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PIBHAMDL

AHAJIITHYHA TeoMeTpist

Po0oua nporpama HaByaibHOI AucHUILIiHU (Cuiadyc)

PeKBi3anTK HaBYa/IbHOI AUCLUNNIHM

PiBenb Bumioi IHepuwuii (6axanaspcovKuii)

OCBiTH

I'any3sb 3HaHb E Ilpupoonuui nayku, mamemamuxa ma cmamucmuxa

CrneniajbHicTh E7 Mamemamuka

OcsiTHs Iporpama Cmpaxoea ma ¢hinancosa mamemamuxa

Craryc qucuumiiinn ~ Hopmamuena

dopmMa HABYAHHS Ouna (Oenna)/Oucmanyitina/3amiana)

Pik miaroroBkmn, 1 Kypc, ocinnit cemecmp

cemMecTp

OO0csr TMcUUIIIHU 150 200 (5 kpeoumie €KTC, 30 coounu — nexyii, 30 200un — npaxmuuni, 90
2ooun — CPC)

CemecTpoBuii Icnum

KOHTPOJIb/ MooynvHa koumponbha poboma, po3paxyHkosa poboma

KOHTPOJIbHI 3aX0/11

Po3kian 3aHaTh Jlexyii/ npakmuuni 3aHamms — pa3z Ha MUACOEHb
rozklad.kpi.ua

MoBa BUKJIaJaHHS Ykpaincoka

Indopmanis npo Cenesnvoea Haois [lempisna, K.¢hiz.-mam.H., doyenm (nexyii, npakmuymi)

KepiBHUKA Kypcy / nadijasel@gmail.com

BUKJIAXa4iB
Posmimenns kypey  https://mph.kpi.ua/

Mporpama HaBYa/IbHOI AUCUUNAIHU

Onuc HaBYaZIbHOI AUCLUNAIHWY, i MeTa, NpeaMeT BUBYAHHA Ta pe3y/1bTaTU HaBYaHHA

MeTo10 HaBYAIbHOT TUCIUIUIIHY € GOPMYBaHHs 0a30BHX 3HAHb 3 KJIIACHYHOT'O KOOPJAWHATHOTO Ta
BEKTOPHOTO METO/IIB, TCOPETUUHUX MMOJI0KEHb 00pa3iB MEPIIOro Ta IPYroro MOpsIKy, 30KpeMa,
3arajibHOi Teopii KPUBUX JPYroro MOpsAKY, TAKOXK CIIPUSIHHS PO3BUTKY JIOT1YHOTO Ta AaHATITUYHOTO
MUCIICHHSI CTYJICHTIB, ()OPMYBaHHS 3AaTHOCTEH Y MOAATBIIIOMY HABYaHHI 3aCTOCOBYBATH 3HAHHS
aHaJIITUYHOI reoMeTpii 10 po3B'sI3yBaHHs 3a7a4 ONTHMI3alii, (13UKH, TEOPETUUHOI MEXaHIKH,
€KOHOMIYHOTO aHai3y.

- IPOrpaMHi KOMIIETEHTHOCTI:


http://rozklad.kpi.ua/
https://mph.kpi.ua/
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7.

3K 01— 3nmatHicTh 10 aOCTPAKTHOTO MUCJICHHS, aHAJI3y Ta CHHTE3Y;

3K 03— 3naHHs 1 po3yMiHHS IpeaMEeTHOI 001acTi Ta mpodeciiiHol MisIBbHOCTI;
3K 07 — 31aTHICTh yUYUTHCA 1 OBOJIO/IIBATH CYYaCHUMH 3HAHHSIMU;

3K08- 3aarHicTh 10 momryky, 00poOkH Ta aHalizy iH(hopMallii 3 pi3HUX JHKEPe;
3K 09— 3garHicTh npuiiMaTH OOTPYHTOBAHI PILICHHS;

3K 12— 3naTHicTh MpaloBaTH aBTOHOMHO;

3K 17— 31aTHICTh NPOSBIATA TBOPYMM ITiIX1]] Ta 1HIIIATHUBY.

-(paxoBi KOMIIETEHTHOCTI

1.

@K 01- 3narnicTs GpopMyItoBaTH MpoOIEeMHU MATEMAaTHYHO Ta B CUMBOJIBHIN (popmi 3

METOIO CIIPOIIEHHS iIXHBOTO aHaNi3y i pO3B’sI3aHHA.

®OK 02— 3parHiCTh MOAaBaTH MaTeMaTW4YHI MIPKyBaHHS Ta BHCHOBKM 3 HUX Y (dopwmi,
NpUAATHIN U HIJTbOBOI ayAUTOPii, a TAaKOX aHali3yBaTH Ta OOTOBOPIOBATH MaTeMAaTHYHI
MIpKyBaHHS 1HIIUX OC10, 3a]Ty4eHUX 10 PO3B’sI3aHHS Ti€l caMoi 3aaui.

OK 03— 3patHicTh 3A1MCHIOBATH MIPKYBaHHS Ta BHOKPEMIIIOBATH JIAHLIOKKH MIpKYBaHb y
MaTeMaTHYHUX JTOBEJICHHIX Ha 0a3i akCIOMaTHYHOTO IiJXO1Y, a TAKOK PO3TALIOBYBATH iX y
JIOTIYHY TIOCTIZOBHICTh, Y TOMY YHCII BIAPI3HATH OCHOBHI i€l Bij JMeTayield 1 TeXHIYHUX
BUKJIAJIOK.

OK 04— 31aTHICTh KOHCTPYIOBATH (hOpMabHI JOBEICHHS 3 aKCIOM Ta IIOCTYJIATIB 1 BIAPI3HATH
NPaBOIONI0HI apryMeHTH Bi (hopMaIbHO O€3/10TaHHHUX.

®K 08— 3paTHicTh 10 aHaNi3y MaTeMaTUYHUX CTPYKTYpP, Y TOMY YHCII 10 OLIHIOBAHHS
0OrpyHTOBAHOCTI i €)EKTUBHOCTI BUKOPUCTOBYBAHUX MAaT€MAaTUYHUX ITiAXO/IB.

OK 14— 31aTHICTh AEMOHCTPYBATH MaTEMaTUYHY I'PAMOTHICTh, TOCI1OBHO MOSICHUTH 1HILIUM
MaTeMaTuyHi Teopii abo IX CKIaJOBI YaCTHHH, B3a€MO3B 30K Ta BiIMIHHICTh MK HUMH,
HABECTH MPUKJIIAIHN 3aCTOCYBAaHb Y MPUPOTHUYNX HAYKAX

IIporpamui pe3yiabraTu HaBuanus (ITPH)

[TPH 01- 3Haty OCHOBHI €Tamu iICTOPUYHOTO PO3BUTKY MAaTEeMATHYHUX 3HAHb 1 MApaJurM,
PO3YMITH Cy4YacHi TEHJIEHI[Ii B MaTEeMAaTHII].

ITPH 03— 3naru npunimnu modus ponens (IpaBUJIO BUBEJCHHS JIOTTYHUX BUCIOBIIOBAaHb) Ta
modus tollens (oBeeHHS BiJl CYIPOTUBHOTO) 1 BUKOPUCTOBYBAaTH YMOBH, (DOPMYITIOBAaHHS,
BUCHOBKH, JOBEICHHS Ta HACIIAKU MaTeMaTUYHUX TBEP/IXKECHb.

[TPH 04— Po3ymitu QyHIaMEHTaIbHY MaTEMAaTUKy Ha pPiBHI, HEOOX1THOMY ISl TOCSATHEHHS
IHITUX BUMOT OCBITHBOI IMPOTPaAMHU.

[TPH 10— Po3B’s3yBaty 3a/1a4i NpUIaTHUMH MaTeMaTHIHUMH METOJIaMH, TIEPEBIPATH YMOBH
BUKOHAHHSI MAaTEMATUYHHUX TBEP/HKEHB, KOPEKTHO TIEPEHOCUTH YMOBH Ta TBEP/KEHHS Ha HOBI
KJIacu 00’€KTiB, 3HAXOJUTH W aHaNi3yBaTH BiJMOBIAHOCTI MK TOCTaBICHOIO 3aJavero i
BiJIOMUMH MOJIEIISIMH.

[TPH 12— BigmykoByBaTH MOTPiOHY HayKOBO-TEXHIUHY iH(OpMaIlil0 y HAyKOBIH JiTeparypi,
0a3ax JaHUX Ta IHIIMX JpKepenax iHdopMariii.

I[IPH 14 - 3Hatu TeopeTHYHI OCHOBM 1 3aCTOCOBYBATH METOAM AHAIITHYHOI Ta
nudepeHiianbHoi reoMeTpii A po3B’sI3yBaHHS MpodeciifHuX 3aay.



7. TIPH15 — 3Hatu TeopeTHYHI OCHOBHM 1 3aCTOCOBYBATH ajreOpaiuHi METOAM Il BUBUCHHS
MAaTEMATUYHHUX CTPYKTYD.

B pe3yabTari BUBYEeHHSI OCBITHLOI0 KOMIIOHEHTY 3100yBa4i BUIIIOI OCBITH:
1. 3natm npuHmMnU modus ponens (MpaBWIIO BUBEAEHHS JIOTTYHUX BHCIIOBIIOBaHb) Ta modus

tollens (moBeneHHA BiA CYNPOTHBHOTO) 1 BUKOPUCTOBYBAaTH YMOBH, (DOpMyITFOBaHHS,
BUCHOBKH, JOBEJICHHS Ta HACIIAKH MaTEMaTUYHHUX TBEP/IKCHb;

2. 3HATUMYTh TEPMIHOJIOTII0 Ta OCHOBHI TMOHSTTS aHAJITHUYHOI reOMETpii, 30KpeMa: BEKTOPH,
CKAJIAPHUN, BEKTOPHUH, MIIMAHUA Ta TOJBIMHMK BEKTOPHHUHA JOOYTKH, PI3HI CHCTEMH
KOOp/IHAT;

3. TepeTBOPEHHsI KOOPAMHAT, Pi3HI PIBHSHHS NMPSAMOi Ta IUIOIIMHH, 3arajbHy TEOPII0 KPHUBUX
JPYroro MopsiaKy;

4. mociimKyBaTH Ta OyayBaTH KPHUBI IPYTOTO MOPSIKY, 3BOAUTH IX 10 KAHOHIYHOTO BHILY;

5. BHUKOPUCTOBYBAaTH PIBHSHHS I€OMETPUUHUX O0pa3iB HEPLIOro Ta JIPYroro MOPSIAKY IpH
JOCITIJKEHHI TEOMETPHYHUX 00’ €KTIB.

2. IlpepekBi3uTH Ta NOCTPEKBI3UTH AMCHHUILTIHU (Micle B CTPYKTYPHO-JIOTiYHill cXeMi HABYaHHA 3a
BiZIMOBIIHOIO OCBITHHOIO MPOTPaMoOI0)

Juctumiina «Axanituaaa reometpis» (110 05) BUKIIagaeThest y MepioMy ceMecTpi mepuioro Kypey
OakanaBpiaTy, TOMY 3aCBOEHHS 11€1 TUCIUIUTIHU € HEMOXKIIUBUM 0€3 3HaHb MIKUIBHOTO KypCy
MaTEeMaTHKH 1, 30KpeMa, IIaHIMEeTpii Ta cTepeoMeTpii, eIeMEHTIB MATPUYHOTO YHCIICHHS Ta METOIIB
oOumcnens BU3HauyHUKIB. Kypc € miarpyHTTam 1o aucuurmiid «CKIHYeHHOBUMIPHUH JIIHIMHUN aHaITi3»
(TTO 04), «Marematnunuii anaiis: ¢pyHkiii kinbkox 3minHUX ([10 02) », «/locmipkeHHs onepartii Ta
cydacHi HaOkeHi Metoau oounciens» (ITO 20). Takosxk, 000B’s13Kk0Ba TUCIUILTIHA «AHATITHYHA
TeOMETPis» € CKIIQJ0BOIO OCBITHHOT'O IIMKITY MIATOTOBKHU (haxiBLiB OCBITHBOTO PiBHS «OakaiaBp» 1
BUKOPHCTOBYETHCS TPU BUBUEHHI MPAKTHYHO YCIX MATEMATUYHHUX JUCIHUILIIH.

3MicT HABYAJIBHOI JUCHHUILTIHA

Kinekicts roguna
Hasga po3ainiB i Tem y TOMY YHUCI1
Bceroro
Jlexmii ITIpaktnuni  CPC

Tema 1. BekTopHa anredpa. N-mipHuii BekTop i

. . 24 8 8 8
BEKTOPHUI MpocTip
Tema 2. Meroa koopauHat: ainHa, 20 6 6 8
KOCOKYTHA, MOJIIPHA CUCTeMH KOOPAMHAT
Tema 3. I'eomeTpuuHi 00pa3u nepuioro 20 6 5 8
NOPSAKY: NPSAMi TA IVIOLUHH.
Tema 4. I'eomeTpu4Hi 00pa3u 1pyroro 16 4 4 8

NMOPSAKY: KPHUBI IPYroro nopsiaky B



KAHOHIYHOMY BHIJISI/Ii TA B NOJISIPHiN cucTeMi

KOOPAWHAT.

Tema 5. 3arajbHa Teopisi KpUBHX JAPYTroro 28 6 6 16
NOPSAKY.

Tema 6. IloBepxHi Apyroro nopsiaxky. 22 22
Po3paxynkoBa po6ora 10 - - 10
MopayJ/ibHa KOHTPOJIbHA podoTa 10 10
Ex3amen 4

Bcboro roqun 150 30 30 90

3. HaBuanbHi matepianu Ta pecypcu

OcHoBHa JiTepaTypa

1.

CenesnpoBa H.I1. Buma maremaTtrnka. AHaJIITHYHA TEOMETpIs Ta JiHilHA anredpa. Enementn
BekTOpHOi anreOpu. Koncmekt nekmiil. [EnexTpoHHMII pecypc]|: HaBY. mocib. s CTYI.
cnemianbHOCTI 151 «ABTOMaTH3aIliss Ta KOMIT IOTEpPHO-IHTETpoBaHi TexHomoriiy / O.B.
Kyspma, O.B. Cynima, T.O. Pynuk Tta ixm.; KIII im. Irops Cikopcekoro. — EnekTpoHH1
tekctoBi fgaHi (1daiin: 1,50 M6aiit). — Kuis : KIII im. Irops Cikopcebkoro, 2021. — 127 c.
https://ela.kpi.ua/handle/123456789/42310

Komopx K. M., Cobxosuu P. 1., 3agaui Ta BOpaBu AJig NMPAKTUYHHUX 3aHITHh 3 aHATITHYHOT

reoMetpii (Hactuna 1.BexktopHa anre6pa. ['eomeTpruHi 00pa3u piBHSHb NEPIIOTO CTENEHS 13
JIBOMa Ta TpbOMa 3MIHHKMMH): HaByasibHUU nocioHuk / Konmopx K. M., CoOkoBuu P. I, - -
IBano-®pankiBcek: m.m.boituyk A.b., 2016 — 83c.

Buma marematuka. Po3nin «Teopis moBepxoHb Apyroro nopsaky» [Tekcr]| : meroauuHi
BKa31BKU J10 BUKOHAHHS MPAKTUYHHUX POOIT AJs CTYAEHTIB YCiX ()OPM HaBUAHHS HampsMy
niaroroBku 6.051003, npodeciiinoro cnpsimyBanns «[ICEM» / Vknan. : H. I1. Cene3nboBa,
T. O. Pynuk, B. B. Jlucronaznosa, O. B. Cynima. — K. : HTYY "KIII", 2016. — 55 c.
https://mph.kpi.ua/assets/img/books/PBF/2._Teorija_poverkh._Il_porjadku.pdf

Sxoens B.I1. AnanmitTiudna reomerpis: HaBuaibHMi mocioHuk /SAkoserns B.I1., boposuk B.H.,
Baspukosuy JI.B.- Cymu: YHiBepcuteTchka kuHura, 2021.-296 c.

301pHUK 3a/1a4 3 aHATITHYHOI T€OMETPii: HaBY. MOCI0. 1715 CTyA. Mat. (pak. yH-TIB / 3a pen. B.
B. Kupuuenka ; yknan.: B. M. ba6buy, C. B. binyn, B. M. XXypasnros [Ta iH.]. — Bua. 3-1e,
nepepo6i. Ta Bunp. — Kam'saens-Iloainecekuit : Akcioma, 2013. — 200 c.

Jonarkosa jgireparypa

1.

KpaBuyk, O. M. [IpakTukym 3 aHaJiTUYHOI reoMeTpii : HaBy. noci6. ;s ctyn. BH3. Y. 1/ 0.
M. KpaBuyk ; M-Bo OCBITH 1 HayKH, MOJIOJII Ta crlopTy YKpainu, Boaun. Ha. yH-T im. Jleci
Vkpaiaku. - JIynpk : BHY im. Jleci Ykpainku, 2012. - 228 c.



https://ela.kpi.ua/handle/123456789/42310

2. KpaBuyk O. M. [IpakTukym 3 aHaTITUIHOI T€OMETPii : HAaBY. MOCIO. /ISl BHIN. HABY. 3aKJI. Y
2-x 4. Y.2. / KpaBuyk O. M. — Jlynpk : Bonus. Ham. yH-T iM. Jleci Ykpainku, 2014. — 200c.
KanoniuHa Teopisi KpUBUX JPYroro MopsaKy: HaBYallbHO-MeToanuHui nocionuk/K, /1, Ipay,
0.0. llyraiino, O.JI. SAmmonscekuit.—X.:XHY im. B.H. Kapaszina, 2020.—39c.
CenesnboBa H. I1. Kpusi npyroro nopsaky. Kanoniunuii Burnsn / H. I1. Cene3nsoBa, O. L.
Kymumk-/luBynbebka // 30. Hayk. mpaib «AKTyajdbHI MATAHHS MPUPOJHHYO-MATEMATHIHOT

3.

ocBiTU». — Cymu, 2023. — Ne2(22). — C. 96-107.
DOI 10.5281/zenodo.10213847

https://fizmat.sspu.edu.ua/images/NAUKA/APPMO/appmo_222 2023 478df.pdf

HaBuyajgnLHUH KOHTEHT

MeToanka ONaHyBAHHSI HABYAJbHOI JUCUMILIIHA (OCBITHHOI0 KOMIIOHEHTA)

3aBIaHHs Ta METOJIUYHI PEKOMEHAI] 10 BUKOHAHHS MMPAKTHYHHUX poOiT, mutanHsa 10 MKP,
CEeMECTPOBOTO KOHTPOJIIO Ta 1HIII MaTepiain MyOJiKyIOThCSI Y KaMITyCi Ta Ha caiti kadenpu:

https://mph.kpi.ua/.

Opi€HTOBHI IVIAHM JEKIIHHUX TA NPAKTHYHHUX 3aHATH JJIs JeHHOI GopMH HABYAHHS HaBeJeHi

HH)KYE.

No
3/

Ha3Ba Temu siekuii Ta nmepenik OCHOBHUX MUTaHb
(mepenik TMIaKTHYHHUX 3ac00iB, TOCUIAHHS Ha
miteparypy Ta 3apnanus Ha CPC)

KinbxicTh
IMEeKIHHUX
COIH

IKibKiCTE
COIUH
PaKTHYHHX
BaHATH

KinpkicTh
TOMUH

CaMOCTIHH
o1 poboTH

[ToHsTTS BEKTOpa: O3HAUEHHS, OCHOBHI IOHSATTSI.
JIinHiitH1 onepauii Haj BekTopaMu. JIiHilHI
KOMOIHaIIi1 BEKTOPIB.

3asoanns na CPC: 3aoaui [3,4].
Juoaxmuuni 3acoou: [1,2,5,6]

2

1

JliH1liHa 3aJI€KHICTh Ta HE3aJIEKHICTh BEKTOPIB.
TpuBUMIpHUI BEKTOPHUHN TPOCTIp 1 HOTO
M1JIPOCTOPH. N-MIpHUN BEKTOP 1 BEKTOPHUI
npoctip. [Ipoekiiis BekTopa Ha Bick. Koopaunatu
BEKTOpa B OPTOHOPMOBAHOMY OazHci.

3asoanns na CPC: 3adaui [3,4].
Juoaxmuuni 3acoou: [1,2,5,6]

JlineHHs Bizpi3Ka y 3a1aHOMY BiJTHOILIEHHI.
JloBkrHa BEKTOpa, HANMPSMHI KOCUHYCH.
CkansapHuil 100yTOK IBOX BEKTOpPIB Ta HOro
BJIACTUBOCTI. BekTopHMii 10OYyTOK ABOX BEKTOPIB Ta




fioro BiaactuBocti. Pi3MyHa Ta reOMETPUYHA
iHTEepIpeTarii.

3asoanns na CPC: 3adaui [3,4].
Juoaxmuuni 3acoou: [1,2,5,6]

Mimanuii 1060yTOK TphOX BEKTOPIB Ta HOTO
BrnacTuBOCTI. [lo/BiiHUI BEKTOPHUN JOOYTOK
TPbOX BEKTOPIB Ta HOTO BIACTUBOCTI.

3asoanns na CPC: 3adaui [3,4].
Juoaxmuuni 3acoou: [1,2,5,6]

Acinna cucTemMa KOOpAMHAT Ha IUIOLIHMHI Ta Y
npoctopi. OpieHTalis IUIOIUHY Ta TIPOCTOPY.
JlekapToBa IPsSIMOKYTHA CHCTEMa KOOPAUHAT SIK
YaCTUHHHUN BUTIAIOK aiHHOI CHCTEMH KOOPIMHAT.

3asoanns na CPC: 3aoaui [3,4].
Juoaxmuuni 3acoou: [1,2,5,6]

[TonsipHa, nuiniHIpUYHA Ta chepruyHa CUCTEMHU
koopauHnat. 3asdanns na CPC: 3adaui [3,4].
Juoaxmuuni 3acoou: [1,2,5,6]

IleperBopeHHs adiHHOI Ta 1EKAPTOBOi CUCTEMHU
KOOp/IMHAT €JIEMEHTIB MPOCTOpY MpPHU Nepexoi 10
HOBOTO 0a3zucy.

3asoanns na CPC: 3aoaui [3,4].
Juoaxmuuni 3acoou: [1,2,5,6]

PiBHSAHHS MIIOLIMHM, 331aHOT TOUKOIO 1 HAIPSIMHUM
nianpocropoM. IlapamerpuyHi piBHAHHS IJIOIIMHY.

3asoanns na CPC: 3aoaui [3,4].
Jluoaxmuuni 3acoou: [1,2,5,6]

HenoBHi piBHSHHS MI0OMMHU. PIBHSHHS MIIOMIKUHU Y
BiJIpI3Kax, pIBHSHHS TJIOMIWHH, 110 TPOXOAUTH
4yepes TP TOYKH, 110 He JIKATh Ha OAHIN MpsAMii,
HOPMOBAHE PIBHSHHS IJIONTMHU. BiIXUICHHS TOUKH
BiJl TUTOMIMHHM. JKMYTH Ta B'SI3KH ILTOMIUH.

3asoanns na CPC: 3adaui [3,4].
Juoaxmuuni 3acoou: [1,2,5,6]

10

[Ipsima niHig y mpocTopi: MpsiMa, 3a/1aHa TOYKOIO 1
HanpsSIMHUM BEKTOPOM, KaHOHIYHE PIBHSIHHA Ta




napaMeTpUYHe PiBHAHHS MPSAMOi, 3arajbHe
PIBHSHHS ITPSIMOT.

YMOBH HaJIS)KHOCTI MPSMOT JIO TUIOIIUHU, YMOBH
HaJISKHOCTI IBOX MPSIMUX OJHIN TUTOLTHHI.

3aeoanns na CPC: 3adaui [3,4].
Juoaxmuuni 3acoou: [1,2,5,6]

11

Bincrani Mixk npssMUMU, BiICTaHI MiX TUIOIIUHAMH,
BiJICTaHb MK TOYKOIO Ta TUIOIIUHOIO, MPSMOIO.
Bincranp Mixk MUMOODKHUME TipssMuMH. KyTn Mix
OpSIMUAMH, IJIonMHaMu. KyT Mix mpsiMoro Ta
TUTOIIMHOK0. YMOBH NapalieIbHOCTI IPSIMUX,
TUTOIIMH, MPSMOI 1 IJIOUIMHA. Y MOBH
NEPIEHAUKYISIPHOCTI MPSMHUX, TIOLIHH, TPAMOT 1
IomH. MUMOODKHI TIPsIMi, BiICTAaHB MiXK
MUMOODKHUMU NMPSMUMH, PIBHSHHS CIILJIBHOTO
neprneHauKysipa. JXmMyT npsamux.

3asoanns na CPC: 3aoaui [3,4].
Juoaxmuuni 3acoou: [1,2,5,6]

12

PiBusiHHA niHIT Ha mmomuHi. [TapameTpuyne
MpeACTaBICHHS JIiHi1. PIBHSHHS JHIT B pI3HUX
cUcTeMax KoopAuHat. J[Ba TUIHK 3aj1a4, TOB'sI3aHUX
3 aHAIITUYHUM TIPEICTABICHHSM JIiHi1.
Knacudikais miockux minii. [lepeTun nBox miHii
Ha TIJIOIIHHI.

[IpsiMa Ha TJIOUIMHI SIK YACTUHHUMN BUMAI0K MPSIMOi
y IPOCTOPI.

3asoanns na CPC: 3aoaui [3,4].
Juoaxmuuni 3acoou: [1,2,5,6]

13

JIinii npyroro nopsaky. KaHoHI1UHI piBHSHHS
eJnirnca, rinepoboiu Ta napadbosu,

3asoanns na CPC: 3aoaui [3,4].
Juoaxmuuni 3acoou: [1,2,5,6]

14

Hocnimxenus Gopmu emirnca, rinepooau Ta
napaloJiv 3a KAHOHIYHUMHM PIBHSHHSMHU.
JlupexTpucu enirnca, rinepooiu, mapadoiin.
Excruentpucurer.

3asoanns na CPC: 3adaui [3,4].
Juoaxmuuni 3acoou: [1,2,5,6]




15 [TonspHi piBHSIHHS efinica, rinepOou, mapadomu. 2 2 2
OnTH4HI BIACTUBOCTI JHIN IPYroro mopsaxy.
KpuBi qpyroro nopsiaky sk KOHiUHI IEPEPi3H.
3aeoanns na CPC: 3adaui [3,4].
Juoaxmuuni 3acoou: [1,2,5,6]
16 3aranpHa TEOopis JIiHINA APYroro MOpsIAKY: 3BEACHHS )
3araJbHOTO PIBHSHHS KPUBOI JPYTOTO MOPSAKY 10
HAHTIPOCTIIIOTO BUTIISTY 33 JJOTIOMOTOIO
NEePEeTBOPEHHS KOOpAUHAT. [HBapiaHTH JiHIH
JPYTOTO TOPSIAKY Ta 3BEJICHHS X PIBHSHB 10
HANMPOCTIIIOTO BUTIISATY.
3asoanns na CPC: 3aoaui [3,4].
Juoaxmuuni 3acoou: [1,2,5,6]
Lentp ninii apyroro nopsaxy. [leperun minii )
17 JPYToro MOPSAKY 3 IPSMOI0. ACUMIITOTH, TOTHYHI.
Hiametpu niHil Apyroro nopsaky. ['onoBHi
HanpsMKH, oci. Kiacudikaris niniit gpyroro
MOPSIKY.
3asoanns na CPC: 3aoaui [3,4].
Juoaxmuuni 3acoou: [1,2,5,6]
18 HiameTpu niHiil apyroro nopsiaky. ['omoBH1 5
HarnpsiMkH, oci. Kiacudikarist niHii 1pyroro
TTOPSIKY.
3asoanns na CPC: 3aoaui [3,4].
Juoaxmuuni 3acoou: [1,2,5,6]
19 [ToBepxH1 ApyoOro NopsAAKy Ta iX KaHOHIYHI 3)
PIBHSIHHS: TIOBEPXHI 00EpTaHHS. IWIIHAPUYIHI Ta
KOHIYHI TOBEPXHI, eNincoinu, inepoonoiny,
TiHIAYaTi MOBepXHi. 3Be/ICHHS PiBHIHb MIOBEPXOHB
JPYToro MOPSAKY 10 KAHOHIYHOO BUAY.
3asoanns na CPC: 3adaui [3,4].
Juoaxmuuni 3acoou: [1,2,5,6]
20 MKP 5
21 Po3paxynkoBa podoTa 10
22t | Icnut 30
3aramom 30 30 90




5. Camocriiina po6oTa cTyaeHTa

BuBuUeHHS TUCHMIUTIHM BKJIIOYA€ HACTYITHI BUIM CAMOCTIHHOT poOoTH:

1. migroToBKa A0 JICKIIHHUX Ta MPAKTUYHUX 3aHATh, BAKOHAHHS JIOMAIIIHIX 3aBJaHb;
MiJITOTOBKA KOHCIICKTIB JISKIIIHHUX Ta MMPAKTUYHUX 3aHSTh;

BHUKOHAHHS PO3paxyHKOBOI poOOTH;

MiJIrOTOBKA Ta BUKOHAHHS MOJIYJIbHOT KOHTPOJILHOT poOOTH (p030HTa HAa YOTHPHU YaCTHHH ),
MirOTOBKA MPE3eHTAIlIl JOTOBIICH;

caMOCTiiHe ONaHyBaHHS (3a JOIMOMOIOK PEKOMEHIOBAaHMX BHUKJIAJAa4eM JDKEPEN) OKPEMHX

oM wLN

TeM;
7. MAroTOBKA JO ICIUTY.

IosiTKa Ta KOHTPOJIL
6. IMoaiTmka HABYAJIBLHOI TUCHUILTIHN (OCBITHLOT0 KOMIIOHEHTA)

PexoMeHn10BaHi MeTOI HABYAHHS: BUBYCHHS OCHOBHOI Ta JIOMOMDKHOI JIITEPATypH 3a
TEMATHKOIO JICKIIiH, pO3B’I3yBaHHS 3a7a4 Ha MPAKTUYHUX 3aHATTSAX Ta IIPH BUKOHAHHI JJOMAITHIX
poOiT.

CryneHTy peKOMEHYETbCS BECTH JOKJIQAHUN KOHCHEKT JIEKL1H (TaKOX y €JIEKTPOHHOMY BUTJIAIL).
BaxmBuM acriekToM sSIKICHOTO 3aCBOEHHS MaTepially, BiIIPaIlOBaHHSI METO/IIB Ta aJITOPUTMIB
PO3B'SI3yBaHHS OCHOBHHX 3aBJaHb JUCIMIUTIHU € CaMOCTiifHa poOoTa. BoHa MiCTHTB: YHTaHHS
JiTeparypH, OriIsi JiTepaTypu 3a TEMOIO, MIATOTOBKY /10 3aHATH, BAKOHAHHS PO3PaXyHKOBOT
pobotu, miarotroBky 10 MKP Tta icniuty.

AxkajieMiuHa 100poUecHICTh

[ToniThka Ta MPUHIMIIM aKaieMidHOI 100podyecHOCTI BU3HaueH1 y po3aiii 3 Koxgekcy yecti
HarionanbHOro TEXHIYHOTO yHIBEpcUTeTY YKpaiHu «KUiBChbKUI MOMITEXHIYHUHN IHCTUTYT 1IMEHI1
Iropst Cikopcrskoroy. Jleranprime: https://kpi.ua/code, ITonoxxeHHs po cucTeMy 3a0e3neUeHHS
akageMiuoi gjoopouecrocti B KIII im. Iropst Cikopeskoro_https://document.kpi.ua/2026 _HOD-623

HopMmu eTnuHoi noBexiHku

Hopmu eTnuHO1 NOBENIHKY CTYIEHTIB 1 IPalliBHUKIB BU3HauUeH1 y po3auti 2 Kogekcy yecti
HamioHaibHOro TEXHIYHOTO yHiBepcuTeTy YKpainu «KUiBCbKUIl MOMITEXHIYHUN ITHCTUTYT IMEHI1
Iropst Cikopcekoroy. Jletanbrimie: https://kpi.ua/code

Cucrema BHUMOT, siKi BUKJIAIa4 CTABUTDb IMEPEA CTYACHTOM:

BinBimyBaHHS JEKIIii, MPaKTUYHUX 3aHATH, @ TAKOXK BIJICYTHICTh Ha HUX, HE OLIHIOEThCA. O/THAK,
CTYJICHTaM PEKOMEHIYETHCS BiIBIIYBaTH 3aHATTS, OCKUTLKH HAa HUX BHKJIAJIAETHCS TEOPETUIHHIA
MaTepiall Ta PO3BUBAIOTHCS HABUYKH, HEOOXITHI JJIs1 BUKOHAHHSI CEMECTPOBOTO 1HIUBITyaTbHOTO
3apnaHHsA. CucTema OLIHIOBaHHS OpIEHTOBaHA HAa OTPHUMAaHHs OalliB 3a aKTUBHICTh CTY/IEHTA, a TAKOXK
BUKOHAHHS 3aBJIaHb, SIKi 37JaTHI PO3BUHYTH MIPAKTUYHI YMIHHS Ta HABUYKHU.

® npaBuJjia l'lOBe)liHKI/I Ha 3aHATTAX:

1. aKTHUBHICTH CTyJEHTa Ha 3aHATTI O3HAa4Ya€ PO3B'I3yBaHHS 3aJad Ta BIJIOBI/II Ha TEOPETUYHI
MUTAHHS KOJIO TOIIKH (200 OHJIaliH);


https://kpi.ua/code
https://kpi.ua/code

2. Tij 4gac 3aHATTS 000B'I3KOBO MalOTh OYTH BIIKIIIOUCHUMH TelleOHU Ta OYyIb-SKi TaHKETH;

3. 3aXHWCT pPO3paxyHKOBUX pOOIT Ta IHIIUX 3aBJIaHb BiAOYBAETHCS TICIS MPEACTABICHHS
BIZIMOBITHUX POOIT y MHCEMOBOMY/E€IEKTPOHHOMY BHIJIAI. 3aXUCT poOIT BKIIOUAE B cede
MUTaHHS TEOPETUYHOTO XapaKTepy, 3TiAHO TEMH pOOOTH;

4. 3a0x0ovyBaJIbHI Oamy HANAIOTHCS 3a MIATOTOBKY IOTMOBiAI Ha KOH(EPEHIi0, HAMCaHHI IiJ
KEPIBHHUIITBOM BHKJIa/Iada HAyKOBOI pOOOTH, PO3B'SI3yBaHHs 3aj1a4 IiIBUIICHOT CKJIAHOCTI,

5. mepenbaueHO TepecKIagaHHsS MOJIYJIBHHX KOHTPOJIBHUX pOOIT (HE Oiulblie IBOX pas).
OOO0B'13K0BO CJIii BUKOHATH POOOTY HaJ MOMIJIKAMHU B PO3PAXYHKOBIM POOOTI, SKIIO TaKi
MIOMUJIKH OyJIe TOMYIIEHO

6. poOOTHM BUKOHaHI HECAMOCTIiHO, YW 3a JOMOMOTOIK OHJAHH-KaIbKYIsATOpa, HE
3apaxoBYIOThCSI.

7. BuAyn KOHTPOAIO Ta PEUTUHIOBA CUCTEMA OLiHIOBAaHHA pe3ybTaTiB HaBY4aHHA (PCO)

[ToTouyHMiT KOHTPOJIB: BIAMOBI/II HA MPAKTUYHHUX 3aHATTAX, EKCIpec-onuTyBaHHs Ta TecT, MKP.

KanennapHuii KOHTpOIIb: TPOBOIUTHCS JIBiYi HA CEMECTP SIK MOHITOPUHT IIOTOYHOTO CTaHy BUKOHAHHS
BUMOT cuialycy. st THX CTYIEHTIB, IKi MPOTATOM CeMECTpy He HaOepyTh OCTATHIO KiIbKICTh OalliB
nepeadadeHo MiJICyMKOBY KOHTPOJIbHY po0oTy. JlJis CTYEHTIB, 110 MalOTh OLIbIIIE TPHOX MPOITYCKIB
3aHATH MependaueHo JOAATKOBI 3aBJaHHS 3 OJAIIBIINM 3aXHCTOM.

(ITonoxenns mpo cucremy oiliHoBaHHA pe3ynbTaTiB HaB4aHHA B KIII im. Irops Cikopcekoro
https://osvita.kpi.ua/node/37)

CemMecTpoBU KOHTPOJIb: 1CTIUT

PO3HO)IiJ'I HaBYaJIbHOT'O YacCy 3a BUAAMH 3aHATH i 3aBAdaHb 3 I[I/ICI_[I/IHJ'IiHI/I 3FiL[HO 3 pO60‘-II/IM
HaBYaJIbHUM IIJIaHOM.

Hagu. gac Po3moain HaBYaIEHUX TOAUH KontposnbHi 3axo01u
Cemectp Axan.
Kpenutu Jlexuii | Ilpaktuusi CPC MKP | PP Cewmectp.
oL aTecT.
1 5 150 30 30 90 1 1 eK3aMeH

Ha nepiiomy 3aHsTTI 3700yBayl 03HAHOMITIOIOTHCSA 13 pEHTHHIOBOIO crcTeMoro oliHioBaHHS (PCO)
JTUCLMIUTIHY, sIKa T0Oy/10BaHa Ha OCHOBI I1010KeHHS PO CUCTEMY OL[IHIOBAaHHS pe3yJbTaTiB
HaB4aHHA https://document.kpi.ua/files/2020 1-273.pdf.

[ToTounuii KOHTPOJIB: PpoHTANTBHUN (YcHUI, ucbMoBuil), MKP, PP, cTBOpeHHS KOHCIIEKTIB 3aHSTh,
BIJIMOBi/Ii HA TPAKTHUYHUX 3aHITTSIX.

KanennapHuii KOHTPOJIb: IPOBOAUTHCS ABIUl HA CEMECTP SIK MOHITOPHHT TOTOYHOI'O CTaHy
BUKOHAHHS BUMOT CHJIa0ycCy, pe3ylbTaTH KO0 Bi0OpaxkatoThesl B cucteMi EnekTponHuit kamiyc
https.//campus.kpi.ua.
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PeliTuHroBa cucremMa OIiHIOBaHHS BKJIFOYA€E BC1 BUIM TECTYBaHHS: KOHTPOJILHI POOOTH, SIKICTh
BUKOHaHHs PP, miaroToBKy npe3eHTanii Ta KOHCIEKTIB, BIAMOBI/I Ha IPAaKTUYHUX 3aHATTSIX.
KoskeH CTyIeHT OTpUMY€ CBii MiJICYMKOBUH PEUTHHT 3 TUCIUILTIHH.

BiamoBiai mijg yac mpakTUYHUX 3aHATH
Baroswuii 6an 1

1. sgxmo 3amada TOBHICTIO pO3B’s3aHa, TO 3100yBa4 OTPUMYE  MaKCHMAalbHY KiJTbKIiCTh
3aIlJIAHOBAHHUX OaJliB;

2. SKIIO BIAMOBIAL MpaBWIbHA, aJle Y PO3B’SI3Ky € HETOYHOCTI, TO 37A00yBau orpumye 0,5
3aIlJIAHOBAHHUX OaJliB;
3. SKIIIO He3aJI0BUIbHA BI/MOBIIb, METO PO3B’sI3yBaHHA 3aAa4i HenpaBuwiIbHUM — 0 Oam

PeiiTuHrosa cucreMa OLiHIOBAHHS JJI51 J€HHOI0 HABYAHHSA

b KoHTpoapHuii 3aXi/] OLIHIOBaHHS % BRI Kinekicts | Besoro
3/1 Oan
1. AKTHBHICTh Ha TIPAKTUYHUX 3aHATTSIX 5 1 ) )
3. MKP 20 10 2 25
4. Buxonanns ta 3axuct PP 25 25 1 30
5 Ex3amenarniitna po6ota (000B’ I3KOBUI 30 30 1 30
' 3aXHCT)
Beporo 90

KpuTepii o1iHIOBaHHS KOKHOI'O 3aX0/ly PO3MIIIYIOThCS B KaMITyCl, TPYIIOBii MOLITI /a00 OroJomyroThCs
nepe;; KOHTPOJIbHUM 3aX0JIOM.

O608B’A3KOBI YMOBU AONYCKY A0 icnuTty Kputepin

1 PelTnHr He meHwe 35 6anis
2 Bignosigi Ha 3aHATTAX He meHwe 3 6anis
3 BnMkoHaHHA MKP He meHwe 13 6anis
3 BMKOHaHHA Ta 3axucT PP He meHwe 15 6anis

3aoxouyBaJjibHi 0aau

Hamnucanns te3 3a TEMaTHUKOO HABYAIBLHOI JUCHUILIIHA 5 GamiB




Hanucanns cratTi abo y4acTh y MiDKHApOJIHUX, BCEYKpaiHChKHX | 5 OaiB
Ta/a00 1HIIMX 3aX0/JjaX Yd KOHKypcax (3a TEMaTHKOI HaBYAIbHOT
JICITUTLITIHN )

Tabmurs BiAMOBIIHOCTI PEHTHHIOBUX OalliB OI[IHKaM 32 YHIBEPCUTETCHKOIO IIKAJIOKO:

Kinvxicmo b6anie Ouyinka
100-95 BiaminHO
94-85 Hyxe nodpe
84-75 Ho6pe

74-65 3a10BITEHO
64-60 JlocTaTHBO
Meuize 60 Hes3agoBuipHO
He BukoHaHi ymoBu gonycky | He nomymieHo

8. [opaartkosa iHpopmauia 3 gucumnnniHm (OCBITHLOro KOMMNOHEHTA)

VY Bumaaxy aucTaHmiiHOi HOpMHU HaBUAHHS OpTraHi3allis OCBITHBOTO MPOIECY 3AIHCHIOETHCS 3
3aCTOCYBaHHSAM €JEKTPOHHOI momiTH, Telegram, Bizeo-koHdepenitiii B Zoom. ITotounuii
KOHTPOJIb MOK€ TIPOBOJUTUCH Y BUTJISI/II TECTOBUX KOHTPOJIBHUX POOIT HA Pi3HUX IIaTdopmax.

IlepeJtik TeoOpeTHYHUX NUTAHB KYPCY

1. TlonaTTs BekTOpa, HANpSMIEH] BIAPI3KH, BEKTOP K MHOKMHA CIIIBHANPSMIIEHUX BIAPI3KIB.
PiBHICTH BEKTODIB.

N

JIiHiiiH1 oneparlii HaJl BEKTOpaMH Ta iX BIACTHBOCTI.

w

KounineapHicTh 1 KOMIUTaHapHICTh BeKTOpiB. JIiHilHa 3anexHICTh BeKTOpiB. Po3kian BekTopa
3a 6a3MCcoOM Ha IUIOIHMHI 1 y TPOCTOPI.

JloBxkuHa BekTopa. BijfcTanb MiXk TBOMa TOUKaMH.

[Toain Bigpi3Kka y JTaHOMY BiJTHOIIECHHI.

TpuBUMipHUN BEKTOPHUN IPOCTIp 1 HOTO MiITPOCTOPH.

4
5
6. Ilpoexmis BekTOpa Ha Bich. HampsiMHI KOCHHYCH BEeKTOpa
5
8. Baswuc miniitHOTO TIpOocTOpy. Teopemu mpo OGasuc.

9

Buwmipnicts ipocTopy.
10. n-mipHU# BEKTOP 1 BEKTOPHUH MPOCTIP.

Meroa koopauHaT

11. Adinna cuctema KOOpAWHAT HA TUIOMIMHI 1 y TPOCTOPI.



12.

13.
14.

15.
16.
17.
18.

OpienTartis romuHM Ta mpoctopy. [IpsMokyTHa cucTemMa KoopauHat y mpoctopi. OpieHTartis
IPOCTOPY.

[TepeTBOpenHs adiHHOI CHCTEMHU KOOPIMHAT.

IIeperBopeHHsI NMPSAMOKYTHOI JIEKAapTOBOI CUCTEMH KoopauHat. [lapanenbHe nepeHeceHHs
ocCeH, ITOBOPOT OCE.

3aranbHe MepeTBOPEHH MPSMOKYTHUX KOOPAMHAT Ha IUIONIMHI Ta Y IPOCTOPI.

Koopaunatu BekTopa, KOOpJUHATH BEKTOpa B OPTOHOPMOBAHOMY Oa3HCi.

JliniiiHi oneparlii HaJ BEKTOPMHU B CUCTEMI KOOPAMHAT.

[TonsipHa cucrteMa KOOPAMHAT. 3B'SI30K MK MOJISIPHUMU Ta MPSIMOKYTHUMHU KOOPAMHATAMHU.

Jlo0yTKH BeKTOpiB

19.
20.
21.
22.
23.
24,
25.
26.

Ckansipauii 10OYTOK BEKTOPiB: 03HAYCHHS, BIACTHUBOCTI, ()I3MUHUI 3MICT.

CkanspHuii 100yTOK BEKTOPIB Y KOOpJIMHATHIN popmi.

Bektopuuii 100yTok BekTOpiB. O3HAUECHHS, BIACTUBOCTI, (13UYHUIL 3MICT.
Bektopuuii 100yTOK y KOOpAUHATHIN (HOpMI.

Mimmanuii 1oOyTOK TpbOX BeKTOpiB. O3HAaYEHHSI Ta BIACTUBOCTI, TEOMETPUYHUI 3MICT.
BusnaueHHs MimaHoOTo J0OYTKY Yepe3 KOOPIUHATH BEKTOPIB.

Heo0OximHi i 1ocTaTHI yMOBH KOJIHEAPHOCTI TBOX 1 KOMIUIAHAPHOCTI TPHOX BEKTOPIB.
[Mongiitnmii BekTopHUil 100yTOK. O3HAYEHHS Ta BIACTUBOCTI.

I'eomeTpuyHi 00pa3u nepuoro NopsaAKy

ILnommnua

27.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.

PiBHSHHS TUIOIMHY, 33]aHOT TOYKOIO 1 HAIIPSIMHUAM T AITPOCTOPOM.
[TapameTpuyHi piBHSHHS IUIOIIMHH.

PiBHsAHHS MUIOIIMHMY, sIKa TPOXOJAUTH Yepe3 TPH 3a7aHi TOUKH.
PiBHSIHHSI MIOIIUHY Y BiJpi3Kax HA OCSIX.

PiBHSIHHS TUIOIIMHY, 32/IaHOI0 TOYKOIO 1 HOPMAJIBHUM BEKTOPOM Yy MPSMOKYTHIM JeKapTOBii
cUCTeMi KOOpJIUHAT.

HopMmanbHe piBHSHHS TUTOIIMHH.

3aranbHe pIBHSAHHSA IUIOMIMHY B apiHHIA CUCTEM] KOOPAMHAT.
Po3mitenHs mIomyHy BiIHOCHO CUCTEMH KOOP/IMHAT.

B3aeMHe po3MiliieHHs TBOX TUIOIIHH.

KMyt nomuH.

B3aeMHe po3MilieHHs TPHOX TIOMIKH. B'si3ka miomnuH.
Binxwunenus Ta BiACTaHb BiJ TOYKH O IUIOIIMHH,

KyT Mix JBOMA MIIOUTMHAMH.

IIpsima Ta miIomuHa

IIpsima Ha nJIoMHI

40.
41.
42.
43.

3aranpHe piBHSHHS MPSMOI Ha IUIOMIKHI. JlocTiIKeHHS HEMOBHOTO PIBHIHHS IPAMOI.
[TapameTpuuHi i KAHOHIYHI PIBHSAHHS IPAMO].

PiBHAHHS TpsAMOT 3 KyTOBUM KO€(]illiEHTOM.

Kyt Mixk 1BOMa IpssMUMU. Y MOBH NapajieabHOCT] Ta NEPHEHIUKYIIPHOCTI JBOX MPSMHUX.



44
45
46

. HopmasnbHe piBHSHHS TIpsIMOT.
. BigxuieHHst TOUKHY BiJ psMOi. BificTaHp BiJl TOUYKH 0 MIPSIMOA.
. B’s13ka npsmMux.

IIpsima y npocropi Ta iiommHa

47.
48.
49.
50.
51.
52.

53.
54,
55.
56.

57.
58.

59.

PiBHsIHHS MPsIMO1, 33/1aHOT TOYKOFO 1 HAIIPSIMHUM BEKTOPOM.

KanoHiuHI Ta mapamMeTpu4Hi piBHIHHS MPSAMO].

3aranpHe piBHSHHS MPSIMOI, 33/1aHOT SIK IEPETUH JIBOX TUIOIIUH.

B3aemHe po3MilieHHs [BOX MPSMHX y IIPOCTOPI.

MumoOixHi psiMi. YMOBa MUMOODKHOCTI IBOX MPSIMHX.

CrhinpbHUH TEPHEeHAMKYISP OBOX MHUMOODKHMX HOpAMUX. BiacraHb MiX MHUMOODLKHUMH
TPSIMAMH.

Kyt Mix 1BOMa IpSIMUMU, KYT MIXK JIBOMA IUIONIMHAMH, KYT MIX IPSMOIO 1 TUIOIIHWHOO.
YMOBH napanenbHOCTI 1 NEPIEeHIUKYISIPHOCTI MPSIMOI 1 TUTOIIHHH.

YMOBH napaieabHOCTI 1 NEPIEHAUKYISIPHOCTI IIOIHH.

Bincranp Mik NpsSMHMHM, BiJICTAaHb MDK IUIONIMHAMHM, BiJICTaHb BiJi TOYKH 10 IUIONIMHH,
BiJICTaHb BiJl TOYKH JI0 MPsMO] (Ha TUIOIIHHI Ta y TPOCTOPI).

[TepernH nipsiMoi 3 IonMHOK. [TepneHIUKYISIp A0 TUTOMIMHH, IEPIICHIUKYJIISP 0 MPSMOT.
PiBHSHHS TUIONMHYM IO MPOXOJAWUTH Yepe3 OBl MPsAMi MO NMEPETUHAIOTHCS, BIJICTAHb MIiX
napageIbHUMHU TTPSIMUMH.

Bu3HadeHHs po3TalllyBaHHS JBOX 3aJJaHMX TOYOK BIJHOCHO JIBOX 33J[aHUX ILJIOIIHH.

Kpusi apyroro nopsaky

60

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

72.
73.
74.
75.

76

. Eninic, o3Ha4yeHHs Ta BUBEJEHHS HOTO KaHOHIYHE piBHIHHA. JlocmimkeHHs hopmu. DokiabHI
paniycu.

I'inepOona, o3HaueHHs. BuBeeHHA KaHOHIYHOTO piBHAHHSA. DOKaNIbHI paailycH.
Jocnigxenns popmu rinepoonu. ACUMITOTH TinepOoIH.

[Tapabona. O3HaueHHs, BUBEIEHHS! KAHOHIUHOTO PIBHSHHSL.

ExcuenTpucureT NiHil Apyroro nopsaxky. @okaibHi BIaCTUBOCTI KPUBUX JIPYrOro MOPSAIKY.
JupekTpucu JiHIlA APYyroro Nopsaky.

Hocnimxenns Gpopmu emirnca, rinepooiau Ta napadoiu Mo ix KaHOHIYHUM PIBHSHHSIM.
[TonsipHe pi1BHSHHS JHIT APYTOTO MOPSIJIKY.

OnTHyHI BIACTUBOCTI KPUBUX APYrOro MOPSIKY.

Koo, eninc, rinep6o:a i napabosa Sk KOHIUHI IepepizH.

3aranpHe piBHSHHS JHIT IPYTrOro MopsaKy 1 3BeJIeHHs HOro 0 KaHOHIYHOTO BHTY.
CrporieHHs1 pIBHSHHS JIiHII JPyroro MOPSAAKY LUIAXOM MOBOPOTY B adiHHIA cucTemi
KOOp/IMHAT.

LlenTp AiHIT APYrOrO MOPSIKY.

CrpotiieHHs piBHSHHS LIEHTPAJIbHUX JIIHINA APYroro nopsiaKy.

[uBapianTH piBHSAHHS JiHII PYTOTrO NOPSAIKY.

[TepeTus diHii qpyroro NopsAAKy 3 NPSIMOI0. ACUMITOTH Ta ACHMITOTHYHI HATIPSIMKH.

. JloTuyHi 110 JiHINA APYroro NOpsAKY, 3alaHUX 3arajlbHUM PIBHSHHSM.



77. JlotnyHa 70 enirnca, 3aJJaHOTO B KaHOHIYHOMY BUTIIsAAI. JloTH4yHa A0 rimepOosu, 3a1aHoi B
KaHOHIYHOMY BUTJIsiAL. JloTHYHA 10 Tapaboin, 3a1aH01 B KAHOHIYHOMY BUTJISAII.

78. Niametpu niHil gpyroro nopsaky. CrpspkeHi HanpsMu. B3aeMHO cripsikeHi HiaMeTpu JiHiH
JPYroro MopsaKy.

79. T'ooBHI HANIPSIMKH, OCI.

80. Knacudikarisi HeHTpaabHUX JIIHIK IPYroro MopsIKy.

81. Knacudikaris JiHii mapaboaigHOTO THITY.

82. IlepeTBopeHHsT Koe(DIIIEHTIB PIBHSAHHS JIiHII APYroro MOPSAKY IPH TEpexoii 10 HOBOI
JICKapTOBOI CHCTEMH KOOPIMHAT.

IToBepxHi APYOro nopsiagKy

83. IToBepxHi ob6epranns. [puniHApHUYHI 1 KOHIYHI TTOBEPXHI.

84. Enincoinu.

85. I'imepOooiay.

86. IIpsiMoutiHiiiHI TBIpHI MOBEPXOHB APYroro nopsaky. JliHiiiuati moBepxHi.

87. 3BeneHHs piBHSHB MMOBEPXOHB JAPYrOTo MOPSIKY 10 KAHOHIYHOO BHIY.

Onnaiin-Kypeu

JlucraHiiitHe HaBYaHHS Yepe3 MPOXO/HKEHHS CTOPOHHIX OHJIAWH-KYPCIB 32 TEMATUKOIO TUCIUTLTIHA
JIOITYCKAETHCS 32 YMOBH TIOTOJDKEHHS 13 BUKIIaaadeM. [Ipu nipea’ siBJIeHHI cepTUdiKaTy Tpo
NPOXOJ/KCHHS KypCy Ta HOTO MPOrpaMu CTYJICHTY MOXKYTh OyTH 3apaxoBaHi 0ajIi 32 BUKOHAHHS NIEBHUX
MOTOYHMX 3aBJaHb (BIAMOBIII Ha ceMiHapax, IpakTuyHi 3aBaaHHs). [Ipy 1boMy KOHTPOJIBHI 3aX0H 3
JUCIUATUTIHA BUKOHYIOTHCSI Ha 3arajibHHX ITiJICTaBax.

Inkj103MBHE HABYAHHS

HaByanbHa quicuuiiiHa MOXe BUKJIQIaTUCS AJIS YCIX CTYACHTIB 3 0COOIMBUMU OCBITHIMH MOTpedamMu Ta
XOPOIIIMM 3HAHHSM KypCy IIKITbHOT MaTeMaTUKH. Y BUNAAKY MOTPEOH, 3aBIaHHS MOXKYTh OyTH
CKOPHUTOBaHi.

Po6ouy nporpamy HaB4Ya/IbHOI AMCHHUILIIHM (cHi1alyc):
Ckianeno:
JIOLIEHTOM Kadeapu MaTeMaTUyHOi Pi3uKH Ta AUQepeHialbHUX PIBHSIHb, KAHAUJATOM (13.- MaT. HAyK

CenesnpoBoto Haniero [leTpiBHOMO

YxBajeHo kadenporo MaTeMaTH4HOi (Pi3UKU Ta AudepeHuiaabHUX piBHAHB (mporokonaNe 10 Bix
6.06.2026p.))

Horoxaeno MeToau4HOI0 KOMici€ro (i3uko-maTeM aTudgHOro (BakyipTeTy’ (mporokon Ne 11 Bix
26.06.2026)

I MeToaMuHOO paaoto YHIBEPCUTETY — A8 3ara/ibHOYHIBEPCUTETCbKMUX AUCLUMNIH.






