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3araabHa ingopMalis Npo AUCHUIIIHY

Anomauyis oucyuniinu

Hapuanbna auciuiuiina «Teopist po3BUTKY Ta MPUIIMHEHHS TOPIHHS MICTHUTh
PO3JIIM: OCHOBH IPOIECIB TOPIHHS, TMOXKEXHA HeOe3leKka peyoBHH Ta MaTepialiB,
(b13UKO-XIMIYHI OCHOBHM PO3BUTKY IIOXKEXK, 3aloOIraHHs Ta MPUIIMHEHHS IMPOIIECiB
ropiHHs. 3HaHHS OTPUMAHI MiJ Yac BUBYEHHS HABYAIBHOI AUCIUILUIIHU JT03BOJISIOTH
MaiiOyTHbOMY (haxiBIf0O PO3YMITH MPOILIECM BUHUKHEHHS Ta PO3BUTKY TOPIHHS,
IPUYUHU Ta YMOBU BHHUKHEHHS IMOXKEX Ha MPOMHCIOBUX 1 MOOYTOBUX 00’ €KTax,
MPUHITUITN 3MEHIIICHHS CTYIIEHS MOXKEXHOI Ta BUOYXOHEOE3eKH, 3aKOHOMIPHOCTI Ta
crioco0Ou mpolecy NPUIUHEHHS TOPIHHS.

Inghopmayin npo Haykoso-nedazociunoco npayieHuKa

Tpery6oB [Imutpo ['eopriiioBuy, AOIEHT Kadeapu crierli-
3aranpHa iHDOpMAaITis anpHOI XiMii Ta XiMiaHOi TexHoorii (CXXT) dakynbrery
onepatuBHO-pATYBaIbHUX cril (OPC), K.T.H., TOLIEHT

M. XapkiB, Byl UepHumieBcbka, 94, kabiner Nol52,
pobounii Homep Tenedony — 370-32-93, 067-70-43-403
E-mail cxxttregubov1970@nuczu.edu.ua

napaMeTpH MOXKEeKHOI HeOe3MeK peYOBHH Ta MaTeplaiB,
TI0YKEKOTaCIHHS P1IVH

IIMOOKE 3HAHHS JIAHOI Ta ITOB’S3aHOI 3 HEIO JUCIMILIIH,
BUKOPHUCTAHHS JIOMOMIYKHUX MEJAroriyHuX TEXHOJIOT1N
HaykoBa nisipHICTH 3a|myOJikaliis cTateil, Te3, HaTeHTIB, HOCIOHUKIB

OCBITHIM KOMIIOHEHTOM

KoHnrakTHa iHpOpMAaILis

HayxkoBi iHTEepecu

[Tpodeciitai 3m10HOCTI

Mincbka Harans BikropiBHa, noueHT kadgeapu CXXT
dakynpretry OPC, 1.T.H., TOUEHT

M. XapkiB, ByJ. baBapceka, 7, kapenpa CXXT, kabiner
Ne205, pobounit Homep Tenedony — 370-32-93.

E-mail natalyadeyneko@gmail.com

HayxkoBi iHTEepecu CTPYKTYpPOBaHI ra30aHaJli3aTOPU HA OCHOBI TOHKUX TTIBOK
npodeciiiHe 3HaHHS J1aHOi 1 TIOB’SI3aHOI 3 HEHO JUCIIUTLITIH,
BUKOPHUCTAHHS MEPEIOBUX MEJaroriyHuX TeXHOJIOT1H
HaykoBa nisipHICTH 3a|myOJikallis ctareil, Te3, IaTeHTiB, TOCIOHUKIB

OCBITHIM KOMIIOHEHTOM

3aranpHa iHMOpMAaILis

KonrakTHa iHpOpMAaIiis

[Tpodeciitai 3m10HOCTI

Yac ma micye npoeedennsi 3auamvb 3 OUCYUNTIHU. AYIAUTOPHI 3aHATTA 3
JTUCIATUTIHU MIPOBOIATHCS 3T1JIHO 3aTBEPIHKECHOTO PO3KIIaTy
(http://rozklad.nuczu.edu.ua/timeTable/group). JlabopaTtopHi 3aHATTSI MPOBOASTHCS B
aymutopisix Ne 102b ta 104b, 1524. Koncynbramii 3 HaBYaidbHOI JUCIMILIIHA
MPOBOJISATHCS TPOTATOM ceMmecTpy: momnoHeauika 3 15.30 mo 17.00 B aymuTopisx
Nel02b, 152Y. JlucraHmiifHi 3aHATTS MPOBOASTRCS y cepemoBuili Z00OM 3a
NOCUJIaHHSM BHKJIa/aya 3TiIHO po3Kiaay. Y pasi JoJaTKOBOi MOTpedH 3100yBaya y
KOHCYJIBTAIII1, 9ac MOTOHKYETHCS 3 BUKIIAIa9YEM.

Mema eusuenns oucyuniainu: GopmyBaHHS y MalOyTHIX (axiBIiB HayKOBUX
VSIBJICHb IIOJI0 MPUYUH SKI MOXYTh MPU3BECTH A0 BUHUKHEHHS TOPIHHS, MiIXOIIB



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

OLIIHIOBaHHS TMOXEKOBUOYXOHEOE3NMEUHNX BJIACTUBOCTEH pI3HUX pPEYOBHH Ta
MaTepiaiB, OCHOB BHHUKHEHHS, PO3BUTKY IMOXKEXKI SK HAI3BHYAWHOI CHTYyaIlii,
MEXaHi3My TMPUITMHEHHS ropiHHSA. BUBUEHHS AUCHUIUIIHK 0a3yeThCs Ha OMaHyBaHHI
3HaHb TIOMEPEAHIX HaBYaJIbHUX KypciB: Ximis, ¢i3uMKa, BHINA MaTeMaTHKa,
TepMOJIMHaMIKa Ta Teruionepeaada. OTpuMaHi 3HaHHS 3HAJO0JSATHCS MPU BUBYCHHI
HACTYITHUX HaBYAJIBHUX KYpCiB: MOXKEKHA Oe3leKka eNeKTPOYCTaHOBOK, CTiHKIiCTh
OyaiBeNb Ta COPY/I MPH MOXKEXKi, ABTOMATHYHI CHCTEMH MPOTUTIOKEIKHOTO 3aXUCTY,
MOKeXHa TaKTUKa, MPOTUIIOKEKHA Ta aBapidiHO-pATYBallbHA TEXHIKA, OpraHizaiis
aBapiHO-PATYBAIBHUX POOIT, BUKOHAHHS Ta 3aXUCT KBaJi(iKamiitHOi poOOoTH.

Onuc HaBYAJIBHOI AUCHUILTIHA

HaiiMeHyBaHHSI IOKA3HUKIB Dopma 3100yTTH OCBIiTH
OYHa (JICHHA, BeqipHﬂ)lsaqua (mucTaHIIiiHA)

Cratyc AMCHUIIIHA 000B’s13K0Ba npodeciiina
HaBuajabHuii pik 2023-2024 2023-2024
CemecTpu 4-ii 5-it 4-n | 5t
O0cAr TMCHUITIHAS
- B kpeautax €CKTC 4 2,5 4 2,5
- 3arajibHa K1JIbKICTb T'OANH 120 75 120 75
- KIJTBKICTh MOJTYJIIB 2 2 2 2
Po3noaiy1 yacy 3a HaB4YAJILHUM IJIAHOM (B IOJIMHAX):
- JTEKIIT 22 16 4 2
- IPAKTHYHI 3aHATTS 22 10 2 2
- CCMIHAPCBK1 3aHATTA - - - -
- 1a0OpaTOPHI 3aHSTTS 16 10 2 2
- KypCOBHI ITPOEKT (poboTa) - - - -
- 1HIII1 BUJU 3aHATH - - - -
- camocCTiliHa poboTa 60 39 112 69
- IHIUBIyabHI 3aB]. (HAayK.-JIOCIL.) - - - -

DopMa MiAICYMKOBOI0 KOHTPOJIIO:

(mudepenmiitanii 3amiK; ek3amen; | aud. 3a’mik| ex3aMmeH |aud. 3amiK| eK3aMeH

KypcoBa poboTa (IpOeKT))

llepedymosu ons eusuents OUCyuniinu

[lepenik AMCHMILIIH, SIKI MalOTh OyTHM BHUBYEHI paHille, Ta paHile 3100yTHX
pe3yNnbTaTiB HaBYaHHS: (Pi3uKa, XiMisl, BUILA MaTEMaTUKA, TEPMOJUHAMIKA 1 TEIUIO-
nepenaya; [IPH 03 — «AHanizyBatu 1 IporHo3yBaTH CYCHIJIbHI SIBHILA M MPOIECH,
3HaTH HOPMATHUBHO TPaBOBI 3acaju 3a0e3MEUYEHHsI TMOXKEKHOI Oe3MeKu, MUTAHHS
MIPaBOBOTO PETYJIIOBaHHS 3a0€3MEUEHHS MOXKEKHOI O€3MeKH 00'€KTIB 1 TEPUTOPIN»,
[IPH 04 — «IlosicHioBaTH MpolleCH BIUIMBY HEOE3MEYHUX UYMHHHUKIB TMOXKEXK1 Ha
HABKOJIMILIHE CEPEIOBUILE; 3aCTOCOBYBATH TEOPil 3aXUCTY JIOJUHH, MaTeplalbHHUX
IIHHOCTEH 1 TOBKULIS BiJ BIUIMBY HEOE3MEYHUX YMHHUKIB MOXKEXK1, 3HAHHS MaTema-
TUYHUX Ta MPUPOJHUYHNX HAYK y chepi npodeciitnoi misuibHOCTI», [IPH 05 — «3HaTn
BJIACTUBOCTI TOPIOYHMX PEUOBMH 1 MarepiajiB, MEXaHi3M BHUHUKHEHHS TPOIECIB
TOpiHHA 1 BUOYXY; pO3paXxOBYBAaTH MapaMeTPH MOKEKOBUOYXOHEOE3MEKN PEUOBUH 1
MaTepiaiiB Ta OLIHIOBATA OCOOJIMBOCTI X MOBEIIHKH B YMOBAX TMOXKEK1D».



Pe3yjibTaTH HABYAHHA Ta KOMIETEHTHOCTI 3 TMCHMILTIHA

BinmoBigno mo ocBiTHbOI mnporpamu «lloxkexHa Oe3nekay, BUBUYCHHS
HaBYAJILHOI JUCLMILIIHU IIOBUHHO 3a0€3IIEUNTH

- TOCATHEHHS 3700yBauaMy BUIIOI OCBITH TaKUX Pe3yJIbTaTiB HABUAHHS:

[Tporpamui pe3ynbTaTi HaBYaHHS ITPH

[TosicHIOBaTH TIPOLIECH BIUIMBY HEOE3MEUHNX YHHHHUKIB TI0KEKI Ha HABKOJIUIITHE ITPHOA4.
CEPEeIOBHIIIC; 3aCTOCOBYBATH TEOPIl 3aXKCTY JIIOIUMHU, MaTePIaIbHUX IIIHHOCTEH 1
JOBK1JUIS B1JT BIUITMBY HEOE3MEUHUX YMHHUKIB MMOXKEXK1, 3HAHHS MaTeMaTUYHUX Ta
OPUPOJHUYMX HAYK Y cdepi npodeciiiHol TisTbHOCTI.

3HaTH BIACTHBOCTI TOPIOYHMX PEYOBHH 1 MaTepialliB, MEXaHi3M BUHUKHEHHS [TPHOS.
IPOIIeCiB TOPiHHA 1 BUOYXY; PO3paXOBYBATH MapaMETPH MOKEKOBUOYXOHEOE3MEKN
PEYOBHH 1 MaTepialliB Ta OIIHIOBATH OCOOIMBOCTI X MOBEIIHKH B YMOBAX IMOXKEXKI.

JlucuumiinapHi pe3ylbTaTH HaBYaHHS abpesiarypa

3HaTH MEXaHi3MH, YMOBH, IapaMETpU MPOIECIB BUHUKHEHHS, PO3BUTKY Ta
MIPUITMHCHHS TOPIHHS PEYOBUH Ta MaTepiajiB B ra30Moai0HOMY, PiIKOMY, TBEPIOMY|
Ta MAJIONOIIOHOMY CTaH1 Ta BMITH IPOBOJMTH BiATIOBIHI PO3PaXyHKH

- opMyBaHHA y 3100yBayiB BUII[01 OCBITH HACTYITHUX KOMIIETEHTHOCTEM !

3aranpH1 Ta TpodeciiiHi NporpaMHi KOMIETEHTHOCTI 3K, IIK
3aTHICTB ONEPYBaTH TEPMiHAMH Ta BU3HAUCHHSIMHU MOHATH CTOCOBHO MOXKEXKHOT I1K12.
Oe3nexu, napamMeTpiB HeOE3MEUHNX YMHHUKIB MOMKEXKI.
31aTHICTh 10 3aCTOCOBYBAHHSI TEH/ICHIIIN PO3BUTKY TEXHIKH 1 TEXHOJOTI] 3aXUCTY JIFOU- [1K13.

HH, MaTepiajibHUX IIHHOCTEH 1 JOBKLULIA BiJl BIUIUBY HEOE3MEUHUX YHHHHUKIB ITOXKEXKI Ta
00rpyHTOBaHHI BUOIp cHCTeM 3a0e3MeuyBaHHs IOXKEKHOI OE3MEKH Ta 3aXUCTY JTOBKIJLISL.

3aTHICTh ONIEPYBATH XapaKTEPUCTUKAMHU TOPIOYMX PEYOBUH Ta MaTepialis, [1K14.
PO3YMITH MEXaHi3M MPOIIeCiB rOpiHHA 1 BUOYXY, 00CTaBUHHU, JIii Ta MPOIIECH, IO
CIIPUYUHSIOTh BUHUKHCHHIO MTOXKEXKI Ta 11 pO3BUTKY.

OuikyBaHi KOMIETEHTHOCTI 3 TUCIUILIIHU abpesiaTypa

3/1aTHICTh PO3YMITH OCHOBHI ITapaMeTpH MOKEXKHOI HeOe3MeKr PEeYOBHH, MTOCIIII0B-
HICTh PO3BUTKY MOKE€XI, BIATIOBITHICTh 3aC001B 3aM00IraHHs i IPUMMHEHHS MOXKEXI.

IIporpama HaBYAJBHOI AW CIUILTIHA
TeMH HABYAJILHOI AMCHUILTIHT:
MOAVYJIb 1. OcHoBHM nipoueciB ropiHHA
Tema 1.1. 3arayibHi BiIOMOCTI TIPO TIPOLIECHU TOPIHHS
["opiHHS SIK OCHOBHUI TIPOIIEC i/l Yac MOXKeXK1. 3HAYEHHS 3aKOHIB BUHUKHEHHS 1
PO3BUTKY TOpIHHS B CHpaBl 3a0e3MeueHHs HUBUIBHOTO 3aXHCTYy Ta MOXKEKOBUOY-
x00e3MneKu TexHooruHuX nportieciB. Kinacudikaiiis Ta 0coOIMBOCTI MPOIECIB TOPIHHS:
KiHeTH4YHe 1 audysiifHe, TOMOT€HHE 1 TeTepOTeHHE, JaMiHapHe 1 TypOyJeHTHe,
nednarpamiitne 1 AetoHarliiiHe ropiHHsA. CKIaZaHHS CTEXIOMETPUYHUX PIBHSHB
IpOIeCy TOPiHHA PEYOBHH Yy MOBITpi. OCHOBHI TeOpii, IO MOSCHIOITH MPOTIKAHHS
npoliecy TopiHHA (MepeKicHa, JIaHLIOTOBa, TEIjioBa). bynoBa moiaym’s, mporecu B
PI3HUX 30Hax NoJiym’si. TeMmnepaTypHUil pexxuM moIyMm’sl.
Tema 1.2. MarepianbHuil Ta eHEpreTUYHUN OanaHc IpoLecy ropiHHS
Oco06nmuBOCTI po3paxyHKy O0O0’€My TOBITPS IJIi TOBHOTO 3TOPSHHS 1HJIWBI-
OyallbHUX Ta CKIagHuX pedoBuH. KoedimienT Hammumky mnoBitpsa. I[IpogykTu
ropinss, ix kmacudikamis, auMm. HeOesmeka numy, ¢GopMyBaHHS HaJI3BUYANHOT



CUTYyalii Ha moxexi. Po3paxyHok 00’ eMy 1 CKJIaay IPOAYKTIB TOPIHHS.

Tema 1.3. Enepretuunuii 6anaHc mporecy ropiHHs

TernnoBi edexTu peakilii TOpiHHA, CHEPTETHUUYHHMM OajlaHC MPOIECy TOPIHHS.
Temora 3ropaHHs, HM)KYa 1 BUINA TEIUIOTA 3rOpsHHS. TemmepaTypa TOpiHHS pe-
YOBHUH, BHUJIM, OCOOJIMBOCTI BU3HAUCHHS. PO3paxyHOK TEIUIOTH 3ropaHHS 1 Temrie-
paTypu rOpiHHS FOPIOYOro Marepiaity 1HIUBIIyaIbHOTO Ta CKJIAIHOTO CKIIAIY.

MOJYJIb 2. Ilo:xke:xxHa HeOe3NeKa pe4YOBHH Ta MaTepiaJiB

Tema 2.1. T'oproui cucremu. KoHreHTpariitHi Mexi MOMUPEHHS MTOTyM sl

YMOBH BUHUKHEHHS TOpiHHSA. OOnacTe 3aiiMaHHA KIHETHYHUX CyMIIICH.
['pannuni mapameTpu npoiiecy ropinHsa. KoHeHTpariitHi Mexi NOMUpPEHHS MOIyM s
(KMIIIT), ix 3HaueHHS IJs OIIIHKH CTYIEHIO TIOKEXHOT HeOe3neku (aKTHIHOI
KOHIIEHTpaIli roproyoi peyoBuHH y noBiTpi. 3anexxnicte KMIIII Big Bumy roprouoi
PEYOBHHH, TIOYATKOBOI TEMIIEPaTypH, THUCKY, MOTY>KHOCTI JDKEpena 3araiioBaHH,
BMICTY KHCHIO B OKHCITIOBAJILHOMY CE€pEIOBUIII, HAasIBHOCTI ¢uiermatuszaropis. Criocoou
PO3paxyHKOBOIO 1 eKcriepuMeHTaibHOTO Bu3HayeHHs: KMIIII.

Tema 2.2. CamocnianaxyBaHHS TOPIOYUX CHCTEM.

Bunu BuHMKHEHHS TOpiHHA. TerioBa Teopis camocnaiaxyBaHHs, rpadiyHe Ta
MaTeMaTUYHE B1IOOPaKEHHSI KPUTUYHUX YMOB, CIIBBIIHOIICHHS MIXK TETUIOBUIIJICH-
HSIM 1 TEIUIOB1IIa4Y€I0 B CUCTEMI, Tiepio iHAyKIii. Temmneparypa camocragaxyBaHHs;
dakTopH, 10 BIUIMBAIOTh Ha T..: MPUpOJIa TOPIOYOT PEUYOBUHU, CKJIAJ Ta YMOBHU Y
roprouiid cymimi. MiHimanbHa Ta crangaptHa T.. Po3paxyHkoBe Ta ekcrepuMeH-
TajgbHE BU3HAUYEHHS T, mapu 1 ra3iB y NOBITP1, HPAKTUYHE BUKOPHUCTAHHS.

Tema 2.3. Camo3aliMaHHs pEYOBHH Ta MaTeplajiB

Buaun camozaiimanHs — XxiMmiuHe, (I3UYHE, TEIJIOBE Ta MIKpPOOiOJIOTIUHE.
YMOBH, 10 OpU3BOJATH JO BHUHUKHEHHS caMoO3aiiMaHHs. 3arajibHli Ta BIJMITHI
OCOOJIMBOCTI TMPOIECIB camMocClajgaxyBaHHA 1 caMo3aliMaHHS. YMOBU TEILIOBOTO
camo3aiiMaHHs. Po3paxyHOK TemmepaTypu caMOHarpiBaHHS Ta TEPioay 1HIYKIIIi.
®dizuuHe camo3aiiMaHHs BYTULIS Ta POCIUHHUX MartepiaiiB. OCOOIMBOCTI XIMIYHOTO
caMoO3aiiMaHHs MPHU KOHTAKTI PEYOBHH 3 BOJIOIO, KUCHEM ITOBITPSI, Ta30I010HUMH,
PIAKMMH 1 TBEpAUMU OKUCHUKaMH. OcOOJMBOCTI caMoO3aiMaHHS KHUPIB 1 MaCTHIL,
BU3HAYCHHS CXUJILHOCTI )KUPIB Ta MACTUJI IO CaMO3aliMaHHs.

Tema 2.4. BumylieHe 3anaitoBaHHsI TOPIOUYUX CUCTEM.

3aranpHi 1 BIIMITHI OCOOJIMBOCTI MPOIIECIB CaMOCTIAJIaXyBaHHS 1 3aMaTIOBAHHS.
Bunu mxepen 3anamoBaHHsa. KpUTHYHI yMOBY BUMYILIEHOTO 3alallOBaHHs. TersoBa
TEOpisl 3amajifoBaHHS HArpiTuM TijgoMm. DakTopu, 110 BIUIMBAIOTH HA TeMIEpaTypy
3amajroBaHHs. TemmoBa Ta i0HHA Teopil 3amanrOBaHHS EJIEKTPUYHUM PO3PSIOM.
MiHiMallbHa €Hepris 3analdloBaHHs, (AKTOpH, IO il BU3HAYAIOTh. 3JIATHICTh
GPUKLIMHUX 1CKOP 0 MiANATIOBAHHS TOPIOYHUX CUCTEM, PO3PAXYHKOBE BU3HAUCHHS.
OriHKa KpUTUYHUX TTapaMeTpiB HKEPEN 3arairoBaHHs IS 3a0e3MmeueHHs MOXKekKO- 1
BUOYX00E3MEeYHUX YMOB TIpalli, BCTAHOBJICHHS MPUYUH 3arOPSHb.

Tema 2.5. ['opiHHS ra30-apoOMOBITPSHUX CyMIIIeH

Buau po3BUTKY KIHETMUHOTO TOpIHHS Ta30BUX cyMimieil. OCHOBH TEIIOBOT
Teopii momupeHHs noyym’si. @PoHT MoIyM’si, 30HU (HPOHTY MOJIYM s, TIPOLIECH, IO
BiIOyBaIOTbCS B TIATOTOBYIM 30HI Ta 30HI TroOpiHHA. HopmanpHa MIBUAKICTH
MONIUPEHHS MOIYM sl Ta (paKTOpH, 10 HA HET BIUIMBAIOTH: MOYATKOBA TEMIIEpaTypa,



TUCK, CKJIaJ CyMillll, BUJ TOPIOY0i pedoBUHU. BuOyX, BU3HAYEHHS] MaKCHMaJbHOTO
TUCKY mpH BUOYXy. [lepexia KiHeTUYHOTro AedarpaliiiHoro ropiHHs B J€TOHAIIIIO.

Tema 2.6. ['opinHs piiuH

BunapyBanHs piauH y BIAKpUTHM Ta 3akpuThil mpocTip. Hacuuena mapa, ii
BJIACTUBOCTI, 3aJICKHICTh THUCKY HACHYE€HOI TMapu BiJl TEMIIEpaTypu pPIAUHH,
po3paxyHKoOBe BH3HaueHHS. TemmepaTypHi Mexi mnommpeHHs mnoiaym’s (TMIIID),
CIIOCO0M pO3paxyHKOBOTro Ta fociigHoro BusHaueHHss TMIII, npaktuyne 3HaueHHS.

®i3uK0-XIMIYHI TPOIECH, IO MPOTIKAIOTh MiJ Yac 3amalioBaHHS pIiJIUH.
Temnepatypu crnanaxy 1 3aiiMaHHS PITUHHU, PO3PaXyHKOBI Ta EKCIEPUMEHTAIbHI
cnocobu ix Bu3HaueHHs. DakTopw, 110 BIJIMBAIOTH HAa TEMIEpaTypy Ccrajiaxy.
MexaHi3M TMOIMPEHHS TMOJyM’s MO TOBEpXHI pIAWHM, JiHIHHA MIBUIKICTD
nomupeHHs ropiaasa. GakTopwu, M0 BIUTMBAIOTH Ha IIBUIKICTh MOIIUPEHHS MOIYM 's1.

MexaHi3M BUTOpsIHHS piguH. Temao- i MacooOMiH Miff 4ac TOPIHHS PiAWHHU.
®dakTopu, 110 BILUIMBAIOTH HA MACOBY IIBUAKICTb BUTOPSHHS piauH. [IporpiB piqunu
BIUIMO MpU CTaNOMy TOpiHHI, pifnuu [-ro Ta II-ro pony, yTBOpeHHSI TOMOTEPMIYHOTO
niapy. SIBuiia CriiHIOBaHHS Ta BUKUAY II1J] 4ac TOPIHHA PIJUH B pe3epByapi.

Tema 2.7. ['opiHHS TBEpIUX PEUOBUH

Knacudikaris tBepaux roprounx matepianiB (TI'M) 3a XiMiYHUM CKJIaJIOM Ta
IpU HarpiBaHHi. 3arajibHI 3aKOHOMIPHOCTI BUHUKHEHHS TopiHHsS TI'M, moie
TEMIIepaTyp Ha TMOBEpPXHI Ta y Marepiani. MexaHI3M TMOIIMPEHHS TOPIHHS IO
noBepxHi TI'M, miHiliHa IIBHIKICTh, ()aKTOPHU, IO BIUIMBAIOTH: MPUPOAA TOPOYOI
PEUYOBHHM, BMICT HETOPIOYMX KOMIIOHEHTIB, IOYAaTKOBAa TEMIEpaTypa, OplEHTaLlls
3pa3ka y ImpocTopi, BOJOra, TeOMETPUYHI PO3MIPU 3pa3Ka, MIBUIKICTh BITPY TOLIO.
[TopiBHSIHHA MpPOLECIB TOPIHHA ra30noA10HUX, PIAKUX 1 TBEPAUX PEeYOBUH. ['OpiHHA
LETI0JI030BMICHUX MaTepianiB, moJjiiMepiB, metamB. CKiax OEepeBUHHU, TEPMIUYHE
PO3KJIaJJaHHs IPU HAarpiBaHHi. [ OMOreHHO-reTepOreHHUI PEeKUM FOPIHHS Ha MOXKEKI,
peakIii nepeByrieHHs. TaiHHS, 10T0 0COOIMBOCTI, 30HH, III0 YTBOPIOIOTHCS, IMEPEXiT
B TOMOT€HHE TOpiHHS, HeOe3neKka Ha mokexi. Kinacudikariis momiMepiB. 3aKOHOMIp-
HOCTI Ta OCOOJIMBOCTI TOPIHHS TEPMOIUJIACTIB Ta PEOIUIacTiB. MeToAu 3HUKEHHS
rOPIOYOCTI IU1acTMac. ['oprodi JIeTiodl Ta HeJIETIOY1 MeTalld, 0COOJIMBOCTI TOPIHHS.

Tema 2.8. ['opiHHS NMUTOMOBITPSIHUX CyMIIIIEH

BnactuBocti mwiny. MexaHi3M BUHUKHEHHS Ta TOMIUPEHHS TOPIHHSA TIO
MUJIONOBITPSHUX  cyMimax. (OcoOJMBOCTI TOPIHHS aepo30JII0 Ta aeporelto,
napaMeTpH, IO XapaKTepU3yIOTh MOXKEKHY HeOe3MeKy MUy B pi3HUX CTaHax.
Yunnuku, mo BumBaoTh Ha HWkHIO KMIIT nunonosiTpsiHoi cymimni. Crnocobu
PO3paxyHKy Ta eKCIiepUMEHTalbHOT0 Bu3HaueHHs! HMKHboi KMIIII ity B moBiTpi.

Tema 2.9. OuiHka roproyocTi peYOBUH 1 MaTepialiB

[ToHATTS TOPHOYOCTI Ta MOXKEKOBUOYXOHEOE3NMEKH PEYOBUH 1 MaTepialis,
HaWBaXIMBIIII TOKa3HUKU. Kracudikaiiss pedyoBHMH 1O Tpynax TrOpHYOCTI.
Po3paxyHKoBI criocoOu BU3HAUEHHS TPYIl ToptodocTi. CriocoOu OIiHKYA TOPIOYOCTI.

MOAYJIb 3. ®i3uko-XiMiuHi 0CHOBH PO3BUTKY MOMKEK

Tema 3.1. [Toxexa, 1i pO3BUTOK, apamMeTpu

BusnadueHHs mokesxi. 3arajibHi Ta OKpeMi SBHINA HA TMOXKEXK1. 30HU Ha MOXKEXi:
TOpiHHS, TETUIOBOTO BIUIMBY, 3aquMicHHs. [lapamerpu 1 mexi 30H. [lepioau Ta dazu
po3BUTKY Tokexi. HebOesmeuni daktopu moxexi. OCHOBHI MapaMeTpH TMOXKEXI.



®opmH PO3BUTKY MOXKEXKI Ta PO3PaXyHKOBI cxemH Iuiomn moxexi. Kmacudikaris
MOKEXK 32 YMOBAMH ra3000MiHY, BUIOM TOPHOYOi PEYOBUHH, 3MIHOIO TIIOIII TTOMKEXKI.
TernmomacooOMIH Ha MOXKEXK1, BIIKPHUTI MOXKEXK1 Ta MOXKEXK1 B OTOPOJIKEHHI.

3aranpHl 3aKOHOMIPHOCTI PO3BUTKY MOXKEX Ha BiAKpUTOMY IIpoctopi. Ocobu-
BOCTI PO3BHUTKY MOXEX1 Ki1acy A Ha BiipuToMy mpocTopi. Posmit ickop. IIBuaKiCTh
MOIIUPEHHS MOXKEX1 3aJeXHO Bia BITpY. OCOOIMBOCTI PO3BUTKY MOXKEX Kiacy B.
OcHOBHI MmapaMeTpu BHOYXYy MapOMOBITPSIHOI XMapu, TPOTUIIOBUN EKBIBAJICHT.
Monenb po3BUTKY MOXKEXK] B pe3epByapHOMY TapKy. OCOOIMBOCTI PO3BUTKY MOXKEK
kiacy C. 30Ha 3ara30BaHOCTI IIPH aBapifHOMY BUTOKY FOPIOYHUX ra3iB 13 TEXHOJIOTIY-
Horo obnagHanHs. [loxkexi razoBux (oHTaHiB, kiacudikaiis. Hebesneuni dakropu
nokex kinaciB B ta C. 30Ha TemioBoro BIIMBY, O€3MeYHI BiACTaHI.

Tema 3.2. TeroMacooOMiH MOXKEX1 y MPUMIIIICHH]

3aranbHi 3aKOHOMIPHOCTI Ta KPUTUYHHH Yac PO3BUTKY MOXKEX B OTOPOIKEHHI.
[Toxkexi, MO peryaorThCs MOKEKHOI HABAHTArol Ta BEHTWIAIIE. OcoOIUBOCTI
TeIUIonepeaadl Mpu MOXKeXax y HNPUMILIEHHSIX. TeMmIepaTypHUR pexuM IOXKEXI B
oropomkenti (TPIIO), ¢dakTopu, 1o BIUIMBAIOTH Ha TEMIIEpaTypy IMOXKEXKI B
oropopkeHHi. Mogeni, mo onucyioTs TPIIO, ocCHOBHI TOJIOKEHHS 1HTETPAIbHOT Ta
30HHOT Mozemi. [IpornosyBannss TPIIO 3anexHO BiJf yMOB MPOTIKAHHS MPOIIECY
TOPIHHS Ha MOXEX1, PO3PAXyHOK TEMIEPATYPH MOXKEK1 B TPUMIIIICHHI.

Mexani3mMu ra3000MiHy MOXKeX1 B mpuminieHHi. [lepenan Tucky B IpUMilIeHHI
1] 4ac MOXKEXKI1, WOro 3aJeKHICTh BIJ PI3HUX napameTpiB. IToHATTS HeHWTpasbHOI
30HU, 3MiHa BUCOTH ii pO3TalllyBaHHS 3aJ€XKHO BlJ YMOB razoo0Miny. Po3paxyHok Ta
CHI0COOU perytOBaHHS BUCOTH HEUTPATBbHOI 30HU Ha MOKEXKI.

MOJYJIb 4. 3ano6iranss Ta NpUIMHEHHS POLECiB TOPIHHA

Tema 4.1. TennoBa Teopiss IPUIUHEHHS TOPIHHSA

HasiBHICTh rpaHUYHUX MapaMeTPiB TOPIHHS 32 KOHLEHTPALIEI0 TOPIOYO0] pevo-
BUHU, OKHCHHKA Ta HETOPIOYHX T00ABOK y 30H1 ropinHs. [Ipupoma TemnoBuaiaeHHs 1
TerIoBiAaul npu audy3iiiHOMY ropiHHi. EneMeHTH TemioBoi Teopli MPUITMHEHHS
ropinss. B3aemMo3B’ 430k Temneparypu ropiHHs 3 TemrepaTyporo noracanss. Lnsxu
1 cmocoOM TPUMUHEHHS TOPIHHS HA TIOXKEXI1: 3HMKEHHS 1HTEHCHUBHOCTI TEIUIOBH-
JIJICHHS B 30H1 PeakIlii Ta MiIBUIICHHS IHTCHCUBHOCTI TEIUIOB1I/Iadi 13 30HH PEaKIIii.

Tema 4.2. Crioco6u Ta 3aco0u MPUMUHEHHS TTPOLIECIB TOPIHHS

OcHOBHI 3ac00M Ta crOCOOM TPUMUHEHHS TOPIHHS HAa TOXKEXi. BorHeracHi
pEe4OBHMHM, 3aranbHi BUMOru. Kiacudikaiisi BOrHEraCHUX PEYOBHH 3a JOMIHYIOUUM
BIUTMBOM Ha 30HY ropiHas. [I[puHIMmM BUOOpY Ta BUKOPUCTaHHS BOTHETACHOI PEYOBHHH
3aJIeKHO BiA Kiacy mokexi. OCHOBHI MapaMmeTpy TaciHHS MOXKEXi: KPUTUYHA Ta
ONTUMAaJIbHA THTEHCUBHICTH I10/1aul B 30HY F'OPiHHS, BUTpAaTa BOTHEraCHOI PEUOBUHH,
MOKa3HUK €(EeKTUBHOCTI TaciHHS, KOE(IIEHT BUKOPUCTAHHS BOTHEracHOro 3aco0y.
BorHneracHi pe4oBUHH, 10 OXOJOKYIOTh, MEXaHI3M iX JIii Ha 30HYy ropiHHs. Pi3UKo-
XIMIYHI BJIACTHUBOCTI BOJM SK BOTHETAaCHOi pedOoBMHHU. PO3paxyHOK TEOpPETUYHOI
BUTPATH BOJM JUIA TaciHHI moxkex. [TiaBumenHs eeKTHBHOCTI BUKOPHUCTAHHS BOJIH:
BBEJICHHS 3MOYYBayiB, 3TyIyBayiB, aHTUIIIPEHIB, 1HT101TOPIB. 1301101041 BOTHEracHi
pedoBHHH. By BorHeracHuX miH, criocoOu oTpumanHs. [liHoyTBOproBaui, 3arajibHi
BUMOTH. BIacTUBOCTI MOBITPSIHO-MEXaHIYHOT MiHU. MeXaHi3M MPUIMUHEHHS TOPIHHSA
3a YMOBHU il MOBITPSHO-MEXaHIYHOI MIHM HA 30HY TOPIHHS, MIAIIAPOBHI crociod



nojayl BOrHeracHuUX IiH. Po30aBieHHs Ta QuermaTu3amis TOPIOYMX CYMIIIEH.
BorneracHi pe4yoBuHHU, 10 po30aBisAt0Th. MeXaHi3M MPUIIMHEHHS TOPIHHA 3a
JIOTIOMOTOI0 HETOPIOYMX Ta3iB, MOKAa3HHUK iX BOrHETacHOI e()eKTHBHOCTI Ta HoOro mif-
BUIlICHHS. MiHiManbHa ¢iermMaTuzyroda KoHIEeHTpalis. Po3paxyHOK 1HTEHCHBHOCTI
nojayvi, TUTOMOT1 BUTPATH Ta Yacy TaCiHHS 3a JIOTIOMOT'0OK0 HETOPIOYHX Ta3iB. XiMIuHE
raJlbMyBaHHs peakilii TOpiHHSA SK CHOCi0 TPUIMHEHHS TOPIHHSA Ha TOXKEKI.
BorueracHi pe4yoBrHH, IO 1HTI0IPYIOTh: XJIaJOHHM, BOTHETACHI MOPOIIKH 3arajibHOTO
pU3HAYCHHS, aepO30JICyTBOPIOIOY1 CKIaau. MexaHi3M iX il miJl yac raciHHs MOKEX.
[lepeBaru Ta HemOMIKHU 1HTIOIpYIOUMX BOTHEracHUX peuoBrH. KombOiHOBaH1 3aco0u Ta
CIIOCOOM MPUITMHEHHS TOPIHHS, PUHITAIHA PO3POOKH, MPAKTUYHE BUKOPUCTAHHS.

Po3noginn aucuumiinm y roaumHax 3a ¢gopmamu oprasisamii 0CBiTHbOIO
npoiecy Ta BUAaMi HABYAJIbHUX 3aHSATh!
dopma 3100yTTA OCBiTH: (OUHA (JICHHA))

KinpkicTs ronus 3a popmamu HaBYaHHS

y TOMY YHCI1
Ha3su moay.JiiB i Tem YCBO-{JIEK 3aHATTS caMo- |[I0TOH.
ro |uii|cemina-| mpak |nabopa-| CTiliHa | KOHT-
pChKi | THuHI| TOpHI | pobOoTa| posb
4- ii cemecTp
MopayJb 1. OcHOBH npoueciB ropiHHs
Tema 1.1. 3araibpHi BIIOMOCTI PO MPOIECH TOPIHHS 10 | 2 - 2 2 2 2
Tema 1.2. MarepiaibHuii 6anaHc npoliecy ropiHHs 10 | 2 - 2 - 4 2
Tema 1.3. Eneprernunuii 6aiaHc mporiecy ropiHHs 10 | 2 - 2 - 2 4
[TincymkxoBa MoybHA poOOTa - - - - - - -
Pa3om 3a moayJiem 1 30 | 4 - 6 2 8 8
Mopayaisb 2. Ilo:ke:kHa HeOe3leKa pe4OBHH
Tema 2.1. 'oproui cucremu. KMIIIIT 10 | 2 - 2 2 2 2
Tema 2.2. CamocnianaxyBaHHsI TOPIOYHX CUCTEM 12 | 2 - 2 2 4 2
Tema 2.3. Camo3aiiMaHHs pEUOBHH Ta MaTepIaJliB 12 | 2 - 2 2 6 -
Tema 2.4. Bumy1ieHe 3anamoBaHHs roprouux cuctem | 8 | 2 - 2 - 4 -
Tema 2.5. ['opiHHs ra30-naponoBITpSHUX CyMIILIeH 12 | 2 - 2 2 2 4
Tema 2.6. I'opinHs pivH 16 | 2 - 2 2 6 4
Tema 2.7. 'opiHHS TBEPIUX PEYOBHH 10 | 2 - 2 2 4 -
Tema 2.8. 'opiHHS NUIONOBITPSIHUX CyMilIei 10 | 2 - 2 2 4 -
ITizcymkoBa MOyIbHA POOOTA - - - - - - -
Pa3om 3a moaysem 2 90 | 16 - 16 14 32 12
Pa3zom 120 | 22 - 22 16 40 20
5- il cemecTp
Mopayab 3. ®izuko-XiMidHi OCHOBH PO3BHTKY MOKeK
Tema 3.1. [Toxexa ii pO3BUTOK, TapaMeTpH 18 | 4 - 4 - 1 9
Tema 3.2. TerutoMaco0OMiH TIOXKEXK] y IPAMILIICHHI 18 | 4 - 2 2 4 6
[TizcymkoBa MoayspHa pobora - - - - - - -
Pa3om 3a moaysem 3 36 | 8 - 6 2 5 15
MopayJib 4. 3an00iraHssi Ta NPUIIMHEHHS POLECiB TOPiHHSA
Tema 4.1. TeruoBa Teopist IPUNMHEHHS TOPIHHSA 5 | - - - - 5 -
Tema 4.2. CiocoOu Ta 3ac00U NPUMHH. TOPIHHS 34 | 8 - 4 8 10 4
[TizcymkoBa MoayspHa pobora - - - - - - -
Pa3om 3a monyJiem 4 39 | 8 - 4 8 15 4
Pazom 75 |16 - 10 10 20 19




dopma 3100yTTA OCBiTH: (3a09HA (IMCTaHITIIHA))

KinpkicTh rout 3a popMamMu HaBYaHHS

y TOMY YHUCIT
Ha3sBu moxystis i Tem Yeho JIeK- __3aHATTa camo- | oTo4
o | bii | cemi-| mpak na6op'f1- cTifiHa | .
HapCh | THYHi | TOpHI |po0OTa | KOHT-
Ki pOJIb
4- i1 cemecTp
Moayab 1. OcHOBM npoueciB rOpiHHs
Tema 1.1. 3arampHi BimomocTi ripo niporiecu ropinast | 10 | 0,5 - 0,1 0,5 6,9 2
Tema 1.2. MarepiaibHuii 6ananc npoliecy ropiHHs 10 | 0,5 - 0,2 - 7,3 2
Tema 1.3. Eneprernunnii 6aanc nporiecy ropiHHs 10 | 1 - 0,2 - 6,8 4
ITincymkoBa MoaysibHa poOOTa - - - - - - -
Pazom 3a moaynem 1 30 2 - 0,5 0,5 19 8
Mopayaisb 2. Iloke:xkHa HeOe3leKa pe4OBHH
Tema 2.1. 'oproui cuctemu. KMIIII 10 | 0,4 - 0,2 0,2 7,2 2
Tema 2.2. CamocmanaxyBaHHS TOPIOYHX CUCTEM 12 | 0,2 - 0,2 0,3 9,3 2
Tema 2.3. Camo3aiiMaHHs pEUOBHH Ta MaTepialliB 12 | 0,2 - 0,2 - 11,6 -
Tema 2.4. BuMmyiieHe 3anamoBanss roprounx cucrem | 8 | 0,2 - 0,2 - 7,6 -
Tema 2.5. ['opiHHS ra30-TapONOBITPSHNX CYMIIIIeH 12 1 0,2 - 0,2 0,2 7,4 4
Tema 2.6. I 'opiHHs piauH 16 | 0,4 - 0,2 0,4 11 4
Tema 2.7. I'opiHHS TBEPAUX PEYOBHUH 10 | 0,2 - 0,1 0,2 9,5 -
Tema 2.8. 'opiHHSA NUIONOBITPSIHUX CyMIIIeH 10 | 0,2 - 0,2 0,2 9,4 -
[TincymkoBa MoysibHa poOOTa - - - - - - -
Pa3om 3a mojayJiem 2 90 2 - 15 15 73 12
Pazom 120 | 4 - 2 2 92 20
oS- il cemecTp
MoayJb 3. Pi3uK0-XiMi4YHi OCHOBH PO3BUTKY MOKEK
Tema 3.1. [Toxexa ii pO3BUTOK, TapaMeTpu 18 | 0,5 - 0,5 0,5 7,5 9
Tema 3.2. TenmoMacooOMiH OXKEXK1 y IPUMIITIIEHH] 18 | 05 - 0,5 0,5 10,5 6
[TincymkoBa MoaysbHa poOOTa - - - - - - -
Pa3om 3a monysem 3 36 | 1 - 1 1 18 15
MopayJib 4. 3an00iraHssi Ta NPUIIMHEHHS NPOLECIB TOPiHHSA
Tema 4.1. TeruioBa Teopist IPUNMHEHHS TOPIHHSA 5 5
Tema 4.2. CiocoOu Ta 3ac00U NPUIHH. TOPIHHS 34 |1 - 1 1 27 4
[TincymkoBa MoaysibHa poOOTa - - - - - - -
Pazom 3a moayJiem 4 39 | 1 - 1 1 32 4
Pazom 75 | 2 - 2 2 50 19

Temu ceMiHApPCHKUX 3aHATH

He nnanyetbcs.




TeMu NpakTHYHUX 3aHATH (IeHHA / 3204Ha (JOPMH HABYAHHS)

Ne KinbkicTh
Hasga temu
3/1 roJiuH (11/3)
1. PiBHSIHHS peakilii TOpiHHS PEUYOBHH Y MOBITPI. 2/0,1
2. Po3paxyHok 06’e€My HOBITpsI Ta MPOIYKTIB 3TOPSHHS P TOPIHHI 2/0,2
IH/IMBIAYaJIbHUX Ta CKIAJHUX PCYOBHUH.
3. Eneprernunuii 6ananc. Po3paxyHoK TEIIOTH 3ropaHHs Ta TEMIIEPaTypH 2/0,2
TOPIHHS PEYOBHUH 1 MaTEpiaiB.
4. Po3paxyHOK KOHIIEHTPAIIMHUX MEX MOITUPEHHS MOJIyM 5. 2/0,2
o. Po3paxyHok Temneparypu camocnajiaxyBaHHs PEYOBHH. 2/0,2
6. Po3paxyHOKk mapaMeTpiB camMo3aiiMaHHsI PEYOBHH 1 MaTepiaiB. 2/0,2
7. Bu3Hay. cnpoMOXHOCTI 10 MiANATIOBAHHS €IEKTPHUYHUX 1 PPUKLIHHUX ICKOP 2/0,2
8. Po3paxyHOK MaKCHMaJIbHOTO TUCKY IIPH BUOYXY. 2/0,2
9. Po3paxyHOK TemniepaTypHUX MEK IOIIMPEHHSI IOJIyM sl Ta TEMIIEPATYPH CHAIAXY. 2/0,2
10. | Oco06auBOCTI TOPIHHS TBEPAMX FOPIOYNX PEUOBUH 2/0,1
11. | Po3paxyHOK HHKHBOT KOHIICHTPAIIITHOT MEX1 aepO30ITt0 2/0,2
12. | Po3paxyHOK HMYKHBOI KOHIIEHTPAIIITHOT MEXKi aepO30III0 2/0,2
13.| BwusHaueHHS OCHOBHUX MapaMeTPiB PO3BUTKY MOXKEXK Kiacy A.. 2/0,3
14. | Bu3HayeHHS OCHOBHHX IapaMeTpPiB PO3BUTKY Moxex kiacy B ta C. 2/0,5
15. | PospaxyHOK TemmnepaTypu MOKexi Ta BUCOTH HEUTPAIbHOT 30HU MPH MOXKEXK] B 2/0,3
MIPUMIIIICHHI.
16. | Po3paxyHOK TEOpETHYHOI IHTEHCUBHOCTI MOja4i BOAM HA TACIHHS MOXKEK 2/0,7
kiaciB A i B.
Pa3om 3a HaBYAJILHMIT KypC 32/4
Temu 1a60paTOPHUX 3aHATH (IeHHA / 3a04HAa (JOpMM HABYAHHSI)
Ne Kinbkictb
Hasga remu
3/m rojuH (11/3)
1. BuBueHHS pi3HUX BUJIIB IOJTYM 1. 4/0,5
2. | BusHaueHHs (haKTUYHOT KOHIIEHTpAIii Tapy Ta ra3iB y MOBITpPi Ta 2/0,2
BCTAHOBJICHHSI CTYINEHs ii HeOe3MeKH.
3. Bu3HaueHHs CTaHIapTHOI TEMIIEPATypH CaMOCIAJIaXyBaHHSL. 2/0,3
4. Bu3sHaueHHs CXMJIBHOCTI KUPIB 1 0J11# 10 caMo3aiiMaHHsI. 2/-
5. | JocmiukKeHHs MBUIKOCTI HOUIMPEHHS GPOHTY HOTYM 5. 2/0,2
6. | BusHaueHHS TeMIepaTypHUX MEX MOIMUPEHHS MOyM sl Ta TEMIIEPATYpH 2/0,4
criajlaxy piiuHu.
7. | JocnipkeHHs BIUIMBY Opl€HTAli 3pa3ka Ha IIBUAKICTH HOLIMPEHHS MOJIYM s 2/0,2
110 NOBEPXHI TBEPAMX FOPIOYMX MaTEpiaiB.
8. | Bu3HaueHHS HWKHBOI KOHIICHTPAIHHOT MEX1 aepO30JIt0, BCTAHOBIICHHS 2/0,2
CTYIEHIO M0)KEKOBUOYXOHEOE3MeKH THITY
9. JlocnipKkeHHs TETUIO Ta MACOOOMIHY TTOKEX1 B OTOPOJKEHHI1 2/1,0
10.| HocnimpkeHHs MEXaHi3My NPUITHHEHHS TOPIHHS OXOJIOKEHHSIM. 2/0,25
11.| JlocmimKeHHs] MEXaHi3My MPUTTMHEHHSI TOPIHHSI 130JISIIIEL0. 2/0,25
12.| JocnmimpkeHHs] MeXaHi3My NPUITHHEHHS TOPIHHSI METOJIOM PO30aBJICHHS. 2/0,25
13.| HocnigpkeHHsl MeXaHi3My IPUITMHEHHS TOPIHHS METOJIOM I1HT10ipyBaHHS. 2/0,25
Pa3om 3a HaBYAJIbHUIA KypC 26/4

HEOE3MeK pPEYOBUHH,

OpieHTOBHA TeMaTHKa IHIAMBIAyaJbHHUX 3aBJAaHb. PO3PAXYHKU EJIEMEHTIB
MaTepiaabHOTO Ta eHEPreTUYHOro 0ajJaHCiB MPOIECY FOPIHHS, MTAPAMETPIB MOKEKHOI

napamMeTpiB pPO3BUTKY TMOXEX pI3HUX KiIaciB, YMOB




MOKEXKOTACIHHS ~ 3a/laHOl  PEYOBMHM  IEBHMMH  BOTHETACHUMH  3aco0amu.
[HaMBiyanbHI 3aBJaHHS BUKOHYIOTHCS SIK CYKyITHA JOMAIIHS KOHTPOJIbHA poOoTa 3
1HIMBIyalli3aIll€l0 3aBJaHHS 3a HOMEPOM 3aJlIKOBOI KHIKKU (1HAWBIIYyaIbHOTO
IUIaHy); 3aBJaHHS 3a7al0ThCS Ta BHKOHYIOTBHCS IMPOTSATOM BHBYCHHS KOXKHOI TEMH
HABYAJBHOTO KypCy; Ciyxadi 3a04HOi ()OpMH HaBYaHHS BHUKOHYIOTH Ti XK caMi
3aBJaHHS, aj¢ HAJalOTh I1X Ha IMEPEBIPKY Y BHIJIAAI IUJIBHOI PO3paxyHKOBOI
KOHTPOJIbHOT pOOOTH; KOXKHE 3aBJIaHHS OIHIOETHCS MaKCHMAaJIbHOIO OIlIHKOI B 4
0anm 3a 100-0aIbHOIO IIKAJIOKO.

dopMH Ta METOIM HABYAHHA i BUKJIAJAHHS

BuB4eHHS HaBYAIBHOI JUCIUIUTIHM pEAI3ye€ThCI B TaKUX (opmax:
HaBYaJbHI 3aHATTS 3a BHUJAMU MiSUTBHOCTI, BUKOHAHHS 1HAMBIAYadbHUX 3aBIaHb,
KOHCYJIbTAIlll, KOHTPOJIbHI 3aXO/AM, CaMOCTiiiHa poboTa. CIOBECHUMH METOAAMH €
JeKIii Ta 1HTEpPaKTMBHA B3a€MOJisl HA MPAKTUYHMX 3aHATTAX. HaouHi meTtomu y
BUTJISAII MYJbTIMEAIMHOI Mpe3eHTallli Ta CIIOCTEPEKEHHS JOCIIJIIB Peali3yloThCs Ha
JEKIIsIX Ta JJabopaTopHUX podoTax. [IpakTudyHi MeTOaM peani3yroThCs il Yac BIIpaB
Ha PO3paxyHKHU, BUKOHAHHS JIOCHIIMIB TiJ Yac MPaKTUYHUX 3aHATh, JIaOOpaTOpHUX
poOIT Ta caMOCTiiiHOT poboTH. MeToamMu Mi3HAHHS MiJ] Yac aHaji3y HaBYaJIbHOTO
MaTepiaiy, OB’ A3aHOTO 3 BUHUKHEHHSM, IMOITUPEHHSIM Ta IPUIUHEHHSM TOPIHHS, €
aHajl3, CUHTE3, 1HAYKIlA, ASAYKIlis, TPaayKIlis. 3a piBHEM CaMOCTIHHOI pO3yMOBOI
TUSATBHOCTI  THUX, XTO HAaBYAETHCS, PEATI3YIOThCA YaCTKOBO-NOIIYKOBHHM  Ta
JIOCIITHUIILKAN HITXOIH.

OuiHIOBaHHS OCBITHIX J0CATHEHb 3100yBa4iB BUIIOI OCBITH

3aco0u ouiHIOBaHHS

3aco0amu OIIHIOBaHHS Ta METOJIaMU JIEMOHCTPYBAHHS pe3yJbTaTIB HAaBYaAHHS
€. BHUKOHAHHS 3aBllaHb Ha JlabopaTOpHOMY OOJaJHaHHI Ta TMPOBEICHHS
CYNPOBITHUX PO3PAXYHKIB; BUKOHAHHS 1HJUBITyaJIbHHUX PO3PaXyHKOBHX 3aBJaHb
3a TEMaMH HaBUYaJbHOTO KypCy; SKICTh pOOOTH Mij Yac JIEKIINHUX MPAaKTUYHUX Ta
Ja00paTOPHUX 3aHATh, CKJIaJlaHHs AU(EPEHIIIMOBAaHOTO 3Ky Ta €K3aMEHY, y4acTh
B OJIIMMIiaax, KOH(EepEeHLIX, HAYKOBUX KOHKYpCax.

Kpurepii oninroBanus
OuiHroBaHHS PIBHA HaBYAJIBHUX JOCSATHEHb 3/100yBadyiB 3 HaBYAJIBHOI
MUCLUIUIIHA 3a1HCcHIOETECA 32 100-0aIbHOO IIKAIOKO.

®opMH OTOYHOI0 TA MIACYMKOBOI0 KOHTPOJIIO

[loTouHuid  KOHTpPOJIb  MpoOBOAUTBCS Yy  (Gopmi  (pPOHTANIBHOrO  Ta
1HIMBIIyaJIbHOTO OMUTYBaHHS, MNEpeBIpKH OGOPMIICHHS 3BITY 3a J1a0OpaTOPHOIO
po0OTOI0, BUKOHAHHS 1HAMBIAYaJbHUX PO3PAXYHKOBHUX 3aBIaHb, BiIIPALIOBAHHS
TEMaTUYHOTO MTUCbMOBOTO ONUTYBAHHSI, KOHCIIEKTIB.

[TimcymKoBHiA KOHTPOJIb TPOBOJAUTHCA y (PopMi TuDEpeHIIHHOTO 3alliKy Ta
€K3aMEHY.



Po3noaii Ta Hakonmu4yeHHsi 0aJjiiB, sIKi OTPUMYIOTH 3100yBayi OYHOIO
HABYAHHS 32 BUJIAMH HABYAJILHUX 3aHATH i KOHTPOJbHMUX 3aX0TiB 3 TMCHMUILTIHU

Kinekicts [MakcuManbHUIA

Buan HaBYanbHUX 3aHATH HaB4. Oair 3a BUL
3aHATH | HAaBY. 3aHSITH

CymapHa MaKCHMallb-
Ha KUIBKICTH OaJIiB
32 BUIOM HaBY. 3aHATH

I. lloTounmii kouTpoJIb. IV cemecTp.

Jlexmt* 3 1 3
Ceminapu - - -
Monyins | [IpakTrani 3ansarrs™ 3 2 6
Neo 1 JlabopaTopHi poboTu™ 1 5 5
[aauBiTyanbHi ToMaIIHi (4) 3 12
PO3paxyHKOBI1 3aBJIaHHS *
Pa3om 3a moayan Ne 1 26
Jlexmt* 8 1 8
Ceminapu - - -
Mognyns | IIpakTuyni 3ansTrs™ 8 2 16
Neo 2 JlaGoparopni podoTu™ 7 5 35
[HauBiMyaIbHI IOMAIIIHI (5) 3 15
PO3paxyHKOBI 3aBJIaHHS *
Pa3om 3a MmoayJb Ne 2 74
Pa3om 32 IOTOYHHUIT KOHTPOJIb 100
1. InauBinyaJbHi 3aBJaHHA (HAYKOBO-A0CTiIHE) -
I11. MincymkoBuii KOHTPOIb (HbepeHITIHHII 3aITIK) -
Pa3oMm 3a BCI BUIM HABYAJIbLHUX 3aHATH | KOHTPOJILHI 3aX01U 100
I. loTounmii KOHTPOJIb. V cemecTp.
Jlexmii™* 4 1 4
CemiHapu - - -
Monyis | [IpakTryni 3ansarrs™ 3 2 6
Ne 3 JlaGoparopni podoTu™ 1 5 5
[HauBiMyanbHI IOMAIIHI (7) 3 21
pPO3paxyHKOBI 3aBJIaHHS *
Pa3om 3a moayab Ne 3 36
Jlexmii™* 4 1 4
Ceminapu - - -
Mognymns | IIpakTnyni 3ansTrs™ 2 2 4
Ne 4 JlaGoparopni podoTu™ 4 5 20
[HauBiMyanbHI IOMAIIHI (5) 3 16
pPO3paxyHKOBI 3aBJIlaHHS *
Pa3om 3a moayJb Ne 4 44
Pa3om 3a NOTOYHMIE KOHTPOJIb 80
I1. InauBigyaJbHi 3aB1aHHsA (HAYKOBO-10CTiIHE) -
I11. ITincymkoBuUii KOHTPOJIb. [IucbMOBHIT eK3aMeH 20
Pa3om 3a Bci BUIM HABYAJIbHUX 3aHSATH | KOHTPOJIbHI 3aX01u 100

Hoacnenna:* 6uou HABYUANLHUX 3AHAMb MA KOHMPOIbHI 3ax00u O0Jsi 0008'93K08020
sukonanus. Iliocymrkosa oyinka 3 HABYANbHOI OUCYUNIIHU € CYMOIO PelimuHeo8ux oyinok (bauis),
00epHCAHUX 3a OKpeMi hopMU HABUATLHOT OIATLHOCI: AKMUBHICMb HA 3AHAMMAX, 8IONPAYIOBAHHS

PO3PAXYHKOBUX, ~MeOpemuyHux ma OO0CHiOHUX 3a80amb Nid uac

NpakKmu4HUux 3aHs1mb,




1abopamopHux pooim, eK3ameHry ma 6UKOHAHHS IHOUBIOYATbHO20 OOMAUIHBO20 3A80AHHS.

Po3noaginn Ta Hakonu4yeHHs1 O0aniB, IKi OTPUMYKTH 3100yBadi 32049HOIO
HABYAHHS 32 BUIAMHU HABYAJIBHUX 3aHATH | KOHTPOJILHMUX 32X0/IB 3 IMCUHUILTiHH

Kinpkicts |[Makcumansauii| CymapHa MakCUMalb-
Buiy HaBYAILHUX 3aHATh HaBY. Oai 3a BUJL Ha KIIBKICTh OaiB
3aHATH HaB4. 3aHATH |3a BUAOM HaB4. 3aHATH
I. lloTounmii koHTpoJIB. IV cemecTp.
Jlexmt* 0,5 6 3
Ceminapu - - -
Monyns | [IpakTruni 3ansarrs™ 0,15 20 3
No 1 JlabopaTopHi poboTu™ 0,15 20 3
[HuBIAYyaNIbHI JOMAIIIHI (4) 5 17
pPO3paxyHKOBI 3aBJIaHHS *
Pa3om 3a moayJab Ne 1 26
Jlexmii* 1,5 6 9
Ceminapu - - -
Mognymns | IIpakTuyni 3ansTTs™ 0,85 20 17
Ne 2 JlabopaTopni poboTu™ 0,85 20 17
[HauBiNyanbHI JOMAIIHI (6) 5 31
PO3paxyHKOBI 3aBJIaHHS *
Pazom 3a Mmoayab Ne 2 74
Pa3om 3a NOTOYHHMIT KOHTPOJIb 100
I1. InauBigyajabHi 3aB1aHHsA (HAYKOBO-10CTiIHE) -
I11. MixcymkoBuii KOHTPOIb (HbepeHIIHHII 3aITIK) -
Pa3oMm 3a BCI BUIM HABYAJILHUX 3aHATH | KOHTPOJILHI 3aX0HU 100
I. llorounmii KOHTPOJIb. V cemecTp.
Jlexmii™* 0,5 6 3
CemiHapu - - -
Monyins | [IpakTruni 3ansrrs™ 0,4 20 8
Ne 3 JlabopaTopni poboTu™ 0,4 20 8
InuBiMyanpHI TOoMaIlIHI (4) 5 17
pPO3paxyHKOBI 3aBJIaHHS *
Pa3om 3a moayab Ne 3 36
Jlexmmii* 0,5 6 3
CemiHapu - - -
Mognymns | IIpakTnyni 3ansTrs™ 0,6 20 12
Ne 4 JlabopaTopni poboTu™ 0,6 20 12
InuBiMyanpHI TOoMaIlIHI (4) 5 17
pPO3paxyHKOBI 3aBJIaHHS *
Pa3om 3a moayJb Ne 4 44
Pa3om 3a NOTOYHMII KOHTPOJIb 80
I1. InauBigyajabHi 3aBaaHHs (HAYKOBO-10CTiHE) -
I11. ITincymkoBuii KOHTPOJIb. [IncbMOBHMII eK3aMeH 20
Pa3om 3a BCi BUIM HABYAJILHUX 3aHSITH | KOHTPOJIbHI 3aX0/11 100

Iloacnenna:* 6uou HABUANbHUX 3AHAMb MA KOHMPOIbHI 3aX00U 0151 0008'13K08020
suxonanus. Iliocymkosa oyinka 3 Ha84aNbHOI OUCYUNIIHU € CYMOIO PelimuHeo8ux oyiHok (banis),




00epHCAHUX 34 OKpeMi hopmu HaABUATbHOT OIATLHOCI . AKMUBHICMb HA 3AHAMMAX, 8I0NPAYIOBAHHS
PO3PAXYHKOBUX, ~MeopemuyHux ma OOCHIOHUX 3a60aHb Ni0 Yac NPAKMUYHUX — 3AHAMDb,
J1abopamopHux pobim, ex3ameny ma 6UKOHAHHS IHOUBIOYAIbHO20 OOMAULHLO2O 3A60AHHS.

IToToYHUI KOHTPOJIb.

Kputepii moTo4HOrO OIIHIOBaHHS 3HaHb 3700yBauiB OYHO20 HABYaHHS Ha
JeKUii, MPaKTUYHOMY 3aHATTI, JadopaTopHiii podoTi Ta miJg yac BUKOHAHHSA
iHIMBiAyaJqbHUX 3aBAaHb. AKTHBHa po0OoTa 3700yBadya 3a IUJIAHOM 3aHSTTS
OIIIHIOEThCS B 1 Oay, mpaBUiibHA BIANOBIAL IMJ dYac ONUTyBaHHA — 1 Oan,
1HIMBIIyallbHa ayIUTOPHA MUChMOBA poboTa — 4 Oau, MUCbMOBA JOMAIIIHSI PoOoTa —
3 Oanu, fAKIIO 3/100yBay HE MpaIffoBaB 3a IIaHOM 3aHATTS — 0 OaniB. TakuM 4uHOM,
3a JIEKII1I0 HAKOMUYY€eThes 110 1 Gany, 3a mpakTUYHE 3aHATTS 0€3 MUChbMOBOI pOOOTH —
10 2 6ajiB, 32 MUCbMOBE MPAKTUYHE 3aHATTS a00 JabopaTopHy poboTy — 10 5 OaiB.

Kputepii moToyHOro OIIHIOBaHHS 3HaHb 3700yBauiB 3a04YHO20 HABYAHHS Ha
JeKUii, MPaKTUYHOMY 3aHATTI, JadopaTopHiii podoTi Ta miJg yac BUKOHAHHS
inguBinyaJbHUX 3aBIaHb. AKTHBHA po0OOTa 37100yBayiB Ha JIEKIlii OI[IHIOETHCS B 6
OastiB, Ha MpakTHIHOMY 3aHATTI — 20 6asiB, MICHMOBA JTOMaITHSI poOoTa — 110 5 6aniB
3a 3aBJIaHHS, SKIIO CIyXay He MpalloBaB 3a MJIaHoM 3aHATTS — () O6auiB.

MakcuManbHa KUIbKICTh OalliB BUCTAaBJSETHCS y pa3l MOBHOI BIJAMOBiAI Ha
MUTaHHS, TPaBUIBHUX PO3paxyHKiB, HaABHOCTI OOTPYHTYBaHb, MOSCHEHb Ta BHC-
HOBKIB. KokHa CyTTeBa moMuika abo HEMOBHOTA BIAMOBI/II 3MEHIITY€ OI[IHIOBAaHHS Ha
0,5 6anu (abo y pa3i HAKOMUYECHHS IPIOHUX TOMUJIOK Ta HETOYHOCTEM).

HigcyMKoBHA KOHTPOJIb.

Kpurepii oriHioBaHHS 3HaHb 3/100yBadiB JUIsi OTPUMAaHHS JAUQPEPEHIIIITHOTO
3QIMKy: JTU(EpeHIIHHUA 3alik BHUCTABJISAETHCS TICIS BIANpAIfOBaHHS YCIX TeM
HABYAJILHOTO KypCy Ta MOTOYHOTO HAKOTIMYEHHSIM He MeHIe Hix 50 Oais.

Kpurepii oliHIOBaHHS 3HaHb 3/100yBaviB Ha JU(EpEeHIIIHOBAHOMY 3Ky (7151
CIyXayiB 3a04YHOTO HAaBYaHHS): TMPOBOJIUTHCS CIIBOECia 3a  eJIeMEHTaMH
PO3paxyHKOBOI poOOTH, IO pa3oM 3 ii opopmiIeHHIM (HOPMY€E OTPUMAHUN CyMapHHA
Oasn. MakcuManbHa KUIBKICTh OaiiB BHUCTABISIETbCS Yy pasl MOBHOI BIAMNOBIAI Ha
MUTaHHS, TPaBUIBHUX PO3paxyHKiB, HasABHOCTI OOTPYHTYBaHb, IMOSICHEHb Ta BHC-
HOBKIB. KokHa cyTTeBa moMuiika a0 HEMOBHOTA BIAMOBII 3MEHIITY€E OIIHIOBAaHHS HA
0,5 6anm (abo y pa3i HaKONMMYEHHS APIOHMX MTOMIJIOK Ta HETOUHOCTEH).

Kpurepii omiHioBaHHS 3HaHb 3700yBayiB Ha ek3ameHi. Jlomyck g0 ex3ameHy
3MIIMCHIOETHCS MICIIS BIAIMPAIFOBAHHS yCIX TEM HABYAJIBLHOTO KypCy Ta MOTOYHOTO
Hakonm4eHHss He MeHme HiK 40 OamB. Ex3amen omiHoetrbes y 20 Oamis.
Exzamenarniiinuii  OGi1€eT MICTUTh 3 TEOpeTHYHI Ta 3 pO3pPaxyHKOBI IHTAHHS.
TeopernyHi mMUTaHHS Ta OUIBII MPOCTE PO3PAXYHKOBE OIHIOETHCA MO 3 Oanmu, 2
OUIBIII CKJIAJHI PO3PAaXyHKOBI TUTAHHS OIIIHIOIOThCS 10 12 GariB.

MakcumanbHa KIJTBKICTh OalliB BUCTABISETHCSA y pa3l MOBHOI BIJMOBIJI Ha
NUTaHHS, MPABUIBHUX PO3PAXYHKIB, HASBHOCTI OOIPYHTYBaHb, IOSICHEHb Ta
BUCHOBKIB. KokHa cyTTeBa mOMUJIKa ab0O HEMOBHOTA BIJMOBIAI 3MEHIIYE
omiHtoBaHHs Ha 0,5 Oamu (abo y pa3i HakONMMYEHHA JpiOHMX TOMWIOK Ta
HETOYHOCTeH). EK3aMeH BBaXKa€ThCSA CKIIAJICHUM 3a OTPUMaHHS HE MeHIre HiK 10
OamiB. IlimcymkoBa oIiHKa 3a 5-i1 ceMecTp BHUCTaBJISEThCS 3a pe3yJbTaTaMu
HaKOTIMYEHHs OaIiB 3a 1€l ceMecTp Ta Ha eK3aMeHI.



[lepenik TeOpeTUYHUX MUTAHB JIJIS1 TIATOTOBKH JI0 €K3aAMEHY:

1. CyTHICTB TIPOIIECY TOPIHHSA K OKHUCITFOBAIBHO-BITHOBHOTO Tiporiecy. [loBiTps Ta
roro ckiana. CxiagaHHs pIBHSIHb PEaKIlii TOPIHHS.

2. YMOBU BUHHMKHEHHS 1 TaJbMyBaHHSA MPOLECY TOPIHHS. Knacncbncaum
OpOIECiB TOPIHHSA: TOMOTEHHE Ta TeTeporeHHe, AuQy3iiiHe Ta KiHETUYHE,
nednarpaiiifHe Ta AeTOHAIlHE, J'IaMlHapHe Ta TypOyJIeHTHE.

3. Tlonym'ss, cTpykTypa 1 komip moaym's. TemmepaTypHUH pPexUM TMOIyM's,
MPOIIECH, 10 BiIOYBAIOTHCS B PI3HUX 30HAX.

4. IlepexicHa Teopist baxa. Bunu nepekucis, ix HeOe3mneka.

5. Ilporecu, 110 BiIOYBatOTHCS B 30H1 TOPIHHS 3 TOYKH 30pYy TEOPIi JIAHITIOTOBUX
peakiiii CemeHoBa. PosramykeHi Ta Hepo3raly>KeHl JIaHIIOrOBI peakilii, MIBUAKICTb
MIPOTIKAHHS JIAHITFOTOBO1 PEaKIIii.

6. MarepianbHuii OasaHC TMpOLECY TOPIHHS, TOBHE Ta HEMOBHE 3TOPSIHHS.
[lponykT ropiHHS, iX cKiaj, kinacudikamis. Jum Ta oro HeOesneka Ha MOMKEXKI.
Meronu BU3HaYeHHS 00’ €My MPOIYKTIB TOPIHHS.

7. Ek3oTepMiuHi Ta eHjoTepMiuHi peakiii. CkiaianHs TEPMOXIMIYHHUX PIBHSHb
peaxuii ropinss. Ternnora yTBOpeHHs peyoBUH, 3akoH [.1. ['ecca.

8. EHepretnuHuii O6aaHc mpouecy ropiHHa. Buau TemnoT 3ropsHHs, METOAU
BU3HAUYEHHS TEIUIOTH 3TOPSHHS 1HANBIAYaTbHIX PEUYOBHH.

9. Iloxexxna HaBaHTara. MeTOAW BH3HAYEHHS TEIUIOTH 3TOPSHHS CKIAIHHUX
pedoBuH. [IpakTryHe 3HAYCHHS TETUIOTH 3TOPSTHHS.

10. TemmepaTypa TOpIHHA pEUYOBMHM Ta il BUAU: KaJIOPUMETPUYHA,
TEOpPETUYHA, a/1ladaTUYHa Ta MpaKTUYHa TeMIIepaTypa ropiHHS.

11. CnocoOu BU3HaUEHHS TeMrepaTypu ropiHHsa. @akropu, M0 BIUIMBAIOTh Ha
Temneparypy ropinss. I[IpakTuune 3Ha4eHHs TeMIiepaTypy FOpiHHS.

12. Ocob6muBOCTI MPOIECY BUHUKHEHHS TOPIHHSA. Buayu BUHUKHEHHS TOPIHHS,
MOAIOHICTh Ta BIAMIHHICTH CaMOCIajlaxyBaHHS, CaMO3aliMaHHS Ta BHMYIICHOTO
3araglOBaHHs.

13. CamocnanaxyBaHHsi pedoBUH Ta marepianiB. Ilepioa inaykuii, ¢akropu,
110 BIUIMBAIOThH HA MEPI0J IHAYKIIII.

14. TemoBa Teopis caMocnajgaxyBaHHA. ['padiuHe Ta MareMaTH4HE
BIZIOOpaKEHHSI KpUTHYHUX YMOB CaMOCTIajlaXyBaHHS.

15. ®axropwy, 10 BIUIMBAIOTH HAa TEMIIEPAaTypy CaMOCHaIaxyBaHHS. BUI TOPIOYOL
PEUYOBHHHU, CKJIaJ] TOPIOUOI CyMIllll, YMOBH HaBKOJIMIIIHBOTO CEPEIOBUILIA.

16. Po3paxyHOK AOMYCTHMMOI TEMIIEpaTypH HarpiBy MOBEPXHI TEXHOJIOTIYHOTO
obmamHanHg. CriocoOM 3HIDKCHHS ITIOXKEXKHOI HEOe3NEeKH TEXHOJOTIYHOIO IPOIIEeCY.
[Tpuntwn po6oTH BOrHETIEPEIIKOIKYBAYiB.

17. CytHicTh mnpomecy camo3aiiMaHHs. BiaMiTHI 0coOIMBOCTI mpolecy
camo3aiiMaHHs BiJ camocnanaxyBanHs. Kimacudikaiiss mporieciB camoHarpiBaHHS
pyU camo3aiiMaHHl. YMOBH, 110 CIIPUSIIOTH MTPOLIECY cCaMO3aliMaHHs.

18. Mikpobiosoriune camo3aiiMaHHsA. MexaHi3M caMo3aiiMaHHs POCIMHHHUX
MarepiaiiB: IPUYUHHU, YMOBH, 3aX0/I1 MPODIITAKTUKH.

19. Ximiune camo3aiiManHsg. Camo3aiiMaHHs PEYOBHUH MPU KOHTAKTI 3 KUCHEM
noBITps, mipodopHi peyoBuHU. [IprunHu camo3aiiMaHHsl, 3aX011 TPO(DIITAKTUKY.



20. Ximiyne camo3aitmanHs. OcoOIMBOCTI caMO3aiiMaHHS PEYOBHH IPU KOHTAKTI 3
BOJIOI0, MPUYMHH, YMOBH Ta 3aX0/11 MPO(DLIAKTHUKY.

21. ®i3uuHe camo3aiiMaHHsA pedoBUH. OCOOIMBOCTI caMO3aiiMaHHS BYTLILIA,
NPUYMHHA CAMOHArPiBaHHS, YMOBH Ta 3aX0AH MPOIIAKTUKHU TPOLECY.

22. CamozaiiMaHHs >KUpIB Ta MaCTWI, MPUYMHU ¥ YMOBH. 3axoju
npodinakTuky. Mo He 9icio KUPY AK MOKA3HUK CXMIBHOCTI JI0 CaMO3aiiMaHHs.

23. MexaHi3M TEIUIOBOTO caMO3aliMaHHsI MaTepialliB: MPUYMHHU, YMOBH, 3aX0 U
npOo(dITaKTUKH.

24. BumyiieHe 3amaiioBaHHS TOPIOYOi cyMimli. BigMIiHHICTH BHUMYIIEHOTO
3alajloBaHHs BiJl caMocCIaiaxyBaHHs. 3analiOBaHHs HATPITUM TiJIOM.

25. Buam mxepena 3amamoBanHs. [lepion immykuii. I[lpomecu y roprouiif
CYMIIII M1 9ac mepioay iHaykiii. @akTopu, 10 BILTUBAOThH Ha MEPioj] 1HAYKIII.

26. 3ananoBaHHS TOPIOYMX CYMIIICH ENEeKTPUYHUMHU po3psiiaMu. TeruioBa
TEOpisi BUMYIICHOTO 3alaJlOBAHHS EJIEKTPUYHUMHU pO3psiaaMu. BB mOTyX HOCTI
PO3psily Ha MPOLIEC 3alaltoBaHHS.

27. 3anaitoBaHHA FOPIOYUX CyMilIed PpUKIIHHUMU 1CKpAMH.

28. Kinernune ropinHs rasiB. IlIBuakicth mnommupeHHs (POHTY MOIyM's,
XapakTepucTuka (QpoHTY mMOayMm'ss Ta OCHOBHI (aKTOpH, IO BIUIMBAIOTh Ha
HIBUJKICTH MOITUPEHHS TOPIHHS.

29. Buau xkiHeTUYHOTO TOpiHHs ra3iB. Jleduarpaiiiiine ropiHHs rasiB, IpoIECH,
o BifOyBarOThesl y PpoHTi monym’s. TemnoBa Ta audysiiiHa Teopii MOMMPEHHS
KIHETUYHOTO TOPIHHS.

30. Ilepexin neduarpamiitHoro ropiHHsS A0 AeTtoHauli. BuOyx, po3paxyHok
TUCKY BHOYXY. [IpakTuHe 3HaYeHHS MaKCUMAaJIbHOTO TUCKY BUOYXY.

31. KonuenTpauiitHi Mexi nomupenss nonxyM's rasis (KMIIIT). dakropu, 1mo
BIuMBaroTh HAa KMIIIL.

32. IlpakTruHe 3HAYEHHS KOHIICHTPAIIHHUX MEX PO3MOBCIOJKEHHS MOIyM's,
MeToauka po3paxyHky KMIIIL.

33. Hacuuena mapa Ta 1ii BmactuBocti. Tuck HacuyeHoi mapu, ii
XapakTepuCcTHKa Ta Hebesneka. Po3paxyHok ¢akTUuHOT KOHIIEHTpallli HAaCHYEHOi
napy piIMHU 32 JaHOT TEMIIEPATYPH.

34. BunapoByBaHHS PiAWH y BIIKPUTHIA Ta 3aKpuTHIl mipoctip. DakTopH, 110
BIUTMBAIOTh HA IMIBUJAKICTH BUMapoByBaHHS. OCHOBHI MapameTpH, 110 BU3HAYAIOTH
MOXKEKHY HEOE3MeKy PIANH Y BIIKPUTOMY Ta 3aKPUTOMY ITPOCTOPI.

35. TemnepatypHi Mexi nomupeHHs noayM's pigua (TMIIIT). 3s's30x KMIIIT
ta TMIIIL. Metoau Buznauennss TMIIIL

36. ®aktopH, IO BIUIMBAIOTh HA TEMIEPATypHI MEXI MOIIMPEHHS MOIyM's.
IIpaktrnune 3Hauenus TMIIILL

37. Temmeparypa cnanaxy piauH. MeToau po3paxyHKOBOTO Ta JOCIIJIHOTO
BU3HAUEHHS TEMIepaTypu crhanaxy. BiAMIHHICTb TemmepaTypu crajgaxy BiJ
TeMIiepaTypu 3aiimaHHs. [IpakTuyHe 3HaUCHHS TEMIIEpPATypH Crajiaxy.

38. MexaHi3M TOMUPEHHS TOJYyM'st TIO TMOBEPXHI roprounx piauH. Daktopw,
110 BIUIMBAIOTh HA MIBUJIKICTH IMONTUPEHHS TOPIHHS.

39. Ilpomecu, 1m0 NPOTIKAIOTH TPH CTajJoMy TOpiHHI piguH. Posmomin
TEMIEPATyp MEPIIOTO 1 APYroro posy.



40. BusHaueHHs1 cTyneHs HeOE3NMEeKH TOPIOYMX PIIMH 3a JaHUX YMOB: pobOoui
TeMIepaTypH IiJl yac ix 30epiranHs, mepepoOKH Ta TPAHCIIOPTYBAHHS.

41. Topiuns TtBepaux roprounx wMatepianiB (TI'M). Kmacudikamis, TI'M
nepuoro Ta apyroro poay. dakropu, 1m0 BIUIMBAIOTh Ha MIBUAKICTh MOIIUPEHHS
noym'st o moBepxHi TT'M.

42. Oco06iMBOCTI TOpIHHS MENIOJNIO3HUX MaTepiamiB. JIBli ¢a3u ropiHHS
JepeBUHU Ha Toxkexi1. [Iporiec nmepeByrieHHs.

43. Cyrnicte mpouecy TtiaiHHSA. OcoOmuBocti ThiiHHA. [lepexim TmiHHS B
NOJTyM'sTHE TOPIHHS.

44. OcobmmBocTti TopinHs MmetaniB. Kimacudikaris metanis, sBUIIA 1 TPOIIECH,
10 CYIPOBOKYIOTH TOPIHHS METAIB.

45. TlomimepHi Marepianu, Kiacudikamis, ToxexHa HeOesmeka. OcoOIMBOCTI
TOPIHHS TEPMOILIACTIB Ta TEPMOPEAKTUBHUX MOTIMEPIB.

46. Ilun sx nucnepcHa cucrteMa. Knacudikamis nuny. BiaactuBocTti nuty, 110
BU3HAYAIOTh HOTO MOKEKOBUOYXOHEOC3IEKY.

47. T'opinHg nuiny. BigMiHHICTS TOPIHHS UTY B OCLJIOMY Ta 3aBUCJIOMY CTaHi.

48. EnemeHTH Teopii KIHETUYHOTO TOPIHHS TMHUJIOTIOBITPSHUX CHCTEM.
BiaMiHHICT, TOpPIHHS THUJIOMOBITPSHUX CHUCTEM BiJ KIHETHYHOTO TOPIHHS Tra3iB.
dakTopu, 10 BINIUBAIOTH HA BUOYXOHEOE3IEeKy MUITy.

49. OrmiHka MOXeKOBUOYXOHEOEe3MeKn pedoBUH Ta MmatepiaiiB. [lapamerpu
MOKEKHOI HEOEe3NEeKH PEYOBHH. YMOBHU 3amoOIraHHs 3alallOBaHHIO TOPHOYHUX
PEYOBHMH B YMOBAX TEXHOJIOTIYHUX MPOIIECIB.

50. TMonstrs mnpo mnoxexy. Kiacudikamis, ¢a3um po3BUTKY Ta CTHCIA
XapaKTEPUCTHKA MPOLECIB 3a (pa3aMHu PO3BUTKY MOMKEXKI.

51. 3aranbHi Ta OKpeMI SIBUIIA HA MOMXKEXKI, iX CTUCIIA XapaKTEPUCTUKA. 30HU Ha
MOKEXKI1, iX XapaKTepUCTUKa, MeX1 30H. [TlapameTpu moxexi.

52. OcobmuBocTi pO3BUTKY TNOXexkl kimacy A. Tloxkexi Ha BIIKPUTOMY
MPOCTOPI 1 B OTOPOJKEHH1, BIIMIHHI OCOOJIMBOCTI.

53. Oco6auBOCTI PO3BUTKY MOXKEXK1 Kiacy B. SIBuiia CriHIOBaHHS Ta BUKUTY
PIAVH MpU TOPIHHI pe3epByapiB, IPUUMHU, YMOBH Ta 3aX0JU MOMEPEHKEHHS.

54. YMOBUM BUHUKHEHHS TOXEX Kiacy B. Mopgenb po3BUTKY MOXKexi B
pe3epByapHOMY MapKy.

55. Oco6auBocTi po3BUTKY Tokexi kiacy C. HebesneuHi GpakTopu MoxKexi.
Metoauka BU3HaUeHHs Oe3meqHoi BiJicTaH1 Bij ¢akena poHTaHa, 10 TOPUTH.

56. Oco0nMBOCTI PO3BUTKY MOXKEXlI B OropojxkeHHi. lloHATTS mpo
TEMIEPATYPHUN PEKUM TIOKEXK, OCHOBHI MOJIETII.

57. IurterpanpHa MOJENb TEMIIEPATYPHOIO PEKUMY IMOKEKI B OTOPOKI.
dakTopu, 10 BIUIMBAIOTH HAa TEMIEpaTypy IMOXKEXKI B Oropo/keHHi. MeTtoanka
BU3HAUCHHS TEMIIEpaTypH MOKEXKi 32 HOMOTPAMOIO.

58. T'a3000MiH Ha TMOKEX1, OCHOBHI 3aKOHOMIPHOCTI. [IpyunHr BUHUKHEHHS
ra3000MiHy TIPH TTOXKEXK1 B OTOPOHKCHHI.

59. IloHaTTs TpO HEWTpanbHy 30HY. PaKTOpH, IO BIUIMBAIOTh HAa BUCOTY
HelTpabHOT 30HU. [103kex1, IO PerymorThCs Ta3000MIHOM 1 TTOKEKHOIO HABAHTAT OIO.

60. OcHOBHU TEMJIOBOI TE€OPil MPUIIUHEHHS TOpiHHA. TemmepaTypa moracaHss,
KPUTUYHI TapaMeTPH MPOIIECY TOPIHHS.



61. Borneracni 3aco0u. 3arajgbHi BHMOTM JO BOTHEracHMX 3acoOiB,
KJ1acudikallis Ta OCHOBH BUOOPY BOTHETaCHOT'O 3ac00y.

62. OCHOBHI apaMeTpu MOXKEKOTaCiHHS, IX B3a€MO3B’A30K.

63. IlpunuHeHHST TOPIHHA METOJOM OXOJIOPKCHHS. YMOBH, MPOIECH, IO
CYNPOBO/KYIOTh MPUIUHEHHS TOpiHHA. OXOJO/KYI04l BOTHETaCHI pEYOBMHU Ta iX
CTHUCJIa XapaKTEPUCTHKA.

64. [IpunvHeHHs: TOPiHHSA 3 BUKOPHUCTaHHSAM BOAW. MexaHi3M Ta MpOLEcH, IO
NpU3BOMATh 1O TPUNHMHEHHS TOpIiHHA. MeToau  MiABHINCHHS  €()EeKTUBHOCTI
BUKOPHUCTAHHSI BOJIU SIK BOTHETACHOTO 3ac00Yy.

65. TlpunuHeHHS TOpIHHS METOAOM i30Jismii. BorHeracHi pe4oBWHH, IO
130JTI0I0Tb.

66. Ilpouecu, ski BiAOYBalOTbCA NpPHU MNPUIMHEHHI TOPIHHS MOBITPSHO-
MEXaHIYHUMHU TTiHaMU. BIacTUBOCTI BOTHETACHUX TIiH.

67. MexaHi3M TNpPUINUHEHHS TOPIHHSA 1HEpTHUMM Ta3amu. [loka3Huk
e(deKTUBHOCTI BOTHEracHO1 Jlii pi3HUX (hJIerMaTU3aTopiB.

68. MexaHI3M TPUIIMHEHHS TOPIHHA BOTHETAaCHUMM PEYOBMHAMH, IO
PO3PIKYIOTh. 3amo0iraHHs BHHUKHEHHIO TOpIHHS (JerMaru3alli€ro, METOJHUKa
po3paxyHKy (hIerMaTu3yro4doi KOHIICHTpAIIii.

69. Iuri6ipyBanHs ropiHfs. [IpuHUIKN TPUNUHEHHS TOPIHHS 1HTIOITOpamMu 3a
TEIJIOBOIO TEOPIEI0 MPUIMHEHHS TOPIHHSA Ta Teopii JAHIIOTOBUX peakiiid. Bumn
1HT101pyIOYMX BOTHETACHUX PEYOBHH.

70. BoraeracHi MNOpOmIKM Ta IX BUAM Ta XapakTepuUcTHKa. MexaHI3M
MPUIMHEHHS TOPIHHS BOTHETACHUMH  TTOPOIITKAMH.

IMoaiTHKa BUKJIATAHHA HABYAJIBLHOI JUCIHHUILIIHA

1. AKTUBHA y4acTh 3100yBada B 0OTOBOPEHHI HaBYAIbHUX MHUTAHb, MOTIEPEIHS
NIArOTOBKA JI0 TMpPaKkTUYHUX Ta Ja0OpaTOpHUX 3aHATh 32 PEKOMEHIOBAHOIO
JITEPATypoOIO, SIKICHE 1 CBOEYaCHE BUKOHAHHS 3aBaHb.

2. CymyiHHE JOTpUMaHHS pO3KJIAMy 3aHATh 3 HABYAJIBHOI JHUCIHILIIHA
(3moOyBaul BHWINOiI OCBITH, SKI 3ali3HWIKCSA Ha 3aHATTS, JO 3aHATTS He
JIOITyCKaKOThCA ).

3. KopuctyBanHss MOOUTbHUMM MPUCTPOSIMU T1J Yac 3aHATTS J103BOJISETHCA
TIJTBKH 3 JIO3BOJIY BUKJIaJa4ya 3 HABYAIbHOIO METOIO.

4. 3m00yBau BUIIOi OCBITH JOTPUMYETHCS TMOJITHKUA TOOPOYECHOCTI Mija dac
BUKOHAHHSI CAaMOCTIHHO1 a00 1HAMBIIyaIbHO1 pOOOTH, HE JOMYCKAIOUH ILIariary.

5. Y pasi BIACYTHOCTI Ha J1a00OpaTOpHiil poOOTI 3 MOBAKHUX MPUYHUH TEPMIH ii
BIJIMIPAIIOBAHHS MICIIsl MOBEpTaHHA B y4uOoBuii mporec — 10 AHIB; HECBOEYACHOTO
BUKOHAHHS MMOCTABJICHOTO 1HAMBIAYaJbHOTO 3aBIaHHS MOTpedye HOro JT0JaTKOBOTO
3aXUCTy 3 OTPUMAaHHSIM OI[IHKH BIJMOBIAHO /IO TPOSBIICHOI 0013HAHOCTI IMIOJI0 XOIY
PO3paxyHKIB Ta BIATIOBITHOTO TEOPETUUHOTO MaTepiaiy.

6. 3100yBau BHUIIOI OCBITM Ma€ IMpaBO [I3HATUCS NPO CBOIO KUIbKICTh
HAKOMWYEHUX OalliB y BUKJIAJa4ya HABYAIbHOI JUCIUIUIIHA Ta BECTH BIACHUUN OOJIIK
1ux OamiB..
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