MIHICTEPCTBO OCBITH I HAYKHU YKPAIHU
I3MAIJIBCBKHUM IEP)KABHUN T'YMAHITAPHUU YHIBEPCUTET
®AKYJBbTET YIIPABJITHHS, AIMIHICTPYBAHHS TA
TH®OPMAIIMHOI JIAJTBHOCTI
KA®EJIPA MATEMATUKHU, IHPOPMATUKHU TA IHOOPMALINHOI
MIAJTBHOCTI

POBOYA ITPOI'PAMA HABUYAJIBHOI JUCHUIIJITHA
JIHIMHA AJITEGPA 1 AHAJIITUYHA TEOMETPIS

(Hazea HaguaIbHOI OUCYUNIIHU)

OCBITHBO-NIPO(eciiHui CTYNIHb OakaaBp
(Ha3ea oceiMHbLO20 cMynems)
rajy3b 3HaHb 01 Ocsita/llenarorika
(wuepp i Hazea canysi 3HaHb)
crnemiajJbHICTD 014 Cepenns ocBiTa
NnpeAMeTHA CleniaIbHICTh 014.04 Marematuka
OCBITHSI mMporpamMa CepenHs OCBiTa: MaTeMaTUKA
THI JUCIUILIIHNA 000B’s13K0Ba

I3main — 2019



MOIrOA’KEHO:
["apanT ocBiTHBO-TIpOdeECiiiHOT nporpamu

W aou. Isiiesa O.M.

< (midnue, migian, npizeuige)

MNOIro/UKEHO:

["on0Ba HayKOBO-MeTOAMYHOT paau (akyibTeTy

PEKOMEH/IOBAHO:
Ka(PEAPOIO e/ 2ely 2rvesy WA Je /kf,y,%
npotokon Ne 7 Bix REG 7 (9 ik

3aBinyBau kadeapu ﬂéz nou. Isniesa O.M

(nionue, iniigian, npiseiiye)

YIpaBliHHs, aAMiHICTPYBaHHs Ta iHGOpPMALiHiHOT AisIbHOCTI

‘W Jou. denoposa O.B.

(n7(c: hiian, npizauge)

Po3poGuuku nporpamu: BUKJIAJa4 Kaeapu MaTeMaTuiku, iHhopmMaThKy Ta

inpopmaLiiinoi  aismbHOCTI L orosesa T.M.

PeuensenTu nporpamu: KaHM/1aT MearoriYHuX Hayk, JIOLEHT Kadeapu

MaTeMaTHKH, iIHpopmMaTuku Ta iHpopManiiHoi

JISTBHOCTI

IBnieBa O.M.

© [loronesa T.M.. 2019
©1ary, 2019



1. ONMC JUCLHUTIITHA

P03HOIli.]1 IroauH 3a HABYaJIbHHUM

HaiiMeHyBaHHSI OKA3HUKIB IJIAHOM
Jlenna ‘ 3aouna
o - Jlexyii:
Kinvxicmo kpeoumias: 12 78 ‘ 77
Mooynig: 3 Ilpaxmuuni 3auamms:
3acanvra kinekicme 200un: 360 90 ‘ 22
Pik susuenns oucyunninu 3a Hag4aILHUM Jlabopamopmi 3ansamms:

naavom: 1,2 - | --

Ceminapcoki 3auammsi:

Cemecmp: 1,2,3

Tuoicnese nasanmaoicentsi (200.): 5 Koncynomayii:

- ayauTopHe: 3 6 \ --

- caMocTiitHa poOoTa: 2 InousioyanvHi 3anamma:

Dopma niocymKo8020 KOHMPOIO: eK3AMEH- - -

1,2,3.

Moea nasuanna: ykpaincoka Cavocmiiina poboma:

216 | 324

2. META JUCHUIIJIITHA

IIpeaMeToM BUBYEHHS HaBUAIBHOI AUCHUILTIHU «JIiHIIHOT anreOpu 1 aHATITHYHA TEOMETPii»
€: TiABUIICHHS Npo¢eciiHOro piBHA B CEHCI OCBITHHOI MIATOTOBKM MaiOyTHIX ¢axiBIiB 3
MaTeMaTHKHU Ta BHKJIJadiB MaTEMAaTHKH TOIIO; PO3BUHEHHS 3HaHb 3[100yBaviB 00 KOHKPETHUX
pe3yibTaTiB KIACHYHUX KYpPCIB 3 aHAJIITUYHOI reoMeTpii Ta JiHiiHO1 anreOpH, sKi MalOTh MIMPOKUN
Jlana3oH 3aCTOCYBAHHSI MPH PO3B’SI3yBaHHI METPUYHMX 3aJad 3 FeOMeTpii, 30KkpeMa Ha MpsMmi B
IUTOIIMHI Ta IPsMI 1 TUIOLIMHM Y IPOCTOPI; 3a0e3MedueHHs 3100yBauiB TEOPETUUHUMH 3HAHHAMU Ta
030pO€HHS NPAKTUYHUMHU HAaBHUUKAMM, HEOOXITHUX g OUIbII CBIIOMOro BHOOpY cCHoOcoOiB
PO3B’A3yBaHHS METPUUYHHX 33J]a4 3 TAKUX BAXJIMBUX PO3LIIB aHATITUYHOI T€OMETPIT SIK: eJIeMEHTH
BEKTOPHOI airedpu, Teopis NpSAMUX Ha IUJIOLUIMHI, TEopis MNPSAMUX 1 IUIOUMH Y HIPOCTOPi;
PO3BHHEHHS y 3700yBadiB MPOCTOPOBOIO MHUCIIEHHS Y B3a€MO3B’SI3KY 3 BEKTOPHO-KOOPJUHATHUM
METOJIOM Ta METOJaMHu JiHIMHOI anredpu, a TakoXK TBOPYOrO MIJIXOAY 1O PO3B’SI3yBaHHS 3
reomMeTpii B KOOpAMHATax; O30pO€HHsS MEBHUMH MaT€MaTHYHMMU METOAAMH, HEOOXITHHUX NpH
MOIIYKY ONTHMAJIbHUX PILIIEHb 1 YMCENbHOI peani3alii IuX pilieHb; GpopMyBaHHS MHpodeciiiHo-
KOMIIETEHTHOI'O BHKJIaJjaya MaTeMaTUKH, CIIPOMOXKHOIO MpaIloBaTH y ranys3eBo-pisHux BH3,
30KpeMa TeXHIUYHUX.

MixkaucuuniiHapHi 3B’ I3KH

Janwuii kypc € pyHaaMeHTaIbHUM KypCcOM JUIsl MaTEMaTUYHUX CHeliadbHOCTeH 1 0a30BUM JUIs
BUBYEHHS TaKWX JUCHMIUIIH sK ,Asredpa i Teopis umcen’, ,JludepeHuianbHi piBHIHHA,
,2MarematnuHe MozentoBaHHs, ,,JludepeHniiaabHa reoMeTpist Ta TOMoIoris ™.

Mera Buknaganas mucuuruiing “JliHiliHa anreOpa 1 aHANITUYHA T€OMETPIis . — MOCIiOBHE
BUKJIQJICHHS OCHOBHUX METOJIB 1 pe3y/lbTaTiB JIIHIMHOI anredpu Ta aHaIITHYHOI reoMeTpii, sKi
CKJIaJaloTh OCHOBY (DyHJaMEHTaJbHOI OCBITM MaWOYTHHOIO BYMTENsS MaTeMaTHKU. BuBUeHH:S
TucHUIUIiHg «JIiHiliHa anrebpa» cnpuse GopMyBaHHIO Y CTYJAEHTIB IIMPOKOTO MOy HA OCHOBHI
METOM JiHIMHOT anredpu, Ha 3aCTOCYBAHHS IIUX METO/IB 10 JJOCIIJKEHHS, PO3BUBAE MAaTEMAaTUUYHY
KYJIBTYpY 1 MUCIICHHS CTYAICHTIB, HABHUYKH JIOBEICHHS TBEPKEHb.

3aBAaHHA AUMCUMILUIIHM — (OPMYBaHHS CyYyaCHMX TEOPETHYHHUX 3HaHb B 00JacTi JiHIHHOI
anreOpy Ta aHATITUYHOI TeOMeTpii 1 MPaKTUYHUX HABUYOK 3aCTOCYBaHHs anreOpaiyHuxX Ta
TE€OMETPHUYHUX METOJIIB PO3B’sI3yBaHHS MAaTEMAaTUYHMX 33a7ad. Y pe3ysbTaTi BUBUCHHS HaBYAIbHOT
JTUCLUIUTIHU CTY/IEHT NOBUHEH




3Hamu:
- KOMIUIEKCHE YHCIIO;
- MHOTOUJIEH, KOPiHb Ta KPAaTHICTh KOPEHsI MHOTOYJICHA;
- MaTpUIIs, BU3SHAYHHK;
- CUCTeMa JIIHIHHUX alreOpaiyHuX piBHSHB;
- JIIHIHHUHI Ta eBKJIIJOBUI TIPOCTIp;
- 6asuc mpocTopy;
ymimu:
- BUKOHYBATH airedpaiuHi oneparii 3 KOMIUIEKCHUMHU YHCIaMU;
- BUKOHYBATH J[IJICHHS] MHOTOWJICHIB Ta 3HAXOUTH HAWOUIBII CIIUTBHI TITHHUKHY;
- BUKOHYBATH OTIepaIlii HaJ MaTPUIIMH; OOYUCITIOBATH BU3HAYHUKH OY/b-SIKOTO MOPSAKY;

- 3HAXOJUTH OOCPHEHY MATPHIIIO TA PAHT MaTPHIIi,

- 3HaXOJMTHU PO3B’S3KH CHCTEMH JIIHIHHUX PIBHSIHb MaTPUYHUM METOJIOM, MeTogoM Kpamepa
ta MmetozoM ["aycca;
- OymyBaTu Oa3uc JIHIKHOTO Ta €BKJIIIOBOTO MPOCTOPY;
- MIPOBOJIUTH OPTOTOHAI3AIIII0 CUCTEMHU BEKTOPIB;
- JOCBi: HAOYTH JOCBiA CaMOCTIHHOTO MOIIYKY HEOOXiTHUX iH(pOpMaliiHUX MaTepiamiB y
mepexi [HTepHer.
VY pe3ynbTari BUBUCHHS AUCLUUILIIHU CTYACHT Oy/e 30aTHUA:
- BUKOHYBATH JIiHIWHI oreparii 3 BEKTOpamu;
- 3aCTOCOBYBATH CKaJSIPHHI, BEKTOPHHI Ta MilllaHW JOOYTKH IPHU PO3B’sI3yBaHHI 3a/1a4;
- 3HaxXOJUTH KOOPJWHATH TOYOK Y PI3HUX CUCTEMAaX KOOPIHHAT;
- BUKOPHUCTOBYBATH PIBHSHHS T'€OMETPUYHUX OOpa3iB MEPUIOrO Ta JAPYroro MOPSIKY MpH
JOCTIPKEHHI TEOMETPUYHUX 00’ €KTIB Ha TUIOIIHHI,
- KOPHUCTYBATHCS PIBHSHHSMH T'€OMETPHUYHUX OOpa3iB MEPIIOr0 Ta IPYroro MOPSAKY IpH
JOCIIJKEHHI TEOMETPUYHHUX 00’ €KTIB Ta Y MPOCTOPI;
- 3aCTOCOBYBAaTH '€OMETPHYHI IEPETBOPCHHS 10 PO3B’sI3yBaHHs 3a1a4

3. OUIKYBAHI PE3YJIbTATU HABUAHHSI
JInsa 0006’°a3K06ux HABYAIBHUX OUCUUNJIIH
BuBuenHs HaBuanpHOI AWCHUIUTIHU mependadac (GopMyBaHHS Ta PO3BUTOK Y
CTYJIEHTIB KOMIIETEHTHOCTEH Ta TMpOTrpaMHUX pe3yJbTaTiB HABYAHHS BIAMOBIAHO 10
OCBITHBO-TIpO(eciitHOT (OCBITHRO-HAayKOBO1) nporpamu «JIiHiiiHa anreopa.
Indopmanisi npo KOMIETEHTHOCTI Ta BiANOBIIAHI IM MporpamMHi
pe3yJIbTATH HABYAHHA 32 IMCIHUILIIHOK)

Iugp ndp
komiere KommnerentHocTi NporpaMmHux IIporpamHui pe3yJibTaTH HABYAHHA
HTHOCTI pe3yJIbTaTiB
3arajbHi komnereHTHOCTI (3K)
3KI. 3HaHHS Ta PO3YMIHHSA I1PH 1. JIeMOHCTpY€E 3HaHHS 3 TEOPETUYHOI Ta
npeAMeTHOi obnacTi Ta MIPUKJIaJHOI MATEMATUKH Ta METOAMKH il
po3ymiHHs TipodeciiiHoi HABYAHHS.
ISTIBHOCTI
3K 8. 31aTHICTh BUUTHUCH 1 ITPH 8. BukopucTtoBye pi3HOMaHITHI pecypcH JUis
OBOJIOJIIBATH CYYaCHUMH MOIIYKYy TOTPiOHOT  iH(OpMarii, KPUTHIHO
3HAHHSIMU. aHaymi3ye ¥ ompampboBye iHPOPMAIIIO 3 METOO
BUKOPUCTAHHSA 11 y HaBYaJIbHIA 1 mpodeciiinoi
TiSUTBHOCTI 13 JOTPUMaHHSM  NPUHIIMITIB
JNOOpOYECHOCTI Ta BHM3HAHHAM aBTOPCHKHUX
pas.
CnenianbHi komnerenTHocTi (PK)
CK 1. ‘ 3narHicTh GOpPMYyBaTH B ‘ ITPH 9. ‘ [lepeTBoproe CJIOBECHUI MaTtepiai y




YUHIB IpeAMETHI MaTeMaTU4Hi MOJENi, CTBOPIOE MaTeMaTHYHi

KOMITETEHTHOCTI. Moneni  OO’€KTIB  Ta  TpOWECiB s
pO3B’sI3yBaHHS 3aMa4 i3 PI3HUX TPEIMETHHX
ray3eil 3acodamu iHGOPMAIIHHIX TEXHOIOTIi
1 IporpamMmyBaHHSI.

CK 6. 31aTHICTh ITPH 15 JIeMOHCTpYE 3/1aTHICTh JI0 PO3B’A3yBaHHS

BUKOPHUCTOBYBAaTH CHCTEMHI npodeciiiHux 3aa4y B 00JacTi MaTeMaTUKU
3HaHHA 3  MaTeMaTHuKH,
IeJaroriky, METOIUKH
HaBYaHHS MaTeMaTHKH,
icTopii 1X BHHUKHEHHS Ta
PO3BUTKY.

CK 7. 3n1aTHICT epextuBno | [TPH 15 JIeMOHCTpY€E 3/1aTHICTh IO PO3B’I3yBaHHSA
3aCTOCyBaTH IPYHTOBHI npodeciiiHux 3a1a4 B 001aCTi MAaTeMaTHKH
3HaHHS 3MICTy IIKIJIBHOI
MaTEeMaTUKU

CK 8. 31aTHicTh anamizysaru | [TPH 9. [TeperBoproe  crmoBecHW#  marepian y
MaTeMaTHUYHy 3amauy, MaTeMaTH4YHI MOJEN, CTBOPIOE MaTeMaTH4Hi
PO3IIIsAATH Pi3HI criocoou ii Mojeni  O0’eKTiB  Ta  MPOUECIB s
PO3B’A3yBaHHSI. pO3B’SI3yBaHHS 337a4 13 PI3HUX MPEAMETHHUX

raimyseu 3acobamu iHpOopMaLiiHuX

TEXHOJIOT1H 1 MporpaMyBaHHS.

[Ipe3entye, OOroBOoprO€ Ta 3axWIIA€ BIIACHI
IIPH 22 MOTJISIIM B YCHIM 1 MHUCBMOBIH (opmax Ta 3a

JIOTIOMOTOI0  1H(OpMAIIHHO-KOMYHIKaIlIHHUX

TEXHOJIOT 1.

CK9 3natHicte  ¢GopmyBatn B | [IPH 9. [lepeTBOproe  cioBecHWit  Mmarepian  y
YYHIB  TIEpEKOHaHHS B MaTeMaTH4HI MOJIeli, CTBOPIOE MaTeMaTH4Hi
HEOoOX1IHOCTI Mojeni  O00’eKTIB  Ta  MPONECIB  JyIs
OOTpYHTYBaHHS rimores, pPO3B’sI3yBaHHS 3aJad 13 PI3HUX MPEAMETHUX
PO3YMIHHS MaTEMaTHYHOTO raiysei 3aco0amu iHpopManiiHuX
JIOBEJICHHS. TEXHOJIOT1H 1 MporpamMyBaHHsL.

[Ipe3eHtye, OOroBOprOE Ta 3axWINA€ BIACHI

IIPH 22 MOTJISIIM B YCHIM 1 MHUCBMOBIH (opmax Ta 3a
JIOTIOMOTOI0  1H(OpMAIIHHO-KOMYHIKaIlIHHUX
TEXHOJIOT 1.

CK 10. 3natHicte  ¢opmyBatu 1 | [IPH 15 JleMOHCTpy€E 3AaTHICTD JIO PO3B’SI3yBaHHS
OIATPUMYBaTH  HaJIeKHUHN npodeciiiHux 3a1a4d B 00J1aCTi MaTEMAaTUKU
piBEHb MOTHBAIIIl y4HIB 0
3aHSATh MaTEMaTHUKOIO.

MaTtpuus BiANOBIAHOCTI KOMIIETEHTHOCTEH pe3yJbTAaTaM HABYAHHA 32

JTUCIUILTIHOIO
Iugp Pe3yjabTaTH HABYAHHSA
KOMIIETE . . . ABTOHOMHICTB Ta
HTHOCTI 3HAHHA YMmiHnHs Komynikanis S ———
3K 1. TIPH 1
3K 8. ITPH 8
CK 1. IIPH 9
CK 6. ITPH 15
CK 1. ITPH 15
CK 8. ITIPH 9 ITPH 22




CK9. ITPH 9

I1PH 22

CK 10.

ITPH 15

III. TemaTnyHMii NJIAH TUCIUIIIIHYA

KinpkicTs roaun KinpkicTh roaun
(neHHa popma HABUYAHHS) (3aouHa popMa HABUYAHHSA)
- 2~ E| Bl - 2~ | Bl
N Ha3Bu moayJtiB / Tem £ = ?'3 = 5‘ E ?E s & =] EM@ 5 §~ ‘E ?E s
3/m 2| Z|5E8 5| 28|58 | 2188 §| 28|58
= 58 2 =189 = L | B o = > 6 €
S| 5158 8] £128 Rl 5|58 8| 228
<« 0 g = IS8 < 0o g = |8
oS = <z | © o = <z |©
I cemecmp
Temal. KomniekcHi uncia. MHoOro4wieHu
1.1 |KommiekcHi uncna. Oneparttii Ha 1l 2| a g | 14| 2 12
KOMIIIEKCHUMH YHCIaMH.
1.2 |IloHATTSA MHOTrOYJIEHA N-TO
CTEeneHs 3 JINCHUMUA 14| 2 4 8 14 2 12
KoeQilli€eHTaMH
1.3. |IloHATTA MHOTOYJIEHA N-T'O
CTCIICHS 3 KOMIICKCHUMU 14 | 2 2 10 | 14 14
koedirieHTamu.
Pazom:| 42 | 6 | 10 26 | 42 | 2 2 38
Tema Il. MaTpuili Ta BUSHAYHUKU.
2.1 |llomarrs  marpuni.  OCHOBHI
omeparii Haja MarpuisMu Ta ix| 14 | 2 4 8 14 | 2 12
BJIACTUBOCTI
2.2. |llonsarTsa Bu3HauyHuka. MiHop
eJeMeHTa BU3HauYHHKa. Teopema 141 2 | 4 8 | 14 14
Jlammaca
2.3. .BJ‘IaCTI/I.]:%OCTl BU3HAYHUKIB. 1l 2 4 3 | 14 ) 12
AnrebpaiuHe JOTIOBHEHHS
Pazom:| 42 | 6 | 12 24 | 42 | 2 2 38
Tema I11. Cuctemu JiiHiiHUX PiBHSIHb
3.1 F[OH}ITTF}I 1O JUHIHHI CUCTEMA T | 44 | 5 | 5 10l141 2 12
iX CyMICHICTh
3.2 Me"[?,Z[I/I 3HAXOJ/)KEHHS PO3B’A3K1B 20 | 2 6 10 | 20 > 18
JMHIHHUX CUCTEM.
Pazom:| 34 | 6 8 20 [ 34 | 2 2 30
Kouncyabranis| 2 2 2 2 2
Pasom 3a I cemecTp| 120 | 18 | 30 2 |70 120 6 | 6 108
Ex3amen
II cemecTp
Tema 1V. Jliniiini oneparopu
4.1 |JliHikH1 ONEpaTopu, IX MATPHIL | \, | 5 | 4 6 |12 2 10
Anre6pa JTiHIHUX OmepaTopiB.
4.2 Q6pfl3, a0po  paHr 1 jgedekr Dl o 3 | 12 12
JIHIKHOTO oneparopa.
4.3 |BnacHi '3H‘a;‘-IeHHSI Ta  BIACHL| ., | , 4 6 | 12 10
BEKTOPH JIHIHHOTO Oomeparopa
Pazom:| 36 | 6 | 10 20 | 36 | 2 34




Tema V. BininiitHi Ta kKBagpaTn4Hi Gopmu

5.1 |bimniita1 hopmu. 10| 2 | 2 6 | 10 10
5.2 |Meroau 3BelEHHS KBaIpaTHUYHUX o2 4 6 | 121 2 > 3
($hopM 10 KAHOHIYHOTO BUTY.
5.3 |3akon iHepuii Ta Kiacupikaris nlaloa 2 | 12 12
KBaJIpaTUYHUX (POpM.
Pazom:| 34 | 6 | 8 20 [ 34 | 2 | 2 30
Tema VI. BekTopHa ajnreopa.
6.1 |IIpeameT i MeTO aHATITUIHOL
FGOMeTpi'l'. Bekropu. Jliniitni 161 2|2 116 ) 14
oreparii HaJ BEKTOpamH,
BJIACTHUBOCTI.
6.2 |JliniiiHa 3a7€XHICTh Ta
HE3aJIeXKHICTh BeKTOPiB. [loHATTS
6azucy, koopauHat Bektopa. Jlii 16| 2 | 4 10 | 16 16
HaJl BEKTOpaMH B KOOPAWHATHIN
dopmi.
6.3 |Ckansipauii JOOYTOK BEKTOPIB.
Moro BnacTuBOCTI T2
3aCTOCyBaHHs. BexropHuit
JTOOYTOK. Horo BiactuBoCTi Ta 16 | 2 4 10 | 16 2 14
3acTocyBaHHA. MimaHuii JOOYTOK.
Horo BnacTuBOCTI T2
3aCTOCYBaHHSI.
Pazom:| 48 | 6 | 10 32 | 48 4 44
Kouncyabrania| 2 2 2 2
Pa3om 3a II cemectp | 120 | 18 | 28 2 |72 1120 4 | 8 108
Ex3amen
III cemecTp
Tema VII. PiBHsIHHS NPSIMOI TA IUIONIMHHU Y NPOCTOPi.
7.1 |IImommunua. Pi3Hi cmocobu
3aJlaHHS. 3'aranLHe piB_HﬂHH;I nlala 6 | 121 2 10
TUTOIIMHHY 1 HOTO JOCIIHKEHHSI.
JIB1 MJIOLTMHM B IPOCTOPI.
7.2 |Ilpsama B mpocTopi. Pi3Hi cnoco6u
3agaHHs. J[B1 MpsiMi B TPOCTOPI.
Kyt mixx npsitmumu. Bincrans mix 1l 2l 4 3 | 14 ) 12
MHUMOODKHUMH MPSIMUMHU.
PiBHSIHHS CTITBHOTO
NEepIEHIUKYIISpa 10 IPSIMUX.
7.3 |Ilpsma 1 uIonIMHA B IPOCTOPI.
KoopaunatHo-BexTtopHuii metog B | 14 | 2 | 6 6 | 14 2 12
JISSIKUX TIPOCTOPOBHX 3a/1a4ax.
Pazom:| 40 | 6 | 14 20 140 | 2 | 4 34
Tema VIII. Jliuii apyroro nopsiiky: ejimnc, rinep6oJsia, napa6osa. KanoHiuHi piBHsIHHS, BJIaCTUBOCTI,
300paKeHHsl.
8.1 [Jlinii apyroro mopsiKy: efirc,
rinep6ona, mapabosa. KaHoHi4HI 16121 4 101161 2 14
PIBHSIHHS, BJIACTUBOCTI,
300paKeHHSI.
8.2 |DokanpHl Ta  AUPEKTOpiaNTbHI
BJIACTUBOCTI JiHIM  gpyroro| 16 4 12 | 16 2 14
nopsanaky. [lomsipHi KoopauHaTH.




PiBHSHHS NiHIA IpYroro mopsaKy
B IOJIIPHUX KOOPJMHATAX.

[TapabGomoimu. IlwmingpuuHi Ta
KOHIuHI  moBepxHi.  [loBepxHi
obepranus. IlpsmominHiiiHi TBipHI
MIOBEPXOHb JPYTOTo MOPSIKY.

16 | 2 | 2 12 | 16 2 14

3aranpHe pIBHSHHS JIIHIA APYroro
nopsiaky. IlepetnuH 3 mpsimoro.
Jotnyna 1 Hopmaib. LleHTp.
Cnpspkeni Hanps MK 1 copsbkeHi| 16 | 2 | 4 10 | 16 16
niameTpu. ['00OBHI, aCHMIITOTHYHI
HaIPSMKH. XapaKkTepuCcTUIHE
PIBHSHHSL.

ChporieHHss  piBHSHHS — JIHIA
JIpyroro MOPSIIKY npu
OpPTOTrOHAJILHUX  MEPEeTBOpEeHHsX: | 14 4 10 | 14 14
napajeibHOMYy TIepeHECeHHI Ta
TTOBOPOTI.

Paszom:| 78 | 6 | 18 54 |78 | 2 4 72

2 2 2 2

¥Ycboro 3a II1 cemecTp| 120 | 12 | 32 76 1120 4 | 8§ 108

YCbOI'O| 360 | 48 | 90 6 (216360 | 14 | 22 324

5. MIPOTPAMA HABYAJIBHOI JUCHUILITHUA
5.1. 3micm nasuanvnoi Oucuuniinu 3a memamu
Tema 1. KomnnexcHi yncia. MHOro4ieHu.

OcHOBHI 00’€KTH, SIKI BUBYAIOThCA B anreOpl. AKCIOMAaTMYHE O3HAYEHHSI KOMILJIEKCHUX
gyucen. Onepatlii HaJ] KOMIUIEKCHUMHU uyuciamMu. Pi3HiI ¢popMu 300pa)KeHHs KOMIJICKCHUX YHCEll.
Creninp koMIuiekcHoro yucna. ®opmyna Myaspa. KopiHb n-ro creneHs 3 KOMIIJIEKCHOTO YHUCIIA.

[ToHATTS MHOTOWJIEHA N-TO CTENEHs 3 KOMIUIEKCHUMHU KoeditieHTaMu. OCHOBHI omnepartii Hajl
MHOTOWICHAMH Ta iX BIACTHBOCTI . J[UTbHUKM MHOTO4WIeHIB. HalOuTpImmii CITUIBHUN UTBHUK.
Anroputm EBkiina Ta cxema ['opHepa. KopeHi MHOTOW/IEHIB.

OcnoBHa Teopema anreOpu. @opmymu B’era. MHorowienn 3 niicCHUMH KoedilieHTamH.
B3aemHo mpocti MHorowrenu. Anroput™m EBkiina. Kopeni muorouneHnis. Teopema besy. Meron
l'opuepa. OcHoBHa ~ Teopema anreopu. dopmynu BierTi. Pamionanphi npobu. Kopeni
MHorowieHiB. KBanparne piBHsaHHS. @opmynn  Kapaano. ParioHanbHi  KOpeH1  IUIOYMCENIBHUX
MHOTOYJICHIB.

Tema2. Matpuui Ta BUBHAYHUKH.

Martpuus. Bekrop. KBagpaTHa, TpaHcrioHOBaHa, CUMETPUYHA 1 KOCOCIMMETPIYHAsI, TPUKYTHA
MaTpulli. /lonaBaHHsA Ta MHOKEHHS MaTPHULb.

[lepecraHoBKM Ta MiJICTAHOBKM. BU3HAaYHMKU n-TO MOpsiAKYy. BracTWBOCTI BU3HAYHHKIB.
MiHopu Ta ix anreOpaiuni nonoBHeHHA. Teopema Jlamnaca. Po3kianaHHs BU3HAUHUKIB MO PAAKY
(croBmito). BU3HauHMKM KOCOCIMMETPIUYHOM MaTpHlli, MATPHUIl 3 HYJIHOBUM KYTOBUM MIHOPOM,
TPUKYTHOI MaTpHIli i BU3HAUHUK Banaepmonaa.

Panr 1 kopanr marpumi. Teopema npo panr, crnocodbu Bu3zHayeHHs paHry. [Ipuennana i
3BopoTHa MaTpulli. Ciocoou 004YKrCIeHHS 3BOPOTHOT MAaTPHILI.

Tema 3. CucreMu JIiHITHUX PiBHAHB

[ToHATTS cucTeMH JiHIHHUX PIBHAHB Ta i po3B’a3Ky. HeTpuBiaibHa CyMiCHICTH OJHOPITHOT
CHUCTEMHU. YMOBA CyMICHOCTI 3arajibHOi JTiHIHHOT cucTeMu OCHOBHI O3HAYEHHS.

Po3B’s13yBanHs cucteM 3a popmynamu Kpamepa, 3a 1onomororo o0epHeHOi MaTpHili,
MeroaoMm ["ayca. (MeToa MoCcIiOBHOTO BUKITIOUCHHS HEB1JOMHMX )

BrnactuBocTi CyKynmHOCTI po3B’sI3KiB OIHOPiAHOT cuctemMu. DyHIaMEeHTaIbHA CUCTEMA
PO3B’SA3KiB. 3arajbHUN PO3B’I30K HEOTHOPITHOT CUCTEMU




Tema 4. Jliniiini npocTopu
O3HadeHHs JIHIKHOTO MPOCTOpYy. BiiacTWBOCTI MOBIIBHUX JIIHIMHUX TMpocTopiB. basuc ta
PO3MIpHICTh JIiHIAHOTO TmpocTopy. JIiHiliHA 3aleXHICTh €JEeMEHTIB JIHIMHOTO MpPOCTOpY.
[3omopdizm diHIHHUX TTpOcTOPiB. [IOHATTS MiATPOCTOPY Ta JIHIMHOT 00OJIOHKH.
Cyma it mepetun mianpoctopis. [Ipsme Ta oOepHeHe nepeTBopeHHs 0a3ucCiB.
EBxmigiB mpocrip. [Iporec oproronamizaiii CHCTEMHU BEKTOPIB.
Tema 5. Jliniiini onepatopu
3akoH iHepmii Ta kmacudikamis kBagpaTudHux (opm. JIiHiHI onepaTopu (TIEpPETBOPEHHS).
3BopoTHe mTepeTBOpeHHs. Snpo i oOpa3 mneperBopeHHs. IuBapianTHi migmpocropu. BmacHi
3HAYCHHS Ta BEKTOPH. XapakTepucTHuHuil mMHorowieH. Ilomi6ni marpuumi. [loegnane mpocrtip.
CamoconpskeHHUX (€pMITOBHX) ONepaTOpH.
Tema 6. Bininiitni Ta kBagpaTn4Hi popmu
biminiitni  dopmu. Ksagparuuni ¢opmu. JIiHINHI TEpeTBOPEHHS KBaapaTHYHHX (GopM.
Kanoniunmii Burmsin kBagpatudnoi ¢opmu. [IpuBeneHns kBaapatuyHoi (GopMU 1O KaHOHIYHOTO
Buny. PaHr i HOpMmanpHUN BUTsAn KBaapatudHoi (opmu. 3akoH iHepii. [lo3uTuBHO TEBHI
kBagpatuuHi popmu. YMmoBu CunbBectpa. Po3manaroTees KBagpaTudHi OpMH.
MeTtoau 3BeIeHHS KBaApaTUYHUX (POPM O KAHOHIYHOTO BUTY.
Tema 7. BekTopHa ajareopa.
[Ipeamer i meTon anamiTHaHOI reomeTpii. Bektopu. JliniiHI omepartii HaJK BEKTOpaMu,
BJIACTUBOCTI.
JliniiiHa 3aJIeXKHICTh Ta HE3aJIeKHICTh BeKTOPIB. [loHATTS 6a3ucy, koopauHat Bekropa. Jii
HaJI BEKTOPaMH B KOOPAMHATHIN (opmi.
3aranbHa adinHa cuctema koopauHat. [loain Bigpiska y JaHOMY BiJHOIIEHHI. 3B 30K MiXkK
KOOpAWHATAMHU TOYKH B PI3HUX CHCTEMaX.
CxanspHuii 1o6yToK BekTopiB. Foro BiacTHBOCTI Ta 3acTocyBaHHs. BekTopHuii 106YTOK.
Moro BnactuBocTi Ta 3actocyBanHs. Mimanuii 1o6yTok. Moro B1acTMBOCTI Ta 3aCTOCYBAHHSL.
Tema 8. PiBHsiHHSA JiHil. AJireOpaiyHa JiiHiA i il mopsigok. Pi3Hi cioco0u 3a1aHHs MPsiMOi Ha
IJIOIIHHI..
PiBHsAHHS niHil. AnreOpaivHa JiHiA 1 11 mopsaoK. 3arajbHe piBHAHHA MpsMoi. Binctanb Bix
TOYKH JI0 psAMOi. ['eoMeTpudHmMil 3MICT 3HaKy BUpasy ax + by + c.
JIBi npsimi Ha mutomuHi. Kyt Mixk npsiMuMu. YMOBU MapanesbHOCTI, TEPHEeHIUKYISPHOCTI
npsimux. [Tydok mpsimux. 3acTocyBaHHS B 3a/1a4ax.
Tema 9. PiBHsiHHSI IPAMO]I TA IVIOLUHH y MIPOCTOPI.
[Tnomuna. Pi3Hi cmocoOu 3amanHs. 3arajbHe PIBHSHHS TUIONIMHU 1 HOTO JTOCHTIKEeHHs. J[Bi
TUIOLIUHY B IIPOCTOPI.
[Ipssma B mpoctopi. Pi3Hi cnocoOu 3amanHs. [IBi mpsimi B mpoctopi. KyT Mk npsMumu.
Bincranp Mixk MUMOODKHUME NPSAMUMHU. PiBHSHHS CIIUIBHOTO NMEPIEHAUKYISIpA 10 MPSIMHUX.
[Ipsima 1 miomumHa B mpoctopi. KoopauHaTHO-BEKTOpHUH METOJ B JAEAKMX IPOCTOPOBHUX
3agaydax.
Tema 10. Jlinii npyroro nopsiaky: eJinc, rinepooJia, napatosa. Kanoniuni piBHsiHHS,
BJIACTHUBOCTI, 300paskeHHsI.
Jlinii gpyroro mopsAKy: eminc, rinepOosa, mapadona. KaHoHIuHI piBHSHHS, BJIACTHBOCTI,
300paKeHHSI.
@dokanbHI Ta AUPEKTOpiajbHI BIACTUBOCTI JiHIM Jpyroro nopsiaky. IlonspHi koopauHaTu.
PiBHAHHS JIiHIH IPYTrOT0 MOPSIKY B MOJSPHUX KOOPAMHATAX
EBkuiniB mpoctip. [Iporec opToronanizaiii CucTeMHu BEKTOPIB.
[Tapabonoigu. Lluninapuuni Ta KoHiuHI moBepxHi. IloBepxHi oGepranHsa. IIpsmominiiHi
TBIpHI OBEPXOHb JPYTOr0 MOPSAAKY.
3aranpHe pIBHAHHA JiHIM JIpyroro mnopsaky. Ileperun 3 mpsmoro. JloTuyHa 1 HOpMaib.
Hentp. CropsokeHi HanpsIMKM 1 CHpsDKEH1 JiamMeTpu. [0JIOBHI, aCUMOTOTHYHI HAaIPSIMKU.
XapaKkTepuCTUYHE PIBHIHHS.
CrpomieHHs1 pIBHSHHS JIIHIM JIPyroro TOPSAKY TIPU OPTOTOHAIBHUX TEPETBOPCHHSIX:
napajieabHOMY epEeHEeCEeHH1 Ta TOBOPOTI.
5.2. Temamuka npaKkmuyHuUx 3aHAMb.



Ne 3/

Temu npaxmuyunux pooim

Kinekxicmo 2ooun

O0eHHa | 3a04Ha
I cemecTp 30 6
1 KommiekcHi uncna. Onepauii HaJi KOMIUIEKCHUMH YHCIIaMH. 2
2-3 Po3B’s13aHHS MHOTOYIEHA N-TO CTETICHS 3 NIHCHUMHU KOEQiIli€HTaMH. 4 2
Anroput™m EBKkitina ta cxema ['opHepa.
4-5 Po3B’s13aHHS MHOTOUYJIEHA N-TO CTENEHS 3 KOMILUIEKCHUMU 4
Koe(ilieHTamu.
6-7 [TonstTsa matpuiti. OCHOBHI onepariii HaJ MaTPUIISIMH Ta iX BIACTUBOCTI 4
) [TonsarTs Bu3HauHuKa. MiHOp enemMeHTa BU3HauyHMKa. Teopema Jlammaca 2
9 . BmactuBocTi Bu3HauHUKIB. AnreOpaiuHe TONOBHEHHS 2 2
10-11 | Po3p’s3yBanHs cucteM 3a ¢Gopmymnamu Kpamepa, 3a IT0MOMOTOIO 2
00epHEeHOT MaTpPHIII.
12-13 | Po3p’si3syBanHs cucreM 3a (Gopmymnamu Kpamepa, 3a T0TOMOTOIO 4 2
o0epHeHoi1 MaTpulli, MeTooM ["ayca. (MeTO MOCiIOBHOTO BUKIIIOUEHHS
HEBIJJOMHX )
14-15 | Baactusocrti CYKYITHOCTI PO3B’s3KIB OJTHOPiAHOT CUCTEMU. 4
@dyHnameHTaTbHa ~ CHCTEMa  pO3B’S3KIB.  3arallbHUH  PO3B’S30K
HEOJIHOPITHOT CUCTEMU
II cemecTp 28 8
1 JliniiiHi oneparopw, ix MaTpuii. Anredpa JIiHIHHUX ONepaTopiB. 2
2 O6pas3, sapo panr i qedekT JiHIIHOTro onepaTopa. 2
3-4 BrnacHi 3Ha4eHHs Ta BIAcHI BEKTOPH JITHIHHOTO orlepaTopa 4 2
5 bininiiini popmu. 2
6-7 MeTtou 3BeIeHHS] KBapaTHYHUX (JOPM 1O KAHOHIYHOTO BUTTY. 4 2
8 3akoH 1HepIii Ta Kiacu@ikallisi KBagpaTUIHUX GOpM. 2
9 Bekropu T1a apudmernuni omnepauii Hax HUMH. [‘eomerpuuHi Ta 2
anredpaiyHi
10 3HaxXO/DKEHHSI KOOpJAMHAT BEKTOpa Yy 3aJaHoMy Oa3uci. 3HaXOXKEeHHs 2 2
NEKapTOBUX  KOOpAMHAT  BekTtopa. Omepamii 3 JeKapTOBUMHU
KOOpAMHATaMH TOYOK.
11-12 | 3HaxoJKEHHs MpOeLId BEKTOPIB Ha MPSAMY Ha IUIOIIMHI. 3HAXOKEHHS 4
Ipoeliil BEKTOPIB Ha IUIOIIMHY y MPOCTOpi. 3HAXOMKEHHS CKaJSPHOTO
noOyTka.  3acTocyBaHHS ~ CKaJsgpHOro  JoOyTka 10  IEpeBIpKU
OpPTOrOHAJILHOCTI BEKTOpiB. 3aCTOCYBAaHHS CKaJSIPHOIO JOOYyTKa ISt
3HAXOJPKEHHS KyTa MK BEKTOPAMHU.
13 OOuncneHHsT BEKTOPHOTO JOOYTKY. 3aCTOCYBaHHS BEKTOPHOTO JTOOYTKY 2 2
70 TIepeBIpKM  KOJiHeapHOCTI BekTopiB. OOdYHClIeHHs IUion] 3a
JIOTTIOMOT'0I0 BEKTOPHOT'O JI0OYTKY.
14 OO6uwncnennst mimadoro no0yTky. OOumcieHHs 00’eMy 3a JIOMOMOTOIO 2
Mmimranoro o0ytky. IlonBiliHuii BekTopHMit 100yTOK. KOHTpOIBHA
pobora.
I1I cemecTp 32 8
1 Pi3H1 piBHSHHS NpsIMOi. 3HAXODKEHHS KyTa MIXK MPSIMUMU. 3aCTOCYBaHHS 2
YMOBH NEPIEHIUKYIISIPHOCTI.
2. 3HaXO/KEHHS B3a€EMHOrO  pO3TAllyBaHHS MPSIMHX Ha  IUIOIIMHI. 2 2
3HaXO/PKEHHSI B3a€MHOIO PO3TAIyBaHHS TOYOK BIJHOCHO MNPSMHUX Ha
riomuHi. [TepeBipka mapanenbHOCTI IBOX MPSIMUX.
3. 3HAaXO/DKEHHS pI3HUX PIBHAHb IUIOMMHU. OOYMCIEHHS KyTa MK 2

IUIONIMHAMHM. YMOBa MEPHEeHIUKYISIPHOCTI. 3HAXOPKEHHS B3a€EMHOTO




po3TallyBaHHS  IUIONIMH.  YMOBa  MapalelbHOCTi.  3HAXOHKCHHS
B3a€EMHOT'0 PO3TAlTYBAHHS TOUYOK BiIHOCHO TUIOIIMHU.

4. OOuucnenHs BiAcTaHI MK JBOMa TapalelbHUMH  IUIOINIMHAMHU. 2 2
3HaXO/KEHHSI PIBHSAHHSA OICEKTOPHMX TIUIONIMH KYTIB MDK JIBOMa
TUIONIMHAMH. 3aCTOCYBAHHSI ITydYKa 1 B’SI3KM TUIOMIMH JUTSI 3HAXOKEHHS
3arajbHOTO PIBHSHHS IUIOIIKH.

5. 3HaxO0/DKEHHS PI3HUX PiBHIHHI psimMoi. [lepexin Big 0HOTO PIBHSHHS 10 2
1HIIIOTO.

6. JlocItipKeHHs! B3aEMHOTO PO3TAILTyBaHHS IBOX NPSAMUX Y MTPOCTOPI. 2

7. B3aemue po3ranryBaHHs NpsAMoi Ta IJIOIMIKMHYU y TpocTopi. Pi3Hi 3axayi Ha 2
npsmy y npoctopi. KontponsHa po6ora.

8. JlociakeHHsT B3aEMHOT'O pO3TallyBaHHS MPSMOi Ta TUIOIIMHI Y IPOCTOPI. 2
3HaXO/DKEHHS BIACTaHI MK MapajelbHAMH MPSIMUMH Yy MPOCTOPI.
3HaXOHKEHHS B1JICTaHI Mi’)K MUMOOIKHUMHU TTPSIMUAMH.

9. 3HAXO/KEHHSI CKCLICHTPUCUTETY einca. 3HAXO/DKEHHS JIUPEKTPUC 2 2
emirnca. CkilaaHHs KAHOHIYHOTO PIBHSHHS €JIirca.

10. 3HAXOMKEHHS EKCIEHTPUCUTETY TinepOoiau. 3HAXOHKEHHS TUPEKTPUC 2
rinepbosn. CkianaHHs KaHOHIYHOTO piBHSHHS rinepOomu. CkiagaHHs
KaHOHIYHOTO pIiBHAHHA Mapabonu. 3HAXOMKEHHS TMOJIAPHUX pIBHSHb
JTUPEKTPUC KPUBHX JIPYTOr0 TMOPSAKY. 3HAXOPKCHHS TOJSPHUX PiBHSHb
ACUMIITOT TimepOOJIH.

11. [Tapaboua. [TonspHi piBHSAHHS KOJIa, eIirnca, rinepOoau Ta napadoiu. 2

12.. CxiiajaHHsi KaHOHIYHOTO DPIBHSHHS Mapalonv. 3HAXOMKEHHS MOJISIPHHUX 2
PIBHSIHb JUPEKTPHUC KPUBUX APYroro MOPSIKY. 3HAXOIKEHHS IMOJISIPHUX
PIBHSIHB ACUMIITOT TiIepOOJIH.

13. Hotnyna g0 Kkoyla, enminca, TinmepOonu Ta mapabonu. B3aemHe 2 2
po3TalnryBaHHs KPUBOI IPYTOro MOPSAKY 1 MPSMO].

14. 3aranbHe pPIBHSHHS KpUBOiI JIpyroro Hopsaky. B3aemHe po3rairyBaHHs 2
KPHUBOI Jpyroro NopsiAKy i npsimoi. JIoTuyHa 1 HOpMadib.

15. CxiagaHHsl pIBHSIHb LWJIIHAPUYHUX TOBEpXOHb. CKIagaHHsS pIBHSAHb 2
KOHIYHHMX NoBepXoHb. CKIIaZlaHHs PIBHSIHb MOBEPXOHb 00EpTaHHSI.

16. KonTtposnbHa poboTa. 3arajibHe piBHSHHS OBEPXHI JPYroro NOpsaKy 2

Ycboro | 90 22
5.3. Opeanizauia camocmiiinoi pooomu cmyoenmis.
No KinbkicTh ronux . .
Bun pobotu ®opmu 3BITHOCTI
3/m JICHHA 3a04Ha
1. | OnparroBaHHs JEKIIHHOrO MaTepiany 46 72 Binnosini Ha
MIPAKTUIHUX 3aHATTSIX
2. | IligroToBKa 10 MPAaKTUIHUX 3aHSTh. 50 76 Bignosial Ha
MPAKTUYHUX 3aHSITTSIX
3 | [lizrotoBka 10 MOAYIHHOTO KOHTPOJIIO 26 36 Hanucanus moxynbHOL
KOHTPOJIBHOI pOOOTH
4 | Pobota 3 IaTepHeT-pecypcamu. 20 14
5 | BukoHaHHSI KOHTPOJBHUX POOIT 3a 30 50 HasBnicTs po0iT
TEMaMHU.
6 | KoncniekTyBaHHS T€M 3a IMJIAaHOM 44 72 Koncnekr
OTpaIbOBaHUX TEM
7 | KoncymnpTarii 10 ek3aMeny Jisi 3a09HO1 6
OH
Pazom 216 326




TemaTuka iHAuBiAyaabHUX (TPYNOBHUX) 3aBJaHb

BusnaueHHs paHry MaTpuIli.
MeToa okaHTYBaHHS MiHODIB. .
[TepectanoBku. IuBepcii.
[TapHicTb 1 HEMTAPHICTh MEPECTAHOBKH.
O6epHeHa MaTpuls.
Cnoco6wu BianiykaHHs 00epHEHOT MaTPHIII.
BrnactuBoCTI BU3HAYHHKIB N-T'O MOPSAKY Ta IX. 3aCTOCYBAHHS MPHU OOYMCICHHI BU3SHAYHHKIB
Ta pO3B’s3aHHI CUCTEM JIIHIHHUX areOpaiuHuX PiBHSHD.
OnHOpiHI CUCTEMH JTIHIHHUX PIBHSHB.

9. dyHaamMeHTalIbHa CHCTEMa PO3B'SI3KIB.

Ha inguBigyabHUX 3aHATTSIX CTBOPIOIOTHCS YMOBH JUIS SKHAWITOBHINIOL peai3allii TBOpunx
MOXJIMBOCTEH CTYJIEHTIB 4Yepe3 I1HAWBIAyaIbHO CHPSIMOBAaHUN PO3BHTOK iX 3/10HOCTEH.
[HuBiMyasibHI 3aBIaHHS TSI CTYICHTIB, SKi

® MalOTh HHU3BKHHA PIBEHb YCHIIIHOCTI — IHAWBIAyaJlbHE pPO3B’sA3yBaHHS BIIPaB 3
BUKOPHUCTAHHSM 3aC001B TOMOMOTH ;

® MalOTh Cepe/IHIi PiBeHb YCHIIIHOCTI — IHUBIyabHE PO3B’A3yBaHHS BIIPAB;

® MalTh BUCOKHUHI pPiBEHb YCHIIIHOCTI — PO3B’SI3yBaHHS BIpaB MiJABHUILIEHOI CKIAJHOCTI,
y4acTh y CTYJEHTCHKUX ONIMITIaax.

BrpaBu po3B’sS3YIOTBCSI CaMOCTIHHO B 1032 ayAWTOPHUA dYac B 30MIUTaX JUIA
1HAUBIAYyanbHOI poO6oTr. O1iHKa pOOOTH 31HICHIOETHCS BIAMOBITHOO KUIBKICTIO OaIiB.

3pa3ok iHAUBITYaJIBLHOT0 3aBIaAHHS
(IH/3 3 ainiiiHoi aaredpu )
1. st nanoro BU3HAYHMKA A 3HAWTH MIHOpPH Ta ajredpaidyHi J10NOBHEHHS eJIEMEHTIB di2, a3
O04yMCcaNTH BUBHAYHUK A : a) PO3KJIABIIM HOr0 32 eJIeMeHTaMM i-I0 MOpPsAAKa; 0) pO3KJIABIIN
#oro 3a eJleMeHTaMM j-T'0 CTOBIMYNKA; B) OTPHUMABIIHU NMONEPeTHLO HYJIi B i-OMY PSIAKY.
1 1 -2 0

Nk L=

*

1 3 6 -2 5
1o 6 4
2 3 5 -1
i=4, j=1
2. ITonani aBi MmaTpumi:
-4 01
12 -3
A=| 2 -1 3 |ma B=
20 1
32 2

3uaiitu: a) AB; 6) A'; B) AA'; ) AA.
3. lana cucTtemMa JiHITHUX HEOHOPIIHUX aJreOpaiYHUX PiBHAHD

X, +5x, —x; =3,

2x, +4x, —3x; =2,

3x, —x, =3x; =-T7.
[lepeBipuTH CyMICHICTh CUCTEMH PIBHSAHB I Y BUMAJKy CyMICHOCTI pO3B’s3aTH ii: a)METOI0M
Kpamepa; 6) 3a tonomororo od6epHeHOi MaTpulll (MAaTpUYHUM METOAOM); B) MeTo/10M ["ayca.
4. Po3B’A13aTH OAHOPiHY CHCTeMY JiHIHUX aJre0paiyHuX piBHIHb

3x, +4x, —x; =0,

x, —3x, +5x; =0,

4x, + x, +4x, =0.

(IHJ3 3 anagiTu4aHoi reomeTpii )

1. 3agano gotupu Touku A1(x1, y1, 21), A2(x2, y2, 22), A3(x3, y3, 23) M A4(x4, y4, 74). CKIACTH PIBHSHHS:



a) TuiommHu A1A4243; 0) ipsimoi A1A42; B) ipsaMoi A+M, nepneHIuKyIIpHOi 10 TIOmUHU A1A4243; T)
npssMoi  A3N, mapayienbHOl 10 mpsMoi Ai1A2; 1) TUIOMIMHM, SKa MPOXOAUTH Yepe3 TOUKYy A4
MEPIEHIUKYISPHO 10 NpsAMOi A14>.

O6uucanTu:

a) CHHYC KyTa M NpsiMor0 4144 Ta miomunowo 414243,

0)KOCHHYC KyTa MI>K KOOPJHMHATHOIO TUIONTMHOIO Xx(Oy Ta TUIOMIMHOI0 A14243

A1(3,1,4), A2(-1,6,1), A3(-1,1,6), A40,4,-1).

2. CkJjactu PpiBHSHHS IUIOIIMHU, SIKA TPOXOAUTH 4epe3 cepeauHy Biapizka M;M;
nepneHINKyJIAPHO 10 HbOro Bigpiska, axmo M;(1,5,6) M>(-1,7,10).

+2 y-1

z L |x+y—-z2=0
=2 = 1 napaJjejibHa NpsiMii

x-y-52-8=0

4. 3apano Bepmmmnu TpUKyTHUKA ABC: A(x1,y1), B(x2,y2), C(y3,y3). 3HalTH:

a) piBHSHHSA CTOpOoHU AB; 0) piBHsiHHS BucoTu CH, B) piBHAHHS MeaiaHu AM;

') KoopauHaT Touku N nepetuny menianu AM ta Bucotu CH;

1) pIBHSIHHSA IPSIMOI, sSiIka poxoJie uyepe3 BepuinHy C mnapaieiabHo CTOpoHl AB;

e) Biacranp Big Touku C 10 npsmoi AB.

A(1,-2), B(7,1), C(3,7).

5. CkiacTu KaHOHIYHI piBHSIHHSA: a)eJinca; 0) rimep6oJu; B) napadosamn

(4,B- Toukm, 1O JexkaTh Ha KpuBii, F- Qokyc, a- Benuka (AiiicHa) HamiBBiCh, b- Mana (ysBHA)
HAIBBICh, € — €KCIICHTPUCHUTET, y== kx - PIBHSHHS aCHUMIITOT Tirep0oiu, D — IUPEKTPUCH KPUBOI,
2c -(hoKyCHa BIICTaHBb).

a) b=15, F(-10,0); 6) a=13, e=14/13; B) D:x=-4.

3. Ilpu sikomMy 3HaYeHHi n npsiMa
n

TUIIOBE 3ABJIAHHS KOHTPOJIbHOI POBOTU
1. 3HaiiTu po3knan Bekropa d 3a BekTopamu a, b i ¢, skmo: a={1;2;1}, b={0; 1;1}, c={1; 1; 1},
d={0;-15;6};
2. 3HaliTH KOCHHYC BHYTPIIIHBOTO KyTa npu BepinHi A TpukytHuka ABC, axmo A(1; 1; 3), B(2;
I;1), C(1; 15 1).
3. 3uaiitu 06’em 1 Bucoty DH Tetpaeapa ABCD, sxmo A(2; 1;0), B(3;0; 1), C(2;3; 1), D( 1; 1; 2).
4. Nano Tpu mocnigoBHUX BepummHM Tpaneuii A=(-1, -2), B=(1, 3), C=(9, 9). 3naiiTu uerBepTy
BepunHy D wmiei Tpanenii, Touky M nepetuny ii giaroHanei Ta Touky S nepeTHHY OIYHUX CTODIH,
SIKIITO B1JIOMO, 1110 AOBXKHHA 11 ocHOBU AD nopiBHtoe 15.

TUIIOBE 3ABJIAHHS KOHTPOJILHOI POBOTHU
1. Cxnactu piBHSIHHS OICEKTPUCH TYIOIO KyTa, YTBOPEHOro JBOoMa nmpsiMumMu 5x +y + 3=0, x + Sy
+ 1=0.
2. Hanmcatu piBHsAHHS cTOpiH TpuKyTHUKAa ABC 1 3HailTH KOOpAMHATH HOTO BEPIIMH, SKIIO BIIOMI:
BepinHa B(2, -1), a Takox piBHSIHHS BUCOTH 3x-4y+27=0 Ta Oicektpucu x+2y-5=0, npoBeieHux 13
PI3HUX BEPIIUH.
3. HamucaTu kaHOHIUHI PIBHSAHHS NMPSIMOI, SIKa MPOXOAUTH Yepe3 Touky ( 3,2,5) 1 neprneHauKyaspHa
wiomuHi 7x y+4z+3=0. 4. 3HaiiTu piBHAHHSA OICEKTOPHHMX IUIOIIMH KYTIB MDK IUIOIIMHAMU 3X—
2y+4z+1=01 5x+2y-3=0

TUIIOBE 3ABJIAHHS KOHTPOJIbHOI POBOTU
1. Bincranp Big Touku M eninca 10 qupektpucu fopiBHIoe 20. OOYUCIUTH BiACTaHb BiJ TOUKU M
10 Gokyca, OTHOCTOPOHHBOTO 3 IIEI0 JUPEKTPHUCOIO, SIKIIO EKCIEHTPUCUTET €JIIIca JOPiBHIOE 2/5.
2. BU3HaYMTH EKCIIEHTPUCUTET PIBHOCTOPOHHBOI TirepOou.
3. 3HaliTu reOMETPUYHE MICIE TOUYOK, CHUMETPHUYHUX 110 (hoKyca mapabosu BIJHOCHO JOTUYHHX JI0
1i€ei mapabomnu.
JiaMeTpi, CIPSHKEHOMY 3 I€I0 XOP/0IO.
5. 3a 1onmoOMOror0 1HBapiaHTIB 3BECTH 3arajibHEe PIBHSIHHS KPUBOI IPYroro MOPsIKY



x? - 4xy + 3y? + 2x - 2y=0 110 HAHOPOCTIIIOro BUIVIAAY i BCTAHOBUTH, KU TeOMETPUYHHUI 06pa3
3a7a€ThCs UM PiBHSHHSM.

IlepeJiik MUTAHb 10 €K3aMEHY.
I cemecTp
1. MuoxunHu. BimoOpakeHHs MHOXHH

2.I'pyna. Kinene. [Tome. O3HaueHHS Ta TPUKIIAIN.

3.Ilone koMIuIeKcHUX yKcen. AnredpaiuHa (popMa KOMIIEKCHOTO YUCIA.

4. TpuronomerpuuHa Gpopma KOMIJIEKCHOTo uucia. JIo0yBaHHs KOpeHs.

5.Kopeni 3 oguawmii. [lepBicHi KOpeHi 3 OAMHMIII.

6. JlificHuii n-BUMIpHUI BEKTOPHUHN TPOCTIp.

7.ba3uc cucremu BekTopiB. basuc mpocropy.

8. Marpumi. [lii Hag MaTpUIISIMHU.

9.006epHEeHa MAaTPUIIA.

10. Jerepminantu. O3Ha4YeHHS Ta OCHOBHI BJIACTHUBOCTI.

11. Teopema Jlannaca. Po3kiiag nerepmiHanTa 3a €JI€MEHTaMU PSIKY.

12. JlerepMiHaHT T0OYTKY IBOX MATPHIIb.

13. Cucremu niHiiHUX anreOpaiuaux piBHsHb. ExBiBasieHTHICTH CJIAP.

14. Meton IM'aycca po3s’sizyBanus CJIAP.

15. IlpaBuno Kpamepa.

16. Panr marpuii.

17. Teopema Kponekepa-Kanemri.

18. Cucremu NiHIHHUX OJHOPITHUX PIBHSHb.

19. ®ynpaMeHTanbHA CUCTEMA PO3B’A3KIB CUCTEMH JIIHIMHUX OAHOPIAHUX PiBHSHb.

20. Kinbiie maorouneHiB. KopeHi MHOroujIcHa.

21. OcHOBHa TeopemMa anreopu.

22. AnroputMm EBkiiga.

23. Kanoniunuit po3kiag MmHorowiena Haja C.

24. KanoHiuHH# po3kiiag MHOrowIeHa Ha R.

25. Teopema mpo 0OOPOTHICTH MATPHIll MEPEXOAY BiJ OJHOTO 0a3uCy CKIHUCHHOBHUMIPHOTO
JHIHHOTO MPOCTOPY O 1HIIIOTO.

26. [3oMop}i3M niHIHHUX TpocTOpiB. BnactuBocTi 130Mopdi3My JIIHIMHUX TPOCTOPIB.

27. Knacudikarisi CKIHUCHHOBUMIPHUX JIHIHHUX MPOCTOPIB HAJ JAHUM TOJIEM.

28. [lignpocropwu JiHiitHOTO Npoctopy. O3Haku mianpocropy. [Ipuknaau nianpocTopis.

29. J1ii Hag mignpocropaMu. TeopeMu Ipo MepeTuH Ta CyMy MiJIPOCTOPIB.

30. Teopema po pO3MIpPHICTh CyMU 1 IEPETUHY M1IPOCTOPIB.

31. Ilpsmi cymu mignpocTopiB. O3HaKH MPSIMOI CYMH.

32. CyMDXHI KJIacH JHIHHOTO MPOCTOPY 3a MIATPOCTOPOM.

33. BnactuBocTi cyMiXkHHX KiaciB. @akTop-npocTip.

34. Teopema npo po3MipHICTb TPHOX MPOCTOPIB.

35. Jliniiine BizoOpakeHHs JiHIHHUX npocTopiB. O3HaKa JiHIHHOTO BiIOOpa>KEeHHS.

36. Haiinpocrimri B1acTUBOCTI JIIHIHHOTO BigoOpaxkeHHs. O3HaKa JIiHIHHOTO BiJOOpaKeHHS.

37. Slnpo Ta 06pa3 JiHIMHOTO BiZOOpaKeHHS.

38. OcHoBHa Teopema po roMoMophi3MH 171 JIIHIHHUX BAOOpaKeHb.

39. Teopema npo iCHYBaHHS 1 €JUHICTB JIIHIHHOTO BiZJOOpaKEHHSI.

40. Matpu1is JTiHIHHOTO BiZJOOpakeHHS.

41. dopmyna Ui KOOpAUHAT 00pa3y BEKTOpa MpH JiHIHHOMY BiJOOpaKeHHI.

42. 3B’30K MaTpUIb JIHIHHOTO BIJOOpa)KEeHHS IPU 3aMiH1 0a3UCIB JIHIHHUX MIPOCTOPIB.

43. JIii Haj JTIHIHHUMU BiTOOpaskeHHSIMU.

44. Teopema mpo MPOCTIp JIHIHHUX BiZOOpaKECHb.

45. Teopema npo 100yTOK JiHIHHUX BinoOpaskeHb. Teopema npo MaTpuIlo JOOYTKY JIIHIHHUX
BiJT0OpakeHb.

II cemecTp

1.JliniiftHUIA omepaTop JIHIHHOTO MPOCTODPY.

2.Martpuus JiHIHHOTO ONepaTopy CKIHYEHHOBHUMIPHOTO JIIHIHHOTO IPOCTOPY.

3.3B’430K MaTpUIb JIIHIIHOTO ONepaTopy MpH 3aMiHi 0a3ucy JiHIKHOTO MPOCTOPY.
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4. SInpo Ta 00pa3 JNiHIMHOTO orepaTopa.

5.Teopema npo po3MipHOCTI sigpa Ta 00pasy JiHIIHOTO onepaTopa.

6.0O3HaKk1 000POTHOCTI JIIHIKHOTO OIepaTopa.

7. XapaKkTepuCTUYHUN MHOTOYICH MaTPHIIi 1 JiHIHHOTO omeparopa.

8.BnacHi BekTOpH 1 BjacH1 3HaYEHHS JIIHIHHOTO OIepaTopa.

9.Teopema po miAIPOCTIp BIACHUX BEKTOPIB, L0 HAJIEKATh OAHOMY BIACHOMY 3HAYCHHIO.

10. Teopema npo JiHINHHY HE3aJIeXKHICTh CUCTEMH BJIACHUX BEKTOPIB, L0 HAJEXaTh MOMNApHO
PI3HUM BIIACHUM 3HAYEHHSM JIiHIITHOTO onepaTopa.

11. HopmaibHi hopMH MaTpUILb HAJl TIOJIEM.

12. EBkaiais npoctip. IIpouec oproronanizamii I'pamma — HIminara.

13. OproroHaibHi OIepaTOPH €BKIII0BOTO MPOCTOPY.

14. CumeTpu4Hi onepaTopu €BKIIiI0BOTO IIPOCTOPY.

15. KBagparuuni popmu.3BeicHHS KBAAPATUYHOT (POPMHU JI0 TOJIOBHUX OCEH.

16. BexTopuwuii mpocTip. JliHiliHa 3anexHICTh. JIeMu mpo JiHiIiHY 3aeKHICTb.

17. baszuc. Koopaunatu Bekropa. OCHOBHA TeOpeMa BEKTOPHOT anreOpu.

18. Bextop. Monayns Bektopa. Konineapuicts. KommianapHicTb.

19. OgHaKoOBO 1 MPOTUJICKHO HANpPsIMIIEHI BeKTOpU. BinbHuil BekTop. KyT Mik HEHYIbOBUMHU
BEKTOpaMH.

20. HonaBanus BekTopiB. KopekTHicTh 03HaYeHHA. BriacTuBocTi. Pi3HuIs BeKTOpiB.

21. MHoxeHHs BekTopa Ha ckaysip. KopekTHicTh 03HaueHHs. BiacTuBocTi.

22. Teopema mpo 6a3uc BeKTOpiB mpsimMoi. Hacimitok mpo KoIiHeapHICTh BEKTOPIB.

23. Teopema mpo 6a3uc BEKTOPIB IiomuHA. Hacaigok mpo KoMIIaHapHICTh BEKTOPIB.

24. Teopema mpo 6a3uc BEKTOpiB mpocTopy. [lekaproBa cuctemMa KOOPAWHAT Ha MPsMii, Ha
IUIOIHHI, Y IPOCTOPI.

25. JlexkapToBi KOOpIUHATH BEKTOpa i TOYKU. AQiHHA, KOCOKYTHA, MPSIMOKYTHA IEKapTOBa
cucTeMa KOOp/HHAT.

26. Iloxin Bimpi3ka y ganomy BimHomeHHi. [Tpoexiis Touku Ha MpsAMY 1 HA TUIOIIKHY.

27. BekTop-mpoeKilisi BEKTopa Ha MpsAMYy (Ha IUJIONIKHI i y TPOCTOpi) 1 HA TIOUIUHY.

28. BinacTuBOCTI BEKTOP-IIPOEKIIIH.

29. IIpoexuist BeKTOpa Ha Bick. BnacTuBoCTI.

30. Ckansipauii 1o0yTok. BrmactuBocTi.

31. O6uucieHHs CKaIsIpHOro JOOYTKY Y MPSMOKYTHIHM JeKapTOBii cuCTeMi KOOpANHAT.

32. OpieHTallis 1eKapTOBOi CUCTEMH KOOPIMHAT Ha IJIOUIMHI i y IPOCTOPI.

33. BekropHuii 1o0yrok. BmactuBocri.

34. O0uncieHHsl BEKTOPHOTO 100YTKY y IPSIMOKYTHIH J€KapTOBI CUCTEMI KOOPIMHAT.

35. Mimanuii 1o6yrok. BmactuBocri.

36. O0uKCceHHs MIIIAHOTO AO0YTKY y MPSIMOKYTHIN J€KapTOBI CUCTEMI KOOPIMHAT.

37. IlonsiitHuii BekTopHUH 100yTOK. OCHOBHI TOTOKHOCTI.

38. .JliHis Ha momuMHI Ta i1 piBHAHHA. P13H1 BUIU PIBHSHHS NPSMOI.

39. OcHOBHa TeopeMa Mpo NPSIMY Ha IUIOLIUHI.

40. HenoBHe piBHSAHHS NPSIMOi 1 PO3TallyBaHHS MPSAMOI Ha TUIONIHHI.

41. .PiBHSAHHS NPAMOI y BiZpi3KaxX Ha OCSX Ta PIBHSAHHA NPAMOI 3 KyTOBUM KOE(IIIEHTOM.

42. Kyt MiX NpsSsMUMH Ha TUIOIIKHI, YMOBA MEePIEHNUKYISIPHOCTI.

43. B3aeMHe po3TalryBaHHS NPSMHUX Ha IJIONIMHI, YMOBA NapajeiabHOCTI.

44. B3aeMHe po3TallyBaHHS IPSIMUX 1 TOYOK Ha TIOLIHHI.

45. Jlema po BEKTOp HOpMaJi.

46. HopmanbHe piBHSHHS NPSAMOI HA MJIOLIUHI.

47. BiactaHp BiJl TOYKU J0 IpsMOi. BicTaHp Mixk TapajieIbHUMU TPSIMAMH.

48. PiBHsIHHS OiCeKTpHUC KyTIB MK JBOMA NpsAMUMU. [1ydok npsMuX Ha MIOLIMHI.

III cemectp

JIinist Ta HOBEPXHS y IPOCTOPi. IX piBHAHHSL.

.Pi3Hi BUaM piBHSHHS TJIONMIUHH.

.OcHOBHa TeopeMa IIpo IUIOLIMHY.

.HemoBHe piBHSHHS IJIOMIWHM 1 PO3TANTyBaHHS TUIONIUHHU Y IPOCTOPI.



Kyt Mix miommHaaMu. YMoBa NepHeHIUKYISAPHOCTI.

B3aemue po3TanryBaHHs TUIONTUH. Y MOBa MapajeabHOCTI.

B3aemne po3TamryBaHHS TOYOK BITHOCHO TUTOIIHHH.

Jlema npo BEKTOp HOpMAUII.

HopmanbHe piBHSHHS IIONTUHHU.

0. Bigcrass BiJ TOYKH 0 IUIOLIMHH.

11. Binctanb Mix napaaeIbHUMHU TIONITMTHAMH.

12. PiBHsHHS 0iCEKTOPHUX IUIONIMH KYTiB MK IBOMA TIJIOIIIMHAMH.

13. Ily4ok ruiouuH.

14. B’s13ka mIonuH.

15. Pi3Hi BUaM piBHSHHS IPSAMOI Y IPOCTOPI.

16. Bzaemue po3TanryBaHHs IBOX MPSMHUX Y IIPOCTOPI.

17. Kyt Mixk npssMuMH. Y MOBa MMapajiebHOCTI.

18. Kyt Mik npsitMUMHU. YMOBa MEPIEHAUKYIISIPHOCTI.

19. B3aemue po3TairyBaHHs NpsSMOi Ta IJIOLUHU Y IPOCTOPI.

20. Kyt MiX IpsMOIO 1 IJIOIIMHO0. YMOBA MapaieabHOCTI.

21. KyT M mpsIMOIO 1 IJIOIIUHOK. YMOBA MEepHEeHAUKYISIPHOCTI.

22. Biactanb MiX napajieIbHUMHU 1 MUMOOIKHUMH TIPSIMUMH Y TIPOCTOPI.
23. PiBHSIHHSI IUTOLIMHY, SIKA IPOXOAUTH Yepe3 JBl MPsMi, K1 MepEeTHHAIOTHCS.
24. PiBHSHHSI CITUTBHOTO MEPIIEHAMKYIISPA 10 TBOX MUMOODKHUX TPSIMUX.
25. IlepeTBOpEHHS KOOPAUHAT.

26. IlepeTBOpeHHS MPSMOKYTHOI JIEKapTOBOI CHCTEMH KOOPAMHAT Ha TUIOIIUHI.
27. JlonsipHa cuctemMa KOOpAMHaT.

=0 0oy

IIpukJiag nMTaHb 10 MOAYJIbHOI KOHTPOJIBHOI pO0OTH

1. /IBa BeKTOpPH YyTBOPIOIOTH 0a3UC HA MUIOIIMHI, SIKIII0 BOHM:
a) TUTBKHM OIMHUYHI HEKOJTIHEapHi,
0) TUIbKHA OPTOTOHAJIBHI;
B) JIOBUIHH1 HEKOJIIHEAPH];
T') TIJIbKK OJTMHUYHI KOJIIHEapHi.
2. Bexropu a =(x,,y,,z,)1a b =(X,,,,2,) 0yAyTh KOJTiHEAPHUMH, SIKLIO:
a) XX, + Y, ¥, +2,2, =0

X <
6) el + & + il 0

X, Y2 %

X <
A

X, Y2 %

X +y +z
r) 1 yl L _ 1

Xy TV T2
3. CxaJasipHuM 100yTKOM JBOX BEKTOPiB HA3UBAECTbCS:
a) 100YTOK iX JOBXMH Ha CHHYC KyTa MK HUMU;
0) 100YyTOK iX JIOBXKHH;
B) 100YTOK 1X TOBXKMH Ha KOCUHYC KyTa M HUMH;
I') KOCUHYC KyTa M) HUMH.

4. Kyt Mixk BekTOpamu d = (x,,y,,2,)Ta b= (x,,¥,,2,) BH3HAYAETHCHA TAK:
|x1x2 tyy,t Z1Z2|

Vvl zi g g+
XX T VY, 1415,

2 2 2 [ 2 2 2
\/x1 Yt \/xz +y, +2,

a) arccos

0) arccos




XX, + ¥, 2,2,

2 2 2 [ 2 2
\/xl +y +z \/xz +y, +2;
XX, + V1Y, 23,2,

2 2 2 [ 2 2 2
\/xl +ty tg \/xz +y, +2;
S.Hexaii d=xi+y,j+zk,b=x,0+y,j+2,k.Bexropu d i b oynyrs
HepHeHL[I/IKy.HHpHI/IMI/I, AKIIO0:

X Z
a) N A

Xy Yo %

0) x,x, + ¥, ¥, +2,2, =0

X Z

Xy Yo 2y
r) (x,+y, +z)(x, +y,+2,)=0

B) arcsin

r) arctg

6. Hexaii d=x,i +y,j +2,k, b =x,0 +v,] +2,k. Toni:

i j k
a)ﬁxl;=x2 Y, 2, 0) ﬁxE:x1x2f+y1yzj+Z1Z21€
0 4
i J ok
B) 5x5:(x1+x2,y1+y2,z1+z2) F)67><15=x1 Y4
Xy Y2 4

7. Hexaii d i b - BEKTOPH, A - 4umncia0. SIKi 3 HACTYnmHUX piBHOCTEH € NPaBUILHUMM:
1) Gxb=bxa 2 ad-b=b-a 3) (Ad)xb = A(axb) 4 d-b=-b-a
a)li2; 0)1i4; B) 314; r)213.

8. Mimanum 100yTKOM TPbOX BEKTOPiB HA3UBAETbCS:

a) BEKTOPHUI 100YTOK MEPIIOro Ha BEKTOPHUH 100YTOK JAPYroro i TpeThOro;

0) ckaJsipHUIA JOOYTOK MEPIIOro Ha BEKTOPHUIT T0OYTOK Ipyroro i TpeThoro;

B) 100YTOK MEPUIOro Ha CKAISIPHUN JOOYTOK APYToro 1 TpeThoro;

') J0OYTOK iX JIOBXKHH.

9. Hexaii A, B, C, D - Touku B npoctopi. O6’em nipaminu ABCD nopiBHio€:

—_— — —
—_— — —

a)%‘AB-ADBA 6)‘E~R.E‘ B)%‘E-R-ID" r)é‘AB-AC-AD

10. SAxmo El=xll7+y]j+zllg, l;=x21?+y2j+z21€, E=x3l7+y3j+z3l€,T0:

a) abé = (x, +y, +7,)(x, + ¥, + 2,)(X; + ¥3 + 25) 0) abc = x,x, %, + ¥, ¥, V3 + 2,2,2,
R Y, 2 X, z X, ¥
B) abc =|x, y, z, r) abc = x, ? 2+yl ? 2+zl 2o
Vi %3 A3 3 X3 Vs
X3 V3 %3
11. Bexropu d, bic KOMILJIAHAPHI TOAI i TiTbKM TOII, KOJIN:
a) ab¢ =0 6) d+b+¢=0 B) (+b)-¢=0 1) dx(b+&)=0

12. Jlinist mepumioro nopsaKy Ha NJIOLUHMHI - 1e:

a) TOBUJIbHA 3aMKHEHA JIiHIA 0€3 caMOIIepEeTHHIB;

0) JOBUTbHA 3aMKHEHA JIiHIS;

B) IIpPsIMA; T') KOJIO.

13. 3arajbHe piBHSIHHS NPSIMOI Ha IUIOIIMHI — 1le PiBHSIHHS BUAY:
a) Ax+By+C =0, ne A,B,C — n0BUIbHI CTaJI, TaKi 110 |A| + |B| #0;



0) Ax+ By+C =0, ne A,B,C — noBUIBHI CcTaJIi;
B) Ax+By+C =0, ne A,B,C — nosinsHi crai, Taki wo |A|+|B|+|C|#0;
r) Ax+By+C =0, ne A,B,C — noBinbHi ctaimi, Taki mo C # 0;
14. B 3araabHoMy piBHsiHHI npsiMoi Ax+By+C =0 (A, B) - ne:
a) KOOPAMHATH HAIIPSMHOT'O BEKTOpa MPsMOi;
0) KOOpIMHATH TOYKH, Yepe3 Ky MPOXOAUTH MPsMa;
B) BEJIMYMHU BIJIPi3KiB, K1 BIATHHAE TIPsiMa HA OCSIX KOOPJIUHAT;
I') KOOpAUHATH HOPMAJIbHOTO BEKTOpA.
15. PiBHSIHHA NPAMOI HA IUIOLIMHI, IKA IPOXOAUTH Yepe3 ABi Toukn M, (x,,y,) Ta M,(x,,y,)
Ma€ TaKMil BUTISA/L:
a) (x—x)(x, —x)=(y—y)(y, = y)
0) (x—x)(x, —x)+(y=y )y, —y)=0

xX—Xx -
) 1 + Yy yl :O

X=X Ya™ N
F) X=X — Y=Y )

X=X Yam N
16. PiBHsiHHSI IpsAMO] y BiApi3Kkax — ne piBHAHHA BUY:

B

a) z+%:0 0) Ax+By+C =0, ne A,B,C — n0BuIbHI cTani,;
a
B) Yo r) ax+by=1.
a b
17. Bincransb d Big Toukn M, (x,,y,) a0 npsimoi Ax + By + C =0 nopiBHI0€:
Ax, + By, +C Ax, + By, +C Ax, + By, +C
0 d =|Av + By, +C 6) d = B lAn e B d] A By e ]

) r)
4] [4]+1B] Jar 1’

18. Kyt mick npamumu y =k, x+b, Tta y =k,x+b, nopiBHI0€:

k, —k k, —k k, —k k, —k
a) arctg|—=——4 0) arcctg—>—" B) 1g|——- r) [—
1+kk, 1+kk, 1+kk, 1+kk,
19.Mlpsami  y =k x+b, Ta y =k,x+b, napajeibHi, IKIIO:
a) kk,=1; 0) kk, =-1; B) k, =k,; r) k, =—k,.
20. psami y=k,x+b, Ta y =k,x+b, nepneHAUKY.JIpHi, AKIIO:
a) k,k, =1; 0) kk, =—1; B) k, =k,; r) k, =—k,.
21. Kyt mizk npssmumu A x+ B, y+C, =0 ta A,x+ B,y +C, =0 nopiBH10€:
|A/A, + B,B,| |A/A, + B,B,|
a) 0) arccos
\/14]2—+_B12\/1422+B22 \/1412—"_312\/1422—|_BZ2
|A|A, + B,B,| , |A/A, + BB,
B) COS r) arcsin

JA? + B> \JA? + B? JA? + B2 \JA? + B?
22. llpami A x+B,y+C, =0 1a A, x+B,y+C, =0 mapaJjeibHi, AKII0:

A B A C

a)AA,+BB,=0; 6) AB +A,B,=0;B)—=—; r —=—\;
A, B, A, C,

23.lpami Ax+By+C, =0 taA,x+B,y+C, =0 nepneHauKky./JaspHi, AKIIO:
A B B, C

a) AA,+BB, =0; 0)AB, +A,B,=0; B)—|=—; r) —=—L
AZ B2 B2 CZ

24. EjincoM Ha3MBA€ThCS MHOKHHA TOUYOK IJIOIIUHH, IS KOKHOI 3 AKHX:
a) BIZICTaHb J0 33/1aHOi TOYKH JOPIBHIOE BIJCTaH1 0 3a/1aHO1 MPSMOT;



0) cyma BizcTaHel 10 1BOX (hIKCOBAaHMX TOUOK € BEIMYMHA CTasa;

B) 10OYTOK BificTaHEeH 70 TBOX (hIKCOBAHMX TOYOK € BEJIMUMHA CTaJIa;

') MOZYJIb PI3HUIII BiICTAaHEH 10 TBOX (DIKCOBAHUX TOYOK € BEIMUMHA CTAJa;

25. [1apa00./1010 HA3UBAETHCSI MHOKUHA TOYOK IJIOIIMHU, JJIA KOKHOI 3 IKMX:
a) BIJICTaHb JIO 33J]aHOi TOYKH JOPIBHIOE BiJICTaHI1 JI0 3a1aHOT TIPSIMOT;

0) cyma BificTaHel 0 1BOX ()iIKCOBaHUX TOYOK € BEIMYMHA CTaja;

B) 100yTOK BificTaHEeH 10 ABOX (PIKCOBAaHMX TOYOK € BETMYMHA CTAJA;

') MOJYJIb PI3HMII BiJIcTaHEH 10 TBOX (piKCOBAHMX TOYOK € BEJIMYMHA CTaJIa;

26. I'inep00.,1010 HA3UBAETHCS MHOKMHA TOYOK MJIOIIUHU, IS KOKHOI 3 AKHX:
a) BIJICTaHb JIO 33J]aHOi TOYKH JOPIBHIOE BiJICTaHI1 JI0 331aHO1 TIPSIMOT;

0) cyma BificTaHel 10 1BOX (hiIKCOBaHUX TOYOK € BEIIMYMHA CTaja;

B) 100yTOK BificTaHe# 0 ABOX (piKCOBAaHMX TOYOK € BEITMUYMHACTANA;

') MOJYJIb PI3HHMII BiJICTAaHEH 10 IBOX (PIKCOBAaHMX TOUOK € BEJIMYMHA CTAJIa;

27. KaHoHiuHe PIBHSHHA eJIillca MA€ HACTYIHUH BUIVISI/L:
2 2 2 2 2

X Y X Y 2 X Y
a) S -—5=1; 0) w+-5=1; B)y" =2px; r) — -+
a* b’ a’ b’ a’ b’
28. KanoniuHe piBHSHHSA napadoJiM Ma€ HACTYIIHUI BUTJISIA:
2 2 2 2
X Y X Y
a) ———=1 0) —+—=1;
a’ b’ a® b’
2 2
2 X y
B) V™ =2px; r) —+<=0;
a> b’
29. SIka 3 HACTYIIHMX JIiHIH € 00MeKeHO10:
a) rinepOoua; 0) mapaboua; B) IIpsIMa; T) eJiIc;
30. SIka 3 HACTYIIHMX JIiHIi He Ma€ KOHOI OCi cuMeTpii:
a) rinepOoua; 0) mapaboua;

B) KOJIO; T) eJIiIC;



6. ®POPMU ITIOTOYHOTI'O TA NIACYMKOBOI'O KOHTPOJIIO
6.1. ®opmu nomounoz0 KOHmMpPO.Jio.

[ToTouHuUit KOHTPOJIb 3HaHB CTYAEHTIB YIIPOAOBXK OJHOTO CEMECTPY BKJIIOUae Oanu 3a poOOoTy Ha
MPAKTUYHUX 3aHSTTSIX, & TAKOXK OI[IHIOBAHHS BCiX BUJIIB CaMOCTiiHOT poOoTH. OiHIOBaHHS POOOTH
Ha TPAKTUYHUX 3aHATTAX, IHIMBIAYaJbHOI Ta CAMOCTIHHOT pOOOTH 3MIHCHIOETHCS 3a LIKAIOKO Bif
«0» no «5». Kpurepii OLiHIOBaHHS I[OTOYHOIO, MPOMDKHOTO Ta IHiJICYMKOBOTO KOHTPOJIIO
BU3Ha4Yat0ThCs [10710KEHHSAM 13 BpaxyBaHHSIM BaroBHX Koe(ili€HTIB:

— MOTOYHOT'O KOHTPOJIIO: AJIsl AUCLUILIIH, 10 3aBEPIIYIOThCS ek3ameHoM — 0,4

— MMPOMDXHOTO KOHTPOJIIO: [T AUCLMUIUTIH, 10 3aBEPIIYIOThCs ek3ameHoM — 0,1

— MIOTOYHOTO KOHTPOJTIO: JUISI TUCITUILIIH, 110 3aBEPIIYIOThCS 3aimikoMm — 0,7;

— MOTOYHOT'0 KOHTPOJIO: JJIsl AUCLUILIIH, 10 3aBEpLIYIOThCS 3amikoM — 0,3.

Koxxen Bug pobotu (ikcyerbes y BIAMOBIAHIN rpadi akageMiyHOTO XypHaly 3 000B’S3KOBUM
MO3HAYEHHSIM BUAY POOOTH Ta JaTH HPOBEAEHHS. Y KOXKHIM KIITHHII aKaJeMIYHOTO >KypHaly
3aMUCYEThCS JIMIIE OJHA OLIHKA, MO3HAYKH «+» Ta «—» HE IOMYCKAIOTbCA. Y pasi MPOIyCKy
3aHATTS 3100yBadyeM y rpadax KOHTPOJI BHUKIAAadl poOJATh MO3HA4YKy H/. 3m00yBad BHUIIOL
OCBITH, SIKH{ 3 MOBXHUX MPUYMH, MIATBEPKCHUX JOKYMEHTAIBHO, HE MaB MOKJIHMBOCTI OpaTH
ydacTb y (popMax MOTOYHOTO KOHTPOJIIO Ta BMKOHATH 1HIUBiAyallbHE 3aBJaHHSA 1 CaMOCTIHHY
po0oTy, Ma€e MpaBO Ha BiANPAIIOBAHHS y JBOTHKHEBHU TEPMIH MICJIS MOBEPHEHHS /10 HaBYAHHS,
ajle 10 MOoYaTKy ek3aMmeHauiifHoi cecii. CTyneHT, KU He BUKOpPHCTaB HaJaHe oMy MpaBo y
BCTAaHOBJICHUH TepMiH a00 MPOMYCTHB 3aHATTSA 03 MOBAXKHUX NPUYHMH, OTPHUMYE 33 KOXKHE
npornyiieHHs 3aHatTs 0 6ais.

[Ticnsa 3aBeplIeHHs BUBYEHHS AMCUUILUIIHM BHUKJIA/Ja4 BUBOJIUTH CEPEAHBO3BAKCHUN Oall, KU
nepeBoguThes y 100-0anbHy mIkamy 3 BiAMOBIZHUM BaroBuM koedimientoMm. [limpaxyHku
CepeIHbO3BAKEHOT0 Oy 3A1MCHIOIOTH 3 TOYHICTIO JI0 JPYroro 3Haka micis komu. KinmpkicTs 6aniB
32 HOTOYHUM KOHTPOJIb OKPYIJIIOIOTh A0 LUIUX.

6.2. @opmu nPOMiNHCHO20 KOHMPOTIO.

[TpoMi>KHUI KOHTPOJIb MPOBOIUTHCS y POPMI MOIYIIBHOT KOHTPOJIBHOI poOoTH. [l0 MpOMi>KHOTO
KOHTPOJTIO JIOIYCKAIOThCSI BCi CTyAEHTH. [IpOMiKHHMI KOHTPOJIH TPOBOTUTHCS 33 PO3KIAIOM,
3aTBEP/UKEHUM JIeKaHOM (hakynbTeTy. OILIHIOBaHHS MPOMI)KHOIO KOHTPOJIIO 3AIMCHIOEThCA 32
mkanor Big «0» 10 «10». Pe3ynbraTé mpOMIXHOTO KOHTPOJIO (PIKCYIOThCS y BIANOBIAHIN Trpadi
aKaJIeMIqHOT0 XypHaiy. Pe3ynbraTy MpoMI>KHOTO KOHTPOJIIO MarOTh OyTH BHECEHI J10 BiAOMOCTI
00Ky YCHIIIHOCTI 3/100yBadiB BHUIIOi OCBITH HPOTArOM 2-X JHIB HIC/IsS HOro MpOBENEHHS, aie
00OB’3KOBO /10 TOYATKy ek3aMeHauiiHoi cecii. OIliHKa 3 TPOMIKHOTO KOHTPOJIO HeE
MepecKyIalaeTbesl. Y BUIMAJKY BIACYTHOCTI CTYJEHTa Ha IMPOMIXKHOMY KOHTPOJI 3 TMOBaXKHOL
IPUYMHH, MiITBEP/HKEHOI JOKYMEHTAIbHO, IEKaHATOM CKJIala€ThCs JOAATKOBUI PO3KIA.

6.3. @opmu niocymKo8020 KOHMPOIO.

3amik — ue ¢opma MiICYMKOBOTO KOHTPOJIIO, L0 MOJISITa€ B OLIHIOBAaHHI PIBHS ONaHyBaHHS
CTYJEHTaMH HaBYAJIbHOI'O MaTepiajly BUKJIIOYHO Ha MiJCTaBl pe3y/IbTaTiB BUKOHAHHS HUMH ITEBHUX
BUJIB pOOIT, 3a3HaYeHUX y poOouiif mporpami HaByanbHOI AucuUIUIIHU. OIIHKA 32 ceMecTp 3
JTUCIUTUIIHU, 3 SIKO1 Mepea0avyeHil 3aiiK, BUCTABJISETHCSA TICHSA 3aKiHUCHHS ii BUBYEHHS (10
MoYaTKy eK3aMeHalliiiHoi cecii) 3a pe3ynbraraMud MOTOYHOro (BaroBuil koedimient — 0,7) Ta
npoMikHOro (BaroBuit koedimieHT — 0,3) konTpomo. IIpu 1pomy 000B’A3KO0BOi HMPHUCYTHOCTI
3100yBayiB BUILOI OCBITH ITiJ] Yac 3aJliKy He mepeadadueHo

CeMecTpoBuii ek3aMeH — I1€ BUJ MIJCYMKOBOTO KOHTPOJIO, KUl CIPSIMOBAHUN Ha NEPEBIPKY
NPOrpaMHUX pe3yJbTaTiB HaBUAHHS, BHU3HAYEHHUX OCBITHBOIO IPOTPaMOI0 Ui BIAMOBIAHOTO
OCBITHBOTO KOMMOHEHTa. CeMecTpoBl €K3aMEHH NPOBOJSATHCS B TEPIOa €K3aMeHAIIiHO1 cecii.
OmiHka 3a cemecTp 3 TUCLUILIIHM, 3 SKOT nepe10aueHuii eK3aMeH, BUCTABIISEThCS MICIs 3aKIHYSHHS
il BUBUEHHS 3a pe3yJbTaTaMH IMOTOYHOro (BaroBuil koediuieHT — 0,4), MPOMIKHOTO (BaroBuil
koedirieHt — 0,1) Ta MigCyMKOBOTO KOHTPOJIIO (BaroBuii koediwieHt — 0,5).

7.3ACOBU JIATHOCTUKU PE3YJIbTATIB HABUAHHS
JIJiss BU3HAYCHHS PIBHS 3aCBOEHHS CTYJACHTAMH HAaBYAJILHOTO MaTepialy BHKOPUCTOBYIOTHCS
TaKi METOJIW OI[IHIOBAHHS 3HaHb. MPOBEJICHHS KOHTPOJIBHUX POOIT MIC/IsI BUBYCHHS MEBHUX
3MICTOBUX TEM; TIEpeBIpKa JAOMAIIHIX pOOIT;  ONUTYBaHHSA Tig4ac TPAKTHYHUX 3aHATH;,



MiJICYMKOBa MOJlyJIbHA KOHTPOJIbHA poOoTa. i A1arHOCTUKY 3HaHb BUKOPUCTOBYETHCSI KPEAUTHO-
periTnHroBa cuctema 3a 100-0aIbHOIO MIKAJIO0 OIIHFOBAHHS.

8. KPUTEPII OLIIHIOBAHHS PE3YJIbTATIB HABUAHHSI
8.1. lllkana ma kpumepii oyiHIOB8AHHS 3HAHL CIYOEeHMI8.

.. 100- Kpurepii oniHioBaHHs1 HABYAJIbHHUX 10CATHEHb
PiBHi HaBYATBHHUX - p
1OCSITHEHE oaJbHa TeopernyHa miAroroBka \ IIpakTnyHa miAroToBKa
HIKaJja CryaeHr
BUTLHO BOJIOJI€ HaBYAJIHLHUM MaTe-
plajioM, BHUCIOBIIOE CBOI JYMKH, | MOKE€ apryMEHTOBAHO OOpaTu
poOHUTH apryMEHTOBaHI BHCHOBKH, | palliOHAIbHHUI crocio
peneH3ye BIJIIIOB1Ti IHIIMX | BUKOHAHHS 3aBIAaHHS 71
CTYJCHTIB, TBOPUO BUKOHYE | OL[IHUTU pE3yJbTaTH BIACHOL
IHAMBIAyalbHI  Ta  KOJIGKTHBHI | MPAKTUYHOL IISIIBHOCTI;
BigMinnnii 100...90 | 3aBgaHHSA; CAaMOCTIMHO 3HAXOJWTH | BUKOHYE 3aBIaHHS, HE MEpe-
JOJIATKOBY iH(hOopMAIIifO Ta | 6aueHi HaBYAJILHOIO
BUKOPUCTOBYE 1i I peasisalii | Iporpamoro; BUIBHO
MOCTABIICHUX TIEpe]] HUM 3aBJaHb;, | BAKOPUCTOBYE  3HAHHS  JUIS
BUTbHO BUKOPUCTOBYE HOBI 1H(Op- | pO3B’A3aHHS MTOCTaBJICHUX
Malriigi TEXHOJIOTIT JUISL | TIepe HUM 3aBJIaHb
MIOTIOBHEHHS BIIACHHUX 3HAHb
BUIRHO BOJIOZII€ HaBYaJIbHUM MaTe-
piasiom, 3acTOCOBYyEe 3HaHHS Ha
MPaKTHIII; y3arajabHIOE 1]3a 3pa3KoM CaMOCTIHHO
CUCTEMAaTHU3YE HaBYAJIbHY | BUKOHY€E IMPaKTUYHI 3aBJaHHS,
HocrarHii 89....70 | indopmariiro, asne JOTIyCKae | mepea-06adeHi mporpamoro; Mae
HE3HAYHI OrpiXW Yy MOPIBHSAHHSX, | CTIHKI HABUYKM BUKOHAHHS
dhopmymroBaHH1 BHUCHOBKIB, | 3aBJJaHHS
3aCTOCY-BaHHI TEOPETUYHHX 3HAHb
Ha MPaKTHUIIl
BOJIOZIIE HaBYAJIbHUM MaTepiajoM
MOBEPXOBO, (hparMeHTapHO, Ha
piBHI 3arnamM’iTOBYBaHHS
TS ——— 69...51 BIITBOPIOE MEBHY ~ HacTHHY | Mae €JIEMEHTapHi, HECTIHKi
HaBYAJILHOTO MaTepiamy 3 | HABUYKY BUKOHAHHS 3aBJIaHb
€JICMEHTaMU JIOTIYHUX 3B’SI3KIB,
3Hae OCHOBHI TTOHSTTS
HaBYAJILHOTO MaTe-piary
Mae ¢parMeHTapH1 3HaHHS (MEHIIIe
MOJIOBUHU) TP HE3HAYHOMY 3ara-
JBHOMY 00Cs31 HaBYAJIIBHOTO MaTe- | IUIAHYE Ta BHUKOHYE YacCTHUHY
He3apoBinbuuii 50...26 | piamy; BIJICYTHI chopMOBaHi | 3aBaHHS 3a JIOTIOMOTOI BH-
YMIHHS Ta HaBWYKH; TMiJ dYac | Kjiajada
BIIOBI1 JOMYIIEHO CYTTEBI
TTOMILTKH
BUKOHYE  JIMIIIE  EJIEMEHTH
Henpuiinsirauii 95,1 |CTYReHT He BOJIOZIIE HaBYAJbHUM | 3aBJIaHHS, MOTPeOye MOCTIHHOT
MaTepiaaom JIOTIOMOTHY BUKJIaa4ya

8.2. Kpumepii oyintoeanHs nio uac ayoumopHux 3aHamo.

Ouinka KpwuTepii oniHIOBaHHA HaBYaJbHUX
JAOCSATHEHb
5 bauiB OniHIoeThCs po0OTa CTYCHTA, IKHH Yy TTOBHOMY




o0cs131  BOJIOJIIE  HAaBYAJIBHUM  MaTepiajioM,
BUIBHO, CaMOCTIHHO Ta apryMEHTOBAaHO MOTo
BUKJIaJa€, TIHOOKO Ta BCEOIYHO PO3KPHBAE
3MICT TEOPETHYHHUX 3alUTaHb Ta MPAKTUYHUX
3aBaHb,  BUKOPUCTOBYIOUH  TMpPH  I[bOMY
000B’s3KOBY Ta J0JIaTKOBY JIiTepaTypy, BIILHO
MOCTYTOBY€ETBCSI  HAyKOBOIO  TEPMIHOJIOTIEIO,
PO3B’s3y€E 3agadi CTaHJAPTHUM abo
OpUTIHAIBHUM CIOCOOOM, HaBOAUTH APTyMEHTH
Ha MJITBEP/DKCHHS BJIACHUX IYMOK, 3JIHCHIOE
aHaJIi3 Ta pOOUTH BUCHOBKH.

4 gaan

OuiHto€eThCsl po0OTa CTYIEHTA, SIKUH JOCTaTHBO
MOBHO  BOJIOJII€ HABYAJIBHUM  MaTepiayiom,
OOTpYHTOBaHO HOr0 BHKIAIa€, B OCHOBHOMY
PO3KpPHUBAE 3MICT TEOPSTHUYHUX 3alMTaHb Ta
MPAKTUYHUX 3aBJaHb, BUKOPHUCTOBYIOUU TMPH
IOMY OOOB’SI3KOBY JIITEPATypy, pPO3B’I3yE
3aJa4i CTaHAAPTHUM CIIOCOOOM, TMTOCITYTOBYEThCS
HayKOBOIO TEPMIiHOJIOTIETO. Ane npu
BUCBITJICHHI JIeIKMX TMHTaHb HE BHCTaYyae
JOCTaTHOI ~ IMMOMHM  Ta  apryMeHTallli,
JOMYCKAlOThCA MPH I1IbOMY OKpeMi HEeiCTOTHI
HETOYHOCTI Ta HE3HAYHI TOMIJIKH.

3 0auan

OriHto€eThCsl POOOTa CTYJEHTA, KUl BIATBOPIOE
3HAaYHy YacTUHY HABYAIBHOTO  Marepiany,
BHCBITIIIOE HWOr0 OCHOBHHMH 3MICT, BHUSBIISE
CIIEMEHTApHI 3HAHHSA OKPEMHX  IIOJIOXKCHb,
3allUCy€ OCHOBHI (POPMYIIH, PIBHSIHHS, 3aKOHHU.
He 3paThuii 10 rmubokoro, BCeOIUHOTO aHAaI3y,
OOIPYHTYBaHHS Ta apryMeHTanii, HE
KOPDHUCTYETbCS ~ HEOOXIJTHOIO  JITEepaTypolo,
JIOTTYCKAa€ 1ICTOTHI HETOYHOCTI Ta MOMUJIKH.

2 0aan

OuiHto€eThesl poOOTa CTyJIeHTa, IKUM HE BOJIOAIE
HaBYaJIbHUM MaTepiajloM Yy J0CTaTHbOMY 00Cs31,
npore  (¢parMeHTapHo, 1moBepxoBo  (0e3
aprymeHTaunii Ta OOIPyHTYBaHHs) BHUKJIAJa€
OKpeMl MHUTAaHHA HaBYAJIbHOI JUCHMILUIIHU, HE
PO3KpUBAE 3MICT TEOPETUYHUX TMHUTaHb 1
NPaKTUYHHX 3aBJIaHb.

1 6an

OriHroeTbest pobOTa CTYACHTA, KU HE B 3MO3i
BUKJIACTU 3MICT OUIBIIOCTI NMHUTaHb TEMHU Ta
KypCy, BOJIOJli€ HaBYaJbHUM MaTepialoM Ha
piBHI pO3Mi3HaBaHHS SBWIL, JIOMYCKa€ I1CTOTHI
NOMWJIKHM, BIANOBIAa€ Ha 3alHUTaHHS, IO
MOTpeOYIOTh OJTHOCTIBHOI BIITTOBII.

0 6aaiB

OriHtoeTscst pob0Ta CTyEHTA, KU HE BOJIOJIE
HaBYAJIbHUM MarepiajiloM Ta HE B 3MO31 Horo
BUCBITJINTH, HE PO3yMi€ 3MICTY TEOPETHUYHUX
MUTAHb Ta MPAKTUYHHX 3aB/IaHb.

8.3. Kpumepii oyintoeanHs inougioyanbHux 3a80amb.

Ouinka

KpwuTepii oniHIOBaHHA HaBYaJbHUX
JAOCSATHEHb




5 0auaiB

OniHroeTbest podoTa CTYEHTA, KU y TTOBHOMY
00csi31  BOJIOAIE  HABYAIBHUM  MarTepiajom,
BIJIHO, CaMOCTI{HO Ta apryMEeHTOBaHO WHOTO
BHUKJIQ/Ia€, TJAUOOKO Ta BCEOIYHO pO3KPHUBAE
3MICT TEOPETHYHHUX 3alHUTaHb Ta MPAKTUYHUX
3aBJlaHb,  BUKOPUCTOBYIOUHM  TPH  I[bOMY
000B’S3KOBY Ta JOIATKOBY JIiTepaTypy, BUIBHO
MOCTYTOBYETBCS  HAyKOBOI  TEPMIiHOJIOTIENO,
pO3B’s3y€E 3agadi CTaHJapTHUM abo
OpUTIHAIBHUM CIOCOOOM, HaBOJUThH apryMEHTH
Ha MITBEP/DKEHHS BJIACHUX IYMOK, 3JiHCHIOE
aHaJli3 Ta pOOUTh BUCHOBKH.

4 0ayn

OmiHroeTbest pobOTa CTYNEHTA, SIKUH JOCTAaTHBO
MOBHO  BOJIOJI€ HaBYAILHUM  Marepiajom,
OOIpYHTOBaHO #Oro BHKJIAZa€, B OCHOBHOMY
PO3KpUBa€ 3MICT TEOPETUYHHUX 3allUTaHb Ta
MPAKTUYHUX 3aBJaHb, BHUKOPHUCTOBYIOUU IIPH
bOMY OOOB’SI3KOBY JIITEpaTypy, pO3B’s3y€
3aj1a4i CTaHAAPTHUM CIIOCOOOM, TIOCITYTOBYETHCS
HAyKOBOIO TEPMIHOJIOTIENO. Ane npu
BUCBITJICHHI JIeIKMX THTaHb HE BHCTAYae
JNOCTaTHbOI ~ TIMOMHU  Ta  apryMeHTalii,
JOMTYCKAIOTbCSA TPU IIbOMY OKpeMi HeEiCTOTHI
HETOYHOCTI Ta HE3HAYHI MOMIJIKH.

3 0aam

OmniHroeTbest pobOTa CTYACHTA, SIKHHA BiITBOPIOE
3HaYHy YacTUHY HABYAJIBHOTO Marepiany,
BHCBITIIIOE HOr0 OCHOBHHMH 3MICT, BHUSBIISE
€IIEMEHTapHI 3HAHHS OKPEMHX IOJOXEHb,
3anycye OCHOBHI (DOPMYNH, PIBHSIHHS, 3aKOHH.
He 3gatHuii 10 rmubokoro, BceOIYHOTO aHalizy,
OOTpyHTYBaHHS Ta apryMeHTariii, HE
KOPUCTYETbCA ~ HEOOXIJHOIW  JITeparyporo,
JIOTTYCKA€ 1ICTOTHI HETOYHOCTI1 Ta IIOMUJIKH.

2 daum

OriHtoeTsest poO0Ta CTyEHTa, KU HE BOJIOJIE
HaBYaJIbHUM MaTepiajioM y JOCTaTHbOMY 00cs31,
npore  (parmMeHTapHo,  MoBepxoBo  (6e3
aprymeHrauii Ta oOOIPYHTYBaHHs) BHKJIaJae
OKpeMi NHMTaHHS HaBUYAJIbHOI IUCHMIUIIHM, He
pPO3KpHUBAE 3MICT TEOPETHYHHX IHUTAHb 1
NPAaKTUYHUX 3aB/IaHb.

1 0an

OuiHroeTsecst poOOTa CTY/IEHTA, KU HE B 3MO31
BUKJIACTU 3MICT OIBIIOCTI NHUTaHb TEMU Ta
Kypcy, BOJIOJIl€ HaBUaJbHUM MaTepiajioM Ha
piBHI pO3Mi3HABAaHHS SBHII, JOMYCKA€ iCTOTHI
MOMUJIKH, BIJAIOBiga€ HAa 3alUTaHHA, IO
noTpeOyIOTh OJJTHOCTIBHOI BIATIOBIII.

0 0aaiB

O1iHIOETBCS pOOOTA CTY/ICHTA, IKMH HE BOJIOIIE
HaBYaJIbHUM MaTepiaJioM Ta HE B 3MO31 HOro
BUCBITJIUTH, HE PO3YMI€ 3MICTY TEOPETHUYHUX
MUTAHb Ta MPAKTUYHMX 3aB/IaHb.

8.4. Kpumepii oyinosants mMo0yivHOi KOHMPOIbHOI pobOmuU.

\ PiBHiI HaBYAJILHUX 10CATHEHb \ 10-6a;1bHa mIKaJIa \ Kpurepii OLIHIOBAHHS




HaBYaJbHUX JOCATHCHDb

Bigminnuii

MOXE€ apryMEHTOBaHO 0OpaTu
parfioHaTbHUI croci6
BUKOHAHHS 3aBJIaHHS i
OLIIHUTH pe3yJabTaTH BIACHOL
MPaKTUYHOT TiSIIBHOCTI;
9-10 BUKOHYE 3aBIaHHS, HE
nepeabdayeHi HaBYaJILHOIO
IIPOrpaMoIo; BIJILHO
BUKOPUCTOBYE  3HAHHS IS
pO3B’s3aHHs MOCTaBJICHUX
niepe/i HUM 3aBJIaHb

JocraTHii

3a 3pa3KkoM CaMOCTIHHO
BUKOHYE TPAKTHYHI 3aBIaHHS,
7-8 nepen-6aueHi mporpaMoro; Mae
CTIMKI HaBWUYKH BHKOHAHHS
3aBIaHHSI

3anoBiILHAI

Ma€e CIEMCHTapHi, HEeCTIHKI
HABWYKW BUKOHAHHS 3aBIaHb

He3anoBinbuuii

IJIaHy€ Ta BUKOHYE YAaCTUHY
1-5 3aBIaHHS 3a JIONIOMOTOIO BH-
KJamava

8.5. Kpumepii oyintosants nio uac niocymkKo8020 KOHmMpOJio.

HincymkoBuii 6aa

Ouinka 3a TpaAUIiIHOI0 HIKAJIOK0

eK3aMeH
50-46 BIIMIHO
45-36 no0pe
35-26 3aJI0BIILHO
25-1 HE3aI0BIJIBHO




9. IHCTPYMEHTHU, OBJIA/IHAHHSA TA ITIPOT'PAMHE 3ABE3IIEYEHHS,

BUKOPUCTAHHSA SAKUX IIEPE/IBAYA€ HABYAJIbHA JUCHUIIJITHA
Ha npaktnuHuYHUX TOTPIOHI KOHCIIEKT JEKIH 1 30IIUT 715l MPAaKTUYHUX POOIT.

10. PEKOMEHJIOBAHI JKEPEJIA ITH®OOPMAIIIL

10.1. Ocnosni dxcepena
1. Auapiitayk B.1. Jlinilina anre6pa: HaBu. nocioHuk / B.I. Anapiituyk, b.B. 3a6aBcbkuii. — JIbBiB:
JIHY imeni IBana ®@panka, 2008. — 226 c.
2. besymak 0O.0. HapuanbHmii TOCIOHMK 3  JiHIHHOT anreOpu  UIsl  CTYJCHTIB
MexaHikomaremaTuuHoro ¢axynsrery / O.0. besymak, O.I'. I'anromkin, €.A. Kouy6inceka. — K.:
BIIL «KuiBchkuii yHiBepcuTeT», 2019. — 224 c.
3. bonmapuyk HO.B. Jliniiina anreOpa Ta aHaNmITUYHA TeOMETpis: Hapdy. mocioHuk / FO.B.
bounapuyk, b.B. Omiithuk. — KuiB: KueBo-Morwmisacebka akanemis, 2010. — 176 c.
4. Bonmommua T.B. Jliniiina anre6pa: naBd. nociouuk / T.B. Bomommna. — Jlynpk: Bexa-/{pyk,
2020. - 308 c.
5. Bonommna T.B. BuOpani nutanss JiHIHHOT anreOpu Ta aHANITUYHOI TeoMeTpii : HaBd. 1mocio.
s ctyn. cnel. «lupopmatukay / T.B. Bonommuna. — Jlyupsk : Bon. Ham. yH-T im. Jleci Ykpainku,
2010.— 116 c.
6. Iwsimenko B.SI. AnamiTuuna reomeTpis Ta JiHIMHA anrebpa : HaBY.-meTod. mocid. / B.S.
Isimenko, B.M. Kpeminb. — Y. 2. KommiekcHi yucna i muoorowienu. — Jlynpk: PBB «Bexa»
Bonun. nan. yH-ty im. Jleci Ykpainku, 2010. — 95 c.
7. Kamyxnin JI.A. Jliniiiai npocropu / JLLA. KamyxHin, B.A. Bumencekuii, 11.O. 11ly6. — K.: Buma
mkoja, 1971. — 344 c.
8. Ianmacenko O.b. Jlekmii 3 miHiiiHOI anreOpu: eNeKTpOHHUIN HaB4aidbHHW mociOHuk / O.b.
ITanacenko. — Bignunia, 2015. — 273 c.
9. Pomanie O.M. JliniiiHa anreOpa: HaBd. nocioHuk / O.M. Pomanis. — JIsBiB: L.E.Unxukos, 2014.
-279c.
10. PynaBcbkuii FO.K. 36ipHuk 3amau 3 umiHiMHOI anreOpu Ta aHamituyHoi reomerpii / FO.K.
Pynascekuit, [1.I1. KocTtpo6iii, [I.B. Yxanceka ta in. — JI. : beckua bit, 2002. — 256 c.
11. Pynascbkuii FO.K. JliniiiHa anreOpa Ta aHaniTuyHa reomerpis: HaBy. miap. / FO.K. PynaBcekuid,
ILI1. Koctpo6iii, X.I1. JIynuk, /I.B. Yxanceka. — JIbBiB: beckun bit, 2002. — 262 c.
12. Yapin B.C. Jliniitna anreOpa / B.C. Yapin — K. : Texnika, 2004. — 416 c.
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11. IJOMOBHEHHSI TA 3MIHH, BHECEHI 1O POBOYOI TPOT'PAMM B 2021 / 2022
H.P.!

! JlonoBHeHHs Ta 3MiHK 110 po6OY0i MPOrpaMu J0JIAK0THLCA HAa OKPEMOMY apKYyIIl, 3aTBEP/UKYIOThCS Ha 3aciflanHi
Kadenpy 10 NOYaTKy HaBYaJILHOTO POKY



