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BCTYII

[Iporpama HaBYaIBHOI TUCHMIUIIHK “‘MaTeMaTHYHHUI aHaJi3” CKJIaJeHa BiIOBIIHO J10
OCBITHBO-TIPO(ECIIHOT MPOrpamMu MiArOTOBKH OaKaaBpiB

CIIeIIAJIbHICTh: 105 ITpuknagHa ¢i3uka Ta HaHOMATepiaau

OCBITHSI IIpOrpama: «[Tpuknagna ¢pizuka eHepreTHUHNX cucrem», «Komm’rorepHa
¢izukay, «[IpuknagHa }izuka HeTPAUIIHHOT EHEPTETUKIY.

1. Onuc HABYAJBHOI JUCHHUILTIHA
1.1. Meta BUKJIagaHHs HaBYaJIbHOI JUCIIUAILIIHU

Mertoro BHKJIQJJAHHSI HaBYaJbHOI1 I[I/ICIII/IHJIiHI/I € O3HAMOMIICHHS Ta 3aCBOEHHS TCOPCTUIHHUX
INOJIOKCHb KYPCY Ta OBOJIO,Z[iHHH OCHOBHHMMH MCTOAAMHN MAaTEMATHYHOI'O aHaJ'IiSy.

1.2. OcHOBHI 3aBIaHHS BUBUYEHHS JUCIUILTIHA

OCHOBHHUMH 3aBIAaHHSIMH BHBYEHHS IUCHUIUIIHKA € 3aKIaJaHHd OCHOB MAaTeMaTHYHOIO
amapary, 30KpeMa, y MepUIOMY CEMECTpi, OCHOBaMH Teopii TpaHHIlb Ta AUQEpeHIiaTbHOTO
YHUCJICHHS Ta JOPMYBAHHS Y CTYACHTIB HABHYKH BOJIOJIIHHS I[UM arapaToM.

1.3. KinbKicTh KpeauTiB — 6

1.4. 3aranpHa KUIbKiCTh TOoaUH — 180

1.5. XapakTepucTHKa HaBUYAIbHO1 JUCITUTUTIHI

HopmaTtusHa

Bug I(iHI_[eBOl"O KOHTPOJIIO — CCMGCTpOBI/Iﬁ CK3aMCH

Jlenna ¢opma HaBYaHHS

Pix miaroroBku

1-i1

Cemectp

1-i

Jlekmii

30 rox.

[IpakTuyHi, ceMiHapChKi 3aHATTS

60 ron.

CamocriitHa poboTa

90 ron.

1.6. 3arutaHoBaH1 pe3yJIbTaTH HaBYaHHS.

3riiHO 3 BHMOTaMH OCBITHbO-NIpO(eciiiHOi MporpaMu CTYAEHTH MOBHUHHI JTOCATTH TaKHX
pe3ynbTaTiB HABUYAHHS
3HATH: OCHOBHI IOHSATTS, O3HAYEHHS Ta TEOPeMHU AU(epeHIiaIbHOTO YUCICHHS O/IHI€T 3MIHHOI.
BMITH: pO3B’SA3yBaTH pI3HI 3ajadl 13 3aCTOCYBaHHSM METOMAIB Teopii TpaHHUIb Ta Teopii
T epeHIiaTbHOTO YUCICHHS O/IHI€T 3MIHHOI.



2. TemMaTHYHHUH IJIAH HABYAJILHOI TUCHHUILTIHA

Bemyn.  Ctpykrypa kypey “Maremarnynuii ananiz (mepumid cemectp)”’. Koporkuit
OIJIsI HaBYAIBHOI JTEpaTypu 3a TEMAaTUKOK Jiekuid. CTpykTypa JIEKLid 3 MaTeMaTHYHOTO
aHaJi3y Ta 0COOIMBOCTI OCHOBHHUX CKJIAJJOBUX KYPCY, IKHI MPOTIOHYETHCS.

Po3zoin 1. Mosa mamemamuxu, meopis epanuysb, HenepepeHicmos YHKYILL.
Tema 1. @ynxyii ma memoou elemMeHmapHoi Mamemamuxu.

Jlinitini  ¢ynakuii. Ksagpatuuni ¢ynkmii. Po3B’s30k  kBajgpaTHUX piBHSHB. Po3kiagaHHs
MHOTOYJICHA HA HE3BIJHI MHOXHHKH. J[iIEHHS MHOTOWICHIB. MeToj IHTEpBalliB PO3B’SI3KY
HepiBHOcTeH. @DyHkmist Moxynas. [lokasHi, cremeHeBi Ta Jyorapudmiddi  QyHKITI.
TpuronomeTpuyHi (QyHKIII].

Tema 2. Enemenmu mamemamudnoi 102Ky ma meopii MHONCUH.

Omneparii MaTreMaTH9YHOi JIOTIKKM Ta 1X BiactuBocTi. KBaHTopu. MHOXWHU, KIacudikarop.
OCHOBHI BiJJHOCHHHM Ta omepallii HaJl MHOXXHHAMH Ta iX BJIACTHBOCTi. AKCIOMAaTHKa MHOKUHU
nificaux yucen R: akciomu moss, ynopsiAKOBaHICTh, MOBHOTA. O3HAYEHHS BEPXHBOI 1 HUKHBOT Ta
TOYHOT BEPXHBOI 1 TOYHOI HWXKHBOI TpaHi MHOXXHUHHU, KpHUTepil cympeMyma Ta iHQIMyma.
[Tpomixkku B R, BiIKpUTH, 3aMKHEHI MHOKHHHU, OKOJIM. BiIHOCHHH MiX TOYKOIO Ta MHOKHHOIO
(BHYTpIILIHA, TPaHUYHA, 1301b0BaHa). [Ipuknaau. BinoOpaxenHs ta QpyHKii, BiAMOBIIHOCTI MiXkK
MHOXHHAMU (1H'€K1isA, CIOp'eKIis Ta Ouekis). 3aBnaHHs QyHKIiH Ta oneparii HaJl HUMH.

Tema 3. Teopia epanuys.

Busnauenns rpanuni  umcnoBoi ¢yHKHIT 1 nociigoBHocTi. Kputepiii  Komi  icHyBaHHS
rpanui. OJMHUYHICTh TpaHuLl. TeopemMa NMpo 4YacTKOBI I'paHUIIl (3B'SI30K YAaCTKOBUX TI'PaHUIb
i3 rpanunero QyHkiii). Bepxus i HmwkHA TpaHuns. BusHauenns rpanuii ¢yskmii mo Ieitne i
no Komn ix exBiBaneHTHICTb. Teopema mnpo apudMmeTwyHi nii 13 TrpaHUIsIMH. Teopema
Beiiepmtpacca mpo iCHYBaHHsS TpaHUIl MOHOTOHHOI OOMEXEHO! IOCHIIIOBHOCTI ii aHaior
i ¢yHkuii. [epma ta gpyra 4ymoBi TpaHUIl, YUCIO e, Ta IHII I'PAaHUI 3 HUMHU IOB'sI3aHI.
ExBiBaJIeHTHOCTI, 110 BUIUIMBAIOTh 13 BH3HAUHUX TIpaHulb. CHMBOIUM aCHUMITOTHYHOIO
nopiBHsAHH, O-cumBousika. IIpaBuno Jlomitamio. ACHMOTOTHYHI  PO3KIQJEHHSA  5-TH
eneMeHTapHuX (YHKIIH 3a popMynoro MaknopeHa.

Tema 4. Henepepsnicmo ¢hynxyiil.

Busnauennss HenepepBHOCTI (QyHKHii y Toumi 1 Ha MHOxuHI. Kiacudikamis Touok
po3puBy ¢yskmii. Teopema mpo mnpomikHe 3HaYeHHS HemepepBHOI ¢yHkuii. Teopema mpo
HenepepBHICTh 3BOPOTHOI (yHKIIT. [Tpsimi 1 3BOPOTHI TPUTOHOMETPHUYHI 1 TirepOoIiuHi QyHKIII.
Teopema npo HenepepBHICTh eNEMEHTApHUX (PYHKITIH.

Po30in 2. [ludepeniiianbae YucIeHHS Ta TEOPEMHU MOB’si3aH1 3 AudepeHiioBaHuMH
GyHKIIIMU.

Tema 1. I[loxiona ma ougepenyian ¢hynxyii.
Busnauenns noxinHoi ¢yHkuii B Tour, ii reomeTpuuHud 1 ¢izuyHMi 3MicT. BuzHaueHHs

mudepenniana Qynkmii. Moro reomerpuunuit 3wmict. [lpaBuna mgudepeHIiroBaHHs, MOXiTHA
3BOpPOTHOI (yHKII1. Tabmuis moxigHuX.



Tema 2. Iloxioni ma oughepenyianu euwjux nopsoxie.

Busnavenns moxigHux Ta audepeHumianip mopsaky, Ouibmomy HibK mepmmi. IlpaBuma ix
obuncnenns. ®opmymu obumcnenns 1% i 2% moxinHoi 3BopoTHOi  dyHKIii. Popmymnu
obuncinennss 1% i 2% moximHoi Qynkuii, 3ananoi mapamerpuuno. @opmynn obumcieHHs 1°
i 2 moximHoi ckmamHoi (Qynkwii. @opmyna N moximHoi ais QyHkuii: a) @ 6) sinX; B)

1
cosx; 1) X" (meZ); n) Inx; e)—. Dopmyna JleHOuuns s (uv)(”). dopmyna JlenOHuIs
X
aa d'(uv).
Tema 3. OcrosHi meopemu npo ougepenyitiosani GyHkyii.

JlokanpHi excrpemymu ¢yHkuii. Teopema @epma. Teopema Pommsa. Teopema Jlarpamxa.
®opmyna ckiHueHux npupoctiB. Teopema Komri. Teopema JlapOy.

Tema 4. ®opmyna Telinopa Ta ii 3aCTOCYBaHHS.
®opmyina Teiinopa B okomi Xg =0 13 3anumkoBuM wieHoM y (opmi [leano ta Jlarpanxka s
¢yukiii:: a) €*; ©)sinX; B) cosx;

) 0
r) In(1 +Xx); a) (1 +x)* IIpasuno Jlomitans pO3KPUTTS HEBM3HAYEHOCTEH BUIY: a) 6; 0)
o0
~

Po30in 3. 3actocyBaHHs UQEPEHIIaTFHOTO YUCICHHS 10 BUBYCHHS BIIACTUBOCTEH
¢byHnkuii Ta moOynoBu rpadikiB GyHKIIIH.

Tema 1. Monomounnicms ma excmpemymu QyHKYIU.

HeoOxigHa 1 AOCTaTHS O3HaKa CTPOroi MOHOTOHHOCTI AudepeHuiioBanoi ¢pynkuii. HeoOxinHa
yMOBa sKcTpeMyMy  audepeniiioBanoi  Qyukimii. JloctaTHS yMoOBa  3KCTPEMyMY
nudepeHIiiioBaHoi QyHKIII.

JloctaTHS ymMoBa 3KCTpeMyMy JBiul JauepeHIiiioBaHOi (yHKIIII.

Tema 2. Onyxnicmo ¢hyukyii ma ii acumnmomu.

HocratHi ymoBu omykinocti @yHkmii. [loctatHi yMoBHM meperuHy rpadika (QyHKII.
HeoOximHi 1 nmocrtaTHi yMoBM icHYBaHHSA y (yHKIIT moxuiaux acuMnToT. OCHOBHI THUIH
HEBU3HAYEHOCTEN.

Poznin 4. [locnioowcenns ma nobyoosa epaghika ¢hynxyii.

Tema 1. Jlocniosxcenns ma nobyoosa epaghika ¢pyuxyii.
Cxema nmocmimkenHs g QyHKII 3agaHoi sBHO. Cxema JOCTIKEHHS ISl KPUBOI 3aJaHOL
napaMeTPUYHO Ta y MOJSPHINA CUCTEM] KOOpPJIUHAT.



3. CTpyKTYpa HABYAJILHOI M CUMILIIHI

HazBu po3aimiB i Tem

Kinekicts roany

neHHa Gopma

yCbOI'O Jlexmit [Ipakr.3ansar. | Camocriiina poboTta
(rox.) (rox.) (rox.)
Po3ainn 1. MoBa MaTeMaTHUKH, TEOPis IPaHMIlb, HETIEPEPBHICTh (PYHKITIH.
Tema 1. @ynkuii Ta wMeroau 18 1 8 5
€JIEMCHTAPHOT MATEMATHKH.
Tema 2. EnemMeHTH MaTeMaTU4HO1 10 1 4 4
JIOTiKHM Ta TEOPii MHOKHUH.
Tema 3. I'panuti. 30 4 10 13
Tema 4. HenepepBHICTh (DyHKITIH. 20 4 6 8
Pazom 3a pozninom 1 78 10 28 30
Pozain 2. ludepennianpHe YUCICHHA Ta TEOPEMH IOB’sS3aHl 3 JUQepeHIiiHoBaHIMHA
byHKIISIMU.
Tema 1. IloxingHa Ta qudepeHtian 16 2 6 8
byHKII.
Tema 2. [MToximHi Ta 16 2 6 8
mudepeHItiany BULIUX MOPSIKIB.
Tema 3. OcHOBHI TeopeMu PO 16 4 2 4
nudepenuiioBani GyHKIII.
Tema 4. ®opmyna Teitnopa Ta ii 18 2 6 8
3aCTOCYBaHHS.
Pazom 3a pozisiom 2 66 10 20 28

Po3ain 3. 3actocyBanHs nudepeHIiaTbHOTO YHCICHHS 10 BHUBYEHHS BJIACTUBOCTEU
¢byHkuii Ta moOynoBu rpadikiB GyHKIIH.

Tema 1. MOHOTOHHICTH Ta 14 2 4 10

eKCTpeMyMH (QYHKIIIH.

Tema 2. OnykiicTs QyHKIIH Ta 34 4 5 12

ix acumnToTH. ['padiku

GyHKII.

Pazom 3a pozainom 3 48 6 9 22
Po3ain 4. Jlocmimkenns Ta mooyaosa rpadika GyHKIii.

Tema 1. JlocmijkeHHsS Ta 18 4 3 10

noOynosa rpadika QyHKIii.

Pazom 3a posninom 4 18 4 3 10
Yceboro roqun 180 30 60 90




4. TeMy NPpAKTUYHUX 3AHATH

No Haspa temu Kinpkictb
3/m TOJIUH
1 ODyHKIIIT Ta METOAM €JIEMEHTAPHOI MAaTEMAaTHUKH. 8
2 | EnemMeHnTH MaTeMaTUYHOI JIOTIKH Ta TEOPIl MHOXKHH. 4
3 | Teopis rpaHuIls. 10
4 | HenepepBHICTh (hYHKIIIH. 6
5 | [oximna Ta nudepenmian GyHKII. 6
6 | IloxinHi Ta audepeniiany BUIIUX MOPSIKIB. 6
7 | OcHOBHI TeopeMu Mpo nudepeHiiioBani GyHKITI. 2
8 | ®opmyna Teiinopa Ta ii 3acTOCyBaHHS. 6
9 | MOHOTOHHICTb Ta €KCTPEMYMH (PYHKITIH. 4
10 | Onyxkdicte ysKIHiN Ta iX acumnTotu. ['padiku QyHKIIN. 5)
11 | Jocnimxenns ta noOynoBa rpadika GyHKIi. 3
Pazom |11 60

Po3zaia 1. MoBa MaremMaTHKH, TEOPis TPaHUIlb, HETIEPEPBHICTH (PYHKITIH.

Tema . @yHKIIIT Ta METOIU €JIEMEHTAPHOI MaTEMaTHKHU.

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

Tema 2. EneMeHTH MaTeMaTUYHO]I JIOTIKH Ta T€OPii MHOKHH.

Nel. B1. Crp. 3. 1%, 2%, ..., 11*,
Ne2. B1. Crp. 4. 1%, 2%,

Tema 3. Teopis rpaHULb.

Nel. JI. 389, 401*, , 407, 418*, 419, 420, 425*, 436, 446, 448, 457, 458, 466*, 503, 505, 507,
508, 519, 531, 532, 533, 561(a, 6), 562, 563, 1324, 1325, 1349, 1398, 1399, 1400, 1401, 1402,
1406.1, 646, 651, 653, 655, 658.

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

Tema 4. HenepepBHICTh QyHKIIIH.
J. : 688, 689, 690, 692, 694, 700.
B1. Crp. 8,9. 1*, 2%, 3% 4* 5% 6.

Po3znin 2. JludepenmianbHe 4YHCIEHHS Ta TEOpPEMH IOB’s3aHl 3 Ju(epeHIiiioBaHUMU
GyHKIISIMU.

Tema 1. Tloxigna Ta nudepeHmian GyHKIi.

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

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

Tema 2. TloxinHi Ta AudepeHLiany BULLUX MOPSIKIB.

. 11(15,25,41,56,59,61,62,65,90).



B1.Ctp. 15. *.

Tema 3. OcHoBHI Teopemu npo nudepeHIiiioBani QyHKITI.
Tema 4. ®opmyna Teiopa Ta 1i 3aCTOCYBaHHS.

B1.Crp 17,18. 1*,2% ..., 13*.

Po3ain 3. 3acrocyBanHs qudepeHIIabHOTO YUCICHHS 10 BUBYCHHS BIACTHBOCTEH (PYHKIIHA Ta
nmoOya0BH TpadikiB PyHKITIH.

Tema 1. MOHOTOHHICTD Ta EKCTPEMYMH.
Tema 2. Onykmicts GyHKIIHN Ta iX acuMnToTy. ['padiku GyHKIII.

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

B1.Crp 18. *.
5. 3aBraHHs 1J151 CAMOCTiHHOT podoTH
Ne HazBa temu KinpkicTh
3/ TOIUH
1 | BuBuuTH enemenTapHi GyHKIIT Ta X BIaCTHBOCTI OBOJIOMITH 5)
METOAAMU €JIEMEHTAPHOI MAaTEMaTHUKH.
2 | OBonoAiTH eJIeMEHTaMU MaTeMaTHYHOI JIOTIKH Ta TeOpii MHOXKHH. 4
3 | OBoyOAITH TEOPi€I0 TPAHUII. 13
4 | HaBuuTucs nepeBipku (PyHKIIIH HA HETIEPEPBHICTD. 8
5 | OBoOAITH HABUYKOIO MOUIYKY MOXITHUX Ta AU(epeHuiaaiB GyHKIi. 8
6 | BuBunTH, K 3HAXOUTH NOXIIHI Ta TU(EpEHITiaTi BUIIUX TOPSIKIB. 8
7 | HaBunTHCA 33aCTOCYBaHHIO OCHOBHUX TEOpeM Ipo JudepeHiiiioBaHi 4
byHKIii.
8 | BuBuutu gopmyny Teitnopa Ta 0BOJIOIITH BMIHHSM ii 3aCTOCYBATH. 8
9 | HaBuuTHcs nepeBipsiTH HA MOHOTOHHICTh Ta €KCTPEMYMH (PYHKITIH. 10
10 | HaBuuTHCS nepeBipsATH ONYKIICTh (PYHKIIIH Ta 3HAXOAUTH iX 12
acuMnToTH. HaBunTucs nociikeHHIo Ta no0yaoBi rpadikis GpyHKIIH,
1110 33/1aH1 SIBHO.
11 | OBonoAITH aATOPUTMOM JIOCTIIKEHHS Ta MOOY10BH rpadika GyHKIIT, 10
O3HAWOMHTHCS 13 BUITAIKOM IO 3a7jaHa TTapaMEeTPUYHO Ta Y MOJISAPHIH
CHCTEML.
Pazom |11 90
Po3znaii 1.

Tema 1. dyHK1I{ Ta METOIU €IEMEHTAPHOT MATEMAaTHUKH.

Nel. B1. Crp. 2. 1%, 2%, 3%, 10*.

Tema 2. EneMeHTH MaTeMaTUYHO]I JIOTiKU Ta TEOPil MHOXKHH.

Nel. B1. Crp. 4,5. 1% 2% ..., 11*.

Tema 3. Teopist rpaHULb.



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

Ne3. 1. 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 QyHKITIH.
Ne4. JI. 687,702, 717, 720, 723, 725, 760, 762

Po3znaia 2.
Tema 1. TloxinHa Ta qudepeniian QyHKIii.

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

Tema 2. TloximHi Ta qudepeHITiagy BUITUX MOPSIKIB.
Tema 3. OcHOBHI Teopemu npo nudepeHIiiioBaHi QyHKITI.

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

Tema 1. ®opmyna Teiinopa Ta ii 3aCTOCYBaHHS.

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

Po3aia 3.

Tema I. MOHOTOHHICTH Ta €KCTPEMYMH.
Tema 2. OnyxiicTh QyHKIUIN Ta IX acUMOTOTH. ['padiku GyHKII.

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).

Po3naia 4.

Tema 1. Jlocnioscenns ma nobyoosa epagixa ¢yHkyii.
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.

Jliteparypa:
B1: benses H. P. « Metonnueckue ykaszanus 1o kypcy: Maremarnaeckuit ananus. [lepBbiit
CEMECTPY».
B: BonkoBbicckuid, JIyni, ApamanoBuu «COOpHUK 3aad 1O TEOpUH (YHKIUN KOMITJIEKCHOTO
HEPEMEHHOT 0.
J: HemunoBuy «COOpHUK 3a/1a4 U YIPAXKHEHUH 110 MATEMaTUYECKOMY aHAIIU3Y».
K. : KynpsBues. «COopHUK 3a7a4 U yIIpakHEHH 110 MaTeMaTu4yeckomy aHaimuzy». T.1, 2.
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6. InauBinyanbHi 3aB1aHHs

Bapiantu po3paxyHKOBUX pPOOiT.

7. Meroau HABYAHHA
[TosicCHIOBaIBHO-LTFOCTPATUBHUM, PENTPOIYKTHBHUM, €BPUCTUIHUNA METOIU; METOJ MPOOJIEMHOTO
BHUKJIQACHHA.
8. MeToau KOHTPOJIIO

IToTroune TCCTYBAHHA, KOHTPOJIbHA po60Ta, 3aXHUCT ,I[OMaHIHiX 3aBJaHb, CeMeCTpOBI/Iﬁ CK3aMCH.

9. Cxema HapaxyBaHH# 0ajiB

[Torounuii KOHTPOIIB, CaMOCTiifHA pOOOTa, IHAUBITYaTbHI 3aBIaHHS [TincymxoB Cyma
Uil eK3aMeH
KoHntposbHa
. ) ) Pozmin pobora,
Pozmin 1 Posnmin2 | Po3min 3 4 nependaueHa | Pasom
HaBYAJIbHUM 40 100
TUTAHOM
TIWT|T| T|T|T|T|T|T1| T2 T1
213|1411|2|3]| 4
212|212 (22|22 |4 4 6 30 60
T1, T2 ... T12 — Temu po3auiiB.

Kpurepii oniHroBaHH$ 3 1M CUUILTIHA
1. IMoroune ouinroBanug — 60 oaJis.

Ilpomseom cemecmpy cmyoenm ompumye 6anu 3a HACMYNHI BUOU OISLILHOCHI:
1. AyauropHa poGorta (Jekii): 5 Oanis.
2. AynutopHa poboTa (Ha MpakTUYHUX 3aHATTX): 15 Oanis.
3. CamocrtiitHa po6oTa cTyaeHTa (qoMarHi 3apaHss) 10 Oanis.
4. IloToyHUI KOHTPOJIB!
- KOHTpoJIbHa poOoTa y ABox yactuHax: 30 OamiB (15 3amau mo 2 Gana + MOXKIMBICTH
OTpUMaTH 6 JT0IaTKOBUX OLJIiB).

3asnaueni 6anu Hapaxo8yrOMvCs 3a HACMYNHUMU KPUMEPIAMU:

1. CTyaeHT yBa)xHO CIiAKY€ 32 BUKJIQJaHHAM TEOPETUYHOTO MaTepialy, BeJle MOBHUI KOHCTIEKT
JIEKITH, aHaJli3ye Ta OPIEHTYEThCA y Marepiaii (moMivdae MOMUIIKH, 3a7a€ 3MICTOBHI THUTaHHS,
BIJIMIOBiIa€ Ha MUTAHHS JIEKTOpa) — 5 OamiB. SKIO CTYAEHT CUCTEeMAaTUYHO 3alli3HIOETHCS 0e3
MOBAKHOT MPUYMHU, HE BeJIe KOHCIEKT JICKI[I BiIBOMIKAETHCS 200 BIBOJIKAE 1HIIUX, HE MOXKE
BIJIOBICTH Ha IMPOCTI 3alIUTaHHsSI CTOCOBHO MaTepiajly 3a SKUM Mae CIAKyBaTH, TO 3 S OaliB
CTATYIOTbCS Oalu NPOMOPLIHHO KIIBKOCTI 3pO0JIEHUX 3ayBakeHb, 3ami3HEHb a0o0 IMPOIYyCKY
MaTepiay y KOHCIIEKTI POJIOBXK YChOTO CEMECTPY.

2. CTyIeHT yBaXXHO CIIAKYE 3a METOJaMH PO3B’S3KY 3a/1a4, BE/Ie MOBHUN KOHCIEKT MPAKTUIHUX
3aHATh, aHATI3YE Ta OPIEHTYETHCS y Marepiaii (momidae MOMUJIKH, 3a7a€ 3MICTOBHI NMUTAHHS,
BIJIMIOBiIa€ HA MUTaHHs BHUKJIagada) — 5 OaiiB. SIKIIO CTYAEHT CUCTEMAaTUYHO 3alli3HIOETHCS 0€3
MOBAXHOT NMPUYMHU, HE BeJe KOHCIICKT MPAKTUYHHX 3aHATH BiJIBOJIKAETHCS ab0 BIIBOJIKAE
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IHIIKX, HE MOXKE BIMOBICTH HA MPOCTI 3alUTaHHA CTOCOBHO Martepialy 3a SKMM Ma€ CIiIKyBaTH,
TO 3 5 0adiB CTATYIOTHCS OanaM MPOMOPIINHO KITBKOCTI 3p00JEHUX 3ayBaKEHb, 3aIi3HEHb ab0
IPOMYCKY MaTepianry y KOHCIIEKTI IPOJIOBK YChOTO CEMECTPY.

[Ile 10 GamiB cTyaeHT 3apo0Jsie 3a PO3B’SM30K ayAUTOPHUX 3aaad MpoTaroM cemectpy (Oims
Jomii abo caMOCTIHO Y 30IIUTI).

3. [IpoTsiroM ceMecTpy y SKOCTI CaMOCTIiHOT poOOTH CTyIeHT BUKOHYE 10 moMamiHix 3aBaaHb 3a
Akl orpumye mo | Oany 3a koxkHe 3a ymoBH BHKoHaHHS Ha 71-100%, 0,5 Gama 3a 50-70%
BukoHanHs, 0,25 6anu 3a 21-50%, 0 3a 0-20%.

4. Y KOHTPOJBHHHA pOOOTI KOXHE 3aBJaHHS OIIHIOETbCA MO 2 Oanu, OKpiM Trpadika Ta
JI0JIATKOBOTO 3aBaaHHs (+3 Oann). 3a KO)KHY HE3HaYHY HETOYHICTh IIPH NMPABUILHOMY PO3B’SA3KY
3amadi (MOMUJIKK 32 HEYBAXKHICTIO, HANpUKIAA 3a0yTud 3HAK abo apuMeTHYHA MMOMUIIKA)
3HiMaeTbes 10% BiJ 3aranbHOI KUIBKOCTI 0ajiB; 3a KOXKHY CYTTEBY OMUJIKY IPU MPABUILHOMY
3araJlbHOMY poO3B’si3Ky 3HiMaeTbesi 20%; 3a 4YacTKOBHM pO3B’A30K Oaid HApaxOBYIOTHCS
MIPOTIOPITIAHO.

SIKIIo BUSBJICHO, IO CTYIEHT CHHCyBaB a00 MHCAaB HE CaM, BHKOPHUCTOBYBAB HEIO3BOJICHI
Mmarepianu, oMy craBuThCs 0 6aiB 13 MOMITKOIO aKaJeMiqHe 1aXpaicTBo.

Tunosuii sapianm KOHMPOLHOI pobomu.
Yacmuna 1:

1. OGuucANTH TPaHHULIL:

a) Iim—‘5+x_2, (2 6amm);
-1 x+1
6) lim S5+ D =1 5 Gamm);

x>-1 (X +1)sin(zXx)

2x+1
B) 1@2(22::;) . (2 6ama);

1) lim(3 —1)(x+x°+12)", (2 6am);

X—>0

xe* — (L—x)sin x
3

1) lim , (2 6ammn).

x—0
2. 3HalTH TOJIOBHUH WiieH (€KBIBAJICHTHICTh HAUTIPOCTIIIOTO BUTIISALY) sl (DYHKITI1:

S
(2—x)**-(1+coszx) womn X—>1, (2 Gamm).

3. 3HalTH TOYKU PO3PUBY, BKA3aTH iX XapakTep 1 moOyayBaTH ecki3 rpadika:
X—=5
=———— (2 6amm).
Y x5 ( )

o001 3HaliTH TOUYKM PO3PHUBY Ta BKA3aTH iX XapakTep:

cosX 1
y = e—l-Z si*x (000. 3 Ganm).
X—rml2
Yacmunua 2:

1. 3HaiiTv BKa3aHi HOX1IHI:
a) y.-? y:arctg((p(xz)+\|12(x))—(cos(Zx—3))_7 X* (2 6amn).
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6) Y.,y -? x=1—¢, y=eT (2 Gan).
B)Yys Yl -2 x> +y+Iny=0 (2 6am).
r) X, x'y’2 -? y= VX +sin x (2 6amm).
2. 3a nomomororo ¢opmynu Teitnopa:
a) Poskmactu Y= e _cos?’x, x—0, g0 o(xs), (2 6ann);

0) OuinuTH aOCOMIOTHY MOXUOKY HAOIMIKEHHS
2 3

|n(1+x)zx—x7+%, SIKIIIO Xe[O;%]. (2 6amm).

(20)

3. 3maiitn Yy, axmo y = (X* +4)-5°. (2 6am).

2t
4. Nocmiguty Ta moOyAyBaTH MapaMeTPUYHO 3a1aHy KpuBy: X=1—¢', y = T , (2 6amiB+3

JIOJIaTKOB1).

2. 3akuarou”e ouiHwBaHHSA — 40 0aJiB 3a icuT

TumoBuiA BapiaHT eK3aMeHalliiHOro Oljgera:

XapkiBcbkuil HanioHaJbHUi yHiBepcuteT iMmeni B.H. Kapa3sina

HHI KOMIT'FOT€PHOT (Pi3UKHU Ta EHEPreTUKU
CrieuianpHICTh 105 npuknaaHa ¢i3uka Ta HAaHOMaTepianu
Cemectp 1

®opma HaBUYAHHS JIeHHa
PiBenb BHIIOT OCBITH (OCBITHRO-KBaJI(DiKAIIIMHMI PIBEHB): OaKazaBp
HaBuanbHa mucouiurina: «MaTeMaTHYHHHA aHAJI3Y.

EK3AMEHALIMHNI BUIET Ne 30

12

1. BwuzHaveHHs moxigHOi GyHKLIT B Toull, ii reoMeTpuuHuil 1 ¢i3nyHuid 3MicT. BuzHaueHHs
mudepenniana Qynkuii. HMoro reomerpuunuii 3mict. JudepeHuiiioBaHicTs Ta iCHyBaHHS

noxigHoi. PiBHsHHS noTH4YHOT Ta HOpMaii. (8 OamiB)
X —X

2. OOuuciuT Iimu . (8 GamiB)
x=0 X —sin X

3. 3maiitu Y, Y, y;’; , Ao X =5cost, y=>5sint . (8 Gaxnis)

4. 3uaiiti INL,3 ¢ Tounictio 102, (8 Gaxis)
2

2(x-1)

5. TloGynysaru rpadik GyHKIIl: Y= . (8 6aiiB)

3aTBepKeHO Ha 3acilaHH1 Kadenpu iHPopMaLiifHUX TEXHOJIOTIH y (P13UKO-eHepreTUYHUX
2

cucremax. [Ipotokon Ne Bifg “ 20
3aBimyBad kadeapu (Pycian CYXOB)
i amue
Ex3amenarop (Onexcanap JIEOHOB)

MiAIc
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Cxema HapaxyBaHHs 0aJiiB Ha icnuTi:
Ex3amenartitiguii Oler ckiragacTbed 13 5 3aB1aHp, 3 HUX
L] Hepme 3aBJIaHHA - 1I€ TeopeTHqu MMUTAHHI,
® 3 JIpyroro 1o IT’STe 3aBJaHHA — 1€ MPAaKTHUYHI 3a7ad4i.

KosxHe 3aBIaHHs OLIHIOIOTHCS 10 8 6ajiB, AKi HAPAXOBYIOTHCA 32 HACTYIIHUMHU KPUTEPISIMU.

3a nepwe 3agdanns (meopemuune numauws): TOBHE (OPMYJIIOBAHHS Ta 3alHC OCHOBHHUX
O3HaueHb, BIACTUBOCTEH, (HOPMYII, TEOPEM CTOCOBHO 3MICTy MUTaHHS — 8 OaJiB.

banmu Ha Bce mMUTaHHA PO3MOAUISIIOTECA PIBHOMIPHO. 3a BIACYTHICTIO YaCTHHHU BIAIOBIAI Ha
OUTAHHS, y TOMY 4YHCII TNpHKiIaga abo JoBeAeHHS (SKIIO 3a3HAuyeHl y MNUTaHHI) Oanu
3HIMAIOTHCS MPOMOPIIIAHO (BIAMOBIHA YacTHHA Bia 8); HENMpaBWUJIbHA BIAMOBIIbL HA YACTHHY
NUTAHHS PaxyeThCs K BIACYTHS 4YacTHHA; 32 HE3HAYHI MOMMIKM a00 HETOYHOCTI y BiANOBiai
3HIMaeThes 1 Oan.

3a 3a60anns 3 Opy2oeo no n’sme (3adaui): TOBHUMN PO3B’SI30K Ta MpaBUIIbHA BIAMOBIAL — 8 OaiB.
3a KOXKHY He3HaYHY HETOYHOCTI MPH MPaBUILHOMY PO3B’ 3Ky 3aaui (MIOMUJIKU 32 HEYBAXKHICTIO,
Hanpukiay 3a0yTuil 3HaK abo apuMeTHyHa MOMMWIIKA) 3HIMAEThCs | 0ai; 3a KOKHY CYTTEBY
MOMUJIKY TIPU MPABUIIBHOMY 3arajlbHOMY pO3B’SI3KYy 3HIMAEThCs 2 0alia; 3a YaCTKOBUI PO3B’SI30K
0ajaM HapaxOBYIOTHCS MPOIOPIIHO BOCBMUM YacTHHAM pPO3B’S3Ky 3ajadvi (3 maroMm y 1 0ai),
HaIpUKJIa, MOJOBHHA 3a7a4i — 11e 4 Oaa.

S0 BUSBICHO, MO CTYACHT CIHCYBaB a00 THCaB HE caM, BHUKOPHUCTOBYBAB HEIO3BOJICHI
Mmarepianu, oMy craBuThCs 0 6aliiB 13 MOMITKOIO aKaJeMiqHe 1aXpaicTBo.

3arajbHa cxeMa HapaxXyBaHHs 0aJiiB
(3a BUJIaMM JislJIbHOCTI)

AynmuTtopHa poboTa, caMOCTiifHa poO0Ta, MOTOYHUI KOHTPOIIh
(po3paxyHKOBa Ta KOHTPOJIbHA POOOTH)

Buan gistmpHOCTI KUIBKICTH OaJtiB
AynuTopHa pobora (JieKiiii) 5
AynuropHa pobora (Ha 10
NPAaKTUYHUX 3aHATTSIX)

CamocriiiHa po0oTa cTyeHTa 15
(lomariH1 3aBJiaHHs)

KonTtponbsHa pobora 30

Bcworo 60

Icnut 40

Cyma 100

HIxaja omiHlOBaHHSA

Cyma OamiB 3a BCi BUAH . ) ..

N . ) Orinka /Uit YOTUPUPIBHEBOT IITKAITH
HABYAJIBHOI  JISUIBHOCTI i

OLIHIOBAHHS
MPOTATOM CEMECTPY
90 - 100 BIIMIHHO

70-89 noope

50-69 3aJI0BLILHO

1-49 HE3aJ0BLIHHO
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10. PexoMeHna0BaHa JiTepaTypa

Metoanune 3a0e3neyeHHs. OMOpHI KOHCHEKTH JIGKLIH, BapiaHTH KOHTPOJBHUX

3aBJaHb, KOMIIJIICKC HaBYaJIbHO-METOAUYHOI'O 3a0e3IeueHHs ,I[I/ICHI/IHJ'IiHI/I (y TOMY YHCITi

JMUCTaHIiiHI, Taki sk, Z00M koHdepeniii, mucranuiiauii kypc Moodle, Telegram wuari);

BapiaHTH KOHTPOJIbHUX 3aBJaHb.

N

OcHoBHa JiTepaTypa

Jleonos O.C., I'ax A.I'. «MaremaTuuauii anainiz. TeopeTudHi BiIOMOCTI, 30ipHUK 3a/aa4 i3
NPUKIIAaMu pO3B’sI3aHHs y 1BOX yactuHax. Yactuna 1», HaByanpauii mociOnuk — X. : XHY
imeni B. H. Kapazina, 2019. — 153 c.

B.I'. 3uma, M.P. bensieB, «Heo3nauenuii ta o3Hauennii inrerpamu: [linpyunux st ¢isukis
ta imkeHepiB. Kaura 1. Teopernuni BizomocTti.» — K.: Maiictep-kiac, 2006. — 448 c.

B.I'. 3uma, M.P. bensieB, «Heo3nauenuii ta o3Hadenuii inrerpamu: [ligpyunux st ¢isukis
Ta imkeHnepiB. Kuura 2. 3anaui, po3s’si3anHs, Bka3iBku.» — K.: Maiictep-kiac, 2007. — 336c¢.
I''M. ®uxrenronsn, «Kypc auddepeHInaab-HOro 1 HHTETPaIbHOTO HCUHCICHUS,

T. 1,2,3. — M., Hayka, 1969.

JLIA. Kynpsieues, «Kypc marematudeckoro ananuzay, Tom 1,2,3. — M., Bricmas mikona,
1981.

B.II. lemunoBuu, «COOpHUK 3a/1a4 U yNPaXKHEHUH [0 MaTeMaTUUYECKOMY aHaIu3y». — M.,
Hayxka, 1977.

H.P. benseB, «Meronuueckue ykasaHus IO Kypcy: Marematudeckuid ananu3. llepBsiid
CeMeCTp».

JonomixkHa Jiitepatypa

B.A. 3opuu, «Maremarnueckuit ananuz», Towm 1,2. - M. Hayka, 1981, 1984.

JLA. Kynpsisues, A.Jl. Kyracos, B.W. Uexnos, M.U. [l1abynun, «CO0OpHUK 3a1a4 U
YOPaKHEHUH M0 MAaTEMAaTUYECKOMY aHAIU3Y», Yacts 1. [Ipeaenbl 1 HENPEPHIBHOCTS ,
Yacts 2. UnTterpains! u psael. — M. , Hayka, 1973.

. WN. Jlsmko , A.K. bospuyk, S.I'. Tait, I'.Il. TomoBau, «CmpaBouHoe mocoOue IO

MaTemaTuueckomy aHanusy» - K., Buma mkoma, 1983.
W.H.Bponmreiin, K.A. CemonaseB, «CnpaBo4HHK IO MaTeMaTHKe Ui WHXXEHEPOB U
ydamuxcs By30B». - M., Hayka, 1986 .

. BonkoBeicckuit, JIyni, ApamanoBud, «COOpHUK 3aa4 MO TEOPUH (PYHKIMI KOMIUIEKCHOTO

MEPEMCHHOT 0.

. B.A. Unbun, 2.I'. ITo3usk, «OcHOBBI MaTemMaTH4eckoro ananuza». Tom 1,2. — M., Hayka,

1985.

11. Mocnaanus Ha indopmaniiini pecypcu B InTepHeri, Bineo-yiekiii, iHme MmeToanuHe
3a0e3ne4YeHHs

http://mathprofi.ru/; http://math24.ru/; http://mathhelpplanet.com/static.php; http://library.vspu.edu.
ua/repozitarij/repozit/texti/navchalni/Matanaliz.pdf; https://learn.ztu.edu.ua/course/view.php?id=18
95; http://sites.znu.edu.ua/bank/public_files/2009/10/matanaliz/05 _metod SAM rab.htm; http://m
oodle.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/pagel.htm
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http://matphys.rpd.univ.kiev.ua/wp/wp-content/uploads/2016/12/posibnyk2014.pdf
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