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Mporpama HaB4YaNbHOI AUCLUNNIHU
1. Onwuc HaBYaNbHOI AUCLUNAIHMY, ii MeTa, NpeaMeT BUBYAHHA Ta pe3y/IbTaTU HaBYaHHA

JaHa JducuunaiHa npusHayeHa 014 MNiG20MOBKU BUCOKOKB8ANI(hIKOBAHUX ¢haxisuyis, 30amHuUX
supiwlysamu 6a308i HayKoso-mexHiuyHi 3a0a4i 8 0671aCMi KOHCMPYKMOPCbKO-IHCMpPYyMeHmMasnbHO20
3a6e3nevyeHHs MaWUHObYdigHUX 8UPOBHUYUMS, AKI 8U20MOB/AIOMb, €eKCraAyamyme pi3Hi eudu
iHcmpymeHmy, 3acmocosyomb pi3Hi sudu 06pobKU npu B8u2omosneHHi pisHux oemasnel, AKi
BUKOPUCMOBYIOMbCA Y C8iMO8ili eKOHOMIU.

B memoro kpedumHoz20 mMooyna € opmysaHHA y cmydeHmis 30amHocmeli: po38°A3aHHA
HacmyrnHux murnosux 3a0a4: aHaMi3yeamu KiHeMamuyHy cxemy o06pobKu; 8u3Ha4yamu B8uUXiOHI
iIHCMpymeHmManbHi NosepxHi Ha OCHOBI 8iOOMOI KiIHeMamu4HoOI cxemu (POpPMOYyMEOpPeHHS; nposooumu
aHaniz 'y GopmMoymeopeHHsa npu MexaHivHili o06pobuyi; 8uU3HAYAMU MHOMUHY iHCMpPyMeHmis
npusHayeHux 018 06pobKu 3a0aHOi nosepxHi demanni. | paxoso po3ymimuce 8 HACMYMNHUX MUMAHHAX:

ponb | 3HA4YeHHA rpoyecy oOpMOymeopeHHs 8 MAWUHObYOyB8aHHi; WO maKke BuUXIOHA
IHCmMpymeHmManbHa Mo8epxHA;, KiHeMamu4Ha cxema HopmMoymeopeHHs, 3a2dsnbHi gidomocmi rnpo
cnocobu opmoymeopeHHs NosepxoHs Oemaneli: aumea, 06POBKU MUCKOM |  Pi3aHHAM,

enekmpogizu4yHi  memoodu;  criocobu  HAOAHHA  BUXIOHUU  IHCMPYMeEeHMAnbHOi  NOBEPXHI
gopmoymeoprorodux enacmusocmeli npu pPiBHOMAHIMHUX npouecax 06pobKu;, W0 Make o2UHar4a
cimelicmea NaAOCKUX KpUBUX i MOBepPXOHb; yMOB8U (hopMOymeopeHHA nosepxHi demarni.

Takox cmydeHm moxce npogpeciliHo: aHanizysamu KiHemamuyHy cxemy obpobku; susHayamu
BUXIOHI [HCMpyMeHManbHi MnoeepxHi HA OCHOBI B8i0OMOI KiHeMamu4HOi cxemu (OpPMOYyMEOpPEHHS;
nposodumu aHani3 y popmMoymeopeHHs npu MexaHiyHili obpobui; sU3HaYaMu MHOMCUHY iHCMpPyMeHmie
npusHayeHux 0a5 0b6pobKu 3a0aHOi nosepxHi demasi. Po3pobasmu Hosi npoyecu opmoymeopeHHs
nosepxoHo 0emasneli i ehbeKMUBHO eKkcrnayamysamu Cy4acHi npoyecu mexaHiyHoi o6pobku demanel
MAWUuH; npoekmysamu rnpouyecu ¢GopmoymeopeHHs 3a0aHoi nosepxHi Oemanell npu eidomili
KiHemamuyHili cxemi ¢hopmMoymeopeHHs; 2paMOmHO supiwysamu 3a0a4i BU3HAYEHHS MOMIUBUX
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MnogepxoHb, wWo moxyms bymu o06pobneHi npu eidomili cxemi popmoymeopeHHA i BUXIiOHIl
IHcmpymeHmaneHili nosepxHi; npoekmysamu rnpouyecu (opMOymeOopeHHA CKAAOHUX MO0BEPXOHb HA
sepcmamax 3 YIK, mobmo eupiweHHi 3a0a4 8U3HAYEHHA MPAEKMOPIi pyxy iHcmpymeHma 8i0HOCHO
3020MOB8KU.

2. MpepekBi3nTy Ta Mmicue gucumnnniiy (Micue B CTPYKTYPHO-/10TiYHI cXemMi HaBYaHHA 3a

BiANOBIAHOIO OCBITHLOIO NPOrpPamolo)

Ansa eusvyeHHs OaHOi OucuunaiHu HeobxiOHO susyumMU HAcmynHi OUCUUNAIHU: MexaHika-
mamepianie i KoHcmpykuyil, Teopis MexaHi3amie i MaWwuH, Memposoeid, cmaHoapmu3auyia i
cepmugbikayisa, mexHosn02ia KOHCMPYKYiliHUx mamepianis, MexaHika piouH ma 2a3y.

Ls ducuunniHa € 00Hi€ro i3 6a308uUx OuCyunsiH 0049 OUNaA0MHO20 MPOEKMYyB8aHHH.

3. 3micT HaBYaNbHOI AUCUUNAIHN

Kinbkicmbe (kpedumis) 200uH
Hazsu po30dinie i mem y momy yucni
Bcboeo : :

Jlekyii \ MpakmuyHi \ﬂa6opamole CPC
Po30in 1. 3a2asbHi NOAOHCEHHA.
Tema 1. Ponb i 3Ha4YeHHA ripoyecy 22 2 3 3 14
GhopMoymeopeHHs 8
MAUWUHOBYOYB8aHHI.
Pa3zom 3a posdinom 1 22 2 3 3 14
P0o30in 2. BuxioHi iHCmpymeHmManbHi No8epxHi.
Tema 2.1. 3a20/16Hi MOMOHCEHHA MNPO 8 2 4 (1np) - 4
BUXIOHI IHCMPYMeHMAasbHi NosepxHi
i cnocobu ix ymeopeHHs.
Tema 2.2. CymHicmb  mpbox 6 2 - - 4
crnocobie  ymeopeHHA  8UXIOHUX
IHCMpyMeHmManobHUX N0B8epPXoHsb. [
Pazom 3a po3dinom 2 14 4 4 (1np) - 8
P030in 3. OCHOBHI M0N0XEeHHA NMPO CPAHCEHI MTOBEPXHI.
Tema 3.1. OzuHarvyi cimelicmea , 6 2 - - 4
MA0CKUX  Kpusux ma  meopii
O2UHQAIOYUX 10BEPXOHb..
Tema 3.2. AHanimuyHi, epago -— 6 2 - - 4
aHanimuy4Hi | epagiyHi crnocobu
BU3HAYEHHA 02UHQKYUX Kpusux i
oB8epxoHsb.
Pa3zom 3a posdinom 3 12 4 - - 8
Po3din 4. Ymosu ¢hopmoymeopeHHs NosepxoHb npu MexaHivHili 06pobyi.
Tema 4.1. 3a02016Hi MOAOHEHHA PO 4 2 - - 2
hopmMoymeopeHHs nosepxoHb 6e3
8i0XUsIEHb B8i0 KpecCeHHs.
Tema 4.2. Ymosu  CMUKAHHA 4 2 2
8UXiOHOI iHcmpymeHmansHoi
rnosepxHi 06pobsieHO NoBepxHero
6e3 3a21ubneHHA 8 Mino demarni.




Tema 4.3. Ymosa HernepemuHy
CYMIHCHUX 0inAHOK 8UXIOHOI
iHCmpymeHmasnbHoI nosepxHi. Tema
4.4. BusHayeHHsA napamempis
nepexioHUX Kpueux i niOpi3aHHA
CrpAXeHux npoginis npu
YAaCMUHHUX cxemax
GhopMOymeopeHHs.

Pa3zom 3a po3dinom 4

14

6

Po30in 5. KiHemamuka npouecie mexaHi4HOi 06pobKu.

Tema 5.1. Pyxu, wo 8UKOHyromoca
8 npoueci MexaHiYHoi 06pobKu
demaneli ma ix Kaacugikayis.
KinemamuyHi cxemu
GhopmMoymeopeHHA MOBEPXOHbL in ix
Knacugpikayia. Tema 5.2. Tunu
nosepxoHsb, 06p0b6ABAHUX MpuU
PIBHOMAHIMHUX cxemax
Tema 5.3

npuHyunosoi

¢hopmMoymeopeHHs.
TpaHcopmayis

KiHemamuy4Hoi cxemu 06pobKu 8
KiHemamuy4Hy cxemy
YyCMAamKy8aHHA 04 MeXAaHiYHoi
06pob6KU..

BU3HAYEHHA MHOIUHU BUXIOHUX

Tema 5.4.Memooduka
[HCMpymMeHmanbHUX  MOBEPXOHb
0714 opmoymeopeHHa 3a0aHOi
M0BEPXHI.

8

2

Pa3zom 3a poszdinom 5

8

2

- 6

Po30in 6. BuxioHi iHcmpymeHmManbHi NOBEPXHi

pu cxemax popmoymeop

€HHA nepwoeo Knaacy.

Tema 6. Obpobka nosepxoHb npu
cxemi  hopMoymeopeHHA rnepuio2o
Kaacy.

6

2

- 4

Pa3zom 3a po3dinom 6

6

2

- 4

Po30in 7. BuxioHi iHCmpymeHmManbHi No8epxHi npu cxemax hopmoymaeop

eHHSA 0py2020 KAacy.

Tema 7.1. Moxcnusi munu
0bpobarosaHux osepxoHb i
o0bsnacme 3acmocysaHHA | cxem
hopmoymeopeHHs Opy2020 Kaacy.

10

2

12 (3np)

2

Tema 7.2. MpaghiyHe U aHanimu4He
BU3HAYEHHSA BUXIOHUX
iIHCMpymeHmManbHuUx 10B8EpPXOHb,
CrIpAXeHuUx 3 CKAAOHUMU
¢hacoHHUMU MoBePXHAMU 3
meipHo  3MiHHo20  8udy nipu
cxemax opmMmoymeopeHHsa 0pyz2020
Knacy

20

Pa3zom 3a po3zdinom 7

30




Po30in 8. BuxiOHi iHCMpymeHmManoHi nosepxHi npu cxemax opmMoymeopeHHA mpembo20

Knacy.
Tema 8.1. Moxcnusi munu 12 4 - - 8
06pobnosaHuUX MosepxoHb i

0bsnacme  30CMOCYBAHHA  CXEM

hopmoymeopeHHs mpemboz20

Knacy.

Pa3zom 3a po3dinom 8 12 4 - - 8
Po30in 9. BuxiOHi iHCmpymeHmManbHi NOBEPXHi, CAPAHCEHI 3 MUMOBUMU 0emanamu MAUWUH.
Tema 9.1. IHCMpymeHmanoHi 6 2 - - 4
roBepxHi, CrpAMceHi 3

apximedosumu 28UHMOBUMU

nosepxHamu (0bpobku Oemaneli 3

pi3bboro).

Tema 9.2. BuxioHi 6 2 - - 4
iHCMpymeHmanoHi rnogepxHi,

cripAaMceHii 3 nosepxHero

€80/1686HMHO20 3ybyacmozo

Koneca npu cxemax

hopmoymeopeHHs nepuwoeo,

Opy2o20 i mpembo2o Kaacie

Pa3zom 3a po3zdinom 9 12 4 - - 8

Po3din 10. Moxcnuei gpopmu 06pobaeHuUX NosepxoHs nNpu 3a0aHili 8UXioHil iHcmpymeHmanoHili

nosepxHi i gidomili cxemi popmoymeo

PEeHHSA

10.1. Tunu BUXIOHUX

iHCmpymeHmasnoHux

Tema
M0B8EPXOHb,
wo 8UKOpUCMOBYHOMbCA 8
npaKkmuuyi. Memooduka
aHanimu4yHux | epagiyHux 3acobis
BU3HAYEHHSA o0bpobaeHux
nosepxoHo Oemanel. Tema 10.2.
OcHosu thopMoymeopeHHs
CKAAOHUX (PACOHHUX M0B8EPXOHb HA
i3 4ry. Tema 10.3.

KiHemamuy4Hi

sepcmamax
MNpuHyunosi cxemu
b6azamokoopduHamHoi 0b6pobku Ha
sepcmamax i3 Yr1y. KiHemamuka
npouecy npu cmpo4Hili 0bpobu.
10.4.

MOOesoB8AHHA

Tema MamemamuuHe

npoyecis
¢hopmoymeopeHHs CKAAOHUX
ogepxoHb 3 MEIPHOK 3MIHHO20
07149 06pobru Ha eepcmamax i3

qny.

16

2

4(1np)

8

16

Pazom 3a po3zdinom 10

2

2

8

Po3din 11. llepemsopeHHA mina, obmexeHo20 8UXIOHOK HCMPYMEHMAIbHOKO NOBEPXHErD, Y

npayeszdamruli iHcmpymeHm.




Tema 11.1. HaOaHHA BUXIOHIU 6 2 - - 7

iHcmpymeHmanoHil rnosepxHi
GhopMoymeoproro4yux
ssacmusocmedi. BuxioHa

IHcmpymeHmanoeHa MoBepxHA AK
CYKYMNHICMb  OeKinbKoX  pixcy4ux
KpomoK. Tema 11.2. BiomeopeHHs
8uxioHoi iHCmpymeHmMansHoi
nosepxHi 3a 00MNOMO20t0 OOHIEN
pixcy4oi  KpOMKU  ma  OOHiel
npogino4oi  MoOYKU  KPOMKU.
To4Hicmb hopmoymeopeHHs.

Pa3zom 3a posdinom 11 6 2 - - 7
lenum
Bcboeo 200uH 150 36 36 0 78

4. HasuanbHi matepianu Ta pecypcm

OcHogHa:

1. PascbKa H. C. OcHosu (hopmMoymeopeHHs nosepxoHs npu mexaHiyHilti obpobui/ H. C. Pascoka, 1. I1.
MensHuuyk, T. I1. HikonaeHko., O.A. OxpimeHko// - K.: Buo. CKA-Apyk, 2013. — 215c.

2. Pascoka H.C. Feomempis cripaxceHux nosepxoHs/ Pascoka H.C., PoOiH I1.P., HikonaeHKko T.11.,
MenbHuuyk M.11., BuzoscsKuli .M. // — Mumomup: XKITI, 2001 — 314c.

3. PoduH I1.P. OcHosbl chopmoobpaszosaHusa nosepxHocmeli/ PoduH I1.P. //.- K.: Bbicwasa wkona 1977. —
192c.

4.Po0iH 1.P. OcHosuU hopmoymeopeHHA nosepxoHs. JlabopamopHuli npakmukym./ PodiH [1.P., Pascbka
H.C., Pad3esuuy C.I1., Conodkuii B.1.// - Kuis, 1998. — 194c.

5. OcHosu hopmoymeopeHHs nosepxoHs. MemoOuuHi 8Ka3ieKu 3 nNpakmMu4yHoi pobomu cmydeHmis 3
Kypcy OCHOBUW ®OPMOYTBOPEHHA T[1OBEPXOHb Tema: OcHosu opmoymeopeHHA HacoOHHUX
nogepxoHb Ha sepcmamax i3 YriK  ykn. OxpimeHKo O.A. http://itm.kpi.ua/wp-
content/uploads/pract3_ofp_-2017.pdf; epugp ¢arkynememy (iHcmumymy);, Ne npomokxona Padu 5;
dama ompumaHHsA epugpy 26.12.2016.

6. OcHosu (hopmoymeopeHHA nosepxoHb. Memoodu4Hi 8Ka3ieKkUu 00 BUKOHAHHA nabopamopHoi pobomu
«Bu3Ha4YeHHA cnpaxceHux npoginie npu cxemi opmoymeopeHHs, Wo 8i0rnosidarome Ko4yeHHio 6e3
KOB3GHHSA MOYAMKOB020 KO/A 0 MoYamKo8OMYy Koay»ykna. OxpimeHKo O.A., Axcynit A.10., MalioaHtoK
C.B. http://itm.kpi.ua/wp-content/uploads/labl_ofp -2017.pdf; epugp ¢pakynsmemy (iHcmumymy); Ne
npomokona Paodu 7; 0ama ompumMaHHA epugy 27.02.2017.

7. OcHosu ¢hopmoymeopeHHA nosepxoHs. Memoduy4Hi 8Kka3ieku 00 BUKOHAHHA AabopamopHoi pobomu
«Bu3Ha4YeHHA cnpaxMceHux npoginie npu cxemi opmoymeopeHHs, Wo 8i0rnosidarome Ko4yeHHio 6e3
KOB3QHHSA MOYAMKOB020 KO/d Mo noYamkosili npamil, koau npogine demani nos’a3aHuli 3 no4amKoeor
npamoro» yKkn. OxpimeHko O.A., [kyniti  [./F0., MalidaHwok C.B. http://itm.kpi.ua/wp-
content/uploads/lab2_ofp -2017.pdf; epug pakynememy (iHcmumymy); Ne npomokona Padu 2; dama
ompumaHH#A epughy 02.06.2017.

8. OcHosU hopmoymeopeHHsA nosepxoHb. MemoOu4Hi 8Ka3ieKU 00 BUKOHAHHA nabopamopHoi pobomu
«BusHayeHHA cnipaxceHux npoginie, npu cxemi POPMOYymMEBOPEeHHA, W0 8i0nosidae KoyeHHK b6e3



KOB3QHHA NMOYAMKOB8020 KO/A 38°A30HO020 3 3a0aHUM npoginem no noyamkosil npamili 38’a3aHor0 3
8i0XIOHOW IHCMpyMeHManbHOK rosepxHeto», yKa. O.A. OxpimeHko, A.FO. [xcynil, C.B. MaliOaHoK.
http://itm.kpi.ua/wp-content/uploads/lab3_ofp -2017.pdf; epugp arkynbmemy (iHcmumymy); Ne
npomokKona Padu 2; dama ompumaHHsa epugpy 02.06.2017.

9.0cHosu ¢hopmoymeopeHHA rnosepxoHsb. MemoOuYHi 8Ka3i8KU 00 BUKOHAHHA MPAKMU4YHOi pobomu
«KoopOouHamHi nepemeopeHHs, KiHemamuuyHuli crnoci6 ymeopeHHA Mo8epxoHb» 0714 cmydeHmis
Hanpamy nidezomoeku 6.050503 — MawuHobydysaHHA / Yknad.: O.A. OxpimeHko, K.: «KIl im. leopa
Cikopcbkozo», 2017. — 29 c.; https://classroom.google.com/u/1/c/MTQ5MzYzODI30DIz: ; YxsaneHo
memoouyHoro padoro; lMpomokon Ne 1; lama 29.08.2017.

10.0cHosu ¢hopmoymeopeHHA rnosepxoHs. MemoOouyHi 8Ka3ieKkUu 00 BUKOHAHHA MPAKmMu4Hoi pobomu
«BU3HaA4YeHHA 02UHArOYOI cimelicmea MAOCKUX Kpusux» 0014 cmyodeHmig HanpAamy nideomosku 6.050503
— MawuHobydysaHHs / Yknad.: O.A. OxpimeHkKo, K.: «KIl im.. lzopsa Cikopcekozo», 2017. — 22 c.; Url: ;
YxeaneHo memoou4Horo padoro; lMpomokon Ne 1; flama 29.08.2017.

Jodamkosa:

11.MpabyeHko J/1.1. 3D — modenuposaHue UHCMpymeHmos, hopmoobpa3o8aHuUsi U CbemMa rpunycKa rnpu
obpabomke peszaHuem. / TpabuyeHko /1.U., KoHdycosa E.b., Kpusowes A.B., Pasckaa H.C., PoouH M.P. // -
Xapoekos: uz-eo XM, 2001. — 302c.

12. Mepenenuuya b.A., OmobpaxceHue ozubaroweli npocmpaHcmea 8 meopuu ¢popmoobpazos8aHuUA
nosepxHocmeli pezaHuem./ Mepenenuya B.A., // XapbKkos: Boicwas wkona. 1981. — 152c.

13. I'peyuwHuUKos B.A. ®opmuposaHue UHHOPMAYUOHHO-NOUCKOBOU cucmembl 62uHar40ibulibHo20
obecneyeHUs a8MOMamMu3upo8aHo npou3soocmea u npoekmuposarHus CAIMP PU. / MpeyuwHukos B.A.,
IOHycoe @.C., Yembopucos H.A., // Mocksa: MawuHocmpoeHue, 2000. — 222c.

14. raHmaxep ®.P. Teopus mampuy./ FaHmaxep ®.P.//Mockea: Boicwas wkosna, 1988. — 764 c.
15.®asap XK. Kypc nokansHol duppepeHyuansvHoli ceomempuu./ ®asap XK. // Mockea: Boicuwas, 1960.
—-274c.

16. bnawke B. BeedeHuto 8 duggpepeHyuansHyo 2eomempuro./ baawke B. // Mockea:MNTT/1, 1957 —
266 c.

17. MaHesuy B.A.AHanumuueckaa 2eomempus ¢ meopueli oeubaroweli./ Ma+Hesu4 B.A., Komos U.U.,
3eHauH A.P. // Mocksa: Beicwas wkona, 1969. — 280 c.

18.TesnuH A.M. MemoOdsl HesauHeliHbix o2ubaroweli u ux mexHu4yeckue npunoxeHus./ TeeauH A.M. //
Mockea: Bbicwiasa wkona, 1974. — 222 c.

HaBYyanbHUA KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/bHOI AUCLUNANIHU (OCBITHLOrO KOMMNOHEHTA)

Hadaemobca iHgpopmauyia (3a posdinamu, memamu) npo 6ci HABYAsbHI 3aHAMMA (neKuii, NPAKMUYHi,
cemMiHapcbKi, 1a60pamopHi) ma Hadaromeca peKomeHOauii uo00 iX 3a0CB0EHHA (HANPUKAao, y ¢opmi
KaneHOapHo20 rAaHy Yu 0emasiza08aH020 OMuUCy KOXHO20 3aHAMMA ma 3ansaaHo8aHoi pobomu).

4. JlekuitiHi 3aHAMMA

Ne Hazea memu nekuyii ma nepesik 0CHOBHUX MUMAHb
3/n (nepenik Qudakmu4yHuUx 3acobis, NocunaHHA Ha nimepamypy ma 3a80aHHA Ha CPC)
1 Jlekuia 1

Po30in 1. 3a2as16Hi MONOHEHHA.
Tema 1.1. Ponb i 3HaYyeHHA npoyecy (hopmoymeopeHHs 8 MAWUHObYyOys8aHHI .3a2anbHi
gidomocmi npo criocobu opmoymeopeHHA nosepxoHs Oemasneli: numea, ob6pobKu




MUCKOM i pi3aHHAM, enekmpogizudHi memoou. Po38umokK i cydacHuli cmaH npoyecis
hopmoymeopeHHsa i a ix 3Ha4YeHHA 048 MawWuHobydysaHHA. oHammsa npo ideanbHull
npouec opmoymeopeHHsa. [lpuliHami  donyweHHA. AHani3 i po3pobka ideanbHUx
npouyecie — AK 0CHOBA 00C/IOMEHHA PeanbHUX npouyecie hopmoymeopeHHsa i po3pobKu
HOBUX npoz2pecusHux sepcmamis i iHcmpymeHmis [1,2,3,8].

Jlekyia 2

P0o30in 2. BuxiOHi iHcmpymeHmasbHi nosepxHi.

Tema 2.1. 3a2as71bHi MN0AOHEHHA NPO BUXIOHI IHCMPYMEHMAnbHIi MNOBEPXHi i criocobu ix
ymeopeHHA. [loHAmMmMA npo BuxiOHy iHCMPYMeHMAsnbHy M0BEPXHIO, CPAHEHY 3
0bpobneHoto nosepxHero 0emani npu 3a0aHili cxemi popmoymeopeHHs, npu obpobuyi
AUMBOM, | MUCKOM, pi3aHHAM. Criocobu HAOAHHSA BuxiOHUl [HCMpymeHmMansbHoi
nosepxHi  ghopmoymeoptorovux enacmueocmell npu  PiBHOMAHIMHUX — MPOYECcax
06pobKu.[1,5].

Jlekyia 3
Tema 2.2. CymHicmbe mpeox crnocobie ymeopeHHA 8UXIOHUX iHCMPYyMeHMAanbHUX
nosepxoxnu.[ 1, 2].

Jlekuia 4

P030in 3. OCHOBHI M010H#EHHSA MPO CRPAHEHI MOBEPXHI.

Tema 3.1. OzuHatoyi cimelicmsa , NMAOCKUX KpU8UX ma meopii 02UHAKYUX M08EepPXOHb.
Tunu nosepxoHb Oemanell MAWUH. 3a2aabHUl aHAAIMUYHUG Memoo 8U3HAYEHHA
O2UHQONOYUX KpUuBUX | rM0BepxoHb. 3a2anbHull KiHemamu4yHuli memooO BU3HAYeHHS
O2UHQAIYUX , Kpusux i nosepxoHs. [1, 2, 3, 4].

Jlekyia 5

Tema 3.2. AHanimuyHi, epagho — aHanimu4Hi i 2pagiyHi cnocobu 8UZHAYEHHA 02UHAYUX
Kpusux i nogepxoHo. MpuKnadu 8U3HAYEHHA 02UHAKOYUX KPUBUX | MOBEPXOHb , CMOCOBHO
0o 3a0a4 iHcmpymMmeHmasnbHo20 supobHuuymea [1, 2, 3].

Jlekyis 6

Po30din 4. Ymosu ¢hopmoymeopeHHA NosepxoHb Mpu MexaHivHili 06pobyi.

Tema 4.1. 3aeanbHi NonoxeHHA NpPo opmMoymeopeHHA nosepxoHb be3 gidxusneHo 8i0
KpecneHHsA. YMoea icHy8aHHA 8UXiOHOI iHCmpymeHmansHoi nosepxHi i tio2zo aHanis.[1, 2].

Jlekyia 7
Tema 4.2. YM08U CMUKAHHA BUXIOHOI iHCMpymeHmMasbHOI rnosepxHi  0bpobreHoro
nosepxHeto 6e3 3a2nubneHHs 8 mino demani. [1, 2, 6].

Jlekuis 8

Tema 4.3. Ymosa He nepemuHy CyMiMHUX OifIAHOK BUXIOHOI iHCMPYyMeHmManbHoi
rnosepxHi 8i0N0GIOHO 00 ymMo8 (hOPMOYMBOPEHHSA, BU3HAYEHHA napamempis
YacmuHHUX ripoyecis, wo 3abesnedyyromos 06pobKy nosepxoHo 0emaneli 6e3 s8ioxusneHs
8i0 KpecneHHA.[1, 2].

Tema 4.4. BusHauyeHHs napamempis nepexiOHUX Kpusux i MiOpi3aHHA CrpAHEHUX
npoginis Npu YacMuUHHUX cxemax popmoymeopeHHsA.[ 1, 2, 5].

JleKkuia 9

Po3din 5. KinHemamuka npouyecie mexaHi4Hoi 06pobKu.

Tema 5.1. Pyxu, wo BUKOHyOmbCA 8 rnpouyeci mexaHiyHoi 0bpobrku demaneli ma ix
Knacugpikauia. Kinemamu4Hi cxemu ¢hopmoymeopeHHs No8epxoHs in ix Knacugikayiaf[l,
2, 6].




Tema 5.2. Tunu nosepxoHb, 06p06AOBAHUX PU  PIBHOMAHIMHUX  CXemMax
hopmMoymeopeHHs. O2nad  npuHyuUnosux  KiHeMamu4yHux  cxem  0b6pobKu.
TpaHchopmayia KiHeMamu4yHUX CXem hopMOYymeOopPeHHA 8 MPUHYUNO8I KiHeMamu4Hi
cxemu obpobku(1l, 3].

Tema 5.3. TpaHcghopmauyis npuHYUNOBoi KiHeMamu4yHOi cxemu 06poObKU 8 KIHeMamu4Hy
cxemMy ycmamey8aHHA 0718 MexaHiyHoi 06pobku[l, 2, 5, 6].

Tema 5.4.MemoduKka 8U3HAYEHHS MHOMUHU BUXIOHUX IHCMPYMEHMAAbHUX MO0BEPXOHb
0719 hopmoymeopeHHs 3a0aHoi nosepxHi[l, 2].
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Jlekyia 10

P030in 6. BuxiOHi iHCmpymeHmMasoHi NogepxHi npu cxemax (popmoymeopeHHs rnepuio2o
Knacy.

Tema 6.1. Moxcausi munu obpobnosaHux nosepxoHs. [pagiyHe, aHanimuy4He i epago —
aHaNIMU4YHe BU3HAYEHHA BUXIOHUX iHCMPYMEeHMAsnAbHUX [M08EePXOHb, CrPAMEHUX I3
YUAiHOPUYHUMU, 28UHMOBUMU, M/0CKUMU MOBEPXHAMU i No8epxHAMU obepmaHHsA, npu
cxemax (hopMoymeopeHHA, wWo eidnogidaromes MnPAMOAIHIUHO — [10CMynansHOMY,
obepmasnbHOMY | 28UHMOBOMY pyci. AHAi3 ymoe hopmoymeopeHHs [1,2].

11

Jlekyia 11

Po30in 7. BuxiOHi iHcmpymeHmanoHi No8epxHi npu cxemax ¢hopmoymeopeHHsa 0py2020
Knacy.

Tema 7.1. Moxcnuei munu obpobato8aHux nogepxoHs i 061acme 3aCmMoCcy8aHHA i cxem
opmoymeopeHHs 0py2oz20 Kaacy. [paciyHe, aHanimuyHe i epago — aHasimuyHe
BU3HAYEHHA BUXIOHUX [HCMPYMeHMAsibHUX [0BEPXOHb, CMOAYYeHUX (3 M0B8EPXHAMU
demarnel, wo 00MyCKaOMb KOB3AHHA «CaAMUX Mo cobi» npu pPi3HOMAHIMHUX CXemax
¢opmoymeopeHHs Opyzoeo Knacy[1,2,5].

12

Jlekyia 12

Tema 7.2. [pagiuHe U aHanimu4yHe BU3HAYEHHA BUXIOHUX [HCMPYMEHMANbHUX
M0BEPXOHb, CMIPAHEHUX 3 CKAAOHUMU (ACOHHUMU MOBEPXHAMU 3 MBIPHO 3MiHHO20
sudy npu cxemax ¢opmoymeopeHHa Opyeoeo kKnaacy [1,2]. AHaniz ymos
¢opmoymeopeHHs [1,2].
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Jlekyia 13

Po30in 8. BuUXiOHi [HCMpymMeHManbHi MNo8epxHi npu cxemax GHopMOymeopeHHs
mpemas020 KAacy.

Tema 8.1. Moxcausi munu o06pobsao8aHUX N08epXxoHsb i 06,1aCMb 3aCMOCYBAHHSA CXeM
chopmoymeopeHHA mpembo20 Knacy. [pagiyHe, aHanimuyHe i epado — aHanimu4He
BU3HAYEHHA BUXIOHUX IHCMPYMeEHMAAbHUX MOBEPXOHb MPU CXemMax hopmMoymeopeHHsa
mpemubo2o Kaacy. AHani3 ymos gpopmoymeopeHHsA.[1, 2].

14

JleKkuia 14

Tema 8.1. paghiuHe, aHanimuyHe i epago — aHAAIMUYHE BU3HAYEHHS BUXIOHUX
IHCMPYMeHManbHUX MN0BEPXOHb MPU CXeMax (opPMOYyMmeEOPEeHHA mpembo20 KAacy.
AHani3 ymos chopmoymeopeHHa.[1, 2].

15

JleKkuia 15

Po30din 9. BuxiOHi IHCMpymeHmManoHi NosepxHi, CrpaMeHi 3 munosumu O0emanamu
MAWUH.

Tema 9.1. IHCcmpymeHManbHi NOBEPXHI, CRPAMEHI 3 apPXiMmedosumMu 28UHMOBUMU
nosepxHamu (06pobku demaneli 3 pizvboro)[1, 2, 5, 6].




16

Jlekyia 16

Tema 9.2. BuxiOHi iHCmpymeHmasbHi No8epxHi, Cosay4YeHi 3 NogepxHer eeonb8eHMHO20
3yb4yacmozo Kosieca npu cxemax popmMOymeOopeHHA Mepwozo, Opy2020 i Mpembo20
Kknacie [1, 2, 5, 6].
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Jlekuia 17

Po3din 10. Moxnusi ¢opmu 06pobaeHUXx N0BEPXOHb rpu 300aHil  8uXiOHIl
iIHcmpymeHmanoHili nosepxHi i 8idomili cxemi popmoymeopeHHsa[1, 2].

Tema 10.1. Tunu 8uUXiOHUX IHCMPYMEHMAAbHUX MOBEPXOHb, W0 8UKOPUCMOBYHOMbLCA 8
npakmuyi. MemoduKka aHanimu4Hux i 2pagiyHUx 3acobie e8u3HayeHHA 06pobreHuX
nosepxoHb demanell.[1, 2]

Tema 10.2. OcHosU (hOpMOYMBOPEHHSA CKAAOHUX (hACOHHUX NOBEPXOHb HA 8epcmamax
i34ry.[1, 2, 4]

Tema 10.3. [MpuHyunosi KiHemamuuHi cxemu 6a2amoKoopOUHAMHOI 06pobKU Ha
sepcmamax i3 YIY. Kinemamuka npouyecy npu cmpo4Hili 06pobui.[1, 2, 5]

Tema 10.4. Mamemamu4yHe MOOenOB8AHHA Mpouecie GopMOymeopPeHHA CKAAOHUX
oB8epxoHb 3 MBIPHOK 3MIHHO20 015 06pobKu Ha eepcmamax i3 YMY [2, 3, 7].

18

Jlekyia 18

Po30in 11. llepemsopeHHA mina, 0bmexeH020 8UXIOHOK IHCMPYMEHMAbHO
rnosepxHeto, y npaye3zoamtuli iHcmpymeHm.

Tema 11.1. HadaHHA 6uxiOHili iHCMpymeHmManbHili nosepxHi opmoymaeoprooYux
enacmusocmeli. BuxiOHQ iHCMPYyMeHmManoHa [r0BEPXHA AK CYKYMHICMb OeKinbKox
pincyqux kpomok[ 1, 2, 6].

Tema 11.2. BiomeopeHHA 8UXiOHOI IHCMpPyMeHMasbHOI NogepxHi 3a 00rMomMo2or O0HIEl
pixcy4oi  KpoMKU  ma  OOHiel  npogintorodoi  movku  Kpomku.  ToyHicme
¢opmoymeopeHHAa[l, 2].

5.6. MpakmuyHi 3aHAMMA

lMpakmuyHi 3aHAMMSA 0XOMNAKMb OCHOBHI MeMU AeKyiliHo2o mamepiany i po3enadarome

NMUMAHHA NPAKMU4YHO20 3aCMOCYyB8AHHA OMpUMAHUX 3HAH®b. Ix memamuka maka:

- Tema 2; KoopOuHamHi nepemeopeHHs, KiHemamu4Huli criocié ymeopeHHs Mo8epxoHs.

- Tema 3.1; BuzHauyeHHA 902uHaro4oi cimelicmea naoCKUx Kpusux.
-Tema 7.1;
- Tema 10.2; OcHo8U (hopmMoymeopeHHS (hacoOHHUX M08epXoHb Ha sepcmamax i3 YK

Ne KinoKkicme
Hazea nabopamopHoi pobomu (Komn’romepHo20 NPAKmMuKymy)
3/n ayo. 200UH
1 Tema 2; KoopOuHamHi nepemeopeHHs, KiHemamu4Hul crnocié 4
YMBOPEHHA NOBEPXOHb.
2 Tema 3.1; BusHayeHHs 02UHAKOY0i cimelicmea na0CKUX Kpueaux. 4
3 Bcmyn, opeaHizayiliHi numMaHHA, ompuMaHHA 8xiOHUX iHOUBIOYanbHUX 4
0aHux Ha nabopamopHi pobomu
4 | BU3Ha4YeHHA CIpAXEHUX npoginie npu cxemi hopmoymeopeHHA, Wo 4
gidnogioaroms Ko4eHHIo 6e3 KO83aHHA M0YAMK08020 KOAA 10
noyamxosomy Kony. Tema 7.1.
5 | BusHa4yeHHs cnpaxceHuUx npoginis npu cxemi popmoymeopeHHs, Wo 4
gidnogioaroms Ko4eHHIo 6e3 KOB3aHHA M0YAMKO0B8020 KO/A 10




noyamekosil npamiti, Koau npogine demani nos8'a3aHuUll 3 MOYAMKOB0H
npamoro. Tema 7.1.

Tema 10.2; OcHo8U hopMOymE0opPeHHA (hACOHHUX 108EPXOHb Ha
sepcmamax i3 YIK . 3aknawo4yHe 3aHAMMmMA

5.6. /labopamopHi 3aHAMMA

He nepedbayeHi

5.7. IHOusidyanbHi 3080aHHSA

He nepedbaueHo.

5.8. KoHmponoeHi pobomu

MKP 3a po3dinamu 1, 2, 3, 4.

6. CamocrTiitHa po6oTa cTyaeHTa

3/n

Hazsea memu, npu nidcomosuyi 00 ayoumopHUX 3aHAMb

Kinbkicmo
200UH CPC

Po30in 1. 3a2as16Hi MONOHEHHA.

Tema 1.1. Ponb | 3HayeHHA npouecy (HoOPMOYyMeEopPeHHA 8
MauwuHobydysaHHi .3a2anbHi 8idomocmi npo criocobu hopmoymeopeHHs
nosepxoHb 0emasneli: naumea, 06POOKU MUCKOM |  PIi3aHHAM,
enekmpogizu4yHi memoodu. Po3sumok i cy4acHulli cmaH npoyecis
hopmMoymeopeHHa i a ix 3Ha4YeHHA 0748 MAwuHobydysaHHA. [oHAMmMA
npo ideanvHulli npoyec ¢opmoymeopeHHAa. [lpuliHami  donyuw,eHHA.
AHaniz i po3pobka ideasnbHUX Mpouecie - AK 0CHOBA O00CAIOHEHHSA
peasnbHux rnpouecie hopMoymeopeHHsA i po3pobKU HOBUX MPo2pecusHUX
sepcmamis i iHcmpymeHmis [1,2,3,8].
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Po30in 2. BuxioHi iHcCmpymeHmManbHi No8epxHi.

Tema 2.1. 302as6Hi N0A0HEHHSA MPO BUXIOHI iIHCMPYMEHMAbHI N08EpPXHI
i cnocobu ix ymeopeHHs. [MoHAMMSA rnpo 6UXiOHY IHCMPYyMeHMansHy
oBepxHIo, CrpaxceHy 3 0b6pobaeHor nosepxHeo demasi rnpu 3a0aHili
cxemi hopmoymeopeHHs, rnpu o0bpobui AUMBOM, i MUCKOM, Pi3AHHAM.
Cnocobu HAOAHHA 8UXiOHuUL iHCmpymeHmManbHoOi  NOBEPXHI
gopmoymeoprorodux eaacmusocmeli npu pPiBHOMAHIMHUX fpoyecax
06pobKu.[1,5].

Tema 2.2. CymHicmb mpbox criocobie ymeopeHHA  BUXIOHUX
iHCmpymeHmanbHuUx nosepxoHs.[ 1, 2].

P0o30in 3. OCHOBHI 100X (E€HHA MPO CIPAHEHI MTOBEPXHI.




Tema 3.1. O2uHato4i cimelicmea , NA0CKUX KpusUuX ma meopii 02UHaYUX
rnosepxoHo. Tunu  nogepxoHb  Oemaneli  MAWUH. 3azansHul
aHaniMu4HUl ~ MemoO BU3HAYEHHA O2UHAKHYUX KPUBUX i MOBEPXOHb.
3azanbHull KiHemamu4Hul Mmemo0d 8U3HAYEHHA O2UHAKYUX , Kpusux i
nosepxoHe. [1, 2, 3, 4].

Tema 3.2. AHanimuyHi, 2pago - aHanimuyHi i 2pagiyHi crnocobu
BU3HAYEHHA O02UHQKYUX Kpusux i nosepxoHb. [lpuxknadu eu3HAYeHHs
O2UHQKYUX  KpuBux i [0BEPXOHb , CMOCoBHO 00  3aday
iHcmpymeHmaneHozo supobHuuymea [1, 2, 3].

Po3din 4. Ymosu hopmoymeopeHHA MNoB8epXoHb Mpu MexaHiYHili
06pobuyi.

Tema 4.1. 3a2an1bHi NONOHCEHHSA PO HOPMOYMBOPEHHS MOBEPXOHL 6e3
8i0XUs1IEeHb 8i0 KpeCeHHA. YMo8a iCHY8aHHA 8UXiOHOI IHCMpymMeHmMansbHoI
nosepxHi i tiozo aHanis.[1, 2].

Tema 4.2. YMo8U CMUKGHHA BUXIOHOI iHCMpPYMeHMAanbHOI MnosepxHi
0bpobneHow nosepxHero bes 3a2aubaeHHA 8 mino demani. [1, 2, 6].

Tema 4.3. Ymosa He nepemuHy CYMixHHUX OifIAHOK BUXIOHOI
iIHCMpymeHmManbHoi nosepxHi 8i0No8iOHO 00 yMo8 (hopMOymeOopPeEHHH,
BU3HAYEHHA rnapamempie 4YacmuHHUX rpouecis, wo 3abe3ne4yyromeo
06pobKy nosepxoHb Oemarneli 6e3 8ioxusneHs 8i0 KpecneHHA.[1, 2].

Tema 4.4. BusHa4yeHHA napamempis nepexioHux Kpusux i niopizaHHA
CrpAXCeHUX nNpoginie Npu YacmMuHHUX cxemax ¢hopmoymeopeHHsa.[ 1, 2,
5].

Po30din 5. KiHemamuka npouyecie mexaHi4Hoi 06pobKu.

Tema 5.1. Pyxu, Wo BUKOHYIOMbCA 8 MNpPoueci mMexaHiyHoi obpobKu
demaneli ma ix Knacugikayis. KiHemamuyHi cxemu ¢popmMoymeopeHHsA
nosepxoHs in ix Knacugikayiall, 2, 6].

Tema 5.2. Tunu nosepxoHsb, 06p0b10BAHUX MPU PIZBHOMAHIMHUX CXEMaX
gopmoymeopeHHa. 02750 rnpuHYyUNnosux KiHeMamu4Hux cxem ob6pobKu.
TpaHchopmayia KiHemMamu4yHUX cxem hopmMOoymeopeHHA 8 MPuHYyunosi
KiHemamuyHi cxemu obpobku[1, 3].

Tema 5.3. TpaHcgopmayia npuHYUNo8oi KiHemamu4Hoi cxemu 06pobKu
8 KiIHeMamu4Hy cxemy yCmamkry8aHHA 019 MexaHiYHoi 06pobku(l, 2, 5,
6].

Tema 5.4.Memoduka BU3HAYEHHA MHOMCUHU BUXIOHUX
IHcmpymeHmanbHUX M0B8epPXoHs 074 (HOPMOYymMEOpPeHHA  3a0aHOI
nosepxHi[1, 2].
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Po3din 6. BuxiOHi IHCMpymeHmMasnsHi  MosepxHi npu  cxemax
hopmMoymeopeHHs nepuioz2o Kaacy.

Tema 6.1. Moxausi munu o06pobawosaHux noeepxoHs. [pagiyHe,
gHanimu4yHe | epago -  aHaAIMu4yHe  BU3HAYEHHA  BUXIOHUX
IHCmMpymMeHmManoeHUX MNOBEPXOHb,  CIPAXEHUX i3  YUAIHOPUYHUMU,
28UHMOBUMU, MAOCKUMU [MOBEPXHAMU i nosepxHAMU obepmaHHsA, rpu
cxemax GopmMoymeopeHHs, Wo sidnogidarome  NPAMOAiHiliHO -
nocmynaneHomy, obepmanoHOMy | 28UHMOBOMY pyci. AHani3 ymMoe




¢opmoymeopeHHs [1,2].

11

Po30din 7. BuxiOHi iHCmpymeHmMasnbHi  MogepxHi npu  cxemax
¢hopmoymeopeHHsA Opy2020 KAacy.

Tema 7.1. Moxcnusi munu 06pobao8aHux MnosepxoHb i 06aacmo
30cmocy8aHHA | cxem opmMmoymeopeHHA Opya020 Knaacy. [pagpiyHe,
gHanimu4yHe | e2pagpo - aHAAIMUYHE  BU3HAYEHHA  BUXIOHUX
IHCMpyMeHmMansHUX NO8epxoHb, CrOAyYeHUX i3 nosepxHAMuU demarned,
W0 00rMyCcKarome KOB3aHHA «CAMUX M0 cobi» npu pi3HOMAHIMHUX cxemax
ghopmoymeopeHHA Opyao20 Kknacy[1,2,5].
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Tema 7.2. [pagiuHe (i aHagimuyHe  BU3HAYEHHS  BUXIOHUX
IHCMpYyMeHmManbHUX NMoBEPXOHbL, CIIPAHCEHUX 3 CKAAOHUMU (hACOHHUMU
M0BEPXHAMU 3 MBIPHOK 3MiIHHO20 8UOY MPU CXemMax ¢hopMOymeopeHHs
O0pyzoeo Knacy [1,2]. AHani3 ymos popmoymeopeHHsa [1,2].
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Po3din 8. BuxiOHi iHCMpymeHmManoHi No8epxHi npu  cxemax
GhopMOoymeopeHHA mpemb0o20 KAacy.

Tema 8.1. Moxmausi munu 06pobaBaHUX MOBEPXOHbL | 0baacmob
30CMOCYB8AHHA CXemM (hopMOymeopeHHA mpemobo20 Knaacy. [padiyHe,
agHanimu4yHe i epago - aHanimuyHe  BU3HAYEHHA  BUXIOHUX
IHCMpPYMEHManbHUX MOBEPXOHb  Mpu  cxemax (HPoOpPMOYymMEOPEHHA
mpemb0o20 Kaacy. AHani3 ymoas gpopmoymeopeHHs.[1, 2].
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Tema 8.1. pachiuHe, aHanimuyHe i epago - aHARIMUYHE BU3HAYEHHS
BUXIOHUX [HCMpymeHmManbHUX rnosepxoHo npu cxemax
¢hopmoymeopeHHsA mpemeo2o Kaacy. AHanis ymos
¢opmoymeopeHHa.[1, 2].

15

Po30in 9. BuxiOHi iIHCmpymeHmManoHi nosepxHi, CrpAmeHi 3 munosumu
0emanamu MAWuH.

Tema 9.1. IHCmpymeHmMasnbHi MOBEPXHI, CrpAxceHi 3 apximedosumu
28UHMOBUMU riosepxHAMU (06pobku demaneli 3 pizbboro)[1, 2, 5, 6].
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Tema 9.2. BuxioHi iHcmpymeHmManoHi nosepxHi, criosny4yeHi 3 nosepxHero
e60/168eHMH020 3y64acmoz2o Kosaeca npu cxemax ¢(opmMoymeopeHHs
nepwoeo, 0py2o20 i mpemboeo Kaacie [1, 2, 5, 6].
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Po3din 10. Moxnusi copmu 06pobreHux nosepxoHb npu 3a0aHili
BUXIOHIL iIHcmpymeHmanoHil rnosepxHi i gidomili cxemi
¢opmoymeopeHHAa[l, 2].

Tema 10.1. Tunu BUXIOHUX (HCMPYMEHMAnbHUX [10BEPXOHb, UIO
BUKOpUCMOBYIOMbCA 8 Npakmuui. MemoouKka aHaaimu4Hux i epagiyHux
3acobis susHayeHHA 06pobeHux nosepxoHs 0emaneli.[1, 2]

Tema 10.2. OcHoBU (hOpMOYymMeEOopPeHHA CKAAOHUX )ACOHHUX MOBEPXOHb
Ha sepcmamax i3 YI1y.[ 1, 2, 4]

Tema 10.3. [lMpuHyunosi KiHemamuy4Hi cxemu 6a2amoKoopOuUHAMHOI
06pobKu Ha sepcmamax i3 YIY. KiHemamuka rnipoyecy npu cmpouyHili
0bpobui.[1, 2, 5]

Tema 10.4. Mamemamu4yHe M0oOes08aHHA NMPOUecie hopMoymeopeHHs
CK/1GOHUX NMOBEPXOHb 3 MBIPHOK 3MiHHO20 0718 06pObKU Ha sepcmamax
i34y (2, 3, 7].




18 | Po30in 11. lNepemesopeHHA mina, obmexceHo20 8UXiOHOH 4
IHCMpyMeHmMansHoo nosepxHero, y npauye3oamHull iHcmpymeHm.

Tema 11.1. HadaHHA 8UXIOHIl  iIHCMpyMeHmManoHili  nosepxHi
¢opmoymeoprorodux eanacmusocmell. BuxiOHa iHCcmpymeHmManeHa
M0BepPXHA AK CYKYMHICMb OEKinbKOX pixcy4ux KpomokK|[ 1, 2, 6].

Tema 11.2. BiomeopeHHs 8UxiOHOI iHCMpyMeHmManbHoi nosepxHi 3a
00rnomoezotro 00HIEi pircy4oi KPOMKU ma 0OHIEl npogintooyoi moyku

Kpomku. ToyHicme hopmoymeopeHHs[1, 2].

MoniTnKa Ta KOHTPO/Ib
MoniTMKa HaBYaNbHOI AUCLUNANIHK (OCBITHBOrO KOMMOHEHTA)

npasuna 8i08i0yBaHHA 3aHAMb  (AK  7eKuili, mak | [PAKMUYHUX/1abopamopHuXx)
pezanameHmyemsca: «l1on0XeHHA Npo Op2aHi3ayito oceimHeo020 npoyecy 6 KIl im. lzopsa
Cikopcbko2o»  https://osvita.kpi.ua/node/39; «[llosoxceHHA npo cucmemy 8HYMPIUWHbLO20
3a6e3nevyeHHsA AKoCcmi suwjoi ocsimu 8 Kril im. leopa CiKopcbkoz20»
https://osvita.kpi.ua/node/121;

npasuna nogediHKU HA 3aHAMMAX (AaKMuBHicMeb, Ni020mMo8Ka Kopomkux donosideli Yyu mexkcmis,
BIOK/MIOYEHHA mesiedoHis, 8UKOPUCMAHHSA 3acobie 38°A3Ky 041 MOwyKy iHgopmauii Ha eyen-
OUCKy 8UKa1a0a4a 4Yu 8 iHmepHemi mowo) peznameHmyemocs «[10A0#CEHHA NPO OpaaHi3auyito
ocsimHbo2o npouecy 8 Kl im. lzopsa Cikopcoko2o» https://osvita.kpi.ua/node/39, ;

npasuna 3axucmy naabopamopHux pobim; KoxceH cmydeHm ocobucmo 30ae nabopamopHi
pobomu;

npasuna 3axucmy iHOUBIdyasbHUX 3a80aHb, KOXeH cmydeHm ocobucmo 30a€e iHOUBIOyasbHi
pobomu ;

8 O0aHOMy KpedumHomy MoOysni HAABHI MinbKU 300X04y8asbHi 6anu, [Ki cmyOdeHm moxce
ompumamu Ha 006poeinbHili 0CHO8i BUKOHyto4Yi nesHuUll nepenik 000amMKosux 30800Hb
M08’A3aHUX 3 MeMaMUKOK KpedumHo20 MoOY/IA;

nonimuxka 0ednaliHie Mma nepecknadaHb, pezaaameHmyemocs «[10A0#eHHS Npo MomoyYHul,
KaneHOapHuUli ma cemecmposuli KOHMPposas pe3yabmamie Hae4yaHHA 6 Kl im. leopsa
CikopcbKko2o»  https://osvita.kpi.ua/node/32, «[llonoxweHHA nNpo cucmemy OUiHIOBAHHA
pe3ysibmamis Has4yaHHA 8 Kl im. l2zopsa Cikopcbkozao» https://osvita.kpi.ua/node/37 ;

nonimuxka wodo akademiyHoi 0obpoyecHocmi peanameHmyemeocs «llonoxeHHa npo cucmemy
3ano0bieaHHsA aKademiyHo2o naaziamy 8 Krii im. lzopsa Cikopcbkoz20»
https://osvita.kpi.ua/node/47; nonoxeHHAM «[10A0MEHHA PO BUPIWEHHA KOHPAIKMHUX
cumyauiti 8 KIl im. lzopsa Cikopcbkozo» https://osvita.kpi.ua/2020_7-170;

Buaun KOHTPOJIIO Ta PeiTUHroBa CUCTEMA OLHIOBaHHA pe3yabTaTiB HasyaHHA (PCO)

Po3nodin Has4anbHO20 Yacy 3a 6UGAMU 3aHAMb | 3a80aHb 3 OUCYUNAIHU 32i0HO 3 pobo4yum
HasyanbHUM rnaaHom Tabauus 8.1.

Cemecmp | Bevozo Po3nodin 3a cemecmpamu ma euéamu MKP Prp lenum
3aHAMb
Jlex. MNpak. J1a6. CcpPC
5 150 36 36 0 78 + - +
Bcoboeo 150 36 36 0 78 + - +

PelimuHe cmydeHma 3 ducyunniHu ckaaoaemeocs 3 6asie, Wo 8iH OMpPUMYE 34a:



- BUKOHAHHA ma 3axucm 3 nabopamopHux pobim - 24 kpedumis;
- BUKOHAHHA ma 3axucm 3 npakmu4yHux pobim - 24 kpedumis
- MOOYnbHi KOHMPOAbLHI pobomu - 12 kpedumis;

- 8i0r0eidb Ha icrumy - 40 kpedumie.

CUCTEMA PEUTUHIOBUX (BAFOBMX) BAJIIB TA KPUTEPIT OLIIHFOBAHHA

8.1. Mpakmuy4Hi pobomu (r1)

Bazosuli 6an o0Hiei npakmuyHoi pobomu cmaHosume 4 6anie (mabn.10.2). MakcumaneHa
Kinbkicme 6anie 3a eci npakmuy4Hi pobomu: rl = 6 pobomu x 8 6anu = 48 banis.

MaKcumMasnbHa KinbKicme 3a0xo4yeanbHux +3 6aau 3a 8Ci NPAKMUYHI 3aHAMMA.

PelimuHeosi 6anu 3a 00Hy npakmu4Hy pobomy Tabauys 8.2

banu Kpumepili oyiHro8aHHSA

8,00 3aysaxceHb 00 38imy Hema, € 8i0nN08idi Ha 8Ci 3aNUMAHHA

7,20 Hecymmesi 3aysaxceHHA 00 38imy, 8i0noeidi Ha binbwicmes 3aMUMaHe

6,70 3aysaxceHHA 00 OMpPUMAHUX pe3yabmamie, 8i0N08idb HA YACMUHY
nuMaHe

5,60 38im mae nomusku, 8ionoesiodi auwe Ha OKPemi MUMAHHA

4,80 Poboma suKOHaHA, OMPUMAHO 8ipHI pe3yabmamu, asae He 3aXUU,eHO.

0,00 Poboma He 8UKOHAHa, 38im 8idcymHili

8.2. ModynbHuUli KOHMpPOb (r2)

ModynbHa KOHMPOAbHA poboma cKAadaemocs 3 Yomupsbox numaHs MKP sKy nposodsme nepeod
nepworo amecmauiamu ma Ha npu KiHyi Has4yanbHo20 cemecmpy. Bazosuli 6an MKP cmaHosums 12
banis. MakcumanosHa KinbKicme 6anie 3a 08i ModysbHi KOHMPOAbHI pobomu cknadae: r2 = 12 6anu x 1
MO0O.KoHmMp. pobomu = 12 barnis.

PeilimuHeosi 6anu MKP Tabauys 8.3

banu

Kpumepili ouiHOBAHHSA

12,0

BipHa 8idnosiob binbw Hix Ha 90 % numaHb

10,8

BipHa 8ionoegiob Ha 90 % numaHb

9,6

BipHa 8ionosgiob Ha 80 % numaHsb

8,4

BipHa 8i0nosioe Ha 70 % numaHs

7,2

BipHa 8i0nosioe Ha 60 % numaHb

0,0

BipHa 8i0nosiob meHw Hixt Ha 60 % numaHb abo cmydeHm byes 8idcymHili
6e3 No8amcHoi Npu4yuHU

8.3. LimpacgpHi ma 3a0xo4ysanbHi 6anu
3azanbHuli pelimuHe 3 OUCYUNAIHU BKAOYAE MiNbKU 300X04y8anbHi b6anu (maba.8.5). 3azanbHa
cyma 3a0xo4yeanbHux basie He Mmoxe nepesuuwjyeamu 50 x 0,1 = (+ 6) banis.

3aoxoyysanbHi banu Tabauusa 8.4

ia banu

Yyacmbe y modepHizauii nabopamopHux abo npakmuyHux|naoc 2 6anu
pobim

YOocKoHaneHHA OUOaKMUYHUX mamepianie 3 OucyunaiHu naroc 3.. .5 banis

3acmocyeaHHA opu2iHanbHo20 Nioxody rnpu supiweHHi 3a0ay  |naoc 1 6an




8.4. Ymosu pybincHoi amecmayii

Ha 8-ii mumodeHb Hag4YaHHA (nepwia amecmayis) 2pagikom nepedba4yeHO BUKOHAHHA: 2-X
npakmu4Hoi pobim 6 6anie; MKP 12 6anu. LLjo cmaHosume y cymi 4+4+12=20 6anis. TaKUM YUHOM 0114
ompumaHHa "3a008inbH0" 3 nepwoi pybixcHoi amecmauii cmydeHm rnosuHeH Mamu He MeHWEe Hix
20x0,5=106anis. Ha 14-( muxdeHb HaB84YaHHA (Opy2a amecmauyis) epagikom nepedba4yeHO BUKOHAHHA:
4-x npakmuyHux pobim.: 4np x 8 6anie = 32 banis; LLlo cmaHosumes y cymi 36=36anie. TaKuM YUHOM 0717
ompumaHHA "3a008in6H0" 3 nepwoi pybircHOI amecmauii cmyoeHm noguHeH Mmamu He MeHuWe Hix 36
x0,5=18 6anis.

8.5. Kpumepii oyiHo8aHHA icnumy.
Icnum cknadaemosca 3 080x 3a80aHb, 8az2a 1 numaHHA 12 6anis, saza 2 numaHHA 28 banis.
MakcumarnsHa Kinbkicmse b6anis 3aniky ycniwiHocmi cmaHosume 40 6anis.

Kpumepili ek3ameHayiliHo20 OUiHIOBAHHA BU3HAYAEMbCA AK CyMa AKOocmi 8ionosideli Ha KOMHe
3a80aHHA binema 3a mabauuyero 8.5. ma 8.6.

Kinekicmo 6anie 3a 8ionosioHi numaHHA icnumy
Kpumepii oyiHiosaHHAa lNMumaHHa 1 icnumy Tabauys 8.5

banu |Kpumepili oyiHHOBAHHSA

12 BiomiHHa 8i0nosiob (He MEH{JJE’ 95% iHgopmauii), moxcausi Hecymmesi

3ay8aXKeHHA Ma Hemo4Hocmi
11.52 Llynce 0obpa 8i0nogids (He meHwe 85% iHgpopmauii), Momusok Hemae,

8i0n08idb Ha nepesaxHy binbwicms NUMAHL, MBOPYE MUCAEHHSA

96 /lobpa 8i0noesidsb (He meHwe 75% iHghopmauii), nomunok Hemae, 8idnosiob
Ha binbwicmb NUMAHbL, oKpemi HedoiKu

8.4 ZlocmamHs eidnosidb (He MeHwe 60% iHpopmauii) € 3aysaiceHHs,
8i0M08i0b MinNbKU HA YACMUHY MUMAHb

72 3adosinbHa 8idnoside (He meHwe 60% iHhopmayii), cymmesi nomusKu,
8i0r08i0b HA NOOOUHOKI NUMAHHSA, HE MOX e MOACHUMU pe3ynsmamu

0,0 |Bionosidb He sipHa abo meHwe 60% iHgpopmauii, abo 8iocymHs

Kpumepii oyiHrosaHHA MNMumaxHa 2 icnumy Tabauys 8.6

Banu |Kpumepili oyiHOBAHHSA
BiomiHHa 8idnoside (He meHwe 95% iHgopmauii), moxcausi Hecymmesi

28 3ay8aX eHHs ma Hemo4YHocmi

25 2 Lyxce 0obpa s8idnoeide (He meHwe 85% iHghopmauyii), MoOMunoK Hemae,
8i0n08idb Ha nepesaxHy binbwicmes NUMAHL, MBOPYE MUCAEHHSA

224 /Llobpa 8idnoeiob (He meHwe 75% iHghopmauii), nomunok Hemae, 8ionosios
Ha binbwicmb NUMAHb, oKpemi HedoiKu

19.6 JlocmamHs 8i0nosidb (He meHwe 60% iHgopmauii) € 3aysaxceHHS,
8i0M08iOb MiNbKU HA YACMUHY MUMAHb

16,8 3(7008/'/.1bHG 8i0no8idb (He meHwe 60% iHgpopmauii), cymmeesi nomusnku,
8i0108i0b HA NOOOUHOKI NUMAHHSA, HE MOX e MOACHUMU pe3yanemamu

0,0 Bidnosiob He gipHa abo meHwe 60% iHgpopmauii, abo 8iocymHs

8.6. Po3paxyHOK wKanu pelimuHay 3 ducyunainu (rd):
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Cyma sazosux 6asnie KOHMPOAbHUX 3ax00ig8 nNpomsAaz2om cemecmpy cknadae: Rc = ¢ Oe r -
pelimuHzo8i abo eazosi 6anu 3a KoxHUl 8ud pobim 3 ducyunaiHu (mabn. 8.2-8.7). Rc = 48np + 12 mkp =
60 6anis.
Ex3ameHauiliHa cknadosa RE wKanu 0opisHoe (mabn. 8.8): RE = 60 6anis.
Takum YuHoMm, pelimuH208a wWKana 3 oucyunaiHu cknadae RD = Rc + RE = 50 + 50= 100 6aris.

TabauysA sidnosioHocmi pelimuHzo8ux 6anie oyiHKam 3a yHisepcumemcbKoro wkKanor. Tabauysa 8.7

Kinekicmoe 6anis OuiHKa
100-95 BiomiHHO
94-85 Ayxce dobpe
84-75 Llobpe
74-65 3adosinbHo
64-60 LdocmamHeo
MeHwe 60 He3adosinbHo
He sukoHaHi ymosu 0onycKy He donyweHo

9. [OopaTtkoBa iHpopmauis 3 gucumnaiHm (OCBiTHbOro KOMMNOHEHTA)

Mepenik NUMaHs, AKi BUHOCAMbCA HA cemecmposuli KOHMPOb

° Jlamu ouiHKy 0py2omy criocoby ymeopeHHs 8UXIOHUX IHCMPYMeEHMAsAbHUX 10BEPXOHb.

. BuszHa4umu mo4Ky nosepHeHHA Ha npogini demasni ymeopeHo 02UHAKYO0 cimelicmea
NAOCKUX, W0 8usHayaemoca pigHaHHam, 0 3-¢) =0

. BusHauumu ozuHarody cimelicmea naockux Kpueux 3adaHux pieHaHHam L %¥-)=0 5e
X,y — KOOPOUHAMu Mo40K meipHoi cimelicmea na0CKUX Kpusux, c- napamemp pyxy meipHoi.

° Zamu ouiHKy nepwoi ymosu hopmoymeopeHHs, Hagecmu rpuKaao.

° Ob6zpyHmylime saacmusicme 3a2aabHUX Hopmasel npu 8iOHOCHOMY MPAMOSIHIGHO-
nocmynanbHOMy pyci crnpaxceHuUx npoginis.

. BusHayumu XxapakmepucmuKy KOHMAKMy CrAPAXEHUX [M08EPXOHb Mpu MUMMESOMy

npAMoniHiliHo-nocmynanasHoMy ma obepmasnbHOMy 8iOHOCHOMY PYyCi 8UKOpUCMOBYOYU 8aacmugicme
3020/16HUX Hopmaned.

° Jlamu ouiHKy KiHemamu4Hum cxemam gpopmoymaeopeHHs 0 Kaacy.

. BusHa4Yumu mo4Ky nosepHeHHA HA Kpusil, AKy 3a0aHy napamempuyvyHum Pi8HAHHAM
x(@) = (@ (1) = f2(0)

. Bu3sHa4yumu oz2uHato4y cimelicmea na0CKUX Kpusux (x=0)"+y* =1

° Jamu ouyiHky npu AKux ymosax, 08 pi3HUX munie crpameHux npoginie 8UKOHYEMbCA
dpyaa ymoea (hopMOymEOpPEHHS.

° MoacHumu AKi pyxu moxHa 000amkoso 8s800umu 8 cxemy (HOPMOYMBOPEHHA He
MopywyYu Xapakmepy KOHMaKkmy CripameHux nogepxoHs.

° Hasecmu emanu npoekmy8aHHA PeasnbHOi KiHeMamu4yHOI cxemu MemasopizanbHo20
sepcmama.

. Zamu oyiHKy KIHemamu4HUM cxemam ¢hopmoymeopeHHA 1 Kaacy.

° Zamu ouiHKy KiHemamu4Hum cxemam popmMoymeopeHHs 2 Kaacy.

° Zamu ouiHKy KiHemamu4Hum cxemam popmMmoymeopeHHs 3 Kaacy.

. BusHayumu ozuHaro4y cimelicmea nosepxoHs 3a 00NOMO20K KiHeMamu4Ho20 crnocoby.

° ZJamu ouiHKy Opyeili ymosi hpopmoymeopeHHs.

° Jamu ouiHky ma nopisHAMU KiHEMamu4Hy cxemy opMOymBOPeHHA | KiHemamu4Hy

CcXemy pi3aHHA.



amu oyiHKy nepwomy criocoby ymeopeHHs 8UXIOHUX iIHCMPYMEHMAIbHUX MOBEPXOHb.

[ ]
Adamu ouyiHky enacmusocmeli 3a2anbHUX Hopmanel npu mummesomy o0b6epmaHHi

[ ]
crnpaxceHuUx npoaginis.
Zamu ouiHky mpemobomy crnocoby ymeopeHHs 8UXiOHUX IHCMpPYMeHMAsibHUX M0B8EPXOHb.

[ ]
mel - F(x,7,2,6)=0
BusHayumu oeuHarouy cimelcmaa rnosepxoHs 300aHUX PIBHAHHAM , 0e XY,z

[ ]
— KOOpOUHamMu moY0K meipHOoi cimelicmea nosepxoHs, C- napamemp pyxy meipHoi.
Zamu ouiHKy, Wwo make 8uxiOHa iHCMPYMeEHMANbHA MOBEPXHA.
lMposecmu nopieHAHHA iBeanbHO20 rpoyecy hopmMoymeopeHHs 3 PEasibHUM.

[ ]
BusHauyumu suKopucmogy4u ymosu hopmoymeopeHHa paodiyc no4yamroeo20 Kosaad npu

[ ]

[ ]

06pobuyi cocmpouwiniyesozo 8ana Yeps’sHHOH hpe3oro.

. BusHa4yumu oe2uHatovy cimelicmea nosepxoHb 3A0AHUX y NMapamempu4yHomy 8u2nadi

X =1y, )Y =f,(u,v,0)Z=f;w,v,0). Jle u,v — napamempuy4Hi KOOpOUHaMU meipHoi cimelicmea

oB8epxoHb, C- napamemp, Wo 8i0nosiode 3a pyx meipHoi npu ymeopeHHi cimelicmaa meipHux.
Zamu ouiHKy cxem chpopMmoymeopeHHA Opy2020 Kaacy.

Adamu ouiHky mpemii ymosi popmoymeopeHHs.

[ ]
Jlamu oyiHKy, AKi No8epxHi MoXHa 06pobasmu npu cxemax popMoymeopPeHHs nepuioz2o

[ ]
[ ]
Knacy.
. ObepyHmysamu npu AKUX cxemax (popMOoymeopeHHsa (AK020 Kaacy) MoxHa obpobumu
CKMAOHY M0BepXHIO 3 MBIPHUMU 3MiHHO20 8UOY.
BusHayumu o2uHaro4y 28UHMOB0I nosepxHi npu ii 6idHocCHomy obepmansHOMy pyci ous.

[ ]
PUCYHOK.
P2,
Xe

2y @
Xi

any
&

v, e

Y et
7
4 [

a
X2Y2Z2—- nose’da3aHa 3 8UXiIOHOK

Z

R ™ <

Yo

e, cucmema X1Y1Z1 - nos’asaHa 3 Oemannto,
iHcmpymeHmanvHoro nosepxHeto (BIl), Y2- sice o6epmanHsa (BIf1), p — napamemp 28UHMOB0I NoBepPxHi,
PigHAHHA  28uHmMoBoi nosepxHi D 6 cucmemi X1Y1Z1 :
wo

a- Miocbo8a  8iOCMAHsb.
28UHMOBOI  N0BEPXHI,

r:i-R-sin0+j[f(R)+p¢9]+k-R-cos6?, de R- padiyc mouku
/(R) _ PiBHAHHA 0CbOB020 repepizy 28UHMOBOI rnosepxHi 8 naowuHi X1 = 0,

po32a1a0aemebcs, Yo =
o _,,
OR - Kym Haxuny 0omu4Hoi 00 npoghinto ocbos8020 rnepepizy 28UHMOBOI MOBEPXHI €-Kym

HanpsAmKy eekmopa 0bepmasibHO20 PyXy.
BusHayumu o2uHarouy cimelicmea MoBepxoHb, AKe ymeopHIEMbCA

[ ]
npu npamMoniHiliHo-nocmynanbHOMy pyci KOHIYHOI nosepxHi ous. puc. Kym npu eepwuHi KOHIYHOI
nosepxHi 6yode 2p, a Kym MixC 8iCCIO KOHIYHOI noeepxHi ma weudkicmio V nocmynanbHozo pyxy byoe



pisHum (90 — t). 3 KOHiYHOI nosepxHeto | 38’A3aHa cucmema KoopduHam X0Y0ZO0. Bice Z0 npoxodume o
oCi KOHIiYHOI nosepxHi, a eicb YO —  nepneHOUKyasapHO weudkocmi V. PiBHAHHA KOHyca

X, =Isin(e); ¥, =lcos(¢); Z, = —lctg(p ),/ — padiyc MoyKu nosepxHi KOHyca, ujo po321A0aeMbCA.

N/ I
r X0
v e A Y
Y T
0
M, !
2p,
X, )
‘7
)(0 ZO
Z,
. 3Halmu ozuHatovy cimelicmea MAOCKUX Kpusux 3a0aHUX 8 napamempuyHil ¢opmi
x=2c+ccos(t);y=csin) 5o ¢ papamemp 6id aKoz0 3anexume cimelicmao KpUBUX.
° BusHayumu aHanimu4HoO cripaxceHi npogini npu KoYeHHi Koaa rno npamit, 0e noyamxosa
npAma noe’asaHa 3 demannto. e cucmema KoopouHam X1Y1 — noe’a3aHa 3 0emasnsnto i noYamKosoro
npAamMoto, cucmema KoopouHam X2Y2 — no8’A3aHa 3 8UXIOHOK [IHCMPYMEHMAsIbHOK MOBEPXHEID |

MoYamKo8UM KOsa0M, 00MOMiXCHaA KoopduHam Y0ZO, t2 — Kym nosopomy cucmem Y2Z2 HABKOs0
ueHmpy KoopouHam 02 dus. puc. a) —noyamkoguli momeHm 4acy, 6)- 0oginbHUlU MomeHm Yacy. Rw-
paodiyc nouamkos8o2o Koa, Y — Kym Haxusay 0omuyHoi 0o rnpoginto demanni.
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° BusHayumu epagiuHo 3a doriomoeoro eaacmusocmell 3az2anbHUX Hopmasnel po3mipu

nepexioHoi Kpusoi npu o0bpobyi yeps’ayHow hpe3or nNpaAMobIYHO20 Wiyesozo e8any, Po3mipu easny
83mu 008inbHi. Padiyc noyamkoeoeo Kona 83amu Halibinbwuli padiyc demani Ra. Ha 6iyHomy npoghini
0718 PO3PAXYHKY 83AmMu 4 MOYKU PiBHOMIPHO PO3MAWoBaHi Ha rnpogini.

P

noiamxoeda npsma

° BusHayume pieHAHHA nepexioHoi KpUBoi HiXcKU 3ybuacmoeo npamo3ybozo He
KOpu208aHO20 Koseca 3 Kinbkicmio 3ybie Z ymeopeHoro npamo3yboro pelikoro 6e3 3a0Kpy2aeHHA npu

sepwuHi. na cmaHdapmHoi peliku X, =025mr —1.25m-1g(a, ); ¥, ==1.25m



, 0e an— Kym npoghinto peliku, m- modyse 3yb4acmoeo Koseca, rw — padiyc no4amxosoao Kond.

Yo, Y
B D
Xo, X1
A C 2
Y>
1o X2
° BusHayumu aHanimu4yHo diamemp Kpyaa 044 3amoYyeaHHA Kpyanoi npomsaxku. e R —

Halibinbwuli padiyc KOHIYHOI rosepxHi Kpyea, r- HalimeHwull padiyc nosepxHi MNPoOMAMCKU, Wo
3amouyemeocs, y- nepeoHill Kym npomsaxcku, 8- Kym Haxusy oci Kpyaa 00 OCi NPOMSAMKU.

/

° BusHa4umu aHAAIiMU4YHO oO2uHaroYy naAoWUuHU | npu ii 28uHMogomMy pyci, NAOWUHA

HaxuneHa nid Kymom @ 00 oci 26uHM08020 pyxy Y1 . Piemsmna naowuru ¥~ Vi€P =0, z[=0,0]

napamemp pyxy rnosepxHi .

Zi Z !
Y, Y
pt
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° BusHayumu aHanimu4yHoO o2uHar4y 00 cimelicmea rna0CKUX Kpusux ymeopeHux npu pyci
Kosaa padiycom R, mpaekmopis pyxy ueHmpa Kosa € KOCUHYCoidanbHa Kpuea. lapamempuyHe pi8HAHHSA

x(#) = Rcos(t); y(¢) = Rsin(z)

Kona PigHAHHA mpaekmopii pyxy ueHmpy Kona

v,(c) = Rcos(ac);x,(c) =c;a — const



# Y‘ x:{c)=c; yi{c)=Rcos(ac)

i\\//\ -
° BusHauyumu QHanimu4yHoO crpsaxceHi npogini npu KovyeHHi Kona no koay. [e cucmema
KoopOuHam Y1Z1 — noe’sa3aHa 3 Oemannro, cucmema KoopouHam Y2Z2 — noe’sa3aHa 3 npoginem

demani, donomixHa KoopouHam Y0Z0, t1,t2 — kymu nosopomy cucmem Y1Z1 i Y272 HasKos0 yeHmpis
ceoi koopouHam 01 ma 02 dus. puc. a) —noyamekosuli MomeHm 4Yacy, 6)- 008inbHUl MomMeHmM Yacy.

. BuszHayumu epago-aHanimuyHoO 8UKOPUCMOBYIOYU 8/10CMUBICMb 302G/16HUX HOpManel
npogins 4Yeps’ayHoi pesu 014 0b6pobku npAMobIYHO20 WNiyeso2o0 8asa, PO3Mipu 8asa 0O0B8isfbHI.
Padiyc nouamkosozo kona e3amu Halibinowuli padiyc demani Ra.

P

nosamroea npama

° BusHayumu aHanimu4HoO cripaxceHi npogini npu Ko4YeHHi Koaa no npamiil, e noyamkose
Koso nos’szaHe 3 0emannio. e cucmema KoopouHam X1Y1 — nos’sa3aHa 3 0emannro i noYamxkosum
Kosiom, cucmema KoopOuHam X2Y2 — noe’s3aHa 3 BUXIOHOI [HCMPYMEHMAsIbHOK [108EepPXHED |
MoYamkogor Mnpamoro, 00rnomMixmHa KoopduHam Y0ZO, t — kym nosopomy cucmem Y1Z1 HasKoso
ueHmpy koopduHam O dus. puc. a) —noyamkoeuli momeHm 4acy, 6)- 008inbHUl MOMeHmM 4dacy. rw-
paodiyc noyameoso2o Kona, Y — Kym Haxusay omuyHoi 00 npoginto demarnti.
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npogine demani

a) 6)
° Bu3sHa4yumu o2uHaro4y 28UHMOBOI NosepxHi npu ii 6i0HOCHomy obepmanbHomy pyci ous.
PUCYHOK.
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e, cucmema X1Y1Z1 - noe’szaHa 3 0emanno, X2Y272— noe’a3aHa 3 8UXiIOHOM
iHcmpymeHmaneHoto nosepxHetro (BIf), p — napamemp 28UHMOBOI NoBepxHi, a- MIHOCbOBA 8i0CMAHb.

PisHAHHA 28uHMo80I nosepxHi D 8 cucmemi X1Y1z1 : "'~ i-R-sin 0+j[f(R)+p9]+k'R'COS 0, de R-

paodiyc moYyKu 28UHMOBOI MOBEPxXHI, WO pPO321900EMbCH, Yo=/(R) _ PIBHAHHA 0CbOBO20 repepisy
U(R)_,
28UHMOBOI nogepxHi 8 naowuHi X1 = 0, OR - Kym Haxusay 0omu4Hoi 8o npoginto 0cbosoz2o
rnepepizy 28UHMOBOI M0BEPXHI, E-KymM HANPAMKY 8€KmMopa nocmyrnasnsbHo20 Pyxy.
. BusHayumu piBHAHHA €80/ab8EHMU 8 [MOAAPHUX KOOpOuHamax | OeKapmosux
KoopOuHamax.
.
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° BusHayumu kiHemamuyHum memoodom (NV=0) ozuHarouy naowuHu | npu ii esuHMogomy

pyci, NAOWUHA HaxuneHa ni@ Kymom ¢ 00 oci 28uHmMoeozo pyxy Y1 . PigHAHHA MA0WUHU

x=yig9=0,2[=0,%] 4 nanamemp pyxy nosepxHil.
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° BusHauyumu aHanimu4yHo OJdiamemp YuUniHOPUYHO20 Kpyea RKp 0naa waigpysaHHA

BHYMPIiWHbLOI KOHIYHOI NoBepxHi, napamempu KOHIYHOI nosepxHi: r- HalimeHwul padiyc KOHIYHOI
rnosepxHi, p- N0A0BUHA KYyMa KOHIYHOI M08epXxHi npu eepuiuHi.

° BusHayumu 8UKOpUCMOBYHYU 2pagoaHanimuyHuUli memod i eaacmugicms 3a2asabHUX
Hopmaneli npoginb 8UXiOHOI IHCMPYMEHMAsbHOI NoBepxHi Npu Ko4YyeHHi 3a0aHo20 npoginto demani
08’A3aH020 3 MOYAMKOBOIO MPAMOIO, PO3Mipu OUB. PUCYHOK.

HCmpLYMeHm

noqamkabe Kono

:

nosamkoba npaMa
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° BusHa4umu 3QKOH pyxy iHCMpymMeHma ma 3020mMO8KU HA 3-X KOOPOUHAMHOMY

¢pesepHOoMy sepcmami npu obpobui ¢pacoHHOI nosepxHi cehepuyHoro hpesoro. fe X1Y1Z1 cucmema
38’A3aHa 3 demanno, X2Y2Z2 cucmema 38°A3aHa 3 ¢pe3oro, R — padiyc cepepu, M- 0osinbHa Mouka
demani, wo obpobrasemocsa, C- MoYKa HA NOBepPxHi ppe3u, AKA CripaxceHa 3 008ifbHOW Mo4ykow M
demani, €1, Y1, u, Y2 — kymu Haxuay domu4Hux 8 moykax M demani i C ¢ppesu, S1, S2, S3 — seauvuHuU
nepemiuwjeHs cucmemu rnoe’sa3aHoi 3 iIHCMmpymMeHmom iHcmpymeHma, ki nompibHo 3Halimu.
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° BusHayumu epagiyHo nosepxHo Oemani 06pobaeHy wnighy8anbHUM UYUAIHOPUYHUM

Kpy20M, pO3Mipu 83Amu 3 PUCYHKA.
Tino demanm

nﬁema/ﬁ

° BusHauyumu epachiyHo po3mipu nepexiOHoi Kpueoi npu 06pobyi cmyniHYacmozo

KOHIYHO20 8asy npu BIOHOCHO NPAMOAIHITHOMY rocmynanbHoMy pyci V' cripaxceHux npodginis,
weuodKicme V HanpasseHa rnid Kymom 0o oci demarnti.

. BusHa4Yumu QHanAiMUYHO 28UHMOBY [10BEPXHIO Oemarsi, AKA HOPMYEMbLCA BUXIOHOH
UUMNIHOPUYHOIO NosepxHeto rpu il 28UHMOBOMY pyci 8i0HOCHO NMoBepxHi 3a20moeKu. Bidomo: npogine
- 9 Wo)

oy . =X, 0+ y, j+ k B o .
BUXIOHOI nosepxHi o 1+ Yo J+ (o) , 0 ; p- 2esuHmosuli napamemp pyxy, x1 — sicb
28UHMOB020 PyXy, U — Kym rosopomy cucmemu rnpu ii 28uHmMosomy pyci, A- Mixt ocb08a 8i0cmaHs, € —

Kym po380pomy Mix< cucmemamu KoopouHam ous. puc.
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° BusHayumu o2uHaro4y naouuHu X npu ii 06epmaHHi HABKO/10 NOXus0i 0Ci KIHeMaMmu4YHUM

memoodom. Bicb obepmaHHA 3Haxooumecsa 8 raouwuHi Z0Y0 i HaxuneHa nid Kymom T 00 oci Z0, ¢ ,u —
Kymu Haxusay meipHux naouwuHu 2 0o KoopouHamHux oceli 8ionogioHo YO, XO.
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° BusHayumu pyx KiHyeeoi ¢pe3u, napamempu S i t Ha sepcmami 3 YITK npu obpobui
M/0CKO20 KOHMYPQA, pyxXu AKi peanizytomsca Ha sepcmami : napamemp t obepmaHHA demarsni HAB8KO10
ceo€i oci i napamemp S sepmuKasnsHe nepemiujeHHA ¢pe3u. 3a0aHo rnpoginse demanni i padiyc hpesu.

| 12 ‘>/ Y
o 3\ / dp nooiins

npodhine

:<

oemani

incmpymenm

. BusHayumu aHanimu4yHo cnpaxeHul npogine O0emani npu Ko4yeHHi 6e3 KOB3AaHHA
noyamkoegoi npAmMoi IHcmpymeHmMansbHOi peliku no noYyamxko8omMy KOsy 3020MOBKU rw KOAU Kym
npogpinio peliku aa=0°. 3 pelikoro Nos’a3aHo
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a) 0)
) BusHayumu 3 ymoe opmoymeopeHHa donycmumuli padiyc noyamkoso2o Konda rnpu

cxemi hopmoymeopeHHsA, AKa 8i0N08I0AE KOYEHHIO NMOYAMKOB8020 KOaAa 0emasi no novyamkosili npamil
iHcmpymeHma, npogine emani nos'a3aHuli 3 MOYAMKOBUM KO/AOM, 0emans muny npamo 6iyHul
winiyesuli san. lJaHo Ra — padiyc eucmynie wiiyesoz2o 6ana, h - NoA08UHA WUPUHU WAiya.
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° BuzHayumu aHanimu4yHo Ha npogini 0oebaya npusHayeHo2o 04158 06pobKu npamobiyHozo

wiyeso2o 8asna MOYKYy nosepHeHHA. BuxiOHi daHi R1, R2 — padiycu noyamkosux Kin demasni ma
dosbaya, h- N0n0BUHA WUPUHU WAiYa. PiBHAHHA nNpoginto iHcmpymeHma 8 napamempuyHomy 8uznsoi,
t — napamemp Kyma nosopomy demarni :

yo = Ry cos(t) sin(ct) — h cos(ct) — A sin(ut)

zy = Acos(ut)— Ry cos(t) cos(ct) — hsin(ct)

Rl + R2 Rl
A=R|+Ry;c=——u=—
Ry Ry
e 3 e
ZZ’ . .
Hpodhine uwtiyeeozo eana
[
0 Y,
° BusHayumu aHanimu4yHo npoghine dosbaya npusHa4eHo2o 0714 06pobKu npamobiyHozo

wiyesozo 8ana. Cxema obpobKu 8i0N08I0AE KOYEHHIO MOYAMKOB8020 KOAa 0emasi Mo no4amxkosomy
Kony iHcmpymeHma. Buxioni daHi R1, R2 — padiycu noyamkosux Kin demasni ma dosbaya, h- nososuHa
WUpUHU Wniya.
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. Bu3zHa4yumu aHanimu4yHo rnpogine 8uxioHoi nosepxHi 2pebiHKu (Yeps’ayHoi ppe3u) npu
0b6pobuyi keadpamHoeo 8ana. Bidomo: rw — padiyc noyamkosozo Kosa demasi, S — po3mip keadpama,
X1 cos(y) + 17 sin(y)

sin(f +y) =
PIBHAHHA KOHMAKMYy "o , 0e X1, Y1 — koopOuHamu mo4ok rpoginto demarni,
wo po3szaadaromecs, Y - Kym Haxusay 0omu4Hoi 8 moykax 0emari 3 koopduHamamu X1, Y1.
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° BusHayumu napamempu OOHO3GXO0HO20 €80/1bBEHMHO20 Yepe’aKa CrpAXEeHo20 i3
3ybyacmum Kosnecom. Bioomo m- modyse 3ybuacmoeo Koneca, Z — KineKkicms 3ybie Hapi3ae Mo20 Koseca,
al — Kym donomixcHoi peliku T crnipaxeHoi i3 3ybyacmum Kosnecom, [3- Kym ycmaHo8/AeHHA OcCi ppesu.

Z A VO Bico (pesu
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L] BusHayumu KiHemMamu4yHUM MemoOooMm ocuHar4y rnpu 28UHMosomMmy pyCl KOHiYHOI

nosepxHi. BxiOHi OaHi: cucmema KoopOuHam XYZ — cucmema KOOpOUHAM [108°93aHA 3 KOHIYHOH
nosepxHeto, X1Y1Z1 - Hepyxoma cucmema KoopOuHam 8iOHOCHO AKOI KOHIYHA MOBEPXHA PYXAEMbLCA M0

28UHMOBIU MPAeKMopii 3 28UHMOBUM NAPAMeMpPoM p, 8icb Y1-8icb 28UHMOB020 PyXy, PiBHAHHA KOHYca
g cucmemi " =1costitisintjrlleigpra)kige | v pesanencHi 3miHHI, WO OMUCYIOMb MOBEPXHIO KOHYCA,

PIBHAHHA 38’A3Ky Mixc cucmemamu KoopouHam npu 28UHMOBOMY pyci

X1 =Xcost+Zsmt;Y] =Y+ pt; 73 =Zcost—Xsmt’ t- napamemp 26UHMOB020 pyXy.
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