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1. Onuc HaBYAJBLHOI AUCHUILTIHA

HalimenyBanus
MOKa3HHUKIB

lanmy3p 3HaHB, CHEMIATBHICTD,
piBEHB BUIIOI OCBITH

XapakTepucTuka
HaBYAJIbHOT TUCIUILITIHA
JlenHa ¢opma HaBYaHHS

KinbkicTb kpeauTiB — 15

Kinpkicte MogyimiB — 7

KinpkicTh 3MICTOBHX MOTYJTIB

- 10

I"airy3pb 3HaHB:
17 «EnexTpoHika Ta TEJIEKOMY-
Hikamiiy, 16 «XiMiuyHa Ta 0i0iH-
JKerepiay, 12 «Iudopmariiii

(mmdp i Ha3Ba)

[ukn npodeciitHoi miaroro-
BKHU

HaBuanbHuii pik

InmuBinyansHe 2021/2022 2022/2023
HAYKOBO-JIOCIITHE
3aBJIaHHS
(nasBa) CrrerniaJiIbHOCT1: Cemectp
151 163 «bioMeanyHa iHKeHe- ] ) 3
pis», 172 «TenekoMyHIKaIii Ta
3arajnpHa KUIBKICTh TOIUH — pamioTexHikay, 122 1 o
232/450 «Komn’orepri Haykmy, 126 1H- el
KiIpKiCTh cEeMeCTPOBUX TOAMH | (hopmaryiiini cuctemu ta Texuo- | 40rox. | 40rox. | 32 ron.
1S IeHHOT (POpPMU HaBUAHHSI 0T
E3
Cemecrp 1 OCBIiTHi IporpaMu IpakTuuni
ayTUTOPHUX- | caMOCT. po0o- | PamgioenekTpoHHI IpUCTPOL, CH- 40ron. | 40ron. | 40 ron.
80 rog. ™ -70 TOI. CTEMH Ta KOMIIIEKCH,
Cemectp 2 KOMH’IOTepHi TGX'HOJ‘IOFi'l' B 0i0- ]
ay/UTOPHUX — | CaMOCT. pO6o- J.IOFI'I' Ta MeJIIIHI BlOMeI[I/I“-IHa JlaboparopHi
80 rox. TH — 70 TOxL. lH)Ke}feDI}I, PaZ[IOCJ.IeKTDOHHl : ‘ : ‘ N
Cemectp 3 KOMIL IOTVeD,IBOBaHl 3ac96n, Camocriiina podora
ayJMTOPHUX — | CAMOCT. PO0O- H'[TV?HHH IHTENCKT Ta inpop- 774 rog. | 70 rox. | 78 rogn.
72 rox. ™ - 78 T, Mallii{Hi CHCTEeMH, IH)KI/IHIDI/IHF i
OporpaMyBaHHs iIHPOKOMYHIKa- InauBinyaabna po6ora

KibkicTh THKHEBUX TOIUH
Ui IeHHO1 (hOpMH HAaBYaHHS:

LIWHUX CUCTEM

Bua koHTpOIIO

Cemectp 1
ayIUTOPHUX-S | caMOCT. pobo-
roJ. ™ -4,375 ron.
Cemectp 2
ayJIUTOPHHUX - | CAMOCT. po0o- .
5 T0mL H -4,375 o MonynsHUI KOHTPOJIb, ICIIUT
Cemectp 3 . .
PiBenp BUIIOT OCBITH:
ayJIUTOPHUX - | CAMOCT. po0o- (T —
4,375 ron. ™ — 4,875
TO/I.
IpumiTka
CriBBiTHOLIEHHS KUTBKOCTI TOJMH ayAUTOPHUX 3aHATH A0 CAMOCTIHHOI 1 IHANWBITyaIbHOI poOOTH
CTaHOBUTH:

i neHHoi (opmu HaBuaHHsS — 232/218.
* . . .
Ay,Z[I/ITOpHC HaBaAHTAXXCHHA MOXKC 6YTI/I 361J'IBH_I€HC, 360 3MCHIICHC HA OI[Hy I‘OI[I/IHy B 3aJICKHOCT1 B1/ pO-

3KJIaay 3aHATh.




2. MeTa Ta 3aBJaHHSA HABYAJbLHOI AUCIHHUILTIHHA

MeTa BUBYEHHSI: OTpUMATH (pyHJAAMEHTaJIbHI 3HAHHS 3 BHILOI MaTeMaTUKH,
SK1 JIO3BOJIATH CTYJICHTAaM PO3B’SI3yBaTH BaXKJIMB1 MPAKTUYHI Ta TEOPETUYHI 3aj1a4l 3
PI3HUX Trajly3eil Cy4acHOI MaTEMaTUKH Ta CYMDKHUX JUCLUIUIIH, a TAKOXK 3aKJIaayTh
OCHOBH ()yHJAMEHTAJIbHOI MATEMATUYHOT MIJTOTOBKHU.

3aBIaHHA: 3aKJIaCTU OCHOBU (DyHJIaMeHTaabHO1 ()axoBO1 MIATOTOBKH, a CaMe:
BEKTOpPHA ajreOpa Ta aHaJITUYHA T€OMETPIsl; PIBHSAHHS J1HINA 1 MOBEPXOHb MEPILIOTO
Ta JPyroro nopsiAKiB; MaTpUUYHE YUCICHHS Ta METOJIM PO3B'SI3aHHS CUCTEM JIIHIHHUX
anreOpUYHUX pIBHSIHb, TPAHUIISI YMCIOBOI MOCHIIJIOBHOCTI, TPaHULS Ta Hemepe-
PBHICTH (PYHKIII1, MOXIJIHA, IHTETpaJIbHE YUCIIEHHS, (PYHKIII OaraThb0X 3MIHHHX, Psi-
1M, €JIE€MEHTH TapMOHIYHOTO aHalI3y, KpaTHI 1HTEerpajau, MOBEPXHEB1 Ta KPUBOII-
HIMH1 THTErpalid; Teopisi UMOBIPHOCTEH Ta 1H.

MixaucuuMIuTiHapHi 3B sI3KM: anreOpa Ta reomeTrpid, (i3uka, TeoOpeTHIHa Me-
XaHIKa Ta 1H.

Pe3yabraTH HABYUAHHS:

1. 3HaTu 1 BMITH 3aCTOCOBYBATH Ha MpaKTUIl JU(epeHIiaJbHe Ta IHTerpajibHe
YUCJICHHS, psiiu Ta 1HTerpan dyp’e, BEKTOPHY Ta JiHINHY anredpy, aHaAIITUYHY Te-
OMETPII0 Ta BEKTOPHUM aHaJ13, TEOPiI0 WMOBIPHOCTEH B 00Cs31, HEOOXITHOMY IS
BUPIILIICHHS TUTIOBUX 3aB/aHb.

2. 3HaTH Ta BMITH 3aCTOCOBYBaTH 0a30Bl1 METOJIM IHTErPyBaHHS 3BUYANHUX IU-
(dhepeHIiaTbHUX PIBHIHD 1 CUCTEM.

3. BwmiTuU BUKOPUCTOBYBATH CTaHJAAPTHI CXEMH Ta METOAM JUIsl PO3B’A3aHHS 3a-
nad, 10 copMysiboBaH1 IPUPOIHOIO MOBOIO.

3. [Iporpama HaABYAJBbHOI AUCIUILIIHA

Moayas 1

3micToBuii moayasb 1. BektopHa anredpa Ta aHaIITUYHA T€OMETPIs

Tema 1. BekTopHa ajredpa i eJieMeHTH Teopii BU3BHAYHHUKIB
Busznaunuku 2-ro, 3-ro, n-ro nopsjiKy, BIaCTUBOCTI, 0OUMCIeHHs. AnreOpaiuHi J10-
MOBHEHHsI 1 MiHOpH. CucTemu JiHiMHUX anreOpaiunux piBHsHb (CJIAP). IlpaBuio
Kpamepa poss'szannst CJIAP. Bexropu. Jliniiini onepaiiii Haa Bektopamu. JliHiiHO-
3aJIeKHI1 Ta JIIHIHHO-HEe3alIe)KH1 cucTeMu BekTopiB. KosliHeapHi Ta KOMIUIaHapH1 Be-
ktopu. basuc, po3kiaganHs BekTopa 3a 6a3zucom. [Ipoexirisi BekTopa Ta Moro Koop-
nuHaTy. JlekapToBi MPSMOKYTHI KOOPJAMHATH Ha IUIOMIMHI 1 B mpoctopi. JIiHikHI
omepailii HaJl BEKTOpaMu B KoopAuHaTHIN dopmi. CkansipHuil 10OYyTOK BEKTOPIB,
Horo BractuBoCTi. JlOBXKMHA BEKTOpa, KYT MK BEKTOPAMH, YMOBU MEPICHIAUKYIIS-
PHOCTI 1 MapajeiabHOCTI BEKTOPIB, K1 3aJjaHl y KoopAuHaATHIM (opmi. BexkTopHuit
n00yTOK BEKTOPIB, 1OTO BIIACTUBOCTIL, OOYMCIICHHS B KOOPAUHATHIA (GOpMi, TEOMET-
puyHUi 3MicT. Millanuii 100yTOK BEKTOPiB, BIACTUBOCTI, OOYUCICHHS, T€OMETPH-
YHUM 3MICT, 3acTocyBaHHs. [1o/1BiiiHMIT BEKTOpHMI 100YTOK.

Tema 2. PIBHAHHA NPAMOI | IVIOIIUHHA



[Tnomuna. PiBHAHHS TUIOMIMHU: Y BEKTOPHIN (OpMi, MPOBEICHOT Yepe3 TOUKY 3 Ja-
HUM BEKTOPOM HOpMaJi. 3arajibHe PiBHSHHS IIOMMUHA. KyT MiXk MJIOIIMHAMU, YMO-
BU MapaJieIbHOCTI 1 NEPHEHAUKYJISIPHOCTI IUIOMIMH. BiicTaHb MiX MIONIMHAMH.
[IpsiMma y mpocTopi, HANPSIMHUNA BEKTOP OPsIMOi, PIBHSIHHS NPSIMOi: Y BEKTOPHI ¢o-
pMi, B MapaMEeTPUUHOMY BUTJISI/I, Y KAHOHIYHOMY BUTJISIAL, SIK mapu riomuH. Biac-
TaHb MK OpsiMuMu. OCHOBHI 33/1a4l HAa NPSIMY JIHIIO 1 IJTOMIUHY.

3micToBuiM Moayab 2. MaTpuiHe YUCICHHS

Tema 3. Matpuui i cucTeMu JiHIHHUX ajareOpaiuyHuX PIBHAHD
Martpuri. Jii 3 marpurgsimu. Panr matpwuill, ioro oduucierHs. CucreMu JTIHIHHUX
anreOpaiuynux piBHsiHb (CJIAP). Meron ["aycca po3B's3anus CJIAP. O6epHena mat-
putd. MaTpuuHuii MeTol PO3B'SI3aHHSI CUCTEMU JIHIMHUX PiBHSAHb. Panr maTtpui,
Horo o0uucieHHs. JlocniKeHHs po3B'43HOCTI CUCTEMU JIIHIMHUX PIBHSIHb, TEOpEMa
Kponekepa-Kanenni. Onpnopigni CJIAP. ®dynpaMeHTanbHa cucTeMa pPO3B'SI3KIB.
CtpykTypu po3B’sa3KiB 0IHOPIHOT Ta HeoaHOpinHOT CIIAP.

Tema 4. JliniiiHi BeKTOpHI npocTopu. JliHiiiHi onepaTopu Ta ix MaTpuui
Enementu Teopii niniiHuX mpoctopi. [lpukinanu niHiiHUX npocTopiB. basucu Ta
BUMIPHICTh JIIHIHHUX mnOpoctopiB. EBkmimiB  npoctip. HepiBuocti  Komii-
byHnskoBchbkoro Ta MiHkoBcbkoro. OpToOHOPMOBAHI CUCTEMHU BEKTOPiB. MeTon op-
toroHanizauii. JliHiiiHUN omeparop, npukiaaau. Marpuus JiHIHHOTO omepaTopa y
3amaHoMy Oa3uci. Matpuusg nepexony npu 3amiHi 6a3ucy. BnacHi yucna 1 BiacHi
BEKTOPH JIIHIMHUX ornepaTopiB. OpToroHaibHui onepatop ta mMarpuusd. Cumerpud-
Ha MaTpULS Ta ONepaTop.

Tema 5. KBagpatuusi ¢gopmu. PiBHsIHHSI IOBEPXOHb i JIiHI APYyroro mo-
PHAKY
Kpusi Ha mnomuni. Kanoniuna ¢opma 3anucy piBHSHb einca, rinepOoiu Ta napa-
o0osm. JlocaikeHHs] TEOMETPUYHUX BIIACTUBOCTEH elirca, Tinep0oiau Ta mapaboiu.
KBagpatuuna dopma. Martpuiis kBagpatuuHoi opmu. 3Be/IeHHs] KBaapaTUIHO1 ¢o-
PMHU 10 KaHOHIYHOTO BUTJISNY. 3arajibHe PIBHSIHHS KPUBHUX JPYroro Mopsiaky. 3Be-
JIEHHS 3arajbHOTO PIBHSHHS KPUBOI JAPYroro MOPSAKY 10 KAaHOHIYHOTO BUIJISIY.
[ToBepxHi npyroro nopsiaky. Kanoniuni ¢opMu 3amnucy piBHSIHb OCHOBHUX MOBEp-
XOHb, TOCTIKEHHS POPMH MOBEPXHI METOJAOM Mepepi3y. 3BEACHHS 10 KAHOHIYHOTO
BUTJISITY 3aTaIbHOTO PIBHSIHHS MOBEPXHI JPYroro MOPSAKY.

Monyas 2

3micToBuii Mmoayasb 3. Teopis rpaHUllb

Tema 1. Teopiss rpaHMIBb MOCJTiIOBHOCTEH.
MHuoxwuHa AiicHUX yucea. YucioBi mociigoBHOCTI. ['panuns mociigoBHocTi. He-
CKIHUEHHO MaJll Ta HECKIHYEHHO BEJIUKI MOCIIAOBHOCTI Ta iX BIacTUBOCTI. OCHOBHI
BJIACTUBOCT1 MOCIIJOBHOCTEH, SIKI MalOTh TPAaHUIIO. [CHYBaHHSI TpaHMIIl MOHOTOH-
HOT MOCI1A0BHOCTI. YHco e.

Tema 2. Teopisa rpanuub pyHkuid. HemepepsHi pyHkumii
I'panuns Gynkuii B Toumi. I'panuiis GyHkiii B HECKIHUEHHOCT1. ApudMeTrnyHi Bia-
CTUBOCTI rpanuilb. HeckiHuenHo mani GyHkIii Ta ix BiactuBocTi. HeckiHueHHO Be-



muki QyHkiii. Jleski BaxxiuBi rpanuill. [lopiBHSHHS HECKIHUEHHO MaiauX (YHKIIIH.
ExBiBajieHTHI HECKIHUEHHO MaJli. 3aCTOCYBAHHsSI HECKIHUEHHO MajluxX JJig O0YHC-
neHHs rpanuilb. HenepepsHi ¢yHkIii. BaacTuBocTi HenepepBHUX Y TOUIT (PYHKIIIN:
HENEPEPBHICTh CyMH, JOOYTKY Ta YaCTKH; I'PaHULA Ta HENEPEPBHICTh CKJIaJEHOL
¢yukiii. OMHOCTOPOHHI paHUlll PYHKIIN y Toulll. Touku po3puBy QYHKIIIT Ta iX
kinacudikaiis. HemepepBHicTh GyHKIIII Ha BIAPI3KY; OOMEKEHICTh, ICHYBAaHHS Haii-
OUIBIIIOrO Ta HAMEHINIOTO 3HAYCHHSI.

3micToBuii moayab 4. [ludepeniianbie uncieHdss GyHKINT OJIHIET He3aIexK-
HO1 3MIHHOI.

Tema 3. Iudepenuianibue yncjieHHs1 PYHKUINA OAHi€T He3a1e:KHOI 3MIHHOI
[Moxinna ¢ynkiii. 'eomerpuune TiiymadenHs: noxiaHoi. [loxigna obepHeHoi GyHK-
uii, GyHKIN 3a7aHuX mapaMeTpudHo. [loxinHi 00epHEHUX TPUTOHOMETPUUYHUX (Y-
HKI[1M, rinepOomiunux ¢yHkid. JudepenuiioBanicts (yHkiid. HenmepepBHiCTh
nudepeniiioBanoi ¢pyukiii. Judepenuian. ['eomerpuune TaymadeHHs: qudepeHiii-
ana. Iloxigui ta gudepenmiany Bunux nopsakis. @opmyna JlehOuuns. Teopemu
Pomnnst, Komr, Jlarpanxa. Hacninku. IlpaBuna Jlomitans-bepuymni. Po3kputrs He-
BU3HauYeHOCTEeN 3a npaBwiamu Jlonitans-bepuymni. @opmyna Teinopa 3 3aIUIIKO-
BUM wieHoM y (popmi Jlarpanxka. 3o00paxenns (yHkIiH exp(x), sinx, cosx, In(1+x),
(1+x)**a 3a gonomororo dhopmynu Telnopa. 3actocyBanHs qudepeHIIaIbHOTO YH-
CJICHHS J10 JOCHIJ>KeHHsI (DYHKIIA Ta moOyaoBU rpadikiB. 3pOCTaHHS Ta CHaJaHHS
¢ynkuid. Excrpemym. HeoOxinH1 Ta goctaTHli yMOBU eKcTpeMyMy. JlociikeHHs
(GyHKUIHA HAa OMYKJIICTh Ta BrHYTICTh. TOUKM neperuny. AcuMnroTy kpusux. [locii-
moxeHHs GyHKIM Ta noOyaoBa rpadikiB GyHkiid. [Ipuknagu. Haiimennie ta Haito1-
Jbple 3HaYeHHs PyHKIil Ha BiApi3Ky. [lonsgpHa cucteMa KkoopJuHaT, 3B'I30K 3 JIeKa-
pTOBOIO, rpadiku GYHKI[IN y HOJISIPHIN CUCTEMI.

Moayas 3

3micToBuil Mmoayas S. [{udepeniiianbae unucieHHs: QyHKINT KUIBKOX He3aje-
KHUX 3MIHHUX

Tema 1. IudepenuiajibHe YuciaeHH PYHKUII KUIbKOX He3aJIeKHUX 3MiH-
HHUX

OcHoBHi o3HaueHHd. J(udepenuiioBaHicTh QyHKIIT KUTbKOX 3MIHHUX. [loxi-
nH1 Bin ckinageHux Gyukuii. [lopauit nudepeniiian. [loxinHi Big HeSIBHUX (DYHKITIN.
[ToxinHa 3a HanpsAMKOM, TpajieHT. YacTUHHI MOX1AHI BUIIUX nopsakiB. Hezamex-
HICTb pe3yNibTary AudepeHiiitoBaHHs Bil nopsaaky nudepeniitoBanus. udepenii-
anu Buiux nopsanakis. @opmyna Teitnopa. ExctpeMyMu yHkiiii 0aratbox 3MiH-
Hux. HeoOxinH1 ymMOBH ekcTpemMyMmy. [locTaTHl yMOBHU €KCTpEMYMY. Y MOBHUI €KCT-
peMyM. MeToa HeBU3HAUEHUX MHOXKHUKIB Jlarpanxa.

Moay.s 4
3micToBui Moayasb 6. [HTerpansHe uncineHHs QyHKIN OJIHIET HE3aIeKHOT 3MIHHOT
Tema 1. HeBusHaueHuil iHTerpaJ



[lepBicHa. HeBu3HaueHuii iHTerpai, HOro BIaCTUBOCTI. TaOiuls iHTETrpaiB.
HaiinpocTinii MeTonu 1HTEerpyBaHHs. 3aMiHa 3MIHHOI Y HEBU3HAYEHOMY IHTErpali.
[aTerpyBanns yactunamu. [HTerpyBaHHsi npocTux ApoOiB. [HTErpyBaHHs JiHIMHUX
Ta JpoOOBO-TIHINHUX IppalliOHAIbHOCTEH. [HTerpyBaHHS TPUTOHOMETPUYHUX (YH-
KIIiil. [HTerpyBaHHs KBaApaTUUYHUX 1ppalliOHATLHOCTEH.

Tema 2. BusHaueHuil iHTerpaJ

Busznauenuil iHTErpan sik rpaHuilsl iHTErpaibHUX cyM. OCHOBH1 BIACTHUBOCTI
BU3HAYEHOTO 1HTerpana. Teopema mpo cepeaHe 3HaueHHd. [loxigHa Bij iHTErpana
31 3MIHHOIO BEpXHBOIO rpaHuuero. Popmyna HeroTona-Jleitouuus. InTerpyBanHs
YaCTMHAMM Ta 3aMiHa 3MIHHOi y BM3HA4€HOMY IHTerpaiil. 3aCTOCYBaHHsS BH3HaYe-
HUX THTErpasiiB A0 OOYMCIICHHS IUIOLI MJIOCKUX (Iryp Y J€KapTOBUX KOOpAMHATAX,
y HOJIIPHUX KOOpJWHATAX, Ta y BUMAJKYy (QYHKIIIH, sIKi 3a7aHi nmapameTpudHo. Jlu-
(depenuian JOBXUHU 1yrd KpuBoi. OOUMCIEHHS TOBXKUHU YT KpPHUBOi, IJIOLII HO-
BEpXHI1 00epTaHHs, 00’eMy Tita oOepTaHHs. 3arajibHa CXxeMa 3aCTOCYBaHHS BU3Ha-
yeHoro iHterpania. llentpu mac ninii ta minockoi girypu. Ilpuknaau 3 gpizuku ta me-
XaHIKH.

Tema 3. HeBiacHi iHTerpaJsiu

HesnacHi iHTerpanu 3 HECKIHUEHHUMHU TPAHUISIMU IHTeTpyBaHHs. O3HayeH-
Ha. TeopemMu mopiBHsSHHS. AOCOMIOTHA 301KHICTh. IHTETpamu Big HEOOMEKEHHX
GyHKIIIH.

Tema 4. KpuBoiHiiiHi inTerpaau

KpuBosiHiiiHi 1HTETpanu Ipyroro pojay, oOuYMcleHHs, 3acTocyBaHHs. He3sa-
JIEKHICTh KPUBOJIIHIMHOTO 1HTETpaja BiJl LUISAXY IHTErpyBaHHs. BinHoBieHHst QyH-
KIii 32 MOBHUM audepeHiagioM. Pi3uuHe 3aCTOCYBAHHS KPUBOJIHIMHHUX IHTETpa-
JiB.

Monyas S

3micToBui moayasb 7. JludepeHuianbHi piBHSHHS Ta 1X CUCTEMU

Tema 1. 3Buuaiini AudepeHiaJIbHI pIBHAHHSA TA IX CUCTEMU
®di3uuHi 3a7a4i, AKi NPUBOJASITH A0 AU(EpPEHLIAbHUX PiBHSAHb. OCHOBHI MO-
HATTS Teopii AudepeHiianpbHuX piBHAHb. 3amada Komri. Oriisig MeTo1iB po3B'ss3aHHS
nudepeHIiaibHUX PIBHSHb MEPIIOTr0 MOPSAJAKY: 3 BIAOKPEMIIOBAHUMU 3MIHHHUMHU,
OJIHOPIJHI PIBHSHHS, JIIHIAHI PIBHSIHHSA, PiBHSHHS BepHysuti, piBHSHHS Yy MOBHHUX
nudepeniianax, piBHsHHSI Kiepo. [udepeniianbHi piBHAHHS BHUIIUX MOPSAKIB.
KpaiioBi 3anaul ans qudepeHiiaibHuX piBHSIHb. PIBHSHHS, SIKI NPUIYCKAIOTh IO-
HWDOKEHHS nopsanky. JIiHiMHI audepeHiianbHl piBHSIHHS BUIIMX NOPsAAKIB. JIiHINAHI
OJHOPIIHI TudepeHIiaabH1 pIBHAHHS 31 CTaTuMU KoedilieHTaMu, pyH1aMeHTalbHa
cucteMa po3B’si3kiB. JIHIMHI HEOAHOPIAHI AUQEpEHIIaabHl PIBHAHHS 31 CTAIUMHU
koedinientamu. CTpykTypa 3araibHOro po3B's3ky. Metos Jlarpanxa Bapianii 10Bi-
IpHUX cTanux. JIiHiiHI HeoqHOP1AH] AUudepeHIliabHl PIBHSIHHS 31 CTATUMU Koedi-
IIEHTAaMU Ta CHEHIATbLHOI0 MPaBo 4acTHHO. CHCTEMHU JIHIMHUX Ju(epeHIiiaab-
HUX PIBHSIHB 31 cTanuMu Koedimientamu. 3agaya Komri. Matpuunuii meton po3B's-
3aHHS CHUCTEM JIHIMHUX AuEepeHliabHUX PIBHAHBb 31 CTAIUMHU KoedillieHTaMH.
Enementu teopii ctiiikocTi. CTIMKICTh 32 JISnyHOBHMM. ACUMOTOTHYHA CTIHKICTb.



JlocaimKeHHsT Ha CTIMKICTh JIHIMHUX cucTeM. JlOCHIIKEHHS Ha CTIHKICTh 3a Iep-
[IMM HaOJIMIKEHHSIM.

MoayJsb 6
3micToBuii moayuasb 8. KpatHi interpanu. EnemenTu Teopii BEKTOPHOIO MOJIs
Tema 1. KpaTHi inTerpanau

[TonBiiiHi 1HTerpanu, iX BiacTUBOCTI. OOUYMCICHHS MOJABIMHMX IHTETpAiB.
3amiHa 3MIHHMX y HOJBIMHHUX 1HTerpajiax, MOABIMHUI IHTErpan y MOJSIPHUX KOOP-
nuHaTtax. ['eoMeTpuuHi Ta MexaH14Hi 3actocyBanHsA. @opmyna ['pina. [loTpiiiHi 1H-
Terpayiv. 3aMiHa 3MIHHUX Yy NOTPiIMHUX 1HTerpanax. [loTpiitHuil iHTErpan y muiiHi-
pUYHUX Ta c(HEepUYHUX KOOpJAMHATAX. |'€OMEeTpUUHI Ta MEXaHIYHI 3aCTOCYBaHHS.
[Tnoma kpuBomiHiitHOT moBepxHi. [ToBepxHeBi iHTerpanu. @opmynu OcTporpaack-
koro-I'aycca ta Crokca.

Tema 2. EjieMeHTH Teopii BeKTOPHOIO 10JIsI

BekropHi niHii nons, ix nudepeHiianbii piBHsHHS. Tediss BEKTOPHOTO MOJs
4yepe3 BIAKPUTY Ta 3aMKHEHY TTOBEPXHI, i1 oOunciieHHs. JuBepreHilisi BEKTOPHOTO
noJisi, G13MYHE TIIyMaueHHsI, O0UUCIEHHs. 3acTocyBaHHs (popmynn OcTporpaicbko-
ro-I"aycca. Llupkynsiis BEKTOpHOTO 10Js1, 00urcieHHs. POTop BEeKTOpHOIo moJs,
¢bi3uyHe TIiymMaueHHs1, o0uncieHHs. 3actocyBaHHs ¢popmynu Ctokca. Oneparop
«Hablay, BIACTUBOCTI, [Iii 3 onepatopoM. BekTopHi nudepeHiiaibHi oneparii 1py-
roro nopsiiky. OCHOBHI TUIIM BEKTOPHUX MOJIB: COJICHOINAIbHE, TOTEHI[IabHE, Ia-
PMOHIYHE, iX XapakTepucTuku. OCHOBHA TeOpeMa BEKTOPHOTO aHa13y.

Monyas 7
3micToBuii moayasb 10. Hucnosi ta ¢pyHkiionansH1 psgu. Paau @yp'e. [lepeTso-
penns Oyp'e
Tema 1. YUucuosi i pyHKUIOHATBHI pSAH

Yucnosi psau. 301KHICTh Ta cyma psay. I 'eomerpuuna nporpecis. Heo6xigHa
yMmoBa 301KHOCTI psany Psau 3 nogatHumu unenamu. Teopemu nopiBHAHHS. O3HAKU
30ikHOCTI JlanamOepa ta Komri. [HTerpanbHa o3Haka 30ikHOCTI psay. OriiHka 3a-
JUIIKY pAy 32 JONOMOIOI0 IHTErpalbHOI O3HaKU. 3HAKO3MIHHI pAu. AOCOIIOTHA
Ta YMOBHA 301KHICTb PSAiB. Py, wieHn KuX 4yepryroThcs 3Hakamu. O3Haka Jlen-
OHMIIS, OLIHKA 3JIMIIKY pany. OyHKIIOHANIBHI psain, 00aacTh 30bKHOCTI. TeopeMu
po piBHOMIpHO 301kHI1 psaau. Crenenesi psau. Teopema AGens. IuTepBai 1 paaiyc
301kHOCTI. HemepepBHicTh cyMu cteneHeBoro psny. IlouneHHe iHTerpyBaHHSI Ta
nudepeHilitoBaHHs cTeneHeBux psaiB. Pan Teinopa. Po3knaganusa B pan QyHKIi:
sin(x), cos(x), exp(+x), In(1+x). 3acTocyBaHHs CTeNEHEBUX PSIB 10 HAOIMKEHUX
00YUCIIEHb.

Tema 2. Psaan ®dyp'e. InTterpaa @yp'e. [leperBopennss Pyp'e
OptoronaneHi cuctemu ¢yHkiii. [Ipuknaau. Psg @yp'e no TpuroHOMeTpUUHIN CH-
cteMi QyHKIii. Po3knananus y TpuronomerpuyHuid psa Oyp'e QpyHKiiH, 3aaaHux
Ha iHTepBaii (-1, 1). Po3kinaganus y tpuronometpuunuii psig @yp'e mapHux ta Hena-
puux ¢yukiid. Teopema [ipixne. KommnekcHa gopma 3anucy psaay Dyp'e. Iurer-
pan @yp'e. IleperBopennsa Dyp'e. Cunyc Ta KocuHyc nepetBopeHHst Dyp'e.



4. CTpyKTYpa HABYAJIbHOI AMCHUILIIHU

KinpkicTs roguu
Ha3Bu 3MiCTOBHUX MOAYJIB 1 TEM VCboro V Tomy 4mcIi
1 | na0. c. p.
1 2 3 4 5 6
CEMECTP 1
Moayas 1
3micToBuii MoayJib 1. BekTopHa anredpa Ta aHaliTHYHA T€OMETPis
TeMz} 1. BexTopHa anre0pa i e1eMeHTH 13 6 6 B 6
Teopii BU3SHAYHHKIB
Tema 2. PiBHSHHS TpsMOT 1 TUTOIUHU 14 4 4 - 6
Pa3om 3a 3micToBuM mMoayJieMm 1 32 10 10 — 12
3micToBuii Moayab 2. MaTpuyuHe YMCIEHHS
Tema 3. Matpuli i cucTeMu JTiHIHHIX
; . 20 6 6 - 8
asreOpaiyHUX pIBHSHB
Tema 4. JliHiliH1 BEKTOPHI IPOCTOPH.
JliniiiHi omepaTopu Ta iX MaTpUILL. 20 4 4 — 12
BrnacHi BekTopu 1 BIacHi yuca.
Tema S. PiBHAHHS IOBEPXOHB 1 JI1HII 18 4 4 B 10
JPYroro MopsaKy
Pa3om 3a 3micToBHM MoayjeM 2 58 14 14 - 30
Moayas 2
3micToBuii MoayJb 3. Teopist rpaHuIs
TeUMa 1. Teopis rpaHuIls NOCIIAOBHOC- 3 2 ) B 4
Tei
Tema 2. Teopis rpanuns ¢pyHkuiii. He-
. 12 4 4 - 4
nepepBHi QyHKIIIT
Pa3zom 3a 3micToBUM MoayJiem 3 20 6 6 — 8
3micToBuii MoayJb 4. [ludepeniianpie yucaeHHs QyHKINH 0HIET HE3aJIEKHOT 3MIHHOT
Tema .:a I[I/‘I(l').epeHI_llaJIBH? llleCHe'I.{HSI 40 10 10 B 20
¢byHKLIH o/1HIET He3aJIeKHOT 3MIHHO]
Pa3om 3a 3micToBUM MoayJieM 4 40 10 10 — 20
Pa3om rogus 3a 1 cemectp 150 40 40 — 70
CEMECTP 2
Moayas 3

3micToBuii MoayJb S. J[ludepeniiianbae yncneHHs QyHKIIl KITbKOX HE3AJICKHUX 3MIHHUX

Tema 1. [ludepenuianpHe YUCICHHS 24 2 2 B g
GyHKIIN KUTBKOX HE3aJISKHUX 3MIHHUX

Pa3om 3a 3micToBUM MoayJeM 5 24 8 8 — 8

Monyas 4

3micToBuii MoayJb 6. [HTerpanpHe yncneHHs QyHKiild oaHiel He3anexHOT 3MIHHOT

Tema 1. HeBu3HaueHuii iHTerpan 28 8 8 — 12
Tema 2. Buznauenuii interpan 20 4 4 — 12
Tema 3. HeBnacHi iHTerpaju 11 2 3 — 6
Tema 4. KpuBouniHiiiHi iHTerpaiu 11 2 3 — 6
Moay/ibHUI KOHTPOJIb 2 2 — — —
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1 2 3 4 5 6
Pa3om 3a 3MicTOBHHM MoayJieM 6 72 18 18 — 36
Moayas 5
3micToBuii MoayJb 7. [ludepeniiianbi piBHIHHS Ta IX CHCTEMH
Tema 1. 3]inaHHl midepeHuianbHi pi- 57 12 14 2
BHSIHHS Ta iX CUCTEMU
Moay/jibHUI KOHTPOJIb 2 2 — — —
Pa3om 3a 3MicTOBHUM MoayJiem 7 54 14 14 26
Pa3om roaus 3a 2 cemectp 150 40 40 — 70
CEMECTP 3
Monyas 6
3micToBuii MoayJb 8. Kpathi interpanu. EnemMenTu Teopii BEKTOpPHOTO MOJIst
Tema 1. KpaTHi inTerpanu 30 6 8 16
Tema 2. EnemeHnTH TeOpii BEKTOPHOTO 32 3 3 16
noJist
Pa3om 3a 3MicTOBHUM MoayJieM 8 62 14 16 — 32

3micToBuii MoayJb 9. Uncnosi Ta pyskiionansHi psiau. Psau @yp'e. [leperBopenns Pyp'e

Tema 1. YncnoBsi 1 pyHKIIOHATBHI Psi-

44 6 12 26
hi)
Tema 2. Psnn (Dyp'e'. InTerpan @yp'e. 42 10 12 20
IIeperBopenHs Dyp'e
Moay/ibHUI KOHTPOJIb 2 2 — — —
Pa3om 3a 3MicTOBHHMH MojayJiem 9 88 18 24 — 26
Pa3om rogus 3a 3 cemectp 150 32 40 - 78
Ycboro roiuH 3 UCHUILTIHHA 450 112 120 - 218
5. Temu ceMiHAPCHKHX 3aHATH
Ne 3/m HasBa Temu Kinb-
KICTb
T'OJIH
1
6. TeMH NpaKTHYHMX 3aHATH
Ne 3/m HasBa Temu Kinbk.
TOJ.
1 2 3
1 cemecTp
1 BusHayHuKH Ipyroro i TpeThoro nopsiakis. IlepeTBopeHHsI BU3HAYHUKIB 2
2 JliniiiHi onepauii Hax BekTopamu. basuc, po3kinaganns no 6asucy. JlinildHi 2
omepatii B koopauHatHiil popmi. CKaasipHUil 1 BEKTOpHUIT T0OYTKH BEK-
TopiB. [ eOMeTprYHI 3aCTOCYBaHHS
3 Mimanuii 1o0yTok BeKTOpiB. ['eoMeTpHruHi 3aCTOCYBaHHS 2
4-5 [Tnomuna i nmpsiMa y mpocTopi. B3aemHe po3rarryBaHHs IJIOMIMH Ta Mps- 4
MuX. 3a7a4i Ha piIBHAHHA OPSAMO] 1 IUIOIIMHHU.
6 Marpuui. Jlii Hax MaTpusIMu 2
7 O6epuena marpuus. CucTeMu JIIHIMHUX anreOpaiuHuX PiBHIHb 2
8 Panr matpuni. Meron ["ayca. 2
9 Jliniiini BekTopHi npoctopu. JIiHiiHI onepaTopu Ta X MaTpHIi 2
10 BracHi BeKTOpH 1 BIaCHI YKMCIa MAaTPUILb.
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11 3Be/ieHHsI pIBHSIHb KPUBUX JPYroro NOPSAKY 10 KaHOHIYHOT (hopMHu. 2
12 3Be/IeHHsI PIBHIHD OBEPXOHB IPYTOT0 MOPSJIKY O KAaHOHIYHOT (JOpPMH. 2
13 I'panuns nocninoBHOCTI. OOUMCICHHS TPAHUII MTOCTITOBHOCTEH 2
14 ['panuui ¢pynkuid. OOUYHCICHHS IPaHULb 2
15 Binomi rpanmii i iX 3aCTOCYBaHHS 2
16 HenepepsHicth QyHKIii. Touku po3puBy QyHKIII Ta iX Kacudikaris 2
17 Texnika nudepennitoBanns. [Ipasuno Jlonirans-bepuymi 2
18 Exctpemym ¢ynkuii. Jocnimkenns GyHkiiii Ha onykiicTs. Touku nepe- 2
I'MHY. ACUMIITOTH.
19 [ToOynoBa rpadikiB GyHKIH y 1eKapTOBii cUCTeM1 KOOpAUHAT 2
20 [ToOynoBa rpadikiB ¢pyHKIIH y JeKapTOBii cucTeMi KoopAuHAT (IIPOI0B- 2
xeHHs). [loysipHa cucTeMa KOOpAUHAT 1 eJ1eMeHTH 1oOya0BH rpadikiB y
NOJISIPHIN CHCTeMi KOOpPIMHAT.
Pazom 40
CEMECTP 2
21 I'panuns ¢pynkmii kinbkox 3minHuX. Yactunni noxigui. ['pagient. [ToxigHa 2
3a HaNpPsIMKOM
22 Judepenuian ¢pysxkuii kinekox 3MinHuX. P Teitnopa 2
23-24 ExctpemyM (yHKIIIT KUIBKOX 3MIHHUX. YMOBHUH €KCTPEMYM 4
25 EnementapHi MeTou iHTerpyBanHs. IHTerpyBaHHs YaCTHHAMHU 2
26-27 3aMiHa 3MIHHUX B iHTerpai. [HTerpyBaHHs npoctux aApo0iB. InTerpyBaHHs 4
TPUTOHOMETPUYHHX (PYHKITIH
28 IHTerpyBanHs ippanioHaJIbHOCTEH 2
29-30 ['eomeTpuuHe 1 MEXaHIUHE 3aCTOCYBaHHS BU3HAUYEHHUX IHTErpaiB: 004mC- 4
JICHHS TUIOIL TUIOCKHUX (iryp, TOBXXUHH YT, 00’ €MIB T, TUIOI IOBEPXOHb
o0epTaHHs, CTATUYHUX MOMEHTIB
31-32 HesnacHi iHTerpanm 3
32-33 KpuBosiHiliHi iHTErpaIn 3
34-35 JludepennianbHi piBHIHHS MEPIIOT0 HOPSAKY 4
36 JndepenuianbHi piBHIHHS BUIIMX MOPSIKIB 2
37 OpnHopiaHi TiHIAHI PIBHAHHSA 3 1 CTAIMMHU KOe]illieHTaMH. 2
38-39 HeonHopinui niHiiHI AudepeHtiaibHi piBHIHHA 31 CTAIUMU KoedilieHTa- 4
Mu. MeToa Bapiallii JOBUIbHUX CTaJIMX, PIBHSHHS 31 CELiaIbHOIO MPABOIO
YaCTHHOIO
40 Cuctemu JiHIMHUX AUdepeHIlIaTbHUX PIBHIHD 31 CTAIMMU Koe(illieHTaMH 2
CEMECTP 3
41-42 [TonBiitHi iHTerpanu, oduucnenss. [lonspHa cucrema KOOpAHHAT 4
43-44 OOuncnenHs moTpiHUX iHTerpaniB. [loaBilHI Ta MOTpIiiHI iHTErpanmu y 4
KPHUBOJIIHIMHUX CUCTEMaX KOOPJHHAT
45 ITnoma kpuBomiHiitHOT moBepxHi. [loBepxHeBi iHTeTpasin 2
46-47 Teuiss BEKTOPHOTO MOJISI Yepe3 BIIKPUTY Ta 3aMKHEHY moBepxHi. J(uBepre- 4
HIis moJis, 1 oOuncnenns. ®opmyna Octporpaacekoro-I'aycca
48-49 Potop Bexroproro mouss, obuucnenHs. Lupkynsuis. @opmyna Croxca. 4
Omneparop "nHabmna", 1ii 3 onepatopom
50-51 YucioBi psaay 3 10JaTHUMU yieHaMu. O3Haku 30 DKHOCTI 4
52 Psmu, unenu sikux 4epryrorbes 3Hakamu. O3Haka JIeHOHHIIS, OIiHKA 3aJTH- 2
IKY paay. AOCOIIOTHA Ta YMOBHA 30KHICTD PSIB
53 @yHKIiOHANBHI paay, obxacTs 30ikHOCTL. O3Haka Beitepmtpacca. Crene- 2

HeBi psau. Pagiyc 301KHOCTI 1 iHTepBai 30DKHOCTI
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54

3acTocyBaHHs CTYNEHEBHX PAIIB U IHTETpYBAaHHS BU3HAUCHHUX IHTErpa-
JiB Ta po3B’si3aHHs AU(PEPEHIIMHUX PIBHIHb

55-56

Psn @yp'e. Poskiaganns y Tpuronomerpuunuii pan Oyp'e pyHkuii, 3ana-
HUX Ha IHTepBasi (—TE ,T ) Ta (— l,1 ) Po3knagaHHs y TpUTOHOMETPUYHUI
psn @yp’e mapHUX Ta HEMAPHUX QYHKITIHA

57-60

3actocyBaHHs nepeTBopeHHs1 Pyp’e. CuHyc- Ta KOCUHYC- IEPETBOPEHHS

Paszom

120

7. Temu J1a00OPATOPHUX 3aAHATH

Ne 3/

HasBa Tremn KinbkicTs roana

8. Camocriiina podora

Ne 3/

Ha3zBa temu

Kinbk.
TOJIMH

2

OCHOBHI BJIaCTUBOCTI BU3HAYHUKIB BHIUX NOpsAKiB. Po3B's30k cuctem Ji-
HilfHUX piBHAHD MeTonoM Kpamepa. KomineapHi Ta KOMIUIaHapHI BEKTOPH.
basuc, posknaganHs Bekropa 3a 0azucom. IlonBiliHUI BekTOpHHIA 100YTOK
[1]. (Tema 1)

[Tpsima Ha tutomuHi. OCHOBHI 3aa4i HA IpAMY JiHito 1 wionmay [1]. (Tema
2)

Meton I'aycca po3s'szanns CJIAP. Marpuunuii MeTo pO3B'I3aHHS CUCTE-
MU JHIHHUX piBHSIHb. DyHAaMEHTalbHa cUCTeMa po3B's3KiB. CTpyKTypu
po3B’s3KiB onopinHoi Ta HeogHopiaHO1 CJIAP [1]. (Tema 3)

EBkminiB npocrip. HepiBaocti Komi-byHsikoBcekoro ta MinkoBcbkoro. Op-
TOHOPMOBAHI CUCTeMHU BeKTOpiB Metoj oproronanizamii. JliHiiiHMIA omepa-
TOp, MpUKIaad. MaTpulls JiHITHOTO onepaTopa y 3agaHoMy O0a3uci. Marpu-
15 mepexoay mHpu 3aMiHi 6a3ucy. OpTOroHaJIbHUN ONEpaTop Ta MaTPHIIS.
Cumerpuuna matpuus ta oneparop [1]. (Tema 4)

12

JlocmipKeHHS! TeOMETPUYHHUX BIIACTUBOCTEH edinca, rinep0oiu Ta napadboiu.
[ToBepxHi apyroro nopsaky. Kanonidni ¢opmu 3anmucy piBHSIHb OCHOBHHMX
MOBEPXOHb, TOCTIHKEHHS (HOPMHU IOBEPXHI METOAOM Tepepi3y. 3BEACHHS 10
KaHOHIYHOTO BUTJISAY 3arajlbHOTO PIBHSHHS MOBEPXHI Apyroro nopsaky [1].
(Tema 5)

10

HeckiHueHHO MaJti Ta HECKIHYEHHO BEJIMKI IOCIIIIOBHOCTI Ta iX BJIACTHBOCTI.
OCHOBHiI BJIAaCTUBOCTI TMOCTITOBHOCTEH, fKI MalOTh TPaHULIO. [CHYBaHHS
rpaHuIli MOHOTOHHO1 mocinoBHOCTI [2]. (Tema 6)

HenepepsHi ¢ynkiii. BnactuBocti HenepepBHUX y TouIli (QyHKIIN: Hemepe-
PBHICTH CyMH, J0OYTKY Ta YacTKH; TPaHHUI Ta HEMEPEPBHICTh CKIAICHOL
¢ynkuii. OgHocTopoHHI rpanuli GyHKIiH y Touni. HenepepBHicts (yHKIil
Ha BiIPi3KY; OOMEKEHICTh, ICHYBaHHS HaWOUIBIIOrO Ta HAaWMEHIIOrO 3Ha-
yenHs [2]. (Tema 7)

10

[Moxinna ¢ynkuii. Tabmuns noxinnux. JdudepeniiiioBanicts ¢ynxkiiii. He-
nepepBHicTh audepeniiiioBanoi ¢pynkuii. Judpepenuian. ['eomerpuyune Tiry-
MaueHHs nudepeniiana. Teopemu Posuisa, Komri, Jlarpanka. Hacnigku. ®o-
pmyna Teiinopa 3 3anumkoBUM wieHoM y ¢opmi Jlarpamxa. 3o0paxeHHs
byHKII exp(x), sinx, cosx, In(1+x), (1+x)**a 3a momomoroio dopmynu
Teiinopa. Haiimenmie Ta HaiiOutbiie 3HaueHHs (yHKUii Ha Biapi3ky. [2].
(Tema 8)

20
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1 2 3

10. I'pannnus ¢ynkuii kinekox 3MiHHUX. JudepenuiiioBanicTs GyHKIIT KITBKOX 8
3MminHUX. HemnepepBHicTh. YacTWHHI MOXifgH1 BUIIMX MOpsikiB. Hesamex-
HICTh pe3ynbTaTy Iu(epeHIitoBaHHs Big MOpsAAKy aAudepeHiioBanHs. [u-
¢epentiany Bumux nopsakis. ®opmyna Teiiopa. YMOBHUN eKcTpeMyM [2,
3ausarts 14-17; 7; 13].

11. InTerpyBaHHsl KBagpaTHUHUX ippalioHaibHOCTEH. BusHauenmii interpan sk | 36
IpaHUIs IHTErpalbHUX cyM. OCHOBHI BJIACTUBOCTI BU3HAUEHOTO IHTETpasa.
Teopema mpo cepenne 3naueHHs. [loxinHa Bin iHTerpana 3i 3MiHHOIO BEpX-
HBOIO TPaHMIEIO. 3aCTOCYBaHHS BHU3HAYEHOTO IHTErpaia 10 OOYMCIIEHHS
IUIOII TIOBEpPXHI o0epTaHHsA Ta 00’eMy Tijna. HeBnacHi iHTerpanu Bin HeoO-
MexxeHux QyHkuii [3, 3anarts 1-10; §; 13]. Kpusouniniiini iHTerpanu. Heza-
JISKHICTh KPUBOJIIHIMHOTO iHTerpasa BiJ HUIAXY iHTerpyBaHHA. BigHOBIeH-
Hs QYyHKII 32 TOBHUM nudepenttianom [4, 3ausaTts 5-6; §,13].

12. PiBHsiHHS Hepo3B’s3aHi BigHOCHO moxinHoi. PiBHaHHsA Kiepo i Jlarpamxa. 26
OO6BigHa oxHomapameTpuuHoi ciM’i KpuBHX. JIiHiiiHO-3a1€XHI Ta JiHIIMHO-
He3alexHi cucreMu QyHKUiNA. BiractuBocTi Bu3HauHMKa BpoHChKOTO.
MatpuuHuii MeToJl po3B'SI3aHHS CUCTEM JIHIHHUX IU(epeHIiaTbHUX PiB-
HSHB 31 CTATUMU KoedilieHTamMu. Bunagok KpaTHUX KOPEHIB XapaKTepHCTHU-
yHOTO piBHAHHA. CTiliKicTh 32 JIAmyHOBUM. ACUMNTOTHYHA CTiHKicTb. [{oc-
JIJPKEHHS Ha CTIMKICTh JIHIAHUX cucTeM. JIOCIIIIKEHHsT Ha CTIMKICTD 3a Iie-
pinM HaOmmxeHHaM. Kpurepiit crifikocTi ['ypsina [3, 3anstra 11-20;8;13].

15. [TonBiitHi iHTerpany, ix BIacTUBOCTI. ['eoMeTpuYHI Ta MeXaHIuHI 3aCTOCY- 16
BanHs. [loTpiiini iHTerpanu. ['eomeTpuyHi Ta MexaHiuHi 3actocyBaHHs. [1o-
BepxHeBi iHTerpamu. ®opmynu Octporpaacekoro-I'aycca ta Crokca [4, 3a-
HatTs 1-4, 6-7; 8;14].

16. BekropHi niHii moJs, ix audepeniianbi piBHAHHS. [IMBEepreHiist BEKTOpHO- 16
ro noJis, Gi3uYHe TIyMadeHHsl, 00unciaeHHs. 3actocyBanusa Gopmymu Oct-
porpazacbkoro-I aycca. L{upkynsiis BeKTOpHOTO 110151, 00uucieHus. Porop
BEKTOPHOTO MNOJIs, (pi3uyHe TiaymMaueHHs, 00YMCIeHHA. 3acToCyBaHHS (Qop-
mynu Crokca. OCHOBHI TUITH BEKTOPHUX TIOJIB: COJICHOINANbHE, MOTEHIIa-
JIbHE, TAPMOHIUHE, 1X XapakTepucTuku. OCHOBHA TeOpeMa BEKTOPHOTO aHa-
ni3y[4, 3austTa 8-11; §;14].

17. Yucnosi psau. OmiHKa 3aIMIIKY Py 3a JOIOMOTOI0 IHTETrpajbHOI O3HAKH. 26
Psinu, wieHu SKUX yepryroThes 3HakamMu. OIiHKA 3aJTUILIKY PSAY.
@ynkiionansHi psau. Teopemu mpo piBHOMIpHO 30DKHI psiau. CreneHeBi
psaau. Psg Teiopa. Posknamanus B pan GyHkiii: sin(x), cos(x), exp( £ x),
In(1 £ x). 3acTocyBaHHSI CTCIICHEBHX PSAIB 10 HAOIMKEHHX OOUYHCICHD [4,
3aHATTS 12-16; 9;14].

18. Oproronanbhi cucremu ¢yHkuid. I[Ipukmnamu. Kommiekcna ¢opma 3ammcy | 20
psany @yp'e. Interpan ®yp'e. [4, 3anarra 17-19; 9;14].
Pazom 218

9. InguBinyanabHi 3aB1aHHA
Iepumii cemecTp. BukoHanHs po3paxyHKoBoi pob6oTH «BekTopHa Ta JiHiliHa anreOpay.
Jpyruii cemectp. BukonanHs po3paxyHKoBoi pobotu «/ludepeHnuiiine uncinenns. Metoau
IHTETpYBaHHS».
TperTiii cemecTp. Buxkonanus pospaxyHnkoBoi podotu «KpatHi iHTerpamu. Psamy.

10. MeToau HaBYaAHHSA
[TpoBeneHHsT ayAUTOPHUX JIEKIif, MPAaKTUYHUX 3aHATh, IHIAMBiAyalbHI KOHCYIbTALIi (MIpH
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HEOOXIJJHOCTI), caMOCTiiiHa poOOTa CTY/AEHTIB 3a MaTepianamu, ornyOrikoBaHUMU Kadeaporo (Mme-
TOAWYHI TOCIOHUKM ), TIPOBEACHHS OJIIMITIa].

11. MeToau KOHTPO.I10
[TpoBeneHHSI MOTOYHOTO KOHTPOJIIO y BUTJISAL TECTIB, YCHOI 3Aa4l IHAUBIAYAIbHUX POOIT,
MUCHMOBOTO MOJAYJIBHOTO KOHTPOJIO, (piHANBHUN KOHTPOIb Y BUIJISI/II CEMECTPOBOTO KOHTPOJIIO:
icuT (POBOAUTHCS Y pa3i BIIMOBH CTYyJEHTA Bij 0OalliB MOTOYHOIO TECTYBAaHHS Ta 3a HAABHOCTI

JOTIYCKY).
12. Kpurepii oniHIOBaHHA Ta po3M0AiJ 0aJiB, IKIi OTPUMYIOTh CTYCHTH
12.1. Po3noain 6aniB, sIKi OTPUMYIOTh CTYACHTHU (KUTbKICHI KpUTEPii OLIIHIOBAHHS)
CEMECTP 1

(*) Skmo KiIBKicTH MOAYJBHUX 0aJIiB y cTyAeHTa nepesuurye 100, To B AKOCTI migcyMm-
KOBOI OLIHKH BHcTaBaAs€eTbes 100 6adis.

CknanoBi HaBuanbHOI po- | bamu 3a oxne 3amsaTra | Kimbkicts  3aHATH | CyMapHa KiTbKICTh

60oTH (3aBIaHHs) (3aB/1aHb) OamniB
3micToBHUI MOoayJIb 1

Po6oTa Ha nekIisax 0 5 0

Pobora Ha mnpaKTUYHUX 0...1 5 0...10

3aHATTSX

CamocriitHa poboTa 0 6 0
3MicTOBHUIT MOAYJIb 2

Po6oTa Ha nexiisax 0 7 0

PoGora Ha mnpaKTUYHHUX 0...1 7 0...7

3aHATTSIX

CamocriitHa po6oTa 0 15 0

MonynbpHUN KOHTPOJIb 0...25 1 0...25

Buxonanns ta 3axuct PP 0...15 1 0...15
3mMicToBHUIT MoayJb 3

Po6oTa Ha nexiisax 0 3 0

PoGora Ha mnpakTUYHHUX 0...1 3 0...3

3aHATTSIX

CamocriitHa po6oTa 0 4 0
3micToBHUIT MOayJIb 4

Po6oTa Ha nexiisax 0 5 0

PoGora Ha mnpaKTUYHHUX 0...1 5 0...5

3aHATTSIX

CamocriiiHa po6oTa 0 10 0

MonynbHUN KOHTPOJIb 0...25 1 0...25

Buxonanns ta 3axuct PP 0...15 1 0...15

Bceboro 3a cemectp (%) 0...105
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Cemectp 2

CriaaoBi HAaBYAJILHOL

baau 3a ogHe 3aHATTSH

KinpkicTh 3aHATH

CymapHa Kijb-

poboTu (3aBIaHHs) (3aB/1aHb) KicTh 0aJtiB

3micTOBHHUI MOaYJIb S

Po6oTa Ha mpakTHYHUX 0...2 4 0...8

3aHATTSIX

Camocriiina po6oTa 0 4 0
3micTOBHHUI MOaYJIb 6

Po6oTa Ha mpakTHYHUX 0...2 9 0...18

3aHATTSIX

CamocriiiHa po6oTa 0 18 0

BukonaHHs Ta 3aXHCT po- 015 1 015

3paxyHKOBOiI poOOTH

MonynbpHUN KOHTPOJIb 0...25 1 0...25
3MicTOBHUI MOAYJIb 7

Po6oTa Ha mpakTHYHUX 0 2 7 0. 14

3aHATTSIX

CamocriiiHa poboTa 0 13 0

MonynbHUN KOHTPOJIb 0...25 1 0...25

BukonaHHs Ta 3aXHUCT po- 0. 15 1 0. 15

3paxyHKOBOi poO60OTH

Bceboro 3a cemectp(*) 0...120

Cemectp 3

CriaaoBi HAaBYAJILHOL

bauau 3a ogHe 3aHATTH

KiapkicTh 3aHATH

CymapHa Kijb-

poboTu (3aB1aHHs) (3aB/1aHb) KicTh 0aJtiB

3micToBHUI MOaYJIb 8

Po6oTa Ha mpakTHYHUX 0..3 8 0...24

3aHATTSIX

CamocriitHa po6oTa 0 4 0

MonynbpHUN KOHTPOJIb 0...25 1 0...25
3micToBHUIT MOaYJIb 9

Po6oTa Ha mpakTHYHUX 0..3 12 0...36

3aHATTSIX

CamocriiiHa po6oTa 0 23 0

MonynbHUN KOHTPOJIb 0...25 1 0...25

BukoHaHHs Ta 3aXHUCT po- 010 1 0..10

3paxyHKOBOi poO0OTH

Bceboro 3a cemectp(*) 0...120

CemecTpoBHii KOHTPOJIb (1ICIIUT) MPOBOAMUTHCS Y pa3i BIIMOBH CTyJEHTA BiJ 0ajiB MOTOYHO-
ro TECTYBaHHS Ta 3a HAABHOCTI JOMYCKy 10 icruty. IIpu ckimagaHHI ceMecTpOBOTO iCIIUTY CTY-

JIEHT Ma€ MOKJIMBICTh oTpuMaTH MakcumyM 100 Gais.

biner mis icnuTy CKIaJaeThes 3 IBOX TEOPETUUHUX Ta TPHOX NMPAKTHYHUX 3aBJaHb. 3a KOXK-
HE TEOpETUYHE NMHUTAHHS Ta MPAKTUYHE 3aBAAHHS CTYIEHT Moke oTpumatu 1o 20 OGaniB. Makcu-

MasbHa cyma Beix 6aiis — 100.

12.2. SIkicHi KpuTepii oliHIOBaHHSA
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HeoOxinHuii 06csr 3HaHb IS OJIEP>KaHHS TO3UTHBHOI OIIHKH:
3HATH:

BEKTOpPHY aJIreOpy 1 aHaIITHYHAY T€OMETPIIO;

- MaTpHUYHE YUCIIEHHS 1 METOAM PO3B’SA3aHHS CHCTEM JIHIHHUX anredpaiuHuX piBHSAHB;

- MeToau IuQepeHIiaTbHOro 1 IHTErpaJbHOTO YUCIEHHS (YHKIINH OIHIET 1 KITbKOX He3aJex-
HHX 3MIHHHX;

- METOJAHM pO3B's3aHHS AU(epeHiaTbHIX PIBHSAHB;

- METOAM AOCHIIKEHHS YUCIOBHX 1 QYHKIIOHANBHUX PsliB, paniB Dyp'e;

HeoOxigauii o6csar yMiHb 7151 OJIepKaHHS O3UTUBHOI OLIIHKU:
YMITH:
- 3aCTOCOBYBaTH MaTeMaTHYHHUU amapaT B HaBYAIBHOMY IMPOIIECi 1 HAYKOBO-IOCTITHUIIBKINA Mi-
SUTBHOCTI;
- BU3HAYATH MEXY MOXIJIMBUX 3aCTOCYBaHb MAaTEMAaTUYHUX METO/IIB;
- JIOCIHIKYBAaTH MUTAHHS KOPEKTHOCTI MOCTAHOBKH 3aJ]1ad Ta iCHYBaHHS PO3B'A3KIB.

12.3. Kpwurepii oniHIOBaHHA PO0OTH CTY/ICHTA IPOTSTOM CEMeCTPyY

3anoBisibHO (60-74). [Toka3atu MiHIMYM 3HaHb Ta YMiHb. 3aXUCTHTH BCl IHIMBIAYyalbHI 3a-
BJAHHA. 3HATU TAOJUIIO €KBIBAJICHTHUX H.M. (QYHKIIH , IepIIy Ta Ipyry ocoOIUBI IpaHuIli, Ta0-
JUIIO MOXITHUX. YMITH BUKOHYBATH il 3 MAaTPUIIMU Ta 3HAXOJWUTHU CKAJIISPHUIA, BEKTOPHUHN Ta
Milanuii 100yTKH BEKTODIB, SIK1 3aJjaHl B KOOpAMHATHINA (opMi, 0OUMCIIIOBATH TpaHMLll (YHKIIIT
3a JOTIOMOTOI0 €KBIBAJICHTHHX H.M. (QyHKUIH, mudepenuioBaty ¢yHKUii. 3HAXOAUTH YaCTUHHI
noxifHi QyHKIiT 6araTboX 3MIHHUX. 3HATH TAOJIHII0 HEBU3HAUYEHHUX IHTETpajiB. YMITH 00UHCITIO-
BaTH HEBM3HAYCHMH Ta BU3HAUCHWMH IHTErpajy, BUKOPUCTOBYIOUM PI3HI METOIM IHTErpyBAaHHS:
Oe3nocepeHe, 3a JOMOMOTOIO MiJACTAHOBOK Ta YacTWHaMH. [IpoBoAMTH OOYMCICHHS MOABIHHHUX
IHTerpaiiB y NpSAMOKYTHIH CHCTeMi KOOpJAMHAT. 3HATH 3aKOHU PO3IMOJALTY HETEepepBHUX Ta JHC-
KPETHUX BUIAJKOBHUX BEJIINYHH.

Joope (75-89). TBepmo 3HATH MIHIMYM, 3aXHCTUTH BCi IHAMBIAYyaJbHI 3aBIaHHSA. YMITH:
HaXOJUTH MaTpHILl0, 00epHEHY AaHil Ta paHT MATPHULli; PO3B’A3yBaTH CUCTEMH aaredpaiyHuX piB-
HSIHb; BUKOPUCTATH BEKTOPU Il OOYMCIIOBAHHS KYTiB, MPOEKLIH, IO TPUKYTHUKIB Ta mapare-
JorpamiB; OOYUCIIOBATH BiZICTaHb MK TOYKAaMH, BiJl TOYKH JO IUJIOMIMHYU Ta MPSAMOI, MiX TIIOIIH-
HOIO Ta MPSMOI0; BOJIOJITH TEXHIKOIO 3HAXOJUKEHHS IpaHull GyHKLUIT; AudepeHiitoBaTH (QyHKIIIi.
Po3B’s13yBaTu 3a7aui MPUKIAIHOTO XapakTepy 3a JOTOMOTOI0 YaCTUHHHMX MOXigHux. OOuuciio-
BaTH HEBU3HAUEHUI Ta BU3HAYEHUH HTErpanu BiJ pi3HUX KiaciB (yHKIIi; 3aCTOCOBYBATH iHTET-
pajibHe YHCIICHHS IpU PO3B’s3aHHI 33/1a4 TeOMeTpii; 00UUCIoBaTH KpaTHi iHTerpamu. O0uuciro-
BaTH MMOBIPHOCTI BUMAIKOBUX BEIMYHH, OynyBaT (QyHKIIT po3moaity.

Binminno (90-100). 31até BCi KOHTPOJIBHI TOYKH 3 OI[IHKOIO «BiIMIiHHO». JIOCKOHAIBHO
3HATH BC1 TEMH Ta YMITH 3aCTOCOBYBATH iX.

KypcoBy poboTy He mependadeHo HaBYAILHUM TUTAHOM.

[TpoTsirom cemecTpy CTYA€HT OTpUMYe€ Oany 32 HAKOTTMYYBAILHOIO CUCTEMOIO 3TiTHO 3 Tab-
JIAIIECIO HaBeaeHO!o B 1. 12.1. JlamMo nesiki MOSICHEHHS 10 TaOJIuIIL.

PoGota Ha nekiii — akTuBHa popma 3acBoeHHs Marepiany kypey: 0,5 6amiB cTtaBUTbCA 3a
NpOAyMaHi MUTaHHA, SIKi CTYACHT 3aJa€ JIEKTOPY, y4acTb B 0OrOBOPEHHI IpeaMeTa JIeKIlii, Biamo-
BiJli Ha MUTaHHA, K1 IO X0y JIEKIIi 3a/1a€ BUKJIagay. AKTUBHICTh CTY/I€HTa MOXE 3a0X04yBaTUCS
JOJTATKOBUMU KoedilieHTaMu, siki MHOKaTbes Ha 0,5 OaiB.

Po6oTa Ha mpakTHYHOMY 3aHSATTI OLIHIOETHCS TaK: 2 OAJM 32 CaMOCTIIHO PO3B’s3aHy 3a7auy
ab0 3a 0OrpyHTOBaHY BIANOBIAb HA TEOPETUYHE MUTAHHS 3 JOBEICHHSM OCHOBHHUX IMOJIOXKEHB; |
0a 3a po3B’A3aHy 3aa4y 3a JOTIOMOTOI0 BUKJIa[aya.

CamocriifHa po6ota — 1 Gan CTaBUTHCS CTYAEHTY 3a BUKOHAHHS JOMAITHHOTO 3aBJIaHHA pa-
30M 3 HOT'0 3aXHCTOM.
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[HnuBigyanbHe 3aBJaHHs BKIIOYAa€ BUKOHAHHS Ta 3aXHMCT PO3pPaxyHKOBOI poOOTH 3a TEMaMH,
03HAYEHHUMH B Ha3Bi pOOOTH.
MoaynbHUN KOHTPOJIb MPOBOAUTHCS Ha 8 1 16 TIXKHAX HA MPAKTUYHUX 3aHATTSX.

Ilkana ouiHoBaHHA: 0ajbHA i TpaguNiiiHa

Cyma Gaxis OriHka 3a TpaJUIIHHOIO IIKAJIO0
Icniut, nudepentiiioBanuii 3aik 3amik
90 — 100 BinminHO
75 -89 Jo6pe 3apaxoBaHO
60— 74 3a10BUIBHO
0-59 He3zanoBinbHO He 3apaxoBaHo

13. MeToauuHe 3a0e3ne4eHHs!
Ilinpy4yHuku, HaB4YAJbHI NOCIOHNKH, sIKi BUAaHI B YHiBepcuTeTi:

1. Po0ounii 301mmT 3 MiHIAHOT anredpu Ta aHaniTHYHOI reomeTpii. Xapkis, XAl, 1997.
2. PoGouwmii 3ommut. [{udepeniiaabae yncienHs QyHKIiH oaHiel Ta AEKUTBKOX 3MIHHHX.
Xapkis, XAl, 1997.
3. PoGounit 3ommT. IHTerpanmpHe uuncnenHs. JudepeHmianbHi piBHAHHSA. XapkKis,
XAI1998.
4. PoGoumii 3ommr. KpatHi i1 kpuBomiHiiiHI iHTerpanu. Teopis momns. Psamu. Teopis
(byHKIIH KOMIJIEKCHOTO 3MIHHOTO 1 €JIEeMEHTH onepaliiifHoro uucieHs. Xapkis, XAl, 2000.
5. PoGounii 3ommut. Bapiauiiine uucnenus. /ludepeHmianbHi piBHIHHS Yy YaCTUHUX
noxinHux. Teopis iimoBipHOCTEH. Xapkis, XAl 2003.
6. O.J. HikonaeB. AmHamiTH4YHA T€OMETpis Ta JiHiiiHa anrebpa. - Xapkis, "OcHoBa",
2000.
7. 1. B. bpucina, O. B. T'onoBuenko, I'. I. Komoswii, O. I'. Hikonaes ta in. [Ipaktuanuii
KypC BUIIIOi MaTeMaTHKHU B YOTHphoX KHUrax. Ku. 1. JliniiiHa anreOpa Ta aHadiTUYHA T€OMETpis.
Judepenuianbae ynciaeHHs QyHKIii oHieT Ta nekinbkox 3MiHHUX: HaBu. mocionuk s BY3is.
— XapkiB: Hau. aepoxoc. yH-T ,,.Xapk. aBiai. iH-T”, 2004.
8. 1. B. bpucina, O. B. T'onoBuenko, I'. I. Komosuii, O. I'. HikonaeB Ta iH. [IpakTuunumii
KypC BHIIOi MaTeMaTUKW B YOTUPHOX KHHUrax. Ku. 2. IHTerpanbHe umcieHHs (QYHKIIH onHiel
3MinHOI. [{udepentianbai piBHsHHA. KpaTHi Ta KpuBoJiHiNMHI iHTerpanu. ExemenTn Teopii Bek-
tTopHoro nojs.: HaBu. mocionuk mist BY3iB. — Xapkis: Har. aepokoc. yH-T ,,Xapk. aBiaml. iH-T”,
2004.
9. 1. B. bpucina, O. B. T'onoBuenko, I'. I. Komoswii, O. I'. Hikonaes ta in. [Ipaktuanuii
KypCc BHIIOi MaTeMaTHKM B 4oTUpboX KHurax. Ku. 3. Psamu. Interpan ®yp’e. Dynkuii
KOMIUIEKCHOT 3MIHHOI Ta omnepariiine yucieHHs. Teopis HIMOBIpHOCTEH 1 MaTeMaTHYHa CTaTUCTH-
ka: HaBu. mocibnuk ams BY3iB. — Xapkis: Har. aepokoc. yH-T ,,Xapk. aBiail. iH-1”, 2004.
10. 1. B. bpucina, O. B. l'omosuenko, I'. I. Komoswuii, O. I'. HikonaeB Ta in. [Ipaktuunuit
KypCc BHIIOI MaTeMaTWKd B YOTHpboX KHurax. KuH. 4. Bapiauiiine uucnenns. PiBHAHHA
MaTematudHoi (izuku. Bunankosi npouecu: Hapu. nocionuk mis BY3is. — Xapkis: Ham. aepo-
KOC. YH-T ,,XapK. aBiail. iH-1”, 2004.
11. O. I'. HikonaeB. Anrebpa i reometpis: miapyd.— Xapkis : Hai. aepokocMm. yH-T iM. M.
€. XKyxoBcbkoro «Xapkis. aBiail. iH-T», 2017.

14. PexomenioBana Jiireparypa
basosa
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1. PoGouwnii 3o0mmr 3 niHiiiHOT anreOpu Ta aHamiTHUHO1 reomeTpii. Xapkis, XAl, 1997.

2. PoGounii 3ommut. Judepenmiaabae uncieHHs (QYHKIIA OfHI€T Ta NEKUIBKOX 3MIHHHX.
Xapkis, XAl, 1997.

3. PoGouwnii 3ommT. [nTerpansae uncienns. Judepenmianbai piBHsHES. Xapkis, XAIL 1998.

4. PoGouwnii 3omuT. KpartHi i kpuBomiHiiHi iHTerpanu. Teopis nons. Pagu. Teopist ¢pyHkiiii
KOMIUIEKCHOTO 3MIHHOTO 1 €IEMEHTH Olepauiifnoro uncienss. Xapkis, XAl, 2000.

5. PoOounit 3ommur. Bapiamiline uwncnenns. JludepeHmianbHi piBHIHHS Yy YaCTUHUX
noxinHux. Teopis iimoBipHOCTEH. Xapkis, XAl 2003.

6. O.I'. HixonaeB. AHamiTu4yHa reoMeTpis Ta JiHilHa anrebpa. - Xapkis, "OcHosa", 2000.

7. 1. B. bpucina, O. B. I'onoBuenko, I'. I. Komoswuii, O. I'. HikomnaeB ta iH. [IpakTuunHmii
KypC BHILOI MaTeMaTHKH B 4OTHphOX KHUrax. KH. 1. JliniliHa anrebpa Ta aHaliTHYHA T€OMETPIs.
Judepenuianbae yncinenHs GyHKLiid onHiel Ta neKiIbkoxX 3MiHHUX: HaBu. nmociOnuk ams BY3iB. —
Xapkis: Ham. aepokoc. yH-T ,,Xapk. aBian. iH-T”, 2004.

8. 1. B. bpucina, O. B. I'onoBuenko, I'. I. Komoswuii, O. I'. HikonaeB ta iH. [IpakTuunHmii
KypC BHIIOi MaTeMaTUKW B YOTUPHOX KHHUrax. Ku. 2. IHTerpanbHe ymcieHHA (QYHKIIH onHiel
3MinHOI. [{udepentianbai piBHsHHSA. KpaTHi Ta KpuBoJiHiiHI iHTerpanu. ExemenTH Teopii Bek-
topHoro nois.: HaBu. mocionuk mist BY3iB. — Xapkis: Har. aepokoc. yH-T ,,Xapk. aBiaml. iH-T”,
2004.

9. I. B. bpucina, O. B. I'onoBuenko, I'. I. Komoswuii, O. I'. HikomnaeB ta iH. [IpakTudanHmii
KypCc BHIIOi MaTeMaTUKd B 4oTUpboX KHurax. KH. 3. Psamu. Interpan ®yp’e. Dynkuii
KOMIUIEKCHOI 3MIHHOI Ta omnepariiine yucieHHs. Teopis MIMOBIpHOCTEH 1 MaTeMaTHYHa CTaTUCTH-
ka: HaBu. mocibnuk ams BY3iB. — Xapkis: Har. aepokoc. yH-T ,,Xapk. aBiail. iH-1”, 2004.

10. 1. B. bpucina, O. B. T'onoBuenko, I'. I. Komoswuii, O. I'. Hikonaes ta in. [Ipaktuanuit
KypCc BHIIOI MaTeMaTWKd B YOTHpboX KHurax. K. 4. Bapiauiiine uucnenns. PiBHAHHA
MaTematudHoi (i3uku. Bunankosi npouecu: Hapu. nocionuk mis BY3is. — Xapkis: Ham. aepo-
KOC. YH-T ,,XapK. aBiail. iH-1”, 2004.

11. O. I'. HikonaeB. Anrebpa i reometpis: miapyd.— Xapkis : Hai. aepokocMm. yH-T iM. M.
€. XKyxoBcbkoro «Xapkis. aBiail. iH-T», 2017.

12. B.IIL. AyOoBuxk, I.I. FOpuk. Buma maremaTuka:nasu. noci0. y 3 4., 4.1.— Xapkis.— Bec-
Ta, 2008.

13. B.IL. AyOoBuxk, I.I. FOpuk. Buma maremaTuka:nasu. noci0. y 3 4., 4.2.— Xapkis.— Bec-
Ta, 2008.

14. B.IIL. dyOoBuxk, I.I. FOpuk. Buma maremaTuka:HaBu. noci0. y 3 4., 4.3.— Xapkis.— Bec-
Ta, 2008.

JlonomizkHa

1. Jy6osuk B.IL, FOpux II. Buma maremaTrka: HaB4. moci0. A7 CTy. BUIL. HaBY. 3aK. - K. :
Irnarekc-Ykpaina., 2013. - 648 c.

2. bepman I'.H. CoopHuK 33124 IO Kypcy MaTeMaTHuecKkoro ananusa. - M.: Hayka, 1972.

MaremaTrka B TeXHIYHOMY yHiBepcuTeTi [ Enekrponnuii pecypc] : miapyunuk / 1. B. Anekce-

eBa, B. O. l'aiineit, O. O. luxoBuunwuii, JI. b. ®enoposa ; 3a pen. O. 1. Kiiecosa ; KIII im. Iro-

ps Cikopcewkoro. — Kuis : KIII im. Iropst Cikopcskoro, 2018. — T. 1. — 496 c.

https://ela.kpi.ua/bitstream/123456789/24338/1/MTU1.pdf

4. Buma maremaTHKa B IpUKIaaax i3agavax: y 2 T. T.1: AHaniTHuHa reoMeTpis Ta JiHiliHa aJ-
reOpa. JludepenuianpHe Ta iHTErpaibHe YUCICHHS (QYHKIIH OHi€T 3MIHHOI: HaBY. MOCIOHHUK /
JIL.B.Kypma, XX.b.Kamy6a, I'.b.Jlinauk [Ta iH.]; 3a pen. JI.B.Kypru. — Xapkis: HTY «XI1I»,
2009. — 532c.

5. Jliniiina anreOpa Ta aHanitHuHa reomerpis: HaBu. mocionuk / B. B. Bynnurin, I. B. Anexcee-

Ba, B. O. T'aiineii, O. O. Iuxosuunuii, H. P. KonoBanoga, JI. b. ®enoposa; 3a pexn. nmpod. B.
B. bynaurina. — K. : TBiMC, 2011. — 224 c.
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6. Dmnwcrosbu JI. 3. [luddepennmanbaple ypaBHEHUS U BapHallMOHHOE HcuucieHue. — M.: Hay-
Ka, 1969.

15. Indopmaniiini pecypcu

Caiir 6i6aioTexn HamionansHoro aepokocMmidHoro yHisepcurety im. M.€. XKykoBcbkoro «Xap-
KIBCHKUH aBiallitHUI IHCTUTYT)
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