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[lporpaMy peKOMEHIOBaHO 10 3aTBepakeHHA BueHol paaol0 HaBYATbHO-HAYKOBOTO IHCTHTYTY
KOMII 10TepHOI Qi3HKH Ta CHEPreTHKH

“28" cepmHa 2023 poky, npotokon Ne 8/23

PO3POBHMKH ITPOT'PAMMU:

Bixmuaceka Tersna ennaniisua, crapmmii BHK1agad kadeapH iHpopMaLiiHHX TexHosorii B (Ii3HKO-
CHEPreTHIHHX CHCTEMax

Tporpamy cxBaneHo Ha 3aciIaHHi KadeapH iHpopMaUiiiHHX TEXHOMOTIH B (Gi3HKO-€HEPTETHIHHMX CHCTEMaX
TIpotokon Bia “28” cepmHs 2023 poky, mpoTokon Ne 8/23

3asiqyBad kadeapH iHGOpMaLiiiHHX TEXHOIIOTH B (QI3HKO-CHEPreTHIHHX CHCTEMaX

@ Pycian CYXOB

(miamuc)

IIporpaMy MOrOIAKEHO 3 IApaHTOM OCBITHBO-TIPOECiifHOI Mporpamu (KepIBHHKOM IPOEKTHOI TPYIIH)
TprkiagHa ¢i3nka EHEPreTHIHHX CHCTEM

TapaHT ocBiTHBO-TIpOdeciiiHoi NporpamMi (KepiBHHK MPOEKTHOI IPYIIH)

f@f Pycnan CYXOB

(mimmuc)

INporpaMy MOTOIAKEHO 3 TapaHTOM OCBITHBO-NPOQECIiiHOI Mporpami (KEPIBHHKOM MpPOEKTHOI IpyTIH)
Komn’totepHa Qi3uka

['apaHT OCBITHBO-NIPOQECiHHOT NPorpaMu (KepiBHHK MPOEKTHOI IPYTIH)

@E Csitnanua POTOBA

(miammc)

IIporpamy MoOrokeHo METOAMIHOIO KOMICIEX) HaBYATBHO-HAYKOBOrO IHCTHTYTY KOMTI'IOTepHOI (i3nkH Ta
€HEPreTHKH

TpoTokon Bia “28” cepnHa 2023 poky, npotokon Ne 8/23

T'0/10Ba METOAWYHOI KOMICil HaBYATLHO-HAYKOBOTO IHCTHTYTY KOMMN'I0TEpHOT Bi3uKH Ta
€HEPreTHKH

Jenuc TPOTEKTOP

(miamuc)




BCTYII

[Iporpama HaByanpHOI AuctUIUIiHY “JliHiliHA anreOpa ” cKIazeHa BiAIOBITHO 10 OCBITHHO-
npodeciiiHoi (0OCBITHRO-HAYKOBOT) ITpOrpamMu MiAroTOBKH OaKaiaBpiB

CHEIlIbHICTD: 105 I[puknagHa ¢izuka Ta HAHOMAaTEPiaIn

ocBiTHi porpamu:  “IIpuknanna izuka eneprernunux cucreM”, “Komm’rorepHa ¢izuka”,

1. Onuc HABYAJIBLHOI TUCHUILIIHA
1.1. Mera BuK/IagaHHs HABYAJILHOI JUCITUIUIIHA

Hapuanpna nucnmrmutina “JliHiiiHa anreOpa” € HEBII €EMHOK YacTHHOK 0a30BOi
MaTeMaTHYHOI MiATOTOBKU CTYAEHTIB 1 BITHOCUTHCA 10 (pyHAaMEHTAIbHUX TUCIMILIIH, Ha SKUX
IPYHTYIOTBCSI METOJIU MTOOYAOBH PI3HOMAHITHUX MAaTEMaTHYHHX MOJIEIICH MPOLECIB, OB’ I3aHUX
3 PO eCifHOIO MiSITTHHICTIO.

Jinitina aneebopa — po3aia MaTEMaTUKH, 00 '€kmom BHUBYCHHS SKOTO € JIHINHHI (BEKTOPHI)
MIPOCTOPH, & npedmemom — po3poOKa BiIMOBIIHUX anreOpaiyHUX METOJIB 1 3aCTOCYBaHHS X JIO
noOyA0BU NIHIKHUX MaTeMAaTUYHUX MOJENel pealbHHUX SIBHIL Ta MPOIECIB y PI3HOMAHITHUX
ramy3six.

MeTo10 BUKJIaJaHHS HABYAJIBHOI JUCLIUILIIHA € O3HAHOMIICHHS Ta OBOJIOJIHHS Cy4aCHUMH
TEOPETUYHUMHU MOJIOKEHHAMHU 1 MaTeMaTHYHIMH METOAAMHU aHAJITHYHOI TeoMeTpil Ta JiHiiHOT
anreOpy, a camMe METO/JaMH BEKTOPHOI Ta MaTpU4HOI anredp, NOCITIKEHHS TeOMETPUYHUX
00’eKTiB Ta iX BIIACTUBOCTEH INUISIXOM BHBUYEHHS BIIACTHBOCTEH pIBHSAHB, T'€OMETPHYHHMHU
o0Opasamu SIKHX € 111 00’ EKTH.

1.2. OcHoBHI 3aBIaHHS BUBYEHHS JUCLIUILIIHU

OCHOBHUMH 3aBJaHHSIMH BUBYCHHS TUCIHUILTIHY € IPAKTHYHE 3aCTOCYBaHHS TEOPETHUHHUX
MOJIOKEHb 1 MAaTeMaTHYHUX METOJIB aHaJITUYHOI TeoMeTpii Ta JiHIdHOI anreOpu s
PO3B’A3yBaHHS 3aj1ad; CTBOPEHHS MaTEMAaTUYHOI 0a3u ISl OJAIBIIOT0 BUBYCHHS HOPMAaTHBHHUX
Ta clieliaNi30BaHuX AUCLUILIIH, a came

- 3aCBOEHHS OCHOBHHUX MPUHITUIIB MOOYIOBH MaTeMaTHYHUX MOJIEIIEH 13 BUKOPUCTAHHSM
METO/IIB MAaTPUYHOTO 1 BEKTOPHOI'O aHaNi3y, KOOPAUHATHOTO METOY;

- OBOJIOJIHHSI HABUYKAMHU 3/11iICHEHHS aHaJ13y MO0YJ0BaHOI MOJIEN;

- HaOyTTs JOCBiAY BUIBHOTO ONEpPYBaHHs aOCTPaKTHUMU MaTeMaTUYHUMHU 00’€KTaMM Ta
HAOYHOTO MO/IaHHS PE3YJIbTATIB CIIOCTEPEIKEHB Y PI3HUX 00JIACTAX 3HAHB 3a JIOTIOMOT OO
reoMeTpHUYHUX 00pas3iB;

- (opmyBaHHS CHCTEM 3HaHb JJI1 CAMOCTIMHOIO MPOBEIEHHS HEOOXITHUX PO3PAXYHKIB Y
paMKax TOOyJOBaHWUX MOJENe 3 METOI BIIHOBJICHHS KUIBKICHMX 1 SIKICHHX
XapaKTepUCTUK 00’ €KTIB JJIsl MPOTHO3YBaHHS Ta MPUUHATTSA ONTHUMAaJIbHUX PIIIEHb.

1.3. KinbkicTh KpeauTiB 6

1.4. 3aranbHa kinbpkicTs rogud 180



1.5. XapakTepucTrka HaBYaJIbHOT TUCITUTUTIHHA
OO60B’s13K0Ba
Bu KiHIIEBOT0 KOHTPOITIO (CEMECTPOBUH eK3aMeH a00 3alliK)
CemecTpoBuii €K3aMeH
Jlenna ¢opma HaBYaHHS | 3aoyHa (qucTaHIiiHa) opMa HaBYaHHS
Pik miaroroBku
1-ii | -i
Cemectp
1-if | -t
Jlekmit
32 rom. ‘ TOLL.
[TpakTuHi, ceMiHAPCHKI 3aHATTS
64 rop. \ TOLL.
JlaboparopHi 3aHATTS
TOJI. | TOII.
Camocriitna pobota
84 rox. \ TOJI.
VY ToMy 4HCITi iHAUBITyaJIbHE 3aBIaHHS
S rof.

1.6. 3anaHoBaH1 pe3yIbTaTH HaBYAHHS

3rifHO 3 BUMOTaMH OCBITHBO-TIPOQECiIHOI (OCBITHRO-HAyKOBOi) MpOTrpamMH CTYJEHTH
MTOBUHHI JIOCSTTH TAKUX PE3yJIbTaTiB HABUYAaHHS: B pe3ynbTaTi BUBUCHHS HABYAIBHOI IUCIUTLTIHH
CTYJCHT IIOBUHEH

3HATH: a) OCHOBHI IOHATTS, TEOPETUYHI IIOJIOKEHHS 1 METOAM JiHiiHOI anrebpw,
MO>KJIMBOCTI 11 BUKOPUCTaHHS MPH CKJIaJaHHI MaTeMaTHYHOI MOJieli (PI3UYHUX 3a]a4, a came:

- BHU3HAYHHKH, iX OCHOBHI BJIAQCTHBOCTI Ta CIIOCOOM OOYMCIICHHS,

- OCHOBHI PI3HOBUJU MAaTPHIIb,

- 74ii HaJ MaTpUIEIMU Ta iX BIACTUBOCTI,

- o0epHeHa MaTpuld,

- 3aco0u po3B’s13aHHs KBAJPAaTHUX CHUCTEM JIHIMHUX anreOpaiyHUX piBHSHB ,

- 3aco0u aHaJi3y CyMICHOCTI JOBUIBHUX CUCTEM JIHIMHUX alnreOpaidHuX piBHSHb;

0) OCHOBHI MOHATTS BEKTOPHOI aireOpu, MOXKJIMBOCTI 1i BUKOPUCTAHHSA NpPH CKJIAJaHHI
MaTeMaTH4HOi Moieni (Di3MYHUX 33734, a came

- ¢dopMu NoJaHHs BEKTOPA;

- JIiHIIHI Ta HeNiHi}{HI oneparii HaJl BEKTOpaMU Ta iX BIaCTUBOCTI;

- JIiHIMHY 3aJ€KHICTh Ta HE3AJIEKHICTh CUCTEM BEKTOPIB;

- 0asuc mpocTopy, Po3KIIa BEKTOpa 3a 6a3ucoM;

- ¢opMynu nepexoy BiJl OJHIET CUCTEMH KOOPAMHAT Ha IUIOIIMHI 10 1HIIOT;

BMITH: BUOMpATH MaTeMaTUYH1 METO/IM JIIHIMHOI anreOpH sl po3B’sI3aHHSA MaTeMaTHUHUX
1 ¢i3uuHUX 3ama4, JOCHDKEHHS (I3MYHUX CHUCTEM Ta HAOyTH HABUYOK CaMOCTIHHOTO
BUKOPHUCTAHHS 1 BABYCHHS JIITEPATYPH 3 MAaTEMAaTHIHUX ITUCIUILIIH, & caMe

- OyIlyBaTH MaTpHIIi SIK CKJIAJ0Bl MATEMaTHYHUX MOJIeel (Pi3NnYHUX 3a/1a4, BUKOHYBATH il
HaJ MaTPUISIMHU;

- pO3B’sI3yBaTH KBaJIpaTHI CUCTEMU JIIHIHHUX aNreOpaidyHuX piBHSIHD;
- JIOCHIDKYBaTH KBaJIpaTHI CUCTEMH JIIHIMHUX HEOTHOP1THUX PiBHSHb;



- BH3Ha4aTu 0a3uc BEKTOPHOTO JIHIMHOTO MPOCTOPY Ta PO3KIIAAAaTH BEKTOPHU 32 0a3HCOM;
- BUKOHYBATH JIiHIIHI Ta HENiHIAHI onepanii HaJ] BEKTOpaMH.

- 3aCTOCOBYBATH MOXJIMBOCTI BEKTOPHOI areOpu B 3a/auax reoMerpii Ta cyd4acHoi ¢i3uku Ha
piBHI, JOCTaTHROMY ISl PO3B’SI3aHHS CKJIAJHUX CIEIiai30BaHMX 3aJ]1a4 1 MPAaKTUYHUX MPoOIeM
MPUKIIATHOT (QI3HKH;

- 3aCTOCOBYBaTH CydYacHi MaTeMaTH4HI METOJAW s MoOyIOBH W aHaiily MaTeMaTHYHHX
Mozeel (pi3uIHUX MPOIIECiB;

- 3aCTOCOBYBAaTH MaTeMaTU4YHI1 MOJIEII I TOCIDKEHHS (PI3UYHUX SBHUII, pO3POOKH IPHIIAIIB 1
HAayKOEMHHX TEXHOJIOTIH;
- BUOMpaTH eheKTUBHI METOU TIPOBEICHHS JOCIIKEHB Y raly31 MPUKIAIHOT (DI3UKH;

- BIOIIYKOBYBaTH HEOOXiJIHY HAyKOBO-TEXHIYHY 1H(OpMaIil0 B HAYKOBIH JiTepaTypi,
eJIEKTPOHHMX 0a3ax, IHIIMX JHKepeax, OLIHIOBATH HAIMHICTh Ta peJIeBaHTHICTh iH(pOpMaIii;

- 0a30Bi 3HaHHS y cepi MTYIHOTO IHTEIEKTY, HSHPOHHUX MEPEXK Ta BEJIMKUX JAHUX Ta BMIHHS
3aCTOCOBYBATH 111 3HAHHS (PI3UYHUX JOCIIKSHHSX

2. TeMaTn4HMIl IJIAH HABYAJILHOIL U CHUILTIHA
Po3aia 1. Jlinilina aareopa.

Tema 1. Teopis 6u3nayHUuKie 008iIbHO20 NOPAOK).

Beryn. O3HaueHHs1 BU3HAUHKKA APYTOro, TPEThOro nopsiikiB. O3HaueHHs nepectaHoBkU. [lapHi,
HEeTnapHi NEepecTaHOBKU. 3HAK MepecTaHoBKH. O3HA4YEeHHS BHU3HAYHHWKA JIOBUIBHOTO TOPSJKY.
BrnactuBocti Bu3HayHMKIB. MeToau 0OOYMCICHHS BU3HAYHHMKA TPETHOro MOpsaKiB. O3Ha4YeHHs
MiHOpY, anreOpaivHoOro 1OomoBHEHH MeTou 004MCIICHHS BU3SHAYHUKA TIOBUTHHOTO TIOPSIKY.

Tema 2. Teopis mampuys

JliniiiHi oneparii HaJ MaTpULIMU. PaHT MaTpuIl Mo psIKax, paHT MaTPUIl 1O CTOBITYMKAX.
Teopema npo piBHICTH paHTy IO psAAKax 1 paHTy MO CTOBIMYMKAX JJIS JOBUIbHOI Marpuui. Panr
Matpuui. Jlo6yrok marpuus. BrnactuBocti no0yTky Matpuib. Ilpuxiagu. TpaHcroHyBaHHS
MaTpullb, BIACTUBOCTI. JlesKki Kiacu Marpuib (CUMETpUYHI, KOCOCUMETPUYHI MaTpull), iX
BJIacTUBOCTI. MaTpuuHi piBHsAHHA. HeBUpoKeH1 MaTpulll, iX BIacTUBOCTI.. MaTpulis o6epHeHOro
miHiiHOTO BimoOpaxkenHs. ObepHeHa MaTpuils, ii BiracTuBOCTi. Meton ['aycca 3HaXoMKeHHS
00epHEeHO1 MaTpHIIi.

Tema 3. 3acanvna meopis cucmem AIHIUHUX PIGHAHD.

Cuctemu niHiMHUX piBHAHb. OCHOBHa TepMiHOJIOTISA. EKBIBalE€HTHICTh CUCTEM JIHIMHMX

piBHAHb. Enementapni neperBopeHHs. [lpuxmamu. JIiHIAHO 3anexHi, HE3aleXHI CHUCTEMH, IX
BiactuBocTi Kpurepiii cymiCHOCTI cucTeMH JIHIHHUX piBHAHB (Teopema Kponekepa-Kanemni).
CTpyKkTypa MHOXXMHHU PO3B’SI3KIB 3arajJbHOI CHUCTEMH JIHIMHMX piBHAHb. DyHIaMeHTalbHa
crcTeMa po3B’A3KiB HEOJHOPIIHOT CUCTEMHU JIiHIHHUX piBHAHB [Ipukianu.
Cucremu NiHIHHUX PIBHSAHB JIPYroro, TpeTboro nopsakis. Meron Kpamepa po3B’sizaHHs CUCTEM
JTHIMHUX PIBHSAHB JAPYrOro, TPeThoro mopsnakiB. Meron I'aycca po3B’si3aHHS CUCTEM JIIHIHHHX
piBHAHB. JlOCHIKEHHS CHCTEMU JIIHIMHUX piBHSAHB. MeToa ["aycca po3B’si3aHHS CUCTEM JTIHIMHUX
PIBHSHB. 3BEJICHHS CUCTEMH JIIHIHUX PIBHSAHB J0 CXi49acToi (POpMHU 3a JOMOMOTOI0 €JIeMEHTApPHUX
nepeTBopeHb. J{ochmipkeHHS CUCTEMH JIIHIMHUX PIBHSHb 3a BUIUIAIOM 1i cxig4acToi ¢GopMmu.
MartpuuHuii MeTOJ| pillIeHHSI CUCTEM PiBHSHb..

Po3nin 2. BekTopHa anreopa

Tema 4. Cucmemu xoopounam. Hatinpocmiwi 3a0ayi ananimuunoi ceomempii.
Hanpagsneni Biapi3ku. JIiHilH1 onepaii Haj HanpaBieHUMH BipizkaMu. OCHOBHI TOTOXKHOCTI.
JlexapToBi KOOpAMHATH Ha MpsAMii. JlekapToBl KOOPAWHATH Ha MJIOLIUHI Ta B IPOCTOPI.
Bincrans Mixk 1BOMa Toukamu. J{iIeHHS Biipi3Ka B 3a/1aHOMY BiTHOIICHHI.

Tema 5. Bexmopna aneebpa 6 npocmopi



[TonsarTs BekTopa. Onepartii Hag BekTopamu. JIiHilHa 3a1eXHICTh BEKTOpiB. PO3MipHICTD
npoctopy. [lonstrs 6a3ucy. [TousaTTs opienTanii. CkansapHuii 100yTOK BeKTOpiB. BekTopHuit
n00yTOK BEKTOpIB. 3MIIIaHUH 1 TOABIMHUN JOOYTOK BEKTOPIB.

Tema 6. [lepemsopenns cucmem KOOpOUHaAmM
[lepeTBOpeHHS KOOPIUHAT HA IUIOMIKHI. [lepeTBOpeHHSs 1eKapTOBUX MPSMOKYTHUX KOOPIUHAT Y
npocropi. [lonsipHi, HUIIHAPUYHI Ta CPEPUYHI CHCTEMHU KOOpAMHAT. 3aMiHa 0a3ucy i CUCTEMU
KOOPJHMHAT B MPOCTOPI, Ha TJIOMIHHI

3. CTpyKTypa HAaBYAJIBHOI AUCHUILTIHI

HazBu po3niiB i Tem

Kinexicts rogua

neHHa gopma

3ao4yHa opMma

YCbO y TOMY YHCII1 yChOT Yy TOMY YHCIT1
ro J'I‘H‘J'Iaﬁ.‘iHI[.‘C.p. 0 n]n]na6.]in[.‘c.p.
Po3aia 1. Jlinilina anreopa
Tema 1. Teopis 20 4 |8 8
BH3HAYHUKIB
JOBUTLHOTO MOPSIAKY
Tema 2. Teopis 30 6 |12 12
MaTpHIh
Tema 3. 3aranbHa 30 6 |12 12
TEOpis CUCTEM
JHIAHUX PIBHSHb
Pazom 3a pozminom 1 | 80 16 | 32 32
Po3nin 2. BekTopHa anreopa
Tema 4. Cucremu 10 2 |4 4
KOOp/MHAT.
Haiinpocrimmi 3aauqi
aHATITUYHOI reoMeTpii
Tema 5. BextopHa 70 10 | 20 40
anredpa B IpocTopi
Tema 6. 20 4 |8 8
[TepeTBopenHs cuctem
KOOp/IMHAT
Pazom 3a pozminom 2 100 | 16 | 32 52
180 |32 |64 84
Ycboro rogun

4. TeMu NPAKTHYHUX 3aAHATH

Ne Hazpa Temu Kinbkictb
3/m TOJIH

1 | Teopist BUBHAYHUKIB JOBUILHOTO MOPSAIKY 8

2 | Teopis MaTpuIlb 12

3 | 3aranbHa Teopis CUCTEM JIIHIHHUX PIBHIHbB 12

4 | Cucremu koopauHaT. Haiinpocrini 3a/1a4i aHaniTHYHOT TeOMETPii. 4

5 | BekTopna anreGpa B mpocTopi 20

6 | IlepeTBOpeHHS cHCTEM KOOPAUHAT 8

Paszom

64




5. 3aBaaHHs AJ1s1 caMocCTiiiHol podoTa

No Ha3Ba remun Kinbkicts
3/l TOINH
1 Hapuutucst meToiamM 004MCIICHHS BU3HAYHHUKIB JTOBIIBHOTO MOPSAKY 8
2 Hapuutucs aisiMm HaJ1 MATPULISIMH, BMITH 3aCTOCOBYBATH TEOPIIO 12
MaTpHIh
3 | HaBunrtucs 3acobam po3B’si3yBaHHS CUCTEM HEOHOPITHUX JTIHIHHUX 6
pIBHSIHB
4 | BuBuuTHu KpUTEpii CyMICHOCTI NPSAMOKYTHHX CUCTEM JTIHIHHUX 2
piBHSHB. BMiTH 3aCTOCOBYBATH paHT MAaTPHIIL JUTs aHAJII3Y CyMiCHOCTI.
5 | 3Haru Ta BMITH 3aCTOCOBYBAaTH KPUTEPii CyMICHOCTI TOBUTBHUX 4
CHCTEM JIiHIHHUX PIBHSHb
6 | Bmitu BupimyBaTH HalOpOCTIMIi 3a4a41 aHATII THYHOT reoMeTpii 3a 4
JIOTTOMOTOI0 BEKTOPHOI1 anredpwu.
7 | BuBunuTH MeToiu Ta 3ac00U BEKTOPHOT anredpa B MPOCTOpi I 40
BUPIIICHHS MPUKJIATHAX 32144
8 | Bwmitu 3acTocOBYBaTH METOJI KOOPAWHAT JIJIsl BUPILICHHS (Pi3MUIHUX 8
3ajay.
Pazom 84

6. InnuBinyanbHi 3aB1aHHs

[HuBiTyanbHi 3aBJaHHS BUJAIOTHCS OJUH Pa3 B CEMECTp . MEeTOI0 iHUBIIyalbHOTO
3aBJIaHHS € TIEPEeBipKa pe3ysIbTaTiB HAaBUYaHHS 111010 PiBHS 3aCBOEHHS MaTepially 3 JIOTI4HO
3aBEepUICHOI YaCTUHU AUCLHUILIIHY - po3auty “ BekropHa anrebpa’.

Cmpykmypa inougioyaibhozo 3a60aHH:A

KoxxHu#l BapiaHT MICTUTh I'Th NMPAKTUYHHUX 3aBJlaHb: J[Ba 3aBJaHHS MEPILIOro PiBHA —

CTepeOTI/IHHi — BHU3HA4YarOTh CTyr[iHI) 3aCBO€HHA CTYACHTOM ITIOYAaTKOBHUX TCOPECTUYHHX OCHOB
,[[I/ICI_II/IHJ'IiHI/I; ABa 3aBAaHHA APYTOro piBHH — I[ial"HOCTI/ILIHi — BHUABJIIAIOTH SI[aTHiCTL CTYACHTa 0

BI/IpiHIGHHSI THUIIOBUX 3aBJaHb 1 OAHEC 3aBAaHHA TPETbOTO piBHfI — €BPUCTHUYHEC — CTAaBUTHh 3a MCTY

OLIIHUTH INIMOMHY 3HATh 1 TBOPY1 MOKJIMBOCTI CTYJIEHTA
[Ipuknan TekcTy 1HAUBIAYAIBHOTO 3aBAAHHS

TUITOBE IHAUBIAYAJIBHE 3ABJIAHHSA

1.V nexapToBiii mpsAMOKYTHIM CUCTEM1 KOOPAUHAT 33/]aHO TOUKH:
A1(1,4,1), Ax3,2,1), As(l,-1,-3),As«10,7,4)

3HanTu:

1. mpoexuito Bektopa AjA, HaBekTop A A,;

a s D

KyT Mix Bektopamu A1A, AlAs;
mnonty TpukyTHuka A1 Ao As;

06’ em mipamign A1Ar AzAs.
BHUCOTY Iipamiiy 3 BEpIIMHU Ay

6. piBHAHHA Ta 0oBKHHY peOpa A A,,
2 3amano Bextopn a={1,2,-1},0{2,1,3},c={1,1,0},d ={0,-1,1}. [lepeBiputi un yTBOPIOIOTH
BeKTOpH @, b, ¢ 6aswuc. fkino Tak, po3kimactu Bektop d 3a Gazucom.




2. 3aytano Bexropu a={1,2, —1},b{2,1,3},c": {1,1,0}, d= {0,-1,1}. Iepesipun, un GymyTs

BEKTOpH a — 25‘,30“— 2d_: —2d +ara KOMILTaHAPHUMH.

7. Meroau HABYAHHSA

HpI/I BI/IKJ'Ia,I[aHHi ,Z[I/ICHI/IHJ'IiHI/I BHKOPUCTOBYKOTbHCA Taki METOJAH HaBUaHHIA:

JIek1ii 3araibHOTO XapakTepy,

Jlekii-ceminapu MpoOJIEMHOTO XapaKTepy

[TpakTu4Hi 3aHATTSL:

[TpoGnemHi METO I HAaBYAHHS 3 3aCTOCYBAaHHIM PO3B’sSI3aHHS MMPOOJIEMHUX 33124

METOJI POOIIEMHOT0 BHKJIAJIaHHS 3 [IOCTAHOBKOO MPOOIEeMHU Ha IIOYAaTKY HOBOI TEMHU
YaCTKOBO-TIOITYKOBUH  (€BPUCTHYHHUI) METOI 3 CaMOCTIHHOIO a00 KEepOBAaHOIO
BUKJIa/IadeM POOOTOIO CTYACHTIB TP BUKOHAHHI IIOTOYHHX 3aB/IaHb

JIOCHIIHUIIBKKMIA ~ METOJ TPHU CAMOCTIHHOMY BHPIIICHHI CTYJCHTaMHU  3aBJlaHb
KOHTPOJBHHUX POOIT

aKTHBI3allil CAMOCTIHHOTO BUBYEHHS CTYACHTAMU JITEpaTypH

8. MeToau KOHTPOJIIO

IMoToyHMIT KOHTPOJIb 13 IaHOT HABYAIBHOI TUCIMUIUIIHA MPOBOAUTHCS B TAKMX (hopMax:

aKTHBHA po0OTa Ha JEKIIHHUX 3aHATTSIX;

- aKTMBHA y4acTh y BUKOHAHHI PAKTHYHUX 3aBJIaHb;

- MPOBEJICHHS MUCHbMOBUX KOHTPOJIBHHUX POOIT;

- IPOBEJICHHS CAMOCTIMHUX KOHTPOJIBHUX POOIT (1HAUBIAyalIbHE 3aBJaHHS);
- KCIIpeC-ONMUTYBAHHS (3aBIaHHS JJIsl €KCITPEC-KOHTPOITIO).

IHopsiiok NpoBeAeHHS MOTOYHOIO OLiIHIOBAHHS 3HAHD CTY/ICHTIB

O1iHIOBaHHA 3HaHb CTYJICHTIB ITi]] 4ac JIEKLIHHUX Ta MPAKTUYHUX 3aHATh IPOBOIUTHCS 32
HaKOINYyBaJIbHOIO CUCTEMOIO.
KpuTepii o1iiHIOBaHHS BPaXxOBYIOTb:

PO3YMiHHS, CTYIIHb 3aCBOEHHS TE€OPii Ta METO0JIOT1{ MpobIieM, 110 PO3TIISIIAI0ThCS;
CTYIIIHb 3aCBO€HHS (DAKTUYHOTO MaTepialy HaBYaJIbHOT AUCIUILIIHY;

03HAlOMJIEHHS 3 PEKOMEH/I0BaHOIO JIITEPaTyPOIO;

BMIHHSI IO€IHYBATH TEOPIIO 3 MPAKTUKOIO MiJ] Yac po3B’A3aHHS 3a7a4 00UUCIIOBAIBHOIO
1 3aCTOCOBHOT'O XapakTepy;

JIOT1Ka, CTPYKTYypa, CTUJIb BUKJIay MaTepialy B TUCbMOBHUX poOOTax 1 IiJ] yac BUCTYIIB B
ayIuTopii, BMIHHS OOIPYHTYBATH CBOO MO3HIIIIO, 3/IIHCHIOBATH y3aralbHEHHS
1H(popMallii Ta pOOUTH BUCHOBKH.

MaxkcruManbHO MOKIIMBUH 0ajl 32 KOHKPETHHUM 3aBJIaHHSIM CTaBUTHCS 32 YMOBU

BiJIMOBIAHOCTI 1HAMBIAYaIbHOTO 3aBJIaHHS CTYyJeHTa a00 HOro yCHO1 BiAMIOBI I BCIM
3a3HaYeHUM KpHUTEPisiM. BizicyTHICTB Ti€l a00 1HIOT CKITIa0BOT 3HUIKYE KITBKICTh OajiB

Konmponwvni 3anumanns 00 nepuio2o po3oiny

1. TlepectaHoBka MHOXXMHM 3 N €JI€MEHTIB. 3HAK MEPECTaHOBKU. J[OBECTH, IO TPaHCHO3UIIS
3MIHIOE NTAPHICTh MEPECTAHOBKH.

2. O3HaueHHsA BU3HAYHHUKA JOBUIHHOTO MOPsAKY. JloBecTH, 110 omepallis TpaHCIOHYBaHHS He
3MIHIOE€ 3HAUE€HHS BU3HAYHUKA.

3. Os3HaueHHs BU3HAYHHUKA JOBUIHHOTO MOPSAKY. JloBeCTH, IO SKIIO ABA PSAAKH (CTOBITUMKA)
MOMIHATH MICISIMH, TOJI 3HAK BHU3HAYHMKA 3MIHUTHCS HA MPOTUISKHUU. [loBecTH, mIo
BH3HAYHUK € JIIHIHHOIO (DYHKIIIEIO €JIEMEHTIB JOBUIHHOTO HOTO psAKa (CTOBITYUKA).
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O3HaueHHs BU3HAYHUKA JJOBUILHOTO MOPAAKY. JlocTaTHI yMOBH piBHOCTI BU3BHAYHHUKA HYIIIO.
O3HauyeHHs BU3HAYHUKA JOBUIBHOTO MOPSAKY. JOBECTH, 110 BUBHAYHUK HE 3MIHUTHCS, SIKIIO
JI0 OJTHOTO 3 PSAKIB (CTOBITYMKIB) IOAATH JIIHIMHY KOMOIHAIIIFO 1HIHMX PSIAKIB (CTOBITYMKIB).
O3Ha4yeHHS MIHOPY, AJIreOpaidyHOro JOMOBHEHHS 10 €IEMEHTA MaTPHIIl 3 HOMEPOM i, J.
JloBectu hopmyity po3Kiiay BAZHAYHHUKA 110 €IEMEHTAX JISSKOTro psiiKa (CTOBITUUKA).

O3HaueHHs BU3HAYHHKA JOBIIBHOTO MOPAIKY. 3aCTOCYBAaHHS T€Opii BU3SHAYHHKIB J10
JOCIIKEHHSI MaTPHIIl HA HEBUPOKEHICTb.

O3HaueHHs BU3HAYHMKA JOBUIBHOIO MOPAAKY. 3aCTOCYBaHHS TEOPii BU3BHAUYHUKIB 10
3HaXOKEHHS 00EpHEHOT MaTpPHUILIL.

O3HaueHHs BU3HAYHMKA JOBUIBHOIO MOPAAKY. 3aCTOCYBaHHS TEOPii BUBHAUYHUKIB 10
po3B’s3anus BuzHaueHux CJIP.

EnemenTtapHi nepeTBOpeHHs K J0OYTOK MaTpHIIb.

Sk eneMeHTapHi IepeTBOPEHHs 3MIHIOIOTh 3HAUCHHSI BU3HAUYHHUKA?

Teopema npo 100yTOK MaTpUIlb.

JloOytok wmatrpuis. JloBectn, mo s aoBiibHOT Martpuili A€ Mm« BHKOHYyeThes AE
=EA=A, AO=0A=0, ne E — onuanuna Matpuiist, O — HyJIboBa MaTpHuiis. JloBecTH, 110 IS
NOBUIBHOTO umcna o, €R , 1 D0BinmbHEX MaTpuilh A€ Mmxr , B € Mrxn Bukonyerses (o A)
B= A(aB) = o ( AB).

HoGytok matpuie. [loBectu, mo s JOBIIBHUX MaTPHIlh A, B e Muxr, C € Mixn

suxonyerscst (A+B)C = AB +BC.

JloOGyTok Matpuib. JloBecTH, Mo i AOBUTLHUX MATPUIlb Ae Mmxr, B € Mixs , C € Msxn
BuKoHyeThest (AB)C = A(BC).

TpancnonyBanHs MaTpullb. JloBeCTH, 110 IS TOBUIBHUX MAaTPHUIlh A, B e Mmxn,, ms

. T T T
JIOBITEHOTO 9KCIa O € R BUKOHYETHCS (AT) A (A+B) =AT+BT, (aA) =aA'.
TpaHcroHyBaHHs MaTpuilh. JIOBECTH, MO /ISl IOBUTBHUX MaTPHILh Ae Mmxr, B € Mrxn
BUKOHYEThCSI (AB )T =BTAT,

O3HaueHHs paHTry MaTpulli. Teopema npo panr J00yTKY MaTpUllb.
CucteMu NiHIAHUX PIBHSAHb: OCHOBHA TEPMIHOJIOT 15

Merton Kpamepa po3B’si3aHHS CUCTEM JIIHIMHUX PIBHSHb.

Metoa MaTpUYHHIA pO3B’sI3aHHS CUCTEM JIIHIMHUX PIBHSAHb.
Merton ["aycca po3B’s;3aHHS CUCTEM JIIHIMHUX PIBHSIHB

Teopema Kponekepa-Kanemi.

Konumponwvni 3anumanns 00 opyzo2o0 po3oiny
CyMma BekTopiB (03HaueHHs) . JloBecTu, MO omeparlis J0JaBaHHS BEKTOPIB acoIllaTHBHA,

TOOTO (7’:1 +b )+AC —a+ (b + c) IS IOBiIbHUX BEKTOPIB ad,b%, C.

JloOyTOK BekTOpa Ha 4Kcio (o3HaueHHs). JloBecTH, 110 /sl TOBUTbHUX IIHCHUX 4ucen o, 3
TUTSL IOBUTBHOTO BEKTOpa & BUKOHYETHCS O (B a)": (a B ) a”~

O3HadeHHsI pIBHOCTI IBOX BEKTOPIB. JloBecTH, 110 1 JOBUTHHOTO AIMCHOTO YKCHa O, IS
JIOBUTBHUX BEKTOPIB &, b EI/IKOHy€TLC}I o (a +b ); ca+ob.

JloOyTOK BekTOpa Ha 4ynciio (03Ha4deHHs ). JloBecTH, 110 Ui JOBUTBHUX JIHCHUX YuceT o, 3
JUTSL TOBUTBHOTO BEKTOpa & BUKOHYETHCS (OL +B )a =od + pa.

O3HayeHHs BEKTOPHOTO MPOCTOpy. HaBecTn MPUKIIa] BEKTOPHOTO IPOCTOPY.
O3HadeHHsI JIHINHOT HE3aJIeKHOCTI CUCTeMH BeKTopiB. JloBecTH, 10 JBa HEKOJIIHEAPHUX
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BEKTOPH Ha IUIOIIWHI € JIIHIHHO He3aJIe)KHUMH.

O3HadeHHsI JIIHIMHOT 3aJIe)KHOCT1 CUCTeMH BEKTOPiB. JloBecTH, 1110 1Ba BEKTOPH HA MPSAMIH €
THINHO 3aJIeKHUMU.

O3HaueHHs JNiHIHHOI 3aJIeKHOCTI CUCTeMH BekTopiB. HeoOxiHa 1 JocTaTHS yMOBa JiHIHHOT
3aJIe)KHOCTI CUCTEMHU BEKTOPIB.

basuc BekTopHOTO0 MpocTopy (03HaueHHs ). TBepIKEHHS PO PO3KIIAJL JIOBUIBHOTO BEKTOpa 3a
0a3MCHUMU BEKTOPaMHU.

basuc BexkTopHOTO TIpocTOpy (03HAUEHHS:). TBEpIKEHHS PO €INHICTh PO3KIIAAY BEKTOpa 32
6a3ucom.

basuc BexkTopHOTO MpocTopy (03HaueHHs ). TBEpIKEHHS PO KOOPAUHATH BEKTOPA, SIKUH €
JIHIMHOIO KOMOIHAITIEIO 3aJIaHUX BEKTOPIB.

TBepmxeHHs mpo 6a3ucC HA MPAMiii, Ha TUIONINHI, B IIPOCTOPI.

3aranpHa JIeKapTOBa CUCTEMa KOOpAMHAT (03HAYCHHS). 3a/1a4a mpo MOALI BiIpi3ka y
3a/IaHOMY BiJTHOIICHHI.

OptoHopMoOBaHMii 0a3uc, NPSIMOKYTHA JIEKapTOBa CUCTEMa KOOPAMHAT (03HaYeHHs). 3a1aya
PO TOALT BiApi3Ka y 3aJaHOMY BiJHOIICHHI.

[Ipoexmist TOYKM Ha TJIOMIMHY, BEKTOpa Ha IUIOMMHY (03Ha4yeHHs). JloBectw, mio s

JIOBiIBHOT IIOIMHK O , TOBiIBHMX BEKTOpiB &,0 BHKOHyeThes a=b = IIpy a=Ipy b.
[Ipoexist TOYKHM Ha TPsAMY, BEKTOpa Ha MPSMY Ha TUIOIIMHI (03Ha4YeHHs). JloBecTH, 0 11t
JIOBIIBHUX BEKTOpA &, YHCIA A , IPAMOi Y BUKoHyeThes IIp, (Aa y=ATIp,a.~

[Ipoekmist BekTopa Ha BeKTOp (03HaueHHs). JloBecTH, IO I JOBUIBHMX BEKTOPIB

a,b, 5(5¢ 6) BHKOHYeThCs @ = b = TIpc & = IIpc b.
[Ipoekiis BekTOopa Ha BekTop (03HaudeHHs). JloBecTw, IO IS JOBIIBHUX BEKTOPIB

ab,c (6 # O) BUKOHY€EThCS [Ipe (é +b ) = Hpca +Ipe b.

CkanspHuil 100yTOK BEKTOpiB (03Ha4eHHsI). TBEPAKEHHS MPO BJIACTUBOCTI CKAISIPHOTO
TOOYTKY.

Bupas ckanspHoro 100yTKy uepe3 KOOpAUHATH BEKTOPIB B IOBIIIBHOMY 1 OpPTOHOPMOBAaHOMY
0asuci.

I'eomeTpHuHi BIaCTUBOCTI CKAIPHOTO 100YTKY.

Bekropauii 100yTOK BeKTOpiB (03HaueHHs). JloBeCTH, 1110 |_|_a, b—|j = —|_|_b,~a]J.

BexTopHuii 100yTOK BeKTOpiB (03HA4U€HHS). JloBECTH, 1110 JIJ1s1 JOBUILHOI'O IIHCHOTO Yucia o

BHKOHYETHCS |_|_oc aﬂ):rj = |_|_aTOLb:U =Q |_|_afbjj.

Bekropnuii 1o6yTok BekTOpiB (03HaueHHs). JloBecTtw, 1110 L|_a +b, C—U = [a, C] + |_Lb, C—U .

Bupasz BekTopHOr0 00YTKY Uepe3 KOOPAUHATH BEKTOPIB B JOBUIBHOMY 1 OPTOHOPMOBAHOMY
6azuci.

Mimmanwuii 100yTOK BeKTOpiB (03HaueHHs). JloBecTH, 110 MilllaHuii J0OyTOK BEKTOPIB 3a
MOJTyJIEM JOPiBHIOE 00’ €My mapasenerninena, sk o0y 10BaHUH Ha IIUX BEKTOpax.
Mimmanwnii 100yTOK BeKTOpiB (03HaueHHs). JloBecTH, 10 MilTaHuii JOOYTOK BEKTOPIB €
JOJATHUM (B1Jl’EMHHM), SIKIIO 111 BEKTOPH € TIPaBOIO (J1iBOIO).

Mimanuit 106yToK BeKTOpiB (03HaueHHs). [loBecTH, 10 MilIaHUK AOOYTOK BEKTOPIB
nopiBHioe 0 Tozi 1 TUTBKU TOA1, KOJIM BEKTOPH € KOMIUTAHAPHUMU.

Mimanuii 100yTOK BEKTOpiB (03Ha4YeHHs). [loBecTH, 10 (Lra,b TJ ,C ) = (a,T |b,c —U ) Hosecty,
IO SIKIIO MEPECTaBUTHU MICISIMU JBa BEKTOPH B MIIIAHOMY JOOYTKY, TO 3HAaK MIIIAHOTO
N0OYTKY 3MIHUTHCSI Ha MPOTUJICKHUN. J[OBeCTH, 10 MimaHUN HOOYTOK BEKTOpIB — JiHIIHA
(YHKIIIS IO KO)KHOMY 3 apTyMEHTIB.

Bupas mimanoro 100yTKy uyepe3 KOOpAUHATH BEKTOPIB B JIOBUILHOMY 1 OPTOHOPMOBAaHOMY
6azuci.

[TepeTBOpeHHS KOOPAMHAT HA IUIOMIHHI.
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32. TlepeTBOpeHHS 1EKAPTOBUX MPSMOKYTHHX KOOPAUHAT Y IPOCTOPI.
33. IonsapHi, IUIiHAPHYHI Ta CPEPUUHI CUCTEMHU KOOPIHHAT.
34. 3amina 6azucy i cucTeMH KOOPAMHAT B IPOCTOPI, HA TUIOLIHHI.

KonTtposabna podora

MeTor KOHTPOJBHOI pOOOTH € TIEpeBipKa pe3yJIbTaTiB HABUYAHHS IIOA0 PIBHS 3aCBOEHHS
MaTtepiary 3 JOT14HO 3aBEPIIEHOI YACTUHH JUCHUIUTIHU - PO3JLIY .

Cmpykmypa KOHmpo1bHOl podomu

KoxHmii BapiaHT MICTUTh I’ SITh MPAKTUYHUX 3aBJaHb: JBAa 3aBJaHHS MEPIIOrO PIiBHI —
CTCPEOTHITHI — BH3HAYAIOTh CTYIIHb 3aCBOEHHS CTYJICHTOM ITOYATKOBHUX TCOPETHYHHUX OCHOB
JTUCIUIUTIHY; 1B 3aBJIaHHS JIPYTOro PiBHS — JIarHOCTUYHI — BUSIBIISIFOTH 3/IaTHICTh CTYACHTA JI0
BHPIIICHHS THUIIOBHX 3aBJIaHb 1 OJIHE 3aBJaHHS TPETHOTO PIBHSA — CBPUCTUYHE — CTABUTH 32 METY
OLIIHUTH INIMOMHY 3HATH 1 TBOPYI MOKIIMBOCTI CTy/ICHTA

Camocriiina po6ota cryaenta (CPC) e ¢popmoro opranizaiii HABYQIBHOTO MPOIIECY, 32
SKOI 3alUIaHOBaHI 3aBIAaHHS BHKOHYIOTHCS CTYAEGHTOM CaMOCTIHHO TIiJi METOAMYHUM
KEpIBHUIITBOM BHKJIaJaya.

Meta CPC — 3acBO€HHS B NOBHOMY OOCS31 HaBUaJbHOI MporpaMu Ta (POpMYBaHHS Yy
CTYICHTIB 3arajpbHUX 1 NPOQPECIHHMX KOMIIETEHTHOCTEH, SIKi BIIIrParOTh CYTTEBY pOJIb Y
CTaHOBJICHHI MallOyTHBHOTO (haxiBIsl BUIIOTO PiBHS KBamiikarii.

CPC Bxumrouae:

ni02omosKy 00 3aHAMb, a CaMe: OTPAIFOBAaHHS JICKIIHHOTO MaTepially Ta peKOMEHI0BaHOI
JiTepaTypH, MTIATOTOBKY OO NPAaKTHYHHX 3aHATh, 10 KOHTPOJBHUX pOOIT; CHCTeMaTH3alie
BUBYEHOT'0 MaTepially 3 METOIO MiATOTOBKH J0 €K3aMeHY;

BUKOHAHHA 3A60aHb, SIKI TependayaroTh: ONpAIfOBaHHS TEOPETUYHOIO MaTepiany Ta
OKpeMHX MUTaHb MPAKTUYHOTO (3aCTOCOBHOIO) 3MICTY; MIATOTOBKY /10 3BITY-3aXUCTY 3aBJiaHb 13
caMoCTIHHOI poOOTH.

[TpoTSIrom KO>XXKHOTO CEMECTPY OCHOBHOIO (hOPMOIO KOHTPOJIIO CaMOCTIIHOT poOOTH CTYNEHTIB €
eKCIPEC-KOHTPOJIb 00 TeCTYBaHHS.

Iliocymxoeuii konmpons. 11i1CyMKOBUI KOHTPOJIb 3HAHb Ta KOMIIETEHTHOCTEHN CTYJICHTIB
3IACHIOETBCS Ha TMIJICTaBl MPOBEJEHHS CEMECTpOBOro ek3aMmeHy. Ek3aMeHnamiiiHuii Oinet
OXOIUTIOE TIpOrpamMy JNUCHMIUIIHM 1 TIependayae BU3HAYCHHS PIBHS 3HAHB Ta CTYIEHS ONaHyBaHHS
KOMIIETEHTHOCTeH .3aBJaHHAM €K3aMeHYy € IepeBipKa pPO3yMiHHS CTYAEHTOM HpPOTPaMHOrO
MaTepiajgy B LUJIOMY, JIOTIKM Ta B3a€MO3B'SI3KIB MK OKPEMHMH PO31JIaMH,3AaTHOCTI TBOPYO
BUKOPHUCTOBYBAaTH HAKOMHWYEH1 3HAHHSA, BMiHHS (OPMYIIOBAaTH CBOE CTaBJIEHHS /O IEBHOI
npo0yieMy HaBYaJbHOI IUCHUIUIIHM Tollo. B ymoBax peamizanii KOMIETEHTHICHOTO MiJIXOIy
€K3aMEeH OIlIHIOE pIBEHb 3aCBOEHHA CTYAEGHTOM KOMIIETEHTHOCTEH, 10 mepeadadeHi
KBaTiiKaIiiHUMHA BUMOTaMHU.

Cmpykmypa ek3ameHauiilnozo oinemy

Koyxen ex3ameHariifHuil OUTET CKIAJAETHCS 13 2 TEOPETUYHUX NMUTAHb (OJIHE 3 MEPIIOTO
po31iiy, Apyre — 3 APYroro po3aiay) Ta 3 MpaKTUYHHUX 3aBJaHb, AKi Mepen0adaloTh po3B’A3aHHS
TUIOBUX 3aBJaHb Ta JO3BOJSIOTH J1arHOCTYBAaTH PIBEHb MOr0 KOMIIETEHTHOCTI 3 HaBYaJbHOI
mucuuIuling. Ek3ameHaniiHuil O6i1eT BKIIIOYAa€ OJJHE CTEPEOTHIIHE, OJIHE TIarHOCTUYHE Ta OJHE
€BpPHUCTUYHE 3aBIaHHS,

CemecTpoBuil KOHTPOJIb y hOpMi ex3amery IPOBOAUTHCS MUCbMOBO. Ha ex3aMeH BUHOCATHCS
KJIFOYOB1 TUTaHHSI, TUIIOBI 1 KOMILJIEKCHI 3aB/IaHHS, a TAKOXK 3aBJIaHHs, 1110 MOTPeOYIOTh TBOPUOT
BIJINIOBI/li, BMiHHS y3araJibHIOBAaTH 1H(POPMALIIIO Ta CHHTE3yBaTH OTPUMaHi 3HAHHS JJIs
BHIIICHHS MIEBHUX MPo0JeM (axoBoi HAIPaBICHOCTI. Pe3ynbTaT eK3aMeHy OIIHIOETHCS Y
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Oanmax(MakcumanbHa KibKicTh — 40 6aiiB). [1izcyMKoBa OliHKa 3 HABYAIBHOI TUCITUILIIHU €
CyMoro 0atiB 3a eK3aMeH, Ta 0ajiiB, OTPUMAHUX Y pe3yJIbTaTi IOTOYHOTO KOHTPOJIIIO 32
HAKOIMYYBaJbHOI CHCTEMOIO
Po3nosin 6aiB, siKi OTPUMYIOTh CTYJICHTH IPOTATOM CEMECTPY, HABEJCHO B HACTYITHOMY
po3aui

9. Cxema HapaxyBaHH 0aiB

[ToTounuii KOHTPOIIB, CAMOCTITHA po0OOTa, IHIUBIAYAIbHI Pason | X2 Cym
3aBJAHHS MeH | g
Kontp. Konrp. Tnmsiy-
Posnin 1 Heggfg;jém Posin 2 Heggfg:;m allbHe
HABY. TJIAHOM HaBY. TJIAHOM 3aBNAHIA 60 40 100
T1 | T2 | T3 T4 | TS | Té6
4 6 6 9 2 | 10| 4 9 10

T1, T2 ... T12 — Temu po3aiis.

Kpurepii ouiHioBaHHSI HABYAJILHUX 0CSATHEHD

Kpumepii oyintoeanns Konmpoavhoi pooomu

3a yMOBHM BHKOHAHHS BCIX 3aBJaHb 3 JIEMOHCTPAIIEIO: TJIMOOKMX 3HAHb TEOPETHYHUX
MIOJIO’KEHHSI AUCLUIUTIHYU 1 BMIHHSI 3aCTOCOBYBATH iX MiJ 4ac po3B’sI3aHHs NPAKTUYHUX 3aBJIaHb,
3a BHCOKHH piBeHb O(OpMIICHHS MUCHMOBOI poOOTH CTyIeHT oTpumye 9 Oami. Ilpu mpomy:
ciloBecHI (OpPMYJIOBaHHS 1 CHMBOJIBHI MaTeMaTH4YHI 3allUCH TOBUHHI OyTH: YITKUMHU 1
JaKOHIYHUMH; (OpMaTIbHI BUKIAIAKU (MIEPETBOPEHHS BUPA3iB), YHCIOBI PO3PAXyHKH 3[iHCHEHI
panioHaJIbHUMH (€peKTUBHUMH) cII0cCOOaMHU; 1 B LIIIOMY poOOTH aKypaTtHi, 0€3 BUIIPaBJIECHb.

TIposooumucsi 2 Konmponsaipobomu..

Kpumepii oyinroeannsa konmpoavnoi pooomu
00 po30iny «/liniitna anzeopa)

Ilepuue 3aBnanus —0,5 6an
— BMIHHS 3/1IHCHIOBATH JiHIIHI oneparii HaJ MaTPULISMU :
Jpyre 3aBnanns — 1 6anu
- 1 6an (3a) —BMIHHA OOYMCIEHHS BU3HAYHUKA TPETHOTO MOPSIIKY
- 0.5 Gana — moMWIKM NpU OOUYHCIICHHI;
Tpere 3aBnanns—4 6ana
- 1 06an (4 a) —BMiHHS BUPIILICHHS CUCTEMH PiBHSHBb MeTogoM Kpamepa,
- 0.5 6ana — moMuiIK¥ ipy OOYHCIICHHI.
- 206an (4 6) — BMiHHS BUPILICHHS CHCTEMH PIBHSIHb MaTPUYHUM METOZOM
- 1 6an — NOMMUJIKH NTpU 0OUYMCIIEHH]
- 1 06an (4 B) —BMIHHS BUpIIICHHS CHCTEMH PiBHSIHB MeToI0M ["ayca.
- 0.5 6ana — noMuiIKM Ipu 0OYHCIIEHHI.
YerBepre 3aBnanns— 1,5 6ana
- 1,5 06an —BMIHHS OOYHMCIICHHS BU3HAYHHKA YETBEPTOTO MOPSJIKY PI3SHUMH METOaMH
- 0,5 6an — moMuWIIKH TIpH OOYHCIICHHI.
II’siTe 3aBmanns— 2 Oana
- 2 6anm — BMIHHA  JOCJIIUTH CyMICHICTh CUCTEMH JIIHIHHUX PiBHSHB, BUPILTYBAaTH
MaTp4Hi PiBHSIHHS.

Kpumepii oyintoeannus konmponwvnoi pooomu 00 po3oiny «Bekmopna anceopa)
Iepue 3aBnanns — 1 6an
— 3HAHHS CKAIAPHOTO Ta BEKTOPHOTO JO0YTKIB OpT.
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Jpyre 3aBnanHs — 2 Gana
— 0,5 6ana — BMiHHS 3HAXOJUTH CKAISIPHHUIA J00YTOK B KOOPAMHATHOMY BUTJISIIL;
— 0,5 6ana — BMiHHS 3HaXOJIUTH KYTH MiX BEKTOPaMH;
— 0,5 6ana — BMiHHS 3HaXOAUTH BEKTOPHUH JT0OYTOK B KOOPJMHATHOMY BHUIJISIII;
— 0,5 6aya — BMiHHS 3HAXOUTH 3MIIIaHUI T00YTOK B KOOPIMHATHOMY BUTJISII.
Tpete 3apmanns — 1,5 6ana
- 1 OGan — BMIHHA 3HaXOJAWTH CKSIPHUKA JOOYTOK Ta JIOBKHHY  BEKTOpa B
0E3KOOPIMHATHOMY BUTJISII;
— 0,5 6ana — BMIHHS 3HAXOJIUTH BEKTOPHHI T0OYTOK B OE3KOOPAMHATHOMY BUTJISIIL;

YerBepre 3aBnanns — 1,5 6ana
— 3HaHHA 03HAaK KOMIUTAHAPHOCTI BEKTOPIB Ta O3HAK JIIBOi TA MPaBOi TPIHKKU BEKTOPIB.

Il’saTe 3aBnanus — 3 6anm
—  BMIHHSBHUPILICHHS 331a4€BPHCTUYHOTO PiBHSI.

Ilepecknaoanus mMoOynbHOI KOHMPOILHOI pOOOMU 00380AEMbCA NIOYAC NIOCYMKOBO20

KOHMPOJIIO.
Kpumepii oyinioeannsa inougioyanbHozo 3a60aHHA

3a yMOBU BHUKOHAHHS BCIX 3aBJlaHb Ta YCIHIIIHOTO 3aXHCTY 3 JEMOHCTPAIIIE€I0 TITUOOKHUX
3HaHb TEOPETUYHUX IOJIOKEHb IUCIMIUIIHA 1 BMIHHS 3aCTOCOBYBATH iX MiJ 9ac PO3B’sS3aHHS
MIPaKTUYHUX 3aBJaHb, 32 BUCOKUN PiBeHb OQPOPMIICHHS MHCHbMOBOI pOOOTH CTYJIEHT oTpumye 10
OarniB. [Ipu nbomy: cioBecHi (POpPMYITFOBAaHHS 1 CHMBOJIBHI MaTeMaTUYHI 3aITUCH ITOBUHHI OyTH:
YITKUMU 1 JaKOHIYHUMU; (PopMalibHI BUKIAAKU (IEPETBOPEHHS BUPA3iB), YMCIOBI PO3PAXyHKHU
3MiliCHEH1 pamioHaTbHUMH (€()eKTUBHHMH) CIOCOOAaMM; 1 B IMUJIOMY pOOOTH akypartHi, 0e3
BUIIPABIICHbD.

[HuBinyanbHe 3aBIaHHS BUKOHYETHCS IMi19ac cCaMOCTIHHOT poOoTH. HasiBHICTH paBUIIBHOT
po6oTu —5 6aiB, 3aXUCT — 5 O6aJIiB, 3aXUCT POOOTH NPOBOIUTHCA Miayac KOHCybTalii. KinueBuit
TEPMIH 3724l IHAWBIAYyaIbHOT poOOTH Tepmoro cemectpy 25 mucromany 2022 poky, 3aXUCTy -2
epyons 2022 poky.

KpuTepii oniHloBaHHSI 1032ay/INTOPHOI CaMOCTilHHOI po0OTH CTYAeHTIB. 3araJbHUMU
KPUTEpisIMHU, 3a SKUMH 3I1HCHIOETHCS OLIHIOBAaHHS I103aayJUTOPHOI CaMOCTiiHOI poOoTH
CTYJEHTIB, €: TIMOMHA 1 MIIIHICTh 3HaHb; HAJI)KHUN PIBEHb MUCIIECHHS, BMIHHS CHCTEMaTU3yBaTH
3HaHHS 32 OKPEMUMH TeMIlaMd 1 poOUTH OOIPYHTOBaHI BHUCHOBKM; BOJOIIHHS TOHSTIHHUM
armapaTtoM, HaBUYKAMH 1 NpUHOMaMH BUKOHAHHS TPAKTUYHUX 3aBJaHb, BMIHHS 3HAXOIUTH
HeoOXiHY iH(popMallito, 31 ICHIOBAaTH 1i CHCTeMaTH3allio Ta 00pOOKYy.

BukonanHs 3aB1aHb CaMOCTIHHHUX POOIT 32 TEMaMU HABYAJIbHOI TUCIUTIIIIHU OI[IHIOETHCS
3BaYKAIOUX Ha:

- PO3yMiHHS, CTYIiHb 3aCBOEHHS TEOPii Ta METOOJIOTIT TPOOIIEM, 1110 PO3IIIAAAIOTHCS;

- CTyNiHb O3HAHOMJIEHHS 3 PEKOMEHOBAHOIO JIITEPATYPOIO 13aCBOEHHS (PAKTUUHOTO
MaTepiany HaBYaIbHOI AUCIUILIIHY;

- BMIHHS IO€JHYBATH TEOPIIO 3 IPAKTUKOIO MPU PO3IJIA/l MPAKTUYHUX CUTYaLlH,
PO3B’sA3aHHI 33a/]]aua, MPOBEICHHS PO3PaxXyHKIB, IPU BUKOHAHHI 3aB/laHb, BUHECEHUX IS
CaMOCTIHHOTO OIpalfOBaHH;

- TIOBHOTA ypaxyBaHHS BHMOT /0 BUKOHAHHSI 3aBJIaHHS;

- JIOT1YHICTh BUKJIAJIEHOTO MaTepiaay Ta BIAMOBIAHICTh HOTO CTPYKTYpi NepeJ0adYeHuM y
3aBJJaHHI 3MICTOBHM €JIEMEHTaM;

- HasBHICTb Ta OBHOTA PO3IJIATY KIIFOYOBUX MOHATH (BU3HAYCHbB, TEPMiHIB, PI3HOBHIIB 1
T.I1.) IPEIMETHOT 00JIaCTi 3aBJIaHHS;

- HasABHICTH Ta OOTPYHTOBAHICTH ITiJICYMKOBHX BUCHOBKIB CTY/ICHTA;
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- UTFOCTPYBaHHS OMPAIlbOBAHOTO MaTepialy HaBEICHHIM (CTYIEHTOM ) BIACHUX MTPUKJIAIIB
Ta rpadgiyHOro MaTepiany

[TinroToBka /10 3aHATH EPEBIPSETHCS 32 JOTIOMOTOFO EKCIIPEC-KOHTPOITIO. bai, sikuii Oyito
OTPUMAHO 32 EKCIPEC-KOHTPOJIb € KOS(II[IEHTOM /Il OTPUMAHHS OalliB 32 BUKOHAHHS
JOMAIIIHBOTO 3aBJIAHHS

Kpimepiu oyintosanns excnpec-konmpono. 1 6an 3a 6e310raHHy BiJAOBI b

- 3HIKCHHs OI[IHKY 32 BUKOHAHHS 3aBJaHHs 3aJICKHO BiJ] HEJIOJIKIB 1 IOMYIIEHUX
IIOMWIOK:

- 0,1 6ana — po3B’si3aHHS 3aBJJaHHS BUKOHAHO IPABUIIbHO, aJle HU3bKa KYJIbTYpa
MaTeMaTUYHUX 3aIUCIB.

- 0,2 6aja — 3aB/IaHHS BAKOHAHO YaCTKOBO: € CYTTEBA MOMUJIKA,;
- 0,3 6ana — y mpotieci po3B’si3aHHs 3aBIAaHHS JIOMYIIEHA CMUCIIOBA TIOMIJIKA;
- 0,4 6ana — HaBe/IeHI JIMIIIE TOYATKOBI MPaBUIIbHI MIpKyBaHHSL.

JlomariiHe 3aBIaHHs epeBIpsAETHCA Miuac ayIMTOPHOTO 3aHATTS Ta OLIHIOETHCS B 16 GaiB 3a cemecTp
(0.5 ara 3a KO)kKHE TIOBHICTIO BUKOHAHE JIOMAIITHE 3aBaHHs). [lepeckiaganns 1oOManIHb0ro 3aBIaHHs
JI03BOJISIETHCS TUTBKH 3 MTOBYKHOI PUYMHH, SIKA TTATBEPPKYETHCS JOKYMEHTOM, 3 JIO3BOJTY JICKaHa Ta
MIPOBOAMTHCS ITiT9ac KOHCYJIbTAILi.

PoGoraB ayauropii— 16 6amiB 3a cemectp.

Oyinioganns 3a popmamu KOHMpPONo:

Po3oin 1 Po30in 2

Min. Max Min. Max

12 banis 25 banis 18 banis 35 banis
AKTHBHICTb CTYICHTA
Ha MIPaKTUIHUX 4 8 4 8
3QHATTAX
BukonanHs nomManiHix
poliT 8 4 8
KontpomnsHa poboTa 1
KontponsHa poboTta 2 4 9
[HmuBiTyansHe
3aBIAHHS 6 10

Hpu npocmomy po3paxynKy ompumaemo:
Po3ninl Posin 2 eK3aMeH IMincymkoBa
OLIIHKA

Minimym 12 18| 20 50
Maxkcumym 22 38 40 100

MiHimanbHa KiIbKICTh 0ajiB Ui IOMYCKY A0 MiACYMKOBOTO KOoHTpoto — 30 Ganis.

Jnst cTyAeHTiB, siki HabpaJiu CyMapHO MEHIITY KUTbKICTh OailiB HIXK KpUMUUHO-PO3PAXYHKOBUIL
minimym—30 Oanie nnst ofep KaHHS ICIUTY 000B’I3KOBHUM € NEPECKIAOAHHS KOHMPOTIbHUX POOIm.
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IxaJja oniHloBaHHSA

Owinka
Cyma GairiB 3a BCi BUIM HaBYAIBHOI TiSUTBHOCTI s totpmpisnenoi | 27 JIBOPiBHEBOI
HIPOTATOM CEMECTPY ) IIKAJIN
IIKAJIH OL[IHIOBaHHS :
OLIIHIOBaHHSI
90 - 100 BIIMIHHO

70-89 n06pe

. 3apaxoBaHO
50-69 3aJ10BLIBHO
1-49 HE3A10BUTBHO HE 3apax0BaHO

10. PekoMeH10BaHe MEeTOAUYHE 320€3eYeHHHA
OcHoBHa jJiTepaTypa

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

Hemuenko K.E. Ananituuna reometpis. Cxemu, Tabauii ta 3aaavi. — X.: XHY imeni
B.H.Kapaszina, 2007. — 64 c.

JomnomixkHa Jiiteparypa

3. Ilpuparuenko FO.B., JIbBoB B.A. Anre6pa nms ¢i3ukiB: BekTopu 1 KoopauHaTu: Hapu.
nociOHUK. — BunaBanvo-monirpadiuanii nentp “KuiBcekuii yniBepcuret”., 2002.
- 87c.

11. Mocuiannas Ha indopMmauiiini pecypcu B InTepHeri, Bineo-sekuii, iHie merogu4yHe
3a0e3nmeYeHHs

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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