u HauioHanbHUI TEXHIYHUH YHIBEpCUTET YKPaiHM
«KUIBCbKUMN NOMTEXHIYHUA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOTO»

Em6nema
Kadepgpu

(3a HasBHOCTI)

HasBa Kadepgpu, wo
3abe3neuye BUKNAAaAHHA

HA3BA KYPCY

KoHCcTpyIOBaHHSA i PO3PAXVHOK HECYUHX eJIEMEHTIB KOHCTDVKHiﬁ

PiseHb BULLOI OCBiTH
Fanysb 3HaHb
CneuianbHicTb

OcBiTHA Nporpama
Cratyc gucumnnidm
®dopma HaBYaHHA

Pik nigrotoBku, cemectp
O6car aucumunniim

CemecTpoBuii KOHTpONb/
KOHTPOJIbHI 3axo4am

Po3knap 3aHATb

Po6oua nporpama HaBYanbHOI gucumnaiim (Cunabyc)

PeKBi3auTK HaBYaZIbHOI AUCLUNAIHN

Nepwulii (6akanaepcoKuii)

13 MexaHiyHa iHxceHepisa

133 lany3ese mawuHobyO0y8aHHA

OHTIl lany3zese mawuHobyOys8aHHA

Bubipkosa
o0YHa(OeHHa)/o4YHa(seyvipHA)/3a04Ha/OucmaHyitiHa/3miwaHa
4 Kypc, secHAHUl cemecmp

4 (120)

3anik

https://rozklad.kpi.ua/

https://ecampus.kpi.ua/
6 200UH HO MUMXO€eHb (2 200UHU neKYiliHUX, 4 200UHU MPAKMUYHUX
30HAMS)

MoBa BUKNagaHHA YKpaiHcbKa

JlekTop: K.m.H, 0oy. AHOpees I. A. che@kpi.ua
MpakTnuHi / CemiHapcbki: K.m.H, cm. 8. lycaposa O. B. che@kpi.ua

IHdopmauia npo
KepiBHUKa Kypcy /
BMKNAAadiB

Po3amiweHHA Kypcy https://ecampus.kpi.ua/, http://ci.kpi.ua

Mporpama HaB4YaNAbHOI AUCLUNAIHK
1. Onwuc HaBYanbHOI AUCUUNAIHK, i MeTa, NpeaMeT BUBYAHHA Ta pe3y/bTaTU HaBYaHHA

Onuc Has4anbHOT ducyunninu.

B Kypci po3rnAgatoTbCA OCHOBM KOHCTPYHOBAHHA ONOP Ta CTPOMOBMX MPUCTPOIB, iIX 3aCTOCYBAHHS,
TEOPETUYHI BiJOMOCTI OCHOB iHXEHEPHUX PO3pPaxyHKiB, CyyacCHi CTaHAAPTHI po3paxyHKoBi dopmynu,
HOPMATUBHI METOAMKM PO3PAXYHKY.

OucumnnniHa «KOHCTpYOBaHHA | pO3PaxyHOK HECYYMX e/IEMEHTIB KOHCTPYKLiN» po3rnagae BUMOru Ao
KOHCTPYOBaHHA i po3paxyHKy 06/1aaHAaHHA Ta OKPEMUX €IEMEHTIB, X 3aCTOCYBaHHA.

lpedmem Has4anAbHOI ducyunaaiHu.

Ouncumnnnida "KoHcTpytoBaHHA i pO3paxyHOK HECy4yuMx eleMeHTIB KOHCTPYKLIN" BUKNAZAETbCA AK
daxiBuip y
pecypco3beperkeHHs, eKonorii Ta Komn'toTEPHO-IHTErPOBAHMX TEXHONOTIA.

BUOIPKOBMN  KOMMOHEHT MiAroTOBKM  KBasidikoBaHMX ranysi  mawuHoOOyAyBaHHSA,

OBO/IOAHHA MeToAaMM KOHCTPYHOBAHHA i po3paxyHKy nepeabayae He MpPOCTO 3aCBOEHHA MEBHUX
npaBwuJ/, a CaMe PO3BUTOK CBOEPIAHONO CTUIHO MUC/IEHHSA, OPIEHTOBAHOINO HA CTBOPEHHA CYy4aCHOT TEXHIKM
B ranysi ximiyHoro i HapTonepepobHOro MmawnHObyayBaHHA

MeTa HaBYaNbHOI AUCLUNAIHMN.
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MeTo BUBYEHHSA JAHOT AUCLUNAIHWM € DOPMYBAHHA Y CTYAEHTIB KOMMNEKCY 3HaHb, YMiHb, HABUYOK,
HeobXiaHMX ANA KBanipiKOBAaHOrO KOHCTPYHOBAHHA i BUKOHAHHA PO3PaxyHKiB TMMNOBOro YCTaTKyBaHHA
XiMi4HOT NnpomuncnosocTi. BignosiaHo A0 meTn nigrotoBka 6akanaspis BMMarae opmyBaHHA HACTYMHUX
3JaTHOCTeN:

® BUKOPMCTAHHA Ta 3aCTOCOBYBaHHA B NPOGdECiMHIN AiANbHOCTI HOPMATUBHUX METOLIB PO3PAXYHKY
HECY4YMX eNIeMEeHTIB KOHCTPYKL,iM NocyaMH Ta anapaTiB XiMiYHUX BUPOOHULTB,

® BUKOPUCTAaHHA KOMN'LOTEPU3OBAHMX METOAIB MPOEKTYBAHHA | KOHCTPYHOBAHHA TUMOBOro
obnafiHaHHA,

© BOJIOAHHA METOAMKOO BU3HAYEHHA HAaBAHTAXEHb, AKi BUHWMKAOTb NPU MOHTaXi, BUNPOOYBaHHAX
i B poboumnx ymosax,

® 0eprKaHHA iHGOpMaLT OO0 NOTOYHOrO CTaHy efleMeHTiB 061agHaHHA NpY eKcnayaTauii,

® YJOCKOHA/IeHHA 06134 HaHHA XiMIYHMX BUPOOHMLTB,

® BUKOPUCTAaHHA METOAMKM PO3PAXyHKY Hanpy)XeHb i gepopmaliid, AKi BUHMKaOTb Npu poboTi
TMNOBOro ob6nagHaHHA.

2.2. OCHOBHi 3aBAaHHA KPEANTHOIO MOAYAA.

3rigHo 3 BMMOramm OCBITHbO-MPOGECIMHOI Nporpamu CTyAEHTU MNiCNs 3aCBOEHHA HaBYasbHOI
ANCLUMNAIHM MAtOTb NPOAEMOHCTPYBATMU TaKi pe3ynbTaT HaBYAHHA:
3HaHHA:

® OCHOBHIi KOHCTPYKLLiT HECYYMX ENEMEHTIB KOHCTPYKL,i MallMH Ta anapaTiB Ta BUMOT 0 HUX;

® MaTepianun, AKi 3aCTOCOBYIOTbCS B XiMiYHOMY MalIMHOOYAyBaHHI i iX BNacTUBOCTI;

® PO3pPaxyHKOBI NnapameTpu i NnpaBuna ix BU3HAYEHHS;

® YMOBM MiLLHOCTI, }KOPCTKOCTI, CTIMKOCTI HECYYMX ENEMEHTIB KOHCTPYKLiN;

® pO3paxyHKOBi Moaeni 060/10HOK, NAACTUH, CTEPXKHIB;

® BU3HAYEHHSA HANPY)KeHb, aHai3y HANPYXEHOro CTaHy, AO0NYCTUMMX Ta FPaHNYHNX HAaBAHTaXKEHb;

® HOPMATUBHIi MeTOAN PO3PaxyHKY HECYUMX ENEeMEHTIB NOCYAMH Ta anaparis;

® p03p0HKa KOHCTPYKTUBHO AOBEPLUEHOrO BUPODY.

YMiHHA:

®Ha OCHOBI 0CcO6AMBOCTEN TEXHOJIONMHOIO Mpouecy BM3HA4YaTU ANA KOHCTPYKLUii Mo4YaTKoBi i
rPaHUYHI YMOBM Ta CXEMY HAaBaHTAXKEHD,

® Ha OCHOBI POHOYMNX YMOB BU3HAYaTN HaNpyKeHO-AeOPMOBaAHNIN CTaH KOHCTPYKLLT NPU CTAaTUYHUX
Ta AMHAMIYHUX TEPMOCUIOBUX HABAHTAXKEHHSX,

© 6a3ylo4YMCb Ha 3HAHHAX TEOPETMYHOI NiArOTOBKM, KOPUCTYOYMUCh AOBIAHWUKAMM Ta HOpMaTUBaMM
BMOMPATM KOHCTPYKLIMHI MaTepiann,

® KOPUCTYHOUYUCL A0BIAKOBMMW MaTepianamu, BUKOHYBATM PO3PAXYHKMU LWOAO MIiLHOCTI Hecy4mx
€N1EeMEHTIB TUNOBOrO YCTaTKyBaHHA,

®MPOBOAMTN PO3PAXYHKM TUNOBOrO 0ONAAHAHHA 33 A0MNOMOrOK  BiAOMMX AHANITUYHMX
3a/71eXXHOCTEN Ta A0BiAKOBOI iHDopMalLil,

® BpaxoBYyBaTM HeobXigHICTb 360pKKM, P036OPKK, TPAHCNOPTYBAHHA Ta MOHTaXy BUPOOY,

e Ha niacTaBi OTPMMaHUX 3HaHb BUKOHYBATM PO3PaxyHKU Ha MKOPCTKICTb, CTIMKICTb, MiUHICTb Ta
PO3pP06NATU KOHCTPYKTOPCbKY AOKYMEHTaLLito,

e CTBOPtOBATK 6e3neyHi B eKcnayaTtauii KOHCTPYKL,ii.

pocsia;

® PO3POOKN KOHCTPYKLiT nocyanHu abo anapaTa;

e33be3neyeHHA MILHOCTI, CTIMKOCTi, KOPCTKOCTi, FePMETMUYHOCTI, KOPO3iMHOI TPUBKOCTI,
KOHCTPYKTUBHOI [0BEepLIeHOoCTi Ta IHWWX BUMOF A0 HECYYUX efIeMEHTIB KOHCTPYKLIN XiMiyHOro
obnagHaHHA.



2. MpepeKBi3uTU Ta NOCTPEKBI3UTU AUCLUNIHK (MicLe B CTPYKTYPHO-NIOriUHIA CXemMi HaBYaHHA 3a
BiANOBiA4HOIO OCBITHLOIO NPOrpPamolo)

OCBOEHHA AMCUMNNIHM « KOHCTPYHOBAHHSA | pO3PaxyHOK HECYYMX e/IEMEHTIB KOHCTPYKLIM» 6a3yeTbea

Ha 3acagax iHTerpauii KoMnaeKkcy 3HaHb, OTPUMAHUX CTyAEHTaMM NPOTArom 6aKaNaBPCbKOI OCBITM Npu
BUBYEHHI AUCUMNAIH NPUPOAHMYOrO Ta IHXEHEepPHO-TeXHIYHOro cCnpAMyBaHHA B ranysi «MexaHidyHa
iH}XeHepia». [1na ycniwHOro 3acBOEHHA AaHOI AUCUMNAIHM HEObXig4HO MaTM OCHOBHI 3HAHHS B 06nacTi
BMWOI MaTemaTukK, Oi3nMKM, onopy MmaTepianis, rigpasBnikv, npouecisB Ta o0b6NaAHAHHA XiMIYHMX
BUPOOHNLTB, BMITU BUKOPUCTOBYBATU Komn'toTep Ana 3abesnedyeHHA HeobxigHWUX po3paxyHKiB, maTtu
HaBWKM B chepi NPUKNALZHOrO NPOrpaMyBaHHA, MaTEMAaTUYHOrO MOZE/OBAHHA NPOLECIB Ta CUCTEM.

B pe3ynbTaTi OCBOEHHA AUCUMNAIHU CTyAeHT byae rotoBuiA BMKOPUCTOBYBATU GyHAAMEHTANbHI i
NPUPOAHO HAYKOBI 3HaHHA i MeToAM ANA BUPIWEHHA KOMMIEKCHUX HayKOBO-TEXHIYHUX 334a4y Yy ranysi
npodeciiHoi Ta 4OCNIAHNLbKO-IHHOBALIMHOI AiANBHOCTI.

3. 3micT HaBYaNbHOI AUCUUNAIHN

Komn’ioTepu3oBaHi meToaun NPOEKTYBaHHA Ta PO3PaxXyHKY HECYUUX €/IEMEHTIB KOHCTPYKLiN.

Tema 1. Onopu nocygmH Ta anapatis. OCHOBHI KOHCTPYKL,ii.

Tema 2. Ctponosi NPMCTPOI NocyanH Ta anaparis.

Tema 3. BU3Ha4yeHHS TOBLWMHKN pebpa *KOPCTKOCTI ONopM TUNY «aana».

Tema 4. Po3paxyHOK HECYYOI CMPOMOXKHOCTI 06UYaiKmn B MicL,i NpuBaptOBaHHA OMNOPHOI Nanu.

Tema 5. lNepeBipKa Hecy4yoi CMPOMOKHOCTI BUMNYKAOro AHWMLWA MPU 3aCTOCYBaHHI UMAIHOPWUYHOI
OMOPHOT CTiNKM.

Tema 6. Po3paxyHOK onopHoi 06uyaiiku.

Tema 7. NepeBipKa HeCy4oi CNPOMOKHOCTIi 06UYalKM NpU 3aCTOCYBaHHI Cian0BMX onop.
Tema 8. MNepeBipKa HeCy40i CNPOMOXKHOCTI 06UYANKKM B MiCLLi NPUBAPKM CTPOMYBA/IbHOFO BYLUKA.

4. HaBuanbHi maTtepianu Ta pecypcu

bazoea nimepamypa

1. AHgpeeB |. A. KOHCTpyOBaHHA i pPO3pPaxyHOK OMOPHMX BY3/iB MOCYAWH i anapaTiB XiMiuHWMX
BUPOOHMUTB:  Haey. noci6. Kuie:  KMlim. Irops  Cikopcbkoro, 2021. 94 c¢. URL:
https://ela.kpi.ua/handle/123456789/45669.

2. AHgapees |. A. KoHCTpytOBaHHSA | pO3paxyHOK TUMOBOTO YCTaTKYBaHHA XiMiYHUX BUPOOHULTB. OCHOBHI
NONOXEHHS. ENemeHTN TOHKOCTIHHUX NMOCYAMH, HaBaHTa*KEHUX BHYTPILLIHIM TUCKOM: HaBY. nocib. Kuis:
“BupasHunuTso «MonitexHika» ”, 2011. 272 ¢

3. AngpeeB |. A., MikynboHOK |. O. Po3paxyHOK, KOHCTPYIOBaHHA i HaAiMHiCTb 06/1aiHAHHA XiMIYHUX
BMPOOHULTB: TepMiHONOTiYHMI cnoBHUK. Kuis: IBL, “BungasHnurso «lMonitexHika»”, 2002. 216 c.

4. AnppeeB I. A, 3ybpin O. T., MikynboHok |. O. 3actocyBaHHA MmaTepianiB y XiMiYHOMY
MallMHOByAayBaHHi. CTani 1 yaByHU: HaBy. nocib. Kuis: I3MH, 1999. 148 c.

5. AHapeeB |. A. KOHCTpYHOBaHHA i pO3paxyHOK enemeHTiB TOHKOCTIHHUX NOCyAWH Ta anapaTis, AKi
3Haxo4ATbCA NiJ, 30BHILIHIMM HaBaHTaXXeHHAMMK: HaBy. nocib. Kuis: KMl im. Iropa Cikopcbkoro, 2018. 121
c. URL: http://ela.kpi.ua/handle/123456789/23885.

6. AHapeeB |. A. Po3’emMHi MiLHO-LiNbHI 3’'eaHaHHA: HaBy. nocib. Kuis: KMl im. Irops CikopcbKoro, 2020.
138 c. URL: https://ela.kpi.ua/handle/123456789/35927.

7. AHgpees Irop. Po3paxyHOK KOMOHHMX anapaTiB Ha MiLHICTb i cTilKicTb: HaB4. nocib. Kuis: KMl im.
Iropa Cikopcbkoro, 2021. 112 c. URL: https://ela.kpi.ua/handle/123456789/38716.

8. AHapeeB Irop. YKpinaeHHA OTBOpPIiB B MOCyAMHAx Ta anapartax: Haedy. nocib. Kwuis: KIlim. Irops
Cikopcbkoro, 2021. 72 c. URL: https://ela.kpi.ua/handle/123456789/42254.

9. I0OCT 34233.5-2017. Cocyapl M annapaTbl. Hopmbl U MeToAbI pacyéTa Ha NPOYHOCTL. Pacuét obevaek u AHMLL,
OT BO3JEMNCTBUA OMOPHbIX Harpy3oK. (MixaepaBHuin cTaHaapT). [YnHHKMI Big 2018-08-01]. Bua. odiu. M.:
CraHgapTtuHdopm, 2019. 33 c.
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10. TOCT 34233.2-2017. Cocyabl v annapatbl. Hopmbl M MeToAbl pacdyéTa Ha NpPOYHOCTb. Pacyér
UMMHAPUYECKUX N KOHUYECKMX 0BeYaeK, BbIMYKIbIX U MNOCKMX AHWLL U KpbilekK. (Mixaep»KaBHUIA CTaHAAPT).
[YnHHKIA Big 2018-08-01]. Bua. odiu. M.: CtaHgapTnHdopm, 2018. 54 c.

11. AHgpees |. A., Tycaposa O. B. Po3paxyHOK i KOHCTPYOBAaHHA HECY4YMX eNeMEHTIB KOHCTPYKLLM.
Po3paxyHOK Hecy4yoi 34aTHOCTI obuyaMkM B MicLi po3TallyBaHHA CignoBoi onopu: Haey. noci6. Kuis:
KMl im. Iropa Cikopcbkoro, 2024. 93 c. URL: https://ela.kpi.ua/handle/123456789/66731.

12. AHgpees |. A., Tycaposa O. B. Po3paxyHOK i KOHCTPYOBAaHHA HECYYMX eNeMEHTIB KOHCTPYKLLM:
pekoMmeHpgauii A0 BWKOHAHHA pO3paxyHKoBoO-rpadiyHoi pobotu: Hasy. nocib. Kuis: KMlim. Irops
Cikopcbkoro, 2024. 74 c. URL: https://ela.kpi.ua/handle/123456789/66732.

13. AHgpees I. A. KoHcTpytoBaHHA i po3paxyHOK OCHOBHMX efieMeHTiB NOCyAMH Ta anaparis: nigpyu.
ans 3p06yBaviB ctyneHAa 6akanaspa 3a cneuy,. 133 lanyseBe mawuHobyaysaHHA. Kuis: KMl im. Irops
Cikopcbkoro, 2024. 428 c. URL: https://ela.kpi.ua/handle/123456789/65136.

looamkoea nimepamypa

14. MocygmHM Ta anapaTty CTanesi 3BapHi. 3aranbHi TexHivHi ymosu: COY MMM 71.120-217:2009. —
[MpuiHATO Ta HagaHO YMHHOCTI: Haka3z MiHnpomnoniTkn Big 07.07.2009, Ne459]. — K.: MiHictepcTBo
NPOMMCNOBOI NONITUKN YKpaiHn, 2009. — 339 c. — (cTtaHaapT MiHicTepcTBa NPOMUCAOBOIT MOAITUKM
YKpaiHu).

5. MeTtoanka onaHyBaHHsI HABYAJbHOI TMCUHUILTIHN (OCBITHHOI0 KOMIIOHEHTA)

Jekyiuni 3anamms.

JlexuiiiHi 3aHTTA CIPSIMOBaH1 Ha HAJAAHHS CYYaCHHUX LITICHUX, 3HaHb 3 JUCHUILTIHU « KOHCTpyrOBaHHS
1 pOo3paxyHOK HECYYMX €JIEMEHTIB KOHCTPYKIIii», BU3HAUYCHHS Ha Cy4aCHOMY piBHI PO3BUTKY HAayKH B
o0JacTi po3paxyHKy 1 KOHCTPYIOBAaHHS MalllMH Ta amapaTiB; 3a0e3meueHHs B IMpolieci JeKii MTigHoi
poOOTH CTYIEHTIB; 3aCTOCYBaHHS J[I€BUX METOJIIB BUKIIAJAHHS, TIOJAaHHS MaTepially i HOro 3aCBOEHHS,
BUXOBAHHS Yy CTYACHTIB Mpo(deciiHUX SIKOCTeH 1 PO3BUTOK TBOPYOTO MHUCICHHS; (OpPMYBaHHS y HHUX
HAyKOBOTO 1 TPAKTUYHOTO 1HTEPECY O OCBOEHHS MaTepiany Kypcy, IparHeHHs JJ0 CaMOCTIHHOI pOOOTH.

Ne Hazea memu neKuii, nepesik oCHOBHUX NUMAHb, NOCUNAHHA HA Aimepamypy ma | [00uH
3/n | 3ae0aHHA Ha CPC.
1 Onopu nocyduxH ma anapamis. 1

Onopwu nocygmH Ta anapatis. OCHOBHI KOHCTPYKU,T.
Nitepatypa: [1-14]
2 Cmponoei npucmpoi nocyduH ma anapamis. 1
CTponosi NpMcTpoi NoCcyamMH Ta anapatiB. OCHOBHI KOHCTPYKLIi.
Nitepatypa: [1-3, 9, 13]
3 Onopa muny «aana». 2
BM3HauyeHHA TOBLWWHM pebpa *KOPCTKOCTi onopu TMNY «aana».
Nitepartypa: [1-3, 9, 13]
4 NMepeegipka Hecy4yoi cnpomoxcHocmi obuyaliku 8 micyi npueaproBaHHA 4
OnopHoI nanu.

Po3paxyHOK Hecy4oi CpoOMOXKHOCTi 06MUYanKM B MiCLLi NpMBapoBaHHA
onopHoi nanw. Nlitepatypa: [1-3, 9, 13]
5 Mepesipka Hecy4yoi cnpomoxcHocmi HuWa 8 micyi Npueapro8aHHA 2
onopHoi cmiliku.

MepeBipKa HECYYOi CNPOMOXKHOCTI BUMYKAOro AHMLWA NPU 3aCTOCYBAHHI
UMANiHAPUYHOI OMOPHOI cTilikn. Mlitepatypa: [1-3, 9, 13]
6 Po3paxyHOK onopHoi obu4aliku. 4
Po3paxyHOK OonopHOT 06UYainKu.
Nitepartypa: [1-3, 5, 7, 13, 14]
7 Mepesipka Hecy4yoi cnpomoxcHocmi obuyaliku 8 micyi ecmaHoeneHHA 2
cionosux onop.
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MepeBipKa HeCY4YOi CNPOMOXKHOCTI 06MYaNKM NPU 3aCTOCYBAHHI Cia10BUX onop.
Nitepartypa: [[1-3, 9, 11, 12, 13]
8 NMepeegipka Hecy4yoi cnpomoxcHocmi obuyaliku 8 micyi npueaproBaHHA 2
CMporyeasnbHO20 8YWHKd.

MepeBipKa HECYYOI CMPOMOXKHOCTI 06MYaNKM B MiCLLi NpUBapKK
CTPONYBa/IbHOIO BYLUKaA.

Nitepartypa: [1-3, 9, 13]

Bcbozo 200UH 18

MpaKTU4YHi 3aHATTA.

MpYM BWMBYEHHi KPEAWUTHOrO MOAYNA MNPAKTUYHMM 3aHATTAM BigBoAUTbCA 2/3  ayaMTOpHOro
HaBaHTaXeHHA. MPaKTUYHe 3aHATTA MO OKPEMIil TeMi AAHOI AMCLMUNAIHM CMPAMOBAHO HA 3aKpPiNieHHA
BMKNAZLEHOr0 Ha NeKLii MaTepiany WAAXOM pO3rnagy KOHKPeTHUX NPUKAaAiB, BNPaB Ta 33434 No AaHin
Temi. Lle Aae MOXKAMBICTb CTyAEHTaM CUMCTEMATU3YBATM i MOrNMOUTM TEOPETUYHI 3HaHHA. MpaKkTUyHe
3aHATTA NPOBOAMTLCA B AiaIOrOBOMY PEXKMMI 3 NPOBEAEHHS HAaBYaNbHUX AMCKYCi. Ha noyaTKy 3aHATTA
NPOBOANUTLCSA KOHTPO/IbHE ONUTYBAHHA C/NyXadyiB MO maTepianam nonepegHix NeKuin, 3HanomcTay ix 3
NITEPATYPHUMM OKEepenamm no TemMaTuLi UCUMNAIHMN.

Ne Haszea memu npakmuyHo20 3aHAMMA, nepesik 0CHOBHUX NMUMAHbL, NocunaHHAa | FOOuH
3/n | Ha aimepamypy.
1 Koncmpyroeannusa ma po3paxynok onopu muny «ianay. 4

B13HauyeHHA ToBLWMHM pebpa *KOPCTKOCTI ONopu TUMY «1ana.
NitepaTtypa: [1-3, 9, 13]
2 Mepesipka Hecy4oi cnpomoxcHocmi obuyaliKu e micyi npueapro8aHHA 6
OnopHoI nanu.

Po3paxyHOK Hecy4oi cIpoMOXKHOCTIi 06MYanKM B MicCLLi NpMBaptoBaHHA
OMNopHOI Nanu.

Nitepartypa: [1-3, 9, 13]
3 Po3paxyHOoK onopHoi obu4aliku. 8
Po3paxyHOK onopHOi 06uYaiku.
Nitepartypa: [1-3, 5, 7, 13]

4 MepeBipKa HECYYOi CNPOMOXKHOCTIi 06MYalKM NPY 3aCTOCYBaHHI Cia/1I0BMX ONoOp. 14
Nitepartypa: [1-3, 9, 11-13]
5 NMepesipka Hecy4yoi cnpomoxcHocmi obuyaliku 8 micyi npueaproBaHHA 4

CmponyeasibHO20 8YyWKa.
MepeBipKa HeCy40i CNIPOMOXKHOCTI 06MYaNKKM B MicCLLi NpUBapKu
CTPONYyBa/ZIbHOrO BYLUKA.
Nitepartypa: [1-3, 9, 13]
Bcbo20 200uH 36

6. CamocrTiiiHa poboTa cTygeHTa

Mpn BUKNAAEHHI HaB4Ya/bHOI AMCUMNAIHN «KOHCTPYIOBAHHA i PO3PaXyHOK HECYYUX ENEMEHTIB
KOHCTPYKLIiM» camocTiMHa poboTa cTyaeHTa 3alMmae 55% uvacy BWMBYEHHA KpeguTHOro MOAyAA,
BPaxoBYO4YM MiAroTOBKY A0 3a/iKy. CamocTiiiHa poboTa CTyAeHTiB BKAOYAE NiArOTOBKY [0 ayAUTOPHUX
3aHATb, BUKOHAHHA MOAY/bHOI KOHTPO/IbHOI pob0TK, ONpaLoBaHHA PO34iniB Nporpamn i Tem, AKi He
YBINLWAM Y Nepenik NeKkuinHMx NuTaHb abo noTpebytoTb Hinbl geTanbHOro BUBYEHHA. ONnaHyBaHHA 3HaHb
no UMM TemaM MNPOBOAUTBLCA LWAAXOM [AOKAALHOIO O3HAMOMAEHHA 3 BigNOBIAHUMUM poO3ginamm
pekomeH0BaHOT 6a30B0i Ta 404aTKOBOI JliTepaTypy Ta CAaMOCTIMHOTO HaYKOBO-iHGOPMALLIMHOTO MOLIYKY
3a B/IaCHOIO iHiyiaTMBO. MiAroToBKa CTyAEHTA A0 HAaCTYNMHUX ayAUTOPHUX 3aHATb Nnepeabayae OCBOEHHSA
iM B Mpoueci camMocCTiMHOT poboTK maTepiany nonepeaHix neKujin.



Ne - KinbKictb
Bup pob60TM Ta Ha3BU TeM, LLLO BUHOCATHLCA Ha CAMOCTiliHe ONnpaLloBaHHA
3/n roavH
1 Nidzomoeka do ay0umopHuUx 3aHAMb. 10
2 BUKOHAHHA iHOUBIOYaNbHUX MPAKMUYHUX 3060aHb N0 memi Moodyns. 25

OnpayrosaHHA po30inie npozpamu i mem, AKi He BUKNAOAOMbCA HA NEKYinAX.

3 Koncmpyioeanna ma po3paxynok onop i cmponyeaibHux 6yuioK. 16
OCHOBHI KOHCTPYKIIii OIOp 1 CTpONyBaJbHUX BYIIOK. AHAaJIi3 HABaHTAXKEHb
Ta HaNPYXEHb Y KOHCTPYKIIAX OIOP 1 CTpONyBaIbHUX BYHIOK. [IpoananizyBaTu
KOHCTPYKIIii HOBI KOHCTPYKIIii OIIOp 1 CTPOIYBIbHUX BYILOK 32 PE3yJIbTaTaMu
JTepaTypHOTO 1 MATEHTHOTO TOIIYKIB..
Jlirepatypa [1 — 14].
6 Nidzomoeka 0o 3aniky 15
Bcbo2o 200uH 66

MoniTnKa Ta KOHTPONb
7. NoniTnKa HaBYaAbHOI AUCUUNAIHM (OCBITHBOrO KOMMNOHEHTA)

Mpaesuna siosidysaHHA neKyili ma NpaKMuUYHUX 30HAMb;

BiaBisyBaHHA NEKLiMHUX Ta NPAaKTUYHUX 3aHATb € 060B’A3KOBOIO CKNAaA0BOK BUBYEHHA MaTepiany. Ha
NeKUii BUKNagay KOPUCTYETbCA BNACHUM Mpe3eHTauinHum matepianom. CTyneHTH 3000B’s3aHi OpaTu
AKTUBHY Y4acTh B HABUAJIHLHOMY ITPOILIEC], HE CITI3HIOBATHCS Ha 3aHSTTS Ta HE MPOITYCKATH 1X 0€3 MOBAXKHOI
MPUYHMHM, HE BIJIBOJIIKATHCS HA i1, 1110 HE OB’ sI3aH1 3 HABYAJILHUM ITPOIIECOM.

Monimuka dednaiiHie, nepecknadaHb ma npasusaa 3a0Xo4ye8aHHA;

MponyuieHi 3aHATTA HeobxigHo BianpautoBatM. CTyAeHT CaMOCTIMHO  MiArOTOB/IIOE KOHCMEKT
NponyLLeHoi neKLjii abo NPaKTMYHOro 3aHATTA, BiAMNOBIAAE Ha KOHTPOJIbHI 3anUTaHHA BWUK/IaZady Mo
maTepiasiam TeMU NPONYLLEHOro 3aHATTA. IHAUBIAYANbHI NPAaKTUYHI 3aBAAHHA CNiL BUKOHYBATM aKypaTHO
i B TOYHO BM3HAYEHUIN TEePMiH. BUKOHAHHA LUMX BUMOr 3abe3nedyye NiaBULLEHHA PEUTMHIOBOI OLLIHKK
pe3ynbTaTiB OCBOEHHA HAaBYANbHOI AUCLUNAIHN.

Moaimuka w000 akademivHoi dobpoyecHocmi;

MoniTMka HaBYaNbHOI AMCUMNNIHM ByAyeETbCA 3 ypaxyBaHHAM HOPM 3aKOHOAaBCTBA YKpaiHM WoA0
akagemiyHoi pgobpouecHocTi, Koaekcy 4yecTi HTTY «KWIBCbKMI MONITEXHIYHUI THCTUTYT imeHi Irops
CiKOpCbKOro» Ta BM3HAYAETbCA CUCTEMOIO BMMOT, fIKi BUKNaAay Npea'aBAsA€E A0 CTYAEHTA NPU BUBYEHHI
AMCUMNNIHM (NpaBuaa NOBEAIHKN Ha 3aHATTAX, MPONYCKK, nepe3gadi Towo).

8. Buau KOHTPO/IIO Ta peiTUHroBa CUCTEMA OLiHIOBaHHA pe3yabTaTiB HaByaHHA (PCO)

Po3noain HaBYaNbHOro Yacy 3a BUAaMU 3aHATb | 3aBAaHb 3 AUCLMUNAIHW 3riAHO 3 pO6OYMM HaBYa/IbHUM
NAaHoOM:

Po3nogin HaBYaNbHUX roguH
HaByanbHM Yac (3 ypaxy8aHHAM iHOUBIOYAbHUX KoHTponbHi 3axoau
3aHAMY)
akag, . | Nab. CemecTpoBuit
Kpeantu Nekuii | MpaKTU4Hi CPC MKP | PIP
rog. pob. KOHTPOJb
4 120 18 36 - 66 1 1 3aniK

KOHTPO/Ib 3HaHb CTyAEHTIB NPOBOAUTLCA 3@ AOMNOMOrol crniBbeciay nig Yac NPakTUYHUX 3aHATD,
pe3ynbTaTiB BUKOHAHHA iHAMBIAYabHUX NMPaKTUUYHMX 3aBAaHb , @ Ha eK3amMeHi — 3a I0NoMoroto bineris.
Mig yac ouiHOBaHHA BPaXOBYETbCA TaKe:
1. BiagiflyBaHHSA NeKLi Ta NPaKTUYHUX 3aHATb, NAIAHICTb POOOTH NiA Yac ayANUTOPHUX 3aHATL .
2. ByacHe i aKypaTHe BUKOHAHHA KOHTPOIbHUX NPaKTUYHMX 3aBAaHb A5 CAMOCTiiHOT poboTu.
3. BMBYeHHs 6a30B0i Ta AONOMIXKHOI NiTepaTypu.



1. PENTUHT CTyAeHTa 3 KPEAUTHOTO MOAYNA CKNAJAETLCA 3 6anis, WO BiH OTPMMYE 33 poboTy Ha
NPaKTUYHUX 3aHATTAX, 338 BUKOHAHHA KOHTPO/IbHOI MOAY/bHOI Ta pO3paxyHKoBO-rpadiyHoi pobiTt no temi
MOAYANA Ta 3a pe3ybTaTaMn CEMECTPOBOro KOHTPOJIIO — eK3aMeHYy.

2. KpuTepii HapaxyBaHHA H6anis:

2.1. Po60Ta Ha NPaKTUYHMX 3QHATTAX:

- nnigHa pobota — 4 6anu;

- HEBYACHO BMKOHaHe 3aBAaHHA — 3 6anu;

- nacmBHa poboTa abo BigcyTHICTb Ha 3aHATTI — 0 6ani..

3a aKTMBHY pobOTY HA NPAKTUYHUX 3AHATTAX MOKe ByTU HapaxoBaHO A0 5 320X04yBaIbHUX OAalliB.
MaKcmMmanbHa KinbKicTb 6anis 3a poboTy nig Yac NPaKTUYHUX 3aHATL -72.

2.2. Kputepii ouiHIOBaHHA po3paxyHKoBO-rpadiyHoi poboTH

— «BigMmiHHO» — 15-18 6anis;

— «pobpe» — 9-14 6anis;

— «330BiNbHO» — 5—8 6anis.;

— «He3agoBinbHO» — 0 6anis..

Po3paxyHKoBo-rpadiyHa poboTa NoBMHHA OyTWM BMKOHaHa 4O MO4YaTKy 3aniKOBOi cecii. 3a NopylweHHA

AefNaviHy MaKCMMabHa KinbKicTb 6anis 3meHwWwyeTbea Ha 20%.
MaKcrMmanbHa KinbKicTb 6anis 3a po3paxyHKoBo-rpadiuHy poboty — 18.
2.3. KpuTepii ouiHlOBaHHA MOAY/1IbHOI KOHTPO/IbHOI pO60TH
— «BigmiHHO» — 10 6anis;
— «p0b6pe» — 8-9 banis;
— «3340BiNbHO» — 6—7 6anis;
— «He3aa08BiNbHO» — 0 banis.
MaKcumanbHa Kinbkictb 6aniB 3a MoayAbHY KOHTPOJIbHY poboTy — 10.
HecBoeyacHe cknagaHHA MOAYAbHOIO TECTY 3MEHLLYE KiNbKicTb HabpaHux 6aniB BABiui.
3a 9 TMXKHIB HaBYaHHA 3a pe3ynbTaTaMKu HaBYa/IbHOI POOOTH | BUKOHAHHA KOHTPO/IbHOT MOAY/IbHOI Ta
pOo3paxyHKoBO-rpadivyHOi PobIT MakcMMmanbHa KiJIbKiCTb 6anis, Ky MoxKe HabpaTu cTyaeHT, cknagae 100
6ani..

HeobxigHOO YMOBOK OTPUMAHHA 3a/iKy 3 KPeAUTHOrO MOAyNsA «aBTOMATOM» € BMKOHAHHA
3aBAaHb Ha NPAKTUYHUX 3aHATTAX, KOHTPONbHOI MOAY/IbHOI Ta PO3PaxyHKOBO-rpadivyHOi PobIT i penTuHr,
LLLO CKNada€e He meHLe 60 6anis.

CTyaeHTH, AKi HanpUKiHUi cemecTpy MalTb pernTUHr meHwe 60 6aniB, a TakoX Ti, XTO Xxo4ye
NigBULLMTM OLiIHKY B CUCTEMI PEMTUHIOBMX 6aniB, BUKOHYIOTb 3a/1iKOBY KOHTPO/IbHY poboTy. 3aBAaHHA
KOHTPO/IbHOI pOBOTM CKNAAaETbCA 3 TPbOX NMUTAHb Pi3HUX po3ainis poboyoi nporpamun. HesagosinbHa
BiANOBiAb 3 40AATKOBOrO NUTAHHA 3HUXKYE 3arasibHy OLLiHKY Ha 4 6anu.

KorKHe NuTaHHA KOHTpoAbHOI poboTu ( rl, r2, r3 ) ouiHioeTbea y 33 6anu BiANOBIAHO A0 CUCTEMM
OL,iHIOBaHHA:

— «BiAMiHHO», NoBHa BianoBiAb (He meHwe 90% noTpibHoi iHpopmauii) — 33-30 6anis;

— «a06pe», AOCTaTHLO NOBHA BiAnoBigb (He mMeHwWwe 75% noTpibHOI iHbopmaLjii abo He3HauHi
HeTo4HocTi) — 29-25 6an;

— «3a/10Bi/IbHO», HEMOBHA BiANOBIAb (He meHwe 60% noTpibHOoi iHpopmauii Ta AeaKi noMmunKkn) —
24-20 6anis;

— «HEe3a40BiNIbHOY», He3a40Bi/bHa Bignosiab — 0 6anis.

Cyma penTtuHroBmx 6aniB, OTPUMAHMX CTYAEHTOM MiCNA OCBOEHHA AUCUMMAIHWM Ta CKNagaHHA
eK3aMeHy, NepeBoANTbCS A0 NiACYMKOBOI OLIHKM 3rigHO 3 Tabauueto:

KinbKictb 6anis OuiHka
95...100 BiAAMIHHO
85...94 Ayxe nobpe
75...84 nobpe
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15.
16.
17.

18.

19.
20.
21.
22.
23.
24.

25.
26.
27.
28.
29.
30.

31.

32.
33.
34.
35.
36.
37.

65...74 3a40BiNbHO
60...64 AOCTaTHbO
<60 He3340BiNIbHO
He BMKOHaHi ymoBM A0NYCKY He gonyuieHo

DopatkoBa iHpopmauia 3 gucumnniHm (OCBITHbOro KOMNOHEHTA)

MonepepaHiii nepenik NUTaHb, WO BUHOCATbCA HA CEMECTPOBUI KOHTPONb.

KnacunoikyBaT onopu nocyamH Ta anaparTis.

HasecTun KOHCTPYKLiTi Onop ropnusoHTanbHMUX anaparis.
HasecTn KOHCTPYKLii onop BepTMKaAbHMUX anapaTis.
HaBecTn KOHCTPYKLii CTPONYBaNbHUX BYLLOK.

HaBecTn KOHCTPYKLii ONOpHMX nan.

HaBecTn KOHCTPYKLiT ONOPHUX CTIlAOK.

HaBecTn KOHCTPYKLiT ONOPHUX 06MYalOK.
Ob6rpyHTyBaTV NpM3HAYEeHHA ONOP NOCYAMH Ta anaparTis.
O6rpyHTyBaT NPU3HAYEHHA CTPONYBAJIbHMX BYLUOK.

. MOACHUTN KONM BUHUKAE HEOBXIAHICTb B peryntoBaibHOMY rBUHTI A1 ONOPHOT nanu.
. MOACHUTN KoM 3aCTOCOBYETHLCA ONOPHA /1ana 3i 36iNbWEHUM BUIbOTOM.
. HaBecTn ymoBM 3acTocyBaHHA po3paxyHKOBUX GOPMY NPU BU3HAYEHHI HECYUYOl CIIPOMOKHOCTI

00MYaMKHU B MicClli NpUBaprOBaHHS ONOPHOI JIAIH.

. MoACHUTK AK pO3paxoBYETLCA BEPTUKANbHA CUAA, LWLO A€ HAa ONOPHY nany.
. HaBecT ymoBy Hecy4yoi 34aTHOCTIi 06MYallkKM B MicLi NpuBaprOBaHHA OMOPHOI nann 6e3

nigKnagHoro nucra.

MOACHMUTU BNIMB KOHCTPYKLT ONOPHOI Nanmn Ha po3paxyHOK HECY4Ol 34aTHOCTI 06MYaKM.
lMoKasaTh AK pO3paxoOBYETLCA FPAaHUYHE HAaNPYXKEHHA BUTUHY B MiCLi KpinaeHHA onop.
Ob6rpyHTYBaTM PO3PaxyHOK 3arasibHOro MembpaHHOTO MePUAIAHHONO i KilbLEBOTO HAMpPYKEHb B
UMAIHOPUYHIN | KOHIYHIN 0BMyaiKax.

HaBecTn ymoBy Hecy4oi 34aTHOCTi 06MYaKm B MicLyi NpMBaptoBaHHA ONOPHOI Aanu 3 NigKnagHUM
INCTOM.

Ob6rpyHTyBaTM 3aCTOCYBaHHA NiAKNALHOrO AUCTA.

Hagatv anropmutm po3paxyHKY HeCy4oi 34aTHOCTI 06MYaiiku B micui npnBaptoBaHHA ONOPHOI Aanu.
Hasectn dopmynn ana po3paxyHKy Hanpy»KeHb, AKi BUHUKAIOTb Y pebpi })KOPCTKOCTI ONOPHOT nanu.
HagaTn anropytm po3paxyHKy TOBLMHM pebpa *KOPCTKOCTI ONOPHOI Nanu.

MpoaHanisyBaT¥ NMTOME HAaBAHTAXKEHHSA, AAKe Ai€ HA Pebpo KOPCTKOCTIi ONOPHOI nanu .

MoKa3aTh AK BU3HAYAETbCA KOEiLiEHT 3MEHLLEHHA AONYCTUMMX HaMpPyXKeHb NPU NO340BXHbOMY
BUIMHI B PO3PaxyHKY TOBLLWHM pebpa »KOPCTKOCTi ONOPHOI 1anu.

O6rpyHTyBaTV BUNAAKM 3aCTOCOBYHOTLCA ONOPHMUX CTIAOK.

HaBecTu BiAMIHHICTb LMAIHAPUYHUX Big, NNACTUHYACTUX OMOPHMUX CTINOK.

MOACHMTU AK PO3PAXOBYETLCA BEPTMKAJIbHA CUNA, LLO A€ HA OMOPHY CTiNKY.

HaBecTn ymoBY Hecy4oi 34aTHOCTI ONYK/I0r0 AHULLA B MiCLLi pO3TallyBaHHA ONOPHOT CTiKW.
MOACHMUTU AK BU3HAYAETLCA AONYCTMMA OCbOBA CUNA, LLO AJ€ HA OMOPHY CTINKY.

HaBectm ymoBM 34iMCHEHHA nNepeBiPKM HECy4oi CMPOMOKHOCTI BMMNYKNOrO AHUWA MpuU
3aCTOCYBaHHI UMAIHAPUYHOI ONOPHOT CTiliKK.

Hasectn ponyctumi obnacTi NpPUEAHAHHA OMOPHUX CTIMOK A0 CHEPUYHOro CermeHTa i Ao
eNinTUYHOro AHULLA.

MOACHUTU AKi HaBaHTaXKEHHA BN/INMBAIOTb HA BEIMYNHY BEPTUKANbHOIO 3yCUANA HA ONOPHY CTiNKY.
O6rpyHTYyBaTM 3aCTOCYBaHHA CiA/I0BUX OMOP.

HasecTn po3paxyHKOBi moaeni NOCyAuH, B AKX 3aCTOCOBYIOTbCA CigN0Bi onopu.

O6rpyHTyBaTV BUKOHAHHA YAaCTUHM CigN0BUX ONOP PYXOMUMM.

MOACHUTUN AK BUOMPAETLCA BiACTAaHb MiXK HEPYXOMOIO Ta PYXOMMUMM OMOPaMM.

HaBecT ymoBWM npoBeAeHHsA nNepeBipKM Hecy4yoi CNpPOMOMKHOCTI obuyaku nig cignoBumu
onopamwu.
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HaBecTu po3paxyHKOBI CXeMW UUNIHAPUYHOT FOPU3OHTANbHOI NOCYAMHN NOCTIMHOrO nepepisy, AKi
3aCTOCOBYIOTbCA A1 BU3HAYEHHA ONOPHMUX 3YCU/b, MOMEHTIB | NONEepeyYHnX 3yCunb.

MoAcCHUTM B AKUX MiCLAX FOPU3OHTANIbHOI NOCYAWHW CAi4, BU3HAYaTM HeCy4dyy CPOMONKHICTb
0buyaiikn, ymoBM MiLLHOCTI i CTiMKOCTI.

OO6rpyHTYBaTK 3acTOCyBaHHA NigKNagHUX Kineub i Kifeub OPCTKOCTI B MiCLAX pO3TallyBaHHA
CTPONyBa/IbHUX BYLLOK.

MoACHUTU AK PO3PaxXOBYETLCA HaBaHTAXKEHHSA, WO i€ HAa CTPONYyBa/ibHE BYLUKO.

HaBecTn ymoBy Hecy4oi CnpoMOXKHOCTIi 06UYalikmn B MicL,i po3TallyBaHHA CTPOMNYBa/IbHOMO BYLUKA.
HaBectu micua npMBapKM CTPONYBaIbHUX BYLIOK A0 CHEPUYHUX | eNINTUYHUX SHULL,

HaBectn 0cob6MBOCTi MepeBipKM HECy4oi CNPOMOMKHOCTIi 0OMYaMKM 3aneHO Big, HaABHOCTI
NigKNa4HOro INCTA | e1eMEHTIB YKOPCTKOCTI.

OO6r'pyHTYBaTN 3aCTOCYBAHHA UMNIHAPUYHMX | KOHIYHMX OMNOPHMX 06UYaIOK.

HaBecTn KOHCTPYKLT ONOPHUX BY3/1iB ONOPHUX 0B6MYANOK.

HaBectn anropmutm nepesipKn onopHOi 06MYaNKKM Ha CTiMKICTb.

O6rpyHTYBaTM PO3paxyHOK ONOPHOrO By3/1la ONOPHOT 06MYaliku.

Hasectn anropmutm po3paxyHKy pyHAaMeHTHMX 6ONTIB ONOpPHOT 0O6UYAKK.

HasecTtn nepepisn, ge HeobxigHO NPOBOANTM NePEBIPKY MILLHOCTI ONOPHOT 06MYANKK.

HasecTu cTaHAapTHIi BUKOHAHHA ONOPHUX BY31iB KOJIOHHWUX anaparis.

Po6ouy nporpamy HaB4Ya/IbHOI AMCHUILTIHM (cui1adyc):

Craaneno noreHt kapenpu MAXHB, k.1.H. AuapeeB [rop AnatomiioBuy

YxBajieHo kadeaporw MawuH ma anapamis XiMiyHux i HagmonepepoOHUx eupodoHuyme
(mpotokon Ne 20 Bix 12.06.2025 p.)

IMoromxeHo MeTOTUYHOIO KOMICIEIO IHXEHEPHO-XIMIYHOTO (hakynbreTy (mpoTtokon Ne 11 Bifg
27.06.2025 p.)




