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1. Onuc HaBYAJIBLHOI THCHHILTIHHA

HaitmenyBauHs
MMOKa3HUKIB

T'ary3b 3HaHb, CIEIIATBHICTS,
piBEHb BHUIIOI OCBITH

XapakTepHcTHKa
HaBYaIbHOI IICIUIUTIHU
Jlenna (oopMa HaBIaHHS

KUIBKICT KpeIuTiB — 15

KUTBbKICTh MOJTYIIIB — 6

KUTBKICT 3MICTOBHX MOJIYITIB
—8

I'anysb 3HAHB

27 «Tparncmopr»
(umidp Ta HafMeHYBaHHT)

IMux1 mpodeciiinoi MATOTO-
BKH

HaBuainbHui pik

KinpKiCTh THKHEBHX T'OIHH
JUIS TeHHO1 (hOpMH HaBYAHHS:

[HmBITyaIbHE 2024 2025
3aBJaHHS
(Ha3Ba)
Cemectp
. . 1 2 3
CrneniaapHiCTh
3arajbHa KUIBKICTH TOMMH — Texuii®
240/450 272 «ABiaIliifHIIT TPaHCIIOPT» i
KuTbKICTh ceMecTpOBUX TOJIHH (k071 Ta HafiMeHYBaHH) 40ron. | 40ron. | 40 rogm.
JUISL TIeHHOT (hopMH HaBUaHHS
Cemectp 1 HpaKTH‘IHi*
ayJIITOPHUX- | CaMOCT. pobo- 40ron. | 40ronm. | 40 rom.
80 rox. TH -70 rom.
Cemectp 2 OceiTHa nporpama TaGoparopni
ayIUTOPHHX — | caMOCT. po0o-
80 roj. TH — 70 TOI. [HTeneKTyalabHi TPAHCIIOPTHI s | s | =
Cemectp 3 CHCTEMIH CamocTiiiHa po6oTa
ayIUTOPHHUX — | caMOCT. po6o- () 70ton. | 70rox. | 70 rom.
80 rog. ™ — 70 To. |
InamBinyanbHa podora

Bua koHTpO.II0

Cemectp 1

ayJMTOPHUX-5 | caMocT. pobo-

TOJI. TH -4,375 To.
Cemectp 2 PiBeHb BHIIOI OCBIiTH:

ayJMTOPHUX - | caMOCT. pobo- 3 3 MOy TbHITit KOHTPOITb, iCTIHT

5 rog. 1 -4,375 TOL. MepImii (baKaIaBpChKHIi) '
Cemectp 3

ayJMTOPHUX - | caMOCT. podo-

Sroxm. TH -4,375 ron.

IIpamiTka

CHiBBIHOIIEHHS KUIBKOCTI TOJIUH ayJUTOPHUX 3aHSATH J0 CaMOCTIHHOI 1 IHAHBIIYaIbHOT poOOTH

CTaHOBHTL:

Juig erHoi popmu HaBdaHHS — 240/210.
* AynuTopHe HaBaHTaKeHHS MosKe OyTH 30UIbIIIeHe, a00 3MEHIIIeHe Ha OJIHY TOJUHY B 3aJIeJKHOC-

T1 BIJI PO3KIIaAY 3aHATS.




2. MeTa T2 3aBJaHHA HABYAJILHOI IUCIUILTIHA

Mera: orpumaTu (yHIaMEHTaNbHI 3HAHHS 3 BHUIIOI MAaT€MaTHUKH, K1 J103BO-
JSATh CTYJCHTaM PO3B’SI3yBaTH BaXKJIMBI MPAKTUYHI Ta TEOPETHYHI 3a/adl 3 Pi3HHUX
rajiy3ei cy4acHOi MaTEMaTUKHU Ta CYMDKHHMX JMCIMILUIIH, 8 TAaKOX 3aKJIaayTh OCHO-
BU (PyHIaMEHTaIbHOT MATEMaTUYHOI M1ITOTOBKH.

3aBaaHHs: 3aK1acTU OCHOBU (PyHJIaMEHTAIbHOI ()aXxOBOI MIATOTOBKH, a CaMeE:
BEKTOpHA aireOpa Ta aHAIITUYHA T€OMETPIisl; PIBHSAHHS JiHIN 1 TOBEPXOHb MEPIIOTO
Ta APYroro MOPsAKIB; MAaTPUYHE YMCICHHS Ta METOIU PO3B'sI3aHHS CHUCTEM JIHIMHUX
aNreOpUYHUX PIBHAHD, TPAHUI YUCIOBOI TOCHIIOBHOCTI, TPaHMI Ta Hemepe-
PBHICTh (PYHKIII1, TOXiHA, IHTETpajJbHE YUCICHHS, PYHKIT 0araTtbox 3MIHHHX, psi-
JI¥, €JIEMEHTH TapMOHIYHOTO aHaji3y, KpaTHI 1HTerpayiv, MOBEPXHEBI Ta KPHUBOJIi-
HilH1 IHTETpay, Teopis pAIiB Ta 1H.

3riJIHO 3 BUMOTaMU OCBITHBO-NIPOQECIHHOT TPOrpaMH CTYICHTH MTOBUHHI JTOCS-
I'TU TaKUX KOMIIETEHTHOCTEH:
3arajbHi

3nmaTHICTh TpalroBaTd aBToHOMHO (3K7).

3MaTHICTB 10 aOCTPAaKTHOTO MUCIICHHS, aHaTi3y Ta cuHTe3y (3K9).
creniajabHi

31aTHICTh aHaNI3yBaTU 00’ €KTH aBIALITHOIO TPAaHCIOPTY Ta iX CKJIAaJ0Bl, BU-
3HAYaTH BUMOTH JI0 iX KOHCTPYKIIii, mapaMeTpiB Ta xapakrepuctuk (OK2).

31aTHICTh 3A1MCHIOBATH EKCHEPUMEHTAJIbHI JOCHIJKEHHS Ta BUMIPIOBaHHS
napameTpiB Ta XapaKTEpPUCTUK 00’ €KTIB aBlalllifHOrO TPAHCIOPTY, iX arperaris, CH-
ctem Ta eeMeHTiB (DK3).

3/1aTHICTh 3aCTOCOBYBATH 3HAHHS MaTeMAaTHKH 1 (I3UKH B 00cCs31, HEOOX1AHO-
My JUIsl BUKOPUCTAHHS MaTEMaTUYHUX METOJIB ISl aHali3y 1 CHUHTE3y CHCTEM 1
npuiIaaiB aBiariitHoi TexHiku. (OK17).

IIporpamMHi pe3yJbTaTH HABYAHHA

AmHanizyBatu o0y 0By 1 (yHKIIIOHYBaHHS 00’ €KTIB aBlalliiHOTO TPAHCIIOPTY,
iX CHUCTEeM, €JIeMEHTIB, (paKTOPH, 10 BIUIMBAIOTH HA iXHI XapaKTEPUCTUKHU Ta mapa-
metpu (ITPH11).

Busznauatu mapametpu 00’€KTiB aBiallifHOTO TPAHCIOPTY, iX CUCTEM Ta efe-
MEHTIB IUISIXOM MPOBEACHHS BUMIPIOBAJIBHOTO €KCIIEPUMEHTY 3 OIIHKOI0 MOro pe-
synpraris ([TPH12).

BuxopucroByBatu mpodeciiiHO-OpiEHTOBAaHI 3HAHHS 3 MAaTEMATHKH, (I3HKH,
CJIEKTPOTEXHIKH, EJIEKTPOHIKH, OOYMCIIIOBAIBHOI TEXHIKM 1 MPOrpaMyBaHHS MpH
NPOEKTYBaHHI MIJACUCTEM 1 NpUiafiB ais OO0 €KTIB aBial[iiHOTO TPAHCIOPTY
(ITPH26).

IIpepexBizuTn — anredpa Ta reomeTpis.

KopekBizutn — (izuka, OCHOBU METPOJIOTii, 00'€KTHO-OPIEHTOBAHE MPOCKTY-
BaHHS aBlaI[ifHUX TPAHCTIOPTHUX CHCTEM, €ICKTPOTEXHIKA, EJICKTPOHIKA Ta OCHOBHU
CXEMOTEXHIKHM, OCHOBHM HaBirarii, TeXHIYHa MeXaHika (MpHUKJIaJHa MEXaHiKa Ta OC-
HOBU KOHCTPYIOBaHHS), TITATBHUHN anapar sik 00’ €KT yNpaBJiHHSA, TEOPisi aBTOMATH-
YHOTO YIpPaBIiHHSA, METOAM OO4YMCIIeHb Ta MmonentoBaHHs Ha EOM, HairariiiHi



NpUjiIaga aBlalifHOro TPAHCIOPTY, MPUBOAM aBIaIlIHHUX CUCTEM, MIKPOKOHTPOJIEpH
B CUCTEMaXx YIPaBJIIHHS, CUCTEMH YIIPABIIIHHS 00’ €KTaMH aBiallifHOTO TPAHCIOPTY,
KOMII FOTEpHI CUCTeMHU 3a0€3MEUYCHHS )KUTTEBOTO IUKITY MOBITPSIHUX CYICH, EKOHO-
MiKa i MEHEPKMEHT TiIMPUEMCTBA, HaBYaJIbHA MTPAKTHKA, O3HAOMYa MMPaKTHUKa

3. [Iporpama HaBYAJIBLHOI JUCHUILIIHH

Moayas 1
3micToBuii MmoayJib 1. BektopHa anre6pa Ta aHaIiTHYHA T€OMETPis
Tema 1. BekTopHa ajnredpa i e1eMeHTH Teopii BUBHAYHUKIB

Busnauynuku 2-ro, 3-ro, N-ro nopsaky, BIaCTUBOCTI, 00YUCIEHHSA. ANreOpuyHi JOIOBHEH-
Hs 1 MiHOpU. Cucremu niHiiHUX anreOpaivaux piBHsIHb (CJIAP). ITpaBuno Kpamepa po3s'szanus
CJIAP. Bexkropu. JliniitHi onepariii Hax Bektopamu. JIiHIHHO-3aJIe)KH] Ta JIHIHHO-HE3aJIeXHI CHC-
Temu BeKkTopiB. KoniHeapHi Ta koMIutaHapHi BekTopu. basuc, po3kianaHHs BeKTopa 3a 6a3ucom.
ITpoekitis BeKTOpa Ta Horo koopauHaTH. JlekapToBi MpSIMOKYTHI KOOPJIWHATH HAa IUIOIIMHI 1 B
npocropi. JliHiiiHi omepamnii Hax BeKTOpaMu B KoopAWHATHIH ¢opmi. CranspHuid 100yTOK BEKTO-
piB, Horo BiacTuBOCTI. JIOB)KMHA BEKTOpa, KyT MIXK BEKTOPAMH, YMOBU MEPHEHIUKYJISAPHOCTI 1
napaieIbHOCTI BEKTOPIB, 5K 3a/1aHi y KoOpauHaTHii ¢popMi. BekTopHuii 100yTOK BEKTOPIB, HOTO
BJIACTUBOCTI, OOYUCIIEHHS B KOOpAMHATHIN (hopmi, reoMeTpudHMii 3MicT. Mianuii J00yTOK BEK-
TOpiB, BJIACTUBOCTI, OOYMCIICHHS, T€OMETPHUYHUI 3MICT, 3acTocyBaHHs. [loiBiiiHHMII BEKTOpHUI
OO0y TOK.

Tema 2. PiBHAHHS NPSAMO] i MJIOIMHH

[InomuHa, BeKTOp HOpMai. 3aranbHe PiBHSIHHA IUIOMMHU. KyT MiX IUlOIMHAMU, YMOBH
napaie’abHOCTI 1 MePIeHANKYISIPHOCTI TiomuH. Bincranp Mix miuommHamu. [Ipsima y mpoctopi,
HaNpsIMHUM BEKTOp HpsAMOi, piBHAHHS HPsAMOi B MapaMeTPUYHOMY BMIJIA[I, Y KaHOHIYHOMY BH-
IS, SIK TTApH TJIOIIHH, IO MEepeTHHAIOThCA. BincTanp Mixk npsimumu. OCHOBHI 3a/1a4i HA MPSIMY
JHIIO 1 TUIONIMHY .

Moayas 2
3micToBuii MOayJIb 2. MaTpruYHE YHCIICHHS Ta €JIEeMEHTH JIHIHHOT anredpu.
Tema 1. Matpuui i cuctemu JiHiliHEX ajJredpaiyHuX piBHSHB

Matpuni. [ii 3 marpungmu. Cucremu niHiMHUX anredpaiunux piBHsAHB (CJIAP). Meton
["aycca po3s's3anna CJIAP. O6epHena marpuist. MaTpudHUid METOJ] PO3B'SI3aHHS CUCTEMU JIiHIN-
HUX piBHAHb. PaHr marpuii, oro oOuucieHHs. JlocmikeHHsT pO3B'SI3HOCTI CUCTEMH JIIHIMHUX
piBHsHB, Teopema Kponekepa-Kamnemnni. I'aycca po3s'szanns CJIAP. Ognopigni CJIAP. ®@ynna-
MEHTaJIbHa CUCTeMa po3B'sA3KiB. CTPYKTYpH po3B’sI3KiB 0JJHOPiAHOT Ta HeogHOpiaHOT CJIAP.

Tema 2. Jliniiini BexTopHi npoctopu. JliHiliHi oneparopu Ta ix MmaTpuui

EnemenTtu Teopii niHiliHuX npoctopiB. [Ipuknaau niHiiHUX npocTopiB. basucu ta BuMip-
HICTb JiHIHHUX npocTopiB. EBkmiaiB mpoctip. HepiBHocti Komi-byHskoBcbkoro Ta MiHKOBCBHKO-
ro. OproHOpMOBaHi cucTeMu BeKTopiB. MeTton oproronamnizauii. JIiHIMHUN onepaTop, NPUKIAIH.
Marpuus niHiiiHOTO omeparopa y 3aaHoMy 0as3uci. MaTpuls nepexody mpH 3amini 6asucy. Brna-
CHI YHCJIa 1 BJacHI BEKTOPH JIIHIMHUX onepaTopiB. OpToroHansHuil onepatop ta Marpuis. Cume-
TpUYHA MATPUIIA Ta ONEPATOP.

Tema 3. KBaapaTtuuni ¢popmu. PiBHSIHHSI IOBePXOHSB i JIiHiil Apyroro nopsiaky

Kpusi Ha momuni. Kanoniuna ¢opma 3anucy piBHSAHB elnirnca, TinepOoiau Ta napadoiu.
JlocniakeHHs: TeOMETpUYHUX BIACTHBOCTEH elirica, rinepOonu Ta napadbonu. Ksagpatuuna ¢op-
Ma. Matpuus kBaapatuyHoi GopMu. 3BeIeHHS KBaJAPaTUYHOI (GOPMH 10 KAHOHIYHOTO BUTJISAY.
3aranbHe PIBHSHHS KPUBHUX JIPYroro MOPSAKY. 3BEJIEHHS 3arajbHOTO PIBHSHHSA KPHUBOI APYroro
HOPSAKY 710 KaHOHIuHOrO Burisay. IloBepxHi apyroro nmopsaky. KanoHiuni ¢opmu 3anucy piB-
HSIHb OCHOBHUX IOBEPXOHb, JOCIHIDKEHHS (HOPMH IMOBEPXHI METOJIOM Tepepi3y. 3BEACHHS /10 Ka-
HOHIYHOT'O BUIJISILY 3arajibHOTO PiBHSHHS MOBEPXHI APYTOro MOPSIIKY.



Monayas 3
3micToBuii MoayJb 3. Teopis rpanuis. HemepepBHicTb.
Tema 1. Teopis rpaHub MOCTiTOBHOCTEH.

MuoxuHa aiiicaux uncen. Yucnosi mocnigoBHOCTI. ['panuiis mocmigoBHocTi. Heckinyen-
HO MaJil Ta HECKIHYEHHO BEIUKI HOCIIIOBHOCTI Ta 1X BiaacTuBOCTi. OCHOBHI BJIACTHUBOCTI ITOCHIIO-
BHOCTEH, SIKi MAIOTh TPAHUIIIO. [CHYBaHHS TpaHMIll MOHOTOHHOI MOCIiOBHOCTI. YucTo e.

Tema 2. Teopis rpanuub ¢pynkuiii. HenepepBHi ¢pyHnkuii

I'pannnus pynxuii B Toumi. ['panuns GyHKIT B HeCKiHUeHHOCTI. ApU(pMETHYHI BIACTHBOC-
Ti Tpanuk. Heckinyenno Mami (yHKmii Ta ix BaactuBocti. HeckinueHno Benuki ¢yskmii. Jeski
BaXIMBI Tpanuili. [TopiBHAHHS HecKiHYeHHO ManuxX (DyHKIiHA. EKBIBaJICHTHI HECKIHUYEHHO MaJli.
3acTocyBaHHS HECKIHUCHHO MaluX JJisi o04HciIeHHs rpanuib. HenepepsHi ¢ynkimii. Bmactuocti
HEeIEepPEPBHUX y ToUlll (YHKIIH: HENIEPEPBHICTh CYMH, JTOOYTKY Ta YaCTKH; TPAHHIII Ta HETepe-
PBHICTB cKJaneHoi GyHKIii. OQHOCTOpPOHHI rpanuli ¢yHKuii y Touri. Touku po3puBy (yHKIII Ta
ix knacudikaris. HenepepBHicTh (yHKIIIT Ha BiZIpi3Ky; OOMEXKEHICTh, ICHYBaHHS HalO1IBIIIOTO Ta
HalMEHIIOTO 3HAYEHHS.

3microBuii Moayasb 4. JludepeHiianbHe YUCICHHS.
Tema 1. {udepennianbHe yncjeHHs PyHKUiA oaHi€l He3a/IesKHOI 3MiHHOT

[Toxigna ¢ynkuii. 'eomeTpuyne TiiymaueHHs noxifgHoi. [loxigna oGepuenoi pyukuii, dy-
HKIIH 3a7aHuX mapaMmeTpudHo. [1oxinHi 00epHEHNX TPUTOHOMETPUYHHUX (YHKIIIH, TIIepOoIiaHIX
byukuii. IudepenuiitoBanicts ¢pyHkuii. HenepepBHicts nudepenmiiioBanoi pyunkuii. Judepen-
mias. ['eomerpuyne TiaymaueHHs audepenuiana. [loxinHi Ta audepenniany BUImX mopsakis. @o-
pmyna Jleitonunsa. Teopemu Pommst, Komi, Jlarpanxka. Hacmigku. IlpaBuna Jlomitansa-bepuysi.
PoskputTs HeBU3HAYeHOCTEH 3a npaBwiamu Jlomitans-beprymni. @opmymna Teitopa 3 3amumiko-
BUM wieHOM y ¢dopmi Jlarparka. 300paxkentst GyHKIi exp(x), sinX, cosx, In(1+x), (1+x)* 3a mo-
nomoroto Gopmynu Teinopa. 3acTocyBaHHS AUQEPEHITIATFHOTO YUCICHHS 10 JOCTiKEeHHS DyH-
K11 Ta moOynoBu rpadikiB. 3poctanHs Ta cnananHs QyHkmii. Exctpemym. HeoOxinHi Ta gocra-
THI yMOBH ekcTpemymy. JlocmiykeHHs: (YHKIIA Ha OMYKJICTh Ta BTHYTICTh. TOYKH TEpETHHY.
Acumnroru kpuBux. JJocmimkenns ¢pyHkiiil Ta moOyaosa rpadikiB ¢pynkuii. [Ipuknaau. Haiime-
HIIIE Ta HaiOLIbIIe 3HaYeHHs QyHKIIT Ha BiApi3Ky. [lonspHa cucrema KOOpAWHAT, 3B'S30K 3 JIeKa-
pToBot0, rpadiku GyHKUIN y moasipHii cucremi. KpuBusHa KpuBoi.

Tema 2. IludepenuianbHe unciaeHHs: PyHKIIT KiTbKOX He3a1e:KHUX 3MiHHUX

OcHoBHi o3HaueHHs. JudepeniiioBanicTs GyHKIT KiTbKOX 3MiHHUX. [loXinHI Bix ckia-
nenux ¢yHkuii. [ToBuuit nudepentian. Iloxiani Big HessBHUX (yHKUINA. [loxinHa 3a HampsIMKOM,
rpagieHT. YacTUHHI TMOXiAHI BUIIUX MOPSIKiB. HesanexHIiCTh pe3ynbrary nudepeHIitoBaHHS Bif
nopsaaky audepenuiroBanss. Judepenuiany Bumux nopsakis. @opmyna Teitnopa. Exctpemymu
¢byHkuii 6aratbox 3MiHHUX. HeoOXiiHI yMOBHU ekcTpeMyMy. JlocTaTHI yMOBH €KCTpeMyMy. Y Mo-
BHUU EKCTPEMYM.

Monyas 4
3micToBuii MOy.JIb 5. [HTerpanbHe YrciaeHHs (QyHKIIH o/1H1€T He3aIeKHOT 3MIHHOT
Tema 1. HeBu3nauenuii interpan

IlepBicHa. HeBusnauenumii interpai, ioro BnactuocTi. Tabmuis iHterpanis. Haitnpocrimm
METOJM IHTETrpyBaHHA. 3aMiHa 3MIHHOI y HEBH3HAUE€HOMY iHTerpaii. [HTerpyBaHHS YacTHHAMHU.
InrerpyBanHss mpocTux nApo0OiB. IHTerpyBaHHs NiHIHHMX Ta JpOOOBO-TIHIMHUX ippamioHaTIbHO-
cteil. InTerpyBaHHs TpUrOHOMETPUYHUX (PYHKIIH. [HTErpyBaHHs KBaJpaTUYHHUX IppalliOHAIbHO-
cTei.

Tema 2. BuzHaueHwuii inTerpas

Busnauenuit inTerpai sik TpaHuLs iHTEerpaJbHUX cyM. OCHOBHI BJIAaCTUBOCTI BU3HAYEHOTO
iHTerpana. Teopema mpo cepenne 3HaueHHs. [loxinHa BiA iHTerpaia 31 3MIHHOIO BEpPXHBOIO Ipa-
Hute. @opmyna Hetorona-JlelOuus. InTerpyBanHs yacTMHAMM Ta 3aMiHa 3MiHHOI y BU3Haue-
HOMY 1HTerpaji. 3aCTOCYBaHHS BHU3HAUEHMUX IHTErpaiiB 0 OOUYMCIEHHS IUION] IUIOCKUX (QITyp y



JIEKapTOBUX KOOPAMHATAX, y MOJIIPHUX KOOpAWHATAX, Ta Y BUMAAKY (YHKIIIH, K1 3a/1aHi TapaMe-
TpuuHO. JndepeHnian q0BKUHA TyrH KpruBoi. OOUHMCICHHS JOBXUHU TYTH KPUBOI, IJIOMII TTOBEP-
XHI 00epTaHHs, 00’eMy Tija oOepTaHHs. 3arajibHa CXeMa 3aCTOCYBaHHS BH3HAUEHOTO IHTErpasa.
[Tpuknaau 3 Gi3UKHA Ta MEXaHIKH.
Tema 3. HeBJiacHi iHTerpaiu

HeBnacHi iHTerpanu 3 HECKIHUCHHMMHU TPAHULSAMH iHTerpyBaHHs. O3HadeHHs. Teopemu

MOpiBHSHHS. AOCONOTHA 301KHICTh. [HTErpanu Bijg HEOOME)eHUX QyHKIIIH.
Tema 4. KpusoutiniiiHi inTerpanan

KpuBomiHiifHi iHTerpaim Apyroro poay, OOUMCICHHS, 3acTOCyBaHHA. He3anexHicTh Kpu-
BOJIIHIHHOTO 1HTErpaja BiJ NULIXY 1HTErpyBaHHs. BinmHoBIeHHs (yHKIIIT 32 TOBHUM AudepeHIiia-
noM. Di3uyHe 3aCTOCYBaHHS KPUBOJIHIMHUX 1HTETrpaliB.

Moayasb 5
3micToBuii MoayJib 6. JludepeHiianbHi piBHIHHS Ta iX CHCTEMH
Tema 1. 3Buuaiini AudepenniajbHi piBHSAHHS TA iIX CHCTEMH
®di3uyHi 3a1a4i, SKi TPUBOAATH 10 JU(EpEHIIAIbHUX PiBHAHb. OCHOBHI MOHATTS TeOpii
mudepeHmianbsHuX piBHSIHB. 3amada Komri. Ormsim MeTomiB po3B'si3aHHS AUQEPEHIiaTbHUX PiB-
HSIHb TIEPUIOro MOPSAIKY: 3 BIAOKPEMIIOBAHUMHU 3MIHHUMH, OJHOPITHI PIBHSHHS, JiHIHHI PiBHSH-
HS, piBHAHHS bepHyiut, piBHSHHA y moBHUX Audepennianax, piBHsHHsA Kiepo i Jlarpamxka. u-
depeHIianbHi piBHIHHS BUIIUX NopsnakiB. Kpaioi 3amaui mus nudepeHmiabHuX piBHSAHB. PiB-
HSTHHSI, SIKI TIPUIYCKAIOTh MOHIKEHHS nopsaky. JIiHiiHI audepeHniaabai piBHIHHSA BUIIUX I0-
psaakiB. JIiHiiHI oqHOpiAHI AudepeHIianbHl PIBHAHHA 31 CTalUMHU KoedilieHTaMu, QyHIaMeHTa-
JbHA cucTeMa po3B’si3KiB. JIiHiitHI HeomHOPIAHI qUdepeHiaabHi pIBHAHHS 31 CTATMMH KOeillieH-
tamu. CTpyKTypa 3aralibHOTO po3B's3ky. Merton Jlarpamka Bapiauii goBinmbHUX cranux. JliHiiHI
HEOJHOPiIHI AudepeHianbHi pIBHAHHS 31 CTATMMHU KOe]illieHTaMH Ta CIEHiaTbHOIO TPABOIO Yac-
TrHO. CHCTeMH JIHIHHUX AudepeHIlialbHUX PIBHSAHD 31 cCTaIMMH KoedimienTamu. 3amada Korri.
MatrpudHuii METOJl PO3B'SI3aHHS CHCTEM JIHIMHUX Tu(epeHiabHUX PIBHIHD 31 CTAMMH Koedi-
unieHtamu. Enementu Teopii crifikocTi. CTilikicTs 3a JIssmyHOBUM. ACUMOTOTHYHA CTiHKicTh. [loc-
JDKEHHS Ha CTIMKICTh JIHIHHUX cucTeM. J[OCHiKEeHHS Ha CTIHKICTh 3a TIEPIINM HAOMKESHHSIM.
Kpurepiii criiikocri I'ypBina.

Mopayas 6
3microBuii Mmoayab /. KpatHi inTerpanu. EnemMeHnTu Teopii BEKTOPHOTO MO
Tema 1. Kpatni inTerpaamn

[TongiitHi 1HTErpany, iX BIacTUBOCTI. OOUNCICHHS MOABIMHUX 1IHTErpajIiB. 3aMiHa 3MIHHUX
y NOJBIHHUX 1HTerpajiax, MOABIMHUIN 1HTErpas y mojiipHUX KoopauHaTax. ['eomeTpuyHi Ta Mexa-
HiyH1 3acTocyBaHHs. @opmyna ['pina. [loTpiiiHi iHTerpanu. 3amMiHa 3MIHHUX y MOTPIMHUX 1HTET-
panax. IloTpiliHuil iHTerpan y UMIIHAPUYHUX Ta CPepUUHUX KOOpAMHATax. ['eoMeTpuyHi Ta Me-
xaH14H1 3actocyBaHHs. [1noma kpuBomiHiitHOT noBepxHi. [loBepxHeBi inTerpanu. @opmynu Oct-
porpaacekoro-I'aycca ta Crokca.

Tema 2. EnemeHnTH Teopii BeKTOPHOI0 MOJIA

BekropHi niHii noss, ix qudepeHiianbHi piBHAHHSA. Tedis BEKTOPHOTO MOJIS Yyepe3 BiIKPH-
Ty Ta 3aMKHEHY NOBEpXHI, i1 00uncienHs. /luBepreHiiisi BEKTOPHOTO 1M0Js, (Pi3UUHE TIIyMadyeHHs,
oOuncienHs. 3actocyBanHs popmyian Octporpaacskoro-I'aycca. Llupkynsiisi BEKTOPHOTO MO,
obuncnenus. Potop BekTopHoro mosst, pizuune TiryMadeHHs, 00uuciIeHHs. 3acTocyBaHHA (op-
myau Crokca. Oneparop «Habia», BIaCTUBOCTI, Aii 3 onepaTopoM. BekTopHi audepenuiaibHi
oreparii Apyroro nopsaxky. OCHOBHI TUIIM BEKTOPHHUX MOJIIB: COJIEHOIIalbHe, MOTEHLIaJIbHe, rap-
MOHIYHE, 1X XapakTepucTuki. OCHOBHA TeopeMa BEKTOPHOT'0 aHaIIi3Yy.



3micTroBuii MoayJb 8. Hucnosi Ta pyHkiioHansHi psiau. Psau @yp'e. [leperBoperns Oyp'e
Tema 1. Uncaogi i pyHKIioHaJbHI pAan
Uwucnosi psaau. 30DKHICTh Ta cyma psany. I'eomerpuuna nporpecis. HeoOxinna ymoBa 30i-
XKHOCTI psay Psanu 3 nomatHumu uinenamu. Teopemu mopiBHsHHA. O3Haku 301kHOCTI JlanamGepa
ta Komi. [aTerpanbhua o3naka 301kHOCTI psaay. OmiHKa 3aJIMIIKY PsTy 3@ JOMOMOTOI0 IHTErpalib-
HOI O3HaKH. 3HAKO3MiHHI pAau. AOCONIIOTHA Ta YMOBHA 301KHICTB PsiliB. Psinu, wieHn skux uep-
ryioThes 3Hakamu. O3Haka JIeHOHUI, OliHKA 3aiMIKy psaay. DyHKIioHANbHI psaau, 00JacTh
30ixkHOCTI. Teopemu mpo piBHOMIpHO 301kHI psiau. CreneHesi psau. Teopema AGens. IaTepsan i
paniyc 30ixHOCTI. HenmepepBHicTh cymu cTerneneBoro pany. [lounenne iHrerpyBanHs ta audepe-
HI[IFOBaHHS cTerneHeBux psaiB. Psg Teiinopa. Poskmamanns B psaa QyHKIii: sin(x), cos(x),
exp(£ x), In(1+x). 3acrocyBaHHs CTEIICHEBUX PSJIiB 10 HAOIMKEHUX 00YHCIICHb.
Tema 2. Psaau ®yp'e. Interpana ®yp'e. [leperBopenns @yp'e
Oproronanbhi cuctemu ¢yHkuii. [lpuknamu. Psg @yp'e mo TpuroHoMeTpuuHiii cucremMi QpyHKIIA.
Posknamanns y tpuroHomerpuunuii psag Oyp'e GyHkiii, 3ananux Ha intepsaii (-1, 1). Posknanan-
HS y TpuroHoMeTpudHuii psin Dyp'e napHux ta Henapuux Qynkuid. Teopema [ipixie. Kommexk-
cHa ¢opMma 3anmcy psaay DPyp'e. Interpan Dyp'e. [leperBopenns Oyp'e. CuHyc Ta KOCUHYC TIEpeT-
BOpeHHs Dyp'e.

4. CTpyKTYypa HABYAJIbHOI AMCHHUILIIHA

KinekicTs rogun

Ha3Bu 3MiCTOBHUX MOAYJIIB 1 TEM Y CBoro V tomy uncii
1 ‘ i ‘ 7a0. | C.p.
Cemectp 1
Moayas 1
3micToBuii MoayJb 1. BekTopHa anrebpa Ta aHaTITHUHA T€OMETPIs
Tqu 1. BeKTopHg anredpa i eJIeMEeHTH o4 8 8 B 8
Teopii BU3HAUYHUKIB
Tewma 2. PiBHSHHS OpsIMOI 1 IUIOHIMHU 14 2 4 — 8
Mopy/IbHHH KOHTPOJIb 2 2 — — —
Pa3om 3a 3micToBHUM MoayJieMm 1 40 12 12 - 16
MopayJsb 2

3micToBuii MoayJib 2. MaTpuuHe YHUCICHHS Ta €JIEMEHTH JIIHIHHOI anredpu

Tema 1. Matpuii i cucteMu JTiHIHHHX

, . 22 8 6 - 8
anredpaiyHUX pPiBHSAHb
T@ME 2: JIiH1iH1 BEKTOPHI IIPOCTOPH. 24 10 4 B 10
JIiHiiiHi orepaTopu Ta iX MaTpUIl
Tema 3. KBaHp‘aTITI‘-I.Hi ¢bopmu. PiBHSH- 16 2 5 3 3
Hsl IOBEPXOHB 1 JIIHIHI IPyroro nopsaKy
Mopay/ibHUI KOHTPOJIb 2 2 — — —
Pa3om 3a 3MiCTOBHUM MoayJieM 2 64 22 16 26

MoayJib 3 (10YATOK)
3micToBuii MoayJb 3. Teopist rpanui. HenepepBHicTh

Teiv[a 1. Teopist rpaHuIp MOCTITOBHOC- 14 5 4 B 8
Tei
Tema 2. 'Teopm TpaHHIb ¢bynxuii. He- 29 4 3 B 10
nepepBHi QyHKIT
Pa3om 3a 3MiCTOBHUM MoayJieM 3 36 6 12 18
[HuBinyanbHe 3aBIaHHS 10 10
Pa3om rogusx 3a 1 cemectp 150 40 40 — 70




Cemectp 2

Moayab 3 (MpoI0BKEHHS)

3micToBuii MoayJb 4. JludepeHiianbHe YNCICHHS

Tema 1. [udepeHmiaabHe YUCICHHS

o L . 40 10 14 - 16
byHKUiN o/HIET He3aIeKHOT 3MIHHOT
Tema 2. ludepenniiaibHe YuCIeHHS 24 8 8 3 8
GYHKIN KIJTbKOX HE3aJSKHUX 3MIHHUX
Mopay/ibHHI KOHTPOJIb 2 2 — — —
Pa3om 3a 3mMicToBHUM MojayJjeM 4 66 20 22 - 24
Mogayas 4
3micToBHMii MOAYJIb 5. [HTerpasibHe YnCIeHHS QDYHKINN OJTHIET He3aJIeKHOT 3MIHHOT
Tema 1. HeBu3HaueHuil iHTerpa 28 8 8 — 12
Tema 2. Buznauenui interpai 22 6 4 — 12
Tewma 3. HeBnacHi iHTeTpaiu 11 2 3 — 6
Tema 4. KpuBomiHiiiHi iHTerpaiu 11 2 3 6
MonyabHU KOHTPOJIb 2 2 — — —
1 2 3 4 5 6
Pa3om 3a 3MicTOBHUM MoayJeM 5 74 20 18 - 36
[HMBiTyaJIbHE 3aBIaHHS 10 10
Pa3om roausx 3a 2 cemectp 150 40 40 - 70
Cemectp 3
Moayasb 5
3micToBuii MoayJb 6.. lndepenmianbHi piBHIHHS Ta IX CHCTEMH
Tema 1. 3B}/I‘laI/IH1 mudepeHiianbHi pi- 50 14 14 29
BHSIHHS Ta 1X CUCTEMHU
MonyabHUIi KOHTPOJIb 2 2 — — —
Pa3om 3a 3MiCTOBHUM MoayJieM 6 52 16 14 22
Moayas 6
3micToBuii MoayJb 7. KpaTHi iHTerpanu. ExeMeHTH Teopii BEKTOPHOTO MOJIst
Tema 1. KpatHi inTerpanu 22 6 6 8
Tema 2. EnemeHTH T€0pii BEKTOPHOTO 18 5 4 10
OIS
Pa3om 3a 3MicTOBHUM MoayJieM 7 40 12 10 - 18

3microBuii Moayb 8. Uncioi Ta pynkmionaneHi psau. Psyuu @yp'e. [leperBopernst Dyp'e

Tema 1. Yucnosi i GyHKIIIOHANBHI Psi-

26 6 10 12
hivy|
Tema 2. Psau @yp'e. [nterpan Oyp'e.
, 20 4 6 8
IlepeTBopenns Pyp'e
Mopay/ibHUI KOHTPOJIb 2 2 — — —
Pa3om 3a 3MicTOBHUMHU MoayJIAMH 7 48 19 16 3 20
Ta 8
[aMBiyabHEe 3aBIaHHS 10 10
Pa3om rogusx 3a 3 cemecTp 150 40 40 — 70
Ycboro roauH 3 AUCHUILTIHA 450 120 120 - 210
5. Temu ceMiHAPCHKHX 3aHATH
No 3/m HazBa Temu Kinb-
KIiCTh
TOJTUH
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6. TeMu MpaKTHYHHUX 3aHATH

Ne 3/m Haspa temu Kinpk.
TOJI.
1 cemecTp
1 Bu3HayHMKH JpyToro i TpeThoro nopsiakis. IlepeTBopeHHs] BU3HAUYHHUKIB 2
2 JliniiHi oneparlii HajJ BekTopamu. basuc, po3kimananns mo 6asucy. JliHiiH1 2
orepatii B KoopauHaTHIN dopmi
3 CrajsipHUi 1 BEKTOPHHM TOOYTKH BEKTOPiB. [ 'eOMeTpHYHI 3aCTOCYBaHHS 2
4 Mimanuii 100yToK BekTOpiB. ['eoMeTpHuHi 3aCTOCYBaHHS 2
5-6 [Tnomuna i npsima. B3aemHe po3ranryBaHHs IJIONIMH Ta MPSAMUX. 3a/1a4i Ha 4
psIMY 1 TUTONTUHY
7 Marpui. Jlii Hag MaTpULsIMU 2
8-9 O6eprena marpuiist. CUCTEMU JTIHIHHUX areOpaiyHuX piBHSHb 4
1 2 3

10-11 JliniiHi BEKTOpHI npocTtopu. JIiHIIHI onepaTopu Ta iX MaTpuIli 4

12-14 KBangparuuni ¢popmu. Kanoniuni ¢popmu 3anmucy piBHSHB eninca, rinepoo- 6
a1 Ta napabonu. [lepeTBopeHHs PiBHSHD JIIHIA IPYTrOro NOPSJIKY

15-16 I'panuist mocaigoBHOCTI. OOYMCIICHHS TPAHUIIb IMOCTIJOBHOCTEH 4

17-19 ['pannui ¢pyskmiin. OOYNCICHHS TPaHUIb 6

20 Henepepsuicth pyHkiii. Toukn po3puBy dyHKINI Ta iX kiacudikaiis 2
2 cemecTp
21-22 Texnika qudepeHITiFOBaHHS 4
23 [TpaBuna JloniTans-bepuysmmi 2
24 Excrpemy™m ¢ynkmii. JocmimkenHs QyHKIINA Ha omyKIicTh. Touku mepe- 2
I'MHY. ACUMIOTOTH

25-27 [ToGynoBa rpadikiB GyHKIH y 1ekapTOBii Ta NOISIPHil cHcTEMax KOOp- 6
JMHAT

28-29 OO6uncnenHs YyaCTUHHUX NoX1AHUX. [ToBHUI audepenian QyHKIIT Kiib- 4
Kox 3MiHHUX. IToxinHi ckiageHux GyHKii, QyHKIH 110 3a1aH1 HESIBHO.

30 JloTnyHa niolyHa 1 HopMaib 10 noBepxHi. [10Xi1H1 BULMX NOPSAIKIB. 2
[ToxiaHa 32 HAPSIMKOM
31 ExcrpemyMmu QyHKIIN KITbKOX 3MIHHUX. be3yMOBHHI eKCTpeMyM. 2

32-35 InTerpyBaHHs 3a JOOMOTr00 TaOIUI IHTErpalliB, TOTOXKHHUX MEPETBOPEHb. 8
3amiHa 3MIHHUX, 1HTETpyBaHHS YaCTHMHAaMU. [HTErpyBaHHS palliOHAIbHUX
Ta 1poOOBO-palioHaIbHUX (YHKIIH. [HTerpyBaHHs BHpa3iB, 3 TPUTOHOME-
TPUYHUMHU Ta ippalioHaIbHUMH (QYHKIIISIMHU.

36-37 I'eomeTpuuHe 1 MeXaHIYHE 3aCTOCYBaHHS BU3HAUYEHUX IHTErpaiB: oO4Yuc- 4
JIEHHS TUTON TIOCKUX (PIryp, JOBXKHUHH IyT, 00’ €MIB TiJI, TUION] TOBEPXOHb
o0epTaHHsl, CTATHYHUX MOMEHTIB.

38-39 HesnacHi iHTerpanu 3

40 KpuBodmiHiiHiI iHTerpaIu 3

3 cemecTp
41 -42 | IudepernianapHi piBHIHHS TEPIIOTO TOPSIIKY 4
43 JludepenuianabHi piBHIHHS BULMX MOPSIKIB 2
44 OpHOpiHI JiHIIHI PIBHSHHS 3 1 CTAIMMH Koe(illieHTaMu. 2

45-46 Heonnopinui miHiitHI AudepeHIianbHi piBHSIHHS 31 CTAIUMU KoedilieHTa- 4
Mu. MeTon Bapiallii JOBUTPHUX CTaJNX, PIBHSHHS 31 CIEMIAIBHOIO MPABOIO
YaCTHUHOIO

47 Cuctemu niHIHHUX AudepeHLiaTbHUX PIBHSIHb 31 CTAIMMU Koe(illieHTaMu 2
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48

[ToaBiiiHi IHTETpaAIH, OOUUCICHHS

49

OOuncnensnst noTpiHuX iHTerpamis. [loaBiifHI Ta MOTpilHI iHTErpanu y
KPHUBOJIIHITHUX CHCTEMax KOOPJIUHAT

50

[Tnoma kpuBomiHiKiHOI moBepxHi. IloBepXHEBi iHTErpaIn

51

Teuist BEeKTOPHOTO TOJIS1 Yepe3 BIKPHUTY Ta 3aMKHEHY MOBepxHi. J{uBepre-
HIlis oJist, 11 oOuncnenns. Popmyna Ocrporpaacbkoro-I'aycca

52

Porop BektopHoro moms, obuucieHHs. upkymsmis. @opmymna Crokca.
Omneparop "wabna", mii 3 oneparopom

53

Uwucosi psaau 3 1ogaTHUMH yieHaMu. O3HaKW 301KHOCTI

54

Psinn, uienn sikux 4yepryroThes 3Hakamu. O3Haka JIeHOHuUIS, OlliHKA 3a/TH-
HIKY psity. AGCoIIOTHA Ta YMOBHA 301KHICTh PSJIIB

55-57

OyHKIIOHATBHI psin, obsacTh 30ikHOCTI. O3Haka Belepmrpacca. Crerne-
HeBi psym. Paniyc 30ikHOCTI 1 iHTepBall 301)KHOCTI

58-59

Psn ®@yp'e. Po3knananus y tpuronomerpudnuii psag Oyp'e Gpynkiii, 3ama-
HUX Ha IHTepBail (— 71',72') Ta (— l, |). Po3knananHs y TPUrOHOMETPUYHUI
psix Pyp’e mapHUX Ta HEMAPHUX PYHKITIH

60

3acrocyBaHHs nepeTBopeHHs Dyp’e

Pazom

120

7. Temu 1a00paTOPHUX 3aHATH

Ne 3/

HazBa temu Kinexicte rogua

8. Camocriiina pob6ora

Ne 3/

HasBa Temu

Kinek.
TOINH

OCHOBHI BJIaCTUBOCTI BU3HAYHMKIB BUIIUX MOPAIKiB. PO3B's130K cuctem -
HIMHKX piBHSAHB MeTonoM Kpamepa. KomiHeapHi Ta KOMIUIaHapHI BEKTOPH.
basuc, poskiiananus Bekropa 3a 0azucom. [lonBiiiHui BeKTOpHUI NOOYTOK
[1, 3ausTTs 1-2; 6; 7;11;12].

[Mpsima Ha rtomuHi. OCHOBHI 33/1a4i Ha PAMY JIiHIO 1 TuonwmHy [1, 3aHAT-
T 6-8; 6; 7;11;12].

Meton I'aycca po3s'szanna CJIAP. Marpuunuii MeToq po3B's3aHHS cUCTe-
MU JiHIHHUX piBHSAHb. DyHIaMeHTalbHA CUCTeMa po3B'sA3kiB. CTpyKTypHu
po3B’s3kiB ofHOpiaHOI Ta HeomHopigHoi CJIAP [1, zamsarts 10-11; 6; 7;
11;12].

EBkuiniB npocrip. HepiBHocti Komi-byHnsikoBebkoro Ta MinkoBcekoro. Op-
TOHOPMOBaHI CUCTeMHU BeKTOpiB Metoj oproronanizauii. JliHiliHui onepa-
TOp, MPUKIAAU. MaTpuis JiHIMHOTO oneparopa y 3agaHoMy 6asuci. Matpu-
15 mepexoay npu 3aMiHi 6asucy. OpToroHanbHUN omepaTrop Ta MaTpHIIS.
CumerpuyHa Matpuipst Ta oneparop [1, 3ansrrs 13-14; 6; 7; 11;12].

10

JlocIipKeHHs! TeOMETPUYHHX BIIACTUBOCTEH edinca, rinep0onu Ta napabosu.
[ToepxHi npyroro nopsaxky. KanoHiuHi ¢opmu 3anucy piBHSIHb OCHOBHUX
MOBEPXOHb, JOCIIKEHHS (POPMHU TTOBEPXHI METOAOM Tepepizy. 3BeJeHHS 10
KaHOHIYHOTO BUTJIS/IY 3araJibHOTO PIBHSHHS MOBEPXHI APYroro mopsaky [1,
3anaTTa 16-17; 6; 7; 11;12].

HeckinueHHO Maili Ta HECKIHUEHHO BEJIMKI MMOCIITOBHOCTI Ta IX BIIACTUBOCTI.
OCHOBHI BJIAaCTHBOCTI TMOCIIJIOBHOCTEH, SIKI MalOTh TpaHuio. [CHyBaHHA
rpaHuIli MOHOTOHHOI IOCIIIOBHOCTI [2, 3anstTs 2,4; 7; 13].

HenepepsHi dyskiii. BiracTuBocTi HenepepBHUX y Toulll QYHKIIN: Hemnepe-

10
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PBHICTh CyMH, JTOOYTKY Ta YacTKH; TPAHMIIS Ta HEMEPEPBHICTh CKIAICHOI
¢yukuii. OnHocTopoHHi rpanuni GyHkuid y Touni. HemepepBHicTh QyHKIIT
Ha BIPI3KY; OOMEXEHICTh, ICHYBaHHS HAHOUIBIIOrO Ta HAMMEHIIOrO 3Ha-
yeHHs [2, 3anstTs 2, 4; 7; 13].

[HMBiAyanbpHE 3aBAaHHS

10

[Moxinna ¢ynkuii. Tabmuus noxignux. JudepenniioBanicts Gpynkuiid. He-
nepepBHicTh AudepeHiiioBanoi ¢pynkmii. Judepenmian. 'eomerpuyune Tiny-
MadeHHs nudepeniiana. Teopemu Poms, Komri, Jlarpamka. Hacnigku. ®o-
pmyna Teiinmopa 3 3amumkoBuM 4dieHOM Yy ¢opwmi Jlarpanka. 3o00pakeHHs
byHkmiin exp(x), sinx, cosx, In(1+x), (1+x)**a 3a gomomorow (opmyiu
Teiinopa. Haiimenie ta HaitOibIIe 3HaYeHHs (QyHKINT Ha BiapizKy. Kpusu-
3Ha KpuBOi. EBostoTa i eBosibBeHTA [2, 3ansaTTs 5-13; 7; 13].

16

10.

I'pannns ¢yHKIil KiTbKoX 3MiHHUX. JudepenmiiioBanicTh GyHKIIT KUIBKOX
3MmiHHuX. HenepepBHicTb. YacTWHHI MOXigHI BHIMX MOpsakiB. Heszamex-
HICTh pe3ynbTaTy AudepeHIlitoBaHHS BiJ MOPsAAKy audepeHiitoBanus. Ju-
¢epenniany Bummx nopsakis. @opmyna Teinopa. YMoBHUIA eKcTpeMyM [2,
sansatTs 14-17; 7; 13].

11.

[aTerpyBanHs KBaJpaTUYHUX ippallioHaNbHOCTEH. BU3HaueHmii iHTeTpan sk
rpaHuIld iHTerpaibHUX CyM. OCHOBHI BIIACTHMBOCTI BU3HAYEHOTO IHTETpaJa.
Teopema npo cepenne 3HaueHHs. [loxigHa Bij iHTErpana 3i 3MiHHOIO BEpX-
HBOIO TpaHHULE0. 3aCTOCYBaHHSA BHM3HAYEHOI'O IHTErpaja A0 OOYMCICHHS
TUTOII TTOBEPXHI oOepTaHHs Ta 00’eMy Tina. HeBnacHi iHTerpanu Bix HEOO-
MekeHux Gy [3, 3anarts 1-10; 8; 13]. Kpusominiiiai interpanu. Hesa-
JISKHICTh KPUBOJIIHIHHOTO 1HTErpaia BiJ NUIIXY iHTerpyBaHHs. BimHOBICH-
Hs1 GyHKIIT 32 noBHUM audepeniianom [4, 3ausrrs 5-6; 8,13].

36

12.

[HMBiTyaIbHE 3aBIAHHS

10

13.

PiBHsiHHS HEpo3B’s3aHi BigHOCHO moximHoi. PiBHsHHs Knepo i1 Jlarpanxka.
OOBigHAa omHOMApaMeTpu4HOI ciM’i kpuBuX. JIiHIHHO-3aIeKHI Ta JIIHIKHO-
He3aJeXHi cucTeMu QyHKIH. BractuBocTti Bu3HauHuKa BpoHChKOTO.
MatpuyHuil MeToa pO3B'I3aHHSA CUCTEM JIHIMHUX AU(EpeHLiaIbHUX pPiB-
HSIHB 31 CTAIMMU KoedinieHTaMu. Bumagok kpaTHUX KOPEHIB XapaKTepUCTH-
yHOro piBHAHHSA. CTiiiKicTh 3a JIAmyHOBUM. ACUMOTOTHYHA CTiMKicThb. Jloc-
JIJDKEHHS Ha CTIMKICTh JIHIMHUX cucTeM. JlOCHiKeHHS Ha CTIMKICTh 3a IIe-
purum HaOmmxkenHsM. Kputepiii crifikocti ['ypsina [3, 3ansatTs 11-20;8;13].

22

15.

[lonBiitHi 1HTErpany, iX BIACTHUBOCTI. 'eOMETpHYHI Ta MEXaHIuHI 3acToCy-
BaHHs. [loTpiiiHi iHTerpanu. ['eomerpuuni Ta MexaHiuHi 3acrocyBaHHs. [lo-
BepxHeBi iHTerpamu. ®@opmynu Octporpancekoro-I'aycca ta Crokca [4, 3a-
usatrs 1-4, 6-7; 8;14].

16.

BexTopHi niHii o, iX qudepeHiianbHi piBHIHHS. /{uBepreHiis BEKTOpHO-
ro nosjs, ¢pizuyHe TIIyMaueHHsl, 00uMciIeHHs. 3acTocyBaHHs Gpopmynu OcT-
porpazacekoro-I'aycca. L{lupkysiiist BEKTOpHOTO 10181, o04ucienHs. Porop
BEKTOPHOTO NOJIs, (pi3MuHE TIIyMadeHHs, 00UMCIeHHs. 3acTOCyBaHHs Gop-
My Ctokca. OCHOBHI THUITH BEKTOPHHX TOJIIB: COJICHOIAAIbHE, MOTEHIIIa-
JIbHE, TApMOHIYHE, 1X XapakrepucTuku. OCHOBHA TeOpeMa BEKTOPHOI'O aHa-
ni3y[4, 3anstrs 8-11; 8;14].

10

17.

Yucnosi paayu. OmiHKa 3aJUIIKY pSAAY 3@ JOIMOMOTOK 1HTErpaIbHOI O3HAKH.
Psinu, aieHn SKuX 4epryroThest 3HakamMu. OIiHKa 3TUIIKY PSITy.
OyHKIIOHATBHI psAau. TeopeMu mpo piBHOMIpHO 301kHI psaau. CreneHeBi
psaau. Psag Teinopa. Posknamganns B psia dyHKii: sin(x), cos(x), exp(* X),
In(1£x). 3acTocyBaHHs CTENEHEBUX PsMiB 10 HAOIMKEHHX OOYMCIeHb [4,
3ansatTs 12-16; 9;14].

12
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18. OptoronanpHi cuctemu (ynkimii. [puknagun. Kommiaekcna ¢opma 3anucy 8
psany @yp'e. lurerpan @yp'e. [4, 3anstrs 17-19; 9;14].

9. IHMBiAyanbpHE 3aBAaHHS 10
Pazom 210

9. InguBinya/bHi 3aBIaHHA
Iepummii cemecTp. Buxonanus po3paxyHKoBoi poboTu «BekTopHa Ta JiHiiiHa anredpay.
Jlpyruii cemecTp. BukoHaHHs po3paxyHKoBOi po0oTH «ludepeniiiiine yrcieHns. Meroau
IHTETpyBaHH».
Tpertiii cemecTp. BukonanHs po3paxyHkoBoi poootu «KpaTHi iHTerpanu. Psamy.
10. MeToau HABYAHHSA
[IpoBeneHHST ayIMTOPHUX JICKIIH, MPAKTUYHUX 3aHATh, 1HIWBIAyaidbHI KOHCYJbTAMil (MpH
HEOOX1THOCTI), caMocTiiiHa poO0Ta CTYJEHTIB 3a MaTepiaiaMu, onmyOikoBaHUME Kadenporo (Mme-
TOAMYHI MTOCIOHUKH ), TPOBEACHHS OJIIMITIaI.
11. MeToau KOHTPOJIIO
[IpoBeneHHS! MOTOYHOTO KOHTPOJIO y BUIJISIII TECTIB, YCHOI 3/1a4l 1HAMBIAyaIbHUX POOIT,
MUCHBMOBOTO MOAYJIFHOTO KOHTPOJIIO, (PiHATBHUNA KOHTPOJIb Y BHUIJISAI CEMECTPOBOTO KOHTPOJIIO:
icnuT (MIPOBOJUTHCS Yy pasi BIIMOBU CTYAEHTA BiJl 0aiB MOTOYHOTO TECTyBaHHS Ta 3a HAABHOCTI
JIOTTYCKY).
12. Kpurepii OiHIOBaHHSA Ta PO3MOAija 0aiB, IKi OTPUMYIOTH CTYA€HTH

12.1. Po3nosin 6aniB, ki OTPUMYIOTh CTYI€HTH (KUIbKICHI KpUTEP1i OI[IHIOBAHHS)
Cemectp 1

(*) SIkmo KiIbKicTH MOAYJIBbHHUX 0aJ1iB y cTyaeHTa nepeBuinye 100, To B sikocTi migcym-
KOBOI OllIHKM BUCTaBjaseThbesa 100 0anis.

Ckianosi HaByabHOI | banu 3a ogne 3ansaTTa | KinbkicTs 3ansaTe | CymapHa Kijnb-
poboTu (3aBIaHHA) (3aBaaHb) KicTb 0aJiiB
3micToBHUIT MOaYJIb 1
Po0ota Ha mpakTHYHUX 0...3 6 0...18
3aHATTSIX
CamocriiiHa pobora 0...0,5 8 0...4
MonynbHUIH KOHTPOJIb 0...25 1 0...25
3micToBHI MoayJai 2 Ta 3
PoGota Ha mpakTHYHIX 0...3 14 0...42
3aHATTIX
CamocriitHa poboTa 0...0,5 22 0...11
MotyibHUN KOHTPOJIb 0...25 1 0...25
Buxonanus Ta 3aXHCT po- 010 1 010
3paxyHKOBO1 poOOTH
Bcboro 3a cemectp(*) 0...135
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Cemectp 2
Ckaanosi HaBuajabHOiI | bauu 3a ogne 3anaTTa | KisibKicTh 3aHsATh | CyMapHa Kuib-
poboTu (3aB/1aHHS) (3aBaaHb) KicTb 0aJ1iB
3micToBHUIT MOaYIb 4
Po6oTa Ha mpakTHUHUX 0...3 11 0...33
3aHATTSIX
CamocriitHa poboTa 0...0,5 12 0...6
MoayapHH KOHTPOJIb 0...25 1 0...25
3MicTOBHUIT MOAYJIb 5
Po6oTta Ha mpakTHUHUX 0...3 9 0...27
3aHATTSIX
CamocriitHa poboTa 0...0,5 18 0...9
MoayibHUN KOHTPOJIb 0...25 1 0...25
Bukonanus Ta 3aXHCT po- 0..10 1 010
3paxyHKOBO1 po0OTH
Bcboro 3a cemectp(*) 0...135
Cemectp 3
CkJianoBi HaBuaabHoi | baau 3a ogHe 3aHaTTa | KiNbKicTh 3aHATH CymapHa KuIb-
poboTu (3aBIaHHA) (3aBaHb) KicTh 0aJiiB
3MicTOBHUIT MOTYJIb 6
Po6ora Ha npakTuyHUX 0..3 7 0...21
3aHATTSIX
CamocriitHa po6oTa 0...0,5 12 0...6
MonynbHUIH KOHTPOJIb 0...25 1 0...25
3micToBHI MoayJi 7 Ta 8
Po6oTa Ha mpakTHYHUX 0...3 13 0...39
3aHSITTIX
CamocriitHa poboTa 0...0,5 18 0...9
MonynpHUN KOHTPOJIb 0...25 1 0...25
Bukonanhs Ta 3aXHCT po- 0..10 1 010
3paxyHKOBOi poOOTH
Bcboro 3a cemectp(*) 0...135

CemecTpoBUi KOHTPOJIb (ICIIMT) IPOBOJUTHCA Y Pa3i BIAMOBH CTYAEHTA BiJ OajiB MOTOYHO-
ro TECTyBaHHS Ta 3a HAsBHOCTI JOMYCKY N0 icnuTy. [Ipu ckiamaHHI ceMecTpOBOIO ICIUTY CTY-
JICHT Ma€ MOKJIMBICTh OTpUMaTH MakcuMyM 100 Ganis.

biner mis icniuTy CKIaJaeThes 3 IBOX TEOPETHYHUX Ta TPHOX NMPAKTUYHUX 3aB/IaHb. 3a KOX-
HE TEOpPETUYHE NMUTAHHs Ta MPAKTUYHE 3aBIAaHHSA CTYAECHT Moxke oTpumatu a0 20 OamiB. Makcu-
MasibHa cyma Beix 6aiiB — 100.

12.2. SIkicHi kpuUTepii OLIHIOBaHHS

HeoOximuuii 0OcsT 3HAHB U1 OJIep>KaHHSI TO3UTUBHOT OIIHKHU:
3HATH!
- BEKTOpHY airedpy i1 aHaJITUUYHY T€OMETPIIO;
- MaTpHyHE YUCIICHHS 1 METOJM PO3B’A3aHHS CUCTEM JIIHIHHUX anreOpaidHuX piBHSAHB;
- MeToJu IudepeHIiaTbHOTO 1 IHTErpaJbHOrO YUCICHHS (QYHKLIA OHI€ET 1 KUIBKOX He3allex-
HUX 3MIHHHX;
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METO/H PO3B'sI3aHHs TU(EPEHITIAIBHUX PIBHSHB;
METOJTU JOCIIKEHHS YUCIOBUX 1 PYHKIIIOHATBHUX PSiB, psiaiB Dyp'e;

HeoOxiguuii o6csar yMiHb U1 0J1ep>KaHHS TO3UTUBHOT OIIIHKU:
YMIiTH:
3aCTOCOBYBATH MaTeMaTHYHUH amapaT B HaBYAJIbHOMY IMPOLEC] 1 HAYKOBO-TOCTIAHULIBKIN JTi-
SUTbHOCTI;
- BU3HAYaTH MEXY MOXIJIMBUX 3aCTOCYBaHb MAaTEMATUYHUX METO/IIB;
- JIOCIIJPKYBaTH MUTAHHS KOPEKTHOCTI MOCTAHOBKY 33/1a4 Ta iCHYBaHHS PO3B'SI3KiB.

12.3. Kputepii omiHOBaHHS pOOOTH CTYAEHTA MPOTATOM CEMECTPY

3anoBisibHO (60-74). TToka3atu MiHIMyM 3HaHb Ta YMiHb. 3aXMCTUTH BCi IHAMBITyalbHI 3a-
BIaHHS. 3HATH TAOJUIIO EKBIBAJCHTHUX H.M. (DYHKIIIH , IEpITy Ta APYTy OCOONHBI rpaHMIIi, Tab-
JUIIO MOXITHUX. YMITH BUKOHYBATH Jii 3 MaTpULSIMU Ta 3HAXOAWTU CKAJSIPHUI, BEKTOPHUHN Ta
MimaHuii 100yTKH BEKTOPIB, SKi 3aJaHi B KOOpAMHATHIN popmi, oOuncIoBaTy rpaHuii QyHKIT
3a IOTIOMOTOI0 €KBIBAIEHTHUX H.M. (pyHKLIN, qudepeHuiroBaTd QyHKIII. 3HAXOAUTH YaCTUHHI
noxigHi GyHKIIi 6araTboX 3MiHHUX. 3HATH TAOJIMII0 HEBU3HAYCHUX IHTETPATIB. YMITH O0UHCITIO-
BaTU HEBU3HAYCHUI Ta BU3HAYCHMI 1HTErpajy, BUKOPUCTOBYIOUM DPi3HI METOIU 1HTETpyBaHHS:
Oe3mocepeiHe, 3a OMOMOTOI0 IMiJCTAHOBOK Ta yacTWHaMH. [IpoBoauTn oOYHMCICHHS TOABITHUX
IHTErpatiB y MpSAMOKYTHIM CHUCTeMi KOOpAMHAT. 3HATU 3aKOHHM PO3MOALTY HENEpepBHUX Ta JIHC-
KPETHUX BUIAKOBUX BEITHYHH.

Ho6pe (75-89). TBepmo 3HATH MiHIMyM, 3aXHCTHTH BCi IHAMBIAyaJbHI 3aBIaHHS. YMiTH:
HAXOJUTH MaTpHIII0, 0O0EpHEHY JaHiil Ta paHT MaTpPUIli; PO3B’A3yBaTH CUCTEMH airedpaidHuX pis-
HSIHb; BUKOPUCTATH BEKTOPHU 711 OOYUCIIIOBAaHHS KYTiB, IPOEKIIi, IO TPUKYTHUKIB Ta mapae-
JorpamMiB; OOYMCITIOBATH BIJICTaHb MK TOYKaMH, BiJl TOYKH JO ILIOMUHU Ta MPSIMOi, MiXK TIJIOIH-
HOIO Ta MPSMOI0; BOJOITH TEXHIKOIO 3HAXO/HKeHHS TpaHulll QpyHkuii; audepeniioBati GyHKIII.
Po3B’s3yBatu 3a/1a4i MPUKIIATHOTO XapaKTepy 3a JOMOMOTOK YaCTUHHUX MOXimHuX. OO04HCIio-
BaTU HEBM3HAUYEHUI Ta BU3HAYCHUN IHTETPANU BiJl pI3HUX KJIaciB (YHKI[iH; 3aCTOCOBYBATH 1HTET-
paJibHe YHCIICHHS IIPU pO3B’sI3aHHI 3a7a4 reoMeTpii; o0uncaroBaTH KpartHi iHTerpanmu. Oouuncio-
BaTH WMOBIPHOCTI BUMAIKOBUX BEIWYMH, OyayBaTH QyHKIIIT pO3MOALTY.

Biaminno (90-100). 3maTu BCi KOHTPOJIbHI TOYKH 3 OIIIHKOK «BIAMIHHO». J[OCKOHAJIBHO
3HATH BC1 TEMU Ta YMITH 3aCTOCOBYBATH iX.

KypcoBy poboTy He mepeadayeHO HaBYaJIbHUM ILIAHOM.

[TpoTsirom cemecTpy CTyAE€HT OTPUMY€ Oaiil 3a HAKOMMMYYBAJIBHOIO CUCTEMOIO 3T1JHO 3 Ta0-
JIAIICT0 HaBeAeHOIO B 1. 12.1. Jlamo JesKi MOSICHEHHS 10 TaOJIuIIl.

PoOota Ha nekuii — akTMBHa (GopMa 3acBOEHHs Marepiainy Kypcy: 0,5 GaniB craBUThCS 3a
MPOJAyMaHI MUTAHHS, SIKI CTYJIEHT 3a/1a€ JEKTOpY, y4acTb B OOrOBOPEHHI MpeaAMeTa JIeKIii, BIAMo-
BiJll Ha MUTaHHA, SKI [0 X0y JIEKIIi] 3a/1a€ BUKJIaJau. AKTUBHICTb CTYyJIEHTa MOKE 3a0X04UyBaTHCS
JIOTATKOBUMU Koe(illieHTamu, siki MHOXaThcs Ha 0,5 Gais.

Po0oTa Ha MpakTUYHOMY 3aHSATTI OLIHIOETHCS Tak: 2 Oaju 3a CAMOCTIHHO PO3B’A3aHy 3a/1ady
a0o0 3a OOTPYHTOBaHY BIAIOBib HA TEOPETHYHE IMUTAHHS 3 JIOBEICHHSIM OCHOBHUX IOJIOKEHB; |
0ai 3a po3B’s3aHy 3a/a4y 3a JI0IIOMOT00 BUKJIaAaya.

CamocriiiHa pobota — 1 Gan cTaBUTbCS CTYACHTY 32 BUKOHAHHSA JIOMAIIHbOTO 3aBJIaHHS pa-
30M 3 HOI'0 3aXMCTOM.

[HmuBiAyabHE 3aBJaHHS BKITIOYa€ BUKOHAHHS Ta 3aXUCT PO3PaXyHKOBOI POOOTH 32 TEMaMH,
O3HaYEHHMH B Ha3Bi pOOOTH.

MotynbHUN KOHTPOJIb TPOBOAUTHCS Ha 8 1 16 THXKHAX HA MPAKTUYHUX 3aHATTAX.

Ixana ouiHloBaHHA: 0ajbHa i TpaaUUiliHA
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) OrriHKa 32 TPaJAMIIIIHOO IIKAIO0
Cyma OaniB : . :
IcnuT, nudepeniiiioBanuil 3aIik 3aimik
90 - 100 BigMminHO
75 -89 Hobpe 3apaxoBaHO
60-74 3a10B1JIBHO
0-59 Hes3aoBinpHO He 3apaxoBaHo

13. MeToanuHe 3a0e31e4YeHHSA
Higpyynuku, HaBYAJbHI NOCIOHMKH, SIKi BUJIaHI B Y HiBepCcUTeTI:

1. PoGouwnii 30mmT 3 JiHIIHOT anredpu Ta aHATITHYHOI reomeTpii. XapkiB, XAl, 1997.
2. PoGounii 3ommr. Audepenuianpae yucieHHs QyHKIiH onHiel Ta AEKUTBKOX 3MiHHHX.
Xapkis, XAl, 1997.
3. PobGounit 3ommT. InTerpanpHe uucneHHs. JudepeHuianbHi piBHSAHHA. XapkKiB,
XAI1998.
4. Po6ounii 30muT. KpartHi i kpuBouniHiiiHi iHTerpanu. Teopis momns. Psau. Teopist GpyHK-
11 KOMIUIEKCHOTO 3MIHHOTO 1 €JIEMEHTH onepariitnoro uncienns. Xapkis, XAl, 2000.
5. PoGounii 3ommT. Bapianiiine uncienns. Judepennianbai piBHAHHSA y YaCTHHUX TOX1]I-
Hux. Teopis iMoBipHOCTE#. XapkiB, XAl 2003.
6. O.I. HikomaeB. AHajiTU4YHAa reoMeTpis Ta JiHiiHA anreOpa. - Xapkis, "OcHoBa",
2000.
7. 1. B. bpucina, O. B. T'onoBuenko, I'. I. Komosuii, O. I'. Hikonaes Ta in. [TpakTuanuii
KypC BHUILIOT MaTeMaTUKU B YOTUPHbOX KHUrax. KH. 1. JliniiiHa anrebpa Ta aHaMITHYHA T€OMETPIs.
Hudepenuianpae yncneHHs GyHKIi oaniei Ta nekiTpkox 3MiHHUX: HaBy. mocioHuk anst BY3is.
— XapkiB: Harr. aepokoc. yH-T ,,Xapk. aBiai. iH-1T”, 2004.
8. L B. bpucina, O. B. T'omoBuenko, I'. I. Komosuii, O. I'. Hikonaes Ta in. [TpakTuanmii
KypC BHIIOi MaTeMaTUKU B YOTHPbOX KHUTax. KH. 2. IHTerpanbHe uucieHHsS (QyHKLIH OaHI€ET
3miHHOi. [{udepenmianeHi piBasHHA. KpaTHi Ta KpUBOiHINMHI iHTerpanu. EneMenTu Teopii BEKTo-
pHoro nosis.: Hapu. nmociOuuk st BY3iB. — Xapkis: Hau. aepokoc. yH-T ,,Xapk. aBiail. iH-T”,
2004.
9. L B. bpucina, O. B. T'onoBuenko, I'. I. Komosuii, O. I'. HikonaeB Ta in. [IpakTuanuii
KypcC BUIIOI MaTeMAaTUKHU B YOTUPbOX KHHUrax. KH. 3. Psaau. Inrerpan ®@yp’e. OyHKIIIT KOMILIEKC-
HOI 3MIHHOI Ta omnepauiiiHe yncieHHs. Teopis HMOBIpHOCTEH 1 MaTeMaTH4Ha cTaTucTHKa: Hapu.
nocionuk st BY3iB. — Xapkis: Hair. aepokoc. yH-T ,,Xapk. aBiail. iH-T, 2004.
10. L. B. bpucina, O. B. I'onoBuenko, I'. I. Komoswuii, O. I'. Hikonaes Ta in. [lpakTruunuit
KypcC BUIIIOi MAaTEMaTUKU B YOTUPHOX KHHUrax. K. 4. Bapiauiiine uncnenss. PIBHAHHSA MaTeMaTu-
yHoi (pi3uku. Bunankosi npouecu: Hapu. nociOnuk ans BY3iB. — Xapkis: Hau. aepokoc. yH-T
»XapK. asiail. iH-T”, 2004.
11. O.T. HikonaeB. AnreOpa 1 reomerpist: migpyd.— Xapkis : Hai. aepokocM. yH-T iM. M.
€. XyxoBcbkoro «Xapkis. aBiail. 1H-T», 2017.

14. PexomenaoBaHa Jireparypa
ba3soBa

1. PoGouwmii 301muT 3 NiHiiHOI anredpu Ta aHaIiTHYHOI reoMeTpii. Xapkis, XAl 1997.

2. PoGouwmii 3ommr. [{udepenmianbHe uncieHHs (QyHKIIH OHi€T Ta MEKiITBKOX 3MIHHHX.
Xapkis, XAl, 1997.

3. PoGouwnii 3ommrt. [HTerpansue uyncnenss. Judepenmnianpai piBHsIHAS. XapkiB, XAl,1998.

4. PoOouwmii 30muT. KpatHi i kpuBoniHiiiHi iHTerpanu. Teopis nomus. Psaau. Teopis GpyHkiii
KOMILIEKCHOT'O 3MIHHOTO 1 €IEMEHTH orepariiiiHoro uncienHs. Xapkis, XAl, 2000.
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5. Pobounit 3ommT. BapiauifHe YHCNCHHA. IindepenuianbHi PiBHAHAS Y YACTHHHHX moxiz-
mmx. Teopis iiMoBipHOCTEH. XapKiB, XAl 2003.

6. OI. Hixonaes. AHATITAIHA I€OMETpia Ta NiHiiHA anre6pa. - Xapxis, "Ocnosa", 2000.

7. 1. B. Bpucira, O. B. 'onosyenxo, T L Komoguii, O. I'. Hikonaes Ta in. Mpaxruinui
KYPC BHIIO] MBTEMATHKH B JOTHPBOX KHUIaX. Ku. 1. Jligiitea anre6pa Ta aBaTiTHIHA TeOMeTpif.
Tuepertiansae THCICHAA (yHKIH oxHiei Ta eKinbKox aMirmwx: Hasu. mociGHAK s BY3is. -
Xapkis: Han. aepoxoc. yB-T ,XapK. asian. in-1", 2004.

8. 1. B. Bpucina, O. B. T'onoB4eHKO, I. I. Komosmit, O. T'. Hikonaes Ta i. TIpaxTraEmii
KypC BHMIIOI MATEMATHKH B HGOTHPHOX KHHTaX. Ku. 2. Inrerpansne wucnenHs GyHKmil opmiei
aminmoi. Jndepenmiamsai pipasars. Kpathi T2 KpHBONiHiiHi inTerpamn. EneMeHTH Teopil BEKTO-
puoro mons.: Hasd. MociGHuK A BY3is. — Xapkis: Han. aepokoc. yH-T ,XapK. asian. iH-1",
2004. :

9. 1. B. Bpuciza, O. B. Tonopsenxo, I'. 1. Komosui, O. I' Hixonaee Ta iH. TIpaKTHmii
KyPC BHIIOI MATEMATHKH B J0THPBOX KHHIaX. Ks. 3. P, Inrerpan @yp’e. QyHKI{T KOMIUICKC-
HOi 3MiHHOI Ta omepamiiae uncneHns. Teopid #iMoBipHOCTEH i MATEMATHIHA CTATHCTHKA: Hagu.
noci6mux ans BY3is. — Xapxis: Hau, aepokoc. yH-T ,Xapk, asian. ig-1", 2004,

10. 1. B. Bpucina, O. B. Tonosyexxo, I. 1. Komosuit, O. I'. Hikonaes Ta is. TIpaxTuyHuiA
KypC BRINOI MaTEMATHKH B YOTHPBOX KHHTaX. Ku. 4. Bapiauiitse qncrennd. PIBHARAL MBTCMATH-
wHOl (isHxn. BAnanKoBi NpONECH: Hagy. noci6emk mis BY3is. — Xapkis: Han. acpokoc. yH-T
,Xapk. asial, iH-1", 2004. _

11. O.T. Hixonaes. Anre6pa i reomerpia: nizpy<.— Xapkis : Hail. acpokocM. YH-T iM. M.
€. Xyxoscsroro «Xapkis. apian, iH-T», 2017. -

" "12. B.IL Jly6osux, L1. FOpuk. Buma MareMaTHKa:HABY. noci6. y 3 9., 9.1~ Xapkis.— Bec-

- 18, 2008.

13, B.IIL Jly6osux, L1 IOpux. Buma MareMaTHKa:HABI. noci6. y 3 4., 7.2~ Xapxis.— Bec-
Ta, 2008.

14. B.IL Jly6osux, LI FOpux. Buma MaTeMaTHKa:HABY. noci6. y 3 9., 9.3.— Xapxis.— Bec-
T8, 2008. :

15. Indopmaniiiui pecypcu
Calir 6i6/oTexn HamioHATLHOTO aepPOKOCMITHOIO YHIBEPCHTETY iM. M. €. XXyxoBCEKOrO
«XapxiscpKnii apiamifHui IHCTHTYT)
https://library khai.edu



