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BCTYII

[Iporpama HaBuanbHO1 qucHuILTiHK “JIiHiiHA anreOpa ~ cKiIa/ieHa BiAIOBIIHO 10 OCBITHBO-
npogeciiiHoi (OCBITHRO-HAYKOBOT) POTPaMH MiATOTOBKU OaKaIaBpiB

CTELIaNbHICTB: 144 Tennoenepreruka

ocBiTHs tiporpama:  «MOJETIOBaHHS €HEPreTHYHUX CUCTEM Ta CHEProe(EeKTUBHICTH

1. Onuc HAaBYAJIBLHOI AUCHUILTIHHA
1.1. Mera BuUKIagaHHs HAaBYAJILHOI JUCIUILIIHU

Hapuanpna nucnumnina “JliHiiHa anrebpa” € HEBUI €MHOIO YacTHUHOI 0a30BO1
MaTeMaTHUYHOI MIJTOTOBKU CTYAEHTIB 1 BIAHOCUTHCS 10 (PyHAAMEHTAJIbHUX AUCUUIUIIH, HA SKUX
IPYHTYIOTbCS METOJIM NMOOYAOBH PI3HOMAHITHUX MaTeMaTUYHUX MOJIENIeN MPOIIEeCiB, OB’ A3aHUX
3 IpoQeCiiHOIO ISATBHICTIO.

Jinitina aneebpa — po3Nl MaTEMaTUKU, 00 ‘€Kmom BUBUYEHHS SKOTO € JIHINHHI (BEKTOPHI)
MPOCTOPH, a npeomemom — po3poOKa BIIMOBIIHUX anreOpaidyHUX METOIIB 1 3aCTOCYBaHHS iX 70
noOy/I0BU JIIHIMHUX MaTeMaTUYHUX MOJEeNiel peallbHUX SBUIL Ta IMPOLECIB Y PI3HOMAaHITHUX
ramys3sx.

MeTo10 BHUKJIaTaHHS HaBYAJIBHOT JUCIUILIIHA € 03HAMOMIIEHHS Ta OBOJIOJIHHS CYdaCHUMH
TEOPETUYHUMH TIOJIOKCHHSAMHU 1 MAaTEMaTHYHUMHU METOJaMHU aHATITUYHOT reOMeTpii Ta JHIMHOT
anreOpu, a caMe METOJaMH BEKTOPHOI Ta MaTPUYHOI anreOp, MOCTIIHKEHHS TC€OMETPUYHUX
00’eKTiB Ta iX BIACTMBOCTEH MNUISIXOM BHBYCHHS BIACTUBOCTEH DIBHSHb, T'€OMETPHUYHUMHU
o0paszamu SKUX € 111 00’ €KTH.

1.2. OcHOBHI 3aBIaHHS BUBYEHHS TUCIUAILIIHI

OCHOBHMMH  3aBAAHHSIMH BHBYCHHS JIMCUUIUTIHM € TPaKTHYHE  3aCTOCYBaHHS
TEOPETUYHHX IOJIOKEHb 1 MAaTEMAaTHYHUX METO/IIB aHATITUYHOI T€OMETpIi Ta JIHIHHOT airedpu
JUIS  PO3B’sA3yBaHHS 3a7a4y; CTBOPCHHS MaTeMaTHYHOI 0a3W JUIs TMOJAIBIIOT0 BUBYCHHS
HOPMaTUBHHUX Ta CHEIia/i30BaHUX JUCIHILIIH, a caMe

- 3aCBOEHHS OCHOBHHMX MPHUHIMIIB MOOYJOBM  MaTeMaTHYHUX  MOJENIeH i3
BUKOPHUCTAHHSIM METOJIIB MATPUYHOTO 1 BEKTOPHOTO aHAJIi3y, KOOPAUHATHOTO METOLY;

- OBOJIOJIIHHS HABUYKAMHM 3/I1HCHEHHS aHalli3y MoOyJ0BaHOi MOIei;

- HaOyTTA JOCBiy BUILHOTO OINEpyBaHHS aOCTPaKTHUMHU MaTeMaTHYHUMHU 00’ €KTaMH Ta
HAOYHOTO TIOJIAaHHS PE3YJbTATIB CIOCTEPEKEHb Yy pI3HUX OO0JNAcTsIX 3HaHb 3a
JOTIOMOT'O}0 T€OMETPUYHHUX 00pa3iB;

- (opMyBaHHS CHCTEM 3HaHb JJISi CAMOCTIHHOTO MPOBEICHHS HEOOXITHUX PO3PaXyHKIB y
pamkax T0OyJOBaHHUX MOJENEH 3 METOH BITHOBJICHHS KUIBKICHUX 1 SKICHHX
XapaKTEePUCTUK 00’ €KTIB JIJIs1 MPOTHO3YBAHHSI Ta MPUUHATTSA ONTUMAIbHUX PILICHb.

1.3. KinbKicTh KpeauTiB 4

1.4. 3aranbHa KiabKicTs Togud 120



1.5. XapakTepucTrKa HaB4aIbHOI IUCIUTUTIHA

O00B’sa3K0Ba

Bun KiHIIEBOTO KOHTPOJIIO (CEMECTPOBUI €K3aMeH a00 3aJTiK)
CemecTpoBHii €K3aMEH

Jlenna gopma HaBYaHHS | 3aouHa (qucTaHIiiiHa) popma HaBUAHHS
Pik migroroBxu
1-i | -if
Cemectp
1-ii | -it
Jlexii
32 rop. | TOJI.
[IpakTiuHi, cCEeMIHAPCHK1 3aHSTTS
32 rop. | TOJI.
JlaGopaTopHi 3aHATTS
TO/I. | TOJI.
Camocriiina po6oTa
56 rop. | O,
VY Tomy 4mCIi IHAUBINyaTbHE 3aBIaHHS
5ron.

1.6. 3arutaHoBaHi pe3yabTaTH HAaBYaHHS

3rifHO 3 BUMOTAMH OCBITHBO-TIPOQECiitHOT (OCBITHRO-HAYKOBOI) MpOrpaMu CTYJACHTH
MOBWHHI JIOCSATTH TaKUX pe3yJabTaTiB HaBYaHHSI: B pe3ynbraTi BHBUCHHS HaBYAIBHOT
JMCIUIUTIHA CTY/ICHT IIOBUHEH

3HATH: a) OCHOBHI TOHATTS, TEOPETHYHI IIOJOKEHHS 1 METOAM JIHIMHOI anredpu,
MOXJTMBOCTI 11 BUKOPUCTAHHS NPH CKJIaJaHHI MaTeMaTUdHO1 Mojeni (Hi3uyHuX 3a7a4, a came:

BU3HAYHHKH, iX OCHOBHI BJIACTHBOCTI Ta CIIOCOOM OOYMCIIEHHS,

OCHOBHI PI3HOBHIM MaTpPHIIb,

Ji1 HaJlT MATPHIISIMKM Ta iX BJIACTHUBOCTI,

oOepHeHa MaTpHIld,

3aco0u po3B’sA3aHHS KBaJIpaTHUX CUCTEM JITHIHHUX anreOpaidyHuX PiBHSHB ,

3aco0M aHai3y CyMICHOCTI IOBUIBHUX CUCTEM JIHIHHUX anreOpaiyHuX PiBHSHB;

0) OCHOBHI TOHATTSA BEKTOPHOI aureOpu, MOXKJIUBOCTI 1i BHUKOPHUCTAHHS TIPH CKJIAJaHHI
MaTeMaTHYHOI MoJieni Pi3MYHuX 3a/1a4, a came

(hopMH TIOJIaHHS BEKTOPA;

TiHIIHI Ta HeNMiHIHHI omepallii HaJl BEKTOpaMH Ta iX BJIACTUBOCTI;
JHIAHY 3aJI€KHICTh Ta HE3aJIeKHICTh CUCTEM BEKTODIB;

0a3uc MpocTopy, po3Kiaa BEKTopa 3a 0a3ucom;

(dopMynu nepexoay Bijl OJIHIET CUCTEMH KOOPAMHAT Ha IUIOLINHI A0 HIIOT;

BMiTH: BHOMpaTH MaTeMaTH4HI METOAM JiHIMHOT anreOpu uIs  PO3B’A3aHHSA
MaTeMaTHYHUX 1 (GI3MYHUX 3a7ad, JOCHIKEHHS (I3UYHMX CHUCTEM Ta HaOyTH HaBUYOK
CaMOCTIMHOTO BUKOPHUCTaHHS 1 BUBYEHHS JIITEPATYpH 3 MaTEMAaTUYHUX JUCLHUIUTIH, a came

- OyayBaTu MaTpHIli SIK CKJIaJ0BI MaTeMaTHYHUX MOJenel (Pi3UYHUX 3a7a4, BUKOHYBATH
Iii HaJl MaTPUISIMH;

- PO3B’sA3yBaTH KBaJpaTHI CUCTEMH JIIHIHUX adreOpaiuHuX piBHSIHD;
- JOCHIDKYBaTH KBaJpaTHI CUCTEMU JIIHIHHUX HEOAHOPIAHUX PIBHSHD;




- BH3HAYATH 0A3UC BEKTOPHOTO JIHIMHOTO MPOCTOPY Ta PO3KIAAaTH BEKTOPH 32 0a3UCOM;
- BUKOHYBATH JIiHIHI Ta HENIHIAHI oneparii HaJ BEKTOpaMHu.

- 3aCTOCOBYBATH MO>XKIIMBOCTI BEKTOPHOI anredpu B 3ajJadax reoMerpii Ta cydacHoi (i3uKu Ha
PiBHI, JOCTaTHROMY JJISl PO3B’SI3aHHS CKJIAJHHUX CHEIiaTi30BaHMX 3aa4 1 MPaKTUYHUX MPoOIeM
NPUKIAAHOT Pi3UKH;

- 3aCTOCOBYBATHM Cy4YacCHi MaTeMaTHYHI METOAM Ui MOOYAOBM W aHai3y MaTeMaTHYHUX
Mojienel (PiI3MIHUX MPOLECIB;

- 3aCTOCOBYBAaTH MaTeMaTHU4HI MO Ul TOCIDKEHHS (DI3MYHHUX SBUII, PO3POOKH MPHIAIIB i
HAayKOEMHUX TEXHOJIOTIH;
- BUOMpaTH e(heKTUBHI METOAM MTPOBEACHHS IOCIIKEHb Y raly31 IPUKIaTHOT PI3UKY;

- BIIUIYKOBYBAaTM HEOOXiHYy HAayKOBO-TEXHIYHY IHGOpMallll0 B HAayKOBIi JiTeparypi,
€JIEKTPOHHUX 0a3ax, IHIIKX JKepesax, OLIHIOBAaTH HAIIHICTh Ta peJeBaHTHICTD 1H(OopMaIii;

- 0a30Bi1 3HaHHS y c(epl MTYIHOTO IHTEICKTY, HEHPOHHUX MEPEK Ta BEIIUKUX JAHUX Ta BMIHHSI
3aCTOCOBYBATH 111 3HAHHS (DI3UYHHUX JOCITIHKEHHSIX

2. TeMaTHYHUH JIAH HABYAJIBHOI AMCUHMILIIHYA
Po3ain 1. Jlinilina anareopa.

Tema 1. Teopis 6uznauHukie 008i1bHO2O NOPSOKY.

Beryn. O3HaueHHs BU3HAYHMKA IPYTrOro, TpeThoro NopsiakiB. O3HaueHHs nepectaHoBkH. [1apHi,
HEMapHi TepecTaHOBKU. 3HAK TepecTaHOBKW. O3HAYCHHS BHU3HAYHUKA JIOBUTBHOTO IOPSIKY.
BrnacTtuBocti BU3HauHUKIB. MeTou OOYHMCIIEHHS BU3HAYHMKA TPETHOTO MOpsaKiB. O3HaUeHHS
MIHODY, aJreOpaivHOTO TOTIOBHEHH MeTo M 00UnCIIeHHS] BU3HAYHUKA JJOBUTBHOTO TOPSIKY.

Tema 2. Teopis mampuyw

JliniitHI omeparrii Ha MaTpPUIIMHA. PaHT MaTpuIll 1o psAKaxX, paHT MAaTPHIll TIO CTOBITYMKAX.
Teopema mpo PIBHICTH PaHTy MO PsIKaX 1 paHTy MO CTOBITYMKAX JUIS JTOBUTbHOI MaTpuili. Panr
Marpuili. JloOyrok marpuib. BrmactuBocti moOyTtky Martpuiie. [lpuknaau. TpancroHyBaHHS
MaTpullb, BIACTUBOCTI. Jleski kimacu MaTpuilh (CUMETPUYHI, KOCOCHMETPHUYHI MaTpwili), ix
BJIACTUBOCTI. MaTpuuHi piBHsSHHS. HeBUpopKeH1 MaTpuill, iX BJACTHBOCTI.. MaTpuiisi 00epHEHOTO
JiHidHOTO BimoOpaxkeHHs. OOepHeHa Martpuild, ii BiactuBocTi. Metoa ['aycca 3HaxoKEHHS
00epHEeHOT MaTPHIII.

Tema 3. 3acanvra meopia cucmem AIHIUHUX DIGHAHD.

Cucremu niHIMHUX piBHAHBb. OCHOBHA TepMiHOJIOTIS. EKBIBaJCHTHICTH CHUCTEM JIHIMHUX

piBHsHB. Enementapui neperBopenHs. [Ipukmamu. JIiHIMHO 3aJie)kHi, HE3aJeXHI CHCTEMH, iX
BIacTUBOCTI KpuTepiit cymMicCHOCTI cucTteMHu JiHIHHUX piBHSIHB (Teopema Kponekepa-Kamemi).
CTpykTypa MHOXHHHU PO3B’S3KIB 3arajibHOi CHCTeMHM IIIHIHHUX piBHSIHb. DyHIaMeHTanbHA
CUCTEMa PO3B’S3KIB HEOTHOPITHOT CUCTEMHU JIHIHHUX piBHSAHB [IpuKkiamy.
Cucremu NiHIMHUX PIBHSIHb JPYroro, TpeTboro nopsiakis. Meton Kpamepa po3B’sizanHs cucteM
JMHIMHUX PIBHSHBb JPYroro, TpeThoro nopsakiB. Meton [aycca po3B’si3aHHs cHCTeM JHIHHUX
piBHSHB. JlocnimpKeHHs cUCcTeMU JIHIMHKUX piBHSIHB. MeTton ["aycca po3B’si3aHHS CUCTEM JHIMHUX
PIBHSIHB. 3BE/ICHHS CUCTEMU JIHIMHUX PIBHAHB 0 cXiq4acToi (opMH 3a JOIOMOTOI0 €JIeMEHTapHUX
nepeTBopeHb. JIOCHIPKEHHST CUCTEeMH JIHIMHUX PIBHSAHb 3a BUIVIAZAOM 1i cximdactoi (opmu.
MatpuyHuii METO1 pillIeHHS CUCTEM PIBHSHb..

Po3nin 2. BekTopHa anredpa

Tema 4. Cucmemu xoopounam. Hatinpocmiwi 3a0aui ananimuunoi ceomempii.
Hanpagsneni Bigpizku. JIiHiiHI oneparii Hal HanpaBiIeHUMH BipizkaMu. OCHOBHI TOTOXHOCTI.
JlekapToBi KOOpAWHATH Ha NpsAMil. J[ekapToBi KOOPAMHATH HA IUIOIIKHI Ta B IPOCTOPI.
Bincrans Mixk 1BoMa Toukamu. [[ineHHs Bipi3Ka B 3aJaHOMY BiTHOIIIEHHI.

Tema 5. Bekmopna aneebpa 6 npocmopi



[onstTs BekTopa. Oneparii Hax Bekropamu. JliHilHA 3a51€KHICTH BEKTOPiB. PO3MipHICTH
npoctopy. [Houstrs 6asucy. [lousaTTs opienranii. CkanspHuii 100yTok BeKTopiB. BekropHuit

I00YTOK BEKTOPIB. 3MIllIaHU# 1 MOABIHHMI TOOYTOK BEKTOPIB.

Tema 6. Ilepemsopenns cucmem KOOpOUHam
[lepeTBOpeHHs KOOpAMHAT Ha TUIONTUHI. [lepeTBOpeHHs JeKapTOBUX MPSIMOKYTHUX KOOPIMHAT Y
npoctopi. [onspHi, nuriHapudHi Ta chepudHi CUCTEMH KOOPAWHAT. 3aMiHa 0a3uCy 1 CUCTEMH
KOOpAMHAT B MPOCTOPI, HA IJIOMIKHI

3. CTpyKTYypa HABYAJIbHOI THUCIIHILTiHI

HazBu po3ainis i Tem

Kinekicts rogus

neHHa popma

3aouyHa hopma

YChO y TOMY YHCITi yChOT y TOMY YHCIT
ro | n | n |nab. [iug | c.p.| o |n| m|[nab. |inn | c p.
Po3ain 1. Jlinilina anredpa
Tema 1. Teopis 20 4 |4 4
BU3HAYHUKIB
JOBUTIBHOTO MOPSIKY
Tema 2. Teopis 30 6 |6 8
MaTpHIh
Tewma 3. 3arampHa 30 6 |6 8
TEOPist CUCTEM
JIHIAHUX PIBHSHD
Pazom 3a pozainom 1 80 16 | 16 20
Po3ain 2. Bekropna anreopa
Tema 4. Cucremu 10 2 |2 4
KOOp/WHAT.
Haiinpocriuri 3aga4i
aQHATITHYHOI TeOMeTpii
Tewma 5. Bexktopna 70 10 | 10 26
anreOpa B mpocTopi
Tema 6. 20 4 14 6
[lepeTBOpeHHs cucTeM
KOOPJMHAT
Pazom 3a pozainom 2 100 |16 | 16 36
180 |32 |32 56
Ycboro rogut

4. TeMH NPAKTHYHUX 3aHATH

Ne Ha3Ba remn KinbkicTb
3/1 T'OJIMH

1 | Teopist BU3HAUHHKIB JOBUILHOTO MOPSIKY 4

2 | Teopis mMaTpuib 6

3 | 3aranbHa Teopis CUCTEM JIIHIHHUX PIBHSAHB 6

4 | Cucremu xoopauHat. HaiirpocTinti 3a/1a4i aHaJIITHYHOT T€OMETPii. 2

5 | Bektopna anre6pa B mpocTopi 10

6 | IlepeTBOpeHHs cHCTEM KOOPIMHAT 4

Pazom 32




5. 3aBaaHHs A1 caMOCTiliHOI po6oTa

Ne HazBa tremun KinbkicTb
3/l T'OJIH
1 | HaBumTucs MeTo1aM OOYUCIICHHS BU3SHAYHHKIB JOBUIBHOTO TOPSIIKY S)
2 | HaBuuTHCS nIissM HaJl MATPHIISIMH, BMITH 3aCTOCOBYBATH TEOPIIO 7
MaTpHIh
3 | HaBumuTHcs 3aco0am po3B’si3yBaHHS CUCTEM HEOJHOPIIHUX JITHIHHUX 3
PIBHSHB
4 | BuBYHTH KpHUTEPii CYMICHOCTI MPSIMOKYTHHUX CUCTEM JIHIHHUX 5
piBHSAHB. BMiTH 3acTOCOBYBAaTH paHT MaTpHIIi ISl aHAJII3y CYMICHOCTI.
5 | 3HaTH Ta BMITH 3aCTOCOBYBATH KPUTEPIi CyMICHOCTI JOBUIBHUX 3
CHCTEM JIIHIHUX PIBHSIHB
6 | Bmitu BupinryBaTé HAWIPOCTINIi 3a/1a91 aHAIITHYHOT TeOMeTpii 3a 3
JIOTIOMOTO}0 BEKTOPHOT alreopu.
7 BI/IB"{I/ITI/I METO/IM Ta 3aCO0M BEKTOPHOI aiaredpa B MpocTopi AJis 97
BUPIICHHS MPUKIIAJTHUX 3a7a4
8 | Bmith 3acTOCOBYBATH METOJT KOOPIUHAT JIJIsl BUPIIIEHHS (PI3HIHIX 5
3ajad.
Pazom 56

6. InquBinyaJbHi 3aBIaHHS

[HauBiqyanbHI 3aBJaHHS BUIAIOTHCS OJIUH pa3 B ceMecTp . MeToro iHIuB1IyaIbHOTO
3aBIaHHS € TIEPEeBipKa pe3yJbTaTiB HAaBYaHHS 11010 PIBHS 3aCBOEHHS MaTepialy 3 JIOTTYHO
3aBEPIICHOT YaCTHHU AUCIUIUTIHM - po3aity “ BektopHa anredpa”.

Cmpykmypa inougidyaivbHo20 3a60aHHA
KoxHuil BapiaHT MICTUTh I’ATh NPAKTHUYHUX 3aBJaHb: J[Ba 3aBJAHHs NEPILIOrO PIBHS —
CTEpEOTHUIHI — BHU3HAYAIOTh CTYMIHb 3aCBOEHHS CTYIEHTOM IOYAaTKOBUX TEOPETHYHUX OCHOB
JUCLMIUTIHY; 1Ba 3aBJIaHHS JIPYTOro PIiBHA — JIarHOCTHYHI — BUSBJISIOTH 3/1aTHICTh CTYJEHTA JI0
BUpIIICHHS TUIIOBUX 3aBJIaHb 1 OJJHE 3aBJIaHHS TPETHOTO PIBHS — €BPUCTUYHE — CTABUTH 32 METY
OI[IHUTH TJIMOMHY 3HATH 1 TBOPYI MOKIIMBOCTI CTYJICHTa
[Ipuknan TeKCTy iHAUBITYaTbHOTO 3aBIaHHS

THUIIOBE IHAUBIAYAJIBHE 3AB/IAHHSA

1. V nexapToBiii IpSMOKYTHIN CUCTEM1 KOOPAMUHAT 331aHO TOYKHU:
A1(1,4,1), Ax3,2,1), Az, -1 -3), As«10,7,4)

3HaiTH:

e —

1. nmpoexuito Bektopa AjA, HaBektop A A,;

o N

Kyt Mk Bekropamu AjA,, AjA,;
wionty tpukytHuka A Ay Ag;
06’em mipamimn Aj A, Az A,
BUCOTY IipaMiiy 3 BEPIIUHU A4

6. piBHsAHHS Ta JOBXKHHY peOpa A A,,
2_3a1aHO BEKTOpH & = {1, 2, —1},bﬁ{2,1,3},6= {1,1,0} d= {O,—l,l}. TlepeBipUTH 91 YTBOPIOIOTH

BeKTOpH &, b, € 6asuc. Skmmo Tak, po3kinactu Bekrop d 3a 6azucom.




2. 3aano Bexropu a={1, 2,_1},5{2,1,3}16: {1,1,0},6 ={0,-1,1}. IlepeBipurn, un GyayTs

BEKTOpH d — 26,36 - 2d4, —2d+a ra KOMIUTAHAPHUMH.

7. Meroau HaBYAHHA

[Ipu BuKIamaHHI JUCIUILUTIHA BUKOPUCTOBYIOTHCS TaKi METOIM HABYAHHS:

JIexii 3arajJpHOTO XapakTepy;

Jlekmii-cemiHapu MPOOJIEMHOTO XapaKTepy

[IpakTu4Hi 3aHATTS:

[IpoGnemHi MeTOIM HaBYaHHSI 3 3aCTOCYBAHHSM PO3B’si3aHHS MPOOIEMHUX 3a7a4

METO/1 TPOOJIEMHOT0 BUKJIa/IaHHS 3 TOCTAHOBKOIO MPOOJIEMHU Ha TOYaTKy HOBOT TEMHU
YaCTKOBO-TIOIIYKOBUM  (€BPUCTUYHUII) METOJ 3 CaMOCTIHHOIO a0o KepOBaHOIO
BHKJIaJJaueM pOOOTOIO CTYJEHTIB MPU BUKOHAHHI IOTOYHUX 3aBAAaHb

JlocniiHULBKUIT  METOJ TpU CAaMOCTITHOMY BHpIINIEHHI CTyJAEHTaMu 3aBJaHb
KOHTPOJIBHUX POOIT

aKTUBI3allil CAMOCTIMHOIO BUBUEHHS CTy/IEHTaMHU JIITEpaTypu

8. MeToau KOHTPOJIIO

IloTouHHUIT KOHTPOJIb 13 TaHOT HABYAIBHOI JUCIHUILTIHUA MPOBOIUTHCS B TAKUX (hopMax:

- aKTUBHA po0O0Ta Ha JIEKIITHUX 3aHATTAX;

- aKTHBHA y4acTh Y BUKOHAHHI IPAKTUYHUX 3aBJaHb;

- POBEJICHHS MMUCHbMOBHUX KOHTPOJIBHUX POOIT;

- MPOBEJICHHS CAMOCTIMHUX KOHTPOJIBHUX POOIT (1HAMBIAYyaIbHE 3aBIAHHS);
- EKCITPEC-OTMMTYBAaHHS (3aBIaHHS JUIsI €KCITPEC-KOHTPOJIIO).

Iopsinok npoBeeHHsI IOTOYHOI0 OUIHIOBAHHS 3HAHDb CTYJAEHTIB

OrniHtOBaHHS 3HAHb CTYJICHTIB IT1i/1 Yac JICKI[IHHUX Ta MPAKTUYHUX 3aHATH TPOBOIUTHCS 32
HAKOINYIYBAJIBHOKO CHCTEMOIO.
Kpurepii omiHIOBaHHS BPaXOBYIOTb:

PO3YMIHHS, CTYITIHb 3aCBOEHHSI TEOPIi Ta METOI0JIOT1 MPOOJIEM, IO PO3TIISAAIOTHCS;
CTYITIHb 3aCBO€HHS (DAKTUYHOTO MaTepialy HaBYaIbHOI TUCIHUILIIHY;

03HAWOMIICHHS 3 PEKOMEHIOBAHOIO JIITEPaTypolo;

BMIHHSI ITOE€THYBATH TEOPIIO 3 MPAKTUKOIO ITiJ] Yac PO3B’s3aHHS 33724 00UYHCIIOBATBHOTO
13aCTOCOBHOTO XapakTepy;

JIOTiKa, CTPYKTYypa, CTUIIb BUKIIQAYy MaTepiaiy B MUCbMOBUX poOOTax 1 MmiJ yac BUCTYIIIB B
ayIuTOpii, BMIHHS OOIPYHTYBATH CBOIO MO3UIIIIO, 3/11IHCHIOBATH y3arajlbHEHHs
iH(popMarlii Ta pOOUTH BUCHOBKH.

MakcuMaabHO MOYIIMBUHN 0l 32 KOHKPETHUM 3aBJIaHHSIM CTaBUTHCS 32 YMOBHU

BIIMOBIAHOCTI 1HAMBIAYyaJIbHOTO 3aBJIaHHS CTYAEHTa a00 HOro yCHOI BiIMOBIA1 BCIM
3a3HaYeHUM KpHUTepisaM. BigcyTHicTh Tiei abo 1HIIOT CKJIaZ0BOT 3HIKYE KUIBKICTh OaliiB

Konmpononi 3anumanns 00 nepuiozo po3oiny

1. TlepectaHoBKa MHOXXKMHHU 3 N €JIE€MEHTIB. 3HaK MEepecTaHOBKU. /loBecTH, 110 TPaHCHO3MILIIA
3MIHIO€ MTApHICTh EPECTaHOBKHU.

2. O3HayeHHs BM3HAYHMKA JOBUILHOTO MOpAAKy. /loBecTu, 110 omeparlisi TpaHCIIOHYBAaHHS He
3MIHIO€ 3HAUYEHHSI BU3HAYHHKA.

3. O3HayeHHs BU3HAYHMKA JOBUILHOTO MOPsAKY. JloBecTH, MO SKIIO J1BA PSIKU (CTOBITYMKA)
MOMIHATH MICISIMM, TOJAlI 3HAaK BU3HAYHMKA 3MIHUTbCA Ha NpoTwiexHuid. [loBectH, 1o
BU3HAYHMUK € JIIHIIHHOIO (DYHKIII€I0 €IEMEHTIB JOBUTLHOTO HOTO psi/iKa (CTOBITYUKA).
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O3HaueHHs BU3HAYHUKA JIOBUIBHOTO MOPSIKY. JlocTaTHI yMOBH PIBHOCT1 BUSHAYHHKA HYIIO.
O3HaueHHs BU3HAYHUKA JOBUIBHOTO MOPAAKY. Jl0BECTH, 10 BUBHAYHUK HE 3MIHUTHCS, SKIIO
JI0 OJIHOTO 3 PSIIKIB (CTOBIMTYMKIB) JI0JIATH JTIHIHHY KOMOIHAIIIIO THIIUX PAIKIB (CTOBITYHKIB).
O3HayeHHS MIHOPY, anreOpaidHOro TOTIOBHEHHS 0 €JIEMEHTa MaTpPHUIll 3 HOMEPOM i J.
JHosectu hopmMyity po3Kiiaay BU3HAYHHKA 110 €JIEMEHTAX JACSKOTO PsIKa (CTOBITYMKA).
O3HaueHHS BH3HAYHHMKA JIOBUIBHOTO MOPSAKY. 3aCTOCYBaHHS TeOpii BHU3HAYHHKIB JI0
JOCIIDKEHHST MaTPHIIl Ha HEBUPOKEHICTb.

O3HaueHHs BU3HAUYHUKA JOBUTLHOTO TOPAIKY. 3aCTOCYBaHHS TEOPil BU3SHAYHUKIB JI0
3HaXOPKEHHS 00EPHEHOT MaTPHIIL.

O3HaueHHs BU3HAUYHUKA JOBUTLHOTO MOPAIKY. 3aCTOCYBaHHS TEOPil BU3SHAYHUKIB JI0
po3B’s3anns BuzHauenux CJIP.

EnemenrtapHi nepeTBopeHHs SIK J0OYTOK MaTpHUIlb.

Sk eneMeHTapH1 NEPETBOPEHHS 3MIHIOIOTh 3HAUEHHS BU3HAUYHUKA?

Teopema npo 100yTOK MaTpHIIb.

JoOyroxk wmatpuub. JloBectn, mo ans AoBUbHOI Matpuumi Ae M, BHUKOHYETHCS
AE=EA=A, AO=0A=0, ne E — oguanuna Matpuns, O — Hylb0Ba Marpuis. JloBecTy,

oo JUlsl JOBUIBHOTO 4YMCIa o €R, uIs  JOBUIBHMX Martpuib Ae M BeM

Bukonyetbes (o A)B = A(aB) =a (AB).

Jobyrox w™arpunb. JloBectu, mio mis JIOBUTHHUX MAaTPHUIIh ABeM,.,CeM,,
BukoHyethest (A+B)C = AB +BC.

HobOyrokx Matpuup. JloBectn, mo M JoBUIbHUX Marpuub Ae M., BeM,,,C e M,
Bukonyetbes (AB)C = A(BC).

TpancnonyBanHs Matpuilb. JloBecTH, 1m0 I TOBUIBHUX MaTPHIlh A,BeM,.,, ans

mxr 1 rxn

. T T T
JOBITEHOTO YMCNa O, € R BUKOHYEThCS (AT) =A (A+B) =A"+BT, (aA) =aAT.
TpancnonyBanHs Matpullb. JIOBECTH, 0 I JOBUIBHUX MaTPHIlh AeM,.., BeM,,
BHKOHYEThCS (AB)T =BTAT.

O3HayeHHs paHry MaTpuili. Teopema mpo panr 100yTKy MaTpULb.
Cucremu JiHIHHUX PIBHSAHB: OCHOBHA TEPMIHOJIOT1s

Meton Kpamepa po3B’si3aHHS CUCTEM JIIHIWHUX PiBHSHD.

Metoa MaTpuyHUH PO3B’sI3aHHS CUCTEM JIIHIHHUX PIBHSIHb.
Meton ["aycca po3B’ss3aHHS CHCTEM JIIHIHHUX PIBHSHD

Teopema Kponekepa-Kamneni.

Konmponwoni 3anumanns 00 opy2020 po3oiny
Cyma BektopiB (o3HaueHHs) . JloBecTu, IO omepallis 10/JaBaHHS BEKTOPIB acoliaTHBHA,

TOOTO (é +b )JFC =a+ (b +4C) JUTSL TIOBUTBHUX BeKTOpiBHaTbTC.

JloOyTOK BekTopa Ha uKcio (o3HaueHHs). JloBecTH, 110 A1l TOBUIBHHUX JTIMCHUX YHCeN o, 3
JUIs IOBLIBHOTO BekTopa @ “Bukonyethest o (P a)= (o p)ar

O3HayeHHs PIBHOCTI ABOX BEKTOPiB. JloBecTH, 10 Al AOBUIHLHOTO JIMCHOTO YMCTa O, JUIS
JIOBUTBHHX BEKTOPIB &, 0 _’BI/IKOHyeTLCH o (a b )a= oa fab.

JloOyTOK BekTOpa Ha 4yucio (o3HadeHHs). JloBecTH, 110 i TOBUIBHHUX TIHCHUX 4Hcel o, [3
JUIAL JIOBUIBHOTO BeKTOpa @ BUKOHYeThes (0L + P )a =0d + Ba.

O3HaueHHs BEKTOPHOTO MpocTopy. HaBectr MpUKIIa ] BEKTOPHOTO MPOCTOPY.
O3HaueHHs JNIHIHHOI HE3aleXHOCTI CHCTeMHU BeKTOpiB. JloBecTH, 110 JBa HEKOJIHEApPHUX
BEKTOPH Ha IUIOIIKHI € JIHIHHO He3aJIeKHUMH.
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O3HaueHHs JiHIAHOT 3aJIE)KHOCTI CUCTEMH BEKTOpiB. JloBecTH, 110 J1Ba BEKTOPH HA MPSMIN €
THIHHO 3aNeKHUMHU.

O3HaueHHs JiHIHHOT 3aJI€KHOCTI CUCTEMH BeKTOpiB. HeoOxinHa i mocTaTHs yMOBa JiHIHHOT
3aJIeKHOCTI CUCTEMH BEKTODIB.

basuc BekropHOTrO IIpocTopy (03HaYeHHs). TBEpKEHHS PO PO3KIIA]] TOBUILHOTO BEKTOpa 3a
0a3UCHUMH BEKTOPaMHU.

basuc BexTopHOTO IIpOoCcTOpY (03HAUYEHH:). TBEPIKEHHS PO €IUHICTH PO3KIATy BEKTOpa 3a
0azucom.

ba3uc BekropHoro npocropy (o3HadeHHs). TBEpAKEHHS PO KOOPAMHATH BEKTOPA, SIKUH €
TiHIHHOIO KOMOIHAITIEIO 33/1aHUX BEKTOPIB.

TBepmxeHHs npo 6a3uc Ha MpsIMii, Ha TUIONIUHI, B TIPOCTOPI.

3aranbHa JeKapToBa CHCTeMa KOOpPJWHAT (O3HAYEHHS). 3ajada Mpo MOAUT BIApi3Ka y
3a/IaHOMY BIJHOIIICHHI.

OptoHopMOBaHUil 6a3uc, NPSIMOKYTHA JIEKApTOBA CHCTEMa KOOPAMWHAT (03HA4YEeHHs). 3agaya
PO MO/ BiIpi3Ka y 3aJaHOMY B1THOILIEHHI.

[Ipoekiis Toukn Ha IUIOIIMHY, BEKTOpa Ha IUIOMMHY (o3HaueHHs). JloBecTu, 1o Juist
JOBUTHHOT IJIOMUHA Ol , IOBUTBHUX BEKTOPIB &, b BUKOHYeThes a=bh = Ipy a=1IIpy b.
[Ipoexiis Touky Ha HpsMy, BEKTOpa Ha NpsSMY Ha IUIOMIKHI (03HaYeHHs). JloBecTH, o A
JIOBITBHMX BEKTOpa &, YMCIA A , PsMoi y BuKOHYyeThest Ip, (Aa&) = A Ilp, a:

[Ipoexkmiss BekTopa Ha BekTOp (O3HA4eHHs). JloBecTw, MO /i JAOBUIBHHUX BEKTOPIB

a,b,c (6 # 0) BUKOHYeTECs @ = b = Tlp,-a'= IIp, b.
[Ipoexkmis BekTopa Ha BekTOp (O3Ha4eHHs). JloBecTw, IO /i JAOBUIBHHUX BEKTOPIB
a,b,c (5 # 0) BHKOHYETBCS Hpc—(a + b) = TIp; a +Ip.-b.

Ckamsipauii T0OYTOK BEKTOPIB (03HA4YEeHHS). TBEp/HKEHHS TIPO BIACTHBOCTI CKAJIIPHOTO
TOOYTKY.

Bupa3s ckansapHoro mo0yTKy 4epe3 KOOpAMHATH BEKTOPIB B TOBUILHOMY 1 OPTOHOPMOBAHOMY

6asuci.
['eomeTpuyHi BIACTUBOCTI CKAISIPHOTO TIOOYTKY.

BekTopuwuit 100yTOK BekTOpiB (03HauYeHHs). JJoBecTH, 1110 [3, 5} = —[5, 5].

Bekropnwuit 100yTok BeKkTOpiB (03HA4YeHHS:). JloBeCTH, M0 IS JOBUILHOTO JIICHOTO YUCIa O
BUKOHYETHCS |:OL a, 5} = [é,akﬂ =qQ [é, 5]

Bekropuuii 106yrok BekTopiB (03HaueHHs). JloBecTH, 1110 [é + 5, c } = [EI, ¢ ] + [bi c }

Bupas BekTopHOTO JOOYTKY Yepe3 KOOPIAMHATH BEKTOPIB B JJOBUIBHOMY i OPTOHOPMOBAHOMY
0asuci.

Mimanuii 1oOyTOK BeKTOpIiB (03HaueHHs). JloBecTH, 10 MillaHui 100yTOK BEKTOPIB 3a
MOJIyJIeM JOPIBHIOE 00’ €My Mapajenerninena, skiui moOy10BaHuN Ha IUX BEKTOPax.
Mimanuii 100yToK BekTOpiB (03HaueHHs). [loBectu, 1o MmimaHuii 10OyTOK BEKTOPIB €
JOJTaTHUM (BiJI'€EMHHM ), SIKIIO 111 BEKTOPH € IPaBOIO (JTIBOIO).

Mimanuii 106yToK BEeKTOpiB (03HaueHHs). JloBecTu, 1m0 MimaHUi AOOYTOK BEKTOpPIB
nopiBHIO€ 0 TOJ1 1 TUIBKH TOJ1, KOJIM BEKTOPH € KOMIUTAHAPHUMH.

Mimanuii 106yTok BekTopiB (03HaueHHs ). [loBecTH, 110 ([5b]6) :(5[b6]) JosecTn,
IO SKIIO MEPEeCTaBUTH MICISIMHU JBa BEKTOPH B MIIIAHOMY JOOYTKY, TO 3HAaK MIIIAHOTO
NOOYTKY 3MIHUTBCS Ha MPOTUJICKHUHN. JoBEeCTH, 10 MillaHuil 10OYTOK BEKTOpIB — JiHIHHA
(GyHKIIS IO KO)KHOMY 3 apT'yMEHTIB.

Bupa3 mimaHoro 100yTKy yepe3 KOOpAMHATH BEKTOPIB B JOBUIBHOMY i OPTOHOPMOBAHOMY
6azuci.

[lepeTBOpeHHs KOOPAMHAT HA IJIOLIHHI.



32. [lepeTBOpEHHS EKAPTOBUX MPSMOKYTHUX KOOPIHMHAT Y IIPOCTOPI.
33. [ounsapHi, mumiHApUYHI Ta chepryHi CUCTEMH KOOPAUHAT.
34. 3amina 6a3ucy i cHCTEMH KOOPIMHAT B IIPOCTOPI, HA TUIONIUHI.

KonTpoJsbsHna po6ora

MeTor0 KOHTPOJIEHOT pOOOTH € TIepeBipKa pe3y/IbTaTiB HABYAHHS IIOJI0 PIBHS 3aCBOEHHS
MaTepiay 3 JOT1YHO 3aBEepIIECHOT YACTHHU JUCUHUIUIIHY - PO3JLTY .

Cmpykmypa KoHmpoivHoi po6omu

KoxHuit BapiaHT MICTUTh TI’ITh NMPAKTHYHUX 3aBJaHb: J[Ba 3aBJAHHS IEPIIOTO PIBHS —
CTCPEOTHITHI — BHU3HAUYAIOTh CTYITIHb 3aCBOEHHS CTYICHTOM ITOYATKOBUX TEOPETHUYHHUX OCHOB
JUCIUIUIIHY; 1B 3aBJaHHS APYroro piBHS — JIarHOCTUYHI — BUSABJISIIOTH 3JIaTHICTh CTYACHTA JI0
BUPIIIIEHHSI TUTIOBUX 3aBJaHb 1 OJJHE 3aBJaHHS TPETHOTO PIBHS — €BPUCTHYHE — CTABUTH 3a METY
OI[IHUTH TJIMOMHY 3HATH 1 TBOPY1 MOKIIMBOCTI CTYJICHTa

Cawmocriiina pooora cryaenra (CPC) e popmoro opranizaiiii HaBUaJIbHOTO MPOIIECY, 32
SAKO1 3aIUIaHOBaHI 3aBJAaHHS BUKOHYIOTbCS CTYAEHTOM CaMOCTIHHO MiJ] METOJAUYHUM
KEpIBHUIITBOM BHKJIa/1avya.

Meta CPC — 3acBO€HHSI B TIOBHOMY 00cs31 HaBYaJbHOI MporpamMu Ta (GOpMyBaHHS y
CTYJIEHTIB 3arajbHUX 1 TPoQeCIiHUX KOMIETEHTHOCTEH, SKI BIAIrTpalOTh CYTTEBY pPOJIb Yy
CTaHOBJIEHH1 MaiflOyTHHOTO (haxiBIls BUIIOTO PIBHS KBasi(iKarlii.

CPC Bxirouae:

nioecomoséky 00 3aHAmMb, A CcaMe€:. OIpalllOBaHHSA JICKI[IHHOTO Marepiary Ta
PEKOMEH/IOBAHO1 JIITepaTypH, IMJATOTOBKY 10 MPAKTUYHUX 3aHATh, JO KOHTPOJBHUX POOIT;
CHUCTEMAaTH3aIli€ BUBUCHOTO MaTepiajly 3 METOIO MATOTOBKH JI0 €K3aMEHY,

BUKOHAHHA 3A680aHb, SIK1 TIepea0avar0Th: OMPAIIOBAHHS TEOPETHYHOTO Marepialy Ta
OKPEMUX MUTAaHb MPAKTUYHOTO (3aCTOCOBHOTO) 3MICTY; IIATOTOBKY JI0 3BITY-3aXHCTY 3aBJIaHb 13
CaMOCTIIHOT pOOOTH.

[IpoTarom KOXKHOTO CEMECTPYy OCHOBHOIO ()OPMOIO KOHTPOJIIO CaMOCTIHOT pOOOTH CTYICHTIB €
€KCIIPeCc-KOHTPOJIb 200 TeCTyBaHHS.

Iiocymkoeuit konmponw. IlinCyMKOBUH KOHTPOJIb 3HaHb Ta KOMIIETCGHTHOCTEH
CTYJICHTIB 3JIIHCHIOETHCS Ha ITIJICTAB1 MPOBEICHHS CEMECTPOBOrO ek3aMeHy. Ex3zameHariiitHuit
OLIeT OXOIUTI0E MporpaMmy AMCLUUIUIIHM 1 mependadae BU3HAYEHHS PIBHS 3HAHb Ta CTYIMEHS
OTIaHYBaHHS KOMIIETEHTHOCTEH .3aBJaHHSIM €K3aMEHy € IMepeBipka PO3yMIHHA CTYIECHTOM
MpPOrpaMHOTO  Marepialy B  LUIOMY, JIOTIKM Ta B3a€MO3B'SI3KIB MDK  OKPEMHMH
PO3/LIaMu,3JaTHOCTI TBOPUO BUKOPHCTOBYBATH HAKOMHMYEHI 3HAHHSA, BMIHHSA (DOpPMYIIOBATH
CBOE CTaBJICHHs JI0 TMEBHOI MpoOJIeMH HaBUAIbHOI JAUCUUIUIIHM TOIIO. B ymoBax peamizanii
KOMIIETEHTHICHOTO MiIX0y €K3aMeH OIL[IHIO€ PIBEHb 3aCBOEHHS CTYIEHTOM KOMIIETEHTHOCTEH,
1110 nepeadaueHi kBaniikalifHUIMH BUMOTaMHU.

Cmpyxkmypa exk3zamenayiitnozo oinemy

Koxen exzaMeHaliiiHuii Ou1eT CKIaAaeThes 13 2 TEOPETUYHUX MUTAHb (OJHE 3 MEPIIOTO
po3ainy, Apyre — 3 Ipyroro po3ziay) Ta 3 MpakTHUHUX 3aBlIaHb, SKi epen0avyaoTh po3B’ I3aHHS
TUTIOBUX 3aBJaHb Ta J03BOJISIOTH JIarHOCTYBAaTH PIBEHb HOTO KOMIIETEHTHOCTI 3 HaBUYaJIbHOT
mucuuruiing. Exk3aMmeHnaniiinuil OuteT BKIIIOYAa€ OJHE CTEPEOTHUIIHE, OJHE JIAarHOCTUYHE Ta OJHE
€BPUCTUYHE 3aBJaHHS,

CeMecTpoBHii KOHTPOJIb Y POpMi ex3amery POBOAUTHCS MUCbMOBO. Ha ek3aMeH BUHOCSATHCS
KITFOYOBI MUTAHHS, TUTIOB1 1 KOMIUIEKCHI 3aB/IaHHS, & TAKO 3aBJIaHHs, 1110 MOTPEOYIOTh TBOPUOT
BIJINOBI/Ii, BMIHHS y3arajibHIOBaTH iH(OpMAIIil0 Ta CHHTE3yBaTH OTPUMaH1 3HAHHS JUIs
BUpILICHHS NEBHUX Mpo0ieM (haxoBoi HampaBiIeHOCTI. Pe3ynbraT ek3aMeHy OIL[IHIOEThCS Y



Oanax(MakcuManbHa KUTbKICTh — 40 Gami). [TizcyMKkoBa o1liHKa 3 HABYATLHOT JUCIUILTIHY €
CyMOI0 0alliB 3a ek3aMeH, Ta OalliB, OTPUMAHUX Y PE3YJbTaTi MIOTOYHOTO KOHTPOIIIO 32
HAKOTMYYBAJIbHOK CHCTEMOIO

Posznopin 6aniB, ki OTPUMYIOTH CTYJCHTH HPOTITOM CEMECTPY, HABEACHO B HACTYITHOMY
po3mini

9. Cxema HapaxyBaHH# 0aJiiB

[ToTouHuit KOHTPOIIB, CaMOCTIiTHA POOOTa, IHIUBIAYATBHI Pasoy | EX3 Cym
3aBAaHHA MEH a
Kontp. Kontp. Temminy-
. pobora, . pobora,
Po3zmin 1 Po3zmin 2 aJIbHe
nepenbaveHa nependaveHa 3aBAHHS
HaBY. IJIAHOM HaBY. IJIAHOM 60 40 | 100
T1 | T2 | T3 T4 | TS5 | T6
4 6 6 9 2 |10 4 9 10

T1, T2 ... T12 — Temu po3/iTiB.

Kpurepii ouiHlOBaHHSI HABYAJIbHUX /I0CATHEHD

Kpumepii oyinroeanna KonmponvHoi pooomu

3a YMOBHU BUKOHAHHS BCIX 3aBJaHb 3 )IGMOHCTpaI_[iCIOI rIu0OKUX 3HAHb TCOPCTUIHUX

MOJIOKEHHSI AUCLUIUIIHY 1 BMIHHSI 3aCTOCOBYBATH iX IMiJ Yac pO3B’S3aHHS MPAKTHUUYHUX 3aBJIaHb,
3a BUCOKHH PiBeHh O(GOPMIICHHS MHCHMOBOI poOOTH CTyAeHT oTpumye 9 Oamis. Ilpu mpomy:
cinoBecHl (opMyntOBaHHA 1 CHUMBOJBHI MaTeMaTHYHI 3alUCH TOBWUHHI OyTH: YITKHMH 1
JaKOHIYHUMU; (HOopMabHI BUKIAIKU (IEPETBOPEHHSI BUPA3iB), YHUCIOBI PO3PAaXyHKH 3JIHCHEH1
parioHanbHUMH (€(heKTHBHUMHU) CITIOCOOAMU; 1 B IIJTOMY pOOOTH aKypaTHi, 03 BUIIPABJICHb.

TIposooumucs 2 konmponvai pobomu..
Kpumepii oyinroeanna konmpoavnoi po6omu
00 po3oiny «/linitina anceopa»

Jlepue 3aBnanus —0,5 Gan
— BMIHHS 3A1MCHIOBATH JIIHIAHI oriepartii HaJ MAaTPUIISIMHU .
Hpyre 3aBaanns — 1 6anm
- 1 06an (3a) — BMiHHS OOYHMCIICHHS BUSHAYHHUKA TPETHOTO MOPSIIKY
- 0.5 6ama — momMmIIKM Tipu OOYUCIICHHI;
Tpete 3aBnanus—4 Gana
- 1 6an (4 a) — BMiHHS BUpIIIIEHHS CHCTEMH piBHSAHBL MeTo10M Kpamepa,
- 0.5 6ama — noMuIIKM ipu OOYMCIICHHI.
- 2 6an (4 6) — BMiHHS BUPIIIEHHS CHCTEMH PIBHSIHb MATPUYHUM METOIOM
- 1 6an — MOMUJIKK TIPH OOYMCIICHHI
- 16an (4 B) —BMiHHS BUPIIICHHS CUCTEMH PiBHAHBL MeTOI0M ["ayca.
- 0.5 6ana — moMuIKM pU 0OUYKMCIICHHI.
YerBepTe 3aBaanHsa— 1,5 6ana
- 1,5 6a1— BMiHHS OOYHUCIIEHHS BU3HAYHHMKA YETBEPTOTO MOPAIKY PI3HUMHU METOIaMHU
- 0,5 6an — moMuiku mpu 0OYHCIIEHHI.
II’saTe 3aBanus— 2 Oana
- 2 Oam — BMIHHS JOCTIIUTH CYMICHICTb CUCTEMH JIIHIMHUX PIBHSIHb, BUPILIYBATH
MaTp4Hi PiIBHSIHHS.

Kpumepii oyintosanna konmponwvnoi pooomu 00 po3oiny «Bekmopna anzeopa
Iepuue 3aBnanns — 1 6an
— 3HaHHS CKaJSIPHOTO Ta BEKTOPHOTO JOOYTKIB OPT.




Jlpyre 3aBmaHHs — 2 6ana
— 0,5 Gana — BMIHHS 3HAXO/AUTH CKAJISIPHUHN T0OYTOK B KOOPJMHATHOMY BUTJISIL;
— 0,5 Gana — BMIiHHS 3HAXOJAUTH KYTH MDXK BEKTOPaMHU;
0,5 Gasia — BMiHHS 3HaXOJUTH BEKTOPHHUH JT00YTOK B KOOPIAMHATHOMY BUTJISII;
0,5 Gana — BMIHHS 3HaXOAUTH 3MillIaHUN JOOYTOK B KOOPAMHATHOMY BHUTJISI/IL.
Tpete 3aBganns — 1,5 6ana
- 1 ©Oam — BMIHHSA 3HaXxOAWTH CKAJISPHUH JOOYTOK Ta JOBXHHY  BEKTOpa B
0€3K00pIMHATHOMY BUTJISII,
— 0,5 Gana — BMIiHHS 3HaXOJAWTH BEKTOPHUH T0OYTOK B O€3KOOPIMHATHOMY BUTJISIIL;

YerBepre 3aBganns — 1,5 6ana
— 3HaHH$S O3HAK KOMIUIAHAPHOCTI BEKTOPIB Ta O3HAK JIIBOI Ta MPaBOi TPIIIKU BEKTOPIB.

I’siTe 3aBaanus — 3 Ganu
—  BMIHHS BUPILIEHHS 33124 €BPUCTHYHOTO PIBHSL.

Ilepecknaoanus MoO0ynbHOI KOHMPOIbHOI pOOOMU 00360JAEMbCSA NIOYAC NIOCYMKOBO2O

KOHMPOJIIO.
Kpumepii oyinroeanns inougioyaivbHo2o 3a60aHHA

3a yMOBHM BHMKOHAHHS BCIX 3aBJaHb Ta YCHIIIHOIO 3aXUCTY 3 JAEMOHCTpPALIEI0 TNIHOOKUX
3HaHb TEOPETUYHHUX TOJIOKEHBb AWCIIUIUTIHA 1 BMIHHSI 3aCTOCOBYBATH iX T Yac pPO3B’SI3aHHSA
MPAKTUYHUX 3aBJIaHb, 32 BUCOKUU piBEHb 0(DOPMIICHHS MMCEMOBOT POOOTH CTyACHT oTpumye 10
6ainiB. [Ipu nboMy: croBecHi (OPMYITIOBAaHHS 1 CHMBOJIBHI MaTeMaTUYHI 3alMCH TTOBUHHI OyTH:
YITKUMH 1 JJAKOHIYHUMH; (popMabHI BUKIAIAKK (TIEPETBOPEHHS BHUPA3iB), YHCIOBI PO3PAXyHKH
3MICHEH] paIioHaTbHUMH (eEeKTUBHUMH) crocobaMu; 1 B IUIOMYy poOOTH akypartHi, 0e3
BUIIPABJICHb.

[HuBITyabHE 3aBAAHHS BUKOHYETHCS MiAYac caMOCTIiHOT podotu. HasBHICTD MpaBMIIbHOT
po6oTH —5 OatiB, 3aXUCT — 5 GaiiB, 3aXKUCT POOOTH MTPOBOUTHCS MiMyac KOHCynbTamid. KineBwii
TEepPMIH 37a4l IHAMBITyaIbHOI pOOOTH mepmoro cemectpy 25 mmcromany 2022 poxy, 3aXUCTy -2
epyons 2022 poky.

Kpurepii ouiHIOBaHHS 110322y IMTOPHOI CAMOCTIHOI po0OTH CTYJAEHTIB. 3araJibHUMHU
KpUTEPIIMH, 3a SKUMH 3JIHCHIOETHCS OIIHIOBAHHS I103aayJUTOPHOI CaMOCTIHHOI poOoTH
CTYJICHTIB, €: TIMOWHA 1 MIIHICTh 3HaHb; HAJIC)KHUI PIBEHb MHUCIICHHS, BMIHHS CHCTEMAaTH3yBaTH
3HaHHS 3a OKPEMHUMH TeMIaMH 1 pOOUTH OOTPYHTOBaHI BHCHOBKH; BOJIOJIHHS TMOHSTIHHHM
armapatoM, HaBUYKaMH 1 NPUAOMAMM BUKOHAHHS IPAKTHYHHUX 3aB/aHb; BMIHHS 3HAXOIUTH
HeoOxiaHy iHdopmartito, 3A1liCHIOBaTH 11 cUCTEMaTHU3allil0 Ta 00pOOKY.

BukonaHHs 3aBJIaHb CaMOCTIHHUX POOIT 3a TEMaMH HaBYAJIbHOT AUCITUIUIIHN OI[IHIOETHCS
3BaKAIOYU Ha:

- pO3yMiHHS, CTYIiHb 3aCBOEHHS TEOPil Ta METOI0JIOTT MPOOIEeM, 1110 PO3IIISIAI0THCS;

- CTyIiHb O3HAWOMJICHHS 3 PEKOMEHIOBAHOIO JIITEPATYPOIO 1 3aCBOEHHS (PaKTHYHOTO
MaTepiany HaB4albHO1 TUCIUILTIHY;

- BMIHHS MO€AHYBATH TEOPIIO 3 MPAKTUKOIO MIPH PO3TIISLAl MPAKTUYHUX CUTYAIIIH,
pO3B’s13aHHI 331a4a, MPOBEACHHS PO3PaXyHKIB, TPU BUKOHAHHI 3aBJJaHb, BAHECEHUX IS
CaMOCTIHHOTO OTPAIFOBAHHS;

- TOBHOTA ypaxyBaHHS BHUMOT JI0 BUKOHAHHS 3aBJIaHHS;

- JIOTIYHICTh BHUKJIAIEHOTO MaTepially Ta BIAMOBIAHICTh HOTO CTPYKTYpi nependaueHuM y
3aB/IaHH1 3MICTOBUM €JIEMEHTaM;

- HasBHICTb Ta MOBHOTA PO3IJISAY KIIOYOBHX MOHATH (BU3HAUEHB, TEPMIHIB, PI3HOBUIIB 1
T.I.) IpeIMETHOT 00J1acTi 3aBAaHHS;

- HasBHICTb Ta OOIPYHTOBAHICTb MiJICYMKOBUX BUCHOBKIB CTY/ICHTA;



- UIIOCTpYBaHHSI OTIPAIbOBAHOTO MATepiady HaBEICHHSIM (CTYACHTOM) BIaCHHUX MPUKJIIA/IIB
Ta rpadigyHOTO Marepiary

[TimroroBKa /10 3aHATH MEPEBIPSETHCS 32 JOTIOMOTOI0 €KCIIPec-KOHTPOIT0. bai, sikuit Oyo
OTPUMAHO 32 EKCIPEC-KOHTPOIIb € KOS(DIIliEHTOM JUIsl OTPUMAHHS 0alliB 32 BUKOHAHHS
JOMAIITHBOTO 3aBIaHHS

Kpimepiti oyiniosanns excnpec-konmponio: 1 6an 3a 6e310raHHy BiAMOBIIH

- 3HWKCHHS OI[IHKY 32 BUKOHAHHS 3aBJAAHHS 3QJIC)KHO BiI HEAOJIKIB 1 JOMYIIEHUX
IIOMWIOK:

- 0,1 6ana — po3B’s3aHHS 3aBJaHHS BUKOHAHO MPABIIBHO, ajie HU3bKa KYJIbTypa
MaTeMaTHYHUX 3aIHUCIB.

- 0,2 6ayia — 3aBIaHHS BUKOHAHO YaCTKOBO: € CYTTEBA TOMUJIKA,
- 0,3 6ayra — y mporieci po3B’s;3aHHS 3aBJaHHS JIOMYIICHA CMUCIOBA TIOMHIJIKA;
- 0,4 Gana — HaBe/ieHi JHIIE TIOYATKOBI MPABHIIbHI MipKyBaHHSI.

JlomaritHe 3aBAaHHS TIEPEBIPSIETHCS MiAYac ayJIMTOPHOTO 3aHATTS Ta OLIHIOETHCS B 16 OatiB 3a cemectp
(0.5 Gasa 3a KOKHE TIOBHICTIO BUKOHAHE JIOMAITHE 3aBAaHHs ). [lepeckiaanHs JOMalTHBOTO 3aBIaHH
JI03BOJISIETHCS TUTHKH 3 TIOBKHOT TPUIHHH, STKA MIITBEPPKYETHCS JIOKYMEHTOM, 3 JIO3BOJIY JICKaHa Ta
MIPOBOIUTHCS TT1T4aC KOHCYIIbTAII1.

PoGota B aymmTopii — 16 GaitiB 3a cemectp.

Oyinrosanns 3a hopmamu KOHMpPOIo:

Po3zoin 1 Po3zoin 2

Min. Max Min. Max

12 6anie 25 6anis 18 6anis 35 6anis
AKTHBHICTb CTyJIEHTA
Ha MPAKTUYHUX 4 8 4 8
3AHATTAX
BukonauHs momanraix
po0it 4 8
Kontpomnpaa podota 1
Kontponbna poboTa 2 4 9
IanuBinyaneHe
SaB,I[aHH};I 6 10

Ilpu npocmomy po3paxyHKy ompumaemo:

Pozninl Pospin 2 eK3aMeH ITizcymxoBa
OLliHKa
Minivym 12 18 | 20 50
Makcumym 22 38 40 100

JUi1s1 CTYZIeHTIB, sIKi Habpasiy CyMapHO MEHIITY KUTBKICTb OaJliB HK KpUmuuHO-pO3PaXyHKOSULL
minimym—30 6anig A oOepKaHHS ICIIUTY 000B’SI3KOBUM € nepecKIa0ants KOHMpPOIbHUX pOOim.
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IIIxaja omiHIOBaHHA

Origka
Cyma OairiB 3a BCi BUAM HaBYAIBHOI AISUTBHOCTI SRR T ABopEeRo
MIPOTATOM CEMECTPY pHp BOpis
LKAy OLIIHIOBAHHSA i
OLHIOBAHHSA
90 - 100 BIIMIHHO
70-89 106pe
. 3apax0BaHO
50-69 3aI0BUILHO
1-49 HEe3a0BUILHO HE 3apax0oBaHO

10. PekoMeHI0BaHE METOANYHE 320e3IeYCHHA
OcHoBHa JiiTepaTypa

Hemuenxko K.E. Ananitnana reomerpis. — X.: XHY imeni B.H.Kapasina, 2012. — 272 c.

2. Hemuenko K.E. Anamitnana reometpis. Cxemu, Tabmuii Ta 3aaa4i. — X.: XHY iMeHi
B.H.Kapaszina, 2007. — 64 c.

Jonomizkna JriTeparypa
3. IIpummaruenko I0.B., JIbBoB B.A. AnreOpa mist Gi3ukiB: BekTopu 1 kKoopauHatu: Hagu.
nocionuk. — BupmaBHmuo-—momirpadiuanii  nentp “KuiBchkmit  yHIBepcuTer”.,

2002. - 87c.

11. Ilocunannasi Ha inopmaniiini pecypcu B IHTepHeTi, Bigeo-iekitii, iHie MeToau4He
3a0e3me4yeHHA

1. http://matphys.rpd.univ.kiev.ua/downloads/courses/angem/AGLA.pdf
2. http://matphys.rpd.univ.kiev.ua/downloads/courses/angem/AGLA.pdf

3. http://matphys.rpd.univ.kiev.ua/downloads/courses/angem/Metod AGLA 1.pdf
4 http://matphys.rpd.univ.kiev.ua/downloads/courses/angem/Metod AGLA 2.pdf
5.http://matphys.rpd.univ.kiev.ua/downloads/courses/angem/Metod AGLA 3.pdf



http://matphys.rpd.univ.kiev.ua/downloads/courses/angem/AGLA.pdf
http://matphys.rpd.univ.kiev.ua/downloads/courses/angem/AGLA.pdf
http://matphys.rpd.univ.kiev.ua/downloads/courses/angem/Metod_AGLA_1.pdf
http://matphys.rpd.univ.kiev.ua/downloads/courses/angem/Metod_AGLA_2.pdf
http://matphys.rpd.univ.kiev.ua/downloads/courses/angem/Metod_AGLA_2.pdf
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