM KOHTPOJIb

audepeHItiiioBaHuil 3aiK

Pik migroroBku 3-i 3-i
Cemectp o-i S5-I
Oo0csr IMcHuNJIiHM:
- B kpeautax EKTC 2,5 2,5
- KUTBKICTh MOJYJIIB 2 2
- 3araJibHa KUIBKICTH I'OJIHUH 75 75
Po3noaisa yacy 3a HABYAJIBHUM IJIAHOM
- eKIii (ToauH) 16 2
- MPAKTUYH1 3aHTTS (TOJIUH) 10 2
- CeMIHapCHKi 3aHATTA (TOJUH)
- 1abopaTopHi 3aHATTs (TOJIUH) 10 2
- KypcoBHil IPOEKT (poboTa) (roAmnH)
- caMocCTiiiHa poboTa (TOuH) 39 69

- iH]1. 3aBJaHHs (HayK.-710CI.) (TOJ.)

- MMJICYMKOBUM KOHTPOJIb

CK3aMCH




llepedymosu 0ns 6uBYeHHs OUCYUNTIIHU

[lepenik quCHUIUTIH, SIKI MalOTh OyTH BUBYEHI1 paHille, MEpesiK paHile
3100yTHX  pe3yibTaTiB HaBYaHHA: (i3uka, XiMmis, BUIIA MaTeMaTHKa,
TepMmoauHaMika 1 teronepenayda; [I1PH 03, 04, 05.

Pe3yJbTaTi HABYAHHS TA KOMIETEHTHOCTI 3 TUCIHUNJIIHH
BingmoBigHo nmo ocBiTHbOI mnporpamu «llokekoraciHHS Ta aBapiiHO-

HasBa

pATYBAJIBHI poOOTH», BUBUEHHS HABUAIBbHOI JTUCLMIUIIHA IIOBUHHO 3a0€3M€YUTH
JOCSITHEHH 3700yBa4aMH BUILIOI OCBITU TaKUX PE3YJIbTATIB HABYAHHS:

[IporpamHi pe3yJibTaTh HaBYAHHS ITPH

[TosicHroBaTH TIpOIECH BIUIMBY HEOE3MEYHWX UYMHHHUKIB TIOXKEKI Ha HABKO- TIPHO4.
JIMLIHE CEPEIOBUIIIE; 3aCTOCOBYBATH TEOPIi 3aXUCTY JIFOIUHHU, MaTepialbHUX
LIHHOCTE! 1 JOBKULIS BiJ] BIUIMBY HEOE3MEYHMX YMHHMKIB MOXKEXKI, 3HAHHS
MaTeMaTUYHHX Ta MPUPOAHUYUX HayK Y cepl mpodeciiiHOi TISIIbHOCTI

3HaTH BJIACTUBOCTI TOPIOYMX PEYOBMH 1 MarepiajiiB, MeEXaHI3M TTIPHOS.
BUHHUKHEHHSI MpPOLECIB TOpiHHSA 1 BUOYXY; pO3paxoBYyBaTH MapameTpu
MOKEKOBHOYXOHEOE3TMEKM PEUOBMH 1 MaTepiajliB Ta  OI[IHIOBAaTH
0COOJIMBOCT] X MOBEAIHKU B YMOBaX MOKEXI1

OrmiHroBaTH 0OCTAaHOBKY Ha TOXKEXKi, PO3PAaXOBYBATH ITAPAMETPH PO3BUTKY
MOXEeXI Ta TMporHo3yBaru ii Hachigku. OOupatn Ta nependadaTu [IPH16.
MIPIOPUTETHICTh 3aCTOCYBAHHS BOTHETaCHHX PEYOBUH JIUISI TACIHHS IMOMKEK,
ABTOMATHUYHUX CHUCTEM TIOYKEKOTACIHHS, CHCTEM 3B’SI3Ky Ta BIAMOBITHUX
BU/IIB TIPOTUIIOXKEKHOI TEXHIKH; BU3HAUYUTH BHJI TIOKEKHO-TEXHIYHOTO Ta
CTEIIATBHOTO OCHAIICHHS, OCHOBHI TAaKTHYHI TPUAOMH 3 OOMEXKEHHS
PO3BUTKY TMOXEXI Ta 11 JIKBIIYBaHHSA, a TaKOX 3aX0au OC3MEeKH s
0COOOBOTO CKJIAy, SIKUI MPUIMAE Y9acTh Y TaCIHHI TTOXKEXKI.

[lependayary exosioriuHO 30aIaHCOBaHY JisUTbHICTh, HEOOXITHUI PIBEHb TIPH?24.
1H/IMBiTyaIbHOT O€3MEKH Ta ICHXIYHOTO 37I0POB'S Y pa3i BAHUKHEHHS
THUIIOBAX HEOE3IEYHUX I10Iil1.

JlucuurutiHapHi pe3yJbTaTH HaBYaHHS abpeBiaTypa

3HaTH MEXaHI3MH, YMOBH, IapaMeTpH IPOIIECIB BUHUKHCHHS, PO3BUTKY Ta
MIPUITMHEHHST TOPIHHSA PEYOBMH Ta MarepiajliB B T'a30MOIOHOMY, PIIKOMY,
TBEPJIOMY Ta MIJIONOAIOHOMY CTaHi Ta BMITH MPOBOUTH PO3PAXYHKH

Ta (OpPMYBaHHS HACTYITHUX KOMIIETCHTHOCTEH:

3aranpHi Ta mpodeciiiHi MporpaMHi KOMIIETEHTHOCTI 3K, TIK
[Iparaensst 10 30epekeHHs] HABKOJIHMIIIHBOTO CEPEIOBHINA 3K10.
3paTHICTh ONEpyBaTH TEpMiHAMH Ta BH3HAYCHHSMH IIOHSATH CTOCOBHO 1K 12.
MOXEXHO1 Oe3MeKH, mapaMeTpiB HeOe3MeUHUX YHHHMKIB MOKEXKI.
3[aTHICTB OMepyBaTH XapaKTepPUCTUKAMH T'OPIOYMX PEUOBHH Ta MaTepialis, 1K 14.

PO3YMITH MEXaH13M MPOLECiB FOPiHHSA 1 BUOYXY, 0OCTaBUHH, Jii Ta IPOLIECH,
1110 COPUYMHSAIOTh BAHUKHEHHIO TIOXKEX1 Ta 1i PO3BUTKY.

OuikyBaHi KOMIIETEHTHOCTI 3 IUCIUTIIIHU abpeBiaTypa

30aTHICTP PO3YMITH OCHOBHI THapaMeTpH, IO XapaKTepu3yTb
MOKE)XHY Ta BUOYXOHEOe3MeKy pe4OBHH 1 MaTepiatiB.

30aTHICT  PO3PI3HATH BUAM BHHUKHEHHS TOPIHHS, PO3YMITH
MOCIIOBHICTh PO3BUTKY MOKEXKI.

3MaTHICTh OIHIOBaTH €(EeKTHBHICTh 3alpPOMOHOBAHMX i, II0JI0
BUKOPHUCTaHHS 3ac001B 3a1100IraHHs Ta IPUITMHEHHS MOXKEXKI.




IIporpama HaB4YAJIbHOI AUCHUILUIIHU

TeMu HaBYAJIBHOI JUCUMILIIHM:
Moayasb 1. OcHoBH npoueciB ropiHHA
Tema 1.1. 3aranbHi BIAOMOCTI MPO HPHUPOAY MPOLECY TOPIHHSA, Kiacudikarlis
pOLECIB TOPIHHS

['opiHHS 4K OCHOBHMM mHponec MiJ 4Yac MOXexi. 3HauyeHHs 3aKOHIB
BUHUKHEHHS 1 PO3BUTKY FOpPIHHS B CIpaBl 3a0e3MeYeHHs] LIUBUIBHOIO 3aXUCTY Ta
NOKEXKOBUOYX00€3nekn  TexXHoJoriyHux  mpormeciB.  Krnacudikamis — Ta
O0COOJIMBOCTI TMpPOLIECIB TOpPIHHS: KiHETHMYHE 1 Judy3iiiHe, TroMoreHHe i
reTeporeHHe, JIaMiHapHe 1 TypOyieHTHe, neduarpaliiiae 1 JeToHalliiiHe TOPIHHS.
CknaiaHHg CTEXIOMETPUYHUX PIBHAHb NPOLECY TOPIHHS PEYOBHUH Y MOBITPI.
OcHOBHI Teopii, 0 TMOSACHIOIOTH MPOTIKAHHS MPOIECy TOpiHHS (MepeKicHa,
JaHIIOroBa, TeruioBa). bynoBa momyMm’s, mpouecd B PI3HUX 30HAX MOJIyM’S.
TemnepaTypHuil peKUM MOJIYM 4.

Tema 1.2. MarepianbHuil Ta €eHepreTHUHUA OaJaHC MPOLECy TOPIHHS

Oco0nuBOCTI po3paxyHKy 00’€My TMOBITPS, HEOOXIIHOTO Jis TMOBHOTO
3TOpSIHHSL IHOWBIAyadbHUX pPEYOBHH, Ta30BUX CyMilmleld 1 KOHJIEHCOBaHHMX
pedyoBUH cKkiagHoro ckiaay. Koedimient Haamumky mnoBitpsa. [Ipoayktu
ropiHus, ix kmacudikamis. Jum Sk BaxIMBUH UMHHUK  (OPMYBaHHS
HaJ3BUYATHOT cUTYyallii, HeOe3neka AUMY, TOKCUYHICTh IPOJYKTIB TOPiHHSA Ha
noxxexi. Po3paxyHok o00’eMy 1 CKJaay TPOAYKTIB TOPIHHS TPU TOBHOMY 1
HEMOBHOMY 3TOPSIHH1 PEYOBUH.

Tema 1.3. EnepreTuunuii 6anaHc mpoiiecy ropiHHs

TernnoBi edextu peakiiii ropiHHS, TEIJIOBUU OajlaHC MPOIECY TOPIHHA.
Termota 3ropaHHs, HIKYa 1 BHINA TEIJIOTa 3ropsHHA. Temmeparypa TOpiHHS
PEYOBHUH, BUIW, OCOOJMBOCTI BHM3HAauCHHS. Po3paXxyHOK TEIUIOTH 3ropaHHsS 1
TEMIIEpATypy TOPIHHS TOPIOYOro MaTepiaay IHAWBIIYadbHOTO Ta CKJIAJHOTO
CKJIaMy.

MOAVYJIb 2. IloxexkHa HeOe3MeKa pe4OBMH Ta MaTepiaJiB
Tema 2.1. T'oproui cuctemu. KoHtieHTpariiiiHi Mex1 MOMUPEHHS MOIyM s

YMoBU BUHHMKHEHHs ropiHHg. OOnacTh 3aiiMaHHS KIHETUYHUX CYMIIICH.
['pannuHi mapaMeTpu MpoLecy TOpiHHS, 1X 3B’S30K 3 KOHIEHTPALIEID TOPIOYO0l
pedyoBuHHM Ta okucHHKA y cymimii. KMIII, iX 3HaueHHs 11 OIIHKU CTYTIECHIO
MOKEKHOT HeOe3MeKn Ta3omoBiTpsHuX cymimen. 3anexHicte KMIIII Bin Bumy
roOpr40i pPEeYOBHHH, IMOYATKOBOI TEMIIEpaTypH, THUCKY, IMOTYXHOCTI JKepela
3aMajloBaHHSA, BMICTY KHCHIO B OKHCJIIOBAIBHOMY CEPEIOBHILI, HAasIBHOCTI
¢nermatuzaTopiB.  CrmocoOu  po3paxyHKOBOIO 1  €KCIIEPUMEHTaJIbHOTO
BusHaueHHss KMIIII, BcrtaHoBieHHS cTyneHIO HeOe3meku  (GaKTUIHOT
KOHIIEHTPAIIil TOPIOY0i PEYOBHHU Y TIOBITPI.

Tema 2.2. CaMmocnanaxyBaHHsI TOPIOYUX CHCTEM.

Bunu BunukHeHHS ropinHsa. OCHOBH TETIOBOI Teopii camocmanaxyBaHHS.
CriBBIZHOIICHHS MK TEIUIOBHUIUICHHSAM 1 TEIUIOBIAAAYEI0 B CHCTEMI MpH
caMocnanaxyBaHHi. ['pagiune Ta MmaTeMaTuuHe BiJOOpa’KEHHS KPUTUUYHUX YMOB
caMochajaxyBaHHs, nepion iHAykuii. TemmepaTtypa camocnanaxyBaHHS,



(akTopu, 1m0 BILIMBAIOTh Ha T mMpupoaa roprovoi peuoBUHHU (cKiaa Ta OyaoBa
MOJIEKYJIM), CKJIaJl TOpIYOi cyMilli (BMICT TOpIOYOI pPEYOBHMHHM, OKHCHMHKA,
HEroploYux rasiB, KaTali3aTOpiB Ta IHTIOITOPIB), YMOBHU y TOpIOUIA CyMmilIi
(o6’em Ta dopma MOCYyAWHH, TUCK, MOYATKOBA TeMmIiieparypa). MiHiManbHa 1
crangaptHa Te.. Po3paxyHkoBe Ta ekcliepuMeHTalbHE BU3HAYECHHS T Mapu i
ra3iB y HOBITp1, MPAKTUYHE BUKOPUCTAHHS.
Tema 2.3. Camo3aliMaHHsI pE€YOBHH Ta MaTepiaiiB

Bunu camozaiimanHs — XiMmiuHe, (i3udHE, TEIJIOBE Ta MIKPOOIOJOTTYHE.
YMoOBH, 110 MPU3BOAATH JO BUHUKHEHHS caMoO3aiiMaHHs. 3arajibHl Ta BIAMIHHI
0COOJIMBOCTI TPOIIECIB CaMOCIallaXyBaHHs 1 caMO3aliMaHHs. ¥YMOBHU TEIJIOBOTO
camo3aiiMaHHs. Po3paxyHOK TeMIiepaTypy caMOHarpiBaHHs Ta MepioAy 1HIYKIIiL.
®di3uyHe camo3aliMaHHS BYTULIS Ta POCIMHHMX MaTepianiB. OcoOiMBOCTI
XIMIYHOTO caMoO3aiiMaHHS TPH KOHTaKTi PEYOBHH 3 BOJIOIO, KHCHEM IIOBITpS,
ra3onoAiOHUMU, PIIKUMU 1 TBEPAUMHU OKUCHUKaMHU. OCOOIMBOCTI caMO3aiiMaHHsI
XKUPIB 1 Macell, eKCIIEpUMEHTaIbHE BU3HAYCHHS CXWJIBHOCTI JKHMPIB 1 Macesn J10
camMO3aiMaHHs.
Tema 2.4. BumyiiieHe 3analfoBaHHS TOPIOYNX CHCTEM.

3aranbHl Ta BIAMIHHI OCOOJMBOCTI TPOLECIB camMocHallaxyBaHHS 1
3amamoBaHHA. Buawm kepen 3amanroBaHHA. KpUTHUHI yMOBH BHMYIIICHOTO
3amamoBaHHsA. EneMEHTH TeIutoBOi Teopil 3amaaioBaHHS HArpiTUM —TiJIOM.
dakrTopu, 1O BIUIMBAIOTh Ha TEMIIEpaTypy 3amaitoBaHHs. TemsoBa Ta iOHHA
TEOpii  3amajlOBaHHS  CJICKTPUYHUM  po3psaoM.  MiHiMalbHA  €Hepris
3amanroBaHHsA, (aKTOpH, MO 1 BU3HAYAIOTh. 3JATHICTh (DPUKIIIHHUX 1CKOp /O
MiAMATIOBaHHA TOPIOYMX CHUCTEM, po3paxyHKoBe Bu3HaueHHA. OIiHka
KPUTHYHHUX TMapaMeTpiB JKEpesl 3alalioBaHHs sl 3a0€3MeUYeHHS IMOXKEXKOo- 1
BUOYX00€3NeYHUX YMOB MpaIlli, BCTAHOBJICHHS IPUYHH 3arOpsiHb.
Tema 2.5. ['opiHHS Ta30-TIAPOIIOBITPSIHUX CyMIIIICH

Bunu po3BuTKYy Ham3BHYalHOI cUTyallii Iij 4ac KIHETHYHOTO TOPIHHS
ra3oBux cymimei. OCHOBH TemaoBOI Teopli MOMHpeHHs moiaym’s. DpoHT
OJIYM’ 51, 30HU ()POHTY IMOJIyM’sI, IPOIIECH, 110 BiAOYBAIOTHCS B MiATOTOBYiHN 30H1
Ta 30H1 TOpiHHA. HopmanbHa MIBUAKICTH MOIMMUPEHHS MOayMm s. Dakropwu, 110
BIUIMBAIOTh HA HOPMaJbHY IIBUIKICTh TOMIMPEHHS TOPIHHA,: I[OYaTKOBA
TeMIIepaTypa, TUCK, CKJIaJ CyMIllli, BHJI TOPIOY0i peuoBUHU. BuOyX, BU3HAUCHHS
MaKCHUMAaJIbHOTO THUCKY mpu BuOyxy. Ilepexim kiHeTM4HOTrO mediarpaiiifHOro
TOPiHHS B JIETOHAIIIIO.
Tema 2.6. ['opinus piguH

BumapyBanHs piguH y BIAKpUTHI Ta 3akpuThid ipoctip. Hacudyena nmapa ta
il BJACTUBOCTI, 3QJICKHICTh THCKY HACH4YEHOI Mapu BiJ TeMIEpaTypu PiIuHHU.
Po3spaxyHkoBe BW3HAuU€HHS THUCKYy HacuueHOi mapu. TemmepaTypHi Mexi
MOMIMPEHHST TOIYyM’sl, CIIOCOOM PO3PaXyHKOBOTO ¥  EKCIEPUMEHTAIBHOTO
BuzHaueHHs TMIIII ans pinun pizHoro cknany. Ilpaktuune 3nauenHss TMIIIT
JUIs TIOTIEPEHKEHHST HaJI3BUYAMHUX CHUTYalll IpU eKcIUTyaTarlii, 30epiranHi Ta
TPaHCIIOPTYBaHH1 TOPIOYUX PIJIUH.

@D13UKO-XIMIYHI TPOLIECH, M0 MNPOTIKAIOTh MPU 3aMaJOBAHHI PIAMH.
Temneparypu cnanaxy 1 3aiMaHHsl pIAMHU, PO3PAXYHKOBI Ta €KCIIEPUMEHTAJIbHI



crnocobu ix Bu3HaueHHA. DakTopu, IO BIUIMBAIOTH HA TEMIIEPATypy CHAIaXy.
MexaHi3M MOMIMPEHHS MOJAyM’st MO MOBEPXHI pPIAWHM, JIiHIMHA MIBUIKICTh
MOIIUPEHHSI TOpIHHA. AHaI3 BIUIMBY HPUPOAHM TOPIOYOi PIAMHHU, BMICTY
HETOPIOYMX KOMIIOHEHTIB, TIOYaTKOBOi TEMIIEpAaTypH, 3arajJlbHOTO THCKY,
MIBUAKOCTI BITPY Ta 1H. . HA IIBUJKICTh MOUIUPEHHS MOIYyM 5.

Mexani3M BUTOpsiHHS piivH. Temnsao- 1 MacoOOMIH Mij Yyac TOPIHHS PIAUHH.
@dakTopu, U0 BIUIMBAIOTh HAa MAacOBY MIBUAKICTb BUTOpsiHHS piauH. [Iporpis
pIAMHU Braud MNpu CTAJIOMYy TOpIHHI, PIIMHM MEPIIOrO0 Ta JAPYroro pomy.
MexaHi3M yTBOpPEHHSI TOMOTEPMIYHOIO Iiapy. SIBuila CKUNaHHS ¥ BUKUAY MiA
yac TOpiHHS PIUH B pe3epByapi, IPUUMHU, YMOBHU 1 MEXaHI3M LIUX MPOLIECIB.
Tema 2.7. I'opiHHA TBEpAUX PEUOBUH

Krnacudikanis TBepiux roproyux MaTepiajiiB 3a XIMIYHUM CKJIaJ0M Ta MpU
HarpiBaHHi. 3arajbHi 3aKOHOMIPHOCTI BHMHHMKHEHHs ropinHs TI'M, mnone
TEMIIEpaTyp B 30H1 TOPIHHA Ta y MaTepiani. MexaHi3Mm Ta JiHiliHA MIBUAKICTh
NomMpeHHs ropiHHs 1o nmoBepxHi TT'M. dakTopw, 110 BILTUBAIOTH HA MIBUAKICTH
NOIIUPEHHSI TOPIHHA: TPHPOJa TOPIOYOI PEYOBHHHU, BMICT HETOPHOUUX
KOMIIOHEHTIB, TTOYaTKOBA TEMIIEPATypa, Opi€HTAIlisl 3pa3Kka y MpOCTOpi, BoJora,
reOMETPUYH1 pO3MIpU 3pa3ka, IMIBHAKICTh BITPY Ta iHII. TepMIiYHO TOHKI Ta
TEPMIYHO TOBCTI 3pa3ku. [IopiBHSHHSA MPOLIECIB TOPIHHS Ta30MOAIOHUX, PIAKUX 1
TBEPJUX PEUOBHUH.

['opiHHs 1eNI0I030BMICHUX MartepiaiiB, mojiiMepiB Ta MeTamiB. Ckian
JEpPEBUHH, TEPMIYHE PO3KJIaJaHHS MpU HarpiBaHHi. ['oMoOreHHO-reTepOreHHUMN
PEXUM TFOPIHHS Ha MOXKEXK1, peakilii nepeByryieHHs. TiiHHSA, 0COOJUBOCTI TIIHHS,
30HH, 1110 YTBOPIOIOTHCS MEPEXiJ B TOMOT€HHE TOpiHHA, HeOe3leKa B 3aKpUTOMY
npoctopi  mpu  TaciHHI moxex. Krnacudikamis  momiMepiB.  3arayibHi
3aKOHOMIPHOCTI Ta OCOOJIMBOCTI TOPIHHSA TEPMOILIACTUYHUX Ta TEPMOCTIMKHX
noJsiiMepiB. OCHOBHI METO/IM 3HMKEHHS TOPIOYOCTI Tu1acTMac. ['oprodi JieTiodi Ta
HEJIETIOU1 METaJIU, OCOOJIMBOCTI TOPIHHS.

Tema 2.8. ['opiHHS TUIOMOBITPSIHUX CyMiIeH

['opiHHS NWJIOMOBITPSIHUX CYMIIIeH, BIACTUBOCTI TWIy. MexXaHi3M
BUHUKHEHHS Ta TONIMPEHHS TOPIHHA TIO0 TWIOMOBITPSIHUX  CyMIIIax.
Oco0MMBOCTI TOPIHHS aepO30JII0 Ta AEPOTeII0, MapaMeTPH, 0 XapaKTePU3yrTh
HOXKEXHY HeOe3NeKy NIy B pPI3HUX cTaHax. UMHHUKM, IO BIUIMBAIOTh Ha
HIWKHIO KOHIIEHTpAIlifHy MEXY TOMIUPEHHS TOJyM’sl TO MHWJIOMOBITPSHIM
cymimi. CrocoOu po3paxyHKOBOI'O Ta EKCIEPHUMEHTAILHOTO BHU3HAYCHHS
HIKHBOT KOHIICHTPAIIMHOT MEX1 TTHITY B MOBITPI.

Tema 2.9. Omiaka ropro40CTi peYOBUH 1 MaTepialliB

[ToHATTS TOPIOYOCTI Ta MOXKEKOBHOYXOHEOE3MEKN PEYOBUH 1 MaTepialis,
HaWBaX MBI TOKa3HWKU. Kiacudikaiiss pedoBUH MO Tpynax TOPIOYOCTI.
Po3paxynkoBi cmocoOu BU3HAa4YeHHs TIpyn roproouocti. ExcnepuMeHTtanibHi
crocoOM OIIIHKM TOPOYOCTI: KepaMiuHa TpyOa, pPO3MOBCIOJIKEHHSI MOIyM s,
TUTEJIbHA MY 1 T.J.

MOAYJIb 3. ®i3uko-xiMiuHi 0CHOBHM PO3BHUTKY IOMKEK
Tema 3.1. [Toxexa ta ii po3BuToK. [lapameTpu po3BUTKY
BusnaueHHs mokexi. 3arayibHI Ta OKpeMi sIBUINA HAa TOXEXi. 30HM Ha



MOKEK1: 30Ha TOPIHHS, 30HA TEIJIOBOTO BILJIUBY, 30Ha 3aauMieHHs. [lapameTpu 1
MEX1 30H, YMOBH, 110 BIUIMBAIOTh HAa BEJIWYMHY 1 mapameTpu 30H. [lepiogu Ta
¢da3u po3Butky mnoxexi. HeOesnmeuni daxtopu mnoxexi. OCHOBHI mapameTpu
MOXKEXK1: IJIOIA, MEepUMETpP, (PPOHT, KOEPIIEHT MOBEPXHI TOPIHHSA, JiHIIHA
IIBHJIKICTH MOIIMPEHHS, MaCOBA IIBHJIKICTh BUTOPSIHHS, TEIUIOTA Ta TEMIIepaTypa
MOKEX1, IHTEHCUBHICTh ra3000MiHy. D@OpMU PO3BUTKY MOKEXK] Ta pO3PAXyHKOBI1
cxeMmu Mol noxexi. Knacugikaiis moxex 3a ymMoBaMU Ia3000MiHYy, BUIOM
ropIOY0i PeYOBUHHU, 3MIHOIO IOl MOXKexi. [IoHATTS mpo TermnoMacooOMiH Ha
MOXKEX1, BIKPUTI MOXKENK1 Ta MOKEK1 B OTOPOJIKEHHI.

3arajibHi 3aKOHOMIPHOCTI PO3BUTKY TOXKEX Ha BIIKPUTOMY IPOCTOPI.
Oco0aMBOCTI PO3BUTKY MOXKEX1 Kiacy A Ha BiapuTomy mpoctopi. Posmit ickop.
HIBUAKICTh MOIIMPEHHS TMOXKEX1 3ajJekHO Bl BITpY. OCOOIMBOCTI PO3BUTKY
noxex kmacy B. OcHoBHI mnapamerpu BHOYXY MapoONOBITPSHOI XMapH,
TPOTUJIOBUI €KBiBajeHT. MoJieb PO3BUTKY IMOXKEXKI B pe3epByapHOMY MapKy.
Oco0nuBoCTi po3BUTKY moxex kiacy C. 30Ha 3ara30BaHOCTI MpPU aBapiiHOMY
BUTOKY TOPIOYHX Ta3iB 13 TeXHOJOriyHoro ob6namHaHHs. [loxkexi ra3oBux
¢donranis, knacudikamis. Hebe3neuni dakropu nmoxex kiaciB B ta C. 3ona
TEIJIOBOTO BIUIUBY, O€3IeUH1 BiICTaHI.

Tema 3.2. TernmomacooOMiH MOXKEXK1 y MPUMIIIEHH]

3arajgbHi 3aKOHOMIPHOCTI PO3BHUTKY IMOXEX B OropojkeHHi. Kputnunuit
Yac PO3BUTKY MOXkKeX1 B oropopkeHHi. [1oxkexi, M0 peryaorThCs MOKEKHOIO
HABaHTArow Ta ra3o000MiHOM. OcoOJMBOCTI Terwionepenadi Nnpu MOXKeXkKax y
NPUMINIEHHSX. TeMIepaTypHUil peXuM IOXKEeXi B OropopKeHHI, (hakTopH, M0
BIUIMBAIOTh Ha TEMIIEpaTypy MOXKEX1 B OropopKeHHi. Mopeni, 1o OMHCYIOTh
TPITO, ocHOBHI TOJIOKEHHS 1HTETpajbHOI Ta 30HHOI Mojeii. [IporHo3yBaHHs
TPIIO 3anexHO BiJl yMOB MPOTIKAHHS IIPOIIECY TOPIHHS HA MOXKEX1, pO3paxyHOK
TEMITEPATYPH TOKEXK1 B IPUMIILICHHI.

MexaHi3M Ta3000MiHy MpU MOXKEXK1 B 3akpuTOMY IpuMimieHHi. [lepeman
TUCKY B NMPUMIIICHHI TiJ] 9ac MOXEX1, HOTro 3aJIe)HICTh B/l PI3HUX IMapaMeTpiB.
[ToHATTS HEUTpaNbHOI 30HM, 3aJCKHICTH IOJOKECHHS HEUTPaJIbHOI 30HH Bif
yMOB ra3o00MiHy. Po3paxyHOK Ta criocoOu peryiatoBaHHS Ta3000MiHY Ta BUCOTH
HEUTPaNbHOT 30HU Ha TIOKEXKI.

MOAYJIb 4. 3ano0iranHs Ta NPpUNMHEHHS MPOLECiB TOPiHHA
Tema 4.1. TermoBa Teopiss IPUMUHEHHS TOPIHHSA

CyTHICTP TpaHWYHUX TMapaMeTpiB TOpiHHSA. Mexi TOpiHHA 3a
KOHIICHTPAI[I€I0 TOPI0Y0i pEYOBHUHHU, OKUCIIIOBAYa Ta HETOPIOYUX 100aBOK y 30HI
ropinas. [Ipupona TemmoBuaieHHs 1 TeroBianayl npu nudy3iitHOMY TOpIHHI.
Enementu TeminoBoi Teopii mpunmuHEHHS TOpiHHSA. B3aeM03B’ 30K Temmepatypu
TOpiHHSA 3 TeMrnepaTyporo nmoracanHs. nsxu 1 cmocobu mpuNUHEHHS TOPIHHS Ha
MOXKEXKi: 3HIKCHHS IHTCHCHMBHOCTI TCIUIOBHUILICHHS B 30HI peakmii Ta
MIJIBUIIIEHHS IHTCHCUBHOCTI1 TETUTOBIIA41 13 30HU PEaKIIii.

Tema 4.2. CniocoOu Ta 3ac00M NPUMUHEHHS MPOLECIB TOPIHHS

OcHoOBHI 3ac00u Ta cnocoOu MPUIIMHEHHS TOPIHHS Ha MoXexi. BorueracHi
peyoBUHHU, 3araibHi BuMOru. Kracudikaiiss BOrHEracHUX pEYOBUH 3a
JOMIHYIOUMM BIUTMBOM Ha 30HY TOpiHHSA. XapaKTEepUCTUKA OCHOBHHUX



BOTHeracHuUX 3aco0iB. IlpuHumMnu BuOOpPY Ta BUKOPUCTaHHS BOTHEracHOi
PEUYOBHHHM 3aJIeKHO BiJ Kjacy mokexi. OCHOBHI MapaMeTpU TaciHHA MOMKEXKI:
KpUTUYHA Ta ONTHMaJIbHAa IHTEHCUBHICTbh IMOJAadl B 30HY TOpIHHSA, MUTOMa Ta
3arajbHa BUTpAaTa BOTHEracHOi pPEYOBHMHM, MOKA3HUK €(PEKTUBHOCTI TaciHHS,
Koe(IliEHT BUKOPUCTAHHS BOTHEracHoro 3aco0y. IIpakThyHe BHKOpPUCTaHHS
napaMmeTpiB MOMKEKOTaCIHHS JUIsl OpraHizanii 60MoBUX 1M IPU raclHHI MOXKEXKI.

BorneracHi pe4oBUHM, 110 OXOJIOKYIOTh, MEXaHI3M [I1i OXOJIOJKYIOUHX
BOTHETaCHUX PEYOBMH Ha 30HY TropiHHA. Boga, ocHOBHI (i3uKo-XiMIYHI
BJIACTHUBOCTI BOJM $K BOTHETacHOI pE4YyOBUHHU. Po3paxyHOK TEOpEeTUYHO
HEOOXI1THOI MUTOMOI BUTPATH BOJM IMPHU TACIHHI MOXKEXK. MeToau MiABUIIECHHS
e(EeKTUBHOCTI BUKOPHCTAaHHS BOJM: BBEICHHS 3MOYYyBadyiB, 3TYyIIyBadiB,
AHTHUIIPEHIB, IHT101TOPIB.

[3om0t04i  BOrHeracHi pe4yoBUHU. Buam BorHeracHux MmiH, CHOCOOM
orpumanHs. [liHoyTBOproBaui, 3arajgbHi BUMOTH. BIacTUBOCTI MOBITPSHO-
MEXaHIYHOi MiHU. MeXaHi3M TpPUIUHEHHS TOpIHHA TMpU [1i MOBITPSHO-
MEXaHIYHOI MIHU Ha 30HY TOPIHHS, MIMIAPOBHM c1OCIO Mo1a4ul BOTHETACHUX TTiH.

Po3zbaBnennss Ta (Quermatuzanis roproouux cymimed. BorueracHi
PEUYOBHUHHM, IO po30aBisitoTh. MexaHi3M MPUIMHEHHSI TOPIHHS 32 JIOMOMOTOI0
HETOPIOYUX Ta3iB, MOKa3HUK X BOTHETACHOI €)EKTUBHOCTI Ta MOTO IMiIBUIIICHHS.
MinimanbsHa (riermaTusyroua KoHUeHTpalis. Po3paxyHok IHTEHCUBHOCTI 1oj1aul,
IUTOMOI BUTPATH Ta Yacy TaciHHA 3a JOIOMOI'OK HETOPIOUUX ra3iB.

XiMiYHE TaIbMYyBaHHS PeaKilii TOPIHHS K CIOCIO MPUITMHEHHS TOPIHHS Ha
nokexxi. BoraeracHi pe4oBuHH, 110 IHTIOIPYIOTh: XJIaJ0HH, BOTHETACH] TTOPOIITKH
3arajJbHOTO INPHU3HAYEHHS, AaepO30JICYyTBOPIOIOUI CKIaau. MexaHi3M iX BIUIUBY
npu raciHHi Tokex. I[lepeBarm Ta HeMOMIKKM IHTIOIPYHOYMX BOTHETACHUX
PEUOBUH.

Komb6iHoBaHi 3acobu Ta crnocobu mnpunuHEHHsS TopiHHA. [IpuHIUIH
pO3p0oOKHM KOMOIHOBAaHMX CHOCOOIB TacCiHHA TIOKEXl Ta iX MpaKTUYHE
BUKOPHMCTaHHSI.



Posmoaisn iucuumIiig y roguHax 3a (popMamMu opraisauii 0CBiTHbLOIo
npouecy Ta BUIaMu HABYAJIbHHUX 3aAHATH:

Ha3zeu Mmoay.iiB i Tem

OuHa (n1eHHa) popma

KinpkicTs roana

y TOMY YHCII1

YCBO- |JIeKIT [[TPaKTUYHI [JTabopa |caMOCTi MO,
ro (ii  |(cemiHap.) [TopHi [|iiHa KOHTP
3aHATTSA  |3aHATTA [poboTa |. poo.
4- ii cemecTp
Moayas 1. OcHOBH npoueciB ropiHHs
Tema 1.1. 3aranpHi BIZOMOCTI PO IPUPOY rporiecy | 12 2 2 4 2 2
TOPIHHS, KJIacH(iKallist TPOLIECIB TOPIHHS
Tema 1.2. Marepianbhuii 6anaHc npoliiecy TopiHHS 9 1 2 - 4 2
Tema 1.3. Eneprerrunuii 0amaHc mporiecy ropiHHs 9 1 2 - 2 4
Pa3zom 3a moxyJiem 1 30 4 6 4 8 8
MogayJs 2. IloxkeskHa HeOe3neKa pe4OBHH
Tema 2.1. I'oproui cucremu. Konnentpartiitai 10 2 2 2 2 2
MEK1 NOIIUPEHHS TIOJIYM s
Tema 2.2. CamocnanaxyBaHHsI TOPIOYUX CUCTEM 12 2 2 2 4 2
Tema 2.3. Camo3aiiMaHHS pEUOBHH Ta MaTepialiB 12 2 2 2 6
Tema 2.4. BumyliieHe 3aratoBaHHs TOPIOYHX CHCT. 8 2 2 - 4
Tema 2.5. ['opiHHS Ta30-MAPOTIOBITPSIHUX CyMIIIICH 12 2 2 2 2 4
Tema 2.6. ['opinHs pinuH 16 2 2 2 6 4
Tema 2.7. I'opiHHS TBEPAUX PEUOBUH 10 2 2 2 4
Tema 2.8. ['opiHHS MIJIOTIOBITPSIHUX CyMiIen 10 2 2 2 4
Pazom 3a moayJiem 2 90 | 16 16 14 32 12
Pazom 120 | 22 22 16 40 20
5- ii cemecTp
MoayJsb 3. OCHOBH NpoIeciB ropiHHsA
Tema 3.1. IToxexa Ta ii po3BuTok. [Tapamerpu 18 4 4 - 1 9
PO3BUTKY
Tema 3.2. TernomacooOMiH mokexi y mpumimieHHi | 18 4 2 2 4 6
Pazom 3a moayJiem 3 36 8 6 2 5 15
MonayJs 4. Iloxkekna Hede3neKka pe4yoBHH
Tema 4.1. TeruoBa Teopist MPUIMHEHHS TOPIHHS 5 - - - 5
Tema 4.2. Cnioco6u Ta 3acoOu MPUITHHECHHS 34 8 4 8 10 4
MPOIIECIB TOPIHHS
Pazom 3a monyJiem 4 39 8 4 8 15 4
Pa3om 75 | 16 10 10 20 19




Ha3zeu moay.iiB i Tem

3ao4yHa (nucTaHUiliHA)

KinpkicTs roana

Ycero-

y TOMY YHCII1

JIeKII | TPAaKTUYHi | Tabopa (caMoCTi| MOJI.
ro ii |(cemiHap.)| TopHi | ¥#Ha |KOHTp.
3aHATTS |3aHATTS| poboTa [podoTa
4- ii cemecTp
Moayas 1. OcHOBH nponeciB ropiHHs
Tema 1.1. 3arasHi BitomocTi npo npupoy npouecy | 10 | 0,5 0,1 0,5 6,9 2
TOPIHHS, KJIacU(iIKallist TPOLIECIB TOPIHHS
Tema 1.2. Marepianbuuii OaiaHc IMpo1iecy ropIHHS 10 | 0,5 0,2 - 7.3 2
Tema 1.3. Enepreriunuii 0amaHc mpoiiecy ropiHHs 10 1 0,2 - 6,8 4
Pa3zom 3a moxyJsiem 1 30 2 0,5 0,5 19 8
Monyas 2. [Toxke:xxHa HeOe3mMeKa PeYOBHH
Tema 2.1. I'oproui cucremu. Konnenrpartiitai 10 (0,4 0,2 0,2 7,2 2
MEK1 HOITUPEHHS TIOJIYM s
Tema 2.2. CamocnanaxyBanHs roprouux cucrem. | 12 | 0,2 0,2 0,3 9,3
Tema 2.3. Camo3aiiMaHHS pEUOBHH Ta MaTepialiB 12 |0,2 0,2 - 11,6
Tema 2.4. BumyliieHe 3aratoBaHHs TOPIOYHX CHCT. 8 10,2 0,2 - 7,6
Tema 2.5. ['opiHHS Ta30-MAPOTIOBITPSIHUX CYMIIIICH 12 |0,2 0,2 0,2 7,4 4
Tema 2.6. ['opiHHs pinuH 16 | 0,4 0,2 0,4 11 4
Tema 2.7. I'opiHHS TBEPAUX PEUOBUH 10 | 0,2 0,1 0,2 95
Tema 2.8. ['opiHHS MIJIOTIOBITPSIHUX CyMilen 10 | 0,2 0,2 0,2 9.4
Pazom 3a moaysiem 2 90 2 1,5 1,5 73 12
Pazom 120 | 4 2 2 92 20
5- ii cemecTp
MoayJsb 3. OCHOBH NpoI1ieciB ropiHHsA
Tema 3.1. IToxexa Ta ii po3BuTok. [Tapamerpu 18 (05 0,5 0,5 7,5 9
PO3BUTKY
Tema 3.2. TerutoMacooOMiIH MOXKEXK] Y 18 | 0,5 0,5 0,5 10,5 6
MIPUMIIICHHI.
Pazom 3a moayJiem 3 36 1 1 1 18 15
MonayJs 4. Iloxkekna Hede3neKa pe4oBHH
Tema 4.1. TerioBa Teopist NPUITUHEHHS TOPIHHS 5 5
Tema 4.2. CriocoOu Ta 3aco0M IPUITMHEHHS 34 1 1 1 27 4
TIPOLIECIB TOPIHHS
Pazom 3a monyJiem 4 39 1 1 1 32 4
Pa3om 75 | 2 2 2 50 19




Temu cemiHApCHLKHUX 3aHATH
He nnanyerscs.

Temn NMPAKTUYHHUX 3aHATH ()IeHHa Ta 3a09YHa (l)OpMI/I HaB'laHHﬂ)

No KinbkicTh
Ha3zBa temu roJVH
3/m
(W/3)
1. PiBHsIHHS peakilii rTOpiHHS PEUYOBUH Y MOBITPI. 2/0,1
2. Po3paxyHok 00’€My MOBITps Ta MPOIYKTIB 3rOPSHHS P TOPiHHI 2/0,2
IHIMBITyIbHUX Ta CKJIAJHUX PCUYOBHH.
3. Eneprernunuii 6ananc. Po3paxyHOK TEMJIOTH 3rOpaHHs Ta TEMIIEpATypu 2/0,2
TOpIHHS PEYOBHH 1 MaTepiaiiB.
4. Po3paxyHOK KOHIIEHTpAIIHHUX MEK MOIMPEHHS TOJIYM sl 2/0,2
5. Po3paxyHok TemmnepaTypu camocrniaiaxyBaHHsI pEUOBHH. 2/0,2
6. Po3paxyHOK mapameTpiB camMo3aiiMaHHsI pEYOBHUH 1 MaTepiaiiB. 2/0,2
7. BusHau. cipoMO’KHOCTI JI0 MIANATIOBAHHS €JIEKTPUUHUX 1 QPUKIIAHUX 1CKOP 2/0,2
8. Po3paxyHOK MakCMMaJIbHOTO THCKY ITPH BHOYXY. 2/0,2
9. Po3paxyHok TemnepaTypHUX MeX MOIIUPEHHS MOIYM sl Ta TEMIIEPATypU 2/0,2
criajaxy.
10. | Oco0aHMBOCTI TOPIHHS TBEPMX TOPIOYNX PEYOBHH 2/0,1
11. | PospaxyHOK HIKHBOI KOHIIEHTPAIIITHOT MEXKi aep0O30.II0 2/0,2
12. | Po3zpaxyHOK HIKHBOI KOHIIEHTPAIIHHOT MEXKi aep030.II0 2/0,2
13. | BwusHaueHHsS OCHOBHHUX IapaMeTPIiB PO3BUTKY MOXKEXK KIacy A.. 2/0,3
14. | BwusHaueHHsS OCHOBHHUX MapaMeTpiB PO3BUTKY moxex kiacy B ta C. 2/0,5
15. | Po3paxyHOK TeMIiepaTypH MOKEXKi Ta BUCOTH HEUTPATbHOT 30HU MPH TIOKEXKI1 2/0,3
B MPUMIIIEHHI.
16. | Po3paxyHOK T€OpeTHYHOT IHTCHCHBHOCTI 10/1a4l BOJAM HA TaCIHHSI TIOKEXK 2/0,7
kiaciB A 1 B.
Pa3om 3a HaBYAJIBLHHI KypC 32/4
Temu 1200paTOPHUX 3aHATH (ICHHA Ta 3204HA GOpMHU HABYAHHS)
No KinbkicTs
Hasga temu
3/ rojuH (1/3)
1. | BuBYEHHS pi3HHX BHUJIIB ITOJIYM 5. 4/0,5
2. | BusHaveHHs (aKTHYHOT KOHIIGHTpAIlli TapH Ta ra3iB y MOBITPi Ta 2/0,2
BCTAHOBJICHHS CTYIEHs ii HeOe3MeKu.
3. | BusnaueHHs cTaHAApPTHOI TEeMIEpaTypH camocIaiaxyBaHHS. 2/0,3
4, | Bwu3HayeHHS CXWJIBHOCTI XKHUPIB 1 OJIIH O camMo3aliMaHHs. 2/-
5. | JocnimkeHHs MBUAKOCTI HOMUPEHHS (PPOHTY MOTyM’sl. 20,2-
6. | BusHaueHHs TeMIlepaTypHUX MEXK MOIIUPEHHS MOJIYM 'S Ta TEMIEpaTypu 2/0,4
criajiaxy piivHU.
7. | JocnimkeHHs BIUTMBY Opi€HTAIil 3pa3Ka Ha IIBHUJIKICTb MOIIUPEHHS MOJIyM s 2/0,2
10 MOBEPXHI TBEPAUX FOPIOYNX MaTepiais.
8. | Bu3HaueHHS HIWKHBOI KOHIIEHTPALIHHOT MEXK1 aePO30JII0, BCTAHOBJICHHSI 2/0,2
CTYNEHIO MOKEeXKOBUOYXOHEOE3EKH MHITY
9. | HocnimkeHHs TEIIO Ta MacOOOMIHY TIOKEX1 B OTOPOKEHHI1 2/1.0
10.| HochimkeHHs MeXaHi3MY NPUMTMHEHHS TOPIHHS 0XOJIO0KEHHSIM. 2/0,25
11| JocnimpkeHHs MEXaHi3BMY PUITMHEHHS TOPIHHSI 30JISITELO. 2/0,25
12.| JocnimxkeHHs MexXaHi3My MPUIIMHEHHsI TOPIHHS METOJIOM p030aBJIeHHS. 2/0,25
13.| JocnimxeHHs MexaHi3My NPUITMHEHHsI TOPIHHS METOJIOM IHT10ipyBaHHS. 2/0,25
Pa3om 3a HaBYaJbHMII KypC 28/4




CamocriiiHa po0oTa (1eHHa Ta 3209HA ()OPMHU HABYAHHS)

Ne KinbkicTh
Hassa temnu

3/m rojuH (1/3)

1. |CxnagaHHs. piBHAHB IpoIlecy TOPiHHS pedoBHH. IliqroToBKa 10 BUKOHAHHS 2/6,9
naboparoproi podbotu Nel

2. |BuzHaveHHs 00’e€My HOBITPS Ta MPOIAYKTIB TOPIHHS MPH 3TOPSHHI 2/4,0
IHIMBITyaIbHOI PEYOBUHU

3. |Po3paxyHOK MaTepiaibHOTO OaJlaHCY TOPIHHS CKIAJHUX PEYOBUH 2/3,3

4. |Bu3HaveHHs TEIUIOTH 3rOPSHHS Ta TEMIIEpATypy TOPIHHS IHAMBITYaTbHOI pEYOBHHH 2/4,0

5. |Bu3HaveHHs TeMIIEpaTypH rOPIHHS PEYOBHH 33JaHOTO CKIIAIy 2/2,8

6. |Busnauenns KMIIII cyminni roproyux rasiB Ta 1HJIMBIIyaJbHOT pEYOBHHHU 1/7,2

7. |IligroToBKa 10 BUKOHAHHS JIabopaTopHOi poboTh Ne2. 1/-

8. |TemoBa Ta jaHIIOrOBa TEOPIs caMOCTATIaXyBaHHS. 1/2,0

9. |CrammapTHa Ta MiHIMaJbHA TEMIIEpaTypa caMOCIaIaxyBaHHs. 2/7,3
[TinroroBka 10 BUKOHAHHs JabopaTopHOi poooTH No3

10. |Po3paxyHOK apamMeTpiB TEIJIOBOTO CAMOHArpiBaHHsI MaTepialiB. 1/4,0

11. |Camo3aiimMaHHs Byrisuis Ta Topdy. 1/3,6

12. |Po3paxyHOK HoTHOTO YncIia )kupiB Ta oiii. [lixroroBka 1o mabopatopHoi 2/4,0
po6otu Ned

13. |BUBYEHHS METOAUKH PO3P. CIPOMOXKHOCTI IO TiIMaIFOBAHHS iCKOP 2/4,0

14. |Po3paxyHOK 3TaTHOCTI ICKOP O TTiIaTIOBaHHS 1/3,6

15. |@akTopu, 10 BIUIMBAOThH HA MBUAKICTH TTomupeHHs aeduarp. OII. 2/4,0
BuHuKHEHHS AETOH. TOPIHHS KIHETHYHUX Ta30BUX CyMilei

16. |BuzHaueHHS MaKCUMAaJIbHOTO TUCKY IIPH BUOYXY 1H]I. PCUOBHHH. 2/3,4
[TinroroBka 0 BUKOHAHHS JabopaTopHOi poooTH No5

17. |Buznauenns tTucky HacuueHoi napu Ta TMIIII ta TemMnepatypu cranaxy iHI. 2/11
pedoBuHU. [liAroTOBKA 10 BUKOHAHHS J1a00OPaTOPHOI poOOTH Neb

18. |OcoO6MMBOCTI TOPIHHS TOJIMEPIB Ta METAJIIB. 2/3,5
[TinroroBka 0 BUKOHaHHS JabopaTopHOi poboT Ne7

19. |Oco6mmBocTi ropinas TT'M y apiOHOIMCIIEpCHOMY CTaHi. 2/7,4
[TinroroBka 10 BUKOHaHHS 1abopaTopHOi poboTH Ne8.

20. |dakTopw, 1110 BIUTMBAIOTH Ha IIBU/IKICTH TIOIIMPEHHS TOYM s TI0 oBepxHi TI'M 2/2,0

21. |Metoau 3HmkeHHs roprovocti TTM 2/2,0

22. |Oco0auBOCTI TOPIHHS MOJIMEPIB Ta METAJIIB. 2/2,0

23. |OcHoBu Kkinacuikallii pe4oBHH Ta MaTepiaiiB MO BUOYXOIMOXKEKHINA Hebe3neli 2/2,0

24. |Po3paxyHOK JaibHOCTI PO3TBOTY ICKOP IIPH MOKEXK1 CKIIaTy 2/2,0
JIiconuoMaTepiaiiB

25. |BusnauenHs ol Ta GpoOHTY MOXKEX1 B MPUMIIIICHHI. 2/2,0

26. [HeGe3neuni hakropu noxexi kinacy B ta C. 2/1,0

27. |Bu3sHaueHHs OCHOBHUX MMapaMeTpiB BUOYXY MMapora3oBoi XMapu 2/2,0

28. |Bu3HaveHHs TEMIIEPATyPHOTO PEXHUMY MOXKEXK1 B TPUMIIIEHH1 2/10,5

29. |IlinroroBka /10 BUKOHaHHA JabopaTtopHoi po6otu Nel(O 2/-

30. [MeTotu miIBUIIIEHHS! BOTHETaCHO1 €)EeKTUBHOCTI BOJIU 1/3,0

31. |Po3paxyHOK Koe(illieHTY BUKOPHCTaHHs BOJIM MPH raciHHi NoXkexi knacy A ta B 2/4,0

32. |IlinroroBka /10 BUKOHaHHA JabopaTtopHoi podotu Nell. 1/-

33. [[3omoroui B3. ITiaroToBka 10 BukoHaHHS 1abopaTtopHoi pobotu Nel2. 1/5,0

34. |Bu3HaueHHs napaMeTpiB MPUIHUHEHHS TOPIHHS. 1/5,0

35. [Posbasmtoroui B3. [ligrotoBka g0 BUkoHaHHS J1abopaTopHOi poboTu Nel3. 1/5,0

36. |Iuribipyroui B3. IlinrotoBka 10 BUKOHaHHS JabopaTtopHoi podotu Nel4. 1/5,0
Pa3om 3a HaBYaJbHMII KypC 60/142




InauBinyanbHi 3aB1aHH (IeHHa Ta 3204HA ()OPMU HABYAHHSA)

Ne KinbkicTb

S/ Hasga temu -

1. Po3paxyHok Koib0py nudy3iifHOTo moxym’s iH1. pedoBUHU. CKIagaHHsS 2
CTEXIOMETPUYHHUX PIBHIHD PEaKIlii TOPiHHSA

2. Po3paxyHok 00’ €My MOBITps Ta MPOIYKTIB TOPIHHS ISl 3TOPSIHAS 1HII. 2
PEYOBUHU.

3. Po3paxyHOK TEIUIOTH 3rOpsHHS Ta TEMIIEPATyPH TOPIHHS iH]I. PEUYOBHHH. 4

4. Pozpaxynox KMIIII cymimni ra3iB Ta iHAMBiTyalbHOI pEYOBHHHU. 2

5. Po3paxyHok TemnepaTypu caMocnajlaxyBaHHSI pEYOBUHU. 2

6. Po3paxyHOK MakCMMaJIbHOTO THCKY BUOYXY 1HJ. pEYOBUHH. 4

7. Po3paxynok tucky HacuyeHoi napu ta TMIIII 1. peyoBunM 2

8. Po3paxyHOk TemnepaTypy cnaiaxy iHJl. pe4OBUHU 2

9. Po3paxyHOK po3BUTKY Ta BU3HAYEHHSI TApaMETPIB MOXKEXK1 KI1acy «A» B 4
OTOPOKEHHI

10. | Po3paxyHOK 30H ypaXeHHsI BUOYXY apO-Ta30MOBITPSIHOI XMapH 4

11.| Po3paxyHok 6e3meuHoi BicTaH1 Bif] akeny ra3oBoro (poHTaHy 3

12.| Po3paxyHOK TemmepaTypH MoXexi, BUCOTH HEUTPaIbHOT 30HH TOXKEXI B 4
OTOPODKEHHI

13.| Po3paxyHOk mapaMeTpiB NPUIIMHEHHS MOXKEX1 Kiacy «B» B oropoxeHH1 4
HErOpIOYNM razoM
Pa3oMm 3a HaBYAJBLHUI KypC 39

4-

OuiHlOBaHHS OCBITHIX JOCATHEHb 3100yBa4iB BUIOI OCBIiTH
3aco0u oniHIOBaHHA
3acobamMu  OIIIHIOBaHHS Ta METOJAaMHU J€MOHCTPYBaHHSA pe3yJbTaTiB
HaBYaHHS €: 3aBJaHHS, BUKOHAHI Ha JIa0OpaTOpHOMY OOJaJHAHHI, Ta IPOBEICHHS
CYNPOBITHUX PO3PAXyHKIB; BUKOHAHHS 1HIAWBIAYaJbHUX PO3PAXYHKOBHX 3aBJ/IaHb
3a TeMaMH HaBUYaJbHOIO KypCy; CKIamaHHS au(EepeHIIHoBaHOro 3ajiky Ta
€K3aMEHY, yJacTh B OJIiMIIIaJax, KOH(EPEHIIiAX, HAyKOBUX KOHKYpCax.
3100yBayiB 32 OCBITHIMH
KOMITOHCHTaMH, 31MCHIOEThCS 3a 100-0a1pHOIO MIKAIO0, III0 BUKOPHUCTOBYETHCS B
HYI3 Ykpainu 3 nepeBeleHHAM B OIIHKY 3a pedTuHToBOMO miKkajow - EKTC Ta B

OniHroBaHHS PIBHA OCBITHIX JOCSTHEHB

OaJIbHY IIKaITYy.

Tadanusa BiANOBIAHOCTI pe3y/IbTATIB OLIHIOBAHHS 3HAHD 3
HABYAJbHOI IMCIUILIIHU 32 PI3HUMU HIKAJTAMHU

3a 100-0ainpHOI0 3a
HIKaJIO00, 10 PEUTHHTOBOTO 3a 4-0aIBHOIO KO0
BUKOPHCTOBYETHCS B IIIKAJIOIO

HVII3 Vkpainu (EKTC)
90-100 A BIZIMIHHO
80-89 B
65-79 C Aobpe
55-64 D )
5054 5 3aI0BUIBHO
35-49 FX )

0-34 c HE3aJ0BLIBHO




Kpurepii ouinroBaHHs
®opMH NOTOYHOIO TA MiACYMKOBOI0 KOHTPOJIIO
[loToyHMii KOHTPOJIL MPOBOIUTHCA Y (OpMi (POHTANBHOIO Ta 1HAMBIAYallb-
HOTO OIUTYBaHHS, O(QOPMIIEHHS 3BITY 3a J1A0OPATOPHOIO POOOTOI0, BUKOHAHHS
IHIMBITyaJIbHUX PO3PaXyHKOBHUX 3aB/IaHb, TEMAaTUUHE MMCHbMOBE OMUTYBAHHSI.
[TincymMKOBUI KOHTPOJIb MPOBOAUTHCS Y (popMi TudepeHIHHOro 3Ky Ta

eK3aMeHY.

Po3noais Ta HAKONMMYEeHHA 0aJ1iB, AKi OTPUMYIOTH 3100yBaYi, 32 BUAaAMH
HABYAJIbHHUX 32AHATH TA KOHTPOJIbHUMH 32X0AAMHU 3 AMCHHUILTIHH

BI/II[I/I HaB4YaJIbHUX 3aHATH

KinmpkicTh
HaBYAITBHUX
3aHATh

MaxkcuMaabHuH
0aJ1 3a BUJ
HaBYaJIbHUX
3aHATH

Cymapna
MaKkCHUMaJIbHa
KUJIBKICTH OaJIiB
3a BUIAMH

HaB4YaJIbHUX 3aHATH

IV cemecTp. I. TloTouHunii KOHTPOJIb

Jlexmii* 4 5 5

Ceminapu 0 0 0

Mopnyne Ne 1 | TIpaktuysi 3aHsTTS* 4 10 10
JlaGoparopHi poboTu™ 2 15 15

Pazom 3a momyne Ne 1 30

Jlexmii* 7 10 10

Ceminapu 1 5 5

Mopuynb Ne 2 | TlpaktuuHi 3aHATTS* 6 15 15
JlaboparopHni poboTu™ 6 30 30

Pazom 3a momysb No 2 60

Pa3om 3a moToyHU KOHTPOIIb 90

II. InquBinyanbHa camocTiitHa poOoTa 10
Pa3om 3a Bci BUIM HaBYAIBLHOT pOOOTH 100

V cemectp. . [loTouHMii KOHTPOIb

Jlexi* 4 10 10

Ceminapu 0 0 0

Monynas Ne 1 | TIpakruuni 3ansarrs* 3 15 15

Jlabopatopni pobotu™ 1 3) 5

Pazom 3a montynb No 3 25

Jlexii* 4 5 5

Ceminapu - - 0

Mopynb Ne 2 | TlpakTuuni 3aHATTS ™ 2 10 10
Jlabopatopni pobotu™ 4 20 20

Pazom 3a Moy Ne 4 35
Pa3zom 3a moTOYHMIT KOHTPOJIH 60

I1. InguBinyansHi 3aBIaHHS (HAYKOBO-JOCIITHE) 20

II1. ITincymkoBuii KOHTPOJIb. [IMCEMOBHIT eK3aMeH 20
PazoM 3a BC1 BUIM HAaBYAILHUX 3aHATH T4 KOHTPOJIbHI 100

3axo0Ju




IToTo4HMIT KOHTPOJIb.

1liocymkosa oyinka 3 HABYANLHOI OUCYUNIIHU € CYMOIO PEUTUHTOBUX OLIIHOK
(OamiB), oiep>KaHKMX 32 OKpEMI OL[IHIOBaH1 ()OPMH OCBITHBOIO MPOLIECY:

- TIOTOYHE OI[IHIOBaHHS (0asik) PiBHS 3aCBOEHHS TEOPETUUYHOTO MaTepiany MiJ 4ac
ayIUTOPHUX 3aHITh Ta CAMOCTIHHOI poOOTH;

- olliHKa (06ayin) 3a caMOCTIHHY POOOTY;

- omiHka (0anu) 3a y4acThb y HayKOBHX KOH(EpEHI[isiX, OJiMIIiagax, BUKOHAHHS
JOCIIKEeHb, MIT0TOBKY HAYKOBHUX MyOJIiKaIliil Toulo.

Ilomounuii KOHmMpoOAb TPOBOJUTHCA HA KOXXHOMY TNPAKTUYHOMY Ta
nabopatopHomy 3aHATTI. BiH mepenbadae OIIHIOBaHHS TEOPETUYHOI MIATOTOBKHU
3100yBayiB BHILOI OCBITM 13 3a3HayeHOI TeMH (y TOMY YHCIl, CaMOCTIHHO
OMpallbOBAaHOTO MaTepiady) 3a HAOyTMMHM HaBUYKaMU TMiJ 4Yac BUBYEHHS
TEOPETUYHOTO MaTepially Ta BUKOHAHHS 3aBJlaHb MPAKTHYHUX Ta JabOpaTOpHUX
POOIT.

Kputepii HOTOYHOTO OIiHIOBAaHHS 3HAHb 3700yBaviB HA CeMIHAPCLKOMY ma
NpaKmuyHomy 3aHATT1, 32 BUKOHAHHS J1aO0pamopHux ma iHOugioyaibHux 3aBlaHb
i 9ac caMOCTIHHOT poOOTH: MaKCUMalTbHA KUIBKICTH OaJliB 3a 3aBJaHHS «5 OaiBy»
BUCTABJISIETHCS Y pa3l MOBHOT BIJIMOBI/II HA MUTAaHHS Ta HAABHOCTI OOIPYHTYBaHb i
MOSICHEHb, a TAKOX YITKOTO 1 MOCIJOBHOTO BHUKJIAJEHHS BIANOBiAl. Y BHUIAJIKY
HE3aJI0BOJICHHS JJAHWX BUMOT KUTIBKICTh OaiB 3MEHIIYETHCS:

- 32 HETMIOBHOI BIAMOBI1 — IPOIOPIIHHO HETIOBHOTI BIATIOBIII;

- 32 HasBHOCTI rpyOuX moMmiiok — Ha 0,5 6ana Ha KOXHY IOMUJIKY;
- 32 HAABHOCTI ApiOHKMX MOMUJIOK — Ha 0,2 Oasia Ha KOXKHY ITOMUJIKY;
- 3 BIJICYTHOCTI OOTpYHTYBaHb 1 osicHeHb — Ha (0,3 OaJia 3a KOKHHUI BUTIA0K;

- TIPY HAABHOCT1 HEUITKUX Ta JIOTIYHO HETOCIITOBHUX BiAmoBinei — Ha 0,2 Oama 3a
KO>XKHUU BUITAIOK.

Inousioyanvua camocmitina poboma.
[lepenik pekoMEHIOBAHMX 3aBlIaHb [JI1 1HIMBIAYaJIbHOI CaMOCTIHHOT
po6oTHr 3100yBaviB BUIOT OCBITH:
Komip nudysiitHoro momym’s.
O6’emMHa Ta MacoBa CTEXIOMETpHYHA KOHIICHTPAIIisl.
O06’eM MOBITPS Ta IPOYKTIB 3TOPSTHHS.
Cxutaz mpoIyKTiB 3TOPSTHHS.
MoumnsipHa, MacoBa Ta 00’ €MHa TETUIOTa 3rOPSHHS PEYOBHHH.
Temneparypa 3ropsiHHS pEYOBHHHM 32 JaHUX YMOB.
Temneparypa BuOyxy 3a CTEXIOMETPHUYHOI KOHIIEHTpAIlli pPEYOBHUHU Ta
MaKCHUMaJIbHUHA THCK BUOYXY MapOTIOBITPSIHOT XMapH.
8. KoHmenTparmiiini Mexi MOMUPEHHS TTOJTYM .
9. TemmepaTypa caMocmaiaxyBaHHS.
10. MiHiManibHA €HEpPTis 3armaatoBaHHS.
11. Tuck HacuuYeHOI Mapu 3a JaHUX YMOB.
12. TemmepaTypHi MeXi MOMIUPEHHS MOIYM 5.

NoabkowdE



13. Temnepatypa cnanaxy Ta Kjac piaAuHU.

14. ITapameTpu BUOYXy Mapora3oBoi XMapH NpH PO3BUTKY MOXKEXK1 Kiacy B.

15. be3neuna BiACTaHb Bl (pakesly ra3oBoro (POHTaHy IPH PO3BUTKY MOKEXKI
kiacy C.

16. be3neunuii yac 3HAXOJKEHHS JIOJUHU Yy MPUMIIICHH] MiJl Yac MOXKexXi
KJ1acy A B OTOPOJ/IKEHHI.

17. IlapameTpu po3BUTKY MOXKEX1 KIacy A B OTOPOJIPKEHHI.

18. TemmepaTypa MOKexXKi Ta BUCOTAa HEUTPATbHO1T 30HHU.

19. I'acinHs noxexi kiacy «B» B OropokeHH1 METOA0M pO30aBIeHHS.

Mooynvuuii koumporo.

MonynbHUIl KOHTPOJIb 3A1MCHIOETBCA 32 pe3yJbTaTaMU HAaKONMUYEHHs OaiiB
miJi 4Yac BUKOHAHHA Ja0OpaTOpHUX poOIT, I1HAMBIAYaJbHUX PO3PAXyHKOBUX
3aB/IaHb MPU CAMOCTIIHIN pOOOTI, BIAMOBIIEH HA YCHI 3alIUTAHHS 1]l Yac 3aHSTh.

ITiocymxoeuti koumpo.iv.

Kpurepii  omiHioBaHHA  3HaHb  3/100yBauiB Ha  ek3ameHl  (abo
nudepeHIiioBaHOMY 3aJIiKy):

OuiHioBaHHS 3HAaHb Ha AUGEpPEHIIMOBAaHOMY 3ajliKy 3JIMCHIOETBCS 3a
pe3ysibTaTaMM HaKONWYeHHs OaniB B Mexkax wmoxaymiB Nel Tta Ne2 meprmroro
ceMecTpy HaBYaJIbLHOTO KypCy.

OuiHoBaHHS 3HaHb Ha €K3aMEH1 3IMCHIOEThCS 3a  pe3ysibTaTaMu
HaKONMMUUYEHHS 0ajiB B Mexkax MoayiiB Nel Tta No2 npyroro cemectpy HaBUaJbHOTO
Kypcy, BIANOBiIEW Ha eK3aMeHaliiHui Outer, yd4acTi B  OJIMIIIAaXx,
KOH(EepeHIIisx, KOHKypcax.

[lepenik TEOPETUYHUX MUTAHD JIJISI MATOTOBKU IO €K3aMEHY:

1. CyTHICTB TIpOIIECY TOPIHHS K OKHCIIOBATBHO-BITHOBHOTO Tiporiecy. IloBiTps
Ta oro ckiaj. CKiIajgaHHs pIBHSHB peakilii TOPiHHSL.

2. YMOBM BUHUKHEHHS 1 TaJIbMyBaHHS Tipotiecy ropias. Kimacudikariis npoiieciB
TOPIHHSA: TOMOTEHHE Ta TeTeporeHHe, audysiliHe Ta KiHeTHuHe, Aeduarpaliiitne Ta
JICTOHALIlITHEe, TaMiHApHE Ta TypOyJIEHTHE.

3. [lomym'st, cTpykTypa 1 KoJdip moixyM's. TemmepaTypHUN PEXUM TOTyM's,
IIPOIIECH, 1110 BiIOYBAIOTHCS B PI3HUX 30HAX.

4. Tlepekicua Teopis baxa. Buau nepexucis, ix Hebe3mneka.

5. Iportecy, 1o BinOYyBArOTHCS B 30HI TOPIHHS 3 TOUKH 30PY TEOPIi JIAHIFOTOBUX
peakmiii CemeHnoBa. Posramy»eHi Ta Hepo3raily»eHi JIAHITFOTOBI PEaKilii, ITBUIKICT
MPOTIKAHHSI JIAHITFOTOBOT PEAKIIii.

6. MarepianpHuii OanaHC TPOIECY TOPIHHS, TMOBHE Ta HEMOBHE 3TOPSHHSL
[MpomykTu TopiHHS, iX ckiman, kinacudikaris. Jum Ta Horo HeOe3meka Ha TOMKEKI.
MeTtoau BU3HaUCHHS 00’ €MY MPOYKTIB TOPIHHS.

7. Ex3oTepMiuHi Ta eHAOTepMiuHl peakiii. CkIaJaHHS TEPMOXIMIYHUX
piBHSIHb peakiiii ropiHHs. Teruiora yTBOpPEHHS XIMIYHUX pe4oBHUH, 3akoH ['.I.
I'ecca.

8. EHepreruunuii 6anaHc npouecy ropiHia. Buau temnoT 3ropsHHs (HHXK4a,
BUII]Aa, MOJSIpHA, MacoBa, 00’€MHA), METOAM BU3HAYCHHS TEIUIOTH 3TOPSHHS



IHAUBINYaTbHUX PEYOBUH.

9. IloxkexxHna HaBaHTara. MeToau BU3HAYCHHS TEIUIOTH 3TOPSHHS CKJIAJHUX
pedoBuH. [IpakTHuHe 3HAYCHHS TETUIOTH 3TOPSHHS JUIsl OIIHIOBAHHS TOPIOYOCTI
PEYOBHH.

10. Temneparypa TOpiHHS pedyoBMHU. Bujam TemmnepaTyp TOpPIHHS:
KaJJOpUMETPUYHA, TEOpeTHYHa, ajaiadaTHyHa Ta TMpaKTUYHA TeMmIeparypa
TOPIHHS.

11. CnocoOu Bu3HayeHHs Temreparypu ropiHHs. dakTopu, 10 BIUIMBAIOThH
Ha TeMIiepaTypy ropinns. [IpakTuuHe 3HAYCHHS TEMIIepaTypy TOPiHHS B YMOBax
MOXKEXKI.

12. OcobauBOCTI poLeCy BUHUKHEHHS TOpiHHA. BUan BUHMKHEHHS TOPi1HHS,
noAiOHICTh Ta BIAMIHHICTh camMoOcCHajaxyBaHHsS, caMO3aiiMaHHs Ta BUMYIIIEHOTO
3anagtoBaHHS.

13. CamocnanaxyBaHHs pedoBHH Ta MmaTepianiB. Ilepioa iHaykuii, ¢pakTopu,
110 BIUITMBAIOTH Ha MEPIO 1HTYKIIII.

14. TemnoBa Teopis camocnanaxyBaHHsa. [padiyHe Ta MaTemMaTuyHe
BiZIOOpaKCHHSI KPUTHYHUX YMOB CaMOCIIajIaXyBaHHS.

15. ®dakropw, 10 BIUIMBAIOTH HA TEMIIEPATypy CaMOCHalaxyBaHHS. 3aJICHKHICTh
TEMIIEpaTypy CaMOCTAIaxXyBaHHS BiJl BUAY TOPIOYOi Pe-4OBUHHM, CKJIQTy TOPHOYOL
CYMIIIT, yMOB HaBKOJIUIITHHOT'O CEPEIOBUIIIA.

16. Po3paxyHOK JOITyCTUMOI TeMIIEpaTypy HarpiBy MOBEPXHI TEXHOJOTTYHOTO
oOmagHanHsa. CrnocoOM 3HIKEHHS TIOKEXKHOT HeOe3NeKH TEeXHOJIOTTYHOTO MpOIIECy.
[punHIwn po6oTH BOrHETIEPENIKOKYBAYIB.

17. CytHICTh TIpoIlecy camMo3zaiiMaHHsA. BiaMiHHI 0COOJIMBOCTI MpoIeCy
caMo3aiiMaHHs BijJ camocnanaxyBanHs. Kiacudikaris nmporeciB caMoHarpiBaHHsI
IIpU caMo3aiiMaHHi. ¥ MOBH, IIIO CIIPUSIOTH MIPOIIECY camMo3aiiMaHHs.

18. Mikpobionoriuae camo3aiiMaHHs. MexaHi3M caMO3aiiMaHHS POCIUHHHUX
MaTepialiB; IPUINHHA, YMOBH, 3aX0H MPODLTAKTHKH.

19. Ximiune camo3zaitMaHHs. OcoOJIMBOCTI camMo3aiMaHHS pPEYOBUH TPH
KOHTaKTI 3 KHCHEM IIOBiTps, MipodOpHI PEUYOBHMHU Ta crHoidyku. [IpuunHm
camo3aiiMaHHs, 3aX0A1 MPOQITaKTUKH.

20. Ximiune camo3ariMadHsa. OcoOIMBOCTI caMO3aiiMaHHs PEYOBHH TIPY KOHTAKTI
3 BOJIOIO, IPUYMHH, YMOBH Ta 3aX0/I1 MPO(ITaKTUKH.

21. ®i3uyHe camosaitMaHHsl pedoBUH. OCOOIMBOCTI caMO3aiiMaHHs BYTUUIS,
NPUYMHU CaMOHATPiBaHHs, YMOBH Ta 3aX0JIH MPOPIIAKTUKH MPOIIECY.

22. Camo3aiiMaHHS XMpiB Ta ouiil. MoJHE YHCIIO JXMpY, HOTO 3HAYEHHS fK
MOKa3HWKAa CXWJIBHOCTI 70 camo3aiiManHs. [IpuawHM W ymMOBH caMoO3aiiMaHHS
KUPIB Ta 0. 3ax01u PO LTAKTUKH.

23. MexaHi3M TeIJIOBOTO CaMO3aiiMaHHS MaTepiaiiB: TPUYHHH, YMOBH,
3axX0/1d MPOQ LITAKTUKH.

24. BumylieHe 3anaitoBaHHsS TOpro4oi cyMiili. BiAMIHHICTE BUMYIIEHOTO
3amajrOBaHHS Bl camocnanaxyBaHHs. 3analtOBaHHS HarpiTUM TUIOM.

25. Buam xepena 3amamoBaHHs. llepiom 1HmykIi, mporiecHu, IO
MPOTIKAIOTh B TOPIOYIN CyMmilli 3a nepioj iHAYyKIii. PakTopu, 110 BIUIMBAIOTH HA
nepioj IHAYKIIII.



26. 3anairoBaHHS TOPIOYMX CYMIIIEH EJNEeKTpUYHUMHU po3psaaMu. TermsoBa
TEOpis BHUMYILIECHOIO 3alalllOBaHHS E€JIEKTPUYHUMHU po3panamMu. Bruus
MOTYXHOCT1 pO3psiAy Ha MPOLIEC 3aNaTlOBAHHS.

277. 3anaitoBaHHs TOPIOYUX cyMilled (PPUKLIHHUME ICKpaMHU.

28. Kinetnyne ropinHsa rasiB. IIIBUAKICTH MOMIMpeHHS (QPOHTY MOIYyM'd,
XapakTepucTuka (POHTY MOJyM's Ta OCHOBHI (DakTOpH, IO BIUIMBAIOTH Ha
MIBUAKICTH MOIIUPEHHS TOPIHHS.

29. Buam kiHeTM4HOro TropiHHs raziB. Jlednarpamiiine ropiHHs rasis,
nmpoliiecH, 1o BigOyBaloThcs y PpoHTi monaym’s. TemmoBa Tta audysiitHa Teopii
MOLIMPEHHS KIHETUYHOTO TOPIHHS.

30. Ilepexin aednarpamniiiHoro ropinHs 1o aeToHaiii. BuOyx, po3paxyHkoBe
BU3HAUEHHS THCKY BHUOYXy. IlpakTMuHe 3HaYeHHS MaKCHUMAaJbHOTO THCKY
BUOYXY.

31. KonuentpaiiiiHi Mexi nomupeHHs mnoaym's rasiB. ®daxrtopu, 10
BIUIMBarOTh Ha KMIIIL.

32. IlpakTuuHe 3HaYEHHS] KOHIEHTPAIIITHUX MEXK PO3MOBCIOIKEHHS MOJTyM's,
MeToauKa po3paxyHky KMIIII.

33. Hacuyena mnapa Ta 1ii BmacTMBOCTI. THCK Hacu4YeHOi mapu, ii
XapaKTepucTrKa Ta HeOesneka. Po3paxyHok (pakTHYHOI KOHIEHTpallii HACHYEHOT
napy piAMHYU 3a JaHOI TEMIIepaTypH.

34. BumnapoByBaHHS PiIMH Yy BIAKPUTHM Ta 3aKpUTUN TpocTip. DakTopH, 1m0
BIUIMBAIOTh HA IIBUJAKICT, BHUIapoByBaHHS. (OCHOBHI mapameTpu, IO
XapaKTepU3yIOTh MOXKEKHY HEOe3MeKy piIuH Yy BIAKPUTOMY Ta 3aKpPUTOMY
IPOCTOPI.

35. Temmeparypni Mexi mnommupeHHs noayM's piguan TMIIIL. 3B'a30k
KOHIEHTPAIIMHUX Ta TEeMIEepaTypHUX MeEX TMOIUPEeHHs moaym's. Metoau
Bu3HaueHHs TMIIIL.

36. daktopu, IO BIUIMBAIOTh HAa TEMIEpPaTypHI MEXl1 PO3IMOBCIOIKCHHS
nonym'st. [lpakTuyHe 3HaUCHHS TEMIIEPATYPHUX MEXK.

37. Temmeparypa cnamaxy piadH. MeToau  po3paxyHKOBOIO — Ta
€KCIIEPUMEHTATFHOTO  BU3HAYCHHS  TEMIEpaTypu crHaiaxy. BigMiHHICTh
TEMIIEpaTypH chajaxy Bil Temneparypu 3aiiManHs. [IpakTuuHe 3HauYeHHS
TeMIIepaTypH crajaxy.

38. MexaHi3M MOIUPEHHS TOIyM'sl TIO TTOBEPXHI roprounx piauH. dakrtopw,
110 BIUTUBAIOTH HA MIBUJIKICTH TOIMIUPEHHS TOPIHHS.

39. Ilpouecu, 1O MNPOTIKAIOTH MPU CTaJOMy TOpPiHHI piauH. Po3mosin
TeMIepaTyp MEePIIOro i APYroro poay.

40. BuzHaueHHs cTyrneHs HeOE3MeKn TOPIYNX PiUH 3a JaHUX YMOB. PoOoui
TEMIIEpaTypH i 9ac 30epiranHs, MepepoOKy Ta MPU TPAHCTIOPTYBAHHI TOPIOYNX
piauH.

41. Topinus tBepaux roprounx wmatepianie TI'M. Knacudikamis, TIT'M
MEPIIOro Ta Apyroro poay. PakTopu, IO BIIMBAIOTH HA MIBUAKICTH MOMIUPEHHS
nonym'st mo nosepxui TTM.

42. OcoOauBOCTI TOPIHHS LEMIOJIO3HUX MaTepiamiB. JIBi (a3u ropiHHs
IepeBUHU Ha noxexi. [Iponec nepeByrieHHs.



43. CytHicth mporiecy TiiHHSI. OcobnuBocTi ThaiHHA. [lepexim TiiHHS B
MOJIYM'sSIHE TOPIHHS.

44. OcobnuBocTi ropinHsa MetaniB. Kiacudikanisa meranis, sBULIa 1 IPOLECH,
110 CYNPOBOXKYIOTh TOPIHHS METAIIB.

45. TlomimepHi Marepianu, kiacudikainis, moxexxHa HeOesneka. OcoOIMBOCTI
TOPIHHS TEPMOILIACTIB Ta TEPMOPEAKTUBHUX MOJIIMEPIB.

46. I1un sk nucnepcHa cucreMa. Knacudikauig nuty. BnactuBocti nuiy, 1mo
BHU3HAYAIOTh MOT0 TOKEKOBUOYXOHEOE3MEKY.

47. T'opiaHs nuny. BiAMIHHICTE TOpPIHHSA MUY B OCUIOMY Ta 3aBHUCIOMY
CTaHl.

48. [EnemeHtH Teopii KIHETUYHOTO TOPIHHS MHJIOMOBITPSIHUX CHCTEM.
BigMIHHICTh TOpPIHHS NHJIONOBITPSHUX CHCTEM BiJ] KIHETUYHOTO TOPIHHS TIas3iB.
dakTopu, 10 BIUTUBAIOTh HA BUOYXOHEOE3MNEKy MUITy.

49. OuiHka MoXeXOBUOYXOHEOe3NMeKr peyoBMH Ta MatepianiB. Ilapamerpu
MOXEKHOT HeOe3NMeKH PEeYOBHH. YMOBM 3amoOIraHHS 3amajlOBaHHIO TOPIOYHX
PEUOBHH B yMOBaX TEXHOJOTTYHUX MTPOLIECIB.

50. Tomsrrs npo mnoxexy. Kiacudikamis, ¢asum po3BUTKY Ta cTHcCTa
XapaKTepUCTHKa MPOIIECIB 3a (a3aMu PO3BUTKY MOXKEXKI.

51. 3arasbHi Ta OKpemi fBHINA, IO CYNPOBOKYIOTH MOXEXKY, iX CTHCIA
XapaKTepucTUKa. 30HM Ha MOXKEXl, iX XapakTepucTuka, Mexi 30H. [lapamerpu
MOKEXKI.

52. OcobmuBOCTi PO3BUTKY Tokexki kimacy A. Tloxkexi Ha BIIKpUTOMY
IIPOCTOPI 1 B OTOPOKEHH1, BIIMIHHI OCOOJIMBOCTI.

53. Oco6aMBOCTI PO3BUTKY MOXEX1 kiacy B. fBuina ckunaHHs Ta BUKUIY
piAMH TIpU TOpiHHI pe3epByapiB. [IpuymHU, YMOBU Ta 3aX0IU TOMEPETKEHHS
CKUIIaHHS Ta BUKU]TY.

54. YMOBU BUHUKHEHHS MOXeX Kiacy B. Mopenb po3BUTKY MOXKEX] B
pe3epByapHOMY HapKy.

55. Ocob6mmBocTi po3BUTKY Moxexi kiacy C. Hebe3neuni ¢hakTopu moxexi.
Mertoauka BU3HaUYCHHs 0e3MeYHO1 BiZICTaH1 Bi (akesna poHTaHa, 110 TOPUTh.

56. Oco0mMBOCTI PO3BUTKY TIOXKEXK1 B oropomkeHHi. lloHsarrs mpo
TEMIIEPATyYPHUHN PEKUM TMOKEXK, OCHOBHI MOJIEIIL.

57. InTerpanbHa MOJIETH TEMIIEPATYPHOTO PEKUMY TIOKEK1 B OTOposki. DakTopu,
10 BIUIMBAIOTh Ha TEMIIEpaTypy MOXEX1 B OTOpOKEeHHI. MeToauka BU3HAYEHHS
TEMIIEpaTypH MOXKEK1 32 HOMOTPaMOIO.

58. I'a3000MiH Ha TIOKEKi, OCHOBHI 3aKOHOMIpHOCTI. [I[prunHN BUHUKHEHHS
ra3000MiHYy TPH MOXKEX1 B OTOPOIKECHHI.

59. IlonsaTTs npo HeuTpanbHy 30HY. DakTOpH, IO BIUIMBAKOTH HA BUCOTY
HeiiTtpanbHOi 30HHU. CTHCIA XapaKTepUCTUKA TMOXKEXK, M0 PEryIIOIThCS
ra3000MIHOM Ta MOKEKHOIO0 HABAaHTAT OIO.

60. OcHOBH TEITIOBOI T€OPii MpUNHHEHHS TOpiHHA. Temneparypa noracaHus,
KPUTHUYHI apaMeTpH MPOLIECy TOPiHHS.

61. BormeracHi 3aco0Om. 3arajbHl BHMOTH JO BOTHETAaCHHX 3aco0iB,
KJ1acuQikaiis Ta OCHOBU BUOOPY BOIHEraCHOTO 3ac00Y.

62. OCHOBHI apaMeTPH MOKEKOTACIHHSI, IX B3a€EMO3B’ A30K.



63. [lpunuHeHHS TOPIHHS METOJOM OXOJO/KCHHS. YMOBH, MPOLECH, IO
CYNPOBOJIKYIOTh MPUNMHEHHS TOpiHHS. OXOJ0MKYI0Ul BOTHETAaCHI PEUOBUHU Ta
IX cTHUCIIA XapaKTEPUCTHUKA.

64. IlpunuHeHHs rOpiHHA 3 BUKOPUCTAHHSAM BOJM. MeEXaHI3M Ta MPOLECH, 110
NPU3BOJAITH JO TPUIUHEHHA TOpiHHSA. Metoau minBUIeHHS e(EeKTUBHOCTI
BUKOPHUCTaHHS BOJIU SIK BOTHETaCHOI'0 3ac00Yy.

65. IlpunuHeHHs TOpIHHS METOJAOM 130Jis1ii. BorneracHi pedyoBHHH, IO
130JII010Tb.

66. Ilpomecu, sxi BiAOYBAIOTHCA NpPHU MPUIUHEHHI TOPIHHS MOBITPSHO-
MEXaHIYHUMH MiHaMu. BiacTuBOCTI BOrHETacHUX ITiH.

67. MexaHi3M TOpUINUHEHHS TOPIHHSA 1HEpTHUMHU ra3zamu. [loka3zHukK
e(eKTUBHOCT1 BOTHEracHo1 i pi3HUX (hJerMaTu3aTopis.

68. MexaHI3M MNPUNHMHEHHS TOPIHHA BOTHETAaCHUMHU pEYOBUHAMH, IO
PO3PIIKYIOTh. 3ano0iraHHsl BUHUKHEHHIO TOPiHHS (hJierMaTu3alili€ro, MeToauKa
PO3paxyHKy (IerMaTu3yrovoi KOHIIEHTpAIlii.

69. IuribipyBanHs ropinns. [IpyHIIMN NpUNMHEHHS TOPIHHA 1HT10ITOpaMH 3a
TEIUIOBOIO TEOPIE0 MPUITMHEHHS TOPIHHS Ta TEOPii JIAHLIOTOBUX peakiid. Buau
1HT101pyIOYMX BOTHETaCHUX PEYOBHH.

70. BorneracHi mHoOpomKM Ta iX BHAM Ta XapakTepucTuka. MexaHi3m
NPUITMHEHHS TOPIHHSA BOTHETACHUMHU  TTOPOIIKAMHU.

IMoaiTHka BUKJIAAaHHA HABYAJILHOI IUCIHUILIIHA

1. AxtuBHa y4acTh 3100yBaua B OOrOBOPEHHI HAaBYaJIbHUX IHUTaHb,
nomepesHss MIArOTOBKA JI0 TPAKTUYHUX Ta JAa0OpaTOPHUX 3aHATH 34
PEKOMEHI0BaHOIO JIITEPATYpPOIO, SIKICHE 1 CBOEYacHE BUKOHAHHS 3aBJIaHb.

2. CymJliHHE JOTpPHMaHHS PO3KIaay 3aHATh 3 HAaBYAJIbHOI JUCIUILIIHU
(3moOyBaui BUIOT OCBITH, SKI 3ali3HWINACS HA 3aHATTA, JO 3aHATTA HE
JOMYCKAIOThCA).

3. KopucryBanHs MOOUTBHUMH MPUCTPOSMH ITiJT Yac 3aHSITTS J03BOJIAETHCS
TUTHKY 3 I03BOJTY BHKJIa/1aua 3 HABYAJIBHOIO METOIO.

4. 3m00yBay4 BUIIOI OCBITH JOTPUMYETHCS TOJITUKH JOOPOUECHOCTI Tif] Yac
BUKOHAHHS CaMOCTIHHOI a00 1HAWBIAyalbHOI POOOTH, HE JOIMYCKAIUH

aHTHUILIATIATY.
5. V pa3i BimcyTHocTi Ha nabopaTtopHiii poOOTI 3 MOBaXXKHUX MNPUYUH
TEpMiH 11 BIAMpAIIOBaHHSA IIiCIs TMOBEpTaHHS B yuOoBuwil mporec — 10 1mHIB;

HECBOEYACHOTO BUKOHAHHS IOCTaBJICHOTO IHIWBIMYaJdbHOTO 3aBAaHHS IMOTpeOye
HOT0 3aXUCTy 3 OTPUMAHHSM OIIIHKHU BiITOBITHO JI0 TIPOSIBICHOT 0013HAHOCTI 1100
XOJTy PO3PaxXyHKiB Ta BiATIOBITHOTO TEOPETUIHOTO MaTepiaiy.

6. 3moOyBau BHUIOI OCBITH Ma€ TPABO JI3HATHCS TPO CBOK KUIBKICTH
HaKOMMMYEHUX 0ajiB y BUKIIaJa4a HABYAIBHOI JUCIIUIUTIHA Ta BECTH BIACHHUH OO0JTIK
X OaiB.
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