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3. IlosicHIOBAJIbHA 3aNIMCKA

Jucrumutina «Omip MaTtepialliBy € OJHIE0 13 AUCHHMILIIH TpodeciiHol MAroTOBKMA 1 3aiiMae TPOBiTHE MicIe Y
miarorosui 3100yBayiB nepuoro (6akajgaBpchbKOTo) piBHS BHIIOI OCBITH, OYHOI (eHHOI) (nayi — neHHoi) Ta 3a04HOi (GopMm
3100yTTsl BUIIOT OCBITH, SIKi HABYAIOTHCS 32 OCBITHBO-NIPOQECIHHOI0 MPOrpamMoro «Arpornepepodka Ta iHKHHIPUHT» B MeXax
crnenianbHocTi 133 «["amy3zeBe MalmHOOY TyBaHHS».

Ilpepexgizumu — Bua matematrka (O3I1.01).

Kopexgizumu — nerani mamun (OIII1.09), cucremu imxenepuoro ananisy (OINIL.11), koncTpyroBaHHs 00JiaJHAHHS
arponepepoOHux i xapuoBux BupoouunTs (OI1I1.14).

BiamosigHO 10 OCBITHROT TPOrpaMu JUCIMILIIHA CTIPUsE 3a0€3MEUCHHIO:

Komhemenmuocmeii: 3MaTHICTh PO3B’sI3yBaTH CKJIATHI CIIEHiaNi3oBaHi 3afadi Ta MPaKTHYHI MPOOJIEeMH Tairy3eBOro
MaIMHOOYAyBaHHS, IIO Iepeadadae 3acTOCYBAaHHS MEBHUX TEOpi Ta METOMIB BIANOBIAHWX HAayK 1 XapaKTepHU3YeThCS
KOMIUIEKCHICTIO Ta HeBu3HadeHicTio yMoB (IK); 37aaTHiCTh 3aCTOCOBYBATH THIIOBI aHANITHUYHI METOIU IJISI PO3B'S3YBaHHS
IHKEHepHUX 3aBJaHb Tally3eBOTO MAIIMHOOYAyBaHHS, e(hEeKTHBHI KiTbKiCHI METOJH MaTeMaTHKH, (Pi3UKH, iH)KEHEPHUX HayK
JUTSL pO3B’sI3YBaHHS IH)KEHEPHHUX 3a1ad rajxy3eBoro MamuHoOymyBaHHS (PK1); 3maTHiCTh 3acTocoBYyBaTH (GyHIaMEHTAIbHI
HayKoBi (paKkTH, KOHIEMNIil, Teopii, NPUHLIUIN JUIsl pO3B’sA3yBaHHs NpodeciiHHUX 3aqad 1 MPaKTUYHUX MPoOJIEeM rajly3eBoro
mamnHoOyayBanHst (PK2); 3matHicTh mnpuiiMaté e(eKTHBHI pilleHHS MO0 BHOOPY KOHCTPYKLIMHMX Marepiais,
o0J1aiHaHHS, POLIECIB Ta MOEAHYBATH TEOPIIO 1 MPAKTHUKY JUIS PO3B'sI3yBaHHs iHKeHepHoro 3aBaanHs (PK7).

HPOZPAMHUX Pe3VIbIMAMie HAg4anHA. 3HAHHS 1 PO3YMIHHSI 3acal TEXHOJIOTTYHUX, QYHIaMEHTAJIbHUX Ta IHKEHEPHUX
HayK, IO JIe)KaThb B OCHOBI Tajly3eBOr0 MallMHOOyayBaHHsS BiamoBinHoi ramysi (ITPH1); 3HaHHS Ta po3yMiHHS MeXaHIKH i
MalIMHOOYAyBaHHS Ta HepcrekTHB ixHboro po3Butky (IIPH2); 3xilicHioBaTHM iH)KEHEpHI PO3paxyHKH AJIsl BHPILICHHS
CKJIaTHUX 3a7a4 i IpaKTUYHUX MpobieM y ramyzeBoMmy MamuHoOyayBanHi ([TPH4); ananizyBatu imkeHepHi 00’ €KTH, IIPOLIECH
ta metonu (ITPHS).

Mema oucyunninu. BuBdeHHs 1 00TpyHTYBaHHSA pO3paxyHKiB OpyCiB Ha MIIIHICTh, )KOPCTKICTB 1 CTIHKICTB.
IIpeomem oucyunninu. MeTOIMKHA PO3PaxyHKIB OPYCiB Ha MIITHICTh, )KOPCTKICTb 1 CTIHKICTb.

3aeoanna oucyunainu. opMyBaHHs 3HAHD 1 MPAKTUIHUX HABHUOK IOJIO PO3PAXYHKIB HAMIIPOCTIMIUX CTPUKHEBUX
CHCTeM, sIKi 3a0€31euyIoTh X HaiHHICTh, JOBIOBIUHICTh, @ TAKOXK OOIPYHTOBaHY EKOHOMIYHICTB.

Pesynemamu naguannsn. Ilicns BUBYEHHS IUCHUIUIIHM CTYAEHT HOBHHEH: JOCKOHAJO BOJIOJITH IpodeciiiHoo
TEpMIHOJIOTI€I0 Ta OCHOBHUMHM TIOHATTSIMU OIOPY MaTepialiB; BUKOHYBaTH PO3paxyHKH HAHNPOCTINIMX KOHCTPYKLIA Ha
MIIHICTb, )KOPCTKICTB 1 CTIHKICTH; IIPOBOJUTH JIAOOpaTOpHI BUITPOOyBaHHs 3pa3KiB MaTepiaiy JAJsl BCTAHOBJICHHSI HEOOXiTHIX
JUISL pO3paxyHKiB MEXaHIYHUX XapaKTEPUCTUK MaTepialliB; CTBOPIOBATH PO3PaXyHKOBY CXeMY; BUKOPUCTOBYBATH Pi3HI METOIH
PO3B’sI3aHHS 1HXKCHEPHHX 3a/1au.



4. CTpyKTypa 3a]1iKOBUX KpeIUTiB JUCHUILTIHI

KinabKkicTh roauH, BigBegeHNX HA:

Jenna ¢popma

3aouna ¢opma

Jgekunii | jgadop | mpakt | CPC | gekuii | madop | mpakr | CPC
Hasga posziny (Temn) aTropHi | wyHi aTopui | wyHi
3aHAT | 3aHAT 3aHAT | 3aHAT
T T T T
Tpemiii cemecmp
TeMa 1. Beryn o mexaHniku 1e(opMiBHOTO 6 4 4 18 40
Tija. 4 2 2
Tema 2. I[Ipocti Buam nedopmamniit 6pyca. 10 12 14 52 72
Pa3om 3a 3-ii cemecTp: 16 16 18 70 4 2 2 112
Yemeepmuii cemecmp
Tema 3. Cknagni Bunu aedopmariiit 6pycis. 12 10 12 25 50
Tema 4. Po3paxyHKH  KOHCTpyKWid  Ha 4 6 6 15 2 2 2 34
3MiHHI B 4aCl HABAHTA)KCHHSL.
Pa3om 3a 4-ii cemecTp: 16 16 18 40 2 2 2 84




5. [Iporpama HaBYAJIbLHOI AUCIUTLTiHI

5.1 3micT JekuiiiHOro0 Kypcy

Homep . o KiabkicTs
Iepenik Tem Jekniii, ix anoTamii
Jexuii TOANH
Tpemiii cemecmp
Tema 1. Bemyn 00 mexanixu degpopmisnozo mina. 6
1 OCHOBHi OHSATTS.
Omnip MarepiaiiB SIK PO3JiT MEXaHIKM Je(OPMIBHOTO Tijia, 10 BUBYAE METOAH PO3PaxyHKIiB
OpyciB i HaAHIPOCTIMMX KOHCTPYKLIM Ha MIIHICTh, )KOPCTKICTH 1 CTiliKicTh. MeTa Ta OCHOBHI
3aja4l  aucuMIuling, [IOHATTS TpO BHYTPIMIHI 3ycWIUIsl 1 HaNpyXEHHs, INepeMillleHHs 1 5
nedopmanii. OCHOBHI TiNOTE3M 1 NPUIYIIECHHS 100 MaTepiaty, (GJOpMH €IEeMEHTIB, XapakTrepy
3aKpiIICHHs] KOHCTPYKITiK 1 Tiepeadi 30BHINTHIX HaBaHTa)XeHb. Po3paxyHKkoBa cxeMa i pealibHa
KOHCTpYKIIis. Bu3HaueHHs peakiiii B’s13iB 1 BHYTPINTHIX 3yCHITb.
Jlit.: [1, ¢. 5-10; 2, ¢. 8-10; 3, c. 9—-15]
2 OcHoBH Teopiii HanpyxeHoro i Ae¢)OpMATUBHOIO CTaHiB.
[Monsarrs mpo HampyxeHHS 1 nmedopmamii sSK TEH30pPHI BEIWYWHW. BHIW HampyxkeHb i
nedopmamniid. ['07T0BHI IIIONIMHKY 1 TOJIOBHI HaNpyXeHHS. Buan HanpyxeHux craHiB. JIiHIHHMI
HanpykeHui cTad. CHiBBIIHOMIEHH MIXK HATIPY>KEHHSIMH TP MOBOPOTI IUIOIIWHOK.
Jlir.: [1, c. 106-108; 2, c. 146-148; 3, c. 152—158]
Ilnocknii Hanpy:kenuii cran. [IpsimMa 3asada mIocKoro HampyxeHoro crany. CTallicTb Cymu
HOpPMaJIBHUX Halpy)KeHb. 3aKOH NMapHOCTI JAOTHYHUX HamnpyxeHb. OOepHeHa 3ajadya IUIOCKOTO
HAaIpy>XEHOT'o CTaHy. BH3HaYeHHs rOJIOBHUX HAIPY>KeHb, MAKCUMaJIbHUX JIOTHYHHUX HANPYKEHb 1 2
opieHTanii roJoBHUX oceil. [IoHATTS Mpo Kpyr HanpyxeHb (Kpyr Mopa).
JiiT.: [1, c. 108-112; 2, c. 146-158; 3, c. 158-167]
®@izuyHi cHiBBiIHOIIEHHs MiK Hampy:XeHHsiMuH 1 Jedopmanissmu. XapakTtep miarpam
nedhopMyBaHHS IS pi3HUX MaTepiaiiB. 3akoH ['yka 11 OTHOBiICHOTO (JIIHIHHOTO) HANPYKEHOTO
crany. Monyns HOnra, koedimient [Tyaccona. Y3aranpHenwmii 3akon ['yka. [ToTeHmiansHa eHepris
nedopmariii mpykHoTro enemMeHTa. [Tutoma eHepris 3Miau 00’ €My 1 3MiHH HOpMH.
JIiT.: [1, c. 2040, 113-120; 2, c. 165-170; 3, c. 167-179]
3 I'eomeTpuyHi XapakTepucTUKH Nepepi3iB Opyca.
CraTn4HUi MOMEHT. BU3HauYeHHsI TOJIO’KeHHS LIEHTpa Baru nepepizy. MomeHnT inepuii. ['onosHi
oci. Bu3HaueHHS TOJOXKEHHS TOJIOBHMX UEHTPAIBHUX OCEH Al CHMETPHUYHHMX Iepepisis.
®dopMyiaM AJs1 MOMEHTIB iHepIii Ipu MapajeabHOMY IEpeHocl i MOBOpOTi oceld. BusHaueHHS 2
TIOJIOKEHHS TOJIOBHUX LEHTPAJIbHUX OCEH 1 BEJIMUMH MOMEHTIB IHEpIii BIIHOCHO LIMX OCEH JIs
JIOBLIBHOTO TIEpepi3y.
JliT.: [1, ¢. 68-79; 2, c. 68-76; 3, c. 17-36]
Tema 2. Ilpocmi éudu deghopmayiti b6pyca. 10
4 OcboBnii po3THr (cTuck) opyca.
BusHadueHHS Ta IPUKIaI OCHOBOTO PO3TATY UM CTHCKY OpyciB. 3HaXOKEHHS OCHOBUX 3YCHIIb,
HampyXeHb 1 gedopmariiii mpu po3tsary Opyca. BunmpoOyBaHHs 3pa3kiB marepiany Ha pO3TST.
BusHaveHHS MEXaHIYHUX XapaKTePUCTHK MaTepiaib.
JiiT.: [1, c. 10-19; 2, c. 10-24; 3, c. 42-43, 83-86] 2
Po3paxyHku Ha MIlHIiCTh i JKOPCTKicTH OpyciB, 110 MPAIOIOTh HA PO3TAT. [ paHUYHI 3yCHIIISA
Ta HanpyxkeHHs. Koediuient 3amacy MinHocti. JlomycTumi 3ycwiuis 1 HampyKeHHS. YMOBHU
MirHocTi. THIoBiI 3amavi, IO BHUPINIYIOTHCS 3a JONOMOTOK YMOB MIIHOCTI. Bu3HauYcHHS
nepeMilieHb NepepiziB PO3TATHYTHX Y CTUCHEHHX OpyciB. YMOBa )KOPCTKOCTI.
Jlit.: [1, c. 40-45; 2, c. 28-30; 3, c. 8788, 112-114]
5 3cyB.
Yucrnii 3cyB. Hanpysxenns 1 nedopmaii npu 3cysi. 3akon I'yka. Monynb 3cyBy 1 ciocodu #oro
BU3Ha4YeHHS. Po3paxyHOK OONTOBHX 1 3aKJIENKOBUX 3’€/IHaHb Ha 3pi3 1 3MHHaHHA. Po3paxyHOK 2
3BapHUX 3’ €THAHb.
JliT.: [1, c. 58-67; 2, c. 40—43; 3, c. 193-205]
6 3ruH Opyca.
3aranpHi MOHATTS. [Ipukiaan poOOTH neTanel 1 eleMeHTiB KOHCTPYKITii Ha 3ruH. Kimacudikarris
¢opm 3ruHy. BU3HaueHHs 3ycWib NMpHU TomepeyHoMYy 3ruHi. JludepeHmianpHi Ta iHTErpanbHi
3JIEXKHOCTI MiXK 3yCHJUISIMH 1 HAaBaHTaKCHHSIM.
JIiT.: [1, c. 158-170; 2, c. 77-80; 3, c. 4650, 55-58]
IToGynoBa enmop monepeyHnx cHJI i 3SrHHAJBHUX MOMeHTIB. AHaniTnuHuid Metoj. [ToOynoBa
€IIOp 3a XapakTepHUMHU repepizamu. [100y10Ba emop iHTEerpaTbHUM METO/IO0M. 2

JIiT.: [2, ¢. 93-97; 3, c. 50-54]

Ouninka MinHocTi 0aJoOK 32 HOPMAJIBHUMH HamnpyxkeHHsaMH. Yuctuil 3ruH. Busnauenns
HOpPMaJBHUX Halpy)XeHb B IMONEpeyHOMY Iepepidi Oanku. 3B’SI30K MiX 3THHAIBHUMHU
MOMEHTaMH 1 KPUBH3HOIO 3irHYTOi Oci Opyca. YMOBH MIIIHOCTI IO HOPMAaJBbHUX HalpyKEHHSIX
JUTS TUTACTUYHHUX 1 KPUXKUX MarepianmiB. PamioHanbHI (GopMHU TIONEpedHUX Iepepi3iB Oallok.

Tunosi 3agadi, M0 BUPINIYIOTH 32 TOTIOMOTOI0 YMOB MIITHOCTI.
Jit.: [1, ¢. 176-177; 2, c. 80-84, 97-100; 3, c. 80-82, 237-261]




IMonepeunnii 3run 6aaKH.

Hanpyxennii ctan npu monepevyHoMy 3ruHI. BrumB momepedHoi cnnn. BusHaueHHS NOTHYHUX
HanpyxeHb. @opmyia XKypascbkoro. [Tonepedunwnii 3ruH TOHKOCTIHHUX MTpodiniB. [eHTp 3runy.
JIiT.: [1, c. 167-170; 2, c. 84-88; 3, c. 237-261]

Ilepemimennss npu 3ruHi. Bumum mepemimiens nepepisiB Oanmku mpu 3ruHi. [IpornH i KyT 2
noBopoTy. Jludepenuianpae piBHAHHA 3irHYTOi OcCi. BH3HaueHHsS mepeMillleHb MEeTOJI0M
Oe3rocepeIHbOTO IHTErPyBaHHs PIBHSHHS 3irHYTOI oci. MeTo/1 MOYaTKOBHX MapaMeTpiB.
Jlir.: [1, c. 170-176; 2, c. 97-100; 3, c. 265-290]
8 Kpy4enns Opyca.
IMpuknagu pobornm OpyciB Ha KpydueHHs. BU3HauUeHHS CKPY4yHOUMX 1 KPYTHHUX MOMEHTIB.
Hanpyxenuii cran Opyca Kpyrjioro HONEPEYHOTO Iepepidy, L0 Mpalioe Ha KpPy4YEHHS.
Po3paxyHKku Ha MIIHICTB 1 )KOPCTKICTb.
JIiT.: [1, c. 79-85; 2, c. 40—-47; 3, c. 44-45,206-216]
KpyuyenHns OpyciB He Kpyrjoro nmonepe4Horo mepepisy. [IpuHIIMTIOBI BiIMiHHOCTI B poOOTi Ha
Kpy4eHHsI OpyciB KpyTJIoro i He Kpyrioro mepepisiB. [IpencrasneHus GopMyn A BH3HAYSHHS
MaKCHMAaJIbHOTO JIOTHYHOTO HAIpPYXXEHHS 1 BIIHOCHOTO KyTa 3akpydyBaHHS. KpydeHHs OpyciB 2
STINTUYHOTO, IPSIMOKYTHOTO 1 TPHKYTHOTO TIepepi3iB.
JIiT.: [1, c. 85-89; 2, c. 56-59; 3, c. 216-222]
Kpyuyennss ToHkoctinHmx mnpodiniB. Po3paxyHOK Ha KpydeHHs 3aMKHEHHMX 1 BIAKPUTHX
npodinis. [TopiBHAHHS IX MIITHOCTI 1 )KOPCTKOCTI.
JliT.: [2, ¢. 59-61; 3, c. 222-226]
IIpuknaau po3paxyHKiB eleMeHTIiB KOHCTPYKIiH Ha KpydeHHs. Po3paxyHKH LMITIHAPUYHUX
I'BUHTOBUX NPYXUH Ha MIiI[HICTb 1 )KOPCTKICTh. PO3paxyHOK )KOPCTKUX BaJliB Ha KPYYCHHSI.
Jlit.: [1, c. 90-102; 2, c. 54-56; 3, c. 227-233]
Pa3om 3a 3-ii cemecTtp: 16
Yemeepmuii cemecmp
Tema 3. Cknaoui éudu depopmayiii Opycis. 12
9 Ouinka MiHOCTI IPH CKJIAJHOMY HANPYKEHOMY CTaHi.
lNmote3n minuocTi. HeoOXinHicTs BUCYHEHHS TimoTe3 MimHocTi. Kimacwyni rimoTesn i rimoTesa
Mopa-Kynona.
JiiT.: [1, c. 122-135; 2, ¢c. 171-179; 3, c. 180-187]
3arajJpHUil BHUNAJ0K HaBaHTa)keHHsA Opyca. I[lopsgok po3paxyHKy Ha MIIHICTE TpH 2
ckimagHoMy HaBaHTakeHHI. Kocwii 3ruH. JlocmiDKeHHS HampyKeHOTO CTaHy. Bu3HaueHHS
HeOe3NeyHnX TOYOK mepepidy. PospaxyHku Ha MinHicTe. [lepemilieHHss NpU KOCOMY 3THHI.
Po3paxyHKHn Ha >KOPCTKICTb.
Jlir.: [1, c. 186-191; 3, c. 325-332]
10 Ilo3aneHTPOBHIA CTHCK KOPCTKOrO Opyca.
Hanpyxenuii cran Opyca Bix il NMO3JO0BXHBOI CHIM, IIO TNPHKJIAJeHA 1032 LEHTPOM Baru 5
nepepizy. BusHaueHHs M0JI0)KeHHSI HeOe3MeYHUX TOUOK nepepiszy. Po3paxyHKu Ha MIIHICTb.
Jiir.: [1, c. 191-201; 3, c. 332-338]
11 PoOoTa Opyca Ha 3rMH 3 KPY4YeHHAM.
Hanpysxenwnii ctan Opyca mpu OJHOYACHIN il 3rHHANBHOTO 1 KPYTHOTO MOMEHTIB. Po3paxyHoK
Ha MIIHICTH OpYCiB KpyTJIOro, MPSMOKYTHOTO Ta JOBUIBHOTO mepepi3y. Ilopsmok po3paxyHKY 2
BaJiB Ha 3THWH 3 KPYICHHSM.
JIiT.: [1, c. 201-206; 3, c. 338-353]
12 CriiikicTb NpyKHOi piBHOBaru CTUCHEHOT 0 CTPHAKHSI.
OcChOBUH CTHCK THYYKOTO CTPIKHA. 3anada Elinepa 1o BHU3HAYEHHIO KPUTHYIHOI CHIIH.
VYpaxyBaHHS XapakTepy 3akpilUICHHS CTPIKHS Ha BeIMYMHY KPUTHYHOI cwid. [paHumi
3actocyBaHHs popmyiu Elinepa. Kpurnuna rHyuKicTb CTPHIKHSL.
Jlir.: [1, c. 251-256; 3, c. 492-499]
IIpakTHuni MeToaM po3paxyHKIiB CTPMKHS Ha cTilikicTh. Po00Ta CTHCHEHOro CTPHXKHS B 2
NpY>KHO-TUTaCTHYHIH  obnacti  pedopmyBanHs. Popmyina ScuHcbkoro-Termaiiepa. YMoBa
CTIMKOCTI CTHCHEHOro CTpWXHs. THIOBI 3ajgayi, 10 pO3B’S3yIOTh 3 BUKOPHCTAHHSIM YMOBH
crifikocTi. [Tig6ip po3MipiB mepepizy CTUCHEHOTO CTPHIKHS METOIaMHU TTOCTYIIOBOTO HAOIMKEHHS
i muTOMOTO pajiyca.
JliT.: [1, c. 256-262; 3, c. 502-515]
13 Exepreruuni MeToan BU3HAYeHHS MepeMillleHb B MPY:KHUX cHCTeMaX.
PobGoTa 30BHImIHIX cHI Ha MPYXHUX NepemimeHHsx. [loteHmiameHa eHepris aedopmarii.
Eneprernuni teopemu. [IOHATTS mpo ONWHWYHY CHWIYy i OJWHWYHE IepeMimieHHs. [HTerpan
nepemimens MakcBena-Mopa.
JhiT.: [1, ¢. 216-221; 3, c. 354-371] 2
IIpakTHuni MeToauM BH3HA4YeHHsI NepeMilleHb. Bu3HaueHHs NepeMillleHb 3a JIONOMOIOO
iHTerpasia Mopa. BusHaueHHs nepeMilieHb rpaoOaHATITUYHUM  METOJOM  (IPaBHJIO
Beperarina). BusnaueHHs nepeMimieHb MaTpHYHUM METOIOM.
Jlir.: [1, c. 221-228; 3, c. 373-385]
14 CTaTH4HO HEBU3HAYYBAHi KOHCTPYKUII. 2

3aranbHi nosioxeHHs. CTymiHb CTaTUYHOI HEBU3HAYYBAHOCTI. YMOBa CYMICHOCTI NepeMillCHb.




KanoHiuHi piBHSHHS METOIY CHII.

JIiT.: [3, c. 386-389]

Po3paxyHoK CTAaTHYHO HeBH3HAYYBaHUX 0ajiok i paM. OcoOIMBOCTI PO3PAXyHKY CTATHIHO
HEBH3HAUyBaHUX 0aJloK i paM. Bu3HaueHHs Koe(illi€HTIB 1 BUTbHUX WICHIB KAHOHIYHUX PIBHSIHB
Merony cuil. [lepeBipka mpaBUIILHOCTI PO3PAXYHKY.

JIiT.: [3, c. 389—-420]

IpnanunoeBi BinMiHHOCTI pO0OTH CTATHYHO HEBH3HAYYBAHUX CHCTeM. PO3paxyHOK CTaTUYHO
HEBU3HAUYBAaHUX IIAPHIPHO-CTPYIKHEBHX KOHCTPYKLIH. 3ajie)XHICTh BHYTPIIIHIX 3yCHIb Bij
KOPCTKOCTI eJieMeHTiB. Po3paxyHOK Ha TemueparypHi 30ypeHHA. BpaxyBaHHS NOYaTKOBHX
MOHTXXHUX 3yCHIIb.

Jlit.: [3, c. 501-507]

Tema 4. Pospaxyuku KoHCmMpYKYiti Ha 3MIHHI 8 4aCl HABAHMAICEHHSL.

15

Po3paxyHok KOHCTpPYyKIiii Ha TUHAMIYHI HABAHTA’KEHHSI.

OcHoBHI mTonoXeHHs. JuHaMidHI 3ajadi, MO pO3TIITAIOTECI B KypCi OMOPY MaTepiaiiB.
Po3paxyHOK KOHCTPYKIiH, IO pPYXalOThCS 3 BIJOMHM TIPHUCKOPEHHSAM, 33 MPUHIAIIOM
Jlamambepa.

JiiT.: [1, . 263-267; 2, c. 322-327]

Po3paxyHok KOHCTPYKUiii HAa y1apHe HaBAHTa)KeHHs. YJapHE HaBaHTaKCHHS. Bu3HaueHHS
koedimieHTa TMHAMIYHOCTI 0€3 ypaxyBaHHS MAacH CHCTEMU; 3 YpaxXyBaHHSIM MacH CHCTEMH, IO
30CepPeKYETHCS B TOUIIl yIapa; 3 ypaXyBaHHIM MacH PO3IOJIUICHOT IO JOBXKHUHI €IIEMEHTA.

Jlir.: [1, . 267-270; 2, ¢. 360-373; 3, c. 590-612]

Mexaniuni kommBanHfA. Knacugikanis konmBanb. BracHi konuBanHsA. YacTtoTra BIacHUX
KoJIMBaHb. BuMyiieHi konuBaHHs. Pe3onanc. YMoBa BiICTPOMKH BiJl pE30HAHCY.

Jlir.: [1, c. 272-291; 2, ¢. 330-353; 3, c. 516-561]

16

Po3paxyHkH Ha OMKJIiYHO 3MiHHI HABAHTAKeHHSI IPH CHMETPHYHUX IUKJIAX.

PyiinyBaHHs MarepiajiB NpH LUKJIIYHNX HaBaHTaKCHHsAX. Broma i BUTpHBamicTh MaTepiaiiB.
Btoma manorukiiosa i 6aratonukiioBa. Kpusa BToMu. ['paHuIlss BATPUBAIOCTI.

Jlit.: [2, c. 447451, 454-478]

ButpuBajiicTh Npu acHMETPHYHHUX HUKJAX. J[iarpaMa TPaHUIHUX aMIDITY/ i i cXeMaTHu3aris.
Bu3sHaueHHS rpaHULb BUTPHBAIOCTI IIPH ACUMETPHUYHUX LUKIIAX.

Jlit.: [2, c. 479-496]

Po3paxynku neraneii Ha BHTpHBaJicTh. BiimB pi3HuX (hakTOpiB Ha BUTPUBAJICTB JeTanei.
KoedinienTn koHLeHTpallil, MacmTabHui KoedilieHT, KoedilieHT sIKOCTI MoBepXHi. Bu3HaueHHs
Koe(illieHTIB 3amacy st CUMETPUYHHMX 1 aCUMETPUYHHUX LUKIIB. PO3paxyHKH Ha BUTPUBAIICTB
IIPU CKJIaTHOMY HAIpy>XEHOMY CTaHi. 3aX0/H 10 MiJBUIIEHHIO BUTPUBAJIOCTI JAETaJICH.

Jlit.: [3, c. 631-637]

Pa3zom 3a 4-ii cemecTp

16

Ilepenik oryisinoBHUX JEeKWil A5 CTYAeHTIB 3a04noi GOpMH HABYAHHA
3 cemecTp

Homep
JIeKil

Tema nexuii

KinpkicTh
TOJIMH

1.

Omip MaTepiamiB K pO3AiT MeXaHIKH Ae()OPMIBHOTO Tija, IO BHBYAE METOAW PO3PAXYHKIB
OpyciB 1 HAMMPOCTIMNX KOHCTPYKIIM Ha MIIHICTH, JKOPCTKICTB 1 CTiHKicTh. MeTa Ta OCHOBHI
3aj1a4l  gucuUInTiag, [IOHATTA NpPO BHYTPIMIHI 3yCWJUIs 1 HANpPYXCHHS, NEPEMIIeHHS 1
nedopmanii. OCHOBHI TiNOTE3H 1 MPUITYLIEHHS 100 MaTepiany, GOpMH eIeMEHTIB, XapaKkTepy
3aKpiIuIeHHs] KOHCTPYKIH 1 epesadi 30BHIIIHIX HaBaHTa)KeHb. Po3paxyHKoBa cxema i peanbHa
KOHCTPYKIIis.

Jir.: [1, c. 5-10; 2, c. 8-10]

I'eoMeTpHruHi XapakTepUCTUKH Iepepi3iB Opyca.

Jlit.: [1, c. 68-79; 2, c. 68-76]

2

[Ipocti Buan nedopmarriit 6pyca: po3Tar (CTUCK), 3CyB, 3TUH, KPYyUSHHS.
Jlir.: [1, c. 10-19, 40-45, 58-67, 79-85, 158-170; 2, c. 10-24, 28-30, 40-47, 77-80]

Pa3om 3a 3-ii cemecTp:

4

4 cemecTp

Homep
JIeKil

Tema nexuii

KinpkicTh
TOJIMH

1.

3aranbHuil BHNATOK HaBaHTaxkeHHs Opyca. Ilopsmok po3paxyHKy Ha MIIHICTE IIpH
CKJIaTHOMY HABaHTAXCHHI.

Jiir.: [1, c. 186-191; 3, c. 406-413]

PoOoTa Opyca Ha 3rMH 3 KPY4YeHHAM.

Jlit.: [1, c. 201-206; 3, c. 421-437]

2

Pa3om 3a 4-ii cemecTtp:




5.2 3MicT NpakTHYHHUX 3aHATH

No KinpkicTh
TeMa MPAKTHYHOTO 3aHATTS
n/m TOIMH
Tpemiii cemecmp
Tema 1. Bemyn 0o mexanixu deghopmisnozo mina. 4
1 [psima 1 oOepHeHa 3a1a4i Teopii HANPY>KEHOTO CTaHy.
Jlit.: [4, c. 9-13]
2 BusnadueHHS MOMEHTIB iHEpIIii BITHOCHO TOJIOBHHUX IIEHTPAIBHUX OCeH mepepizy. 2
Jlit.: [4, c. 14-19; 5, ¢. 49-62]
Tema 2. Ilpocmi éudu deghopmayiti b6pyca. 14
3 Po3zpaxyHok Gpyca Ha po3TsT. 2
Jlit.: [4, ¢. 20-24; 5, c. 7-9]
4 Po3paxyHOK 3aKJIENKOBHX 1 3BapHUX 3’ €THAHb. 2
Jlit.: [4, c. 25-28; 5, c. 37-42]
5 [ToOymoBa enrop MOMEPEIHUX CHIT i 3STUHATILHUX MOMEHTIB. 2
JIit.: [4, c. 29-38; 5, ¢. 103-106, 113-120]
6 Po3paxyHok 6aylok Ha MIITHICTb. 2
Jlit.: [4, c. 39-43; 5, c. 112-122]
7 BusnaueHHs nepemillieHb Ipy 3TUHI. 2
Jlit.: [4, c. 44-48; 5, c. 110-112]
8 Po3paxyHok OpyciB Ha Kpy4YeHHSI. 4
Jlit.: [4, ¢. 49-52; 5, ¢. 83-95]
Pa3om 3a 3-ii cemecTp 18
Yemeepmuii cemecmp
Tema 3. Cknaodui udu depopmayiii bpycis. 12
9 Kocuit 3rus. 2
Jlit.: [4, c. 53-58; 5, ¢. 158-160]
10 [No3aneHTpOBHIA CTHCK. 2
Jlit.: [4, c. 59-63; 5, c. 160-161]
11 3rUH 3 KPyYCHHSIM. 2
Jlit.: [4, c. 64-70; 5, c. 161-164]
12 Po3paxyHOK CTHCHEHUX CTPHMIKHIB Ha CTIHKICTb. 2
JIliT.: [4, c. 71-76; 5, c. 127-138]
13 BusHaueHHs nepeMillieHpb B MPYKHUX CUCTEMaXx. 2
Jlit.: [4, c. 77-81; 5, c. 145-152]
14 Po3paxyHOK cTaTHIHO HEBU3HAYYBAHHUX OAJIOK 1 paM. 2
Jlit.: [4, c. 82-87]
Tema 4. Pospaxynku KOHCMPYKYil Ha 3MIHHI 8 YACT HAGAHMANCEHHSL. 6
15 Po3paxyHOK KOHCTPYKIIii, IO PYXAOTHCS IMPUCKOPECHO.
Jlit.: [4, c. 88-91; 5, ¢. 199-200]
'V napHe HaBaHTa)KEHHSI.
16 JIiT.: [4, ¢. 92-95; 5, ¢. 201-204] 4
MexaHiuHi KOJMBaHHS.
JIit.: [4, ¢. 95-99; 5, c. 204-206]
Pa3om 3a 4-ii ceMecTp 18
[lepesik NpaKTUYHUX 3aAHATH AJIs1 CTYAEHTIB 3a0uHoi GopMu HABYAHHS
Ne KimpkicTh
Tema MpakTHYHOTO 3aHATTS
3/ TOIUH
Tpemiii cemecmp
1. | Bu3HayeHHS MOMEHTIB iHEpIIii BIJTHOCHO TOJIOBHHUX IICHTPAIBHUX OCEH mepepizy. 2
Jlit.: [4, c. 14-19; 5, c. 49-62]
[ToOymoBa enrop MONMEPEYHUX CHJI i STUHATBHUX MOMCHTIB.
Jlit.: [4, c. 29-38; 5, c. 103-106, 113-120]
Pa3om 3a 3-ii cemecTp: 2
Yemeepmuii cemecmp
1. | 3ruH 3 KpyUCHHAM. 2
Jlit.: [4, c. 64-70; 5, c. 161-164]
Pa3om 3a 4-ii cemecTp: 2




5.3 3micT 1aGopaTOpHUX 3aHATH

Neo KiabkicTs
Tema 1a00paTOPHOro 3aHATTH
n/n rOAUH
Tpemiii cemecmp
Tema 1. Bemyn 00 mexaniku degpopmisnozo mina.
1 BunpoOyBaHHs Ha pO3TAT. 2
JIiT.: [6, c. 5-14]
2 BurpobyBaHHS Ha CTHCK. 2
Jlit.: [6, c. 15-20]
3 BunpoOyBaHHs 1epeBUHN Ha CKOJIIOBAHHSI. 2
Jlir.: [6, c. 21-22]
4 BunpoOyBanHs Ha 3pi3. )
Jlit.: [6, c. 23-24]
Tema 2. Ilpocmi eudu depopmayiti b6pyca.
5 BuzHaueHHs1 MOyJIs IPY>KHOCTI. 5
Jlit.: [6, c. 25-28]
6 BunpoOyBaHHs Ha Kpy4YEeHHSI. 5
Jlit.: [6, c. 29-32]
7 BusHaueHHs1 MOJLyJIsl 3CYBY. 2
JIit.: [6, c. 33-35]
8 BuripoOyBaHHSs IMTIHAPUIHOT TBUHTOBOI IPYKUHHU. 2
Jlit.: [6, c. 36-37]
Pa3om 3a 3-ii cemecTp 16
Yemeepmuii cemecmp
Tema 3. Cxnaoui eudu depopmayiti 6pycis.
9 BusnaueHHs nepemilieHs Ipy MpMOMY HONEPEYHOMY 3THHI OaJIKH. 5
Jlit.: [6, c. 38-40]
10 EnextpoTeH3oMeTpist i TapyBaHHS TEH30PE3UCTOPIB. 2
Jlit.: [6, c. 41-46]
1 Bu3HaueHHs! HANPYKEHb MPH 3THHI METOJIOM EJIEKTPOTEH30METDIi. 2
Jlit.: [6, c. 47-48]
12 BuzHaueHHs nepeMillieHb KOHCOJIBHOT OaJIKK IIPH KOCOMY 3T'HIHI. 2
Jlit.: [6, c. 49-53]
13 JlociinHa nepeBipka CTUCHEHOTO CTPYIKHSL. 5
JliT.: [6, ¢. 54-57]
Tema 4. Po3paxynxu KOHCMPYKYIll HA 3MIHHI 8 YACT HABAHMAICEHHS.
14 VY napna npoba Marepiaiy. 5
Jlit.: [6, c. 58-60]
15 BusHadueHHS niepeMinieHp Py MOTepeyHoOMY yaapi. 2
Jlit.: [6, c. 61-63]
16 JlocipKeHHS SIBUIIIA PE30HAHCY Baia. 2
JIit.: [6, c. 64-66]
Pa3om 3a 4-ii cemecTp 16
Iepenik J1aGopaTOPHUX 3aHATH JAJIs CTYAEHTIB 3a0ounoi GopMu HABYAHHS
No KimpkicTs
Tema mabopaToOpHOTO 3aHATTS
3/ TOIUH
Tpemiii cemecmp
1. | BunpoOyBanns Ha posrsr. Jlit.: [6, c. 5-14] 2
BumpobyBanus Ha ctuck. JIiT.: [6, c. 15-20]
BumpobyBanus Ha 3pi3. JIit.: [6, c. 23-24]
BunpoOysanns Ha kpyuenns. Jlir.: [6, c. 29-32]
Pa3om 3a 3-ii cemecTp: 2
Yemeepmuii cemecmp
1. | EnexrpoTen3zomMerpis i TapyBaHHs TeH30pe3ucTopis. JIit.: [6, c. 41-46] 2
BusnaueHHsT HanpyXeHb MMPH 3THHI METOJIOM elleKTpoTeH3omMeTpii. JIiT.: [6, c. 47-48]
Pa3om 3a 4-ii cemecTp: 2




5.3 3micT camocTiitHoi (Y T.4. iIHAMBiAyaLHOT) po60TH 3100yBa4Ya BHIIOI OCBITH

CamocriiiHa poboTa CTyAEHTIB ycix (opM 3700yTTS OCBITH MOJATAE y CHCTEMATHIHOMY ONPAIIOBAaHHI MPOTPAMHOTO
MaTepiaiy 3 BiINOBIIHUX mKepen iHdopMallil, MiAroTOBLI 10 MPaKTHYHHUX 3aHATh, BUKOHAHHS 1 3aXHCTY J1ab0paTOpHUX poOiT,
KOHTPOJILHUX POOIT, BUKOHAHHI 1H/IUBIlyalbHUX 3aBJIaHb TOIIO.

CryneHtu 3aounoi ¢GopMm 37100yTTS OCBITH BUKOHYIOTH KOHTPOJBHY pOOOTYy, sika nependavyac BHKOHAHHS
po3paxyHkoBo-rpadiuyaux poOir. Bumoru no ii BUKOHAHHS Ta BapiaHTH BH3HAUYAIOTHCS METOAMYHMMHU PEKOMEHMIALISIMH IO
BUKOHAHHS KOHTPOJIBHUX POOIT, sIKi KOKHUH CTYJICHT OTPUMYE Ha KadeIpi y nepioj HaCTaHOBHOI cecii.

KpiM 11p0r0 210 MoCiIyr CTYAEHTIB CTOpiHKA HaBYAJILHOI JUCHUILIIHM Y MOAyJIbHOMY CEepeloBHIIl 1JIsl HaBYaHHS, Je
po3mimeni Poboda mporpama TUCIMILTIHY Ta HEOOXiHI JOKYMEHTH 3 11 HABYaIIbHO-METOIUYHOTO 3a0e3MeueHHs.

3MmicT camocTiliHOT po0OTH CTYAEHTIB derHoi (hopMH 3100YTTS OCBITH

Homep - KinbkicTh

Bua camocriiinoi po6oTu
THXKHS TOANH
Tpemiii cemecmp

OmnpaiioBaHHs TeOpeTHYHOro Matepiaiy. IlinroroBka no mpakTHYHMX 3aHATh. [liaroToBka m0

1 . N 4
BHUKOHAHHJ 1 3axucTy JlaboparopHoi podoTtu Ne 1.

2 OmnpamroBaHHsl TeopeTHYHOTro Marepiany. ITinroroBka g0 npakTHYHUX 3aHATh. Bukonanus PI'P 4
Ne 1 "OGepHeHa 3a1a4a HaIPy>KEHOTo CTaHy".

3 OmnpamtoBaHHs TEOpETHYHOro Matepiaiy. [liqroroBka 1o mpakTHYHMX 3aHATh. [liaroToBka mo 4
BHUKOHAHHJ 1 3axucTy JlabopaTtopHoi podoTu Ne 2.

4 OmnpanroBaHHsl TeopeTHYHOTro Marepiany. IlinroroBka g0 npakTHYHUX 3aHATh. Bukonanus PI'P 6
Ne 2 "T'eomeTpuuHi XapaKTEPUCTHKH IepepiziB”.

5 OmnpaioBaHHsl TEOpETHYHOro Matepiaiy. [liqroroBka 1o mpakTHYHMX 3aHATh. [liaroToBka m0 4
BUKOHAHHJ 1 3axucTy JlaboparopHoi podoTu Ne 3.

6 OmnpanroBaHHs TeOpeTHYHOro MaTepiaiy. [ligroroBka 1o npakTuyHux 3aHsaTh. [linroroka xo KP 6
Ne 1 "T'eomeTpuHI XapaKTepUCTUKHU TIepepi3iB".
OmnparfoBaHHsl TEOPETHYHOTO Matepiany. IIiAroToBKa 10 MpakTHIHUX 3aHATH. [liAroTOBKA 1O

7 BUKOHAHHSA 1 3axHUcTy abopatopHoi poboTu Ne 4. Bukonanus PI'P Ne 3 "Po3paxyHok Opyca Ha 4
po3TAT (CTHCK)".

8 OmnparroBaHHs TEOPETUIHOTo MaTtepiany. [TliqroroBka 10 MpaKTHIHHUX 3aHATE. 2
OmnparroBaHHsT TEOPETHYHOTO Matepiany. IIiAroToBKa 10 MpakTHIHUX 3aHATH. [liArOoTOBKA 1O

9 BHUKOHAHHA 1 3axucTy JabopaTtoproi podotn Ne 5. [Tinroroska mo KP Ne 2 " Po3paxyHok Opyca Ha 6
po3TAT (CTHUCK)".

10 OmnparroBaHHs TeopeTHaHOro Martepiany. IliaroroBka 1m0 mpakTHYHUX 3aHATH. BukoHanns PTP 6
Ne 4 "Po3paxyHOK cTaTUYHO BU3Ha4yBaHUX 0ajokK".

11 OmnpaiioBaHHs TEOpeTHYHOro Matepiaiy. IlinroroBka no mpakTHYHMX 3aHATh. [liaroToBka mo 4

BHUKOHAHHJ 1 3axucTy JlabopaTtopHoi podoTtu Ne 6.
12 OmnpauroBanHs TeopeTndHoro marepiany. [1iqrotoBka 10 NpakTHYHHUX 3aHSTh. 2
OmnpaiioBaHHsl TEOpeTHYHOro Matepiaiy. IlinroroBka no mpakTHYHMX 3aHATh. [liaroToBka mo

13 . N 4
BHUKOHAHHJ 1 3axucTy JlaboparopHoi podoTtu Ne 7.

14 OmnpatoBaHHs TeOpeTHYHOro MaTepiany. [liagroroBka 10 npakTuyHux 3aHsaTh. [linroroBka mxo KP 6
Ne 3 "Po3paxyHOK cTaTUYHO BU3HAYyBaHUX 0ajokK".

15 Ol'[paIIIOBaH.HH TeopeTHYHOro Matepiaiy. IliqroroBka 1o mpakTHYHHMX 3aHATh. [liaroToBKa 10 4
BHUKOHAHHJ 1 3axucTy JlaboparopHoi podoTu Ne 8.

16 OnpanroBanHs TeopeTnyHoro marepiany. [1igrotoBka 10 NpakTHYHKUX 3aHSITh. 2

17 OnpanroBanHs TeopeTndHoro marepiany. [1igrotoBka 10 NpakTHYHHUX 3aHSITh. 2

Pazom 3-ii cemecTp: 70
Yemeepmuii cemecmp

1 OmnparroBaHHs TEOPETHYHOTO Matepiany. I[iAroToBKa 10 MpakTUIHUX 3aHATH. [liArOTOBKA 1O 2
BHKOHAHHS 1 3aXUCTY JJabopaTtopHOi poboTr Ne 9.

2 OmnparroBaHHs TeopeTHUHOTO Matepiany. IliaroroBka 10 mpakTHYHUX 3aHATH. BukoHanns PTP 2
Ne 5 "Cxknamuuii onip: Kocuil 3ruH".

3 OmnpaiioBaHHsl TEOpeTHYHOro Matepiaiy. IlinroroBka no mpakTHYHMX 3aHATh. [liaroToBka mo 2
BUKOHAHHJ 1 3axucTy JlaboparopHoi podoTtu Ne 10.

4 OmnpanroBanHsl TeopeTHyHOro marepiany. ITinroroBka g0 npakTH4HUX 3aHATh. Bukonanus PI'P 3
Ne 6 "CxutaiHuii onip: mo3aueHTpOBUH CTHUCK"

5 OmnpaiioBaHHsl TEOpeTHYHOro Matepiaiy. IlinroroBka no mpakTHYHMX 3aHATh. [liaroToBka mo 3
BUKOHAHHS 1 3axucty snabopatopHoi poboru Ne 11. ITinroroBka mo KP Ne 4 "Cknamuuii omip:
KOCHii 3ruH".

6 OmnpanroBaHHsl TeopeTHyHOTro Marepiany. IlinroroBka g0 npakTH4YHUX 3aHATh. Bukonanus PI'P 3
Ne 7 "Cxutainuii omip: 3ruH 3 Kpy4eHHsM".

7 OmnpanroBanHs TeopeTndHOro Marepiany. [liarotoBka 1o npakTHYHMX 3aHsITh. [lianroToBKa /10 2
BHKOHAHHA 1 3aXUCTy J1abopaTopHoi poboTtr Ne 12. 3axuct PI'3 5

8 OmnparroBaHHsI TECOPETUIHOTO Matepiany. [linroroBka g0 npakTHIHUX 3aHTh. [linrotoska qo KP 3




Homep o KiabkicTs
Bua camocTiiinoi po6otn
THKHS TO/IMH

Ne 5 "CxknagHuii omip: 3rWH 3 KPy4eHHAM .

9 OmnparroBaHHsS TEOPETUIHOTO MaTepiany. [liqroroBka 10 MpakTHYHKX 3aHATH. [liroTOBKA 10O 2
BHKOHAHH 1 3aXuCTy JlabopaTopHoi poboTu Ne 13,

10 OmnpamroBaHHs TeopeTHIHOro Marepiany. [TinroToBka 10 MpakTHYHUX 3aHATh. Bukonanus PI'P 3
Ne 8 "Po3paxyHOK CTUCHEHOTO CTPHIKHS Ha CTIAKICTB'.

11 OmnpatroBaHHs TeopeTHIHOro Marepiay. [TinroToBka A0 MpakTHYHUX 3aHTh. [liqroToBKa 10 2
BHKOHAHH 1 3aXKCTy JlabopaTopHoi poboTu Ne 14,

12 OmnpairoBaHHs TeopeTHaHOro Marepiary. [TinrotoBka 10 MPaKTUIHUX 3aHSITh. 2

13 OmnpatroBaHHs TeOpeTHIHOro Marepiay. [TinroToBka A0 MpakTHYHUX 3aHTh. [liqroToBKa 10 2
BUKOHaHHS 1 3aXHCTy J1aboparopHoi podoTtu Ne 15.

14 OmnpanroBaHHs TeopeTndHOro Marepiany. [ligroroBka no npakTuyHux 3aHsTh. [ligroroBka go KP 3
Ne 6" Po3paxyHOK CTHCHEHOT'O CTPIIKHS Ha CTIHKICTB'".

15 OmnpanroBanHs TeopeTndHOro Marepiany. [ligrotoBka 1o npakTHYHMX 3aHsTh. [lianroToBKa /10 2
BUKOHaHHS 1 3aXHCTy J1aboparopHoi podoTtu Ne 16.

16 OnpautoBanHs TeopeTnyHoro marepiany. [1igrotoBka 10 NpakTHYHHUX 3aHSITh. 2

17 OnpautoBanHs TeopeTnyHoro marepiany. [1igrotoBka 10 NpakTHYHHUX 3aHSITh. 2

Pa3om 4-ii cemecTp: 40

ITpumimku: PT'P — po3paxynkoBo-rpadiuHa podora, KP— kontposnsHa pobora.

Ha camocriiiHe ompaitoBaHHsI CTYAEHTIB BHHOCSATHCS BH3HAUY€HI y METOAMYHHX PEKOMEHJIALIsX 10 MPaKTHYHUX
3aHATh Ta CaMOCTIHHOI pOOOTH 1HAMBIAYaJbHI 3aBIAaHHs Y BUIISAIL po3paxyHKoBo-rpadiuynux podir (PT'P) 3 BinnoBigHuX TeM.
KepiBHUIITBO caMoOCTii{HOIO POOOTOI0 Ta KOHTPOJb 32 BUKOHAHHSM IHJMBIIyaJbHOTO 3aBJaHHS 3IHCHIOETHCS BUKIagadeM
3TiHO 3 PO3KIAZIOM KOHCYIBTAIIN y IO3aypOUHHil Hac.

Bumoru 10 BUKOHaHHS 1HJIMBIIyaIbHOTO 3aBJIaHHS BUKJIA/IEH] Y METOJIMYHIX PEKOMEH/ALlisAX 10 CAMOCTIHHOT poOOoTH
Ta B MOIyTbHOMY CEPEIOBHII [T HABYaHHS Ha CTOPIHII HABYILHOT TUCIUTUTIHHY.

6. TexHouorii Ta MeTOAM HABYAHHSA

[Mpouec HaB4YaHHA 3 JUCLUILIIHNA IPYHTYETHCS HA BUKOPHUCTAHHI TPAIMLIHHMAX Ta Cy4yacHHUX TEXHOJIOTIH Ta METOIB
HaBYaHHS, 30KpeMa: JIeKIii (3 BUKOPUCTAHHIM METO/IB Bizyaii3alii, MOSCHEHHs, POOJIEMHOI0 1 IHTEPaKTHBHOTO HaBYaHHS,
iHpOpMaLiHHO-KOMYHIKalIHHUX TEXHOJIOTIH); TMPaKTH4HI 3aHATTS (3 BUKOPHUCTAHHSIM IHCTPYKTYBaHHS, IEMOHCTPYBaHHS,
pO3B’sI3yBaHHs THIIOBHMX 1 MPHUKJIQJAHUX 3alad, CUTyalidHUX 3aBJaHb, €IEMEHTIB TUCKYCIi TOLI0); JabopaTopHi 3aHATTS (3
BUKOPUCTAHHAM JIAOOpaTOPHOTO 00JIaTHAHHS, aHaJli3 MPOOJEMHNX CUTYAIlil, MOSCHEHHS, AUCKYCisl TOIIO); cCaMOCTiliHa poOoTa
(omparroBaHHS TEOPETHYHOTO MaTepialy, MArOTOBKA /10 BHKOHAHHSA NMPAKTHYHUX Ta JIAOOpAaTOPHHUX pPOOIT, MOTOYHOTO Ta
TiICYMKOBOTO KOHTPOJIIO, BAKOHAHHS 1HMBITyalbHIX 3aBIaHb), 3 BHKOPUCTAHHAM TEXHOJIOTIN AUCTaHIIHHOTO HABUYAHHS.

7. MeToau KOHTPOJII0

[MoToYHUI KOHTPOJIb 3MIMCHIOETHCS IiJl Yac ayAUTOPHUX MPAKTHYHHX Ta JTA0OPATOPHUX 3aHATh, 4 TAKOXK Y JHI
MPOBEIEHHS KOHTPOJBHHUX 3aXOJiB, BCTAHOBJIECHHX poOOUYOI0 MpOrpaMor0 i TpadikoM OCBITHBOTO Mporecy, B T.4. 3
BUKOPHUCTaHHSIM MOIyJIbHOTO CepeIoBHUIlia Uil HaBuaHHsA. [IpM [bOMY BHKOPHUCTOBYIOTbCS TaKi METOAHM I[OTOYHOTO
KOHTPOJIIO:

— OIIHIOBAaHHSA Pe3yJIbTATiB BUKOHAHHS 1HJIMBITyaJIbHOTO 3aBIaHHS;

— OWIHIOBaHHS KOHTPOJLHUX POOIT (MPaKTHYHKUX 3aBJaHb 32 TEMAMH);

— OLIHIOBaHHS Pe3yJbTaTiB 3aXUCTY J1aOOPaTOPHUX POOIT.

Y TperboMy cemecTpi MiZICyMKOBa CEMECTPOBAa OILIHKA BHCTABISETHCS 33 PE3yabTaTaMH MOTOYHOTO KOHTPOJIIO.
3m00yBay BHIOi OCBITH, SIKHH HaOpaB 3 OyOb-IKOTO BUIY HaBYaJIbHOI poOOTH, cymy OaiiB Hmk4y 3a 60 BiJCOTKIB Bif
MaKCHUMaJIbHOTO 0airy, BBAKAE€ThCS TaKUM, SIKUH Ma€ akaneMiuHy 3a0oproBaHicTh. JIikBimalis akageMiqHO1 3a00proBaHOCTI 13
CEMECTPOBOr0 KOHTPOJIO 3IIMCHIOEThCS Y TEpio]] eK3aMeHalliiHoi cecii abo 3a rpadikoM, BCTAHOBJICHHUM JICKAHATOM
BianoBigHo 110 «I1o0)keHHs PO KOHTPOJIb 1 OL[IHIOBaHHS PE3yJbTATIB HaBUaHHS 3100yBaviB BUIOT ocBiTH y XHY ».

VY 4eTBepTOMY CEMECTpi NPH BUBEACHHI ITiICyMKOBOI CEMECTPOBOI OLIHKU BPaXOBYIOTHCS PE3yJIbTATH K IOTOYHOTO
KOHTPOJIIO, TaK 1 MiJICYMKOBOI'O KOHTPOJIO, SIKHH NMPOBOJUTHCS 3 YCHOI'O MaTepialy AMCIMIUIIHM 3a OijeTamM, NONepeIHbo
po3po0sieHNMH 1 3aTBep/KeHMMM Ha 3acimanHi kadenpu. 3mo0yBad BuIoi OCBITH, sSkuii HaOpaB 3 OyIb-SKOTO BHUIY
HaBYaJIbHOI pOOOTH, CyMy OaiiB HWX4y 3a 60 BIJICOTKIB BiJi MakCUMaJIbHOTO Oally, He OOMYCKAECMbCA 1O CEMECTPOBOIO
KOHTPOJIIO, TTOKA HEe BUKOHA€E oOcsAT poboTH, mependadeHuit Pobodoro mporpamoro. 3100yBad BHINOI OCBiTH, SIKUK HaOpaB
MIO3UTHUBHUH cepeaHbo3BakeHnit 6ain (60 BiZCOTKIB i OB Bi MaKCHMalIbHOTO 0airy) 3 yCiX BHIIB HOTOYHOTO KOHTPOIIIO i
HE CKJIaB ICIIMT, BBAXAEThCS TaKWM, SKHA Ma€ akajeMmiduHy 3a0oproBaHicTh. JlikBimamis akameMidyHOi 3a00proBaHOCTI i3
CEMECTPOBOTO KOHTPOJIIO 3HIMCHIOEThCS Yy TEpioJ] eK3aMeHamiiHoi cecii a0o 3a rpadikoM, BCTAHOBIECHUM JICKAHATOM
BiINoBigHO 10 «IloT0’KEeHHS PO KOHTPOJIb i OLIHIOBaHHS PE3yAbTAaTiB HaBYaHHS 37100yBadiB BUIIOI OcBiTH ¥ XHY ».

8. loJaiTuka TMCHUTLTIHA
[Monitnka HaBYaIbHOI NUCHHMIUIIHM 3arajoM BH3HAYa€THCS CHCTEMOIO BHMOI JIO 3100yBaya BHIIOI OCBITH, IO
nepenOavyeHi YMHHUMH TOJOXKEHHSIMH YHIBEPCUTETY PO OpraHi3aliio i HaBYaJIIbHO-METOAWYHE 3a0e3MEeYECHHS OCBITHBOTO
nporiecy. 30KpeMa, MPOXOIKEHHS IHCTPYKTaXy 3 TEXHIKM O€3NeKH; BiABITYBaHHS 3aHATH 3 JUCHUILTIHU € 000B’SI3KOBHM. 3a
00’€KTUBHUX TPHUYHH (MITBEPIKEHUX JTOKYMEHTAIbHO) TEOPETHYHE HABYAHHS 3a TOTO/DKCHHSM i3 JIGKTOPOM MOXKE
BiZIOYBaTHCh B OH-JIal{H peXUMI. YCIIiIIHE ONaHyBaHHS JUCUUILTIHU 1 popMyBaHHS (PaXOBHX KOMIIETEHTHOCTEH 1 IPOrpaMHUX
pe3ynbTaTiB HaBYAaHHS Iependadae HEOOXiTHICTh MATOTOBKH 1O MPAKTUYHHUX 3aHATH (BUBUYEHHS TEOPETHYHOTO MaTepiany 3
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TEeMH), aKTUBHO IPAIfOBAaTH Ha 3aHATTI, PO3B’SA3yBaTH 3afadi, OpaTH ydacTh y OUCKYCISX MO0 NMPHHHATHX pilleHb HpH
BUKOHAaHHI 3700yBayaMy 3a7ad TOILO; IO JaOOPAaTOPHUX 3aHATH (BUBUCHHS TEOPETHMYHOIO MaTepialy 3 TeMH pOOOTH,
MONIEPETHIO MiZArOTOBKY IPOTOKOJIy POOOTH), aKTHBHO IPALIOBATH HA 3aHSTTI, SIKICHO MiJrOTyBaTH 3BIT J1a00paTOpHOi podoTH
BIIMOBIAHO 1O TEMW, 3aXHCTUTH PE3yJbTaTH BHUKOHAaHOI pPOOOTH, OpaTH ydacTh y JUCKYCISIX IIOAO NPUHHITHX
KOHCTPYKTHUBHHX PIllIeHb ITPH BUKOHAHHI 3/100yBadyamMu J1ab0paTOPHUX POOIT TOILO.

3100yBayi BUIIOT OCBITH MalOTh JOTPUMYBATHCS BCTAHOBJICHUX TEPMiHIB BUKOHAHHS BCiX BUJIB HaBYAIBHOI pOOOTH
BIANOBITHO 10 poOOUOi MPOrpaMu HaBYANbHOI AUCHUILTIHY. TepMiH 3axucTy 1a00paTopHOi pOOOTH BBaXKA€THCS CBOEYACHHM,
SKIIO CTY/ACHT 3aXUCTHUB 11 Ha HACTYITHOMY IiCJIsi BAKOHAHHS poOoTH 3aHATTi. [Iponylene npaktuuHe (Ja00paTopHE)3aHATTS
CTyJIeHT 3000B’SI3aHUH BiANPAIOBATH Yy BCTAHOBJICHHWM BHKJIAagadyeM TEPMiH, aje He Ii3Hillle, HiXK 3a JBa TIKHI JO KiHIISA
TEOPETHYHUX 3aHSITh Y CEMECTPI.

3acBOEHHSI CTYAEHTOM TEOPETHYHOTO MaTepialy 3 MAWCHMIUIIHM OIIHIOETHCS 3a pe3yibTaTaMH BHKOHaHHS
IHIWBiyadbHOTO 3aBIaHHS Ta KOHTPOJIbHOT poOOTH. BUKOHAHHS iHIWBITyalbHOTO 3aBIaHHS 3aBEPIIYETHCS HOTO 37a4eio Ha
MepeBipKy y TepMiHH, BCTAHOBJIEHI TpadikoM caMOCTiiHHOI poOoTH.

3mo0yBay BHUIIOI OCBITH, BHKOHYIOUH CaMOCTiiiHY po6oTy abo iHAWBigyambHy poOOTYy 3 [AWCIUIUIIHH, Mae
MIOTPUMYBATHCS TIOTITHKH NOOPOYECHOCTI (3a00pOHEHI CIMCYBaHHs, TUIariaT (B T.4. 13 BUKOPUCTAHHIM MOOITHHHUX JIEBACIB)).
VY pasi BUsBJICHHS NOPYILICHHS MOJITHKU aKaJeMiqHOI JoOpodyecHOCTi B OyJb-KMX BUJIaX HaBYaJIbHOI poOOTH 31100yBay BUIIO]
OCBITH OTPUMYE HE33JO0BUILHY OIIHKY 1 Ma€ IIOBTOPHO BHMKOHATH 3aBJaHHS 3 BIANOBIIHOI TeMH (BUAY poOOTH), IO
nependadeHi po6o4yoro mporpamoro. byab-aki GopMu NOpyIIeHHS aKaAeMidHOT TOOPOUECHOCTI He 0ONYCKAIOMbCA.

VY Mexax BHMBYEHHsS HaBYaJbHOI AMCHMIUIIHM 3700yBadaM BHILOI OCBITH Iepen0adyeHO BHU3HAHHS 1 3apaxyBaHHS
pe3ysbTaTiB HaBYaHHS, HAOYTHX LUIIXOM HeOpMalIbHOI OCBITH, IO PO3MIIEHI Ha JOCTYMHHX IIaTPOpMax, sIKi CIIPHUSAIOTH
(hopMyBaHHIO KOMIIETEHTHOCTEH 1 TOTITMOJICHHIO PE3YJIbTATIB HABYAHHS, BU3HAYCHUX POOOUYOIO MPOTrpaMor0 AUCHIHUIUIIHH, 200
3a0e3Me4yoTh BHBUCHHS BiJMOBIAHOI TemMu Ta/abo BUAy poOIT 3 MporpaMy HABYAIbHOI AMUCHUIUTIHK (IeTanbHille y
[TonoxxeHHI PO NOPSAOK BU3HAHHA Ta 3apaxyBaHHs Pe3yJbTaTiB HaBYaHHs 300yBauiB BuIIOi ocBiTH y XHY).

9. OuiHIOBaHHA Pe3yabTATIiB HABUAHHSA CTYIEHTIB y ceMecTpi

OIiHIOBaHHS aKaJIEMIYHUX JOCSATHCHb 3700yBaya BUINOI OCBITH 3MIHCHIOETHCS BimmoBimHO 10 «[lomoxeHHS Tpo
KOHTPOJIb 1 OIIHIOBaHHS Pe3y/bTaTiB HaBYaHHS 37100yBadiB BUIIOI OcBiTH Y XHY». [Ipn moTouyHOMY OIIHIOBaHHI BUKOHAHOT
3100yBadeM poOOOTH 3 KOXKHOI CTPYKTYPHOI OJWHHMIN 1 OTPHUMAHHMX HHUM pE3yJbTaTiB BUKJIAQJad BUCTABIISIE HOMY TICBHY
KibKicTh OaliB i3 BcraHoBlIeHHX PoOouolo mporpamoro aist nporo Buay poGoru. [Ipy oMy KoKHA CTPYKTypHa OJMHMIA
HaByaJbHOI poOOTHM Moxe OyTH 3apaxoBaHa, SKIIO 3/100yBau HaOpaB He MeHuie 60 BiACOTKIB (MiHIMaJIBHMH PIBEHb IS
MO3UTUBHO{ OI[IHKM) BiJl MAKCUMAIILHO MOYJIMBOI CYyMH OaJTiB, TPU3HAYECHOT CTPYKTYPHIH OJMHUIL.

IMpn ouiHiOBaHHI pe3yJbTAaTiB HaBYaHHS 3/100yBadiB BHIIOI OCBITH 3 OyAb-SIKOTO BHJIY HaBYaJbHOI POOOTH
(CTPYKTYpHOT OAMHMIII) PEKOMEHAYETHCSI BHKOPUCTOBYBATH HaBECHI HIKUE y3arajlbHEeHI KpUTepii:

Tabéauus — Kputepii oniHioBaHHA HABYAJIbHUX JOCATHEHD 3100yBaya BHIIIOL OCBIiTH

Ouinka Ta piBeHb
JAOCSITHEHHS
3100yBayemM

3anuianoBanux [IPH ta
copmoBanmnx

KOMIIETeHTHOCTeM

BigminHO (BuCOKHiT) 3100yBay BUIIOT OCBITH IIIMOOKO 1 y HOBHOMY 00Cs3i OMaHyBaB 3MICT HAaBYAJILHOTO Marepiaiy,
JIETKO B HBOMY OPIEHTYETHCS 1 BMUIO BHKOPUCTOBYE IOHSTIHHUWII amapaT; ymie INOB’S3yBaTH
TEOpil0 3 TPaAKTUKOIO, BHUPIIIYBATH NPAKTHYHI 3aBJaHHS, BIIEBHCHO BHUCIOBJIIOBATH 1
OOTpYHTOBYBAaTH CBOi CY/DKEHHs. BigMmiHHA omiHka mnepeabavae JOTIYHUN BUKJIAJ BiAMOBII
MOBOIO BHKJIaIaHH (B yCHil a00 y MUCHMOBIH (hopMi), ZIEMOHCTPYE IKicHEe 0POpMIICHHS POOOTH
1 BOJIONIHHS CTHEMialbHUMHU TPWIaJaMUd Ta I1HCTPYMEHTaMH, TPUKIAIHAMU TIpOoTpaMaMHu.
3m00yBay HEe BaraeThCs NMPH BUAO3MIiHI 3alUTaHHsI, BMi€ pOOWTH JETaJbHI Ta y3aralbHIOI0Ui
BHCHOBKH, JIEMOHCTPYE TPAKTHYHI HABUYKH 3 BHUpINICHHS ()axoBHX 3aBAaHb. IIpw Biamomimi
JIOTTYCTHB JIBi—TPH HECYTTEBI HOXUOKU.

Jlobpe (cepenHiii) 3100yBay BUIIOT OCBITH BHSBUB MOBHE 3aCBOECHHS HAaBYAIBHOTO MaTepiaiy, BOJIOMIE MOHATIHHIM
arapaTtoM, OpIEHTYETHCS y BUBUEHOMY MaTepiajl; CBIJIOMO BHKOPHCTOBYE TEOPETHUYHI 3HAHHS
JUIS BUpILIEHHS NPaKTHYHUX 33/a4; BHUKJAJ BIJNOBiAI IpaMOTHHMH, ayne y 3micti 1 ¢dopmi
BIAMOBIAI MOXYTb MaTH MiCIEe OKpeMi HETOYHOCTI, HeuiTKi (OpPMYJIIOBAaHHS IIPaBUII,
3aKOHOMIpHOCTEll Tomo. BigmoBine 3100yBaua BUIIOI OCBITH OyayeTbcs Ha OCHOBI
CaMOCTIHOTO MUCIICHHs. 3700yBay BHUIIOI OCBITH y BIJMOBIJi JOMYCTUB IBI—TPU HECYMMEGL

Y3arajgbHeHUii 3MicT KpuTepisi OMiHIOBAHHS

HOMUIIKU.
3a0BIEHO 3n00yBay BHIIOI OCBITH BUSBHB 3HaHHS OCHOBHOTO IIPOrpaMHOro Marepialy B 00cs3i,
(mocTatHii) HEOOXiTHOMY [UIS TOAAJbIIOT0 HABYAHHSA Ta TPAKTUYHOI [isSUTBHOCTI 3a mpodeciero,

CIIPABIIIETLCS 3 BUKOHAHHSAM IMPAKTHYHHUX 3aBlaHb, NependadeHuX IMporpaMmoro. SIK mpaBwuiio,
BIJIMOBiAb 300yBava BUIIIOT OCBITH OyIyEThCS Ha PiBHI PENpPOAYKTHUBHOTO MHCICHHS, 3100yBayd
BHIIOi OCBITH Ma€ claOKi 3HAHHS CTPYKTYpPH HAaBYIBHOI JUCITUILTIHHU, JOIYCKAa€ HETOYHOCTI i
CYmMmeEsi nOMUIKY 'y BiJINIOBiI, BaracThCsl IPU BiATOBiAI HA BUIO3MiHEHE 3anmuTaHHs. Pa3zom 3
TAM, HaOyB HaBUYOK, HEOOXINHMWX IJIsi BUKOHAHHS HECKJIAIHUX NPAKTHYHUX 3aBAaHb, SKi




BIZMIOBIAfOTH MiHIMAJIEHIM KPUTEPisAM OLIHIOBAHHS 1 BOJIOAI€ 3HAHHIMH, III0 JTO3BOJISIOTH HOMY
T1iJ] KepiBHUIITBOM BHKJIaJada YCYHYTH HETOYHOCTI Y BiATIOBIii.

He3anosinsHO 3100yBay BHUINOi OCBITH BHSIBHB PO3pi3HEHI, OE3CHCTEMHI 3HAHHS, HE BMi€ BHIIISATH TOJIOBHE 1
(HemocTaTHiN) JIPYTOPSIAHE, NOMYCKAETHCS TIOMUJIOK Yy BU3HAYEHHI MOHATH, MEPEKPYIYE iX 3MICT, XaOTHYHO i
HEBIICBHCHO BUKJIQJa€ MaTepial, HE MOK€ BUKOPHCTOBYBATH 3HAHHS TIIPH BHUPIMICHHI
MPaKTUYHHUX 3aBIaHb. SIK TpaBwIIO, OIlIHKA «HE3aIOBIIPHO» BUCTABIETHCS 3100yBadeBi BHIOT
OCBITH, SIKMIi HE MOXE ITPOJOBKUTH HaBYaHHS 0€3 J0JaTKOBOI pOOOTH 3 BUBYCHHS HABYAIBHOI
JIHACIUILIIHHY.

CTpyKTYpYBaHHS JMCUMILIIHM 32 BUAAMH HABYAJIBHOI pOOOTH i OMiHIOBAHHS Pe3yJbTATIiB HABYAHHS CTYAEHTIB 1eHHOI
¢opmu 3100yTTH OCBiTH Y 3-MYy cemecTpi

AynutopHa pobora KoHTpoabHi 3axoau Cawmocriiina podora CemecTpoBuii
KOHTPOJIb
JlaboparopHi poboTn KonTtpomnsai poboTn [HnuBigyanbHi 3aBIaHHS 3anik
KP PI'P
1 | 24 | 58 1 [ 2 | 3 1 | 2 | 3 | 4
KisnbkicTh OastiB 3a BuL HaBYaIbHOI poO0TH (MiHIMYM-MaKCUMYM)
6-106-10 | 6-10| 6-10 | 6-10 | 6-10 [ 6-10 [ 6-10 | 6-10 | 6-10 3a peiiTuHroM
18-30 18 -30 24-40 60-100"

Hpumimku: “3a Habpany 3 Oyb-KOTO BHMAy HABUAIbHOI POOOTM 3 MMCUMILIIHM KiNbKICTH OaiiB, HIDKYe
BCTaHOBJICHOTO MiHIMyMY, 3400yBad OTpPHMYy€ HE3aJOBUIBHY OIIHKY i Mae ii mepe3gaTd y BCTAHOBIICHHH BHUKIagaueM
(mexanoM) TepMiH. [HCTUTYIIIITHA OIlIHKA BCTAHOBIIOETHCS BIAMOBIIHO /10 Ta0iuii «CiiBBiqHOIIEHHsI iHCTHTYHifiHOT IITKAIN
ouniHOBaHHA i mKkaau ouiHwoBaHHs EKTC».

CTpYKTYpPYBaHHSI TUCIUILTIHA 32 BUIAMHU HABYAJIbHOI POOOTH i Ol[iHIOBAHHSI pe3yJIbTATIB HABYAHHS CTYAEHTIB J€eHHOT
¢opmu 3100yTTH OCBiTH Y 4-MYy ceMecTpi

AyauTopHa po6oTa KourpoabHi 3axoau Cawmocriiina podora CemectpoBuii | Pa3zom
KOHTPOJIb
JlaboparopHi poboTH KonrponbHi podotn [HmuBinyaneHi 3aBAaHHS Iennr Cyma
KP PI'P OaiB
9-11 | 12-14 | 15-16 1 | 2 | 3 1 | 2 | 3 | 4
KimpkicTs OaiB 3a BUA HaBYaIbHOI poOOTH (MiHIMyM-MaKCUMYM)
3-5 [ 3-5]3-5][3-5]3-5][3-5] 3-5 ] 3-5]6-10] 6-10 24 — 40 60 — 100
9-15 9-15 18 -30 24 -40 B

IHpumimku: "3a HaOpaHy 3 OyZIb-KOTO BHAYy HAaBYANBHOI POOOTH 3 MAWCIUIUIIHM KUTBKICTH OajiB, HIKYE
BCTaHOBJICHOTO MIHIMyMYy, 3700yBad OTpPHMY€ HE33aJOBUIbHY OI[HKY 1 Mae ii mepe3faTd y BCTAHOBICHHI BUKJIAaTaueM
(mexanom) TepMmiH. [HCTHTYIIIITHA OLiHKA BCTAHOBIIOETHCS BIAMIOBINHO 0 Tabiwii «CniBBigHOIIEeHHS iHCTUTYHifiHOT IIKAIH
ouniHOBaHHA i mKaJau oninoBanua EKTCx».

OuiHoBaHHA pe3yJIbTATIB 3aXHCTY J1a0opaTopHOI podoTH

Bukonana # oopmiieHa BiIITOBITHO /10 BCTAHOBIEHUX METOAMYHUMHU PEKOMEHIAIIMUA BUMOT J1TabopaTopHa poboTa
KOMIUIEKCHO OLIHIOETHCSI BUKJIAJa4eM IIpH 11 3aXMCTi 3 ypaxyBaHHSIM TaKuUX KpPHUTEpiiB: CaMOCTIMHICTH Ta NpPaBUIIBHICTH
BUKOHAHHS; ITOBHOTA BIAIMOBIMI Ta 3HAHHSA METOIMKH MPOBEIEHHS POOOTH; HASBHICTh €CKi3iB 3pa3kiB, TpadikiB pe3ysbTaTiB
BUIPOOYBaHb TOILO.

Pe3ynbraT BUKOHAHHS 1 3aXUCTy 37/00yBayeM BHUILOI OCBITH KOKHOT JIaOOpaTOpHOT pOOOTH OLIHIOETHCS BiAMIOBITHO /10
tabnuui KpurepiiB oniHIOBaHHS HaBYaJIbHUX JOCATHEHb 3/100yBaya BHIIIOT OCBITH.

VY Bumaaky BUSBICHHS 3100yBaueM piBHS 3HaHb, HIKYOro HDK 60 BIiJCOTKIB Bl MaKCHMalbHOro Oaiy,
BCTaHOBJIEHOTO P060190I0 pOrpaMoro It KOXKHOI CTPYKTYPHOI OAWHUII, TabopaTopHa poOOTa HOMY He 3apaxoeyemubes i Ans
il 3aXUCTy BiH Ma€ JeTajbHiNIe ONMpPaIlOBaTH MaTepial 3 TeMH pOOOTH, METOIUKY i BUKOHAHHS, BUIIPABUTH TPy0i IOMMIIKH Ta
IIOBTOPHO BUWTH Ha i1 3aXUCT y NPU3HAUYECHUH AJIs1 [BOTO BUKJIAJaueM Yac.

OuiHlBaHHA KOHTPOJIBHUX POOiT

KoxHa koHTposbHAa pobOoTa mependadae po3B’si3aHHSA OJHIE€T MPaKTUYIHOI 3amadi 3 AaHoi TeMu. [Ipu omiHOBaHHI
KOHTPOJIBHOT pOOOTH BPaXOBYIOTHCS TIOBHOTA BIAMOBI/IL Ta SKICTh BUKOHAHHSI.

[pu oTpuMaHHI HEraTUBHOT OI[IHKK KOHTPOJIbHY POOOTY CJIiJ] IEPe3IaTH JI0 TEPMIHY HACHLYNHO20 KOHTPOIIIO.

OuinoBaHHsI pe3yJbTaTiB BUKOHAHHS iHAUBIAyaJbHOT0 3aBJaHHSI

Buxonane Ta odopmiieHe BiANOBIAHO IO BHMOT, BH3HAYEHHX METOOMYHUMH PEKOMCHIAISIMH, iHIWBITyaTbHE
3aBIaHHS Yy BHUIIIAAI po3paxyHKoBo-TpadigHoi podotn (PT'P) KOMIUIEKCHO OMIHIOETHCS BHKIAJAadeM 3 YpaXyBaHHAM TaKHX
KpUTEpiiB: CaMOCTIMHICTP BHWKOHAHHS;, TNPAaBWIBHICTh PO3B’S3aHHSI IIOCTABJICHWX 3a/ad; TIIOBHOTA TMIOSICHEHb Ta
apTyMEHTOBaHICTh BiJMIOBIACH; SIKICTh 0OPMIICHHS rpadivHOi YaCTHHU POOOTH Ta JOTPUMAHHSI BUMOT JI0 CTPYKTYPH 1 3MICTY
poboTH.

Pesynbrar BHKOHaHHS 3700yBaueM BHIIOiI OCBiTH KOKHOi PI'P orfiHroeThcst BimmoBimHo no Ttabnuui Kpurepiis
OI[IHIOBAHHS HABYAJILHUX [OCATHEHL 3100yBaya BHUINOI OCBIiTM 3 ypaxyBaHHSIM pIiBHS JOCSTHCHHS 3allJITAHOBAHHX
MPOTPAMHHUX PE3YJIbTaTiB HaBYaHHS Ta CPOPMOBAHMX KOMIICTEHTHOCTEH. 3a MiJJICYMKaMH 3aXHUCTY MPHUCBOIOETHCS BiAMOBIIHA
cyMa OaiB.
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V pasi, skmo 3100yBay BUIIOI OCBITH BHSABHMB piBEHb 3HaHb 1 BUKOHaHHA PI'P, mo Hmwkuwmii Hixk 60 BiICOTKIB Bix
MaKCHMalbHOI KIJTBbKOCTI 0ainiB, BcTaHOBJIEHOI Po0Oo4Yoro mporpaMoro i 1€l CTPYKTypHOI OJWHUIN, 3aBIaHHSI HE
3apaxoBYEThCS. Y TaKOMy BHUIAAKY CTYJCHT Mae€ MOBTOPHO OIPAIfOBATH 3MICT 3aBIaHHS, YCYHYTH MOMHWIIKM Ta 3/1aTH Ha
nepeBipky goonpansoBany PI'P y Tepminu, moromkeHi 3 BUKIIagaueM.

CTpYKTYpPYBAHHS JMCUHUILIIHN 32 BUIAMU HABYAJIbHOI pO0OTH i OLiHIOBAHHS Pe3yJIbTATIB HABYAHHS CTYJAEHTIiB
3204HOI (popmMu 3100yTTH OCBITH

U . CemecTtpoBuii
Aynurtopna pobora Camocriiina, inBigyajabHa podoTa KOHTPOE Pazom
Tpemiii cemecmp
JlabopaTtopHa pobora* Konrposbna pobora (KP) azix Cyma
1 Sxicte BukoHanHs KP | 3axuct KP OaiB
KinpkicTs OaJtiB 3a KOKHUH BHJ] HABYAJIBHOI poOOTH (MiHIMyM-MaKCUMYM)
12-20 | 30-50 | 18-30 | 3a peiitunrom | 60-100
Yemeepmuii cemecmp
JIaGopatopua poGoTa Konrposbna pobora (KP) I Cyma
1 Sxicth BukoHanHs KP | 3axuct KP et OaiiB
KinpkicTh 6aniB 3a KO>KHUI BHJ] HAaBYAIBLHOI pOOOTH (MiHIMYM-MaKCHUMYM)
6-10 | 15-25 | 9-15 | 30-50 | 60-100

Ilpumimka. Bumorn 1o ouiHIOBaHHS J1a0OpaTOpPHUX POOIT CTyAEHTAa-3a04YHHMKA AHAJIOTIYHI BMMOTaM, IO Mpe SBISIOTHCS 10
3100yBaviB OCBITH JIeHHOT (hopMHU

OuiHOBaHHS KOHTPOJbHOI po00TH 3100yBayiB, IKi HABYAIOTHCS 32 32049HOI0 (hopMOI0 3100y TTS OCBITH

Kontponsaa poboTa mependadae BUKOHAHHS NMPAKTHYHUX 3aBIaHb, SIKi O(QOPMILIIOTECS y BHTIIALI PO3PaXyHKOBO-
rpagiuHux poOiT. 3MicT 3aBJaHb HaBelIEHO B METOAMYHUX PEKOMEHIALIsSX JI0 BHKOHAHHS KOHTpOJbHOI pobortu. Ilpu
OIIiHIOBaHHI KOHTPOJBHOI POOOTH BPaxXOBYIOTHCS SKICTh ii BUKOHAHHS Ta 3aXHCT, KOXEH 3 IIMX MOKAa3HHKIB OIIHIOIOTHCS
okpemo. KoxxHe 3aBiaHHSI KOHTPOJILHOT poOOTH 3/100yBayda BUIOi OCBITH OLIIHIOETHCS! BUKJIAIa4€M 3 BUKOPHCTAHHIM TaOIHII
KpHUTEPIiB OLIHIOBAaHHS HaBYAJIbHUX JOCATHEHb 3/100yBaua BHINOI OCBITH (1100 BM3HAYECHHS JOCTATHHOT'O, CEPEIHBOTO Ta
BHCOKOTO PiBHS OCSATHEHHS 3100yBadeM 3amaHoBanux [1PH Ta copmMoBaHUX KOMITETEHTHOCTEH).

OuiHOBaHHS Pe3yabTaTiB MiICYMKOBOI0 ceMeCTPOBOr0 KOHTPO.IIO (icnuT)

OcBiTHS mporpaMa rnepeadayae MiJCYMKOBHI CEMECTPOBUII KOHTPOJIb 3 JUCLUUILIIHKA Y (OpMI iCIUTY, 3aBIaHHIM
AKOTO € CHUCTeMHEe W O0’€KTHBHE OIIHIOBAaHHA SK TEOPETHYHOI, TaK 1 MPAaKTHYHOI MiArOTOBKHM 3400yBada 3 HaBYAIBHOI
quctuinting. CkialaHHsl icuTy BiIOyBaeThes 3a IONEPEIHBO PO3POOJIEHMMHU 1 3aTBEp/PKEHMMH Ha 3acifaHHi Kadeapu
Oineramu. BigmoBizHO 10 IIbOro B €K3aMEHALIHOMY OiJIeTi NMPONOHYETHCS MOEIHAHHS IMUTaHb SK TEOPETUYHOIO, TaK 1
NPaKTUYHOTO XapakTepy.

Taboauusa — OuiHoBaHHS pe3yabTaTiB MiICYMKOBOr0 CeMeCTPOBOIr0 KOHTPOJIIO 3100yBadiB JeHHOI dopMu
HaB4yaHHs (40 6aJiB /151 MiICYMKOBOr0 KOHTPOJII0)

J19 KOJKHOTO OKPeMOro BHIY 3aBIAaHb
MiniManbHui AV . * MakcumMaabHuii
Buam 3aBnannp (10cTaTHii) Ga [oTenuiiini no3uTuBHiI 021U -
H(zanonim,no) (cepenniii 6a.1) (n00pe) (BinMiHHO)
TeoperuuHe NUTaHHA 12 16 20
Ipakrrune 3aBnanns (1 3ampaya) 12 16 20
Pazom: 24 32 40

Hpumimka. Ilo3umuenuii 6an 3a icnum, 6iOMiHHUN 610 minimanvnozo (24 6anu) ma maxcumanvrnozo (40 éanis),
3Haxooumucs 6 mexcax 25-39 6anie ma po3paxosyemuca Ak cyma 6aie 3a yci CmpyKmypHi eiemeHmu (3a80aHH) icnumy.

Tadanus — OuiHwBaHHs pe3yJIbTaTiB MiICYMKOBOT0 CeMeCTPOBOI0 KOHTPOJIIO (icuT) /IUisi 3204HOI (hopMHU HABUYAHHS

KinbkicTh 6anie Binnosiano 1o piBus gocaraenns IIPH
Buja 3aBaanus o Py ”
JocraTHii CepenHiii Bucokuii
TeopeTuuHe nUTaHHS 15 20 25
Ipaktuune 3aBnanns (1 3agaya) 15 20 25
Pazom: 30 40 50

JIiss  KOKHOTO OKpPEMOTro BHIY 3aBIaHb IMiJICYMKOBOTO CEMECTPOBOTO KOHTPOJIO 3aCTOCOBYIOTBCS KpHUTEpii
OIIHIOBaHHS HAaBUAIBHUX [OCATHEHb 3700yBada BHIIOi ocBith, HaBeneHi Bumie (Tadamuss — Kpurepii oumiHioBanHs
HABYAJbLHHUX JOCATHEHDb 3100yBaya BUILOL OCBIiTH).

[lincymKoBa ceMecTpoBa OIlHKA 3a IHCTUTYHIHHOK mikanoro 1 mkanow €KTC Bu3HAYAEThCS B aBTOMATH30BAHOMY
peXHMMI TICJIS BHECCHHSI BUKJIaJadyeM Pe3yJNbTaTiB OIIHIOBAHHS y Oaiax 3 yCixX BHIIB HaBYAIBHOI POOOTH O €IEKTPOHHOTO
)KypHany. CHiBBITHOUICHHS IHCTHUTYIIHHOT IIKamM OLiHIOBaHHs 1 mmkamu ouiHtoBaHHS €KTC HaBeneHi Huxk4de y TaOmMIli
«CI11BBIIHOIIIEHHS.

CeMecTpoBHIA 3aJliK BHCTaBIAETHCS HA OCTAHHROMY 3aHSTTI 32 YMOBH SIKIIO 3arajibHa cyMa 0alliB, Ky HaKOIIMYHB
3100yBay 3 MUCIUILTIHK (IHIIOTO OCBITHROTO KOMIIOHEHTA) 3a Pe3yJIbTaTaMU HOMOUHO20 KOHTPOJIO, 3HAXOAUTHCS Y MekKax
Bix 60 mo 100 Gamis. [Tpu 11bOMY 3a IHCTHTYIIIHHOIO IIIKAJIOIO0 CTABUTHCSI OIlIHKA «3apaxosanoy, a 3a mkanoto CKTC — Oyksene
MO3HAYEHHS OILIHKH, IO BiAMOBigae HabpaHill cTymeHTOM cyMi OaitiB BigmoBigHo mo Tabmuii CriBBimHomeHHs. [IpucyTHicTh

11



3n100yBaya y IbOMY BUIIAJIKY HE € 000B’I3KOBOIO.

CeMecTpOBHIA ICTIMT BUCTABIISETHCS, KO 3arajgbHa cyMa OaliB, SKy HaOpaB CTYJCHT 3 AMCIUILIIHY 32 Pe3yJbTaTaMu
MMOTOYHOTO KOHTPOJIIO, 3HAXOIUThCS ¥ Mexkax Big 60 1o 100 Gamis. [Ipy mboMy 3a IHCTUTYIIIHHOIO IIKAJIOK CTABUTHCS OIlIHKA
«BigMiHHO/MOOpPE/3a10B1TEHOY, a 3a Kanoto €CKTC — OykBeHe MO3HAYECHHS OIIiHKH, 110 BiMOBiAa€ HAOpaHii CTyIEHTOM CyMi
OaiiB BiamoBigHO H0 Tadnwi CriBBiAHOIIICHHS.

Taoauusa — CniBBiqHOIEHHs IHCTUTYiHOT IKAJIM ONiHIOBaHHS i mKkaau oniHwBanua €EKTC

. . IncruryniiiHa ominka (piBeHb JOCATHEHHS 3100yBayeM BUIIOT OCBITH 3allJIAHOBAHUX
Ouinka P enTnHron.a pE3yJIbTaTiB HAaBYAHHS 3 HABYAIHHOI TUCIUILTIHN)
EKTC mKaJjaa oaais " o ” .
3agik Icnut/mudepenuiiioBannii 3aaik
Biominnol/Excellent — Bucokuii piBeHb JOCATHEHHS 3aIUIAHOBAHUX
A 90-100 pe3yibTaTiB HABYAHHS 3 HABYAJIBHOT JHMCUUIUIIHU, IO CBIAYUTH MPO
0e3yMOBHY TOTOBHICTH 3100yBada A0 TOHANBINIOTO HaBYaHHA Ta/abo
S npodeciiHoi misbpHOCTI 32 haxoM
B 83-89 g Joope/lGood — cepenniii (MakCUMaJIbHO JIOCTAaTHiM) piBEHb IOCATHEHHS
2 3aIJJTAHOBAaHMX pE3yNbTATIB HABYAHHS 3 HABYAIBHOI JWCHUILIIHU Ta
C 73-82 § TOTOBHOCTI JI0 TIOJANBIIOTO HAaBYaHHA Ta/ab0 mpodeciiiHol MismbHOCTI 3a
™ (haxom
D 66-72 3aoosinvnolSatisfactory — HasHi MiHIMaNIbHO JOCTATHI Ui MOJAIBIIOTO
E 60-65 HaBYAHHS Ta/a60 npqq)eciﬁﬁo'i TISTIBHOCTI 32 (paxoMm pe3ynbTaTd HaBYAHHS 3
HaBYaJIbHOI JUCLUILIIHA
° Hezaoosinbno/Fail — Hwuska 3ammaHoBaHWX pe3yibTaTiB  HaBYaHHS 3
EX 40-59 § HaBYAJILHOT JIUCIMILTIHU BIJICYTHSL. PiBenp HaOyTHX pe3yIIbTaTis HaBuaHHs €
2 HEJOCTaTHIM JI TIOJAJIBIIIOTO0 HaBYAaHHA Ta/ab0 mpodeciiHol AisUTBHOCTI 3a
<
§ (daxom
F 0-39 = HesaoosinvnolFail — Pe3ynbratu HaBUAHHS BiJCyTHI

10. IIuTaHHA Q151 CAMOKOHTPOJIIO Pe3y/IbTATiB HABYAHHS
Tpemiii cemecmp

1. Bkian BITYN3HSAHUX i IHO3EMHUX BUCHUX B PO3BUTOK MEXaHIKH MaTepiajiB i KOHCTPYKIIiH (Omopy Martepiaiis).

2. OCHOBHI TIOHATTS: MIIHICTb, IIPYKHICTh, INIACTUYHICTh, 30BHIMIHI CHJIM 1 BHYTPIIIHI 3yCHIUISL, OpyC, 000JI0HKA,
MacCHBHE TiJIO.

3. OcHOBHI 3a/1a4i ONOPY MaTepiajis.

4. PeanbHa KOHCTPYKIIS 1 po3paxyHKOBa cxema. [ieanizaris BnacTuBocTeil MaTepianiB, JOPMHU €IEMEHTIB i
XapakTepy Inepenadi HaBaHTa)XeHb ITPH BLOOP1 PO3paxyHKOBOI CXEMH.

5. Merox nepepiziB. Buau BHyTpilHIX 3ycuiib. Xapakrep Aeopmalliil eJeMeHTIB, 110 BiANOBIIA€ KOXXHOMY BHIY
3YCHIIb.

6. [TonsitTs po HanpyxeHHs. HanpyskeHHs oBHI, HOpMaJbHi 1 notiyHi. [TonsrTs npo nedopmanii. Jedopmanii
JiHIHHI 1 KyTOBI, MPYKHI 1 TIIACTHYHI.

7. Bunu MexaHIYHAX BHIIPOOyBaHb MaTepiamiB. Jliarpamu nedopMyBaHb. 3aKOHH HABAHTAKEHHS 1 PO3BAaHTAKCHHS.
3anNIIKoBi BUIOBKEHHS 1 3BY)KEHHSI.

8. BumpoOyBaHHs 3pa3kiB Ha po3Tar. [ paHuIi IPy>KHOCTI, IPOTMIOPIIIIHOCTI, TEKYYIOCTI i MIITHOCTIi, XapaKTepUCTHKH
TUTACTHIHOCTI.

9. BunpoOyBaHHS 3pa3KiB pi3HUX MaTepiajiB Ha CTHCK, 3pi3 1 Kpy4EeHHS.

10. 3akon I'yka. Monyns npyxHocti. ExciepumenTansae BusHaueHHst Moyist FOnra. Koeginient ITyaccona.

11. OcHoBu Teopii Hanpy)KeHoro cray. [IOHSTTS PO TEH30p HanpykeHb. [ 0JIOBHI IUIOLIMHKY 1 TOJIOBHI
HarpyxeHHs1. [lo3HaueHHs Hanpy»xeHb. [IpaBuiIo 3HaKIB.

12. OnHOOCHMI Hanpy>KeHNH cTaH. Bupasu aist HOpManbHUX 1 JOTHYHUX HANPY>KEHb, 10 AIIOTh 110 JOBUILHUM
TUIOLIMHKAM.

13. TTnockuii HanpyskeHuit ctad. Bupasu mis HOpMaabHHX 1 JOTHYHUX HAMPYKCHb, IO AIFOTH 110 JOBUILHIM
wionMHKaM. HampyskeHHs 110 B3a€MHO-NEPIeHANKYISIPHIM IUIOMIMHKaM. 3aKOH MapHOCTI JOTHYHUX HATIPY)KEHb.
Bu3HaueHHs TOJIOBHUX HAMPYXKEHb 1 MOJ0KEHHS TOJOBHHUX IUIONUHOK.

14. Tedopmanii y BUnaaky cKJIaIHOTO HAIPYKEHOTO CTaHy. Y3arajlbHEHHU 3aKoH [ yka.

15. TlonsaTTs Ipo MOTEHIIaMBHY eHeprito Aedopmartii. Busnauenns eneprii gedopmariii uepes rojgoBHiI HallpyKeHHS.
Enepris 3smiau 06’emy i popmu enemenTa.

16. CraTtuuHi MOMEHTH Tiepepi3iB. BU3HAYCHHS MMOJI0KEHHS [IEHTPA Baru mnepepisy.

17. OcboBi, BiALIEHTPOBI 1 NOJISIPHI MOMEHTH iHep1ii. ['010BHI Oci 1 rOJI0OBHI MOMEHTH iHEPILi.

18. 3anexHiCTh M’k MOMEHTAMU 1HEPIIii B pa3i mapajeabHOro MepeHoCy i MOBOPOTY OCeH.

19. Bu3HauyeHHS MOJ0KECHHS TOJIOBHUX IIEHTPATBHUX OCel 1 00OYUCIICHHS TOJIOBHUX MOMEHTIB 1HEPIIii CKJIaTHOTO
nepepisy.

20. BusHaueHHsI [TOJOKCHHS TOJIOBHUX [IEHTPAIBHHUX OCCH IS Iepepi3iB, 10 MAIOTh OJHY, [IBI 1 OLIbIIEC IBOX OCEi
CUMETPii.

21. Postar (ctuck) 6pyca. BusHaueHHS 3ycHib, HalpyKeHb, AeQopMartiii.

22. Po3paxyHKH Ha MIiIHICTH IIpH po3Tsi3i. [IoHATTS po KoedimieHT 3anacy. @akTopw, M0 BIDIMBAIOTH HA HOTO
BesiMunHy. JlomycTuMe HarmpyKeHHsI, HOr0 BU3HAYCHHS JJUIs IUTACTHYHUX 1 KPUXKUX MaTepialis.
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23. YMoBa MIiITHOCTI B pa3i po3Tsry Opyca. 3agadi, oo po3B’sI3yI0ThCS 3a IOTIOMOTOIO ITi€] YMOBH.

24. BusHaueHHsI [IEPEMIIIICHB TIPH PO3TSI31 CTEP)KHIB MOCTIHHOTO, CTYIEHYATO-3MIHHOTO 1 3MIHHOTO TIepepi3iB.
Po3paxyHk# Ha )KOPCTKICTb.

25. Yucruii 3cyB. 3akon I'yka mpu 3cyBi. Momyiib 3CyBY, HOTO €KCIICPUMEHTAIbHE BU3HAUCHHS. 3aICIKHICTD MK
NPYXKHUMH CTaJIMMH MaTepiany.

26. Po3paxyHku Ha 3pi3 i 3MHHaHHS. Po3paxyHKH 3aKJICTIKOBUX 1 3BapHUX 3’ €HAHb.

27. Kpyuenns. Busnauenns kpyTHux MomeHTiB. [1o0ynoBa emop Mkp. 3Hax0omKeHHS CKPY4yIOUl MOMEHTIB uepe3
HOTYKHICTb 1 IIBUIKICTh 00CPTaHHS.

28. KpyueHns 6pyca KpyIjoro mornepedHoro nepepisy. BusHaueHHs: HanpyKeHb 1 KyTiB 3aKpy4yBaHHS.

29. YMoBa MIITHOCTI 1 )KOPCTKOCTI PU Kpy4deHHI. Po3paxyHOK KpyriMX BasiB Ha MILHICTb 1 )KOPCTKICTb.

30. KpyueHnnst 6pyciB He KPYIJIOTrO IIONEPEYHOTO Iepepi3y (ENNTHYHOTO 1 MPSIMOKYTHOTO).

31. KpydeHHs TOHKOCTIHHUAX MPO(iTiB 3aMKHEHOTO TUITY. BI3HaueHHS MaKCUMAaJIbHIX HAIIPYKEHB 1 KyTiB
3aKpy4yBaHHS.

32. KpyueHHsI TOHKOCTIHHUX BiIKPUTHX MpodiriB. BUu3HaueHHS MaKCHMAIbHUX HAPYKCHb 1 KyTiB 3aKpydyBaHHSI.

33. JlocmimKeHHST HAPYKCHOTO CTaHy 1 pO3paxyHOK Ha MIIHICTh HMTIHAPUYHUX TBUHTOBUX TIPYIKUH.

34. BusHaueHHsI BUIOBKCHD 400 0CaJI0K MUIIHAPHIHHUX MPYKUH. JKOPCTKICT MPYKHUHH.

35. 3ruH. [Ipuknany KOHCTPYKILIH, IO NPALIOIOTh Ha 3TMH. Bu3HaueHHs peakuiid onop 6anok. Knacudikauis popm
3THHY.

36. [omnepeuna cuna i 3ruHaIbLHUN MOMeHT. J{udepenniiini 3anexxnocti J[.1.)KypaBcbkoro. IHTerpanbsHi 3aneskHocTi
Mk M, Qiq.

37. IlobynoBa enrop Q i M aHaJIITHYHNM METO/IOM 1 32 XapaKTEpPHUMH TOYKaMHU.

38. [NoOynosa emrop Q i M iHTErpalbHUM METOIOM.

39. Yucruit 3ruH. 3aleKHICTh Mi>K KpUBU3HOIO 1 3THHAILHAM MOMEHTOM. BH3HAYSHHS MTOJIOKEHHSI HEUTPaJIbHOT OCi 1
HaNpy>XeHb B OMIEPEYHHX ITepepizax OaKu.

40. HanpyxerHs B O6ankax npu nonepedHomy 3rufi. Busix ¢popmymm .1.0KypaBcrkoro st JOTHYHUX HATIPYKEHb.
Po3nonin J0THYHUX HAMPY>KeHb B MPSIMOKYTHOMY TIOTIEPETHOMY TIepepisi.

41. Po3paxyHKH Ha MIITHICTh IPH 3THHI. ParioHanbHi (opMu MmonepeyHnx nepepisiB 6aok, 10 BUTOTOBIIEHI 3
KPUXKHUX 1 TUTACTUIHUX MaTepialliB.

42. Bunu nepeminieHs pu 3ruHi. TouHe i HaOmmwkeHe andepeHiiaibHe piBHIHHS 3irHyTOi oci. Meton
Ge3nocepeIHBOTO IHTErpyBaHHs. BU3HAYEHHS CTaIMX IHTETPyBaHHS.

43. Meto/ MOYaTKOBUX MapaMeTpiB. YHiBepcalbHe PiBHIHHS 3irHYTOT OCi Oajky. BU3HaYeHHS 10YaTKOBUX
napameTpiB JUIsl Pi3HUX CXeM OaJoK.

Yemeepmuii cemecmp

44. Po3paxyHKH Ha MIIHICTh B YMOBaX CKJIQJHOTO HAIPYXXEHOTO cTaHy. [IOHATTS Mpo rimoTe3u MillHOCTI,
HEOOXIIHICTD X BBEIECHHS.

45. KnacnyHi rinmotesn MirtHocTi. Kpurepii i yMOBM MIITHOCTI 32 IIMMU TilTOTE3aMH.

46. ErepretnyHi rinotesu i rinore3a Mopa. Kputepii i yMOBH MIITHOCTI 3a IIIMH T1ITOTE€3aMH.

47. Po3paxyHKH Ha MIIHICTh B 3araJlbHOMY BHUTIQJKy HaBaHTaxeHHs Opyca. OCHOBHI MOJIOKSHHS, TIPUKJIA]TIH.

48. Kocwuii 3ruH. BusHaueHHs HaNpyKeHb, OJI0KCHHS HEHTPAIBHOI JIiHI1, TOJIOKEHHS HEOE3MEYHUX TOYOK.
Po3paxyHku Ha MIIHICTS.

49. Tlo3aueHTpoBHii CTUCK (PO3TST). BH3HaUeHHS HANPY)KEHb, IIOJIOKEHHS HEMUTPaJIbHOT JIiHIT, MOJOXKEHHS
HeOe3neYHnX To4oK. Po3paxyHKH Ha MILTHICTb.

50. OnHoYacHa Jiist 3SrUHAIBHOTO 1 KpYTHOro MOMeHTIB. OliHKa Hanpy»XeHoro crany opyca. Busin ¢hopmyin s
TOJIOBHUX HaIIPY>KCHb.

51. Oninka MinHOCTI Opyca, 110 MPAIIOe Ha 3TMH 3 KPYUYEHHSM, 32 PI3HUMH TiII0T€3aMH MIIHOCTI.

52. TlepeBipka MIITHOCTI Opyca IPAMOKYTHOT'O TIepepi3y MpH [Iii 3rHHATBHOTO KPYTHOTO MOMEHTIB.

53. Po3paxyHOK Basia Ha 3THH 3 KPYUCHHSM.

54. PoboTa 30BHIIIHIX CHJI i HOTEHIIadbHA eHEePTisa Aedopmallii IPYKHUX CHCTEM.

55. Teopema npo B3aeMHICTh poOiT (Teopema berri).

56. TTOHSTTS PO OAWHUYHI CHJIM 1 OMMHUYHI IepeMiieHHs. Teopema Mmpo B3a€MHICTh IEPEMIIICHD (TeopemMa
Makcgenna).

57. O6unciIeHHs nepeMilleHb 3 J0NoMOoroto inTerpaia Makcsema-Mopa.

58. I'pado-aHaniTnuHmMii criocid oO4YMCIIeHHS 1HTErpaja nepeMimieHs (paBuio Bepeniarina).

59. CriikicTs piBHOBaru npyxHux cucreM. CTiiikicTh cTHCHYTOTO cTep kHs (3anava Eiinepa). BuzHauenHs
KPUTHYHOT CHIIN JUTS PI3HUX (OPM 3aKpITUICHHS CTEPIKHSI.

60. I'panuni Bukopuctanns Gopmynu Eitnepa s kputuanoi cuin. [HydkicTs crepsxus. @opmyna ScuHCbKOTO-
Termaiiepa.

61. YMoBa cTifikOoCTi CTUCHEHOTO cTep KHs. THmnm 3amady, o BUPIMIYIOTH 3a Hieto yMoBoto. [1inbip po3mipis
MOTIEPEYHOTO TIepepi3y METOOM HOCTIJOBHUX HAOIIDKEHb.

62. Po3paxyHOK KOHCTPYKIIiii Ha AWHAMIUHI HaBaHTaXKeHHs. THM AMHAMIYHUX 3a7a4d. MeXaHi9HI XapaKTepHUCTHKA
MaTepialliB Ipy IWHAMIYHUX HANPYXXCHHAX. Y AapHa B’S3KiCTh MaTepiaiB.

63. Po3paxyHOK KOHCTPYKIIii, [I10 PyXarOThCs 3 MPUCKOPeHHsM. [TigiioM BaHTaKy Ta TOPH30HTAIBHOTO Opyca 3
npuckopeHHsM. [ToHATTs po KoedilieHT AMHAMIYHOCTI.

64. BuzHaueHHs HaNpy>KEHb B MONIEPEYHOMY Tepepi3i TOHKOTO KibIIs, 10 PIBHOMIPHO 00€pTaeThCs 3 KYTOBOIO
MIBUAKICTIO W.

65. Ynapue HaBaHTa)keHHs1. OCHOBHI NOJIOKEHHS TEXHIYHOT Teopil yaapy. Po3paxyHok Ha ynap Oe3 BpaxyBaHHS Macu
KOHCTPYKIII.
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66. OcobaMBOCTI pO3paxyHKiB Ha yaap 3 BpaxyBaHHSIM MacH KOHCTPYKIIii, IO 30cepepkeHa B TOUIll yAapy Ta
PO3MOIiICHA TT0 TOBKHMHI €JIEMEHTIB.

67. MexaHi4HI KOJIMBaHHS KOHCTPYKIIii. 3aranbHi mosoxeHns. Kiacudikaris KoauBaHb. BiacHi KOJUBAHHS CHCTEM 3
OJJHUM CTyIIeHeM BibHOCTI. PopMyrna Ui KpyroBoi 4aCTOTH.

68. BumyIiieHi KOJUBaHHS CHCTEM. Y MOBA BIACTPOYKH Bix pe3oHaHCY. KpuTHuHa IMBHUAKICTH 0OCPTaHHS Baja.

69. MiuHicTb MaTtepialliB Ipy 3MIiHHUX B Yaci HaNpyXeHHsAX. XapaKTepUCTUKU LIMKIIIB HaBaHTaXeHb. KpuBa BTOMH,
TPaHHUL BUTPUBAJIOCTI.

70. MiunicTs MaTtepialliB Ipy aCUMETPUYHMX [UKJIax. JliarpamMa rpaHMYHHX aMILTITY ], ii KOperyBaHHS 1
cXemarusaris.

71. I'panuns BuTpuBajiocTi Aetaini. Brums Ha 1i Benmunny gopmu i po3mipis aeraiti, xapakrepy 00poOKH MOBEPXHI.

72. Po3paxyHKu JieTajieil Ha BTOMY IIPU CUMETPUYHUX 1 ACUMETPUYHHUX LIUKJIaX HABAHTAXKCHHSL.

73. MeToJ eneKTpOTEH30METPii.

11. HaB4yaJbHO-MeTOANYHE 320€e3eYeHHS]

OcgiTHiii npouec 3 gucnuiutiad «Omip MaTepiaiiB» MOBHICTIO 1 B JOCTAaTHIH KUTBKOCTI 3a0e3meueHuii HeoOXiTHO0
HaBYaJIbHO-METOIMYHOIO JIITEpaTyporo. 30KpeMa, BUKIIaiauaMy Kadelpy MiroTOBJIEHI 1 BUAaHi Taki poOOTH:

1. Barpiit O. B. Omnip MatepianiB : TEKCTH JEKWiH Ui CTYIEHTIB MEXaHIYHUX CIELiaJbHOCTEH 3a HampsMamu
migroroBku: 6.050502 «ImxeHepHa Mexanika»; 6.050503 «MammHoOynyBanus» / O. B. Barpiii, B. B. Kotyn. —
Xmenpaunpkuii: XHY, 2012. - 179 c.

2. KopoTkuil JOBiAHUK 3 omopy MatepiaiiB: HaBuanbHWi MOCIOHMK Uil CTYIEHTIB IHXKEHEPHHX CIICLiajlbHOCTEH
BUIIMX HABYAJIBHUX 3aKaajiB. — XmeapHuIbKNH: TYII, 2003. — 126 c.

3. Omip MaTepialiB : METOANYHI BKAa3iBKH 10 MPAKTHYHUX 3aHATH 3 TUCHUTUTIHA JJIS CTYICHTIB IHKCHEPHO-TEXHITHIX
cnenianpHOCTeH (OP — Gakanasp) / ykiman. O. B. Barpiit. Xmensauipkuit : XHY, 2021. 101 c.

4, Korryn B.B., IlaBnoB B.C., JlopodeeB O.A. Omip wmarepiamiB. Ilpukiamu, 3amadi, po3paxyHKOBI poOOOTH:
Hapuanbnauii mocionuk. — Xmeapaunpkuii: TYII, 1999. — 248 c.

5. Koeryn B. B. Omip matepianiB. Po3paxynkosi po6otu : HaBu. moci6. / B. B. Kosryn, B. C. IlaBnos, O. A.
Jopodees. — JIbBiB : Adima, 2002. — 280 c.

6. Omip MaTepiaiiB : METOIMYHI peKOMEH alii 10 caMOCTiiHOI poboTH 3100yBayiB nepiroro (6akajaBpChbKOro) piBHS
BUILOi OCBITH iHXeHepHUX crieriaipHocTeid / O. B. Barpiii, O. A. Jlopodees, H. C. Mamosens. Xmenbauipkuid : XHY, 2024.
73 c.

7. Omip marepianiB. MeTonn4uHi BKa3iBKM 1 KOHTPOJIbHI 3aBJaHHS Ul CTYAEHTIB 3a0uHOi (opmu HaBuauHs / O.A.
Hopodee. — Xmenpuunpkuii: XHY, 2007.— 63c.

8. Omip marepiamiB : MeTOJ. pek. Mo Jaboparop. podiT Mg 3700yBadiB mepmoro (6akamaBp.) piBHSA BUIIOI OCBITH
cuen. 131 «IIpuxmanaa mexanikay; 132 «Marepiano3naBctBo»; 133 «[ amy3eBe mammuaOOymyBaHH» / yKiIaa. O. B. Barpiii, O.
A. Topodees, H. C. Mamosenp. — XmensHuUIBKUN : XHY, 2024. — 70 c.

9. Omip marepiaiiB : XypHai 3BITiB JabopaTOpHHUX POOIT 3 AMCHUIUTIHK 3M00yBada Bumoi oceitu / O. B. Barpiii,
O. A. lopodees, H. C. Mamosenp. XMenpHUIBKHHN : XHY, 2025. 37 c.

12. MarepiajJbHO-TeXHiYHe Ta MporpaMHe 3a0e3NeYeHHs] AUCHMILIIHN (32 MoTpedn)

OOnagHaHHA Ta IHCTPYMEHTH: KPeCJsIpChbKe MPUIIAAL, CrielianbHi KOHCTPYKTOPChKI IHCTpPYMEHTH (MeTaneBa JiHilKa,
KOCHHEIlb, M IKHI OJTiBEIlb, IUPKYJIb); CIeIlialli30oBaHe 1abopaTopHe 00IaTHAHHS Ta 3pa3Ky.

Inpopmariiina Ta komm’rotepHa miarpumka: 1K, mmanmer, cMaptdoH abo iHIUKA MOOIMBHHMIA TPHUCTPIH, MPOEKTOP.
[Iporpamue 3abe3neueHHs — JOCTYII 0 Mepexi [HTepHeT, poOoTa 3 Mpe3eHTAIliSIMH.

13. PexomenaoBaHa Jiteparypa:
OcHoBHAa

1. [IBa6’rok B. I. Omip marepianis : nigpyunuk / B. 1. I1IBa6’rok. — Kuis : 3nanns, 2016. — 400 c.

2. KopHninos O. A. Onip marepiainiB : miapy4nuk s By3iB / O. A. Kopninos. — 4-te Buzx., nepepo6. ta nomn. — K. :
OcHoBa, 2005. — 552 c.

3. TIucapenko I'. C. Omip marepianis : migpyunuk / I'. C. ITucapenko, O. JI. Ksitka, E. C. YMmancekuii ; 3a pen. I'. C.
ITucapenka. — 2-re BuI., mepepo0O. i qomos. — Kui : Buma mkomna, 2004. — 655 c.

4. Omip MaTepialiB : METOANYHI BKa3iBKH JIO MPAKTUIHUX 3aHATH 3 TUCITUIUIIHA JUTSI CTYJICHTIB IHKEHEPHO-TEXHITHUX
cnenianpHOCTeH (OP — Gakanasp) / ykian. O. B. Barpiit. Xmensaumpkuit : XHY, 2021. 101 c.

5. Koetyn B.B., [TaBnos B.C., [lopodeer O.A. Omip matepiamiB. Po3paxynkoBi poborn. HaBuanpauii mociOHUK. —
JIeBiB: Adimra, 2002. —280 c.

6. Omnip MaTepiaiiB : METOA. peK. 110 Jaboparop. poOiT s 3100yBauiB nepiioro (6akaiaBp.) piBHS BHILNOI OCBITH
cren. 131 «[Ipuknagna mexanika»; 132 «MarepianosnaBctBo»; 133 «["any3eBe mammnnoOynyBanss» / ykian. O. B. barpiii, O.
A. Nopodees, H. C. Mamosenps. — XmensHuupkuii : XHY, 2024. — 70 c.

JlonaTtkoBa

7. barpiii O. B. Omip MmarepianiB : TEKCTH JIEKI[IH IS CTYJIEHTIB MEXaHIYHMX CHELiaJbHOCTEH 3a HampsMaMmu
miarotoBku: 6.050502 «ImkenepHa wmexanikay; 6.050503 «MammuaoOynyBanss» / O. B. barpii, B. B. Kosryn. —
Xwmenpaunpkuii: XHY, 2012, - 179 c.

8. Omip marepiaiiB : METOIUYHI PEKOMEHIAIIT 10 CaMOCTIHHOT poboTH 3100yBaviB mepuioro (6aKaJaBpChLKOT0) PiBHS
BHIIO1 OCBITH iHKeHepHHX crierianbHocTedt / O. B. Barpiii, O. A. Jlopodees, H. C. Mamosens. Xmenpaunbkuit : XHY, 2024.
73 c.
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9. Omip marepiaiiB : KypHaJ 3BiTiB J1abopaTOpHHX poOIT 3 AuCIUILIiHK 3100yBaua Bumoi ocith / O. B. Barpiit,
O. A. lopodees, H. C. Mamosenp. XMenpHUIBKHH : XHY, 2025. 37 c.

10. KopoTkuii A0OBIgHMK 3 omopy MatepianiB: HaBuanbHHN MOCIOHMK IS CTYACHTIB 1H)KCHEPHHX CIICIAIbHOCTEH
BUIIIMX HAaBYAJIBHUX 3aKjaajiB. — XmeapHuIbKHMH: TYII, 2003. — 126 c.

14. IndopmaniiiHi pecypcn

1. Moaynehe cepenoswuie st Hapdanas. URL : https://msn.khmnu.edu.ua/course/view.php?id=3497
2. Enexrponna 6i6morexa XHY. URL: http:/library.khmnu.edu.ua/
3. Tucrurymiiianii penosurapiit XHY. URL : https://elar.khmnu.edu.ua/home
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OIITP MATEPIAJIIB

Tun TucHuIIiHI O060B’s13k0Ba

PiBens BUIIOT OCBiTH [epuumii (6axaraspcvrui)
MoBa BUKJIaJaHHA YkpaiHcbKa

CemecTp Tperiii — yeTBepTHiA
KinbkicTe npusnavyenux kpeautie EKTC 7,0

@opmu 3100yTTH OCBITH, ISl AKUX BHKJIAAAETHCS

. Ouna (neHHa), 3204YHA
JUCIUTLTIHA

PesynbraTtn HaBuanHHs. [licis BUBYECHHS NUCIUILIIHU CTYJIEHT MOBHHEH: JIOCKOHAJIO BOJIOJITH TpPOQeciiiHO
TEPMIHOJIOTIEI0 Ta OCHOBHUMH TIOHATTSMH OIIOPY MaTepianiB; BHUKOHYBAaTH pPO3PAaXyHKH HANIPOCTIIIHX
KOHCTPYKITiH Ha MIIHICTb, JKOPCTKICTH 1 CTIHKICTh; IPOBOAUTH JIAOOPATOPHI BUTIPOOYBAHHS 3pa3KiB MaTepiary st
BCTaHOBJICHHS HEOOXITHUX JJIs pO3PaxXyHKIB MEXaHIYHUX XapaKTEPUCTHUK MaTepialliB; CTBOPIOBATH PO3PAXYHKOBY
CXEMY; BUKOPHCTOBYBATH Pi3HI METOIN PO3B’I3aHHS IH)KCHEPHUX 3a/1a4.

3micT HaByaabHOi AucHUNUIiHM. OCHOBHI TOHATTSA 1 TIONOXKEHHS MEXaHIKA TBEpAOTro IedOpPMIBHOTO Tija.
l'eomerpuuni xapakTepucTuku mepepiziB Opyca. Ilpocti Buam aedopmanii OpyciB: po3TAr (CTHUCK), 3CYB, 3THH,
KpydeHH. ['imoTe3n MiHOCTi. 3arajibHUI BUMAI0K HABaHTAKEHHsI Opyca: KOCHH 3rMH, MTO3alEHTPOBHI CTHCK, CyMiCHA
Iist 3ruHy Ta KpydeHHS. CTIHKICTh piBHOBAarW €JIEMEHTIB MPYKHUX KOHCTPYKITH. EHepreTndHi METOMM BU3HAYCHHS
nepemimenb. CTaTHYHO HEBW3HAYYBaHI KOHCTPYKIi. Po3paxyHOK KOHCTPYKINH, IO pPyXarOTbCS 3 BiIOMHM
NPUCKOPEHHSM. Y 1apHe HaBaHTa)KeHHS. MexaHiuHi KoJuBaHHs. BToma i BUTpUBaIicTh MaTepiaiB.

Ilpepexeizumu: Buma matemaTtuka (O3I1.01).

Kopexkeizumu: nerani mamuma (OI1I1.09), cuctemu imkenepHoro anamizy (OINII.11), koHCTpyrOBaHHS OOJIaTHAHHS
arponepepobHux i xapuoBux BupoOHuUTB (OI1I1.14).

3anaHoBaHA HABYaJbHA MisUIbHICTH: MiHIManbHHUI OOCSIT HaBYAILHUX 3aHATh B OAHOMY kpeauti €KTC
HaBYAIBHOI JUCITUIUTIHN TSI Heputozo (0akalaBpChKOTO) PIBHSA BHINOI OCBITH 3a JEHHOIO (OPMOIO 3M00YTTS
ocBitTh ctaHOBUTH 10 ronun; 1uis 3a04Hoi popmu — 2—3 rogunu Ha 1 kpenut €KTC.

®opmu (MeToau) HaBYaHHA: [Ipoilec HaBYAHHS 3 JUCIMIUTIHU IPYHTYEThCS HAa BUKOPHUCTAHHI TPaIWIiHHUX Ta
CyYacHHX TEXHOJIOTiM Ta METOJiB HaBUAHHS, 30KpeMa: JICKIii (3 BUKOPUCTAHHIM METOJIB Bi3yali3arlii, MOsSCHEHHS,
MPOOJIEMHOT0 W IHTEPaKTUBHOTO HABYaHHS, 1H(OPMAIMHO-KOMYHIKAIIMHAX TEXHOJOTIHN); MpaKTHYHI 3aHITTS (3
BUKOPHUCTaHHSAM 1HCTPYKTYBaHHS, JEMOHCTPYBaHHsI, PO3B’S3yBaHHS THIIOBUX 1 MPUKIAIHHUX 3334, CUTYyalliiHUX
3aBaHb, CJIEMEHTIB TUCKYCIi TOIO); Ta00OpaTOpHi 3aHATTA (3 BUKOPUCTAHHSIM J1a00paTOPHOTO OOJIaHAHHS, aHAi3
MPOOJIEMHUX CHUTYAIlil, MOSCHEHHS, JUCKYCIs TOIO); CaMOCTiitHa poOoTa (OIpaIfOBaHHS TCOPETHUYHOTO MaTepiaiy,
MirOTOBKA J0 BHUKOHAHHS MPAaKTUYHUX Ta Jab0opaTOpHUX pOOIT, MOTOYHOTO Ta IiJICYMKOBOTO KOHTPOJIIO,
BUKOHAHHS 1HIUBIyalbHHUX 3aBJaHb), 3 BHKOPUCTAHHIM TEXHOJIOTIH JUCTAHI[IHHOTO HABYaHHSI.

@opMH OUiHIOBAHHS Pe3yJbTATIB HABYAHHS: OIIIHIOBAHHSI KOHTPOJIBHHMX POOIT; BUKOHAHHS 1HIMBIIYaTbHOTO
3aBJIaHHS; 3aXUCT JJA0OPATOPHHUX POOIT.

Buja ceMecTpoBOro KOHTPOJIIO: 3alIiK — 3 ceMecTp, icnut — 4 ceMecTp.

HaguaubHhi pecypeu:
. 1IBa6’rok B. I. Omip marepianis : nigpyunuk / B. 1. I1IBa6’tok. — Kuis : 3nanns, 2016. — 400 c.

2. Kopuinos O. A. Omnip marepianis : miapydruk st By3iB / O. A. KopHinos. — 4-te Bua., nepepod. ta gom. — K. :
OcnoBa, 2005. — 552 c.

3. Tucapenko I'. C. Omip matepiamis : mapyunuk / I'. C. ITucapenko, O. JI. Kgitka, E. C. YMancekwuii ; 3a pex. I'. C.
[Mucapenka. — 2-re Bu., nepepod. i qonos. — Kuis : Buia mkoia, 2004. — 655 c.

4. barpiii O. B. Omnip MarepiasiB : TEKCTH JEKIiH MJIA CTYISHTIB MEXaHIYHUX CIEIialbHOCTEH 3a HampsIMaMH
niaroroBku: 6.050502 «ImxenepHa MmexaHika»; 6.050503 «MamunoOynyBanuas» / O. B. barpiii, B. B. KoBryH. —
Xmenpaunpkuii: XHY, 2012. - 179 c.

5. Omip MaTepialiiB : METOAWYHI BKa31BKU IO MPAKTHYHHUX 3aHATH 3 AUCIUILTIHU JUIS CTYACHTIB IH)KCHEPHO-TCXHIYHUX
cnemianpHOCTel (OP — GakanaBp) / ykian. O. B. Barpiit. Xmensauekuit : XHY, 2021. 101 c.

6. Omip MaTepiaiiB : METOAMYHI peKoMeHauii 10 camocTiiiHoi poboTn 3100yBaviB nepmoro (6akanraBpChKOro) piBHA
BHIO{ OCBITH imkeHepHUX crerianbHocTel / O. B. Barpiit, O. A. Jlopodee, H. C. MamoBenb. XMeIbHUAIBKAN :
XHYVY,2024.73 c.

7. Omip MaTepiaiiB : 1abOpaTOPHHUIA NPAKTUKYM 3 JUCLUILTIHY JUIs 3700yBaviB nepuoro (6akajaBpChbKOro) piBHS BUIIO]
ocBith  cnemianbHocTe 131 «[IpukimagHa  MexaHikay; 132 «MarepianoznaBctBo»; 133 «[amy3eBe
MmamnHoOyyBanus» / O. B. barpiii, O. A. Jlopodees, H. C. Mamosens. Xmensuuupkuii : XHY, 2024. 68 c.

8. MoaynbHe cepenoBuiie 1ist HaB4aHHs. JocTyn 1o pecypey: https://msn.khmnu.edu.ua/course/view.php?id=3497

9. Enektponna 6i6mioreka XHY. doctyn mo pecypcey: http://library.khmnu.edu.ua/

Buxnanaui: xkaHz,. TexH. HayK, goi. barpiii O.B.



