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BCTYI1
[Iporpama HaBYyalnbHOI JUCHUIUIIHKA ''AHAJITHYHA TreoMeTpis” CKIaJeHa BIANOBIIHO 10

OCBITHBO-TIpO(eciiHOT MpOorpaMH MiArOTOBKU GaKajaaBp
cnemiagpHocTi 111- MaremaTuka,
OCBITHs porpama «MaTreMaTHKa»

Onuc HaBYAJILHOI AUCHHUILIIHA

1.1. MeTor0 BHKJIAJIaHHS HABUAJIbHOI AUCHUIUIIHM AHAJITHYHA TeOMeTpisi € OBOJOAIHHS
METOJIOM KOOPJAMHAT MpPHU BUPILICHHI T€OMETPUYHHUX 3a/1ady Ha IUIOIIMHI 1 B MPOCTOPi, a TAKOXK
OBOJIOJIIHHS 0a30BUMHU MOHSATTSIMU JIIHIKHOT alreOpH.

1.2. OcHOBHMMHM 3aBJaHHSIMU BHBYEHHS JUCUUILUIIHU € PO3BUTOK MPOCTOPOBOTO MHUCIECHHS 1
BMiHHS pOOUTH I€OMETPUYHI BUCHOBKH 3 aJIreOpaiyHuX 1 aHATITUYHUX OOYUCIICHD.

1.2.1. ®opmyBaHHSs HACTYITHUX 1HTETPATIHHOI Ta 3araIbHUX KOMIIETEHTHOCTEH:

IKO1. 3matHicTh po3B’s3yBaTH CKJIAHI 3a/1a4i Ta MPAaKTU4HI MPOOJIEeMH y MareMaTuii abo y
Ipoleci HaBYaHHS, IO Niepeadayae 3aCTOCyBaHHS TEOPiil Ta METO/1IB MaTeMaTHKHU, CTATUCTUKU U
KOMIT FOTEPHUX TEXHOJIOTIH 1 XapaKTepU3yeThCsl KOMITJICKCHICTIO Ta HEBU3HAYEHICTIO YMOB.
3KO01. 3gaTtHicTh 10 aOCTPAKTHOTO MUCIICHHS, aHAJlI3y T4 CHUHTE3Y.

3K03. 3nanHs Ta pO3yMiHHS ITPEIMETHOT 00J1acTi Ta po3yMiHHS npodeciitHOl AIsUTEHOCTI.

3K07. 3naTHicTh yUUTHCS 1 OBOJIOIBATH CyYaCHUMHU 3HAHHSIMH.

1.2.2. ®opmyBaHHS HaCTYNHUX (PaXOBUX KOMIIETEHTHOCTEH:

®KO01. 3parnicts popmynroBaTH MpoOIeMHU MAaTEMaTHYHO Ta B CHMBOJBHINA (opmi 3 METOrO
CHPOIIEHHS IXHBOTO aHaTI3y W pO3B’sI3aHHS.

®KO02. 3paTHICTh MOAABaTH MaTeMaTHYHI MIpKyBaHHS Ta BUCHOBKH 3 HUX Y (OpMi, IpUIaTHIN
JUI IUTBOBOI ayJaUTOpii, a TAaKOXX aHai3yBaTh Ta OOrOBOPIOBATH MaTEeMAaTW4HI MipKyBaHHS
IHIIMX 0ci0, 3aTy4eHHX /10 pO3B’sA3aHHS Ti€l camMoi 3a1a4i.

®KO04. 3natHICT, KOHCTPYIOBaTH (POpMaibHI JOBEIECHHS 3 aKCIOM Ta MOCTYJATIB 1 BIAPIZHATH
IPaBJOIOII0HI apryMeHTH BiJl (opMalibHO O€3/10raHHUX.

1.3. KinbkicTh KpenuTiB — 9

1.4. 3aranpHa KiAbKIiCTb TOAUH — 270

1.5. XapakTepuCTHKa HaBYAJIbHO1 AUCITUTUTIHI
O0oB’s13K0Ba
Jlenna popma HaBUaHHS ‘ 3aoyHa (aucTaHLiiHa) popMa HABUAHHS
Pix miaroroBku
1-ii |
Cemectp
1-ii — 2-id |
Jlexuii
64 rona. \
[TpakTHyHI, cEeMIHAPCHKI 3aHATTSI
64 rop.
Ha60paTo‘pHi 3aHSTTA
Camocriiina pobora
142 rox. |
y TOMY YHMCJII IHAMBITyaJIbHI 3aBIaHHS
po3paxyHkoBo-rpadiuna podora (1)

1.6. 3ariaHoBaHi pe3yJIbTaTH HABYAHHS



4

VY BiAMOBIAHOCTI 0 OCBITHBO-TIpo(eciiiHoi mporpamMu «MaremaTHka» MO 3aBEpIICHHIO KypCY
OyayTh TOCSATHYTI HACTYITHI Pe3yJIbTaTH HaBYaHHSI:

PHO4. Po3ymitu ¢yHIaMeHTaIbHY MaTeMaTUKy Ha PiBHI, HEOOX1THOMY JJIsi IOCSTHEHHS 1HIIMX
BUMOT OCBITHBOI IIPOTPaMHU.

PHI14. 3natu TeopeTnyHi OCHOBM 1 3aCTOCOBYBaTH METOJM AHATITUYHOI Ta AUQepeHIiaTbHOl
reoMeTpii i1 po3B’si3yBaHHs NpodeciitHuX 3a1a4.

JlocsrHeHHs! pe3yNbTaTiB HaBYaHHS BiAOYBAETHCS 32 PaXyHOK

3HaHb

- OCHOB BEKTOpHOI anredpu

- BusnauenHs adiHHOTO Ta €BKJIiJIOBOTO MPOCTOPIB.

- BusHaueHHS CKaNIpHOTO, BEKTOPHOTO Ta MIIMIAHOTO JOOYTKIB.

- O3Hak KOJIIHEapHOCTI Ta KOMIUTAHAPHOCTI BEKTOPIB.

- PiBHSHHD MPAMEX 1 TTONIMH B aiHHOMY Ta €BKIIiIOBOMY IIPOCTOpax.

- BusHaueHHS OIMyKIMX MHOXHH, BUZHAYECHHS OITYKJIOi 00OJIOHKH Ta ii MeXaHIYHHUN 3MICT.

- Kanoniyaux (opM# KpUBHX 1 TOBEPXOHB 2-TO MOPSAKY.

- BractuBocreit pyxiB, TeopeMu npo Kiracu(ikaiio pyxiB Ha IDIONIMHI Ta B IPOCTOPI;

ma ymino

- 00YHCITIOBATH JIOBXKHMHY BEKTOpA Ta KYTH MiXK BEKTOPaMU;

- 3HAXOJUTH CKAIIPHUN, BEKTOPHWH, MOABIMHWIA BEKTOPHHU Ta 3MIIIaHUN JOOYTKH BEKTODIB,
Opi€HTOBaHy IUIONIY TMapajerorpaMy Ta Opi€HTOBaHWH 00’e€M mapaienemnineny, GOpMyIH epeTBOPEHHS
0a3uciB Ta KOOPAMHAT;

- CKJIaJaTH apaMeTpUyHi, 3araibHi Ta HOPMOBAaHI PiBHSAHHS MPSAMHUX 1 TUTOLIHH;

- 3HAXOJUTH KyT MK MPAMUMH (TUIOMIMHAMHA) Ta KYyT MK MPSIMOIO Ta TUIOIIMHOIO, BiIXWUJICHHS Ta
BiJICTaHb BiJl TOUKH 0 MPAMO] (TUIOIIKUHH), BIICTAHD MK MHUMOODKHUMH MPSIMIMU;

- 3aMUcaTy MePeTBOPEHHS IICHTPAIBbHOI, 0ChOBOI CUMETPIil Ta CUMETpii BiIHOCHO TUIOIIHU;

- 3aMMcaTé OCLOBHH MTOBOPOT 32 JIONIOMOTOI0 KBATEPHIOHIB;

- 3HAUTH PiBHSHHS F€OMETPUYHOTO MiCLlSl TOUOK 32 HOT'O OMUCOM;

- 3HAXOMUTH (DOKYCH, TUPEKTPUCH, ACHMITOTH Ta EKCIEHTPHCUTET KPHBUX JPYroro IMOPSIKY;
HEHTP, oci (TUTOIIWHN) CUMETPil KpUBHX (TIOBEPXOHB) APYTOT0 MOPSAKY; JOTHYHI IJIONIMHHA 10 TIOBEPXHIi
JIPYTOro TOPS/IKY Ta MPSMOJIiHIIHI TBipHI;

- 00YHCITIOBATH 1HBAPiaHTH KPHBUX Ta MOBEPXOHb APYTOTO MOPSIKY;

- BU3HAYATH THIT KPUBOI (IIOBEPXHi) APYyroro MmopsjaKy 1o ii 3aralbHOMY PiBHSHHIO Ta 3HAXOIUTH
KaHOHIYHY CUCTEMY KOOD/HHAT;

- 3aMucaTy aHANITUYHUA BUPa3 JJIsl pyXy Ha TUIOIIUHI Ta B TPOCTOPI.

2. TemaTnuHMii IJIaH HABYAJILHOI JHCIUILIIHA

Cemectp 1.
Po30in 1. OcHOBHM BeKTOPHOI ajiredpu

Tema 1. BekTopu, KOOpAUHATH, aiHHI KOOPAMHATHI CHCTEMH.

Hamnpsimuteni Binpizku. ['eoMeTpuyHi BEKTOpH Ta orepailii HaJ HUMU. JIiHIHHII BEKTOPHUHN POCTIP.
basuc niniitHoro mpocropy. Koopaunaat Bekropa. Po3kinaganns BekTopy 3a 6a3ucoM. AdinHa cuctema
KoopauHaT, Popmyiia IOIiTy BiJpi3KiB y TaHOMY BinHOIEHHI. [TepeTBOpeHHs 6a3KCiB 1 KOOPAUHAT.
OpieHnraiiis.

Tema 2. CneniajbHi 100yTKH BeKTOPIB Ta iX BAKOPHCTAHHS.

Ckansipauii 1o0yToK. [Ipoexiisi BeKTopy Ha MpsiMy, Bichk Ta TUIONMHY. EBKIiAiB mpoctip. BekropHuii
no0ytok. Ilnoma napanenorpamy Ta oro nepeTBOpeHHs npH 3aMiHi 0azucy. O3HaKa KOJiHEeapHOCTI
BekTopiB. [lonsiitnuii BekTopHuil 100yTOK. ToTOXHICTH SKO00i. IloHSATTS TIpo anre6py Jli. Mimanuit
n00yTOK BekTopiB. O3HaKa KOMIUIAaHAPHOCTI BekTopiB. 00’ €M mapasnenerineny Ta Horo nepeTBOpEeHHs
mpu 3aMiHi 6asucy. ®opmyina Jlamnaca.



Po3oin 2. 3acTocyBaHHs BEKTOPiB B reomMeTpii.

Tema 1. Ipsimi Ha adinniii Ta eBKIiA0OBIH NIomuHi, B adiHHOMY Ta eBKJIi0BOMY NPOCTOPI.
Buam piBHSIHB IpsMOi Ha adiHHIN TUIONTHHI Ta B IPOCTOPi (BEKTOPHE, TapaMeTpUIHE, 3arajibHe).
IozumiitHi 3aaqi Tuiy (Touka -- IpsMa) Ta (psAMa -- IpsMa) Ha adiHHI{ IWIONMHI Ta B IPOCTODI.
PiBHSHHS MpsAMOT HA CBKITIIOBIH utomuHi. MeTpryHi 3a/1a4i Ha TUIOINKHI (BiJICTaHI Ta KyTH).
IlenTpanbpHa Ta OCKOBA CUMETPISL.

Tema 2. lnomunm i npsimi B apiHHOMY Ta eBKIiI0OBOMY NpocTOpi

Bunu piBHSHB TUTOMIMHA B aiHHOMY Ta €BKJIIIOBOMY IPOCTOPi (BEKTOpPHE, MapaMeTpUIHE, 3araibHe).
[Mo3uuiiini 3aga4i THITy (TOYKa -- TUIOLIMHA), (TIpsIMa -- TUIOIMHA) Ta (IUTOLMHA — IUIOLIMHA) B adiHHOMY
Ta €BKJIIJIOBOMY MPOCTOPaX. 3araibHe piBHSHHA OPsSMOi B €BKJIIJOBOMY IPOCTOpi. MeTpuyHi 3aaayi B
npocTopi (BiACTaHi Ta KyTH MK MPSMUMM Ta miiomuHamu). LleHTpansHa, ockoBa cuMeTpis. CuMeTpist
BiJTHOCHO muomuHu. KBaTepHiOHH Ta OIUC OCHOBOTO MMOBOPOTY.

Po30in 3. 3acTocyBaHHS MeTOIB aHAJTITHYHOI reoMeTpii.

Tema 1. Onmykai MHOKUHH
PiBHSIHHA BifIpi3Ky, aHANITHYHUNA OMHC OIyKJI0i MHOKUHH. Omnykita odononka. Teopema Kpetina-
Minsmana. MexaHi9HUH 3MICT OMyKJI01 000NOHKK. 3amaya JiHIHHOI onTuMi3arii.

Tema 2. 3ana4di Ha reoMeTpUYHI MiCIISI TOYOK.
Hukmnoina, eminukioina, rinonukioina. Korxoina Hikomena. Emimnc, rinepbona ta mapabomna.

Cemectp 2.

Po30in 1. KanoHiuHi piBHAHHS KPUBHUX TA NOBEPXOHb 2 MOPAIKY.
Tema 1. Ilapadona, eximnc Ta rimepéona.
KanoniuHe piBHSIHHA, NUpEKTOpialibHA Ta ONITUYHA BIACTHUBICTH Mapabomnu. KaHoHIUHE piBHSIHHSA,
(dokanbpHa, TUpEeKTopialibHa Ta ONTUYHA BIACTHBICTS enincy. KaHoHiuHe piBHSHHS, (oKaibHa,
JTUpEKTOpiajbHA Ta ONTUYHA BIACTUBICTH rimepOomnu. [onsipHi piBHAHHS apabomw, elnirnca i TinepOoIH.
Tema 2. OnHonapamMeTpuy4Hi ciMelicTBa efincis, rinep6os Ta napagoa
PiBHsiHHSA eninca, rinepOonu i napadoiu, BigHeceHi 1o BepmmHU. CiM’1 eJinciB i1 rinepOot i3 CHiIbHUM
¢doxanpauM napameTpoM. CiM’1 ciBQOKyCcHHUX eminciB Ta rinepbosn. ExinTuyna cuctemMa KOOpAUHAT.
CiM’1 einciB i rinmepOout i3 CHiJIbHUM €KCIEHTPUCUTETOM.
Tema 3. KaHoHiuHi mOBepXHi 2-T0 MOPSAKY.
Hunianpuani noBepxHi. [loBepxHi o6epranns. [loBepxHi nepeHocy. KanoniuHi ¢oopmu piBHIHB
MMOBEPXOHB JAPYTOTO MOPSIKY: €IICOiIH, TinepOoI0iay, mapadonoinu, KoHycH, IpuTiHApY. [IpsMomniniiiai
TBIpHIi Ha MOBEPXHi OHOTIOPOKHUHHOTO Tinepoooiny. [IpsaMoniHiiiHi TBipHI Ha TOBEpXHi
rinep0oiuHOro napabosoiny.

Po30in 2. CninbHa Teopisi KPUBUX i MOBEPXOHBb 2-T0 MOPSAKY.

Tema 1. CripomieHHs1 piBHSIHHSI KPUBOi i NOBEePXHi 2-r0 MOPSAKY.
CrinbHI BIACTHBOCTI PIBHAHHS KPHBHX 1 TOBEPXOHB 2-T0 MopsaKy. CrpolieHHs piBHSHHS 2-TO MOPSJIKY.
Knacudikamiitna Teopema Juist KpuBux 2-ro nopsaky. Kimacudikariiftna Teopema Jijisi IOBEpXOHb 2-TO
MOPSIZIKY.
B3aemHe posramryBaHHs NpsiMOT Ta KpUBOI/MOBEPXHI 2-T0 mopsAAKy. Jdiamerpu Ta qiaMmeTpanbHi
wIoIMHM. LIeHTp Ta IUIOMMHNA CUMETPIi.
Tema 2. InBapiaHTH PiBHSIHHSA 2-TO MOPAIKY.
[HBapiaHTH BiIHOCHO MAPANIENBHOTO NIEPEHOCY. [HBapiaHTH BiITHOCHO OPTOTOHAIBHOTO IEPETBOPEHHS
Oa3uciB. 3aCTOCYBaHHS IHBApIaHTIB [Tl 3HAXO/KCHHS KAHOHIUHOTO PIBHSIHHS.

Po30in 3. Pyxu Ha nJionuHi i B mpocTopi.
Tema I. Pyxu Ta ix aHaJdiTHYHMI omuc.
3arajibHe 03HAYCHHS 1 aHANITUYHUI onKc pyXiB. OpTOroHaNbHI IEPETBOPEHHS Ta OPTOTOHAIBHI MAaTPHLII.



Tema 2. Teopemu Hlans
Teopema llans mns pyxiB miomman. Teopema [llans st pyxiB mpocTopy.

3. CTpyKTypa HABYAJBHOI IMCUMILTIHN

Cemectp 1
Ha3Bu po3aiiiB i Tem Kinexicts ronuna
JneHHa hopma 3a04yHa hopma
yCbO y TOMY YHCII yCbOI'O y TOMY YHCIi
ro A | m | mab. | iHO. | C. p. a| o | na0. | g4
1 2 314 5 6 7 8 9110 11 | 12
Po3aia 1. Ocnosu eexmopnoi anzeopu
Temal. Bekropy, 12 | 4* | 4* 4
KOOpAWHATH, adiHHI
KOOpPAWHATHI CUCTEMMU.
Tema 2. CnemianbHi 16 4% | 4* 8
TOOYTKH BEKTOPIB Ta iX
BUKOPUCTAHHA
Ycporo 3a posaiaom 1 28 |8 |8 12
Po3nia 2. 3acmocysannsa eekmopis 6 2eomempii.
Tema 1. Ilpsami na 16 | 6*|6* 8
adiHHIA Ta eBKIIIIOBIM
IUTOIIMHI, B aiHHOMY
Ta €BKII1IIOBOMY
POCTOPI.
Tema 2. [lnoumumu i 14 | 6* | 6% 8
npsMi B aQiHHOMY Ta
€BKJILIOBOMY NIPOCTOPi
Ycworozaposmiom2 | 40 |12 |12 16
Po3snain 3. 3acmocysanna memoodie ananimuunoi zeomempii,
Tema 1. Onyxmi 16 | 6* | 6* 8
MHOXHWHH
Tema 2. 3anaui na 12 | 6* | 4* 8
reoOMCETPUIH1 MICIA
TOYOK.
KontpoasHa poboTa 2 2
Ycworozaposmiom2 | 40 |12 |12 16
Po3paxyHkoBo-
rpadiyna pobora 12 12
Ycvozo 200un 120 |32 |32 56
*(3a qucranuiiHo ¢popmoro, Ha miaargpopmi MOODLE)
Cemectp 2
Ha3Bu po3ainiB i Tem Kinekicts roanu
JileHHa dopma 3ao0uHa Gopma
YCbO y TOMY YHCII yCBOTO y TOMY YHUCII
ro | a1 | m |nab. |iHa. |c.p. 1| o | nal. | 1”1
1 2 314 5 6 7 8 9110 11 | 12
Po3aia 1. Kanoniuni pienanna Kpueux ma nogepxons 2 nopsaoky.

Temal. ITapaGona, 22 |6 | 6 10
eJIinc Ta rinepOona.




Tema 2. 18 |4 | 4 10
OmHomapaMeTpuJHi
ciMelCTBa eminciB
riep6o: Ta mapabo.

Tema 3. Kanoniuni 22 4 4 14
MOBEPXHi 2-T0 MOPSIIKY.
Ycboro 3a pozaiiom | 62 |14 |14 30
Po3ain 2. Cninona meopia Kpusux i nogepxons 2 nopaoky.
Tema 1. Crpomenns 32 |10 10
PIBHSHHS KPHUBOT i 12
MOBEPXHi 2-T0 MOPSIIKY.
Tema 2. InBapiantu 22 41 4 14
PiBHSIHHS 2-TO MOPSAKY.
Ycworozaposminom?2 | 54 |14 |14 28
Po3aia 3. Pyxu na naowguni i 6 npocmopi
Tema 1. Pyxu Ta ix 16 2|2 12
AHATITUYHUN OIHC.
Tema 2. Teopema Hlans | 16 2|2 12
JUISL pyXiB TUTOLIMHU.
Teopema Lllans nns
PYXiB IPOCTOPY.
Ycworo 3a po3aiiom 3 | 32 4 | 4 24
Konmponvna poboma 2 2
Ycboro roaiuH 150 |32 |32 86
4. Temu ceMiHapCbKUX (IPAKTHYHHUX, JJA00PATOPHUX) 3aHATH
Cemectp 1
Ne Ha3Ba Temu Kinbkictb
3/m TOAMH
1 Cropsmosani Biapizku. ['eomerpuuni BekTopH Ta omepauii Hax HUMU. JIiHIHHMHA 2
BEKTOPHHH IPOCTIp.
2 Basuc niniitHoro mpocropy. Koopamnatu BekTopa. Po3kiamanHs BeKTOpy 3a 2
Oa3ucoMm.
3 Adinna cuctema koopauHat, @opmMyia moiny BiAPI3KIB Y JaHOMY BiJTHOIICHHI. 2
4 | IleperBopeHHs 6a3uciB i koopauHat. OpieHTaris 2
5 Ckansipauii 1o0yToK. [Ipoekirisi BEeKTOpy Ha MpsIMY, BiCh Ta IUIONIUHY . 2
6 Bekropumii  noOytok. Ilmoma mapanenorpamy Ta TpukyTHHKa. O3Haka 2
KOJIIHEapHOCTI BEKTOPIB.
7 [lonpifinuit BexkTOpHHMH [00yTOK. Mimanuii n00yToK BekTOpiB. O3Haka 2
KOMIUTaHAPHOCTI BekTOpiB. 00’ eM napaselienineny, TeTpacapy.
8 Bumu piBHsHb TpsiMOi Ha aiHHIA IUIONIMHI Ta B OPOCTOPI (BEKTOpHE, 2
napaMeTpuyHe, 3aranbhe). [lo3uiiiini 3amayi Tumny (To4ka -- npsiMa) Ta (Ipsma -
- ipsiMa) Ha adiHHIN TUIOIIUHI Ta B TPOCTOPI
9 PiBHsiHHA TIpsAMOi Ha EBKIIiZIOBiM IUIONIMHI. METpUYHI 3a1adyi Ha TIJIONIHMHI 1
(Bizcrani Ta KytH). LleHTpansHa Ta OcbOBa CUMETPist
10 | Buau piBHsHB TUIOMIMHU B adiHHOMY Ta E€BKIIJJOBOMY IPOCTOpi (BEKTOPHE, 2
napaMeTpuyHe, 3arajbHe).
11 | Io3wmiiini 3amayi Ty (ToYka -- IUIOHIMHA), (IIpsMa -- TUIOIIMHA) Ta (IUIOIMHA 2
— TIonMHA) B aiHHOMY Ta €BKJIIJJOBOMY IPOCTOPAX MPOCTOPI
12 | 3arampHe piBHSHHA HpsMOI B EBKIIZIOBOMY TIpocTopi. MeTpuuHi 3amadi B 2
npocTopi (BiACTaHi Ta KyTH MK NPSIMUMHM Ta IJIOMIMHAMH).
13 | UenrpansHa, ockoBa cuMeTpisi. CUMETpisl BIIHOCHO TUIOLIUHH. 2
14 | KBaTepHiOHHU Ta OMUC OCHOBOTO MOBOPOTY 2
15 | PiBHsHHS Bigpi3Ky, aHANITHYHUMA ONHUC OMYKJI0i MHOXKUHH. OmyKiia 000JI0HKa. 2
3amayva JiHIHHOI onTUMI3alii.




16 | 3amadvi HA TEOMETPHUYHI MICIISl TOYOK 1
17 | Koumponvna poboma 2
Pa3om 32
Cemectp 2
No Haspa temu Kinpkictb
3/m TOJIUH
1 KanoHniuHe piBHSHHS, AUPEKTOPiaIbHA Ta ONITHYHA BJIACTHUBICTH TTapaboIIH. 2
2 Kanoniune piBHAHHS, (okanbHa, TUpEKTOpiajbHa Ta ONTHYHA BIACTUBICTDH 4
emmncy.
3 Kanoniune piBHSHHS, (OKadbHA, TUPEKTOpiadhbHA Ta ONTHYHA BIIACTHBICTH 2
rirep6om.
4 [TonstpHi piBHSHHS TTapadoiw, efinca i rinep6onn. PiBHSHHS enminca, rimepoomu i 2
napaboJiu, BiTHECEH] 10 BEPLIMHHU.
5 Kanoniyni ¢opmMu piBHSHb TOBEpXOHb JPYroro MOPSAKY: elircoiny, 2
rinep0010i1u, MapadoJioiu, KOHYCH, ITWITIHPH.
6 [IpsmominiitHi TBipHI HAa TOBEPXHI OJTHOTIOPOKHIHHHOTO TUIIEPOOTIOUY. 4
7 [IpsmominiitHI TBipHI HAa MOBEPXHI TiepOOIITHOTO MapadoIoimy 4
8 CripolLieHHs piBHSHHS KPUBOi 2-TO TIOPSAJKY. 2
9 CriporieHHs piBHSHHS KPUBOT 2-TO MOPSIIIKY. 2
10 | HiameTpu Ta aiameTpaibHi IUIOMKHY. LICHTp Ta IUIOIUHA CUMETDIi. 2
11 | IeBapianTH PiBHSHHS 2-TO MIOPAIKY. 2
12 | Pyxu Ha muiomuHi 1 B ipoctopi. Kowmpoavna poboma 4
Pazom 32
5. 3aBaHHs 1JI51 CAMOCTIHHOT podoTH
Cemectp 1
No Buaum, 3micT camocTiitHO poboTH Kinekicts
3/m TOJIUH
1 Po3B’s13aHHs 33124 32 Temamu: ['eoMeTpUYHI BEKTOPH Ta OTepailii HaJl HUMHU. 6
Bbazwuc niniitHoro npoctopy. AdinHa cucremMa KOOpAUHAT, [epeTBopeHHs
0aswuciB i koopauHar. [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 700yTOK. BekTopHMii 100y TOK. 8
[NonpiiiHuii BekTopHUl 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: Bugu piBHSIHB NpsAMoOi Ha adiHHIN TUTOMUHI 8
Ta B IPOCTOPi (BEKTOpHE, MapaMeTpuyHe, 3aranbhe). [losuiiiiHi 3axaqi Tumy
(Touka -- mpsiMa) Ta (mpsiMa -- TpsiMa) Ha aiHHIN MIOMIMHI Ta B MPOCTOPI.
PiBusinHs mpsimoi Ha eBKUIimOBIH rwiommHi. [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 3amad 3a TemMamu: Buau piBHAHB IJIOIMIMHU B adiHHOMY Ta 10
€BKJIIIOBOMY MPOCTOpPi (BEKTOpHE, MapaMeTpuyiHe, 3arajbhe). [lo3umiiHi
3ajadi TUNy (TOYKa -- IUIONIMHA), (MpsiMa -- TUIOIMIWMHA) Ta (IUIOIWHA —
IUIOIMHA) B adiHHOMY Ta EBKIIJIOBOMY IPOCTOpax TMpocTopi. 3arajbHe
PIBHSIHHS MpsMOI B eBKJIiI0BOMY 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’s13anHs 33129 3a Temamu: B3aeMHe posTamryBaHHsS TOYOK, MPSAMEX i 8
ol (pisHi 3amaui) [3] Ne 476, 478, 480, 482, 484, 486, 488, 490, 496,
500, 504, 506.
6 Po3p’si3aHHs 3amay 3a Temamu: 3ajadi Ha TEOMETPHUYHI MiCIsS TOYOK. 4

KBartepHioHH Ta onuc 0cboBOTro oBopoTy. [3] Ne 226, 228, 1046, 1048.




7 | Po3paxynkoBo-rpadiuna pobora. 12

Pazom 56
Cemectp 2
Ne Buaum, 3micT camocTiitHOi poboTn Kinekicte
3/ TOJIUH
1 Po3p’s3aHHs 3ama4u 32 Temamu: . KaHOHIYHE piBHSAHHS, (hOKAJIbHA, 8

JIUPEKTOpiajbHa Ta ONTHYHA BIACTUBICTH enmincy. KaHoHiuHe 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 Po3B’s3anHs 3amay 3a TeMamu: KaHOHIYHE piBHSHHS, TUPEKTOpiaabHA Ta 6
OIITHUYHA BIACTUBICTH Mapadonu. [lonsipHi piBHAHHS napaboiny, exninca i
rinepbomnu. [3] Ne 608, 610, 614, 618, 620, 622, 624, 626, 628, 632, 634,
638, 650.

3 Po3p’s3aHHs 33724 3a Temamu: B3aeMHe po3TanryBaHHS MPSIMOI 1 KPHBOT 10
2-to opsaky. [3] Ne 664, 666, 672, 674, 678, 680, 684, 712, 714, 720, 722,
726, 738, 742, 782.

4 | Po3p’si3aHHS 3a7ad 3a TEMaMHU: Hunianprani moBepxHi. [loBepxHi 6
obepranns. [loBepxHi nepenocy. [3] Ne 882, 886, 888, 892, 894, 902, 904,
914, 924, 926, 930.

5 Po3B’s3anHs 3amau 3a Temamu: KaHOHIYHI (QOpMH piBHSHBb TOBEPXOHB 8
IpYyTroro TOPSAKY: elnmncoimu, rinepOomnoinu, mapabomoind, KOHYCH,
mariaapy. [3] Ne 932, 934, 940, 942, 944, 948, 953 (mapHi), 962 (mapHi).

6 Po3p’s3anHs 3ama4 3a Temamu: JliameTpu Ta miamMerpanbHi wiomuHu. LlerTp 12
Ta mwiomuHu cumetpii. [3] Ne 782, 784, 792, 794, 798, 800, 806, 808, 818,
820, 1016, 1018, 1020, 1022, 1026, 1028, 1032, 1034.

7 Po3B’s3anns 3a7a4 3a Temamu :  CIIPOIICHHS PIBHSHHS KPUBOI 2-TO 14
MOPSIKY TIEPETBOPEHHSAM KOOPJIMHAT i 3a iHBapianTtamu. Kiacudikamiiina
TeopeMa st KpuBHX 2 nopsaky. [3] Ne 859 (mapwi), 861 (mapHi), 862 (mapHi)

8 Po3p’s3anHs 3ama4d 3a Temamu :  CripoiiieHHS PiBHSHHS MOBEPXHiI 2-TO 12
MOPSJIKY TTEPETBOPEHHSAM KOOPAWHAT 1 3a iHBapianTamu. Kiracudikamiitaa
Teopema s MOBepXoHb 2 mopsiaky. [3] Ne 1041 (mapwi), 1042 (mapsi), 1043
(mapHi)

9 Po3B’s3aHHs 3a1a4 3a TeMamu: [IpssMOITiHIKMHI TBIPHI HA TIOBEPXHI 10
OJTHOTIOPOKHUHHOTO runepbonony. [IpsiMoniHiiiHi TBIpHI Ha TOBEPXHI
rinepOoxigaoro nmapabdonoina. [3] Ne 970, 972, 974, 980, 982, 984, 986,

Pazom 86

6. InguBinyaabHi 3aB1aHHsA
PozpaxynkoBo-rpadiuna podota (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 BianoBigHO A0 Haka3y pekTopa XapKiBCbKOTO
HalloHaJpHOTO yHiBepcutery iMeHi B.H.Kapasina

8. MeToau KOHTPOJIIO

— O0JIiK BiJIBiyBaHHS ayIUTOPHUX 3aHATH; MepEeBipKa BUKOHAHHS JIOMAIIIHIX 3aBJaHb;

— KOHTpOJIbHa poboTa (2), po3paxyHkoBo-rpadiuyHa podora (1); miacyMKOBHI KOHTPOJIb
3amik (1 cem.), ek3ameH (2 cem.).

9. Cxema HapaxyBaHH#A 0aJiB
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Cemectp 1
IToTouHMIA KOHTPOJIb, CAMOCTIHHHA POOOTa, 1HJAUBIAYaIbHI 3aBIaHHS
KoHTtpoisbHa
pobora, Po3paxyHnkoBo-
Pozmin 1 | Po3nin 2 | Po3pin 3 | mepenbayena | rpadidna Paszom | 3amik | Cyma
HaBYAJIBHUM | poOoTa
ILUTAHOM
T1 | T2 | T1 | T2 | T1 | T2
5 10 5 10 5 5 10 10 60 40 100
Cemectp 2
IToToYHMIA KOHTPOJIb, CAMOCTIHHHA POOOTa, IHJAUBIAYaIbHI 3aBJaHHS
KonTponbha pobora, Exzamen | Cym
) ) . nepeadaveHa Pasom a
Pozmin 1 Po3ain2 | Posmin 3
HaBYAJILHUM IIJIaHOM
T1 | T2 |T3| Tl | T2 | T1 | T2
5 51510 5 5 5 20 60 40 100

MiniManbpHa KUIBKICTh OalliB JUIsl JOIYCKY JI0 CKIIQJaHHS IMiJICYMKOBOTO KOHTPOJIIO MPOTPAMOIO0
He nependayeHa.

KpuTepii oniHIOBaHHS HABYAJIBHUX JOCATHEHb

OmiHka
B Oaimax

O1iHKa 3a HAIlIOHAJIBHOI HIKAJIOK

Origka

TlogacHenus

90 -
100

Bigminzo

TeopeTuuHuit 3MICT Kypcy OCBOEHHH LIIKOM, HEOOX1/1HI IPAaKTUYHI
HaBUYKU POOOTH 3 OCBOEHUM MaTepiaioM chOpMOBaHi, BCl HaBYaIbHI1
3aBJIaHHs, K1 NepeadadyeHi NporpaMor0 HaBYaHHs, BUKOHAHI B
MMOBHOMY 00C$31, BIIMIHHA poO0Ta 0€3 MOMUIIOK 200 3 O/IHIEI0
HE3HAYHOK MOMMJIIKOIO.

70-89

Ho6pe

TeopeTuuHU 3MICT KypCy OCBOEHHH IUIKOM, MPAKTHYHI HABUYKHU
poOOTH 3 OCBOEHUM MaTepiajoM B OCHOBHOMY C(pOpMOBaHi, BCi
HaBYaJIbHI 3aB/IaHHA, SIK1 Ilepe10aveHi MporpaMor0 HaBYaHHs,
BUKOHAHI, SIKICTh BAKOHAHHS KOJTHOTO 3 HUX HE OLIIHEHO
MIHIMaJILHUM YHCIIOM OalliB, IE€AKI BUAU 3aBJaHb BUKOHAHI 3
MOMMUJIKAMH, pPoOOTa 3 JIeKiIbKOMa HE3HAYHUMHU TIOMHUJIKaMu, abo 3
OJIHI€IO — JIBOMA 3HAYHUMHU TOMMJIKAMH.

50 -69

3a10BLIBHO

TeopeTuuHuU# 3MICT Kypcy OCBOEHHH HE MOBHICTIO, ajie POTaJIlHU He
HOCSITh ICTOTHOTO XapakTepy, He0O0X1/1HI MPaKTU4HI HABUYKU POOOTH 3
OCBOEHHM MartepiajloM B OCHOBHOMY C(OpPMOBaHi, OUIBIIICT
nepeadaYeHnx MporpamMor0 HaBYaHHS HABYAIIbHUX 3aBJJaHh BUKOHAHO,
JiesiKi 3 BAKOHAHUX 3aBJIaHb, MICTATh NOMUJIKH, po00Ta 3 TpbOMa
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3HAaYHHUMHU IIOMUJIKAMU.

1-49

TeopeTnuHui 3MICT KypCcy HE OCBOEHO, HEOOX1THI TPAKTUYHI HABUYKH
poboTu He chopMOBaHi, BCl BAKOHAHI HABYAJIbHI 3aBIAHHS MICTATh
rpy0i TOMUJIKH, J10JJaTKOBA CaMOCTiiiHa poO0Ta Ha/l MaTepiajJoM
KypcCy HE MpUBE/E 10 3HAYUMOTO iABUIICHHS SKOCTI BUKOHAHHS
HaBYAJIbHHX 3aBJIaHb, p00OOTA, IO NOTPEeOYy€e MOBHOI EPEPOOKH

Hes3anoBuib
HO

KpuTepii oniHIOBaHHS KOHTPOJIbHOI po00TH

MaxkcumanbHa OIliHKa 32 BUKOHAHHSA KOHTPOJIBHOI poOoTH cTaHoBHTH: 1 cemectp 10 Oanis,
npyruii cemectp 20 6amiB. 3a KOXKHE 3aBJIaHHS HApaxOBYETHCS 3 Oaliu 3a CXEMOIO:

3 Oanu 3a MpaBUJIILHO BUKOHAHE 3aBIaHHS;

2 Oay 3a BUKOHAHE 3aBJIaHHs 3 MOMHJIKAMH/HEI0JIIKaMH, 10 HE BIUTMHYJIM HA KiHIIEBUH
pe3yJbTar;

1 GaJt 3a BUKOHAHE 3aBJIaHHS 3 TCXHIYHUMH/apU(PMETUIYHUMH IOMHUJIKAMHU [IPH
HAsBHOCT1 KOPEKTHOT JIOTIKM BUKOHAHHSI,

0 OaJiB B IHIIUX BUNAIKAX

Otpumana cyma 6aniB 3Boauthes A0 10% a6o 20% 3a hopmyioro

CymaHabpaHux6asiB

—-10(a6020)
MakcuMasibHacyMabaJsiB

Kpurepii oniHroBaHHs1 po3paxyHKOBO-rpagivHoi podoTH

MaxkcuManbsHa orinka 3a BukoHanHsa PI'P cranoButs 10 OamiB. 3a KOXKHE 3aBIaHHs
HapaxoBYEThCS 3 Oalin 3a CXEMOIO:

3 Ganu 3a MpaBWJIBHO BUKOHAHE 3aBJIaHHS;

2 Ganu 3a BUKOHAHE 3aBJIaHHS 3 TOMUJIKaMU/HEI0IIKaMH, 110 HE BIUIMHYJIN Ha KIHIIEBUI
pe3yJbTaT;

1 Gan 3a BUKOHAHE 3aB/IaHHA 3 TEXHIYHUMU/apU(PMETUUHUMHU IOMUJTIKaMHU TIpU
HAsSIBHOCT1 KOPEKTHOT JIOTIKM BUKOHAHHS,

0 GaiiB B IHIIIKNX BHITAJKaX

. o .
Otpumana cyma Gaiis 3B0auThCs 10 10% 3a popmyiioro _Cymanabpanuxbanis 4

MakcuMaibHacvMabasiis

KpuTepii oniHOBaHHs eKk3aMeHaniiiHOI (32/1iK0BOI) podoTH

O11iHKa B .
Kpurepii oninkn ITosicHenHs
Oanax

TeopeTnyHMii 3MICT Kypcy 3aCBOEHO LIJIKOM, cPop-
MOBAHO HEOOXiJIHI MPAaKTUYHI HABUYKU 3 OCBOEHUM

36-40 90-100% MarepiajiioM, yci HaBYalbHI 3aBJaHHS, SIKi epeaoade-
Hi IPOTpaMor0 HaBYaHHS, BUKOHAHO B TIOBHOMY 00CsI-
31, BiIMiHHA poOoTa 0e3 MOMMWIOK abo poOOTH 3 OJTHI-




28-35

70-89%

TeopeTHuHMii 3MICT KypCy 3aCBOEHO LIJIKOM, IPAKTHUY-
Hi HAaBUYKU POOOTH 3 OCBOEHUM MaTepiajioM B OCHOB-
HOMY Cc(OpPMOBAHO, BCl HABUAIbHI 3aBIAaHHS, SIKi Tie-
pendadveHi mporpamMor0 HaB4YaHHS, BUKOHAHO, SKICTh
BUKOHAHHS YKOJHOTO 3 HAX HE OLIHEHO MIHIMAJIbHUM
YyyCcJIoM OalliB, AedKi BUIM 3aBJaHb BUKOHAHO 3 IIOMU-
JKaMu, po0oTa 3 IeKiIbkoMa HE3HAYHUMH TOMUJIKA-
MH, a00 3 OJHI€CI0-IBOMA 3HAYHUMHU TTOMMJIKAMH

20-27

50-69%

TeopeTHuHMiA 3MICT KypCy 3aCBOEHO HEMOBHICTIO, ajie
MIPOTAJIMHKA HE HOCATH ICTOTHOTO XapaKTepy, HeOOX11Hi
NPaKTUYHI HABUYKU POOOTH 3 OCBOEHHM MaTepiajioM B
OCHOBHOMY C(hOpPMOBaHO, OUTBIIICTh MEpeI0aYCHUX
IPOTPaMOI0 HaBYaHHS HABYAJIbHUX 3aBAaHb BUKOHAHO,
JesIKi 3 BUKOHAHUX 3aBJJaHb MICTATh IIOMIJIKH, poOOTa
3 TPbOMa 3HAYHUMH [TOMUJIKAMHA

0-19

0-49%

TeopeTuuHmii 3MICT Kypcy HE 3aCBOEHO, HEOOX1TH1
NPaKTUYHI HAaBUYKH POOOTH 3 HAaBYAIBHUM MaTepialioM
He c(hopMOBaHO, BCi BUKOHAHI HaBYaJIbHI 3aBJaHHS Mi-
CTSITh TPyOi MOMUJIKH, JOAATKOBY CaMOCTiiiHa po0OoTa
HaJl MaTepiajJoM Kypcy He MpHBEZE A0 3HAYHOTO ITiJ-
BUIIICHHS SIKOCTI BUKOHAHHSI HaBYAJILHUX 3aBIaHb, PO-

HIkana ouiHIOBaHHA

12

OriHKa 3a HAallOHAJIBHOIO IIKAJIOK
Cyma 0aniB 3a Bci BUIU HaBYaJIbHOL
JUSUTBHOCTI IPOTATOM CEMECTPY I YOTHPUPIBHEBOT JUIS IBOPiBHEBOT
LIKAJIX OLIIHIOBAHHS [IKAJIW OLIIHIOBAHHS
90 — 100 BIJIMIHHO

70-89 no6pe 3apaxoBaHO
50-69 3aI0BLILHO

1-49 HE3aJ0BIJIBHO HE 3apaxoBaHO

10. PexomennoBana Jiiteparypa

OcHoBHa JiTepatypa

1. Bopucenko O.A., Yiakosa JI.M. Ananituuna reometpis. — XapkiB: OcHosa, 1993

2. Kupnuenko B. B., IlerkeBuu H. 1O, ITetpaBuyk A. I1.. Ananitnuna reomerpist. — Kuis:
BIIL] «KuiBcekuit yHiBepcute», 2003. — 192 c.
3. 36ipHuK 3a/1a4 3 aHANITHYHOI reomeTpii / 3a pen. B. B. Kupnuenka. — Kam’staers-

IMonminscekmit: Axcioma, 2005. — 228 c.
JonomixkHa JiTepaTypa

1. SImnonsebkuit O.J1. AnaniTuuna reometpis. Bexkropu, npsmi 1 mnomunn. Hau.-metoa. [1ociOHuk,

XHY im. Kapaszina. Xapkis, 2020. 116 c.
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2. SImnonbebkuit O.J1., Myraitno O.0. Ananituyna reometpis. KaHOHIYHI KpUBI Ta MOBEPXHI
npyroro nopsaky. Hasu.-meton. TTocionuk, XHY im. Kapasina. Xapkis, 2021. 100 c.

3. Smnonbcbkuii O.J1. AnaniTnuHa reomeTpis. KpuBi i moBepXHi Apyroro mopsaKy: 3arajibHa Teopis.
Hagu.-meton. [Tocionuk, XHY im. Kapasina. Xapkis, 2021. 96 c.

11.Ilocunanns Ha indopmaniiini pecypcu B IHTepHeTi, Bineo-iaexuii, iHue MeTogu4He
3a0e3nevyeHHs

1. www-library.univer.kharkov.ua

2. http:/Nibrary.kpi.kharkov.ua



