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1. ONMC JUCLHUTIITHA

P03HOIli.]1 IroauH 3a HABYAJIbHUM

HaiiMeHyBaHHSI MOKA3HUKIB IJIAHOM
Jlenna ‘ 3aouna
o - Jlexyii:
Kinvxicmoe kpeoumis: 12 50 ‘ 72
Mooynig: 3 Ilpaxmuuni 3anamms:
3acanvra Kinekicme 200un: 360 90 ‘ 22
Pik susuenns oucyunninu 3a HaguantbHUM JlabopamopHi 3ansamms:

naavom: 1,2 - | --

Ceminapcoki 3auammsi:

Cemecmp: 1,2,3

Tuoicnese nasanmaoicents (200.): 5 Koncynomayii:

- ayauTopHe: 3 4 \ --

- caMocTiitHa pobora: 2 InousioyanvHi 3ansamma:

Dopma niocymKo8020 KOHMpONIo: exsamen-1,2, - -

3anix - 3.

Moea nasuanna: ykpaincoka Cavocmiiina poboma:

216 | 324

2. META JUCHUIIJIITHA

IIpeaMeToM BUBYEHHS HaBUAIBHOI AUCHUILTIHU «JIiHIIHOT anreOpu 1 aHATITHYHA TEOMETPii»
€: TiOBUIICHHS Npo¢eciiHOro piBHSA B CEHCI OCBITHBOI MIATOTOBKM MaiOyTHIX (QaxiBIiB 3
MaTeMaTHKHU Ta BUKJIAJadiB MaTEMaTHKH TOIIO; PO3BUHEHHS 3HAHb 3/100yBayiB 11010 KOHKPETHUX
pe3yibTaTiB KJIIACHYHUX KypPCIB 3 aHAJTITUYHOI Fe€OMeTpii Ta JiHIIHOT anreOpH, SKi MalOTh MIMPOKUN
Jlana3oH 3aCTOCYBAaHHS MPH PO3B’SI3yBaHHI METPUYHMX 3aJad 3 FeOMeTpii, 30KkpeMa Ha MpsiMmi B
IUTOIIMHI Ta IPsMI 1 IUIOLMHM Y IPOCTOPI; 3a0e3MeyeH s 3100yBadiB TEOPETUUHUMHU 3HAHHAMHU Ta
030pO€HHS NPAKTUUYHUMHU HAaBHUUKAMM, HEOOXITHUX JJig OUIbII CBIIOMOro BHOOpY cHoOcoOiB
PO3B’A3yBaHHS METPUYHHX 33J]ay 3 TAKUX BAXJIMBUX PO3ALIIB aHATITUYHOI T€OMETPIT SIK: eJIeMEHTH
BEKTOPHOI airedpu, Teopis NpSAMUX Ha IUIOLUIMHI, TEOpis MNPSAMUX 1 IUIOMMH Yy MPOCTOPI;
PO3BHHEHHS y 37100yBadiB MPOCTOPOBOIO MHUCIEHHS Y B3a€MO3B’SI3KY 3 BEKTOPHO-KOOPJUHATHUM
METOJIOM Ta MeETOoJlaMHu JiHIIHOI anredpu, a TaKoXX TBOPYOrO MIJIXOAY 1O PO3B’SI3yBaHHS 3
reomMeTpii B KOOpAMHATaX; O30pPO€HHS NMEBHUMH MaTeMaTHYHMMU METOJaMH, HEOOXIHUX MpU
MOIIYKY ONTHMAaJIbHUX PILIIEHb 1 YMCENBbHOI peaiizalii IuX pillleHb; (popMyBaHHS NpodeciiiHo-
KOMIIETEHTHOT'O BHKJIaJjaya MaTeMaTUKH, CIIPOMOXKHOIO TMpaIloBaTH y rany3eBo-pisHux BH3,
30KpeMa TeXHIUYHUX.

MixkaucuuniiHapHi 3B’ I3KH

Hanuii kypc € pyHIaMEHTAIBHIM KypCOM JJIsl MATEMaTUYHUX CTEIiaTbHOCTEH 1 0a30BUM IS
BUBYCHHS TaKWX JUCHMIUIIH K ,Asredpa i Teopis umcen’, ,JludepeHuianbHi piBHIHHA,
,2MarematnuHe MozentoBaHHs, ,,JludepeHniiaabHa reoMeTpis Ta TOMoIoris ™.

Mera Buknaganas gucuuruiing “JliniiHa anreOpa 1 aHANITUYHA TEOMETPis’. — MOCIiOBHE
BUKJIQJICHHS OCHOBHUX METOJIB 1 pe3y/lbTaTiB JIIHIMHOI anredpu Ta aHaJIITHYHOI reoMeTpii, sKi
CKJIaJaloTh OCHOBY ()yHJaMEHTaJbHOI OCBITM MaWOYTHHOI'O BYMTENsS MaTeMaTHUKU. BuBueHHs
nucHuIIiiag «JIiHiliHa anrebpa» cnpuse GOpMyBaHHIO Y CTYJEHTIB IIMPOKOTO MOTJIsAY HAa OCHOBHI
METO/M JiHIMHOT anredpu, Ha 3aCTOCYBAHHS IIUX METO/IB 10 JJOCIIJKEHHS, PO3BUBAE MAaTEMAaTHUHY
KYJIbTYpY 1 MUCIICHHS CTYICHTIB, HABHUYKH JIOBEICHHS TBEPIKEHb.

3aBAaHHA AUMCHMILIIHM — (OPMYBaHHS Cy4yaCHHMX TEOPETHMYHHMX 3HaHb B 00JacTi JiHIHHOI
anreOpy Ta aHATITUYHOI TeoMeTpii 1 MPaKTUYHUX HABHYOK 3aCTOCYBaHHS anreOpaidHuX Ta
Te€OMETPHUYHUX METOJIIB PO3B’sI3yBaHHS MAaTEMAaTUYHMX 33a7ad. Y pe3ybTaTi BUBUEHHS HaBYAIbHOT
JTUCLUIUTIHU CTYI€HT TOBUHEH




3Hamu:
- KOMIUIEKCHE YHCIIO;
- MHOTOUJIEH, KOPiHb Ta KPAaTHICTh KOPEHSI MHOTOYJICHA;
- MaTpUIIs, BU3SHAYHHK;
- CUCTeMa JIIHIHHUX alreOpaiyHuX piBHSHB;
- JIIHIHHUH Ta eBKJIIJOBUI TIPOCTIP;
- 6aswuc mpocTopy;
ymimu:
- BUKOHYBAaTH anredpaiuHi oneparii 3 KOMITIEKCHUMHU YHCIaMU;
- BUKOHYBATH J[IJICHHSI MHOTOWICHIB Ta 3HAXOUTH HAWOUIBIII CIUTBHI TUTHHUKY;
- BUKOHYBATH OTIepaIlii HaJ MaTPUIIMH; OOYUCITIOBATH BU3HAYHUKH OYy/b-SIKOTO MOPSAKY;
- 3HAXOJUTH OOCPHEHY MATPHIIIO Ta PAHT MaTPHIIi;
- 3HaXOJMUTHU PO3B’S3KH CHCTEMH JIIHIHHUX PIBHSHb MaTPUYHUM METOJIOM, MeTogoM Kpamepa
ta MmetozioM ["aycca;
- OymyBaTu 0a3uc JIHIKHOTO Ta €BKJIIIOBOTO IIPOCTOPY;
- IPOBOJUTH OPTOTOHAI3AIIII0 CUCTEMHU BEKTOPIB;
- JOCBi/: HAOYTH JOCBiJ CaMOCTIHHOTO MOIIYKY HEOOXiTHUX iH(pOpMaliiHUX MaTepialiB y
mepexi [HTepHer.
VY pe3ynbTari BUBYCHHS AUCIUILTIHU CTYJICHT OY/Ie 31aTHHIA:
- BUKOHYBATH JIiHIIHI oreparii 3 BEKTOpamH;
- 3aCTOCOBYBATH CKaISIPHHI, BEKTOPHHI Ta MilllaHHW JOOYTKY IPHU PO3B’sI3yBaHHI 3a/1a4;
- 3HAXOJUTH KOOPIMHATH TOYOK Y PI3HUX CUCTEMax KOOPIHMHAT;
- BUKOPHUCTOBYBATH PIBHSHHS T'€OMETPUYHUX OOpa3iB MEPLIOrO Ta JAPYroro MOPSIKY MpH
JOCTIPKEHHI TEOMETPUYHUX 00’ €KTIB Ha TUIOIINHI;
- KOPHUCTYBATHCs PIBHSHHSMH T'€OMETPHYHUX OOpa3iB MEPIIOro Ta IPYroro MOPSAKY IpH
JOCITIKEHHI TEOMETPUYHHUX 00’ €KTIB Ta Y MPOCTOPI;
- 3aCTOCOBYBAaTH '€OMETPHYHI IEPETBOPCHHS 10 PO3B’sI3yBaHHS 33134

3. OUIKYBAHI PE3YJIbTATU HABUYUAHHSI
JInsa 0006’°a3K068ux HABUATBHUX OUCUUNIIIH
BuBuenHs HaBuanpHOI AWCHUIUTIHU mependadac (GopMyBaHHS Ta PO3BUTOK Y
CTYJIEHTIB KOMIIETEHTHOCTEH Ta MpOTrpaMHUX pe3yJabTaTiB HABYAHHS BIJIMOBIAHO 10
OCBITHBO-TIpO(eciitHOT (OCBITHRO-HAayKOBO1) nporpamu «JIiHiiiHa anreopa.
Indopmanisi mpo KOMIETEHTHOCTI Ta BIAMOBIAHI iM porpamMHi
pe3yJabTATH HABYAHHA 32 JMCIHUILIIHOK)

Iugp Mndp
Kkomiere 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 IIPUKIIaJHOI MATEMATUKH Ta METOAMKH il
po3yminHs mipodeciiinoi HABYAHHS.
ISTIBHOCTI
3K 2 3/1aTHICTh 3aCTOCOBYBAaTH ITPH 15 JleMOHCTpy€ 31aTHICTh 10 pO3B’AI3yBaHHS
3HAHHA B IIPAKTUYHUX npodeciifHux 3a7a4d B 06J1aCTi MAaTEMaTHKH
CHUTYaIIIsX
3K 3 3natHicTh 10 abctpaktHoro | ITPH 1. JIeMOHCTpY€E 3HaHHS 3 TEOPETUYHOI Ta
MUCJICHHS, aHAITI3Y Ta MPUKIIAJHOT MATEMATUKHN T4 METOAUKH 11
CHHTE3Y HaBYaHHS.
Crneniaiabni komnerentHocti (CK)
CK 1. 3naTHICTh (POpMYBATH B ITPH 15 JIeMOHCTpY€E 3/1aTHICTh IO PO3B’I3yBaHHSA
YYHIB TIPEAMETHI npodeciiHuX 3a1a4 B 007aCTi MaTEMaTHKH
KOMIIETEHTHOCTI.




CK 6.

31aTHICTH

BUKOPHUCTOBYBATH CHCTEMHI
3HAHHS 3  MaTEMAaTHKH,
IeJaroriky, METOJIMKH
HaBYaHHS MaTEMAaTHKH,

PO3BUTKY.

ITPH 15 JleMOHCTpY€ 31aTHICTh 10 pO3B’I3yBaHHS
npodeciiHrX 3a7a4 B 001aCTi MATEMAaTHKH

CK 7. 3n1aTHICT epextuBno | [TPH 1. JleMOHCTpy€e 3HaHHS 3 TEOPETUYHOI Ta
3aCTOCYBaTH IPYHTOBHI TIPUKIIAIHOT MATEMATHKHU Ta METOJIUKH i1
3HAHHS 3MICTY MIKITHHOL HaBYaHHS.

MaTEeMaTHKU

CK 8. 3naTHICT anamizyBaru | [IPH 1. JleMOHCTpy€e 3HaHHS 3 TEOPETUYHOI Ta
MaTEMATUYHY 3aja4y, TIPUKJIIAIHOT MATEMATHKHU Ta METOJIUKH il
po3TIsiIaTH pi3Hi criocodu ii HaBYaHHS.
pO3B’sI3yBaHHS.

CK9 3nataicte  ¢gopmyBaru B | [IPH 15 JIeMOHCTpY€E 3/1aTHICTH IO PO3B’I3yBaHHSA
yYHIB  TEpEeKOHaHHS B npodeciiiHux 3a1a4 B 001aCTi MAaTeMaTHKH
HEOOXiTHOCTI
OOTpYHTYBaHHS rinores,

PO3yMiHHSI MaTEeMAaTHUYHOTO
JIOBEJICHHSI.
MaTtpuus BiANOBIAHOCTI KOMIIETEHTHOCTEH pe3yJbTaTaM HABYAHHA 32
JTUCIHHUILIIHOIO
Hugp PesyjbTaTH HAaBYaHHSA
KOMIIeTe . o ABTOHOMHICTH Ta
. 3HaHHsA YMminus Komynikauis . . .
HTHOCTI BilNOBiTaAbHICTH
3K 1. MPH 1
3K 2 IIPH 15
3K 3. IPH 1
CK 1. IIPH 15
CK 6. IIPH 15
CK 7. IMPH 1
CK 8. MNPH 1
CK 9. IIPH 15




III. TemaTnyHMii NJIAH TUCIUILJIIHYA

KinekicTh rognn
(1eHHa (popMa HABYAHHA)

KinbkicTh rogun

(3aouHa popma HAaBUYAHHSA)

= 2o E| Ble = 2o E| Bl|s
N Hassu Moay.iB / Tem £ = |8 E 5| E 3% o 2| = |8 & 5| & 35 s
3/m = S| &5 &8 215 o & S &85 & 215 0o
=| S|E5 2| |38 E| 8|5 g 2128
S =158 3| 2l24 X/ 5|8 8| 22 94
Q < < [} < <
< SE 8|29 |~ SEE AR AN
I cemecmp
Temal. KommiekcHi ynciaa. MHOro4JeHu
1.1 |KommiekcHi uncia. Onepariii Haja 14l 2 4 3 1l 2 12
KOMIIJIEKCHUMU YHCIaMU.
1.2 |IloHATTS MHOTOYIEHA N-TO
CTEIeHd 3 NJIHCHAMHA 14 | 2 4 8 | 14 2 12
koedirieHTaMu
1.3. |IloHATTSA MHOTOYJIEHA N-TO
CTENEHS 3 KOMIIIEKCHUMH 14 | 2 2 10 | 14 14
KoeilieHTaMH.
Pazom:| 42 | 6 | 10 26 | 42 | 2 2 38
Tema I1. MaTpuui Ta BUBHAYHUKH.
2.1 |lonmarrs  marpuni.  OCHOBHI
omepamii Hajx MaTpuisaMu Ta ix| 14 | 2 4 8 14 | 2 12
BJIACTUBOCTI
2.2. |IlonsaTTsa Bu3HayHuKa. MiHOp
eJeMeHTa BU3Ha4YHHKa. Teopema 141 2 |4 8 | 14 14
Jlamaca
2.3. (. BJ‘IaCTI/I.l.%OCTl BU3HAYHUKIB. 1l 2 4 3 | 14 ) 12
AnrebpaiuHe TONOBHEHHS
Pazom:| 42 | 6 | 12 24 | 42 | 2 2 38
Tema I11. Cuctemu JIiHIHHUX PiBHSAHB
3.1 .1._[0H$ITTF$I 1O JIHIHHI CHCTEMA Ta | 0 | 5 > 10114 | 2 12
iX CyMICHICTb
3.2 MGTE)HH 3HAXOKCHHS PO3B’SI3KIB 20 | 2 6 10 | 20 ’ 13
JIHIMHUX CHCTEM.
Pazom:| 34 | 6 8 20 | 34 | 2 2 30
Kouncyabrania| 2 2 2 2 2
Pa3om 3a I cemectp| 120 | 18 | 30 2 170 [120] 6 | 6 108
Ex3amen
II cemecTp
Tema 1V. Jliniiini oneparopu
4.1 |JliHiiH1 ONEPAaTopW, IX MATPHIL | 15 | o | 4 6 | 121 2 10
Anre6pa JTiHIHUX OmepaTopiB.
4.2 Q6pfl3, sSapo paHr 1 gedeKT nlalo 3 | 12 12
JIHIKHOTO oneparopa.
4.3 |BnacHi i'%H‘a:IeHHSI Ta  BJIACHI 012 4 6 | 12 10
BEKTOPH JIIHIHHOTO Omneparopa
Pazom:| 36 | 6 | 10 20 | 36 | 2 34
Tema V. BininiitHi Ta KBagpaTn4Hi Gopmu
5.1 |bimniitHl hopmu. 10 2 6 | 10 10
5.2 |Metoau 3BE/ICHHA KBa/IPAaTHIHAX 1l 4 6 | 12| 2 5 3
($hopM 10 KAHOHIYHOTO BUTY.
5.3 |3akon imepmii Ta kiacudikamis| 12 | 2 2 8 | 12 12




KBaJpaTHYHUX (HOpM.

Pa3zom:

34

6

8

20

34

30

Tema VI. BekTopH

a aare0pa.

6.1

[Ipeamer 1 MeTo 1 aHATITUIHOL
reometpii. Bekropu. JliniitHi
orepariii HaJl BEKTOpamH,
BJIACTHBOCTI.

16

12

16

14

6.2

JliniiiHa 3aeXKHICTh Ta
HE3aJIeXKHICTh BeKTOPiB. [IoHATTS
Oazucy, koopauHat Bektopa. Jlii
HaJl BEKTOpaMH B KOOPAWHATHIN

dbopmi.

16

10

16

16

6.3

CkanspHuit 100yTOK BEKTOPIB.
Horo BractuBocCTi Ta
3aCTOCyBaHHs. BexropHuit
no6yrok. Moro BiacTuocTi Ta
3acTocyBaHHA. Mimanuii JOOYTOK.
Horo BractuBocTi Ta
3aCTOCYBaHHSI.

16

10

16

14

Paszom:

48

6

10

32

48

44

KouncyabTanis

[\9]

Pa3om 3a Il cemectp

120

18

28

[\9]

72

120

108

Ex3amen

III cemecTp

Tema VII. PiBHsIHHSI IPSIMOI TA IVIOIIMHHU Y NPOCTOPI.

7.1

[Tnomnuua. Pi3ui cnocoou
3a/laHHs. 3arajibHe PIBHSHHS
ILUTOIIMHH 1 HOT'0 JOCIIIKEHHS.
JIB1 IUIONIMHM B IPOCTOPI.

12

12

10

7.2

[Tpsima B mpocropi. Pi3Hi cioco6u
3agaHHs. J[B1 MpsiMi B TPOCTOPI.
Kyt mixx npsitmumu. Bincrans mix
MHUMOODKHUMH MPSIMUMHU.
PiBHSIHHS criibHOTO
NEepIEHIUKYIISApa 0 IPSIMUX.

14

14

12

7.3

[IpsiMa 1 TIOIIIMHA B IPOCTOPI.
KoopanHaTHO-BEKTOpHUI METO] B
JIESTKUX TIPOCTOPOBHX 3ajadax.

14

2

6

6

14

2

12

Pa3zom:

40

6

14

20

40

2

4

34

Tema VIII. Jlinii npyroro nopsiaky: eJinc, rimep6oJia, mapadoJia.
300paKeHHsl.

Kanoniun

i piBHSIHHS1, BJIAaCTUBOCTI,

8.1

JIiHii npyroro MOpSJIKY: €dIiIc,
rimepbona, mapabona. Kanoniuni
PIBHSIHHS, BIJIACTHBOCTI,
300paKeHHS.

16

10

16

14

8.2

@okanbHI Ta  JUPEKTOpiasibHI
BJIACTUBOCTI JHIT JIpyroro
nopsiaky. [lonmsipHi KoopAMHATH.
PiBHSIHHS JiHINA APYroro mopsiiky
B NOJISIPHUX KOOPJIMHATAX.

16

10

16

14

8.3

[Tapabonoimn. Iuningpuani Ta
KOHIuHI  moBepxHi.  [loBepxHi
obepranns. [IpsMoumiHiliHI TBipHI

16

12

16

14




MOBEPXOHb PYroro NopsIKy.

3aranpHe pIBHSHHS JIIHIA IPYroro
nopsaky. IlepernH 3  mpsimoro.
Hotnuna 1 HopMmanb. lLleHTp.
Cropspkeni HampsiMku 1 crpspkeni| 16 | 2 | 4 10 | 16 16
niametpu. ['0JI0BHI, aCHMOTOTHYHI
HaIPSMKHU. XapakTepucTUYHe
PIBHSIHHSI.

CrporieHHss  piBHSHHA  JIiHIH
Jpyroro HOPSAKY npu
OPTOTrOHAJILHUX IEPETBOPEHHAX: | 16 4 12 | 16 16
napaneibHOMy IIE€PEHECeHHI Ta
TIOBOPOTI.

Paszom:| 80 | 8 | 18 54 | 80 74

[\
=

Ycboro 3a 111 cemecTp | 120 | 14 | 32 74 (120 4 | 8 108

YCbOI'O|360| 50 | 90 4 1216|360 | 14 | 22 324

5. MIPOT'PAMA HABYAJIBHOI JUCHUILIITHUA
5.1. 3micm nasuanvnoi OucuunIiny 3a Mmemamu
Tema 1. KomnnexcHi yncia. MHOro4ieHu.

OcHOBHI 00’€KTH, SIKIi BHUBYAIOTHCSA B anreOpi. AKCIOMATUYHE O3HAYCHHS KOMILICKCHHX
yucen. Onepanii HaJ KOMIUIEKCHUMHU yuciamMu. Pi3HiI ¢popMu 300pa)KeHHs KOMILJICKCHUX YHCEll.
Creninp komIuiekcHoro uncia. ®opmyna Myaspa. Kopiab n-ro crenens 3 KOMIUIEKCHOTO YHCIA.

[ToHATTS MHOTrOYIEHA N-TO CTENEHs 3 KOMIUIEKCHUMHU KoedilieHTamu. OCHOBHI oneparii Hajl
MHOT'OYWICHAMHU Ta iX BJIACTUBOCTI . JliNbHUKM MHOrouwicHiB. HaiOiIbmInMK CIUIBHHHA JITBHHK.
Anroputm EBkiina Ta cxema ['opHepa. KopeHi MHOTOUJIEHIB.

OcHoBHa Teopema anreOpu. @opmynu B’era. MHuorowienu 3 nilicHUMH KoedillieHTamH.
B3aemHo mpocti MHorowienu. Anroput™m EBkiina. Kopeni muorouneHnis. Teopema besy. Meron
l'opuepa. OcHoBHa ~ Teopema anreopu. dopmynu BierTi. PamionanpHi npobu. Kopeni
MHorowieHiB. KBagparue piBHsaHHS. @opmynu  Kapaano. PaiioHanbHi  KOpeHI HIIOYHMCENbHUX
MHOTOYJICHIB.

Tema2. Matpuui Ta BUBHAYHUKH.

Matpuns. Bekrop. KBagpaTHa, TpaHcTiOHOBaHa, CUMETPUYHA 1 KOCOCIMMETPIYHAsI, TPUKYTHA
Matpul. /lonaBaHHs Ta MHOKEHHS MaTPULb.

[lepecraHOBKM Ta MiJICTAHOBKM. BU3HAaYHMKM n-To MOpsiAKy. BracTuBOCTI BHU3HAYHMKIB.
MiHopu Ta ix anreOpaiuni nomoBHeHHs. Teopema Jlannaca. Po3knanaHHs BU3HAUHUKIB MO PAAKY
(croBmito). BU3HauHMKM KOCOCIMMETPIUYHOM MaTpulll, MAaTpHIll 3 HYJIbOBUM KYyTOBHUM MIHOPOM,
TPUKYTHOI MaTpHIli i BU3HAUHUK Banaepmonaa.

Panr 1 kopanr marpumi. Teopema npo panr, crmocodbu Bu3zHa4yeHHs paHry. [Ipuennana i
3BopoTHa MaTpulli. Ciocobu 004YrCIeHHS 3BOPOTHOT MATPHUILI.

Tema 3. CucreMu JIiHITHUX PiBHAHb

[ToHATTS cucTemMH JiHIMHUX PIBHAHB Ta 11 po3B’a3Ky. HeTpuBiaibHa CyMiCHICTH OJJHOPITHOT
CHUCTEMHU. YMOBA CyMICHOCTI 3arajibHO1 JIiHIHHOI cucTeMru OCHOBHI O3HAYCHHS.

Po3B’s13yBanHs cucteM 3a popmynamu Kpamepa, 3a 1onomororo o0epHeHOi MaTpHili,
MetoaoMm ["ayca. (MeToa MoCIiJOBHOTO BUKITFOUEHHS HEB1JJOMHMX )

BrnactuBocTi CyKyImHOCTI po3B’sI3KiB O/IHOpiAHOT cucTteMu. DyHIaMEHTaIbHA CUCTEMA
PO3B’S3KiB. 3arabHUN PO3B’I30K HEOTHOPITHOT CUCTEMU

Tema 4. Jliniiini npocropu

O3HayeHHs JiHIAHOrO MpocTopy. BrmacTuBOCTI JOBUIBHUX JIHIMHUX HpocTopiB. basuc Ta
PO3MIpHICTh JIiHIAHOTO mpocTopy. JIiHINHA 3aleXHICTh €JIEeMEHTIB JIHIMHOTO MPOCTOpY.
[3omopdizm miHiHUX TTpocTOpiB. [TOHATTS MiAIPOCTOPY Ta JIHIHHOT 000IOHKH.

Cyma it mepetun mianpoctopis. [Ipsme Ta oOepHeHe nepeTBopeHHs 0a3uciB.




EBkuiniB mpoctip. [Iporec oproronaiizaiiii cucTeMu BEKTOpIB.
Tema 5. Jliniiini oneparopu

3akoH iHepii Ta kimacuikamis kBagpaTHuHuX ¢opm. JliHilHI onepaTopH (IEpeTBOPEHHS).
3BopoTHe mepeTBopeHHs. Snpo 1 o0pa3 mepeTBopeHHs. I[HBapiaHTHI mignmpocTtopu. BiacHi
3HA4YECHHSI Ta BEKTOPH. XapakTepucTHuHuil mHorowieH. Ilomioni matpuni. Iloennane mpocTip.
CamoconpskeHHUX (€pMITOBHX) ONepaTOpH.

Tema 6. Bininiitni Ta kBagpaTn4Hi GpopmMu

biminiitni  dopmu. Ksagparuuni ¢opmu. JIiHIHHI TEpeTBOPEHHS KBaapaTHYHHX (GopM.
Kanoniunmii Burmmsin kBagpatudnoi ¢opmu. [IpuBenenns kBaapatuyHoi GopMU 10 KaHOHIYHOTO
BuAy. Panr i HOpmanbHMIA BUIIIA] KBaapaTuyHoi (opmu. 3akoH iHepuii. [To3utuBHO mneBHI
kBagpatuyuHi popmu. YMmoBu Cunbbectpa. Po3nagaroTbes kBagpaTudHi GOpMH.

Metoau 3BeIeHHS KBaJpaTHIHUX (DOPM /10 KAHOHIYHOTO BUTY.

Tema 7. BekTopHa anareopa.

[Ipenmer i meron ananmiTHuHOi reomertpii. Bextopu. JliHiiiHi onepartii Ha BEKTOpaMH,
BJIACTUBOCTI.

JliniiiHa 3aJIEXKHICTh Ta HE3AIEKHICTh BeKTOpiB. [loHATTS 6asucy, koopauHat BekTopa. Jlii
HaJl BEKTOpaMU B KOOPJIMHATHIN GopMi.

3aranpHa adinHa cucrema koopauHat. [lonin Bimpi3ka y JaHOMY BiIHOIIEHHI. 3B’ A30K MiXk
KOOp/AMHATaMU TOYKH B PI3HUX CHCTEMaX.

CxanspHuii 106yTok BexTopis. Foro BractuBocti Ta 3actocyBanHs. BextopHuii 106yTOK.
Horo BractuBoCTi Ta 3acTocyBanHs. Minmanuii 1o6yTok. Foro B1acTMBOCTI Ta 3aCTOCYBaHHS.

Tema 8. Pipusinus Jinii. Anredpaiuna JiHis i ii nopsigok. Pi3Hi cnocodu 3aganHs npsaMoi HAa
IUIOIMHI..

PiBHsHHS niHii. AnreOpaivyna JiHig 1 11 mopsaoK. 3aragbHe piBHSHHS MpsAMoi. Bigcrans Bin
TOYKHU A0 NpsAMoi. 'eoMeTpuyHMil 3MICT 3HaKy BUpasy ax + by + c.

JIBi npsimi Ha TutomuHi. Kyt Mix npsmMuMu. YMOBH MapaieibHOCTI, TIEPIEHIUKYIIPHOCTI
npsmux. I[Tygok npsimux. 3acTocyBaHHS B 3a/1a4ax.

Tema 9. PiBHsiHHSI IPAMO] Ta NJIOLIUHY Y MIPOCTOPI.

[Tnommna. Pi3Hi cocoOu 3amaHHs. 3araabHe pIBHSHHS IUIOMIMHU 1 HOro AociimkeHHs. J[Bi
TJIOIIUHU B IPOCTOPI.

IIpsima B mpocrtopi. Pi3Hi cnocoOu 3amanHs. [[Bi mpsimi B mpoctopi. KyT Mixk npsmMumu.
Bincranp Mixk MUMOODXKHUMU NIPSIMUMHU. PIBHSIHHS CNIUJIBHOTO MEPIEHAUKYIISPA A0 MPSIMUX.

IIpsima 1 miommHa B mpoctopi. KoopanHaTHO-BEKTOpHUH METOM B JIESKHUX MPOCTOPOBUX
3ajaqax.

Tema 10. Jlinii npyroro nopsiAKy: eJiIc, rinep6o.,a, napadosa. KanoniuHi piBHsAHHS,

BJIACTHBOCTI, 300pasKeHHS.

JIinii gpyroro mopsaky: eminc, rinepOoina, mapabona. KaHoHIYHI pIBHSHHS, BIACTHUBOCTI,
300pakeHHsI.

@doxkanbHI Ta AUPEKTOpiaibHI BIACTUBOCTI JiHIM Jpyroro mopsaky. IloispHi KoopauHATH.
PiBHSHHS NiHINA APYroro NOpsAKYy B MOJSIPHUX KOOPAMHATAX

EBkuiniB mpoctip. I[Iporiec oproronanizarii cucTeMH BEKTOPIB.

[TapaGonoigu. Lmninapuuni Ta KoHiuHI noBepxHI. [loBepxHi oOepranHs. IlpsimomiHiitHI
TBipHI TOBEPXOHb JPYroro MopsaKy.

3aranbHe pIBHSHHS JiHIM Apyroro mnopsaky. Ilepetun 3 mpsimoro. JloTMuHa 1 HOpMallb.
Lentp. CrnpspkeHi HanpsMKM 1 CHOpsDKeHI JiameTpu. ['OOBHI, aCHMOTOTHYHI HAIMPSIMKH.
XapakTepuCTUIHE PiBHSIHHS.

CroporieHHst piBHSHHS JIiHIM JApyroro MOPSIKY IPH OPTOTOHAIBHUX MEPETBOPEHHSX:
napajelbHOMY TIEPEHECEHH1 Ta TTOBOPOTI.

5.2. Temamuka npaKkmuyHux 3aHame.

Ne 3/m Temu npakmuunux pooim Kinvkicmp 200un
OeHHa | 3a0uHa
I cemecTp 30 6

1 Kommekcni uncia. Onepartii HaJi KOMIZIEKCHUMH YHCTIaMHU.

2
2-3 Po3B’s13aHHS MHOTOYJIEHA N-TO CTETEHS 3 NIHCHUMU KOeQiIli€HTaMH. 4 2




Anroputm EBkitina Ta cxema ['oprepa.

4-5 Po3B’s13aHHs MHOTOWIEHA N-TO CTENEHA 3 KOMILUIEKCHUMU 4
KoedillieHTaMH.

6-7 [Tonstrs Matpuii. OCHOBHI omnepariii HaJl MaTPULIIMU Ta iX BIACTHBOCTI 4

) [TonsarTs Bu3HauHuKa. MiHop enemMeHTa Bu3HauHuKa. Teopema Jlamnaca 2

9 . BmactuBocTi Bu3HauHUKIB. AnreOpaiuHe TONOBHEHHS 2

10-11 | Po3p’sizyBanHss cucrteM 3a ¢opmyramu Kpamepa, 3a 10mOMOToro 2
00EpHEHO1 MaTPHIII.

12-13 | Po3p’sizyBanHs cucteM 3a dopmynamu Kpamepa, 3a 1g0momororo 4
obOepHEeHO1 MaTpuIli, MeTooM ["ayca. (METO/ MOCITiIOBHOTO BUKIIFOUCHHS
HEB1JIOMHUX )

14-15 | BrnactuBocrti CYKYITHOCTI PO3B’S3KiB OJTHOP1THOT CUCTEMH. 4
dyHIaMeHTallbHa  CHCTEMa  PO3B’S3KIB.  3arajJlbHU  pPO3B’S30K
HEOJJHOPIIHOT CUCTEMHU

II cemecTp 28

1 JliniiiHi onepaTopw, ix MaTpuii. Anredpa JIiHIHHUX ONepaTopiB. 2

2 O6pas3, sapo panr 1 qedekT JiHiiHOTro onepaTopa. 2

3-4 BrnacHi 3HaueHHs Ta BiIacHI BEKTOPH JIIHIMHOTO oneparopa 4

5 Bininiitai gopmu. 2

6-7 MeTtou 3BeIeHHS KBapaTUYHUX (JOPM 0 KAHOHIYHOTO BUTY. 4

8 3akoH iHepIii Ta Kiracu@ikaiis KBagpaTHIHUX QOPM. 2

9 Bexktopn Ta apudmernuni omepamii Hag HuUMH. ['eomeTpuyHi Ta 2
anreOpaivni

10 3HaXO/KEHHSI KOOpAWMHAT BEKTOpa y 3aJaHoMy Oa3uci. 3HaXO0KeHHs 2
JNeKapTOBUX  KoopauHar  Bekrtopa. Omepamii 3 J€KapTOBUMHU
KOOpAMHATaMH TOYOK.

11-12 | 3HaxoJKEHHs MpoeLid BEKTOPIB Ha MPSAMY Ha IJIOLIMHI. 3HAXOMKEHHS 4
Ipoeliif BEKTOPIB Ha IUIOIIMHY y MPOCTOpi. 3HAXOIKEHHS CKaJISPHOTO
noOyTka.  3acTocyBaHHS ~ CKaJgpHOro  JoOyTka 10  IEpeBIpKU
OPTOrOHAJILHOCTI BEKTOPiB. 3aCTOCYBAaHHS CKaJSIPHOIO JOOYyTKa ISt
3HAXOJPKEHHS KyTa MK BEKTOPAMHU.

13 OOuncieHHs: BEKTOPHOro M0O0YTKY. 3acTOCyBaHHSI BEKTOPHOTO JOOYTKY 2
70 TEpeBIpKH KoJiHeapHOCTI BekTopiB. OOYHMCIeHHS IOl 3a
JIOTIOMOT'0}0 BEKTOPHOTO JIOOYTKY.

14 OOuncneHHs Mimanoro A00yTky. OOuucieHHs 00’eMy 3a JOMOMOTOIO 2
MimaHoro na00ytky. IlonBiiiHuii BekTopHuii 100yTOK. KOHTpONbHA
pobora.

I1I cemecTp 32

1 Pi3H1 piBHSAHHS NpsMOi. 3HAXOKEHHS KyTa MK MPSIMUMU. 3aCTOCYBAHHS 2
YMOBH NEPHEHIUKYISIPHOCTI.

2. 3HaXO/KEHHS B3a€EMHOrO  pO3TallyBaHHS MPSIMUX Ha  IUIOIIMHI. 2
3HaxXO0/DKEHHSI B3a€MHOIO PO3TAIlyBaHHS TOYOK BITHOCHO MNPSAMHUX Ha
mromuHi. [TepeBipka mapanenbHOCTI IBOX MPSIMUX.

3. 3HAaXO/DKEHHS pI3HUX PIBHAHb IUIOMMHUA. OOYMCICHHS KyTa MIX 2
TUTOIMHAMH. YMOBa TEPIEHAUKYISIPHOCTI. 3HAXOKCHHS B3a€EMHOTO
pO3TallyBaHHS  IUIOIIMH. YMOBAa  MapajenbHOCTI.  3HAXO/KEHHS
B3a€EMHOT'0 PO3TAlTyBaHHS TOUYOK BITHOCHO TUIOIIMHHU.

4. OOuwncrieHHsT BIACTAaHI MDK JIBOMa MapajelbHUMHU  IJIOIIMHAMH. 2

3HAaXO/DKEHHS DIBHAHHSA OICEKTOPHUX IUIOUIMH KYTIB MDK JBOMa
IUTONIMHAMH. 3aCTOCYBaHHS IydYKa i B’SI3KM IUIONIMH JUIS 3HAXOJDKEHHS




3arajibHOrO PIBHSHHS TUIONIHH.

5. 3HaXO/KEHHS PI3HUX piBHSAHHI Mpsamoi. [lepexis Bix 0HOTO PIBHSIHHS 10 2
1HIIIOTO.

6. JlociipKeHHs! B3aEMHOT'O PO3TALYBaHHS IBOX IPSIMUX Y IPOCTOPI. 2

7. B3aemue po3ramryBaHHs MPsIMOT Ta TUIOLIMHM Yy TipocTopi. Pi3Hi 3amayi Ha 2
npsiMy y npocropi. KontpossHa po6ora.

8. JlocItipKeHHST B3aEMHOT'O PO3TAlTyBaHHs MPSAMO] Ta MJIOLIMHI Y IPOCTOPI. 2
3HaXO/KEHHSI BIJACTaHI MK TNapaJieIbHUMH TPSIMHUMH Y TIPOCTOPI.
3Hax0/PKEHHS BiICTaH1 MK MUMOOIKHUMH TPSIMUMH.

9. 3HAXO/KEHHSI CKCLIEHTPUCUTETY elinca. 3HaXO/DKEHHS JUPEKTPUC 2 2
eninca. CkiiagaHHs KaHOHIYHOTO PIBHSAHHS eJIiIca.

10. 3HAaXO/DKEHHSI EKCIIEHTPUCUTETY TinepOonn. 3HAaXOMKEHHS TUPEKTPHC 2
rinepboiu. CkiagaHHs KaHOHIYHOTO piBHSHHS TinepOonu. CkiranaHHS
KaHOHIYHOTO DIBHSAHHA Mapa0oiu. 3HAXO/PKEHHS TOJSIPHUX PIiBHIHD
IUPEKTPUC KPUBUX JAPYrOro Mopsaky. 3HaXOJDKEHHS IMOJIIPHUX DPIBHSHb
ACHMIITOT TilepOoITH.

11. [Tapabona. [lonspHi piBHAHHS KOJa, edinca, rinepooiau Ta napadbou. 2

12.. CknajanHsi KaHOHIYHOTO DIBHSHHS Napa0oiu. 3HAXOPKEHHS TOJSPHUX 2
PIBHSHBb AMPEKTPUC KPUBUX JIPYTOro MOPsAKY. 3HAXO/DKEHHS MOJSPHUX
PIBHSHB ACHMNTOT TinepOoIIH.

13. Jotuyna g0 Kkona, eminca, rinepbonu Ta mapabonu. BsaemHue 2 2
po3TanryBaHHs KPUBOI JPYToro MOpSAKY 1 mpsMoi.

14. 3aranbHe PIBHSHHS KPUBOI JIPYroro mopsaky. BzaemHe po3rairyBaHHS 2
KPHUBOI Jpyroro NopsiAKy i nmpsimoi. JloTuyHa i HOpMadib.

15. CknasaHHs piBHSAHb LWIHJIPUYHUX TOBepXOHb. CKIIaZaHHS PpIBHSAHB 2
KOHIYHUX NOBepXOHb. CKI1alaHHs PiBHSHB IIOBEPXOHb OOCPTaHHS.

16. KonTtposnbHa poboTa. 3arajibHe piBHSHHS MOBEPXHI JPYroro NOpsiAKy 2

Yceporo | 90 22
5.3. Opeanizayia camocmiiinoi pooomu cmyoenmis.
Ne Kinbkicts ronun . .
Bun poboru @®opMH 3BITHOCTI
3/1 JICHHA 3a04Ha
1. | OmnpairoBanHs JEKIIHHOTO MaTepiany 46 72 Binnosiai Ha
NPAKTUYHUX 3aHITTAX
2. | IligroToBKa 10 MPaKTUYHUX 3aHSTh. 50 76 Biamosial Ha
NPAKTUYHUX 3aHITTAX
3 | [linroToBka 10 MOAYJIBHOTO KOHTPOJIIIO 26 36 Harnncanns monynbHOI
KOHTPOJIbHOI pOoOOTH
4 | Pobora 3 InTepHeT-pecypcamu. 20 14
5 | BukoHaHHS KOHTPOJIBHUX POOIT 32 30 50 HasBHicTb pobiT
TEMaMH.
6 | KoHcniekTyBaHHs T€M 3a IJIaHOM 44 72 KoHncnekr
OTpaIbOBaHUX TEM
7 | KoncynpTanii 10 ex3aMeHy A1 3a04HOT 4
®H
Pazom 216 324




TemaTuka iHAuBigyaJabHUX (TPYNOBHX) 32aBJAaHb

BusnaueHHs paHry MaTpuIli.
Metoa okaHTYBaHHS MiHODIB. .
[TepecranoBku. IuBepcii.
[TapHicTb 1 HEMTAPHICTH MTEPECTAHOBKH.
O6epHeHa MaTpuls.
Cnioco6wu BimIykaHHs 00epHEHOT MaTPHIII.
BrnactuBoCTi BU3HAYHHKIB N-T'O MOPSAAKY Ta IX. 3aCTOCYBAaHHS MPHU OOYMCICHHI BU3SHAYHHKIB
Ta pO3B’s3aHHI CUCTEM JIIHIHHUX aJreOpaiuHuX PiBHSHbB.
OnHOpPIHI CUCTEMH JTIHIHHUX PIBHSHB.

9. dyHaamMeHTalIbHA CHCTEMa PO3B'SI3KIB.

Ha innuBigyabHUX 3aHATTSIX CTBOPIOIOTHCS YMOBU /TS IKHAMIIOBHIIIOT peatizaliii TBOpUuX
MOXJIMBOCTEH CTYJIEHTIB 4Yepe3 I1HAWBIAyaJIbHO CHPSIMOBAaHUN PO3BHTOK iX 3/10HOCTEH.
[HuBinyalibHI 3aBIaHHS JUTSI CTYICHTIB, SKi

® MalOTh HHU3BKHHA PIBEHb YCHIIIHOCTI — IHAWBIAyaJlbHE pO3B’SA3yBaHHS BIIPaB 3
BUKOPHUCTAHHSM 3aC001B TOMOMOTH ;

® MalOTh Cepe/iHii piBeHb YCHIIIHOCTI — IHMBIIyaJbHE PO3B’A3yBaHHS BIIPAB;

® MalTh BUCOKHI pPiBEHb YCHIIIHOCTI — PO3B’SI3yBaHHS BIpaB IMiJBHUINEHOI CKJIAJHOCTI,
y4acTh y CTYJEHTCHKUX ONIMITIaIax.

BrpaBu po3B’S3YyIOTBCSI CaMOCTIHHO B 1032 ayIWTOPHHA 4Yac B 30MIMTaX JUIs
1HAUBIAYyanbHOI poooTH. O1iHKa pOOOTH 3A1HCHIOETHCS BIAMOBITHOIO KUTBKICTIO OalliB.

3pa3ok iHAUBITYaJIBLHOI0 3aBIaAHHS
(IH3 3 ainiitHoi aaredopu )
1. lns nanoro BU3HAYHMKA A 3HAWTH MIHOpPH Ta ajredpaidyHi J10NOBHEHHS eJIEMEHTIB di2, a3
O0uyMcaNTH BUBHAYHUK A : a) PO3KJIABIIM HOr0 32 eJIeMeHTaMM i-I0 MOPsAAKa; 0) pO3KJIABIIM
#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. IToxani nBi MmaTpuui:
-4 01
12 -3
A=| 2 -1 3 |ma B=
20 1
32 2

3uaiitu: a) AB; 6) A!; B) AA'; 1) AA.
3. lana cucTteMa JiHIiHMX HEOHOPIAHUX aJaredOpaiYHUX PiBHAHL

X, +5x, —x; =3,

2x, +4x, —3x; =2,

3x, —x, =3x; =-T7.
IlepeBipUTH CyMICHICTh CUCTEMH PIBHSAHB i Y BUNAJKy CyMICHOCTI pO3B’s13aTH ii: a)METOI0M
Kpamepa; 6) 3a tonomororo o0epHeHOI MaTpulll (MAaTpUYHUM METO/I0OM); B) MeTojioM ["ayca.
4. Po3B’sA13aTH OAHOPiHY cHCTeMY JiHITHUX aare0paiyHuX piBHSIHb

3x, +4x, —x; =0,

x, —3x, +5x; =0,

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

(IHJ3 3 anagiTu4aHoi reomeTpii )

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



a) TuiommHu A1A4243; 06) ipsimoi 4142, B) ipsaMoi A4M, nepneHauKyIsIpHOi 10 TIOmUHU A1A42A43; T)
npssmMoi  A3N, mapayienbHOl 10 mpsmoi Ai1A2; 1) TUIOMMHM, SKa MPOXOAUTH Yepe3 TOUKYy A4
MEPIEHIUKYISPHO 10 NpsAMOi A14>.

O6uucanTu:

a) CHHYC KyTa M IpsMor0 4144 Ta miomunowo 414243,

0)KOCHHYC KyTa MI’K KOOPJMHATHOIO TUIOITMHOIO Xx(Oy Ta TUIONIMHOI0 A14243

A1(3,1,4), A2(-1,6,1), 43(-1,1,6), A40,4,-1).

2. CkJjactu PpiBHSHHS IUIOIIMHU, SIKA TPOXOAUTH Yepe3 cepeauHy Biapizka M;M;
nepneHINKyJIAPHO 10 UbOro Bigpiska, axmo M;(1,5,6) M>(-1,7,10).

+2 y-1

z o |x+y—2=0
=2 = 1 napasjiejabHa 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) piBHsHHS BucoTu CH, B) piBHAHHS Meaianu AM;

) KoopauHaT Touku N nepetuny meaianu AM ta Bucotu CH;

1) pIBHSIHHSA TPSIMOI, sika IpoxoJie uepe3 BepuinHy C mapaieiabHo CTOpoHi AB;

e) Bigcranb Big Touku C 10 npsmoi 4B.

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

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

(4,B- Toukm, 110 JexkaTh Ha KpuBii, F- Qokyc, a- Benuka (AiiicHa) HamiBBiCh, b- Mana (ysBHA)
HAIBBICh, € — €KCIICHTPUCHUTET, y== kx - PIBHSHHS aCHUMIITOT Tirep0oiu, D — IUPEKTPUCH KPUBOI,
2c -(hoKyCHa BI/ICTaHBb).

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

3. Ilpu sikomy 3HaYeHHi n npsiMa
n

TUIIOBE 3ABJIAHHS KOHTPOJILHOI 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. 3naiitu 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 mocnioBHUX BepwuHU Tpanenii A=(-1, -2), B=(1, 3), C=(9, 9). 3naiiTu uerBepTy
BepnHy D miei Tpanenii, Touky M nepetuny ii giaroHanei Ta TOuky S HmepeTHHY O1YHUX CTODIH,
SIKIITO B1JIOMO, 1110 AOBXHHA 11 ocHOBU AD nopiBHIo€ 15.

TUIIOBE 3ABJIAHHS KOHTPOJIbHOI POBOTHU
1. Cxnactu piBHSIHHSA OICEKTPUCH TYIOrO KyTa, yTBOPEHOTO JBOMa mpsiMumu 5x +y + 3=0, x + Sy
+ 1=0.
2. Hanncatu piBHsHHS cTopiH TpuKyTHUKAa ABC 1 3HaiiT KoOpIuHaTH HOTro BEpIIMH, SKIIO BiAOMI:
BepinHa B(2, -1), a Takox piBHSHHS BUCOTH 3x-4y+27=0 Ta Oicektpucu x+2y-5=0, npoBeieHUX 13
PI3HUX BEPIIUH.
3. HamucaTu kaHOHIUHI PIBHSAHHS MPSIMOI, SIKa MMPOXOAUTH Yepe3 Touky ( 3,2,5) 1 neprneHuKyaspHa
wiomuHi 7X y+4z+3=0. 4. 3HailTu piBHAHHSA OICEKTOPHHUX IUIOUIMH KYTIB MK IUIOUIMHAMHU 3X—
2y+4z+1=01 5x+2y-3=0

TUIIOBE 3ABJIAHHS KOHTPOJIbHOI POBOTU
1. Bincranp Big Touku M eninca 10 qupektpucu fopiBHIoe 20. OOYNCIUTH BiACTaHb BiJ TOUKU M
10 Gokyca, OAHOCTOPOHHBOTO 3 IIEI0 TUPEKTPHUCOIO, SIKIO EKCIEHTPUCUTET €JIINca JOPiBHIOE 2/5.
2. BU3HAaYMTH EKCIIEHTPUCUTET PIBHOCTOPOHHBOI TirepOou.
3. 3HaliTu reOMETPUYHE MICIEe TOUYOK, CHUMETPHUYHUX 10 (hoKyca mapabosu BIZHOCHO JOTUYHHX JI0
1i€ei mapabonu.
JiaMeTpi, CIPSHKEHOMY 3 I€I0 XOP/0I0.
5. 3a 1onmoMOroro 1HBapiaHTIB 3BECTH 3araJibHE PIBHSIHHS KPUBOI IPYroro MOpsIKy



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

IlepeJiik NUTaHb 10 €eK3aMeEHY.
I cemecTp
1. Muoxunau. BimoOpaxeHHS MHOXKHH

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

3.Ilone koMIUIEKCHUX uKcen. AnredpaiuHa popMa KOMILIEKCHOTO YHCIIA.

4. TpuronomerpuuHa Gpopma KOMIJIEKCHOTo uucia. JIo0yBaHHs KOpeHs.

5.Kopeni 3 ogunwmti. [lepBicHi KOpeHi 3 OMHMIII.

6. JlificHuii n-BUMIpHUI BEKTOPHUH TPOCTIp.

7.ba3uc cucremu BekTopiB. basuc mpocropy.

8. Marpumi. [lii Hag MaTpUIISIMHU.

9.006epHEeHa MAaTPUIIA.

10. lerepminantu. O3Ha4YEeHHS Ta OCHOBHI BJIACTHUBOCTI.

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

12. [lerepMiHaHT TOOYTKY IBOX MATPHIIh.

13. Cucremu niHiiHUX anreOpaivaux piBHsAHb. ExBiBaneHTHICTh CJIAP.

14. Meton IMaycca po3s’sizyBanus CJIAP.

15. IlpaBuno Kpamepa.

16. Panr marpuii.

17. Teopema Kponekepa-Kanemri.

18. Cucremu NiHIHHUX OJHOPITHUX PiBHSHb.

19. dynnaMeHTanbHA CUCTEMA PO3B’A3KIB CUCTEMH JIIHIMHUX OJHOPIIHUX PiBHSHb.

20. Kinbiie maorowieHiB. KopeHi MHOroujICHA.

21. OcHOBHa Teopema anreopu.

22. AnroputMm EBKiina.

23. Kanoniunuii po3kiag maorodwiena Haja C.

24. KanoHiuHH# po3kiiag MHOrowIeHa Ha R.

25. Teopema mpo 0OOPOTHICTH MATPHIll MEPEXOAY BiJ OJHOTO 0a3UCy CKIHUCHHOBHMIPHOTO
JTHIKHOTO MPOCTOPY O 1HIIOTO.

26. [3oMopdi3M niHIMHUX TpocTOpiB. BiactuBocTi 130Mophi3mMy JiHIMHUX TPOCTOPIB.

27. Knacudikarisi CKIHUCHHOBUMIPHUX JIHIHHUX MPOCTOPIB HAJ JAHUM TOJIEM.

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

29. lif Hag mignpocTtopaMu. TeopeMu Ipo MepeTuH Ta CyMy MiANpPOCTOPiB.

30. Teopema Ipo pO3MIpPHICTH CYMU 1 IEPETUHY MIIPOCTOPIB.

31. Ilpsmi cymu mignpocTopiB. O3HaKH MPSIMOT CYMH.

32. CyMIXHI KJIaCH JIHIHHOTO MPOCTOPY 3a MIATPOCTOPOM.

33. BnactuBocTi cyMiXkHHX KiaciB. @akTop-nmpocTip.

34. Teopema npo poO3MIpHICTb TPHOX MPOCTOPIB.

35. JliniiiHe BigoOpakeHHs JiHIHHUX npocTopiB. O3HaKa JiHIMHOTO Bi1OOpaskeHHS.

36. Haiinpocrimri B1acTUBOCTI JIIHIHHOTO BiAoOpaxkeHHs. O3HaKa JiHIHHOTO BiJOOpaKeHHSI.

37. Slnpo Ta 06pa3 JiHIMHOTO BiAOOpaKeHHS.

38. OcHoBHa Teopema Mpo roMoMopd13MH JUIs JITHIHHUX B110OpaKeHb.

39. Teopema npo iCHYBaHHS 1 €JUHICTD JIHIHHOTO BiJOOPaXKEHHSI.

40. Matpu1s JiHIHHOTO BiOOpakeHHS.

41. ®dopmyna U1 KOOpAUHAT 00pa3y BEKTOpa MpH JIiHIHHOMY BiJOOpaKeHHI.

42. 3B’430K MaTpUIb JIHIHHOTO BiAOOpa’KeHHS IpU 3aMiH1 0a3MCiB JIHIHUX MPOCTOPIB.

43. JIii Haj JIIHIHHUMU BiTOOpaskEeHHSIMU.

44. Teopema mpo MPOCTIp JIHIHHUX BiJOOpaKeHb.

45. Teopema npo 100yTOK JiHIHHUX BinoOpakeHb. Teopema nmpo MaTpuIlio JOOYTKY JIIHIHHUX
BiT0OpakeHb.

II cemecTp

1.JliniifHUIA omepaTop JIiHIHHOTO MPOCTOPY.

2.Martpuus JiHIHHOTO OnepaTopy CKIHYEHHOBHUMIPHOTO JIIHIHHOTO IPOCTOPY.

3.3B’430K MaTpUIb JIIHIHOTO ONepaTopy Npu 3aMiHi 0a3ucCy JTHIHHOTO MPOCTOPY.



4. SInpo Ta 00pa3 JNiHIMHOTO orepaTopa.
5.Teopema mpo po3MipHOCTI siipa Ta 00pasy JiHIIHOTO onepaTopa.
6.03HaKk1 000POTHOCTI JIIHIKHOTO OIepaTopa.
7. XapaKTepuUCTUYHUN MHOTOYJICH MaTPUIl 1 JiHIHHOTO onepaTopa.
8.BnacHi BekTOpH 1 BjacH1 3HaUYCHHS JIIHIMHOTO Omeparopa.
9. Teopema po MmiAIPOCTIp BIACHUX BEKTOPIB, L0 HAJIEKATh OAHOMY BIACHOMY 3HAYCHHIO.
10. Teopema 1po JiHIHHY HE3aJIeXKHICTh CUCTEMH BJIACHUX BEKTOPIB, L0 HAJIEXKATh IOMAPHO
PI3HUM BIIACHUM 3HAYEHHSM JIiHIITHOTO onepaTopa.
11. HopmaibHi ¢hopMH MaTpHUILb HAJl TIOJEM.
12. EBkaiais npoctip. IIpouec oproronanizanii I'pamma — HImiara.
13. OproroHaibHi OIepaTOPH €BKIIOBOTO MPOCTOPY.
14. CumeTpu4Hi onepaTopu €BKIIiI0BOTO IIPOCTOPY.
15. KBagparuuni popmu.3BeeHHS KBaAPATUYHOT (POPMHU 10 TOJIOBHHX OCEH.
16. BexTopuuii nmpocTip. JliHiliHa 3anexHICTh. JIeMu mpo JiHIiHY 3aJeKHICTb.
17. basuc. Koopaunatu Bekropa. OCHOBHA TeOpeMa BEKTOPHOT anreOpu.
18. Bextop. Moayns Bektopa. Konineapuicts. KommanapHicTb.
19. OgHaKoBO 1 MPOTUJICIKHO HANpsiMIIeH! BekTopu. BinbHuil Bektop. Kyt Mik HEHYIH0BUMHU
BEKTOpaMH.
20. JlomaBanHs BekTopiB. KopekTHicTh 03HaueHHs. BiactuBocTi. Pi3HuIlS BEKTOPIB.
21. MHoxeHHs BekTopa Ha ckaysip. KopekTHicTh 03HaueHHs. BnacTuBocTi.
22. Teopema mpo 6a3uc BeKTOpiB mpsiMoi. Haciiiok mpo KoJliHeapHiCTh BEKTOPIB.
23. Teopema mpo 6a3uc BEKTOPIB IIomuHUA. Hacaigok mpo KoMIIaHApHICTh BEKTOPIB.
24. Teopema mpo 0a3uc BEeKTOpiB mpocTopy. [lekaproBa cuctemMa KOOPAWHAT Ha MPsIMiil, Ha
IUIOUIHHI, Y POCTOPI.
25. JlexapToBi KOOpAWHATH BeKTOpa i TOYKU. AQiHHA, KOCOKYTHA, MPSIMOKYTHa JEKapTOBa
cucreMa KOOp/HHAT.
26. Iloxin Bimpi3ka y ganomy BimHOmeHHi. [Ipoexiis TOUkH Ha psAMY 1 Ha TUIOIIKHY.
27. BekTop-mpoeKilisi BEeKTopa Ha MpsaMy (Ha IUIONIKHI i y TPOCTOpi) 1 HA TUIOUIHHY.
28. BinacTuBOCTI BEKTOP-IIPOEKLIIH.
29. [Ipoex1isi BeKTOpa Ha Bich. BiacTuBocTi.
30. Ckansipauii 1006yTok. BrmactuBocTi.
31. O6uucieHHs CKaIsIpPHOro JOOYTKY Y MPSAMOKYTHIM JeKapTOBiil cucTeMi KOOpAUHAT.
32. OpieHTallis 1eKapTOBOi CUCTEMH KOOPJIMHAT Ha IJIOUIUHI i y TpOCTOpi.
33. BekropHuii 100yTok. BmactuBocri.
34. O0unceHHs! BEKTOPHOTO 100YTKY Y IPSIMOKYTHIM J1€KapTOBii CHCTEMI KOOPIUHAT.
35. Mimanuii 1o6yrok. BmacTuBocri.
36. O0uKceHHs MIIIAHOTO AO0YTKY y MPSIMOKYTHIN A€KapTOBI CUCTEMI KOOPIMHAT.
37. IlonsiitHuii BekTOpHUM 100yTOK. OCHOBHI TOTOKHOCTI.
38. .JliHis Ha momuHI Ta ii piBHAHHA. P13H1 BUIM PIBHSHHS NPSMO].
39. OcHOBHa TeopeMa Mpo NPSIMY Ha IUTOLIHHI.
40. HenoBHe piBHSAHHSA NPSIMOI 1 PO3TALIyBaHHSI MPSAMOT Ha MJIOLIUHI.
41. .PiBHSAHHS NPAMOI y BiZJpi3Kax Ha OCSX Ta PIBHAHHA NPAMOI 3 KyTOBUM KOE(IIIEHTOM.
42. Kyt MiX NpsSsMUMH Ha IUIOIIMHI, YMOBA HEePIEHINKYISIPHOCTI.
43. B3aeMHe po3TalryBaHHS NPSMHUX Ha IJIONIMHI, YMOBA MapaieIbHOCTI.
44. B3aeMHe po3TallyBaHHS IPSIMHUX 1 TOYOK Ha MJIOLIUHI.
45. Jlema po BEKTOp HOpMaJi.
46. HopmanbHe piBHSHHS NPSAMOI HA MIOLIUHI.
47. BiactaHb BiJl TOYKU J0 TpsMOi. BicTaHp MixK TapajieIbHUMU TPSIMAMH.
48. PiBHsIHHS OiceKTpuUC KYTIB MK JBOMa NMpsAMUMU. [Iydok NpsMUX Ha IUIONIMHI.
IIpukaag MOAYJILHOI KOHTPOJIBHOI POOOTH 10 3AJIIKY
1. /IBa BeKTOpH YTBOPIOIOTH 0a3HMC HA NJIOLINHI, IKIO BOHM:
a) TUIbKW OJIMHUYHI HEKOJIIHEapHi;
0) TUIbKHA OPTOTOHAJIBHI;
B) JIOBUIHHI HEKOJIIHEAPHI;
T') TIIbKY OJMHUYHI KOJIHEapHi.



2. Bektopu a =(x,,y,,2,)Ta b= (x,,¥,,2,) 0yAyTh KOJIIHEAPDHUMH, AKIIO:
a) XX, + ¥, +2,2, =0

X
0) —+ N B

Xy Y2 2

X Z

gy =N _
X Y2 &
NN+ 1
Xy TV T2

3. CkaasipHuM 100yTKOM JBOX BEKTOPiB HA3MBAECTHCSH:

a) 10OYTOK iX TOBKMH Ha CHHYC KyTa Mi>K HUMU;

0) 10OYTOK iX JIOBXKHH;

B) 100YTOK iX JOBXHH Ha KOCUHYC KyTa MK HUMH;

I') KOCHHYC KyTa Mi>)K HUMH.

4. Kyt mizk BekTOpamu d = (x,,y,,z,)Ta b =(x,,y,,Z,) BH3HAYAECTbCSH TAK:

|x1x2 Tty y, t Z1zz|

a) arccos -

2 2, 2 [2 2
\/xl +y +z \/x2+y2 + 2

XXy T V1Y, T212,

0) arccos -

Va3 2 4y 42
XX, + V1Y, 2,2,
VxS 4y gyl 42
XX + Y, 4,2,
VX 2y 42
5. Hexaii a = x117+ y1j+zll€, b :x27+y2j+zzl€. BekTopu a i b OoyayTh
nepreHInKyJIAPHAMEA, TKII0:
NER
X, Yo 2
0) x,x, + ¥, ¥, +2,2, =0

B) arcsin

) arctg

B) R IR A T T
X, Yo 2
r) (X, +y +z)(x,+y,+2,)=0
6. Hexait d=xi+y,j+2,k, b=x10+y,] +2,k.Toxi:

i ] k
a)axb=|x, y, 2, 6) Axb =x,%,0 +Y,Y,] +7,2,k
XN 4
i j ok
B) Gxb = (X, +%,, Y, + ¥,02, +2,) raxb=lx y z
Xy Yo 2y

7. Hexaii d i b - BEKTOPH, A - 4ymci0. SIKi 3 HACTYNHUX piBHOCTEH € NPaBUWJILHUMH:
1) dxb=>bxa 2 d-b=b-a 3) (Ad)xb = A(d@ xb) 4 d-b=-b-a
a)li2; 0)114; B) 314; r)213.

8. Mimanum 100yTKOM TPbOX BEKTOPIB HA3UBAETHCH:

a) BEKTOPHUI1 T0OOYTOK MEPILIOro Ha BEKTOPHUNA JOOYTOK JAPYroro i TpeThOro;



0) ckaysipHMIA JOOYTOK MEPUIOro Ha BEKTOPHUH T00YTOK APYroro i TpeTboro;
B) 10OYTOK MEPIIOTO HA CKAAPHUN JOOYTOK APYTroOro i TPEThOTO;

') TOOYTOK iX JTOBXKHH.

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

—_— — —
—_— — —

a)%‘AB-AD-BA 6)‘E-A_C:-ﬂ)‘ B)%‘E-A_CTE)‘ r)é‘AB-AC-AD

10. Sxmo ﬁ=xll?+y]j+zllg, b =xzf+y2j+zzl€, C=x40 +y,] +2:k ,TO:

a) abc = (x; +y, +2,)(x, +y, +2,)(x; + y; + 25) 0) abc¢ = x,x,X; + y, Y, V5 +2,2,2;
RO y Z X Z X y
B) abc=|x, y, 2, r)abé=x," > Cl+y |’ Cleg[? 7
Y3 X3 3 X3 Y3
X3 Y3 I3

11. BekTopu a, bic KOMILJIAHAPHI TOI i TIJILKM TOdi, KOJIU:
a) abé =0 6) d+b+¢=0 B) (G+b)-¢=0 1) ax(b+c)=0
12. Jlinis mepumioro nopsaKy Ha NJIOLIHMHI - 1e:
a) TOBUJIbHA 3aMKHEHA JIiHisg 0€3 caMOIepETHHIB;
0) JOBUTbHA 3aMKHCHA JIIHIS;
B) IIPsIMA; T') KOJIO.
13. 3arajbHe piBHSIHHS IPSIMOI HA IVIOIIMHI — 1le PiBHSAAHHS BUAY:
a) Ax+By+C =0, ne A,B,C— n0BUIbHI CTaJI, TakKi 110 |A| + |B| #0;
0) Ax+ By+C =0, ne A,B,C — noBuUIbHI cTalIi;
B) Ax+ By+C =0, ne A,B,C — NOBUIbHI CTaJ, TaKi 110 |A| + |B| + |C| #0;
r) Ax+By+C=0, ne A,B,C — noBunbHi ctaimi, Taki mo C # 0;
14. B 3aranbHoMy piBHsiHHI npsiMoi Ax+By+C=0 (A, B) - ne:
a) KOOP/AMHATH HAIPSMHOTO BEKTOpa MPsMOi;
0) KOOpJMHATHU TOYKH, Yepe3 AKY IPOXOIUTh MPsAMa;
B) BEJIMYMHU BIAPI3KiB, K1 BIATHHAE MPsMa Ha OCSX KOOPAUHAT;
') KOOpJUHATH HOPMaJIbHOTO BEKTOpA.
15. PiBHSIHHSA NPSIMOI HA IUIOLIMHI, IKA IPOXOAUTH Yepe3 ABi Touku M, (x,,y,) ta M,(x,,y,)
Ma€ TaKMii BUTJISA/L:
a) (x—x)(x, —x)=(y—y)(y, = »)
0) (x—x)(x, —x)+(y—y )y, —y)=0

xX—x -
) 1 + Yy yl :O

X=X Vo™ N
r) X=X — Y=Y )

Xo =X Y2
16. PiBHsiHHSI npsAMO] y BiApi3Kkax — ne piBHAHHA BUY:

B

a) d +% =0 0) Ax+By+C =0, ne A,B,C — n0OBiIbHI CTaI,
a
B) T+ Y= r) ax+by=1.
a b
17. Bincrans d Bin Toukn M, (x,,y,) ao npsamoi Ax+ By + C = 0 nopiBHI10€:
|Ax1 +By1+C| _|Ax1 +By1+C| _|Ax1+By1+C|

a) d =|Ax, + By, +C| 6) d =

B)yd=—1_""1_"lp
A |4 +[B] JA? 1 B

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



a) arctgu 0) arcctgu B) Ig Ky =kt r) Ky —ky
k.k, 1+kk, 1+kk, 1+kk,
19.Mlpsami  y=k,x+b, Ta y =k,x+b, napaje/bHi, IKIIO:
a) kk, =1; 0) kik, =-1; B) k, =k,; r) k, =—k,.
20. Hpsami y =k, x+b, Ta y =k,x+b, nepneHANKYJIAPHi, AKIIO:
a) klkz =1; 0) klk2=_1; B) kl =k2; T) kl :-kz_
21. Kyt mizk npsimumu A x+B,y+C, =0 T1a A,x+ B,y +C, =0 nopiBHI0€:
|A/A, + B,B,| |A /A, + B,B,|
a) 0) arccos
JAZ + B2 A2 + B2 JAZ + B> A + B2
|A|A, + B,B,| _ |A/A, + B\B,|
B) COS r) arcsin

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

A B A C
A2 B2 A2 C2
23.MIpami Ax+By+C, =0 taA,x+B,y+C, =0 nepneHiuKky./JspHi, AKIIO:
A B B, C
a) AA, +BB,=0; 6) A B, +A,B,=0; B)—=—1; r) —=—-
A, B, B, C,

24. ExincoM Ha3MBa€ThCA MHOKHHA TOYOK IIOIIWHH, I KOKHOI 3 AKHX:

a) BIJICTaHb JIO 33J]aHOi TOYKH JOPIBHIOE BiJICTaHI1 JI0 3a/1aHOT TIPSIMOT;

0) cyma BiJicTaHel 10 1BOX (PIKCOBAHHMX TOUYOK € BETUYMHA CTAJa;

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

') MOZYJb PI3HUIII BiJICTaHEH 10 1BOX (HDiIKCOBAHUX TOYOK € BEIMYMHA CTANa;

25. ITapa60/1010 HA3UBAETHCS MHOKMHA TOYOK MJIOLIUHU, I KOKHOI 3 SIKUX:
a) BIJICTaHb JI0 33J]aHOi TOYKH JOPIBHIOE BiJICTaHI1 /10 33AaHO1 TIPSIMOI;

0) cyma BiJicTaHel 10 1BOX (PIKCOBaHMX TOYOK € BEJIMYMHA CTalIa;

B) 100YTOK BiJICTaHEH 70 JBOX (DIKCOBAHUX TOYOK € BEIMYMHA CTANa;

') MOZ1YJIb PI3HULI BiJICTAaHEH 10 1BOX (DIKCOBAHUX TOYOK € BEIMUYMHA CTAJIa;

26. I'imep00.,1010 HA3UBAETHCA MHOKNHA TOYOK IUIOIIUHH, J1JI51 KOJKHOI 3 AIKUX:
a) BIJICTaHb J0 33/1aHOi TOYKH JOPIBHIOE BIJICTaH1 J0 3a/1aHO1 MIPSIMOT;

0) cyma BiJicTaHel 10 1BOX (PIKCOBaHHMX TOYOK € BeJTMYMHA CTala;

B) 10OYTOK BiJCcTaHEH 10 TBOX (PIKCOBAHMX TOYOK € BEITMUMHACTAIIA,

') MOZYJb PI3HUIII BiICTaHEH 10 1BOX (DiIKCOBAHUX TOYOK € BEIMUYMHA CTANa;

27. KanoHiuHe piBHAHHSA eJiilica Ma€ HACTYIIHUNA BUIVISI/L:

2 2 2 2 2 2
Xy ) XY ) 2 ) XYy
a) ——5=1,; 0) 5 +5=1; B)y  =2px; r) —+<5=
a b a b a b
28. KanoniuHe piBHAHHS NMapa0o/M Ma€ HACTYNIHUMH BUTJISIA:
2 2 2 2
Xy XYy )
a)—z——2=1 6)—2+—2=1,
a b a b
2 y2
2
B) y© =2px; r) —+:5=0;
a® b’
29. SIka 3 HACTYNHMX JIiHIH € 00MeKeHo10:
a) rirnepooa; 0) mapabona; B) IIpsiMa; T) eJIiIIC;
30. SIxa 3 HACTYNHMX JIiHil He Ma€ KOHOI 0Ci cuMeTpii:
a) rirnepoora; 0) mapabona;

B) KOJIO; T) eJirc;



6. ®POPMU ITIOTOYHOI'O TA NIACYMKOBOI'O KOHTPOJIIO
6.1. ®opmu nomounoz0 KOHmMpO.Jio.

[ToTouHuU# KOHTPOJIb 3HaHB CTY/AEHTIB YIPOJOBXK OJHOTO CEMECTPY BKJIIOUae Oanu 3a podOTy Ha
MPAKTUYHUX 3aHSTTSIX, & TAKOXK OI[IHIOBAHHS BCIX BHJIIB CAaMOCTIHHOI poOoTH. OLiHIOBaHHS pOOOTH
Ha TPAKTUYHUX 3aHATTAX, IHIUBIAYaJbHOI Ta CAMOCTIMHOT pOOOTH 3MIHCHIOETHCS 3a LIKAIOK Bif
«0» no «5». Kpurepii OIiHIOBaHHS IOTOYHOIO, MPOMDKHOIO Ta IIJICYMKOBOTO KOHTPOJIIO
BH3Ha4Yat0ThCs [10710KEeHHSAM 13 BpaxyBaHHSIM BaroBUX KOe(illi€HTIB:

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

— MMPOMDXXHOTO KOHTPOJIIO: [T AUCLHUIUTIH, 10 3aBEPIIYIOThCs ek3ameHoM — 0,1

— MIOTOYHOTO KOHTPOJTIO: JUISI TUCIUILIIH, 110 3aBEPIIYIOThCS 3aimikom — 0,7;

— MOTOYHOT'O KOHTPOJIIO: AJISl AUCLUILIIH, 10 3aBEPLIYIOThCS 3amikoM — 0,3.

Koxxen Bug pobotu (ikcyeTbes y BIAMOBIAHIN rpadi akageMiyHOTO XypHaly 3 000B’sS3KOBUM
MO3HAYEHHSIM BUAY pOOOTH Ta JaTH HPOBEAEHHS. Y KOXHIM KITHHII aKaJeMIYHOTO >KypHaly
3alUCYEThCS JIMIIE OJHA OLIHKA, MO3HAYKH «+t» Ta «—» HE IOMYCKAIOThCA. Y pasi MPOIyCcKy
3aHATTS 3100yBadyeM y rpadax KOHTPOJIIO BHUKIAAadi poOJATh MO3HA4YKy H/. 3m00yBad BHUIIOL
OCBITH, SIKM{ 3 MOBXHUX MPUYMH, MIATBEPKCHUX JOKYMEHTAIBHO, HE MaB MOKJIHMBOCTI OpaTH
ydacTb y (popMax MOTOYHOTO KOHTPOJIIO Ta BHKOHATH IHJMBiIyajbHE 3aBJaHHS 1 CaMOCTIHHY
po0OTy, Ma€e MpaBO Ha BiINPAIIOBAHHS y JBOTHXKHEBHI TEPMIH IICIIS MOBEPHEHHS 10 HABYAHHS,
ajle 10 MOoYaTKy ek3aMeHauiiHoi cecii. CTyneHT, KU He BHKOpPHCTaB HaJaHe HoMy MpaBo y
BCTAaHOBJICHUH TEepMiH a00 MPOMYCTHB 3aHATTA 0e3 TOBAXHHUX INPUYMH, OTPUMYE 3a KOXKHE
nponyiieHHs 3aHatTs 0 6aiis.

[Ticnsa 3aBeplIeHHs BUBUEHHS AMCUUIUIIHM BHKJIA/Ja4 BUBOJIUTH CEPEAHBO3BAKCHUN Oail, KA
nepeBoguThcs y 100-0anbHy MmIKamy 3 BiAMNOBIZHUM BaroBuM koedimieHToM. [limpaxyHku
CepeIHbO3BAXKEHOT0 Oy 3A1MCHIOIOTH 3 TOYHICTIO 0 APYroro 3HakKa micist KoMu. KinbpKicTs OamiB
32 HOTOYHUM KOHTPOJIb OKPYIJIIOIOTh A0 LIUIUX.

6.2. @opmu nPOMINHCHOZ0 KOHMPOTIO.

[TpoMi>KHUI KOHTPOJIb POBOIUTHCS y POPMI MOIYIIBHOT KOHTPOJIBHOI poOoTH. [l0 MpOMi>KHOTO
KOHTPOJTIO JIOIYCKAIOThCsI BCI CTyAeHTH. [IpOMiKHHN KOHTPOJIb TIPOBOAMTHCS 32 PO3KIAIOM,
3aTBEP/UKEHUM JIeKaHOM (akynbTeTy. OILIHIOBaHHS MPOMI)KHOIO KOHTPOJIO 3AIMCHIOETHhCA 32
mkanor Bia «0» 10 «10». Pe3ynbraTé mpOMIXHOTO KOHTPOJO (PIKCYIOTHCS y BiANOBIAHIN Trpadi
aKaJIeMIqHOT0 XypHaiy. Pe3ynbraT mpOMIKHOTO KOHTPOJIIO MaroTh OyTH BHECEH1 10 BiOMOCTI
00Ky YCHIIIHOCTI 3/100yBadiB BHUIIOi OCBITH HPOTArOM 2-X JHIB HIC/Is MOro MpoOBENEHHS, aie
00OB’SI3KOBO /10 TOYAaTKy ek3aMeHauiiHoi cecii. OIliHKa 3 NPOMIKHOIO KOHTPOJIO HeE
MepecKiIalaeTbesl. Y BHIAJKY BIICYTHOCTI CTYJEHTa Ha IMPOMI)KHOMY KOHTPOJl 3 IOBaXKHOI
MPUYMHH, MIATBEPHKEHOI JOKYMEHTAIbHO, IEKAaHATOM CKJIAIa€ThCs JOJATKOBUN pO3KIIal.

6.3. @opmu niocymKo8020 KOHMPOIO.

3amik — ue ¢opma MiICyMKOBOTO KOHTPOJIIO, IO MOJSATa€e B OL[IHIOBAaHHI PIBHS ONaHyBAaHHS
CTYJEHTaMH HaBYAJIbHOI'O MaTepialy BUKIOYHO Ha MiACTaBl pe3ysbTaTiB BUKOHAHHS HUMHU MTEBHUX
BUJIB pOOIT, 3a3HaueHUX y poOouiif mporpami HaByanbHOI AucuUIUIiHU. OIiHKA 3a ceMecTp 3
JTUCIUTIIIHN, 3 SIKOT Tepea0avYeHnil 3ailiK, BUCTABJISETHCS TICHS 3aKiHUYEHHS ii BUBYCHHS (10
MoYaTKy eK3aMeHalliiiHoi cecii) 3a pe3ynbTraTaMu MOTOYHOro (BaroBuil koedimieHt — 0,7) Ta
npoMikHOro (BaroBuit koedimieHT — 0,3) konTpomo. IIpu 1pomy 000B’A3KO0BOi HMPHUCYTHOCTI
3100yBayiB BUILO1 OCBITH ITiJ] Yac 3aJliKy He mepeadadueHo

CeMecTpoBuil ek3aMeH — 11€ BUJ MIJCYMKOBOTO KOHTPOJIIO, KM CHpPSIMOBaHUN Ha MEpEBIPKY
NPOrpaMHUX pe3yJbTaTiB HaBUAHHS, BU3HAYCHUX OCBITHBOIO IPOTPaMOI0 Ui BiANOBIAHOTO
OCBITHBOTO KOMMOHEHTa. CeMecTpoBi €K3aMEHH NPOBOJATHCS B TEPIOa €K3aMeHAIliHO1 cecii.
Orinka 3a ceMecTp 3 JUCHMILIIHM, 3 K01 epen0aueHui eK3aMeH, BUCTABIISIETHCS MiCTs 3aKiHUeHHS
il BUBYEHHS 3a pe3yJbTaTaMH IMOTOYHOro (BaroBuil koediuieHT — 0,4), MPOMIKHOTO (BaroBuil
koedirient — 0,1) Ta miCyMKOBOTO KOHTPOJIIO (BaroBuii koediwieHt — 0,5).

7.3ACOBU JIATHOCTUKU PE3YJIbTATIB HABUAHHSI
JIJiss BU3HAYEHHS PIBHS 3aCBOEHHS CTYJCHTAMH HaBYAJIHLHOTO MaTepially BUKOPHCTOBYIOTHCS
Taki METOJW OI[IHIOBAHHSA 3HaHb. MPOBEJICHHS KOHTPOJIBHUX POOIT MIC/IsI BUBYCHHS TEBHUX
3MICTOBUX TEM; TIEpEBIpKa JAOMAIHIX pOOIT;  ONMUTYBaHHS Tig4ac MPAKTUYHUX 3aHSATH;



MiICYMKOBa MOJlyJIbHA KOHTPOJIbHA poOoTa. s A1arHOCTUKY 3HAaHb BUKOPHCTOBYETHCS KPEAUTHO-
periTnHroBa cuctema 3a 100-06aJIbHOIO KO0 OIIHFOBAHHS.

8. KPUTEPII OLIIHIOBAHHS PE3YJIbTATIB HABUAHHSI
8.1. lllkana ma kpumepii oyiHIO8AHHS 3HAHL CIYOEHMI8.

.. 100- Kpurepii oniHioBaHHs1 HABYAJIbHHUX JOCATHEHb
PiBHi HaBYATBHHUX - p
1OCSITHEHE oajbpHa TeopernyHa miAroroBka \ IIpakTnyHa miAroTroBKa
HIKaJja CryaeHr
BUTLHO BOJIOJI€ HAaBYAJIHLHUM MaTe-
planoM, BHUCIOBJIIOE CBOi JIYyMKH, | MOKE€ apryMEHTOBAaHO OOpaTH
pOOHUTH apryMeHTOBaHI BHCHOBKH, | palliOHAIbHHUI crocio
peneH3ye BiJIIOB1Ti IHIIUX | BUKOHAHHS 3aBIaHHS 71
CTYJCHTIB, TBOPYO BUKOHYE | OLIHUTU pPE3yJbTaTH BIACHOL
IHAMBIAyaTbHI  Ta  KOJIGKTHUBHI | MPAKTHUYHOL IISIIBHOCTI;
Bigminnnii 100...90 | 3aBgaHHS; CAaMOCTIMHO 3HAXOJWTH | BUKOHYE 3aBIaHHS, HE TEpe-
JOJIATKOBY iH(hOopMAIIifO Ta | 6aueHi HaBYAJILHOIO
BUKOPUCTOBYE 1i I peasisaiii | Iporpamoro; BUIBHO
MOCTABIICHUX TIEpe]] HUM 3aBJaHb;, | BAKOPUCTOBYE  3HAHHS  JUIS
BUTbHO BUKOPUCTOBYE HOBI 1H(Op- | pO3B’A3aHHS MTOCTaBJICHUX
Mariifi TEXHOJIOT1T JUTSL | TIepe]] HUM 3aBJIaHb
MIOTIOBHEHHS BIIACHHUX 3HAHb
BUILHO BOJIOZII€ HaBYaJIbHUM MaTe-
piasiom, 3acTOCOBYye 3HaHHS Ha
MPaKTHIII; y3arajabHIOE 1|3a 3pa3KoM CaMOCTIHHO
CUCTEMAaTHU3YE HaBYAJIbHY | BUKOHY€E TMPaKTUYHI 3aBIaHHS,
HocrarHii 89....70 | indopmariiro, asne JIOTIyCKae | mepea-06adeHi mporpamoro; Mae
HE3HAYHI OrpiXW Yy MOpPIBHSAHHSX, | CTIHKI HABUYKM BUKOHAHHS
dhopmymroBaHH1 BHUCHOBKIB, | 3aBJJaHHS
3aCTOCY-BaHHI TEOPETUYHHX 3HAHb
Ha MPaKTHUIIl
BOJIOZIIE HaBYAJIbHUM MaTepiajoM
MOBEPXOBO, (hparMeHTapHO, Ha
piBHI 3arnamM’iTOBYBaHHS
T ——— 69...51 BIITBOPIOE TMEBHY  4HaCTHHY | Ma€ €JIEMEHTapHi, HECTIHKi
HaBYAJILHOTO MaTepiany 3 | HABUYKY BUKOHAHHS 3aBJIaHb
eJIeMEHTaMH JIOTIYHHX 3B S3KiB,
3Hae OCHOBHI TTOHSITTSI
HABYAJILHOTO MaTe-piary
Mae ¢parMeHTapH1 3HaHHS (MEHIIe
MOJIOBMHU) TP HE3HAYHOMY 3ara-
JBHOMY 00Cs31 HaBYAJIBHOTO MaTe- | IUIAHYE Ta BHUKOHYE YaCTHUHY
He3apoBinbHauii 50...26 | piany; BIJICYTHI chopMOBaHi | 3aBIaHHS 3a JIOTIOMOTOI BH-
YMIHHS Ta HaBWYKH; TMiJ dYac | Kjiaja4a
BIIOBII JOTYIIEHO CYTTEBI
TTOMILTKH
BUKOHYE  JIMIIIE  EJIEMEHTH
Henpuiinsiranii 25,1 |CTYReHT He BOJIOZIIE HaBUYAJbHUM | 3aBJIaHHS, MOTPeOye MOCTIHHOT
MaTepiaaom JOTIOMOTHY BUKJIaa4ya

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
BUKIIaJla€, TIHOOKO Ta BCEOIYHO PO3KPHBAE
3MICT TEOPETHYHHUX 3alHTaHb 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/DKCHHS BJIACHUX IYMOK, 3/IIHCHIOE
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 TMPH
IbOMY OOOB’SI3KOBY JIITEPATypy, PO3B’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, BCeOIYHOTO aHaT3y,
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 MaTrepiajJoM Ha
pIBHI pO3Mi3HABaHHS SBHIL, OMYCKa€ 1CTOTHI
NOMWJIKHM, BIAMOBIa€ Ha 3alHUTaHHS, IO
MOTpeOyYIOTh OTHOCIIBHOI BIITTOBIII.

0 0aaiB

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

8.3. Kpumepii oyintoeanHs inOugioyanbHux 3a60atb.

Ouinka

KpwuTepii oniHIOBaHHA HaBYaJIbHUX
AOCSATHEHb




5 0ajaiB

OniHroeTbest podOTa CTYEHTA, KU y TTOBHOMY
00csi31  BOJIOAIE  HABUYAIBHUM  Marepiajiom,
BIJIbHO, CaMOCTIMfHO Ta apryMeHTOBAaHO HOTO
BHUKJIQ/Ia€, TIUOOKO Ta BCEOIYHO PO3KPHBAE
3MICT TEOPETHYHHUX 3alHUTaHb Ta MPAKTUYHUX
3aBJlaHb,  BUKOPUCTOBYIOUH  TPH  I[bOMY
000B’3KOBY Ta JOJATKOBY JIiTepaTypy, BUIBHO
MOCITYTOBYETHCSI  HAYKOBOK  TEPMIiHOJIOTIENO,
pO3B’s3y€E 3ajadi CTaHJApTHUM abo
OpPUTIHAIBHUM CIIOCOOOM, HABOJUTH apryMEHTH
Ha MIJITBEP/DKEHHS BIIACHUX JYMOK, 3IIHCHIOE
aHaJli3 Ta pOOUTh BUCHOBKH.

4 daym

OmniHroeTbest pobOTa CTYNEHTA, SIKUN JOCTATHBO
IOBHO  BOJIOZI€ HAaBYAJbHUM  MaTepiajiom,
OOIPYHTOBaHO MOro BHKJIAZa€, B OCHOBHOMY
PO3KpHBAa€ 3MICT TEOPETUYHUX 3alUTaHb Ta
NPAaKTHYHHUX 3aBJaHb, BHUKOPUCTOBYIOYU IIPH
IbOMYy OOOB’SI3KOBY JIiTEparypy, pO3B’s3ye
3aj1a4i CTaHAAPTHUM CIIOCOOOM, TIOCITYTOBYETHCS
HAyKOBOIO TEPMIHOJIOTIENO. Ane npu
BUCBITJICHHI JESIKMX THTaHb HE BHCTAyae
JOCTaTHbOI ~ TAMOMHM  Ta  apryMeHTaii,
JIOMTYCKAIOThCS TPU IIbOMY OKpeMi HEeICTOTHi
HETOYHOCTI Ta HE3HAYHI MOMIJIKH.

3 0aam

OmniHroeTbest pobOTa CTYACHTA, SIKHHA BiITBOPIOE
3HaYHy YacTUHY HABYAJIBHOTO Marepiany,
BHUCBITIIIOE HMOr0 OCHOBHMH 3MICT, BHSBJISE
€IEMEHTapHI 3HAHHS OKPEMHX IIOJOXKEHb,
3arnycye OCHOBHI (DOPMYNH, pPIBHSIHHS, 3aKOHH.
He 3gatHuii 10 rmuOokoro, BceOIYHOTO aHaMi3y,
OOTpyHTYBaHHS Ta apryMmeHTariii, HE
KOPUCTYETbCS ~ HEOOXIJHOI  JITeparyporo,
JIOMTYCKA€ 1ICTOTHI HETOYHOCTI Ta IIOMUJIKH.

2 daum

OriHtoeTsest poO0Ta CTyIEHTA, KU HE BOJIOJIE
HaBYaJIbHUM MaTepiajioM Y JO0CTaTHbOMY 00cs31,
npore  (parmMeHTapHo,  MOBepxoBo  (6e3
aprymeHrauii Ta oOOIPYHTYBaHHs) BHKJIAJae
OKpeMi NHMTaHHS HAaBUYAJIbHOI IUCHMIUIIHM, He
pPO3KpHUBAE 3MICT TEOPETHYHHX IMHUTAaHb 1
NPAaKTUYHUX 3aB/IaHb.

1 0an

OuiHro€eThCsE poOOTa CTY/EHTA, KU HE B 3MO31
BUKJIACTU 3MICT OLIBIIOCTI NHUTaHb TEMH Ta
Kypcy, BOJIOJIl€ HaBUaJbHUM MaTepiajJioM Ha
piBHI pO3Mi3HABAaHHS SBHII, JOMYCKA€ ICTOTHI
MOMUJIKH, BIJAIOBiga€ Ha 3alUTaHHA, IO
noTpe0yI0Th OJJTHOCTIBHOI BIATIOBIII.

0 0aaiB

O1uiHIOETBCS pOOOTA CTY/ICHTA, IKMA HE BOJIOIIE
HaBYaJIbHUM MaTepialloM Ta HE B 3MO31 HOro
BUCBITJIUTH, HE PO3YMI€ 3MICTY TEOPETHUYHUX
MUTaHb Ta MPAKTUYHUX 3aB/IaHb.

8.4. Kpumepii oyintosants Mo0y1bHOi KOHMPOJIbHOT pOOOmMU.

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




HaBYaJbHUX JOCATHCHDb

Bigminnuii

MOXE€ apryMEHTOBaHO oOpaTu
parfioHanbHUI croci6
BUKOHAHHS 3aBJaHHS i
OLIIHUTH Ppe3yJbTaTH BIACHOL
MPaKTUYHOT TiSIIBHOCTI;
9-10 BUKOHYE 3aBIAaHHS, HE
nepeabdayeHi HaBYaJIbHOIO
IIPOrpPaMoIo; BIUJILHO
BUKOPUCTOBYE  3HAHHS IS
pO3B’s3aHHs MOCTaBJICHUX
niepe/l HUM 3aBJIaHb

JocraTHii

3a 3pa3KkoM CaMOCTIHHO
BUKOHYE TPAKTHYHI 3aBIaHHS,
7-8 nepen-6aueHi mporpaMoro; mMae
CTIKI HaBWUYKH BHKOHAHHS
3aBJIaHHSI

3anoBibLHAHI

Ma€e CIEMCHTapHi, HEeCTIHKI
HABUYKW BUKOHAHHS 3aBIaHb

He3anoBinbuuii

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

8.5. Kpumepii oyintosanus nio uac niocymkKo8020 KOHMpO.io.

HMincymkoBuii 6aa

OuiHka 3a TpaAUIiIHOI0 HIKAJIOK0

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




9. IHCTPYMEHTHU, OBJIAIHAHHSA TA ITIPOT'PAMHE 3ABE3IIEYEHHS,

BUKOPUCTAHHS SAKUX IIEPE/IBAYA€ HABUYAJIBHA JUCHUIIJITHA
Ha npaktnuHuYHUX TOTPIOHI KOHCIIEKT JEKI[H 1 30IIUT JJIsl MPAaKTUYHUX POOIT.
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11. JOMOBHEHHSI TA 3MIHH, BHECEHI 1O POBOYOI TIPOT'PAMM B 2021 / 2022
H.P.!

! JlonoBHeHHs Ta 3MiHK 10 po6OY0i MPOrpaMK OJIAF0THCA HA OKPEMOMY apKYIII, 3aTBEP/KYIOTECS Ha 3acijaHHi
Kadenpy 10 HOYaTKy HaBYAJIBHOTO POKY



