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AHoTamig

Jluctumutina «/[BUTyHM HETpaJMIIIHUX CXEeM» HAJeXHTh 0 HUKIY MpodeciiiHo-
OpPIEHTOBaHUX JAMCLMIUIIH OCBITHbO-IpO(eciiHOT mporpamMu «J{BUryHH BHYTPIIIHBOIO
3TOPSIHHSY I 3100yBadiB mepmoro (0akamaBpchbKOTo) piBHs BHIOI ocBith. [IpemMerom
TUCIUILUTIHA € KOHCTPYKIIisl, IPUHIUN [ii Ta 0COOJHMBOCTI POOOYMX MPOIECIB TETUIOBUX
ABUTYHIB BHyTpimHbOr0 3ropsHus ([IB3), peanizoBanux 3a HETpaAUIIMHUMU CXEMaMH, a
TaKOXX JBUTYHIB 30BHIIIHBOTO 3TOPSHHA, SKI MOXYTb MPEICTaBISITH AIbTEPHATUBY
Tpaguuiiiaum J[B3.

Ilin B3 TpaauumiiiHOi CXeMHM pO3YMIETbCS JBUIYH BHYTPIIIHBOIO 3TOPSHHSA,
poboumii Tporec SKOTO 3AINCHIOETHCS B HWITIHAPI, 00’€M SKOTO 3MIHIOETHCS BHACIIOK
pyxy mopmiHs. [lepeTBOpeHHS TMOCTYNAJIbHOTO pyXy TMOPIIHS B TaKOMy JBUTYHI
31MCHIOETHCST 32 JOMOMOIOK KPUBOLIMITHO-IIATYHHOTO MexaHi3my. B sikocTi poOodoro
TiJla BUKOPUCTOBYEThCA aTMoc(epHe MOBITPs (Ta MaJMBO 1 MPOIYKTH MOTO 3rOpSIHHA), a B
SIKOCTI TaJMBa — BYTJIEBOJHEBI PIMWHHI Ta ra3omojiOHI maymBa HA()TOBOTO TMOXOKCHHS.
TakuMm YMHOM JBUTYHH, IIO HE BIANOBIAAIOTH BKAa3aHMM BHUMOTaM B JAaHOMY Kypci
BIIHOCSITHCS 0 JABUTYHIB HETPAAUIIMHUX cXeM. /[0 IBUTYHIB HETPAIUIIMHUX CXEM TaKOXK
CJIiJT BIIHECTH JBUTYHH 3 KPUBOIIUITHO-IIATYHHUM MEXaHI3MOM Ta TPATUIIHHOIO IIUITIHAPO-
MOPIIHEBOIO TPYMOI0, SKi MarTh BIAMIHHOCTI MIOZO oOprasizamii pob6o4oro mukiy abo
perymoBanHs. Jl0 OBUTYHIB HETPagWIIMHUX CXe€M B JaHOMY KypCl TakoXX BigHECEHI i
JABUTYHH 3 30BHIIIHIM 3TOPSHHSM MajuBa (HAPHUKIIAL, ABUTYHH, SKi MPALIOIOTH 32 [UKIOM
Cripninra), ajke BOHH MOXYTh CKJIACTH IIJIKOM peajbHY ajJbTepHATHBY TPATULIHIM
JIBUTYHAM B JIESKHUX cepax 3aCTOCYBaHHS.

Jucuurutina «/{BUTYHH HETPaguIifHUX CXeM» IPYHTYEThCS Ha (DyHIaMEHTAIbHUX
3akoHax (i3uKH, XiMmii, TEPMOJIUHAMIKH, TiAPABIIKK Ta Ta30BOi JWHAMIKK 3HAHHS KOTPUX
Mae OyTm 3a0e3reyeHe MomnepeHIM BUBUCHHIM 3100yBadyaMy BiAMOBIIHUX JUCIUIUTIH Ha
1-3 xypcax HaBuaHHS. J[MCIMIUTIHA TIEBHOIO MIPOIO € CHHTE30M TaKUX JHUCIHILIIH OCBITHBO-
npodeciitHoi mporpamMu «/[BUTyHM BHYTPIIIHBOTO 3rOpsiHHS», AK «Teopis HIBHUTYHIB
BHYTPIIIHBOTO 3rOpsSHHSY, « KOHCTPYKIIiA Ta JUHAMIKA IBUTYHIB BHYTPIIIHBOTO 3TOPSHHS»,
«Arperaty noBiTPONOCTa4YaHHs ABUTYHIB BHYTPIITHHOTO 3TOPSHHS Ta MOTIINOIIIOE iX.

KnrwodoBi cnoBa: a/bT epHAT HBHI CHIOBI MEXaHI3MH, JBHIYHH 30BHILIHEOIO
3rOpAHHA, ABHIYHH HET PaJHLIHHHX CXEM, pOT OPHO-MOPIIHEBI JBHTYHH, T €PMOJHHAMIYHI

IHUKJIA.



Abstract

The discipline «Unconventional Engines» is part of the cycle of professionally
oriented disciplines of the educational-professional program «Internal Combustion Engines»
for first-level (bachelor's) education seekers. The subject of the discipline is the design,
operation principles, and peculiarities of the working processes of internal combustion
engines (ICE) implemented by non-traditional schemes, as well as external combustion
engines that may provide an alternative to traditional ICE.

By traditional scheme internal combustion engines (ICE) it is meant an engine in
which the working process occurs in a cylinder, the volume of which changes due to piston
movement. The transformation of the reciprocating motion of the piston in such an engine is
carried out by a crankshaft-connecting rod mechanism. Atmospheric air (along with fuel and
its combustion products) is used as the working fluid, and hydrocarbon liquid and gaseous
fuels of petroleum origin are used as fuel. Therefore, engines that do not meet these
specified requirements in this course are classified as Unconventional Engines. This
category also includes engines with a crankshaft-connecting rod mechanism and a
traditional cylinder-piston group, which have differences in the organization of the working
cycle or regulation. Additionally, external combustion engines (for example, engines
operating on the Stirling cycle) are also classified as Unconventional Engines in this course,
as they can present a viable alternative to traditional engines in certain application areas.

The discipline «Unconventional Engines» is based on the fundamental laws of
physics, chemistry, thermodynamics, hydraulics, and gas dynamics, knowledge of which
should be provided by the previous study of relevant disciplines in the 1-3 years of
education. To some extent, this discipline synthesizes such disciplines of the educational-
professional program «Internal Combustion Engines» as «Internal Combustion Engines
Theory», «Structure and Dynamics of Internal Combustion Engines», «Air Supply Units for
Internal Combustion Engines» and deepens their understanding.

Key words: alternative power mechanisms, external combustion engines,

unconventional engines, rotary-piston engines, thermodynamic cycles.



1. Onuc HAaBYAJBLHOI JUCIUIIJIIHA

Jucnururina «/[BUTYHH HeTpaguIiiHUX CXeM» Ma€ Ha METi MPOBECTH aHaili3

KOHCTPYKIIii Ta opranizamii poOOYoro mpomecy Cy4acHUX TPAAWIiHHUX JIBUTYHIB

BHYTpiH_IHBOFO 3ropsiHHA 3 MCTOKO BUBHAYCHHSA MOKIIMBUX HIIISX1B TOJIMIIEHHS MOKa3HUKIB

pobotu nepcnekTuBHUX JB3 numsixom 3acTocyBaHHS HETPAIUIIMHUX KOHCTPYKTUBHUX a00

TEPMOJAMHAMIYHHUX CXEM.

HaiimeHnyBaHHS MOKa3HUKIB

I"amy3pb 3HaHBb, CIIEIiANIbHICTD
(ocBiTHS mporpama),
OCBITHIH piBEHb

XapakTepuUCTHKaA HaBYAIbHOI

JACHUILTIHA
neHHa ¢popma | 3a04yHa hopma
HaBYAHHS HaBYAHHSI

KinbkicTh kpeautiB — 3

l"ary3b 3HaHBb

O060B’A3K0Ba

Monyxnis — 1 14 EnextpuyHa iHXeHepist PIK miaroToBK:
3MiCTOBUX MOIYJiB — 4 4-it 4-it
Enexrponnunt anpec PITH/] Cemectp
Ha caiiTi YHIBEpPCUTETY:

. . 8-it 8-it
https://nuos.edu.ua/studentu/po CrenianbHicTh N
lozhennya-nuk/opis-opp/opp- 142 EHerFeTHqu Jlexuii
dviguni-vnutrishnogo- MalnHOOY Iy BaHH5 30 ron 10 rox

zgoryannya-bakalavr/

3arajibHa KUIbKICTh
roaud — 90

OcsiTHbO-TIpO(eciitHa
nmporpama
«/IBUTYHH BHYTPIIIHBOTO
3TOPSTHHS

[TpakTu4Hi 3aHATTA

15 rom. 4 rog.

JlaGopatopHi 3aHATTS

TmXHEeBUX I'OOUH
Ui IeHHO1 (hopMu HaBUaHHS:

ayIMTOpHUX — 3;

caMocCTiifHO1 poOoTH
CTyJleHTa — 3.

OcCBiTHIii piBeHb:

ITepmmi
(bakamaBpChHKUiN)

CamocriitHa po6ora

45 ron. 76 ron.

Bup xoHTpOto:
€K3aMEH

®opMa KOHTPOJIIO:
KOMOiHOBaHa




2. MeTa BUBYEHHS HABYAJBLHOI JUCIUILIIHA

MeTo10 BUBYCHHS IUCHUILTIHU «EKCIUTyarariisi Ta peMOHT JABHTYHIB BHYTPIIIHBOTO
3TOPSIHHS, 3aCTOCYBAHHS MAJIMB Ta OXOJIOKYIOUMX PiIuH» € (hOopMyBaHHA y 3400yBadiB
OCBITH BIJIOBITHO 1O OCBITHHO-IPOQECIIHOT MPOrpaMu TaKUX KOMIETEHTHOCTEH:

IK-1. 3naTHicTh pO3B’sA3yBaTH CKIAAHI CHEIiagi3oBaHi 3a/1a4i 1 MpakTHIHI poOOTH y
rajmys3i €HepreTMYHOro MammHOOyAyBaHHsS abo y TMpoleci HaBYaHHSA, IO Mependadae
3aCTOCYBaHHS TEOpii TEMIOMAacOOOMiHY, TEXHIUYHOI TEPMOAMHAMIKH, TiApOra30JuHAMIKH,
Tpanchopmarlii (mepeTBOpeHHs) eHeprii, TEXHIYHOI MEXaHIKH Ta METO/IIB BIATIOBITHIX HAYK
1 XapaKTepu3yeThbCs KOMIUIEKCHICTIO Ta HEBH3HAYCHICTIO YMOB.

3K 4. 3HanHs Ta pO3yMiHHS MpEeIMETHOI 00jacTi Ta pPO3yMiHHA NpPOQeciiHol
JUSUTBHOCTI.

3K 10. 3naTHicTh IpamoBaTH B KOMaH/II.

@K 3. 3patnicte aHamizyBaTtd iHGOpMAIIO 3 JITEpaTYpHHX JDKEpend, 3M1HCHIOBATH
NMAaTeHTHUHN TOINYK, @ TAaKOK BUKOPHCTOBYBATH 0a3W JaHWX Ta iHII Jpkepena iH(opmarii
TUTsE 3A1CHEHHS POodeCiiiHOT MisUTBHOCTI.

@K 4. 3maTHiCTh 3aCTOCOBYBATH CTaHAAPTHI METOAM PO3PAXYHKY IPHU MPOEKTyBaHHI
JeTaJIel 1 By3JIiB €eHEPTeTUYHOTO 1 TEXHOJIOTIYHOTO 00JIaTHAHHS.

®K 12. 3parmicte Opatum ywacte y poOOTi Haja IHHOBAIIMHMMH TPOEKTaMH,
BUKOPUCTOBYIOUH METOH JOCIITHUIILKOI AiSTBHOCTI.

@K 13. 3gaTHiCTh BH3HAYATH MOMJIUBICTH 1 JOIIIBHICTH 3aCTOCYBaHHS JBUTYHIB

HETPAIUIIITHAX CXEM.

3. IlepeayMoBH A711 BUBYCHHS OUCIMUILIIHUA

[lepenymoBamMu s BUBYEHHS ITUCIHIUTIHU € TIOTEPEIHE BUBYCHHS HACTYITHUX
mucrumutia:  @isuka, Ximisg, Teopermuna wexaHika, TexHiYHAa TepMOJWHAMIKa,
Marepiano3HaBCTBO Ta TEXHOJOTIS KOHCTPYKIIMHMX MatepianiB, Jlerani mamuH, Teopis
MAIllMH 1 MeXaHi3MiB, Teopis IBUTyHIB BHYTPIIIHBOTO 3ropsHHsA, KOHCTpyKIis Ta AMHaMiKa
JABUTYHIB BHYTPIIIHBOTO 3TOPSIHHS, ATperaTé MOBITPONOCTa4YaHHs IBUTYHIB BHYTPIIIHBOTO
3TOPSIHHSL.

4. OuiKkyBaHi pe3y/1bTaTH HABYAHHA

3100yBavi OCBITH MOBMHHI TOCSTTH TaKUX MPOTPAMHUX PE3yJIbTATiB HABYAHHS:



[IPH 2. 3nanHs 1 po3yMiHHA IiH)KEHEPHHMX HAyK Ha piBHI, HEOOXigHOMY IS
JIOCATHEHHS 1HIIUX PE3yJbTaTiB OCBITHHOI MPOTPaMH, B TOMY YMCII NEBHA O0I3HAHICTH B
OCTaHHIX JOCATHEHHSIX.

[IPH 6. Po3pobnsitt 1 mpoekTyBaTd BHPOOM B Taldy3l EHEPreTUYHOTO
ManMHOOYIyBaHHS, TMPOLECH 1 CUCTEMH, IO 3aJ0BOJILHSIOTh KOHKPETHI BUMOTH, SIKi
MOXXYTh BKJIIOYATH OOI3HAHICTH NPO HETEXHiuHI (CyCHUIBCTBO, 3I0pOB'S 1 Oe3meka,
HAaBKOJIMIITHE CEpPEJOBHINE, CEKOHOMIKa 1 TPOMHCIOBICTB) acleKkTd; OOpaHHS 1
3aCTOCOBYBAHHSI aJI€KBaTHOI METOOJIOT11 POEKTYBAHHSI.

[IPH 7. IlpoextyBaTu 0O’€KTH E€HEPTETUYHOTO MAIIWHOOYIyBaHHS, 3aCTOCYBATH
Cy4JacHi KOMEpIIiifHI Ta aBTOPCHKI MPOTrpaMHi MPOIYKTH HA OCHOBI PO3YMIHHS MEPEIOBUX
JOCSITHEHB Tally3l.

[TPH 11. Po3ymiHHS 3aCTOCOBYBaHHUX METOAMK MPOEKTYBAHHS 1 TOCIIIKEHb y cdepi
C€HEPreTUYHOT0 MAIIMHOOY IyBaHHSI, @ TAKOXK X 0OMEKEHb.

[1PH 21. AnanizyBaTu pO3BUTOK HAYKH 1 TEXHIKH.

[1PH 22. Po3pobnsiT, MOnENTIOBAaTH Ta aHali3yBaTH €(EKTUBHICTh JBUTYHIB
HETPAAUIIMHUX CXeM 3 BUKOPUCTAaHHSIM CY4YaCHHX IPOrPaMHUX 3aco0iB Ta METO[IB

IH)KEHEPHOTO MPOEKTYBAHHS, 3 YPaxXyBaHHIM €KOJIOTIYHUX 1 EHEPreTUYHUX BUMOT.

5. Ilporpama HaBYAJIbHOI JUCHUIIIHH

3micToBuii Moayab 1. 3aranbHi nonoxkeHHa. Hetpaauiiitai poOoul UKIM B paMKax
TPAIULIMHUX KOHCTPYKTUBHUX CXEM.

Tema 1. Buznauenns [IB3 TpaguuiiiHoi cxemu, 3’sCyBaHHsI NMPUHIMIIOBUX Baj Ta
HEJIOJIIKIB TPAAUIIIHHUX CXeM Ta Kiacudikallis HeTpaJulIMHUX JBUTYHIB.

Tema 2. CucteMHUI NiAX1A [0 MOPIBHSUIBHOTO aHA3y JIBUTYHIB PI3HHX CXEM,
CUCTEMHMI MAX1]] 10 IPOEKTYBAHHS HOBUX JIBUTYHIB.

Tema 3. AnbpTepHaTuBHI poOOYl IMKIM JABUTYHIB TPAAMLINHUX CXEM, MOPIIHEB1
JBUTYHU 3 MPOJOBXEHUM PO3IIMPEHHSIM, MOPIIHEB] JBUTYHHU, IO MPALIOIOTh 3a IUKIOM
ATKIHCOHAa Ta UUKIOM Minepa, NBUTYHH 3 PO3AUICHHSM poOOYOro mpolecy Ha JBa
umninapu (aBuryH Kymyns, Ckyaepi).

Tema 4. JIBUryHM TpaguUIMHUX CXE€M, [0 TMPALIOIOTh 3 BUKOPUCTAHHSIM
HETPaJUIIMHOrO MaJINBA.

Tema 5. Pinko BxuBani cxemu Tpamumiaux J[B3. Asiariiini 3ipkomonioni /B3 3

MOBITPSHUM  OXOJIOJDKEHHSIM, aBTOMOOUTbHI JBUTYHH 3 TIOBITPSHUM OXOJIOIKCHHSIM,



IBUTYHH 3 TPOTHJICKHO PYXOMHMH IOPIITHSAMH, ABOTAKTHI JABUTYHH 3 HETPaIUIIHHUMH
CXeMaMH MPOTyBKH.

3microBuit  moayas 2. IlopmmneBi [IB3 3 anbrepHaTUBHMMHM  CHJIOBUMU
MeXaHI13MaMH.

Tema 6. BusHadeHHs Baj Ta mepeBar LEHTPAIHHOTO KPUBOIIMUITHO-IIATYHHOTO
mexaHismy Ta pisHoBuAiB KIIM. Kracudikamis Ta KOpoTKa XapaKTepHCTUKA
IIbTEPHATUBHUX CUJIOBUX MEXaHI3MiB MOPIIHEBUX JBUTYHIB.

Tema 7. J[Burynu 3 «0e3maTyHHUMI» CHJIOBUMH MEXaHI3MaMu eiirncorpagiqyHoro
Ta TinonukiIiyHoro Tuny: aABurynu Ilapcounca, bypne, banannina, Mroppes, Bys.

Tema 8. /IBurynu 3 6araToBaXUIbHUMHU MEXaHI3MaMH, ABUTYHH 3 MEXaHI3MOM THITY
«CKOIIICHA M1aiibay Ta iH.

Tema 9. /IB3 3 BiIbHO PYXOMHMH MOPHIHAMHU: IHU3EITH-KOMIIPECOPH 3 BUIBHO
PYXOMHUMH TOPIIHAMHU, TE€HEPATOpPH Tra3y BHUCOKHX IapaMeTpiB 3 BUIBHO PYXOMHMH
MOPITHSAMU, OYiBEIbHI AU3ETH-MOJIOTH.

3micToBuii MmoayJs 3. PoropHo-nopmiaesi J[B3.

Tema 10. BusHaueHHS HEAONIKIB Ta MEpeBar CHUCTEMH MOPIICHb-IMIIHAP IS
3a0e3neueHHsT pe3epByapy 3MiHHOTO 00’emy. Kiacudikariiss Ta KOpoTka XapaKTepUCTUKA
AIIbTEPHATUBHUX CXEM Oprasizamii pe3epByapy 3MIHHOTO 00’eMy 1si 3a0e3neueHHs B Hil
pobouoro mukiy JIB3.

Tema 11. OcobnuBocTi KOHCTPYKINi, pOOOYOro MUKy, NPOEKTYBaHHSI Ta
pPO3paxyHKy pPOTOPHO-TIOpIIHEBOTO ABuryHa Bankens. IlepeBarm Ta Hemomiku IBUTYHA
Banxkens.

Tema 12. OcobnuBocTi KOHCTPYKINi, poOOOYOro IUKIY, NPOEKTYBAaHHSI Ta
PO3paxyHKy pPOTOPHO-JIONATEBOTO ABUTYHA. llepeBarm Ta HEmONIKH POTOPHO-JIOMATEBOTO
JBUTYHA.

Tema 13. PoraruBHI JOBUTYHM aKCiadbHOTO THITY, TOPOBHIHI Ta CQEpOBUAHI
JABUTYHH, POTOPHO-TIOPIIHEB] JBUTYHH 1HIIUX CXEM.

3micToBHif MoayJib 4. J/[BUTYHH 13 30BHINTHIM MiABECHHSIM TETUIOTH.

Tema 14. BuznaueHHs1 HEJOJIKIB Ta IepeBar ABUTYHIB BHYTPIIIHBOTO 3TOPSHHS, B
MOPIBHSAHHI 3 JBUTYHAMH 30BHIIIHBOTO 3TOPSAHHA. JIBUTYHHM 30BHIIIHHOTO 3TOPSHHS SIK

anprepHatuBa cyyacHuM JIB3. KoHCTpyKiisi ABUTYHIB 3 30BHIIIHIM MiIBEICHHIM TEIUIA.



Tema 15. OcoGmmBocTi pobGoyoro mUKIY Ta pi3HOBUAM ABUryHa CripiiHra.

Po3paxyHok po6oyoro mukirty Ta 0COOIMBOCTI MPOEKTYBaHHA NBUTYHIB CTipiiHra. AHaii3

poOOUYNX XapaKTEPUCTUK BUKOHAHUX ABUTyHiB CTipJiHra.

TeMaTnuHUH IUIAH HAaBYAJILHOI JUCIUILIIHA

Ha3Bu 3MicTOBHX MOJIYJIB 1 TEM

KispkicTs TOIMH

Jenna dpopma

3aouna dopma

Pazom

Yy TOMY YHCIi

Yy TOMY YHCIi

JIEKIT

MIPAKT,

mabop.

CM.D.

Pazom
JIEKINT

MIPAKT.

1200D.

CM.D.

2

3

4

5

7 8

9

10

11

Moayas 1.

3microBuid Moaynb 1. 3aranbHi nonoxkeHHs. Herpaguuiliai poOoyi HIMKIM B paMKax TpaauLiiHUX

KOHCTPYKTHBHUX CXCM

Tema 1. Busnauenus JIB3 TpaaumiitHol
CXeMH, 3’ICyBaHHS MPHUHIIUIIOBUX BaJl
Ta HENOJIKIB TPamWIifHUX CXEeM Ta
KIacuQikaris HETPaJUIIIHHAX
JIBUTYHIB.

Tema 2. CucreMHMI MmOxix 10
MOPIBHAUIBHOTO ~ aHami3y  JBUTYHIB
PI3HHX CXEM, CHCTEMHHH MiAXiny [0
MPOEKTYBAHHS HOBUX JBUTYHIB.

10 1

Tema 3. AnprepHaTHBHI po0OOYl LUKIH
JBUTYHIB TPAJUIIIHHUX CXEM, TIOPIIHEBI
JIBUTYHU 3 MPOIOBKEHUM
PO3LIMPEHHSIM, MOPIIHEB] ABUTYHH, IO
MpaLiolOTh 3a IMKIOM ATKIHCOHa Ta
LHUKIOM Minepa, JBUTYHH 3
po3IineHHsIM poOoUoro Mmpoecy Ha JBa
uuninapu (aBuryH Kymryms, Ckynepi).

Tema 4. JIBUTYHH TpagMLIAHHX CXEM,
OI0 TpalolTh 3  BUKOPHCTAHHAM
HETPaIUIIHOTO NMaJIuBa.

Tema 5. Pigko BXuBaHI CXEMH
TpaIUIiHHUX JIB3. ABiariini
sipkomoaioHi  JIB3 3 moBiTpsHUM
OXOJIOJKCHHSIM, aBTOMOOLUTBHI JIBUTYHH
3 MOBITPSHUM OXOJIO/KEHHSIM, JIBUTYHU
3 TPOTHICIKHO PYXOMHUMH TOPITHIMH,
JBOTAKTHI JBUTYHHU 3 HETPAIUI[IHHIMU
CXeMaMH MPOJTyBKH.

Pazom 3a smicmoeum mooynem 1

30

10

6

0

14

30 | 3

2

25

3microBuii Mmoaynb 2. [lopunesi [IB3 3 anbTepHaTHBHUMU CHIIOBUMH

MeXaHI3MaM#

Tema 6. BuzHaueHHs Baja Ta IepeBar
LHEHTPaILHOTO KPHUBOIINITHO-
IIaATYHHOTO MeEXaHi3My Ta pi3HOBHIIB
KIIIM. Knacudikamis Ta KOpoTKa
XapaKTepUCTHKA abTEpPHATUBHUX
CHJIOBHX  MEXaHi3MiB  MOpPLIHEBUX
JIBUTYHIB.

Tema 7. JIBUTYHH 3 «Oe3ILIaTyHHUMH
CHJIOBUMH MexaHi3MaMu

10




SIINCOTpaivHOr0 Ta TIMONUKIIYHOTO
tuny: gBuryHu Ilapconca, bBypie,
Bananzgina, Mioppes, Bys.

Tema 8. JlpuryHu 3 OaratoBaxiIbHUMU
MeXaHi3MaMH{, JBUTYHH 3 MEXaHi3MOM
TUIY «CKOILIEHA I11aiibay Ta iH.

Tema 9. ]IB3 3 BiIBHO pPYXOMHMH
MOPIIHSAMH:  AM3ETb-KOMIIPECOpH 3
BUJILHO PYXOMHMU MOPIIHMH,
TeHEpaTOPH Ta3y BUCOKUX MapaMeTpiB 3
BUIBHO PYXOMHMU MOPIIHMH,
OYiBEIJIbHI TU3ETh-MOJIOTH.

Pazom 3a smicmoeum mooynem 2

30

8

4

0

18

30

25

3micToBuii Moayb 3. PoTopHo

-nopuHesi B3

Tema 10. Bu3HaueHHS HEOONIKIB Ta
mepeBar CHUCTEMH MOPIICHb-LMIIIHAD
UL 3a0e3nevyeHHs pesepByapy
3MmiHHOro 00’eMy. Kuacudikamis Ta
KOpOTKa XapaKTepUCTHKA
aIbTEpPHATUBHUX  CXEM  OpraHizamii
pe3epByapy 3MiHHOTO 00’€My  JuIs
3a0e3nedyeHHsl B Hii poOOYoro LHUKITY
JB3.

Tema 11. OcobaMBOCTI KOHCTPYKLII,
po0oOYOro MKy, MPOEKTYBAaHHA Ta
PO3paxyHKy POTOPHO-TTOPLTHEBOTO
nsuryHa  Baskenms.  IlepeBarm  Ta
HeIOJiKU ABUTYHA Bankens.

Tema 12. OcoOnMBOCTI KOHCTPYKIIi,
poboYOro MKy, MPOEKTYBAaHHA Ta
PO3paxyHKy POTOPHO-JIONIATEBOTO
npuryna. Ilepearm Ta  Hemodiku
POTOPHO-JIONATEBOTO JBUTYHA.

Pazom 3a smicmoeum mooynem 3

15

6

4

0

5

15

2

13

3micToBHI MOIYMb 4.

JIBUTYHH 13 30BHIII

HIM IiBEIEHHIM TEILIOTH

Tema 13. Bu3HaueHHS HEIONIKIB Ta
mepeBar  JABUTYHIB  BHYTPILIHBOTO
3TOPSIHHA, B TOPIBHSHHI 3 JIBUTYHAMH
30BHIIIHBOIO  3TOpsiHHA.  JBUTYHH
30BHIIIHBOTO 3TOPSHHS K
apTepHaTHBa cyyacHuM JIB3.

Tema 14. OcobauBoOCTI poOOYOTO LHUKITY
Ta pisHoBUAM nBuryHa CripiiHra.
PospaxyHok  pobodoro mmKIy —Ta
0CcOONMBOCTI TPOEKTYBaHHS JBUTYHIB
Cripminra. Amnauris pobounx
XapaKTePUCTHK BUKOHAHHMX JBUTYHIB
Cripminra.

Tema 15. KoHCTpyKWis [ABUTYHIB 3
30BHIIIHIM IIABEAEHHIM TeEIUIa.

Pazom 3a smicmoeum mooynem 4

15

15

13

Pazom 3a Kypcom

90

30

15

45

90

10

76
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TeMu NpakTUIHUX 3aHATH

[TpakTuyHi 3alfHATTS MAIOTh HA METI 3aKpIIJICHHS MaTepiany JIEKIIHHOTO KypCcy Ta
HOro JONOBHEHHS pO3IJISAAOM MPAaKTUYHUX 337a4 PO3PaxyHKy poOouyoro LMKy, abo
OKpPEMHX IPOLECIB LUKIY Ta KOHCTPYIOBAHHS JIBUTYHIB HETPAJULIMHUX CXEM 1 iX CHUCTEM.
Ha mpakTuaHuX 3aifHATTIX TaK0X PO3IIISIAIOTHCS OCHOBHI €Taly €CKi3HOTO MPOEKTYBAHHS
IBUTYHA, SIK€ BHUKOHYETHCA KOXKHOIO MIATPYNor0 3100yBaviB (JOKIAAHIIIE TPO METY
po3nineHHs 3400yBadiB Ha MIATPYNH BHUKIAAEHO B po3aini «lHauBigyambHa poOOTay).
Takox mpakTHUHI 3aHHATTS BUKOPHCTOBYIOTHCS /JISI MPOBEACHHS KOHTPOJBHUX 3aXO[iB

(KOHTPOJIBHHUX POOIT) Ta 3aXUCTY IMiITOTOBJICHHUX 3100yBauaMu pedeparis.

Ne KisabkicTs
HasBa Temu
3/m TOJAUH
Ilpakmuune s3aiinammsa Nel. TloOynoBa iepapXid4HOi CXEMH IPOEKTYBAHHS
1. | nBuryHa HeTpaauuiiHoi cxemu. IlonepeqHe BU3HAYCHHS OCHOBHHX IapaMeTpiB 2

JBUTYHA: 4acTOTa 00epTaHHs, PO3MIPHICTh, KUIBKICTh IIMJIIHAPIB

Ipaxmuune 3aiinamms Ne2. [1oOymnoBa po3paxyHKOBOT'O alTOPUTMY poOOYOTO
nporecy B audepeHIiinii ¢opmi s BIIKPUTOI TEPMOIMHAMIUHOI CHUCTEMHU.
2. | AHami3 ieanxizoBaHOr0 Ta AIMCHOTO IUKIIB JBUTYHIB, [0 MPALMIOIOTH 32 IIUKIOM 2
ATtkiHcoHa, Mimnepa, [[’sueHko. Bu3HaYeHHS KOHCTPYKTHBHHX OCOOJIMBOCTEH
TaKUX ABUTYHIB

IIpakmuune 3aunsamms Ne3. IIopiBHAHHS KOHCTPYKIii Ta ocobmuBocTeil podoTu
JBUTYHIB 3 PIAMHHUM Ta MOBITPSIHAM OXOJIO/DKEHHSIM. BU3HA4YCHHS] BUMOT IS
aBial[iiHUX TOPIITHEBUX [BHUTYHIB. AHa3 PIAKO BXXHMBAHMX CXEM JBOTAKTHHX
JIBUTYHIB

Ilpakmuune  3aiimamma Ne4. Po3paxyHOK KIHEMaTHKd Ta  JUHAMIKU
0e31IaTyHHOT'O0 CHJIOBOTO MeEXaHI3My enincorpadiuHoro Tumy. BusHaueHHS
4. | IpUYMHU Ta WUUIAXIB BHUPIIICHHS NpOoOJeMH 3aKiIMHEHHS MexaHi3sMmy. Ecki3He 2
MOPIBHSHHS JIBUTYHIB 3 TPAJUIIHUM KPUBOLIUIHO-IIATYHHUM MEXaHi3MOM Ta 3
0e31aTYHHIM MEXaHI3MOM.

Ilpakmuune 3aiinammsa Ne5. Po3paxyHOK KiHEMAaTHKH JIBUTYHIB 3 BUIBHO

> PYXOMHUMH IOPILHIMHU. 2
Ipaxmuune 3atinamms Ne6. TloOynoBa TEOPETUYHOTO Ta IiHCHOrO MPOQIiITIO

6. | poropy Ta TBipHOi KOprycy aBUryHa Bankens. Po3paxyHOK KiHEeMaTHKU JBUTYHA 2
Banxkens.

7 Ipakxmuune 3aunammsa Ne7. PpspaxyHoy KiHeMaTI/IKIfI POTOPHO-JIONIATEBOTO )
JBUTYHA, PO3PAXYHOK Yacy-Tepepizy OpraHiB razopo3noiny.

] Ilpakmuune 3avnamms NeS. Po3paxyHok ineanizoBaHoro nBuryHa CripiiHra. 1

OcobauBocti poboTH 0-, B-, y-CripiiHra.

InpuBinyanbHa po6ora 3100yBaydiB

InnuBinyansHa poboTa 3700yBaviB BUKOHYETHCS i/l KEPIBHULITBOM BUKJIaa4ya 1 Mae
Ha METI NOTVIMOJIEHHS Ta 3aKpIiIUICeHHSI MaTepiany JeKIIITHOro Kypcy. 3BaKalo4yd Ha Te, IO

aHaJll3 HETPAAMLIMHMX CXE€M JBUIYHIB 30BHIIIHBOIO Ta BHYTPIIIHBOIO 3rOPSHHS
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HEMOXJIMBHN 0€3 JOKJIAIHUX PO3PaxyHKIB iX poOOUYMX IMKIIB, @ TaKOX 0e3 eCKi3HOTro
NPOEKTYBAHHA 1X KOHCTPYKIIil, MPOMOHYETHCS HACTYIIHA OpraHi3amis I1HIWBIIyaTbHOI
pobotu 3100yBadiB.

AkanemivHa rpyna 3700yBadiB MOJUISETHCS BUKIIAAadeM Ha MiArpynu mo 5S...6 ocio,
AKi YMOBHO HAa3WBAaIOTh «KOHCTPYKTOPCbKMMH  Otopo». Ilinrpymu  OTpUMYIOTH
IHIMBIAyallbHE 3aBJIaHHS HA €CKI3HE MPOEKTYBAaHHS JBUTYHAa HETPAIMIINHOI CXeMHu 3
JOKJIAJAHOI0 TPOPOOKOIO CIEUiadbHOTO MHTAaHHA. B KOXHIM MiArpymi BUKIagadeMm
MPU3HAYAETHCS BIMOBiNaNbHa 0co0a (TOJOBHHM KOHCTPYKTOpP), JO OOOB’SI3KIB SIKOI
BXOJIUTh 3arajJibHe KEPIBHUIITBO POOOTOI0 MIiATPYIH, PO3MOALT POOIT cepea WICHIB
NIArPYNH, HPUMHATTS PIIEHb 1100 KOHCTPYIOBaHHS JBMIyHa. BiamoBiganbHa ocoba
M1JIMOPSIKOBY€ThCSI 6e3mocepeIHLO BHUKJIa1a4yeBl, 1HIII1 YJICHHU HiATPYIH
M OPSIKOBYIOTHCSI BIATIOBIIabHINA 0C00i.

[HnuBinyansHe 3aBIaHHS BHKOHYETHCS B BHUIVIAII PO3PaxyHKOBO-TpadidHOi poOOTH
Ta MICTHTh PO3PaxXyHKOBO-TIOSCHIOBAJIbHY 3allMCKy 1 rpadidyHy dYacTUHy. BuKOHaHHS
IHAMBITyaIbHOTO 3aBIaHHS 3iHCHIOEThCA 3a gomomororo IIK Ta mepenbadae po3poOKy
KOXKHOIO MIATPYNOI0 HEOOXiTHUX MpOrpaMHUX 3aco0iB IS 3AIMCHEHHS BiJNOBIIHUX
po3paxyHKiB. IHAuBiAyanpbHEe 3aBHAHHS MICTHTHh CTAaHAAPTHI YaCTHHU: ONHUC JBHUTYHIB
3aJ]aHOi HEeTPAAMIIIHOT CXeM, PO3PaxXyHOK KiHEMAaTWKH ABUTYHA, PO3PAXyHOK IWHAMIKU
IBUTYHA, PO3PAaXyHOK poOOYOTo IMKIY ABUTYHA Ta €CKi3HE MPOEKTYBaHHS ABHUTYHA. Kpim
TOTO O KOKHOTO 1HIWBIAYaJbHOTO 3aBJAHHS CTaBUTHCS 3ajadya MPOPOOKH CIEIiaIbHOTO
MUTaHHSA. 3MICT CHEIaIbHOTO THUTAHHS 3aJIeKUTh BiJ OCOOIMBOCTEH JBUTYHA, IO
MIPOEKTYETHCS.

3axuCT IHIWBIyaJIbHOTO 3aBJaHHS BUKOHYETHCS TOETAITHO BiMMOBIAHO J0 Tadm. 1.
HampukiHui cemecTpy BCl€0 HIATPYNOI 3AIMCHIOETHCA 3arajlbHUM 3aXUCT 3aBJAHHS Y
BUTJISAII JOMOBIAl Mepes ayauTopiero. [HauBiAyalbHE 3aBAaHHS BBAXKAETHCS 3aXUIICHUM
AKIIO MIArpyna OTpHMaja 3arajioM 3a WOro BHKOHaHHS Oinbime 20 OamiB. 3axuiieHe
1HAMBITyalIbHE 3aBJIaHHS € TiCTABOIO VIS JIOIMYCKY /10 €K3aMEHY.

Kpim 3a3HaueHoro Buay iHAMBITyanbHOI POOOTH KOKEH 3400yBay IiJl 4ac CEMECTpPy
Ma€ MOXKJIMBICTB MIATOTYBaTH pedepar, MPUCBIUCHUN ABUTYHY HETPAIHUIIIHOT CXEMH, SKHHA
HE BIAMOBia€e IHAUBIMYyaJLHOMY 3aBIaHHIO JKOIHOI miarpynu. Pedepar mimisrae
myOIiYHOMY 3aXMCTY Ha MPAaKTUYHHUX 3aiHATTAX. bamu, oTpumani 3a miAroTOBKY Ta 3aXHUCT

pedepary (pa3om He Oinbire 10 6amiB) 701aOTHCS 10 TOTOYHOTO PEUTHHTY 37100yBava.
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CamocrTiiiHa poboTa

No Kinekicts ronuu
3/m Bun poboru Jlenna ¢opma 3aouna popma
1 ITinroroBka 0 JIEKIIHA 10 10
2. | IlizroroBka 10 MPaKTUYHHUX POOIT 10 10
3. | BuxkoHaHHs 1HOUBIAYaJILHOTO 3aBJaHHS 15 15
4 [TinroToBKa 10 eK3aMeHY 10 41
Pazom 45 76

6. Meroau HaBYaHHA, 3aCO0U IiaTrHOCTHKH pe3yJbTaTiB HABYaHHA Ta
METOMHM 1X IEMOHCTPYBaHHS

MeToau HaBYaHHS:

— JIEKIIT;

— poOoTa 13 JIiTepaTyporo;

— penponyKTUBHI Oeciau;

— MPaKTU4HI poOOTH;

KonTposns ycminrHOCTI HaB4aHHS 37100yBaviB MPOBOAUTHCS Y POpPMAX MOTOYHOTO Ta
MiJCYMKOBOTO KOHTPOJIIO.

Meroau paeMoHCTpallli pe3ysbTaTiB HaBYAHHS: YCHI BIINOBiAI Ha MPAKTUYHUX
3aHATTSIX, BUKOHAHHS 1 3aXWCT IHJIWBIIYyaJIbHOTO 3aBlIaHHS, NUCHMOBUN €K3aMEH 3

MOCTIYIOYNM YCHUM OMUTYBAHHSIM B IIPUCYTHOCTI OJTHOTPYITHHKIB.

7. ®opMH MOTOYHOT'O Ta MIACYMKOBOTO KOHTPOJIIO

[ToTouHnii KOHTPOJIb MOJIATAE Yy MEPEeBipIi 3HAHb Ta MPAKTUYHOI MiATOTOBIEHOCTI
3100yBaviB 3 MEBHOI 3aBEPIICHO] YACTUHU HABUYAIHHOI JUCIMILTIHU (3MICTOBOTO MOJYJIS),
YMiHb BUKOHAHHS 1H/IMB11yaJlbHUX 3aB/1aHb.

®opMaMM IOTOYHOTO KOHTPOJIIO €:

— YCHI BIANOBi/ll HA TPAKTUYHUX 3aHSTTSX;

JIocSiTHEHHSI CTyAeHTa OWIHIOITHCS 3a 100-0anmbHOI0 CHUCTEMOIO YHIBEPCHUTETY.

[TincymKoBa OIiHKa HABYAIBHOTO KypCy BKIIIOUAE B c€0€ OIIHKU 3 TOTOYHOTO KOHTPOJIIO Ta

OL[IHKU 3aKJIFOUYHOTO 1ICTIUTY.
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VY KOXXHOTO KOMITOHEHTa CBOSI YacTKa B 3arajibHid CHCTEMI OLIHOK. Y MPOMIKHHUX
OIliHKaX 3100yBau OCBiTH Moke HaOparu 0 60 OGami. Ilim KOMIIOHEHTOM MPOMIKHHX
OLIIHOK PO3yMIIOTBCSA MOTOYHI OLIHKKA MPOTITOM CEMECTPY 32 BUKOHAHHS 1 3aXHCT MOJYJIiB
igauBinyanbHOrOo 3aBaaHHs. [loTouHuit KOHTpONb mependadae OLIHIOBAHHA TEOPETHYHOI
MiTOTOBKHA 3700yBadiB BUIIOi OCBITH i3 MEBHOrO0 MOAYJs (y TOMY YHCIi, CAMOCTIHHO
OIPaIbOBAHOTO MaTepiay) Mg yac poOOTH Ha MPAKTUYHUX 3aHATTSX).

[Tlin dWac ex3ameHy i3 AWCHMIUIIHA 3700yBad IMOBHHEH BIJNIMOBICTH HAa YOTHPHU
3alMTaHHs €K3aMEHALIHHOTO OiJeTy, sIKi OXOIUTIOIOTh TEMH PI3HHUX 3MICTOBHHUX MOJYIIB.
BinnoBine Ha 3ammraHHS 3700yBavaM NpPOMOHYETHCS HAAaBaTH y MHCHMOBIH ¢opmi i3
NOJANBIIMMU YCHUMH TOSICHEHHSIMH Ta yTouyHeHHsMH. [li dYac ckmamaHHS eK3aMeHy
MOKJIUBE BUKOPHCTAHHS BIIACHUX KOHCIEKTIB JIEKIIA 13 M03BOJy BuUKIanava. [loBHa
BIJIMOBIb HA BCI KOHTPOJIbHI MUTAHHS OLIHIOEThCA 10 40 OaniB (MakcMMallbHa KiJIbKICTh
OaiB Ha ojHE TMTaHHA — 10 OamiB).

MaxkcumManbHa OIiHKa 3akiatoyHoro icnuty cranoButh 100 GamiB. [IpaBo ckiramatu
3aKIIIOYHHUN 1CTIMT HAJA€ThCs 37100yBadeBi OCBITH, fAKiH 13 ypaxyBaHHSIM MPOMIKHHUX OIIIHOK
Ta MAaKCUMAaJILHOTO Oally 3aKIIIOYHOTO icuTy Habupae He meHie 60 OaiB.

3apaxyBaHHS KpPEAHWTIB HABYAIBLHOTO KypCy MOJIIMBO TUIBKH IICHS JOCATHEHHS
pesynbrari, 3armanoBanux PITHJ[, mo BupaxaeTbcs B OJHIA 3 TO3UTHBHUX OIlHOK,

nepez[6aquHx YHMHHHM 3aKOHOOAaBCTBOM.

8. Kpurepii oliHIOBaHHS pe3yJIbTaTiB HaBUaHHSA

MakcuMaJbHA KiJIBLKICTEH 0a1iB

®opma konTpOIIO Jenna ¢popma 3aouna gopma
BukoHaHHS 1HIMBIyaJTbHOTO 3aBIAHHS 60 —
Po3po0ka i 3aXuCT cremiaabHOro B 60
UTaHHS
Bceboro 60 60
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Jlenna popma 3aouna popma
Bun pobotu Klg;(il;“ Bun pobotu Klg;(il;“
Onuc npuHIUMIy Iii, HEIOIKIB Ta
nepeBar JIBUr'yHa HeTpaauLiiHOl 5
CXeMH
KinemaTnuHmii po3paxyHOK 5
JBUTYHA
JluHaMi4HMHA PO3pPaxXyHOK JIBUTYHA 5
TepmoauHaMiuyHMA pPO3paxyHOK 5
po60OYOro IUKITY JABUI'YHA
Po3pobka cneniaabHOro MUTaHHS 20 Po3pobka cneniaabHOro MUTaHHS 40
3axuCT 1HAUBIAYAIBHOTO 3aBIaHHS 20 3axucT iH/MBIAyaILHOrO 20
3aBJIaHHS
Tiacymxosuit Ex3zamen 40 Ex3zamen 40
KOHTPOJIIb
Cyma 100 100

Tabnuus 1. Ckmaz, obcar i T epMiHH BHKOHAHHS 3MICT OBHX MOJYJIB IHJHBIAYAJIbHOTO

3aBJaHHA 3 JHCHHITIHH «/[BUTYHH HET PaJHIIIHHUX CXEM).

Momymi

Cyma

HalimenyBaHHs .
6aniB

HaiimeHyBaHHS 3MiCTOBHX MOJYJIiB
(erarmiB 1HIWBITyaLHOTO 3aBIAHHS)

Tepmin
BUKOHAHHS,
THXJICHb.

1. Onuc npuHIUMy Aii,
HEJIOJIIKIB Ta mepeBar
JBHUTYHA
HETPATUIIIHHOT CXeMH

1..5

1. Onuc npuHIUITY 11T JBUTYHA, BU3HAYCHHS
MPUHLUIIOBUX CXEM Ta BUBHAYEHHS
KOHCTPYKTHUBHOI CXE€MH JBUTYHA, L0
MIPOEKTYETHCS.

2. Kpecnenns B AutoCAD po3paxyHKOBOT
CXEMHU JIBUT'YHA.

I1I

3. IlonepeaHe BU3HAUEHHSI OCHOBHUX
BHU3HAYAJIBHUX MAPAMETPIiB ABUTYHA: YaCTOTH
o0epTaHHs, KUTBKOCTI IIMITIH/PIB,
PO3MIpHOCTI IUIIIHAPIB, rabapUTHUX
PO3MipiB, MacH.

2. Kinemaruunuii
PO3PaxyHOK JBUTYHA

1.5

1. CknaanHs KIHEMaTUYHOI PO3PaXyHKOBOL
CXEMHU.

2. Po3paxyHOK KIHEMaTHKH CUIIOBOTO
MeXaHi3My Ta 00Y0Ba 3aJIeKHOCTI 3MIHH
00’eMy LWITIHIpA ABUTYHA BiJ KyTa
MIOBOPOTY Baly.

3. JluHaMiuHUH
PO3PaxyHOK JBUTYHA

1.5

1. BuzHaueHHs po3paxyHKOBOI CXEMHU AJIs
JMHAMIYHOTO PO3PAXYHKY 3 BKa3aHHSIM CHUJI,
1110 JiI0Th B CHJIOBOMY MEXaHi3Mi JIBUTYHA.

VI

2. Po3paxyHOK 3aJI€KHOCTI OCHOBHHX CHII,
1110 JiIOTh B CHJIOBOMY ME€XaHi3Mi JIBUTYHA
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BiJl KyTa IIOBOPOTY Bally.
1. CxnamaHHs po3paxyHKOBOI CXEMH,
4. TepMO,Z[I/IHaMi‘IHI/Iﬁ BHU3HAUCHHSA TUITY MaTeMaTHUYHO1L MO,Z[CJ'Ii.
PO3PaXYHOK po6OUYOro 1.5 2. Po3po0Oka anropurmy MaTeMaTU4HOI IX
IUKJTY JIBUTYHA MO
3. BukoHaHHS pO3paxyHKIB.
> PO.3 pobka 1..20 1. ITornubneHe BUBYEHHS OKPEMOT PoOIeMHu XI
CIICH1AJIBHOI'O MMTaHHA
6. 3axucr
1H/IMBITyaJIbHOTO 1..20 XII
3aBJaHHA
Pazom 60
8.1. KoHTposb Ta oliHIOBaHHS 3HAaHb 3a 1. 1-4 B Tab. 1
IIpakTnune .
Kpurepii oniHroBanHs
3aHATTS
5 ['muboke pO3KpUTTS MUTAHHS TEMH, BIIbHE BOJIOIIHHS MaTepiajioM,
aKTUBHA Y4acTb y poOOTi ceMiHapy, BUCTYMN Y TUCKYCii
4 Po3KpHUTTS NMUTaHHS TEMH, BUIbHE BOJIOJIIHHS MaTepiaioM
3 Po3KpHUTTS MUTaHHS TEMH, HEJJOCTATHHO BIJIbHE BOJIOAIHHS MaTepiaJoM
) HenoBHe po3KpUTTS MUTAHHS TEMH, HEIOCTATHHO BUIbHE BOJIOIIHHS
MaTepiajioMm
0 He3anoBisibHE PO3KPUTTSI MUTAHHS TEMU

8.1. KonTposb Ta oriHroBaHHS 3HaHb 3a 1. 5-6 B Tabn. 1. J{ns crynenTiB 3a0uHoi hopmu

PO3po0OKa CreriaTbHOTO MUTAHHS (0aIH y Ty)KKaX) 1 3aXUCT

ITapamerpu KinbkicTb .
: . Kpurepii oriHioBaHHs 32 60aJbHOIO HIKAIOK0
OLIIHIOBAHHS 6aniB
HasBHicTh 4YiTKO c(opMysibOBaHOI MNpOOJIEMH; aJEeKBaTHICTh
dbopMyroBaHHS 00’ €KTa, IpeaIMeTa, METH Ta 3a/1a4 JOCIIKEHHS;
BU3HAYCHHS CTYIEHIO PO3pOOJIEHOCTI MPOOJIEMH JOCIIKEHHS;
16...20 | HasIBHICTb MOCHJIaHb HAa BHUKOPHUCTaHY JITEpaTypy; aJe€KBATHICTbH
(31...40) | oOpanux  METOHIB  MpeaMeTy  JOCHIDKEHHS,  TpaMOTHE
BUKOPHUCTaHHS METOIB (mpouenypa, oOpoOka, iHTeprperaris
pe3yJbTaTiB); BAKOPUCTAHHS METO/IB MaTeMaTHYHOI CTaTHCTUKU;
BIJIIOBIAHICTh BUCHOBKIB METI Ta 3aBJaHHIM JIOCIIIIKEHHS.
Pospobia 11...15 3MiC"F p060TI/I‘ BIJINIOBi/Ia€ 0OpaHiii .TeMi; ajle Ma€ NOBEPXHEBUM
} (21...30) | anami3, MaTepiaj BUKJIAICHO HEMOCIIJOBHO Ta HEOOIPYHTOBAHO.
CHELIEIITEI;I}I;}}II;)FO 6..10 P060ja opopmiena 3a BUMOramu, sKi HpC,Z[’&IBJDIIOTI:CiI
(11..20) [HIMBIZYalIbHOTO 3aBJIAHHS, /€ MA€ HEJOCTATHHO KPUTHIHMI
aHaJi3, MaTepiaj BUKJIAJICHO HEMOCIJOBHO Ta HEOOIPYHTOBAHO.
3n100yBay OCBITH BIITBOPIOE 3HAYHY 4YAaCTUHY TEOPETUYHOTO
1..5 MaTepiaily, BUSBJISE 3HAHHS 1 PO3yMIHHS OCHOBHHUX IOJOXEHb 1
(1...10) | numie 3a JOMOMOIOI BHKJIaJaya MOXE BHIIPABISATA TOMMIIKH,
cepesl SIKUX € 3HA4YHa KIJIbKICTh CYTTEBUX.
Po0oTa HE HOCHTDH JOCIHIJHUIIBKOTO XapaKTepy, HE Mae aHami3y i
0 HE BIJTOBIZ]a€ BUMOTaM, sIKi IPEJ] ABISIOTHCS 10 KypCOBUX POOIT.

Y poboTi HeMae BHCHOBKIB 200 BOHHM HOCSTH JEKJIAPATUBHUI
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XapaxkTep

3axuct

imauBinyansHoro| 10...12

3aBJaHHA

JlonoBizik J10riyHO MOOYJ0BaHAa, 300yBad OCBITH YiTKO Ta CTHUCIO
BUKJIAJIa€ OCHOBHI pe3yJIbTaTH MOCIIJUKEHHS, MOKa3ye TIHOOKi
3HaHHS 3 NMUTaHb TEMH, ONEPYyE MAHUMHU JOCIIIKEHHS, BHOCUTH
MPOMO3UIlii MO TeMi JOCHI/KEHHS, IMiJ dYac JOMOBIII BMIJIO
BUKOPHUCTOBY€E TIPE3CHTAIIi[0, BIEBHEHO 1 JOKJIAJHO BiJMOBiAa€e HA
MIOCTaBJICHI 3aITUTAHHS.

3n100yBay OCBITM CHPOMOXXHHUH UITKO Ta CTHUCIO BHKJIACTH
OCHOBHI pe3yJIbTaTH AOCIIDKEHHS, J1a€ MPaBHIBHI BIANOBIAI Ha
BCI 3aIIMTaHHS, aJie HE 3aBXK]HM yIEeBHEHUN B apryMeHTalii, Yu He
3aBXKHM KOPEKTHO ii hopMyITIoE.

3n100yBay OCBITM CHPOMOXXHHUH UITKO Ta CTHUCIO BHKJIACTH
OCHOBHI pe3yJbTaTH JOCHI/DKEHHS, HaJEeKHO OOIPYHTOBYE
MIOJIOKEHHSI POOOTH, ajie JIOMyCKae HETOYHOCTI Y BIANOBIASAX Ha
3alUTaHHSL

3n100yBay OCBITM CHPOMOXXHHUH UITKO Ta CTHUCIO BHKJIACTH
OCHOBHI pe3yJNbTaTH JOCHI/DKEHHS ajie JOIMYyCKaE CyTTeBi
HETOYHOCTI Yy BIANOBIASX Ha 3alMTaHHS, HE 3aBXKAU HAJIEKHO
OOTPYHTOBY€ TOJIOKEHHSI POOOTH.

3100yBay OCBITH HEBIIOPSKOBAHO BUKJIAa€ OCHOBHI pe3yJIbTaTh
7..9 MOCIIHKEHHs, HaMaracrbCsd JaTH BIANOBIARL HA IIOCTaBJIEHI
3alUTaHHs 1 pOOUTH CIPOOH APTYMEHTYBATH MOJIOKEHHS POOOTH.
3100yBay OCBITH HEBIIOPSKOBAHO BUKJIAa€ OCHOBHI pe3yIbTaTh
JOCHI/DKEHHS pOOUTH CIpOOM  apryMEHTYBAaTH  IIOJIOKEHHS

20

16...19

13...15

4.6 po0OTH, Ha/la€ HETIOBHI, ITOBEPXOB1, HEOOTPYHTOBAHI BiAMOBiAl HA
TIOCTAaBJICHI MUTAHHSI.
3n100yBay OCBITH JEMOHCTPYE 3aJOBUIbHI 3HAaHHSA 3 TEMH
1.3 MOCIIKEHHS, ajle HEe MO)KE BIIEBHEHO M 4ITKO BIANOBICTH Ha

JOAATKOBI 3alIUTaHHS WICHIB KOMICIi, Ta HaJIG)KHO OOIPYHTYBaTH
MIOJIOKEHHSI POOOTH.

3100yBay OCBITH HEBIOPSKOBAHO BUKJIAa€ OCHOBHI pe3yJIbTaTh
0 JOCHIDKEHHS, HE CIPOMOXHHH JaTH BIAMOBib HA 3alUTaHHS,
BIJICTOIOBAaTH CBOIO TO3HUIIIIO.

8.3. Kpurepii oniHioBaHHS MPOrpaMHUX Pe3yJIbTaTiB HABYaHHS 3100yBadiB OCBITH

i gac ek3ameny (4 3anurtanHs o 10 GaiiB)

ban

Kputepii oLiHIOBaHHS

10

BinmoBine Ha muTaHHS TOBHA, MiATBEPKEHA BIMOBITHUME (OpPMYTIaMH Ta
UTFOCTpaTHBHUM MaTepiajoM, BKIIOYA€E aHAJII3 Ta ApTYMEHTOBaHI BUCHOBKH

BinmoBine Ha muTaHHS TOBHA, MIATBEPKEHA BIMOBITHIME (OpPMYJIaMHU Ta
UTFOCTPAaTUBHUM MaTeplajoM, BKIIOYA€E aHAI3 Ta ApIyMEHTOBaHI BUCHOBKH, aje
MICTUTh HE3HAYHY KUTBKICTh APIOHMX OMUIIOK

BinmnoBiap Ha TUTaHHS TOCTaTHHO MOBHA, YaCTKOBO IMiATBEPIKEHA
BiIMOBIHUMU (OPMYJIAMH Ta UTFOCTPATHBHUM MaTepiaioM, MiICTUTh 3HAUHY
KUTBKICTh APIOHMX OMHUIIOK

1..3

BinmoBine Ha MUTaHHS HEMOBHA, YACTKOBO I ATBEPKEHA BIAMMOBITHUMU
dbopMyTamu Ta ITIOCTPATUBHUM MAaTEPiaJioM, MiCTUTh 3HAYHY KUTBKICTh SIK
ApiOHUX, TaK 1 rPyONX MOMUIIOK

BianoBins Ha MUTaHHS BIACYTHS
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ITepenik nuTans 10 Kypcy «/IBUTYHH HETpaIUIIHHUX CXEM))

Baok 3mictoBux moaysiB Nel. 3araabHi noJsioxkennsa. Herpaauuiiini podoui uukin B
paMKax TPaaAUIiHHUX KOHCTPYKTUBHHUX CX€M.

1. Hagatm BU3HAuUEHHS [BUTYHA BHYTPINTHHOTO 3TOPSHHS TPAAMININHOI CXEMHU.
Bkazatu Ha HEIOIKM TPAAUIIITHUX ABUTYHIB 1 BU3HAYUTH MOKIIMBI IIJISIXH iX YCYHEHHSI.

2. Hasectu Bimomy Bam kmacudikarito ABHTYHIB HETPAaJUIIHMX CXeM Ta HaJaTH
KOPOTKY XapaKTEPUCTUKY KOKHOTO TUITY JIBUTYHA.

3. Jlatu BU3HA4YEHHS Ta HABECTU OCHOBHI €TaIy KUTTEBOTO UKy JIB3 sk TexHIYHOTO
00’€KTYy.

4. Hasectn o3Haku /B3 sk cki1agHOl TEXHIYHOI CHCTEMH.

5. Hasectu eramu Ta MeTy mpouecy npoekTyBaHHs [IB3. BucxigHe Ta HU3XinHe
MPOEKTYBAHHS.

6. HaBectu iepapxiuni piBHI mnpoektyBaHHsS JIB3 (iepapxXiuyHy CTpPYKTYpYy
KOMOIHOBAHOTO JIBUTYHA BHYTPIIIHBOTO 3rOPSHHS) Ta BKa3aTH Ha 1X B3a€MO3B’SI30K.

7. Hapectu mpuKJIaau 3a/1a4 CUHTE3y Ta aHaJli3y MpH npoekTyBanHi JB3.

8. TlosicHUTH MPUHLIMIIK AEKOMIO3HIIII Ta iTepalifHOCTI poriecy npoektyBanHs J[B3.

9. HaBectu HMU3KY BHUMOT, III0 BUCYBAIOThCS MPHU MPOEKTYBAaHHI CYYacHOTO JIBUTYHA.
SIki mpu 1BOMY BHKOPHUCTOBYIOTHCS TEXHIKO-€KOHOMIYHI TOKa3HUKH? SIKi OCHOBHI
TEHIEHII] MO)KHA BUILUIUTH?

10. SIkum dYMHOM 3IIHCHIOETBCS BHOIp YacTOTH OOEpTaHHS JBUTYHA, IO
MIPOEKTYETHCS ?

11. I[Mo HeoOXigHO BpaxOBYBAaTH MPU BHOMPAHHI TEOMETPUUYHUX PO3MIPIB MIIIHIAPY
NBUTYHA (mHiameTpa nuiiHapa D, ciiBBigHomeHHs S/D)?

12. SIxi dhakTopH CIliJi BpaXOBYBaTH IIPU BU3HAYEHHI KUTHKOCTI IHJIIHAPIB ABUTYHA?

13. SIxkum 4yuHOM cIiji oOMpaTH KOMIIOHOBKY JABUTYHA, BKIIIOUAIOYU PO3TAlTyBaHHS
ATIHIPIB?

14. TlosicauTu K 3anexaThb OCHOBHI BHW3HAYallbHI TapaMeTpu JABUTYHa (4acToTa
oOepTaHHs, TEOMETPUYHI PO3MIPH HHUIIHIPY, KUIBKICTh Ta PO3TAllyBaHHS LUIIHIPIB) Bil
NPU3HAYCHHS JIBUTYHA.

15. Tosicautu ocoOnuBicTh opranizamii podoru JIB3 3a mukiom Atkincona. HaBectu
IHIUKATOPHY JiarpaMmy TEOPETUYHOTO Ta JIHCHOTO IMKJIY, TPOBECTH TMOPIBHIHHS
napaMmeTpiB HUKIy ATKiHCOHA Ta UKty OTTO.

16. ITosicautu ocoOnuBicTh opranizaimii podotu JIB3 3a mukinom Minnepa. HaBectu
IHIUKATOPHY JiarpaMy TEOPETUYHOTO Ta JIHCHOTO IMKJIY, TPOBECTH TOPIBHSIHHS
napameTpiB nukiry Mimiepa ta nukiny OTro.

17. SIkum 4MHOM HEOOXIAHO 3MIHUTH KOHCTPYKIIIO CEpIHHOTO ABUTYHA-TIPOTOTHITY
TSl TIEPEBEICHHS MOro Ha poOOTYy 3a IUKJIOM ATKIHCOHA Ta 3a MUKIoM Mimtepa?

18. TloscHUTH OCOONMBICTH OpraHizailii poOOYOro MHUKIY JBHTYHA 3 ITOJOBKCHUM
posmmpenHsM (cxem J[’syenko). HaBecTu 1HIUKATOpHY Jdiarpamy TEOPETUYHOTO Ta
TIHCHOTO IUKITY.

19. SIlkuM YUHOM MOKJIMBO KOHCTPYKTHBHO 3a0e3neuntu poboty JIB3 3a mukiom 3
MIOJIOBXKEHUM PO3IIUPEHHSIM?
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20. SIki mepeBard MarOTh JIBHTYHH 3 PO3AUICHHSAM POOOYOro IUKITY Ha ABa LWITIHApH?
Hagectu cxemy nsuryna Kynryns ta noscHuTu iioro po0ory.

21. Tlosicautu o0coOmHMBOCTI poOOYOro TMpoIecy JBUTYHIB, IO MPAMIOIOThH Ha
TOMOTCHHI CYMIIlli 3 3amajieHHsIM BiJ] CTUCHEHHS. SIKi mepeBard MOTEHIIIHO MAroTh TakKi
JBUTYHHU Ta SIKi HEJIOJIIKH?

22. Slki 0coOMMBOCTI MalOTh JBUTYHU BHYTPIIIHBOTO 3TOPSHHS, IO MPAIIOIOTh Ha
BoaHI? [losicHMTHM BiAMIHHICTE y pPOOOYOMY TMIpoleci B TMOPIBHSAHHI 3 OEH3WHOBHUMH
JIBUTYHAMH.

23. BusHauMTH AOLUIBHICTE Ta MOMJIMBOCTI BHUKOPHCTAHHS BYTUIBHHMX CYCIEH3IH B
saKocTi MotopHoro manuBa JIB3. fIki OCHOBHI mepemKkoau HEOOXiTHO TOMOJNATH IS
ycmimHoro nepesenenns J|B3 Ha TBepae manuso.

24. TlosicHuTH 0COOIMBOCTI pOOOUYOro MMKIY JABHUTYHIB, IO MPAIIOIOTh HA MAlHUBAX 3
BHCOKHMM BMICTOM KHCHIO: €TWJIOBMHA Ta METWIOBUN CHUPTU. PO3MIAHYTH MOXKIMBICTH
MEPEeBEACHHS JBUTYHA HA TrOpoXomojiOHe mnaiuBO ([0 MICTUTh B COOl MalWBO W
OKHCIIIOBAY).

25. IlpoanamizyBaTH OCHOBHI Bagu Ta NEpeBard MOBITPSHOro oxonomkeHHs [IB3 B
MOPIBHSHHI 3 IBUTYHAMU 3 PIAUHHUM OXOJIOKEHHSIM.

26. HaBectu piIKO BXXHMBaHI CXEMH MPOJIYBKM JBOTAKTHUX JBUTYHIB: MPOJYBKa
Llonnepa, mpsAMOTOYHO-IIUIMHHA TIpoayBKka Tomo. o cnpuunHse mocTynoBe BUTUCHEHHS
JBOTAKTHHX JIBUTYHIB YOTUPUTAKTHUMHU KOHCTPYKLIIMU?

baok 3microBux moayaiB Ne2. IlopmmueBi /IB3 3 anbTepHATHBHUMM CHJIOBHMH
MeXaHi3MaMHu.

27. IlpoanamnizyBaTH KPUBOIIUITHO-IIATYHHUM MEXaHI3M PI3HUX THUIIB 3 TOYKH 30Dy
KOMIIOHYBaHHsI IBUTYHIB. Bka3atu Hemomiku.

28. IlpoanamizyBaTH KIHEMAaTUKy KpPUBOIIMITHO-IIATYHHOTO MeXaHi3My. BusHaunTtu
3B'A30K MK KIHEMAaTHKOIO MEXaHi3My Ta OCOOJMBOCTSMHU MPOTIKaHHS pOOOYOro LHUKITY
JIBUTYHA.

29. IlpoanamizyBaTé QUHAMIKy KPUBOIIMITHO-IIATYHHOro MexaHizmy. Illo Take cuim
1HEePIIiT APYTOTO MOPSAIKY, SKI MPUUUHU iX BUHUKHEHHS?

30. TlosscHUTH OCHOBHI NHWTaHHSA BPIBHOBWKECHHS OaraTONMJIIHIPOBUX JIBUTYHIB 3
KPUBOIIMITHO-IIIATYHHUM MEXaHI3MOM.

31. HaBectu po3paxyHKOBY CXE€My Ta TMOSICHUTH pPOOOTY CHJIOBOIO MEXaHI3My
emincorpadiuHoro TUIMY.

32. HaBectu cxemH pI3HOBHIIIB CHJIOBOTO MEXaHI3My edjincorpadiudoro tumy. ki
OoOMEXeHHSI Ha 3arajbHy KUIbKICTh HWIIHAPIB JBUTYHA CHPABEAJIUBI JJISl JTAHOTO THUITY
MeXxaHizmy?

33. IlpoanamizyBaTu KiHEMaTHKy Ta JAUHAMIKY O€3IIATyHHOTO  MEXaHi3My
enincorpadiunoro Tumy. [TopiBHATH 3 KPUBOIIUITHO-IIATYHHIM MEXaHI13MOM.

34. Uwm BIUIMBa€e THI CHJIOBOTO MEXaHI3My Ha MPOTIKaHHS poOOYOro IMKITY JBHTYHA?
[TopiBHsATH 32 UM (HaKTOPOM KPUBOUITUITHO-IIATYHHUI Ta O€3MIaTYHHUI CUIIOBHIM MEXaH13M
emincorpadiuHOro THITY.
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35. HaBecTu mpHHLHMIIOBY CXEMY TIMOIMHUKIIYHOTO 0€3MIaTYHHOTO CHIIOBOTO MEXaHI3My
(Mexani3Mm Miroppest). Ski 3MiHM B KOHCTPYKIi JABHTyHa 3a0e3nedye BHUKOPHCTAHHS
MeXaHi3My J1aHOTO TUITy?

36. IlpoanamizyBatu KiHEMaTHKy Ta JIWHAMIKy TiMOIUKIIYHOTO O€3IaTyHHOTO
CHJIOBOTO MEXaHi3My. BUKOHAaTH MOPIBHAHHS 3 KPUBOIIUITHO-IIIATYHHUM MEXaHI13MOM.

37. Hasectu Bimomi Bam cxemu OBUTYHIB 3 6arato BaXXKiTbHUMH MEXaHi3MaMu. SIKy
METY MEPECTiIyIOTh KOHCTPYKTOPH, YCKIIaIHIOIOUN KOHCTPYKIIIIO IBUTYHA?

38. Sxi mepeBarm MO0 KOMIIOHYBaHHS JIBUTYHAa MAa€ CHJIOBUH MEXaHI3M THILY
«CKoIlleHa manba»? SIKuif OCHOBHHI HELOIK MOAI0OHUX MEXaHI3MIB?

39. HaBectu cxemy au3enb-KOMIpecopa 3 BUIbHO pyXoMHUMH mopiiHsamH. [loscHutn
OPUHIUT .

40. SIkiB YMHOM MOXIWBO 3IHCHUTH PO3PAaXyHOK KIHEMAaTHKH TMOPIIHIB JHU3€Ib-
KOMIIPECOpY 3 BUIBHO pyXOMHMH moOpuiHsAMH? YM BiAmoBigae KiHEMaTHKa TMOPIIHIB
BUMOT'aM TEPMOJIMHAMIYHOT €()EKTUBHOCTI POOOUOTO MUKITY JU3ETH-KOMIIPECopy?

41. HaBectn iHAMKATOpHI JiarpaMu TEOPETUYHOTO Ta MIMCHOTO IUKIY JIHU3EIb-
KOMIIPECOpPY 3 BUIBHO PYXOMHMH TOPIIHSMH Ta JiarpaMd B TIOPOXXHHHAX CTYIICHIB
KOMIIPECOpY.

42. HaBecTn cxeMy, NOSCHUTH NPUHLUMN [ii Ta HABECTH NPU3HAYCHHS JM3EIIb-
HOPIIHEBUX T€HEPATOPIB T'a3y 3 BUIBHO PYXOMHUMH MOPILIHSIMH.

43. TlosicHUTH BIAMIHHOCTI MK JU3ETb-KOMIIPECOPOM 3 BUIBHO PYXOMHMH MOPITHSIMU
Ta JAU3eb-TIOPIIHEBUM T'€HEPATOPOM ra3y 3 BUIBHO PYXOMUMH HOPILHSIMHU.

44. HaBecTH NPHUHLUIIOBY CXEMY CBAlHOTO Iu3eiIb-MOJIOTY. [losicHuTH mpuHIMNO Aii,
HABECTHU IHAMKATOPHY Jiarpamy TEOpPETUYHOTO Ta AIMCHOTO IUKITY.

45. HaBectn O10OK-cXeMy TMOOYAOBH QITOPUTMy pO3PaxXyHKy poOOYOro LHUKITY
JBUTYHIB 3 albTEPHATHBHUMH CHUJIOBUMH MeXaHi3MaMH. SIki HEOOXiTHO BHECTH 3MiHH JO
MaTEeMaTUYHOI MOJIEN poOOYOTro IUKITY IBUTYHA TPATUIIHHOT cxemu? SIkuM 4MHOM poOoTa
CHJIOBOTO MEXaHI3My BIUIMBA€E Ha MPOTIKaHHS pOOOYOro UKITY ABUTYHA?

Baok 3micToBux moayaiB Ne3. Poropao-nopmnesi /IB3.

46. IlpoananizyBatu CHUCTEMY MOPIIEHB-IWIIHIP, 0 3a0e3mnedye CyAMHY 3MiHHOTO
00’eMy, 3a HACTYITHUMHU MapameTpaMu: CHUJIU, IO JiI0Th B CHUCTEMi, BTpAaTH Ha TepTH,
MacorabapuTHI MapamMeTpHu.

47. IlpoanamizyBatu poOOTYy CHUCTEMH IMOPIIHEBUX KUICNb ABUTYHA TPaJAMIIHHOIL
CXEMH.

48. AnbpTepHATHBHI NUISAXM OpraHizamii cyauHu 3MiHHOro 00’emy. HaBectu Bimomi
Bawm cxemu poropHo-nopumneBux J(B3.

49. SIxi moOTeHWiiHI TiepeBaru 3a0e3MedyyloTh POTOPHO-TIOPIIHEBI JBUTYHH B
MOPIBHSIHHI 3 BUTYHAMH TPAJUIIHHOI cXemMu?

50. HaBecTu mpHUHIMIIOBY CXeMy JABUTYHA BaHKens, MOSICHUTH MPUHIUI /i1 TBUTYHA.

51. Jlatu BU3HAUEHHS TEOPETHUYHOTO Ta JIMCHOTO KOHTYpY po004Y0i MOpPOKHUHU
neuryna Bankerns.

21



52. Hasectu po3paxyHKOBi (hopMyu 1Ji BUSHAYCHHS TEOPETUIHOTO KOHTYPY poO0uoi
MOPOKHUHM JBUTYHA BaHkes.

53. 3 AKHX MIpPKYBaHb KOPETYETbCA TEOPETUUYHUH KOHTYpP pPOOO0YOi IMOPOKHUHU
neuryHa Bankens? SIkum 4uHOM 311HCHIOETHCSI KOPUTYBAHHS.

54. Slxkum YMHOM pO3pPaxoOBYETHbCS NpOoduIb poropy aBuryHa Bankens? Hasimo B
POTOP1 BUKOHYIOTHCS 3arTHOJICHHS?

55. HaBectu cxeMaTH4HO CHUCTEMY YIIUIbHEHb OBUTYHa Bankens. SIki BUHHKAIOTh
npo0JIeMH 3 YUIUTBHEHHSIM pOOOYHX MOPOKHUH B ABUTYHAX JAHOTO THITY.

56. IlpoanamizyBaTv yMOBHM BHUTOPSHHS MaJMBa B POTOPHO-TIOPIIHEBOMY ABHUTYHIi. 3
YHUM IOB’s[3aHa YCTAHOBKA JIBOX CBIYOK 3allaJieHHs1 B OCH3MHOBUX ABUTYHaX Bankens?

57. IlpoanamizyBatu (opMy Kamepu 3TOpsHHA JBUTYHAa BaHkens 3 mo3umii
TEPMOAMHAMIYHOI €()eKTUBHOCTI JBUTYHA.

58. Uu MOXIIMBO OpraHi3yBaT poOOTy IBUTYHA BaHkens 3a qu3enbHUM IUKIOM.

59. IlpoananizyBaTu 3aKOH 3MiHH 00’€My poOOYMX MOPOKHUH JABUTYHa Bankemns Big
KyTa MOBOPOTY POTOpPA Ta MOPIBHATH 3 TPAIULIITHIM KPUBOIIUITHO-IIATYHHIUM MEXaHI13MOM.

60. BukoHatu TOpPIBHSJIBHHMIA aHaNI3 JiarpaMm dYacy-Tepepisy OpraHiB Ta30pO3MOAiTy
POTOPHO-MOPIIHEBOTO ABUTYHA T IBUTYHA TPAAHUILIHHOT CXEMHU.

61. HamanroBaTu cxemy CHJI, JIIOYMX B POTOPHO-NOPIIHEBOMY JBUTYHI Bankens.
SKUM YMHOM 3/1IMCHIOETHCS] BPIBHOBAXEHHS IBUTYHIB JJAHOTO THUITY?

62. TlosicHuTH 0COOTUBOCTI KOHCTPYIOBAaHHSI OaraTopoTOpHUX NBUTYHIB Bankens. Ski
IpH [IbOMY BUHUKAIOTh TOJATKOBI IpoOiemMu?

63. HaBecTn NpUHLHMIIOBY CXEMY CHCTEMM 3MallleHHs JABUryHa Bankens. Sxumu
croco0amMu YTBOPIOETHCS IIap Maciia Ha KOHTYpi poOodoro npodiuito qBuryHa?

64. TlopiBHATH XapaKTEPUCTUKU Ta OCHOBHI TEXHIKO-€KOHOMIiYHI MOKA3HUKU JIBUTYHA
Bankens Ta 1BUryHa TpaaULIHHOI CXEMH OJHAKOBOI MOTYHOCTI.

65. HamamoBatu NPUHIUIIOBY CXEMY pPOTOpPHO-JONareBoro asuryHa. IloscHuTtu
MPUHIINTI [T

66. HaBecTn mnpuHIMIOBI cXeMH BioMux Bam MexaHi3MiB CHHXpPOHI3aIlil pyxy
JonaTei poTOpHO-JIONATEBOTO JBUTYHA.

67. Uu MOXXJIMBO CTBOPEHHS 0araTOpOTOPHUX POTOPHO-JIONATEBUX JBUTYHIB?

68. BxazaTu Ha NPUHIUIOBI MepeBaru Ta HEAOJIKH POTOPHO-JIONATEBOTO JBHUTYHA
MOPIBHSIHO 3 IBUTYHOM TPAJIUIIIHHOT CXEMHU.

69. Bu3HAUMTH NEPCIEKTUBHI 00’ €KTH 3aCTOCYBaHHS POTOPHO-TIOPITHEBUX JIBUTYHIB.

70. Tlosicautu 0coOMUBICTH OpraHizallii ra3000MiHy B POTOPHO-JIONATEBOMY JBHUTYHI.

71. TlpoanamizyBaTu (HopMy KamMepH 3TOPSHHS POTOPHO-JIONATEBOTO JBUTYHA 3 MO3UIIIT
TEPMOJUHAMIYHOI €(DEKTUBHOCTI IIUKITY.

72. Uu MOXJIMBO OpraHi3yBaTd JAU3EIbHUI LUK B IBUTYHI, BAKOHAHOMY 32 POTOPHO-
JIOTIATEBOIO CXEMOIO.

73. HaBecTn TpPHUHIMIIOBI CXEMH JBUTYHIB aKClaJIbHOTO, TOPOBUAHOIO  Ta
chepOBHUIHOTO THUITY.

74. Slkumu OCHOBHHMH (akTOopamMu OOMEKYe€TbCcs TpaHUYHA YacToTa oOepTaHHS
pOTOpa pOTOPHO-MOPITHEBUX JIBUTYHIB?
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75. Ilpoanami3yBaTh MOXIIMBICTh 3aCTOCYBAaHHS POTOPHO-TIOPUIHEBUX JIBUTYHIB,
30KpeMa POTOPHO-JIONATEBOI CXEMH, B IBUTYHAX 3 30BHINIHIM ITiIBEICHHSM TeILIa.

76. HaBectn HHU3KM 3MiH, SIKi HEOOXITHO BHECTH B IPOTpaMmy pO3PaxyHKYy poOodoro
UKITy JBHUTyHa BHYTPIIIHBOTO 3TOPSHHS TpaauUidHOI cXeMu 1 3a0e3lneyeHHs
PO3paxyHKy poOOUYOro HUKIY POTOPHO-MOPIIHEBUX ABUTYHIB.

Baok 3micToBux moayJiiB Ne4. JIBUryHHM 3 30BHIIIHIM HiJABeAeHHAM TeIJIOTH.

77. HamanroBaTH NPUHIMIIOBY CXEMY IBUTYHAa 3 30BHIIIHIM TMiIBEJEHHSIM TeIUIA.
BxkazaTu 0CHOBHI BIIMIHHOCTI JIBUTYHIB BHYTPIIIHBOT'O 3TOPSIHHA Bl IBUTYHIB 3 30BHIIIHIM
MiABEIEHHSIM TEIIA.

78. HazBatu BijmoMi Bam Tumm qBUTYHIB 3 30BHINIHIM ITiIBEACHHIM TEILIA.

79. Haectu teopernunuii mukia Cripminra B p-V ta T-S xoopnunatax. Bxaszatu Ha
IPOLIECH pereHepartii Temna.

80. 3ammcaru Bupa3 qis tepmiunoro KKJ[ pereneparuBnoro mukiny Cripiinra Tta
NOPIBHATH NaHUH UK 3 uKIoM KapHo.

81. IlopiBHsATH TeopeTnuHHIl pereHepaTtuBHUM nuka Cripaiara 3 muxiaamua OTTOo Ta
Juzens.

82. HaBectu cywmicHI I1HIMKAaTOpHI [iarpaMH TEOPETUYHOTO Ta JIHCHOTO IMKITY
Cripninra. BkazaTu Ha BiIMIHHOCTI Ta Ha IPUYHHH, IO IX 3yMOBIIOIOTb.

83. Hagectu ckiiaoBi BTpat eHeprii B AiicHoMY mukut CTipJiHTa 1o BiIHOIICHHIO 10
TEOPETHYHOTO LIUKITY.

84. Jlatm BU3HAUEHHS pereHepaTropy Ta Ha3BaTH HoOro (yHKLIi B CKJIaai JBUTYHA
Cripmninra.

85. Haectn mpunmunoBy cxemy o-Cripainra. IlopiBHATH TeopeTWdHMI Ta AIHCHUN
3aKOH 3MiHU poO0YMX 00’€MIB IBUTYHA.

86. HaBectu mpunnunoBy cxemy B-Cripainra. IlopiBHATH TeopeTHYHHUN Ta AIHCHUIN
3aKOH 3MiHU poO0YMX 00’€MIB JBUTYHA.

87. Hasectu mpunuunoBy cxemy y-Cripmaiara. I[IopiBHSATH TeOpeTHUYHUN Ta MIHCHUHN
3aKOH 3MiHU poO0OYMX 00’€MIB JBUTYHA.

88. HaBectu anroputm BH3HAUEHHS OCHOBHUX BHM3HAYAJIBHUX TMOKAa3HMKIB JBUTYHA
Cripminra.

89. Sxi pobodi TijIa BAKOPUCTOBYIOThCS B IBUTYHaX Cripiinra i yomy?

90. SlkuM 4YMHOM 3IIMCHIOETHCS PETYJIOBAaHHS TMOTYXKHOCTI Ta OO0EpTiB JABUTYHA
Cripminara?

91. IIpoanamizyBaTh MOXJIMBI TMajanBa, NPUIATHI IJs 3aCTOCYBaHHS B JIBUTYHI
Cripminra. SIki 3 HUX MOXHa BBa)KaTH HANOUIBII MEpCIEKTUBHIUMU?

92. HaBecTu OCHOBY aJITOPUTMY 1HTETPAIBHOTO PO3paxyHKyY ABUTyHA CTipiiHra.

93. HaBectu poO3paxyHKOBY CXeMy Ui MOOYAOBH MaTeMaTUYHOI MOeni poOodoro
npouiecy apuryHa Cripmiara B gudepeniiiaii popmi.

94. Haectu 6a30Bi pIBHSHHS MaTeMaTHYHOI MOJeni poOOYoro mpolecy JIBUTYHA
Cripminra B qudepeHiiitiii ¢popmi.
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95. HasBatu ¢akropu, sSiKi 0OMEXYIOTh MoIaiblIe 301TbIIeHHS e()eKTUBHOCTI IBUTYHA
Cripmninra.
96. HaBectu Bimomi Bam KOHCTpYKTHBHI CXEMH pEreHeparopy Ta METOAHU HOro

PO3paxXyHKY.

97. SlxuM YMHOM KOHCTPYKTHMBHO BUKOHYETHCS MiJBEIEHHS Ta BIJBEACHHS TeIJia B
asuryHi Cripiiara?

98. Bukonatu MOpiBHAHHSA POOOYMX XapaKTepUCTUK ABUTyHa CTipijiHra Ta JBHTyHa
TPaIUIiIHOI CXEMHU.

99. Buxonatn mopiBHAHHSA ABuryHa CTipiiHra Ta JIBUTYHA TPAAMIIMHOI CXeMHU 3a
OCHOBHUMH TE€XHIKO-€KOHOMIYHUMHU MOKa3HUKAMHU.

100. Bkazatu moxnmBi cdepu 3actocyBaHHs aBuryHa CTipiiHra, o CIHiBNAJaOTh 31
ceporo 3acTocyBaHHs Tpaauuinaux [IB3.

9. IncTpymeHTH, oOnaTHAaHHS Ta IporpaMHe 3abe3nedcHHs,
BUKOPHUCTaHHS SKUX nepeadadae HaBualbHa JUCIHUILIIHA

Jlo 3aco0iB HaBUaHHS CIiJ BIJHECTH BUKOPUCTAHHS NEPCOHATBLHUX KOMII IOTEPIB 3
JOCTYTIOM 70 MEpEXi 1HTEpHET, SIKi al0Th 3MOTY BHKOHYBaTH MaTeMaTH4HI PO3PaxXyHKH,
MO/JICTIOBaHHSI, JBOBUMIpPHI Ta TPUBUMIpPHI KPECICHHs 0€3MOCepeIHbO i1 Yac MPaKTHIHUX
3aHSATb.

JUis  mornuOiIeHoro  BUBYEHHS JAWCHUIUTIHA — PEKOMEHAYETHCS  CHCTEMAaTHYHE
orpamoBaHHs (axoBUX KypHaliB: «/[Burynu BHyTpimHbOr0 3ropsHusm», «SAE Technical
paper». 3 METOI0 PO3’sSICHEHHS HaWOIMbII CKIAQAHUX MUATaHb AUCIUILUIIHA Ta TiABUIICHHS
SAKOCTI TPOBEACHHS NPAKTHYHUX 3aHATH CIiJ TPOBOAWTH TPYNOBI Ta I1HIWBIAYyaJdbHI
KOHCYJIbTaIIIi 32 pO3KIIaoM Kadeapu.

JleMoHCTpallisi MOTOYHHMX pe3yJbTaTiB BUKOHAHHA TPYIIOBOTO 1HIWBITyaTbHOTO
3aBJIaHHS MATpyNnaMu 3700yBadiB OCOBITH 3IIWCHIOETHCS 13 BHUKOPHUCTAHHSM JIA3€PHOTO

IIPOEKTOPA.
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