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BCTYII
[Iporpama HaBuanpHO1 nucuuIuIiHK “JliHiiiHA anrebpa ” cKIaaeHa BiIMOBITHO 10
OCBITHBO-TIPO(ECiitHOT MporpaMu MiArOTOBKH OaKajaaBpiB
CIIeIIAJIbHICTh: E6 Ilpukinanna ¢izuka Ta HAaHOMaTEpiaIn
ocBiTHi mporpamu:  “Ilpuknaana ¢izuka eHepreTHYHUX CUCTEM

1. Onuc HABYAJBLHOI IUCHMILTIHT
1.1. Mera BUKJIaAaHH HABYAJIBHOT JUCLUAIUIIHA

Hapuanpna mucruriina “JlinifiHa anre6pa” € HEBiJ’ €MHOK YacTHHOK 0a30BOi
MaTeMaTHYHOI iITOTOBKY CTYACHTIB 1 BIAHOCUTHCS 10 PyHAaMEHTAIbHUX JUCIUIUTIH, HA
SIKUX TPYHTYIOTBCS METO/IH MTOOYIOBY Pi3HOMAHITHUX MaTeMaTHYHHUX MOJIEIICH TIPOIIECIB,
OB’ 13aHUX3 MPOPECITHOIO AISITBHICTIO.

Jinitina aneebpa — po3nil MaTeMaTUKH, 00 €Kmom BHUBYCHHS SKOTO € JIHINHI
(BEeKTOpH1) TIPOCTOPH, a npedmenmom — po3poOKa BIAMOBITHUX anreOpaidHUX METOMIB i
3aCTOCYBaHHS iX 110 MOOYIOBH JIHIHHUX MaTEMAaTUYHHUX MOJEJICH PEajbHHUX SIBHII Ta
MPOIIECIB Y PI3HOMAHITHUX TaTy3sX.

Metor0 BUKIAJaHHS HAaBYAIBbHOI AUCHMIUIIHUM € O3HAHOMIIEHHS Ta OBOJIOAIHHS
CYy4aCHHUMH TEOPETUYHUMH IOJOXKEHHSIMHU 1 MATEeMaTHYHHUMH METOJAMU aHATITHYHOL
reoMerpii Ta JiHIKHHOI anreOpu, a caMe MeTOJAaMH BEKTOPHOI Ta MaTPUYHOI anreop,
JOCIIIDKEHHS TEOMETPUYHHMX OO0’€KTIB Ta iX BIJIACTUBOCTEH MIJISXOM BUBYCHHS
BJIACTUBOCTEH PiBHSAHB, TEOMETPUYHUMHU 00pa3aMu SIKUX € 111 00’ €KTH.

1.2. OcHOBHI 3aBIaHHs BUBYEHHS TUCHUILIIIHA

OCHOBHUMM 3aBJaHHSIMM BHBYECHHS JUCUUIUIIHU € MPAaKTUYHE 3aCTOCYBAHHS
TEOPETUYHMUX TOJOKEHb 1 MaTeMaTUYHMX METOIB aHAJITUYHOI TeoMeTpii Ta JIHIHHOT
anreOpu JUIsl po3B’sI3yBaHHS 3a/lad; CTBOPEHHS MaTeMaTH4HOi 0a3u Ui MOAAJIBIIOro
BHUBUEHHSI HOPMaTUBHUX Ta CHEI1alI30BaHUX JUCLUIUTIH, a caMe

- 3aCBOEHHSA OCHOBHUX MPUHLMIIB TMOOYIOBM MaTeMaTMYHUX Mojeled i3
BUKOPHCTAaHHSIM METOJIIB MAaTPUYHOTO 1 BEKTOPHOTO aHaii3y, KOOPJIMHATHOTO
METOAY;

- OBOJIOJIHHS HAaBUYKaMH 3/1MCHEHHS aHai3y MOOyA0BaHOT MOJEIIL;

- HaOyTTd JOCBily BIJIBHOTO ONEpyBaHHS aOCTPaKTHUMHU MaTeMaTUYHUMHU
00’€KTaMU Ta HAOYHOTO MOJJaHHSI Pe3yJIbTaTiB CIIOCTEPEXKEHB Y PI3HUX 00IacTAX
3HaHb 3a JJOTIOMOT'OI0 T€OMETPUYHUX 00pa3iB;

- (GopMyBaHHA CHUCTEM 3HaHb JUId CAMOCTIHHOTO TPOBEJIEHHS HEOOXITHUX
pO3paxyHKIiB ypaMKax MoOy0BaHUX MOJIETIEH 3 METOIO BiTHOBJICHHS KITbKICHUX
1 SKICHUX XapaKTepUCTUK OO’€KTIB M NPOTHO3YBAaHHS Ta MPUUHATTS
ONTUMAJIbHUX PILIEHb.

1.3. KinbKicTh KpenuTiB 6

1.4. 3aranpHa KUIBKICTE TOAUH 180



1.5. XapakTepucTiKa HaB4aIbHOI TUCIUTUTIHH
O60B’s13K0Ba
Buj KiHIIEBOTO KOHTPOJIIO (CEMECTPOBHH €K3aMeH abo0 3aliK)
CemecTpoBUii €K3aMEH
Jenna ¢hopma HaBUAHHS \ 3aouHa (nucTaHIiiHa) popMa HaBYaHHS
Pix migroroBku
1-it \ -ii
Cemectp
1-it | -t
Jlexii
32 ropn. \ rof.
[IpakTHuHi, CEMIHAPCHKI 3aHATTS
64 rox. ‘ rof.
JlaGopaTtopHi 3aHATTS
rogm. ‘ ron.
CamocriitHa po6ora
84 rox. \ roJI.
VY Tomy uncHi iHAMBITyaTbHE 3aBIAHHS
Sron.

1.6. 3arutaHoBaHi pe3yJabTaTH HaBYaHHS

3riHO 3 BUMOTaMHU OCBITHBO-IPOQECIIHOI (OCBITHRO-HAyKOBOi) MpOrpamMu CTYJEHTH
MTOBUHHI JJOCATTH TaKUX PE3yJIbTaTiB HaBUaHHS: B pe3ynbTaTi BUBUEHHS HaBYAJIbHOT JUCIUIUIIHU
CTYJEHT IIOBUHEH

3HATH: a) OCHOBHI IOHATTS, TEOPETUYHI IOJIOKEHHS 1 MEeTOAM JiHiiiHOi anreOpu,
MO>KJIUBOCTI i BUKOPUCTaHHS MpU CKJIAJaHHI MaTeMaTH4HO! Mojieni (pi3u4HUX 3a7ad, a caMe:

- BU3HAYHUKH, iX OCHOBHI BJIACTHUBOCTI Ta CIIOCOOM OOYHCIICHHS,

- OCHOBHI PI3HOBUIIM MAaTpHIIb,

- Jii HaJ MaTpPULIIMU Ta 1X BJIACTUBOCTI,

- o0epHeHa MaTpHIld,

- 3aco0u po3B’s3aHHS KBaJIpaTHUX CUCTEM JIIHINHUX aareOpaiyHuX piBHSHB ,

- 3aco0u aHaJi3y CyMICHOCTI JOBIJIbHUX CUCTEM JIIHIHHUX areOpaiyHuX piBHSAHb;

0) OCHOBHI HOHATTSI BEKTOPHOI aiareOpu, MOMJIMBOCTI 1i BUKOPHCTAHHS HpPU CKJIaJaHHI
MaTeMaTUYHOT MOJIeNi (piI3UYHMX 3a7ad, a came

- (opmu MogaHHS BEKTOPA,

- IiHI}HI Ta HENiHIMHI omeparlii HaJ BEKTOpaMH Ta X BIACTHBOCTI;

- JiHIAHY 3aJI©KHICTh Ta HE3aJIEKHICTh CUCTEM BEKTODIB;

- 0asmc mpocTopy, PO3KIal BEKTOpa 3a 0a3ucom;

- ¢opmynu nepexoy BiJ OJIHI€T CHCTEeMU KOOPUHAT Ha TUIOIIKHI 10 1HIIOT;

BMIiTH: BUOMpATH MaTeMaTUYHI METOAM JIIHIHHOT anreOpu U1 pO3B’s3aHHSA MaTEMAaTUYHUX
1 GBUYHUX 3a7a4, AOCHIKEHHS (I3UYHUX CHUCTeM Ta Ha0yTH HaBUYOK CaMOCTIHHOTO
BUKOPUCTAHHA 1 BUBUCHHS JIITEPATypH 3 MaTEMaTUYHUX JUCIHILIIH, a came

- OyayBaTu MaTpHIIi K CKJIAJOBI MATEMAaTHYHUX MOJIENIeH (pi3MYHUX 3a/1a4, BUKOHYBATH il
HaJ MAaTPHUIISIMHU;

- pO3B’sSA3yBaTH KBaJlpaTHI CHCTEMH JIIHIMHHUX aJIreOpaiuHuX PiBHSIHB;
- JOCIHIJPKYBaTH KBaJApPaTHI CUCTEMH JIIHIHHUX HEOAHOPITHUX PiBHSIHD;



- BHU3HauaTu 0a3uC BEKTOPHOTO JIHIHHOTO MPOCTOPY Ta PO3KIAAATH BEKTOPH 32 0a3ucom;
- BUKOHYBATH JIIHIIHI Ta HEMHIHHI orepallii HaJ| BEKTOpaMH.

- 3aCTOCOBYBATH MOJKJIMBOCTI BEKTOPHOI aJireOpH B 3ajadax reoMerTpii Ta cydacHoi (i3MKH Ha
PiBHI, TOCTaTHHOMY JIJIsl PO3B’SI3aHHS CKJIAJIHUX CIICI[iaTi30BaHUX 3a7a4 1 MPaKTUIHUX ITPOOIeM
NPUKIAAHOT (Di3HKH;

- 3aCTOCOBYBAaTH CydYacHi MaTeMaTH4HI METOJAM /s NOOYJOBM W aHami3y MaTeMaTHYHHUX
MoJieneit (pi3MYHUX MPOIIECiB;

- 3aCTOCOBYBAaTH MaTeMaTHU4HI MOJENI JUIsl AOCHI/DKEHHS (DI3MUHUX SIBHUIL, PO3POOKHU MPHIIAIiB i
HAYKOEMHHX TE€XHOJIOTIH;
- BUOMpaTH e(heKTUBHI METOAM MPOBEACHHS TOCIIKEHb Y Taly31 IpUKIaaHol (i3uKH;

- BIJUIYKOBYBaTH HEOOXiIHY HAyKOBO-TEXHIYHY iHQOpMaIil0 B HAYKOBiil JjiTeparypi,
€JEKTPOHHMX 0a3ax, 1HIIUX JDKEPeJiax, OIHIOBATH HAJIIHHICTh Ta PEeJIEBAaHTHICTh 1HGOpMAIIii;

- 0a30Bi 3HaHHS y cepi MITYYHOTO 1HTENEKTY, HEHPOHHUX MEpEeX Ta BEIMKUX JAHUX Ta BMIHHS
3aCTOCOBYBATH I1i 3HAHHS (PI3UYHUX JOCITIIKEHHSX

2. TeMaTHUYHUH IJIAH HABYAJLHOI JUCIUILTIHA
Po3ain 1. Jliniiina aareopa.

Tema 1. Teopis 6usHauHUuKi@ 008LIbHOCO NOPAOK).

Beryn. O3HaueHHs BU3HAYHUKA APYTrOro, TPEThOro nopsiikiB. O3HaueHHs nepectaHoBKU. [lapHi,
HEeTapHl MEepecTaHOBKHU. 3HAK mepecTaHoBKU. O3HAYCHHS BU3HAYHUKA JOBUIHLHOTO TMOPSIIKY.
BrnactuBocti Bu3HayHMKIB. MeToau 0OYMCIEHHS BU3HAUHHMKA TPEThOro MOpPsAKiB. O3Ha4YeHHs
MIHOpY, aareOpaidHoro JornoBHEHHS MeToay 00UHMCIeHHs BU3HAUHUKA I0BUTLHOTO MOPSIIIKY.

Tema 2. Teopis mampuys

JliniitHi onepanii Hag MaTpulsIMH. PaHT MaTpulli 1O psiiKax, paHT MaTpPHUIIl MO CTOBMYUKAX.
Teopema npo piBHICTb paHTy IO PsJIKAaX 1 paHry MO CTOBMYMKAX JUIsl JOBUIbHOI MaTpuli. Panr
Matpuui. Jlo6yrok marpune. BrnactuBocti n00yTkKy Matpuub. [lpuknaau. TpaHcnoHyBaHHS
MaTpullb, BJIacTUBOCTI. JlesKki Kiacu MaTpullb (CUMETPUYHI, KOCOCHUMETPHUYHI MAaTpuil), iX
BJIacTUBOCTI. MaTpuyuHi piBHSAHHS. HeBupopkeHi MaTpuli, iX BIacTUBOCTL.. MaTpuiist 00epHEHOTro
miHiiHOTO BimoOpaxkenHns. ObepHeHa Matpuis, ii BmactuBocTi. Meton [Maycca 3HaxomkeHHs
00epHEeHOT MaTpHIII.

Tema 3. 3acanvna meopis cucmem JHiHIUHUX PIBHAHD.

Cuctemu niHIMHUX piBHAHB. OCHOBHAa TepMiHOJIOTISA. EKBIBaJEHTHICTH CHUCTEM JHIMHHMX

piBHAHb. Enementapni neperBopeHHs. [lpuxmamgu. JIiHINHO 3anexHi, HE3aJeXHI CHCTEMH, iX
BiactuBocTi Kputepiit cymicHOCTI cucteMu NiHIHHUX piBHAHB (Teopema Kponekepa-Kamesi).
CtpykTypa MHOXXHHH PO3B’S3KIB 3arajibHOI CHCTEMHU IHIMHUX piBHAHb. DyHIaMeHTaIbHA
crcTeMa po3B’sI3KiB HEOJHOPIIHOT CUCTEMHU JIIHIHHUX piBHAHB [Ipuknaau.
Cuctemu NiHIHHUX PIBHAHB APYroro, TpeThoro nopsakis. Meron Kpamepa po3B’si3aHHs cucTeM
JNHIMHUX PIBHSHB APYTrOro, TPeThoro mopsakiB. Meton ['aycca po3B’s3aHHS CHCTEM JIIHIMHUX
piBHSAHB. JloCTiPKEHHs CUCTeMU JiHIHUX piBHSAHB. MeTox ['aycca po3B’si3aHHsI CUCTEM JIHIHHUX
PIBHSHB. 3BEJICHHS CUCTEMH JITHIMHUX PIBHSAHB /10 cXia4acToi (JopMU 3a JOMOMOTOI0 €J1eMEHTapHUX
nepeTBopeHb. JIOCHIHKEHHSI CHCTEMH JIHIMHMX pIBHSAHB 3a BUIJILIOM ii cximdactoi (opmu.
Matpu4Huii METO PIlICHHS] CUCTEM PIBHSHb..

Po3xin 2. BekropHa anreopa

Tema 4. Cucmemu koopournam. Havinpocmiwi 3a0aui ananimuynoi ceomempii.
Hamnpasneni Bigpi3ku. JIiHiiHI oniepairii Haj HanpaBJIeHUMH Biapizkamu. OCHOBHI TOTOKHOCTI.
JlexapToBi KOOpAWHATH Ha MpsAMiil. JlekapToB1 KOOPAMHATH HA TJIOMIMHI Ta B TIPOCTOPI.
Bincranp mixk gBoMa Toukamu. JlieHHS Bifpi3Ka B 3a/IaHOMY BiTHOIICHHI.



Tema 5. Bexmopua aneebpa 6 npocmopi

[TonsTTs BekTopa. Onepartii Haj BekTopamu. JIiHiiTHA 3a€XKHICTh BEeKTOpiB. PO3MIpHICTE TTpocTOpYy.
[ToustTst 6a3ucy. [Tonsarts opienranii. CkansapHuii 7J0OyTOK BEKTOpiB. BeKTOpHUIII00YTOK BEKTOPIB.

3Mimanuii 1 TOABIMHUN JOOYTOK BEKTOPIB.

Tema 6. Ilepemeopenus cucmem KOOpOUHam
[TepeTBOpeHHS KOOPAUHAT Ha TUIOIIKHI. [IepeTBOpEeHHS JeKapTOBUX MPSMOKYTHUX KOOPIUHAT Y
npoctopi. [lonsapHi, uniHAPpUYHI Ta ChEPUIHI CUCTEMH KOOpAUHAT. 3amMiHa 0a3UCy 1 CHCTEMH
KOOpJMHAT B MPOCTOPI, HA TUIOIIHHI

3. CTpyKTypa HABYAJIbHOIL 1M CHUILTIHI

HazBu po3niniB i Tem Kinekicts roany
neHHa popma 3ao4yHa hopma
yCbO y TOMY YHCII yCbor y TOMY YHCII
ro n\n \na6.\inL.\c.p. o n\n\na6.\in[.\c.p.
Po3aia 1. Jliniiina anredpa
Tema 1. Teopis 28 4 |10 14
BH3HAYHUKIB
JOBUIBHOTO MOPSIIKY
Tema 2. Teopis 28 4 |10 14
MaTpHUIlb
Tewma 3. 3aranbpHa 30 6 |10 14
TEopis CUCTEM
TiHIAHUX PIBHIHb
Pazom 3a pozaisniom 1 86 14 | 30 42
Po3ain 2. BekTropna anredopa

Tema 4. Cucremu 30 6 |10 14
KOOpJMHAT.
Haitnpocrimi 3agaui
aHAIITUYHOI reoMeTpii
Tema 5. BektopHa 32 6 |12 14
anredpa B pocTopi
Tema 6. 32 6 |12 14
[TeperBOpeHHs cuctem
KOOpJIUHAT
Pazom 3a poznimom 2 94 18 | 34 42

180 |32 |64 84

YCcboro roquH

4. TeMu NPAKTHYHUX 3aHATH

No Haza remun Kinbkicts
3/m TOJIUH
1 Teopis BU3HAYHUKIB JOBUTHHOTO MTOPSIAKY 10
2 | Teopis maTpuis 10
3 | 3arayibHa TEOPisl CUCTEM JIIHIMHUX PIBHSHb 10
4 | Cucremu koopauHat. HaimpocTini 3a1a4i aHaIITHYHOT T€OMETPIi. 10
5 | Bekropna anrebpa B mpocTopi 12
6 | IlepeTBOpeHHS CUCTEM KOOPJAUHAT 12
Pazom 64




5. 3aBpanHs 11 caMocTiiiHOI podoTa

Ne Hazpa Temu KinbkicTb
3/m TOJIMH
1 | HaBuutucs MeToam 00YMCIICHHS BU3HAYHUKIB TIOBUIBHOTO HOPSIIKY 7
2 | HaBumuTwHcs isM HaJl MATPUIISIMU, BMITH 3aCTOCOBYBATH TEOPItO 7
MaTpHUIb
3 | HaBumrtucs 3acob6am po3B’si3yBaHHS CUCTEM HEOJAHOPITHHUX JIHIMHUX 7
PIBHSIHB
4 | BuBuuTH KpUTEPii CyMICHOCTI IPSAMOKYTHHX CUCTEM JIIHIHHUX 7
piBHSHB. BMITH 3aCTOCOBYBATH paHTr MaTpPHUL ISl aHAITI3Y CyMiCHOCTI.
5 | 3Haru Ta BM}’TH 3aCTOCOBYBATH KpHUTEPil CyMiCHOCTI JOBUTBHUX 14
CHCTEM JIiHIHHUX PIBHAHB
6 | Bwmitu BupinryBaTH HaWIPOCTIIIi 331249l aHATITHYHOI TeOMeTpii 3a 14
JOIIOMOT'OI0 BEKTOPHOI anreopu.
7 | Buuntu MeTonu Ta 3aco0M BEKTOPHOI anredpa B MPOCTOPI LIS 14
BUPILICHHS MPUKJIaJHUX 33134
8 Bwmitu 3acTocoByBaTH METOA KOOPAMHAT /7Sl BUPIIICHHS (DI3UUHUX 14
3aad.
Pazom 84

6. InguBinyaabHi 3aBJ1aHHA

[HuBiAyanbHI 3aBJaHHS BUAAIOTHCS OJIUH pa3 B ceMecTp . MeToro 1HAUBIyalbHOTO
3aBJaHHS € TIEPEeBIpPKa Pe3yJbTaTiB HABYAHHS 1010 PIBHS 3aCBOEHHSI MaTepially 3 JIOTTYHO
3aBepILEHOi YaCTUHHU AUCLUILIIHY - po3alty “ BekTopHa anrebpa”.

Cmpykmypa inougioyanbHozo 3a60aHH:
KoxHuit BapiaHT MICTUTh II'ITh NMPAKTUYHHUX 3aBJaHb: JBa 3aBIAHHS MEPIIOrO PiBHA —
CTEPEOTHITHI — BU3HAYAIOTh CTYIiHb 3aCBOEHHS CTYIEHTOM ITOYATKOBHX TEOPETHYHHX OCHOB
JMCLUIUTIHY; JIBA 3aBJIaHHs JAPYroro piBHS — JIarHOCTUYHI — BUSBJISIOTH 34AaTHICTh CTYAEHTA 10
BUPIIICHHS THITOBUX 3aBJIaHb 1 O/IHE 3aBJIaHHS TPETHOTO PIBHS — EBPUCTUYHE — CTABUTH 32 METY
OLIIHUTH I'TUOMHY 3HATh 1 TBOPYI MOKJIMBOCTI CTYJICHTa
[Ipuknan TEKCTY 1HIMBITyaJIbHOTO 3aBAAHHS

THUITOBE IHAUBIAYAJIBHE 3ABJIAHHA

1.V nexapToBiii IPIMOKYTHIH cUCTEMI KOOPAWHAT 33aHO TOYKH:
A1(1,4,1), A23,2,1), As(1,-1,-3), 4410, 7, 4)

3HanTu:

M

1. npoekuito Bektopa A4, HaBektop A, A,;

KyT Mi Bektopamu A A,, A Au4;

06’ em mipamigu A1A» A3zAs.

2
3. oy Tpukythuka A1A A3;
4
5

BHCOTY TIpaMiJy 3 BEpIIUHU A4

—_

6. pIBHSHHA Ta JOBXUHY pebpa 4, A4,,

2 3anano Bexropn a ={1,2,-1 },bﬁ{2,1,3 }e={1,1,0}, d= {0,-1,1}. TlepesipuTn 4u yTBOPIOIOTE

BeKTOpH a, b, ¢ 6a3uc. Akimo Tak, po3kiaactu BekTop d 3a 6azucom.




2. 3anano Bextopy a={1,2,-1 },b—{2,1,3 be={ 1,1,0},d~: {0,—1,1}. Mepesiputn, an GyayTh

BEKTOpHU d — 2b3¢=2d,-2d +d Ta KOMILJITAaHAPHUMHU.

7. MeTtoau HaBUYAHHSA

HpI/I BI/IKJ'Ia,I[aHHi I[I/ICHI/IHJ'IiHI/I BHKOPUCTOBYIOTLCA Taki MCTOAM HaBYAaHHA:

JIekrii 3aranbHOTO XapakTepy;

Jlexmii-ceminapu MpoOIEMHOTO XapaKTepy

[IpakTu4Hi 3aHATTS:

[TpobnemMHi MeTOIM HaBYaHHS 3 3aCTOCYBAHHSM PO3B’sI3aHHS MPOOJIEMHHX 3314

METOJ1 POOJIEMHOTO BUKJIA/IaHHS 3 IIOCTAHOBKOKO MPOOJIEMH Ha ITOYATKY HOBOI TEMHU
YaCTKOBO-TIOITYKOBUI  (€BPUCTHYHUI) METOJ 3 CaMOCTIHHOK abo KepoBaHOIO
BHKJIaJJaueM POOOTOIO CTYJCHTIB IPH BUKOHAHHI TIOTOYHUX 3aBIaHb

JIOCHITHUIIBKHMI METOJ TMPH CAMOCTIHHOMY BHpIIICHHI CTYJACHTAMH 3aBJIaHb
KOHTPOJIbHUX POOIT

aKTUBI3allii CAMOCTIMHOTO BUBYEHHS CTYJEHTaMH JiTepaTypu

8. MeToau KOHTPOJIIO

IMoTouHMIT KOHTPOJIBL 13 TaHOT HABYAILHOI AUCIHUILIIHU POBOJIUTHCS B TAKHX OpMax:

- aKTUBHA po0OTa Ha JIEKIIIHUX 3aHATTIX;

- aKTHBHA y4acTh y BUKOHAHHI IPAaKTUYHUX 3aB/JaHb;

- IPOBE/ICHHS MMCbMOBHUX KOHTPOJIBHUX POOIT;

- IPOBEJICHHS CAMOCTIHMX KOHTPOJIBHUX pOOIT (1HIMBIlyallbHE 3aBJaHHs);

- IepeBipKa BUKOHAHHS 3aBAaHb JUIsl CAMOCTIHHOI poOoTH y (hopMi TeCTyBaHHS.

HOpﬂIlOK NMPOBECACHHSA MOTOYHOI'0 OIIiHlOBaHHﬂ 3HAHb CTy}IeHTiB

OnuiHIOBaHHS 3HaHb CTYJEHTIB MiJ Yac JeKUINHUX Ta MPAKTUYHHUX 3aHATh POBOJIUTHCS 32
HaKOINYYBAJIbHOI CHCTEMOIO.
Kpurepii oriiHIOBaHHS BPaXOBYIOTb:

PO3YMiHHS, CTYIIHb 3aCBOEHHS TEOPIi Ta METOOJIOTIT MPOOIIEM, L0 PO3IIIAAAIOTHCS;
CTYMIHb 3aCBO€HHS (DAKTUYHOTO MaTepialy HaBYaJIbHOI JTUCIUILTIHH;

O3HAWOMJICHHSI 3 PEKOMEHI0BAaHOIO JIITEPaTypoIO;

BMIHHS [TO€JHYBAaTH TEOPIIO 3 MPAKTHKOIO M1l 4ac PO3B’A3aHHS 33/1a4 00UHCITIOBAILHOTO
13aCTOCOBHOI'O XapakTepy;

JIOTiKa, CTPYKTYpa, CTHJIb BUKJIay MaTepiajly B MHCbMOBUX po0OOTax 1 Mijl Yac BUCTYIIB B
ayauTopii, BMIHHS OOTPYHTYBATH CBOIO IO3UIIIIO, 311HCHIOBATH y3arajlbHEHHS
1H(popMallii Ta poOUTH BUCHOBKH.

MaxkcuManabHO MOXJIMBUH Oal 32 KOHKPETHUM 3aBJIaHHSIM CTaBUTHCS 32 YMOBH

BI/IMOBITHOCTI 1HMBIIyaIbHOTO 3aBJIaHHS CTyAeHTa ab0 HOro YCHOI BiJIMOBI/II BCIM
3a3HaYeHUM KpUTepisaM. BincyTHicTh Tiel a0 1HIIOT CKIIa0BOT 3HMKYE KUTBKICTh OaiB

Koumponwvni 3anumannsn 00 nepuiozo po3oiny

1. TlepecTtaHOBKa MHOXHHHU 3 # €JIEMEHTIB. 3HaK MEPECTAaHOBKHU. J[OBECTH, IO TPAHCIO3MUILIS
3MIHIOE TTAPHICTh MTEPECTAHOBKH.

2. Os3HayeHHs BU3HAYHUKA JOBUIBHOTO MOpsNKY. JloBecTu, M0 omepallis TPaHCIOHYBaHHS HE
3MIHIOE 3HAUEHHS BU3HAYHUKA.

3. OsHaueHHsA BU3HAYHHMKA JOBUIBHOTO MOpAIKY. JloBecTH, 10 AKIIO JBa PSAKU (CTOBITYUKA)
MOMIHATH MICISIMH, TOJA1 3HaK BHU3HAYHHWKA 3MIHMTHCS HAa TPOTWICKHUU. JloBecTH, 1o
BU3HAYHUK € JIHIIHHOIO (PYHKIIEIO €IEMEHTIB JOBUIBHOTO HOTr0O psaKa (CTOBITYHKA).
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19.
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23.
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O3HaueHHs BU3HAYHHUKA JIOBUIBHOTO MOPSAKY. JlocTaTHI yMOBH PIBHOCTI BU3HAYHHUKA HYJTIO.
O3Ha4yeHHS BU3HAYHHKA JIOBLIHBHOTO OPSAKY. JIOBECTH, 1110 BUSHAYHUK HE 3MIHUTHCS, SIKIIIO
JI0 OJTHOTO 3 PSAIKIB (CTOBITYMKIB) J0JATH JIIHIMHY KOMOITHAI[IIO 1HIIIUX PSAJIKIB (CTOBIYHKIB).
O3Ha4yeHHs MIHOPY, AIreOpaiqHOro JOMIOBHEHHS JI0 €IEMEHTA MaTPHII 3 HOMEPOM i J.
JloBecTu opMyiTy po3KIIay BABHAYHHKA 110 SJIEMEHTaX JCSIKOTO PsIKA (CTOBITYHMKA).

O3HaueHHs BU3HAUYHUKA JTOBUIBHOTO MOPSAIKY. 3aCTOCYBaHHS TEOPii BUSHAYHHKIB 10
JOCIIJKEHHSI MaTPHIIl HA HEBUPOHKEHICTb.

O3HaueHHs BU3HAYHHUKA JTOBUTLHOTO MOPSAKY. 3aCTOCYBAaHHS TE€Opii BU3HAUYHUKIB 710
3HAXOKEHHs 00EPHEHOT MaTPHIIi.

O3HayeHHs BU3HAYHUKA JIOBIJIBHOTO MOPSIIKY. 3aCTOCYBaHHS TE€OpPii BU3HAYHUKIB J10
po3B’sizanHsa Bu3HaueHux CJIP.

EnemenTapHi mepeTBOPeHHs SIK JOOYTOK MaTpPHIIb.

SIk eneMeHTapHi IepeTBOPEHHS 3MIHIOIOTh 3HAYEHHs BU3HAYHHUKA?

Teopema rpo 100yTOK MaTpHIb.

Jobyroxk wmartpuinb. [loBectn, mo ansi M0BUTbHOT MaTpulli A€ Mux, BHUKOHYeThCS AE
=FEA=A4,A0 = OA = O, ne E — onuanuna mMatpuils, O — HysIpoBa Matpuiis. JloBect, 1110 JUIs
TOBUIBHOTO YKcia o € R , JUIs JOBUIBHUX MATpuilb A€ Myx,, B € Myx, BAKOHYETBCS (OL A)
B=A(aB) =0 (4B).

Jlo6yrox wmatpuib. JloBecTd, IO I JOBUIBHHX MATpUlle A, B € Myxr, C € Myxn
Bukonyerbcst ( A+ B)C = AB + BC.

JloGyTok matpuils. JloBecTH, MmO A7 AOBUIBHUX MATpUllb A€ Mux, B € Myxs ,C € My
BiKOHyeThcs (AB)C = A(BC).

TpancnonyBanHs MaTpulb. JloBecTH, 110 AJIs TOBUIBHUX MaTpPUILb A,B € Muxn,, nns

JIOBITBHOTO YKCIa O, € R BHKOHYEThCS (AT )T =4,(4 +B)T =A"+B", (a A)T =ad.

TpancnonyBanHs Matpuils. JloBecTu, 10 AJs TOBUTBHUX MAaTPHUIlh A€ Muxr, B € Myxy
BHKOHYEThCS (AB)T =BTA".

O3HayeHHs paHTy MaTpulli. Teopema npo paHr J0OYTKY MaTpHUIIb.
Cucremu niHIHHUX PIBHSHB: OCHOBHA TEPMIHOJIOT1S

Meton Kpamepa po3B’si3aHHSI CUCTEM JIIHIHHUX PIBHSIHb.

Metoa MaTpUuHUM PO3B’A3aHHS CUCTEM JIIHIHHUX PIBHSHb.
Merton ["'aycca po3B’si3aHHS CHCTEM JIIHIMHUX PIBHSHD

Teopema Kponekepa-Kaneri.

Koumponwvni 3anumanns 00 opyzo2o0 po3oiny
Cyma BekTopiB (0o3HaueHHs) . JloBecTH, 10 omepallisi A0JaBaHHS BEKTOPIB acOIlaTHBHA,

TOOTO (Zz +b )+ﬂc =a+ (b +dc) TUTSL TOBLITHHIX BeKTOpiBﬂa,ﬂb,—' c.

JloOyTOK BekTOpa Ha uuciio (o3HaueHHs). JloBecTH, 110 Ui TOBUTBHUX TIHCHUX YHCeN O, [3
IUIsl 10BLIBbHOIO BekTopa a Bukowyetses o (B a)= (o B )a.”

O3HadeHHsI pIBHOCTI IBOX BEKTOPiB. JloBeCTH, 110 M1t AOBUIHHOTO AIMCHOTO YKCa O, JJIs
JIOBUIbHUX BEKTOIB @,5 BHKOHYETBCH O (a +b ) =aa+ab.

JloOyTOK BekTOpa Ha 4Kciio (o3HaueHHs). JloBecTH, 1110 A1 JOBUTBHUX TIHCHUX Yucel o, 3
JUISL IOBUIBHOTO BEKTOpa G BUKOHYeThest (oL + B )@ =ad + Ba.

O3HaueHHs BEKTOPHOTO MPOCTOpy. HaBecTn MpUKIIa BEKTOPHOTO MIPOCTOPY.
O3HaueHHs JIIHIAHOI HE3aJeKHOCTI CUCTEMH BeKTOpiB. JloBecTu, 10 Ba HEKOJIIHEApHUX



BEKTOPH Ha IUIOIIMHI € JIIHIHHO HEe3aJIe)KHUMH.
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O3HaueHHs JTHIKHOT 3aJIeKHOCTI CUCTEMH BEKTOpiB. JloBecTH, 1110 JiBa BEKTOPU Ha MPsAMii €
JHIAHO 3aJIeKHUMMU.

O3HaueHHs JiHIHHOT 3aJIe)KHOCTI cucTeMH BeKTopiB. HeoOxinHa i1 moctaTHs ymoBa JiHIHHOT
3aJIe)KHOCTI CUCTEMHU BEKTOPIB.

basuc BekTopHOTO npoctopy (03HaueHHs ). TBEpKEHHS PO PO3KIIA]] JOBUILHOTO BEKTOPA 32
0a3MCHUMU BEKTOPAMHU.

basuc BekropHOTro mpoctopy (03Ha4YeHHs1). TBepKeHHS PO €IMHICTh PO3KIIAIy BEKTOpa 3a
6a3ucoMm.

basuc BexTopHOTO NIpocTopy (03HaYeHHS). TBEPIKEHHS IPO KOOPIMHATH BEKTOPA, SIKUH €
JIHIMHOIO KOMOIHAITIEIO 33JIaHUX BEKTOPIB.

TBepmxeHHs mpo 60a3uc Ha MPsIMil, Ha TJIOMIKHI, B TPOCTOPI.

. 3arajgpHa JeKapToBa CUCTEMa KOOpAMHAT (O3HAYCHHs). 3amavya Impo MO BiApi3Ka y

3aJJaHOMY BiJTHOIIICHHI.

OptoHopMOBaHMil 6a3uc, NPSIMOKYTHA JE€KapTOBAa CUCTEMa KOOPAMHAT (03HAuUEHHs). 3aja4ya
PO MOJILT BiApi3Ka y 3aJJaHOMY BiTHOIIICHHI.

[Tpoekiisi TOYKK HA IUIONIMHY, BEKTOpa Ha IUIOMMHY (03HadeHHs). JloBecTu, mio uis

JOBUIBHOT IJIONIUHY O , JOBUIBHUX BEKTOPIB d b BUKOHYETHCS a = b= [pe a=Ip b.
[Ipoekiist TOUKK Ha MPsAMY, BEKTOpa Ha IPsIMY Ha IUTomKHI (03HaueHHs). JloBecTy, 1m0 ass

JIOBIIbHUX BEKTOpPA ¢, YMCIa ) , HpsAMOI Y BuKoHyetbes Ipy (Aa )=ATlpya.”
[Ipoekmiist BekTopa Ha BekTop (o3HaueHHs). JloBecTw, IO IS JOBUIBHMX BEKTOPIB

a,b,c (c # 6) BUKOHYEThCS a = b = Ilp. a = Ip. b.
[Ipoekiiist BekTopa Ha BeKTOp (o3HadyeHHs). JloBecTH, IO ISl JAOBITBHUX BEKTOPIB

a,b, cﬂ(ca;é 0) BUKOHYeTbCS [Ipe (a; b) = IIp. a+ Ipe b.

CkanspHuil 100yTOK BEeKTOpiB (03HaueHHs). TBEpKEHHS MPO BJIACTUBOCTI CKAJISIPHOTO
TOOYTKY.

Bupa3s ckanspHoro 100yTKy 4epe3 KOOpAMHATH BEKTOPIB B IOBUIBHOMY 1 OPTOHOPMOBAHOMY
0asuci.

I'eomeTpHuHi BIaCTUBOCTI CKAJSIPHOTO JOOYTKY.

BexTopHuii 1o0yTok BekTopiB (03HaueHHs). JloBecTH, 110 [a, b] = —[b, q,:|.

BexTopHuii 100yTOK BeKTOpPIB (03HaueHHs ). JloBecTH, 1110 ISl TOBUIBHOIO A1MCHOIO YKcia o
BUKOHYETHCS [ad,b} = [&,ab} =Q [c?,b].

BexTopHuii 1o0yTok BekTOpiB (03HaUeHHs). [loBecTH, 110 [c; +b, ;] = [c; , g ] + [b , c#].

Bupa3s BekTopHOr0 100yTKY Yepe3 KOOPAUHATH BEKTOPIB B JOBUILHOMY 1 OpPTOHOPMOBAaHOMY
Oasuci.

Mimanuii 1o0yToK BeKTOpiB (03HaueHHs). JloBecTy, 1110 MillaHuil JOOYTOK BEKTOPIB 3a
MOJIyJIEM JOPIBHIOE 00’ €My Mapanesneninesaa, skuil modyaoBaHui Ha IUX BEKTOpax.
Mimanuii 106yToK BeKTOpiB (03HaueHHs). JoBecTH, 110 MimaHuil JOOYTOK BEKTOPIB €
JOJaTHUM (B1]1’€MHHM), SIKILO 111 BEKTOPH € IPaBoIo (J11BOIO).

Mimanuii 100yTOK BEKTOpiB (03HaueHHs). JloBecTH, 1m0 MimaHuii JOOYTOK BEKTOPIB
nopiBHIO€ () TO1 1 TUTBKHU TOJI1, KOJIM BEKTOPHU € KOMIUIAHAPHUMH.

Mimanuii 100yrok BekTopiB (o3HadyeHHs). [loBectH, 110 ([;,;],E)z(;,[l;,g]) JloBectn,

IO SIKIIO MEPECTaBUTH MICLSAMHU JBa BEKTOPH B MIIIAHOMY JIOOYTKY, TO 3HaK MIIIAHOTO
TOOYTKY 3MIHMTBCS Ha MPOTHIICKHUN. JloBecTH, 1m0 MimaHuii 100yTOK BEKTOPIB — JiHiHA
(GYHKIIIS IO KOXKHOMY 3 apTyMEHTIB.

Bupa3 mimanoro go0yTKy 4epe3 KOOpAWHATH BEKTOPIB B JOBUIBHOMY i OPTOHOPMOBAaHOMY
0azuci.

[lepeTBOpeHHS KOOPIMHAT Ha TUIOIIUHI.



32. IlepeTBOpEHHSI JEKAPTOBUX MPSMOKYTHUX KOOPAWHAT Y IIPOCTOPI.
33. [onsipHi, HUIIHAPHYHI Ta CHEPUUHI CHCTEMH KOOPIMHAT.
34. 3amina 6a3uCy 1 CHCTEMH KOOPJMHAT B IIPOCTOPI, Ha TIJIOIKHI.

KonTtpouabsna podora

MeTo1o KOHTPOJIBHOT poOOTH € MepeBipKa pe3ysbTaTiB HABUYAHHS LI0JI0 PIBHS 3aCBOEHHS
MaTepiaity 3 JIOT1YHO 3aBEPIIEHOI YACTHHU TUCIUIUTIHU - PO3ILTY .

Cmpykmypa KOHmpo1eHoi pobomu

KoxHuit BapiaHT MICTHTh II’SITh MPAKTHYHUX 3aBJIaHb: JIBA 3aBJAHHs MEPIIOrO PIBHI —
CTCPEOTHITHI — BHU3HAYAIOTh CTYIiHb 3aCBOEHHS CTYJCHTOM IMOYATKOBHX TEOPETUYHUX OCHOB
JUCIIMIUIIHM; JIBAa 3aBJIaHHS JIPYrOro PiBHS — JIAarHOCTHYHI — BUSBIISAIOTH 37aTHICTh CTYACHTA JIO
BHUPIIICHHS THIIOBUX 3aBJIaHb 1 OJTHE 3aBJIaHHS TPETHOTO PIBHSI — EBPUCTHYHE — CTABUTH 32 METY
OLIIHUTH TTTUOMHY 3HATH 1 TBOPYI MOKIIMBOCTI CTYIEHTA

Camocriiina po6ora cryaenta (CPC) e ¢hopmoro opranizaiii HaBYaJIbHOTO MPOLECY, 32
SKOi 3allJJaHOBaHI 3aBAAaHHSA BUKOHYIOTBCS CTYAEHTOM CaMOCTIHHO IiJi METOJWYHUM
KEpiBHUIITBOM BHKJIaJaya.

Meta CPC — 3acBO€HHS B MOBHOMY 00Cs31 HAaBYaJIbHOI IporpamMu Ta (GOpMyBaHHS Y
CTYICHTIB 3arajibHuX 1 MpodeciiiHuX KOMIIETEHTHOCTEH, fKi BiAIrpalOTh CYTTEBY pPOJIb ¥y
CTaHOBJIEHHI MallOyTHBOTO (haxiBIs BUIIOTO PiBHS KBasi(iKarii.

CPC Bxitouae:

ni020moeKy 00 3aHsAMmb, a CaMe: OINPaIlOBaHHS JIEKIIHOrO MaTepiajly Ta peKOMEHA0BaHOT
JiTepaTypu, HIATOTOBKY J0 MPaKTUYHUX 3aHATh, J0 KOHTPOJBHUX pOOIT; cHcTeMaTH3allie
BHBYEHOT'O MaTepiajy 3 METOO MiITOTOBKH JI0 €K3aMEHY;

BUKOHAHHA 3A60aHb, SIKI TependadaroTh: ONpPALIOBAaHHS TEOPETUYHOrO MaTepiany Ta
OKPEMHUX MUTaHb MPAKTUYHOTO (3aCTOCOBHOT0) 3MICTY; MIATOTOBKY /10 3BITY-3aXUCTY 3aBJaHb 13
CaMOCTIHHOT poOOTH.

[TpoTSIrom KO>KHOTO CEMECTPY OCHOBHOIO (hOPMOIO KOHTPOJIKO CaMOCTIHHOI poOOTH CTYJIEHTIB €
eKCIPEC-KOHTPOJIb 00 TECTyBaHHS.

ITiocymkoeuit konmpoas. I1i1cyMKOBUI KOHTPOJIb 3HAHb T KOMIIETEHTHOCTEHN CTYICHTIB
3MIACHIOETBCS Ha TMIJACTaBl IPOBEICHHS CEMECTPOBOro ek3ameHy. Ek3ameHnariiinuii Ouier
OXOIUTIOE TIPOTpamMy IHUCIUIUTIHA 1 epeadavyac BU3HAUYCHHS PIBHS 3HAHb Ta CTYIICHS OTaHYBaHHS
KOMIIETEHTHOCTeH .3aBJaHHAM €K3aMEeHY € NepeBipKa PO3YMiHHS CTYJIEHTOM IPOrpaMHOIo
MaTepiagy B LIJIOMY, JIOTIKM Ta B3a€MO3B'SI3KIB MK OKPEMHMH pO3JLIaMH, 34aTHOCTI TBOPYO
BUKOPHUCTOBYBaTH HAKONWYEHI 3HAHHsS, BMIHHA (OPMYJIIOBATH CBO€ CTaBJIEHHS N0 MNEBHOI
npoOyiieMd HaBYaJIbHOI TUCHUIUIIHA Tolo. B ymoBax peaini3zaiii KOMIETEHTHICHOTO MIIXOAY
€K3aMEeH OIlIHIOE pIBEHb 3aCBOEHHS CTYIACHTOM KOMIIETEHTHOCTEH, w0 TnepeadadeHi
KBaTiiKaIiHHUMA BUMOTAMH.

Cmpykmypa ex3amenayiiinoz2o oinemy

Koxen exzameHaniiinuil Oi1eT ckiiagaeTbes 13 1 TEOPETUUHOTO MUTAHHA Ta 4 MPAKTUYHUX
3aBJlaHb, K Iepe0adatoTh pO3B’ I3aHHS THIIOBUX 3aBIAaHb Ta J03BOJISIOTH J1IarHOCTYBAaTH PiBEHb
MOro KOMIIETEHTHOCTI 3 HaBUYAILHOI IucHuIUIiHA. Ex3aMeHariiiguii Olner BKIIOYaE [Ba
CTEPEOTHITHUX, OJIHE 1IarHOCTUYHE Ta OJHE EBPUCTUYHE 3aBIaHHS,

CemecTpoBuil KOHTPOJIb y (HPOPMI ex3amery NPOBOAUTHCS MUCbMOBO. Ha ex3aMeH BUHOCATBCS
KJIIOYOBI MMTaHHSI, THUIIOBI 1 KOMITJICKCHI 3aBJJaHHS, a TAKOXK 3aBJaHHs, 1110 TOTPeOyIOTh TBOPUOT
BIJITTOBI/T1, BMiHHS y3araJibHIOBaTH 1H(GOPMAIIIIO Ta CAHTE3YBAaTH OTPUMaH1 3HAHHSI JIJIs1
BUpILLICHHS IEBHUX Mpo0iieM $axoBoi HarpaBiieHOCTI. Pe3ynbTaT ek3aMeHy OLiHIOEThCS Y



Oanax(MakcuManbHa KiTbKICTh — 40 6aniB). [limcymKoBa oIiHKa 3 HABYAIHHOI JUCIUTUIIHY €

CyMoro 0atiB 3a eK3aMeH, Ta 0ajiB, OTPUMAHKUX Y pPe3yJIbTaTi MOTOYHOTO KOHTPOJIIO 3a
HAKOIMYYBaJIbHOK CHCTEMOIO

Posmnonin 6amniB, Kl OTPUMYIOTH CTYACHTH MPOTATOM CEMECTPY, HABEJICHO B HACTYITHOMY PO3.ILTi

9. Cxema HapaxyBaHHs 0aJiiB

[ToTouyHM KOHTPOJIB, CAMOCTIiTHA pOOOTa, IHAUBIYaTbHI Pasoy | EX32 Cym
3aBJIaHHS MeH a
KonTp. KonTp. TnuBiTy-
. pobora, . pobora,
Pozmin 1 Po3znin 2 anpHe
nepeadaveHa nepeadaveHa SaBIAHHA
HaB4. IINIaHOM HaB4. IINIAaHOM 60 40 100
TI | T2 | T3 T4 | TS | Té6
4 4 6 10 2 |10 4 10 10

T1, T2 ... T12 — Temu po3aisiB.

Kpurepii oniHlOBaHHSI HABYAJILHUX J0CATHEHb

Kpumepii ouinrwseannus konmpoavHoi pooomu

3a yMOBU BHUKOHAaHHS BCIX 3aBJlaHb 3 JE€MOHCTpAlLi€l0: TIHMOOKUX 3HAHb TEOPETUYHMX
MIOJIOKEHHS IUCIUIUTIHYU 1 BMIHHS 3aCTOCOBYBATH X IIiJI 4ac PO3B’sS3aHHS MPAKTHYHUX 3aB/aHb,
3a BHCOKHH piBeHb O(OpPMIICHHS MHCHMOBOI POOOTHU CTydeHT oTpumye 9 OamiB. [Ipu mpomy:
cloBeCHI (OpMyINIIOBaHHS 1 CHUMBOJIBHI MaTE€MaTH4HI 3alldCU TIOBMHHI OYTH: UITKUMH 1
JAKOHIYHUMH; (opMalibHI BUKIJIAAKHM (IEpEeTBOPEHHS BUPA3iB), YUCIOBI PO3paXyHKH 3J]1HCHEHI

parioHanbHUMH (€(DEKTUBHUMHM) cllOcOOaMH; 1 B IIUIOMY pOOOTH aKypaTHi, 0€3 BUIIPaBJIEHb.

1Iposooumucs 2 konmponvHi pobomu..
Kpumepii oyinrosanna konmpoavnoi pooomu
00 po30iny «/liniitna anzeopa

Ilepue 3aBnanus — 1 6an
— BMIHHS 3/1iCHIOBATH JiHINHI onepailii HaJ MaTPULISIMH :
Jpyre 3aBianns — 2 0anu
- 1 6an (3a) — BMiHHSI OOYMCIIEHHSI BU3BHAYHUKA TPETHOTO MOPSIIKY
- 0.5 6ayna — mOMUITKH TTPU OOYHCIICHHI;
- 1 6an (36) — BMiHHA OOYMCIIEHHS BU3HAYHHUKA TPETHOTO MOPAJIKY
- 0.5 6ayna — mOMUIIKH TPU OOYHCIICHHI;
Tpere 3aBnanns—4 6ana
- 1 6an (4 a) — BMiHHS BUpIIIEHHS CUCTEMHU PIBHAHb MeTo10M Kpawmepa,
- 0.5 Oana — MTOMUIIKHM IPU OOYHUCIICHHI.
- 2 06an(46) —BMIHHS BUPILLICHHS CUCTEMH PIBHAHb MAaTPUYHUM METO0M
- 1 Gay — mOMUJIKM ITpU OOUUCIIEHH]
- 1 06an (4 B) —BMiHHS BUPIIIICHHS CHCTEMU PIBHSIHb MeTo/I0M ["ayca.
- 0.5 Oana — MTOMUIJIKHM IPU OOYHUCIICHHI.
YerBepre 3aBnaHHsI— 2 Oanu

- 1 6an—BMiHHA OOYHCIICHHS BU3HAYHHKA YETBEPTOTO MOPSIAKY PI3HUMHA METOAaMHU

- 0,5 6an — mOMUJIKH ITpH OOYUCIICHHI.
I’siTe 3aBnanns— 1 6an

- 1 Gam — BMIHHA JOCHIAWUTH CYMICHICTh CUCTEMH JIHIHHUX PIBHSIHD, BUPILTYBATH

MaTpUYHI PIBHSHHS.

Kpumepii ouinrwseannus konmpoawvnoi pooomu 00 po3oiny «Bekmopna anzeopa»

Ilepmie 3aBnanns — 1 6an

- 1 OGam — BMIHHS 3HaxOJIWTH CKaSIpHUN MOOYTOK Ta JIOBXKHMHY  BEKTOpa B




0E3KOOPAMHATHOMY BUTJISII;
— 0,5 6ana — BMIHHS 3HaXOAUTH BEKTOPHUI JOOYTOK B OE3KOOPIMHATHOMY BHUTJISII;

Jpyre 3aBganus — 2 6anu
— 3HAHHS CKAJIIPHOTO Ta BEKTOPHOTO TOOYTKIB OPT.

Tpete 3aBaanns — 2 6anu

— 0,5 6ana — BMiHHS 3HAXOIUTH CKASIPHHUIA JOOYTOK B KOOPIUHATHOMY BHTJISIII;
— 0,5 6ana — BMIHHS 3HaXOJAWTH KyTH MI>)K BEKTOPaMH,

— 0,5 6aja — BMIHHS 3HAXOJAUTH BEKTOPHUIA JOOYTOK B KOOPJIMHATHOMY BUTJISI;
— 0,5 6ana — BMiHHSA 3HaXOAMTH 3MIIIAHUHA JOOYTOK B KOOPIAUHATHOMY BUTJISIL.

YerBepre 3aBnaHHs —2 Oanu
—  BMIHHS BUPIIICHHS 337124 TArHOCTHYHOIO PIBHSL.

IPsTe 3aBnanns — 3 6anu
—  BMIHHS BUPIIIICHHS 33]1a4 €BPUCTHYHOTO PIBHS.

Ilepecknadanus moOyibHOi KOHMPOALHOI poOOMU 003680MAEMbCSL NIOYAC NIOCYMKOBO2O

KOHMPOIO.
Kpumepii ouinrosannsa inougioyanvHoz2o 3a860anu:

3a yMOBU BUKOHAHHS BCIX 3aBJaHb Ta YCHIIIHOTO 3aXHUCTY 3 JAE€MOHCTPALIEI0 TNTUOOKUX
3HaHb TEOPETUYHUX IOJIOKEHb TUCIMIUTIHA 1 BMIHHS 3aCTOCOBYBATH iX IIiJl Yac pPO3B’SI3aHHS
IIPAaKTUYHUX 3aBJlaHb, 32 BUCOKHH piBeHb 0(OPMIIEHHS NUCbMOBOI pOoOOTH CTylIEHT oTpumye 10
6aiiB. [Ipu boMy: clioBeCHI (JOPMYITFOBAHHS 1 CUMBOJIBHI MaTeMaTH4HI 3allMCH TTOBUHHI OyTH:
YITKMMHU 1 JJAKOHIYHUMHU; (POpMalIbHI BUKJIAAKH (TIEPETBOPEHHS BHUPA3iB), YUCIOBI PO3paxXyHKH
3MIMCHEH] palioHANbHUMHU (€(EeKTHBHUMH) CHOco0aMu; 1 B LUJIOMY pOOOTH aKypartHi, Oe3
BUIIPABJICHb.

[HauBiAyanpHe 3aBJaHHA BUKOHYETHCS IMiA4ac caMOCTiiHOT po6oTu. HasBHICTb MpaBUIIBbHOT
po6otu —5 OainiB, 3aXUCT — 5 OaiiB, 3aXUCT POOOTH IPOBOIUTHCS MiAUac KOHCYJIbTALIiH.

KpuTepii oniHlOBaHHSI 1032ay/IMTOPHOI CaMOCTiliHOI po00TH cTYAeHTIB. 3aralbHUMHU
KPUTEPIsIMH, 3a SIKUMH 3I1MCHIOETHCS OLIHIOBAaHHS I1033aayJUTOPHOI CaMOCTiiHOI poboTH
CTYJICHTIB, €: TTIMOMHA 1 MILIHICTh 3HaHb; HAJIEKHUI PIBEHb MUCIICHHS, BMIHHS CUCTEMaTH3yBaTH
3HaHHS 32 OKPEMHUMH TeMIlaMH 1 poOUTH OOIPYHTOBaHI BHCHOBKHU; BOJIOJIHHS MOHSATIHHUM
armapaTtoM, HaBUYKAMH 1 MpUHOMaMH BUKOHAHHS TPAKTUYHUX 3aBJaHb, BMIHHS 3HAXOIUTH
HeoOXiaHY iH(opMallito, 3A1HCHIOBATH ii CHCTEMaTH3aIliI0 Ta 00POOKY.

BukonanHs 3aB1aHb caMOCTIHHUX POOIT 32 TEMaMU HaBYAJIbHOI JUCITUTIIIHU OI[IHIOETHCS
3Ba)Kalouyu Ha:

- pO3yMiHHS, CTYINIHb 3aCBOEHHS TEOPil Ta METOA0JIOT1] TPOOIIeM, 1110 PO3IIIAJAIOTHCS;

- CTYIiHb O3HaHOMJICHHS 3 PEKOMEHIOBAHOIO JITEPaTypOIO 1 3aCBOEHHS (PAKTUYHOTO
MaTepiany HaB4aJbHOI JUCIMILIIHY;

- BMIHHS NIOEJHYBATH TE€OPIIO 3 MPAKTUKOIO MPHU PO3IIISAl MPAKTUYHUX CUTYAIliH,
PO3B’sA3aHHI 3a/]1a4a, IPOBEACHHS PO3PaXyHKIB, P BUKOHAHHI 3aB/1aHb, BUHECEHUX /IS
CaMOCTIHHOTO ONpaIfOBaHHS;

- IIOBHOTA ypaxXyBaHHS BUMOT /O BAKOHAHHS 3aBJIaHHS;

- JIOTIYHICTh BUKJIAJICHOTO MaTepiary Ta BiAMOBIIHICTh HOTO CTPYKTYpI MepeadaueHuM y
3aBJIaHHI 3MICTOBUM €JIEMEHTaM,;

- HAsBHICTH Ta MOBHOTA PO3TJISAY KIIOYOBHUX MOHATH (BUSHAYECHB, TEPMIHIB, PI3SHOBHUIIB 1
T.I1.) MPEIMETHO1 00J1aCTi 3aBaHHS;

- HasBHICTH Ta OOIPYHTOBAHICTb MiICYMKOBUX BUCHOBKIB CTY/CHTA;



- UIIOCTpYBaHHS OMPAIbOBAHOTO MaTepialy HaBeIEHHSM (CTYICHTOM) BIACHUX MPUKIIAIIB
Ta rpadgigyHOro MaTepiary

JlomariHe 3aBaHHA TIepeBipseThCs HasiBHICTIO poOiT B MY J1JTi Ta IpoXomKeHHSIM TeCTY ITi4ac
ay/IUTOPHOTO 3aHATTS Ta OIHIOETHCA B 15 OariB 3a ceMecTp(0any 3a TeCTH 3apaxoBYIOThCS ¥ pasi
HasIBHOCTI BUKOHAHKX JIOMAIIHIX po0iT He MeHil, Hix 80%). IlepeckiananHs TecTy nepeBipku 3aBaHb
JUTSL CAMOCTIHOT pOOOTH JIOITYCKA€THCS TUTBKH 3 IIOBAYKHOT IPUYHHM, SIKA TiTBEPIKYETHCS
JIOKYMEHTOM, 3 JIO3BOJTY JICKaHA TAITPOBOJIUTHCS i 9ac KOHCYIBTAIli.

Po6Gota B ayauropii— 16 6aiiB 3a cemectp.

Oyinoeanhs 3a popmamuy KOHMPONIO:

Po3zoin 1 Po3oin 2

Min. Max Min. Max

12 6anis 25 banis 18 6anis 35 banis
AKTHBHICTb CTYJCHTa
Ha PaKTUYHUX 4 5 4 5
3AHATTAX
BukoHaHHS TOMaNIHIX 4 ]
pooiT
KonTposnena poborta 1 4 10
KonTposnsna pobora 2 4 10
InpuBinyansHe 6 15
3aBIaHHS

Ilpu npocmomy po3paxynky ompumaemo:

Pospinl Posnin 2 eK3aMeH IMigcymkoBa
OLIIHKA
Minimym 12 18| 20 50
Maxkcumym 22 38 40 100

JU1st CTyIeHTIB, SIKi Habpaiyu CyMapHO MEHIIY KUTbKICTb OalTiB HIXK KpUmuuHo-po3paxyHKo8Uil
Minimym— 20 b6anie st ONepIKAHHS ICHIUTY 000B’ I3KOBUM € NEPeCckiaOanHA KOHMPOTIbHUX poOim.
. P y P P p

HIkaaa ouiHIOBAHHSA

Origka
Cyma OaJiB 3a BCi BUIY HABYAIBHOI TISUTBHOCTI 1 HOTHpHpiBHERO] JU15 IBOPIBHEBO
MPOTATOM CEMECTPY : B —
IIKAJTH O[IHIOBAHHS X
OLIIHIOBAHHS
90 - 100 BIIMIHHO
70-89 noope
- 3apaxoBaHO
50-69 3aJ0BIJILHO
1-49 HE3aI0BIIbHO HE 3apaXxoBaHoO

10. PekoMeHT0BaHEe METOANYHE 3a0e3MeYeHHS
OcHoBHa JiTeparypa

Hemuenko K.E. Ananitinuna reomerpist. — X.: XHY imeni B.H.Kapasina, 2012. - 272 c.

2. Hewmuenko K.E. Ananituuna reomerpis. Cxemu, tTabnuii ta 3agadi. — X.: XHY iMmeHi
B.H.Kapa3zina, 2007. — 64 c.

JlonoMmizkHa JiiTeparypa
3. Tpunatuenko HO0.B., JIbBoB B.A. Anrebpa mys ¢izukiB: BeKTopH 1 KoopanHaT: Hasu.



nociOHuk. — BugaBanyo—momirpadiunuii nentp “KuiBchkmii yniBepcutet’”., 2002.
—87c.

11. llocunannas Ha indopmaniiini pecypcu B InTepHeri, Bineo-iekuii, iHme MeroquiHe
3a0e31e4eHHs

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
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