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3araabHa iHdopmalisi Mpo TUCHUIIIHY

Anomauyis oucyuniinu

Hapuansna nucuuruina « Teopis po3BUTKY Ta IPUMUHEHHS TOPIHHS» MICTUTh
PO3UIM: OCHOBHU TPOIECIB TOPIHHS, MOXKEKHA HeOEe3MNeKka peUYOBUH Ta MarepialiB,
(GBUKO-XIMIYHI OCHOBH PO3BHUTKY IOXKEXK, 3am00IraHHsS Ta MPUIIMHECHHS ITPOIECiB
TOpIHHS. 3HaHHSI OTPHWMaHI Mi Yac BUBYCHHS HABUYAJILHOI AUCIUILIIHN TO3BOJITIOTh
MailOyTHbOMY (axiBII0O PO3YMITH MPOLIECH BUHUKHEHHS Ta PO3BUTKY TOPIHHSA,
OPUYMHA T4 YMOBHU BHUHHUKHEHHS IOXEX HA MPOMHCIOBHUX 1 HOOYTOBUX 00’ €KTax,
MIPUHIIAIIA 3MEHIIICHHS CTYTICHS MTOXKEXKHOT Ta BUOYXOHEOE3MeKH, 3aKOHOMIPHOCTI Ta
CIIOCOOU IIPOIIECY IPUITHHEHHS TOPIHHS.

Ingpopmayis npo HayKo8o-neda2o2iuno2o npayiHuUKa

Tpery6os Imutpo ['eopriiioBuy, gotieHT Kadeapu ceri-
3aranbHa iHpopMaris anpHO1 XMii Ta XiMiyHO1 TexHoori (CXXT) pakynbrery
onepatuBHO-pTyBabHUX cwil (OPC), K.T.H., TOIIEHT

M. XapkiB, Byl YepHuimeBchbka, 94, kabimer Nel52,

Konraxrha inpopmania | s o vep renedony — 370-32-03, 067-70-43-403

E-mail cxxttregubov1970@nuczu.edu.ua

Haykosi itrepeci TaPaMETPH MOKEIKHOI HEeOE3MEeKU PEUOBUH Ta MAaTEPIAIB,
ITOKCKOIraCIHHA P1IAVH

rIMOOKe 3HAHHS JAaHOI Ta OB SI3aHOT 3 HEI0 JUCIUIIIIH,
BUKOPHCTAHHS IOTMIOMDKHHX TIEIaroriaHAX TEXHOJIOT !
HaykoBa nisyibHICTH 3a|myOsmikaliisi cTarei, Te3, MaTeHTIB, MOCIOHUKIB

OCBITHIM KOMIIOHEHTOM

[podeciiini 3m10HOCTI

Mincrka Harans BikropiBna, nouent kadeapu CXXT

3araibHa iHpopmaui dakymerery OPC, 1.T.H., TOTICHT
: . |m. XapkiB, Byn. baBapcoka, 7, kadhenpa CXXT, kabinet
Komraxrha ingopmanis Ne205, pob6ounii Homep Tenedony — 370-32-93.
E-mail natalyadeyneko@gmail.com
HayxkoBi iHTepecu CTPYKTYPOBaHi ra30aHati3aTopy Ha OCHOB1 TOHKHX ITIBOK

npodeciitHe 3HaHHS JaHO1 1 TTOB’ SI3aHOI 3 HEFO JUCITUILTIH,
BUKOPUCTAHHS MEPEIOBUX MEAArOTTYHUX TEXHOJIOT 1!
HaykoBa nissfibHICTH 3a|myOJIikallis cTaTrei, Te3, MaTeHTIB, MOCIOHUKIB

OCBITHIM KOMIIOHEHTOM

[Ipodeciitni 3110HOCTI

Yac ma micye npogedenHs 3aHAmMb 3 OUCYUNAIHU. AYIUTOPHI 3aHATTS 3
JTUCIUTITIHT MPOBOISITHCS 3TITHO 3aTBEPAKEHOTO pO3KIany
(http://rozklad.nuczu.edu.ua/timeTable/group). JlaboparopHi 3aHATTS IPOBOASITHCS B
aynuropiix Ne 102b Ta 104b, 1524. KoncynbTalii 3 HaBYaIbHOI JUCIUIUIIHU
MPOBOJISITHCS MPOTITOM ceMmecTpy: monoHeAka 3 15.30 mo 17.00 B ayautopisx
Nel02b, 1524. JlucTtaHIiifHi 3aHATTS MPOBOASATHCA Yy cepemoBumi Z0OM 3a
MOCHWJIAHHSAM BHKJIaJlaua 3TiIHO PO3KIaay. Y pasl 10oAaTkoBOi moTpedbu 3100yBava y
KOHCYJIbTAIlIi, 4ac MOT0J)KYEThCS 3 BUKIIAaUuEM.

Mema eusuenns oucyunninu: GopMyBaHHS y MalOyTHIX (paxXiBIIB HAYKOBUX
ySIBJICHb IIOJI0 TIPWYMH SIKI MOXKYTh MPU3BECTH O BUHUKHEHHS TOPIHHS, MIIXO/IB



http://rozklad.nuczu.edu.ua/timeTable/group

OITIHIOBaHHSI TOXKESKOBUOYXOHEOE3MEUHNX BJIACTUBOCTEH PIBHUX PEUYOBUH Ta
MarepiaigiB, OCHOB BHHHMKHEHHS, PO3BUTKY IOXKEXKI SK HaJA3BHYAMHOI CHTYyaIIii,
MEXaH13MY MPUIHUHEHHSI TOPIHHS. BUBUEHHS TUCHMIUTIHK 0a3yeThCsl HA OTIaHyBaHHI
3HaHb [MONEPENHIX HaBYAIBHUX KypCIB: XiMid, (i3UKa, BHUINA MaTeMaTHKa,
TEpMOJMHAMIKa Ta Tervionepenada. OTpuMaHi 3HaHHS 3HAI00SITHCS IPU BUBYEHHI
HACTYITHUX HAaBYAJIBHHUX KypCiB: TMOXKEKHA O€3IeKa eNEeKTPOYCTAaHOBOK, CTIMKICTh
OyaiBenb Ta CHOPY/ MPH MOXKEXKi, ABTOMATUIHI CUCTEMH ITPOTHUIIOKEIKHOTO 3aXUCTY,
NOKEKHA TAKTHUKA, MPOTUIOKEXKHA Ta aBapiiHO-pATYBaJlbHA TEXHIKA, OPTaHI3aLlLs
aBapIfHO-PATYBATLHUX POOIT, BUKOHAHHS Ta 3aXHUCT KBaTI(IKaiHHOT pOOOTH.

Onuc HaBYAJIbHOI JUCIHUILIIHHA

HajiiMeHyBaHHS MOKA3HUKIB ®opma 3100yTTH OCBITH
ouHa (IeHHa, BeHIpHsI)|3a04Ha (AUCTAHIiHA)

CraTyc AuCcuMIUIiHA 000B’s13K0Ba Mpodeciiina
HaBuajabHuii pik 2023-2024 2023-2024
CemecTpu 4-i | 5-ii 4 | 5
O0cHAr AMCUMIITIHN:
- B kpenutax EKTC 4 2,5 4 2,5
- 3arajbHa KUIbKICTh TOJIHUH 120 75 120 75
- KUTbKICTh MOJTYJIIB 2 2 2 2
Po3noaiiyacy3a HAaBYAJbHUM ILIAHOM (B TOAMHAX):
- JIEKLIL 22 16 4 2
- IPAKTUYH1 3aHSTTSI 22 10 2 2
- CCMIHAPCBK1 3aHATTSA - - - -
- TabopaTopHi 3aHATTS 16 10 2 2
- KypcoBHi1 MpoekT (poboTa) - - - -
- IHIIIl BUW 3aHATH - - - -
- caMOCTIiiHa poOoTa 60 39 112 69
- HAUBINya bH1 3aBI. (HayK.-J0CIH.) - - - -

DopMa miICYMKOBOT0 KOHTPOJIIO:

(mudepenttiiinmii 3amik; ek3amer;  |nud. 3aik | ek3aMeH |aud. 3aiiK| eK3aMeH

KypcoBapoboTa (IpoeKT))

llepedymosu 0.1 8uueHHA OUCYUNTIHU

[lepenik AUCUUIUIH, SKI MalOTh OyTH BHBYEHI PAHIIIE, Ta paHile 3400yTUX
pe3yabTaTiB HaBYaHHS: (DI3WKa, XIMis, BUIA MaTeMaTHKa, TEPMOIMHAMIKA 1 TETLIO -
nepenava; [IPH 03 — «AHanizyBaTu 1 MpOTHO3YBAaTH CYCIIUTbHI SBUINA W MPOIIECH,
3HaTU HOPMATHBHO MPaBOBI 3acaau 3a0e3TMEUEHHS MOXKEeXKHOI Oe3MeKH, MUTaHHS
IPaBOBOIO PEryIIOBaHHs 3a0€3MEUEHHS MOKEKHOI O€3MEKU 00'€KTIB 1 TEPUTOPIN»,
ITPH 04 — «IlosicHroBaTH mpoOIECH BIUIMBY HEOE3NMEYHWX YMHHHUKIB ITOXKEXKI Ha
HABKOJIMIIIHE CEPEOBUIIE; 3aCTOCOBYBATH TEOPil 3aXHUCTY JIIOJUHU, MaTepialbHUX
IIHHOCTEH 1 TOBKULIS BiJl BIUIMBY HEOE3MEYHUX YMHHMKIB MMOXKEXKI, 3HAHHS MaTema-
TUYHUX Ta IPUPOJTHUUMX HayK Yy cepi mpodeciitHoi aisumbHOCTY, [IPH 05 — «3HatTH
BJIACTMBOCTI TOPIOYMX PEUOBHH 1 MaTepiaiiB, MEXaHI3M BHUHUKHEHHS npouecua
TOPIHHS 1 BUOYXY; PO3Pax0oByBaTu MapameTpH MOKEeKOBUOYXOHEOE3MEKH PEYOBUH 1
MaTepialiB Ta OLIHIOBATH OCOOJIMBOCTI 1X MOBEAIHKA B yMOBaX MOXKEXKD) .



Pe3yjbTaTH HABYAHHSA TA KOMIIETEHTHOCTI 3 AMCIUATJIIHH

BignoBinHo 10 ocBitHROi nporpamu «llokekHa Oe3neka», BUBYCHHS
HaBYAILHOI TUCIUIUIIHA TOBUHHO 3a0€3MEYUTH .

- TIOCSITHEHHS 37100 yBa4yaM¥ BUITIO1 OCBITH TaKMX PE3YJIbTATIB HABYAHHS:

IIporpamHi pe3ysbpTaTi HaBYaHHS [TIPH
[TosicHIOBaTH TIPOIECH BILTMBY HEOC3MEUHUX YMHHH KIB TTOXKEXK1 HA HABKOJIHIIHE ITPHOA4.
CEpEIOBUIIE; 3aCTOCOBYBATH TEOPIl 3aXUCTY JIFOJUHU, MATEPIAJIBHUX I[IHHOCTEH 1
JOBKULJISL Bill BIUTMBY HEOS3MEYHUX YNHHUKIB ITOXKEXKI, 3HAHHS MAaTEMAaTUYHUX Ta
MPUPOAHUYUX HAYK Y cepl npodeciiHOl TBSITEHOCTI
3HAaTH BIACTUBOCTI TOPIOYMX PEYOBHH 1 MaTepialliB, MEXaHBM BUHHUKHEHHS [TPHOS.
MIPOLIECIB TOPIHHSA 1 BUOYXY; PO3paxOBYBATH IapaMeTPH MOKEKOBHOYXOHEOE3MeKn
PEYOBHH 1 MaTepialiB Ta OIIHIOBATH OCOOJMBOCTI iX MOBEIIHKH B YMOBAX IMOMKEXL.
JlucuuruiiHapHi pe3yiabTaTh HaBYaHHS abpesiaTypa
3HaTH MeXaHBMH, YMOBHU, TapaMeTpy TPOIECIB BUHUKHEHHS, DPO3BUTKY Ta
MPUTMTUHEHHS TOPIHHS PEUOBHH Ta MaTepialiiB B ra3omno i0HOMY, PITKOMY, TBEPIOMY]
Ta MAJIONOAIOHOMY CTaHi Ta BMITH IMPOBOJIUTH BIIITOBIIHI PO3PaAXyHKH

- popmyBaHHs y 3/100yBayiB BUILIOT OCBITH HACTYITHUX KOMIIETEH THOCTEH:

3aranpHi Ta mpodeciiiHi mporpaMHi KOMIETEHTHOCTI 3K, IIK
3[aTHICTH OMEPYBAaTH TEPMIHAMU Ta BU3HAYECHHSIMH IMOHITH CTOCOBHO IMOKEXKHOT [K12.
Oe3nekd, mapamMeTpiB HeOe3MeUYHUX YHHHHUKIB TTOKEKL
31aTHICTH J0 3aCTOCOBYBAHHS TEH/ICHIIN PO3BUTKY TEXHIKH 1 TEXHOJIOTii 3aXUCTY JTFOIH - [1K13.

HU, MaTepiaJIbHUX LIIHHOCTEH 1 JOBKULIS Bl BIUTMBY HEO€3MEUHUX YMHHUKIB ITOXKEXK1 Ta
00I'pyHTOBaHMI BHOIp cuCTeM 3a0e3edyBaHHs NOXKEKHOT O€3MEKH Ta 3aXUCTY TOBKULIIS.
3/1aTHICTh ONEpyBAaTH XapaKTePUCTHKaMH T'OPIOYMX PEYOBHUH Ta MaTepiaiis, [1K14.
PO3YMITH MEXaHB3M MPOIEeCB TOPIHHS 1 BUOYXyY, 0OCTaBUHM, Jii Ta MPOIIECH, 110
CIPUYMHSIOTh BUHUKHEHHIO IMOXKEXi Ta 1l pO3BUTKY.

OuikyBaH1 KOMIETEHTHOCTI 3 TUCLUIUIHU abpeBiaTypa
3/1aTHICTh PO3YMITH OCHOBHI [TApaMETPH MOXKEKH 01 HeOE3MEeKH pe4OBHH, OCIIIIOB-
HICTh PO3BUTKY MOXKEXKI, BUIMOBITHICT 3aCO0IB 3am00raHHsI 1 MPUITMHEHHS TTOXKEXKI.

IIporpama HaBYaJIbLHOI AMCUUILTIHH
TeMH HABYAJIHLHOL AMCIUILTIHNA
MOAYJIb 1. OcHoBH mpoueciB ropiHHs
Tema 1.1. 3aranbHi BIIOMOCTI IPO MPOLIECHU TOPIHHS
["opiHHS SIK 0CHOBHHI MPOIIEC 1T 9ac MOKEK1. 3HaYEHHS 3aKOHIB BAHUKHEHHS 1
PO3BUTKY TOpPIHHS B CIpaBi 3a0e3MeUeHHS IMUBUILHOTO 3aXHCTy Ta IMOKEKOBHOY-
X00€e31eKH TEXHOJOr Y HUX npoleciB. Kiacudikaitis Ta 0coOIMBOCTI IPOLIECIB TOPIHHSA:
KIHETUYHE 1 I[I/I(byalplﬂe TOMOTEHHE 1 TeTepOTreHHE, J'IaMlHapﬂe 1 Typ6yJ1eHTHe
nednarpaiiiine 1 JeroHariiiHe ropiHHg. CKiIagaHHA CTEXIOMETPUYHUX PIBHSHb
npoIiecy TOPiHHA peuyoBHH Y MOBITPl. OCHOBHI TEOPIi, 10 MOSCHIOIOTH MPOTIKAHHS
npoliecy ropinHs (mepeKicHa, JIAHIIOTOBa, TeyioBa). bymoBa moaym’s, mpoiecu B
PBHUX 30HaX NoJyMm si. TemneparypHUil pekUM OJIyM  s1.
Tema 1.2. MarepianbHUIl Ta CHEPTETUYHUHN OalIaHC TIPOIIECY TOPIHHS
Oco06mmBOCTI pO3paxyHKy 00’€My MOBITPS JJIsi MOBHOTO 3TOPSHHS IHIWBI-
OyadbHUX Ta CcKiIagHux pedoBuH. KoedimienT Hammumiky mnositps. [IpomykTu
ropiHHs, ix knacudikamisa, auMm. HeGesmeka aumy, (QopmyBaHHS HaA3BUYAWHOI



cUTyallil Ha Moex1. Po3paxyHok 00’ emy 1 CKIaay NpOIYKTIB TOPIHHS.

Tema 1.3. EHeprernunuii 6ananc mpoIiecy ropiHHs

TeroBi edextu peaKui'l' TOpIHHS, €HEPreTUYHUN OajaHc MpoIeCcy ropiHHﬂ
Temnora 3ropanHs, HWXKYaA 1 BUINA TEIUIOTAa 3rOpsHHA. Temmneparypa POleHH pe-
YOBUH, BHJIU, OCOOJMBOCTI BU3HAYeHHA. PO3paxyHOK TEIIOTH 3ropaHHs 1 TeMmIie-
paTyp¥ TOPIHHS TOPIOYOTO MaTepially IHIUBITYaATbHOTO Ta CKJIQTHOTO CKIIATy.

MOAYJIb 2. IToxke:xkna HeOe3neka pe40BUH Ta MaTepiaais

Tema 2.1. 'oproui cuctemu. KoHnieHTpaniiiii Mex1 NOIMPEHHS OIYM sl

YMoBU BuHHMKHEHHS TOpiHHA. OO0JacTh 3aliMaHHS KIHETUYHUX CYyMIIICH.
['pannani mapamerpu nporecy ropiHas. KoHIEHTpaIliifHi MeXi MOMMPEHHS MOJIyM 5
(KMIIII), ix 3HayeHHS AJi1 OIUHKH CTYITEHIO MOXKEXKHOI HeOe3neku (aKTUUHOI
KOHLIEHTpALI roproudoi pedoBuHH y noBiTpl. 3anexHicte KMIIII Bin Buay roprouoi
PEYOBHHHM, MOYATKOBOI TeMIeEpaTypH, THUCKY, MOTY>KHOCTI JpKepesia 3araitOBaHHs,
BMICTY KUCHIO B OKHCJIIOBAJIEHOMY CEPEI0BUIIIL, HassBHOCTI (hiermatuzaropis. Criocoou
PO3PaXyHKOBOTO 1 eKCIiepuMeHTaIbHOTO Bu3HaueHHs: KMIIIL

Tema 2.2. CamocnianaxyBaHHS TOPIOYHMX CUCTEM.

Bunn BuaMKHEHHS TOpiHHS. TermioBa Teopis caMocnalaxyBaHHs, rpadiaHe Ta
MaTeMaTUYHE BiHOOpaKEHHS! KPUTUUHHUX YMOB, CIIBBIIHOIICHHS MDK TEIUIOBH/IUICH -
HSIM 1 TEIJIOBIAa4Y€l0 B CUCTEM], iepio IHAYKIi. Temneparypa camoc najaxyBaHHS;
¢daxkTopu, 1O BIUIMBAaIOTh Ha T MPHUPOJA TOPIOYOi PEUOBUHU, CKJIAJ Ta YMOBH Y
roprouid cymimi. MiHiManpHa Ta cTaHmapTtHa T.. Po3paxyHkoBe Ta eKCIepHMEH-
TaJlbHEe BU3HAUYCHHA T apH 1 ra3iB y MOBITP1, IPAKTUYHE BUKOPUCTAHHS.

Tema 2.3. Camo3aliMaHHs1 p€4OBUH Ta MaTepialliB

Bunu camozaiiManHs — XiMiuHe, (BUYHE, TEIUIOBE Ta MIKPOOIOJIOTTUHE.
YMOBH, 10 TPHU3BOAATH O BUHUKHEHHS camMo3aiiMaHHS. 3arajibHI Ta BIIMITHI
0COOJIMBOCTI MPOIIECIB CaMOCTIAIaXyBaHHA 1 caMO3aliMaHHsS. YMOBHU TEIUIOBOTO
camo3zaiimanHs. Po3paxyHOK TeMmiiepaTypud CaMOHAarpiBaHHs Ta MEPIOAY IHIYKIL.
OBuyHe camo3aiiMaHHs BYTULIA Ta POCIMHHUX MatepiaiiB. OcoOIMBOCTI XIMIYHOTO
caMoO3aliMaHHs TP KOHTAKTI pPEYOBUH 3 BOJO0, KHCHEM ITOBITPS, Ta30101I0HUMH,
PUIKUMH 1 TBEPAUMHU OKUCHUKaMH. OCOOJIMBOCTI camoO3aiiMaHHS KUPIB 1 MacTuUlI,
BU3HAYEHHSI CXMJILHOCTI )KUPIB Ta MACTUII 10 CaMO3aiiMaHHSI.

Tema 2.4. BumyliueHe 3anaintoBaHHs TOPIOUYUX CUCTEM.

3araibHi 1 BIIMITHI 0COOJIMBOCTI IIPOIIECIB CaMOCTIATaXyBaHHSI 1 3allaTFOBAHHS.
Bunu mxepen 3anamoBanHs. KpuTruHi yMOBH BUMYILIEHOTO 3anaitoBaHHs. TerioBa
TEOpis 3analtoBaHHs HarpituM TuioM. PakTopu, 10 BIUIMBAIOTH HA TEMIEPATYPy
3anamoBaHHsA. TemaoBa Ta i0HHA Teopii 3amajiOBaHHsS EJIEKTPUYHHM PO3PSIAOM.
MiHiManbHa €Heprisi 3anamoBaHHSA, (GakTopu, MO 1i BH3HAYAIOTh. 3JaTHICTH
GPUKLIMHUAX ICKOP 0 MiANATIOBAHHSA TOPIOUYHMX CUCTEM, PO3PAXyHKOBE BU3HAUCHHS.
OuiHKa KpUTUYHUX NApaMETPIB JKEPEN 3alalFOBAHHSA Il 3a0€31€UEHHS MOKEXKO - 1
BUOYX00€3MeYHNX YMOB TTparlli, BCTAHOBJICHHSI TPUYUH 3aTrOPSHb.

Tema 2.5. ['opinHs ra30-naponoBITPSIHAX CYMIILIEH

Buau po3BUTKY KIHETMYHOT'O TOPIHHS ra3oBuX cymimeit. OCHOBH TEIJIOBOI
Teopii nommpeHHs HoJayM’si. OpoHT noayM’ s, 30HU (PPOHTY MOJIYM’ s, IPOLIECH, IIIO
BinOyBaloThCS B MIATOTOBYIM 30HI Ta 30HI TOpiHHA. HopmambHa MIBUIAKICTH
MOIIUPEHHS MOJTyM’sI Ta (JaKTOPH, IO Ha Hel BIUIMBAIOTh: IOYATKOBA TEMIIEpaTypa,



TUCK, CKJIaJl CyMIIII, BHJI TOPIOY0i pedoBUHU. BHOyX, BU3HaUCHHS MaKCHMaJIbHOTO
TUCKY Ipu BUOYXy. [lepexin KiHeTHIHOTO AedaarpamiiHoro ropiHHS B JETOHAITIO.

Tema 2.6. ['opinus pinux

BunapyBaHHs pinuH y BIIKpUTHM Ta 3akputuil npoctip. Hacuuena mapa, ii
BJIACTUBOCTI, 3aJICKHICTP THCKY HACHUYEHOI IMapd Bid TEMIIEpaTypH pPIIHHH,
po3paxyHKoBe BHu3HadeHHs. TemmepaTypHi Mexi nommpenHs noiaym’ s (TMIIID),
CIOCoOU po3paxyHKOBOro Ta focaigHoro BusHaueHHss TMIII, npakTuuHe 3HaYSHHS.

@®BUKO-XIMIUHI MPOUECH, L0 NPOTIKAIOTH M Yac 3alallOoBaHHSA PpPIIUH.
Temmeparypu cmamaxy 1 3aiMaHHS PITUHH, PO3PaXyHKOBI Ta CKCIIEPUMCHTAIbHI
crocoOu ix BU3HaueHHsA. PakTopu, MO0 BIUIMBAIOTH HA TEMIIEpaTypy Cranaxy.
MexaHi3M TNOLIMPEHHA TMOJyM’s [0 TOBEPXHI PIIMHU, JIHIAHA IIBUJIKICTb
NOIIMPEHHS ropiHHs. PaKTOpH, IO BIUIMBAIOTH HA MIBUIAKICTh MOIIMPEHHS MOIyM  sl.

MexaHi3M BHUTOPSHHS pinuH. Temro- 1 MacOOOMIH MM Yac TOPIHHS PIAUHH.
®akTopH, 110 BIUIMBAIOTh HA MACOBY IIBHUJIKICTh BUTOPSIHHS pinuH. [IporpiB pinunu
BIIMO npu cTasioMy TopinHi, pinunu [-ro ta II-ro poay, yTBOpEeHHS TOMOTEPMIYHOTO
miapy. SIBuila CIIHIOBaHHS Ta BUKUJY MiJ] 4ac TOPIHHA PIIMH B pe3epByapL

Tema 2.7. ['opinHs TBEpANX PEUOBUH

Knacudikamis tBepaux roprounx marepiamB (TT'M) 3a XIMUHUM CKJIaIOM Ta
Opy HarpiBaHHl. 3arajbHi 3aKOHOMIPHOCTI BUHHKHEHHS ropiHHa TI'M, mnone
TeMIieparyp Ha TMOBEpXHI Ta y Marepiami. MexaHi3M MOMMPEHHS TOPIHHS [0
noBepxHi TI'M, niHIfHA MBUAKICTH, (AKTOPH, IO BIUIMBAIOTH: MPHUPOJA TOPIOYOT
PEYOBMHHU, BMICT HETOPIOUMX KOMIIOHEHTIB, MOYATKOBA TEMIIEparypa, OpIEHTAIlis
3pa3ka y mpocCTopi, BOJIOTa, TEOMETPUYHI PO3MIPU 3pa3Ka, MIBUIKICTb BITPY TOUIO.
[lopiBHSIHHS TIpOIIECIB TOPIHHS ra30MoAI0HUX, PIIKUX 1 TBEPAUX PEeUOBUH. ['OpiHHSA
IIETIOJIO30BMICHUX MarepiajiiB, mojiMepiB, MetamB. CKiIag IepEeBUHH, TEPMIUHE
PO3KJIaJIaHHs [TPU HarpiBaHHL. ["'OMOTeHHO-TeTepOTEHHUM PEXUM rOPIHHS Ha TOXKEXKI,
peakuii nepeByryeHHs. TiHHS, HOT0 0COOJMBOCTI, 30HU, 0 YTBOPIOIOTHCS, IEP €X1]1
B FOMOTEHHE TOpiHHA, HeOe3mneka Ha nosxexi. Knacugikauis momimepiB. 3aKkoHOMIp-
HOCTI Ta OCOOJMBOCTI TOPIHHS TEPMOIUIACTIB Ta PEOIUIACTIB. MeTOoau 3HIKEHHS
roproyocTimiactMac. ['oproui eTioui Ta HeJETI41 MeTaJId, 0COOJMBOC TITOPIHHS.

Tema 2.8. ['opiHHS MUIONOBITPSIHUX CyMIIIEH

BnactuBocTi mmiy. MexaH3M BUHUKHEHHS Ta TMOIIMPEHHS TOPIHHS II0
NUIOMOBITPSIHUX cymimax. (OcoOJMMBOCTI TOPIHHSA aepo30JII0 Ta aeporelo,
napameTpu, M0 XapakTepU3YIOTh MOXKEXKHY HeOe3NeKy MWy B PI3HHUX CTaHax.
Uunauky, mo BrumBaroTh Ha HKHIO KMIIIT nunonosirpsHoi cywimi. Cnocobu
PO3paxyHKy Ta eKCIIepUMEHTaIbHOT0 BU3HaueHHs HukHbo1 KMIIIT ity B moBiTpi.

Tema 2.9. Oninka ropro40CTi pEUOBHH 1 MaTepiaiB

[loHATTS TOPIOUOCTI Ta MOKEKOBUOYXOHEOE3NEKHM PEUYOBUH 1 Marepiaiis,
HallBax/MBIIN TOKa3HUKHU. Kiacudikailis peyoBUH MO Tpynax TOPHOYOCTL
Po3paxyHkoBicriocoOu BU3HaUEHHS IPYI ToprodocTi. CrIocoOU OIIHKH TOPOYOCTI.

MOAYJIb 3. ®i3uko-XiMi4Hi 0CHOBHM PO3BUTKY IOKeXK

Tema 3.1. [loxexa, 11 pO3BUTOK, IAPAMETPHU

BusHaueHHs moxkexl. 3arajbHl Ta OKpeMI SIBUIIA HA TOXKEXK1. 30HU Ha MOXKEXKI:
TOpIHHS, TEIJIOBOTO BIUTUBY, 3anumieHHs. [lapamerpu 1 mexi 30H. [lepioau ta da3u
po3BUTKY moxexi Hebesmeuni daxtopu moxexi. OCHOBHI MapaMeTpU MOKEKL



®opMu PO3BHUTKY MOXKEXKI Ta PO3PaxXyHKOBI cxeMu Mo noxkexi. Knacudikarris
MOKEK 32 yMOBaMH ra3000MIHY, BUJIOM TOPIOY0i PpEYOBUHHM, 3MIHOTO IO IO XK EXKI.
TermoMaco0OMIH Ha TTOKEXK1, BITKPUTI MOKEXI1 Ta MOKEXK1 B OTOPOHKEHHI.

3arajbHi 3aKOHOMIPHOCTI PO3BUTKY MOXKEXK HA BIKpUTOMY IipocTopi. OcoOmm-
BOCTI pO3BHUTKY IMOXKEXI KJ1acy A Ha BigpuToMy npocTopi. Posmir ickop. IIIBUAKICTH
MOIIMPEHHS TOXKEX1 3aJIe)KHO BiA BITpY. OCOOIMBOCTI PO3BUTKY MOXKEX Kiacy B.
OcHOBHI napaMeTpu BUOYXY MapOMOBITPSIHOT XMapu, TPOTWUJIOBUI EKBIBAJICHT.
Moienb po3BUTKY OKEXK] B pe3epByapHOMY NapKy. OcoOIMBOCTI pO3BUTKY MO KEK
kiacy C. 30Ha3ara30BaHOCTIPH aBapIHHOMY BUTOKY TOPIOYHMX I'a3iB 13 TEXHOJIOT1Y -
HOoTO OOnamHaHHs. [loxkexi razoBux (orTaHIB, Kiacudikais. Hebesneuni dpakropu
noxkex knaciB B ta C. 30Ha TemIoBOro BILIMBY, O€3M€UHI BIICTAHL

Tema 3.2. TerioMaco0OMIH OXKEXK1 Y TPUMILICHHI

3araipHi 3aKOHOMIPHOCTI Ta KPUTHIHUN 9ac PO3BUTKY MOKEK B OTOPOHKECHHI.
[Toxexi, MO PeryIoThCS MOKESKHOK HABAaHTArow Ta BEHTW L. OCcoO0IMBOCTI
TeIIonepeadi Ipy MoKeXax y MPUMIIICHHSIX. TeMmmnepaTypHHUil PeKUM MOKEKI B
oropojukeHHl (TPIIO), ¢aktopu, 1o BIIMBAIOTE Ha TEMIIEpaTypy MOXKEKI B
oropoxeHHIL. Mogeni, mo onucyots TPIIO, ocCHOBHI MTOJI0OKEHHS IHTETPabHOI Ta
30HHOT Mozenm. Ilporro3yBanns TPIIO 3amexHO Big yMOB MpPOTIKAHHS TPOIECY
TOPIHHS Ha MOXKEXI1, PO3PAXYHOK TEMIEPATYPH MOKEX1 B IPUMIILICHHI.

Mexani3mu razo00MiHy MOKexXi B mpuMillieHH1. [lepenan Tucky B mpuUMilIeHHI
T 9ac TOXKEXKI, HOTO 3aleKHICTh Bif PBBHUX mapaMmeTpiB. IloHATTS HeHTpambHOT
30HH, 3MiHa BUCOTH ii pO3TaIllyBaHHS 3aJISKHO Bl YMOB ra3o00MiHy. Po3paxyHok Ta
CIOCOOU PEryrOBaHHS BUCOTH HEUTPATBHOT 30HU Ha TTOKEXKI.

MOJYJIb 4.3ano0iranHs Ta NpUNUHEHHSA PO ECiB roOpiHHSA

Tema 4.1. TermoBa Teopis MPUITMHEHHAS TOPIHHS

HasBHICTh rpaHUYHUX MapaMeTpiB TOPIHHS 3a KOHUEHTPAIIEI0 TOPIOYO0i peyo -
BHHU, OKMCHUKA Ta HErOPIOUMX 100aBOK Y 30H1 ropiHHs. [Ipupoaa rerioBuUIeHHS 1
TeryIoBiAAaul npu audysiiHoMmy ropinHi. EnemeHTH TemnoBoi Teopii mMpHUMUHEHHS
ropinss. B3aeMo3B’ 130k TeMIiepatypu ropiHHs 3 Temneparypoto noracanss. lnsaxu
1 cIocoOM MPUIMHEHHS TOPIHHSA Ha TMOXKEXKI: 3HWKEHHS IHTEHCUBHOCTI TEILJIOBH -
JIUIEHHSI B 30H1 pEaKIlil Ta MIBUIICHHS IHTEHCUBHOCTI TEIUIOBIIIaYl 13 30HU PEaKIIi.

Tema 4.2. Cioco6u Ta 3ac00M MPUMTUHEHHS TIPOIIECIB TOPIHHS

OcHOBHI 3aco00M Ta cmoCOOM TPUITMHEHHS TOPIHHSA Ha TMOXeXi. BormeracHi
pE4YOBUHH, 3arajbHi BUMoOTH. Knacudikailisi BOTHETaCHUX PEUYOBUH 3a JIOMIHYIOUHM
BIUIMBOM Ha 30HY TropiHHsL. [[puHImmn BHOOpPY Ta BAKOPHUCTAHHS BOTHETACHO! pEYOBUHU
3aNIeKHO Bi Kiacy moxexki. OCHOBHI MapaMeTpu TaciHHS IMOXKEXKl: KPUTHYHA Ta
ONTHMaJIbHA IHTEHCUBHICTh T0/1a41 B 30HY TOPIHHS, BUTpaTa BOTHEraCHO1 PpEUOBUHHU,
NOKa3HUK €(EKTUBHOCTI TaCiHHS, KOEPIIEHT BUKOPUCTAHHSI BOTHETaCHOT O 3ac00y.
BorueracHi pe40BUHM, IO 0XOJIOIKYIOTh, MEXaHI3M iX [l HAa 30HY FOpIHHS. PBUKO -
XIMIYHI BJIaCTUBOCTI BOJW SIK BOTHETAaCHOI peuyoBHHHU. P0o3paxyHOK TEOpeTHIHOT
BUTPATH BOJM JUIA raciHHi moxex. [linBuineHHs eeKTUBHOCTI BUKOPUCTAHHS BOIH:
BBEJICHHS 3MOYYBayiB, 3TyIyBadiB, aHTUIIPEHIB, HI10ITOPIB. 305101041 BOTHEracHi1
pedoBuHU. Buay BorueracHuxX 1mid, cnocodu orpuManss. [liHoyTBoproBayi, 3araipHi
BUMOTH. BracTHMBOCTI MOBITPsIHO-MEXaHIYHOT MHU. MeXaH3M MPUNTMHEHHS TOPIHHS
3a YMOBHU JIii TIOBITPSHO-MEXAHIYHOI MIHKM HA 30HY TOPIHHS, MIAMIAPOBHUI CMOCIO



nmojadi BOTHEracHWX IH. Po30aBieHHs Ta (rerMaruzaiisi TOPIOYUX CYMIIIEH.
BorueracHi pedoBwHHM, MmO pPO030aBisAi0Th. MexXaHI3M TPUIMHEHHS TOPIHHSA 3a
JIOTIOMOT OO0 HErOPIOYMX Ir'a3iB, MOKA3HUK iX BOTHEraCHO1 €()eKTUBHOCTI Ta HOTO Mij -
BULICHHA. MiHIMallbHa (uiermMaTu3yrodya KOHLEHTpalis. Po3paxyHOK IHTEHCUBHOCTI
oavi, TUTOMOT BUTPATH Ta Yacy TaciHHA 3a JOTIOMOT'OI0 HETOPIOYHX ra3iB. XiMidHE
ralbMyBaHHSl peakiii TOpPIHHSA $K CHOCI0 TPUIHUHEHHS TOPIHHS Ha MOXKEXKL
BorueracHi peq4oBUHH, 110 IHTIOIPYIOTh: XJIaJIOHHU, BOTHETaCHI MOPOIIKH 3araJlbHOTO
NpU3HAYEHHS, a6p030JI€yTBOPIOIOYI CKIaiu. MexaH13M iX Aii I 4ac raciHHs MOXKEK.
[lepeBaru Ta HeMOJIKHM HTIOIPYIOYNX BOrHeracHUX pedoBuH. KomOiHOBaHI 3aco0m Ta
CIIOCOOU IPUTTMHEHHS TOPIHHS, TPUHIIAIINA PO3POOKH, MPAKTUIHE BUKOPHUCTAHHS.

Po3nmoaisi AucumMIuiing y roaguHax 3a ¢opMamMu opraHizauii 0CBITHbOI0
npouecy Ta BUJIaAMH HABYAJIbHUX 3AHATD
®dopma 3100yTTS OCBITH: (OUHA (JICHHA))

KitpkicTh roaus 3a opmMamMyu HaBYaHHS
y TOMY YHCIi
Ha3su moayiB i Tem YChO-|JIEK 3aHATTSA caMo- |[10TOY.
ro | wii | cemina- | mpak |naGopa- | CTiiiHa | KOHT-
pChKi | THYHI| TOpPHI |poboTa| poib
4- /i cemecTp
Moayas 1. OcHoBH niponieciB ropiHHSA
Tema 1.1. 3aranbHi BJIOMOCTI PO MPOLIECH TOPHHS 10 | 2 - 2 2 2 2
Tema 1.2. Marepanbiuii  6aiaHc TpoLieCcy TOPHHS 10 | 2 - 2 - 4 2
Tema 1.3. Ereprerrunmii 6aiaHc mporiecy TOPHHS 10 | 2 - 2 - 2 4
IMizcymMKoBa MoJyJibHa poboTa - - - - - -
Pazom 3a moayJiem 1 30| 4 - 6 2 8 8
MoayJb 2. Iloxke:xHa HeOe3ne Ka peYOBUH
Tema 2.1. I'oproui cucremu. KMIIIT 10 | 2 - 2 2 2 2
Tema 2.2. CamocnanaxyBaHHsI TOPIOYHX CHCTEM 12 | 2 - 2 2 4 2
Tema 2.3. CamozaliMaHHSI PEUOBHH Ta MATEPRAITIB 12 | 2 - 2 2 6 -
Tema 2.4. BumyieHe 3aramroBaHHs TOPIOUHX cucteM | 8 | 2 - 2 - 4 -
Tema 2.5. ['opHHS ra30-naponoBIPSHAX CyMIITEH 12 | 2 - 2 2 2 4
Tema 2.6. ['opiaHs pinuH 16 | 2 - 2 2 6 4
Tema 2.7. I'opiHHS TBEpAUX PCUOBHH 10 | 2 - 2 2 4 -
Tema 2.8. ['opiHHS NHIIOMOBITPSHUX CyMIILIei 10 | 2 - 2 2 4 -
[lincymkoBa MoyJibHa poOOTa - - - - - - -
Pa3om 3a moayJiem 2 90 | 16 - 16 14 32 12
Pazom 120 | 22 - 22 16 40 20
5- it cemecTp
Moayab 3. @i3MK0-XiMi4HI OCHOBM PO3BUTKY IOXKEXK
Tema 3.1. [loxexa il pO3BUTOK, MapaMeTpu 18 | 4 - 4 - 1 9
Tema 3.2. TeromMaco0OMIH MOMKEXKI Y PUMILEHH1 18 | 4 - 2 2 4 6
IMincymMKkoBa MoJyJibHa poboTa - - - - - - -
Pa3om 3a moayJiem 3 36 | 8 - 6 2 5 15
MopayJib 4. 3an00iranHs Ta NPUNMHE HHS NPOLeCIB TOPIHHSA
Tema 4.1. TersioBa Teopist TPUNMHEHHS TOPIHHS 5 | - - - - S) -
Tema 4.2. CiocoOu Ta 3ac00M TPUTIHH. TOPIHHS 34 | 8 - 4 8 10 4
IlincymkoBa mMoayJsibHa poOoTa - - - - - - -
Pa3om 3a monysem 4 39 | 8 - 4 8 15 4
Pazom 75 | 16 - 10 10 20 19




®dopma 37100yTTA OCBITH: (3209HA (IMCTAHIIIIHA))

KuibkicTe roguH 3a opMaMu HaBUaHHS

y TOMY YHUCII

Ha3Bu moayiB i Tem YChO fiere _ SaATA camo= | HoTod
o | Wi | cemi- | mpak nabopa- | CTIHHA | .

Hapch | THYHI | TOpHI |poboTa | KOHT-

Ki pOJIb

4- i cemecTp
Moayab 1. OcHOBH niponieciB ropiHHsA
Tema 1.1. 3arampHi BIIOMOCTI IPO MPOLIECH TOPHHS 10 | 0,5 - 0,1 0,5 6,9 2
Tema 1.2. MarepripHuii GanaHC MpOIIeCy TOPHHS 10 | 0,5 - 0,2 - 7,3 2
Tema 1.3. Eaeprerrunnii 6aaHc mporiecy TOpHHS 10 | 1 - 0,2 - 6,8 4
[lincymkoBa MomynbHa poboTa - - - - - - -
Pa3om 3a moayJiem 1 30 2 - 0,5 0,5 19 8
Moayas 2. Ilo:xkeskHa HeOe3neKka pe40BHH
Tema 2.1. 'oproui cucremu. KMIIIT 10 {04 - 0,2 0,2 7,2 2
Tema 2.2. CamocnanaxyBaHHs TOPIOUHX CUCTEM 12 | 0,2 - 0,2 0,3 9,3 2
Tema 2.3. CamozaiiMaHHSI PEUOBHH Ta MATEPRAITIB 12 | 0,2 - 0,2 - 11,6 -
Tema 2.4. Bumyrene 3anamoBanHst roprounx cucrem | 8 | 0,2 - 0,2 - 7,6 -
Tema 2.5. ['opHHS 1a30-apoONOBITPSHAX CYMIITEH 12 1 0,2 - 0,2 0,2 7,4 4
Tema 2.6. ['opiHHS pimuH 16 [ 0,4 - 0,2 0,4 11 4
Tema 2.7. ['opiHHS TBEpANX PEUYOBUH 10 | 0,2 - 0,1 0,2 9,5 -
Tema 2.8. ['OpiHHS MTHJIOMOBITPIHUX CYMIIICH 10 | 0,2 - 0,2 0,2 9,4 -
IlincymkoBa MojynbHa poboTa - - - - - - -
Pa3om 3a mojaysem 2 90 2 - 15 1,5 73 12
Pazom 120 | 4 - 2 2 92 20
oS- il cemecTp
MoayJb 3. @i3UK0-XiMiYHi OCHOBM PO3BHUTKY MOXKeK
Tema 3.1. IToxexa il pO3BUTOK, MapaMeTpu 18 | 0,5 - 0,5 0,5 7,5 9
Tema 3.2. TernioMacoOOMIH TTOXEKI Y IPUMITRHH1 18 | 0,5 - 0,5 0,5 10,5 6
[lincymkoBa MomynbHa poboTa - - - - - - -
Pa3om 3a moayJiem 3 36 | 1 - 1 1 18 15
MopnyJib 4. 3an00iraHHs Ta NPUNMHE HHA NPOLeCIB TOPIHHSA
Tema 4.1. TersioBa Teopist PUIMHEHHS TOPIHHS 3) S)

Tema 4.2. CniocoOu Ta 3ac00M IPUITHH. TOPIHHS 34| 1 - 1 1 27 4
[lincymxoBa MomynbHa poOOTa - - - - - - -
Pa3om 3a moayJiem 4 39| 1 - 1 1 32 4
Pazom 75 | 2 - 2 2 50 19

Temu ceMiHapCBKUX 3aHATH

He nnmanyetscs.




TeMu NpakTHYHUX 3aHATH (IeHHA / 3a04HA (POPMHU HABYAHHSA)

No KutpkicTh
HasBa temn
3/1 roauH (1/3)
1. PBHSHHS peakilii TOPIHHSA PEYOBHH y MOBITPL. 2/0,1
2. Po3paxyHOok 00’€My MOBITpS Ta MPOJYKTIB 3TOPSIHHS MPH TOPIHHI 2/0,2
HIMBINyaIbHUX Ta CKIAJHUX PEUOBHUH.
3. Eneprernunuii 6ananc. Po3paxyHOK TEMJIOTH 3TOpaHHS Ta TEMIlepaTypu 2/0,2
TOPIHHSI PEYOBHH 1 MaTepialliB.
4. Po3paxyHOK KOHIIEHTpAIIiHUX MEK MOUIMPEHHS TOTYM 51. 2/0,2
5. Po3paxyHok Temmeparypu camocnagaxyBaHHsI PEYOBHH. 2/0,2
6. Po3paxyHok mapameTrpiB camMO3aiiMaHHS pEUOBUH 1 MaTEpialiB. 2/0,2
7. Bu3sHau. cipoMOKHOCTI JI0 NINANTIOBAaHHS €IEKTPUYHUX 1 PPUKLUIIHUX ICKOP 2/0,2
8. Po3paxyHOK MakCMMaJbHOTO THCKY IpU BHOYXY. 2/0,2
9. Po3paxyHok TemnepaTypHUX MeX HOIMMPEHHS ITOJTYM sl Ta TEMIIEpATypH CTIaJIaxy. 2/0,2
10. | Oco0nuBOCTI TOPIHHS TBEPAMX FOPIOYUX PEYOBUH 2/0,1
11. | Po3paxyHOK HMXHBOTKOHIIEHTPAIIHHOT MEXKi aep030JTt0 2/0,2
12.| Po3paxyHOk HM)KHBOI KOHIICHTpPAIIHHOI MEX1 aep030JTt0 2/0,2
13. | Bu3HayeHHs OCHOBHUX I1apaMeTPIB PO3BUTKY MOXKEXK KIacy A.. 2/0,3
14.| BusHaueHHs OCHOBHUX ITapaMeTPIB PO3BUTKY Mokex kiacy B Ta C. 2/0,5
15. | PospaxyHOK TeMmmeparypu MoKexi Ta BUCOTH HEUTPaIbHOT 30HU TIPU IMOXKEXK1 B 2/0,3
MPUMIITICHHL
16. | Po3paxyHOK TeOpeTHUYHOI IHTEHCUBHOCTI MTOa4i BOJM HA TACIHHS TOXKEK 2/0,7
KiaciB A iB.
Pa3zom 3a HaBYAJIBLHMIT Kype 32/4
Temu 1abopaTOpHUX 3aHATH (IeHHA /3204HA (JOPMHU HABYAHHS)
No KuekicTs
Hazpa temu
3/m roauH (1/3)
1. BuBueHHs pBHUX BUJIB MOJIYM 5. 4/0,5
2. BusnauenHs GakTuaHOi KOHIIEHTpAIlii Mapu Ta ra3iB y MOBITPi Ta 2/0,2
BCTAHOBJICHHS CTYIEHS 1l HeOe3MeKH.
3. | BwusHaveHHs cTaHIAPTHOI TEMITEPATypH CaMOCIIaJaxyBaHHS. 2/0,3
4. BusnauyeHHs CXMIJIBHOCTI XKHPIB 1 0JIii 10 caMo3aliMaHHS. 2/-
S. JlocajpKkeHHs BUAKOCTI NOMMPEHHs (GPOHTY MOIYM s 2/0,2
6. Bu3HaueHHs TeMnepaTypHUX MeX OLMPEHHS IIOJIyM sl Ta TEMIIEpaTypu 2/0,4
criayiaxy piivHH.
7. JlocmimKkeHHs BIUTMBY OpiEHTAIll 3pa3ka Ha MBHAKICTh MOMMPEHHS MOTYM s 2/0,2
110 MIOBEPXHI TBEPUX FTOPIOUUX MaTepialliB.
8. Bu3HaueHHs HH)KHBOT KOHIICHTPAIIAHOT MEXKi aep030J1i0, BCTAHOBIJICHHSI 2/0,2
CTYNEHIO MO)KEKOBHOYXOHEOE3MEKN MUITY
0. JloCKEHHS TEIIO Ta MACOOOMIHY ITOXEXKi B OTOPOKEHHI 2/1,0
10.| JocnimkeHHS MEXaH3BMY TPUITMHEHHS TOPIHHS OXOJIOHKCHH M. 2/0,25
11.| JlociimKeHHS MEXaHBMY TPUITMHECHHS TOPHHS BOJSILIETO. 2/0,25
12.| JocnimkeHHs MEXaHBMY MPUITHHEHHS TOPIHHSI METOAOM PO30aBJICHHS. 2/0,25
13.| HocnimpkeHHs MeXaHBMY MPUIIMHEHHS TOPIHHS METOJIOM HTIOIpyBaHHS. 2/0,25
Pa3om 3a HaBuYaIbHUI KypC 26/4

OpieHTOBHa TeMaTHKA iHAMBIAYaJbHHUX 3aBAaHb: PO3PAXyHKU €JIEMEHTIB

MaTepialbHOTO Ta €HEPTETUYHOTO OaTaHCIB MPOIIECY TOPIHHS, TApAMETPIB MOKEKHOT
HeOE3MeKn PEUYOBUHM, TMapaMeTpiB PO3BUTKY IMOXKEXK PIBBHUX KaciB, YMOB




MOKE)KOTACIHHSA ~ 33JaHOi  PEUYOBMHM  TIEBHUMH  BOTHETaCHUMH  3ac00amm.
[HmMBITyanbHI 3aBAaHHS BUKOHYIOTHCS SIK CYKYITHA JIOMAIIHS KOHTPOJbHA poOoTa 3
IHIMBITyaT3alli€l0 3aBAaHHS 3a HOMEPOM 3allIKOBOI KHIKKH (IHIMBITYaJIbHOTO
IUTaHy); 3aBJIaHHS 3a/Ial0ThCSI Ta BUKOHYIOTHCS IMPOTATOM BHBYCHHS KOXHOI TeMHU
HAaBYAJIBHOTO KypCy; ClyXadl 3a09HOI (OpMHM HaBYaHHS BHKOHYIOTH Ti X caMi
3aBIaHHs, aje HaJaloTh I1X Ha TMEpPeBIPKY y BUIISLIAlI LUTBHOI PO3PaxyHKOBOI
KOHTPOJIbHOI pOOOTH; KOXKHE 3aBIaHHS OIIHIOETHCS MaKCHMAaJIbHOIO OIIIHKOIO B 4
0amu 3a 100-0anpHOIO MIKAJIOHO.

®opmMH Ta METOIU HABYAHHS | BUKJIAIaAHHSA

BuBueHHs HaBYalNbHOI JUCIHUIUNHHA pPEATBYEThCI B TaKUX (opmax:
HaBYaJIbHI 3aHATTS 3a BHUJAMH JIUIbHOCTI, BUKOHAHHS IHAWBIIYaIbHUX 3aB/IaHb,
KOHCYJIbTaIlli, KOHTPOJIbHI 3aX0/IM, caMOCTiiiHa poOoTa. CIOBECHUMH METOJaMU €
JEKIli Ta IHTEpaKTHUBHA B3a€EMOJiA Ha MPAKTUYHUX 3aHATTAX. Haouni meronm y
BUTJISIII MYJILTIMEIIAHOT MPE3EHTAllll Ta CIIOCTEPEKEHHS TOCHIIIB Peali3ylOThCsl Ha
JeKLiX Ta JabopaTopHux poOoTax. [IpakTHuHi METOIU peai3yroThCs il 4ac BIpaB
Ha PO3paxyHKH, BUKOHAHHS MOCIIIIB I Yac MPAKTUYHUX 3aHATh, JJAOOpaTOPHUX
poOiT Ta caMocTiiHOT poOoTH. MeTogaMu Mi3HAHHS MM Yac aHai3y HaBYAIbHOTO
MaTepially, OB’ 13aHOTO 3 BHHUKHEHHSIM, TIOIIUPEHHSIM Ta MPUITMHEHHAM TOPIHHS, €
aHaJi3, CUHTE3, HAYKIA, MEAyKIlsd, TpaayKilisi. 3a pIBHEM CaMOCTIHHOI pO3yMOBOi
TBIIPHOCTI  THIX, XTO HABYAEThCS, PEATBYIOTHCS YaCTKOBO-TIOIMIYKOBHUHA Ta
JOCIIAHULIbKUN MTTXOTH.

OuiHIOBaHHS OCBITHIX 1OCSATHEHb 3100yBa4iB BUILIOT OCBITH

3aco0u ouiHIOBaHHA

3aco0amMu OLIHIOBaHHS Ta METOJaMU JEMOHCTPYBAHHS Pe3yJbTaTiB HaBUaHHS
€. BUKOHAHHSI 3aBJaHh Ha Jla0opaTopHOMY OOJaJHAHHI Ta MPOBEACHHS
CYNPOBIIHUX PO3PAaXyHKIB; BUKOHAHHS IHIMBIIYyaJbHUX PO3PAXYHKOBHX 3aB/IaHb
3a TeMaMU HaBYAILHOTO KypCY; AKICTh pOOOTH i Yac JEKUIMHUX MPAKTHYHUX Ta
7a00paTOPHUX 3aHATh, CKIaJaHHA AU(PEepEHIIHOBAHOTO 3AIIKY Ta €K3aMEHY, y4acTb
B OJTIMITIA/IaX, KOH(PEPEHIIAX, HAYKOBUX KOHKYpCaXx.

Kpurepii ouiHroBaHHS
OmiHroBaHHS pIBHS HABYAIBHUX JOCATHEHb 3/100yBadiB 3 HaBYAILHOI
MUCLMILIIHU 3I1IMCHIOETHC 3a 100-0aIbHOO HIKAIOIO.

@ opMH NOTOYHOTO TA MiICYMKOBOT0 KOHTPOJIIO

[ToTounuit  KOHTPOJIL  TOPOBOAUTHCA Y  (opmi  PpoHTaTBPHOTO Ta
IHIMBITYaAJIbHOTO OIUTYBaHHS, TEpeBIpKU OGOPMIICHHS 3BITY 3a JIaOOpaTOpHOIO
po0O0TOI0, BUKOHAHHS IHIMBIAyalbHUX PO3PAaXyHKOBHX 3aBJaHb, BIiIMpaIlOBAHHS
TEMaTUYHOTO MMChbMOBOTO ONUTYBaHHS, KOHCTIEKTIB.

[TimcymMKoBHI KOHTPOJbL MPOBOAMUTHCA y (opMi AUDEPEHIIMHOTO 3Ky Ta
€K3aMeHy.



Po3noxin ta HakonuyeHHsi 0aJjiiB, fIKi OTPUMYKOTH 3100yBadi 0YHOIO
HABYAHHS 32 BUIAMH HABYAJIbHUX 3AHATH | KOHTPOJIBLHUX 3aXO0/IB 3 TUCIUILTIHA

Kimpkicts | Makcumanbamii | CyMmapHa MakCHUMallb-
Buay HaBUAILHUX 3aHATH HaBY. Oai 3a BUA Ha KIJBKICTh OajiB
3aHATH HaB4. 3aHATH (34 BUAOM HaB4. 3aHATH
I. ITorounuii koHTpOJB. IV cemecTp.
Jlexi * 3 1 3
Ceminapu - - -
Moayns | Ilpaktrani 3ansTrsa™ 3 2 6
No 1 JlabopartopnipoboTu™ 1 5 5
IHI[I/IBII[yaJ'IBHl I[OMaH_IHl 4) 3 12
PO3paxyHKOBI3aBIaHHS *
Pa3om3a moayab Ne 1 26
Jlexrui * 8 1 8
Ceminapu - - -
Monyns | [IpakTnuni 3anaTrs™ 8 2 16
No 2 JlabopatopripobOoTH* 7 5 35
IHJ:[HB]):[yaJILHl I[OMaIJ_IHl (5) 3 15
PO3paxyHKOBI3aBIaHHS *
Pa3om3a moxysn Ne 2 74
Pa3oM 32 NOTOYHHUIT KOHTPOJIb 100
I1. InguBinyaJabHi 3aBaaHHS (HAYKOBO-10C/IiIHE) -
II1. MincymkoBHii KOHTPOJIb (MrdepeHITIHNI 3aITIK) -
Pa3om3a BCi BUIH HABYAJIBHUX 3aHATH | KOHTPOJIbHI 3aX01H 100
I. lloTo4yHMii KOHTPOJIb. V cemecTp.
Jlexuui * 4 1 4
Ceminapu - - -
Monyns | [IpakTnyni 3anaTrs™ 3 2 6
Ne 3 JlabopartopnipoboTu™ 1 5 5
IHI[I/IBII[yaJIBHl IIOMaIJ_IHl (7) 3 21
PO3paxyHKOBI3aBIaHHS *
Pa3zom3a moayiab Ne 3 36
Jlexmi* 4 1 4
Ceminapu - - -
Monyns | IIp aKTHJHI 3aHATTS * 2 2 4
Ne 4 Jlaboparopnipobotu™ 4 5 20
IHI[I/IB],Z[yaJIle I[OMaHIHl (5) 3 16
PO3paxyHKOBI3aBIaHHS *
Pa3om3a moayan Ne 4 44
Pa3oM 32 IOTOYHHUIT KOHTPOJIb 80
I1. InguBinyaabHi 3aBaaHHS (HAYKOBO-I0C/IiIHE) -
III. IlincymkoBuii KOHTPOJIb. [INcHLMOBHIT eK3aMeH 20
Pa3omM3a BCi BUIM HABYAJIBHUX 3aHATH | KOHTPOJILHI 32X0A1 100

Tloacuenna:*

BUOU HABUANBHUX 3AHAMb MA KOHMPOIbHI 3aX00u 015 0008'513K08020

suxonanus. Iliocymkosa oyinka 3 HABYANLHOI OUCYUNIIHU € CYMOIO PEUumuH208UxX OYiHoK (banie),
00€pPACAHUX 3a OKpeMi OpMU HABUATLHOT OILIbHOCHI: AKMUBHICMb HA 3AHAMMAX, 8IONPAYIOBAHHS

PO3PAxXYHKOBUX,

meopemudHux —ma  OOCHIOHUX

3060aHb

nio

yac

NpAaKmu4Ysux 3aHAma,




1a6OpamopHux pooim, ex3ameHy ma UKOHAHHS IHOUBIOYAIbHO20 OOMAUHBO2O 3A80AHHSL.

Po3nogin tTa HakonuyeHHsA 0aJiB, sIKi OTPUMYIOTH 3/100yBadi 3204HOT0
HABYAHHS 32 BUIAMH HABYAJIbHUX 3aAHATH | KOHTPOJILHUX 3aXO0/iIB 3 1M CMILTiHA

Kinpkicts |Makcumanbamii | CyMapHa MakcHUMalib-
By HaBYAILHUX 3aHATH HaBY. Oai 3a BUj Ha KIJIbKICTH OalliB
3aHATH HaB4. 3aHATH (34 BUAOM HaB4. 3aHATH
I. IloTouynmii koHTpOIB. IV CemecTp.
Jlexmii* 0,5 6 3
Ceminapu - - -
Moayins | IlpakTtuuni 3ansTrsa ™ 0,15 20 3
No 1 JlabopatopHipoboTH* 0,15 20 3
[HauBIMyanbHI TOMAIIHI 4) 5 17
PO3paxyHKOBI3aB/laHHS *
Pa3zom3a moayas Ne 1 26
Jlexmi* 15 6 9
Ceminapu - - -
Moy | IIpakTuuni 3ansTrs™ 0,85 20 17
Ne 2 JlaGoparopnipobotu™ 0,85 20 17
[HaMBITyaNbHI TOMAIIIHI (6) 5 31
PO3paxyHKOBI3aBaHHS *
Pa3zom3a mogysan Ne 2 74
Pa3oM 3a N0TOYHUIT KOHTPO.JIb 100
II. InmmBinyanbHi 3aBaaHHA (HAYKOBO-10C/IiIHE) -
III. TincymkoBHii KOHTPOJIb (THdepeHITIHHI 3aTiK) -
Pa3om3a BCi BUIM HABYAJIBHUX 3aHATH | KOHTPOJIbHI 32X0H 100
I. IloTouHMi1 KOHTPOJIB. V cemecTp.
Jlexmii* 0,5 6 3
Ceminapu - - -
Moy | IIpakruuni 3ansTrs™ 0,4 20 8
Ne 3 JlabopatopHipoboTH* 0,4 20 8
[HaMBITYyaNbHI TOMAIIIHI (4) 5 17
PO3paxyHKOBI3aBIaHHS *
Pa3zom3a mogyan Ne 3 36
Jlexuii * 0,5 6 3
CemiHapu - - -
Moyns | [IpaktuyHi 3as1TTs ™ 0,6 20 12
Ne 4 JIaGoparopHipobotu* 0,6 20 12
[HauBinyanpH1 JOMAIHI 4) 5 17
PO3paxyHKOBI3aBaHHS *
Pa3om3a moayan Ne 4 44
Pa3oM 3a N0TOYHUIT KOHTPOJIb 80
II. InguBinyanbHi 3aBaaHHs (HAYKOBO-10CJIiIHE) -
III. IlincymkoBuii KOHTPOJIb. [INCHLMOBHIT eK3aMeH 20
Pa3om3a Bci BUIH HABYAJIBHUX 3AHATH | KOHTPOJIbHI 3aX01H 100

Hosacnenna:* 6uou HABUANBHUX 3AHAMb MA KOHMPOIbHI 3axo0u 0isi 0008'513K06020
suxonanusa. Iliocymkoea oyinka 3 HABUANLHOI OUCYUNIIHU € CYMOIO Pelimuneo8ux oyiHox (banis),



00epIAHCAHUX 3a OKpemi opmu HABUATLHOI OINIbHOCMI: AKMUBHICMb HA 3aAHAMMIX, 8i0ONPAYI08AHHS
PO3DAXVHKOBUX, ~MeOpemuyHux ma OOCHOHUX 3a80aHb Ni0 4ac NPAKMUYHUX — 3AHAMb,
J1abopamopHux pobim, eK3ameHy ma GUKOHAHHSA IHOUBIOYAbHO20 OOMAUHBLO2O 3A60AHHSL.

IMoToYHUITI KOHTPOJIb.

Kputepii moTouHOr0o OIIHIOBAaHHS 3HaHb 37400YyBayIB OYHO20 HABYAHHS Ha
JeKlii, MPaKTUHYHOMY 3aHATTi, JadopaTopHiii podoTi Ta mig Yac BUKOHAHHS
iHauBinyaJbHMX 3aBaaHb. AKTHBHa poOoTa 3m00yBaua 3a IUIAHOM 3aHITTS
OIIIHIOETHCSI B 1 Oan, mpaBWIbHA BIANOBINL MiJ 4Yac OMUTyBaHHA — 1 Oau,
IHIMBIAYyalbHa ayAUTOpPHA MMCbMOBA P0oOO0Ta—4 Oanu, TMChbMOBA TOMAIIHS poOOTa —
3 Oamu, Akmo 37100yBay HE MpaloBaB 3a IIAHOM 3aHATTS — 0 OamiB. Takum unMHOM,
3a JICKITIF0 HAaKOMMMYYEThCS 0 1 Oaiy, 3a MpakTHYHE 3aHATTS 0€3 MMChbMOBOI pOOOTH —
710 2 OaiB, 3a MUCHMOBE MPAKTUYHE 3aHATTS a00 JJabopaTopHy poOOTYy — 10 5 OaJIiB.

Kputepii noTOYHOro OIIHIOBaHHS 3HaHb 3/7100yBaviB 3ad04YHO20 HAaBUYAHHS Ha
JeKlii, MPaKTUHYHOMY 3aHATTI, JabopaTopHiii podoTi Ta mix yac BUKOHAHHSI
iHauBiNyaJbHUX 3aBIaHb. AKTHBHA po0OOTa 300yBaviB Ha JIEKIlii OI[IHIOETHCS B 6
OaimiB, Ha TpakTUYHOMY 3aHATTI — 20 OamiB, MMCHMOBA TOMaIIHI podoTa— 10 5 6aniB
3a 3aBJIaHHsI, AKIIIO CITyXay He MPaIfoBaB 3a TIaHOM 3aHATTs — 0 GatiB.

MakcuManbHa KUTbKICTh OajliB BHCTABIISIETHCS y pa3l MOBHOI BIAMOBIAI Ha
MIUTaHHSA, TPaBUIBHUX PO3PaxyHKIB, HasBHOCTI OOTPYHTYBaHb, IMOSCHEHb Ta BHC-
HOBKIB. KokHa cyTTEBa MOMMUIIKA a00 HEMOBHOTA BIAIIOBII 3MEHIITYE OIIHIOBAHHS Ha
0,5 6amu (abo y pa3i HakoMUYEHHsI IPIOHUX MOMUJIOK T2 HETOYHOCTEH).

IlincymKoBHii KOHTPOJIb.

Kputepii oriHOBaHHS 3HaHbL 3100yBadiB JJ1s1 OTpUMaHHS JAUGEPEHIHHOTO
3aTKYy: JUQPEPEHIIMHNNA 3K BHUCTABISETHCS TCJS BIANPAIIOBAaHHS YCIX TeM
HaBYAJIbHOT'O KypCY Ta MOTOYHOTO HAKOTIMUEHHSAM He MeHIle Hpk S50 Oais.

Kpwutepii omniHroBaHHS 3HAaHb 3700yBadiB Ha AUGEPCHINIHOBAHOMY 3Ky (1S
CllyxadiB 3a0YHOTO HaBYaHHS): TPOBOJMUTHCS cIiBOecima 3a eleMeHTaMu
PO3paxyHKOBO1 poOOTH, IO pa3oM 3 1i opopMIIeHHSIM HOpMy€e OTpUMaAHUM Cymap HU I
O0a. MakcuManbHa KUIBKICTH OalliB BUCTABIISIETHCS y pa3l MOBHOI BIANOBIAI Ha
MIUTaHHSA, TPaBUIBHUX PO3PaxyHKIB, HasBHOCTI OOTpYHTyBaHb, MOSICHEHb Ta BHUC-
HOBKIB. Ko’kHa cyTTeBa moMmiika ab0 HEMOBHOTA BIIMOBI/II 3MEHIITY€ OIIHIOBAHHS Ha
0,5 6amu (abo y pa3i HaKONUYEHHS APIOHUX TOMUIIOK Ta HETOUHOCTEN).

Kpurtepii orfiHioBaHHsI 3HaHb 3/100yBayiB Ha ek3aMmeHi. Jlomyck /10 ek3ameHy
3AIACHIOETHCS TICIIA BIAMPAIIOBAHHS YCIX TEM HABYAIBHOTO KypCY Ta IMOTOYHOTO
HakormuueHHs He wmeHme HbDk 40 OamB. Ex3amen omiHioeThest 'y 20 OamiB.
Ex3aMmeHaniinuii  O1eT MICTUTh 3 TEOpEeTUYHI Ta 3 PO3PaxyHKOBI MUTaHHS.
TeopernuHi nUTaHHS Ta OUIBII MPOCTE PO3PAXYHKOBE OIUHIOETHCSA MO 3 Oanm, 2
ORI CKJIAJIHI PO3PaXyHKOBI ITUTAHHS OIIHIOIOTHCS 1Mo 12 OaiB.

MakcuManbHa KUIbKICTh OajiB BHCTABIIIETHCS y pa3l MOBHOI BIAMOBIAI Ha
NUTaHHS, MPaBWIBHUX PO3PaxyHKIB, HAsIBHOCTI OOIPYHTYBaHb, TIOSCHEHb Ta
BUCHOBKIB. KoxHa cyTTeBa mnommika a00 HENOBHOTA BIINOBIAI 3MEHIIYE
omHOBaHHS Ha (0,5 Oam (abo y pa3l HaKONMWYEHHS APIOHMX IMOMIIIOK Ta
HeToOYHOCTel). Ex3aMeH BBaKa€ThCsl CKIIAJICHUM 3a OTPUMAaHHS He MeHIre Hbk 10
Oamie. IlincymkoBa oIliHKa 3a 5- CEMECTp BHUCTABISETHCS 3a pPE3yJbTaTaMU
HAKOTIMYCHHSI OB 3a 1Iel CeMecTp Ta Ha eK3aMeHi.



[lepenik TeopeTUUHUX MUTAHB JIJIS MATOTOBKH JI0 €K3aMEHY:

1. CyTHicTb npoI1iecy TOPIHHS SIK OKHUCITIOBAIIbHO-BITHOBHOT O Iiporiecy. [ loBirps Ta
fioro ckiaa. CkiaiaHHs piBHSIHB peaKuu TOpIHHSL.

2. YMOBM BUHUKHEHHS 1 TajlbMyBaHHS Tmporecy TopiHHsa. Krmacudikaris
NpOIIECiB TOPIHHS: TOMOTEHHE Ta TeTeporeHHe, Audy3iliHe Ta KIHETHYHE,
nednarpariiiHe Ta AeTOHaIliliHe, JJaMiHapHE Ta TypOYJICHTHE.

3. Ilomym'st, ctpykTypa 1 kouip moiym's. TemmeparypHuil pexum MoayM's,
MIPOIIECH, IO BiIOYBAIOTHCS B PI3HUX 30HAX.

4. TlepexicHa Teopis baxa. Buau nepekucis, ix HeOe3meKa.

5. [Ipouecu, m1o BigOyBatOThCS B 30HI TOPIHHS 3 TOUKU 30pY TE€O Pii JaHIIOTOBUX
peaKLuH CemeHoBa. PogranyxceHl Ta HEPO3TaTy>KEH1 JaHIIOrOB1 peakilii, IBUIKICT
PO TIKAHHS JIAHITFOTOBOT P CaKITi .

6. MarepiaibHUil OajlaHC TPOIeCy TOPIHHS, MOBHE Ta HEMOBHE 3TOPSHHSA.
[Ipoayktu ropiHHs, iX ckian, kimacudikamig. {um ta Horo HeOe3neKka Ha MOMKEKL
Mertoau BU3HaYe€HHS 00’ €My POTYKTIB FOPIHHS.

7. Ex3oTepMiuHi Ta eHgoTepMiuHi peakii. CxiagaHHs TEpMOXIMIYHUX PIBHIHB
peaxitii ropinHs. TermnoTa yrBopeHHs peuoBuH, 3akoH ['.1. 'ecca.

8. Eneprernunuii 6anaHc mpoiiecy ropinHs. Buau TemioT 3ropsHHS, METOIU
BU3HAYEHHSI TEIUIOTH 3TOPSHHA IHAUBIAYAIbHUX PEYOBHUH.

9. IloxxkexxHa HaBaHTara. MeToau BHU3HAUEHHS TEIUIOTH 3TOPSHHS CKIAJTHHUX
pedoBuH. [IpakTryHe 3HAYCHHS TEIJIOTH 3TOPSHHS.

10. Temmneparypa TrOpiHHA pEYOBMHM Ta 1ii BUAU: KAJIOPUMETPUYHA,
TEOPETHYHA, a/la0aTHIHA Ta MPAKTHIHA TEMIIEpaTypa TOpIHHS.

11. CriocoOu BU3HAUEHHS TeMIIepaTypu TopinHs. PakTopu, 0 BIUIMBAIOTh HA
Temrieparypy ropinss. [lpaktuune 3HaUYEHHs TeMIIepaTypu TOPIHHS.

12. Oco6auBOCTI MpOIIECY BUHUKHEHHS TOPIHHSA. By BUHUKHEHHS TOPIHHSA,
NMOJIOHICTh Ta BIIMIHHICTh CaMOCTAIaXyBaHHS, CaMO3aliMaHHS Ta BHMYIIICHOTO
3araaoBaHHS.

13. CamocnanaxyBanHa pedoBuH Ta MatepianiB. [lepion iHaykiii, (akropwu,
110 BIUTMBAIOTH HAa MEPIOJT IHIYKITi.

14. TemnoBa Teopist camocmajgaxyBaHHsA. ['padigHe Ta MaremaTHIHE
BIOOpaXEHHS! KPUTMYHUX YMOB CaMOCHaIaXyBaHHS.

15. ®akTopu, 110 BILTMBAIOTH HA TEMIIEPATYPY CaMOCIIAJIaXyBaHHS . BU/I T'OPIOY01
PEYOBHHU, CKJIA/I TOPIOYO] CYMIllll, yMOBH HaBKOJIMIIHBOT O CEPEIOBHILIA.

16. Po3paxyHOK JOMyCTUMOT TeMIepaTypH HarpiBy MOBEPXHI TEXHOJIOTTYHOTO
o6magHanHg. CriocoOM 3HIKEHHS TMOKEKHOT He0e3MeKH TEXHOJIOTTIHOTO MPOIIECY.
[MpuHiun poboTH BOrHENEPEIIKOHKYBAIB.

17. CytHicTs mpolecy camo3aiiManHs. BimMiTHI 0CcOOIMBOCTI Tpolecy
caMo3aiiMaHHs BiI caMmocranaxyBaHHs. Kiacugikariiss mporieciB camOHarpiBaHHs
MIpU camo3aiiMaHHl. YMOBH, 110 CIIPUSIIOTH MPOIIECY CaMO3aiMaHHS.

18. Mikpo0Oionorue camo3aiiMaHHsl. MexaH3BM camMO3aliMaHHSI POCJIMHHUX
MaTepialliB: MPUIUHU, YMOBH, 3aX01 MP OPLUIAKTUKH.

19. Ximiune camo3zaiimanna. Camo3aiiMaHHA PEYOBUH MPU KOHTAKTI 3 KUCHEM
noBiTpsi, mipodopHi peduoBuHu. [[puamHu camo3aiiMaHHs, 3aX0 11 PO (PUIAKTUKY.



20. Ximigue camo3aiiManns. OcoOIMBOCTI cCaMO3aiiMaHHS PEUOBHH MPU KOHTAKTI 3
BO/IOI0, PUYMHH, YMOBH Ta 3aX0T1 TP O(PUTAKTUKH.

21. ®BuuHe camo3aitMaHHs pedoBUH. OCOOIMBOCTI camMo3aliMaHHsl BYTULIS,
OPUYUHU CAMOHArPIBaHHs, YMOBH Ta 3aX011 MPO(UIAKTUKHU MPOLIECY.

22. Camo3zaiiMaHHA JKUPIB Ta MacTWI, MNPUYMHU W YMOBHU. 3axoau
npodinakTrky. Mo He 9icio KUY SK MOKA3HUK CXUIBHOCTI 10 CAaMO3aiiMaHHS.

23. MexaHBM TEIUIOBOTO caMO3aiiMaHHsI MaTepiajiB: MPUYKUHU, YMOBH, 3aX0/IH
npOQUIAKTUKH.

24. BumymmeHe 3amaqroBaHHS TOPIOYOi cyMimn. BigMIiHHICTP BHUMYIIIEHOTO
3amafoOBaHHs Bil caMOCITajaxXyBaHHs. 3analfOBaHHs HArPITHUM TUIOM.

25. Buam mxepena 3anamoBaHHs. llepion wmaykumii. Ilpouecu y roprouii
cymiu i yac nepioay Haykui. @akropu, M0 BIUIMBAIOTh HA NEPIO IHYKIL.

26. 3anamoBaHHS TOPIOYUX CYMIIIeH EJICKTPUIHUMHU po3psaaMu. TermioBa
TEOpisi BUMYIICHOTO 3alallOBaHHS EIEKTPHYHUMHU PO3psiiaMu. BIUIMB MOTYXHOCTI
O3PSIy Ha IPOLIEC 3aATFOBAHHS.

27. 3anantoBaHHs TOPIOYUX CyMilIel (PPUKLIIHHUMU ICKpaMHU.

28. Kinetnmune ropinHg ra3iB. [IIBUAKICTE TOMmMpeHHS (QPOHTY IOIyM 'S,
XapakTepucTHKa (QPOHTY TOJyM'ss Ta OCHOBHI (pakTOpH, IO BIUIMBAIOTH Ha
MIBUAKICTH MOMIMPEHHS TOPIHHS.

29. Buau kiHeTHYHOTO TOpiHHA ra3iB. Jlednarpauiiine ropiHHs rasis, IpoLecH,
o BinOyBarOThCs Y PpoHTI moaym’s. TemmoBa Ta audy3iiftHa TEOpii MOIIUPEHHS
KIHETHYHOTO TOPIHHS.

30. Ilepexin nednarpamiiHoro TOpiHHSA 10 JAeTOoHali. BuOyx, po3paxyHok
TUCKY BHOYXY. [IpakTuHe 3Ha4eHHSI MAKCUMAIbHOT'O TUCKY BUOYXY.

31. Konnentpariitai mexi nommpenas moayM'st a3z (KMIIIT). dakropu, 1o
BIuMBaroTh Ha KMIIIL

32. [IpakTuyHe 3HAYEHHSI KOHLEHTPAIIHHIX MEX PO3MOBCIOKEHHS MOTyM s,
Meroauka po3paxynky KMIIIL

33. Hacwuena mapa Ta i BaacTMBOCTL. THCK HacW4YeHOi Tmmapwu, Ti
XapakTepucThUKa Ta HeOe3neka. Po3paxyHok (hakTHUHOT KOHUEHTpallii HacHU4YeHOT
Hapy PilMHYU 32 JIaHO1 TEMIIEPaTypH.

34. BumapoByBaHHSI PIIMH Y BIIKpUTHH Ta 3akpuTuii mpoctip. daktopwu, 1110
BIUIMBAIOTh Ha IIBUJKICTh BUNApOBYBaHHS. OCHOBHI MapamMeTpu, 10 BU3HAYAIOThH
MOKEKHY HEOE3NEeKY PIIMH Y BIIKPUTOMY Ta 3aKPUTOMY ITPOCTOPL.

35. Temneparypsi Mexi nommpenHs noaym's pinud (TMIII). 3B8's:30x KMIIIT
ta TMIIIL. Meroau BusHauenns TMIIIL

36. dakTopu, 10 BIUIMBAIOTh Ha TEMIIEPATypHI MEXI MOIIMPEHHS MOIyM's.
[Ipaktrune 3HauenHs TMIIIL

37. Temneparypa cnanaxy piguH. MeToau po3paxyHKOBOIO Ta JOCIIIHOTO
BU3HAYEHHS TeMIepaTypu crauaxy. BIIMIHHICTH TeMIeparypu cranaxy Bif
TeMIieparypu 3aiiManHs. [ [pakTiaHe 3HaYSHHS TEMIIEpaTypH CTajaxy.

38. MexaHi3M MOLIMPEHHS MOJYM'sl O MOBEPXHI roprouux pinuH. Dakropw,
110 BIUTMBAIOTh HA MIBUJIKICTh MOIIUPEHHS TOPIHHS.

39. Tlpomecu, MmO MPOTIKAIOTh MPHU CTAJOMY TOpiHHI pinuH. Posmomain
TEMIIEpaTyp MEPIIOTo 1 IPYroro poay.



40. BuzHaueHHs1 CTyIeHs HeOE3MeKH rOpIOYMX PIIMH 3a JaHUX YMOB: poOodi
TEMIIepaTypH i Jac X 30epiranHs, mepepoOKu Ta TPAHCIIOPTYBAHHS.

41. Topinnst TBepaux roproumx wmarepianis (TIT'M). Knacudikamis, TTM
nepuioro Ta Apyroro pony. ®akropu, 1m0 BIUIMBAIOTH HA MIBUIKICTH MOIIMPEHHS
noryM'st 1o moBepxHi TT'M.

42. OcoOnaMBOCTI TOPIHHA LETIONIO3HUX MatepiamB. JIBi (a3u ropiHHs
JIepeBUHU Ha TIokex1. [Iporiec mepeByriieHHs .

43. Cyrtuicts mpouecy TimHHS. OcoOmuBocTi TiiHHA. [lepexin TiiHHA B
MOJTyM'sSTHE TOPIHHS.

44. OcobmBocTi ropiHHS MeTamB. Kmacudikariiss MeTamiB, SBHINA 1 IPOIIECH,
1110 CYIPOBOJIKYIOTh TOPIHHS METAIIB.

45. TlommepHi Martepianu, kiacudikailis, noxxexHa Hedesneka. OcoOIMBOCTI
TOPIHHS TEPMOIUIACTIB Ta TEPMOPEAKTUBHUX ITOIIMEPIB.

46. IIun sx gucnepcHa cuctema. Knacudikaris mwty. BrmactuBocTi numy, 1mo
BU3HAYAIOTh MOTO MOKEKOBUOYXOHEOE3TIEKY.

47. I'opinnHs nuity. BigMIHHICTE TOpIHHS nuity B OCUIOMY Ta 3aBUCJIOMY CTaHi.

48. Enementn Teopii KIHETUYHOTO TOPIHHS MHJIOMOBITPSIHUX CHUCTEM.
BinMiHHICTh TOPIHHS TJIOTIOBITPSIHUX CHUCTEM B KIHETUYHOTO TOPIHHSA Ta3iB.
dakTopH, IO BIUTMBAIOTH HA BUOYXOHEOE3TIEKY MTUITY.

49. OuiHka NoXXexX0BHOyXoHeOe3Mekn peduoBHH Ta MatepianiB. [lapamerpu
MOKEXKHOT HEOE3MEeKH pPEYOBHMH. YMOBH 3amoOIraHHS 3alajiOBaHHIO TOPIOYHUX
PEYOBHH B YMOBaX TEXHOJIOTTYHHX MPOIIECIB.

50. Tlomstrs mpo mnoxexy. Knacudikamis, ¢a3sm po3BUTKY Ta CTHCIA
XapaKTepUCTHKA MPOLECIB 3a pa3aMH PO3BUTKY IMOKEKI.

51. 3aranpHi Ta OKpeMi SBHUIIA Ha TIOKEXK], 1X CTHCIA XapaKTepUCTUKa. 30HU Ha
MOKEXKI, X XapaKTepuCTHUKa, Mexi 30H. [lapameTpu moxexi.

52. OcoOmmuBocCTi poO3BUTKY mnoxkexi kimacy A. ITloxkexi Ha BigKpuTOMY
IPOCTOPii B OTOPOKEHHI, BITMIHHI 0COOJIMBOCTIL.

53. Oco6aMBOCTI PO3BUTKY TOXKEXK1 Kinacy B. SIBuina cmiHOBaHHS Ta BUKHIY
PIIMH NPU TOPIHHI pe3epByapiB, IPUUUHHU, YMOBH Ta 3aX0JIH IONIEPEI>KECHHS.

54. YMOBM BUHUKHEHHS TMOXeX Kiacy B. Monenb po3BUTKY MOXKEXl B
pe3epByapHOMY MapKy.

55. OcobmuBocTi po3BUTKY Toxkexl kimacy C. Hebe3neuni pakTopu moxkexi.
Mertonvka BU3HaYeHHs 0e3MeuHO1 BicTaHl Bix (akena ¢poHTaHa, 1110 TOPUTb.

56. Oco0OiMBOCTI pO3BUTKY MOXEXl B oropojxeHHl [lonsatrs npo
TeMIIEpaTypHUN PEKUM IMOKEXK, OCHOBHI MOEJIL.

57. larerpambHa MOJENIb TEMIEPATYPHOTO PEXKUMY TMOKEKI B OTOPOXKI
@dakTopu, MO BIUIMBAIOTh HAa TEMIIEPATypy TMOXEXKI B OTOpOKeHHI. Metonuka
BU3HAYEHHS TEMIIEPATYpPH MOKEXK1 32 HOMOT'PaMOIO.

58. 'a3000MiH Ha TOKEX1, OCHOBHI 3aKOHOMIPHOCTI. [I[punHN BUHUKHEHHS
ra3000MiHy MPU TTOKEXK] B OTOPOHKCHHI.

59. lloHATTS NpO HEWTpanbHy 30HY. DakTOpH, IO BILUIMBAIOTh HA BUCOTY
HelTpanbHOi 30HU. [10kex1, 1110 peryorThCs ra3000MIHOM 1 OKEKHOK HABAHTArOk0.

60. OcHOBH TEIUIOBOI TeOpii MpuUMMHEHHs TopiHHA. Temmeparypa moracaHHs,
KPUTHYHI ITapaMeTpH POIIeCy TOPIiHHS.



61. BorseracHi 3aco0u. 3arajpbHi BHMOIM JO BOTHEracHuUX 3acoOis,
Kiacuikailisi Ta OCHOBH BUOOPY BOTHETaCHOT0 3aC00Yy.

62. OCHOBHI ITapaMeTPH MOKEKOTACIHHS, TX B3aEMO3B’ I30K.

63. IlpunuHeHHS TOPIHHS METOJOM OXOJIOJKCHHS. YMOBH, MPOIECH, IIO
CYNPOBOJIKYIOTh MPUMMHEHHS TopiHHA. OXO0J0KyI04i BOTHETACHI PEUOBUHH Ta X
CTHCJIa XapaKTePUCTUKA.

64. IIpunuHeHHs TOPIHHS 3 BUKOPUCTAaHHAM BOJHU. MeXaHi3M Ta MPOIIECH, 110
NPU3BOJSITH JO TNPUIMHEHHS TOpiHHA. MeToau MiABUILEHHS €(QEKTUBHOCTI
BUKOPHCTAHHS BOJIH STK BOTHETACHOT 0 3aC00Y.

65. IlpunuHeHHS TOPIHHSA METOJOM BoJmi. BorHeracHi pedyoBWHH, IO
13OJIIOIOTb.

66. Ilpouecu, sAki BIIOYBalOTHCS MpPU MPUIMHEHHI TOPIHHS MOBITPSHO -
MEXaHIYHUMU TTiHaMu. BiacTHBOCTI BOTHEracHUX IiH.

67. MexaHi3BM TPUNUHEHHS TOPIHHS I1HEPTHUMH ra3amu. [loka3Huk
e(peKTUBHOCTI BOTHEracHO1 Jii pI3HUX (hJIerMaTu3aropis.

68. MexaH3M MpPUIIMHEHHS TOPIHHA BOTHETaCHUMHU pPEYOBHHAMH, UIO
PO3PITKYIOTh. 3amoOiraHHs BUHUKHEHHIO TOPIHHS (rierMaTh3alli€lo, METOIUKa
po3paxyHKy GhIerMaTu3yrvoi KOHIIEHTpAITii.

69. InridipyBanns ropiHHs. [IpuHUIMN NpUNHUHEHHS TOPIHHS IHTIOITOpaMu 3a
TEIJIOBOIO TEOPIEI0 MPUIIMHEHHS TOPIHHS Ta TEOpil JIAHIIOTOBUX peakiiid. Bunn
IHTIOIPYIOYMX BOTHETaCHUX PEYOBHH.

70. BorHeracHi MOPOIIKM Ta iX BHUAM Ta XapaKTepUCTUKa. MexaHi3BM
NPUIAHEHHS TOPIHHS BOTHETAaCHUMH  TTOPOIIKAMHU.

IMosiTHKA BUKJIaJAHHS HABYAJILHOI IUCIHUILIIHA

1. AKTHBHA y4acTh 3700yBaua B 00rOBOPEHH1 HABYAILHUX MMUTaHb, MOTIEPETHS
MiITOTOBKA [0 TPAKTHYHHX Ta JabOpaTOpHUX 3aHITh 34 PEKOMEHI0BAaHOIO
JITEpaTypoIo, SIKICHE 1 CBO€YAaCHE BUKOHAHHS 3aB/1aHb.

2. CymJliHHE JOTpUMaHHS PO3KJIaAy 3aHATh 3 HABYAIBLHOI JAUCUUIUIHU
(3moOyBayl BUIIOi OCBITH, $IKI 3almiBHWIMCA HA 3aHATTSA, JO 3aHATTS HE
JOMYCKaIOThC ).

3. KopuctyBanHsa MOOUIbHUMHU MPUCTPOSIMU T Yac 3aHATTS JO3BOJIAETHCS
TUIbKU 3 J03BOJIY BUKJIa[1aya 3 HaBYaIbHOI METOIO.

4. 3100yBay BMILOI OCBITU JOTPUMYETHCS MOJITUKH JOOPOUYECHOCTI M Yac
BUKOHAHHS CaMOCTIHHOT a00 HAUBITYaTbHOT pOOOTH, HE JOYCKAIOUH IJIariaTy.

5. Y pa3i BiACYTHOCTI Ha 1abopaTopHiid poOOTI 3 MOBAKHUX MPUUYUH TEPMIH i1
BIINPALIIOBaHHs MICs NMOBEpTaHHA B yuOoBuil mpouec — 10 QHIB; HECBOEYACHOTO
BUKOHAHHS MTOCTABJICHOTO HAUBITYaAIbHOTO 3aB/IaHHS MOTPEOye MOTO J10/1aTKOBOTO
3aXHUCTY 3 OTPUMAHHSM OIIHKH BIiAIIOBIAHO JO MPOSIBICHOT 00I3HAHOCTI II0JI0 X0y
PO3paxyHKIB Ta BIANIOBIIHOTO TEOPETUYHOTO MaTepiay.

6. 3100yBau BHUIIOI OCBITM Ma€ IMpPaBO JIBHATUCS MPO CBOK KUIBKICTh
HAKOTIMYCHUX OalliB y BUKJIaJa4a HABYAIbHOI JUCIUIUTIHA Ta BECTH BJIACHUMN OOJIIK
ux OaJis.



PEKOMEHOBAHI JKEPEJIA IH® OPMAILIIL

Jlireparypa

1. Tapaxuo O.B., Tperybos M. I'., XKepuoxmboB K. B., Kosperin B. B.
OcHoBHi nonoxeHHs: npouecy ropinasa. X.: HYI3 Vkpaian, 2020. 408 c. URL:
http://repositsc.nuczu.edu.ua/handle/123456789/11382.

2. Tapaxno O.B., XKepuoxnbos K.B., Tpery6os JI.I'. Meroauuni pekomenaaiii
1o xkypcy «Teopist po3Butky Ta mpununeHHs ropinas». X.: HYL3 VYkpainu, 2013.
222 c. URL: http://repositsc.nuczu.edu.ua/handle/123456789/3238.

3. Tapaxno O.B., XepnoxiaboB K.B., Tperyoos /I.I'. Ta 1. Teopist po3BUTKY Ta
npunuHeHHa ropiHHA. IIpaktukym. X.: HYL3 Vkpainum, 2010. 822 c. URL:
http://repositsc.nuczu.edu.ua/handle/123456789/3231.

4. Tperyoos JI.I'. Ta 1. Teopis po3BUTKY Ta IPUMUHEHHS TOPIHHSI: POOOUHIA
sommrt. Y. 1. XapxkiB: HYI[3 Vkpainu, 2022. 80 c.

5. Tperybos JI.I'. Ta 1. Teopis po3BUTKY Ta NPUINMHEHHS TOPIHHA: poOoUnid
soumT. Y. 2. Xapki: HYI[3 Vkpainu, 2022. 56 c.

6. OcsitHpo-mipodeciitna mporpama  «llokexoraciHHs Ta  aBapiiHO-
pATYBalIbHI po0OTH», cremanbHICTh 261 — [lokexxkHa Oe3mneka, raimy3b 3HaHb 26 —
[MuButbHa  Oe3meka.  XapkiB: HVYI[3  Vkpaimm, 2023. 34 c¢. URL:
https://nuczu.edu.ua/images/topmenu/osvitnya_diyalnisti/osvitni_programi/2023/261

PGARR_bak23.pdf.

7. ICTY 8828:2019. Iloxexna Oesmeka. 3aranpHi mnojoxkenns. K.: JIII
«YxpH/IHLD, 2020. 87 C. URL:
https://zakon.isu.net.ua/sites/default/files/normdocs/dstu_8828 2019.pdf.

8. ICTY 8829:2019. TloxexxoBHOYXOHEOE3MEUHICT, PEYOBHH 1 MaTepiaiib.
HomMmenkinatypa noka3HuKiB 1 MeTou iXHboTo Bu3HaueHHs. Knacudikaris. Kuis: 11
«YxpHJIHL, 2020. 78 C. URL.: https://www.alutal.com.ua/wp-
content/uploads/2021/02/dstu-8829-2019-1.pdf.

9. Cenunxin 1O.M., Tapaxno O.B., [epes'suko LI'., Tta mH. [oBigHUK
KepiBHMKa raciHHS  noxexi  K..  YHAII3, 2017. 195 c¢. URL:
http://repositsc.nuczu.edu.ua/handle/123456789/9477 .

10. Tpery6os .I'., Minceka H.B., I'anon 1O.K. Ta iH. ®BUKO-XIMIYHI OCHOBHU
PO3BUTKY Ta TacIHHS MOXeX roprounx pinuH. X.: HYII3 Ykpainu, 2023. 230 c¢. URL:
http://repositsc.nuczu.edu.ua/handle/123456789/19111.

11. apmanoB A.f., A6pamoB 10.0. 3axuct peyoBHMH 1 MarepiaiiB Bif
TEIUIOBOTO BIUIMBY TMOXKEXI 3a JOTIOMOTOI0 €KpaHiB 1 MOKpHTTIB. XapkiB: HYII3
Ykpainn, 2023. 280 c. URL: http://repositsc.nuczu.edu.ua/handle/123456789/19387.

12. Cuposuii B.B., Cenuuxia F0.M., Jlicask A.A., JlepeB ssuko .I. OcHoBH
TaKTHKHU TraciHHS MoKexk: HaBd. 1mocid. X.: HYILI3Y, 2015. 216 c.

13. Glassman 1., Yetter R.A., Glumac N.G. Combustion. 5th Edition. London:
Academic Press, 2014. 773 p.

14. McAllister S., Chen J.-Y. Fundamentals of Combustion Processes. New
York: University of California, Springer, 2014. 302 p.

15. llapmanoB A.S., Ps6oa I.b. Tepmommnamika 1 Teruonepenada y
UBUIbHIA Oe3mer: HaBuanmphuit mocionmk. XapkiB: HVYI3 VYkpainu: Micbka



http://repositsc.nuczu.edu.ua/handle/123456789/11382
http://repositsc.nuczu.edu.ua/handle/123456789/3238
http://repositsc.nuczu.edu.ua/handle/123456789/3231
https://nuczu.edu.ua/images/topmenu/osvitnya_diyalnisti/osvitni_programi/2023/261_PGARR_bak23.pdf
https://nuczu.edu.ua/images/topmenu/osvitnya_diyalnisti/osvitni_programi/2023/261_PGARR_bak23.pdf
https://zakon.isu.net.ua/sites/default/files/normdocs/dstu_8828_2019.pdf
https://www.alutal.com.ua/wp-content/uploads/2021/02/dstu-8829-2019-1.pdf
https://www.alutal.com.ua/wp-content/uploads/2021/02/dstu-8829-2019-1.pdf
http://repositsc.nuczu.edu.ua/handle/123456789/9477
http://repositsc.nuczu.edu.ua/handle/123456789/19111
http://repositsc.nuczu.edu.ua/handle/123456789/19387

npykapus, 2013. 380 c.

16. Meyer R., Kohler J., Homberg A. Explosives. Weinheim: VCH, 2016.
442p.

17. Kunkelmann J. Bewertung der Loschmittel Wasser und Wasser mit Zuséitzen
fiir den Feuerwehreinsatz, bei besonderer Berticksichtigung von Branden in ausgebauten
Dachgeschossen. Karlsruher: KIT, 2014. 130 p.

Indopmaniiini pecypcu
1. The Engineering ToolBox. Hydrocarbons — Autoignition Temperatures and Flash
Points. URL ::https://www.engineeringtoolbox.com/flash-point-autoignition-temperature-
kindling-hydrocarbons-alkane-alkene-d _1941.html.
2. Bineokypc 3 «Teopii po3BuTKy Ta mnpunuHeHHS ropiHHs». URL:
https://youtube.com/playlist?list=PL6ZCVPJI66loPiFNPJoBargd5d Ye38v7.

Po3pobnuku:

JlotieHT Kadenpu cnemiaibHOT XiMil -
Ta XIMIYHOI T€XHOJIOTI, K.T.H., JOLIEHT 7// k Hmutpo TPEI'YBOB

JlotieHT Kadenpu cnemianbHO1 XiMii
Ta XIMIYHOI TEXHOJIOTi, J.T.H., IOIIEHT (% Harans MIHCBKA


:https:/www.engineeringtoolbox.com/flash-point-autoignition-temperature-kindling-hydrocarbons-alkane-alkene-d_1941.html
:https:/www.engineeringtoolbox.com/flash-point-autoignition-temperature-kindling-hydrocarbons-alkane-alkene-d_1941.html
https://youtube.com/playlist?list=PL6ZCVPJl66loPiFNPJoBarqd5dYe38v7

