MiHiCTepCTBO OCBITH 1 HAyKH Y KpaiHU
XapkiBChKHI HallioHAIbHUM yHIBepcuTeT iMeHi B.H. Kapa3zina

Kadenpa ¢pynnamenTaibHOi MAaTeMATHKH

“3JATBEPKYIO”

Jlexan (dakyJbTeTy

MaTeMaTHKH 1 iHpOpMaATHKH
N\

Po6ouva nporpamMa HaBYIBHOT TUCIUTUTIHH
AHAJITHYHA reomMeTpis
pIBEHb BHUIOI OCBITH mepummii(dakaaaBpcbKHii)
rany3b 3HaHb 014.04 — Cepennsi ocBita (MaTtemaTuka)
cneuianbHicTh 113- [pukiaagna maTteMaTuka,
OCBITHS nporpaMa «MartemaTnka Ta ingopmaTnka

BUJI JUCLHUILTIHK 000B’SI3KOBA

(bakyIbTeT MaTeMATHKH i iHpopMaTHKH

2024 / 2025 naBuanbHU# pik



MporpaMy peKOMEH0BaHO JI0 3aTBEPKEHHS BUCHOIO PaIor0 GaKyIbTeTy MAaTEMATHKH 1
iHpopMaTUKH

27 cepnins 2024 poky, mpotokoin Ne 8
PO3POBHUK ITPOI'PAMMU:

Avmnoabcbkuii Onexcanap JleoninoBuy, 10kTop iznKo-MaTeMaTHYHUX HAYK, Mpodecop,
npodecop kadenpu GpyHIaMeHTAIbHOI MAaTEeMaTHKH.

[Tporpamy cxBaneHo Ha 3aciiaHHi kadenpu GyHIaMEHTAIbHOT MATEMATUKH
npotokod Bixm 26 cepmas 2024 poky Ne 1.

B. o 3aBimyBaua xadenpu /p Cepriit TE®@TEP

[Iporpamy moromkeHo 3 TapaHTOM OCBITHBOI (IIpodeciitHol) mporpamu «MaTemaTuka Ta
Indopmaruka

I"apaHT OCBITHBOI (TTpOdeciiiHo) .
it

Iporpamu I'anna YEPHOBA

[Iporpamy nmorogkeHo HayKOBO-METOAMYHOIO KOMICi€l0 (haKkyJIbTEeTy MaTeMaTHKH 1
1H(OpMAaTUKH
npoTtokon Bifg 27 cepmHs 2024 poky Ne 1.

['onoBa HAyKOBO-METOUYHOT KOMICIT ‘ - €sren MEHSJIOB



BCTYII
IIporpama HaByanbHOI NUCHUIUIIHMA '"AHAJITHYHA reoMeTpis” CKIaJcHa BIANOBIJHO 10
OCBITHBO-TIPO(ECIIHOT MPOrpamMu MiATOTOBKH GaKaJaBp
cnerianbHOCTi 014.04 — Cepenns ocBita (MaTemaTnka)
OCBITHS MporpamMa «MaTemMaTHKa Ta iHpopMaTHKA»

1. Onuc HAaBYAJIBLHOI AUCHHUILIIHA

1.1. Meroro BUKIaJaHHS HAaBYAIBHOI AMCUUIUIIHM AHAJITHYHA reOMeTpisi € OBOJOAIHHS METOAOM
KOOPIWHAT TNPH BHUPIMICHHI TEOMETPUYHUX 3ajad Ha INIOMHHI 1 B IPOCTOPi, a TaKOXX OBOJIOJIHHS
0a30BUMH TTOHATTSIMHU JIIHIHHOI anreopu.
1.2. OcHOBHMMH 3aBAaHHSAMH BHBYCHHS TUCITUILTIHA € PO3BHUTOK IMPOCTOPOBOT'O MUCICHHS 1 BMIHHS
POOUTH TreOMETPUYHI BUCHOBKH 3 aNTreOpaiyHNX 1 aHATITHYHIX O0YHCIICHb.
1.3. KinbKicTh KpeauTiB — 8

1.4. 3arajpHa KUIbKICTh TOUH — 240

1.5. XapakrepucTHKa HaBYAIbHOI JUCITUILTIHU
O00B’s13x0Ba
Jlenna ¢opma HaBUYaHHS | Baouna (aucranuiiina) Gopma HaBYAHHS

Pik miaroroBku

1-ii |
Cemectp
1-ii — 2-id |
Jlexii
64 ron. \
[TpakTH4Hi, CEeMiHAPCHKi 3aHATTS
64 ropn.
Ha60paTTpHi 3aHATTS
CamocriiiHa poboTa
112 rox. |
y TOMY YHUCIIi iHIUBIAyaabHi 3aBJaHHS
po3paxyHkoBo-TpadiyHa podoTa (1)
16.  3amnanoBaHi pe3ysbTaTH HABYAHHS

VY BiInoBigHOCTI 10 OCBiTHBO-TpodeciiiHol nmporpamu «MaremaTnka» MO 3aBEPLICHHIO Kypcy OyayTh
JOCSITHYTI HACTYITHI Pe3yJIbTaTH HABYAHHS:

[TPHO3. 3HaTi OCHOBHI MOHATTS JIOT1KH, 3arajbHi MPUHUHUIN HOOYIOBHM MaTeMAaTHUYHUX TEOPid, Y TOMY
YUCIl aKCIOMAaTHYHWHA. YMITH (QOpPMYIIIOBATH Ta JIOBOJAWTH MaTeMaTH4YHI TBEpPPKEHHS, OTPUMYBATH
BHUCHOBKHM, BCTaHOBJIOBATH IPABIJIBHICTh PO3B'SI3aHHA 3a7]ad Ta MIpKyBaHb, BOJIOJITH METOJaMHU
JIOTIYHOTO BWBEJCHHs (JEAYKTHBHI, iHIyKTHBHI, CEMaHTH4YHI TOIIO). BolomiTi OCHOBaMH METOIY
¢dopmarizanii, HaBUYKaMH y3arajlbHeHHS! HABYAJIbHUX NI, METOAaMH MaTeMaTUYHUX MipKyBaHb.
[IPHO6. 3natn OCHOBH 1 akcioMaTUKy reoMeTpii. 3HaTH OCHOBHI KJIacH T€OMETPHYHHX Ta TOIMOJOTTYHUX
00‘ekTiB: adiHHI Ta EBKJIIJOBI IPOCTOPH (30KpeMa, TPUBUMIPHHUH), TOMOJIOTIYHI Ta METPUYHI MPOCTOPH,
BiZIOOpaskeHHsI, XapaKTepHi JJIsl TAKUX MPOCTOPIB, AudepeHIiioBaHi KpUBi Ta MOBEPXHi, BIACTUBOCTI X
00‘€KTIB Ta TEOpPEeMH IPO HUX. YMITH JOCITI[PKYBaTH TEOMETPUYHI Ta TOIOJIOTIYHI OO0’€KTH Ta
BUKOPUCTOBYBAaTH 1X y TEOPETHYHMX Ta TNPaKTHYHUX 33hadax. BoJomiTh TreoMeTpudHuMH i
TOTIOJIOTIYHUMH METOAaMH IIPH BUPILICHH]I TEOPETUYHUX 1 NPAKTUYHHUX 3a/1a4.

[IPH12. 3natu knacudikauilo pyxiB Ha IUIOLMIMHI 1 Y IPOCTOpi, KJIIOYOBI PO3AUIH €JIeMEHTapHOI
MaTeMaTHKH, OCHOBHI METOJM DIIIEHHS KOMIUIEKCHHUX 3ajJa4 3 eJIeMEHTapHOI MaTeMaTHKH. YMiTH
BUKOPUCTOBYBaTH T'€OMETPUYHI TIEPETBOPEHHS JUIsl BHPIIICHHS 3a]ad Ha MOOYIOBY, BUKOPHUCTOBYBATH



METOAN E€JEMEHTApHOI MaTeMaTHKH Ul BUPILICHHS KOMIUIEKCHHX Ta OJIMIIaA HUX 3agad. Bojomitu
HaBUYKAMH 3aCTOCYBaHHS KOMIUIEKCHHMX METOMIB pIOIEHHS MAaTeMaTHYHHX 3a7ad, MeTOJaMHt
MaTeMaTHYHUX MipKyBaHb, 3HAHHAMH IIPO 3aCTOCYBAaHHS MaTEeMaTHYHHUX METOMIB JUIA PO3B’SI3yBaHHS
NPaKTHYHUX 3a/ad.
I[TPH19. 3Hatu TeopeMH 1 METOAM KIACHYHUX 1 CYyYaCHHX PO3[IiIIB TreoMeTpii i TOMmoJorii:
mudepennianbHoi reoMeTpii, piMaHOBOi reomerpii, reometpii miaMHoroBuaiB i1 Tpyn Jli. Ywmitn
3aCTOCOBYBATH Cy4YacHI METOAM T€OMETpii i TOMOJOrii sl OTPUMaHHS HOBHX HAYKOBHX PE3yJbTATiB 3
MaTEeMaTHKH.

JlocarHeHHs pe3ybTaTiB HaBUaHHS B1JJOYBA€THCS 32 PaXyHOK
3uano
- OCHOB BEKTOPHOI anreopu.
- BHU3HAYCHHS a(iHHOTO Ta €BKJIIIOBOT'O MPOCTOPIB.
- BHU3HAYEHHS CKAISIPHOTO, BEKTOPHOTO Ta MIMIAHOTO JOOYTKIB.
- 03HaK KOJIHEapHOCTI Ta KOMIUIaHAPHOCTI BEKTOPIB.
- PpIBHSHB IPSIMHUX 1 IJIOUINH B a)iHHOMY Ta €BKIIIJJOBOMY MTPOCTOPaXx.
- BH3HAYEHb OMYKIMX MHOKWH, BU3HAUCHHS OIYKJIOT 0O0JIOHKH Ta ii MEXaHiYHHUI 3MICT.
- KaHOHIYHHX (POPMHU KPUBHX 1 MOBEPXOHb 2-TO MOPAIKY.
- BIIACTHUBOCTEH PyXiB, TEOpeMH PO KiIacu(ikaliro pyxiB Ha IDIONMHI Ta B IPOCTOPI.
ma ymino
- 00YHCHIOBATH JIOBKUHY BEKTOpA Ta KYTH MiXK BEKTOPaMH;
- 3HAXOJWUTH CKAISAPHUH, BEKTOPHUM, TMOABIHHUIA BEKTOPHHU Ta 3MIMIaHWNA AOOYTKH BEKTODIB,
Opi€HTOBaHy IUIOIIYy TapajesorpaMy Ta OpIEHTOBaHUN o00’eM mapanenemineny, (QopMmymnn
MEPETBOPEHHS 0a3KCIB Ta KOOPIUHAT;
- CKJIaJaTH MapaMeTpH4Hi, 3arajbHi Ta HOPMOBaHI PiBHAHHS NPSAMUX 1 IDIONIHH;
- 3HAXOJWUTH KyT MK NMPSIMUMH (TUIOMMHAMHE) Ta KyT MK MPSAMOIO Ta IDIONIMHOIO, BiIXHIICHHS Ta
BIJICTaHb BiJl TOYKH JI0 MPsAMOT (TUIOIIMHY), BIICTAHb MiK MUMOOIKHUMH MPSIMUMU;
- 3amnmcaTy NepeTBOPEHHS IEHTPaIbHOI, OCKOBOI CUMETPil Ta CHMETPIi BiTHOCHO IUIOIIHHU;
- 3ammcaTd OChOBHI MOBOPOT 3a JOMOMOTOI0 KBATEPHIOHIB;
- 3HaWTH PiBHAHHS F€OMETPUYHOTO MICIISl TOUOK 32 HOTO OMUCOM;
- 3HAXOAWTH (OKYCH, AWPEKTPUCH, ACHMITOTH Ta EKCIEHTPUCUTET KPUBUX IPYroro MOPSIKY;
HEHTp, oci (IUIOIIMHU) CUMETpii KpUBHUX (TIOBEPXOHB) APYTOro MOPSIKY; AOTHYHI TUIONIMHUA 10
MOBEPXHI IPYTroro MOPSAKY Ta MPSAMOJIiHINHI TBipHI;
- 0o0YHCIIOBATH iHBapiaHTH KPHUBHX Ta MOBEPXOHb JPYroro HOPSIIKY;
- BHU3HAYaTH THI KPUBOI (IIOBEPXHIi) APYyroro mopsjaky 1o ii 3arabHOMY PiBHSHHIO Ta 3HAXOIUTH
KaHOHIYHY CUCTEMY KOOD/HHAT;
- 3amucaTy aHaJiTUYHWI BUpa3 JUI pyXy Ha IJIOMIMHI Ta B IPOCTOPI.

2. TemaTnuHMii IJIaH HABYAJILHOI JHCIHUILIIHA

Cemectp 1.
Po30in 1. OcHOBHM BeKTOPHOI ajiredpu

Tema 1. BekTopu, KOOpAUHATH, ap)iHHI KOOPIAMHATHI CHCTEMU.

Hamnpsimuteni Binpizku. ['eoMeTpuyHi BEKTOpH Ta orepailii HaJ HuMU. JIiHIHHII BEKTOPHUHN POCTIP.
basuc niniitHoro mpocropy. Koopaunaaty Bekropa. Po3kiiaganns Bektopy 3a 6a3ucoM. AdinHa cuctema
KoopauHat, PopMyiia IIoIiTy BiJpi3KiB y TaHOMY BinHOIEHHI. [TepeTBOpEHHs 6a3KCiB 1 KOOPAUHAT.
OpieHnraiiis.

Tema 2. CneniajbHi 100yTKH BEKTOPIB Ta iX BAKOPHCTAHHS.

Ckamnsipauii 1o0yToK. [Ipoekuist BeKTopy Ha npsiMy, Bichk Ta IUOMMHY. EBKIigiB mpoctip. BekropHuii
no0ytok. Ilnoma napanenorpamy Ta oro nepeTBOpeHHs npH 3aMiHi 0azucy. O3HaKa KOoJiHEeapHOCTI
BekTopiB. [lonsiitnuii BekTopHuil 100yTOK. ToTOXHICTH SKO00i. IloHSATTS TIpo anre6py Jli. Mimanunit



JI00yTOK BeKTOpiB. O3HaKa KOMIUIAHAPHOCTI BekTopiB. 00’ €M mapanenernineny Ta Horo nepeTBOpeHHs
npu 3amiHi 6a3ucy. ®opmyma Jlamnaca.

Po30in 2. 3acTocyBaHHSI BEeKTOPiB B reoMeTpii.

Tema 1. Ipsimi Ha adinniii Ta eBKIiAOBIH NIomuHi, B adiHHOMY Ta eBKJIiI0BOMY NPOCTOPI.
Buau piBHsIHE TpsiMOi Ha adiHHIN IUTOLIMHI Ta B IPOCTOPi (BEKTOPHE, MapaMeTpUyHe, 3arajibHe).
[Mo3uuiiini 3aga4i Ty (TOYKa -- IpsiMa) Ta (TIpsiMa -- TpsiMa) Ha adiHHIM TUIOLMHI Ta B IPOCTOPI.
PiBHSHHS MpsAMOi HA €BKIIIIOBIH miomuHi. MeTprdHi 3a/1a4i Ha TUTOIIKHI (BiCTaHI Ta KyTH).
IlenTpanpHa Ta OCHOBA CHIMETPIS.

Tema 2. Ilnowuny i npsivi B agpiHHOMY Ta €BKJIiI0OBOMY MPOCTOPi

Buau piBHSHB TTOMMHY B a)iHHOMY Ta €BKJIIIOBOMY HPOCTOpi (BEKTOPHE, TapaMeTpUYHE, 3arajbHe).
[Mo3uuiiini 3aga4i THITy (TOYKa -- TUIOLIMHA), (TIpsIMa -- TUIOIMHA) Ta (IUTOLMHA — IUIOLIMHA) B adiHHOMY
Ta eBKJIIOBOMY IIPOCTOpax. 3aranbHe PiBHIHHS MPSIMOi B €BKIIIOBOMY IIpocTOpi. MeTpudHi 3a7adi B
mpocTopi (Bi/ICTaHi Ta KyTH MiX TPSIMIMH Ta TutomuHaMmu). LlerTpansHa, ochoBa cumetpis. Cumerpis
BiJTHOCHO miomuuyu. KBaTepHiOHH Ta OMUC OCHOBOTO MTOBOPOTY.

Po30in 3. 3acTocyBaHHsi MeTOAIB AaHATITHYHOI reoMeTpii.

Tema 1. Onmykyi MHOKUHH
PiBHSIHHS BiZIpi3Ky, aHANITHYHUNA OMHC OIMyKJI0i MHOKUHH. Omnykita odonmonka. Teopema Kpetina-
Minbmana. MexaHiYHHUH 3MICT OMYKJI0i 000JIOHKHU. 3ajiava JIiHIHHOT OnTUMi3aIlii.

Tema 2. 3apayi Ha reoMeTPUYHi MicLIsI TOHYOK.
Huknoina, eminukioina, rinonukioina. Kouxoina Hikomena. Eninc, rinepbona ta napaboa.

Cemectp 2.

Po30in 1. KanoniuHi piBHAHHS KPUBUX TA MOBEPXOHb 2 MOPAIKY.
Tema 1. Ilapaboaa, exinc Ta rimepooJia.
KanoHiuHe piBHSIHHS, IUpEKTOpialibHA Ta ONTHUYHA BIACTUBICTH Mapadoyn. KaHoHiYHE piBHAHHS,
(dokanbpHa, TUpEeKTopialibHa Ta ONTUYHA BIACTHBICTH enincy. KaHoHiuHe piBHSIHHS, (oKaibHa,
JIUPEKTOpialibHA Ta ONITUYHA BIACTUBICTh Tinepoonu. [lomnsipHi piBHIHHA Tapabomu, exinca i rimepoou.
Tema 2. OxHonapaMeTpu4Hi ciMeiicTBa exinciB, rimep6oJ Ta mapa6oJ
PiBHsiHHS eminica, rinepOonw i mapaboinu, BigHeceHi 10 BepmmHU. CiM’1 eminciB i rinep06oi i3 crnijgbHuM
¢doxanpauM mapaMeTpoM. CimM’1 ciBOKYCHUX eIiNciB Ta rinepoon. ExinTuyHa cucteMa KoopuHAT.
Cim’1 einciB i rinmepOout i3 CHiJIbHUM €KCIEHTPUCUTETOM.
Tema 3. KaHoHiuHi mOBepXHi 2-T0 MOPSAKY.
Huninapuani moBepxHi. [ToBepxHi o0epranns. [losepxHi mepenocy. KanoHiuHi ¢popmu piBHIHB
MOBEPXOHB JAPYTOro MOPSIKY: IIICOiIH, rinepOoI0iay, napadooiau, KOHyCH, IFUTIHAPY. [IpsMotiHidH]
TBipHI Ha MOBEPXHi OHOTIOPOKHUHHOTO Tinepoooiny. [IpsaMoniHiiiHi TBipHI Ha TOBEpXHi
rinepOoIiYHOTO Mapabooiny.

Po30in 2. CniibHa Teopist KPUBHUX i NOBEPXOHDb 2-T0 MOPSJKY.

Tema 1. CnpoineHHs1 piBHSHHS KPUBOI i MOBepPXHi 2-T0 MOPSAKY.
CrinbHI BNACTHBOCTI PiBHAHHS KPHUBHX 1 MOBEPXOHB 2-T0 NMopsiAKy. CrpomieHHs piBHSIHHS 2-TO MOPSAKY.
Knacudikauiiina Teopema s kpuBux 2-ro nopsaky. Kimacudikaniiina reopema aisi moBEpXOHb 2-TO
MOPSIZIKY.
B3aemHe posrairyBaHHs MpsIMOT Ta KPUBOT/TIOBEPXHI 2-To MOpsAKy. Jiamerpu Ta giaMeTpanbHi
IOMHA. [IeHTp Ta IUIOMKMHN CUMETIl.
Tema 2. InBapiaHTH PiBHSIHHSA 2-TO MOPAIKY.
[HBapianTH BiIHOCHO MapaJieNbHOrO NepeHoCcy. [HBapiaHTH BiAHOCHO OPTOrOHABHOTO MIEPETBOPEHHS
0asuciB. 3acToCyBaHHs iHBapiaHTIB JIsl 3HAXOHKEHHS KAHOHIYHOTO PIBHSHHS.

Po30in 3. Pyxu Ha nJionuHi i B mpocTopi.



Tema I. Pyxu Ta iX aHATITHYHHH ONHC.

3arajpHE 03HAYCHHS 1 aHAITHIHUHN onHc pyxiB. OpTOroHANBHI TEPETBOPEHHS Ta OPTOTOHAIBHI MAaTPHIIL.
Tema 2. Teopemu llans

Teopema [ans st pyxiB miomuau. Teopema Lllans mias pyxiB mpocTopy.

3. CTpyKTypa HABYAJBHOI JUCUMILTIHA

Cemectp 1
Ha3Bu po3aimiB i Tem Kinekicts roanu
JneHHa hopma 3a04yHa hopma
yCbOr y TOMY YHCII yCbOI'O y TOMY YHCIi
0 A | m | mab. | iHO. | C. p. A | n | nab. | iHa. |c. p.
1 2 3 | 4 5 6 7 8 9/10| 11 | 12 | 13

Po3nia 1. Ocnosu eéexmopnoi anzeopu
Temal. Bekropu, 14 | 4* | 4* 6
KoopauHaTH, adinHi
KOOPJAWHATHI CUCTEMMU.
Tema 2. CnemianbHi 14 4% | 4* 6
JNOOYTKH BEKTOPIB Ta iX
BUKOPUCTAHHA
Ycboro 3a posaiiom | 28 |8 |8 12

Po3aia 2. 3acmocysannsn eekmopie ¢ 2zeomempii.
Tema 1. Ilpsimi Ha 16 | 6* | 6* 8
adiHHIA Ta eBKITIIOBIH
IUTOIIMHI, B aiHHOMY
Ta €BKII1IIOBOMY
POCTOPI.
Tema 2. ITnoumamn i 14 | 6* | 6* 8
npsMi B aQiHHOMY Ta
€BKJILJIOBOMY ITPOCTOPI
Ycworozaposmiom2 | 40 |12 |12 16
Po3sain 3. 3acmocysanna memoodie ananimuunoi zeomempii,
Tema 1. Omyxoi 16 | 6* | 6* 8
MHOXHWHH
Tema 2. 3anaui na 12 | 6* | 4* 8
TeOMETPUYIH1 MICIA
TOYOK.
KonTponbHa pobota 2 2
Ycworozaposmiiom2 | 40 |12 |12 16
Po3paxynkoBo-
rpagiuna pobora 12 12
Yevozo 200un 120 |32 |32 56
*(3a nucranuiiinor ¢popmoro, Ha miaarpopmi MOODLE)
Cemectp 2
Ha3su po3ainiB 1 Tem Kinekictes rogua
JieHHa dopma 3ao0uHa Gopma
yChOT y TOMY YHCII yCBOTO y TOMY YHUCII
0 A | o | nab. | iHA. | c. . a| n | nab. | iHa. |C. p.
1 2 3|4 5 6 7 8 9110 11 | 12 | 13




Po3aia 1. Kanoniuni pienanna Kpueux ma nogepxons 2 nopsaoky.

Temal. Ilapaboma,
eminc Ta rinepboa.

20

6

6

8

Tema 2.
OnHomnapaMeTpuyHi
ciMelCTBa eminciB
rimep6o: Ta mapabo.

16

4

4

8

Tewma 3. Kanoniusi
MTOBEPXHi 2-TO MOPSIKY.

16

4

4

8

Ycboro 3a pozaiaom 1

52

14

14

30

Po3ain 2. Cninbha meopia Kpueux i nogepxons 2 nopaokKy.

Tema 1. Crpornenus 28 10110 8
PIBHSHHS KPHBOT i

MOBEPXHi 2-TO MOPSIJIKY.

Tema 2. IuBapianTu 14 4| 2 8
PIBHSIHHS 2-TO TIOPSIIKY.

Ycporo 3a po3aiiaom 2 42 14 | 12 16

Po3aia 3. Pyxu na naowuni i 6 npocmopi

Tema 1. Pyxu Ta ix 12 2|2
AHAJITUYHUN OIMC.
Tema 2. Teopema 12 2|2 8

[ans ms pyxiB
mwionuHu. Teopema
Mans mmst pyxiB

POCTOpY.
Ycworo 3a posaiiom 3 | 24 4 | 4 16
Koumponvna poboma 2 2
Ycboro roaiuH 120 |32 | 32 56
4. Temu ceMiHapCbKHX (IPAKTHYHHUX, J1a0OPATOPHHUX) 3aHATH
Cemectp 1
Ne HazBa temn Kinbkictb
3/ TOIUH
1 CropsmoBani Biapizku. ['eomerpuuni BekTopH Ta omepauii Hax HUMU. JIiHIHHUHA 2
BEKTOPHHH IPOCTIp.
2 bazuc niniitaoro mpocropy. Koopamnatu Bektopa. Po3knmamanHs BekTopy 3a 2
Oa3ucoMm.
3 Adinna cuctema koopauHat, DopmMyIia oty BiIpi3KiB Y JAHOMY BiTHOIICHHI. 2
4 | IleperBopenHst 0a3zuciB 1 KoopauHaT. OpieHTalis 2
5 Ckansipamii 1o0yToK. [Ipoekiisi BEeKTOpy Ha MpsIMY, BiCh Ta IUIONIUHY . 2
6 Bexropumii  moOytok. Ilmoma mapamenmorpamy Ta TpuKyTHHKA. (O3HaKa 2
KOJIIHEapHOCTI BEKTOPIB.
7 [onpifinuit BexkTOpHHUH n0O0yTOK. Mimanuii no0yTok BekTopiB. O3Haka 2
KOMIUTaHAPHOCTI BekTOpiB. 00’ €M napanienenineny, TeTpacapy.
8 Bumu piBHsHb mpsMOi Ha adiHHIA IUIONIMHI Ta B OPOCTOPI (BEKTOpHE, 2
napaMeTpuuHe, 3aranbhe). [To3uiliiti 3amayi Tuny (To4ka -- npsimMa) Ta (Ipsma -
- ipsiMa) Ha adiHHIN TUIOIIUHI Ta B TPOCTOPI
9 PiBHsiHHS mpsMOi Ha EBKJIIZOBIM IUIONIMHI. MeETpUYHI 3a1adi Ha ILIOIIMHI 1
(Bixcrani Ta KytH). LleHTpanbsHa Ta OcbOBa CUMETPist
10 | Buaum piBHsSHB TUIOIIMHU B adiHHOMY Ta €BKIIJOBOMY MPOCTOPi (BEKTOpPHE, 2
napaMeTpHyHe, 3arajbHe).
11 | Io3wmiiini 3amayi Ty (ToYka -- IUIOHIMHA), (IIpsMa -- TUIOIIMHA) Ta (IUIOIIMHA 2
— TIoNMHA) B aiHHOMY Ta €BKJIIJJOBOMY IPOCTOPAX MPOCTOPI
12 | 3arampHe piBHSHHA TPSAMOI B EBKIIJIOBOMY TIpocTOpi. MeTpuuHi 3amadi B 2
npocTopi (BiACTaHi Ta KyTH MDK NPSIMUMHM Ta MJIOHMIMHAMH).




13 | UenrtpansHa, ockoBa cuMeTpisi. CHMETpisl BIIHOCHO TUIOLIUHH. 2
14 | KBaTepHiOHHM Ta OITUC OCHOBOTO MTOBOPOTY 2
15 | PiBHsAHHS Bigpi3Ky, aHANITHYHUMA ONMUC OMYKII0i MHOKUHH. OmyKkiia 000JI0HKa. 2
3amaya JiHIMHOT onTUMI3ali.
16 | 3agadi HA reOMETPHUYHI MICIISI TOUYOK 1
17 | Koumponvna poboma 2
Pa3zom 32
Cemectp 2
No Haspa temu Kinpkictb
3/m TOJIUH
1 KanoniuyHe piBHSIHHSI, IUpPEKTOpiaibHA Ta ONTUYHA BIACTHBICTh Mapa0OIIH. 2
2 Kanoniune piBHSHHS, (oOKambHA, JUPEKTOpiadhbHAa Ta ONTHYHA BIIACTHBICTH 4
emmncey.
3 Kanoniune piBHSHHS, (oKambHA, JUPEKTOpiadhbHa Ta ONTHYHA BIIACTHBICTH 2
rinepOom.
4 [MonsipHi piBHAHHS nTapaboiy, efinca i rinepooiu. PiBHsIHHS efinca, rinepooi i 2
napaboJiy, BIIHECEHI /IO BEPIIUHHU.
5 Kanoniyai ¢opMu piBHSHb TOBEPXOHb JAPYroro MOPSAKY:  EIIMCOiay, 2
rinep0omoiau, mapadooiny, KOHYCH, T HIPH.
6 [IpsmominiitHi TBipHI HAa TOBEPXHI OJTHOTIOPOKHIHHHOTO TUIIEPOOTIOUY. 4
7 [psamoniniiiHi TBipHI Ha TOBEPXHI TimepOOIIYHOrO MapadoIoiay 4
8 CripolLeHHs piBHSHHS KPUBOi 2-TO TOPSAIKY. 2
9 CriporieHHs piBHSHHS KPUBOT 2-TO MOPSIIIKY. 2
10 | HiameTpu Ta AiameTpaibHi IUIOMKHY. LICHTp Ta IUIOIUHA CUMETDIi. 2
11 | IeBapianTH piBHSHHS 2-TO MTOPAIKY. 2
12 | Pyxu Ha muiomuHi 1 B mpoctopi. Kowmpoavrua poboma 4
Pazom 32
5. 3aBaaHHA 1J1s1 CaMOCTIiHHOI podoTH
Cemectp 1
Ne Buau, 3micT camocTiitHOT po60TH KinpkicTh
3/n TOJIUH
1 Po3B’s13aHHs 33124 32 Temamu: ['eoMeTpUyHI BEKTOPH Ta OTepailii HaJi HUMHU. 6
Bbazuc niniitHoro npoctopy. AdinHa cucremMa KOOpAUHAT, [epeTBopeHHs
0aswuciB i koopauHat. [3] Ne2, 4,10, 14, 18, 20, 22, 26, 30, 38, 40, 52, 54,
66, 70, 78, 80, 82.
2 Po3B’s3anHs 3a1a4 3a Temamu: CkalisspHuid 00yTOK. BekTopHMii 100y TOK. 8
[onpiitHuii BekTopHUil 100yTOK. Mimanuii 100yTok BekTopiB. [3] Ne 84, 88,
90, 94, 100, 104, 106, 118, 110, 112, 128, 130, 136, 138, 142, 148, 150, 152,
154, 158, 160, 164, 166, 168, 177, 178, 180, 184, 186, 188, 196.
3 Po3p’s13aHHA 3a/a4 3a TeMaMu: Buau piBHSIHB NIpsAMOi Ha adiHHIN TUTOMUHI 8
Ta B IPOCTOPi (BEKTOpHE, MapaMeTpuuHe, 3aranbhe). llo3uiiini 3agayi Tuimy
(Touka -- mpsiMa) Ta (TpsiMa -- TpsiMa) Ha aiHHIN MJIOMIKMHI Ta B MPOCTOPI.
PiBusiHHs mpsimoi Ha eBKIimOBIH rwrommmHi. [3] Ne 230, 232, 236, 238, 244,
248, 250, 254, 256, 260, 262, 266, 268, 274, 278, 280, 288, 294, 298, 302,
304, 310, 312, 314, 424, 426, 428, 434, 438.
4 Po3p’s13anHs 3ama4 3a Temamu: Buam piBHSHB IUomMHM B adiHHOMY Ta 10

€BKJIIIOBOMY MPOCTOpPi (BEKTOpHE, MapaMeTpuyiHe, 3arajbHe). [lo3umiiHi
3ajadi TUNy (TOYKa -- IUIONIMHA), (MpsiMa -- TUIONUMHA) Ta (IUIOIIWHA —
IUIoKHa) B adiHHOMY Ta EBKJIIJJOBOMY IPOCTOpax NpocTopi. 3araibHe
PiBHSHHS NpsAMOi B eBKIioBoMy mpoctopi. [3] Ne 334, 336, 340, 342, 346,
348, 352, 354, 356, 360, 362, 366, 368, 372, 378, 380, 386, 388, 394, 396,
400, 406, 410, 412, 414, 416, 418, 420, 425, 427, 434, 438, 442, 446, 448,
450, 452, 458, 462, 468, 474.




5 | Po3p’si3aHHs 3a1a4 32 TeMamu: B3aeMHe po3TallyBaHHS TOYOK, MPAMHX 1 8
wronuH (pi3Hi 3amaudi) [3] Ne 476, 478, 480, 482, 484, 486, 488, 490, 496,
500, 504, 506.
6 Po3p’s3aHHa 3amad 3a TeMaMu: 3amadi Ha TEOMETPHYHI MICIS TOYOK. 4
KBarepHioHHU Ta onuc 0cboBOTO MOBOPOTY. [3] Ne 226, 228, 1046, 1048.
7 | Po3paxynkoBo-rpadiuna podora. 12
Pazom 56
Cemectp 2
Ne Buau, 3mict camocTiitHOT poboTH Kineskicts
3/ T'OJIUH
1 Po3B’s3aHHs 3amad 3a TeMamu: KanoHiuHe piBHSHHS, (POKaJbHA, 4

TUpEKTOpiajbHa Ta ONTHYHA BIACTUBICTH elincy. KaHoHigHe piBHSHHS,
(hokanbHa, TUPEKTOpialibHA Ta ONITUYHA BIACTHBICTH Timepoou. [3] Ne 512,
514, 518, 520, 524, 528, 534, 538, 542, 548, 558, 560, 562, 578, 582, 598,
600.

2 Po3p’s3aHHs 33124 3a Temamu: KaHOHIYHE piBHSHHS, TUPEKTOpiajdbHA Ta 4
ONITUYHA BIACTHBiCTH Mapadomu. [lomspHi piBHAHHS mapaboinu, emimnca i
rinmep6osm. [3] Ne 608, 610, 614, 618, 620, 622, 624, 626, 628, 632, 634,
638, 650.

3 Po3B’s3anHs 3a1a4 32 Temamu: B3aemHe pozrairyBaHHs MPSMOT i KPUBOT 4
2-ro nopsaky. [3] Ne 664, 666, 672, 674, 678, 680, 684, 712, 714, 720, 722,
726, 738, 742, 782.

4 | Po3p’si3aHHS 3a7ad 3a TEMaMHU: Hunianpuani mosepxHi. [loBepxHi 4
obepranns. [loBepxHi mepeHocy. [3] Ne 882, 886, 888, 892, 894, 902, 904,
914, 924, 926, 930.

5 Po3B’s3anHs 3amau 3a Temamu: KaHOHIUHI (QOpMH pPIiBHSHBb TOBEPXOHB 8
JIPYyroro TOPSAKY: elincoimu, rinepOomnoinu, mnapaboioind, KOHYCH,
mariaapy. [3] Ne 932, 934, 940, 942, 944, 948, 953 (napHi), 962 (mapHi).

6 Po3p’s3anHs 3aay 3a Temamu: JliameTpu Ta giamerpanbHi iommHA. LenTp 8
Ta TuiomuHN cumetpii. [3] Ne 782, 784, 792, 794, 798, 800, 806, 808, 818,
820, 1016, 1018, 1020, 1022, 1026, 1028, 1032, 1034.

7 Po3p’s3anHs 3aqa4d 3a Temamu :  CripoiiieHHS PiBHSHHS KPUBOi 2-TO 10
MOPSIKY TIEPETBOPEHHSAM KOOPJIMHAT i 3a iHBapianTtamu. Kiacudikamilina
Teopema Jiyisi KpuBUX 2 nopsaaky. [3] Ne 859 (mapwi), 861 (mapwi), 862 (mapHi)

8 Po3B’s3anns 3aau 3a Temamu i CIIpoOIEHHsI PIBHSIHHS MOBEPXHI 2-TO 8
MOPSIKY TIEpETBOPEHHSAM KOOPJIMHAT i 3a iHBapianTtamu. Kiacudikamiiina
Teopema sl MOBepXoHb 2 nopsiaky. [3] Ne 1041 (mapwi), 1042 (mapsi), 1043
(mapHi)

9 Po3B’s13anHs 3a1a4 3a Temamu: [IpsiMoiHiiHI TBIpHI HA TIOBEPXHI 6
OJTHOTIOPOKHUHHOTO runepbonony. [IpsiMoniHiiiHi TBIpHI Ha TOBEPXHI
rinep6osiuHoro napadonoiny. [3] Ne 970, 972, 974, 980, 982, 984, 986,

Pazom 56

6. InguBinyanbHi 3aB1aHHsA
Po3paxynkoBo-rpadiuna podora (1).

7. MeToau HaBYaHHA
JlexuiifHO-IpakTHYHi, MOSCHIOBAIbHO-UTIOCTPATHBHI, PEIPOAYKTUBHI, TPOOJIEMHOT0 BUKIATY,
YaCcTKOBO-TIOITYKOBI. B yMOBax BOEHHOTO CTaHy, 3aHSTTSI MPOBOAATHCS TUCTAHITIIHO 32
nornomoroto matpopm ZOOM, MOODLE, Google Class BianoBiHO 10 Haka3y peKTopa
XapKiBCbKOT0 HalllOHAJIBHOTO YHiBepcuTeTy iMeHi B.H.Kapasina

8. Metoau KOHTPOJIIO
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— OOJTiK BiJIBITyBaHHS ayJIUTOPHUX 3aHSTh; MIEpEeBipKa BUKOHAHHS JOMAITHIX 3aB/IaHb;
— KOHTpOJIbHAa poboTa (2), po3paxyHKoBO-Tpadiuna podora (1); miaCyMKOBUNM KOHTPOIb —
3anik (1 cem.), ek3ameH (2 cem.).

9. Cxema HapaxyBaHH# 0aJiB

Cemectp 1

[ToTouHMi KOHTPOJIB, CAMOCTiiHA po0OTa, IHAMBIyaIbHI 3aBAAHHS

KonTponbna
poborta, Po3paxyHnkoBo-
Pozmin 1 | Po3pin2 | Po3min 3 | mepenbauena | rpadiuna Pazom | 3amik | Cyma
HaBYAJIBHUM | poOoTa
TUIAHOM

T1 | T2 | T1 | T2 | T1 | T2

5 |10 5 10| 5 5 10 10 60 40 100

Cemectp 2

[ToTouHMi1 KOHTPOJIB, CAMOCTiHHA po0OTA, IHMBITyalIbHI 3aBIaHHS

KontponbHa poborta, Ex3amen | Cyma
Pazom
nepeadoaueHa

Po3min 1 Po3min 2 | Posmin 3
HABYAJbHUM IUIAHOM

T1 | T2 | T3 | T1 | T2 | T1 | T2

S | 55|10 5 5 5 20 60 40 100

MinimanbHa KUTBKICTh OB I JOMYCKY 0 CKJIaJIaHHS IM1ICYMKOBOTO KOHTPOJIIO MPOTPaMOI0
He nependayeHa.

KpwuTepii oniHIOBaHHS HAaBYAJbHUX JOCATHEHb

Ormigka O1iHKa 3a HAIlIOHAJIBHOI HMIKAJIOK
B Oajax
Origka TlosicuenHs

TeopeTnunuii 3MicT Kypcy OCBOEHHH LIIKOM, HEOOX1/1HI MPAaKTHYHI1
HaBUYKU POOOTHU 3 OCBOEHUM MartepianoM cpopMOBaHi, BCl HaBUaIbHI1
BinMinHO | 3aBmaHHS, SIKi lepen0adeHi MPorpaMor0 HaBYaHHSI, BUKOHAHI B
MOBHOMY 00Cs31, BiIMiHHA poOoTa 0e3 MOMIIOK ab0 3 O/IHIEI0
HE3HAYHO MOMMUJIIKOIO.

90 -
100

TeopeTnyHU# 3MICT KypCy OCBOEHHH ITIJIKOM, MPAKTUYHI HABUYKHU
POOOTH 3 OCBOEHUM MaTepialioM B OCHOBHOMY c(hopMOBaHi, BCi
HaBYaJIbHI 3aBJIaHHA, SK1 ependadeH1 IporpaMoro HaB4YaHHS,
70-89 Hobpe BUKOHAHI, SIKICTh BUKOHAHHSI KOJTHOTO 3 HUX HE OLIHEHO
MiHIMaJbHUM YHCJIOM 0ajiB, JIesAKl BUIW 3aBJaHb BUKOHAHI 3
MOMWJIKaMH, poO0Ta 3 AeKiIbKOMa He3HAYHUMU TIOMHJIKaMu, a0o 3
OJTHIEIO — IBOMA 3HAYHIMHU TTOMUJIKAMH.

50 —69 | 3agoBinbHO | TeopeTHuHUil 3MICT KypCy OCBOEHHM HE MOBHICTIO, aJie MPOTAJIMHU HE
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HOCSATB ICTOTHOTO XapakTepy, HeoOXiHI MPAaKTHYHI HABUYKU pOOOTH 3
OCBOEHHM MaTepiaJioM B OCHOBHOMY c(hopMOBaHi, OLIBIIICTh
nepeadaveHuX MPOrpaMor0 HaBuUaHHs HaBYAJIbHUX 3aBAaHb BUKOHAHO,
JIesIKi 3 BAKOHAHUX 3aBJIaHb, MICTSTh IOMUJIKH, POOOTa 3 TpbOMa
3HAYHUMH IOMHUJIKAMHU.

1-49

Hes3anoBuib
HO

TeopeTnuHuii 3MICT KypCy HE OCBOEHO, HEOOX1HI IPAKTUYHI HABUYKH
pobotu He chopMOBaHi, BCl BAKOHAHI HABYAJIbHI 3aBJIaHHS MICTATh
rpy01 HOMIIKH, T0JJaTKOBA CaMOCTiiiHa po0OTa HaJl MaTepiaaoM
Kypcy HE MPUBEE 10 3HAYMMOTO TTiIBUIIEHHS SKOCTI BUKOHAHHS
HaBYaJIBHUX 3aBJIaHb, p0OOTA, IO NOTPEOYE MOBHOI EPEPOOKHU

IIIkana onmiHIOBaHHSA

O1iHKa 3a HAI[lOHAJIBHOIO IIKAJIOK0
Cywma GauiB 3a BCi BUAM HaBUAIbHOI
MiSUTLHOCTI TIPOTATOM CEMECTPY 11 YOTUPUPIBHEBOT 7151 TBOPIBHEBOT
[IKAJIW OLIHIOBAHHS [IKAJIW OLIIHIOBAHHS
90 - 100 BIZIMIHHO

70-89 nobpe 3apaxoBaHO
50-69 3a0BLUILHO

1-49 HE3a/I0BIJILHO HE 3apaxoBaHo

KpuTepii oniHIOBaHHSI KOHTPOJIbHOI pO0OTH

MaxkcruMaibHa OI[IHKA 32 BUKOHAHHSI KOHTPOJIbHOI poOOTH cTaHOBUTH: 1 cemectp 10 Ganis,
npyruit cemectp 20 6aniB. 3a KOXHE 3aBJJaHHs HApaXOBY€EThCS 3 OalM 3a CXEMOIO:

3 Ganu 3a MpaBUIILHO BUKOHAHE 3aBIaHHS;

2 Ganu 3a BUKOHAHE 3aB/IaHHS 3 TOMHJIKaMU/He10J11KaMu, 1110 He BIUTMHYJIM Ha KIHIIEBUH

pe3yIbTar;

1 Gan 3a BUKOHaHE 3aB/IaHHS 3 TEXHIYHUMH/apU(PMETHUHUMH IOMHUJIKAMHU TIPH
HasIBHOCT1 KOPEKTHOT JIOTIKM BUKOHAHHS;
0 OaiiB B IHIIINX BUIIAAKAX

OTtpumana cyma 6aniB 3Boauthes A0 10% abo 20% 3a hopmynoro

Cyma HabpaHux 6aJiB

— - 10(a6o 20)
MakcumasibHa cyma 6asiB

KpuTepii oniHOBaHHA po3paxyHKoOBo-rpadiunoi podoTu

MaxkcuManbsHa oriHka 3a BukoHandsa PI'P ctanoButs 10 0aiiB. 3a KOKHE 3aBIaHHS
HapaxoBYEThCS 3 Oalin 3a CXEMOIO:

3 Ganu 3a MpaBWJIBHO BUKOHAHE 3aB/IaHHS;

2 Ganu 3a BUKOHAHE 3aBJIaHHS 3 TOMIJIKAMHU/HEIOTIKaMH, 110 HE BIUIMHYJIM Ha KIHIIEBHM

pe3yJIbTar;

1 Gan 3a BUKOHAHE 3aBJIaHHA 3 TEXHIYHUMU/apU(PMETUUHUMHU IOMUJTIKaMHU TIpU
HasIBHOCTI KOPEKTHOI JIOTIKM BUKOHAHHS;
0 GaiiB B IHIIINX BUITAAKAX
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OTtpumana cyma OaniB 3BoguThest 10 10% 3a popmyiioro _Cyma Habpanux Gasis

MakcuMaJibHa cvMa 6astiB

Kpurepii oniHioBaHHA ek3aMeHaNiiHOI (3a/1iK0BOI) podoTH

OuiHka B
Oayax

Kpurepii ominku

Tlosicuenns

36-40

90-100%

TeopeTnyHMit 3MICT KypCy 3aCBO€EHO ITLIKOM, ChOpMO-
BaHO HEOOXIi/HI NPaKTHYHI HABUYKH 3 OCBOEHUM Mare-
piasoM, yci HaBYaJIbHI 3aBAaHHS, SIKI Iepen0avyeHi mpo-
rpaMoOI0 HaBYAHHS, BUKOHAHO B IIOBHOMY OOCS31, BijI-
MiHHa po6oTa 6€3 MOMHIIOK a00 POOOTH 3 OJIHIEIO HE-

28-35

70-89%

TeopeTnuHMiA 3MICT Kypcy 3aCBOEHO IIUTKOM, IPAKTUYIHI
HaBUYKU pOOOTH 3 OCBOEHUM MaTepialloM B OCHOBHOMY
chopMOBaHO, BCl HABYAJIbHI 3aBIAHHS, K1 ITepenoadeHi
POTPaMOK0 HaBYaHHS, BUKOHAHO, SIKICTh BUKOHAHHS KO-
JIHOT'O 3 HMX HE OILIHEHO MiHIMaJILHUM YHCIIOM OalliB,
JesIKi BUJIA 3aBJIaHb BUKOHAHO 3 TIOMIJIKaMH, POOOTa 3
IEKIJIBKOMA HE3HAYHMMH IIOMHUJIKaMH, a00 3 OQHICIO-
JIBOMa 3HAYHUMH ITOMUJIKAMH

20-27

50-69%

TeopeTruHMiA 3MICT KYpCy 3aCBOEHO HETIOBHICTIO, ajie
MIPOTaJIMHU HE HOCAThH ICTOTHOTO XapaKTepy, HEOOX1H1
NPaKTUYHI HABUYKU POOOTH 3 OCBOEHHM MaTepiajioM B
OCHOBHOMY C()OPMOBAHO, OLIBIIICTh Mepe0aYeHux Mpo-
rpamMol0 HaBYaHHS HAaBYAIBHUX 3aBJJaHb BUKOHAHO, JIESKI
3 BMKOHAHMX 3aB/IaHb MICTATb MOMUJIKH, POOOTa 3 TPhO-
Ma 3HAYHUMH TOMMIIKAMH

0-19

0-49%

TeopeTnyHMii 3MICT Kypcy HE 3aCBOEHO, HEOOX1THI TTPaK-
TUYHI HaBUYKH pOOOTHU 3 HABYAIILHUM MaTepiajioM He
chopmMoBaHO, BCl BUKOHAHI HaBYAJIbHI 3aBJaHHS MICTSTh
rpy0i MOMMJIIKH, JOJATKOBY CaMOCTiiHa poboTa Haja Ma-
TepiaJioM Kypcy He TpHBEJIe A0 3HAYHOTO T IBUIICHHS
SKOCTI BUKOHAHHS HaBYaJIbHUX 3aBJaHb, p00OTa, 110 MOT-

10. PexomennoBana Jiiteparypa

OcHoBHa JiTepatypa
1. Bopucenko O.A., Yiakosa J.M. Ananituuna reometpis. — XapkiB: OcHosa, 1993

2. Kupuuenko B. B., IlerkeBuu H. 10.,IlerpaBuyk A. Il.. Ananitnyna reometpist. — Kuis:
BIIL] «KuiBcekuit yHiBepcuter», 2003. — 192 c.

3. 36ipHuK 3a/1a4 3 aHANITHYHOI reomeTpii / 3a pen. B. B. Kupnuenka. — Kam’staers-
IMonminscekmit: Axcioma, 2005. — 228 c.

JonomixHa JiTepaTypa
1. SAmnonscpkuii O.JI. Ananitnuna reomerpis. Bekropu, mpsimi 1 tonan. Hasu.-meton. [1ociGHUK,
XHY im. Kapaszina. Xapkis, 2020. 116 c.

2. SAmnonsebkuit O.J1., Myraitno O.0. AnanituyHa reometpis. KaHOHIYHI KpUBI Ta MOBEPXHI
npyroro nopsaaky. Hasu.-meto. [Tocionuk, XHY im. Kapazina. Xapkis, 2021. 100 c.

3. AAmnonbebkuii O.JI. AnanitTnyna reometpist. Kpusi 1 moBepXxHi Apyroro NopsiKy: 3arajabHa TEopis.
Hagu.-meron. [Tocionuk, XHY im. Kapasina. Xapkis, 2021. 96 c.




11.ITocunanns Ha indopmauiiini pecypcu B IHTepHeTi, Bineo-jaexuii, iHIe MeTogu4YHe
3a0e3me4YeHHA

1. www-library.univer.kharkov.ua

2. http://puremath.univer.kharkov.ua/~yampolsky/documents
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