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1. ONUC JUCLHUTIITHA

PO3HOIliJI IroauH 3a HABYaJIbHHUM

HaiiMeHyBaHHSI MOKA3HUKIB IJIAHOM
Jlenna ‘ 3aouna
Jlexyir:

Kinvkicmo kpeoumis. 4

P 12 | 4
Mooynig: 1 Ilpaxmuuni 3anamms:
3acanvra kinekicme 2o0un: 120 36 ‘ 8
Pik susuenns oucyunninu 3a HaguantbHUM JlabopamopHi 3ansamms:
naavom: 3 -- | --

CeminapcoKi 3aHAMMA:
Cemecmp: 6 P ‘
Tuoicnese nasanmasicenHs (200.): 7 Koncynomayii:
- ayauTopHe: 3 -- \ --
- caMocTiitHa pobora: 4 InousioyanvHi 3ansamma:
Dopma niocymKo8020 KOHMPONIO: 34K - | -
Moea nasuanna: ykpaincbka Canocmiiina poboma:
FYRP 72 | 108
2. META JMCHUIIJITHU

IIpeaMeToM BUBUYCHHS HaBYAIbHOT IUCLUIUIIHY € 3 OJJHOI'O OOKY

— ¢irypu, 0 BU3HAYAIOTHCS: — CKIHYEHUM YUCIIOM HaimpocTimmx ¢iryp,

— MEBHOIO BJIACTUBICTIO, 5IKa (POPMYIIOETHCS Y BUX1THUX MOHATTSIX,

— 1100y10BOIO (TOTOBUM KPECIIEHHSIM);

3 IHIIOro 60Ky

— BIIACTHBOCTI (Qiryp, iHBapiaHTHHX BIJHOCHO reOMeTquHHx nepeTBOpeHb (pyxiB Ta
NOJIOHOCTEN IUIOIIMHY 1 MPOCTOPY) Ta iX 3aCTOCYBAHHS J10 PO3B’sI3yBaHHS I'€OMETPUYHHMX 3ajad,
30KpemMa Ha Mo0yI0BY..

MixkaucuuniiHapHi 3B’ I3KH

JUUISl OTIAaHYBAHHS MaTepialiB JaHOI TUCHHUIIIIHA He0OX1/1He BUBYCHHS AUCIHILTIH: «LIK17hHMI
Kypc reoMeTpii», «AHaniTu4Ha reoMeTpis» (BexTopHa anre6pa, MeToJ] KOOpAMHAT Ha IUIOIIMHI Ta
B mpoctopi). B cBoOl depry, maHa IUCHMIUIIHA TOBHHHA 320€3MEYUTH TPYHTOBHY OCHOBY JUIS
BUBYEHHs KypciB «IIpoekTuBHa reomerpis», «OCHOB TeoMeTpii» Ta METOAMKHM 1 JUIAKTUKH
HaBYaHHS 3aTaJIbHOTO KypCy reoMeTpii (4acTKOBI METOTUKH).

MeTo10 BUBYEHHS HABYAJIBHOI JMCHUILTIHN «OCHOBU T€OMETPIs» €:

® MIJBUIICHHS MNPOQeciiiHOro piBHS B CEHCI OCBITHBOI MiJTOTOBKM MalOyTHIX (axiBLiB 3
MaTeMaTHKH Ta BUKJIa/1a4yiB MaTeMaTUKHU TOIIO;

e 3a0e3nevyeHHs 3700yBayiB BIANOBIAHUM TMOHSATIHHUM Ta MaTeMaTHYHHUM araparom,
HEOOXIHUM JJIsi 3HAYHO TJMOIIOTO 1 YITKIIIOTO PO3YMIHHSA OaraTboX I'€OMETpUYHHUX (aKTiB,
CHIBBITHOIIIEHB 1 TOOY/IOB;

¢ (hopMyBaHHS 3HaHb, BMiHb 1 HABHYOK, HEOOX1THUX ISl O3B’ SI3yBaHHS T€OMETPUYHUX 3a7a4
PI3HOTO PiBHS CKIIAJHOCTI METO/IaMH €JIEMEHTAapPHOT reOMeTpii;

e 3a0e3neueHHs1 HaOyTTd 3/100yBauaMM 3HAaHb Ha OCHOBI PO3YMIHHSI TeoMeTpii, SK Teopii
1HBapiaHTIB (TMEBHOI) TIpynH MEPEeTBOPEHb Ta HABUYOK 3aCTOCYBAaHHS OJEpKAHMX 3HAHb JUIS
PO3B’A3yBaHHS TEOPETUYHUX Ta MPAKTUYHUX 337134,

® 03HAMOMJICHHS CTYJCHTIB 3 KOHKPETHHUMH PE3yJIbTaTaMU KIIACHYHOTO KypCy €IIEMEHTapHOT
reomerpii, SKi MalOTh IIMPOKHH Jiala30H 3aCTOCYBaHb IPU PO3B’A3yBaHHI T€OMETPHYHUX 3a/ad,
30KpemMa Ha Mo0y10BY;

e (¢opmyBaHHS TPOQECIHO-KOMIIETEHTHOTO BHKJIaJadya MaTeMaTHKH, CIIPOMOKHOTO
MpaLioBaT y rany3eBo-pizaux BH3 ta pisaunmu nporpamamu B 30111




OCHOBHUMHU 3aBJIaHHSMM BUBUYCHHS JTUCIUIUTIHA «EleMeHTapHa TE€OMETPIs €:

® 3aKPINUTH ¥ PO3BUTH (TOTTUOUTH ¥ PO3IIMPUTH) 3HAHHS, YMIHHS 1 HABUYKH, OTPUMaHI NMpH
3aCBOEHHI KypCY HMIKIJTLHOTO KYypCy T€OMETPIi;

® COpPUATH PO3BUTKY B MalOyTHHOTO BUHUTENS MaTEMAaTUKHU MPOCTOPOBOIO MHCIEHHS Y
B3a€MO3B’S3KY 3 aHAJITUYHUMU METOJaMH, TpPYHOBOIO 1 CTPYKTYpHOIO TOYKaMU 30py Ha
reOMETPIIO;

® PO3KPUTH MICIIE 1 3HAYCHHS 3HaHb 3 €JIEMEHTApHOI TreoMeTpii B 3arajibHii 1 nmpodeciiHii
OCBITI JIIOJYHH;

® BHUKJIACTH (CHCTEMAaTH4YHO i, B IEBHOMY CEHCi, TOBHO) HAyKOBO-TEOPETHYHI MOJIOKEHHS
3a3HaYEHUX 3MICTOBUX PO3JIUIIB IaHOTO KYPCY;

® HAaBYWTHU CTYJCHTIB PO3B’S3yBaTW THUIIOBI 3ajaul «KOHCTPYKTHUBHOI reOMETpii», Ha METOA
I'MT T1a Ha MeTOA «T€OMETPUYHUX IIEPETBOPEHDY;

® [IOKA3aTH MPAKTUYHY 3HAUYIIICTh METOAIB €JIeMEHTApHOi IeoMeTpii, IX 3aCTOCOBHICTH 10
PO3B’sA3aHHS HAMPI3HOMAHITHIIINX T€OMETPUYHUX 3a71ay;

e 320€3MeYUTH IPYHTOBHE BUBYEHHS (3aCBOEHHS) 3400yBayaMH THX IMOHSTb, 171el 1 METO/IIB
€JIEMEHTapHOI TeOMETpii, Kl MOXYTh OYTH BHKOPHUCTAaHI HUMH MiJ Yac BHUKJIAJaHHS IIKUIBHOTO
Kypcy reoMeTpii Ta MpOBEICHHS MO3aKJIACHUX 3aHATh 3 MATEMaTHKH;

® PO3MIUPUTH Ta MOTIMOWUTH 3HAHHA 3700yBayiB MPO TEOMETPHUYHI MEPETBOPEHHS Ta iX
iHBapiaHTH;

® 3aKPINHUTH 1 PO3BUTU 3HAHHS 3400yBayiB MPO METOAM Te€OMETpii HE JUIIe eBKIIOBOrO a U
a(hiHHOTO MPOCTOPIB;

® [IJIBUIINTH pIBEHb 3arajbHOi KYyJIbTYPH JOBEACHHS T€OMETPHYHUX TBEPDKEHB,
MPAKTUYHUX PO3PAXYHKIB Ta TEOMETPUYHHUX TOOYIOB.

3. OYIKYBAHI PE3YJIbTATU HABYUAHHS

s 0608°a3K06UX HABUAILHUX OUCUUNIIIH

BuBueHHs HaBUaNbHOI AMCUUIUIIHK Tiependadae (GOpMyBaHHS Ta PO3BUTOK Y CTY/ACHTIB
KOMIIETEHTHOCTEH Ta MpOTrpaMHUX pe3ysbTaTiB HAaBYAHHS BIJNOBITHO JIO OCBITHBO-TpodeciitHOi
(0cBITHBO-HAYKOBO1) IporpamMu «OCHOBU T€OMETPIi.

Indopmanisa npo KOMIETEHTHOCTI TAa BiANOBIAHI IM MporpamHi
pe3yJbTATH HABYAHHA 32 JUCHHUILTIHOIO

Mudpp Hludgp
KoMmIeTre KomnerenTHocti NporpamMmHux IIporpamMHi pe3yibTaTu HABYAHHA
HTHOCTI pe3yJIbTaTiB
3araabHi komnereHTHOCTI (3K)
3KI. 3HanHs  Ta  po3yminHs | [IPH 1. JleMOHCTpy€e 3HaHHA 3 TEOPETUYHOI
npeaMeTHoi  obyacTi  Ta NPUKIAAHOI MATEeMaTUKM Ta METOAUKHU 11
PO3yMiHHSA npodeciiiHol HaBYaHHS.
TISUTBHOCTI.
3K3 3natHicTh 10 abctpaktHoro | [TPH 4. JleMoHCTpy€e 3HAHHS 0a30BUX Ta CHEIaTbHUX
MUCJICHHS, aHAJi3y Ta TEXHOJOTI HaByaHHS 3 BHUKOPUCTaHHSIM
CHHTE3Y cydacHuX 1H(opMamiiiHUX TEXHOJOri Ta
YMIHHS 1X 3aCTOCOBYBATH Yy OCBITHbOMY
rporeci
3K 4 3natHicte g0 nowyky, | [IPH 4. JleMoHcTpye 3HAHHS 0a30BHX Ta CIieLiaIbHUX
0o0poOneHHs  Ta  aHaizy TEXHOJIOT1l HABYaHHS 3 BUKOPUCTAHHSAM
iHopmawii 3 pi3HUX JpKepe Cy4acHHX iH()OPMAIIHHUX TEXHOJIOTIH Ta
Ta PI3HUMH CIIOCO6aMu YMIHHS 1X 3aCTOCOBYBaTH Y OCBITHBOMY
Tporieci
3K5 3natHicts 10 omanyBanHs | [IPH 4. JleMOHCTpy€e 3HaHHS 6a30BUX Ta CIELiAIbHUX
HOBUMM  3HaHHAIMH Ta TEXHOJIOT1i HaBUaHHS 3 BUKOPUCTAHHAM
TNPOJIOBXXEHHS MPOQECIitHOro Cy4acHHUX iH()OPMAIIHHUX TEXHOIIOTiH Ta
PO3BHUTKY YMIHHS 1X 3aCTOCOBYBaTH Y OCBITHHOMY
rporeci




CrneniajabHi komnereHTHOCTI (CK)

CK . 3narnicte  dopmyBaru B | [IPH 1. JleMOHCTpye 3HaHHS 3 TEOPETUYHOI Ta
y4HIB npeIMeTHI MPUKIATHOI MaTEMaTUKH Ta METOAMKHU il
KOMITETEHTHOCTI. HaBYAHHS.

CK 6. 3naTHICT ITPH 4. JleMOHCTpY€E 3HAHHS 0a30BUX Ta CHEIiaTbHUX
BUKOPUCTOBYBaTH CHCTEMHI TEXHOJOTIl HaByaHHS 3 BHUKOPUCTAHHIM
3HaHHA 3  MaTEeMaTHUKH, cydacHUX iH(opMamifHUX TEXHOJOri Ta
MeJaroriki, METOIUKU YMIHHS 11X 3aCTOCOBYBATH Yy OCBITHbOMY
HaBYaHHS MaTeMAaTHKH, nporeci
icTopii iX BUHUKHEHHS Ta
PO3BHTKY.

CK 7. 31aTHICTh edextusHo | [IPH 1. JleMOHCTpye 3HaHHS 3 TEOPETUYHOI Ta
3aCTOCYBaTU IPYHTOBHI NPUKIAAHOT MATEMAaTUKXM Ta METOJAUKHU 11
3HaHHSA 3MICTY MIKUIBHOT HaBYaHHS.

MaTEeMaTHKHU.

CK 8. 31aTHICTh anamizysaru | [1PH 1. JleMOHCTpye 3HaHHS 3 TEOPETUYHOI Ta
MaTeMaTuYHy 3a1avy, MPUKIIAJHOI MATEMAaTUKA Ta METOAUKH 11
pO3IIISLIaTH Pi3HI cCrlocoOu i HaBYaHHS.
pO3B’sI3yBaHHS.

CKO. 3natHicth QopmyBatu B | [IPH 4. JlemoHCTpy€e 3HaHHS 0a30BUX Ta CHEIabHUX
YYHIB ~ TIEpEKOHAHHA B TEXHOJIOTI HaBYaHHS 3 BUKOPUCTAHHSAM
HeOoOX1IHOCTI cydacHMX 1H(OpMAaIiHUX TEXHOJNOT Ta
OOIpYHTYBaHHSA rirmores, YMiHHS iX 3aCTOCOBYBATH Yy OCBITHBOMY
PO3YyMIHHSI MaTeMaTUYHOTO nporeci
JOBEICHHS

CK 12. 3naTHICTh epextuBno | [IPH 4. JleMoHCTpY€E 3HAHHS 0a30BUX Ta CHEIIaTbHUX
TUTaHyBaTH Ta TEXHOJIOTi HaBYaHHS 3 BUKOPUCTAHHAM
OpraHizoBYBaTH pi3Hi cydacHuUX 1H(opMaliiiHUX TEeXHOJNOrid Ta
¢dbopMu mo3akiIacHoi podoTH YMIHHS 11X 3aCTOCOBYBATH Yy OCBITHbOMY
3 MaTeMaTHKHU. nporeci

CK 13. 3/1aTHICTh npoekrtyBatu | [IPH 4. JleMOHCTpye 3HaHHs 0a30BUX Ta CHELIaTbHUX
LUTICHAN TIPOIIEC HAaBYaHHS, TEXHOJIOT1 HaBYaHHS 3 BHUKOPUCTAHHSIM
BUXOBaHHS Ta PO3BUTKY cydacHuUX 1H(opMailiHUX TeXHONOrid Ta
YYHIB 3aco0aMu YMIHHA 1X 3aCTOCOBYBAaTH Yy OCBITHBOMY
MaTEeMaTHKU nporeci

Marpuus BiANIOBITHOCTiI KOMIIETEHTHOCTEH Pe3yJIbTATAM HABYAHHS 32

JTUCIUILTIHOIO
HIugp Pe3ysabTaTH HABYaAHHSHA
KoMIIeTe . - ABTOHOMHICTBH Ta
. 3HaHHA YMminnsn Komymnikanis . . .
HTHOCTI BilOBiTaIbHICTD
3K 1. IIPH 1
3K 3 ITPH 4
3K 4. I1PH 4
3K 5. I1PH 4
CK 1. IPH 1
CK 6. ITPH 4
CK 7. IIPH 1
CK 8 IIPH 1
CK9 ITPH 4
CK 12 ITPH 4
CK 13 ITPH 4




III. TemaTnyHMii NJIAaH TUCIUILIIHYA

KinekicTh rognn KinekicTh rognn
(neHHa popmMa HABYAHHS) (3a04yHa popmMa HABYAHHS)
— T~ = 2l s — 2 = Q=R
Ne Ha3zBu moay.tiB / Tem | = é? § ‘E ,>§ s & | = E? g ‘E‘T 3§ s
3/m S| E|g5 5| 8|58 2| E|5E §| 2|50
= 5y as o > | & \e = O | ¥ = > &8
S|l s|sg 8| &/28 2| 5|58 8| 2|24
< © g = S |S < © g = S |S
Tema 1. Ocnosu KoncmpyKkmueHoi 2eomempii
1 |Ocnosni nOHAMMS ] ) ) 4 3 ) 6
KOHCMPYKMUBHOI 2eoMempii
2 | 3aodaui Ha no6y0o8y 3a 00NOM02010
(00HOCMOPOHHBOI NIHILIKU Ma 6 2 4 | 6 6
YUupKys)
3 |Memoou po3s’sazyeanus 3a0ay Ha 6 ’ 4 | 6 6
n06y008y
4 {Jaunpocmzmz I'MT naowunu ma 6 ) 4 6 ) 4
ix 3acmocysamnHs.
5 {)“mbw cxknaoui I'MT naowunu ma 6 ) 4 6 6
ix 3acmocysanns
Pazom:| 32 | 2 | 10 20 | 32 | 2 | 2 28
Tema 2. EnemenTu reomerpii ki
6 | Cmeninb mouku 8i0HOCHO KOIA.
Paoukanvna éico 06ox 8 2 | 2 4 8 2 6
(HEeKOHYEeHMPUUHUX) KiIl.
7 | MT no8 a3aHi 3 pAOUKaIbHOIO 6 ’ 4 6 ’ 4
giccro.
8 Ocuoe,‘m nONAMMA 3 meopii nyuxis | - o ) 4| 6 6
ma 38'30K Kill NJIOWUHU.
Paszom:| 20 | 2 | 6 12 |20 2 | 2 16
Tema 3. Pyxu nJjiommHu i npocropy
9 | Ocnosni nonsmms npo
siooopaxcenus ma «Epnrancencoka | 8 | 2 | 2 4 | 8 2 6
npoepamay Denixkca Kneuna
10 Py?cu niowunu i npocmopy ma ix| ) 4| 6 6
CRINbHI 61ACMUBOCI.
11 | Ocvosa cumempis ma
¢dynoamenmanvni meopemu pyxie| 8 2 | 2 4 8 2 6
NIOWUHU
12 |Knacugirayia pyxie naowunu 1
pooy ma ix 3acmocysamHs 00| 6 2 4 | 6 6
D036 3aHHS 3a0aY
13 | Knacugirayis pyxie niowunu 2
pody ma ix 3acmocyeanus 0o| 6 2 4 16 6
D036 3aHHS 3a0aY
14 | Cumempisa gionocHo niowuHu ma
¢dynoamenmanvni meopemu pyxig| 6 2 4 | 6 6
npocmopy
Pazom:| 40 | 4 | 12 24 140 | 2 | 2 36
Tema 4.I10ai0HOCTI NJIOIIUHHA | TPOCTOPY
15 | Fomomemis nnowunu ma it | 8 [ 2] 2| ‘ | 4 | 8 | ‘ ‘ ‘




3acmocy8ants 00 po36 a3)6aHHs.
3a0ay

16

Busnauenns nepemeopeHs
no0ibHOCMI NIOWUHU (NPpOCMOpY).

17

Knacugirxayis nepemeopens
noodionocmi  naowuHu —ma - ix
3aCcmocy8anHs 00 pPO38 SA3Y6AHHS
3a0ay

18

Knacugirxayis nepemeopens
noodibnocmi  npocmopy ma ix
3acmMocy8ants 00 PO38 A3V6AHHS
3a0ay

Pazom:| 28 | 4 8 16 | 28 28

Pa3zom 3a qucuumiainoro : | 120 | 12 | 36 72 1120 4 8 108

5. TIPOI'PAMA HABYAJIBHOI JJUCIUILJITHA
5.1. 3micm nasuanvnoi Oucuuniiny 3a memamu
Tema 1. Ocnoeu KOHCmMPYKmMuUGHOi 2eomempii

OcCHOBHI NOHAMMS KOHCMPYKMUBHOI 2e0Mempii

OcHOBHI TMOHATTS. 3aranbHi aKCiOMH KOHCTPYKTMBHOI TeoMeTpii Ta iX HaCHiIKu.
AxcioMaTuka OKpPEeMHX KpECISPChKHAX I1HCTPYMEHTIB: aKCIOMH OJHOCTOPOHHBOI JiHiKKH (0e3
MITOK); aKCIOMHU IUPKYJISI; aKCIOMHU JTIBOCTOPOHHBOI JiHiMKK (0€3 MITOK); akcioMu (IIPSIMOKYTHOTO)
kocuHI. OCHOBHI MOOY/IOBH.

3adaui na nob6yoosy 3a 00nomo2or (00HOCMOPOHHBOI TIHIUKY Ma YUPK)JsL)

[TocranoBka 3amayi Ha MOOYMOBY: 3MICT 3ahay Ha MOOYIOBY; 3MICT BUMOTH «pO3B’S3aTH
3aa4y Ha MOOYAOBY»; PO3B’SI30K KOHCTPYKTHBHOI 3ajaui. [lo3uuiliHi Ta HEMO3UIiiHI 33134l HA
no0OynoBy. [Tpuxnanu. KinbKicTh po3B’s3KiB KOHCTPYKTUBHOI 3a/1a4i. ba3oBi (enemeHTapH1) 3a1a4i
Ha moOynoBy. OCHOBHI eTamM Ta 3arajbHa CXeMa pO3B’sS3aHHS 3a/Jad Ha TOOYyIOBY: aHai3,
moOy10Ba, JTOBEACHHS, TOCIIPKCHHS.

Memoou po38’a3ysanns 3a0au Ha no6y008y

3MICT OCHOBHUX METOJIB PO3B’sI3aHHS 3a7au Ha MOOYAOBY: METOJA 0a3MCHUX TPUKYTHUKIB;
noOy0Ba BiAPI3KIB 1 KYTiB, 3aJJaHUX HaMmpocTimuMu GopMynamu; anreOpaidHuii METOJ; METOJ
TCOMETPUYHUX MiCIlb TOUOK; KOOPJIUHATHUIA METOT; METO]] TEOMETPUIHHX MTEPETBOPCHbD.

Haiinpocmiwi I'MT naowunu ma ix 3acmocysanusi.

I'MT miomuHM: 10 3HAXOMATHCA BIJ JaHOI TOYKHM Ha JaHIM BIJCTaHI; IO 3HAXOMATLCS Ha
JaHiil BiACTaHI BiJ JaHOI MpsAMOi; PIBHOBIANATICHUX BiJl JBOX JAHUX TOYOK (MPSIMHX); TPOCTIIIi
I'MT monuau Ta ix 3acrocyBanHsa. ['MT 1uionmmHu: 110 3HAXOMATHCS BIJ JAaHOI TOYKM HA JTaHIM
BIJICTaHi; 110 3HAXOJATHCS Ha JaHiil BiCTaHI BiJ AaHOI MPAMOI; pIBHOBIIAICHUX BiJ IBOX JaHHUX
TOYOK (MPAMHUX); K1 (BHYTPILIHIM YHHOM) AUIATH NapajesibHi BIIPI3KU 3 KIHISIMH Ha JIBOX JaHUX
MpSAMHUX Y TaHOMY BITHOIIECHHI; 711 KOXKHOI 3 SIKUX BIJIHOIIIEHHS BiJICTaHEH J0 JBOX JaHUX MPSIMHX
€ BeJIMYMHA CTaja; 3 AKUX JTaHUH BIAPI30K BUIHO ITi/T JTAHUM KYTOM.

binvw cknaoni I'MT naowunu ma ix 3acmocy@anus.

I'MT mommHM: BiPI3KK AOTUYHUX 3 SKUX JI0 JAHOTO KOJIa JOPIBHIOIOTH JAHOMY BIIPI3KY;
10 € CepeIMHAMH XOPJ CTajoi JIOBKHWHU JAHOTO KOJa; 10 AUISITH Yy IEBHOMY BITHOIICHHI XOPAH
cTanoi JOBXKMHHU JaHoro kona. ['M cepeawH XOpHa MaHOTO KOJa, SKi MPOXOJATh 4epe3 JaHy
(BHyTpilIHIO) Horo Touky; I'MT miomuHu: BiTHOIIEHHS BIACTaHEW SKUX 1O JBOX JIaHUX TOYOK €
BEJIMYMHA CTalla; CyMa KBAJAPaTiB BiICTAaHEH SKUX JIO TBOX JAHHUX TOUYOK € BETUYHMHA CTaNa; PI3HULS
KBaJIpaTiB BiJICTAHEH SKHX JO JBOX JIAHUX TOYOK € BEIIMYMHA CTaja.

Tema 2. EnemenTn reomerpii Kin

Cmeninb mouku 8i0HOCHO Koaa. Padukanvha 6ict 060X (HEKOHYEHMPUUHUX) KITL.

O3HaueHHS 1 TEOMETPUYHUN 3MICT CTETIECHS TOYKH BiTHOCHO KOJIa. 3HAYCHHSI CTENEHS TOYKU
MpU Pi3HHUX 11 MOJIOKEHHSAX BIIHOCHO Koia. Kputepii B3aeMHOro po3TalryBaHHS TOYKH 1 KOJIa HA
wionuHi. [MT monmHm, KoXHa 3 IKUX Ma€ PiBHI CTETEHI BiTHOCHO JABOX JaHUX Kil. BracTuBocTi




panukanbHOi oci. [loOynoBa pagukanbHOI OCi JBOX NaHHMX Kil (Tpu Bumaaku). Koma HymboBOro
paniycy. [TobynoBa pagukalibHOI OCi BOX KUJT y BHIMAAKaX, KOJU MPUHANMHI OJTHE 3 HUX € KOJIOM
HYJIBOBOTO pajiiyCy. 3aCTOCYBaHHS PaMKaJIbHOI OCI JBOX KUI O PO3B’S3YBaHHS I'€OMETPHYHUX
3a/1a4, 30KpemMa Ha mooyaoBy.

I'MT, nog’s3ani 3 paduxaivHo Biccro.

I'M 1eHTpiB KiJl, OPTOTOHAJILHUX JIBOM JaHWM KojaMm; I'M HeHTpiB Kii, AiaMeTpalibHUX 10
JIBOX JaHWX HEKOHIICHTPUYHHX KT — JlilaMeTpajbHa BiCh. PajMKaNbHUN EHTP TPHOX KiJ Ta HOTO
BJIACTUBOCTI. 3acTocyBaHHs 3a3HaueHuX [ MT 10 po3B’si3yBaHHs reOMETPUYHHX 3a]1a4, 30KpeMa Ha
moOy/IoBy.

OcHOBHI noHAMmMs 3 Meopii nYYKie ma 36'130K Kil NIOWUHU.

Busnauenns ta Buau mydkiB kit HymboBi kona (rimep6omiuaoro) mydka. Criocobu 3amaHHs
KO>KHOTO 3 BHJIIB Ty4KiB KiJl. OpTOroHaJIbHI TpaekTopii myuka Kist. CopspKeHi myuku. 3acTOCyBaHHS
(BMacTHBOCTEH) IMYYKIB KUT 10 PO3B’SA3yBaHHS T'€OMETPUYHHUX 3a]ad, 30KpemMa Ha TMoOyaoBY.
Pamukaneauii nieHTp. Bu3HaueHHs Ta Buau 3B’s30K Kul. basucHe komo 3B’si3ku. [loOymoma
paIuKaIbHOTO LEHTPY 3B’s3ku Kij. CriocoOu 3aaHHS KOXHOTO 3 BHJIB 3B'SI30K Kij. [loOymoBa
KOoJia 3aJaHoi 3B’S3KM KUI. 3acTOCyBaHHS (BJIACTHBOCTEH) 3B’SI30K KUI J0 pO3B’SI3yBaHHS
reOMEeTPUYHUX 3a/1a4, 30KpeMa Ha MoOy/0BY.

Tema 3. Pyxu mjionmusau i mpocropy

Ocnogni nonamms npo 8i0obpasicents ma « Epnaneencoka npoepamay @enixca Knetina

BinoGpaxenns ¢iryp. B3aemHo omHO3HauHi BimoOpaxenHs. OOepHeHi BiZOOpakeHHS.
Kommosunis Binobpaxkens. [leperBopenns ¢irypu (miomuHu, npocTopy). Teopema mpo Te, 10
MHOXKMHA BCIX IEPETBOPEHHs IMEBHOI MHOXXMHH € Tpynoio. ['pynma meperBopeHb. BuzHaueHHs
reometpii 3a KueitHoMm. ['eomerpuuni BmacTuBoCTi (iryp, ekBiBanieHTHi (irypu. IloHatTs mpo
KJIacU(IKaIliio BIACTUBOCTEH reoMeTpuuHuX (iryp. [Ipukmamy.

Pyxu naowunu i npocmopy ma ix cninvHi 61acmugocmi.

OCHOBHI OHATTS Ta BU3HAYCHHS. | pyNOBi Ta CIiJIbHI BIACTUBOCTI.

Ocvosa cumempis ma ¢pyHoamenmanvui meopemu pyxie niouWuHU

BusHaueHHS Ta OCHOBHI BJIACTHBOCTI OChOBOI cuMeTpii. OCHOBHI TEOpeMH MNpPO PyXu
TUIOUIMHM: PO ICHYBAHHS Ta €IHICTh PYXY IUIOIIMHHU, TIPH SIKOMY OJIUH 3 JBOX PIBHUX TPUKYTHHKIB
€ 00pa3oM IHIIOTO; TOTOKHE TIEPETBOPEHHS. PO NOJAHHS PYXY IUIONIHMHA Y BUTIISAI KOMIIO3HIIIT HE
O1IbI1IE TPHOX OCBOBHX cuMeTpiid. KoMmo3umii ocboBux cumeTpiit Ta pyxu miouusu 1 i 2 pomy.

Knacudghixayisa pyxie nrowunu 1 pody ma ix 3acmocyeanus 00 po3e’a3auHs 3a0ay

Kommnosuris 2-x 0ocbOBUX CUMETpiil y BUMaaky He mapanenbHux oceil. [loBopor Ta #oro
BinactuBocTl. lleHTpanbHa cumerpis Ta i BiaactuBocTi. Kommosuiiss 2-Xx OCbOBHUX CHMETpPIH y
BUIA/IKY MapayienbHux oceil. [lapanenbHe nepeHeceHHs Ta Horo BIacTHUBOCTI.

Knacudghixayisa pyxie niowunu 2 pody ma ix 3acmocyeanus 00 po38’ a3auHs 3a0a4

KoB3He Bi1OMTTSA Ta #oro BaacTuBOCTI. JlocaikeHHs KOMIO3UIiil 3-X OCbOBUX CUMETpiil Ta
OCHOBHa Kiacuikaiiitna Teopema. Knacudikaiis pyxiB IUIOIIMHU 32 YUCIOM HEPYXOMHUX TOUOK
(Teopema Lamns)

Cumempis 8i0HOCHO NAOWUHU MA PYHOAMEHMANbHI MeopemMU PYXi8 NPOCMOopY

Cumertpist BIIHOCHO IIONMIMHY Ta ii B1acTUBOCTI. OCHOBHI TEOPEMH PO PYXH MPOCTOPY: PO
ICHYBaHHSI Ta €IHICTh PyXy IpPOCTOpY, MpH SKOMY OAMH 3 JBOX PIBHUX TeTpaenipiB € oOpazom
1HIIIOT0; TOTOXKHE MEPETBOPEHHS. MPO MOAAHHS PYyXy MPOCTOPY Y BUIJISI KOMIO3ULIT HE Oiblie
YOTUPHOX CUMETPIH BIJHOCHO IJIOLIUH.

Knacughixayia pyxie npocmopy ma ix 3acmocysants 00 po3s sa3y6anHs 3a0a4

Kommo3swuiii 2-x cumerpiii BIJHOCHO IUIOIIMH: TIOBOPOT HAaBKOJO OCI 1 mapalenbHe
nepeHeceHHss Ta ix BracTuBocTi. Kommoswmii 3-X cuMeTpiéi BIIHOCHO TUIOMIMH (B KOHTEKCTI
MO>KJIUBUX BUIQJKIB B3aEMHOI'O PO3TAallyBaHHS TPbOX IUIOHIMH Yy MPOCTOPi): BIAOUTTS (CUMETpis
BiJIHOCHO TUIOIIMHHU), TOBOPOTHE BiAOUTTS (LIEHTpaJIbHA CUMETPis, IK YACTUHHUN BUMA0K), KOB3HE
BimOuUTTA. BractuBocTi 3a3HaueHMx pyxiB. Pyxm mpocTropy «mapaseapHO — TUTOUTUHIY.
Knacudikamiiina teopema. Pyxu mpocropy 3 Hepyxomumu To4ukamu. Teopema JlamamOGepa.
I'BuHTOBHUI pyX Ta Horo BiactuBocTi. Teopema Illams. Hacmiaku ta kinacudikaiiis pyxiB MpocTopy
Iill pony.

Tema 4.IloxioHOCTI NIIOIMHY I TPOCTOPY



T'omomemis niowunu ma ii 3acmocy8anus 00 po38 A3V8aAHHS 3404y

BusnauenHsi, BIaCTUBOCTI Ta crmocoOw 3amgaHHs ToMoTeTii. Kommosuiiss romoTteTiit (31
CIUJIBHUM LIEHTPOM) 3 PI3HUMH LIEHTPAMHU.

Busnauenns nepemsopersv nodionocmi niowunu (npocmopy).

CrisibHI BITaCTUBOCTI IEPETBOPEHB MONI0HOCTI TIJIOIIMHH 1 TPOCTOPY.

Knacugixayis nepemeopenv nodionocmi niowunu ma ix 3acmocy8anHs 00 pPO38 s3VE8aAHHS
3a0ay

OcHOBHa TeopeMa IepeTBOPEHb MOMIOHOCTI IUTONIMHU. Hepyxomi TOYKHM TOAIOHOCTEH.
Knacudikamiss moamidHocTel miommHM nepimoro poxay. Kmacudikariss momiOHocTeld miomuHuA
Apyroro poxy. BiacTuBoCTi Ta HEPYyXOMi TOUYKH MEPETBOPEHB MOAIOHOCTI TUIOIIMHH.

Knacugirayia nepemeopenv nodibnocmi npocmopy ma ix 3acmocy8amHs 00 po38 s13Y6aHHs
3a0ay

['omoTeTiss pocTopy Ta HaWmpocTimi ii BiacTuBOCTI. BU3HadueHHs, 3amaHHs Ta iHBapiaHTH
noxiOHocteld  mpocropy. OCHOBHa TeopemMa TIPO TEPETBOPEHHS MOJIOHOCTI  TPOCTOPY.
Kuacudikaris monioHocTe# mpocTopy.

5.2. Temamuka npakmuuHux 3aHamo.

Ne 3/m Temu npaxmuunux pooim Kinvkicmo 200un
O0eHHa | 3a04Ha
1 AKcioMaTHKa  OKpEeMHX  KpPeCHSIpChbKHX  IHCTPYMEHTIB:  aKcioMu | 2

OJTHOCTOPOHHBOI JiHIMKH (0€3 MITOK); aKCIOMH LHPKYJS; aKCioMH
JIBOCTOPOHHBOT JiHIHKH (6€3 MITOK); akcioMU (IPSIMOKYTHOTO) KOCHHIISL.

2 [TocranoBka 3amadi Ha MOOYAOBY: 3MICT 3aJa4 Ha TOOYAOBY; 3MicT | 2 2
BUMOTH «pO3B’3aTH 3aJady Ha MoOyJOBY»; PO3B’SI30K KOHCTPYKTHUBHOI
3anaudi. [lo3uiiiHi Ta HeMO3uUIIiHHI 337241 Ha MOOY/I0BY.

3 OcHOBHI MeTOIM pO3B’s3aHHA 3a7ay Ha NOOYAOBY: MeToj Oa3ucHuX | 2
TPUKYTHHKIB; MOOyI0Ba BiAPI3KIB 1 KYyTIB, 3aJaHUX HAWIIPOCTIIIUMH
¢dopmynamu; anreOpaiyHUil METOJ; METOJ T€OMETPHUYHUX MICIh TOYOK;
KOOPJWHATHUN METOJI; METOJ T€OMETPHUIHUX MEPETBOPEHb.

4 IToGynoBa paguKkanbHOT OC1 1BOX AaHUX KiJ (Tpu Bunaaku). Koma 2
HYyJIBOBOTO paaiycy. [1o0ynoBa panukanbHOT OC1 ABOX K11 Y BUIIAJKaX,
KOJIM IPUHAMMHI OJTHE 3 HUX € KOJIOM HYJIbOBOT'O PaJilycy.

5 PagukanpHuil LEHTp TpbOX KT Ta HOro BJIACTUBOCTI. 3aCTOCYBaHHS | 2 2
3a3HayeHuXx ['MT 10 po3B’si3yBaHHS I'€OMETPUYHHUX 3ajjady, 30KpemMa Ha
MoOY/IOBY.

6 3actocyBaHHs  (BJAaCTMBOCTEH) MyYKiB KUI 10  pO3B’sA3yBaHHA | 2

TreOMETPUYHUX 3af7ad, 30KpemMa Ha ToOynoBy. PanukanbHuil UEHTP.
BusHaueHHs Ta BUIM 3B’ 130K KiJI. Ba3ucHe KOJI0 3B’ A3KH.

7 [ToGynoBa pagukaibHOrO WEHTPY 3B’s3ku Kin. Crocobu 3amaHHs | 2
KO’KHOTO 3 BUJIB 3B'SI30K KIJI.

8 3acrocyBaHHS  (BJIacTUBOCTEH) 3B’SI30K KII /10  pO3B’s3yBaHHA | 2
reOMETPUYHUX 3a/1a4, 30KpeMa Ha MoOyJI0BY.

9 B3aemHo opHOo3HauHi  BimoOpakeHHs. OOepHeHi  BinoOpakeHHs. | 2
Kommo3swuriist BimoOpakeHsb.

10 IleperBopenns ¢irypu (Iwiommuuu, npocropy). Teopema mpo Te, mo | 2 2
MHOXXHHA BCIX TIEPETBOPEHHS TEBHOI MHOXWHHU € Tpymnoro. ['pyma
NIEPETBOPEHbD.

11 Buznauenns reomerpii 3a KimeitHom. ['eomerpuuni BmactuBocti (iryp, | 2

ekBiBaJeHTHI (Qirypu. IloHATT mnpo KiIacudikalio BIACTUBOCTEH
reoMerpuyHux Qiryp. [puxnagm.

12 . [loBopoT Ta iioro BnactuBocTi. LlenTpanbsHa cumerpis Ta i BIacTUBOCTI. | 2
Kommo3swuriist 2-X 0ChOBUX CUMETPIN Y BUTIAJKY NapajieIbHuX ocei. [1a

13 JlochikeHHss KOMOO3MIIM 3-X OChOBUX CHMETpii Ta OCHOBHa | 2




knacudikamiiina Teopema. Kracudikariss pyxiB IUIOIIMHH 3a YHCIOM
HEPYXOMUX TOYOK (Teopema [1las)

14 Pyxu npocropy «mapanensHo miaonmHi». Knacudikamiiina Teopema. Pyxu | 2
MPOCTOPY 3 HEPYXOMHUMHU Toukamu. Teopema [lanambepa. [ BuHTOBUI pyX
Ta 1Or0 BIACTHBOCTI.

15 Kommo3utiisi romoTertiii (31 COUIBHUM LIEHTPOM) 3 PI3HUMH LIEHTPaMH. 2

16 CrinbHI BIACTUBOCTI EPETBOPEHD MOAIOHOCTI TUIOMIMHY 1 TPOCTOPY. 2
Kiacudikarrist momiOHOCTEH MIIONIMHHI TEPIIOTO POTY.

17 Knacudikamis mopiGHOcTe# mimommnM apyroro poxy. BmactuBocti Ta | 2
HEPYXOMi TOYKH MEPETBOPEHB MOAIOHOCTI TJIOMIUHHU.

18 OcHoBHa TeopeMa TMPO TMEPETBOPEHHS  MOAIOHOCTI  TWpocTopy. | 2
Kiacudikarrist momibHocTeit mpocTopy.

36 6

5.3. Opeanizayia camocmiiinoi pooomu cmyoenmis.

Ne KinbkicTs roguH . .
Bun pobotu ®opmMH 3BITHOCTI
3/m JICHHA 3a04Ha
1. | OmpairtoBanHs JEKIIHHOTO MaTepiany 10 14 Biamosini Ha
MPAKTUYIHUX 3aHSATTSIX
2. | IligroToBKa 10 MPAKTUYHKUX 3aHSATh. 10 14 Biamosini Ha
MPAKTUYIHUX 3aHATTSIX
3 | [lixroToBKa 10 MOAYJIBHOTO KOHTPOJIIO 6 8 Hanucanus moaynbHOL
KOHTPOJIBHOI poOOTH

4 | Pobora 3 [nTepHeT-pecypcamu. 14 20

5 | BUKOHaHHS KOHTPOJIBHHUX POOIT 3a 8 14 HasBHicTh poOiT
TeMaMH.

6 | OmparroBaHHs TeM, BHHECEHUX Ha 16 24 Koncnekr
CaMOCTIHHY MiJTOTOBKY , B T.U. OTpaIbOBaHUX TEM
KOHCIICKTYBAHHSI 32 3aJJaHUM TIJIAHOM.

7 | Po3B’s13yBaHHs 3a7a4, BUKOHAHHS 8 14 HasgBHicTL BUKOHAHUX
BIIPaB. BIIPaB
Pa3zom 72 108

TEMATUKA IHAUBIAYAJIBHUX (I'PYIIOBUX) 3AB/IAHb
Temu, wo 6UHOCAMbCA HA CAMOCMILIHE ONPAYIOBAHHS,

binbmr cknagui 'MT mnomunan Ta iX 3acToCyBaHHS
['MT nnomuHy: BiIpi3Ku TOTHYHUX 3 AKHX JI0 JaHOTO KOJja JOPiBHIOIOTH TaHOMY BiJIpi3KY;
10 € CEpPEeIMHAMH XOP]l CTAJIOI JOBXHHH JTaHOTO KOJa; 10 JUISTHh Y TIEBHOMY BiTHOIIEHHI
XOpJIU CTaJO0l JIOBXKHUHU JIaHOTO KOJIa.
I'M cepenun Xop1 AaHOTO KOJIa, SIK1 MPOXOJIATh Yepe3 AaHy (BHYTPIIIHIO) HOTO TOUKY;
I'MT noniuHY: BiIHOIICHHS BiJICTAHEH SIKUX JI0 JBOX JAHUX TOYOK € BEJIMYMHA CTala;
CyMa KBaJIpaTiB BIJICTaHEH AKUX 710 ABOX JAHUX TOYOK € BEIMYMHA CTAaJa;
PI3HHUIIA KBAJIpaTiB BiCTaHEW SKHUX J0 ABOX JaHUX TOYOK € BEIMYMHA CTaja.
CumeTpist BITHOCHO TIJIOMIWHA Ta QyHAAMEHTAIBHI TEOPEMHU PYXIB MPOCTOPY
Cumertpist BITHOCHO IJIOLIUHU Ta ii BIACTUBOCTI.
OCHOBHI TeopeMH MPO PyXU MPOCTOPY: MPO ICHYBAHHS Ta €IHICTb PyXy MPOCTOPY, MpHU
SAKOMY OJIMH 3 JIBOX PIBHUX TeTpaeapiB € 00pa3oM IHIIOr0; TOTOXKHE MEPETBOPEHHS. PO
MOJIaHHA PYXYy HPOCTOPY Y BUIJISAI KOMIO3MINT HE OUIbIlIe YOTUPHOX CHUMETPIM BITHOCHO
TUTOIIMH.
10. Knacudikariist pyxiB MpocTopy Ta iX 3aCTOCYBaHHS 10 PO3B’s3yBaHHs 3amad Kommo3urii 2-

X CHMETpii BiJIHOCHO IUTOLIMH: TMOBOPOT HABKOJIO OCI 1 MapajesibHe MEPEeHECeHHs Ta iX

BJIACTHBOCTI.
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11. Kommo3wuriii 3-xX cuMeTpiii BiIHOCHO IJIONMUH (B KOHTEKCTI MOYKJIMBUX BUMAJIKIB B3aEMHOTO
po3TanryBaHHS TPbOX IUIOMIMH y TPOCTOPi): BIMOUTTSA (CHUMETpis BiIHOCHO TUJIOIIMHH),
MTOBOPOTHE BiIOUTTS (IIEHTpaIbHA CUMETPIs, SIK YACTUHHUI BHUITJI0K), KOB3HE BIIOUTTS.

12. BnactuBocTi 3a3HaueHuX pyxiB. Pyxu mpocropy «mapanenbHo miomuHi». Kinacudikariiina
Teopema. Pyxu nmpocTopy 3 HEpyXOMUMHU TOUKAMHU.

13. Teopema JlanambGepa.

14. I'BUHTOBHH pyX Ta HOTO BIACTUBOCTI.

15. Teopema Ilans.

6. POPMU ITIOTOYHOI'O TA MIACYMKOBOI'O KOHTPOJIIO
6.1. Dopmu nomouHo20 KOHMPOIO.

[ToTounuit KOHTPOJIb 3HaHB CTYAEHTIB YIIPOAOBXK OJHOTO CEMECTPY BKIIOUae Oanu 3a poOOTy Ha
MPAKTUYHUX 3aHSTTSIX, & TAKOXK OI[IHIOBAHHS BCIX BHJIIB CAaMOCTIHHOT poOoTH. OLiHIOBaHHS pOOOTH
Ha TPAaKTUYHUX 3aHATTAX, HIUBIAYadbHOI Ta CAMOCTIHHOT pOOOTH 3MIHCHIOETHCS 3a LIKAIOKO Bif
«0» no «5». Kpurepii OIiHIOBaHHS IOTOYHOIO, MPOMDKHOTO Ta IHiJCYMKOBOTO KOHTPOJIIO
BU3HAYAIOTHCs [10JI0KEHHSM 13 BpaXyBaHHSM BaroBHX KOE(IIIEHTIB: — IOTOYHOTO KOHTPOJIO: IS
JUCLUIUTIH, 10 3aBepllyioThes 3aiikoM — 0,7; — DPOMDKHOTO KOHTPOJIO: AJIS JUCLUIUIIH, LI0
3aBepuIyrThes 3aimikom — 0,3.

Koxen Bug pobotu (ikcyeThes y BIAMOBIIHINA rpadi akageMiyHOTO KypHaly 3 000B’SI3KOBUM
MO3HAYCHHSIM BHUIY pOoOOTH Ta JaTH NpPOBEAEHHS. Y KOXHIM KITHHINI aKaJEMIiYHOTO XYpHATY
3alUCYEThCS JIMILIE OJHA OLIHKA, MO3HAUYKH «t» Ta «—» HE JOMYCKAIThCA. Y pas3i MpOIycKy
3aHATTA 3/700yBadeM y rpadax KOHTPOJIO BHKIAgadi poOIsATh Mo3HAUKy H/. 3m00yBad BHIIOT
OCBITH, SIKM{ 3 MOBaXHUX MPUYMH, MIATBEPIKEHUX JOKYMEHTAIbHO, HE MaB MOKJIUBOCTI OpaTu
ydacth y (Gopmax MOTOYHOrO KOHTPOJIO Ta BUKOHATH IHIWBITyajdbHE 3aBIaHHS 1 CaMOCTIHHY
po6OTy, Ma€e MpaBO Ha BIJIIPALIOBAHHS y JBOTHUXXHEBUH TEPMIH ITIC/IS MOBEPHEHHS 10 HABYAHHS,
ajle 10 MOYaTKy ek3ameHauiidHoi cecii. CTyaeHT, sKMii HE BUKOpPHCTAaB HaJaHe HOMY IpaBO Y
BCTaHOBJIEHUH TepMiH a00 MPONMYCTHB 3aHATTA 0e3 MOBaXHUX INPUYUH, OTPUMYE 3a KOXKHE
nponyuieHHs 3aHatTs 0 6aiis.

I[Ticnsa 3aBeplIeHHs BUBUEHHS AMCLUUIUIIHM BHUKJIAJa4d BUBOJIUTH CEPEAHbO3BAXKEHUN Oail, SKUH
nepeBoauThesl 'y 100-0anbHy MIKamy 3 BIANOBIZHUM BaroBuM KoediuieHToM. IligpaxyHku
CepeIHbO3BAXKEHOr0 Oany 3A1MCHIOIOTh 3 TOUHICTIO J0 APYroro 3Haka micist koMu. KinbkicTs OaniB
32 IOTOYHUI KOHTPOJb OKPYTIIIOIOTH 0 IUTHX.

6.2. Dopmu nPoOMINCHO20 KOHMPOIO.

[IpoMi>kKHUI KOHTPOJIb MPOBOJUTHECS Y POPMI MOIYIIBHOT KOHTPOJIBHOI poOOoTH. Jl0 MpOMIXKHOTO
KOHTPOJIIO JIOIMYCKAlOThCsl BCl CTyAEHTH. IIpOMDKHUI KOHTpPOJIb MPOBOAMTHCA 3a PO3KIAIOM,
3aTBEPKEHUM JeKaHOM (axkynpTeTy. OIIHIOBaHHS MPOMI)KHOTO KOHTPOJIIO 3JIHCHIOETHCS 3a
mkanoro Big «0» 1o «30». Pe3ynbraTi mpoMiXHOTO KOHTPOJIO (iKCYIOThCs y BIANOBIAHINA rpadi
aKaJIEeMIYHOTO KypHaIy. Pe3ynbTaTei MpOMIXKHOTO KOHTPOJIIO MarOTh OyTH BHECEHI /10 BIAOMOCTI
o0JIIKy yCHIIIHOCTI 3/100yBauiB BHUIOI OCBITH NPOTATOM 2-X JAHIB MICJIs HOro NMPOBEICHHS, alie
000OB’SI3KOBO IO TIOYATKy eK3aMeHaliiHoi cecii. OImiHKa 3 TMPOMDKHOTO KOHTPOJIIO HE
MEPeCcKIaJaeTbcs. Y BHIAAKY BIJCYTHOCTI CTYAEHTAa Ha MPOMDKHOMY KOHTPOJI 3 MOBaXHOI
MPUYMHH, T ITBEPHKEHOI TOKYMEHTAIBHO, IEKAHATOM CKIIQIA€ThCS JOJATKOBUN PO3KIIAI.

6.3. Dopmu niocymro8020 KOHMPOIIO.

3amk — me ¢opma MIACYMKOBOTO KOHTPOJIO, IO TOJIATa€ B OI[IHIOBaHHI PIBHS ONMaHyBaHHS
CTY/IEHTaMM HaBYaJIbHOI'O MaTepially BUKJIIOYHO Ha IiJICTaBl pe3yJabTaTiB BAKOHAHHS HUMHU TIEBHUX
BUJIIB POOIT, 3a3Hau€HUX y poOouiil mporpami HaBuanbHOI AMCUMILIIHU. OILliHKa 3a ceMmecTp 3
JTUCHUIUTIHU, 3 fKOi mepeadadeHuil 3ajik, BUCTABISETHCS MicHs 3aKiHUeHHS i1 BHUBUYEHHS (70
MOoYaTKy eK3aMeHalliiiHoi cecii) 3a pe3yibTaTaMu MOTOYHOro (BaroBuil koediuieHT — 0,7) Ta
npomikHoro (BaroBuii koediuieHT — 0,3) konTpomto. IIpu 1mboMy 006OB’SI3KOBOi MPUCYTHOCTI
3100yBaviB BUIIIOT OCBITH I1J1 Yac 3aJIiKy HE Mepen0adyeHo.

7.3ACOBU JIATHOCTUKHU PE3YJIbTATIB HABUAHHS
I[HH BU3HAUYCHHA piBHH 3aCBOE€HH:I CTYILGHTaMI/I HAaB4YaJIbHOI'O MaTepiaJIy BI/IKOpI/ICTOBYIOTbCH
Taki METOJW OIIHIOBaHHS 3HaHb: TPOBEJICHHS KOHTPOJIBHMX POOIT MIC/Isi BHUBYCHHS TEBHUX



3MICTOBUX MOJYIIIB;

nepeBipKa JOMAIHIX pPooiT;

OIMUTYBAHHA HiII‘-IaC MNPaKTUIHUX 3aHATh,

iICyMKOBa MOy IbHa KOHTPOJIbHA poOoTa. [ iarHOCTHKY 3HaHb BUKOPHCTOBYETHCSI KPEIUTHO-
peiitunrosa cucrema 3a 100-6aapHOIO MIKAIOK0 OIIHIOBAHHS.

8. KPUTEPII OLIIHIOBAHHS PE3YJIbTATIB HABUAHHSA
8.1. lllkana ma kpumepii OYiHIO8AHHS 3HAHb CIYOEHMIE.

- 100- Kpurepii oniHloBaHHs1 HABYAJIbHHUX J10CATHEHb
PiBHi HaBYaJIBHUX . .
P— 0ajibHa TeopeTnyna niAroToBKa | IIpakTyHa NiAroTOBKA
mKaJjaa CryneHr
BUILHO BOJIOZII€ HaBYaJIbHUM MaTe-
plajioM, BHUCIOBIIOE CBOI JYMKH, | MOKE€ apryMEHTOBAHO OOpaTu
pOOUTH apryMEHTOBAaHI BHUCHOBKH, | PAlliOHATHHHIA crnoci6
pereHsye BIIIIOBIAl IHIINX | BUKOHAHHS 3aBIaHHSA 7|
CTYJICHTIB, TBOPYO BHUKOHYE | OI[IHUTU PE3yJbTaTH BIACHOL
IHOUBIMyaJIbHI T4  KOJICKTHUBHI | IPAKTUIHOL TISIIBHOCTI;
Binminnnii 100...90 | 3aBmaHHs; CaMOCTIHHO 3HAXOJUTh | BUKOHYE 3aBIaHHS, HE TEpel-
JOJJATKOBY iH(popMariro Ta | OadeHi HaBYAJILHOKO
BUKOPHUCTOBYE i sl peamiszaiii | mporpamoro; BUIBHO
MOCTaBIEHUX TIEpe] HUM 3aBJaHb;, | BUKOPUCTOBYE 3HAHHS U
BIJIbHO BHUKOPHUCTOBYE HOBIi iH(Op- | po3B’sI3aHHS IIOCTaBJIEHUX
Marinai TEXHOJIOTI] JUISL | TIepe HUM 3aBJIaHb
ITOTIOBHCHHS BJIACHHUX 3HAHb
BUTLHO BOJIOJI€ HaBYAJIHLHUM MaTe-
piajJioM, 3acCTOCOBY€ 3HaHHSA Ha
MPAKTHIIL; y3arajibHIOE i|3a  3pa3koM CaMOCTIHO
CUCTEMAaTU3ye HaBYAJIbHY | BUKOHY€E IPaKTUYHI 3aBJaHHS,
HocraTHiii 89....70 | indopwmarriro, aie JOITyCKae | mepea-06adeHi mporpaMoro; Mae
HE3HAYHl OrpiXH Yy TNOpPIBHSHHSX, | CTIMKI HAaBUYKM BUKOHAHHS
(dbopMmyrOBaHHI BUCHOBKIB, | 3aBJIaHHS
3aCTOCY-BaHHI TEOPETUYHHMX 3HaHb
Ha MPaKTHII
BOJIOZIIE HaBYAIbHUM MaTepiajJoM
MOBEpPXOBO, (hparMEeHTapHO, Ha
piBHI 3aramM’ ITOBYBaHHS
TR — 69...51 B1JITBOPIOE MEBHY ~ HacTHHY | Mae €JIEMEHTapHl, HEeCTINKI
HaBYaJILHOTO MaTepiany 3 | HABUYKY BUKOHAHHSA 3aB/IaHb
eJeMEHTaMU JIOTIYHHX 3B S3KIB,
3Hae OCHOBHI MOHSITTA
HaBYaJBLHOTO MaTe-pialy
Mae (pparMeHTapHi 3HaHHS (MEHILE
MOJIOBUHHU) MPU HE3HAYHOMY 3ara-
TFHOMY 00CS31 HABUAIBHOTO MaTe- | IUIAHYE Ta BHUKOHYE YacTHUHY
He3anoBinbHuii 50...26 | piany; BIJICYTHI chopmoBaHi | 3aBIaHHS 3a JOMOMOTOI0 BH-
YMIHHS Ta HaBHYKM, TiJ dYac | Kiajaada
BIAMOBIAl JIOTTYIIIEHO CyTTEBI
TTOMILIKH
BUKOHYE  JIMIIE  CJIEMCHTH
Henpuiinsrauii 5.1 | CTYAEHT He BOJIOZIIE HABYAJIHHUM | 3aBJIaHHS, MOTPeOye MOCTIHHOT
MaTepiaioMm JIOTIOMOTHY BUKJIa1a4da

8.2. Kpumepii oyintoeanHs nio uac ayoumopHux 3aHsamo.

Ouinka KpwuTepii oniHIOBaHHA HaBYaJIbHUX
JAOCSATHEHb
S bauiB OniHIoEThCS po0OTa CTYCHTA, KU Y TTOBHOMY




o0cs131  BOJIOJIiE  HAaBYAJIBHUM  MaTepiaioM,
BUIbHO, CaMOCTIHHO Ta apryMEHTOBaHO WOTo
BUKJIaJIa€, TIMOOKO Ta BCEOIYHO PO3KPHUBAE
3MICT TEOPETHYHHUX 3alMTaHb Ta MPAKTUYHUX
3aBJaHb,  BUKOPUCTOBYIOUHM  MpPH  I[bOMY
000B’S3KOBY Ta J0JIaTKOBY JIITEpaTypy, BIILHO
MOCTYTOBY€ETBCS  HAyKOBOIO  TEPMIHOJIOTIENO,
PO3B’s3y€E 3aadi CTaHJApTHUM abo
OpUTIHAIBHUM CIOCOOOM, HaBOAUTH APTYMEHTH
Ha MJITBEP/DKEHHS BJIACHUX JIYMOK, 3JIIIHCHIOE
aHaJIi3 Ta pOOUTH BUCHOBKH.

4 gaan

OuiHto€eThCsl po0OTa CTY/IEHTA, SIKUH JOCTaTHHO
MOBHO  BOJIOJII€ HABYAIBHUM  MaTrepiajiom,
OOTpYHTOBaHO HOr0 BHKIAIA€E, B OCHOBHOMY
PO3KpPUBAE 3MICT TEOPSTUYHUX 3alMTaHb Ta
MPAKTUYHUX 3aBJaHb, BUKOPHUCTOBYIOUU TIPU
IOMY OOOB’SI3KOBY JIITEPaTypy, pPO3B’SI3yE
3aja4i CTaHAAPTHUM CIIOCOOOM, MOCITYTOBYETHCS
HayKOBOIO TEPMIiHOJIOTIETO. Ane npu
BUCBITJICHHI JIeIKMX TMHTaHb HE BHCTAYyae
JOCTaTHOI ~ MMMOMHUM  Ta  apryMeHTarli,
JOMYCKAlOThCA TPH 1IbOMY OKpeMi HEeICTOTHI
HETOYHOCTI Ta HE3HAYHI TOMIJIKH.

3 0auan

OriHto€eThCs POOOTa CTYJEHTA, KU BIATBOPIOE
3HAYHy YacTUHY HABYAIBHOTO Marepiaiy,
BHCBITIIIOE HMOr0 OCHOBHHMH 3MICT, BHUSBIISE
CIICMEHTApHI 3HAHHSA OKPEMHX  IIOJIOXKCHb,
3allUCy€ OCHOBHI (POPMYIIH, PIBHSHHS, 3aKOHHU.
He 3paTHuii 10 rmmboKoro, BCEOIUHOTO aHATI3Y,
OOIPYHTYBaHHS Ta apryMeHTanii, HE
KOPUCTYETbCSI ~ HEOOXIHOIO  JITEepaTyporo,
JIOTTYCKAa€ 1ICTOTHI HETOYHOCTI Ta MOMUJIKH.

2 0aan

OuiHto€eThesl poOOTa CTyI€HTa, KU HE BOJIOAIE
HaBYaJIbHUM MaTepiajloM Yy J0CTaTHbOMY 00Cs31,
npore  ¢parmMeHTapHo,  moBepxoBo  (0e3
aprymeHTaunii Ta OOIPyHTYBaHHs) BHUKJIAJa€
OKpeMl MHWTaHHS HaBYAJIbHOI JUCHMILUIIHU, HE
PO3KpPUBAE 3MICT TEOPETUYHUX TMHUTaHb 1
NPaKTUYHHX 3aBJIaHb.

1 6an

OmniHroeTbest pobOTa CTYACHTA, KU HE B 3MO3i
BUKJIACTU 3MICT OUIBIIOCTI MWUTaHb TEMHU Ta
KypCy, BOJIOJIi€ HaBYaJbHUM MaTepialoM Ha
pIBHI pO3Mi3HABaHHS SBHIL, OMYCKa€ 1CTOTHI
NOMWJIKHM, BIANOBIa€ Ha 3alHUTaHHS, IO
MOTpeOYIOTh OJHOCTIBHOI BIITTOBIII.

0 0aaiB

OriHtoeTscst pob0Ta CTy/IEHTA, KU HE BOJIOJIE
HaBYAJIbHUM MarepiajioM Ta HE B 3MO31 Horo
BUCBITJINTH, HE PO3yMi€ 3MICTYy TEOPETUUHUX
MUTAHb Ta MPAKTHYHHX 3aB/IaHb.

8.3. Kpumepii oyintosants inOugioyanibHux 3a80ams.

Ouninka Kpurepii ouiHioBaHHSI HABYAJIbHUX
AOCSITHEHb
5 bauiB OniHIoETBCS po0OTA CTYCHTA, KU Yy TTOBHOMY




o0cs131  BOJIOJIiE  HAaBYAJIBHUM  MaTepiaioM,
BUIBHO, CaMOCTIHO Ta apryMEHTOBAaHO MOTo
BUKIIaJla€, TIHOOKO Ta BCEOIYHO PO3KPHBAE
3MICT TEOPETHYHHUX 3alMTaHb Ta MPAKTUYHUX
3aBJaHb,  BUKOPUCTOBYIOUHM  MpPH  I[bOMY
000B’S3KOBY Ta J0JIaTKOBY JIITEpaTypy, BIILHO
MOCTYTOBY€ETBCS  HAyKOBOIO  TEPMIHOJIOTIENO,
PO3B’s3y€E 3aadi CTaHJAPTHUM abo
OpUTIHAIBHUM CIOCOOOM, HaBOAUTH APTyMEHTH
Ha MJITBEP/DKEHHS BJIACHUX JIYMOK, 3JIIIHCHIOE
aHaJIi3 Ta pOOUTH BUCHOBKH.

4 gaan

OuiHto€eThCsl po0OTa CTY/IEHTA, SIKUH JOCTaTHHO
MOBHO  BOJIOJII€ HABYAIBHUM  MaTrepiajiom,
OOTpYHTOBaHO HOr0 BHKIAIA€E, B OCHOBHOMY
PO3KpPHUBAE 3MICT TEOPETUYHUX 3alHUTaHb Ta
MPAKTUYHUX 3aBJaHb, BUKOPHUCTOBYIOUU TMPH
IOMY OOOB’SI3KOBY JIITEPaTypy, pPO3B’SI3yE
3aja4i CTaHAAPTHUM CIIOCOOOM, MOCITYTOBYETHCS
HayKOBOIO TEPMIiHOJIOTIETO. Ane npu
BUCBITJICHHI JIeIKMX TMHTaHb HE BHCTAYyae
JNOCTaTHbOI ~ TMMOMHU  Ta  apryMeHraii,
JOMYCKAlOThCA TPH 1IbOMY OKpeMi HEeICTOTHI
HETOYHOCTI Ta HE3HAYHI TOMIJIKH.

3 0auan

OriHto€eThCs POOOTa CTYJEHTA, KU BIATBOPIOE
3HAYHy YacTUHY HABYAIBHOTO Marepiaiy,
BHUCBITIIOE HMOTr0 OCHOBHHUHM 3MICT, BHUSIBIIIE
CIICMEHTApHI 3HAHHSA OKPEMHX  IIOJIOXKCHb,
3allUCy€ OCHOBHI (OPMYINH, PIBHSIHHS, 3aKOHHU.
He 3paTHuii 10 rmmbokoro, BCeOIYHOTO aHAaT3y,
OOIPYHTYBaHHS Ta apryMeHTanii, HE
KOPUCTYETbCSI ~ HEOOXIIHOIO  JITEepaTyporo,
JIOTTYCKAa€ 1ICTOTHI HETOYHOCTI Ta MOMUJIKH.

2 0aan

OuiHto€eThesl poOOTa CTyI€HTa, KU HE BOJIOAIE
HaBYaJIbHUM MaTepiajloM Y JOCTaTHbOMY 00CsI31,
npore  (¢parMeHTapHo,  noBepxoBo  (0e3
aprymeHTaunii Ta OOIPyHTYBaHHs) BHUKJIAJa€
OKpeMl MHWTaHHS HaBYAJIbHOI JUCHMILIIHU, HE
PO3KpUBAE 3MICT TEOPETUYHUX TMUTaHb 1
NPaKTUYHHX 3aBJIaHb.

1 6an

OniHroeTbest pobOTa CTYICHTA, SIKUM HE B 3MO31
BUKJIACTU 3MICT OUIBIIOCTI MWUTaHb TEMHU Ta
KypCy, BOJIOJIi€ HaBYaJbHUM MaTepialoM Ha
pIBHI pO3Mi3HABaHHS SBHIL, OMYCKa€ 1CTOTHI
NOMWJIKHM, BIANOBIa€ Ha 3alHUTaHHS, IO
MOTpeOYIOTh OJHOCTIBHOI BIITTOBIII.

0 0aaiB

OriHtoeTscst pob0Ta CTy/IEHTA, KU HE BOJIOJIE
HaBYaJIbHUM MarepiajJioM Ta He B 3MO31 Horo
BUCBITJINTH, HE PO3yMi€ 3MICTY TEOPETHUYHUX
MUTAHb Ta MPAKTHYHHX 3aB/IaHb.

8.4. Kpumepii oyintosants Mo0y1bHOi KOHMPOIbHOT pOOOmMU.

PiBHi HAaBYAJILHUX TOCATHEHD

10-6aabHa mKkaaa Kpurepii ON[iHIOBAHHS

HaB4YaJbHUX JOCATHCHDb

Bigminamnii

30-27 MOKE apryMEHTOBAaHO 00paru




parfioHaTbHUI croci6

JocraTHii

26-21

BUKOHAHH 3aBJaHHs U
OI[IHUTH pE3yNbTaTH BIACHOI
MPaKTUYHOT TISIIBHOCTI;
BUKOHYE 3aBJIaHHS, HE
nepenbdayueHi HaBYAJILHOIO
IIPOrpPaMoIo; BUJILHO
BUKOPUCTOBYE  3HAHHS  JUIA
pO3B’s3aHHs MOCTaBJICHUX
nepe]l HUM 3aBJIaHb

3a 3pa3KkoM CaMOCTIHHO

BUKOHYE IPAKTUYHI 3aBIaHHS,
nepen-6aueHi mporpaMoro; Mae
CTIfiKi HABUYKH BHMKOHAHHS
3aBJIaHHS

3agoBianLHUM

20-16

Ma€e CIEMCHTapHi, HEeCTIHKI
HABWYKY BUKOHAHHS 3aBIaHb

He3anoBinbuuii

15-0

[JIaHy€ Ta BHUHKOHYE€ YAaCTUHY
3aBJaHHA 3a J0IIOMOI'OI0 BH-
Kjlagada

8.5. Kpumepii oyintosanus nio uac niocymkKo8020 KOHMpOJio.

MixcymKoBmii 6a Ouinka 3a Tpa;[;;l;:(nnom HIKAJI0K0
90-100
89-70 3apaxoBaHO
51-69
26-50 HE3apax0oBaHO

9. IHCTPYMEHTH, OBJIAJIHAHHSA TA IPOT'PAMHE 3ABE3INEYEHHS],
BUKOPUCTAHHS AKUX INIEPEJBAYA€ HABYAJIBHA TUCHHUIIJITHA
Ha mpakTnyHUYHUX MOTPiOHI KOHCHEKT JEKI1H 1 30IIUT IJIs1 TPAKTUYHUX POOIT.
10. PEKOMEHJIOBAHI JKEPEJIA IH®OPMAIIIL

10.1. Ocnoegni oxcepena

1. Tlepenenxkun [I.1. Kypc snemenrtapnoi reomerpun. Y.1. I'eomerpus Ha miockoctu. — M.-JL.:

I'UTTII, 1948. — 343 c.

2. Iepenenxun [I.1. Kypc snementapHoii reomerpun. Y.2. 'eometpust B mpoctpancTee. — M.-J.:

I'UTTIJI, 1949. — 348 c.

3. Ilerepcen KO. Meroasl u TeOpuM peEHICHUS TEOMETPUUYECKUX 3ajad Ha IOCTPOCHHE,
npuioxennslie 6osee yem k 400 3amagam / FO. Ilerepcen; nep. @.I1. Kpyrukosa — M.: Tunorpadus
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11. Armom .M. T'eomerpuueckue npeodpazoBanus: B 2-x T. — M.: TUTTIJI, 1956. — T.2:
JIuneliHble U KpYyroBble peodpazoBanus — 612 c.




10.2. 30ipnuku 3a0ay ma memooOuuHi NOCIOHUKU

1. Hopodeer C.H. I'eomerpuueckue nmpeodpa3zoBaHus B IpuMepax U 3agadax: YdyeOHoe mocodue. —
ITensa: Uud.-u3a. nentp I1I'Y, 2002. — 189 c.

2. Moropubiii JI.T. Meroauueckue yka3aHusl K PELICHUIO 337ad Ha mnoctpoeHue. — ClaBsHCK:
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MITHMO, 2002.— 98 c.

6. ITonapun S.I1. [lepememnenus u mo00MsI TUIOCKOCTH: TIOCOOME JII CaMOOOpa30BaHUs yauTeen
/ SLIL. Tlonapus, 3.A. Cxomneu. — Kues: Pansnbscka mkouna, 1981. — 103 c.

7. TlpaconoB B.B. 3agaun nmo minanuMerpuu: YueOHOe mocoOue. — 5-¢ u3M., UCIp. U Jom. — M.:
MIIHMO: OAO. Mockosckue yueonuku, 2006. — 640 c.

8. IlpaconoB B.B. 3amaun no crepeomerpuu: YuedHoe nocodue. — M.: MITHMO, 2010. — 352 c.

9. Capannes .. CoopHuk 3amau Ha reomeTpuyeckue nocrpoenus. — M.: Ilpoceemenue, 1981. —
112 c.

10.3 Ingpopmauinni pecypcu
1. http://window.edu.ru/resource/856/36856/files/stup082.pdf
2 https://ddpu.edu.ua/fmk/studentam/eg1/ponarinl.pdf
3. https://math.ru/lib/files/pdf/geometry/Ponarin-II.pdf
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https://math.ru/lib/files/pdf/geometry/Ponarin-II.pdf

11. JOMOBHEHHSI TA 3MIHH, BHECEHI 1O POBOYOI TIPOT'PAMM B 2021 / 2022
H.P.!

! JlonoBHeHHs Ta 3MiHK 710 po6OY0i MPOrpaMK J0JIAF0THLCSA HAa OKPEMOMY apKYIII, 3aTBEP/UKYIOThCS Ha 3acCilanHi
Kadenpy 10 NOYaTKy HaBYAJILHOTO POKY



