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1. MeTa qucuuniinm.

Otpumatu (yHAaMEHTaNbHI 3HAHHSI 3 MAaTeMaTUYHOTO aHali3y Ta BUPOOWTH BiAMOBIIHI
HABUYKHM, 1[0 € OCHOBOIO BHBYEHHS IHIIMX MaTeMaTHUYHHUX KypCiB Ta JO3BOJATH CTyAEHTaM
pO3B’sI3yBaTH BaXKJIMBI MPaKTH4YHI Ta TEOPETHUYHI 3ajgadi 3 pI3HUX Tajgy3eidl MaTeMaTHUKU Ta
CYMDKHUX AMCLMIUIIH, PO3YMITH TEOPETHYHI OCHOBU KOMIT'IOTEpPHMX HAyK, a TaKOX 3aKJIaayTb
OCHOBHM (pyHIaMEHTaIbHOI MATEMAaTUYHOI MiATOTOBKH, sIKa O4IKYEThCS BiJ] BUITYCKHHMKIB KIAaCHYHUX
YHIBEPCHUTETIB.

2. ITonepeani BUMOrH 10 ONAHYBAHHA 200 BHOOPY HABYAJIBbHOI NUCHUIIIHNA.
1) 3HaTH 3MicT MIKIJIBHOTO KypCy MaTeMaTHKH, alreOpy Ta MoYaTKiB aHalli3y, TeoMeTpii.
2) BmiTH po3B's3yBaTH 3a7adi B MeKaxX MIKUTBHOTO KypCcy MaTeMaTHKH, alreOpu Ta IOYaTKiB
aHajizy, TeOMeTpii.

3. AHOTaNisA HAaBYAJIbHOI JMCIUILTiHM.

Kypc maremaTHmyHOTO aHami3y CKIAJA€ThCS 3 TAKUX PO3IUTIB: BCTYI, TPAHUISI YUCIOBOI
MOCITITOBHOCTI, TpaHHWI Ta HENEepPEepBHICTh (YHKIII, moxXimHa, iHTerpan Herorona-JleitOHira,
iaTerpan Pimana, ¢pyHKIIT 6araTboX 3MiHHUX, PSIITH.

4. 3apnanHs (HaBYAJbHI 1iTi).

3aKiacTi OCHOBHM (pyHIaMEHTaJbHOI (paxoBOi MiATOTOBKH, KA OYIKYETHCS BiJ] BHUITyCKHHKIB
KJIACMYHUX YHIBEPCHUTETIB i3 crieniaibHOCTi “KoMmir’toTepHi Hayku”. 30kpema, po3BUBATH:

3K11: 3natHicTh npuiiMaT 0OTPYHTOBAHI PilICHHS.

CKl1: 3paTtHicTh A0 MaTeMaTHYHOIO Ta JIOTIYHOTO MMCJIEHHS, (OpPMYIIOBaHHA Ta
JOCIIUKYBaHHS MAaTeMAaTU4YHUX MOJEJeH, 30KpeMa TUCKPeTHHX MaTeMaTHYHHX MoJielieH,
0oOTpyHTOBYBaHHSI BUOOPY METOJIB 1 MiIXOAIB JUIsi PO3B’SI3yBaHHS TEOPETHUUHUX 1 MPUKIATHHUX
3aJa4 y rajry3i KOMIT IOTepHUX HayK, aHali3y Ta IHTepIpeTyBaHH:.

CK3: 3pmatHicth 70 TOOYJOBH JIOTiYHMX BHCHOBKIB, BUKOPHCTaHHS (OpPMAIBHUX MOB i
Mojeneil aaropuTMIiYHHX OOYMCIEHb, INPOEKTYBAaHHsS, pPO3POOJCHHA M aHami3y aJrOpUTMIB,
OIHIOBaHHS X e(EeKTHBHOCTI Ta CKJIaJHOCTi, PO3B’S3HOCTI Ta HEPO3B’SI3HOCTI AJITOPUTMIYHUX
npoOieM A aJeKBaTHOTO MOJICNIIOBAHHS IPEIMETHUX OOJIacTe 1 CTBOPEHHS HPOTrpaMHUX Ta
1HpOpPMAaLIHHUX CHCTEM.
5.Pe3yabTaTH HABYAHHSA 32 JUCHUILIIHOIO:

PesynbTaT HaBYaAHHA ®opmu (Ta/abo Metonn Bincorox y
(1.3natu; 2. BMiTH; 3. KOMYHiKamis; MeTOaH i OLiHIOBAHHSI TA miACyMKOBiH
4. aBTOHOMHICTH Ta TEXHOJIO0Ti1) MOPOroBUiA omiHui 3
BimoBigabHICTD) BUKJIAAaHHA i KpuTepiii JTUCIHUILITIHUA
HaBYaAHHS ouiHBaHHA (32
HeoOXiTHoCTI)
Konx Pesynprar HaBYaHHS
PH1.1 | 3naru TeopeTuyHi MOIOKEHHS TeKIii, KOHTPOJIBbHI 20
(03HaYeHHS MOHSTH Ta KOHCYJIbTaIli, pobotw,
(hopMyIIIOBaHHS TEOPEM) NpPaKTUYHI BUKOHAHHS
MaTeMaTHYHOTO aHaIli3y 3aHATTA, MPaKTUYHUX
CcaMOCTiliHa 3aBJaHb, 1CIIUT
pobota
PH1.2 | 3naru oOrpyHTOBYBaHHS JeKii, KOHTPOJIbHI 20
(moBemeHHs) OCHOBHHX TIOJIO’KCHB KOHCYJIbTaIli, pobotw,
(Teopem) MaTeMaTHYHOTO aHAai3y NPaKTUYHI BUKOHAHHS
3aHATTS, HPaKTUYHUX
CcaMOCTiliHa 3aBJaHb, 1CIIAT
pobota
PH2.1 | BmiTH 3acTOCOBYBaTH TEOPETUYHI JeKii, KOHTPOJIbHI 20
IIOJIOXKEHHS, IPUHOMH Ta METOU KOHCYJIbTaLlii, po0orty,
MaTeMaTHYHOTO aHAI3Y IS NpPaKTUYHI ONUTYBAHHS,




PO3B’sI3yBaHHS 3a7a4. 3aHATTS, BUKOHAHHS
camocCTiliHa MPAKTHYHUX
pobota 3aBJaHb, ICITUT
PH3.1 | Po3ymiTit MOBY MaT€MaTH4HOTO JeKii, KOHTPOJIbHI 20
aHaIizy. BmiTH KOpeKTHO KOHCYJIbTaIlii, pobotw,
(OpPMyYITFOBAaTH TBEPHKEHHS Ta NpaKTHYHI BUKOHAHHS
BHCJIOBJIOBATH CBOT TYMKH 3 3aHAITTS, HPaKTUIHIX
MaTeMaTUIHOTO aHaJTi3y. caMOCTIiiHa 3aBJIaHb, 1CITUT
pobora
PH4.1 | BMiTH BUKOPUCTOBYBATH BIaCHUA JeKii, BUKOHAHHS 20
qac 1751 e()eKTUBHOTO BUBYCHHS KOHCYJIbTalii, MPaKTUIHUX
MaTeMaTHYHOTO aHaIi3y, NpPaKTUYHI 3aBJaHb, 1CIIUT
JIOTPUMYBATHUCS BCTAHOBIICHHX 3aHATTS,
TEpPMIHIB Ti/I Yac HaBYAHHSI. caMOCTIiHa
pobora

6.CuiBBiIHOIIEHHS Pe3yJIbTATIB HABYAHHSA TUCHHUIIIHY i3 IPOrPAMHUMHM pe3yJIbTaTAMU
HaBYaHHSA

JIBTATH HAaBYaHHS JUCIUATUTIHH (KOJT) PHI1.1 PH1.2 PH2.1 PH3.1 PH4.1

IIporpamMHi pe3yapTaTH HaB4YaHHs (Ha3Ba

BuxopucroByBatn cy4acHuUd MaTeMaTUYHHH + + + + +
amapar  HEMepepBHOTO Ta  IUCKPETHOTO
aHaji3y, JiHIAHOT anreOpW, aHATITUYHOT
[MIPH2 | reomerpii, B mnpodeciiiHiii IisnbHOCTI A
po3B’sA3aHHA  3ajady  TEOPEeTHMYHOro  Ta
NPUKIaJHOTO  XapakTepy B Iporeci
MPOEKTYBaHHA Ta  peaiizamii 00 €KTiB
iHpopMaTH3aLii 3a TATy3sMH.

7.Cxema (hpopMyBaHHS OLIHKH.

7.1 @opmMu OLiHIOBAHHS CTY/IEHTIB:
CemecTpoBe OLIIHIOBaHHS:

ITepmmii cemecTp:

1) Kontposbha pobora I: PH1.1, PH1.2, PH2.1, PH3.1 — 10 6aiiB / 6 GauiB;
2) KonTponbaa pooora I1: PH1.1, PH1.2, PH2.1, PH3.1 — 10 6aniB / 6 6anis;
3) Kontpoinena po6ora I1I: PH1.1, PH1.2, PH2.1, PH3.1 — 10 GauiB / 6 GauiB;
4) Ominka 3a npaktuadi 3ausatrs: PH2.1, PH3.1, PH4.1 — 30 Gaunis / 18 Gauis.

Hpyruii cemecTp:

1) Kontponbna pobora [V: PHI.1, PH1.2, PH2.1, PH3.1 — 10 GaniB / 6 6anis;
2) KonTponbna pobora V: PH1.1, PH1.2, PH2.1, PH3.1 — 10 6aniB / 6 Gamnis;
3) Kontponbsna po6ora VI: PHI.1, PH1.2, PH2.1, PH3.1 — 10 6aniB / 6 6ais;
4) Ominka 3a mpaktuuni 3anatTs: PH2.1, PH3.1, PH4.1 — 30 GauiB / 18 Ganis.

Tunogi 3aBJaHHA KOHTPOJIbHHUX POOIT (TUB. 10AATOK 1)
- miicymMKoBe oUiHOBaHHS (Y (popMi icUTY B KOKHOMY ceMecTpi):
- MaKCUMaJIbHa KIJIBKICTh OalIiB sIKi MOXKYTh OyTH OTpUMaHi cTyaeHToM: 40;
- pe3yJIbTaTH HaBUaHHS, ki oniHtoroThes: PH1.1, PH1.2, PH2.1, PH3.1; PHA4.1;

- (hopma NpoOBeACHHS: MUCbMOBA PO0OOTA;




- BUJIW 3aBJiaHb: TeopeTnyHi nutanHs (5 mo 8%, pazom 40%), 3amaui (20% 1 40%, pazom 60%).
Marepiai, 00 BHHOCHTHCS Ha ICTIUT Y TIEPIIOMY CEMECTpi: IWB. 3anuTaHHs 1-34.
Martepiai, 10 BUHOCHTHCS HA iICTIUT y IPYTOMY CEMECTpi: TUB. 3anUTanHs 35-84.

CTyIeHT NOIyCKAaeThCs O ICMHTY, SKIIO B cemecTpi HaOpaB He MeHm Hix 20 OamiB. s

OTpPHMAaHHS 3arajbHOI MO3UTUBHOI OLIHKH 3 AUCIUIUIIHK OLIHKA 32 iCTIUT Mae OyTH HE MEHIIE HiX
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Oamm.
3anuTaHHA 1JIs1 MATOTOBKH /A0 iCIUTY B MepuIoMy ceMecTpi

[TonstTst MHOXMHU. OCHOBHI oneparii HaJ MHO)KHHAMHU.

MeTo MaTeMaTUIHOT THTYKITI.

binom HeroToHa.

binapni BigaomeHHs. [lonsaTrsa BimoOpaxkenHs. Crop'ekiis, iH'eKIist, O1€Kis.
[TOHATTSI YaCTKOBO YMOPSAKOBAHOTO MPOCTOPY.

CympemyM i iHpIMyM HEMTOPOKHBOT MHOKMHH TOYOK YIIOPSIKOBAHOTO MIPOCTOPY.
Teopema npo TOMOOTUHY XapaKTepH3aLilo BEpPXHbOT MEXi.

[TOHSATTS MOBHOTO YHOPSJKOBAHOTO IIPOCTOPY.

[ToBHe ymopsinkoBaHe 1moJe.

. HemoBHOTa ynops/1IKOBaHOTO MOJIS palliOHAIBHUX YHCEL.

. ABi Teopemu mpo i30Mopdi3M yOpSIKOBAHUX TOJIB.

. Cucrema niiicHux yuceln. Po3mmpena yncnoBa npsima.

. [punanun Apximena.

. Teopema npo 1miabHICTE MHOXKHHUA Q B R.

. [IpuHIMN BKIageHUx cerMeHTiB KanTtopa.

. Kommaxkr. Kputepiit komnaktaocti. Teopema I'eiine-bopens-JleGera.
. [ToHATTSA 9MCIOBOI MOCIiTOBHOCTI.

. 301>KHa YMCIIOBA TIOCHIIOBHICTh, €IUHICTH TPAHUII.

. Teopema mpo Tpu MOCIiJJOBHOCTI.

. HeckiHu€HHO BeNUKi MOCIIOBHICTI.

. CumBonu Jlannay. Apudmernuni oneparii Haj cuMmBonamu Jlannay.
. MonoToHHi mochimoBHocTi. Teopema Belepmtpacca mpo icHyBaHHS TpaHWI[I MOHOTOHHOI

00MeKeHO1 MOCIIiJOBHOCTI.

Uucno e. [ppamioHanbHICTh YKCIa €.

Crana Eiinepa.

Teopema llTonbna.

[onsitTsa mignocaigoBHicTi. YacTKOBI IpaHUII MOCHTIIOBHOCT.
Teopema bonpuiano-Beliepmirpacca.

[Monsarrs pyrmamenranbHoi mocainoBHocTi. Kpurepiit Komri.
I'paHnyHa TOYKa MHOXXWHU. [30J1b0BaHA TOYKA.

I'pannns Gynkuii B Touni y po3yminHi ['eitne it Komri. Teopema mpo eKBiBaJICHTHICTb.
Teopema npo apudmeTnyHi oneparii Hax QYHKIISIMH, SKi MAIOTh TPAHUINIO B TOYIII.
Teopema Mpo TPaHUII0 KOMIO3HIIT (HYHKIIIH.

Ymosa Komi i kpurepiii icHyBaHHS TpaHHIli (YHKIIT B TOYIIL.
OnHOCTOPOHHI TPaHUIIi, KPUTEPiH iICHYBaHHS I'paHUI (PyHKIi B TOYIII.
[Nepmra Ta qpyra OCHOBHI TpaHUIII.

ExBiBanenTHi (QyHKIIii.

Brnactusocri Bigaomenss O Ta o.

AcumnToTudHi Gpopmynu.

HenepepsHicTs ¢yHKIii B Touwi y po3yMinHi ['efine it Komri.
ApudmeTrnyHi onepaiiii HaJ| HeIepepPBHUMHU (YHKITISIMH.

Teopema npo HenepepBHICTh KOMITO3UIIIT HellepepBHUX (YHKITIH.
EnemenrapHi QyHKIIi1, iX HEMEPEPBHICTh B 00JACTSIX BUSHAYCHHS.
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90.

KommBanns ¢ysknii Ha MEHOKUHI Ta B Toumi. Kpurepiit bepa HenepepBHOCTI (QyHKIIIT B TOYIII.
Knacudikariis Touok po3puBy QyHKIIII.

MoHoToHHi (yHKIIII.

BracTuBiCTh CTIHKOCTI CTPOTUX HEPIBHOCTEH /7Sl HETIEPEPBHUX (PYHKIIIH.

Teopemu npo HenepepBHi HAa KOMIAKTI (PYHKITIT.

Teopema Ko ipo mpoMi>kHi 3HaUEHHS HENIEPEPBHOI HA CETMEHTI (QYHKIIIi.

PiBaomipHo HenepepeHi dyHKIii. Teopema Kanropa.

AnpokcuMmariiiina Teopema Beiiepmpacca.

. SIxa moTyxHicTh MHOXHHU C (R) ?

52.
53.
54.
35.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

JudepentifioBae B Toull BigoOpakeHHs. Judepeniian GyHKIIii.

OsHaueHHs noxigHOT QyHKIII].

3B'S130K MiXk TU(EPEHIIHOBHICTIO Ta HETIEPEPBHICTIO.

Teopema npo MOXigHY KOMITO3HIII.

Teopema npo diHilHICTE oneparii AudepeHIiroBaHHS.

Teopemu npo moxigHy J0OYTKY ABOX (PYHKIIIH.

Teopema npo MoXiJHy 4aCTKH JBOX (PYHKIIIMH.

Teopema npo qudepeHIinoBHICTh 00epHEHOT (PYHKITI.

OnnoctopoHnHi noxiani. Kputepii audepeHiioBHOCTI QyHKITIi.

Tabnuus noxiJHUX.

®Di3uvHMI Ta TEOMETPUIHUHN 3MICT TIOX1THOT.

Hudepentian GpyHkiii Ta HaOIMKEHI 00YHCICHHS.

IuBapiaHTHICTH PopMu qudepeHItiaa.

Teopema ®epma, Ponms ta HapOy.

Teopema Jlarpamxa mpo cKiHYSHHI IPUPOCTH i HACHTIIKH.

Kpwurepiit MOHOTOHHOCTI i1 CTPOT0l MOHOTOHHOCTI.

Teopema Komnri # Haciakw.

Teopema mpo TOYKH PO3PUBY MOXIiTHOI.

[MoxinHi Ta qudepenuiamm Bumux nopsakis. @opmyna JleioOHima.

[Moximui ¢yHKOii, 3amaHoi napamerpuyHo. OOUYMCIEHHS TMOXiAHWX OOepHeHOi (yHKII.
OOurcIeHHS IOXiTHIX HESBHO 3a/1aHOT (PYHKITIT.

[Mepmre mpasuto Jlomitans. [Tepme npaswno JlomiTans 1uis TpaHAIli Ha HECKIHUEHHOCTI.

Hpyre npaBwio Jlomitans. AnreOpaiuHe 3BeJeHHS HEBU3HAUYEHHOCTEH /O JBOX KaHOHIYHHX
THIIIB.

®opmynu Telinopa Ta MaknopeHa i3 3aUIIKOBUM 4iieHoM y Gopmi [leano.

[T'aTh OCHOBHUX PO3BHHEHH 3a (hopmMyioro MakiopeHa.

Jlema npo €AMHICTH ACUMIITOTUYHOTO PO3BUHEHHS.

Henokansna ¢opmyna Teitnmopa. @opmyna Teiinopa i3 3anumkoBuM dieHoMm y Gopmi Komri.
®opmyna Telnopa i3 3aMKIIKOBIM WieHOM y dopmi Jlarpanxa.

[MonsitTs 3poctanus (cnamanHs) ¢yHKiii B Toumi. TeopeMa mpo AOCTaTHIO yMOBY 3pOCTaHHS
(GyHKIIT B TOYIII.

3acTocyBaHHs MOX1IHOI 10 10BEJICHHS HEPIBHOCTEN.

[ToHsITTS TOKANEHUX eKCTpeMyMiB QYHKIIIT. AOCONIOTHI eKCTpeMyMH (YHKIII.

JlocTaTHI YMOBHU €KCTPEMYMY.

Omykri MHOYKHWHH 1 OMyKJTi yHKII. JIema mpo TpH TOYKH IUIOMIMHH.

Teopemu depwma it Jlarpanxka aist OJHOCTOPOHHIX TOXiTHUX.

Teopema npo icHyBaHHS i MOHOTOHHICTh OJJTHOCTOPOHHIX MOX1THUX OMYKJIO1 (QYHKIII].

JloBecTu HemepepBHICTh OMyKI0i QyHKITiT (a,b) —>R.

Kpwurepiii omykiocTi (yHKIIT Ta HACIIIKH 3 HHOTO.

HepieHocri lencena, 'enbaepa, MinkoBchkoro ta FOHT.

Touku neperuny rpadika GyHKIIi.

HeoOxigHa ymMoBa TOUKH niepeTuHy rpadika GyHkiii. JloctaTHi yMOBH TOUKH NeperuHy rpadika
GyHKIII.

Acumrntotu Tpadika QyHKIII.
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[MoOynoBa rpadikiB GYHKIIIH 3 TOBHUM JTOCITIKCHHSIM.

3anuTaHHA VI NIATOTOBKH /10 iCIUTY B APYrOMY ceMecTpi

[onsitTs nepricHoi. Tabnuils nepBicHUX.

[lepBicHa B IIUPOKOMY PO3YMiHHI.

[HTerpyBaHHs panioHaTbHUX QYHKITIH.

Meroa OctporpaacsKoro.

[aTerpyBanHs ippalioHanbHUX (YHKINH METOJIOM pallioHai3allii.
[lincTanoBku AGemns, Eitnepa, Uebumena.

[HTErpyBaHHs TPUrOHOMETPUYHUX (DYHKIIIH.

OsnaveHHs iHTerpana PiMaHa ik TpaHUIll iHTErpaJbHUX CYM.
Bepxni i HwkHI cymu [ap0y, iX BIaCTHBOCTI.

. Bepxniii # HkHiH iHTerpanu apOy.
. Teopema mpo iHTErpoBHICTH QYHKIIT Y po3yMiHHi [JapOy, sKio BoHa iHTerpoBHA 3a PimanoM.
. Teopema mipo inTerpoBHICTh PyHKIIT y po3yMiHHi PiMaHa, sIKIIO BOHA iHTETPOBHA y PO3yMiHHI

HapOy.

Kpurepiii inTerpoBHOCTI y po3yminHi [lap0Oy.

MHOXWHU JIeOETOBOT Ta )KOPJAHOBOT MIpH HYJIb.

Kpurepiii JleGera inTerpoBHOCTI QyHKIIT 32 PiManoM.

Kpwurepiii BumipHOCTI MHOKHUHU 32 XKopmaHOM.

[HTerpyBaHHs 1Mo TOBUTBHIH KOPIAHOBIH MHOXKHUHI.

Teopema mpo iHTETPOBHICTH KOMIO3HIIIT (DyHKIIIH.

Teopemu mpo JMiHIHHICTE Ta AAUTUBHICTD iHTETpaIa.

Teopema npo iHTETPOBHICTH JOOYTKY ABOX 1HTETPOBHUX (QDYHKITIH.
Teopema npo iHTETPOBHICTh MOIYJIS IHTETPOBHOT (DYHKIIII.
BrnactuBocri inTerpana Pimana, BupakeHi HEpiBHOCTSIMHU.

[Tepa Teopema po cepeHe.

OcHOBHA TeOpeMa iHTETPaTbHOTO YHCICHHS.

OcHoBHa (hopMya IHTETPATHHOTO YHCICHHS.

Hpyra teopema npo cepenne. @opmynn bone.

Iarerpan Pimana sik GyHKITiS MEX iHTETpyBaHHS.

3amina 3MiHHOI B iHTerpaii Pimana ta ¢opmyrna iHTerpyBaHHS YaCTHHAMH.
®opmyna Telnopa 3 3aTUIIKOBUM YJICHOM B IHTETpaibHii popmi.
AnutuBHa QYHKIIIS TPOMiXKKa, TeOpeMa Tpo 11 3B'130K 3 QYHKIIEIO TOUKH.
3arajpHa cxema 3aCTOCYBaHb IHTETpasia B 3aja4ax reoMeTpii il Ppizuku.
OOuucieHHs TUIONII MIIOCKUX Giryp.

OOGuuCeHHs TOBKUHU JTyTH.

OO6uucnenHs 00'eMiB 3a JOMOMOTOIO iHTETpaIa.

JliniitHnii HOpMOBaHUI POCTIp.

ExBiBasieHTHI HOPMH.

[pocrip 3i ckansgpaum no6ytkom. HepiHicts LlIBapia.

HopMyBaHHS IpOCTOPY 31 CKAJISIPHUM JOOYTKOM.

301KH1 TIOCTIOBHOCTI B JTIHIHHIX HOPMOBAaHUX MPOCTOPAX.

banaxiB Ta ritb0epTiB MPOCTOPH.

. Ipuxmnanu HOpM B R” .
42.
43.
44,
45.
46.
47.
48.
49.
50.

36ixHicTh Y ipocTopi R". [ToBHOTA IpocTOopy R”.

Teopema npo €TUHICTD TPAHUIIL.

Touka motukaHHA. ['paHNYHA TOUKa MHOXKHHH, /IBA €KBIBAJICHTHUX O3HAYCHHSI.

BinkpuTi Ta 3aMKHEHI MHOXKHHH, 1X BIacTHBOCTI. O01acTh.

I'panunns BimoOpaskeHHs B Touli y po3yminHi ['eitre #f Komri. Teopema mpo exBiBaJIeHTHICTS.
HenepepsHi BigoOpaskeHHs. BiacTuBoCTi HeepepBHUX BiJ0OpaKeHb.

KomnaxTHi MHOKMHU. Teopema po 3aMKHEHICTh Ta OOMEXEHICTh KOMITAKTHOT MHOXHHH.
KommnakTHi MHOXXHHU B R” .

BrnactuBocTti BinoOpakeHb, HETIEPEPBHUX HA KOMIAKTHIN MHOXHHI.



51.
52.

53.
54.

35.
56.

57.
58.

59.
60.
61.
62.
63.
64.
65.
66.

67.

68.
69.
70.
71.
72.
73.

74.
75.
76.
77.
78.
79.
80.
1.
82.
83.
&4.
85.
86.
87.
88.
89.
90.
91.

92.
93.
94.
95.
96.
97.
98.

PiBHomipna HemepepBHicTh. Teopema KanTopa mpo piBHOMipHY HENEpEPBHICTb.

Teopema banaxa-Kauionommi-Ilikapa npo HepyxoMy TOUKY.

I'panuig Ta HenepepBHICTh BinoOpaxkeHHs f : R" — R™.

Jliniitauit onepatop. Hopma miniliHOTO omeparopa, ii o0uncienHs. HenepepBHiCT 00MEXEHOTO
JHIAHOTO omepaTopa.

[MonininiitHe BimoOpakeHHs, HOTo 3aTaHHs.

[ToHATTS NOTHYHUX B TOUMi BimoOpaxkeHb. Teopema Mpo €AMHICTH JIHIKHOTO BiTOOpakeHHS,
JOTHYHOTO JI0 BiIOOpaKeHHS X > f (x) —f (xo) y TouMi X,.

OszHaveHHs1 TUQEPEHIIIHOBHOTO BiJOOpakeHHS! OJJHOTO 0aHAXOBOTO MPOCTOPY B 1HIIHA.
HudepenuiiioBre BinoOpaxkenus f :R" — R.

[MoximHa y HampsMi, YaCTHHHI TOXI1IHI, TpadieHT QyHKIIIi, iX BIaCTUBOCTI.

[ToBHUit mudepenmia.

HocTatHs ymoBa auepeHIiioBHOCTI (DYHKITIT B TOUII.

HudepenmitoBaHass KoMIo3uii pyHKiii. [aBapianTHiCTs HhopMu mepmoro audepeHniiana.
YactuHHi OXiIHI Ta AudepeHIiiaii BUIIUX MOPSIKIB.

Teopema IlIBapia mpo Mimasi noxiaxi. Teopema npo MilraHi NOXiJHI B 3aralbHOMY BUIIAJIKY.
3anuc nudepeHiiana n-ro HOpsaKy.

HenoxanbHa Ta nokansHa Gopmyinu Teitnopa.

Exctpemym QyHkuii f: R" — R (03HaueHHs, HeOOXiJHI i JOCTAaTHI YMOBH).
HudepenmiiioBre BinoOpaxkenns f : R" — R" . Matpuns Sxo6i Ta sikoOiaH.

Teopema npo cepenHe.

Teopema npo iCHyBaHHS HEMEPEPBHOTO HESIBHOTO B110OPaKEHHS.

Teopema npo qudepeHIiioBHICTh HEIBHOTO BiOOpaKEHHS.

ObepHeHe BimoOpakeHHs Ta oro audepeHIiiioBHicTs. BracTuBicTh sSk00iaHiB.

JlokanbHuit ymMoBHMH ekcTpeMyM. HeoOXxigHa ymoOBa JIOKaJbHOTO YMOBHOIO EKCTPEMYyMY
(MeTon MHOKHUKIB Jlarpanxka). JlocTaTHI yMOBH JIOKQJIbHOT'O YMOBHOT'O €KCTPEMYMY.
O3HaueHHs YUCIOBOTO PSLY.

Heo0OxigHa ymMoBa 301KHOCTI YHUCIIOBOTO PSY.

Kpwurepiii Komri 30i>kHOCTI psimy.

AbcomoTHa 301KHICTb.

Oneparnii Hax psAIaMH.

O3Haku MOPIBHSHHS PSJIiB 3 JIOJAATHIMHU Ta HEBiJl €EMHUMH YWICHAMHU.

Teopema Komri s psay 3 HeBil'€eMHIMH MOHOTOHHO CHaHIUMHU YICHAMHU.

V3arajapHEHUI TapMOHIYHUI psijl, O3HAKA TIOPIBHSIHHS 31 CTEIICHEM.

Osnaka Kori.

Osnaka n'Anam6epa.

Osnaka Kymmepa.

Osnaxa PaaGe.

Oznaka ["aycca.

TortoxHicTe Abens.

Teopema npo piBHO3OIKHICTE PAJiB, YACTKOBI CYMH SIKHX TIOB'S3aHi MEPETBOPEHHIM AOes.
Osnaxa AGens.

Osnaxka Mipixue.

Osnaka JlenOninma. OriHka aOCcoOMOTHOI MOXMOKM TpH 3aMiHi cymMu psay JleiOnima iioro
YaCTKOBOIO CYMOIO.

I'pymyBanHs wneHiB psiy. Teopema mpo nepecTaHoBKY WICHIB aOCOMOTHO 301KHOTO PsIy.
[ousiTTst 6€3yMOBHO 3013KHOTO PSIAY.

Teopema Pimana.

[ToTtoukoBa 301KHICTh QYHKIIIOHAIBHOT OCITOBHOCTI i ()YHKIITIOHATBHOTO PSIILY.
PiBHOMipHA HOpMA, T1 BIACTHUBOCTI.

PiBHOMipHA 301KHICTh PYHKIIIOHAILHOT MOCTITIOBHOCTI i (DYHKITIOHATBHOTO PALY.
PiBHOMipHO yHIAMEHTAIbHA TIOCTiTOBHICTb.



99. Kpurepiit Komri piBHOMipHOT 301KHOCTI (DYHKIIIOHATBHOI ITOCIIZJOBHOCTI Ta (PYHKIIOHAIEHOTO
pany.

100. Hopmanbha 30ikHICTE (YHKIIOHAILHOTO psAgy. Teopema mpo piBHOMIpHY 301KHICTh
HOPMAaJTBHO 301)KHOTO (YHKIIIOHATBHOTO DALY .

101. MaxopaHTHa o3Haka Beiiepmtpacca piBHOMIpHOT 301’KHOCTI QYHKIIIOHATBHOTO PSTY.

102. ®yHKIIOHATBHI BIACTHBOCTI PIBHOMIPHOI TpaHHuIli (YHKIIOHAIBHOT MOCTiOBHOCTI Ta CyMU
piBHOMIipHO 3013KHOTO (PYHKIIIOHAILHOTO PSTY.

103. Teopema MHiHi.

104. Teopema mpo NOWICHHUI TPaHUYHUI MTEPeXiJ Mijl 3HAKOM CyMHU (PYHKITIOHATILHOTO PSY.

105. Teopema mpo piBHOMIpHY pPiBHO301KHICTH (DYHKITIOHATHHHUX PSJiB, YACTKOBI CyMH SIKUX
MOB'sI3aHi TIEPETBOPEHHAM AOels.

106. Teopema AbGes.

107. Teopema [ipixie.

108. CreneneBuit psia, paaiyc 301KHOCTI CTETICHEBOTO PALY.

109. Teopema npo HOpMabHY 301KHICTh CTCIIEHEBOTO DSy HA CETMEHTI, SKUW JICKHUTh CTPOTO
BCEpEIHHI iHTEepBaITy 301KHOCTI.

110. ®Popmyna Komri-Amgamapa.

111. Teopemu mpo NowWICHHE IHTETPyBaHHS Ta AH(EPEHIIIIOBaHHS CTETICHEBOTO PSIITy.

112.  Kpurepiii pozBuHeHHs QyHKLIT B psag Teitnopa.

113.  HdocratHs ymoBa po3BuHeHHs QyHKIII B pan Teitmopa.

114. II'ITb OCHOBHHX PO3BUHEHD.

YMOBH JIOTYCKY CTY/ACHTIB JI0 MiJICYMKOBOTO iICTIUTY: HEe MeHIIe 36 0alliB 3a ceMecTpoBe
OLIIHIOBAHHS.
YMOBHU OTpHUMaHHS 3arajibHOI O3UTUBHOI OL[IHKH 3 JUCLUIUIIHU: HE MeHlIe 24 6aniB Ha
MiJICYMKOBOMY iCITUTI.

7.2 Oprami3aitist OniHIOBAHHS:

TepMiHM TPOBEIEHHS CEMECTPOBOTO Ta MiJJCYMKOBOI'O OLlIHIOBaHHS:
ITepmmii cemecTp:

1) KonrponbHa pobota | — nepiiia moioBuHa cemecTpy.
2) Konrponbha pobora Il — npyra nonoBuna cemectpy.
3) KonTponeHa pobota Il — Hanpukinii cemecTpy.

4) Ominka 3a IpaKTUYHI 3aHATTS — HATIPUKIHII CEMECTpY.
Hpyrwuii cemecTp:

1) Konrponbha pobora IV — nepira noioBuHa cemecTpy.
2) KonTponbaa po6oTta V — pyra moJjoBHHA CEMECTPY.
3) KontponbsHa po6ota VI — HanpukiHIi ceMecTpy.

4) Orinka 3a MpaKTUYHI 3aHATTS — HAMIPUKIHII CEMecTpy.

VY BUMaJKy MNOPYIICHHS CTYAGHTaMHU Il Yac TPOBEICHHS CEMECTPOBOTO OI[IHIOBAHHS
NPUHIUIIB aKaJeMiqHO1 T0OpOUECHOCTI, 32 BIAMOBITHY POOOTY BHCTaBISEThCS olliHKa —10 OaiB.

7.3 llIkaJia BiAnmoBigHOCTI OLiIHOK

Binminno / Excellent 90-100
Hoope / Good 75-89
3agoBinbHo /Satisfactory 60-74
He3anosinbho / Fail 0-59




8. CTpykTypa HaBYAJIbHOI IMCUMILIiHH.
TeMaTHYHUH NJIAH JEKIiHHNX, TPAKTUYHHUX Ta CAMOCTIHHUX 3aHATH

Ne Howmep i Ha3Ba Temn KinbkicTs ronumn
n/n
JeKuii NMPaKTHYHI camocTiiiHa
pobora
Yacrtuna 1. I'panuns 4nci0oBoi NOCJaiT0BHOCTI
1 3anayi MaTeMaTUYHOTO aHATI3Y 2 2 4
2 MHoXnHa TIHCHUX YHCce 2 2 6
3 I"'panu1st YMCIOBOT MOCHITOBHOCTI 2 4 6
4 [TopsinkoBi Ta apudMeTUYHI BIaCTUBOCTI 4 2 4
TpaHUIl YMCIOBO1 MOCIITOBHOCTI
5 I"paHu1si MOHOTOHHOT TOCTiTOBHOCTI 2 2 10
6 Kpwurepiit Komi Ta reopema HlTonena 2 2 8
KonTtponbsna pobora | 2
YacTuna 2. I'panuug Ta HenepepBHicTh QPyHKLIT
1 HenepepBHicTh QyHKIIIT 2 2 6
2 BrnactuBocTi HenepepBHUX QYHKIIIH 2 2 6
3 I'panuist yHkii B TOUII 2 2 6
4 BrnactuBocTi rpanuii QyHKIIT B TOUI 2 2 6
5 PiBHOMIpHO HemepepBHi QyHKIIT 2 2 4
KonTtponbsna pobora II 2
YacTuna 3. Iudepenuiiine yncaeHHs
1 IoxigHa QyHKIii Ta 1l BIaCTUBOCTI 2 4 6
2 OcHoBHI TeopeMu AudepeHITiaTbEHOTO 2 4 10
YHCIICHHS
3 IMoxigHi Ta qUdEepeHIian BUITIX 2 2 4
MOPS/IKIB
4 Onyxkni QyHKIii 2 2 4
5 3acTocyBaHHS MOXITHOT 0 JOCIIKCHHS 2 4 8
BJIaCTUBOCTEH (yHKIIi Ta moOy1oBH 11
rpadika
Kontponsna pobota 111 2
Bcerworo 40 40 98
3aranabumii 0ocsar 180 200., B ToMy yucIi:
Jlexuii — 40 200.
[paxtuysni — 40 200.
KoncynpTarii — 2 200.
Camocriitaa po6ota — 98 200.
Ne Homep i Ha3Ba Temu KijbKicbTh roguH
n/n
JIeKuii NPaKTUYHI caMocTiiiHa
poborta
Yactuna 4. llepBicHa Ta inTerpan Helotona-Jleiionina
1 [lepBicua. Enemenrtapni metoan 2 2 4
IHTEeTpyBaHHS
2 [HTerpyBaHHs pamioHAIEHUX QYHKITIH 4 4 8
3 IaTerpyBanHs ippaiioHanbHUX QYHKITIH 4 4 8




METOJIOM parfioHai3ari
4 IHTETpYBaHHSA TPUTOHOMETPHYHUX 4 4 8
(hyHKIIH Ta iX parioHaaTbHIUX KOMOIHAIIN
Yactuna 5. Interpan Pimana
1 Inrerpanu Pimana ta JlapOy 2 2 4
Kpwutepiii inTerpoBaocTi 3a Pimanom Ta 2 2 4
HaUMpOCTIilIi BIACTUBOCTI iHTETpana
Pimana
3 BrnacTtuBocri inTerpana Pimana 2 2 6
4 3actocyBaHHs iHTerpana Pimana 2 4 8
KonTponbna pobora IV 2
Yactuna 6. @yHkuii 6aratb0x 3MiHHUX
1 ®OyHKIii 0araTboX 3MiHHUX 2 2 4
I'panutst Ta HenepepBHICTh QPYHKIIIT 2 2 6
6araTboX 3MiIHHHUX
3 [MoxingHa 1 qudepenttian QyHKIT 2 2 6
6araTboX 3MiHHHUX
4 IoxigHi Ta qUdEepeHIian BUITIX 2 2 6
MOPS/IKIB
5 Excrpemymu QyHKil 6araTboX 3MiHHUX 2 4 6
6 HesiBHi BimoOpaskeHHs 2 2 4
7 YMOBHI ekcTpeMyMH (DyHKIIIH 6araTbox 2 2 6
3MIHHHX
KontponbsHa poborta V 2
Yactuna 7. Paau
1 Psiay 3 HEBiL'€EMHUMM WiIEHAMH 4 4 8
2 Psinu 3 unenamu OBIIBHOTO 3HAKY 4 4 4
3 ODYHKIIOHATBHI TOCTITOBHOCTI 1 psH 4 4 8
4 BrnactuBocTi piBHOMIpHO 3015KHIX 2 4 8
(hyHKITIOHATBHUX TIOCIIOBHOCTEH 1
psaniB
5 CreneHesi psaau 2 2 4
Kontponsna pobota VI 2
Bceboro 58 58 120

3aranabumii 006csar 240 200., B TOMy YHCIIi:
Jlexuii — 58 200.

[paxtuysni — 58 200.

Koncynprarii — 4 200.

Camocriitaa po6ota — 120 200.

ITig yac camocTiitHOT poOOTH 3700yBayi BUBYAIOTH JIEKIIMHUI MaTepian Ta BAKOHYIOTh 3aa4i 1
BIPaBH JJIS 3aCBOEHHS TEMH JICKIIHHOTO 3aHATTSI.




9. PexomenngoBaHi qaepeJia:
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Py6mnpoB b.B. Marematiunwmii anamni3. Teopis mocmigoBHocTeit. — Kuis, KHY, 2010 — 95 c.
MMigkyiiko C.I. Marematuunuii ananis. — JIsBiB, ['anunbka Bugapamya Crinka, 2004 — 530 c.

Anekcanaposnd [.M. Ta iH. Berynm nmo wmarematmyHOoro aHamizy. 30ipHUK 3amad. -
KuiB "KuiBcekwmii yHiBepcuteT". —2018. — 239 c.

4. JHoporoBueB A.f. Marematnueckuii ananus. KpaTkuii Kypc B COBPEMEHHOM H3JIOKEHUHU. —
Kues, ®axr, 2004 — 560 c.

5.  @uxrtenronb [.M. OCHOBBI MaTeMaTHUECKOTO aHaM3a. 2 ToMa — MockBa, Hayka, 1 Tom 1968
—440 c, 2 Tom 1968 — 464 c.

6. Jlamko C.U., bospuyk A.K. u ap. COOpHHK 3a7a4 W YNpakKHEHUH MO MaTeMaTUYECKOMY
anam3y — Mocksa-Cankr-IletepOypr-Kues, nanexruka, 2001 — 432 c.

7. JemupoBuu Bb.I1. COopHUK 33734 U yNpakHEHUH MO MaTeMaTHYeCKOMYy aHaln3y — MOCKBa,
Hayxka, 1977 — 528 c.

8. Jlsmko W.U., bospuyk A.K., I'ait S.I'. u ap. CnpaBounoe mocobue Mo MaTeMaTHUIECKOMY
anamizy. Yacte 1. BBenenne B anami3, nmpousBoHasi, nHTerpat. — Kues, Buma mkona, 1978 —
696 c.

9. Jlamko W.H., bospuyk A.K., Tait S.I'. u gp. CnpaBounoe mocoOue Mo MaTeMaTHUIECKOMY
a”amizy. Yacte 2. Pagpl, GyHKIMU HECKOJBKUX MEPEMEHHBIX, KPaTHbIE UM KPUBOJUHEHHbBIE
uHTerpansl. — Kues, Buma mkomna, 1979 — 736 c.
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10. JIsmko LI., €EmenssnoB B.®., bospuyk O.K Marematnunuii anani3. 2 yactuau — Kuis, Buma
mkoJja, 1 yactuna 1992 — 495 ¢, 2 vactuna 1993 — 375 c.

11. Jlsmko U.U., bospuyk A.K. u np. Matematudeckuit ananus. 3 yactu — Kues, Buia mkona, 1
yacTh 1983 — 495 ¢, 2 yacte 1985 — 551 c.

12. 3opuu B.A. Maremaruueckuii aHami3. 2 yactu — Mocksa, MITHMO, 1 wacts 2001 — 664 c, 2
yactb 2002 — 794 c.

13. I'enbaym b., Onmcren k. Kontpnpumeps! B ananuze. — Mocksa, Mup, 1967 — 251 c.

14. Anexcanaposuu .M., Monoanos O.l., HomipoBcekuit JI.A Ta iHmi MareMatnyHuit
anani3. Tomonorisa aificHoi npsmoi. — Kuis, KHY, 2010 — 103 c.

15. JIasmko C.I., Anekcanaposud [.M., MomoamoB O.I. ta inmi HeBnmacHi iHTerpam.
InTerpanu, 3anexHi Big napametpa. — Kuis, KHY, 2010 — 151 c.

16. I'onuapenko O.B., Jlsmko C.U. 3amaun u ynpakHEHHUs MO KypCy MaTeMaTH4eCKOTO

aHanu3a. @yHKIUU BelecTBEHHOM nepemenHou. — Kues, Kuit, 2001 — 308 c.



Honartok 1. Tunosi 3aB1aHHsI KOHTPOJIbHUX POOIT

Momynbaa konrponsna Nel: Beryn mo amamisy, rpammms mocaigosrocti. Bapianr — 1

"And you'll no longer burn
To be brothers in arms..."
Mark Knopfler

VBazKHO IpoMHTANTe 3aBIaHHs, Ta 06epiTh OIHH 3 MOK/IMBHX BaplanTiB Binnopini: A: " mocTaTino mob BHKOHYBaIHCs 06H1Ba
TBepKeHmst 1) i 2) oAHoIacHo, ajle BUKOHAHHS JIHIIe 0HOTO 3 HUX Henoctatbo", B: "ocraTabo, o6 BHKOHY Ballocs TBEpIZKeHHS
1), aje HeJoCTATHLO BUKOHaHH: jme TBep/xenus 2)", C: "jgocratibo, mo0 BUKOHYBaJocs TBepDKeHHs 2), ajle HeJ0oCTaTHbO

BHKOHAHHSI jHmIe Teepaxenns 1)", D: "nocrarnno, mob BHKOHyBaIocs xoda O ofHe 3 TBep/ukenb 1) abo 2)", E: "Bukonanns
HaBIThL 000X TBep/KeHb 1) i 2) onHouacHo He qocTaTHLO", F: "TRep/KeHHS 3a/1a1] € IPABHILHHM HABITL SIKIIO Kojaue 3 1) i 2)
HE BHKOHYETECH" .

1) Hexatt 2,y € R, npuuoMy = < y. 3a 9KHX yMOB MOXKHA rapanTtyBatd, mo 32 € Q: z < 2 < 7

1.2,y € Q, 2.¥e>0: 22 <y+e

2) Hexait {z,} — nocninopuicTs jificHnx umcel. 3a SKIX yMOB MOXHA MaDaHTYBATH, M0 IocliiopnicTs {2, | € obmexenon?
13lim, ooz, € R, 2. nociijopuicts {|z,|} € obmeskenoo sropu.

3) Ba gaKHX yMOB MOXKHA TapaNTyBaTH, MO TOCHiI0BHICTL {1, ]} € 36ixnoo B R?
1.{zn} — MonOTOHHA i 06MeKeHa 3r0pH, 2. {xn} — dynnamenTaabHA,

4) Hexait 3agano dynknio f: A — B, ne A ta B — ckinuenni muoxkuan. S € D(f). 3a sKknx yMoB MOKHA TAPAHTYBaTH, 110

IS < [F(5)?
1.f - in'ekTHEHE BiZODpAZKeHHS, 2. f — bieKTHEHE BiIOOpAKEHHSL.

5) Hexatt A, BCRia=supA,b=supB. 3a gKkux yMOB MOKHA TapaHTYBaTH, Mo a < b?

1. A& R, 2. e < b, 1e ¢ — mesika MaXKopaHTa MHOXKHAHH A.

6) Hexait {a,}, {b,} — nocnigopnocti aificaix uncest. 3a SKHX yMOB MOMKHA TaDAHTYBATH, IO IIOCII0BHICTE { an by, } € 361xH0I0
B R?

1. b, = O(1), 2. a, = o(1), a {b,} — monoToHHA.

7) Hexait {a, } — nocninosuicTe fgificHux unces. 3a SKUX YMOB MOXKHA TADAHTYBaTH, Mo icHye pozfischa HiINOCHiNOBHICTE
{an,}7
1. nocigopnicTs {a, } Mae xoua 6 18l pisni wacTkoBl 2. {a,} He € MOHOTOHHOIO.

IpaHnIyi,

bn
8) Hexatt {a,}, {b,} — nmocaizopnocTi HATYpABHEX MHCET. 3a AKHX YMOB MOXKHA TapaHTyBaTH, N0 (M) —e?

an
1. ap, b, — +o0, P = 1

9) Hexalt {zn} — nocainosmicte. llosnaunmo An = {Zn,2n+1,Tnt2,...}. 32 IKHX YMOB MOXKHA IapaHTYBaTH, IO KOXKHA 3
MHOKHH A,, He Mae MAKCHMAIBLHOTO eJIeMeHTy !

1. A, He Mae MAKCHMAJBHOIO eJIEMEHTY. 2. HOCHLIOBHICTL {2, } 30iraeThest 10 +00.

10) Hexait {2,} — obmeskena nocrigosmicts. [osnammmo A, = {2y, Tpi1, Tnyo, ...}, 3a IKHX YMOB MOMKIA TAPaNTyBaTH, 110
3 nociioBHocTl {1, } MoxHa 00paTH MOHOTOHHO Hecnady UiinociiioBaicTs?

1. KO HA 3 MHOMKIH An Ma€e MaKCHMaJIbHAH eJIeMenT, 2. AKACH 3 MHOMKHH ;Ln He Ma€ MakKCHMaJILHOoOro emae-
MEHTY.

11) Buafitn npoobpas Muokumi A npE Bitobpaxenni cos e : [0;47] — R, axmo 1) 4 = [3;1]; 2) 4 = [-1;0).
12) OBuHCIHTH IPAHUIO TOCTI0BHOCT] ), = VIt +3n2 +1— % +1 upu n — oco.




Mojynbaa KoHTposbHA Ne2: I'panursg Ta HenepepBHicThH dyHKIIE. BapianT — 1

"Make it Teal not fantasy"
Scorpions

YBaxKHO IIpoYHTaiiTe 3aBIaHH, Ta 00ePITh OJIMH 3 MOXKJIMBHX BapiaHTiB BiANOBL: A: "1ocTaTHbO 106 BUKOHY BaJIcs 0O IBa
TBep/KeHHd 1) 1 2) 01HOYACHO, ajle BUKOHAHHS JIHIIE O/IHOTO 3 HHX HezlocTaTHbo", B: " ocTarbo, 1106 BUKOHY BAJIOCS TBED/I2KEHHS
1), aJle HeIOCTATHRO BHKOHAHHS Jumre TBepxKenua 2)", C: "xocTaTHro, M06 BHKOMYBAJIOCH TBEPIKEHHS 2), ajle HeIOCTATHLO
BUKOHaHHsI Jiniie TBep/pKenns 1)", D: "nocrarnbo, mo6 BUKOHyBaJlocst Xoda 6 ojHe 3 TBepiKeHb 1) a6o 2)", E: "Bukonanns
HaBiTH 000X TBePJ/I2KeHb 1) i 2) oJIHOYacHO He jiocTaTHBO", F: "TBep/KeHHS 3a/iadi € IPaBUJIBHUM HaBITh SIKINO KOJTHE 3 1) i 2)
He BHKOHy€eThCst" .

1) Hexait A C R. Ba sK#uX yMOB MOXKHa FapaHTyBaTH, 0 TOYKa X( € TOYKOI JOTHKY MHOKHHE A?

1. icHy€e TOCTITOBHICTH MOMAPHO PI3HUX TOUOK 3 A, mo 2. xg € A.
30ira€Thes JI0 X,

2) Hexait @0 € D}. 3a SIKHX yMOB MOXKHa rapaHTyBaTH, IO iCHY€ CKiHYeHHa IpaHulls GyHKOil f B Todmi o7
1.Van € Dp: xn = 20 = f(an) > a€R, 2. f(xzo — 0) = f(zo +0).

3) Hexait 20 € (D N Dy)'. 3a AKHX yMOB MOXKHA FapaHTyBaTH, 0 iCHY€ TPAHHIs DyHKIHT g B To4IIl 207
1. g(z0) £0, 2. iCHYIOTE TpaHulli [ Ta g Upu o — g.

4) Hexait «, 3 > 0. 3a 9KIX JOJATKOBHX yMOB MOXKHA 3HANTU rPaHUIfo lim, o 4r + 22 — o(2P) 4+ o(z*)?
lL.a>1,; 2:.8>"1.

5) Hexait 229 € Dy. 3a 9KUX yMOB MOXKHA rapaHTyBaTH, o dyHKHig [ Gyile HellepepBHOIO B TOYI ¢ 7
1. Van € Dyt 2y — 20 = f(2n) = f(20) , 2. 1o — i307pOBaHA TOYKA MHOKHHI D .

6) Hexait X' C R. 3a 9KHUX yMOB MOXKHa TapaHTyBaTH, IO MHOXKIHA K € KOMIIAKTOM?

1. K — 3aMKHeHa, 2. K — obmexena.

7) Hexait f — nesika dynkuis 3 obnacrio BusHadennd Dy = [a,b]. 3a gKUX yMOB MOXKHA TapaHTyBaTH, 1[0 y dYHKIII f icHye
3HaYeHHS piBHe 47

1. fa) <4< f(b), 2. f € C([a,b]).

8) Muoxuna A nokpura MHOKHHAMH [1, I3, ..., TO6TO A C U3211;. 3a aKnx yMOB MOYKHA PapaHTOBAHO BHJIAJIMTH OJHY 3 IIHX
MHOXKHH [; Tak, o0 pemTa Bee Ie NOKPUBAJIU MHOXKHHY A7

1. A= [0,3], 2. I; e inTepBaIaMIL
9) Hexaii f — pynkmis i A C Dy. 3a 9xmx yMOB MOXKHA TapaHTyBaTH, M0 f € PIBHOMIPHO HelepepBHOIO Ha MHOXKHHI A7
1. f € piBHOMipHO HemepepeHOIO Ha D, 2.V, yn €A xp—yn = 0= f(ap) — f(yn) — 0.

10) Hexait f, g — mesiki momarHi dbyHKI. 3a IKIX yMOB MOXKHA rapaHTyBarh, mo f = ¢ (PyHKUIT expiBasenTHi) Opu = — 07

1. f—g—0, 2 — 2, 23 5%1. T — xg.
. R - In(242)—In2cosz -
11) BukopHCcTOBYIOUH acCHMITOTHYHI (DOPMYIIN 3HAHIITD I'PAHUIIO BYHKIIT T VATe1  pHZ = 0.
12) Hocminuru Ha HemepepsHicTb yHKI0 f(2) = arctan ﬁ Ta BU3HAYUTHA TUI TOYOK PO3PHUBY.



Mogyasna xkonrposbaa Ne3: [oxigma. Bapiant — 1

"T’ve been waiting for a girl like you
To come into my life

I've been waiting for a girl like you
A love that will survive... "
Foreigner

VBazKHO IIpounTaliTe 3aB/IaHHs, Ta 00ePITh OJIMH 3 MOKJIMBUX BapiaHTiB BiMOBLI: A: " tocTaTHBO 1106 BUKOHY BaJnCs 00U/ IBA
TBep/KeHHS 1) 1 2) oJHOUACHO, ajle BHKOHAHHS JIIIIIE OHOTO 3 HIX HemocTaTHEO', B: " mocTaTHEO, 1106 BIKOHYBAJIOCS TBED/XKEHHS
1), alle HEIOCTATHLO BHKOHAHHS JnIe TBepaxeHHs 2)", C: "mocTaTHLO, M06 BUKOHYBAJIOCH TBePKEHHH 2), ajle HeTOCTATHBO
BHKOHaHHS jmite Teepxkenus 1)", D: "xocrarebo, mo6 BEKOHYyBastocs Xxoua 6 ofHe 3 TBepkeHs 1) abo 2)", E: "sukonanma
HaBiTH 060X TBep/KeHb 1) 1 2) oxHoYacHO He moctaTHbO", F: "TBepasKeHHS 3a1avi € HPaBUIBHIM HaBITh SIKIIO JKOIHE 3 1) 1 2)
He BUKOHY€eThCs".

1) Hexait pynkiisa f BusHaTeHa B gestKoMy oKoull Toukn 7 € R. Ba skux yMoB MOXKHA rapaHTyBartH, mo f € qudepeHnifioBHOI0
B TOYIi 207
M7

e 2. f € HellepepBHOIO B TOHIN (.

1. icHye ckinvenHa rpaHuns limg_
2) Hexait F'(t) = f(g(t)), ze f, g BusHaueni Ha R. Ba gxux yMOB MOXKHA TapaHTyBaTn, mo F' e qudepennitioproo B Toumi ty?
1. g € qudepentitioBHoio B TOUI 0, 2. f € nudepemntiiioBroo B TOUII 1.

3) Hexail dyukuis f BusHaueHa B JesikoMy oKoul ToukE g € R. 3a gKuUX yMOB MOXKHA rapaHTyBaTH, o y QYHKLIT [ icHye
JIIBOCTOPOHHS TIOXIIHA B T. Xg7

1. 1715 TedKol MOCHTiTOBHOCTI 2, — 29 — () icHye TpaHutg 2. f € nndepeHIiiioBHOI B T. .
f(@n)—f(z0)

i _ves e o

4) Hexait f € D((a,b)) i Touka xo € (a,b) = Dy. 3a sikux yMoB MoxkHa TapaHTyBaTh, mo f’(xg) = 07
1. f € C([a,b]) , 2. f 3MiHIOE 3HAK IPH HEPEXOJii Yepes Tq.

5) Hexait dynkuis f € C([a,b]). 3a gxux yMoB MOrKHa TapaHTYBaTH, IO JJIst JesiKol To4Ku { € (a,b) cnpaBeuiBa piBHICTD

(e —0b) = fla) — f(b)?
1. f € D({a,b}), 2. f € D((a,b)).

6) Hexait dyukiia f — meska dynkuisa i Dy = (a,b). 3a 9KUX yMOB MOKHa TapaHTYBAaTH, IO 7T AEIKOl TOUKE Zo € (a.b)
icxye miBocroponns moximHa f7(xg)?

1. f € C({xo}), 2.f € D((a,xp)) 1 icaye lim,_,,,—o f'(2).

7) Hexait dynkiis f € D([a,b]). 3a gxuxX yMOB MOXKHA IapaHTYBaTH, 1o B Toumi xg € (a.b) dyHKHia f Mae JoKaIbHMHIT
eKCcTpeMyM?!

1. f’ 3MiHIOE 3HAK [IpU [IEPEXOJIi Yepe3 TOUKY I, 2. f'(x0) = 0.
8) Hexait dynkuis f € D([a,b]). Ba sgxux ymMoB MoKHa rapaHTyBaTH, o B Touni o € (a,b) dyHKmis [ Mae JoKambHIi
eKCTpeMyM?
1. f'(wo) = f"(x0) = ... = f®D(ao), 2. f™(wo) #0.
9) Hexait dyuknia f : R — R i Dy = R. Ba gKHX yMOB MOKHA [apaHTyBaTH, IO JUIs JOBUIBHHX Zp < 2 iCHYIOTH Taki

¢,0 € R, mo mae umicne pienicts f(z) — > 5 g fk;(:!””) (x —20)F = L (z — zg)" T FHD(£) ?

n!

1. f € D" ([zg;2]), 2. xoual Ji1s1 ojHiei Toukn o € R: fD (a) £ 0.
10) MasieHbKuit cipuii BOBYOK pO3INIsHYB audepentitiopHy Ha R dyrkuifo f i uncra a < 2. Bukopuncrasim Teopemy Jla-
rpamka, Bin 3amucas f(r) — f(a) = f/(£)(x — a). [licas nporo BOBUOK B3sB TOXiIHY Bijl 000X YacTHH Mi€l PIBHOCTI: OCKIILKH
a Ta § — dikcoBani uncia, to (f(x) — f(a)) = (f'(€)(x —a)) = f(&)(x —a) = f(€). Orxe, f'(x) = f'(£). 3BiACH BOBYOK

3po0HEB BUCHOBOK, IO JIOTHYHI [IPOBeJieHi B TOUKaX & i 2 OyAyTh IapaJleJIbHIMU i IIlIOB KycaTu Bac 3a 6040K. IIpokomentyiite
JIOBeJIeHHST MUTAIITHOTO 3BipbKa. Uu mpasuii Bin? Ko Hi, To 9Ki HETOYHOCTI B HOTO MIpKYBAHHSX BH MOYKETE BKAZATH !

. s . sinx, < 0;

11) Hdocainurn Ha audepeHmiitopHicTh Ta obuncanTn moxigay Gyekml f(r) = Sl & s

12) O6uncmurn 21-my noxigHy dyHKOI y = ﬁ Ha obacTi BU3HAYTEHHS.



Momyneua korTpoasra Ned: Texwika inrerpyeanns, Bapianr 1
1) OfuncmrTa nepricHy fﬁmdr
2) O6umcmarn nepmicay [z + 2r)edTdr

3) OfunennTh nepricHy
4r? 4+ 4x + 8 sin’ x
dr; b) | —— d
u}f[r—1]{rg+31+4] E }fccns“r .

4) BHEOPHCTORYIOTH 3aMiHY 3MIHHAX 3BECTH A0 iHTETDAJY BiJ PANIOHATEHOD G HEINT

/ VETET
1+ v+ 2r+4



Mopynera koaTpOabHA pobora 3 tenvm "luTerpan Pivana"
Bapianr 1

v 3agatax 1) BKaMKITh. "IN € HPAaBHILAAM TEERIACTHEL

Bagaua 1. Beprna ma nustcna inmezpaanni cymn daply dan wenepepenot diynwuii sasxcdu
€ THIeE paAnHuML cymasi Pivan.

Banaua 2. Hexafll diynnuia f - nesid’'emna na npominesy [a,b] i 6 dearur mowsar yvozo
nposiscry € cmpozo dodamuoio, Y RAZAHUT YMOGRT MOMCE CIMATICA Tk, 10

_[:f(s) Sl

Bagaua 3. lenypome uenepepsni na [0, 1] dynruil, wo ne e inmezposnusu 30 Pivanoa.

Banaua 4. Aan diwcocanol dynwuil f dynmuyia

b
Fat) = [ 1) e

€ adumueHomo GYHEUIEND NPOMINCRY.

Bamaua 5. Hexatt f € R([a,b]). Todi dymnuia

F(z) = f " fu) du

e dudepenyitiosnow na (a,b).

Y osaganax 69 veazkHo npoTHTAiiTe 3aBiaig. Ta o0epiTh OJNH 3 MOAUINBHX BaplanTis
BIITORI L

A AOCTATHRO 1100 BHKOHVBAJIHCS L'JfSIL']BE'l TBCePIACCHHA J.:I 1 3] OIHOTACHO, a1¢ BHKOHAHHA
JIMITE OJIHOTO 3 HHUX HeOO0CTAaTHBO,

B: aocrarnbo, 1mod BHKOHYBaJIOCS TBepIxeHds 1), aie HelocTATHBRO BHKOHAHHS JTHIIE
TRepAAe S 2);

C: aoctatabo, MO0 BHKOHYBAJIOCH TBepIKeHHA 2], ale HeloCTaTHL) BHKOHAHHA JHIIe
TRepasenns 1)

D: noctarabo, mod BHKOEYBAIOCS Xova O oane 3 Teepixaens 1) abo 2):
BHKOHAHHS HABITL 000X TBepIeHb 1) 1 2) 01HOTACHO HE JI0CTATHRO,
F: reepiorenna sagani € NpaBiibENM HABITH SKIIO Aod8e 3 1) 1 2) He BUKOHVETLO.

Bagaua 6. Hexvatt Ey, Eg, Fpi o — mnoscunu movor pospuey dymsuit f, g, f+g. eidnosidno.
30 ARUT YMOEG MONCHO 2APAHINYEATIL, 10

Efr+g C Ef U Eg?



. HENEPEPEHA H . 2. nenepepara Ha 1,
1 Henepepara 1o R

Bagaua 7. Jo awur ymos moncha zapanmyeamm, wo smuoscuna S C R we aae aefezocoi
MEpE Hpan ¢

1L R\ S mac aefezoay mipy Hifib, 2. (O; ﬁ) a9

Sanaua 8. Ja awur ysmoe smoscHa 2apansnyeamit, wo dynsuia e inmezposnoo aa Pivanom
Ha npomincky [a,b] ¥

1. f e nenepepenmo na npomisery [a,b] 2. f e inmezpoenow sa Huromonom-/detionivem
na nposiscry [a,b] .

Banaua 9. Ja awur ysmoes moscna apanmyeama, wo dynruia e inmezposnoo sa Huwomonoa-
Jetibrivem na nposistery |a,b] 7

1. f e nenepepenomo na nposiscsy la,b . 2. f e wmmerpoanoio o Pivanom na nposimeky
[a,b] .
Y HACTYIHIN 331411 VBaXKHO DpoTHTAiTe 3aBIaHug Ta daiiTe BAnosiin:
Bapaga 10. Jamu osnevenna soeniwmnoi mipu (y xowmexcmi smipu Jebeea).
Posp’asamn macTynnl 3aadi Ta 3anncaTi HoAcHen s
Bagmaua 11. Hoscuumu, wu Oyde smuoncuna

2
n
A={——:neHN
nl+1
Mami aefeeosy Mipy Hiyab.,

Bagaua 12, Ofwucaunmt iHmezpi

(s 4]
f e dx.
0



OcranHiil B KUTTI MOOYJIb 3 MATEMATHYIHOTO AHAJIZY
LY 3
Bapianr 1

Teacher leave them kids alone
Hey! Teacher! Leave them kids alone!
Roger Waters

Vozaganax 15 BKaKiTh, "M € NPABHJILHIM TBePIZKeHHS,
Samaua 1. Vei wopyvn 6 R™ ¢ exeicanermmumir.

Bamaua 2. lia dugepenyitioanoi dynwuii f: R® = R saencdu enpacedanee cnieeidnoue-
HHA
r ! !
df = fp 023 + Fdze . 4 £ dryg.

Banaga 3. Jaa icuyeanna neacnoi gynwuii z(z,vy). wo sadaemvea pienannam F(x,y,z) =

0, neotwidno wob F, 0.

Bagaua 4. Hrwo eidomi eci wacmunni noridul dudepenvitioenol dynwuii 6 moui, mo mo-
HCEHG OOHOTHANHO 06 MUCALM 6C1 NOTIOHT 30 HONPAMOM 6 I Mo,

Bamaua 5. Hwwoe dpyeutt dudepergian dynruii € cmpozo dodammno eusnaveno keadpami-
WHOW Phopsmoto, o dyHkuia Mae 1 0noeidniil momul AOKGAYHUT M

MM

V zagatax 6-9 yBaKHO npotnTaiiTe 3aBlaHudg, Ta 00epiTh OINH 3 MOMKIHBIX BADIAHTIB
BUITTOBLIL:

A JA0CTATHBO I.ll_{}6 BHKOHYBAJIHC U{’}[-l,'.lB‘d TBeP1ACHH l} i 2J OJHOYTACHO, a.J1€¢ BUKOHaAHHSI
JIHIIE OJHOTO 3 HUX He JOCTAaTHLO!

B: JA0CTATHRO, [.11_{}6 BHKOHYBAJTOCH TBep I KeHH I 1} ane HeloCTATHRGY BHKOHAHHS JIHITE
TBepPIACeHH 21 3) :

C: pocrarHbo, MO0 BHKOHYBATOCH TBEP/ZKeHHH 2], ale HeJO0CTATHDO BHKOHAHHS JIHIIE
TBepKeHHs 1);

D: JAOCTATHRO, I.lI_Uﬁ BHKOHYBaAJIOCS XO'Ta 0 OJ/lHe 3 TBepKeHb 1} abo 2}
E: Bukonanns napith 00ox TBePIAeHDb 1) 1 2) OIHOTACHO He J0CTATHBO,
F: TBePIZKeHH 3aJ1a1 € NNpapJILHIM HABITEL SAKIIO YKOIHE 3 1) 1 2) HE¢ BHKOHYETLCI.

Banaua 6. Hevati sadano dudepenitiosny dynwuio f: R — R. Hpu akux ymocas Mmoxca
cmeepdocyeam, o 6ct nacmurHl nomdul dynwii £y mowul xg prent wyao ¥

1. ymruia f mae aokaAbHWT excmpemyM Y mowil To

2. ynruia f e deivi dudepenuitiosnoro iy mowui xo i dpyeult dudepenian e 3narocma-
AW KEAIPaTmUIHON HOpMON0



Bamaua 7. Hewaii sadano dynwyiro f: RY — R. Ilpu awur ymosas moscha 2aparmysama,
woe noridna Gynruil oy mowyi o Y Hanpamry eexmopy e ofuucAoemuea 36 Hopmyaoio

af o 7
g(ﬂfo) = (gradf|x0:€> s

1. sexmop e sadosoavnae ymoei |lel] =1

2. denyiomn ecl wactnunmi noxidnt diynkuid £y moul xg
Banaua 8. Hezaii 3adano deini dudepenuitiosny dynwuio f: R — R. Bidomo, wo g(xg) =
0. IHpu axux ymosax MmosxcHa cmeepdacyeamit, wo f mae y mowyi To AOKGALHUT YMOEGHUTL
excmpemym npu ymoel g(x) =0 7

1. $ynwuia f mae empozult A0KaALHWTE CKCTMPEMYM Y TROWUL T0.

2. xo € cmaionapnoo moukow Gynkuii daepansnca L= f+ Ag (npu deaxomy A)

Bamaua 9. Hewvati sadano dudpepenvitiosny dynwuito f: RT — R. pu asus ymoeas MoxcHa
cmeepdocyeami, o

O*f(M) ¥ 2f(M)
drdy  Oyor

7

1. dynwuia f e deini dudhepenuitiosnero iy morui M

y 52 a? /
2. 2k 2t e C({M})

Posp’ssatn HacTynHi 3a/aM Ta 3amcaTi HogCHeHH
Banaua 10. O6uueanmu novidni zl, :;_. de z(x,y) — measno sadana Gymnria
sin(z) +yz+x=0.
Bapaga 11. Jocaidumu na aokanorud ewcmpesmym Qyusuio

f(z,y) =" + 3y + 4.

8]



