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BCTYII
[Iporpama HaB4ansHO1 nuctuIuTiHK “JliHiliHA anreOpa ” CKiIaJeHa BiIOBIHO 10 OCBITHBO-
npodeciiftHoi (0CBITHRO-HAYKOBOT) POrpamMu MiATOTOBKU OaKalaBpiB
CHeUiaIbHICTB! 105 Tlpuknagna ¢izuka Ta HAHOMAaTEpiaIH
ocBitHi mporpamu:  “TlpukmnagHa ¢izuka enepreTuuHux cucrem”, “Komm’rorepHa ¢izuka”,
«[Ipuxnagna ¢izuka HeTpaIUIIHOT €HEPTETUKI)

1. Onuc HABYAJIBLHOI JUCHMILIIHU

1.1. Mera BUKJIagaHHs HaBYAJIbHOI TUCIAILIIHA

HaBuanpna mucnuruiina “JliniiiHa anreOpa” € HEBiJ €MHOIO YacTUHOK 0a30BOi
MaTeMaTHYHOI MiATOTOBKU CTYJAEHTIB 1 BIIHOCUTHCA 10 (DYHIAMEHTAIBHUX JUCLIUILTIH, HA SIKUX
IPYHTYIOTBCSI METOJIM NOOYZOBH Pi3HOMAHITHUX MaTeMaTHYHHUX MOJIEJIeH MPOIIECiB, OB’ A3aHIX
3 Mpo(heciitHOI0 AiSUTBHICTIO.

Jlinitina aneebpa — po3ail MaTeMaTHUKH, 00 €KmMoM BUBUEHHSI SIKOTO € JIIHIAHI (BEKTOpHI)
MIPOCTOPH, a npedmemom — po3poOKa BIAMOBIIHUX anredpaiyHMX METOIIB 1 3aCTOCYBAaHHSA iX 10
noOyJOBH JIHIMHUX MaTeMaTHYHUX MOJEJCH peabHUX SBHII Ta MPOLECIB Yy Pi3SHOMaHITHHUX
rajyssx.

Metoro BUKJIaIaHHA HaBYaJIbHOI I[I/ICIII/IHJ'IiHI/I € O3HalOMJICHHS Ta OBOJ'IOI[iHHSI CydaCHUMHU
TEOPETUYHUMHU TIOJIOKCHHSAMHU 1 MaTEMAaTUYHUMHU METOJIaMU aHATITUYHOI TeOMeTpii Ta JiHIHHOT
anrebpu, a caMe METOJaMH BEKTOPHOI Ta MaTpU4YHOI airedp, MOCTIHKEHHS TCOMETPHYHUX
00’€KTiB Ta iX BIACTHBOCTEH IUIAXOM BUBYECHHS BJIACTUBOCTEH pIBHSHB, T'€OMETPUUYHUMHU
o0Opazam SIKHX € 111 00’ €KTH.

1.2. OcHOBHI 3aBIaHHA BUBYEHHS IUCIUAILIIHI

OCHOBHUMH 3aBJAHHSIMM BHBUYCHHS JHCHUIUIIHA € TIPAaKTUYHE  3aCTOCYBaHHSA
TEOPETUYHMX MOJOXKEHb 1 MaTeMAaTUYHUX METOJIIB aHAIITUYHOI reoMeTpii Ta JiHiiHOI anredpu
JUIE  pO3B’SI3yBaHHSA 3aJad; CTBOPEHHS MaTreMaTHYHOi 0a3u JUIsl TMOJNANBIIOrO BUBYCHHS
HOPMAaTHUBHHUX Ta CIIEiali30BaHUX AUCLUILIIH, a camMe

- 3aCBOEHHS OCHOBHUX [MPUHIMUMIIB MOOYJOBM  MaTeMaTHYHUX  Mojeled 13
BUKOPUCTAHHSIM METO/1B MAaTPUYHOTO 1 BEKTOPHOTO aHai3y, KOOPJUHATHOTO METOAY;

- OBOJIOJIHHS HAaBUYKaMHU 3/1MCHEHHS aHai3y MOOyA0BaHOT MOJEIIL;

- HaOyTTA AOCBiAY BUIBHOTO ONEpYyBaHHS aOCTPaKTHUMM MaTeMaTHUYHUMH 00’ €KTaMu Ta
HAOYHOTO TOJaHHS pe3yJbTaTiB CIOCTEPEKEHb Yy PI3HUX 00JacTiX 3HaHb 3a
JIOTIOMOTOI0 T€OMETPUYHUX 00pa3iB;

- (opMyBaHHS CUCTEM 3HaHB Ul CAMOCTIIHOTO MPOBEIEHHS HEOOXITHUX PO3PAXyHKIB Yy
paMKax TOOYJOBaHUX MOJENEH 3 METOI BIJIHOBICHHS KUIBKICHMX 1 SIKICHHX
XapaKTePUCTHK 00’ €KTIB JUIs TPOTHO3YBAHHS Ta MPUUHATTS ONTUMAIBHUX PIllICHb.

1.3. KinbkicTh KpeauTiB 6

1.4. 3aranpHa KinbKicTs ToauH 180



1.5. XapakrepucTrka HaBYaJIbHOT TUCITUILTIHA
O60B’s13K0Ba
Bu KiHIIEBOTO KOHTPOJIIO (CEMECTPOBUI €K3aMeH a0o 3alliK)
CemecTpoBHUii €K3aMEH
Jlenna ¢opma HaBUaAHHS \ 3aoyHa (nucTaHIiiHa) popMa HaBYaHHS
Pik miarorosxu
1-ii \ -ii
Cemectp
1-i | -t
Jlexmii
22 ron. ‘ TO/I.
[IpakTuHi, ceMiHapChKi 3aHATTS
66 rox. ‘ rom.
JlaGopaTopHi 3aHITTS
TOJI. \ TOJ.
Camocriitna po6oTa
92 rog. \ roJI.
Y TOMy 9HCIIl iHIUBITyalIbHE 3aBaHHS
S ro.

1.6. 3amuiaHoBaH1 pe3yabTaTH HABYAHHS

3riHO 3 BHUMOTaMHU OCBITHBO-NIPOQECIIHOI (OCBITHBO-HAYKOBOi) MHpPOTrpaMu CTYAEHTU
MOBUHHI JIOCATTH TAaKWX pe3yJbTaTiB HaBuaHHSA: B pe3ynpTaTi BHBUEHHS HaBYaJIbHOI
JUCLUIUTIHN CTYAECHT OBUHEH

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 PI3HOBUIM MaTpHIIb,

- Jii HaJ MaTpULIIMU Ta 1X BJIACTUBOCTI,

- o0epHeHa MaTpHIld,

- 3aco0u po3B’s3aHHS KBaIpaTHUX CUCTEM JIIHIHHUX anreOpaiuHuX piBHSHB ,

- 3aco0u aHaji3y CyMICHOCTI JOBIJIbHUX CUCTEM JIIHIHHUX alreOpaiyHuX piBHSHB;

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

- (opmu MogaHHS BEKTOPA,

- IiHI}HI Ta HENiHIHHI omeparllii HaJ BEKTOpaMH Ta X BIACTHBOCTI;

- JiHIMHY 3aJIeKHICTh Ta HE3aJIEKHICTh CUCTEM BEKTODIB;

- 0asmc mpocTopy, PO3KIal BEKTOpa 3a 6a3ucoMm;

- ¢opmynu nmepexoy BiJ OJIHI€T CHCTEeMU KOOPUHAT Ha TUIOIIKHI 10 1HIIIOT;

BMiTH: BHOUpaTH MaTeMaTH4HI METOAW JIiHIHHOI anreOpu Ui pO3B’S3aHHSA
MareMaTUYHUX 1 GIBUYHUX 3a71a4, JAOCTIHKCHHS (I3MYHUX CHCTeM Ta Ha0yTH HaBHYOK
CaMOCTIHOTO BUKOPHCTAHHS 1 BUBUEHHS JIITEpaTypy 3 MaTeMaTHYHUX JUCLUILIIH, a caMe

- OyayBaTu MaTpUlli SK CKJIAaI0OBI MaTeMAaTHYHUX Mojenell (i3MdHuX 3a7ad, BUKOHYBATH
Tii HaJ MaTPUISIMU;

- pO3B’A3yBaTH KBaJIpaTHI CHCTEMH JIIHIMHHUX aJireOpaiuHuX PiBHSIHB;
- JOCIHIJPKYBaTH KBaJApPaTHI CUCTEMH JIIHIHHUX HEOAHOPITHUX PiBHSIHD;



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

- 3aCTOCOBYBATH MOJKJIMBOCTI BEKTOPHOI aJireOpH B 3ajadax reoMerTpii Ta cydacHoi (i3MKH Ha
PiBHI, TOCTaTHHOMY JIJIsl PO3B’SI3aHHS CKJIAJIHUX CIICIIaTi30BaHUX 3a7a4 1 MPAaKTUYHUX ITPOOIeM
NPUKIAAHOT (Di3HKH;

- 3aCTOCOBYBaTH CydYacHi MaTeMaTH4HI METOJAM /s NOOYJOBM W aHami3y MaTeMaTUYHHUX
MoJieneit (pi3MYHUX MPOIIECiB;

- 3aCTOCOBYBAaTH MaTeMaTHU4HI MOJEII JUIsl JOCHIPKEHHS (PI3MUHUX SIBHUIL, PO3POOKHU MPHIIAIiB i
HAYKOEMHHX TE€XHOJIOTIH;
- BUOMpaTH e(peKTUBHI METOAM MPOBEACHHS TOCIIKEHb Y Taly31 IpUKIaaHol (i3UKH;

- BIJNIYKOBYBaTH HEOOXiIHY HAyKOBO-TEXHIYHY iH(OpMaIil0 B HAYKOBiil JiTeparypi,
€JEKTPOHHMX 0a3ax, 1HIINX JDKEPeiax, OIHIOBATH HAJIIHHICTh Ta PEeJIEBAaHTHICTh 1HGOpMAIIii;

- 0a30Bi 3HaHHS y cpepl MTYYHOTO 1HTENEKTY, HEHPOHHUX MEpEX Ta BEIMKUX JAHUX Ta BMIHHS
3aCTOCOBYBATH I1i 3HAHHS (PI3UYHUX JOCITIIKEHHSX

2. TeMaTHYHMH IIAH HABYAJILHOI AMCHUILTIHI
Po3ain 1. Jliniiina aareopa.

Tema 1. Teopis susHauHuKie 008iIbHOCO NOPAOK).

Beryn. O3HaueHHs BU3HAYHUKA APYTrOro, TPEeThOro nopsikis. O3HaueHHs nepectaHoBku. [apHi,
HEeTnapHi NepecTaHOBKU. 3HAK MepecTaHOBKH. O3HAYCHHS BHU3HAYHHMKA JIOBUIBHOTO TIOPSIKY.
BrnactuBocti Bu3Ha4HMKIB. MeToau 0oOYMCIEHHS BU3HAYHUKA TPEThOro HOpPsAKiB. O3Ha4YeHHs
MIHODpY, aareOpaidHoro JornoBHEHHS MeToay 00U CIeHHs BU3HAUHUKA JI0BUTLHOTO MOPSIIIKY.

Tema 2. Teopia mampuys

JliniitHi onepanii Hag MaTpulsIMH. PaHT MaTpulli O psiiKax, paHT MaTpPHIIl MO CTOBMYUKAX.
Teopema npo piBHICTb paHTy IO PsJIKAaX 1 paHry MO CTOBMYMKAX JUIs JOBUIbHOI MaTpuli. Panr
Matpuui. Jlo6yrok marpuie. BrnactuBocti n00yTkKy Matpuub. Ilpuknaau. TpaHcnoHyBaHHS
MaTpullb, BIAcTUBOCTI. JlesKki Kiacu MaTpullb (CHUMETPUYHI, KOCOCHUMETPHUYHI MaTpuIl), iX
BJIacTUBOCTI. MaTpuyuHi piBHSAHHS. HeBupopkeHi MaTpul, X BIacTUBOCTL.. MaTpHuiisi 00EpHEHOTr0
miHiHOTO BimoOpaxkenHs. ObepHeHa MaTpwuis, ii BiracTuBocTi. Meton ['aycca 3HaXOMKEeHHS
00epHEeHOT MaTpHIILI.

Tema 3. 3acanvua meopis cucmem JEHIUHUX PIGHAHD.

Cuctemu niHIMHUX piBHAHb. OCHOBHa TepMiHOJIOTISA. EKBIBalEHTHICTH cHUCTEM JiHIMHHMX

piBHAHb. EnementapHi neperBopeHHs. [lpuknagu. JIiHINHO 3anexHi, HE3aJeXHI CHCTEMH, iX
BiactuBocTi Kputepiit cymicHOCTI cucteMu NiHIHHUX piBHAHB (Teopema Kponekepa-Kamesi).
CtpykTypa MHOXXHHH PO3B’S3KIB 3arajibHOI CHCTEMH JHIMHUX piBHAHb. DyHIaMeHTaIbHA
crcTeMa po3B’sI3KiB HEOJHOPIIHOT CUCTEMHU JIIHIHHUX piBHAHB [Ipuknanu.
Cuctemu NiHIHHUX PIBHAHB JPYroro, TpeTboro nopsakis. Meroa Kpamepa po3B’si3aHHs cucTeM
JMHIMHUX PIBHSHB APYTrOro, TPeThoro mopsakiB. Meton ['aycca po3B’s3aHHS CHCTEM JIIHIMHUX
piBHSAHB. JloCTiPKEHHS CUCTeMU JIiHIHHUX piBHAHB. MeToz ["aycca po3B’si3aHHs CUCTEM JIIHIHHUX
PIBHSHB. 3BEJICHHS CUCTEMH JITHIHUX PIBHSAHB JI0 cXia4acToi (opMu 3a JOMOMOTOI0 €JIeMEHTapHUX
nepeTBopeHb. JIOCHiKeHHSI CHCTEMH JIHIMHMX pIBHSAHB 3a BUIVILIOM ii cxigdactoi (opmu.
MaTtpuyHuii METOJ PillIEHHS CUCTEM PIBHSHBb..

Po3nin 2. BekTopHa anredpa

Tema 4. Cucmemu koopournam. Havinpocmiwi 3a0aui ananimuynoi 2ceomempii.
Hamnpasneni Bigpi3ku. JIiHiiHI oniepairii Haj HanpaBJIeHUMH Biapizkamu. OCHOBHI TOTOKHOCTI.
JlexapToBi KOOpAWHATH Ha MpsAMii. JlekapToB1 KOOPAMHATH HA TJIOMIKHI Ta B TIPOCTOPI.
Bincranp mixk gBOMa Toukamu. JlieHHS BiApi3Ka B 3aIaHOMY BiTHOIICHHI.

Tema 5. Bekmopua aneebpa 6 npocmopi



[TonsarTs BekTopa. Onepartii Hag BekTopamu. JIiHilHa 3a1eXHICTh BEeKTOpiB. PO3MipHICTH
npoctopy. [lousarts 6a3ucy. [lonsTrs opienraii. CkansapHuii J0OyTOK BEeKTOpiB. BekTopHMit
T00YyTOK BEKTOpIB. 3MIllIaHUM 1 MOABIHHUN TOOYTOK BEKTOPIB.

Tema 6. [lepemsopenns cucmem KOOpOUHAM
[lepeTBOpeHHS KOOpIMHAT Ha TUIOMIKHI. [IepeTBOpeHHS IeKapTOBUX MPSMOKYTHUX KOOPAMHAT Y
npocropi. [lonsipHi, HUIIHAPUYHI Ta CPEPUYHI CHCTEMHU KOOpAMHAT. 3aMiHa 0a3ucy i CUCTEMU
KOOPJMHAT B MPOCTOPI, HA TIJIOMIKHI

3. CTpyKTypa HaBYAJIbHOI M CUHUILTiHI

HazBu po3ainiB i Tem

Kinekicts rogua

neHHa popma 3aouHa Gopma
yChO y TOMY YHCII yCBOT y TOMY YHCII
ro | n | n[na6. |imn | c.p.| o |n] nm|[na6. [inn | c.p.
Po3ain 1. Jliniiina anreopa
Tema 1. Teopis 26 2 |10 14
BU3HAYHUKIB
JOBLIBHOTO MOPSAKY
Tewma 2. Teopist 28 4 110 14
MaTpHUIh
Tema 3. 3aranbHa 32 4 |12 16
TEOpisi CUCTEM
JHIAHUX PIBHSHb
Pazom 3a pozainom 1 | 86 10 | 32 44
Po3zain 2. BekTopHa anredpa
Tema 4. Cucremu 30 4 110 16
KOOp/MHAT.
Hatinpocrimi 3agaui
aHAJIITUYHOI reoMeTpii
Tema 5. BexropHa 32 4 112 16
anreOpa B POCTOPi
Tema 6. 32 4 |12 16
[lepeTBOpeHHs cucreM
KOOpAMHAT
Pazom 3a posizom 2 94 12
180 | 22 | 66 92
Ycboro roqun

4. TeMn NpaKTHYHUX 3aHATH

Ne Ha3Ba remn Kinpkict
3/n TOJIH
1 | Teopis BU3HAYHUKIB JOBUILHOTO MOPSAKY 10
2 | Teopis maTpuib 10
3 | 3aranbpHa TEOpis CUCTEM JIIHIHHUX PIBHSAHBb 12
4 | Cucremu xoopauHat. HallmipocTimii 3aa4ui aHaniTHYHOT TeoMeTpii. 10
5 | Bekropna anreGpa B mpocTopi 12
6 | IlepeTBOpeHHs cUCTEM KOOPAUHAT 12
Pazom 66




5. 3aBpaHHs 1A caMOoCTiiiHOI po0doTa

No Ha3Ba remu Kinpkicts
3/l TOJIUH
1 Hapuutucs Merogam o0UHCIICHHS BU3HAYHHUKIB JTOBIJILHOTO TOPSIKY 6
2 | HaBumutwHcs nisM HaJl MATPUISIMU, BMITH 3aCTOCOBYBATH TEOPIIO 8
MaTpHIIb
3 | HaBuutHcs 3aco6aM po3B’si3yBaHHS CUCTEM HEOJHOPIIHUX JITHIHHUX 5
PIBHSIHB
4 | BuBuMTH KpUTEPii CyMICHOCTI IPSAMOKYTHHX CUCTEM JIIHIHHUX 8
piBHSHB. BMITH 3aCTOCOBYBaTH paHTr MaTpPHL sl aHAITI3Y CyMICHOCTI.
5 | 3naruTa BM}’TH 3aCTOCOBYBATH KpHUTEpii CyMiCHOCTI JOBUTBHUX 16
CUCTEM JIIHIHHUX PIBHSHB
6 | BmiTu BupinryBaTé HaWHIPOCTIIIi 3a/1a4i aHATITHYHOI TeOMeTpii 3a 16
JIOTIOMOTOF0 BEKTOPHOT anreOpH.
7 Bupunty MeTonu Ta 3aco0M BEKTOPHOT ajiredpa B IpOCTOPi ISt 16
BUPIIICHHS TPUKIIAJTHUX 337124
8 Bwmitu 3acTocoByBaTH METOA KOOPAMHAT /7Sl BUPIIICHHS (DI3UUHUX 16
3aad.
Pazom 92

6. InmuBinyanbHi 3aBaaHHs

[HuBiAyanbHI 3aBJaHHS BUAAIOTHCS OJIUH pa3 B ceMecTp . MeToro 1HAUBIyalbHOTO
3aBJaHHS € TIEPEeBIpKa pe3yJbTaTiB HABYaHHS II0/I0 PIBHS 3aCBOEHHS MaTepially 3 JIOT1YHO
3aBepILEHOi YaCTUHHU AUCLUILIIHY - po3alty “ BekTopHa anrebpa”.

Cmpykmypa inougioyanbHozo 3a60aHH:
KoxHuit BapiaHT MICTUTh II'ITh NMPAKTUYHHUX 3aBJaHb: JBa 3aBIAHHS MEPIIOrO PiBHA —
CTEPEOTHITHI — BU3HAUYAIOTh CTYIIHb 3aCBOEHHS CTYIEHTOM ITOYAaTKOBHX 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 NpsAMOKYTHIiH cUCTeMI KOOPIUHAT 3a/1aHO TOUKH:
Ai(1,4,1), A23,2,1), Asl,-1,-3), A410,7,4)

3HanTu:

[

1. mpoexkuiro Bektopa AjA, Ha BekTop A A,;

o~ N

KyT Mixk Bektopamu AjA,, A1A4;
mwionty TpukytHuka A1Az Az,
06’em mipamigu A1A2 AsAg.
BHCOTY TIpaMiJy 3 BEpIUIUHU A4

_

6. piBHsAHHSA Ta oBXHHY peOpa A A,,
2_3aano Bexropn a={1,2, —1},b—{2,1,3} ,¢={11,0}, d= {0,-1,1}. IepesipuTn 4u yTBOPIOIOTE
BeKTOpH @, b, € 6asuc. ko Tak, po3kiact Bektop d 3a 6azucom.




2. 3anano Bektopu a={1,2, —1},b~{2,1,3},c": {1,1,0},d_’: {0,-1,1}. Mepesipurn, un GyayTh

BEKTOpH & — 2b.3c=2d,—-2d +a Ta KOMILTaHAPHHMH.

7. Meroau HaBYAHHSA

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

JIekrii 3aranbHOTO XapakTepy;

Jlexmii-ceminapu MpoOIEMHOTO XapaKTepy

[TpakTuyHi 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 CaMOCTIHHOI abo KepoBaHOIO
BHKJIaJJaueM POOOTOIO CTYJCHTIB IIPH BUKOHAHHI TIOTOYHUX 3aBIAaHb

JIOCHITHUIIBKHMI METOJ TMPH CAaMOCTIHHOMY BHpIIICHHI CTYJACHTAMH 3aBJIaHb
KOHTPOJIbHUX POOIT

aKTUBI3allii CAMOCTIMHOTO BUBYEHHS CTYJEHTaMH JiTepaTypu

8. MeToau KOHTPOJIIO

IMoTouHMIT KOHTPOJIBL 13 TaHOT HABYAILHOI AUCIHUILIIHU POBOJIUTHCS B TAKHX OpMax:

aKTHUBHaA p060Ta Ha J'IeI(I.[ifIHHX 3aHATTAX,

- aKTHBHA y4acTh y BUKOHAHHI IPAaKTUYHUX 3aB/JaHb;

- IPOBE/ICHHS MMCbMOBHUX KOHTPOJIBHHUX POOIT;

- IPOBEJICHHS CAMOCTIHMX KOHTPOJIBHUX pOOIT (1HIMBIlyallbHE 3aBJaHHs);
- eKCIpec-ONUTYBaHHS (3aBIaHHS JJIs1 €KCIPEC-KOHTPOJTIO).

IHopsaok npoBeaeHHSI MOTOYHOI0 OHIHIOBAHHS 3HAHb CTYJACHTIB

O1iHIOBaHHA 3HaHb CTYJICHTIB ITiJ] Yac JIEKIIMHUX Ta MPAKTUYHUX 3aHATh POBOAUTHCS 3a
HaKONHMYYBaJIbHOK CHCTEMOIO.
Kputepii oniiHIOBaHHS BpaXOBYIOTb:

PO3YMiHHS, CTYIIHb 3aCBOEHHS TEOPIi Ta METOOJIOTIT MPOOIIEM, L0 PO3IIIAAAIOTHCS;
CTYIIHb 3aCBOEHHS (PaKTUYHOI'O MaTepialy HaBUaJIbHOI AUCHUIUTIHH;

03HAWOMIICHHSI 3 PEKOMEHI0BAaHOIO JIITEPaTypoIo;

BMIHHSI TOE€JTHYBATH TEOPIIO 3 MPAKTUKOIO M1J] Yac PO3B’si3aHHS 3a7a4 0OUNCIIOBAIBHOTIO
13aCTOCOBHOTO XapaKTepy;

JIoTiKa, CTPYKTYpa, CTHIIb BUKJIQAy MaTepiany B MMCbMOBUX poOOTax i1 Mij 4ac BUCTYIIIB B
ayuTOpii, BMIHHS OOIPYHTYBATH CBOIO MO3HUIIIIO, 3/[IHCHIOBATH y3arajabHEHHS
iHpopMarii Ta pOOUTH BUCHOBKH.

MaxkcumanbHO MOXIIMBUH Oai 32 KOHKPETHUM 3aBJIaHHSIM CTaBUTHCS 32 YMOBH

BiJIMOBIAHOCTI 1HAMBITYaIbHOTO 3aBJIaHHS CTYAEHTa a00 HOro yCHOI BiJIMOBiI BCIM
3a3HaYeHUM KpUTEPisIM. BiCyTHICTH Ti€l a00 1HINOT CKIJIaI0BO1 3HUKYE KIJTBKICTh 0aiiB

Konumponwvni 3anumannsa 00 nepuiozo po3oiny

1. TlepecraHoBKa MHOXXHMHHU 3 N eJeMEHTIB. 3HAK MepecTaHOBKH. J[OBECTH, IO TPAHCIIO3MUIIiSA
3MIHIO€ MTAPHICTh MEPECTAHOBKHU.

2. O3HayeHHs BU3HAYHMKA JIOBUIBHOTO MOPAIKY. /loBecTH, 110 omepallis TpaHCIIOHYBaHHS HE
3MIHIO€ 3HAU€HHsI BU3HAYHHKA.

3. O3HayeHHs BU3HAYHMKA JIOBUIBHOTO MOPSIKY. JloBecTH, 110 SIKIIO JBa PAAKU (CTOBITYMKA)
MOMIHATH MICISIMH, TOJAI 3HaK BHU3HAYHHWKA 3MIHMTHCS HAa TPOTWICKHUU. JloBecTH, 1o
BU3HAYHUK € JIHIIHHOIO (PYHKIIEIO €EMEHTIB JOBUIBHOTO HOTr0O psAaKa (CTOBITYHKA).
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O3HaueHHs BU3HAYHHUKA JIOBUIBHOTO MOPSAKY. JlocTaTHI yMOBH PIBHOCTI BU3HAYHHUKA HYJTIO.
O3Ha4yeHHS BU3HAYHHKA JIOBIJIBHOTO MOPSIKY. JIOBECTH, 110 BUBHAYHUK HE 3MIHUTHCS, SIKIIO
JI0 OJTHOTO 3 PSAIKIB (CTOBITYMKIB) J0JATH JIIHIMHY KOMOITHAI[IIO 1HIIIUX PSAJIKIB (CTOBIYHKIB).
O3HaueHHs MiHOPY, adreOpaidHOro JOMOBHEHHS JI0 €lIeMEHTa MaTpHIli 3 HOMEPOM i, J.
JloBecTu opMyiTy po3KIIay BABHAYHHKA 110 SJIEMEHTaX JCSIKOTO PsIKa (CTOBITYHMKA).
O3HaueHHs BU3HAYHUKA JIOBUIBHOTO MOPSAIKY. 3aCTOCYBaHHS TEOPii BUSHAYHHKIB 10
JOCIIKEHHSI MaTPHIIl HA HEBUPOHKEHICTb.

O3Ha4yeHHS BU3HAYHHKA JIOBIIBHOTO MOPSIKY. 3aCTOCYBaHHS T€OPil BU3HAYHHKIB 70
3HAXOKEHHS 00EPHEHOT MaTPHIIi.

O3HaueHHs BU3HAYHHUKA JTOBUTLHOTO MOPSAKY. 3aCTOCYBaHHS T€Opii BUBHAYHUKIB J10
po3B’s3anHs Bu3HaueHux CJIP.

EnemenTapHi nepeTBOPEHHS K JOOYTOK MaTPHIIb.

Sk eneMeHTapHI IepEeTBOPEHHS 3MIHIOIOTh 3HAUCHHS BU3HAYHHKA?

Teopema po 100YTOK MaTpPHIIb.

Jo6yrox Matpune. JloBectn, 1o s JI0BUIbHOT MaTpulli A€ Mmxn  BUKOHYETHCS
AE =EA =A, AO = OA = O, e E — oguanuHa Matpuis, O — Hy/iboBa Matpuils. JloBecTH,
MO A7 JOBUIBHOTO 4Yucia o €R , s J0BUTbHHX MaTpuib Ae Mmpxr , B € M
Bukonyetscst (A)B = A(aB) =o (AB).

JHo6yrox wmatpuub. JloBecTu, Imo amus JIOBUIbHUX MaTPHIIb A, B e Mnxr, CeMpn
Bukonyerscs (A+B)C = AB+BC.

JoGytok matpuis. JloBecTH, mo A AOBUIBHUX MaTpullb A€ Mpxr, B € Mixs ,C € Msxn
BuKOHyeThcs (AB)C = A(BC).

TpancnonyBanHsi MaTpullb. JloBeCTH, 110 715 TOBUIFHUX MaTPHIIb A,B e Mnxn,, mis

JOBUIBHOTO YHCIa O € R BUKOH YEThCS (AT )T =A (A+ B)T =A"+B7, (a A)T =a A"

TpancnionyBaHHs MaTpullb. JloBecTH, M0 I TOBUIBHUX MaTpHLb Ae Mnxr, B € M
T
BUKOHYETHCSI (AB) =BTA'.

O3HayeHHs paHTy MaTpulli. Teopema npo paHr J00YTKY MaTpHUIIb.
Cucremu NiHIHHUX PIBHSAHB: OCHOBHA TEPMIHOJIOT1S

Merton Kpamepa po3B’si3aHHs CUCTEM JIIHIHHUX PIBHSHb.

Metoa MaTpUuHUM PO3B’A3aHHS CUCTEM JIIHIHHUX PIBHSHB.
Meton ['aycca po3B’si3aHHS CUCTEM JIHINHUX PIBHIHB

Teopema Kponekepa-Kameni.

Konumponwsni 3anumanns 00 opyzo2o po3oiny
Cyma BekTopiB (o3HaueHHs) . [loBecTu, 0 omeparlisi JOJaBaHHS BEKTOPIB acoIliaTHBHA,
TOOTO (é +b )+?: =a+ (b +AC) JUTSL TOBLITBHUX BCKTOpiB_ba,qb C.
JloOyTOK BekTOpa Ha 4ucIo (03Ha4YeHHs ). JloBeCTH, 1110 JUTsS TOBUTBHUX MIHCHUX 4mcen o, 3
JUIsL OBUIBHOTO BekTopa @ Bukonyetses o (B a)= (o B )a”

O3HayeHHs pIBHOCTI IBOX BeKTOpiB. JloBeCTH, 110 /Ui JOBUIBHOTO AIMCHOTO YKCTa O, IS

IOBiILHMX BEKTOPiB @,0 BHKOHYyETHCA O (a + 5) =o0a +ab.
JloOyTOK BekTOpa Ha yucio (03HadeHHs ). JloBecTH, 10 Ui TOBUIbHUX MIHCHUX 4Kcen d, B
JUTSL TOBUTBHOTO BEKTOpa & BUKOHYETHCS (OL +B )?1 =o0d + pa.

O3Ha4yeHHS BEKTOPHOTO IIPOCTOPY. HaBecTu MpUKIIaL BEKTOPHOTO IIPOCTOPY.
O3HaueHHsI JIHINHOT HE3aJI)KHOCTI CUCTEMHU BEKTOpiB. [loBecTH, 1m0 1Ba HEKOJiHEApHUX
BEKTOPH Ha TUIOIIKHI € JIIHIHO HEe3aJIS)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 MpocTopy (03HaueHHs ). TBEpIKEHHS PO PO3KIIA]] JOBUILHOTO BEKTOPA 32
0a3MCHUMU BEKTOPAMHU.

basuc BekropHOTro MpocTopy (03Ha4YeHHs1). TBepKEeHHS PO €IMHICTh PO3KIIAy BEKTOpa 3a
6a3ucoMm.

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

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

3aranpHa JIeKapTOBa CUCTEMa KOOpAMHAT (O3HAYEHHs). 3agadya mpo MO BiApi3Ka y
3aJJaHOMY BiJTHOIIICHHI.

OptoHopMOBaHMil 6a3uc, NPSIMOKYTHA JE€KapTOBa CUCTEMa KOOPAMHAT (03HauUEHHs). 3ajada
PO MOJILT BiApi3Ka y 3aJJaHOMY BiTHOIIICHHI.

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

JOBUIBHOT IJIOMIUHY O , TOBUIBHUX BEKTOPIB 4, b BUKOHYETHCS & = b = [p, 8= Ipa b.
[Tpoekirist TOUKH Ha MPsAMY, BEKTOPA Ha MPsAMY Ha IUIONIHHI (03HaYeHHs). JloBecTH, 110 s

JIOBIIbHUX BEKTOpa @, YMcla ) , Npsmoi y Bukonyetses Ipy (Aa)=2AIIp,a
[Ipoekmiist BekTopa Ha BekTop (o3HaueHHs). JloBecTw, IO IS JOBUIBHMX BEKTOPIB

a,b, CA(CA;t 6) BUKOHYETHCS a=h= Ip; a = Ipc b.
[Ipoekiiist BekTopa Ha BeKTOp (o3HadyeHHs). JloBecTH, IO ISl JAOBITBHUX BEKTOPIB

a,b, Cd(cd;é 0) BuKoHyeTbes [Ipe (a1— b) = IIpca + Ipc 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.

BekropHuuit 1o0yTOK BekTOpiB (03HaueHHs ). [loBecTH, 1110 [ﬁ, 5} = —[5, aﬂ.

BexTopHuii 100yTOK BeKTOpPIB (03HaueHHs ). JloBecTu, 1110 ISl TOBUIHHOIO A1MCHOIO YKcia o
BUKOHYETHCS [aé, 5} = [é,atﬂ =q [é, bj.

BekTopHuii 100yTOK BEKTOPiB (03Ha4eHHS). JI0BECTH, 110 [a’ +b,c ] =[a,c]+ [bﬂ C_':'.

Bupa3s BekTopHOr0 100yTKY Yepe3 KOOPAUHATH BEKTOPIB B JOBUILHOMY 1 OpPTOHOPMOBAaHOMY
0asuci.

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

Mimanuii 106yToK BekTOpiB (03HauyeHHs). JloBecTH, M0 MilmaHUN TOOYTOK BEKTOPIB
nopiBHIO€e 0 TOA1 1 TUIBKH TOJ1, KOJIM BEKTOPU € KOMILUTAHAPHUMH.

Mimranuit 106yrok BekTopiB (o3HauyeHHs). JloBectH, 110 ([a,b],c)z(a,[b,c]). JloBecTH,
IO SIKIIO MEPECTaBUTH MICLSAMHU JBa BEKTOPH B MIIIAHOMY JIOOYTKY, TO 3HAK MIIIAHOTO
NOOYTKY 3MIHUTHCSI Ha MPOTUJICKHUN. J[oBEeCTH, 10 MimaHUK JOOYTOK BEKTOPIB — JIiHIIHHA
(GYyHKIIIA 110 KO)KHOMY 3 apI'yMEHTIB.

Bupas mimanoro qo0yTKy depe3 KOOpJAWHATH BEKTOPIB B JOBIIBHOMY 1 OPTOHOPMOBAHOMY
Oa3uci.

[lepeTBOpEHHS KOOPIUHAT Ha TUIOIIUHI.
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32. IlepeTBOpEHHSI IEKAPTOBUX MPSMOKYTHUX KOOPAWHAT Y IPOCTOPI.
33. [onsipHi, HUIiHAPHYHI Ta CHEPUIHI CHCTEMH KOOPIHHAT.
34. 3amina 6a3ucy 1 CHCTEMH KOOPJMHAT B IIPOCTOPI, Ha TIJIOIKHI.

KonTtpouabsna podora

MeTor KOHTPOJBHOT pOOOTH € TIepeBipKa pe3yNbTaTiB HaBYaHHS 1100 PiBHS 3aCBOEHHS
MaTepiaiy 3 JIOT1YHO 3aBEPIICHOT YACTHHH JUCIUTUTIHY - PO3ALTY .

Cmpykmypa KOHmpo1eHoi pobomu

KoxHuil BapiaHT MICTHTh IT’SITh NMPAKTUYHHUX 3aBJIaHb: JIBA 3aBJaHHS IEPIIOrO PiBHI —
CTCPEOTHITHI — BHU3HAYAIOTh CTYIIHb 3aCBOEHHS CTYICHTOM IMOYATKOBHX TEOPETUYHUX OCHOB
JUCIIMIUIIHY; JIBAa 3aBJIaHHS JIPYrOro PiBHS — JIAarHOCTHYHI — BUSBIISAIOTH 37aTHICTh CTYACHTA JIO
BHUPINICHHS THIIOBUX 3aBJIaHb 1 OJTHE 3aBJAaHHS 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 HaBYaJIbHOI MporpamMu Ta (GOpMyBaHHS Y
CTYICHTIB 3arajibHuX 1 MpodeciiiHuX KOMIIETEHTHOCTEH, fKi BiAIrpalOTh CYTTEBY pPOJIb ¥y
CTaHOBJIEHHI MallOyTHBOTO (haxiBIs BUIIOTO PiBHS KBasi(iKarii.

CPC Bxitouae:

nio2comosKy 00 3aHAmMb, A caMe: OIpAllOBaHHS JIEKLIMHOro MaTepialy Ta
PEKOMEHI0BAHOI JIITEpaTypH, MiATOTOBKY A0 MPaKTHYHUX 3aHATh, /0 KOHTPOJBHHUX pOOIT;
cucTeMaTH3allie BUBYEHOr0 MaTepiaity 3 METOIO MIATOTOBKHU J0 €K3aMEHY;

BUKOHAHHA 3aB80aHb, SKI TiepeadavaloTh: OIPAIIOBAHHSA TEOPETUYHOTO Marepialy 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.

Iliocymkoeuii  koumpons. 1liACyMKOBUN KOHTPOJb 3HAaHb Ta KOMIIETEHTHOCTEH
CTYJICHTIB 3IIHCHIOEThCS Ha MIJCTaBl MPOBEACHHS CEMECTPOBOro ek3ameHy. Ex3ameHamiiiamii
OlIeT OXOIUIIOE TporpaMmy AUCHMIUIIHK 1 rependadyae BU3HAUEHHS pPIBHA 3HaHb Ta CTYIEHS
OMaHYyBaHHS KOMIIETEHTHOCTEW .3aBJaHHSIM €K3aMEHy € TMepeBipKa pPO3YMIHHS CTYACHTOM
MPOTPaMHOTO Marepialy B IIJIOMY, JIOTIKA Ta B3a€EMO3B'SI3KIB MK OKPEMHUMH PO3JILJIaMH,
3IaTHOCTI TBOPYO BUKOPHUCTOBYBATH HAKONMUYEHI 3HAHHS, BMIHHS (OpPMYIIOBATH CBOE
CTaBJEHHS JO0 TIeBHOI MpoOJeMHM HaBUaJIbHOI MUCIMIUIIHK Tomo. B ymoBax peamizamii
KOMITETEHTHICHOTO MMiJIXOJy €K3aMEeH OI[IHIO€ PIBEHb 3aCBOECHHS CTYACHTOM KOMIIETEHTHOCTEH,
1o nependaveHi kBamiikaiiHUMH BUMOTaMH.

Cmpykmypa ex3amenayiiinoz2o oinemy

Kosken exk3aMeHariitHuil OUIET CKIATAEThCS 13 2 TEOPETHYHHUX MUTaHb (OHE 3 MEPIIOTO
pO31iTy, ApYyre — 3 IPYroro po3ainy) Ta 3 MpakTUYHUX 3aBAaHb, SKi epea0ayaroTh po3B’ sI3aHHA
TUTOBUX 3aBJaHb Ta J03BOJSAIOTH JIarHOCTYBAaTH PiBEHb MOT0 KOMIETEHTHOCTI 3 HaBUYaIbHOI
muctuiuiing. Ex3aMeHaniiHuii OuieT BKIIIOYA€e OJHE CTEPEOTHITHE, OJHE TIarHOCTUYHE Ta OJIHE
€BPHUCTUYHE 3aBIaHHS,

CeMecTpoBuii KOHTPOJIb y GopMi ex3amerny TPOBOAUTHCS MMCEMOBO. Ha ek3aMeH BUHOCSTHCS
KJIFOYOBI1 IMTUTAHHS, TUTIOBI 1 KOMIUIEKCHI 3aB/IaHHS, @ TAKOX 3aBJIaHHS, 1[0 MOTPEOYIOTH TBOPUOT
BIJITIOBI/li, BMiHHS y3araJIbHIOBAaTH iH(QOPMAIIiIO Ta CHHTE3YBaTH OTPUMAaHi 3HAHHS JIJIs
BHPIIIEHHS MTEBHUX MPpo0sieM (haxoBoi HANPaBIEHOCTI. Pe3ynbTaT ek3aMeHy OIIHIOETHCS Y
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Oanmax(MakcuMmanbHa KiTbKiCcTh — 40 6aniB). [limcymMKoBa oIiHKa 3 HABYAIHHOI JUCIUTUIIHY €
CyMoro 0atiB 3a eK3aMeH, Ta 0ajliB, OTPUMAHKUX Y pe3yJIbTaTi MOTOYHOTO KOHTPOJIIO 32
HAKOIMYYBaJIbHOK CHCTEMOIO

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

9. Cxema HapaxyBaHH# 0aJtiB

[ToTouyHM KOHTPOJIB, CAMOCTIiTHA pOOOTa, IHAUBITYaTbHI Pasoy | EX32 Cym
3aB/IaHHA MEH | a
KonTp. KonTp. Tnuiny-
. po0ora, . pobora,
Po3min 1 Posnmin 2 anbHe
Hepe,u6aqua Hepeu6aqua 3aBAHHS
HaBY. IINITaHOM HaB4. INIAHOM 60 40 100
T1 | T2 | T3 T4 | TS | T6
4 6 6 9 2 | 10 4 9 10

T1,T2 ... T12 — Temu po3aifiB.

Kpurepii oniHlOBaHHSI HABYAJILHUX J0CATHEHb

Kpumepii ouinrwseannus konmpoavHoi pooomu

3a yMOBU BHUKOHAaHHS BCIX 3aBJlaHb 3 JE€MOHCTpalLi€l0: TIMOOKUX 3HAHb TEOPETUYHHUX
MIOJIOKEHHS IUCIUIUTIHYU 1 BMIHHS 3aCTOCOBYBATH X IIiJI 4ac PO3B’sS3aHHS MPAKTHYHUX 3aB/aHb,
3a BHCOKHH piBeHb O(OpPMIICHHS MUCHMOBOI POOOTH CTyIeHT oTpumye 9 OamiB. [Ipu mpomy:
cloBeCHI (OpMyIIIOBaHHS 1 CHUMBOJIBHI MaTE€MaTH4HI 3alldCU TIOBUHHI OYTH: UITKUMH 1
JAKOHIYHUMH; (opMalibHI BUKIJIAAKHM (IEpEeTBOPEHHS BUPA3iB), YUCIOBI PO3paXyHKH 3J]1HCHEHI
parioHanbHUMH (€(DEKTUBHUMHM) cllOcOOaMH; 1 B IIUIOMY pOOOTH aKypaTHi, 0€3 BUIIPaBJIEHb.

1Iposodumucs 2 konmponvHi pobomu..

Kpumepii oyinrosanna konmpoavnoi pooomu
00 po30iny «/liniitna anzeopa

Ilepme 3aBnanus —0,5 6an
— BMIHHS 3/1iCHIOBATH JiHINHI onepailii HaJ MaTPULISIMH :
Jpyre 3aBnanns — 1 Oanu
- 1 06an (3a) — BMiHHS OOYMCIIEHHS BU3BHAYHUKA TPETHOTO MOPSIIKY
- 0.5 6ayna — nOMHJIKM ITPH OOYHCIIEHHI;
Tpere 3aBnanns—4 6ana
- 1 0an (4 a) — BMiHHS BUPILIICHHS CUCTEMH PiBHAHB MeTO1oM Kpamepa,
- 0.5 6ana — moMuIIKH TP OOYUCIICHHI.
- 2 0an (4 6) —BMIHHA BUPIIICHHS CUCTEMH PiBHSHb MAaTPHYHUM METOJIOM
- 1 6an — noMusKu Ipu 00UHUCICHH]
- 1 0an (4 B) — BMiHHS BUPILICHHS CUCTEMH PiBHAHB MeTO1oM ["ayca.
- 0.5 6ana — moMuIIKH TP OOYUCIICHHI.
YerBepre 3aBnanns— 1,5 6ana
- 1,5 6an — BMIHHS OOYHCIICHHS] BA3HAYHUKA YETBEPTOTO MOPAIKY PI3HUMHU METOIAMU
- 0,5 6an — momuIIKK TIpH OOYHCIICHHI.
II’are 3aBnanus— 2 Oana
- 2 0am — BMIHHA JOCJHIJWTH CYMICHICTh CUCTEMH JIHIHHUX PIBHSIHb, BUPILTYBATH
MaTpUYHI PIBHSHHS.

Kpumepii oyinrosanna konmpoavnoi po6omu 00 po3oiny «Bexmopua anzeopa»
Iepie 3aBnanns — 1 Gan
— 3HAHHS CKAJSIPHOTO Ta BEKTOPHOTO TOOYTKIB OPT.
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Jpyre 3aBnanHs — 2 6ana
— 0,5 6ana — BMiHHS 3HAXOIUTH CKASIPHHUIA JOOYTOK B KOOPIUHATHOMY BHTJISIII;
— 0,5 6ana — BMIHHS 3HAXOJAWTH KYTH MK BEKTOPaMH,
— 0,5 6ana — BMiHHS 3HAXOJAUTH BEKTOPHUMA JOOYTOK B KOOPJAMHATHOMY BUTJISI;
— 0,5 6ana — BMiHHA 3HaXOAWTH 3MIIIAHUHA JOOYTOK B KOOPIAUHATHOMY BUTJISIL.
Tpete 3apnanns — 1,5 6ana
- 1 OGam — BMIHHSA 3HaxOJIWTH CKaJsIpHUN JOOYTOK Ta JIOBXKHMHY  BEKTOpa B
0E3KOOPAMHATHOMY BUTJISII;
— 0,5 Gana — BMIHHS 3HaXOAUTH BEKTOPHUIN JOOYTOK B O€3KOOPIMHATHOMY BHTJISII;

YerBepre 3aBganus — 1,5 6ana
— 3HaHHS 03HAK KOMILJIAaHAPHOCTI BEKTOPIB Ta O3HAK JIIBOI Ta MPaBOi TPIMKKU BEKTOPIB.

I’siTe 3aBaanus — 3 Oaym
—  BMIHHS BUPIIICHHS 33/1a4 €BPUCTUIHOTO PIBHSI.

Ilepecknadanus MOOYIbHOI KOHMPONLHOI pobOmMuU 0038019€MbCA NIOYAC NIOCYMKOBO20

KOHMPOIO.
Kpumepii oyinrosannsa inougioyaivbHo2o 3a60aHHA

3a yMOBM BHKOHAaHHS BCIX 3aBAaHb Ta YCHIIIHOTO 3aXHUCTY 3 AEMOHCTPALI€I0 TITMOOKUX
3HaHb TEOPETUYHUX IOJIOKEHb TUCLMIUIIHM 1 BMIHHS 3aCTOCOBYBAaTH iX IiJ 4ac pO3B’sA3aHHSA
MPAaKTUYHHUX 3aBJIaHb, 32 BUCOKHH PiBeHb 0(OPMIICHHS TUCBMOBOI poOOTH CTyIeHT oTpumye 10
6aniB. Ilpu npomy: cioBecHi GopMyIIOBaHHS 1 CHMBOJIbHI MaTeMaTH4HI 3allUCH TIOBHHHI OYyTH:
YITKUMU 1 JJAKOHIYHUMH; (popMasibHI BUKJIAAKH (TIEPETBOPEHHS BUPA3iB), YHCIOBI PO3PAXYHKHU
3MilicHeH1 panioHaTbHUMU (€EeKTUBHUMHM) CHocobaMu; 1 B LUIOMY poOOOTH akypartHi, 0e3
BUIIPABIICHb.

InuBiyansHe 3aB1aHHS BUKOHYETHCS MiT4ac caMocTiiHOi po6oTH. HasBHICTh paBUIIBHOT
poOoTu —5 OaiiB, 3aXucT — 5 OaiB, 3aXUCT POOOTH MPOBOAUTHCS M1 THAC KOHCYIbTALIIH.

KpuTepii oniHIOBaHHS 110322y IMTOPHOI CAMOCTIHHOI pOOOTH CTYACHTIB. 3araJlbHUMHU
KpUTEPIAMH, 32 SKUMH 3I1MCHIOETHCS OIIHIOBAHHS I[103aayJAUTOPHOI CaMOCTIHHOI poOOTH
CTY/EHTIB, €: IMOMHA 1 MILHICTh 3HaHb; HAJISKHUI pIBEeHb MUCIICHHS, BMIHHS CUCTEMaTU3yBaTH
3HaHHA 32 OKPEeMHMMM TEeMIIaMH 1 pPOOMTH OOIPYHTOBAaHI BUCHOBKH; BOJIOJIHHS MOHSTIMHUM
armapaToM, HaBUYKaMU 1 NpUiloMaMM BUKOHAHHS NPAKTUYHUX 3aBJaHb, BMIHHS 3HAXOIUTH
HeoOxiAHy iH(dopMallito, 3A1ICHIOBATH ii cCICTeMaTH3alliio Ta 00poOKy.

BukoHaHHA 3aB/laHb CAMOCTIHHUX POOIT 3a TEMaMH HaBYAJIbHOI TUCIMILIIHUA OLIIHIOETHCS
3BaXKalO4M Ha:

- PO3YMiHHs, CTYIiHb 3aCBOEHHS TEOPIi Ta METOI0JIOT1T TPOOIIEM, IO PO3TJISAIAI0THCS;

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

- BMIHHS NIO€IHYBATH TE€OPIIO 3 MPAKTUKOIO MPHU PO3IIIAl MPAKTUYHUX CUTYAIliH,
PO3B’s13aHHI 3a/1a4a, IPOBEJICHHS PO3PAXYHKIB, IPY BUKOHAHHI 3aB/laHb, BUHECEHUX JJIs
CaMOCTIHHOTO OIpalfOBaHHS;

- TMOBHOTA ypaxyBaHHS BUMOT JJO BAKOHAHHS 3aBJIaHHS,

- JIOT1YHICTh BHKJIQJIEHOTO MaTepialy Ta BiAMOBIAHICTh HOTO CTPYKTYpi epeadaueHuM y
3aBJaHHI 3MICTOBUM €JIEMEHTaM;

- HasBHICTH Ta MOBHOTA PO3IJISY KIIFOUOBHX MOHSTh (BU3HAYCHbB, TEPMiHIB, PI3HOBHIIB 1
T.11.) IPeIMETHOI 001aCTi 3aBIaHHS;

- HasBHICTH Ta OOIPYHTOBAHICTh MiICYMKOBUX BUCHOBKIB CTY/CHTA;
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- UIIOCTpYBaHHS OMPAIbOBAHOTO MaTepialy HaBeIEHHSM (CTYICHTOM) BIACHUX MPUKIIAIIB
Ta rpadgigyHOro MaTepiary

[TinroroBka 70 3aHATH MEPEBIPSAETHCS 3a IOTIOMOTOIO €KCIPeC-KOHTPOITIO. bat, sikuii 6yno

OTPUMAHO 32 EKCIPEC-KOHTPOJIb € KOS(IIIEHTOM JIJIsi OTpUMAaHHS OalliB 32 BUKOHAHHS

JIOMAaITHBOTO 3aBIaHHS
Kpimepiii oyinrosanns excnpec-konmponio. 1 6ai 3a 6e310raHHy BiANOBIAb

- 3HWKCHHS OIIHKY 32 BUKOHAHHS 3aBJIaHHS 3aJIS)KHO BiJ HEJOMIKIB 1 TOMYIICHUX

IIOMUJIOK:

- 0,1 6ama — po3B’s13aHHS 3aBJaHHS BUKOHAHO MIPABUJIBHO, ajle HU3bKa KYJIbTYpa
MaTeMaTHYHUX 3aITUCIB.

- 0,2 Oana — 3aBJaHHA BUKOHAHO YaCTKOBO: € CYTTE€BA IIOMUJIKA,

- 0,3 6ana — y mporieci po3B’si3aHHs 3aBJIaHHs JAONYIIEHA CMUCIOBA TTIOMUJIKA;

- 0,4 6aya — HaBeeH] JIMIIE TOYATKOBI MPABWIIbHI MipKyBaHHSI.

JloMariHe 3aBJaHHs MIePEBIPAETHCS TIUac ayJUTOPHOTO 3aHATTS Ta OLIHIOETHCS B 16 OaiB 3a cemectp
(0.5 Gana 3a KO>KHE MTOBHICTIO BUKOHAHE JIOMAIIHE 3aBaaHHs). [lepeckiiagaHHs JOMaNIHBOTO 3aBIaHHS
JI03BOJIIETHCS TUTBKHU 3 MTOBAKHOI PUYMHY, KA MIATBEPIKYETHCS JOKYMEHTOM, 3 JI03BOJTY JICKaHa Ta
MPOBOAMTHCS IMiYac KOHCYIbTALII.

PoGota B ayauropii— 16 GasiB 3a cemectp.

Oyintosanns 3a popmamu KOHMPOIO:

Po3oin 1 Po3oin 2

Min. Max Min. Max

12 6anie 25 banis 18 6anis 35 6banis
AXTHUBHICTb CTy/ICHTA
Ha MIPaKTHYHUX 4 8 4 8
3aHSATTAX
BuKOHaHHS TOMAITHIX
pooiT 8 4 8
Konrponsaa poboTa 1 9
Konrponsaa poboTa 2 9
InauBinyanbHe 6 10
3aBJIaHHS

IIpu npocmomy po3paxynKy ompumaemo:
Posninl Posin 2 eK3aMen Iincymkosa
OIIHKA

Minimym 12 18 | 20 50
MaxkcumyMm 22 38 40 100

JU1st CTyIeHTIB, SIKi Habpaiu CyMapHO MEHIIY KUTbKICTb OalTiB HIXK KpUmuuHo-pO3paxyHKo8ULl
minimym—20 banie 11 OfepIKAHHS ICTIUTY 000B’I3KOBUM € NEPeCcKAA0aHHS. KOHMPOIbHUX POOIM.
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IIIkana omiHIOBaHHA

Orminka
Cyma OauiB 3a BCl BUJY HaBYAIbHOI JISIIbHOCTI ' .| zus BOpiBHEBOI
IIPOTATOM CEMECTPY AL HOTHPHPIBHCBOL TKATH
LIKAJIX OI[IHIOBAHHS X
OIIIHIOBAHHS
90 - 100 BIZIMIHHO
70-89 no0pe
- 3apaxoBaHO
50-69 3a0BLJIBHO
1-49 HE3aI0BLIBHO HE 3apaxoBaHo

10. PekoMeHI0BaHE METOAMYHE 3a0e3MeYeHHS
OcHoBHa JiTepaTypa

Hemuenko K.E. Ananitiuna reomerpist. — X.: XHY imeni B.H.Kapazina, 2012. — 272 c.

Hemuenko K.E. Ananitnuna reomerpis. Cxemu, Tabiumi ta 3aaadi. — X.: XHY imeni
B.H.Kapa3zina, 2007. — 64 c.

JlonomixHa jireparypa
3. Tpunmatuenko 10.B., JIbBoB B.A. Anredpa s ¢izukiB: BeKTOpH i KoopanHaTH: Hapu.
nociOHUK. — BupaBHmdo—monmirpagiuauii  nentp  “KuiBcekuit  yHiBepcuteT’ .,

2002. - 87c.

11. IMocnaannas Ha ingopmauiiini pecypcu B InTepHeri, Bigeo-yekuii, iHe MmeToanuHe
3a0e3nevyeHHst

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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