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Po6ouy nporpamy HaBuanbHOI TuCHUILIIHU «byaiBenpbHa MEXaHiKa» po3po0JIEHO Ha OCHOBI OCBIT-
HBO-TIpodeciitHux nporpam «lIpomuciose i nuBiIbHE OyIIBHUITBO» Ta « ABTOMOOUIbHI TOPOTH Ta aepo-
JIPOMK», HaBYAJIbHHUX Ta poOounx HaBuanbHuX miaHiB NeHb - 5 - 192 - 1/21, NeHb - 5 - 192 - 2/21, NeHB
-5-192 — 13/21, NeHB - 5 - 192 — 23/21 ta Ne PB-5-192-1/21, NePB-5-192-2/21, Ne PB-5-192-1 3/21,
NoPB-5-192-2 3/21 miaroroBku 3700yBaviB BUIOT OCBITH OCBITHROTO CTyIeHs «bakamaBpy 3a crerialib-
HicTio 192 «ByaiBHUIITBO Ta UBLIBHA IHKEHEPISH» Ta BIAMOBITHUX HOPMATUBHUX JIOKYMEHTIB.

Po6ouy mporpamy po3poOus:

Crapmuii BUKIi1aga4 kadeapu KOMIT FOTEPHUX

TEXHOJIOTiH OyIIBHUIITBA Ta PEKOHCTPYKLIi

aeporopTiB Irop MAIIIKOB

PoGouy mporpamy OOTroBOpeHO Ta CXBAJICHO Ha 3acilaHHI BHITYCKOBOI Kadeapu OCBITHBO-
npodeciitaux nporpam «lIpomuciose i nuBiIbHE OYIIBHUIITBO» Ta « ABTOMOOLIBHI TOPOTH 1 aepoapo-
Mm» crenianbHocTi 192 «BbyniBHUITBO Ta LMBUIBEHA 1HXEHEPIss» — Kaeapu KOMIT IOTEPHUX TEXHOJOTIH
OyAiBHHIITBA Ta PEKOHCTPYKIIii aeponopTi, mpoTokois Ne 3 Bix «15» mgrotoro 2022 p.

3aBigyBau kadeapu Onexcaunp JIAIIEHKO

I"apanT 0CBiTHBO-TIPO(ECITHOT TporpaMu
«IIpomuciioBe i MUBLIbHE OYIIBHUILITBOY Haranigs KOCTUPA

["apanT OcBiTHBO-TIpOdECIITHOT TporpaMu
«ABTOMOO1JIBbHI IOPOTH 1 A€POIPOMU» Onexcannp JJYBUK

Po0ouy mporpamy oOroBOpeHO Ta CXBaJCHO Ha 3acilaHHI HayKOBO-METOJAUYHO-PEAAKINIHOT paau
dakynbTeTy apXiTeKTypH, OYIIBHUIITBA Ta TU3alHY, MPOTOKOJI Ne 2 Bin «24» mororo 2022 p.

I'onosa HMPP I'ennaniit TAJIABIPA

PiBenb noxymenrta — 36
[TnmanoBuii TepMiH MiX peBi3isiMu — 1 pik
BpaxoBanuii npuMipHUK
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BCTYII

Po6oua nporpama (PII) HaBuansHOI AuciuIIiiHg «byiBenpHa MexaHika» po3pooie-
Ha Ha OCHOB1 «METOIUYHUX PEKOMEHAAIIHN 10 po3pobiieHHs 1 ohopMIIeHHST poO0Y0i mpo-
rpaMy HaBYAJIbHOT AUCUUIUIIHY IEHHOI Ta 3a04HOI (POpPM HABUAHHS», 3aTBEPIKECHIX HAKa-
30M pekTopa Bix 29.04.2021 Ne 249/ox, Ta BiANOBITHUX HOPMAaTUBHUX JJOKYMEHTIB.

1. HOACHIOBAJIBHA 3AIINCKA

1.1. Micue, MeTa, 3aBJaHHS HABYAJbHOI JMCIUILIIHA

Hagpuansna aucuuruiina «byaiBenbHa MexaHika» 3aliMae MPOBiAHE Micle B MpoIlect
(axoBoi MiITOTOBKY JJIs KBaJTi(hiIKOBAHOTO BUKOHAHHS MPOQECiiHNX 000B’sI3KIB (PaxiBIliB,
€ TEOPETUYHOI0 Ta MPAKTUYHOIO OCHOBOIO CYKYNMHOCTI 3HaHb Ta BMIiHb, 110 (POPMYIOThH
npodisib axiBis B raiy3i OyAiBHUIITBA Ta IUBUILHOI 1HXeHepii. BuBueHHs Kypcy mAaHOi
JUCLMIUTIHU CHPSMOBAaHE HAa OTPUMAaHHS 3HaHb, 11010 OCHOB MPOEKTYBAHHS OYIBEIb 1
CHOpPY/JI P13HOTO MPU3HAYEHHS.

Mertoro BUKIIaJaHHS AUCLUIUIIHU € PO3KPUTTS MOHATH Ta METO/IIB PO3paxyHKy KOHC-
TPYKU1KA OyJIBEJIb Ta CHOPYH A€pONOPTIB, MPUHIMUIIIB KOMIT FOTEPHOIO MOJIEIIFOBAHHS OC-
HOBHUX THUIIB KOHCTPYKLIH, [0 MPALIOIOTh MPU PI3HUX MEXaHIYHUX Ta (PI3UYHUX BIUIM-
BaX, 3aCTOCYBAaHHS Ha0yTHX HaBUYOK y MPOIIEC] HABYAHHS 1 MaOYyTHIN mpodeciitHiil ais-
JBHOCTI y Tany3i OyAiBHULTBA Ta HMBUIbHIN 1HXKEHEPII.

3aBJaHHSIMH BUBUCHHS HABYAJILHOI TUCITUILIIHH €:

— BUBYCHHSI Ta 3aCBOEHHS OCHOBHUX IMOHSTH, TCOPETUYHHUX TOJOKEHb Ta METOIIB
pPO3paxyHKy Ha MILHICTb Ta OPCTKICTh 1H)KEHEPHUX KOHCTPYKIIIH;

— OBOJIOJIHHS OCHOBHUMH TEOPETUYHHUMU MPHUHLMIIAMU [TOOYAOBU Ta aHali3y cTep-
KHEBUX CUCTEM,;

— OBOJIOZIHHSI OCHOBHUMH TOHATTSAMHU Ta METOJaMH, 1110 3aCTOCOBYIOThCS ITPHU MOOY-
JIOB1 pPO3PAaXyHKOBUX CXEM PI3HUX 332 TEOMETPUYHOIO KOH(DITypaIlier0 KOHCTPYKIIii;

— OBOJIOZIHHSL METOAAMH PO3PAXyHKY CTaTUYHO BU3HAUYBAHUX Ta HEBU3HAUyBaHUX
CTEP>KHEBUX CHCTEM Ha Pi3HI BUIM HABAaHTAKCHHSI.

1.2. Pe3y1bTaTH HABYAHHS, SIKi 1a€ MOKIUBICTH JOCATTH HABYAJIbLHA IUCUMIJIIHA

VY pe3ynbTari BUBUCHHS JaHOI HABYAIBHOT IUCIUIUTIHY CTYICHT TTOBUHEH 3HATH:

MPUHIUIN Ta METOAM PO3PAXYHKY HA MILHICTh 1 KOPCTKICTh €JIEMEHTIB KOHCTPYK-
11, SIK1 BXOASATH J0 CKJIaay OyiBelb 1 CIIOpY;

— HOpPMATHBHI PEryJIIOI04Yl MaTepiaiy, 10 3aCTOCOBYIOTHCS AJisi PO3B'SA3aHHS 3ajad
Oy[1BeJIbHOT MEXaHIKU y MPOLEC] PO3PAXYHKY OyIIBETbHUX KOHCTPYKIIIi;

— CHOBHI HampsIMKH PO3BUTKY Oy/iBEeJIbHOI MEXaHIKM Ta aBTOMAaTHU30BaHUX CUCTEM,
SIK1 BAKOPUCTOBYIOTHCS B 1HKEHEPHIN MPAKTHUIIl MPU ONTUMAIBHOMY MPOCKTYBaHHI Ta PoO-
3paxyHKax Ha MIIHICTh 1 JOBTOBIYHICTh KOHCTPYKIIiH Oy 1iBeTbHUX 00'€KTIB,;

— c1ocoOr BUKOPUCTAHHS PE3yJIbTaTIB PO3B’sI3aHHS 3a/a4 Oy/11BeIbHOT MEXaHIKU JUIs
MIBUIIEHHS EKCIUTyaTalllifHO-TEXHIYHUX XapaKTEPUCTUK ICHYIOYMX Ta TMEPCHEKTUBHUX
00'€KTIB.
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[IporpamHi pe3ynbTaT HaBYAHHS CTAHOBJISATH:

— MaTH MOTJau0JIeH] KOTHITUBHI Ta MPAaKTUYHI yMIHHSI/HaBUYKU, MAHCTEPHICTD Ta
1HHOBAIIHICTh HA PiBH1, HEOOX1AHOMY AJIS PO3B’S3aHHS CIHEI1ali30BaHMUX 3aj]ay B Ta-
ny31 OyJIIBHUIITBA Ta IMBUILHOI 1HXKeHepii (BiamoBiAHO a0 cneriamizanii) (IIPH12);

— OBOJIOZIHHA poOOYMMH HaBHYKaMH €(EKTHUBHO MpaIlOBaTH CaMOCTIMHO abo B
rpyni (mabopaTopHi poOOTH, BKJIOYAIOYM HABUYKHU JiJepCTBA MPHU iX BUKOHAHHI),
BMiHHSI OTpUMATH OaXaHUW pe3yJlbTaT B YMOBax OOMEXKEHOTO 4acy 3 aKIEHTOM Ha
npodeciiiHy CYMIIHHICTD 1 BUKJIFOUCHHS MOXJIMBOCTI mariaty (ITPH20).

1.3. KoMneTeHTHOCTI, SIKi Ja€ MOKJIUBICTH 3100yTH HABYAJIbHA JUCHHUILIIHA

3a 3MICTOM JAUCHUILUIIHU 100yBay BUIIOI OCBITH TOBUHEH BMITH:

— MPAKTUYHO PO3B'3yBaTH 3a7ayl 3 PO3paxyHKy Ha MIIHICTh, >KOPCTKICTh THIIO-
BHUX Ta IHAUBIAYAJIbHUX CXEM 1H)KEHEPHUX OyA1BEIbHUX KOHCTPYKIIN;

— B pe3yJbTaTi po3paxyHKY OLIHIOBATH MOTEHUINHY €KCIIyaTaliiHy CIPOMOXK-
HICTh CHCTEM OyJ1BEIbHUX KOHCTPYKIIIA Ta iX €JIEMEHTIB, U0 HECYTh I'OJIOBHE HaBaH-
T@)XCHHs, BU3HAYATH MPUYUHU Ta MPUUMATH OOTPYHTOBAHI PIlICHHS MO YCYHEHHIO Ha-
CHIJKIB Ta 3a100ITaHHIO0 HEOE3NEYHUM PYWHYBaHHSIM;

— MPaBWJIbHO 3aCTOCOBYBATH PI3HOMAHITHI METOJU PO3pPaxyHKY KOHCTPYKLiH 3a-
JICKHO BiJ 0COOJMBOCTEH MOCTAHOBKHU 3ajay Oy/iBEJIbHOT MEXaHIKH, SIKI BUHUKAIOThH
npu OyJIBHUILITBI, PEMOHTI Ta pEKOHCTPYKIIi1 OyAiBeJIb Ta CIIOPY/]] a€POIOPTIB;

— BUKOPHCTOBYBATH OCHOBHI MPOTpaMHi 3aco0u peanizaliii MeTo/iB OyAiBeIbHOI Me-
xaHiku Ha [1K.

3arajibHI KOMIIETEHTHOCTI, K1 Ja€ MOXKJIHMBICTh 3100yTH HaBYajbHA TUCIUILIIHA:
3HAHHS Ta PO3YMIHHS TMpeaMeTHOi oOnacti Ta npodeciitnoi gismbHOCTI (3K2), 31aT-
HICTh CAMOCTIHHO OBOJIOAIBAaTH 3HAHHSMH, BUKOHYIOUM MOIIYK, OOpOOKY Ta aHaJi3 1H-
(dopmalii 3 pi3HOMaHITHUX YCHUX, MMCbMOBHUX Ta eleKTpoHHUX mxepen (3K6), 3gat-
HICTh PO3pPOOJISATH Ta YHPAaBISITH MPOEKTaAMH, 3a0e3meuyrour Oe3MeuHy IsIbHICTh
MpaliBHUKIB 1 IKICTh BUKOHYBaHUX pooiT (3K11).

®axoBl KOMIIETEHTHOCTI, AKI Ja€ MOXJMBICTh 300yTH HaB4ajdbHA JUCIUILIIHA:
31aTHICTh NPOEKTYBATU OyIBEJbHI KOHCTPYKUII, OyiBII Ta CHOPYJH, 3 YpaxXyBaHHIM
1H)KEHEPHO-TEXHIYHUX Ta pecypco3bepirarounx 3axojiB, TPaBOBUX, COIIabHUX, €KO-
JIOTIYHUX, TEXHIKO-CKOHOMIUHHUX ITOKa3HHMKIB, HAYKOBUX Ta €THYHUX acCIeKTiB, 1 Cy-
YaCHUX BUMOT HOPMAaTHBHOI JOKYMeHTaIli y cepi apxiTeKkTypu Ta OyJAiIBHUIITBA, OXO-
ponu noskiuis Ta 6e3nexu mpari (PK3), 3gaTHICTD 31MCHIOBATH OpraHi3alliio Ta Ke-
PIBHUIITBO MPOQECiiHUM PO3BUTKOM 0¢i0 Ta rpym y chepi apxiTekTypu Ta Oy 1iBHUIIT-
Ba (PK9); BomoAIHHS TCOPETUYHUMHU OCHOBAMH Oy/iBETbHOI MEXaHIKH Ta T€OTEXHIKH,
BUKOHYBAaTH Ha iX OCHOBI PO3paxyHKH HampyKeHO-Ie()OpPMOBAHOTO CTaHYy OCHOBHUX
KOHCTPYKTHUBHHX €JIEMEHTIB OyJIBEJIb Ta CHOPY]l IPHU MPOEKTYBaHHI 00’ €KTIB IPOMHU C-
J0BOrO 1 nMBUIbHOTO OyaiBHULITBA (DPK12).

1.4. MiskaucumMiiiHapHi 3B’ I3KH
Hagpuanpna nucuurmutina «byniBeabHa MexaHiKa» Ma€ MIKIUCHIUIUTIHAPHUM XapaKTep

Ta MOENHYE KypCU AUCIUIUTIH (axoBoi MiArOTOBKU. JlaHa nqucuuiiina 6a3yeThCsl Ha 3HAH-
HSX TaKUX JUCHUIUIIH, K «Bceryn mo OyniBenapHO1 ciipaBu», «Buia MmatremaTtuka», «Teo-
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peTudHa MexaHika (cratuka)», «Ormip marepianiBy, «MexaHika TBepIoTo 1e(hOopMOBaHOTO
TiJa» Ta € 0a3010 I BUBYCHHS MOMATBIINX IUCIUILIIH, a came: «byniBenbHa MexaHika
(ceukypc)», «byniBenbHl KOHCTPYKIiD», «MeTaneBi KOHCTpYKIii», «OcHOBH Ta ¢yHa-
MEHTH.

2. IPOIT'PAMA HABYAJILHOI JUCHUILJITHUA

2.1. 3micT HAaBYAJBHOI JUCIHUIIJIIHNA

HaBuanpHuit MaTepiana TUCHUITIHU CTPYKTYPOBAHUHM 32 MOAYJIBHUM MPUHITUIIOM 1
CKJIAJIa€THCS 3 IBOX HABYAJbHUX MOJYJIB, a caMe:

- HaBuajbHOTO MOAYJA Nel «Po3paxyHku cmamuyHo 8U3HAYYBAHUX CIMEPHCHEBUX
cucmemy;

- HaB4aIbHOTO MOJyJist No2 «Po3paxynku cmamuyno HeBUSHAYYBAHUX CIEPHCHEBUX
cucmemy, KOXKEH 3 SIKUX € JOTIYHOIO 3aBEpIICHOI0, BITHOCHO CaMOCTIHHOIO, H1JIICHOIO
JaCTHHOIO HaBYAJIbHOI JUCIUIUIIHK, 3aCBOEHHS K01 TIepedadae MpoBEICHHS MO Tb-
HOi KOHTPOJBHOI pOOOTH Ta aHaJ3 Pe3yJIbTATIB il BUKOHAHHS.

2.2. Moay/ibHe CTPYKTYPYBAHHS TA iHTEI'POBaHI BUMOI'M 10 KOKHOI'0 MOXYJIS

Moayas Ne 1
«Po3paxyHKH CTATHYHO BU3HAYYBAHMX CTEP:KHEBHUX CHCTEM»

[aTerpoBani BuMmoru Moyast Nel:

3namu. enemenmu nioOCKoi cmepicHesoi cucmemu, cnocoou 06’ €OHaHHs, cmy-
neHb c60000U eleMeHmis, KIHeMamu4HUull anaiiz cucmem, 0OYUCIEeHHs 3)CUIb ma NooOy-
008y eniop y Cmamu4Ho UHAYYBAHUX CUCEMAX, PO3PAXYHOK CKIAOHUX CIEPHCHEBUX CU-
cmem CMAamuyHUM MemoooM; 0coOaUBOCMi pobomu ma po3paxyHKie munosux cucmem,
PO3PAXYHOK nepemiujerb, CmamudHuLl ma KiHeMamuyHut Memoou nooy0oosu il eniuay,
BUKOPUCMAHHS TTHIU 8NAUBY Y PO3PAXYHKAX HA PYXOME Ma HePYXoMe HABAHMANCEHHSL.

Bmimu: xopucmysamucsi 0OCHOBHUMU MeOpemUdYHUMU NPUHYURAMU NOOYO08U mda
AHANI3Y CMEPICHeBUX CUCmeM MAa iX pPO3PAXYHKOBUX CXeM, 80J00imu NPUHYuUnamu ma
Memooamu po3paxyHKy Ha MIYHICMb Ma HCOPCMKICMb CIMAMUYHO BU3HAYYBAHUX CIEPIIC-
Heaux cucmem 8i0 Oii pi3HUX MUNI8 HABAHMAICEHD.

Tema 1. ByaiBeabHa MexaHika Ta ii 3agaui. Kinacugikauis cnopyja i KOHCTpyK-
1iii Ta IX pO3paxXyHKOBHUX CXeM.

EnemenTn mimockoi po3paxyHKOBOI CHCTeMH: By3su Ta qucku. CriocoOu 00’ e qHaHHS
OKpeMHUX eJIeMEHTIB y cuctemy. CTymiHb CBOOOIM eleMeHTIB cucteMu. KinemMaTtndHuit
aHaji3 wiockux cucrteM. CTyIiHb 3MiHIOBAaHOCTI cucTeMu. CUCTEMU HE3MIHIOBaH1, 3M1HIO-
BaH1, MUTT€EBO 3MiHIOBaHi. CriocoOu yTBOpEeHHsI He3MiHIOBaHUX cucteM. CKiaJeH1 TUCKHU.
O3HaKu MUTTEBOT 3MIHIOBAHOCTI cucTeMu. CTPYyKTypHHM (SKICHUI) aHami3 TJIOCKUX CHC-
teM. HeoOxi/1Ha, Ta 10CTaTHS yMOBa T€OMETPUYHOI HE3MIHIOBAHOCTI Ta CTATUYHOI BHU3HA-
YEHOCTI CUCTEMHU.

Tema 2. [loOynoBa entop 3yCuJib.
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CTpyKTypHHIi aHaNI3 SK QITOPUTM PaAIllOHATLHOTO HUISIXY BU3HAUYEHHS peakiliil B's-
3iB, 1110 HAKJIAJCHO Ha IMCKU Ta BY3JH CKJIaIHOI cucTteMu. OOUYUCIEHHS 3yCUIIb y CTaTHY-
HO BHM3HAYYBaHMUX CUCTeMaX. Bumu 3ycuib y miockoMy JUCKY JOBLIBHOI OopMU Ta iX 00-
gyucienHs. [lo6ynoBa emtop 3ycuiib. [IpaBuna 3HaKiB. AJITOPUTM PO3paxyHKY CKIAJHUX
CTEP’KHEBUX CUCTEM CTATUYHUM METOJIOM.

Tema 3. Oco0MBOCTI poOOTH Ta PO3PAXYHKIB TUIIOBUX CHCTEM.

BaratonporoHoBi mapHipHO-KOHCOJIbHI Oaniku. TpurnapHipHi apku Ta pamu. [linocki
CTaTU4YHO BU3HauyBaH1 pepmu. KoMOIHOBaH1, BUCSYl Ta BAHTOBI CUCTEMH.

Tema 4. Po3paxyHok nepemilieHb.

Pospaxynok nepeminiens MerogoM Mopa. [IpaBuno O.M. Bepemarina. OGuucieHHs
iHTerpanis Mopa. ®opmyna Cumncona-Kopraoyxosa. IlepeMiliieHHs TeMIepaTypHOro mo-
xo/xeHHs. [lepemineHHs B HEPIBHOMIPHOIO MPOCIIAHHS OIOP.

Tema 5. OcHOBHI BiIOMOCTI i3 3arajibHoI Teopil JIiHiii BILVIMBY.

Jlinii BmMBYy, MeTonu ix noOymoBH. CTaTMUHUNA METOJ MOOYIOBU JIHIN BILUIUBY.
Kinematuunuii MmeTos1 moOy0BH JiHIN BIUIMBY. [H)OpMaIiiiHI TEXHOJIOT1I NOOYI0BH JHIN
BIUTMBY. BIUTMB cUCTeMH 30CEepeKEHUX CHII, 30CEPEIKEHOT0 MOMEHTY Ta PO3MOALIEHOTO
HaBAHTAKEHHA. BilacTUBOCTI MPSAMOMIHINHOL JIISHKY JHII BIUIMBY. BUKOpUCTaHHS TiHIN
BIUTMBY Y pO3paxyHKax Ha HEpyXOMe HaBaHTa)XCHHA. BukopucraHHs JiHIN BIJIUBY y pO3-
paxyHKax Ha pyXoMme HaBaHTa)keHHs. OOUMCIEHHS MaKCUMAJIbHUX 3yCHJIb 3@ JOTIOMOTOI0
JIHIM BIUIMBY B1JI TAMYAaCOBUX HAaBAHTAKCHb.

Moayab Ne 2
«Po3paxyHKH CTATHYHO HEBU3HAUYBAHUX CTEPKHEBUX CHCTEM»

[aTerpoBani BUMoru Moyist Ne2:

3uHamu:. OCHOBHI NOHAMMS MA BAACMUBOCMI CIMAMUYHO HEGU3HAYUYBAHUX CUCMEM,
An2OPUMM pPO3PAXYHKY MEMOOOM CUNl HA OIi PISHUX MUNIE HABAHMAMCEHb, OCHOBHI 3ae-
JdHCHOCMI Memooy nepemiujeHsb OJisl PI3HUX MUNIE CMEPIICHIB, ANCOPUMM PO3PAXYHKY Me-
MoO0OM nepemiujenv; 00UUCIeHHs 3YCUIb Ma no6Y008a eniop 8 CMamuiHO He8USHAY)8AHUX
cucmemax.

Bmimu: xopucmysamucsa mamemamuyHum anapamom po3paxyHKy CmepiCHesux
cucmem MemoooM CUl ma MemoooM nepemiuets; 80100imu NPUHYURAMUY Ma Memooa-
MU PO3PAXYHKY HA MIYHICMb MA HCOPCMKICMb CIMAMUYHO HEBUZHAYYEAHUX CIEPICHECUX
cucmem; NPAGUIbLHO 3aCMOCO8Y8AMU PI3HOMAHIMHI Memoou po3pPaxyHKy KOHCMPYKYil 3a-
JIEIHCHO 810 0cobausoCmell NOCMAaHOBKU 3a0ay 0Y0i8ebHOI MEXAHIKUL.

Tema 1. Po3dpaxyHKH CTATHYHO HEBU3HAYYBAHUX CUCTEM METO0M CHJI.

CraTtu4HO HeBUM3HAauyBaHl1 cucTeMHd. OCHOBHI MOHATTS. BracTUBOCTI cTaTUYHO He-
BHU3HAUyBaHUX cucteM. Meroau po3paxyHky. OCHOBHaA cucTeMa Ta OCHOBHI HEBIJIOM1 Me-
Toay cwi. KaHOHIUHI piBHSHHS METOY CHII. AJITOPUTM PO3PaXyHKY METOJOM CHUJI.

Tema 2. O0unc/ieHHs 3yCHJIb Ta MO0Y10Ba eNIOp.

OO6uuncnenHs Ta nepeBipka Koe(irieHTIB 1 BUTbHUX YJIE€HIB KAHOHIYHUX PIBHSHb.
OO6uuncnenns 3ycuiib Ta oOyao0Ba emop. OcoOIMBOCTI po3paxyHKy apok Ta hepm. O6un-
CJICHHS TIEPEMIIlIeHb y CTATUYHO HEBU3HAUYBaHUX cucTeMax. KOHTposbh mpaBUiIbHOCTI
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emtop. Po3paxyHOK CTEP)KHEBUX CHCTEM Ha 3MiHY TeMIIEpaTypy Ta IEPEMIIIICHHS OTMIOPHUX
B’sA3€H.

Tema 3. Po3paxyHKH CTep:KHEBHX CUCTEM METOJA0M IepeMillleHb.

OcHOBHI TIOHATTS Ta Bu3HaueHHSA. OCHOBHI 3aJIe)KHOCTI METOIY MEPEMIIIEHb IS
CTEpXHS MOCTIMHOI )KOpCcTKOCTI. OCHOBHI 3aJIe)KHOCTI METOY MEPEMIIICHD JJIsi CTEPKHIB
13 MapHipoM Ha OJHOMY KIiHIIl. 3B'I30K MK KOMITOHEHTaMH{ TIEPEMIIICHb B JIOKAJbHINA Ta
rII00aNbHIN cucTeMax koopauHat. OCHOBHI 3aJIeKHOCTI METOY TIEPEMIIICHb, SKi 3aIuca-
HO B TJI00aJbHINA CHCTEMI KOOPIMHAT.

Tema 4. PiBusinHs MeTOAy nepeMimiensb. [lo0ynoBa entop.

OCHOBHI HEBIZIOMI Ta CTYMiHb KIHEMAaTUYHOI HEBU3HAYEHOCTI IJIOCKOI CTEP>KHEBOI
cucteMu. KaHOHIYHI PIBHSHHS METOHy mnepeMimieHb. OOYHCIIeHHsS 3yCHIb Ta MOOy0Ba
emtop . [lepeBipka emop 3yCuib.

Tema 5. YpaxyBanHs cuMmeTpii y po3paxyHKax MeTOA0M MepeMillleHb.

VYpaxyBaHHs CUMETpIi CIIOPYJl Y PO3paxyHKaxX METOJOM MEpeMilleHb. 3MEHIICHHS
KIJTbKOCTI HEBIJIOMHUX y BHIAJKaX, KOJIU MOKHA HEXTYBAaTH MOB30BKHIMU JehopMaIiisaMu
CTEPIKHIB.

Tema 6. BiuiiuB Temnepatypu Ta nNpociiaHHd omop.

Po3paxyHOK CTEp>KHEBHUX CUCTEM METOJIOM IEepEeMIllleHh Ha TeMIepaTypHi Ali Ta Ha
HEPIBHOMIPHE NPOCIJaHHS OMOop.

2.3. TemaTuuHuii nJjaaH

OO0csr HaBYAIbHUX 3aHATH (TOJ.)
Jenna popma 3aouna popma Ha-

HaBYaHHS BYAHHSI
Ne Hasga temu = =
nop 1 [=] = = =} - =

(TeMaTUYHOTO PO3ALIY) Sl E g ol | Bl §| u

2 % < =W A 1% < a9

O B 2| 0| L L8| | ©
~ 5| g > 5l g
= =

1 2 314 ,5]6]7[8]9] 10

Moaysb Nel « Po3paxyHOK ¢cTATHYHO BU3HAYYBAHUX CTEP:KHEBUX CHCTEM

Knacudikamiss cnopya 1 KOHCTpyKuid Ta ix po- 4 cemecTp 4 cemect

3paxyHKOBHUX CXeM. EJeMEeHTH IUIOCKOI po3paxyH-
KOBOi cucTeMH: By3nuM Ta Aucku. Crnocobu
00’eHAHHS OKpPEMHUX €JEMEHTIB B CHCTEMY.
Cryninp cBoboau enemeHTiB cuctemud. Cryminb | 7 | 2 | 2 | 3 | 4 | - | - 4
3MIHIOBaHOCTI cuctemMu. CHCTEMH HE3MIHIOBaHI,
3MIHIOBaH1, MUTT€BO 3MiHIOBaHi. CriocoOU YTBOPEH-
HS HE3MIHIOBAaHUX CHCTEM.

Cxmaneni aucku. O3HaKM MHTTEBOI 3MIHIOBAHOCTI
cucreMu. CTpyKTypHUH (SIKICHUH) aHai3 IUIOCKUX
1.2 | cuctem. HeoOxinHa, Ta 1octaTHs ymoBa reometpu- | 5 | 2 | - | 3 | 4 | - | - 4
YHOI HE3MIHIOBAaHOCTI Ta CTATUYHOI BH3HAYEHOCTI
CHCTEMH.

11

1.3 | KiHemarnuHuil aHai3 IUIOCKUX CUCTEM. 5 - 2 3 3 - - 3
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14

[ToGynoBa entop 3ycuiib. CTpYKTYpHHUHR aHAMTI3 SIK
JITOPUTM PALliOHATIBHOIO LIUIIXY BU3HAYEHHS Peak-
iH B'sI31B.

15

OO6uucienHs 3ycuib y CTATUYHO BU3HAUyBaHUX CHU-
creMax. Buau 3ycuiib y INIOCKOMY JTUCKY JOBIJIBHOT
¢dbopMu Ta iX 00UYMCIIEHHS. AJITOPUTM PO3PaXyHKY
CKJIaIHUX CTEPKHEBUX CUCTEM CTaTUYHUM METO-
JIOM.

10

1.6

[TobynoBa emtop 3ycuiib. [IpaBuma 3HaKiB.

10

1.7

bararonporoHoBi mapHipHO-KOHCOJIbHI OaJIKH.
TpumapHipHi apKu Ta pamu.

1.8

[Tnocki cratnuHo BU3HauyBaHi (pepmu. KomOiHOBa-
Hi, BUCSAYI Ta BAHTOBI CUCTEMH.

1.9

Pozpaxynok nepemimens Meronom Mopa. [Ipasuiio
O.M. Bepemarina. OGuncnenHst interpars Mopa.
®opmyna Cumncona-KopHoyxosa. IlepeminieHus
TEMIIEPATYPHOTO IMOXO/pKeHHs. [lepemilmeHHs Bix
HEPIBHOMIPHOTO ITPOCIIaHHSI OTIOP.

1.10

JIinii BruuBy, MeToau iX moOynoBu. CTaTHUHUN Me-
TOJ MOOYA0BH JiHiN BrumBYy. KiHemMaTuaHU MeTO
noOya0BH JdiHil BruMBy. [H(hopMaliliHi TeXHOIOTIT
noOy/10BH JiHii BIUTMBY. BrinB cucremu 3ocepe-
JDKEHUX CHII, 30CEPEHDKEHOT0 MOMEHTY Ta PO3IIO0-
JIEHOTO HAaBAHTAXKEHHS.

10

111

Bukopucranss JiHii BIUIMBY Y po3paxyHKax Ha He-
pyxoMe HaBaHTa)KeHHs. BUkopucTaHHs JiHINA BIUIH-
BY Y pO3paxyHKax Ha pyXxome HaBaHTaxeHHs. O0-
YHUCIICHHS MaKCUMAJIbHHUX 3yCUJIb 3a JOTOMOT OO0
JIHIM BIUIMBY BiJl TAMYAaCOBUX HAaBaHTA)KECHb.

1.12

MopynpHa KOHTpoJibHA poOoTa Nel

2

-1 111

Ycboro 3a moayJiem Nel

67

16 | 17 | 34

70

4 | 4

62

Mopnyab Ne2 «Po3paxyHKH CTATHYHO HEBU3HAY

YBaHHUX CTEPKHEBUX CHCTEM>

2.1

Po3paxyHku cTaTUYHO HEBU3HAYYBaHUX CHCTEM Me-
TogaoM cwii. CTaTMuHO HEBU3HAUYBaHi cuctemMu. Oc-
HOBHI MOHATTSA. BIacTUBOCTI CTaTUYHO HEBU3HAUY-
BaHHUX CHCTEM.

4 cemecTp

5 cemecr

2 | 2|3

10

2 -

2.2

Metoau po3paxyHky. OCHOBHA CUCTEMa Ta OCHOBHI
HeBiJIoM1 MeToay cuil. KaHOHIYHI pIBHSHHS METOAY
CHIL

2.3

AJTOpUTM PO3paxyHKY METOIOM CHIIL.

24

OOuncneHHs Ta nepeBipka KoeQilieHTiB 1 BUIbHUX
YJIeH1B KAaHOHIYHUX PiBHSIHBb. OOUKCIEHHS 3yCHIIb Ta
noOyioBa entop. OcoOIMBOCTI pO3paxyHKY apoK Ta

bepm.

2.5

OO0uncieHHs nepeMillleHb y CTAaTUYHO HEBU3HAUY-
BaHUX cucTteMax. KOHTposIb MPpaBUIBHOCTI EMIOp.
Po3paxyHOK CTep)KHEBHX CUCTEM Ha 3MIHY TeMIIe-

patypu Ta NepeMilleHHs OIOPHUX B’ si3el.
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2.6 | OOuncnaeHHs 3yCHiTb Ta TOOYI0Ba CITIOP. 6|-12|4]|8)|-|- 8

Po3paxyHKku CTep)KHEBUX CUCTEM METOJIOM IepeMi-
miedb. OCHOBHI TIOHATTS Ta BU3HA4YeHHsS. OCHOBHI
3aJISKHOCTI METOJTY MEePEMIIICHb ISl CTEP>KHS T10C-
TilHOI skopcTKOCTI. OCHOBHI 3aJI€)KHOCTI METOAY
MepeMIIIeHb, K1 3alMCaHo B TJI00aNbHIN CUCTEMI
KOOpJMHAT.

OCHOBHI 32JIE)KHOCTI METOIy TIEPEMIIIICHb JJIS CTE-
PPKHIB 13 IIApHIPOM HA OJHOMY KiHIII. 3B'S30K MIX
KOMITOHCHTAaMH IepeMIIieHb B JIOKaJIbHIN Ta Ti100a-
TBHIN cHCTeMax KOOPJIUHAT.

Po3paxyHOK CTEp)KHEBHX CHCTEM METOJIOM IIepeMi-
mieHb. O0UMCIIeHHs 3yCHIb Ta TOOYI0Ba €O .
OCHOBHi HEBIIOMI Ta CTYIiHb KIHEMAaTHYHOI HEBH-
3HAYCHOCTI TUIOCKOT CTepKHEBOT cuctemu. KaHOHIY-
2.10 | Hi piBHSHHS MeTOy nepemimens. [lepeBipkaemrop | 7 | 2 | 2 | 3| 6 | - | - 6
3yCHJIb. Y paxyBaHHS CUMETPIi CIOPY/l Y pO3paxyH-
KaX METOJIOM IEePEMIIlICHb.

Po3paxyHOK CTEp)KHEBHX CHCTEM METOJIOM TIepeMi-
2.11 | meHb HA TEMIIEpaTypHi Aii Ta Ha HepiBHOMIpHEe TIpo- | 5 | 2 | - | 3 | 4 | - | - 4
CiJJaHHS OTOp.

2.7

2.8

2.9

2.12 | PozpaxynkoBo-rpadiuna pobora 10 | - - 110 -1 -1 - -
2.13 | MoaynbHa KOHTpOJIbHA poboTa Ne2 2 | -1 1711 --]- -
2.14 | KonTpomapHa (nomamiHs) podora (3OH) - | - - -1 8| - - 8
2.15 | IlincymkoBa ceMecTpoBa KOHTpoJsibHa podota (3OH) | - | - - -1 3| -1]2 1
Ycboro 3a moayiaem Ne2 83|18 |17 (48|80 | 4 | 4 | 72
Yceboro 3a HaBYAJIbLHOIO THCHUTLTIHOKO 150134 | 34 | 82 |150| 8 | 8 | 134

2.4. 3aB1aHHA HA PO3PaXyHKOBO-rpagiuHy podoTty

Po3paxynkoBo-rpadiuna pobora (PI'P) 3 aucuumiiau BUKOHYIOTBCS Y 4 ceMecTpi,
BIJIMTOBITHO 70 3aTBEPKCHUX B YCTAHOBJICHOMY MOPSAKY METOAUYHHX PEKOMEHMAIlIH, 3
METOIO 3aKPITUICHHS Ta MOTJIMOJICHHS TEOPETUYHUX 3HAHb T4 BMiHb, HAOYTUX CTYJEHTOM Y
IPOLIeCi 3aCBOEHHS BChOT'0 HABUAIBHOTO Matepiany auciuruiini. Bukonanas PI'P € Bax-
JMBUM €TaIloM Y MiITOTOBII MailOyTHBOTO (haxiBIIsl.

Konkperna meta PI'P MicTuThCs y po3paxyHKy Ha MILHICTh Ta >KOPCTKICTh CTaTHY-
HO BU3HAYYBAHMX Ta CTATUYHO HEBU3HAUYYBAHMX CTEPKHEBUX cUCTeM. Po3pobka po3paxy-
HKOBOI TpadiuHoi poOoTH mependayac BUKOHAHHS aBTOMATH30BAHOTO PO3PAXYHKY, IO
0(OPMITIOETHCS CTYJICHTaAMU Y BUTJISI/II MOSICHIOBAILHO1 3anucku 10-15 cTopiHOK.

BukoHaHHS MOSCHIOBAJIBHOI 3alIMCKH € MEPEIYMOBOIO JOMYCKY CTYJIEHTa 10 3aXHUC-
Ty PO3PaxyHKOBOI poOOTH Ta 3aiiky. Bukonanus, opopmiieHHs ta 3axuct PI'P 3ailicHto-
€THCS CTYJCHTOM B 1HJWBIAYaJIbHOMY TOPSIKY BIAMOBIIHO O METOJAMYHHX PEKOMEHIa-
.

Yac, notpiOumii 1y BukoHands PI'P — 10 roagun camocTiiiHOT poOOTH.
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2.5. 3aBJaHHS1 HA KOHTPOJIbHY (AoMamIHI0) podoty (3DH)

KoHTposibHE (J0MalTHe) 3aBAaHHS 3 AUCIUTLIIHN BUKOHYETHCSA y 5 cemecTpi, BiAMO-
BIJIHO JI0 3aTBEP)KCHUX B YCTAHOBJICHOMY MOPSAKY METOIUYHUX PEKOMEH/ I, 3 METOIO
3aKpITUICHHS Ta TOTIMOJECHHS TCOPETUYHUX 3HAHb Ta BMiHb CTYJICHTA IPHW BUBYCHHI JHC-
LUIUTIHA. 3aBJaHHs JJI1 BUKOHAHHS MPAKTHYHOI YaCTHHH KOHTPOJBHOrO (JOMAIIHBOIO)
3aBJIaHHS 31ACHIOETHCS CTYJICHTOM B 1HJWBIAYaJbHOMY IOPSJIKY BIAMOBIIHO O METO-
JTUYHUX PEKOMEHIAITIH.

Yac, moTpiOHUH 11 BUKOHAHHS JOMAIIIHBOTO 3aBJaHHS CKJIaJa€ 8 TOAWH caMo-
CTIHHOT pOOOTH.

2.6. IlepeJtik mUTAHb JJIS1 MIATOTOBKM 0 MiICYMKOBOI KOHTPOJILHOI pO00TH
(BDPH)

[Tepenik muTaHb Ta 3MICT 3aBJIaHb JIJIS MIATOTOBKH JI0 M1JICYMKOBO1 KOHTPOJIBHOI pO-
00TH, pO3po0JIEH] BIAMOBIIHO A0 POOOYOI IPOrpaMH, 3aTBEPIKYETHCS HA 3aC1/IaHHI Ka-
dbenpu Ta JOHOCUTHCS J0 BiJJOMA CTY/ICHTIB.

3. HABHAJIBHO-METOJAUYHI MATEPIAJIA 3 JTUCHUIIJIITHHU

3.1. MeToau HABYAHHSA

[Ipy BUBUECHHS HABYAIBHOI JUCIUILIIHM BUKOPHCTOBYIOTHCS HACTYITHI METOJU HaB-
YaHHS:

— MOSICHIOBAJILHO-1JTFOCTPATUBHUM METO/T;

— METOJ TPOOJIEMHOT0 BUKIIATY;

— PENpOAYKTUBHUN METO/I;

— DOCIIIIHUIIEKUNA METO/I.

Peamizariis nux MeTOIB 3AIMCHIOETHCS MPHU IPOBEACHHI JICKITIH, 1a00paTOpHUX PO-
01T, AEMOHCTpalli, CaMOCTIMHOMY BHUpPILIEHH] 3a4a4, poOOTi 3 HABYAJIILHOIO Ta HOPMATHB-
HO-TEXHIYHOIO JITEPaTypOIO.

3.2. PexomenoBaHa jiTeparypa

ba3osa Jsiteparypa
3.2.1. bapa6am M.C. ta iH. OCHOBH KOMIT FOTE€pHOTO MojentoBaHHs. HaBu.mocioHuk

/Bapatbam M.C., Kip’s3es I1.M., Jlaneuko O.1., Pomamikina M.A.- K.: HAY, 2018.-- 492 c.
3.2.2 Beproxckuii FO.B. u np. CripaBouHoe nocoOue no cTpouTelIbHOM MexaHuke. B

nByx Tomax. Tom 1. Yue6Hnoe nocobue. / Beproxkckuii FO.B., I'onwimieB A.b., KomayHoB
Bxa. U., Kmoesa H.B., Jlucunun b.M., Mamxkos WN.JI., SIkoBenko U.A. — M.: U3garenscT-
Bo ACB, 2014. — 640 c.

3.2.3. HapxoB A.B. IllanomuukoB M.H. CrpoutenbHas mMexaHuka. Y4YeOHUK IS
By30B./ [lapxoB A.B. llanomraukos M.H.— M.: Ctpoituzaar, 1981 — 512 c.

3.2.4. Beproxcwkuii FO.B., Ta iH. byaiBenbHa MexaHika. Po3paxyHOK CTaTUYHO BH-
3HauyBaHuXx cTepkHeBux cucreMm. K.: HAY, 2009. 198c.
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3.2.5. Beproxckwit F0.B., Bonkos B.U., Cunes I1.A. CtpoutensHas mexanuka. Me-

TOJAMYECKHE YKa3aHUs MO pacyeTy CTaTUYECKU ONPEICIMMbIX CUCTEM Ha MOJBUKHYIO Ha-
rpy3ky. —K.: KHUTI'A, 1991.-52c.

3.2.6. baxxenoB B.A. ta np. byxaiBenpHa mexanika. Po3paxyHkoBi BmpaBw. 3ajadi.
Kowmm’totepue tectyBanus. Hapu. [locioauk/ baxkenoB B.A. |, IBanuenko .M., [Ilumos
O.B. — K.:Kapagena, 2006. — 344 c.

3.2.7. Capracsn A.E. CrpoutenpHasi mexaHuka. OCHOBBI TE€OpUM C MpUMEpaMHu
pacuetoB — K.: KUUT'A, 2000. —346 c.

3.2.8. byrenko FO.U. u np. CtpoutenbHas MexaHuKa. PyKOBOJICTBO K MTPAKTUUYECKUM
3aHATUAM.. YueOHoe nocodue/ byrenko F0.U., 3acsaapko H.A., Kan C.H. u ap.; [Tox pen.
I0.N. Byrenko. — K.: Beima mik., 1984. — 328 c.

JlonoMiskHa JiTepatypa

3.2.9. Beproxckwii FO.B., Boakos B.U., Cunes I1.A., Cucenranues M.K. CtpouTe-
JbHAsI MEXaHUKa. MeToANYeCKHUE YKa3aHUs M0 PacueTy CTaTUYECKH OMPEIETUMBIX CUCTEM
Ha HEMOJBWKHYIO HArpy3Ky C HCHOJIb30BauKWeM BblYMCIUTENIbHON TexHuku .— K.: K-
I'A, 1990. —76c.

3.2.10. baxenoB B. A. bynisenbHa mexanika: Enexrponnuii minpyunuk / B. A Ba-
»kenoB, O. B. [IIumos. — K., 2008. — 436 c.

3.2.11. Iucapenko I'.C. Omnip matepianis : nigpyuynuk / I'.C. [Tucapenko, O.JI. KBiTka,

E.C. Ymancekuit ; 3a pen. I'.C. Ilucapenka. — 2-re Buz., 1omnoB. i nepepodn. — K. : Burmia
k., 2004. — 655 c.

3.3. Indopmauiiini pecypcu B Intepneri

3.3.1. http://iap.nau.edu.ua/index.php/kafedry/komp-yuternikh-tekhnologij-
budivnitstva

3.3.2._Caiitr HaykoBo-TexHiuHOi 6i0mi0Tekn HarioHaapHOTO aBialiifHOTO yHiBepCH-
TeTy https://www.lib.nau.edu.ua/main

3.3.3. http://er.nau.edu.ua/handle/NAU/24905
3.3.4._ Meroaunusi po3po0ku kadeapu (B €IEKTPOHHOMY BUTJISII).
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4. PEUTUHITOBA CUCTEMA OLIHIOBAHHSI HABYTUX CTYJIEHTOM
3HAHDb TA BMIHb

4.1. OmintoBaHHSA OKPEMHUX BHJIIB BUKOHAHOI CTYJICHTOM HaBYaIbHOT pOOOTH 3/1HCHIOETh-
cs B Oastax BIAIIOBIAHO 10 TaOi. 4.1.

Taomung 4.1
Max KiJTbKiCTh Max KiJbKiCTh
OaiB 6amiB
Bun naBuansHOi poboTH | Jlenna | 3aouHa BH’.I.I enna |3aouHa
HaBYaJIbHOT pOOOTH
dbopma | dpopma dopma | popma
HAaBYaHHS| Ha-HSA HaBYaHsI| H-HS
4 cemectp/4,5 cemectp 3OH
Monynb Ne 1 «Po3paxyHku craTuuHo Bu3Ha- | Moayib Ne 2 «Po3paxyHku cTaTHYHO HEBU3HA-
YYBaHUX CTEP)KHEBHUX CHCTEM» YYBaHUX CTEP)KHEBHX CHCTEM»

Buy HaByanbHOT pob0oTH Oammn Oammn Bun HaBuanpHOi pobOTH Oamn | Oanwm
JlabopaTtopHi poboTi o 20 JlabopatopHi poboTu 24 20
8x36=24, 2x106=20 (3®H) 8x36=24, 2x106=20 (3®H)

BukoHaHHS KOHTPOJIBHOL
i — 30
(TomarHpoi) podoTH
BukoHaHHs po3paxyHKOBO-
o 20 —
rpadiuyHoi poOoTH
[TincymKkoBa cemecTpoBa B 30
KOHTpOJIbHA poboTa
s 0onycky 00 6uUKOHaHHs st 0onycky 00 6UKOHAHHS
MOOYIbHOT KOHMPONLHOT 8 B MOOYIbHOI KOHMPOJILHOT pO- 8 B
poobomu Nel cmyoenm mae oomu Ne2 cmyoenm mae Ha-
Habpamu He MeHue bpamu He MeHue
BukoHanHs MOyIbHOT BukoHaHHs MOZYJIBHOI KOH-
. 16 — . 16 —
KOHTPOJIbHOI pobotu Nel TPOJIbHOI poOoTH Ne2
Ycboro 3a moayJiem Nel 40 20 Ycboro 3a moayJiem Ne2 60 80
Yceboro 3a moayasimu Nel, Ne2 100 | 100
Ycboro 3a IMCHUILTIHOIO 100

3anikoea penimunzoea oyinka BU3Ha4YaeThcs (B Oanax Ta 3a HAI[IOHAJBHOIO HIKAJIOIO) 3a
pe3ynbTaTaMyd BUKOHAHHSI BCIX BHJIIB HaBYAJIbHOI pOOOTH MPOTITOM CEMECTPY.

4.2. BukoHaH1 BUJIM HaBYAIBLHOT POOOTH 3apaxOBYIOThCS CTYJEHTY, SIKIO BiH OTPUMAaB 3a
HUX MTO3UTHBHY PEUTHUHTOBY OIIIHKY.

4.3. Cyma pelTUHTOBUX OIIIHOK, OTPUMaHUX CTYJEHTOM 3a OKpeMi BUJIM BHUKOHAHOI HaB-
YJanpHO1 pOOOTH, CTAHOBUTH TTOTOUHY MOAYJIBHY PEUTHHTOBY OILIIHKY, SIKa 3aHOCUTHCS JI0 BIJJOMOC-
Ti MOJIYJIBHOTO KOHTPOJIIO.

4.4, TlincyMKOBa ceMeCTpoBa PEHTHHTOBA OIlIHKA NIEPEPAXOBYETHCSA B OI[IHKY 3a HaIliOHa-
JIbHOIO 1Ko Ta mkanow ECTS.

4.5. TlincymMKkoBa ceMecTpoBa pEUTHHTOBA OIliHKA B Oaliax, 3a HAI[IOHAIBHOIO IIKAJIOK Ta
mkanoro ECTS 3aHOCHTBCS 710 3aJIIKOBO-EK3aMEHAIIMHOT BiJIOMOCTI, HABYAJIPHOI KapTKH Ta 3aJIi-
KOBOi KHIDKKM CTYJIeHTa, Hampukiaad, Tak: 92/Binm./A, 87/1o6pe/B, 79/Hobpe/C, 68/3an0B./D,
65/3an0B./E Tomro.

4.6. ITincymMKkoBa pedTHHIOBa OIiHKA 3 JWCITUIUIIHU JOPIBHIOE MiJACYMKOBIH CEMECTPOBIii
PEUTHUHTOBIN OIIHIN. 3a3Ha4yeHa MiJICYMKOBAa PEUTUHTOBA OIIHKA 3 JUCIUILIIHA 3aHOCUTHCS JI0
Jlonatky no guruioma.
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(® 03.02-01)
APKYHI INIOINUPEHHSA TOKYMEHTA
No Kyma Jlara ITigmuc .
[epeIaHo . IL.LLb. orpumyBaya [TpumiTku
IIpUM. . . BHUaa41 OTpHMYyBa4da
(Tmipo3ii)
(@ 03.02 - 02)
APKYII O3HAMOMJIEHHSA 3 TOKYMEHTOM
Ne [pi3Buie, imM’s1, o OATHKOBI Hiz[nnc"o3HaI710M— Hara osHakom- [pumitku
Top. JIeHO1 oco0H JICHHS
(® 03.02 - 04)
APKYII PECCTPAIIII PEBI3II
No . ., . e . BucHoBOK mono
1op. [IpizBuine, imM’s, M0 6ATHKOBI [Hara peBizii ITignuc ANeKBATHOCTI
(® 03.02 - 03)
APKYII OBJIIKY 3MIH
. Ne nucta (cTopiHKR) ITimic oco6u, Jara
No 3mi- Jlara BHeceH-
sIKa . BBEJCH-
HH . . AHyJ'H:-O- . Hs 3MIHH .
3mineHoro | 3amiHeHOTO Hogoro BaHOLO BHECJIa 3MIHY HA 3MIHH
(D 03.02 - 32)
V3I'OAKEHHSA 3MIH
ITinmuc IHimiamm, npizBuie ITocanma Jlara

Po3po6HuK

V3romxeHo

V3romkeHo

V3romkeHo




