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[adopmaris npo neperisix pododoi mporpamu (curadycy):

Hapuanpanii
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BHOCSITELCS
3MIHHU

Homep nogatky no
pobouoi mporpamu 3
OIIMCOM 3MiH

3MiHH PO3TIISIHYTO 1 CXBaJICHO

JlaTta Ta HOMEp pOoTO-
KOJIy 3aciJjaHHs Kaden-

pu

3aBigyBau kadenpu

I"apaHT OCBI-
THBOI IPO-
rpamMu




1. 3ATAJIBHA IH®OOPMAIIS ITPO OCBITHII KOMIIOHEHT

1. | Hazea OK Omnip marepianiB
2. | ®akynerer/Kadenpa ByniBenpHuil pakynpret/kadenpa OyaiBeTbHIX KOHCTPYKLIH
3. | Craryc OK O00B’s13K0BHI
4. | IIporpama/CriemiagbHICTD OcgiTHRO-TIpOdeciitHa mporpama «byTiBHAIITBO Ta IIUBIIbHA IHKEHE-
(mporpamu), CKIIa10BOIO Ppisi» MepIIIIoro piBHS BUIIOI OCBITH 3a crienianbHicTio 192 «byniBHU-
skux € OK mst (3anosnro- LITBO Ta IMBLIbHA IHKEHEPish» KBamidikallis: OakantaBp 3 OyaiBHHUIITBA.
embcs 0151 0008 ’s13xk06ux OK)
5. | OK moxe OyTu 3anpOTIOHO-
BaHUI AJIS (3aN06HIOEMbCA
ons suodiprosux OK)
6. | PiBenr HPK 6 piBeHb
7. | CemecTp Ta TPUBANICTh BHU- 3a04HE —5 cemecTp
BYCHHS
8. | Kinbkicte kpeautiB EKTC (180) 6 xpenuriB
9. | BaranbpHui 00CAT TOJMH Ta 1X KonTakTHa pob6oTa(3aHATTS) CamocriiiHa po6o-
PpO3noIin Ta
Jlekuiiini [MpakTuuni JlaboparopHi
/ceMiHapchKi
Henna | 3aou | Hen- | 3aou. | Jlen- | 3ao0u. | [enna 3aou.
- 2 Ha Ha - 178

10. | MoBa HaBYaHHS Ykpaincbka

11. | Buknagau/Koopauaatop npoecop Bepemraka Cepriit MuxaiinoBud
OCBITHBOTO KOMITOHEHTA

11.1 | KonrakTHa iHpopMarlis kabinet 325¢; T. +380990339093; vereshaka.sm@gmail.com

12. | 3arajgpHUI OIIUC OCBITHHOTO Orip MaTepiaiiB € CKIIATOBOIO TTOTOBKY iFbKeHepa Oy/iiBenbHIKa. (OCHOBHE 3a-

KOMIIOHCHTA BIIaHHS — HABYMTY CTY/ICHTIB CKITAJIATH PO3PAXYHKOBI CXEMH, POOUTH PO3PAXYHKH
Ha MIIHICTb, )KOPCTKICTh, CTIHKICTh JICTAVICH MAIIIMH Ta KOHCTPYKLIiH criopy. Bonn
TIOBWHHI 3HATH, sIK TII0paTH KOHCTPYKIIHHMIA MaTepialt, eKOHOMIYHO JIONIUTBHI pO3-
MipH ¥ TPaHWYHI HABAHTAKEHHST;, BMITH aHAIT3yBATH Pi3HI BApiaHT! 00 €KTIB po3pa-
XYHKY; CTBOPFOBATY TPOCTI MO JIOCT/DKYBAHHX 00 €KTIB, BpaXOBYHOUH HAKOITH-
YCHHI JIOCBIJT TA PE3Y/ITATH SKCTICPUMEHTATHHHX POOIT.

13. | Meta ocBiTHBOrO KOMIOHEH- | Merta muctmrmiing “Omnip Matepiarip’ MoJsrae B TOMY, 100 HABYMTH MalOy THEOro
Ta IFKeHepa MPaBIUTHEHO BHOUPATH KOHCTPYKIHHMI Matepiat, JopMH i po3MIpH JieTa-

JIel Ta KOHCTPYKIIIH, TpaHIYHI HABAHTKEHHSI, 3a0€3MeUnTH HaJliiiHy po0OTY Ma-
IIIWH, OOJIQHAHHSL, TOLLIO.

14. | llepenymosu Busuenns OK, | [t ycninmoro ocBoerns OK HeoOXimHO 3HaTH Ta BMITH BUKOPHCTOBYBATH OKpeMi
3B'SI30K 3 IHIIMMY OCBITHIMH | POV BUITIOI MATEMATHKH Ta TEPETHHYHOI MEXAHIKH: aHATITHYHA TeOMETpIs Ta
xoMmmonerTamu OIT OCHOBH JIIHIHAHOI a/reOpy, BEKTOpHA ayre0pa, aHATITHYIHA TeOMETPist Ha IUIOLIHHI,

AHATTITUYHA TEOMETPIs y TIPOCTOPI (OCHOBHI TIOJNIOYKEHHST), ETEMEHTH JIHIAHOT anre0-
pu,  yHKIi (OCHOBHI TIONOYKEHHsT), MdepeHIianbHe YrcTeHHsT (PYHKIT OTHi€l
3MIHHOI, CTaTVKa, BSI31 Ta 1X peaKilii, Kiackikarlisi Ciyl, METOI TIEPEpI3iB Ta METOI
BHPI3aHHS By3/TiB, MOMEHT CIIIH BITHOCHO TOUKH Ta OCL, TOJIOBHUI BEKTOP, TOJIOB-
HUIA MOMEHT, YMOBH PIBHOBArHl Pi3HUX CHCTEM, LIHTP Bard TuT Ta IUIOCKHX Tepepi-
3iB, KIHEMATHKa, [MHAMIKA, CHIIM 1HEPLIi, LUEHIP Mac, CTATHYHI MOMEHTH, OChO-
BI,TTOJISIPHI Ta BiILEHTPOBI MOMEHTH iHEpIIl.

15. | IomiThka akageMiqHOI 100- JloTprMaHHS aKaIeMIuHOI TOOPOYSCHOCTI TS 3M00YBadiB BUITIOL OCBITH Tie-

pouecHocTi

pendadae; camMoCTikHEe BUKOHAHHS HABYATTBHUX 3aBJIAHB, 3aB/IaHb IOTOYHOTO Ta ITijI-
CYMKOBOT'O KOHTPOJTIO Pe3yJIBTaTiB HABYAHHS, TIOCHIIAHHS Ha JDKepea iHpopmMartii y
a3l BUKOPUCTAHHSI 1/IeH, TBEPIDKEHb, BIIOMOCTEH; JIOTPUMAHHST HOPM 3aKOHOJIABCT-
Ba PO aBTOPCHKE NPABO; HAIAHHST JIOCTOBIPHOI IH(OPMALII IO pe3yJIETATH BIACHO!
HaBYATHHOI 800 HAYKOBOI [TISUTHHOCTI.

TopyrenrsiM akaieMivHOI 100poUecHocTi 1pu BubdeHHI OK BBOKAFOTHCS:
aKaJIeMIYHHI TUIariar, akaieMiuHe [axpaicTBO (CIMCYBAHHSL, 0OMaH, BUJIABAHHS




KMMOCh BUKOHAHO! PoOOTH 32 BIIACHY), BUKOPUCTAHHS €JICKTPOHHHUX MPHCTPOIB T
Yac IMiJICyMKOBOTO KOHTPOJTEO 3HAHE.

3a MOpyITICHHEsT aKaIIeMIMHOI TOOPOYECHOCTI 300yBadi OCBITH MOXKYTh OyTH
TIPUTSTHEH JI0 TAKOI aKATIEMIYHOI BITOBITATHHOCTI:

AKazieMiuHMH TD1ariar — omiHka «0, TTOBTOPHE BUKOHAHHS 3aBIIaHHS].

AKazIeMIYHE IaXpaiicTBO — aHyJFOBAHHS OTPUMAHHX OaltiB; TIOBTOPHE IPOXO-
JHKEHHSI OLIIHIOBAHHS1 TIOBTOPHE BUKOHAHHS HECAMOCTIHO BUKOHAHOI poOOTH;
BuKoprCcTaHHS €J1EKTPOHHMX TPHCTPOIB i Yac MiICyMKOBOIO KOHTPOIEO 3HAH —
BiZICTOPOHEHHS BT BAKOHAHHST POOOTH, OIMHKA <0, TIOBTOPHE TIPOXOIPKCHHS TTiJT-
CYMKOBOTO KOHTPOJTEO

16.

ITocunanHs Ha Kypc y CHC-
temi Moodle

https://cdn.snau.edu.ua/moodle/coursefview.php?id=564




2. PE3YJIbTATH HABUAHHS 3A OCBITHIM KOMIIOHEHTOM TA iX 3B'SI30K 3 IPOI'PAMHU-
MU PE3YJbTATAMUA HABUAHHSI

PesyabTaTn HaBuanHs 3a OK: | IlporpamHi pe3ynbTaTé HaBUaHHS, HA JOCATHEHHS | Sk owiHro-

[Ticist BUBYEHHST OCBITHBOTO KOM- | sikuX cripsimoBanuii OK (3a3HaunTul HOMep 3rimHO 3 | erbes IPH

MMOHEHTa CTYACHT OYiKyBaHO Oyze HyMepatlieio, HaBeaeHowo B OIT)*
BIOATEH. .. [TPH | ITIPH | I[TPH | IIPH | TIPH | TTPH | ITIPH;
1 2 3 6 8 9 0
JPH 1: 3HaTH TTOCITiTOBHICTH X X X KonTtponsHa
CKJIaJJaHHs paliOHAIBHUX PO3- pobora

PaxyKOBHUX CXEM €IIEMEHTIB Oy-
JiBENLHUX KOHCTPYKIIH.

JPH 2: nanatu TexHiko- X X X X Kontponsha
e€KOHOMIYHe OOTPYHTYBaHHS, pobora
BPaxOBYIOUHU 0COOJIMBOCTI
00’exTa Oy/1IBHUIITBA, BUKOPHC-
TaHHA NPOIPAMHHUX CUCTEM
KOMIT’ FOTEpHOTO IIPOEKTYBaHHS,
3 METOIO 3a0€e3IIeUyeHHsT Hail-
HOCTI Ta JIOBTOBIYHOCTI OKPEMHX
€JIEMEHTIB KOHCTPYKIIii.

JPH 3: po3paxoByBatu ei1eMeH- X X X X Po3paxynko-
TH KOHCTPYKIIN Ha MIIHICTb, Bi poboTu
CTINKICTh Ta HAMIWHICTG Bix mii
SIK CTAaTUYHUX, TaK 1 JUHAMIYHUAX

HaBaHTaXXEHb.
JPH 4: mpoBonuTu anami3 pe- X X X X X X X Po3paxynko-
3yJIBTATIB PO3PaXyHKY €ICMEH- Bi po0OTH

TiB KOHCTPYKIIi# 3 BUKOPUCTaH-
HSIM €JIEMEHTIB BapiaHTHOTO

MIPOEKTYBAHHS.
JAPH 5: npumensTs MaTemMaTuue- X X X Po3zpaxynxko-
ckuii kommuieke MathCAD min Bi poboTHn

4ac po3paxyHKiB eIeMEHTIB Oy-

JiBENIEHUX KOHCTPYKLIH.




3.3MICT OCBITHBOI'O KOMOIIOHEHTA (ITIPOT'PAMA HABYAJIBHOI JTUCIIUILJITHW)

Tema.
[lepenik muTanp, o0 OyAyTh PO3TISAHYTI B MEXKax Te-
MU

Posmonin B Mexkax 3arajJbHOro Oro-

JOKETY 4acy

AynuropHa poboTa
JIeHa/3a049Ha

Camocriiina
pobota

PexomenmoBana
nitepatypa’

JIx

I1.3/ ce-
MIH. 3

Beryn. 3HadeHHS Kypcy omopy marepiaiiB B 30inb-
IIeHH] eKcIuTyaTariiiHol HaJiiHOCTI, 3HM)KEHHI Me-
TAJIOMICTKOCTI Ta cO0IBapTOCTI HA OJUHUIIIO MTOTYKHO-
cTi. 3B'SI30K KypCy 3 3arajbHOOCBITHHMH, 3arajibHO-
IIKCHEpHUMH Ta CHEIiaIbHUMHU JHUCIUIUTIHAMA. Bu-
3HAUEHHS CTEPIKHS, TUIACTUHH, 0OonoHKH. KyToBi Ta
NiHiHI nepemimenHs. OCHOBHI TinmoTe3u nehopMo-
BaHoro Tima. Jledopmarii miHifHI Ta KyTOBi (3CYB).
3oBHIMHI cwim Ta ix kimacudikamig. Peakmii omop.
HaBanTaxxeHHst cratuuHe Ta AuHamiuHe. HaBanta-
JKEHHSI cTam Ta 3MiHHI y daci. [lpuanun CeH-Benana.
[Tpuanun He3anexxHOCTI Ail cwn. BHyTpimmHi cunmm Ta
Mmertoq mepepiziB. [loBHe, HOpManbHE Ta OTHYHE Ha-
npyxeHHst. [IoHATTS mpo HampykeHo-aedopMOBaHUI
ctad.BHyTpimHI crioBi GakTopu B MOMEPEYHUX TIEpe-
pizax crepkHs. Knacudikamiss TUIB HaBaHTaKECHHS
CTEP’KHsI 38 BHYTPIITHIMHU CHJIIOBUMH (pakTopamu.

-2

/-

-110

[1, crop. 8-14,
35-46], [2] - [6]

Tema 1. MexaHiuHi XapakTepUCTHKH MaTepiajiB
NPHU PO3TATaHHi, cTUcKaHHi. Po3paxyHku Ha Min-
HICTB i JKOPCTKIiCTh CTep:KHA NMPH PO3TATAHHI, CTH-
CKaHHI.

HanpyxeHHs y nmonepedyHux i HOXWIUX Iepepizax
cTepkHs. JIiHIHHUI HanpyKeHWH CTaH, MaKCHMAJbHI
JOTUYHI HANPY>KEHHS MPH JTiHIHHOMY HaNpyXEHOMY
cra"i. JledbopmoBaHmii cTaH TpwW poO3TATaHHI (CTH-
ckanni). Koeginient Ilyaccona. 3akon I'yka mnpu mi-
HIHOMY  HampyXeHoMy cTaHi. Moaynb Mpy»KHOCTI.
[epemireHHs momnepevHnx rmepepiziB. KopcTkicTs pu
po3rsranHi (ctuckanHi). [loTeHmiitHa eHepris nedop-
Marrii. [ToOymoBa emop MO3A0BXKHIX CHUJI, HOPMaJib-
HUX HaNpy>KeHb Ta OChOBUX TepeMileHb. [liarpama
posrsranHs. [liicHa miarpama postsranHs. Hegoc-
KOHAIICTh CTPYKTYpH KpHCTalliB. MeXaHi3M IIacTHy-
HOi gedopmarii.  Jucnokanis. [ToBTopHe HaBaHTa-
xkeHHsa.  Edexr baymmarepa. MexaniuHi BIIacTH-
BOCTI MarepialiB npu ctuckanHi. [Imactuuni i kpux-
Ki MaTepianu. BnnuB TemMnepaTypu Ta  IMIBUIKOCTI
HABAaHTAXKCHHS HAa MEXaHI4HI BJIACTUBOCTI MaTepiaib.
[loB3yuicte. TpuBama minHicte. I'panuns TpuBanoi
MIITHOCTI. KonrueHtpartist HanpyxeHb. Bruims
KOHIICHTpAIlii HalPYKeHb Ha MIITHICTh MPH yIAPHUAX Ta
MOBTOPHO 3MIHHHMX HaBaHTaXEHHsX. Po3paxyHKu 1O
JOMYCTUMHM HANpY>KeHHsIM 1 JOMYCTUMHUM HaBaHTa-
xeHusaMm.  Koeoimient 3amacy. TexHIKO-€KOHOMIYHI
¢baxTopu, AKi BIUIMBAIOTH Ha KOe(iLli€HT 3amacy.
Tunu 3agay npu po3paxyHkax Ha MinHicTe. [loHSTTS
Npo parioHa bHi KOHCTPYKIii. [IprHIMT piBHOMIITHO-
CTI IIpH TPOEKTYBaHHI  KOHCTPYKIi. BpaxyBauus

-114

[1, cTop. 82-
140], [2] - [6]

2 KOHKpeTHe JDKepelo i3 OCHOBHOI UM JOIaTKOBO PEKOMEHI0BAHOI JTiTepaTypu




BIacHoi Baru. Po3paxyHku Ha kopcTKicTh. CTaTU4HO
HEBH3HAUyBaHI cucTeMHd. [logaTKoBi 1 TemmepaTypHi
HaINpPY>KEHHSI.

Tema 2. Unctnii 3cyB. Kpy4yeHHsI IPSIMOT0 CTepK-
HSL.

Po3misiianHs 4MCTOrO 3CYBY HA MPHKIANi KPYYCHHS
TOHKOCTIHHUX TpPyOOK. 3aKOH MapHOCTI JAOTHYHHX
HampyxeHb. 3akoH ['yka mpu 3cyBi. Monyns 3cyBy,
3aJIeKHICTh MK TphOMa NPY>KHUMH cTaiuMu. [luroma
MOTeHIIIHA eHeprist aedopmarii mpu 3cyBi. MexaHigHi
BJIACTHBOCTI MaTepialliB MpU YUCTOMY 3CyBi. KpydeHHs
OPSMOTO CTEPXKHSI KPYTJIOTO TONEPEYHOro Mepepisy.
Hampyxenns B momepeuHoMy mepepisi. [lomspuuit
momeHT iHepuii. Kyt 3akpyuyBanns. XopcTkicts npu
kpydeHHi. [loreHmiiina eHepris aedopmariii Kpyrioro
CTep)KHS TpH KpydeHHi. Emopu KpyTHHX MOMEHTIB,
HaIpyXXeHb, KyTiB 3aKkpyuyBaHHs. CTaTUUYHO HEBU-
3HauyBaHi 3a7a4i npu KpydeHHi. KpydeHHs crepxk-
HSI HEKPYTJIOTO MOMIEPEYHOro Mepepisy.

-112

[1, crop. 193-
233], [2] - [6]

Tema 3. 'eoMeTpHUHi XapaKTepUCTHKU MoNepey-
HMX NepepisiB cTep:KHS.

Cratuuni MOMEHTH ITutomli. LIeHTp TsDKiHHS momeped-
HOTO Tiepepizy. MoMeHTH iHepii Tiockux ¢iryp. Pa-
niyc iHepuii. MoMmeHTH iHepuii NpU mNapaneabHOMY
MEPEeHOC Ta TMOBOPOTI KOOpAMHATHUX oceil. ['onoBHI
MOMEHTH iHepmii. |'eoMeTpryHi XapaKTepUCTHKH Pi3-
HUX TIepepisiB.

-114

[1, crop.15-33],
[2] - [6]

Tema 4. 3ruHaHHd npsMuX cTep:kHiB. OCHOBHI
rinore3u. Enopu nmonepeyHnx cuj Ta 3ruHAJbLHUX
MOMEHTIB.

30BHIIIHI CHUNHW, $SKI CHPUYUHSIOTH 3TUHAHHS.
Omnopu i omnopHi peakmii. Bu3HayeHHs BHYTpIlIHIX
CHJIOBUX (DaKTOPIB B MOIEPEYHHX Tepepizax OaJok mpu
3rUHaHHI (TIOTIepeYHa CHIla, 3TUHAIBHUA MOMEHT).
HdudepeHnianbHi 3a1€KHOCTI MK 3THHAJIBHUM MO-
MEHTOM, MOTMEPEYHOI0 CUIIOI0 Ta iHTEHCHBHICTIO PO3-
HOJIJICHOTO HaBaHTa)KeHHA. ENropu monepevyHux Cui
Ta 3rUHAJTBHUX MOMEHTIB.

-120

[1, cTop.44 -
53], [2] - [6]

Tema 5.  KopcerkicTs npu 3runanni. Hopmanbhi
HANIPYKeHHS] NPH 4YMCTOMY 3ruHaHHi. Popmyna
J.L./KypaBcbkoro. I'o10BHI Hanpy:KeHHs1 TP 3TU-
HaHHi. Po3paxyHku Ha MiIHiCTB.

[MousTTss mpo uucre 3ruHaHHs. OCHOBHI TilOTE3H.
3aJIe’KHICTh MK 3TMHAJIbHUM MOMEHTOM Ta KPHUBH3-
HOIO OCi 3irHyToi OankW TpH YHCTOMY 3THHAHHI.
XKopetkicte npu 3ruHanHi. HopmanbHi HanpykeHHS
OpU YUCTOMY 3rMHaHHI. [lOTWYHI Hampy:KeHHS HpHU
nonepeyHoMy 3ruHanHi (¢popmyna JKypascekoro /1.1.).
['onoBHI HampyXeHHS MPH 3THHAHHI. Po3paxyHKu Ha
MIIHICTh TpH 3rHHaHHI. PamioHanbHi mepepizu npu
sruHaHHi. [loteHuiliHa eHepris aedopmauii npu 3ru-
HaHHI.

-/18

[1, cTop.236-
261], [2]-[6]

Tema 6. MeTox MOYaTKOBUX MapaMeTpiB.
HdudepenuiansHe piBHAHHA 3ITHYTOI OCi PSIMOTO CTe-
pkHS. MeToa moYaTKoBUX MapaMeTpiB.

-116

[1, crop.265-
290], [2] - [6]

Tema 7. Teopia Hampy:keHoro i negopmMoBaHOro
CTaHy.
Hanpyxenns B Touni. BusHaueHHs HanpyXeHb Ha

[1, crop.152-
177], [2] - [6]




NoXuiii rionuHi. ['00BHI HanpyxeHHA. BuzHaueHHs
MOJIO)KEHHS ~ TOJIOBHMX  IDUIOMIANOK 1 3HAXODKCHHS
TOJIOBHUX HarpykeHb. Kpyr Mopa. 3aranpHa JiHiHHA
3aJIEKHICTh MIXK CKJIaJJOBUMH HAlpYKEHHS 1 CKIaa0-
BuMH nedopmarii ans i3orpormHoro Tima. O6'emHa
nedopwmaris. [Tutoma norenmiiina enepris. [lutoma
eHepris 3MiHM 00'eMy Ta MHUTOMAa €HEPris 3MiHU

bopmu.

Tema 8. Kpurepii BUHUKHEHHS MIACTHYHHUX JIe-
¢opmaniii. Teopisi pyiinyBanus.

ExBiBanenTHe HampyxeHHs. Teopis HalOLIbIIMX
JMOTUYHHX HampykeHb. EHepreTndHa Teopis MillHOCTI.
Kpurepiit Mopa a1 MatepiajiB 3 pi3HUMH TPaHUIIMI
TEKYy4OCTi IPY pO3TATaHHi 1 CTUCKaHHI. BukopucTanHs
(bopMyIT eKBIBAJICHTHOCTI IO PO3PaxyHKy  CTEp)KHIB
B 3araJlbHOMY BHIAJKy HaBaHTa)KCHHA. Bu3HaueHHs
KoeillieHTa 3amacy Mo rpaHulli TeKy4oCTi.

[1, crTop.180-
188], [2] — [6]

Tema 9. Koce 3runanns. Ilo3anenTpoBe po3Ts-
TaHHS i CTHCKAHHS CTEPIKHIB BEJIMKOI KOPCTKOCTI.
Koce srunanns. BuzHadueHHs HanpyKeHb, 3HAXO-
JOKSHHS TOJIOKCHHS I[EHTPaIbHOI OCi Ta HeOe3reu-
HHUX TOYOK B Iepepisi. BuzHauenns nporunis. [lo3are-
HTPOBE PO3TATAHHS 1 CTUCKAHHS CTEPXKHIB BEJIUKOI
JKOPCTKOCTI.

-116

[1, crop.324-
352], [2] - [6]

Tema 10. Enepreruuni teopemu. Cnocio Bepenia-
rina.

[orenmiitna eHepris Aedopmarii CTepKHS TPU TOBi-
TbHOMY HaBaHTaxeHHI. [IpunHiun Jlarpamka ans
npyxHux Tin. Teopema Jlarpanxka. Teopema Ka-
cruitiano. [arerpan Mopa. 3aci6 Bepemarina. Busna-
YEeHHs TeMIICpaTypHHX IepeMilleHb. Teopema mpo
B3a€EMHICTB POOIT 1 epeMilICHb.

-/18

[1, crop.353-
385], [2] - [6]

Tema 11. CraTM4HO HEBHM3HAYYBaHI CTep:KHEBI
cucremu. Merton cuil.

Haiimpocrimi  craTi4HO HEBU3HAYYBaHI CTEPXKHEBI
KOHCTpyKIii. Meton cun. KaHOHiI4HI piBHSHHS.
OcHoBHa cucrema. CHUMETpu4YHi 1 KOCOCHMMETPHYHI
cucTeMH. Bu3HaueHHS mepeMillieHb B CTATHYHO HEBH-
3HauyBaHid cuctemi. OCOOIUBOCTI PO3paxyHKY MPOC-
TOPOBUX paMHHX CHCTeM. PO3paxyHOK CTaTMYHO He-
BU3HAUYYBAaHUX OaJOoK. BUKOpHCTOBYBaHHS Mar-
pudHOi QopMH 3amuCcy pPO3PaXYHKOBUX 3ajex-
HOCTeH y 3B's13Ky 3 BUKOpHcTaHHsIM EOM.

[1, cTrop.386-
422], [2] - [6]

Tema 12. MinHicTb NPH MOBTOPHO-3MIHHUX Ha-
NpYKeHHAX.

CyuacHi ysBICHHS PO MIIHICTh MaTepialiB MpyU Ha-
NPYXCHHSIX, IMKIIYHO 3MIHHHX Y Yaci. MexaHi3m pyii-
HYBaHHA BiJ BTOMH. [ paHuis BUTpuBaiocTi (BTomiie-
HOCTi). BriMB Ha BUTPUBANICTH CTaHy IOBEPXHI,
HakJena Ta HAaBKOJIMIIHBOIO cepenosuiia. KoHLEHT-
patlisi Hanpy>KeHb. XapaKTepPUCTUKU LIMKIIB 3MiHHHUX
HalpyXeHb. JliarpaMu TIpaHUYHUX HAIPYKEHb
IpY aCUMETPUYHUX LUKIaX. Po3paxyHKy Ha MIIHICTh
Opu JIiHIKHOMY HampyXeHOMYy CTaHi Ta MpU Kpy-
YeHH1 IJs1 HecuMeTpuuHuX nukiiB. Koedimient
3amacy MIIHOCTI TpPH 3MIHHHX HalpyKEHHSX.
BB KOHCTPYKTHBHO-TEXHOJIOTIUYHHX (PAKTOpIB Ha
TPaHUII0 BUTPUBAJIOCTI.

[1, cTop.562-
589], [2]- [6]




Tema 13. /IluHamMivyHi HABAHTAKeHHSI.

VYnaapHe HaBaHTaXCHHS CHCTEMH 3 OJHIEIO 1 JBOMA
CTYyNEeHAMH cBoOoOmM. EHepretTuunuii cmocid po-
3paxyHKy. [IOHATTS PO XBUIILOBI MPOIIECH.

[1, cTop.590-
612], [2] - [6]

Tema 14. CTiliKicTh CTHCHYTHX CTEPIKHIB.

Criika Ta HecTilika npykHa piBHOBara. Kpurnune Ha-
BaHTaxeHHs. Dopmyna Einepa Ui BUSHAYEHHS KpU-
TUYHOI CHJIM CTHUCHYTOTO CTep)KHs. BIUMB ymoB 3a-
KPITJICHHS KiHIIIB CTEp)KHS Ha 3HAYCHHS KPUTHIHOL
ci. YMOBHW 3acTocyBaHHS (opmynu Efinmepa.
[MoHATTS TpO BTpaATy CTIMKOCTI MPHW HAINIPY>KEHHSX, IO
MEPEBUIIYIOTh TPAHUIIO TpormopuifHocTi. Dopmyra
Scunrcekoro @.C. Po3paxyHOK Ha CTIHKICTB 3a [IO-
MOMOTOI0 KOCS(II[IEHTIB 3MEHIIICHHS OCHOBHOTO JIOITY-
CTHMOTO HaNpy>KEHHSI.

[1, ctop.491-
514], [2] - [6]

Tema 15. OcHoBH Teopii TOHKHUX 000J0HOK.
besmoMeHTHA TeEOpis OCECHMETPUIHUX TOHKOCTIH-
HUX 000J10HOK. [luniapuyna, chepuiHa, KOHIYHA 000-
JIOHKH, SIKI 3HAXOAATHCS I i€I0 CTAJoro Ta Tiapoc-
TaTHYHOTO THUCKY. MOMEHTHA Teopis HaIiBHECKiHYCH-
HUX TOHKOCTIHHMX NWIIHAPHYHUX OOOJIOHOK TIpU
OocecHMETpUYHOMY HaBaHTaxkeHHi. KpaiioBa 3aaya.

[1, crop.459-
4771, [2] - [6]

Tema 16. Po3paxyHkH HA MiIIHICTh TOBCTOCTIHHHMX
HWJIHAPIB.

BusHaueHHs HanpyXeHb 1 pajiaJbHUAX MEpEMIlllcHb B
TOBCTOCTIHHUX IWIIHAPAX, SKi 3a3HAIOTH Tii BHYT-
PIITHBOTO 1 30BHINIHBOTO THCKiIB. Po3rmsm oxpe-
MHX BHIAJKIB HaBaHTaXyBaHHS IHJIIHApPA THC-
koM. HampyxkeHHs, SKi BHUHUKAIOTH TPH HacaJKeHi
OJTHOTO LMJIIHZIPA HA iHIIHNH 3 HATSATOM.

[1, crop.436-
451], [2] - [6]

Tema 17. KoHTakTHi HANIPYKeHHS.

OcHoBHi noHATTS. DopMynH Uil BU3HAUYEHHS KOHTa-
KTHUX HanpykeHb. Po3paxyHKku Ha MIIHICTh MaTepia-
Jy Y 30Hi KOHTAKTY.

[1, crop.613-
617], [2] - [6]

Bceboro y ocinnbomy cemecTpi

-1178




4. METOIN BUKJIAJAHHSA TA HABYAHHSA

JPH Metonu Bukjgananis (po- | Kinekicte | Mertoan HaBuannsa | KigbkicTh
0ota, mo Oyze mpoBecHa rOJHH (sIKi BUJIM HABYAJIb- TOJIUH
BUKJIAJaueM MiJI 4ac ayJiu- HOI AISUTBHOCTI Mae
TOPHHX 3aHATh, KOHCYJIbTa- BUKOHATH CTYJICHT
1ii1) CaMOCTIHHO)

JAPH 1. 3natu ocHOBHI | JleTyKTHBHI MeTOAN — 14/4 Pobora 3 migpyunu- | 8/20

MOJIOKEHHSI  PO3PaxyHKy | MOB’s3aHi 13 popMyIioBaH- KaMH, METOAUYHUMHU

€JIeMEeHTIB OyAiBeNbHUX- | HAM 3arajbHHX IOJO0XKEHb, BKa31BKaMH, JIOBIJI-

KOHCTPYKIIiii. (dhopmy, 3aKOHIB Ta iX 3a- HUKaMH, TIOCiOHUKa-
CTOCYBaHHSM /10 KOHKPET- MU, MaTepiaJamu
HHX 3a7a49, TEMOHCTPAITis Mepexi [HrepHer,
MaTepiay 3a JOMOMOTOI0 BUKOHAHHS 1H/IUBI-
MYJIbTUMEAIMHUX TEXHOJO- IyalbHUX PO3paxy-

Tifi. HKOBHX POOIT
IIpakTu4Hi MmeToaAM- PO3-

PaxyHKH 32 1HIUBILyaTbHUM

BapiaHTOM

Buxopucranns miatdop-

mu MOODLE, ZOOM mix

Yac 3MilaHoi popmu Ha-

BYAHHSI.

JIPH 2. 3pgaten ckinamatu | [losicHIOBaJILHO- 30/- Bukopucranus omo- | 34/62

PO3paxyHKOBI CXEMH CTe- | penpoayKTHBHI MeTOIM: PHHX KYpCiB JIEKILIH,

PKHEBUX KOHCTPYKUil 3a | Jlekmii-Bizyamizaii, iHTepa- METOAMYHHX BKa3i-

TPaHUYHMMHU CTaHAMU: 3a | KTHUBHI JIEKIIii, IEMOHCTpa- BOK, po0oTa 3 mipy-

HECYYOI0 3/IaTHICTIO Ta 3a | Lis Marepianxy 3a JOMOMO- YHAKaMU Ta 1Moci0-

NPUAATHICTIO 0 HOPMa- | TOI0 MYJIbTUMENIHHUX TEX- HUKaM.

JBHOI eKCIDTyaTarii. HOJIOT'1H, BukonauHs iHOIUBI-
IIpakTH4Hi MeTOAM- PO3- JyalIbHUX PO3paxy-
paxyHKH 32 1HIUBITyaTbHUM HKOBHX pOOiT, Tiepe-
BapiaHTOM. TJISA]] BiZICOPOJIMKIB B
Buxopucranns miargop- Mepexi [HTepHer.
mu MOODLE, ZOOM,

GOOGLE CLASS,
GOOGLE MEET iz yac
3Mimanoi GopMH HaBUYAHHSL

JAPH 3. 3naren pospaxo- | IlosicHIOBaJLHO- 12/- Pob6ora 3 migpyunun- | 18/30

BYBaTH Ta KOHCTPYIOBaTH peﬂpOIIYKTI/IBHi METOAM: KaMH, MCTOANYHUMH

OKpEMi eNeMeHTH Oy J'IeKuu.—Bl3ya.J113au11, iHTepa- BKA3{BKAMH, J10Bi]I-

. KTHBHI JIEKIIi1, JEeMOHCTpa- HUKaMH, TTOCiOHUKa-

BeJIb Ta cCHOpyd: depmu, | . ) .

IIist MaTepiany 3a JOMoMO- MU, MaTepiagamu

Gamku, Tomo. TOI0 MYJIETUMENIHHUX TEX- Mepexi BukoHaHHs
HOJIOT1H. IHJIMBITyaTbHAX
I[pakTuyHi MeTOIU- PO3- MPaKTUIHO-

PaxyHKH 3a 1HIUBITyaTbHUM PO3paxyHKOBHUX PO-
BapiaHTOM. 0iT, meperus Bigeo-
Bukopucranns miargop- POJIMKIB B MEpExi
mu MOODLE, ZOOM, IaTepHer.
GOOGLE CLASS,
GOOGLE MEET iz gac
3Mintanoi GopMu HaBYAHHSL.
JAPH 4. 3naten mpoekty- | [losicHIOBajibLHO- 26/- Bukopucranus omo- | 22/48

BaTH, KOHCTPYIOBAaTH Ta
pO3paxoByBaTH CTATHYHO
HEBHU3HAYIOBAHI CTEpIKHE-
Bi CUCTEMH.

PenpoayKTHUBHI MeTOIM:
Jlekuii-i3yanizaiiii, iHTepa-
KTHBHI JICKIIi1, IEMOHCTpa-
1Iis MaTepiany 3a JOIOMO-
TOI0 MYJBTUMEIIHHUX TEX-

PHHX KYpCiB JIEKILIH,
METOAUYHUX BKa3i-
BOK, po0OoTa 3 miapy-
YHHKAMU Ta MOC10-
HHUKaM.




HOJIOT1H,

Ipaxmuyni memoou- po3pa-
XYHKH 32 1HIUBITyaIbHIM
BapiaHTOM.

Buxopucranns miargop-
mu MOODLE, ZOOM,
GOOGLE CLASS,
GOOGLE MEET mig gac
3Mimmanoi GopMu HaBIAHHSL.

BuxonaHHs 1HIUBI-
IyaJbHUX PO3paxy-
HKOBHX POOIT, Iepe-
TJISIT BiZICOPOJIMKIB B
Mepexi [HTepHer.

JIPH 5.

3mareH

MIPOEKTYBAaTH,

KOHCTPYIOBaTH Ta po3pa-
XOBYBaTH TOHKOCTIHHI Ta
TOBCTCTIHHI OOOJOHKH.

IosicHIOBaJIbHO-
PenpoayKTHBHI METOIHU:
Jlexmii-Bizyaizamii, iHTepa-
KTHBHI JICKITii, JEMOHCTpa-
1is MaTepianty 3a JOIOMO-
TOI0 MYJIbTUMEIHHUX TeX-
HOJIOT'1H,

IIpakTH4Hi MeTOAN- PO3-
PaxyHKH 32 1HIUBILyaTbHUM
BapiaHTOM.

Buxopucranns miargop-
mu MOODLE, ZOOM,

8/-

Bukopucranus ormo- | 8/16
PHHX KYpCiB JIEKLIH,
METOJIWYHHX BKa3i-
BOK, po0oTa 3 miapy-
YHUKAMU Ta M0Ci0-
HUKaM, TIepersi
BiJICOPOITUKIB B Me-
pexi [aTepHer.
BuxonaHHs 1HIUBI-
JyaTbHUX TPAKTHY-
HO-PO3PaxyHKOBHX
pooir,

GOOGLE CLASS,
GOOGLE MEET iz yac

3Minanoi GopMu HaBYAHHSL.

5. OMIHKOBAHHSI 3A OCBITHIM KOMIIOHEHTOM
5.1. liarHocTHYHe OLIHIOBAHHS (323HAYAETHCS 32 MOTPEOH)

5.2. CymaTuBHe OL[iIHIOBAHHS

5.2.1. Jns ouiHIOBaHHS 04iKyBaHUX pe3yJIbTATiB HABUYAHHSI MepeadadeHo
No MeToau CyMaTHBHOTO OI[iHIOBAaHHS bamu / Bara y 3aranbHiit Jarta cknagaHHs
OLIHII
3 cemectp

Pospaxynkopa pobora Nel 10 6amis/ 10% 2 THXKJICHb
PoszpaxynkoBa podota Ne2 10 6anis/ 10% 4 TWXIeHb
TecToBi 3aBIaHHA 10 6anis/ 10% 6 TWXIECHD
Po3paxynkopa po6ora Ne3 10 6amis/ 10% 8 T IeHb
Po3paxynkopa po6ora Ned 10 6amis/ 10% 10 TwxaeHb
KonTtpoinbHa podoTa Nel 10 6anis/ 10% 12 TrKICHb
Pospaxynkopa po6ora Ne5 10 6anis/ 10% 14 TwxneHb

Icnint 30 Gaiis/ 30% ITo 3aBepmenHi OK
5.2.2. Kpurepii oniHioBaHHS
KoMmoHenT He3zagoBinnLHoO 3a10BiILHO Hoope Bi)IMiHH04
KontponbsHa pobo- | <2 GaniB 3-5 bana 6-9 baa 10 GamiB
Ta Bumoeu wooo | Binbwicms sumoe Buxonano yci Bukonano yci eumocu

3060QHHA He

6UKOHAHO.

BUKOHAHO, alle OKpe-
Mi cKadosi giocymmi
abo HedoCmamuvo
PO3KpUmu.

BUMO2U 3A80AHHL.

3A80aHHS, NPOOEMO-
HCMPOBAHO 80YMIU-
8iCMb, 3aNPONOHOEA-
HO lIACHE SUPIUEH-




HAL.

PospaxyHnkoBa po- | <2 0aniB 3-5 Gana 6-9 Oana 10 GamniB
bora Bumoeu wooo | Binvuwiicms sumoe Bukonatno yci Buxonano yci eumoeu
3060aHHA HE e OKpeMi CKIadosi BUMO2U 360AHHSL. | 3q60anHs, NPOOEMO-
BUKOHAHO. 0 HEOOCMAMHbBO HCMPOBAHO 8OYMIIU-
8iCcmb, 3aNpPONOHO8a-
HO 811acHe 8UupilieH-
HSL.
Ierut <9 GariB 9-20 6ana 20-29 6ana 30 6aiB
Bumoeu wooo | Binbwicme eumoe Bukonano yci Buxonano yci eumoeu

3060aHHS He
BUKOHAHO.

BUKOHAHO, ajle OKpe-
Mi cKnaoosi 8iocymHi
abo HedoCmamHubo
PO3KpUmu.

BUMO2U 3A60AHHSL.

3A680aHHS, NPOOEMO-
HCMPOBAHO 80V MU~
8iCcmb, 3aNPONOHO8A-
HO 81acHe upiluen-

HAL.

5.3. ®opMaTHBHE ONiIHIOBAHHSI:
Jiist oLiHIOBaHHS TIOTOYHOTO TPOTPECY Y HaBUAHHI Ta PO3YMiHHs HAINpsIMiB MOAAJBIIOTO YAOCKOHAJICHHS

nepeadadeHo
No | EaemenTu ¢gopMaTUBHOIO OLiHIOBAHHS | Hdara
3 cemecTp
1. | [lucpkmMoOBe ONUTYBaHHS Micisi BUBYEHHS TeM 1-2 2 TIKACHBb
2. | IluckmMoBe onMTYBaHHS MICJIs BUBUCHHS TeMU 3 -5 | 4 THKICHb
3. | [luckmoBe onuTyBaHHS ITicIs BUBUYCHHS TeM 6 6 THXKIEHD
4. | [luceMoBe onuTyBaHHS Micisl BUBYEHHS TeM 7-10 8 TwxneHs
5. | [lucpmoBe onMTyBaHHA Micisl BUBUEHHS TeM 11-16 14 twxneus

IlincymkoBe ceMecTpoBe OI[iHIOBAHHS HABYAJIBHOI POOOTH CTYIEHTA : OIIHIOBAHHS BIATOBITHO IO OTPUMaHUX
3a CEMECTp PEHTHUHTOBUX OAJIIB 3IHCHIOETHCS 3a TAKOIO MIKAJIOK0;

IIIkamna omi- . PeliTuHroBa 0aJib-
HanionanbHa mkaJa .
HIOBAHHSHA P — HA 1IKAJIa OLiHI0- BusHayeHHs
ECTS BAaHHA
.. BigMiHHE BUKOHAHHS JIULIE 3
A 5 (BimMiHHO) 90 <R <100 a .
HE3HAYHOIO KIJIBKICTIO IIOMHUJIO
Buie cepenaporo piBHA 3 Ki-
B 82 <R <89 He cepen P
JIBKOMAa ITIOMUJIKAMH
4,0 (mobpe) B 3aransHOMY npaBUIBHA PO-
C 74<R <81 00Ta 3 IIEBHOIO KIJIBKICTIO II0-
MHJIOK
Hernorauo, ane 31 3Ha4HOIO
D 64<R<73 .. > .
KIJIBKICTIO HEIOJIIKIB
3,0 (ocraTHro) BuKOHaHHS 3a10BOJILHSE Mi
E 60 <R<63 ) JHA 380D
HiMalbHI KpUTEPIi
Mo3k11Be MOBTOPHE CKIagaH-
FX 35<R<59 o P A
2,0 (nesanosineHo) HeoOxigHuii HOBTOPHUI KypC
F R<34 ) PHI Kyp
3 HABYAJILHOI JUCLHUILUTIHA




6. HABUAJIBHI PECYPCH (JIITEPATYPA)

6.1. OcHOBHI q:KeEpesia

6.1.1. IlinpyYHuKH MOCIOHUK
1. Iucapenko I'.C. Ta in. Onip marepianis: [Tinpyunux / I'.C.ITucapenko, O.J1.Ksitka, E.C.YMaHchkuii; 3a pex.
I'.C.ITucapenka. — K. Buma mkona, 1993. — 655c. ( Ta iH. BujaHHs)

2.. Bepemaka C. M. Onip marepianiB: HaB4anbHUi mociOHuK y 2-x yactuHax/ C. M. Bepemiaka, /I O. Xuruniii. —
Cymu : CyMchKHii gepkaBHU yHiBepcuTeT, 2016. — 160 c.

6.1.2. MeToauuHe 3a0e3ne4eHHs
1. MetoauyHi BKa3iBKU Ta KOHTPOJIBHI 3aBAaHHs 3 Kypcy "Ormip MatepiaiiB" 1uis cTyAEHTIB yciX popM HaB4aHHS, 1
yactuna, Cymu, CHAY, 2021 p.
2. MetonnuHi BKa3iBKH Ta KOHTPOJIbHI 3aBAaHHsI 3 Kypey "Onip MaTepianiB” A1 CTYIEHTIiB ycix GopM HaBuaHHS, 2
yactuna, Cymu, CHAY, 2021 p.



Penensist Ha poGody nporpamy (cunadyc)

IMapameTtp, 3a SIKUM OI[iHIOETHLCSI po0oua mporpama (cuia- | Tak Hi KomenTap
0yc) OCBITHBOT'0 KOMIIOHEHTA TAPaHTOM a00 YJICHOM Ipoe-
KTHOI rpynu

PesynpraTtn HaBuaHHS 3a OcBiTHIM KommoHeHTOM ([IPH) Bin- +
noBimaroTe HPK

Pesynbraru HaB4aHHs 3a OcBiTHIM KoMmrioHeHTOM (JIPH) Bin- +
noBiaroTh nepenoauennm [IPH (st 0608’ s13k0BHX OK)
PesynbTaTy HaBYaHHS 32 OCBITHIM KOMITOHEHTOM JIAFOTh MOXK- +

JUBICTh BUMIPSTH Ta OIIHUTH PIBEHB iX JOCATHEHHS

HiieH NPOEKTHOI rpynu

(111h) (nocaoa, I11b) (nionuc)
I[Mapamertp, 3a AxkUM OoLiHIOETHCA poOoya mporpama (cmiaa- | Tak | Hi Komenrap
0yc) OCBITHHLOT0 KOMIIOHEHTA BUKJIaJa4eM BiImoBigHoi
Kadeapu

3aranpHa iH(pOpMaLlisi IPO OCBITHIM KOMIIOHEHT € IOCTaTHHOIO +

Pesynpratn HaB4aHHs 3a ocBiTHIM KoMnoneHToM (JIPH) Bin- +

nosixarote HPK

Pesynpratn HaB4aHHS 3a ocBiTHIM KommoHeHTOM ([[PH) nma- | +

I0Th MOXKJIMBICTh BUMIPSITH Ta OLIHUTHU PiBEHb iX JOCATHEHHS

Pesynbratu HaBuanus ([PH) ctocyroThcsi koMmmeTeHTHOCTEH | +
CTYICHTIB, a HE 3MICTy AUCIUILTIHA (MICTSTh 3HAHHS, YMiHHSA,
HAaBUYKH, a HE TEMH HaBYAIBHOI IPOTrPaMH JUCIIUATUIIHH)

3mict OK chopMoBaHO BiAMOBIMHO A0 CTPYKTYPHO-JIOTIUHOI | +
CXeMH

HaBuanpHa akTHBHICTH (METOOM BHKJIAJaHHS Ta HaBYaHHA) | +
Jla€ 3MOTy CTyIEHTaM AOCSITH OYiKyBaHMX PE3yJIbTaTiB Ha-
BuaHHs (APH)

OcBiTHI KOMIIOHEHT Tmependavyae HaBYaHHS dYepe3 Aociui- |+
JOKEHHS, 10 € AOUUIBHUM Ta JOCTATHIM JJISl BiIMOBIAHOTO Pi-
BHS BHUIIOI OCBITH

Crparerist OI[iHIOBAaHHS B MEKaX OCBITHHOTO KOMIIOHEHTA BiI- +
noBiJae nomituil YHiBepcurery/hakyipTeTy

[lepenbaueni MeToa¥M OIIHIOBAHHS JO3BOJSIOTH OLIHUTH CTY- +
MiHb JIOCSATHEHHS Pe3yJbTAaTiB HaBYaHHS 332 OCBITHIM KOMIIO-
HEHTOM

HaBaHTa)keHHSI CTYJEHTIB € aleKBaTHUM OOCATY OCBITHBOTO +
KOMIIOHEHTA

PexoMeHnioBaH1 HaBYAIbHI PECYPCH € JOCTATHIMH JUIS JTOCST- +
HeHHs pe3ynbTariB HaBuaHHs (JJPH)

Jliteparypa € akTyapHOIO +
[lepenik HaBYAFHUX PECYPCiB MICTUTH HEOOX1THI JJIS TOCHT- +

Henns JIPH nporpamui npogykTtu

PenenzenT (Buxiagay xadeapm)

(111h) (nocaoa, I11F) (nionuc)



