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1. 3araabHa indopmanis npo BUKJIaga4a

ITIB: ITossxoB Onekcanap [’ puroposud

[Tocana: crapuuii BUKIaga4 kadeapu BUIIOL
MaTeMaTUKHU Ta CACTEMHOI'0 aHaIi3y

[lepenik TUCIUILTIH, SIKI BUKJIAAE:
JliniitHa anreOpa Ta aHaJIITUYHA TEOMETPIS;
Buma maTemaTrka; MaTteMaTUYHUN aHaI3;.

Hampsimu HayKOBUX JTOCITIKEHb:
MaTemaTHuHE MOJICTIOBAHHS

KonrtakTHa iHpOpMarris:

0.poliakov@khai.edu




2. Onuc HAaBYAJBHOI JUCHHUILIIHA

dopma 3100yTTs OCBITH

JleHHa, 3a04Ha

Cemectp

I

MoBa BukiIa1aHHsA

YkpaiHCbKa

Tun qucuuIUTiHN

O00B’s13K0Ba

OO0csT TUCIUTITIHY:
kpeautn EKTC/ kibKicTh
TOJTUH

nenna: 5 kpenutiB EKTC/ 150 roqun (72
ayJIUTOPHUX, 3 AKUX: JeKIil —40; npaktuuHi — 40;
CP3 -70);

3aouyHa: 5 kpeautiB €EKTC/ 150 roaun (18
ayIUTOPHUX, 3 AKUX: JeKiii — 8; npaktuyHi — 10; CP3
-132);

Bunau naByanpHOI1
TISIBHOCTI

Jlekii, mpakTU4Hi, camMoCTiiiHa poboTa

Buan konTpOINHO

[IoToYHMM KOHTPOJIb, MOYJIBHUNA KOHTPOJIb,
CEMECTPOBHI — KOHTPOJIb - ICIIUT

[TpepexBizutu [IIxipHA MaTeMaTHKA Ta (Hi3uKa

Kopeksizutu «lH(popMaTHKa Ta mporpamyBaHHs», «DizuKay,
«MexaHika»

[TocTpekBizuTH «Teopis MOMHUIIOK BUMiIpIOBaHbY», «MaTeMaTu4dHe

MOJICITIOBAHHS TEXHIYHMX IpoIiieciBy, «CTaTUCTHKA Ta
00poOKa TaHUX»




3. MeTa Ta 3aBJaHHA HABYAJIbHOI JUCHHUILIIHH, MIePeJTiKH KOMIIeTEeHTHOCTeH
Ta OYiKyBAHHUX Pe3yJIbTATIB HABYAHHSA

Meta: orpumatu ¢QyHIAMEHTaJIbHI 3HAHHS 3 BHIINOI MAaTeMaTUKH, SIKi
JIO3BOJIATH 3700yBauaM OCBITH PO3B’S3yBaTH BaXXJIWBI MPAaKTUYHI Ta TEOPETHUYHI
3a/1adl 3 PI3HUX Taly3ed CydyacHOi MaTeMaTUKU Ta CYMIKHUX JUCIUIUIIH, a TaKOX
3aKJIayTh OCHOBH (PYHJIAMEHTAJILHOT MAaTEMATUYHOT MiITOTOBKH.

3aBaaHHs: 3aKJIaCTH OCHOBU (PyHIaMEHTaIbHOI (PaxoBOi MIATOTOBKH, a came:
BEKTOpHA ajredpa Ta aHAJIITUYHA TEOMETPIS; PIBHIHHS JIHIN 1 MOBEPXOHb IMEPIIIOTO
Ta IPYroro MOPSIKIB; MATPUYHE YMCIICHHS Ta METOAM PO3B'S3aHHS CHCTEM JIHIHHUX
NreOpUYHUX PIBHSHb.

KoMmnereHTHOCTI Ta pe3yibTaTH HABYAHHA

B pesynbrari BUBUCHHS HABUAJIbHOI JUCLUMIUIIHU 3700yBad BHUIIOI OCBITH
MOKe HA0YTH TAKUX KOMIIETEHTHOCTEH i pe3y/ibTaTiB HABYAHHSL:

InTerpajbHi KOMIIETEHTHOCTI

e AHaNiTHYHE MHUCIICHHS: 3/IaTHICTh aHANII3yBaTH CKJIAJHI TPOOIeMu, po30UBaTH
iX Ha CKJIAJO0Bl YaCTUHM Ta 3aCTOCOBYBAaTM MaTeMaTU4YHI METOAM IS iX
BUPIIIECHHS.

e MopentoBanHs: BMiHHS CcTBOpIOBaTH MaTeMaTUYHI MOJIEII peaTbHUX MPOLIECIB
Ta SIBUIII, IO € BAXJIMBUM JJIS CIICI1aIbHOCTEH.

e BuKOpUCTaHHS  Cy4YaCHMX  TEXHOJIOTI:  31aTHICTb  BUKOPUCTOBYBATH
nporpamMHe 3a0e3MeUeHHs Ta KOMM'IOTEPHI TEXHOJOrI JJIsi MPOBEACHHS
MaTE€MaTUYHUX PO3PaxXyHKIB Ta aHaII3y JaHUX.

o KputuuHe MucCIeHHS: BMIHHS OIliHIOBaTM TOYHICTh Ta JOCTOBIPHICTb
OTPUMAHUX PE3yJIbTaTIB, a TAKOXK OOTPYHTOBYBATH BUOIP METOIB Ta MiJIXOIB
JUTSl BUPIIIICHHS 3aB]1aHb.

e KomyHikauis: 31aTHICTh YITKO Ta 3pO3YMUIO MPEJCTABISATA PE3YIbTATH CBOEL
poOOTH, BUKOPUCTOBYIOYH MaTEMaTHYHY TEPMIHOJIOTIIO Ta Tpadik.

e MuiKauCcIMIUTIHAPHUN TiaxiA: BMiHHS 1HTErpyBaTH MaTeMaTH4HI 3HAHHS 3
IHIIMMHA JUCHMIUTIHAMY, TakuMHU SK (isuka, iHQopMarthka, MexaHika, s
BUPIIICHHS KOMIUJIEKCHUX 3aB/IaHb.

[HTErpansbHa KOMMIETEHTHICTh JOomoMarae 37100yBadaM OCBITH CTaTH OLIbII
VHIBEpCAJIbHUMU Ta aJalTUBHUMHU (axiBISIMHU, 3[JaTHUMU TMPALIOBAaTH B PI3HUX
rajgy3sx Ta BHUpIINIYBaTH IIUPOKE KOJIO MpodeciiHuX 3aBaaHb BIAMOBIIHO 10
OCBITHBOT IPOTPAMH.
3arajibHi KOMIIETEHTHOCTI
3IaTHICTH 10 a0CTPAKTHOTO MUCIICHHS;
3/1aTHICTh 3aCTOCOBYBATU 3HAHHS y MPAKTUYHUX CUTYaLIsIX;
3JIaTHICTh 3HATHU Ta PO3YMITH MIpeAMETHY 00J1acTh 1 MpodeciiiHy AiSTbHICTB;
3JATHICTH JI0 TMOIIYKY, 00pOoOJIeHHs Ta aHami3y 1H(pOpMaIii 3 pi3HUX KEpe;
3JIaTHICTH OL[IHIOBATH SIKICTh BUKOHYBAaHUX POOIT;



3IaTHICTh CIUJIKYBaTHCS Ha JIEp>KaBHINM Ta HAa 1HO3EMHUMM MOBaMH SIK YCHO,
TaK 1 MMCbMOBO;

3IaTHICTh TMpAaIfOBaTH CaMOCTIHO Ta B KOMAaHJIl 3 YypaxyBaHHSIM BHMOT
npodeciitHol TUCIUILTIHY;

3JIaTHICTH J10 MOUIYKY, 0OpOOJIEHHS Ta aHaJi3y 1H(pOpMaIlii 3 pi3HUX HKEper,;
3aTHICTh 10 THYYKOI'O MUCJICHHS Ta KOMIIETEHTHOTO 3aCTOCYBaHHS HaOyTHX
3HaHb B IUPOKOMY Jiara3oHi MpakKTUYHOI poOoTH 3a (haxoM;

3MaTHICTh BUKOPUCTOBYBATH MAaTeMaTHYHHM amapar s JOCIIKEHHS
(haxoBUX MPOIIECIB.

CrneniajgbHi KOMIEeTeHIII:

3MaTHICTh CTBOPIOBATH Ta aHANI3yBaTH MAaTEMAaTHYHI MOJEII IS BUPIIICHHS
1HKEHEPHUX 3aBJaHb.

Po3yminHg Ta 3acTOCyBaHHS CTaTUCTUYHUX METOMIB JJI OIIIHKM TOYHOCTI
TEXHIYHUX BUMIPIOBAHb.

3/aTHICTh CTBOPIOBATHU Ta aHAJI3yBaTU MaTeMaTH4HI MOl (PI3UYHUX CUCTEM
Ta MPOIIECIB.

BwminHg 3acTOCOBYBaTM CTaTHCTHYHI METOAW [JIi OOpOOKM Ta aHamizy
TEXHIYHUX JaHUX.

31aTHICTh BUKOPUCTOBYBAaTH MaTEMAaTHYHI METOJW JJIS OI[IHKM PHU3UKIB Ta
MPUAHATTS YIPABIIHCHKUX PIILIEHb.

Ili crmemianbHi KOMIIETEHINT IOMOMAararoTh 3700yBayaM OCBITH OMNaHyBaTH

HEOOXITHI MpoQeciiiHl HaBUYKK Ta MIATOTYBaTHUCS A0 pOOOTH y BIANOBIIHUX
rajry3sx.

IIporpamHi pe3yabTaTi HABYAHHS:
3100yBayi OCBITH TOBMHHI 3HaTH OCHOBHI MaTeMaTU4IHI MOJIEJ Ta METOIH, III0
BUKOPUCTOBYIOTHCS B MPUPOJHUYMX Ta IHKEHEPHUX HAYKaX.
3100yBayl OCBITH MOBHHHI BMITH aHaJI3yBaTH Ta BUPILIyBaTHU MAaT€MaTH4HI
3a/1a4l, BAKOPUCTOBYIOUH BiMIOBI/IHI METOJIU Ta AJITOPUTMH.
3100yBayl OCBITH NMOBHHHI BMITH 3aCTOCOBYBAaTH MaTe€MaTH4YHI METOIU JJIs
MOJICJIIOBAHHS Ta aHaII3y peajbHUX MPOIECIB Ta SBHII.
Bwminns po3B's3yBaTH JiHIMHI, KBaJpaTHI Ta 1HII TUIX aareOpaiyHuX PiBHSHbD.
Po3B's3aHHs cucTeM piBHSIHB 3 IBOMA Ta O1JIbIlIe 3MIHHUMU.
PoGota 3 marpuiisimMu: J0/aBaHHS, MHOKEHHsI, OOYMCIICHHS BU3HAYHHKIB Ta
00EpHEHUX MaTPHIIb.
Po3B'si3anHs cucTem JHIMHUX PIBHAHb 3a JIONMOMOrol MeroaiB ['ayca Ta
Kpawmepa.
Po3B'si3aHHs reoMeTpuuHMX 3a7ady, MOB'SI3aHUX 3 TPUKYTHUKAMH, KOJIAMHU Ta
IHIIMMH T€OMETPHUYHUMU DITypamH.
Bukopucranas TpUroHOMETpUYHUX (YHKIIA Uil  PO3B'SI3aHHS  3ajad,
MOB'A3aHUX 3 KyTaMH Ta BIJICTAHIMHU.



4. 3MicT HABYAJBLHOI AUCHHUILIIHA

KonTpouabuuii Mmoayis 1

3microBuiit MoayJb 1. BekTopHa anredpa ta aHajgiTUYHA reoMeTpist

Tema 1. . BekTopHa ajnre0pa i eJileMeHTH TeOpii BABHAYHUKIB

- Dopma 3aname: aeKyii, NPAKMUYHI 3aHAMMSA, CAMOCMIUNA podoma.

0606 'sa3K081 npeomemu ma 3acodu (001a0OHAHHSA, YCMAMKYBAHHS, MaAmepiau,
IHCmpymMeHmu). 8i0CymHui.

Busznaunuku 2-ro, 3-rO, nN-r0 TMOPSAKY, BIJIACTUBOCTI, OOYMCIICHHS.
AnreOpaiuni momoBHeHHs 1 MiHOpu. CucTeMH IIHIMHUX anreOpaiyHuX pIBHAHD
(CJIAP). IIpaBunmo Kpamepa poss'sizannss CJIAP. Bekropu. JliniitHi omepariii Han
BekTOpaMu. JIiHIMHO-3a/I€KHI Ta JIIHIMHO-HE3aJIeXH1 cucTeMu BekTopiB. KomiHeapHi
Ta KOMIUIaHapHI BEeKTOpW. basuc, poskiamaHHs BekTopa 3a OasucoM. IIpoekiiis
BEKTOpa Ta MOTro KoopAuHATU. [lekapToBl MPSMOKYTHI KOOPJAWHATH HA TUJIOHIMHI 1 B
npocropi. JIiHiiHI omepanii Haj BEKTOpaMu B KOOpAMWHATHIA (opMi. CkansipHUA
N00yTOK BEKTOpIB, MOTO BIACTUBOCTI. JlOBXKMHA BEKTOpa, KyT MIX BEKTOpamH,
YMOBH NEPHEHAMKYJISAPHOCTI 1 MapanebHOCTI BEKTOPIB, K1 3a/1aHl Y KOOPAUHATHIN
dbopmi. BekTopHuil 100yTOK BEKTOpIB, WOr0 BJIACTUBOCTI, OOYHCIICHHS B
KOOpJIMHATHIA (Gopmi, TeoMeTpuyHud 3micT. Mimanuii A00yTOK BEKTOPIB,
BJIACTUBOCTI, OOYHCIICHHS, TeOMETPUYHUM 3MICT, 3aCTOCYBaHHS.

Ob6cse camocmiunoi pobomu 3000y68a4ig:

- OmparirroBanHs MaTepiainy Jiekiii. @opMyBaHHs MUTaHb O BUKJIa1a4a.

- Bukonanust gomamHix poOIT  MICHS KOXKHOTO TMPAKTHYHOTO 3aHSATTS
(PoGounii 30mmT 3 JiHIHHOT anreOpu Ta aHamiTHYHOI TeomeTpii. Xapkis, XAl,
1997.).

Tema 2. PiBHAHHSA NPAMOI TA IVIOLIUHHA

- Qopma 3aHAMb: NeKyii, NPAKMUYHI 3aHAMMs, Camocminna poboma.

0606 ’sa3K061 npeomemu ma 3acodu (001aAOHAHHSA, YCMAMKYBAHHS, Mamepiau,
IHCmMpyMeHmu). 8i0CYmHL.

[Tnomuna. PiBHSHHS MJIOMIMHU: Y BEKTOPHIN (OpMi, MPOBEIEHOT Yepe3 TOUKY 3
JTAHUM BEKTOPOM HOpMali. 3arajibHe pPIBHSHHS IUOMUHA. KyT MK IMIIOmMHAMMU,
YMOBH mapanesbHOCTI 1 IePIEHAUKYIISIPHOCTI IIOMMH. BijcTanb MK TJIOIIMHAMHU.
[Ipsma y mpocTopi, HampsIMHUM BEKTOp MPSMOI, PIBHSIHHS MNPSIMOI: Y BEKTOPHIN
dbopmi, B MapaMeTpUUYHOMY BHIJISAI, Y KAaHOHIYHOMY BWTJISMI, SIK Mapy TUIOIIUH.
Biacrans mix npsmumu. OCHOBHI 3aj1a4l HA MPSMY JIIHIIO 1 TUIOUIUHY.

Obcsie camocmitinoi pobomu 3000y6a4ia:

- OnpariroBanHs Matepiany Jiekiiil. @opMyBaHHS MUTaHb O BUKJIAaya.

- BukoHaHHsT JOMaImIHIX poOIT  MiCHs KOXHOTO TMPAKTUYHOTO 3aHSTTS
(PoGounii 3ommT 3 JiHIHHOT anreOpu Ta aHamiTHYHOI TeomeTpii. Xapkis, XAl,
1997.).



3MmicToBHiiI MOAYIb 2. MaTpH4He YHCJICHHSA TA eJIeMeHTH JIHIHHOI ajredpu

Tema 1. Marpuui i cucreMu JiHIHHMX ajreOpaiyHux piBHsAHb. JIiHiHHI
BEKTOPHI MPOCTOPH.

- opma 3auame: aeKyii, NPAKmMuyti 3aHAMms, camocmiiuna poooma.

0606 ’sa3K061 npeomemu ma 3acodu (001aA0OHAHHA, YCMAMKYBAHH, Mamepiau,
IHCmMpyMeHmu). 6i0CYmHi.

Matpumi. ii 3 MarpunsMu. CucteMu JHIMHMX alreOpaiyHuX piBHSHb
(CJIAP). Meton I"aycca po3s'sizannsa CJIAP. O6eprena matputis. MatpuaHuii MeTOT
pPO3B'sI3aHHA CHUCTEMH JIIHIMHUX pIBHAHb. PaHr w™arpuili, Horo oOYMCICHHS.
JlocnmikeHHsT PO3B'SI3HOCTI CUCTEMHU JIHIWHUX pIBHAHb, Teopema Kponekepa-
Kamnemnni. 'aycca poss'szannst CJIAP. Ongnopigai CJIAP. @ynnamenTanbia cucrema
po3B's3kiB. CTPYyKTypH Po3B’s3KiB omgHOpiaHOI Ta HeomHopigHoi CJIAP. Enementu
Teopii JiHIAHUX npocTopiB. [lpuknanu miHiiHUX TpocTopiB. ba3zucu Ta BUMIPHICTH
JiHIAHUX TpocTopiB. EBKAIAIB IpoCTIp.

Obcsie camocmitinoi pobomu 3000y6a4i8:

- OmparrroBadHs MaTepiary Jiekiiid. @opMyBaHHS MATaHb O BUKJIa1a4a.

- BukoHaHHsi JgoMamHiX poOIT  MICAS KOXKHOTO MPAKTUYHOIO 3aHATTA
(PoGounii 30mmT 3 JiHIHHOT anreOpu Ta aHamiTHYHOI TeomeTpii. Xapkis, XAl,
1997.).

3micToBuii Moay b 3. Teopist rpanuub. HenepepBHictb. {udepennianbae
YHMCJICHHSA

Tema 1. Teopist rpaHMIb MOCJTIIOBHOCTEH.

MHoX1Ha AiCHUX Yucen. YHMCIoBl MOCIiIOBHOCTI. [ paHMIIS MOCIIIOBHOCTI.
HeckinueHHo Mani Ta HECKIHYEHHO BEJMKI TOCHIIOBHOCTI Ta iX BIACTUBOCTI.
OCHOBHI BIIACTUBOCTI MOCIJIOBHOCTEH, SIKI MalOTh TpaHUI0. [CHyBaHHS TpaHMIli
MOHOTOHHO1 OCT1A0BHOCTI. YucIo e.

Tema 2. Teopisa rpannub pynkuiii. HenepepBHi ¢pyHKuii

I'panuns dynkuii B Touri. ['panuns ¢yHKIi B HECKIHYEHHOCTI. ApuQMETHYHI
BJIACTUBOCTI I'panuilb. HeckiHueHHo Mani QyHKIl Ta ix BiactuBocTi. HeckiHueHHO
Benuki QyHkii. Jleski BaxxnuBi rpanutll. [lopiBHSIHHS HECKIHYCHHO MaluX (yHKITIH.
CumBommn "o" Ta "O". ExBIBaJIEHTHI HECKIHUEHHO MaJll. 3aCTOCYBaHHSI HECKIHYEHHO
Maux A1 oourciaeHHs rpanuilb. HemepepsHi ¢yHkIii. BracTuBocTi HeepepBHUX Y
Toulll (PYHKII: HENmepepBHICTh CyMH, JOOYyTKYy Ta YacTKH; TpaHUI Ta
HENepepBHICTh CcKIaAeHoi PpyHkuii. OmHOCTOPOHHI rpanuil GYyHKIIN y Toumi. Touku
po3puBy yHKIIT Ta ix kiacudikamis. HemepepBHicTh (yHKLII Ha BIAPI3KY;
00MEKEHICTh, ICHYBaHHS HAMOUIBIIIOr0 Ta HAWMEHIIIOTO 3HAYEHHS.

Tema 3. IndepenuianbHe ynciaeHHss QyHKIiA 0XHI€T He3a1eKHOI 3MIHHOT

[Toximna ¢ynkmii. I'eomeTpuune TiiymaudeHHs noxigHoi. [loxigHa oGepHeHOT
byukii, GyHKIiN 3agannx napaMmeTpuyHo. [ToxigHi 00epHEHUX TPUTOHOMETPUIHHUX
dbyHkIid, rinepooniunux Qyskuii. JudepenmiioBanicte Qynkui. HenepepBHicTh
mudepeniiioBanoi  ynkuii.  dudepenmian.  ['eomerpuune — TIyMadeHHs



mudepenuiana. [loxinni ta gudepeHuiany BUIIUX HopsakiB. Popmyna JledOHUI.
Teopemu Pomns, Komri, Jlarpanmxa. Hacmigku. IlpaBuma Jlomitans-bepraysii.
Po3kpuTTsa HeBU3HaUeHOCTEM 3a npasuiamu Jlomitans-bepuymii. ®opmyna Teitnopa
3 3JIMIIKOBUM 4jieHOM y dhopmi Jlarpanxka. 3o0paxeHHst GyHKIIN exp(X), SinxX, COSX,
In(1+x), (1+x)**a 3a nmomomorow  dopmymu  Teinopa. 3acrocyBaHHS
nudepeHIliaTbHOro YUCIACHHS J0 JOCHDKeHHS (YHKIINA Ta moOymoBuU Tpadikis.
3poctanHs Ta cnagaHHs (yskmii. Excrpemym. HeoOxinHi Ta JgocTaTHI yMOBH
exctpemymy. JlocnimkeHHs: GyHKIIN HA OMYKJIICTh Ta BIHYTICTh. TOYKU MEPETUHY.
Acumntotn kpuBuX. JlochaimkenHs ¢GyHKmiM Ta moOymoBa TpadikiB  (QyHKITIH.
[Mpuknagun. Haiimenmie Ta HaiiOinbine 3Ha4YeHHS (yHKIT Ha Biapi3ky. [lomspha
cucTeMa KOOPJIMHAT, 3B'SI30K 3 IEKapTOBOIO, Tpadiku QyHKIHN Y TOJISPHIA CUCTEMI.

Tema 4. [dudepeHuiajbHe YHUCACHHS (QYHKOII KIIbKOX He3aJIeKHUX
3MIHHHX

OcHoBH1 03HaueHHs. [ludepeniitoBanicth PyHKINT KUTbKOX 3MIHHUX. [ToxiaH1
Bia ckianeHux (yskiid. [loauit nudepenmian. [loxigHi Big HessBHUX (YHKIIIH.
[ToxigHa 32 HAMPSIMKOM, TPaJi€HT.

YacTtuHHI  TOXiAHI  BUIIUMX  MOpsAAKiB.  He3alexHicTe  pe3ynbTaTy
nudepeHIoBaHHsL Bl MOpsSAKy audepeHiitoBaHHs. JudepeHuianm BUIMX
nopsnki. @opmyna Teinopa. Exkcrpemymu ¢yHkuiili 0arateox 3minHuX. HeoOxiaHi
YMOBH €KCTpeMyMy. JlocTaTHI yMOBU €KCTPEMYMY.

Camocriiina po6ora 3100yBaua ocBiTu: OmpalfoBaHHS Marepiany JEKIIN
Ta/ab0 BIAMOBIIHUX PO3/LIIB PEKOMEHJOBAHOI JiTeparypu. BuUKOHaHHS BIpaB
JIOMalllHIX 3aBlaHb. Po3paxyHkoBa poOota «I'panuri. J(udepeHiiaibHe YUCICHHS
GYHKITH OHIET 3MIHHOD».

3MmicToBuii Moayb 4. [HTErpanbHe yncieHHsd (PYHKIIH OJIHI€T HEe3aJIeKHOT 3MIHHOI

Tema 1. HeBu3nauennii inTerpaJ

[lepBicHa. HeBusHaueHuil iHTerpas, MOro BIACTUBOCTI. TaOmuIls 1HTErpaliB.
HaiinpocTimi meTonu iHTerpyBaHHs. 3aMiHa 3MIHHOI Y HEBHU3HAUYEHOMY 1HTErpali.
[HTerpyBanHs yactTuHamu. [HTErpyBaHHs pocTUX ApoOiB. [HTEerpyBaHHs JAIHIHHUX Ta
JTpoOOBO-TIHIMHUX 1ppallioOHAIbBHOCTEeH. [HTerpyBaHHS TPUTOHOMETPUYHUX (YHKITIH.
[HTETpyBaHHS KBaAPATUYHUX 1ppalllOHATBHOCTEH.

Tema 2. Busnauenuii interpaJ

Busnauenuil iHTerpan sk rpaHuis 1HTErpadbHUX cyM. OCHOBHI BJIaCTHBOCTI
BU3HaueHOro iHTerpana. Teopema mpo cepenne 3HaueHHs. [loxigHa Bif iHTErpaia 3i
3MIHHOIO BepxHBOIO Tpanuier. Popmyna Heiorona-Jleitbuuusa. I[aTerpyBanHs
YacTMHAMU Ta 3aMiHa 3MIHHO{ y BU3HAYEHOMY 1HTErpaji. 3aCTOCYBaHHS BU3HAUEHUX
1HTErpamiB 10 OOYHMCIEHHS IUIONI IUIOCKUX (PIryp y JAEKapTOBUX KOOpIMHATaX, Y
NOJIIPHUX KOOpJAMHATaxX, Ta Yy BHUMNAAKY (YHKIIN, sKI 3aaHl HapaMeTpUYHO.
HMudepeniian qoBxKUHU Oyrd KpuBoi. OOYMCICHHS JOBXHHHU JIyrd KPUBOi, TUIONT
NMoBepxHI oOepTaHHsA, 00’eMy Tila oOepTaHHs. 3arajibHa cXeMa 3acTOCYBaHHS
BHU3HauYEHOTO iHTerpana. [lpukianu 3 ¢hi3uku Ta MEXaHIKH.

Tema 3. HeBiiacHi iHTerpasau



HesnacHi iHTerpanu 3 HECKIHYUCHHUMH TPAHUISIMU 1HTErpyBaHHSA. O3HAUEHHS.
Teopemu mopiBHSHHSA. AOcomroTHa  30DKHICTH. IHTerpasm BiJ HEOOMEKEHUX
byHKIIIH.

Camocriiina po6oTta 3100yBaya ocBiTH: OrmpallfoBaHHS MaTepiany JeKIin
Ta/abo BIAMOBIAHUX PO3UIIB PEKOMEHAOBAHOI JITepaTypu. BHUKOHaHHS BIpaB
JIOMAIIIHIX 3aBIaHb.

MonayiabHui KOHTPOJIbL Nel

KountpouabHuii moay.sb 2

3micToBuii Moayab S. JludepenuianbHi piBHAHHS Ta iX cucteMu. KpuBoniHiiiH1
IHTErpaJIH.

Tema 1. 3Buuaiini nudepeHniajibHi piBHAHHSA Ta IX CHCTEMH

®di3uynl 3amayi, fAKi OPUBOAATH J0 AUdEpeHIiaabHUX piBHAHL. OCHOBHI
NOHATTS Teopii audepeHmiabHux piBHAHb. 3amada Komi. Ormsg  meTonis
pO3B'si3aHHA AU(EPEHIIIATBHUX PIBHSAHb MEPIIOTO MOPSAKY: 3 BIIOKPEMITIOBAHUMHU
3MIHHUMHU, OJIHOPi/JHI PIBHSHHS, JIHINAHI PIBHSAHHS, pIBHAHHSA BepHymi, piBHSIHHS Yy
NoBHUX AudepeHiianax, piBHaHHS Knepo 1 Jlarpawxka. udepeHuianbHl piBHAHHS
BUlMX mopsakiB. KpaioBi 3amaul mng audepeHiianbHuX piBHAHb. PIBHSHHSA, SKi
NPUIYCKAIOTh TNOHMKEHHS TOopsiaKy. JIiHiMHI audepeHuianbHl pIBHAHHSA BULIUX
nopsiikiB. JIiHIMHI 0AHOPIAH] JudepeHLiaabHl PIBHIHHS 31 CTAIMMH KOe(DILiEHTAMH,
dyHnameHTallbHa cucTeMa po3B’s3KiB. JIiHINHI HeogHOpIAHI JudepeHLIaTbHI
piBHSHHS 31 ctasuMu Koedimientamu. CTpyKTypa 3arajibHOro po3B's3ky. Meton
Jlarpamka Bapiamii JOBUIbHMX cTanmX. JIiHIMHI HeomHOpigHI audepeHIiaibHi
PIBHSIHHS 31 CTaJTUMU KOe(illieHTaMH Ta CIELIaIbHOIO MPaBOI0 4acTHHOW. CUcTeMU
JTHIMHUX TudepeHIlialbHIX PIBHSAHD 31 cTaIuMu KoedimieHTamu. 3aaada Korri.

Tema 2. KpuBouiHiiiHi iHTerpaaun

KpuBomiHifiHI  1HTErpajd TMEpIIOro Ta JPyroro pojay, OOYHCIIEeHHS,
3acTocyBaHHs. He3anexxHiCTh KpHBOMIHIMHOTO IHTETpaja BiJ IUIAXY 1HTETPYBaHHSI.
BinnoBnenns ¢ynkuii 3a moBHUM audepenmianom. Di3uuHE 3aCTOCYBaHHS
KPUBOJIHIHHUX 1HTErpaiB.

CamocriiiHa po0GoTa 3100yBaya ocBiTu: OrmpallfoBaHHs MaTepiaidy JIEKIIii
Ta/ab0 BIAMOBITHUX PO3ILIIB PEKOMEHIOBAHOI JiTepaTypu. BuHKOHaHHS BIpaB
JIOMaIITHIX 3aBAaHb. Po3paxyHkoBa poboTa «/ludepeHnitianbHi piBHIHHDY

3microBuii MoayJb 6. KpatHi interpanu. EnemenTtu teopii BekTopHOTO moss. Psau.

Tema 1. KpaTHi inTerpajan

[Toxgiiini iHTerpamu, ix BIacTUBOCTI. OOUYMCIEHHS TOABIMHUX IHTETPAIB.
3amiHa 3MIHHUX Yy TOJBIMHUX IHTErpaiax, MOABIMHHMIA I1HTErpal y MOJSIPHUX
koopauHarax. ['eomerpuuni Ta MexaniuHi 3actocyBanus. @opmyna ['pina. [loTpiiini
iHTerpanu. 3aMmiHa 3MIHHMX Y TMOTpidHUX 1HTerpanax. [loTpiiiHuii iHTErpanm y
HAJTIHIPUYHUX Ta c(pepudyHuxX KoopJuHatax. [‘eomMeTpuyHi Ta MEXaHIYHI



3actocyBaHHA. [lnoma kpuBomiHiiiHOT moBepxHi. [loBepxHeBi iHTerpanu. @opmynu
Octporpancekoro-I'ayca ta Crokca.

Tema 2. EjieMeHTH T€Opil BEKTOPHOTO MOJIA

BekropHi miHii moss, ix audepeHiiaibii piBHIHHS. Tedis BEKTOPHOTO MOJIS
4yepes3 BIAKPUTY Ta 3aMKHEHY MTOBEpXHI, ii 00uncieHHs. JluBepreHiiisi BEKTOPHOTO
noJis, Gi3uYHe TIIyMadyeHHs, 00UMCIICHHS. 3aCTOCYBaHHs (PopMyIn
Octporpancbkoro-I'aycca. Llupkymsiiist BEKTOpHOTo 1ossi, oourcienns. Porop
BEKTOPHOTO T0JIsI, Pi3MYHE TIIyMauyeHHs, O0YUCIIEHHS. 3acTOCyBaHHs (GOpMyJn
Croxkca. OnepaTop «Haba», BIaCTUBOCTI, il 3 oneparopoM. BexTophi
nudepeHIianbHi onepaiii Ipyroro nopsaaky. OCHOBHI TUITA BEKTOPHUX MOJIB:
COJICHOiJaIbHE, OTEHL1aJIbHE, TApMOHIYHE, X XapakTepucTuku. OCHOBHA Teopema
BEKTOPHOTO aHAI3y.

Tema 3. Uucaosi i pyHkuionanbHi psian

Uwucnosi psaau. 301kHICTS Ta cyMa psiay. ['eomerpuuna mporpecis. HeoOxigHa
yMoBa 301kHOCTI psaay Psaau 3 mogatHumu uneHamu. Teopemu mopiBHsHHS. O3HAKU
30pkHOCTI [lamambOepa Ta Komn. InterpanbHa o3Haka 300kHOCTI psagy. OriiHka
3QJIMIIKY PSTY 3@ IOTIOMOTOK0 1HTErpaJIbHOI 03HAKU. 3HAKO3MIHHI psiau. AOCOIOTHA
Ta yMOBHa 301XKHICTh DPsAIB. PsAau, 4ieHH SKUX 4epryroTbes 3Hakamu. O3Haka
JleliOHuLsl, oOIiHKA 3aUIIKY psaay. DOYHKIIOHAIBHI PsAad, 007acTh 301KHOCTI.
Teopemu npo piBHOMIpHO 301kHI psaau. Crenenesi psau. Teopema Abens. [HTepsa i
paziyc 361xkHO0CTi. HenepepBHICTh cymu cTeneneBoro psny. [lounenne iHTerpyBaHHs
Ta audepeHItitoBaHHs cTeneHeBux psiaiB. Psaa Teitnopa. Posknananns B pan QyHKIiM:
sin(x), cos(x), exp(+x), In(1+x). 3acTocyBaHHSI CTENEHEBHUX PSIMIB 10 HAOIMKEHUX
O0YHCIICHb.

Tema 4. Pagu ®@yp'e. InTerpan ®@yp'e. llepersopenns Pyp'e

OproronanbHi  cucremu  QyHkmil. Ilpukmagun. Psag  ®Dyp'e  mo
TPUTOHOMETPUUHIN cucTeMi QyHKiH. Po3kiananus y TpuronoMerpuunuit psa Oyp'e
dbyHKIiH, 3ananux Ha iHTepBai (-1, 1). Poskinaganns y puronomerpuunuii psjg Oyp'e
napHux ta HenapHux ¢yHkuiil. Teopema [ipixie. KommiekcHa dpopma 3anucy psgy
Oyp'e. Interpan @yp'e. IleperBopenns dDyp'e. CuHyCc Ta KOCHUHYC NEPETBOPEHHS
Dyp'e.

Camocriiina po0orta 3100yBaya ocBiTH: OrnpalfoBaHHs MaTepiany JeKIin
Ta/ab0 BIANMOBIIHUX PO3JLIIB PEKOMEHAOBAHOI JiTepaTypu. BHUKOHaHHS BIpaB
JIOMAIITHIX 3aBJAaHb.

MoayabHuA KOHTPOJIb Ne2

5. InauBiayanbHi 3aB1aHHSA

Bukonanus po3paxyHkoBoi po6otu «I'panuri. JludepeHiianbHe 4YUCICHHS
byHKIIIH OAHIET 3MIHHOD».

BukonaHHs po3paxyHKOBOI poboTu «IHTerpanbHe unciaeHHs (QYyHKIIN OHIET
3MIHHOI Ta TudepeHItiaabHl PIBHIHHSI.

6. MeToau HaBYAHHSA



[IpoBeneHHsT ayauTOPHUX JIEKUINA, NPAKTUUYHUX 3aHATh, 1HJWBITyalbHI
KOHCYJIbTallil (mpy HEOoOXI1JTHOCT1), caMOCTiiiHa poOoTa CTYJEHTIB 3a MaTepiajiamu,
oIry0JIIKOBaHUMHU Kadeaporo (METOINYHI MOCIOHUKH ), TPOBEICHHS OJIIMITia.

7. MeToau KOHTPOJIIO

[IpoBeneHHsT TOTOYHOIO KOHTPOJIO Yy BUIJISAI TECTIB, YCHOI 3/adi
1HIMBIAyalIbHUX POOIT, MUCHMOBOTO MOAYJIBHOTO KOHTPOJIIO, (PiHATBEHUN KOHTPOJb Y
BUTJISIII CEMECTPOBOTO KOHTPOJIIO: ICIIUT (ITPOBOJIUTHCA Y pa3l BIAIMOBH CTYJIEHTa Bij
OaJTiB MOTOYHOT'O TECTYBAHHS Ta 32 HASIBHOCTI JIOMTYCKY).

8. Kpurepii ouiHroBaHHsI Ta po3nojaija 6aJis,
SIKi OTPUMYIOTH 3100yBadi 0CBiTH

Tabnuug 8.1 — Po3noain 6aiiB, siKi OTPUMYIOTh 3400yBayl OCBITH

CkJ1a710B1 HaBYaAJILHOIL banu 3a onne KinpkicTe CyMapHa KIJIbKICTh
pobotu 3aHATTSI 3aHATh oaiB
(3aBIaHHs) (3aB/1aHb)
Kontpoabuuii moayas 1
PobGoTa Ha nexiisgx 0...0,5 10 0...5
PoboTa Ha mpakTHYHUX 0...1,5 10 0...15
3aHSITTSIX
MoaynbHHUI KOHTPOJIb 0...25 1 0...25
KoHTposabHuii MoayJb 2
PobGoTa Ha nexiisgx 0...0,5 10 0...5
PoboTa Ha mpakTHYHUX 0...1,5 10 0...15
3aHSITTSIX
MoayibHUI KOHTPOJIb 0...25 1 0...25
Bukonanus Ta 3aXHCT 0. 10 1 0. 10
PO3paxyHKOBOi poOOTH
Bcboro 3a cemectp 0...100

CemecTpoBuid KOHTpPOJIb (ICIIUT) MPOBOAMTHCS Y pa3l BIAMOBH 3100yBaya
BUIIOT OCBITH BiJ 0aiB MOTOYHOTO TECTYBaHHS Ta 32 HASBHOCTI JIOMYCKY JO iCITUTY.
[Ipu ckiamaHHi CeMeCTpPOBOrO icmUTy 3400yBad BHUIIOI OCBITH Ma€ MOXJIMBICTD
orpumaT MmakcumyM 100 Oais.

biner mns icnuTy cknamaeTbes 3 ISATH NMUTaHb (BOX TEOPETUYHUX 1 TPHOX
OpaKTHUYHUX). 3a KOXHE MHUTaHHA 3100yBad BHILIOI OCBITM MOXE OJepKaTu
MaKCUMaJIbHY KUIbKICTh 0auiB - 20).

MoaynabHuM KOHTPOJb TPOBOAUTHCSA Ha 8 1 16 THXKHSIX.

Ta6nuns 8.2 — [llkanu oriHOBaHH: OanbHA 1 TpaaAUIliiHA



CymMma GaiiB Or111HKa 32 TPAJIUIIIHOIO NIKAJIOK
Icniut, nudepeniiioBanmii 3ajik 3anik
90-100 BigminaO 3apaxoBaHO
75-89 Jlobpe
60-74 3aJ10BIJIBLHO
0-59 He3anoBinbHO He 3apaxoBaHo

Kpumepii ouinroeannsa pooomu 3000ysaua oceimu npomsa2om cemecmpy

3anoBiibHo (60-74). Oriinka BUCTABISETHCS 37100yBadyy BHIIOI OCBITH,
BIJIMOBIIb SIKOTO 0a3yeThCA HA PIBHI PENPOJYKTUBHOI'O MHCJICHHS, KOJU 3100yBay
OCBITH HE BIIEBHEHUH y BIAMOBIIAX, IOPYIIYE MOCITIIOBHICTh BUKIIQJIaHHS MaTepiaiy,
c1abKo OB’ S3y€ TEOPIIO 3 MTPAKTUKOIO.

Joope (75-89). OrmiHka CTaBUTHCA, SKIIO 3700yBad BUIOI OCBITH, BUIBHO
BOJIOZIIE€ JIOTIKO-TIOHATIMHUM amapaTroM Kypcy, MOXe OOIpyHTyBaTH OCHOBHI HOTO
MOJIOKEHHS; BIAMOBIAL 3M00yBada OCBITH 0a3ye€Tbcsi HA PIiBHI  CaMOCTIMHOTO
MUCJICHHS, KOJIM BiH 3HA€ MaTepiall, IPaBWIHHO TMOB’S3Y€ TEOPII0 3 MPAKTHUKOIO, aje
JIOTYCKAa€ HE3HAYH] TTIOMHUJIKH.

Bingminno (90-100). Orinka cTaBUTBHCA, SKIIO 3700yBad BHUIOI OCBITH, Mae€
CTIMKI CUCTEMHI 3HAHHS 3 JUCHUIUIIHYU, YMIE X OOIPYHTOBYBAaTH, y3arajibHIOBaTH Ta
IPOJYKTUBHO iX BHUKOPUCTOBYE HAa TBOPYOMY piBHI. 3700yBauy OCBITH TJIUOOKO
BUBYMB Marepiall, BHUKJIAJA€ MOro JIOTIYHO, IOCIIIOBHO, YIiTKO. 3aaadi Oulery
pO3B’sA3aH1 Ta MalOTh MOSICHEHHS J0 KOXKHOTO €Taly po3B’si3aHHs. 3700yBay OCBITH
BUIBHO BOJIOAIE TOHATIMHUM amapaTtoM, YMI€ JIOTIYHO MUCIUTH, aHaJI3yBaTH
HECTaHJapTHI CUTYAITii.

9. ITosiTHKA HABYAJIBHOTO KYpPCY

BiaBinyBaHHs 3aHATH:

- PerynsapHe BiaBigyBaHHS 3aHSTh € OOOB'S3KOBUM JIJIS YCITIIITHOTO 3aCBOEHHS
MaTepiany.

- ¥V pa3i npomycKy 3aHATTS 3 MOBAXKHOI MPUYWHU, 3100yBavi OCBITH MOBHHHI
MOBIJIOMUTH BUKJIaJlaua 3a3/1ajeriib.

- MoxyTh OyTu nependayveHi MEBHI HACTIIKA 32 CUCTEMAaTUYHI MPOIYCKU 0e3
MOBAKHUX MPUYHH.

JJoTpuMaHHs BUMOT aKaJAeMi4HOI 100pPOYeCHOCTI:

- 3m00yBayi OCBITU TOBMHHI JOTPUMYBATUCA TPUHIMIIB  aKaJeMI4HOI
J0OPOYECHOCTI, BKIFOYAIOUH YE€CHICTh Y BUKOHAHH1 3aBaHb Ta ICTIUTIB.

- Ilnariat, mmuryHcTBo, (aOpukaiis AaHUX Ta 1HOI (GOopMU aKagEeMIYHOTO
HECYMITIHHS 3a00pOHEHI.

- Ilopymenns  akagemiuyHOi  JOOPOYECHOCTI  MOXE  TMPHU3BECTH  JO
JTUCIUTITIHAPHUX CTATHEHb.

BupimeHnHs KOHQJIIKTIB:




- YV pa3l BUHUKHEHHS KOH(QIIKTIB MDK 3100yBayamMu OCBITH ab0 Mix
3m00yBadeM OCBITH Ta BUKJIAJadeM, CIiJl 3BEPTATUCS JO BCTAHOBJICHHUX MPOIEAYD
BUPIIICHHS KOH(JIIKTIB.

- CroyaTky pEeKOMEHAYEThCS CIPOOYBaTH BHUPIMIUTH KOH(QIIKT HUITXOM
MPSIMOTO JI1AJIOTy MiXK CTOPOHAMH.

- Slkmo kKoH(IIKT HE BAAETHCS BUPIINIMTH HA IIbOMY PiBHI, CJiJ] 3B€pHYTHUCS 10
aZMIHICTpaIlll HaBYAIBHOTO 3akjiaay abo A0 cHemiaibHUX KOMICIA 3 BHPIIICHHS
KOH(JTIKTIB.

10. MeToauune 3a0e3ne4yeHHA

1. PoGouwnii 3ommt 3 niHIiHOT anreOpu Ta aHAMITHYHOI reoMeTpii. XapkiB, XAl,
1997.

2. HikonaeB O.I'. AHanmiTuHa TeoMeTpis Ta JiHiiHA anredpa. - XapKis,
"Ocnoga", 2000.

3. PoGounii 3ommr. Judepenmianbae uyncieHHs (yHKILIA OJIHIE€T Ta AEKIIBKOX
3MiHHUX. XapkiB, XAl, 1997.

4. PoGouwnii 3ommt. [nTerpansue yncnenss. Judepenuianbui piBHsSHHSA. XapKiB,
XAI1998.

5. PoOGouwnii 3ommut. KpaTHi 1 kpuBomiHiliHI iHTerpanu. Teopis nons. Psau. Teopis
GyHKII KOMIUJIEKCHOTO 3MIHHOTO 1 €JIEMEHTH OMEpPaliifHOTO0 YHCIICHHS.
Xapkis, XAlI, 2000.

6. bpucina I. B., TonoBuenko O. B., KomopuiiI'. I., Hikomae O.I". Ta 1iH.
[IpakTnuHuii Kypc BUIOT MaTeMaTUKH B 4oTUpboX KHurax. Ku. 1. JliniiiHa
anreOpa Ta aHamitThyHa TreoMmerpia. [udepeniianbHe 4YHCIeHHS GYHKIINA
onHiel Ta nekiIbkox 3MiHHUX: Hamu. mociOnuk mis BY3iB. Xapkie: Har.
aepPOKOC. YH-T ,,XapkK. aBiail. -1, 2004.

7. bpucina I. B., TonoBuenko O. B., Komoguii I'. ., Hikonae O.I'. Tta 1iH.
[IpakTMYHUI KypC BHILIOI MATEMATUKU B YOTUPbOX KHUTax. KH. 2. [HTerpansue
yucieHHs: (yHKUiil oxaniei 3MiHHOI. Judepenuianbhi piBHsAHHA. Kpathi Ta
KPUBOJIHINHI 1HTerpanu. EneMeHnTu Teopii BeKTOpHOTo noJjis.: Hapu. nmociOHuk
st BY3iB. — Xapkis: Hai. aepokoc. yH-T ,,Xapk. aBiail. iH-T”, 2004.

8. bpucina l. B., T'onoBuenko O. B., Komosuii I'. I., Hikomaes O.I". Ta iH.
[IpakTyHUi Kypc BHUIIOI MaTeMaTUKH B 4OTHpbOx KHUrax. K. 3. Psagu.
[aterpan @yp’e. OyHKIII KOMIUIEKCHOT 3MIHHOI Ta oOmepauiiHe YHCICHHS.
Teopiss WMOBIpHOCTEH 1 MaTeMaTW4yHa cTaTUCTHKA: Hapd. mOCIOHWK ISt
BV3iB. — Xapkis: Harr. aepokoc. yH-T ,,Xapk. aBiai. iH-T”, 2004.

9. HaBuanmbHi pecypcu (JeKmii, METOAWYHI PEKOMEHMIAIii 10 BHUKOHAHHS
NPAKTUYHUX 3aHATh Ta CAMOCTIHHOI poOOTH) PO3TAIIOBAHO 3a MOCUJIAHHSIM:
https://mentor.khai.edu/course/view.php?id=8508



https://mentor.khai.edu/course/view.php?id=8508

11. PexomenoBaHa jireparypa

baszoBa

1. IpakTuuHMii Kypc BHUILOT MATEMAaTUKU B YOTUPHOX KHUTax. Ku. 1. JliniliHa
anreOpa Ta aHaniTHuHa reomeTpisa. Judepenuianbae ynucieHHs QyHKIINH
OJIHI€T Ta IeKUTbKOX 3MiHHUX: HaBu. mocionuk miist BY3iB./ bpucina 1. B 1a iH.
XapkiB: Harr. aepokoc. yH-T ,,Xapk. aBiail. iH-1”, 2004.

2. IlpakTUUHMI KypC BUIIOI MATEMATUKHU B YOTUPHOX KHUTax. KH. 2. [HTerpanbHe
yuciaeHHs QYyHKIIHN oHiel 3MiHHOI. Jludepeniianbhi piBHsAHHSA. KpaTHi Ta
KPUBOJIIHINHI 1HTEerpanu. EneMenTu Teopii BeKTopHOro noJjs.: HaBy. mociOHuK
s BY3iB./Bpucina 1. B. ta in. Xapkis: Hai. aepokoc. yH-T ,,Xapk. aBiail. iH-
T, 2004.

3. IlpakTuuHuii Kypc BHUIIOI MAaTe€MaTUKU B 4OTUpboX KHurax. Ku. 3. Psgu.
[aTerpan dyp’e. OyHKIIT KOMIUIEKCHOT 3MIHHOI Ta oOmepariiiHe YHCIICHHS.
Teopiss HMOBIpHOCTEH 1 MareMaTH4Ha CTaTUCTHKA: HaBd. mociOHWK s
BV3is/ bpucina I. B Ta in. Xapkis: Har. aepokoc. yH-T ,, Xapk. aBiail. iH-T,
2004.

4. Lay, D. C., Lay, S. R, & McDonald, J. J. (2020). Linear algebra and its
applications (6th ed.). Pearson.

5. Strang, G. (2016). Introduction to linear algebra (5th ed.). Wellesley-Cambridge

Press.

Strang, G., Calculus. Cambridge: Wellesley-Cambridge Press, 2020.

Axler, S. (2015). Linear algebra done right (3rd ed.). Springer.

N

JlonmomizkHa

Ny6osuk B. I1., FOpuxk I. I. Buma matematuka:HaB4. moci0., 4.1. Xapkis, 2008.
. Ay6osuk B. I1., FOpuk 1. I. Bumia marematuka:HaBu. noci6., 4.2. Xapkis, 2008.
3. Hy6osuk B. I1., FOpuk 1. I. Buma maremaruka:HaBu. noci6., 4.3. Xapkis, 2008.
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12. Indopmaniiidi pecypcu

Caiir 0i01ioTexn: https://library.khai.edu
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