1

MinicTepcTBO OCBITH | HAYKH YKpaiHu

XapxiBchkuit nanionansuuii yuisepenrer imeni B.H. Kapasina

Kagenpa inopMaiiitunx TeXHonorii B (pisuko-cHCPreTHIHUX CHCTEMax

“3ATBEPIKYIO”

Hupexrop

POBOYA ITPOTPAMA HABYAJILHOI JUCIATIIITHA

JIUOEPEHIIIAHE YACJTEHHSI

PIBEHb BHINOI OCBITH nepurit (6akanaBpCHKHM) pIBEHD

rany3b 3HaHb 14 EnekTpu4Ha iE>xeHEpist

CIEHIaNbHICT 144 TennoeHepreTHKa

OCBITHA IIporpama MoenroBaHHs €HEPrETHYHUX CHCTEM Ta
eHeproe)eKTUBHICT

BUJI TUCIAIUIIHHA 060B’s13K0Ba

HHI KOMIT’FOTEpPHO1 ()i3HKHU Ta EHEPTETHKH

2023 / 2024 naB4ansHUi pik



2
[porpaMy PEKOMEHJO0BAHO 1O  3ATBEPIDKCHI BueHO pafol0 HABUATLHO-HAYKOBOrO IHCTHTYTY
KOMIT F0TepHOI (PI3HKH Ta CHEPTeTHKH

«28” ceprmst 2023 poxy, npotokon Ne 8/23

PO3POBHMKU ITPOTPAMI:

Jleonos Onexcanap CepridoBHY, AOUCHT kadenpu indopMauinHuX TexHoJIorii B (Pi3UKO-CHEPTETUIHHX
cucTeMax

[IporpamMy CXBaJICHO Ha sacinanHi kadempy iHbopMatiHHUX TEXHOIOTIH B (hi3UKO-CHEPTETHIHUX CHCTCMAX

TIpoToko Bix “28” cepHi 2023 poxy, npoTokon Ne 8/23

3aBixyBay KaeapH iHpOpMaliHHIX TeXHOJOTii B (hi3HKO-CHEPreTHIHHUX CHCTEMaX

CS ] Pycnan CYXOB
(nmigmyc)

IIporpaMy HOTODKCHO 3 TapaHTOM OCBiTHRO-TIpoGECiiiHOl MpOrpaMu (kepiBHHKOM TIIPOEKTHOI TPYyTIH)
MozeTIOBaHHA CHEPreTHIHUX CUCTEM Ta eHeproeeKTHBHICTb

['apaHT OCBITHBO-TIPOGECIHOI IPOrpamMH (KepiBHHK IIPOEKTHOI rpyIH)

A Onexcanp AJJEKCAXTH
(ninnixc)

IIporpamy DOTOKEHO METOANIHOXO KOMiCi€to HaBYATEHO-HAyKOBOTO {HCTUTYTY KOMII IOTEPHOI i3HKH Ta
CHEPTETHKH

IIpoToxon Bix “28” cepmHs 2023 poky, IPOTOKON Ne 8/23
TonoBa MeTOIUYHOI KOMicii HABIaTbHO-HAYKOBOI'O iHCTHTYTY KOMIT FOTEPHOI QI3UKH Ta

€HEpTeTHKH
@ Tenuc IIPOTEKTOP

(minuc)




BCTYII

[Tporpama HaBuabHOT qUCHUILTIHU “JludepeHIliiine YrncneHHs” CKIaIeHa BiAMOBITHO IO OCBITHBO-
npodeciiiHOT mpoTpamMu MmiAroOTOBKH OaKaiaBpiB

CTELIaTbHICTB! 144 TennoenepreTuka

OCBITHS TIporpama: «MoJIenoBaHHs eHEPTeTUYHUX CUCTEM Ta €HEProe(eKTHBHICTH»

1. Onuc HABYAJBHOI TUCHUAILIIHA
1.1. Mera BUKIIQIaHHS HABYAIHLHOI JUCITUTIIIHA

MeTtor0 BUKJIaIaHHA HAaBUYAJIbHOT TUCIUILUIIHU € O3HAHOMJICHHS Ta 3aCBOEHHSI TEOPETUYHHUX TOJIOKECHB
KypCy Ta OBOJIOJIIHHS OCHOBHUMH METOJIJaMU MaTeMaTUYHOTO aHATI3y.

1.2. OcHOBHI 3aBJaHHs BUBYEHHS IUCIUILTIHI

OCHOBHHMMM 3aBJIJaHHSIMU BUBUEHHS IUCLUUIUTIHYU € 3aKJIaJJaHHs] OCHOB MaTeMaTUYHOI'O arnaparty, 30KpemMa,
y IepIIOMY CEMECTP1, OCHOBaMH TeOPii rpaHUIlb Ta AU(epeHIiaIbHOTO YUCICHHS Ta (OPMYBaHHS Yy CTYJEHTIB
HAaBUYKHU BOJIOJIHHA LIUM anapaToM.

1.3. KutbkicTh KpenuTiB — 4

1.4. 3aransHa KUIBKICTh ToauH — 120

1.5. XapakTepucTUKa HaBYAJIbHOT TUCIUIUTIHHA

HopmaTtusna
By KiHIIEBOTO KOHTPOJIIO — CEMECTPOBUM ICTIAT
JleHHa ¢opma HaBYaHHS
Pik migroroBxu
1-it
Cemectp
1-it
Jlexii
32 ron.
[IpakTnuHi, ceMiHAPCHKI 3aHATTS
32 ron.
CamocriiiHa poOoTa
56 ron.

1.6. 3annaHoBaHi pe3y/IbTaTH HABYaHHS.

3riIH0 3 BUMOT'aMH OCBITHBO-IIPO(ECIHHOT MPOrpaMu CTYJIEHTH MOBHHHI JOCITTH TaKUX pe3yJbTaTiB
HaBYaHHS:
3HATH: OCHOBHI IOHATTS, O3HAYEHHS Ta TeOPeMHU AU(EpeHIIaTbHOTO YUCIEHHS O/IHIET 3MIHHOI.
BMIiTH: pO3B’A3yBaTH Pi3Hi 3aJaui i3 3aCTOCYBaHHSAM METOJIB T€Opii I'paHMIb Ta Teopii qudepeHIiaaIbHOro
YHCIIEHHS OJIHI€T 3MIHHOT.



2. TeMaTHYHUH IJIAH HABYAJILHOI TUCHHUILTIHA

Bemyn.  Crtpykrypa kxypcy “udepenuiiine uucienns (nepmidi cemectp)”’. KopoTkuii ormsi
HABYAJIBHOT JIITEPATYPH 32 TEMATUKOIO JIEeKIiid. CTpyKTypa JEeKIlild 3 MAaTeMaTHIHOTO aHAJli3y Ta OCOOIMBOCTI
OCHOBHUX CKIIQJIOBHUX KYpCY, SIKHI IPOTIOHYETHCSI.

Po3oin 1. Mosa mamemamuxu, meopis epanuyb, Henepepericmo YHKYILL.
Tema 1. @ynxyii ma memoou eiremeHmapHoi MamemamuKu.

JliniiHi ¢ynkoii. KBagpatnuni ¢ynkimii. Po3B’s30k kBagpatHuX piBHSAHB. PO3KiIagaHHS MHOTOWICHA Ha
HE3BIIHI MHOKHHKH. [[UTeHHs MHOTOWIEHIB. MeTo | IHTepBaIIB pO3B’sA3Ky HepiBHOCTEH. DYHKIIIST MOJIYIb.
[Toka3sHi, ctenenesi Ta gorapudmiudi pyHkiii. TpuronomerpuyuHi QyHKIIII.

Tema 2. Enemenmu mamemamudHoi 102iKU Mma meopii MHOMCUH.

Omneparnii MaTeMaTHYHO! JIOTIKM Ta iX BiacTuBocTi. KBaHtopu. MHOXuHH, knacudikarop. OcHOBHI
BIJIHOCMHHU Ta omeparii HaJ MHOXHUHAMH Ta iX BJIACTHUBOCTI. AKCIOMAaTHKa MHOXHWHH JIMCHUX yucen R:
aKCIOMH TIOJIS, YIOPSIIKOBAHICTh, MOBHOTA. O3HAaYeHHsI BEPXHBOI 1 HUJKHBOT Ta TOYHOI BEPXHbBOI 1 TOUHOT
HIKHBOI I'paHl MHOXKUHU, KpUTepii cynpemyma Ta iHpimyma. [Ipomikku B R, BiIkpuTH, 3aMKHEH1 MHOYKHHH,
oKoJM. BigHOCMHM MDK TOYKOIO Ta MHOXXKHMHOIO (BHYTpIIIHS, TpaHW4YHa, 130Jb0BaHa). [lpukianu.
Bino6paxennst Ta QyHKIii, BIAMOBIIHOCTI MDK MHOXHHAMU (I1H'€KIis, ClOp'eKiist Ta Ouekiis). 3aBlaHHS
GyHKIIH Ta oneparlii HaJ HUMHU.

Tema 3. Teopia epanuys.

Buznauenns rpanumi uncioBoi GyHKIT i mociaimoBHOCTI. OmuandHicTh Tpanuii. Kputepiin Komni icHyBanHs
rpanuii. Teopema mpo YacTKOBi TpaHwMIli (3B'I30K YAaCTKOBHX TIPaHHUIb 13 TpaHuIieo ¢GyHKilii). Bepxus i
HWKHS TpaHulsd. Busnauenns rpanuii ¢yHkiii 3a ['eiine 1 3a Komri iX ekBiBaJieHTHICTh. Teopema mpo
apudmMeTnyHi aii 13 rpanuisaMu. Teopema Beitepmtpacca mpo iCHyBaHHS TPaHHWIl MOHOTOHHOI OOMEKEHOT
MOCIIOBHOCTI 11 aHanor s GyHkiin. [lepma ta apyra yyoBi TpaHWUIIl, YUCIIO e, Ta IHIII TPAHMII 3 HUMHU
noB's3aHi. EKBIBAJIGHTHOCTI, 110 BHIUIMBAIOTH 13 BU3HAYHUX TrpaHuib. CHMBOJM aCHMITOTUYHOTO
nopiBHsHHS, O-cuMmBoika. [IpaBwio Jlomitamo. ACHMITOTUYHI PO3KIAICHHS S5-TH €JIeMEHTapHUX (DYHKITii
3a (hopmynoro MakiopeHa.

Tema 4. Henepepsnicmo (ynxyiil.
BusnauenHs HemepepBHOCTI (QyHKIIT y Touli i Ha MHOXUHI. Kiacudikaiis TOYOK pO3puUBY (PYHKIIIL.

Teopema mpo mpoMikHe 3HaueHHs HemnepepBHOi (yHKIii. Teopema mpo HenmepepBHICTh 3BOPOTHOT PYHKIIIT.
[Ipsimi 1 3BOPOTHI TPUTOHOMETPUYHI 1 TinmepOomniuni pyHkiii. Teopema mpo HEMEpepBHICTh eNEeMEHTAPHUX

GbyHKITIH.
Po3zoin 2. [ludepeHnuiaibHe YUCIEHHS Ta TEOPEMH MOB’s13aH1 3 TudepeHIIioBaHUMH (QYHKILISIMU.
Tema 1. Iloxiona ma oughepenyian ¢hynxyii.
Busnauenns noxigHoi ¢yHKuii B Touny, i reomerpuuHuil 1 ¢i3uyHui 3MmicT. BusHauenns nudepeniiana
¢ynkuii. Moro reomerpuunuit 3mict. [lpaBuna nudepeniiroBaHHs, MoxiaHa 3B0poTHOI GpyHKii. Tabmaus

MOXITHUX.

Tema 2. Iloxioni ma oughepenyianu euujux nopsoxis.
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BusnayeHHs moXimHUX Ta nudepeHIialniB MopsaKy, OutbimoMy HiK neprmmid. [IpaBuna iX oOUYMCIEHHS.
Y, y
@opmynu obumcnenas 1% i 2° moximnoi 3BopoTHOI (yHKkuil. @opmynu obuucnenns 1% 1 2% moximHoi
¢bynkuii, 3agan0i napamerpuyno. @opmymnu obumcnenns 1% 1 2% moximnHoi ckianHoi ¢(yHkmii. Popmyna

; o . . 1 .
n° moxigHoi s GyHKIA: a) @*; 6) sinx; B) cosX; r) X" (meZ); n) Inx; e)—.Popmyna JleHOHums s
X

(uv)™. dopmyna Jleibrmmsa mrs d"(uv).
Tema 3. Ochoeni meopemu npo oughepenyitiogani QyHKYii.

JlokanbHi ekctpemymu (ynkmii. Teopema ®epma. Teopema Pomns. Teopema Jlarpamxka. dopmyna
ckinueHnx npupocrti. Teopema Komri. Teopema J{apOy.

Tema 4. ®opmyna Teisiopa Ta ii 3aCTOCYBaHHS.

®opmyina Teitopa B okoii Xo = 0 13 3anumkoBuM wieHoM y ¢dopwmi [leano ta Jlarpanxa mist GyHKIIH::
a) €, 0)sinX; B) cosX;

0
r) In(1 +x); m) (1 +x)* IIpaBwio Jlomitans pO3KPUTTS HEBU3HAUYEHOCTEH BUIY: a) 6; 0) iy
o0

Po30in 3. 3actocyBaHHs audepeHITIATEHOTO YHCIICHHS 10 BUBYCHHS BJIACTHBOCTEH (YHKITIH Ta
noOyn0BU rpadikiB QYHKIIIH.

Tema 1. Monomonuicms ma ekcmpemymu QhyHKYil.

HeoOximHa 1 mocraTHs O3HaKa CTPOroi MOHOTOHHOCTI audepeHiiiioBanoi ¢ynkmii. HeoOximna ymoBa
akcTpeMymy nudepeniiioBanoi Gynkiii. JlocratHs ymoBa skcTpeMymy audepeHmiioBanoi (yHKIIII.
JlocTaTHs ymMOBa SKCTpeMyMy ABidul audepeHiiiioBaHoi (QyHKIII.

Tema 2. Onyxnicmo ¢yukyii ma ii acumnmomu.

HoctatHi ymoBH omykiocTi (yHkuii. loctatHi ymoBu mneperuny rpadika ¢ynkmii. HeoOximHi 1 moctatHi
YMOBH IiCHYBaHHSA y (YHKIIi MOXWIMX acUMOTOT. OCHOBHI THUITM HEBHU3HAYECHOCTEH.

Poznin 4. /locrioocennus ma nobyoosa epaghixa ¢hynxyii.

Tema 1. Jocnioscennss ma nooyooea epagika ¢yHkyii.
Cxema pocmipkeHHs ans GyHKIii 3agaHoi ssBHO. CxeMa JOCHiIKEHHs Ul KpUBOI 3a/1aH01 MapaMeTPUYHO Ta
y TIOJISIPHIN CUCTeM1 KOOpJIUHAT.



3. CTpyKTYypa HABYAJIBLHOI AN CUUILIIHI

HazBu po3ainis i Tem

Kinekicts rogun

JIeHHa Gopma

yChOTO

Jlexmii
(rox.)

[Ipakr.3aHAT.
(rox.)

Camocriitna po6oTa
(rox.)

Po3ain 1. MoBa MaremMaTuku, TEOpis TPaHULb, HEIEPEPBHICTH (QYHKITIH.

Tema 1. ®ynkuii Ta wMeroau 7 2 2 3

€JIEMEHTAPHOT MATEMATUKH.

Tema 2. EnemeHTH MareMaTU4HO1 8 2 2 4

JIOTIKU Ta TeOpii MHOXHH.

Tewma 3. I'panwuri. 8 2 2 4

Tema 4. HenepepBHICTb (PyHKITIH. 7 2 2 3

Pazom 3a posaiiom 1 30 8 8 14
Pozain 2. Jludepenimianpue 4ucieHHs Ta TEOPEMH IMOB’si3aHl 3 JUdepeHLIHOBaHUMU

GbyHKIISIMU.

Tema 1. [ToxigHa Ta aqudepenuian 7 2 2 3

byHKIII.

Tewma 2. [ToxiaHi Ta AudepeHuianm 7 2 2 3

BHIIHUX TOPSIJIKIB.

Tema 3. OcHOBHI TeopeMu Mpo 8 2 2 4

mudepeHItiioBani GpyHKIii.

Tema 4. ®opmyna Teitnopa Ta ii 8 2 2 4

3aCTOCYBAHHS.

Pazowm 3a pozaizom 2 30 8 8 14

Po3xin 3. 3acrocyBanHs audepeHIIATBHOTO YHUCIEHHS 10 BHUBYCHHS BIIACTUBOCTEH
¢dbyHKI11H Ta MOOy10BY rpadikiB QyHKITIH.

Tema 1. MOHOTOHHICTE Ta 15 4 4 7

eKCTpeMyMH (YHKITIH.

Tewma 2. OnykiticTe QyHKITIH Ta 15 4 4 7

ix acumnrotu. ['padiku

GbyHKITIH.

Pazom 3a po3zainom 3 30 8 8 14
Po3nia 4. Jlocnimkenns ta no6ynosa rpadika GyHKIIi.

Tema 1. JlocmimkeHHS Ta 30 8 8 14

noOyoBa rpagika QyHKIi.

Pasom 3a posainom 4 30 8 8 14
Ycnoro roaun 120 32 32 56




4. Temu NPaKTUIHUX 3aHATH

Ne HasBa remu KinbkicTb
3/m T'OJIMH

1 | Oynkuii Ta METOIM eIEMEHTAPHOT MATEMATHKH. 3
EneMenTH MaTeMaTH4HOT JOTIKH Ta TEOPii MHOXKHH.

Teopist rpaHuIIb.

HenepepBHicTh QyHKITIH.

[MoxinHa Ta qudepenuian QyHKIii.

IMoxinHi Ta MudepeHITiaay BUIIX TOPSIKIB.

OcHoBHI Teopemu npo audepenuiiioBani QyHKIIii.
®opmyna Teisiopa Ta ii 3aCTOCYBaHHS.

MOHOTOHHICTb Ta €KCTPEMYMH (YHKIIIH.

Onykiicte GyHKIIN Ta iX acuMnToTu. ['padiku QyHKIIH.
JlocnimxenHs Ta nodynoBa rpadika QyHKIii.

Pazom [ 11
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Po3nin 1. MoBa MareMaTHKu, TEOPis IPaHULIb, HENEPEPBHICTh (PYHKIIIH.

Tema 1. DyHKIIT Ta METOAM €IEMEHTAPHOT MAaTEMATHKH.

Nel. B1. Crp. 1. 1%, 2% ... 11*.
Ne2. B1. Crp. 2. 1%, 2%, 3*,

Tema 2. EnemeHnTH MaTeMaTHYHOT JIOTIKHA Ta T€OPii MHOXKHH.
Nel. B1. Crp. 3. 1%, 2%, ..., 11*.

Ne2. B1. Crp. 4. 1%, 2%

Tema 3. Teopis TpaHUILb.

Nel. 1. 389, 401*,, 407, 418*, 419, 420, 425*, 436, 446, 448, 457, 458, 466*, 503, 505, 507, 508, 519, 531,
532, 533, 561(a, 0), 562, 563, 1324, 1325, 1349, 1398, 1399, 1400, 1401, 1402, 1406.1, 646, 651, 653, 655,
658.

B1. Ctp. 8,9. *,*,

Tema 4. HeniepepBHICTh (PYHKIIIM.

. : 688, 689, 690, 692, 694, 700.

B1. Ctp. 8,9. 1%, 2% 3* 4% 5% 6.

Po3nin 2. JludepeniiianpHe 4ucaeHHs Ta TEOPEMHU OB’ A3aH1 3 HudepeHiiiioBaHuMU (QYHKITISIMU.
Tema 1. TloxigHa Ta qudepeHian QyHKIii.

. 846, 850, 854, 871, 881, 895, 985(a, 0), 986(a, 6, B, T), 999(a, 6, B, T), 1036(a, 6, B, T),
10(39,41,48,86,87,88,89,92,94), *, 1100(a, 6).

B1. Crp. 13. 1%, 2% 3% 4* 5% 6% 7* 8* 9*10* 11*12*, 13*. C1p. 14. *.

Tema 2. TToxingni Ta nudepeHIiaTy BUIIUX MTOPSIKIB.

A. 11(15,25,41,56,59,61,62,65,90).
B1. Crp. 15. *.



Tema 3. OcHoBHI TeopemHu Ipo audepeHIiiioBaH] QyHKIIiI.
Tema 4. ®opmyna Teiiopa Ta ii 3aCTOCYBaHHS.
B1.Crp 17,18. 1*,2%* ..., 13*.

Po3ain 3. 3acrocyBanHs qudepeHIiaTbHOr0 YHCICHHS 10 BUBYCHHS BJIACTUBOCTEH (PyHKIH Ta moOyq0BH
rpadikiB (QyHKIIIH.

Tema 1. MOHOTOHHICTB Ta €KCTPEMYMH.
Tema 2. Onyxnicth QyHKIIN Ta IX acuMOTOTH. ['padiku pyHKIIIH.

I 14(29, 32, 37, 45, 47, 52, 76, 79, *), 15(34, 35, 47)

B1.Ctp 18. *.
5. 3aBaaHHA I cCaMOCTIITHOI podoTH
No Hasga Temu Kinbkicts
3/ TOOUH
1 | BuBuuTH eneMeHTapHi QYHKIIT Ta X BIaCTUBOCTI OBOJIOITH 5
METO/IaMH €JIEMEHTAPHOI MaTeMAaTHKH.
2 OBoJIOIITH €JIeMEHTaMH MaTEeMAaTHYHO1 JIOTIKM Ta TeOPii MHOXKHUH. 5
3 OBOJIO/TITH TEOPIEIO TPAHUIID. 5
4 | HaBunTHcs nepeBipku GyHKITIH HA HETIEPEPBHICTD. 6
5 | OBojOIITH HABUYKOIO MOIITYKY MOXITHUX Ta qudepeHiianiB GyHKIii. 5
6 BuBuuTH, 5K 3HaX0UTH NOXIiAHI Ta MU(epeHIriaiy BUIIMX MOPSIIKIB. 5
7 | HaBumTHCS 33aCTOCYBaHHIO OCHOBHHUX T€OpEM Ipo audepeHIliioBaHi 5
byHKIIII.
8 | BuBuutu popmyny Teitiopa Ta 0BOJIOMITH BMIHHAM ii 3aCTOCYBATH. 5
9 | HaBumTHCs niepeBipsATH HA MOHOTOHHICTh Ta €KCTPEMYMH (YHKITIH. 5

10 | HaBuwTHCs nepeBipsITH OMYKIICTh (PYHKIIIH Ta 3HAXOAUTH iX 5
acuMnToTd. HaBunTHuCs nociipkeHHIo Ta moOynoBi rpadikiB QyHKITIH,
1110 3aJ1aHi SIBHO.

11 | OBosogiT aNTOPUTMOM JOCIIPKEHHS Ta oOymoBH rpadika GyHKITI], 5
03HAMOMMTHCS 13 BUITAJIKOM IO 33J[aHa TapaMETPHYHO Ta Y MOJISIPHIN
CHCTEMI.
Pazom | 11 56
Po3npian 1.

Tema 1. dyHKLIT Ta METOIU €JIEMEHTAPHOT MATEMATHKH.

Nel. B1. Crp. 2. 1*, 2%, 3*,...,10*.
Tema 2. EneMeHTH MaTeMaTUYHOT JIOTIKH Ta TE€OPii MHOXKHUH.
Nel. B1. Crp. 4,5. 1%, 2* .., 11*

Tema 3. Teopist rpaHuULb.

Ne2. 1. 390, 391, 412, 416, 423,424.1, 437, 440, 461, 469, 474,475, 476, 484, 495, 499, 514, 523, 525.



Ne3. JI. 535, 540.1, 544, 545.3, 567, 571, 579, 650, 652, 656, 657,1320, 1326, 1331, 1332, 1333, 1354,
1363.3, 1404, 1405

Tema 3. HenepepBHICTh (pYHKIIH.
Ned. 1. 687,702, 717, 720, 723, 725, 760, 762

Po3znii 2.
Tema 1. TloxigHa Ta qudepeHmian GyHKIii.

NeS. JI. : 852, 855, 908, 911, 934, 979, 984, 1004, 1040,
1044, 1051, 1054, 1090, 1093, 1096(r, x), 1102, 1103, 1105.

Tema 2. TloxigHi Ta qudepeHiiaiy BULINX TOPSIKIB.
Tema 3. OcHOBHI TeopeMH PO JUdepeHLiioBaH] PYHKIIII.

Ne 6. 1. : 1114, 1119, 1122, 1126, 1128, 1132, 1133, 1142, 1144,
1148, 1157, 1158, 1164, 1166, 1169, 1173, 1189, 1203, 1207.

Tema 1. Popmyina Telnnopa Ta ii 3aCTOCYBaHHS.

Ne6. JT. 12(88, 89 B, 1), 13(80, 84, 86, 94 B, 1, 95, 97 B, ), 1410.

Po3nin 3.
Tema 1. MOHOTOHHICTB Ta EKCTPEMYMH.
Tema 2. Onykicts GyHKIIHA Ta X acumMnToTH. ['padiku GyHKITIHA.

Ne7. JI. 14(14, 19, 31, 38, 46, 53, 54, 62, 73, 77, 91, 97, 98), 15(07, 09.1, 31, 34, 36, 41, 47).

Po3nin 4.

Tema 1. Hocnioscenns ma nooyooea epagika ¢pyHkyii.
Ne8 B. 1(3, 4), 2(5,6), 3,4(4-8), 7, 8, 26, 28, 30, 32, 34, 35, 59, 60, 61, 62(1, 2), 64(1, 2), 68(1, 2), 71, 74.

Jlirepatypa:
J: Heminosiu b.H. 306ipka 3aB1aHb 1 BipaB 1o MaTeMaTUYHOMY aHali3y (Oyab-gKe BUJIaHHS)

B1: M.P. benseB, «MetoanuHi Bka3iBKU 3 Kypcy: Matematuunuii ananiz. [lepmumii cemectp.
B.: BonkoBucbkuii, JIyni, ApamanoBud «30ipHHK 3aBIaHb 3 T€OPii PYHKI[I KOMIIEKCHOTO 3MIHHOTOY.
K. : KynpsiBueB «30ipHuK 3aBAaHb Ta BIIpaB 3 MaTeMaTUuyHoOro aHanizy». T.1, 2.

6. InquBinyanbHi 3aBIaHHS

Bapiantu po3paxyHKOBHX pOOIT.

7. Meroan HaBYaHHSA
[TosicHIOBaNMbHO-UTFOCTPATUBHUN, PENPOAYKTUBHUM, €BPUCTUYHUN METOJU; METOJ TPOOIEMHOTO
BUKJIAJICHHS.
8. MeToau KOHTPOJIIO

IloToune TCCTYBAHH, KOHTPOJIbHA p060Ta, 3axXucCT ,Z[OMaI_HHiX 3aBJaHb, CCMCCTpOBI/Iﬁ CK3aMCH.



9. Cxema HapaxyBaHHs 0aJiB
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[ToTouHuUit KOHTPOJIB, CAMOCTIIfHA POOOTa, IHANBINYaTbHI 3aBIAHHS [TincymxoB
N Cyma
Ui icuT
Po3paxynkoBa| KonTposibHa
Posiin | Postin pobora, pobora,
Pozmin 1 Posznir 2 3Il 4H nependayeHa | nependoadeHa | Paszom
HAaBYAJILHUM | HaBYaJIbHUM 40 100
TUTAHOM TUIAHOM
T|T|T|T|T|T|T|T|T1|T2| TI
112|13]4]1)/2|3|4
2| 2|2(212(2|2|2|4| 4 6 10 20 60
T1, T2 ... T12 — Temu po3auTiB.

Kpurepii ouiHioBaHHS 3 JUCHUNJIIHU

1. INoroune ouinoBauua — 60 0aJiB.

Ilpomszom cemecmpy cmyoenm ompumye 6anu 3a HACMYNHI 8UOU OISLIbHOCI.
1. AynutopHa poborta (Jekuii): 5 Oais.
2. AymutopHa po6oTa (Ha mpakTHIHHX 3aHATTAX): 10 Gais.
3. CamocrTiifHa po0OoTa cTyeHTa (JomallHi 3aBaanHs) 15 6ais.
4. I[loToYHUN KOHTPOJIb:

- KOHTpOJIbHa po0OTa y ABOX YaCTHHAX:
J0JaTKOBHX OLTiB).

30 GaiiB (15 3amad mo 2 Gayia + MOXKJIMBICTH OTpUMATH 6

3aznaueni 6anu Hapaxo8yrOMvCs 3a HACMYNHUMU KPUMEPIAMU.:

1. CrynmeHT yBaXXHO CIIJIKY€E 3a BUKIAJaHHSIM TCOPETUYHOTO MaTepiany, BeAe MOBHHH KOHCIEKT JICKIIIH,
aHaJII3y€e Ta OPIEHTYEThCA Y MaTepiaii (moMidae MOMMIIKH, 3a7a€ 3MICTOBHI TUTAHHS, BIIMOBIIa€ HA TTUTAHHS
neKkTopa) — 5 6amiB. SIKIIO CTYACHT CUCTEMATUYHO 3ali3HIOETHCS 0€3 MOBAXKHOT MPUYMHHU, HE BE/Ie KOHCIIEKT
JIEKITIA BiIBOJIIKAE€THCS 200 BIABOJTIKAE IHITUX, HE MOYKE BIIMOBICTH HA TPOCTI 3alTUTaHHS CTOCOBHO Marepiany
3a SKUM Ma€ CIIKYBaTH, TO 3 5 GaliB CTATYIOThCS Oaau MPOMOPILIHHO KUIBKOCTI 3pOOJIEHUX 3ayBa)KeHb,
3aIi3HeHb a00 MPOMYCKY MaTepiany y KOHCIEKTI POJIOBXK YChOTO CEMECTPY.

2. CTyACHT YB&KHO CIIJKY€ 33 METOJaMHU PO3B’s3KY 3allad, BeJe MOBHHI KOHCIEKT NMPAaKTUYHUX 3aHSTh,
aHaJli3y€e Ta OPIEHTYEThCA y MaTepiaii (moMiuae MOMUIIKH, 33/1a€ 3MICTOBHI MUTAHHS, BIIMOBIAA€ HA MUTAHHS
BHKJIaJaua) — 5 6aiiB. SIKIO CTYAEHT CUCTEMaTHYHO 3aMi3HIOEThCS 6€3 TOBAKHOT IPUYUHU, HE BEJIe KOHCIIEKT
MPAaKTUYHUX 3aHATH BIIBOJIKAETHCA a00 BINBOJIIKAE IHIIMX, HE MOJKE BIAMOBICTH Ha IMPOCTI 3alUTaHHS
CTOCOBHO MaTepiany 3a SKHM Mae CIIIKyBaTH, TO 3 5 OalliB CTATyIOThCS Oanu MPOMOPIINHO KUIbKOCTI
3po0JICHUX 3ayBaXKEHb, 3aIli3HEHb a00 MPOIMYCKY MaTepialy Y KOHCIIEKTI MPOJIOBXK YChOTO CEMECTPY.

[le 10 GamiB cTymeHT 3apoOiisie 3a PO3B’SI30K ayJUTOPHHX 3a1ad MpoTiroM cemectpy (Oins momiiti abo
CaMOCTIHHO Y 30ILIHTI).

3. IIpoTsirom ceMecTpy y KOCTi caMOCTiitHOT poOOTH CTyAeHT BUKOHYe 10 JOMaIIHIX 3aBJIaHb 32 K1 OTPUMYE
o 1 Gany 3a Ko>kHe 3a yMOoBU BuKOHaHHS Ha 71-100%, 0,5 6ana 3a 50-70% Bukonanns, 0,25 6anu 3a 21-50%,
0 3a 0-20%.

4. Y KOHTpOJIbHUI pOOOTI KOXKHE 3aB/IaHHS OLIHIOETHCSA MO 2 6anu, OKpiM rpadika Ta 10AaTKOBOTO 3aBIaHHS
(+3 Ganm). 3a KOKHY HE3HaYHY HETOUHICTh MPH MPaBUIILHOMY PO3B’sI3KY 3a/1aui (MOMUIKH 32 HEYBAXKHICTIO,
Hanpukiaa 3a0yTuil 3HaK abo apupmeTnyHa nmoMuika) 3HiMaerbest 10% Bin 3aranbHOT KUIBKOCTI OaliB; 3a
KOXHY CYTTEBY TOMUJIKY IPH MPABUILHOMY 3arajibHOMY PO3B’ 513Ky 3HIMaeThes 20%; 32 4aCTKOBHIA pO3B 30K
0aM HapaxOBYIOThCS MPOMOPIINHHO.

SIKII0 BUSIBIIEHO, IO CTY/IEHT CIKCYBaB a00 MUCaB HE caM, BUKOPUCTOBYBAB HEMI03BOJICHI MaTepiainu, Homy
ctaBuThCs () GalliB 13 MOMITKOIO aKaJgeMIYHEe IaXpaiicTBo.



Tunosuui eapianm KOHMpPOILHOL pobomu:
Yacmuna 1:

1. OGumcnauTy TpaHmLi:

a) 1im¥>X=2 " ) Gamm);
X+1

x—-1
cos(x+1)—1
>-1(x +1)sin(zx)’

2x+1
B) Iim(zx_;J (2 6am);

(2 6amm);

x| 2X —
P lim(3" -1)(x® +x° +12) ", (2 6am);

a) lim Xe —(1X—3x)smx1 (2 6amm).

x—0

2. 3HaWTH TOJOBHUH WieH (€KBIBAJICHTHICTh HAUTIPOCTIIOTO BUTIISAAY) IS (DYHKIIIL:
1

(2-x)*-(1+coszx) kom X—>1, (2 Gamm).

3. 3HaliTH TOYKM pO3PUBY, BKA3aTH iX XapakTep i moOymyBaTu ecki3 rpadika:
X—5
=——— (2 Oamn).
Y= s ( )

Jloo1: 3HaliTH TOYKH PO3PUBY Ta BKAa3aTH iX XapakTep:

cosX 1
y = i_ﬂ/; .2 X (900, 3 Gann).
Yacmuna 2

1. 3HaiiTu BKa3aHi MOXIiIHI:
a) y.-? y:arctg((p(xz)ﬂpz(x))—(cos(2x—3))_7 X" (2 6am).

2t
t e

6) Y Yy -? x=1-e, sz (2 6amm).
B)Yy, Yo-? X +y+Iny=0 (26am).
r) X, XZZ -? y= VX +sin x (2 6ammn).

2. 3a nonomoroto ¢popmynu Teiinopa:
—cos’x, X—0, no O(Xs), (2 6amn);

02

a) Poskmactu y=e """
6) OuiHUTH a0COTIOTHY MOXUOKY HaONMKEHHS
2 3

In(1+x)zx—x7+x?, SIKIIO Xe[O;%]. (2 6amm).

(20)

3. 3naittn Y, axmo y = (x*+4)-5°. (2 6am).

2t

4. Nocnimury Ta MoOyyBaTH MapaMeTPUYHO 33jaHy KpuBy: X =1—¢', y = T (2 6anie+3 momaTkoBi).

2. 3akiauyHe ouiHBanuda — 40 0aJis 3a icurt

11
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TunoBui BapiaHT eK3aMeHALlIMHOTO OuIeTa:

XapkiBchbKkuii HanioHaJabHui yHiBepcuTeT iMeHi B.H. Kapasina

HHI KOMIIT FOTEepHOT (Di3MKH Ta EHEPreTUKU
CrernianpHIiCTh 144 TennoenepreTrka
Cemectp 1

dopma HaBUAHHSA JICHHA
PiBeHb BUIIOT OCBITH (OCBITHRO-KBaI(iKaIIHHUN PIBeHB): OakaIaBp
HaBuanpnaa qucuuiutina: «Audepeniiine yncieHHa».

EK3AMEHALIIIHWM BUIET Ne 30

1. BusnaveHHs nox11HOI PyHKIIIT B TOUI, i reOMeTpUUHUN 1 Qi3uuHMN 3MicT. BuzHauenns nudepeniiaina
¢yukuii. Moro reomerpuunuii 3micT. JndepeHiiiioBaHicTh Ta iCHyBaHHsI MOX1HOI. PIBHSAHHS TOTUYHOI
Ta HOpMauti. (8 GaiB)

X —

2. O0uucnuTu IimL__ZX . (8 6amniB)
x=0 X —sinX

3. 3maiitn Y, Y. Y ,saxmo X=5cost, y=5sint. (8 Ganis)

3maittr IN1,3 ¢ Tounictio 1072, (8 Gamis)
2

5. ITloGynysaru rpadik QpyHKmii: Y= ﬁ . (8 OauiB)

3aTBepKEHO Ha 3acimanHi kadeapu iHGOPMAIIHHUX TEXHOJIOTIH y (PI3UKO-EHEpreTHYHNX CHCTEMaX.
[TpoTokom Ne Bifg ” 20 .

3aBinyBau kadeapu (Pycman CYXOB)
mianuc
Ex3amenarop (Onexcanap JIEOHOB)

mianuc

CxeMa HapaxyBaHHs 0aJIiB HA iCIIUTI:
Ex3amenaniiiauii Ouier ckinagaerses 13 5 3aBgads, 3 HUX
e [IepIlic 3aBJaHHS - 1€ TCOPETUYHE TUTAHHS,
® 3 Ipyroro Io I1’sITe 3aBJIaHHs — I1€ TIPAKTUYHI 33/1a4i.

KoxHe 3aB1aHHs OI[IHIOIOTHCSA M0 8 0aiB, SIKi HAPAXOBYIOTHCS 32 HACTYITHUMU KPUTEPIIMHU.

3a nepwe 3as0anns (meopemuyHe numauHs): TIOBHE (OPMYITIOBAHHS Ta 3allC OCHOBHUX O3HAUYECHB,
BIIACTUBOCTEH, GOpPMYJI, TEOPEM CTOCOBHO 3MICTY MUTaHHS — 8 OauiB.

banu Ha Bce MUTaHHS PO3MOAUIAIOTECS PIBHOMIPHO. 3a BIICYTHICTIO YaCTHHU BINOBI/I HAa MUTaHHS, Y TOMY
YHCIi TMpUKIaga abo JoBeIeHHS (SKIIO 3a3HA4Y€H1 y MUTaHHI) Oaiu 3HIMAIOThCS MPOMOPIIIHHO (BiAMOBITHA
YJacTHHA Bij 8); HEMpaBWJIbHA BIAMOBIAL HA YACTHHY MUTAHHS PaXyEThCs SK BIJICYTHS YaCTHUHA; 32 HE3HAUHI
MIOMMJIKM a00 HETOYHOCTI y BIJMOBI/1 3HIMaeThes 1 Oai.

3a 3a60anms 3 Opy2oeo no n’sme (3a0aui): TOBHUI PO3B 30K Ta MPAaBUIbHA BIINIOBIIb — 8 OaliB.

3a KOXHY He3HaYHY HETOYHOCTI NPH NMPaBUIILHOMY PO3B’SI3Ky 3a]1aui (MIOMHJIKU 32 HEYBaXKHICTIO, HAIIPUKJIIa
3a0yTuil 3HaK a0 apupMeTHYHa MOMUIIKA) 3HIMAETHCS 1 0a; 32 KOXKHY CyTTEBY IIOMUIIKY ITPU MIPABUIBHOMY
3araJlkHOMy pO3B’SI3Ky 3HIMaeThcsl 2 Oajia; 3a YaCTKOBUHM PO3B’SA30K Oalli HapaxOBYIOTHCS MPOIMOPIIHHO
BOCBMHM YacTHHAM PO3B’ 43Ky 3ajadi (3 marom y 1 6ai), Harpukiiaj, MoJoBUHA 3a/1a4i — 1ie 4 Oana.

SIKIIO BHSABIICHO, IO CTYJEHT CIHMCYBaB abo0 MUCaB HE caM, BUKOPUCTOBYBAB HEO3BOJICHI MaTepiaiu, Homy
ctaBuThCs () GalliB 13 MOMITKOIO aKaJeMIYHEe [IaXpaiCcTBo.
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3arajabHa cxeMa HapaxyBaHHs 0aJiiB
(3a BUIAMM JiJILHOCTI)

AynuropHa po00Ta, caMoCTiliHa po00Ta, TOTOYHUI KOHTPOJIb
(po3paxyHKOBa Ta KOHTpPOJIbHA poOOTH)

Bun nisibHOCTI KUIBKICTh OalliB
AynutopHa poboTa (JIeKitii) 5
AynuropHa po6oTa (Ha 10
NPAaKTHYHHUX 3aHATTSIX)

CamocriitHa poOoTa CTyIeHTa 15
(omantHi 3aBJIaHHS)

PospaxynkoBa poboTa 10

KontponpsHa poboTa 20

Bceroro 60

Icniut 40

Cyma 100

MiHiManbHa KifbKicTh 6asiB A/is AOIyCKY [0 IMiICYMKOBOT0 KOHTPOJIt0 — 20 OaJtiB.

[Ixana ouiHIOBAaHHSA

Cyma 0OarniB 3a BCi BUAH ) . .
.. . ) Orinka Jy1 YOTHPUPIBHEBOT IITKATH
HABYAJNBHOI  JiSIIBHOCTI :
OLIIHIOBAHHS
MPOTATOM CEMECTPY
90 - 100 BIIMIHHO
70-89 noope
50-69 3aI0BUILHO
1-49 HE3aI0BUILHO

10. PexomenaoBaHa Jitepatypa

MetoauyuHe 3a6e3nedeHHsi. OTIOpHI KOHCTICKTH JIEKITi, BApiaHTH KOHTPOJbHUX 3aBJaHb, KOMILICKC
HAaBYAJIbHO-METOJJUYHOTO 3a0e3MevyeHHs TUCHUILTIHU (y TOMY 4YMCIl AWCTaHIINHI, Taki sk, Z00om

koHpepeHii, auctaniiinuii kypc Moodle, Telegram varti); BapiaHTH KOHTPOJILHHX 3aBIaHb.

OcHoBHa JiTeparypa

1. JleonoB O.C., I'ax A.I'. «MaTtemaTtnunuii aHami3. TeopeTudHi BiIOMOCTI, 30IpHUK 3a1a4 13 MPUKIagaMu
poO3B’sA3aHHA y 1BOX 4yacTHHax. YactuHa 1», HaBuanpuuii mocionuk — X. : XHY imeni B. H. Kapasina,
2019. -153 c.

2. TI'pumamok ILIL., Kyxapuyk M.M., Scincekuii B.B. Buma maremaruka: ¥V 2 4.: HaBuanbHuil mociOHUK

JUISL CTY/ICHTIB BHIIMX TEXHIYHHX HABYAIbHUX 3akiaaiB 3a 3ar. pea. 1.B. Ckpumuuka. — K.: Bimou,
2004(u.1-376¢., 1.2 — 400c.).

Jonomixna Jireparypa


FreeText
Мінімальна кількість балів для допуску до підсумкового контролю – 20 балів.
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Trench, William F. Introduction to real analysis / William F. Trench p. cm. ISBN 0-13-045786-8 1.
Mathematical Analysis. 1. Title. QA300.T667 2003 515-dc21 2002032369 Free Hyperlinked Edition 2.04
December 2013.
George Pedrick, A first course in analysis, Springer-Verlag (1994).
Walter Rudin, Principles of mathematical analysis, McGraw-Hill (1953)
Edwin Hewitt and Karl Stromberg, Real and Abstract Analysis, Springer-Verlag (1965).
Walter Rudin, Real and complex analysis McGraw-Hill (1970)

11. Ilocunanus Ha indopmauiiiHi pecypcu B IHTepHeTi, Bigeo-jekuii, iHlIe MeToAUYHE
3a0e3neyeHHs

https://www.coursera.org/learn/introduction-to-calculus;
https://www.coursera.org/learn/single-variable-calculus;

https://nebayduzhi-math.azurewebsites.net/
http://library.vspu.edu.ua/repozitarij/repozit/texti/navchalni/Matanaliz.pdf;
https://learn.ztu.edu.ua/course/view.php?id=1895;
http://sites.znu.edu.ua/bank/public_files/2009/10/matanaliz/05_metod SAM_rab.htm;
http://moodle.ipo.kpi.ua/moodle/course/view.php?id=65;
http://matphys.rpd.univ.kiev.ua/wp/wp-content/uploads/2016/12/posibnyk2014.pdf;
https://web.posibnyky.vntu.edu.ua/fmib/8abramchuk _vstup matemat analizu_diferen_chislennya/pa

gel.htm
http://www.mechmat.univ.kiev.ua/wp-content/uploads/2021/03/posibnyk_ilchenko.pdf



https://www.coursera.org/learn/introduction-to-calculus
https://www.coursera.org/learn/single-variable-calculus
https://nebayduzhi-math.azurewebsites.net/
http://library.vspu.edu.ua/repozitarij/repozit/texti/navchalni/Matanaliz.pdf
https://learn.ztu.edu.ua/course/view.php?id=1895
http://sites.znu.edu.ua/bank/public_files/2009/10/matanaliz/05_metod_SAM_rab.htm
http://moodle.ipo.kpi.ua/moodle/course/view.php?id=65
http://matphys.rpd.univ.kiev.ua/wp/wp-content/uploads/2016/12/posibnyk2014.pdf
https://web.posibnyky.vntu.edu.ua/fmib/8abramchuk_vstup_matemat_analizu_diferen_chislennya/page1.htm
https://web.posibnyky.vntu.edu.ua/fmib/8abramchuk_vstup_matemat_analizu_diferen_chislennya/page1.htm
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