E Hau,iPHaanufi TEXHIYHUHA yHiBepc:dTeT YKpaiHu A_ Kadepgpa aBT.OMaTM.3aLl,II
ag «KNIBCbKUW NONITEXHIYMHWUW IHCTUTYT AEMK €/IeKTPOTEeXHIYHUX I

imeHi ITOPA CIKOPCbKOTO» V MeXaTPOHHUX KomnneKciB

PEOJIOTIA

Pob6oua nporpama HaBuyanbHoi gucumnniim (Cnnabyc)

PekBi3uTH HABYAJILHOI JUCIHHUILTIHA

PiBenb BHIIOI OCBiTH Jlpyeui (Mazicmepcokuir)

I'any3b 3HaHb G — Inowcenepis, supobnuymeo ma Oy0ieHuymeo

CrneniajJbpHicTD G1 — Ximiuni mexnonoeii ma inoicenepis

OcBiTHs Iporpama Enepeoeghexmueni ximiuni mexnonoeii ma cucmemua indicenepis
OionanuéHux i B0OHe8UX BUPOOHUYME

CraTtyc (MCHUITiIHI Bubipkosa

®opMa HABYAHHA 3004YHA

Pik migroroBkwu, BECHAHULL cemecmp

cemecTp

O0car JTUCHHUILIIHA 4 kpeoumu ESTC (120 200.: 8 200.- nexyii, 8 200.- npakmuuni pooomu, 104
200. - CPC)

CemecTpoBuid 3anix, MKP

KOHTPOJIb/ KOHTPOJIbHI

3axoau

Po3kian 3aHATH roz.kpi.ua

MoBa BUKIaJaHHA Ykpaincoka

Indopmanis npo Jlexkmop: 0.m.u., npog. 3atiuenxo C.B. Ilpakmuuni pobomu. 0.m.H., npogh.

KepiBHHKA Kypcy / 3atiuenxo C.B.

BHKJIAAA4iB

Po3mimenns Kypcey naamegopma « CikopcoKuii»

IIporpama HaBYAIBLHOI JUCHUIJIIHA

1. Onuc HaBYATBHOI AMCUHHUILTIHY, il MeTa, IpeAMeT BUBYAHHS TAa Pe3yJIbTATH HABYAHHS

Peonoeis — ue ¢yHOaMeHmManbHa mMa npukaadHa iH¥eHepHa OucyunaiHa, Wo 8uBYaE
30KOHOMIipHOCMIi OegopmysaHHA i mevii cyyinbHUx cepedosuuwy (piOUH, BUCOKOEAACMUYHUX ma
naacmuyHux mamepianie, oucriepcHux cucmem). JucyunaiHa OXOnawe mamemamuyHul onuc
HanpyxeHo-0edhopMo8aHO20 CMAHY, (PyHOAMEHMAsAbHI MEXAHIYHI ma peoso2iyHi modesni, a MAaKomc
eKcrnepumeHmasbHi Memoou 8UMIPHOBAHHA PeosIo2iYHUX | CMPYKMYPHO-MEXAHIYHUX XapaKmepucmuk
mexHos102iYHUX cepedosuly.

Memotro 8uKAaOaHHA OUCYUNAIHU € hopMysaHHA y 3006ysayie suljoi oceimu cuCmeMHUX 3HAHb
ma npakmMu4yHuUxX HaBUYOK W000:

MmeH30pHO20 0nucy HaMpyxceHo i depopmauyili y cyyinoHUx cepedosuwiax;

Mamemamu4yHo2o MOOesl08AHHA mMmeuYii HbHOMOHIBCbKUX, CMeneHesux, 8'A3KOMPYyHHUX ma
8'A3KONAACMUYHUX PiOUH Y KaHAAaX pi3HoOi 2eomempii;

PO3PAXYHKY memnepamypHoi 3anexcHocmi 8'a3kocmi, oucunamusHux rpoyecie ma eHepeail
akmusauii 8'a3Koi meuii;

00cnidxceHHA npouecis peaakcauii HanpyxeHs, noszy4yocmi (pemapdauii) ma UCOKOenacmuyHuUX
degpopmauiti;



30CMOCY8AHHA CY4ACHUX peoMmempuyHUx memodis i npunadie 014 aHAANi3y OucCnepcHUX cucmem
ma mexHos02i4HUX Mac.

lMpedmemom sus4yeHHA OUCUUIHU €:

meH30pu HanpyxceHs i degpopmauil, iHeapiaHmu ma desiamopu;

peosoeivHi pieHAHHA cmaHy (3akoHu yka, HetomoHa, cmeneHesuli 3aKoH, modeni Makceenna,
KensbsiHa-®oliema, LLisedosa, biHzama);

MexXaHiKa meyii 8 yuniHOPUYHUX KAHAAAX, Kpyanux mpybax, 3a3opax pomayiliHux sickozumempis
ma 8UMIKAHHA 3 pe3epsyapis;

peomempuyHe 067100HAHHA, MEMOOU BUMIPHOBAHHA CMPYKMYPHO-MEXAHIYHUX XaPaKmMepucmuk i
ducnepcHocmi npodykmis.

®daxosi KomnemeHmMHoOcMi:

®KO02 - 30amHicmb opeaHi3o8ysamu i ynpasaamu XiMiKo-mexHOos102iYHUMU NPoyecamu 8 ymosax
Mpomuca08020 8upobHUUMBA mMa 8 HAyKo80-00CMIOHUX n1abopamopiax 3 ypaxy8aHHAM COUiaabHUX,
EKOHOMIYHUX mMQa eKOos02iYHUX acrieKkmig

®K03 - 30amHicmb 8uxkopucmosysamu pe3ysabmamu HAYKo8UX O00C/AiO#eHb i 00cniOHo-
KOHCMPYKMOPCbKUX po3p0bOoK 0718 800CKOHANEHHA iCHYyrOYUX ma/abo po3pobKu Hosux mexHosaoaill i
067100HAHHA XiMiYHUX 8UPOBHUYMS8

®K04 - 30amHicmb s8uKopucmosysamu cy4acHe crieyiasnoHe HayKoge 067100HAHHA Ma npo2pamHe
3a6e3nevyeHHA rpu nposedeHHi eKcriepumeHmanbHUX 0ocnioxeHs i 30ilicHeHHi  00cniOHo-
KOHCMPYKMOopPCbKUX po3p0bOK y cehepi ximiyHUX mexHonoeili ma iHxceHepil

®KO5 - 30amHicmb npoekmysamu cKkiadHe eHepaoegpekmusHe 0671a0HAHHA 0414 bionaausHUX ma
B00HEeBUX B8UPOBHUYMB, BKAYAKOYU pPeakmopu, menaoobMiHHUKU ma cucmemu 36epieaHHS, 3
BUKOPUCMAHHAM Memodie KOMN'romepHO20 MOOeNt08aHHA

ma npoz2pamHi pesysbmamu HAB8YAHHA:
lPHO8 - 3acmocosysamu noznubsaeHi 3HAHHA 3 MePMOOUHAMIKU, MenaomMacoobmiHy ma Ximii

nanusa 018 GHAMI3y ma onmumizauii npouyecis y bionaausHux ma 800He8UX 8UPOOHUYMBAxX

MPHO9 - CamocmiliHo  npoekmysamu  eHepzaoegekmusHe  00a1A0HAHHA  (peakmopu,
esniekmposizepu, menao006MiHHUKU), euKkopucmosyrouu cy4yacHi CAD/CAE cucmemu ma memoodu
Komnn'tomepHo2o moodentosaHHA (CFD).

2. IlpepexBi3uTH Ta MOCTPEKBI3UTH AUCHMILTIHM (MicLe B CTPYKTYPHO-JIOTi4HiN cxemi

HABYAHHA 32 BiINOBiIHOI0 OCBITHLOI) TPOrPaMoIO)

BusyeHHs ducyunniHu 6a3yemocs HO mexHIiYHil mexaHiyi, eidpasniyi ma 2iopornHesmornpusoody,
izuui. CymincHumu oucyunaiHamu €: «IHmenekmyaneHi cucmemu npuliHAMms piueHs», «HadiliHicme
e/f1eKMmpoMmexHiYHUX ma MexampoHHUX cucmemy». B peaynbmami eus4yeHHs oucyunaiHu «Cucmemu
a8MoMamu308aH020 MPOEKMYBAHHA eeKMpPOMEXAHIYHUX CUCMEM Ma KOMIAEKCiey.

3. 3micT HABYAJILHOI TUCIUILIIHA
Po3gain 1. TeH30pHa Teopia HanpyXeHb i aedopmalin
Tema 1.1. MNpegmeT Ta 3aBAAHHA ANCUMNANIHW. TEH30PHI NO3HAYEeHHA Ta TEH30P HaNpy»KeHHA. F[0N0BHI OCi,
rO/I0BHiI HAaNPYXEHHS Ta 3aKOH NapPHOCTI 3CYBHUX HanpyXeHb (piBHicTb KoLui).

Tema 1.2. |HBapiaHTM TeH30pa Hanpy»KeHHsA. ChepuyHUii TeH3op, AenbTa KpoHekepa Ta AesiaTopwu
HanpyeHHs Npyu 04HOBICHOMY 1 IBOBICHOMY PO3TArY.

Tema 1.3. Odedopmauii Ta wsBuakocti aedpopmauii. depopmauis no TleHki, KoeodiuieHT [MyaccoHa,
aedopmalia Ta WBNAKICTb Aedopmalii Npy NPOCToMy 3CyBi 1 0AHOBICHOMY PO3TATY.

Po3ain 2. dyHaameHTanbHi MoAeNi Ta Tedia HbIOTOHIBCbKMX | aHOMa/IbHO-B'A3KMX PiANH



Tema 2.1. lgeanbHo npy»kHe Tino lNyKa Ta B'A3Ka pigMHa HbioToHa. TeH3opHa ¢dopma 3akoHiB yka Ta
HbtoTOHa onAa posTAry i 3cysy.

Tema 2.2. Teyia HbIOTOHIBCbKOI PiAVMHW B UMNIHAPWYHIN Tpybi Ta 3a30pi poTaliliHOro Bicko3MmeTpa
(«<umniHap-unningp»). Popmyna Myasenns.

Tema 2.3. CteneHeBa pignHa. lNoBHa KpMBa Teuii, pO3paxyHOK LWBUAKOCTEN | HANPYKEHb Y UUNTHAPUYHOMY
KaHani Ta 3a30pi poTauiitHoro npunagy. Nonpaska PabiHoBuya.

Tema 2.4. Tedyia pignHu i3 pesepByapa nig TUCKOM, OUCMMNATUBHUIA PO3irpiB Ta MOTYMKHICTb NpuUBOAY.
TemnepaTypHa 3aneXHicTb B'A3KocTi (piBHAHHA ADE, eHepria akTUBaLii B'A3Koi Teuii).

Po3gain 3. B'A3Konpy»KHiCTb, NNACTUYHICTb Ta PEONOTiYHi BNACTUBOCTI ANCNEPCHUX CUCTEM
Tema 3.1. MakcBeniBcbKa MpyXHboOB'A3Ka pigMHa. Mogenb Makcsenna, npouecu penakcauii
Hanpy»eHHA, rpadiyHnI Ta aHANITUYHUIN MeTOAM BU3HAYEHHA Nepioay penakcaLii.

Tema 3.2. B'askonpykHe Tifio Ta mogenb KenbiHa-®olirra. fiBmuie nos3y4yocTi (peTapaauii), aHanis
nepioAy petapaaLii npy 3MiHi XXOPCTKOCTi Ta B'A3KOCTI.

Tema 3.3. MnactnyHi Ta B'A3konnacTnyHi matepiann. Mogeni CeH-BeHaHa, LLIBegoBa Ta B's3KonaacTMyHa
pianHa biHrama. Kpuxke pymHyBaHHA, XON0OAHA BUTAMKKA, BUCOKOEMACTMYHA aedopmauia. Knacuoikauis
pianH 32 KPUBUMM Teuil.

4. HapuajbHi MaTepiaju Ta pecypcu

OcHoeHa nimepamypa
IBiLbKMi I. |. Peonoris. KOHcneKT nekuin : HaB4. nocib. Kuis : KMl im. Irops Cikopcbkoro, 2019.
88 c.
IBiubKMit |. |., MikynboHOK |. O. Peonorifa. MpakTuKkym : Hae4. noci6. Kuis : KMl im. Irops
CikopcbKoro, 2019. 36 c.
IBiLbKMi |. |., MikynboHOK |. O. Peonoria. J/TabopaTopHUIN NpaKTUKYM : HaBy. nocib. Kuis : KNI

im. Iropa Cikopcbkoro, 2019. 24 c.
NesiT |. B., CykmaHoB B. O., AdpeHueHKo []. C. Peosoria xap4yoBMX MPOAYKTIB : NigPYYHUK.
MonTasa : MYET, 2015. 539 c. ISBN 978-966-184-184-9.

HAodamkoea nimepamypa
Ky3saes |. M. MexaHika Ta peoJioria nosimepis : HaBY. nocib. [IHinponeTposchK : YAXTY, 2002.
386 c.
MacneHHikosa /1. [1., IBaHoB C. B., ®abynak . I., Mpywak 3. B. ®isuKko-ximia nonimepis. Kuis :
HAY-apykK, 2009. 312 c. BUaaHHA MiCTUTb OKpemMnin MaTepian woao aedopmauii, MexaHiyHUX
BNACTUBOCTEN Ta Peonorii nonimepiB y TEKY4OMY CTaHi.

IHpopmayiiiHi pecypcu
1. https://classroom.google.com/c/MTU5M|I2NDY3Nzcw?cjc=wimltvm
2. https://aemk.kpi.ua

HaBuyajabHUil KOHTEHT
5.MeToauka onaHyBaHHSl HABYAJIbHOI JUCHUILIIHH(OCBITHLOT0 KOMIIOHEHTA)

Has4yanbHi 3aHAMMSA peanizyromoeca y opmi nekuili, Komn’romepHUX npakmuxkymis, iHOU8IOyasbHUX
30HAMb, Y MOMY YUCAi 3 BUKOPUCMAHHAM OUCMAHUIlHUX mexHOo02ill HAa84YaHHA (3yM-KOHepeHUuil,
mouwjo).

NeKuinHi 3aHATTA



Po3din 1. TeH30pHa meopia HanpyxiceHs, 0egopmayili ma KiHemamukxka 0egpopmMy8aHHS

Jlekyisa 1. HanpyxceHuli cmaH ma meH30p HArMpyH#eHHs

(Mpedmem i 3a80aHHA peosoeaii, MeH30pHi NO3HAYEeHHS, MEH30p HAMPYHEHHS, 20/108HI OCi Ma 20/108HI
HanpyxeHHsa, HanpyxeHull cmaH npu rnpocmomy 3cysi, pieHicme Kowi, iHeapiaHmu meH3opa
HanpyxceHHsA, cpepudHuUli meH3op, denbma KpoHekepa)

Jlekyis 2. [esiamopu, meopis 0eghopmayili ma KiHemamuka

(desiamop HanpyxceHHA npu o0HosicHOMY U 08o8icCHOMY po3zmszy, Oegopmayis 3a eHKi, desiamop
degpopmauii, KoegpiyieHm [MyaccoHa; dedpopmayisa ma weudKicme Oeghopmayii npu npocmomy 3cysi ma
00HOoBiICHOMY po3mszy)

P0o30in 2. Tevis HbFOMOHIBCbKUX MA AHOMA1IbHO-8'A3KUX PiOUH

Jlekyia 3. ®yHoameHmManbHi peonoziyHi Moodesi ma HelOMOHIBCbKA meyia

(IdeanvHO npyxcHe mino yka ma 8'a3ka piouHa HetomoHa: diaepamu depopmy8aHHA, 3aKoHU yKa U
HetomoHa 8 meH30pHIl opmi; medyis HbOMOHIBCbKOI pPiOUHU 8 UuniHOPUYHIl mpy6i, pPo3nodin
HanpyxceHs, Npogins weuokocmel, popmyna lyaszelins)

Jlekuia 4. TaHzeHyianbHa meyia ma peosoezis cmeneHesux piouH

(Teuia HbIOMOHIBCLKOI Ma cmeneHesoi piOUHU 8 3a30pi «UYuniHOP-YuAiHOpP» pomauiliHux npuaaodis,
KpymHuli MomMeHm, B8U3HAYeHHA 8'A3Kocmi U KOHCMAaHmM cmereHes020 3aKOHY, M08HA Kpusa meuyii,
nonpaska PabiHosu4a)

Jlekyisa 5. EHepaemuyHi ma memnepamypHi XxapakmepucmuKu meyii
(Teuia 3 pesepsyapa nid muckom, oucunamusHull po3izpie, NoMyxcHicmes npusody, memrnepamypHa
3anexcHicmeo 8'a3Kocmi, pisHAHHA ADE, po3paxyHOK eHepeii akmusayii)

Po3din 3. B'azkonpyxHicme, NAacmuyHicme ma Kaacugikauia peoaoz2iyHux min

Jlekyin 6. B'askonpyxcHi modeni Makceenna ma KenesiHa-®olizma

(Mooenb Makcsenna, penakcayis HanpymeHs, epagiyHuli ma aHaaimu4yHuli memoou BU3HAYEHHS
nepiody penakcauii, enaus napamempis enemeHmMie ma pexxum cmasno20 HABAHMAMCEHHA, MOoOesb
KenobesiHa-®oliema, pexcum nossy4ocmi, nepiod pemapoayii)

Jlekyia 7. MaacmuyHi ma 8'a3konaacmuyHi mamepianu
(Modenb CeH-BeHaHa, moldens Lllgedosa, modenv biHzama, Kpuxke pyUHYB8AHHSA, MNAACMUYHE
0eopMyB8aHHSA, X000HA BUMAMCKA 3i 3MiIUHEHHAM i 6e3)

Jlekuia 8. Bucokoenacmu4Hicme ma y3a2asabHeHa Kaacugikayis piouH i min

(BucokoenacmuyHa Oeghopmauis, NoBHA y3azanbHEHA Kaacugikayis piouH i mamepianie 3a Kpusumu
meuyii ma peono2iYHUMU PiIBHAHHAMU CMAHYy)

MpakTnyHi 3aHATTA

Ne 3aB1aHHs, IKi BUHOCATHCS HA NMPAKTUYHI 3aHATTS
3/m
1 \ HaykoBi ocHOBHU iH>X€HEpHO1 peoJiorii. Po3paxyHOK T€H30piB HAPY>KEHb Ta X 1HBAPIaHTIB \
2 OcHOBHI TepMiHM Ta BU3HAYeHHS peoJiorii. OmiHKa MBUAKOCTEHN AedopMalii mpu 3CyBi i
pO3TATY
3 Knacudixariiist HEHBIOTOHIBCBKUX CUCTEM. PO3paxyHOK mapamMeTpiB CTENIEHEBOTO 3aKOHY
Teyil
4 \ BiactuBOCTI 3CyBY MHUCTIEPCHUX XapUyBAIBHUX Ta XIMIYHUX Mac. AHaJII3 KPUBUX Tedil \
5 Metoau BU3HAYEHHS TUCTIEPCHOCTI MPOAYKTiB. CeMMMEHTAIIHHUI Ta MIKPOCKOTIIYHUHN
aHawi3




6 Knacudikarrist MeTomiB Ta mpuiaiB Jyisi BAMIPIOBAHHS CTPYKTYPHO-MEXaHIUHHUX
XapaKTePUCTUK

7 Po3paxyHok npo¢isto mBUAKOCTEH Ta BATPATH HBIOTOHIBCHKOT PIIMHU 32 (POPMYIIOI0
[lyazeiinsa

8 | Bu3HaueHHs B'S3KOCT] HA POTAIIHOMY BiCKO3HMETPI B CHCTEMi «IMTiHADP-IIATIHAP

6. Camocriiina po0oTa cTyaeHTa

CamocTiitHa poboTa cTyaeHTa nepenbavae:

Ni4roTOBKY A0 ayAUTOPHUX 3aHATb — 75 rog;

NiAroTOBKY A0 MOAY/IbHOI KOHTPO/IbHOI Po60THN — 2 roA;
niaroToBKy A0 3aniky — 4 rog,

MMoaiTnka Ta KOHTPOJIb

7. MoJgiTHKa HABYAJIBHOI TUCHUIJIiHN (OCBITHHOI0 KOMIIOHEHTA)

BuBYeHHA HaBYabHOI ancumnnaiin “Peonoria” notpebye Big 3406yBaya BULLOI OCBITH:

- LOTPMMaHHSA HaBYaIbHO-aKaLEMIYHOI eTUKM;
- LOTPUMaHHA rpadiky HaBYaIbHOTO NpoLLecy;
- BYTM 3BaXKEHMM, YBAXKHMM Ha 3aHATTAX;

- CMCTEMATMYHO ONPaLLbOBYBATU TEOPETUYHMIN MaTepian;
- AOTPpUMaHHA rpadiky 3axmcTy KOMM'IOTEPHUX MPaKTMKymis. Bignosigb 3a406yBaya NoBMHHA
AEMOHCTPYBaTM 03HAKM CaMOCTIMHOCTI BMKOHAHHA MOCTAaB/JEHOrO 3aBAaHHA,

NOBTOPOBAHOCTI Ta NAaariaTy.

AKWo 34060yBay BMLLOI OCBITU OYB BiACYTHIl Ha NeKLii, TO MOMY CAif, BianNpaLoBaTh L0 NeKLio Y

iHLWWMM Yac (3 iHWO rpynoto, Ha KOHCyAbTaLii).

AKWo 3006yBay BULLOT OCBITM OYB BiACYTHIN Ha MPAKTUUYHUX 3aHATTSAX, TO MOMY CAif BianpauoBaTh

Ui 3aHATTA Y iHWMIA Yac (3 iHLWO rpynoto, Ha KOHCyAbTaLil).

8. B KOHTPOJII0 TA PeiiTHHIOBA CHCTEMAa OLiHIOBaHHS pe3yabTaTtiB HaBuyanHs (PCO)

1. 3aranbHi nonoXKeHHA

MOTOYHWIA KOHTPOIb CKNAAAETLCA 3 BaniB, AKi CTYAEHT OTPUMYE 3a:

1. BWKOHaHHA Ta 3aXMCT 8 NPAKTUUHUX PO6IT (KOMN' IOTEPHUX MPAKTUKYMIB);

2. BuKoHaHHA 1 moAyNbHOI KOHTPONbLHOI po6oTu (MKP).
2. Cuctema peUuTUHIroBuX 6anis Ta KpuTepii oLiHIOBaHHA

BuyacHa 3paua 1 nepespgaua
(npotarom 2
TUXKHIB)

Cknaposi
KoHTponio /
Kpurtepii
OLiHIOBAHHA

1. BUKOHaHHA
MOAYNbHOI

KOHTPO/IbHOI
po6otu (MKP)

MNosHicTiO 12 10
NpPaBUAbHO
BMKOHaHa poboTa

PoboTa BMKOHaHa 3 10 8
He3HaYHUMU
NOMMUIIKAMM

2 nepe3aaya (6e3
AOTPUMAHHA
TepMiHiB)

BiACYTHICTb O0O3HaK



PoboTa He 0 0 0
3apaxoBaHa

2. BUKOHaHHA
Komn’IoTepHUX
npakTuKymis (8
NPaKTUK)

3aBgaHHA 11 8 5
3aXMLLEHO 3

BiAMIHHUM

BOJIOAIHHAM

maTepiany

3aBaaHHA 8 5 3
BMKOHAHO 3

OEeAKNMU

Hepgonikamm /

HaNEXHMM

BOJIOAIHHAM

maTepiany

3aBgaHHA He 0 0 0
BUKOHAHO

3. Po3paxyHOK WKanu peiutuHry (SR_CS)
e SR_{C(\max)}$ = 8 npakTuk S\timesS 11 6anis + 1 MKP S\timesS 12 6anis = 100 6anis.
e SR_{C(\min)}$ = 8 npaktuk S\times$ 5 6anis = 40 6anis.

4. KaneHpgapHa arecTauin
e BiaCyTHA

5. Tabaunua BignoBigHOCTI peUTUHroBUX 6aniB OLiHKaM 3a YHIBEPCUTETCLKOIO LLUKA/IoH

. . . OuiHKa 3a YHiBEepCUTETCbKOIO LLKaNO0I0
KinbKictb 6anis t y P

100-95 BiamiHHO
94-85 Oye pnobpe
75-84 Hobpe

74—65 3a40BiNbHO
64-60 JocTtaTHbo
MeHwe 60 He3aaoBinbHO
He BMKOHaHi ymOBW 40MYyCKY He ponyueHo

DopaTtkoBa iHpopmauia 3 gucumniiHm (OCBiTHbOro KOMMOHEHTA)

KOHTpOnbHIi 3anuTtaHHA
MpegMmeT Ta OCHOBHI 3aBAaHHA AncuUniiHn «Peonoria».
TeH30pHi MO3HAYEHHA Ta MOHATTA TEH30pa HaNpPyXeHb.
FONOBHI OCi, FONOBHI HaNPYyXeHHA Ta 3aKOH NAPHOCTI 3CYBHUX HaMpYy*KeHb (piBHicTb Kowwi).
IHBapiaHTW TeH30pa Hanpy»KeHb. ChepuyHnn TeH30p Ta AenbTa KpoHekepa.

PwnNnpE



14.
15.
16.
17.
18.

19.

20.
21.
22.
23.
24,

[JesiaTop HanpyeHb NPU O4HOBICHOMY Ta ABOBICHOMY pPO3TArY.

Dedopmauia no leHKi Ta aesiaTop aepopmaLin npn oA4HOBICHOMY PO3TATY.

KoediuieHT MyaccoHa Ta aedopmalia npu NnpocTomy 3cyBsi.

LeunakKictb aedopmalLiii npm NPOCTOMY 3CyBi Ta OAHOBICHOMY PO3TATY.

laeanbHO npy»He Tino MNyka. fiarpama gepopmyBaHHA Ta 3aKOH 'yKa B TEH30PHI GopMmi.

. B'Aa3ka pignHa HbtoToHa Ta 3aKoH HboTOHa B TEH30PHIN dopmi.

. Teuia HbIOTOHIBCbKOI PiANHM B LMNIHAPWUYHIN TPYbi: po3noain HanpyXKeHb i LWBUAKOCTEN.

. BuBegeHHs 1a ¢isnyHmin 3mict dopmynu Myasenna.

. TaHreHujianbHa Te4iA HbIOTOHIBCbKOI PiAWMHM B 3a30pi  «UMAIHAP-UWAIHAP» POTaLiMHOro

BiCKO3MMeTpa.

CreneHeBa pigmHa. [ToBHa KpmBa Teuii, NceBAONNACTMYHA Ta AiNaTaHTHa NOBeAiHKa.
rigpogmHamika Teudii cteneHeBol pigMHN B UMANIHAPUYHOMY KaHa/i Ta nonpasBKa PabiHoBuya.
TaHreHujianbHa Teyis cTeneHeBOl PiAWHM B 3a30pi poTauiinHoro npunagy (<uMniHap-uMaiHap»).
EHepreTuKa Teuii 3 pesepByapa nig, TUCKOM: ANCUNATUBHUI PO3irpiB Ta NOTYXKHICTb NPUBOAY.
TemnepaTypHa 3a1eXHicTb B'A3KOCTI. PiBHAHHA ApeHiyca-PpeHKensa-EMpiHra Ta eHepria akTuBauii
B'A3KOI Teuil.

MakcBeniBcbka NpYy»KHbOB'A3Ka pianHa. Mopgenb MakcBenna Ta poO3paxyHOK penakcau,i
HaNpPYy*KeHb.

lpadiuHMI Ta aHANITUYHNI MeToAM BU3HAYEHHS nepioay penakcauii B moaeni Makcsenna.
B'askonpyrkHe Tino Ta moaenb KenbsiHa-Polirta. Asuiue noB3yyocTi (peTapaauii).

lpadiuyHMI Ta aHANITUYHUI MeToAM BU3HAYEHHS nepioay peTapaalii B moaeni KenbsiHa-®Polirra.
MnactnyHi matepiann. Mogeni CeH-BeHaHa Ta LLiBefoBa, KpUXKe pyMHYBaHHA | XO104HA BUTAMXKKA.
B'AskonnactuyHi pigMHn bBiHrama: rpaHuLA TEKYYOCTi Ta PEOIOTIYHI XapaKTEPUCTUKM.

Po6ouy nporpamy HaBuYanbHOI gucumnaiim (cunabyc):

CknageHo npod., a. T. H., npod. 3aiueHKo C.B.

YxBaneHo Kadeapolo aBTOMaTMU3aL,ii e1eKTPOTEXHIYHMX Ta MEXaTPOHHUX KOMIJIEKCiB.
Mpotokon Ne 27 Big 24.06.2026p.

Norop:xeHo MeTtoguuHoto pagoto HH IEE npotokon Ne43 Big 29.06.2026



