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BCTYII

[Iporpama HaBuanbHOI mUCHMIUIIHM «Buima mareMaruka» CKJIajeHa BIAMOBIIHO 10
OCBITHBO-TIpo(eciiiHOT  mporpamu  mepmoro  (0akamaBpChKOro) piBHS  BHINOI  OCBITH
crierianbHOCTI 125 «KibepOe3neka».

1. Onuc HaBYAJIBHOI TUCHHUILTIHA

1.1. Memoro éuknadanna HaBYAIBLHOI JUCIUILUTIHU € HAJaHHSI MalOyTHIM creriagictaMm
3HaHb Y raixy3i BUIIOT MATEMATHUKH.

1.2. Ocnoénumu 3aeé0amnamu BUBYCHHS JUCUMIUIIHM €. HaBYaHHA CTYJACHTIB
BUKOPUCTOBYBAaTH Cy4YaCHUU MaTEeMAaTHYHUN amapar HEMEepPepBHOTO aHali3y TEOPETHYHUM
OCHOBaM 1 MeToJaM JIiHIHHOI anreOpu, aHATITUYHOI TreoMeTpii, MaTeMaTHYHOTO aHali3y,
KOMILIEKCHOTO aHaji3y, Au(epeHuiaJbHUX piBHSAHb, TEOPil CTIHKOCTI Ta 3aCTOCYBAHHIO ITUX
METOMIB [UIsl PO3B’sI3aHHS PI3HOMAaHITHHX 337a4 TCOPETUYHOTO Ta MPAKTUYHOTO XapakTepy B
npodeciifHol TisUTBHOCTI AJISl pO3B’sI3aHHS 3a[a4 TEOPETUYHOTO Ta MPAKTHYHOTO XapakTepy B
MpoIIeci MPOEKTYBaHHS Ta peati3alii 00’ ekTiB iHpopMaTH3aIlii.

B xonl BHBUEHHS [UCHMIUIIHM Yy CTyJEHTa MOBHHHI ()OpPMYBAaTHCS HACTYIHI
KOMITETEHTHOCTI.

]HmeZpaJlea KOMNemeHmHicmo.

3MaTHICTh PO3B’sI3yBaTH CKJIAAHI CHEIliali30BaHi 3a/1a4i Ta MPAKTUYHI IPOOJIEMH Y Tamy3i
3abe3medyeHHs  iHQopmamiliHOi  Oe3meku  1\abo  kiOepOe3mekH, 10  XapaKTePH3YEThCS
KOMIUIEKCHICTIO Ta HEMTOBHOIO BU3HAYEHICTIO YMOB.

3acanvni komnemenmuocmi (K3).
— 31aTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTHYHKUX cuTyarisnx. K3 1.
Cneyianvni (paxosi, npeomemmi) KomMnemeHmHOCmi

— 3IaTHICTh 10 BUKOPUCTAaHHS iH()OpMaIiiHO-KOMYHIKAIIHHUX TEXHOJIOTIH, Cy4YaCHUX
MeTOAIB 1 MoJienelt iHpopmaniiiHoi 6e3nexu Ta/abo kibepoesnexkn. KO 2.

1.3. KinmbkicTh kpeauTiB — 17

1.4. 3aranpHa KinbKicTs ToguH - 570.

1.5. XapakTepucTHKa HABYAJIbHOI JUCHUILIIHA
O0oB’s13k0Ba / 32 BUOOpOM
Jlenna ¢popma HaBuaHHs | 3aoyHa (qucraHmiitaa) hopMa HaBYAHHS
Pik minroroBxu
1-it | -ii
Cemectp
1-ii | -ii
Jlexmii
64 ron. | TOJI.
[TpakTruHi, ceMiHApCHKi 3aHITTS
32 rop. | ro.
JlabopartopHi 3aHATTS
TO/I. | rOJI.
CamocriiftHa poboTa
69 rox. | rom.
Y Tomy umnci IHAWBITyaIbHI 3aBIaHHS
24 ron. | rom.




Pik miarorosxu
1-ii | i
Cemectp
2-ii | -ii
Jlexmii
64 ron. | rOJ.
[TpakTHU4Hi, CEeMIHAPCHKI 3aHATTS
32 ron. | TOJ.
JlaGopaTopHi 3aHATTS
TOJI. | TOJI.
CamocriitHa po6ora
69 rox. | TOJI.
Y TOMy YuCIi iHIWBITyallbHI 3aBIaHHS
24 ron. | rom.
Pik miarorosxu
2-ii | -ii
Cemectp
3-ii | -ii
Jlexmii
32 rop. | ro.
[TpakTruHi, ceMiHApCHKi 3aHITTS
64 rox. | rom.
JlaGopartopHi 3aHATTS
TOJI. | TOJI.
CamocriiftHa po6oTa
84 ron. | rom.
Y TOMy YuCIHi iIHIUBITyalbHi 3aBIaHHS
24 ron. | rom.

1.6. Ilepesik KOMIETEHTHOCTI

Y pesynomami eusuenna oanozo Kypcy cmyoenm nosunen 3Hamu meopemuuHi i
NPUKTIAOHI NOOMHCEHHA HEnepepeHo2o aHanizy, iHmezpanvHe YUCIAEHHA, JIHIUHY anzedpy,
ananimuyuny 2eomempiro, Ougepenyianvii piGHAHHA MaA MeoPil0 KOMNIEKCHUX QYHKUI:

- TOHSTTS BEKTOpa, JiHIMHI oneparii Ha/l BEKTOpaMH;

- JiHiMHI KOMOiHawii, JiHIHHY 3aJeXKHICTh BEKTOPIB, KOJIHEAPHICTh Ta KOMIUIAHAPHICTh
BEKTOPIB;

- 0a3uc NiHIKHOTO POCTOpPY, 0a3UC HA TUIONIMHI Ta y IPOCTOPi, PO3KIIa] BEKTOpa 1o 0a3si,
opToHOpMBaHi 6a3u, adiHHi 6a3u;

- CKaJsIpHUH OOYTOK BEKTOPiB, BEKTOPHUH Ta MilIaHUH JOOYTOK BEKTOPIB, BIACTUBOCTI,
3B’SI30K 3 KOJIIHEAPHICTIO Ta KOMIUIAHAPHICTIO;

- adiHHI CHCTeM KOOpPJWHAT, MOJSAPHY, NUIIHAPUYHY Ta CHEpUUHy CUCTEMH KOOPIWHAT,
bopmynu nepexomy;

- MpsMY Ha IUIOUIMHI Ta Y MPOCTOPi, 1 PIBHSHHS, B3a€MHE PO3MIIIECHHS MPSIMHUX, YYKH
MPSIMUX, BIICTaHb BiJl TOYKHU JIO MPSMOi Y MPOCTOPI, BIACTaHH MK JIBOMa MUMOOIKHUMH
MPSIMUMHU, 3HAXO/KEHHS CITUIBHOTO MEPIICHANKYISPa TBOX MUMOOIKHUX MPSAMUX;

- TOpAMYy B NPSIMOKYTHIA CHCTEMI KOOpJMHAT, HOpPMaJbHE PIBHSHHS, BIJICTaHb BiJ] TOYKH
JI0 TIPSIMO1, TIBIUIOIIMHH, KYT MK MPSIMHUMH;

- IUIOUIWHY Y IPOCTOPi, il PIBHSIHHS, B3aEMHE PO3MIIICHHS TUIOIIMH, MyYOK TUIOIINH;

- TUIOUIMHY B MIPSMOKYTHIM CHCTEM1 KOOPJIMHAT, HOPMAJIbHE PIBHSHHS, BIJICTAHb BiJl TOYKH
710 TUTOILIMHH, TIBIPOCTOPH, KYT MK TUIOIMHAMH;
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3arajibHe PIBHSHHS KPHUBOI JIpYroro TMOpPSAKY, KBaApaTu4Hi (OpPMH, MAaTPHIIO
KBaJpaTU4HO1 (hOPMH, IEPETBOPEHHS PIBHSIHHS KPUBO1 TP MEPETBOPEHHI KOOPIUHAT;

3BEJICHHS 3araJIbHOTO PIBHSIHHS KPUBOI JPYTOro MOPSAKY 1O KAHOHIYHOTO BUILY;

PIBHSHHS KOJa, elinca, TinepOonw, mnapa®oia, eKCICHTPUCUTETH Ta JUPEKTPHUCH,
BJ'IaCTI/IBOCTi UX KPpHUBHUX;

NOBEPXHI JAPYroro TMOPSAAKY, KaHOHIYHI pIBHSHHS TIOBEPXOHb JPYroro IOpPSIKY,
emincoinu, rinepoosoinu, napadoaoiny, MUIIHAPH, KOHYCH;

NpaBUiIa PO3KPUTTSI BU3HAYHHUKA IPYTOTO Ta TPETHOTO IMOPSIIKIB;

meroau Kpamepa ta ['ayca po3B’si3aHHs cucTeM JIIHIMHUX anreOpaidyHuX PiBHSHD,
aKCIOMAaTHYHY TEOPit0 MTIHCHUX YUCET,

BJIACTUBOCTI TPAHUIIb YUCIOBUX TOCIITOBHOCTEH Ta YUCIOBUX (DYHKITIH;
BJIACTUBOCTI HEMEPEPBHUX (YHKIIIH

nudepeHiianbHe YUCIeHHS QYHKINN OHI€T 3MIHHOT;

Teopito iHTerpana Pimana Ha BiApi3Ky;

Teopito 301KHOCTI HEBJIACHUX 1HTEerpaiiB Pimana;

TEOPit0 301KHOCTI YMCIIOBUX PSIIB;

TEOPit0 PIBHOMIPHOT 301KHOCT1 (PYHKITIOHATBHUX MMOCTIJOBHOCTEH Ta PSIIB;
TEOPII0 CTENIEHEBUX PSIIB;

€JIEMEHTH TeOopli METPUYHUX, HOPMOBAHUX Ta €BKJIIJOBHX MPOCTOPIB;
BJIACTUBOCTI TpaHUIlb PYHKIIINA O0ararhboX 3MiHHHX;

BJIACTUBOCTI HEMepepBHUX (YHKIIIH O0araThoX 3MIHHUX;

nudepeHiianbHe YUCIeHHS QYHKIN 0araTh0X 3MiHHUX;

TEOpEeMH iICHYBaHHS Ta AUGEPEHIIHOBAHOCTI HEIBHUX (DYHKITIH;

TEOPi0 BHYTPIIIHIX Ta YMOBHUX €KCTPEeMyMiB (yHKIIH OaraThb0X 3MiHHUX;
BJIACTUBOCTI €HJIEPEBUX IHTETPAIIB;

TEOpiro KpaTHUX 1HTerpaiiB Pimana;

TEOPi0 KPUBOJIHIMHUAX Ta MOBEPXHEBHUX IHTETPAJIIB MEPIIOTO POIY;

TEOPi0 KPUBOJIIHIMHUX Ta TTOBEPXHEBUX IHTETPAIIIB APYTrOTO POIY;
kiacuuHi popmynu ['pina, ['aycca-Octporpaacekoro, CTokca;

OCHOBH T€Op1i BEKTOPHUX TIOJIIB;

enemMeHTH Teopli psaaiB Pyp’e 3a OPTOHOPMOBAHMMH CHCTEMaMH Yy TLIOEPTOBOMY
IPOCTODI;

HepiBHICTh beccens Ta piBHicTh JIsmyHnoBa-IlapceBains;

BJIacTUBOCTI nepeTBopeHHst Pyp’e Ta iHTerpany dyp’e;

ymoBu Komri-Pimana;

HeHTpanbHy TeopeMy Korri;

psau Teiinopa i Jlopana;

METOAM PO3B’A3yBaHHs JU(epeHIiabHIX PIBHAHB NEPIIOTO MOPSIKY;

BU3HAYECHHS  XapaKTEPHUCTUYHOTO  MHOTOWICHa  JAu(epeHLialbHOrO  piBHSHHS,
3aCTOCYBaHHS BU3HaUYHHUKA BpOHCHKOTO, Mpu3HaueHHs 1 Bu3HadeHHs (yHkiii Korri;

TEXHOJIOTII0 3BEJEHHS CHCTEMH JIHIHHUX PIBHSIHL TMEPIIOr0 TOPSIKY 10 OJJHOTO
PIBHSHHS JPYroro MopsaKy;

TEOpEeMH PO iICHYBaHHA 300pakeHHs 3a Jlammacowm;
bopmynu 300paskeHHs MOXiTHHUX, IHTErpasly 3rOPTKU OPUTIHATIIB;



piBusiHHA Eitnepa-Ilyaccona, Octporpaacskoro;

oOrpymnoByBaTH eBpiCTHYHI (opMyiaH Uil (YHKLIA HATypaldbHOI 3MIHHOI 3a METOJIOM
MaTeMaTUYHOI 1HIYKIIIT,

JOBCACHHA OCHOBHUX TCOPEM.

BmiTn:

Egexmueno suxkopucmosgysamu cyuacnuii mamemamuiHuii anapam é npogeciiinoi
OiAIbHOCMI 015 PO36°A3AHHA 340aY4 MeoPemUYHO20 ma NPAKMUYHO20 XapaKmepy 6 npoyeci
ananizy, CuHme3sy ma nPpOeKmMy8anHsa IHGHOPpMauiliHuUxX cucmem 3a 2any3amu.

3aCTOCOBYBATH JIiHIWMHI omeparii HaJ BEKTOpaMH, 3HaXOIUTH CKaJSpHI, BEKTOpHI Ta
3MimIafdi J00yTKU BEKTOPIB;

3aCTOCOBYBATH JIIHIMHI omepallii HaJ MaTPUIIMU, 3HAXOIUTH OOCPHEH] MaTPHIIll, paHT Ta
BU3HAYHUK MaTPHIIi;

PO3B’s3yBaTH CUCTEMH JiHIMHUX piBHAHBb MeTogamu Kpamepa, ['ayca;

3HAXOJWUTH BIJCTaHb BiJl TOYKU JO MPSAMOI Yy MPOCTOPi, BiICTAaHh MK JBOMa MHMO-
OLKHUMU TIPSIMUMU, CIIJIBHOTO NEPICHANKYIISAP ABOX MUMOODKHUX MPSIMHX;

BUIMCYBATH PIBHAHHS OCHOBHHUX KPHBHUX Ta MOBEPXOHBb APYroro MOPSAKY, 3HAXOJIUTH
€KCLEHTPUCUTETH, TUPEKTPUCH Ta ACUMIITOTH KPUBUX APYTOro MOpPsAKY;

3HAXOJMTH TPAHMLII TIOCITIIOBHOCTEH 1 (PYHKIIIH;

JOCIIJKYBaTH (DYHKIIIT Ha HETIEpEepBHICTH 1 PIBHOMIPHY HENEPEPBHICTB;
IuQepeHIiIoBaTH CKIaIH Ta o0epHeH] QYyHKIIIT;

KOPUCTYBATHUCs PO3BHHEHHSAM (QYHKIIT 3a popmysoro Teiinopa;
3actocoByBaTd Gopmyiy JleitOHina;

JOCIIJKYBAaTH (PYHKIIIT HA MOHOTOHHICTb Ta ONYKJIICTb;

JOCIIJKYBaTH (DYHKIIIT Ha EKCTPEMYyM;

KOpUCTYyBaTHCs mpaBuiioM JlomiTans;

OynyBatu rpadik ¢GyHKIi a00 KpUBOI, IO 3a/JaHa MapaMETPUYHO, 3 BUKOPUCTAHHIM
nudepeHIiaTbHOTO YMCIICHHS;

3aCTOCOBYBAaTH TaOJUII0O TIEPBICHUX OCHOBHUX €JIEeMEHTapHUX (QYHKIH 1 MeTomu
IHTETpyBaHHA U1 3HAXO/KCHHS MEPBICHUX OUIBII CKIaIHUX (DYHKIIIH;

JOCIIJKYBATH (DYHKIIiIO Ha IHTETPOBaHICTh 3a PiMaHOM;

3actocoByBatu (opmyny Herortona-JIeiiOHIla, MeTOa IHTETpyBaHHS 4YacTHMHAMU Ta
3aMiHy 3MIHHHX I OOYHCIICHHS 1HTerpatiB PiMaHa,

3aCTOCOBYBaTH iHTerpas PimaHa B reoMeTpii, MexaHilli, Gi3uiri;

JIOCJTIJDKYBATH Ha aOCOJIOTHY Ta YMOBHY 301KHOCTI HEBJIacH1 iHTerpayiv PimaHa;
JIOCJTIJDKYBATH Ha a0COTIOTHY Ta YMOBHY 301KHOCTI YHCJIOBI PSIH;

JIOCJTIJDKYBATH Ha PIBHOMIPHY 301KHICTh ()YHKITIOHATIBHI TTOCIIIIOBHOCTI Ta PSIIHN;
OTPpUMYBATH pO3BUHEHHS (yHKIIHN y psia Teinmopa;

nudepenniroBatd GyHKINT 6araTbox 3MIHHHX;

nudepeHIiroBaTH HeSIBHO 3a/1aHl (PYHKITIT;

JIOCJTIJDKYBATH HA BHYTPIIIHIN Ta YMOBHIN eKCTpeMyM (DyHKIIIT Oararbox 3MiHHHX;
00UHnCTIOBATH 1HTETPAIH 3a AoroMoror [-dyHkmii Ta B-gyHKIiiH;

00UYHCITIOBATH KpaTHI IHTETpajIy 3a JOMOMOTor TeopeMu DyOiHI Ta 3aMIHUA 3MIHHUX;
3aCTOCOBYBATH KpaTHI IHTETPAJIA B TE€OMETPIi, MEXaHiIi, (i3Hili;

00YHCITIOBAaTH KPUBOJTIHIIHI Ta TOBEPXHEB1 IHTETPAIH MEPIIOTO Ta APYroro PO/IiB;
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- 3actocoByBatu ¢opmynu ['pina, ['ayca-Ocrtporpancekoro, Ctokca nnsi oO4YHCIIEHHS
KPUBOJIIHIMHUX Ta MTOBEPXHEBUX 1HTETPAIIB;

- 3aCTOCOBYBATH METOJU Ta TEPMIHOJIOTIIO BEKTOPHOI TEOPIi MOJIiB;

- posknagatu GyHKIiO y psig Pyp’e Ta gocaimpKyBaTH Horo Ha 301KHICTH TOTOYKOBO Ta
PIBHOMIPHO;

- 00uHMCIIOBaTH IHTErpajld KOMIUIEKCHOI 3MiHHOI 3a jgomomororo Teopemu Kori,
iHTerpanbHoi opmynu Kot Ta OCHOBHOI TeOpeMH TE€Opii JIHIIKIB;

- po3BuBaTH (PYHKIIT KOMIIEKCHOI 3MiHHOT y psif JlopaHa;

- po3B’si3yBaTH audepeHIianbHi pIBHIHHS Ta CUCTEMU AU epeHITiaIbHUX PIBHSIHb.

B pesynomami eueuennsa oucyuniinu y cmyoeHma NOGUHHI hopmyeamucs HACMYRHI
npozpamui pezynomamu naevyanna (IIPH).

— BHUKOPHUCTOBYBATH pEe3yJbTaTH CAMOCTIMHOTO MOIIYKY, aHali3y Ta CUHTe3y iHpopmarii 3
pI3HUX JoKepen s e(PEeKTUBHOrO pIIMIEHHS CHeliali3oBaHuX 3aaad  mnpodeciitHol
nismeHOCT (ITPH 3);

— aJmanTyBaTUCA B YMOBaXx dYacToi 3MIHM TEXHOJIOTIM mpodeciifHOi  IisTbHOCTI,
nporuo3ysatu KiHnesuii pesynstat (IIPH 5);

— KPUTHUYHO OCMHCIIIOBATH OCHOBHI TEOPii, MPUHITUIINA, METOIU 1 TIOHATTSA y HaBYaHHI Ta
npodeciiiniit aismpHOCTI ([TPH 6);

— BUpINIyBaTH 3a7adi 3a0e3MedyeHHs Ta CynpoBOAYy (B T. YHCHI: OIS, TECTYBaHHS,
Mi3BITHICTH) CUCTEMU YIPABIIHHS JOCTYIIOM 3TiTHO BCTAHOBIIEHOT MOJIITUKH OE€3MEKH B
iHpopMaIiifHuX Ta 1H(QOpMAaIIHHO-TEICKOMYHIKAIIIMHUX (aBTOMAaTH30BAaHUX) CHCTEMax
(TTPH 21);

2. TeMaTHYHHII JIAH HABYAJIBHOI JUCIHUILIIHA
I cemecTp

Pozoinl. Enemenmu niniinoi anzeopu.

Temal. Komnnaekcni uucaa.

1. Anrebpaiuna ¢hopma KOMIUICKCHUX 4YHcell. PiBHI, CIpsbKeHi, MPOTHIICKHI KOMIUICKCHI YHCIIa.
Jii HaJ KOMILIEKCHUMH YK CIIaMU.

2. 'eomeTpuuHa iHTEpIIpETALlisl KOMIUIEKCHUX YUCE.

3. TpuronomerpuyHa Ta MOKa3HUKOBI (opMu KomIiuiekcHoro umcia. Popmynu Einepa i
Myagpa.

4. KopiHb N-TO CTyIEHs 3 KOMIUIEKCHOTO YHCIIa.
5. Po3B’s13yBaHHs KBaJAPAaTHUX DPIBHSAHD 3 JIMCHUMHU KOe(DIIIEHTAMH Ta KOMIUIEKCHOIO 3MIHHOIO.
Tema 2. Mampuui, 6uznaunuku ma cucmemu JiHIHUX PIGHAHb.

1. Marpui. [ii 3 marpursamu. [Togi6H1, cHMETpUYHI, HECUMETPUYHI, OPTOTOHAIBHI Ta OOEpHEH1
MaTpHIIi.

2. Buznaunuku matpuili. BracTuBOCTI Ta OOYHCIIEHHS BU3HAYHUKIB 2-TO Ta 3-TO TOPSJIKIB.
Minopu, anreOpaiuHi 1OOBHEHHS, PaHT MaTPUII.

3. Po3B’s3yBaHHs cHcTeM JIiHIMHUX PIBHSAHb MaTpuuHuM MetoioMm. [IpaBuno Kpamepa, metonu
l'ayca, )Kopnana-I'ayca.

Tema 3. Enemenmu eekmophoi anzeopu ma meopii 1iHIHUX RPOCMOPIE.

1. ITonsTrst BekTopa. Ormeparii Hajg TEOMETPUYHMMHU BEKTOpaMu. JlomaBaHHS BEKTOPIB.
BnactuBocti nonaBanus. JloOyTok BekTopa Ha uyncio. BiactuBocti 100yTKYy.
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2. OzHauyeHHS JIHIKHOTO BEKTOPHOTO mpocTopy. [Ipukinam.

3. JliniitHi KoMOiHaIii, JiHINHA 3aJeXKHICTh, BeKTOpiB. HeoOXimHi Ta JMOCTAaTHI YMOBH JIHIMHOI
3aJIeKHOCTI BEKTOPIB.

4. bazuc miHiiiHOrO TIpocTopy. Po3mip miniiiHOro mpocropy. KomiHeapni Ta KoMIUTaHapHi
BEKTOPH SIK MPUKJIAIU BiMOBIIHO OJHOBUMIPHOTO Ta JJBOBUMIPHOT'O JIIHIHHOT'O TIPOCTOPY.

5. Poskman Bektopa mo 6asi. Koopmuuatu Bektopa. HeoOXximHi Ta gocTaTHi yMOBH
KOJIIHEApPHOCTI JBOX BeKTOpiB. HeoOximHi Ta JqoCTaTHI yMOBH KOJIHEAPHOCTI [BOX Ta
KOMILJIAHAPHOCT1 TPbOX BEKTOPIB.

6. OpronopmoBani 6a3u. [Ipoexiiisi BeKTOpa Ha BiCh Ta MiBIUIOIIUHY.
7. Cxansapuuii 1oOyTOK BEKTOpiB, BacTUBOCTI. EBKITiNiB mpocTip. JloBknHa (HOpMa) BEKTOpa.

8. Kyr wMix BekropamMu. YMoOBa OpTOTOHAJBHOCTI JABOX BekTopiB. HepiBuicts Kormri-
bynskosckoro. [Ipoexkiiii BekTopa.

9. [leperBOopenHs koopauHaT. Matpuus nepexony. OproroHanbHi neperBopeHHs. OpieHTaris
0a3uciB, OpiEHTAILISI TPOCTOPY.

10. OpienToBaHuii 00’€M TPbOX BEKTOPIB, BIACTUBOCTI, 3alUC B KOOpAWHATAaX. BekTopHMii Ta
MIIIaHUKW JTOO0YTOK BEKTOpPIB, BJIACTHUBOCTI, 3B'SI30K 3 KOJIHEAPHICTIO Ta KOMILUIAHAPHICTIO.
[ToaBiitHMIT BEeKTOpHUH T0OYTOK.

11. TonspHa, uaiHAPUYHA Ta chEepUIHA CHCTEMH KoopauHaT. DopMyIn mepexoy.

12. BnacHi uicna Ta BeKTopy MaTpuLb, METOAMN iX 3HAXOAXKEHHS.

Po30oin 2. Enemenmu ananimuyunoi zeomempit.

Tema 4. Ancebpaiuni ninii neputozo nopAOKy Ha NIAOWUHI i 6 RPOCMOPY.

1. [IpsiMa Ha TJTOIMIMHI, BCEMOXJIMBI PIBHSHHS, B3aEMHE po3TamryBaHHs npsamux. [login Bigpizka
B 33J1aHOMY BiIHOILIEHHI (BEKTOPHUI Ta KOOpAUHATHUI criocoon). [Tyuku npsaMux.

2. IlpsiMa B mpsSIMOKYTHIN cHCTeMi KOOPJMHAT, HOPMAaJIbHE PIBHSHHS, BIJICTaHb BiJl TOYKH 0
IPSIMOT, KYT MiX TIPSIMUMH.

3. [InommHa y mpocTopi, BCEMOXIJIMBI DPIBHSHHSA, B3a€EMHE pO3TallyBaHHS IUIONMH. Ilydok
TUTOIIMH.

4. TInommHa B IPSMOKYTHIN CUCTEMI KOOPAMHAT, HOpMaJlbHE PIBHSIHHSA, BIJICTAHb BiJl TOYKH JI0
TJIOIIMHU, TIBIPOCTOPH, KYT MIXK TUIOIMAHAMH.

5. [Ipsima y mpocTopi, BCEMOXJIMBI PIBHSHHS, B3a€MHE PO3TALIyBaHHS NPSMHUX y MPOCTOPI,
BIJICTaHb BiJi TOYKH JIO MPSIMOi y MPOCTOpI, BIACTaHb MDK JBOMa MHMOODKHUMH TPSIMUMH.
3HaxO/PKEHHS CIIJIBHOTO MEPIEHINKYIISIPa IBOX MUMOOKHUX MPSIMHUX.

Tema 5. Ancedpaiuni ninii Opy2020 nopaoKy Ha RAOWUHI i 8 RPOCMOPY.

1. Eninc, rinep6ona, mapabona. /lupexropianbHa BIacTHBICTH enminca i rinep6omnu. [omspuuit
napameTp. PiBHsAHHS enirnca, Tinep0oau, mapadoiv B MOISPHIN CUCTEMI KOOPIWHAT.

2. 3aranpHe pIBHSHHS KpUBOi JIpyroro nopsaky. Ksagpatuuni ¢popmu. MaTpuiist KBapaTudHoOl
dopmu. JlomatHo Bu3HAveHi kBaapaTuuHi (opmu, kpurtepiii CunbBectpa. I[lepeTrBopeHHs
PIBHSIHHS KpUBOI ITPH NIEPETBOPEHHI KOOPAUHAT.

3. 3BeIeHHS 3araJIbHOTO PIBHSHHS KPUBOI IPYroro MOPSIKY 0 KAHOHIYHOTO BUTY.

4. KaHoHI4HI piBHSHHS MOBEPXOHb APYroro MOPSJIKY: €MiNcoinu, rinepoonoiau, napabdosoiny,
IWTHIPH, KOHYCH. [lepeTnH moBepxHi Apyroro MopsAaKy 3 MIOMIKHOIO.



Po30in 3. Jleaki enemenmu meopii uuciogux muoxcun ma aoziku. I'panuys,
Henepepericmov QyHKUil.

Tema 6. /leaxi enemenmu meopii 4uc108UxX MHOMNCUH Ma J02IKU.
1. Jloriuna cumBoJtika. Omnepartiii HaJl BUCIOBIIOBAaHHSIMH Ta X BIACTHBOCTI.
2. Muoxunu. Onepartiii HaJ MHO)KHHAMH Ta X BIACTHBOCTI.

3. ObmexeH1 3BepXy (3HM3Y) YHUCIOBI MHOXXHHH Ta iX BepXHi (HMKHI) Mexi. OOMEKeHI YUCIIOBI
MHO>XHWHH.

Tema 1. I panuys pynkuyit.

1. BigoOpaxenns. O6pa3u Ta npoodpa3s MHOKHH. 3BY)KEHHS Ta NMPOJOBXKEHHS BiIOOpaKeHb.
Knacudikamis BimoOpaxenb. OO0OpOTHI BiIOOpaKeHHsI Ta BigoOpa)keHHs, 0O€pHEHI 10 HUX.
Komno3suuis Binoopaxens. I'padik BinoOpakenus. [Ipuknaau.

2. O3HaueHHS OKOJIIB Ta mpokosothx okouiB Toyku B R. JIiBi Ta mpaBi miBokoiau To4ku B R.
OznauenHs mnocnigoBHocTi. [limmocmigoBHocTi. O3HaueHHS TPaHMIN TOCTIAOBHOCTI Ha MOBI
HepiBHOCTEH 1 Ha MOBI OKousiB. 30DXHI Ta po30DXKHI mocmigoBHOCTI. [lpukmaau. HeckiHueHnHi
TpaHUIll TTOCIIOBHOCTEH. €IMHICTh TPAHUII TIOCTITOBHOCTI.

3. HeckiHnueHHO MaJii Ta HECKIHUYEHHO BEIUKI ITOCIIAOBHOCTI. 3B’ SI30K M HECKIHUEHHO MaJIUMU
Ta HECKIHYEHHO BEJIMKHMHU IIOCIIJOBHOCTSAMU. 3B S30K MK 30DKHICTIO IOCIIZOBHOCTI Ta il
00OMEXKEHICTIO.

4. HepiBHOCTI MK TOCJIJIOBHOCTSIMHM, IO BHUKOHAHI aCHMIITOTHYHO. Teopema Mpo 3B’s30K
HEPIBHOCTEH MiX TPAHUISIMH TIOCIIJOBHOCTEH 3 HEPIBHOCTSAMU MK MOCHIOBHOCTSAMHU Ta ii
Hacmiaku. Teopema mpo TpH MOCITiTOBHOCTI.

5.JleMu mpo HECKiHYEHHO Maji mociigoBHoOcTi. Teopema mpo apudMeTHYHI BIACTUBOCTI
TPaHMITh TIOCITIIOBHOCTEH (PO TPaHUIll CyMH, Pi3HUIIL, TOOYTKY Ta YaCTKH).

6. O3naka Beliepmrpacca 301KHOCTI MOHOTOHHHUX IOCHiIOBHOCTeH Ta ii Hacmigok. Yucio €
(03HauYEHHS Ta OIIHKH).

7. Teopema bonbiano-Beiiepmtpacca. BepxHs 1 HUKHS TpaHUIIl TOCIiIOBHOCTI.
8. dyHmaMeHTaIbHI MOCTIA0BHOCTI, KpuTepiit Kot 301KHOCTI OCIiIOBHOCTI.

9. O3HaueHHs1 TPAHUYHOI TOYKM YHMCIOBOI MHOXHMHHU. 3arajibHe O3HAUeHHS TpaHHLl (YHKIII 3a
Komri Ha MoBi okomiB. 3aranbHe oO3HadYeHHs TpaHuimi ¢yHKmii 3a [eiitne. Teopema mpo
€KBIBaJICHTHICTh O3HaUeHb Tpanuuli ¢pyHkuii 3a Komri Ta 3a [efine.

10. Teopema mpo emuHicTh rpaHuili Gyskimii. JloctaTHa ymMoBa BiICYTHOCTI TpaHUIll (PYHKITI.
Teopema npo apudMeTHdHi BIACTUBOCTI T'PaHULIb (PYHKIIIH.

11. 38’530k MK HECKIHYCHHO MajJuMH Ta HECKIHUYEHHO BeMMKUMH (yHKIisMu. Jlema mpo
HECKIHYEHHO MaJii (QyHKII].

12. TeopeMa npo rpaHUYHHN TIEPEXia Y HEPIBHOCTSX Ta ii HacHiaku. Teopema mpo Tpu PyHKITII.
Teopema npo rpaHuUIo KOMIO3MLIT QyHKITIH.

13. OgnoG6iuni rpanumi ¢yHKmii B Toumi. Kputepiit icHyBaHHs rpaHuili (QyHKIIT y JBOOIUHIM
TpaHUYHIN TOYIll HA MOBI OMHOOIYHUX TpaHuUlb. OgHOOIYHE MpsAMyBaHHS (YHKIII JO CBOET
rpanuili. O3HaueHHs MoHOTOHHHX (yHKIH. Teopema Beiiepmpacca.

14. Jlpyra uyoBa rpaHuls Ta ii HACTIAKH.
15. Tlepmma uymoBa rpanurs. HepiBHOCTI sl CMHYCa Ta TaHTEHCA.

16. TMopiBHSHHS ACUMITOTUYHOI MOBEAIHKK (QYHKIIH mpu X — a (O-cumBoIika). 3B’I30K MiX
cumBonamu f (X) =0(g(x)) (x > a) i f(x) =0(g(x)) (x > a). BmactuBocti O-CUMBOJIKH.



10

17. O3HavyeHHs1 BepXHbOI Ta HIKHBOI TpaHulb ¢(yHKUii Teopema mpo iCHyBaHHS BEPXHBOI Ta
HIDKHBOI1 TpaHulb QyHKIii. Kputepiit icHyBaHHS rpaHulll QyHKII B TepMiHaX ii BEpXHBOI Ta
HIDKHBOI rpanullb. Kpurepiit Ko icHyBaHHS CKiHUE€HHOT TpaHULll (QYHKIII].

Tema 8. Henepepenicmo pynxuii.

1. Oznauennst HemepepBHOi B Toulli ¢yHkii. Ilpuknamu. JlokanbHi BIAaCTUBOCTI HETEPEpBHHUX
byHKIiNA (TeopemMa mpo 30epexeHHs HEPIBHOCTEH, Teopema Mpo apu(METH4HI BIACTHUBOCTI,
TeopeMa Ipo KOMITO3UIIIO [T HelepepBHUX (PYHKIIIH Ta Jiema rpo 30epekeHHs 3HaKy (QYHKIIIT).

2. O3HaueHHs1 HemepepBHOiI Ha MHOXMHI (yHKIii. Teopema BeitepmTpacca nmpo oOMeXeHICTh
¢yHKII1, HeTlepepBHOI Ha BiJIPI3KY.

3. Teopema bonbiiano-Komr mpo nmpoMi>kHi 3Ha4€HHs HETNIEpepBHOI (PYHKIIIT Ta 11 HACTIIO0K.

4. O3HaueHHd pIBHOMIpPHO HemepepBHOi Ha MHOXHUHI ¢yHkuii. Teopema Kanropa mpo
PIBHOMIpHY HETIEpEPBHICTh (PYHKIII.
5. Kiacudikariist To4ok po3puBy.

Po3zoin 4. /Tugpepenuinosanicms pynkuii. Iloxioni ma oughepenuianu euuiux nopsaokis.

Dopmyna Teiinropa. locniodxycennsn hyuxuii, zpagpiku ynkuin ma Kpuei, 3a0ani y 0eKapmoeii
ab0 ROAAPHIN cucmemax KoopouHam.

......

1. O3nauenns mudepenmiioanoi GyHkmii B Toumi. [Ipukiamum 3HAXOKEHHS TOXITHOT IS
enemeHTapHux QyHkuid. HeoOxinHa ymoBa audepenuiioBaHocTi QyHKIIT y TOUL Ta MPUKIIA,
10 CIPOCTOBYE i1 AocTaTHICTh. OaHOOIUHI MOXiAHI QYHKIIT Ta KpUTEpid AUQEpEeHIIHOBaHOCTI B
TEepMiHaX OJHOOIYHUX MOX1THUX.

2. Apudmernyni BracTUBOCTI AudepeHIiiioBanux y Ttourli ¢ynkmiii. [loximHa kommo3wuiri.
[Moxinna o6epuenoi ¢pynkiii. [Ipuknaau. Tabnuis MOXiTHUX OCHOBHUX €JI€MEHTApHUX (PYyHKITIH.

3. 'eomeTpuune TiIymMadeHHs! MOHATTSA MOXiAHOI (QyHKIi. PiBHSAHHS MOTHYHOI Ta HOpMaii A0
rpadika qudepeHniioBanol GyHKIi.

4. TloximHa QyHKITIH, 3aJaHUX TTApaMETPUYHO Ta B MOJIAPHUX KoopauHatax. [Tpukmagy.

5. O3HaveHHs nudepenmiana QyHKIil B Touni. 38’530k MiX AudepeHuniioBaHicTIO QYHKIIT Ta
ICHYBaHHSM TOXiJHOT (DyHKIT B TOYIl. 3B’SI30K MK JU(EPEHIATIOM 1 MOXigHOK (YHKINI B
toulli. ['eomeTpuuHe TIyMadeHHs1 NOHATTS Audepenuiany QyHkiii. ApupmMeTnyHi BIaCTUBOCTI
Ta BJIACTUBICTH 1HBapiaHTHOCTI ¢popmu nudepenmiany QyHKItii.

6. BayTpimHicTe 4ncaoBOi MHOXKWHU. O3HadeHHs JIOKATbHUX Ta TIO0ANBHHX (CTPOTHX Ta
HecTporux) ekcrpemymiB ¢yHkin. Teopema ®epma (HeoOXimHAa YMOBa JIOKAJILHOTO
exctpemyMy nudepeniiiioanoi ¢ynkiii). [Ipukinanyd, MmO CHPOCTOBYIOTh JOCTATHICTH IIi€l
YMOBH Ta MOKa3ylOTh CYTTEBICTh YMOB TEOPEMH.

7. Teopema Pomns ta 11 Hacmigok. Ilpukmaau, 1m0 TMOKa3ylOTh CYTTEBICTH YMOB TEOPEMHU.
Teopema Jlarpanka. Haciiaku Teopemu Jlarpanxka. Teopema Kormri.

Tema 10. Iloxioni ma ougpepenuianu suniux nopaoxie. @opmyna Teitnopa.

1. O3HaueHHs TMOXiTHUX BMINMX TOpsAAKiB i Kmacie ¢ymkmiin C"(X), C%(X). Ipuxmax
midepenuiiioBanoi QyHKIii, sika HE € HenepepBHO AudepeHIiiiioBaHoro. [1oXi1HI BUIIUX MOPSIIKIB
JesKuX eneMeHTapHuX (QyHkiid. O3HaueHHS mudepeHIliagiB BUIIUX MOPSAIKIB Ta iX 3B’S30K 3
NOXIIHUMHU BUIIMX TopsAakiB ¢yskmiil. Ilopymenns inBapiantHocTi (opmu mudepeHiiianis
BUIIKX TopsnkiB. @opmyrna JleliOHina.

818

2. IlpaBwiio Jlomitans po3KpUTTsI HEBU3HAYECHOCTEH THUITY % 1
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3. ®opmyna Teinopa s moniHomiB. O3HaueHHs momiHoMa Teinopa it yHKHii, mo N pasis
nudepeniiiioBana B toulli. JlokanpHa dopmyna Teinopa 13 3aquIIKOBUM 4ieHOM y (opmi
[Teano. ®opmynu MaknopeHa Juist JesIKUX elleMeHTapHUX (QyHKIiH. Teopema mpo 3aauiIkoBHi
yjieH Ta i1 Hacmiaku (3amuimkoBuil wieH y ¢opwmi Jlarpamka ta Komri). OOuncieHHs TpaHUIb
¢ynkuii 3a gonomororo Gopmynu Teitnopa.

4. KputnuHi Touku. JlocTaTHI YMOBU HasIBHOCTI (BIZICYTHOCTI) JIOKAIBHOTO €KCTpeMyMy (YHKITIT
B TepMmiHax mepmoi mnoxiaHoi. JloctaTHi yMOBHM HasBHOCTI (BIZACYTHOCTi) JIOKaJIbHOTO
eKcTpeMyMy (YHKITIi B TEpMiHAX BHUIIUX TOXITHUX.

5. O3HaveHHs (CTPOro) OMYKIUX Ta YTHYTUX (YHKLINA HA MPOMDKKY. 'eoMeTpruHe TIiyMayeHHs
OMyKJIOCTI Ta yrHyTocTi. O3HaueHHsI TOYKW Tneperuny rpadika ¢ynkiii. HeoOximgHa ymoBa B
TOYIll MEPEeruHy Ans JBiul audepeHmiiioBannx (yHkmiil. JloctaTHi yMOBH CTPOToi OIYKJIOCTI
G yHKIIIT Ta HASIBHOCTI (B1ACYTHOCTI) TOYKH IEPETHUHY.

Tema 11. I'pagpixu ¢hynxyiii ma Kpusi, 3a0aHi y 0ekapmositi abo NOAAPHIL CUCTIEMAX KOOPOUHAM.
1. Acumnrortu rpadika GyHkii. Teopema rmpo 3HaX0KEHHS KOe(II[i€HTIB aCHMIITOT.
2. Cxema gocmipkeHHs ¢yHkuii Ta modynosa ii rpagika. [lpukmnan.

3. IlonmsapHa cuctema KOOpaWHAT. 3B’SI30K JEKAPTOBUX KOOPAMHAT 3 MoJsspHUMHU. [lepexinm Bix
KPHBOi, 3aJaHOi B MOJISIPHiN CHCTEMi KOOPAMHAT, 10 MApaMETPUYHOr0 MOAAHHS ii B AeKapTOBil
CHUCTEMI KOOpAWHAT. ACHUMIITOTH KPWBHX, IO 3a7aHi MapaMETPUYHO B JIEKApPTOBIM cucTeMI
KOOpAWHAT. ACUMIITOTH KPUBHX, L0 33/1aHi B TIOJSIPHIN cUCTEMi KOOpAMHAT.

II cemecTp

Po3oin 5.  Heeusznauenuiu inmezpann.

Tema 12. Heeusnauenuii inmezpai.

1. O3nauenHs nepBicHOI (yHKLIT HA TPOMIXKKY. Teopema mpo CTPYKTYPy MHOKHUHH TEPBICHUX
dbyHK1ii Ha mpoMiKKyY. [Ipuknax GyHKIT Ha TPOMIKKY, B SIKOi HE ICHYE IMEPBICHOI Ha IIbOMY
npoMikKy. HeBu3HaueHu# iHTerpan 1 HWOro BIACTUBOCTI. TaOnWIsl TEPBICHUX HEIKUX
enemMeHTapHUX QyHKIINH. Dopmyrna 3amMiHu 3MiHHOT Ta (opMysa IHTETpyBaHHS YaCTHHAMHM ISt
HEBU3HAYEHOTO IHTErpay.

2. PamtionanpHi  dyHKIII  (mpoOuW), po3kiIaJeHHS I1X Ha HaWmpoctimi. [HTerpyBaHHS
HalmpocTimumx pauioHanbHUX QYHKUIA. Meton OCTporpaachbKoro BUIUIEHHS palioHaJIbHOI
YaCTUHU IHTErpaa.

3. IuterpyBanHsa (yHKIUIH, parlioHATbHUAX BITHOCHO pajHKayia 3 JIpoOOBO-TiHIHHOT QyHKIIT Ta
HE3aJIEKHOI 3MIHHOI.

4. InterpyBaHHs (QYHKUIN, paliOHAIbHUX BIHOCHO KBAJApPAaTHYHOI IppamioHaIbHOCTI Ta
HE3aJIeKHO1 3MIHHO1, 3a TOMOMOT 010 TijcTaHoBoK Efnepa. [lesiki okpeMi BUMAAKH (B TOMY YHCII
IHTEerpyBaHHs BiTHOLICHHS MOJIHOMA Ta KBaAPATHYHOI ippaIliOHAIbHOCTI).

5. Jleski BJIAaCTMBOCTI MapHUX 1 HEMapHUX pAIOHATBHUX (DYHKIH 1 X BHUKOPUCTAHHS TNpHU
IHTerpyBaHHI pamioHaJbHUX (YHKIIH BIJHOCHO CHHyca Ta KOCHMHYca. YHiBepcalbHa
TPUTOHOMETPUYHA TiJICTAHOBKA. [HTerpyBaHHS MOOYTKY pallioHaJIbHUX CTENEHIB CHHYcCa Ta
KocuHyca. [HTerpyBanHs GyHKLIN, palliOHATbHUX BITHOCHO €KCIIOHEHT.

Po30in 6.  Buznauenuu inmezpai ma 1020 3aCHOCYEAHHA.

Tema 13. Buznauenuii inmezpan ma ii020 3acmocy8aHHtsi.

1. Po3buttst Bigpizka Ta HAOOpPHM TOYOK, Y3TO/DKEHI 3 JaHUM pPo30UTTsIM. O3Ha4YeHHS
iHTerpambHUX cyM Pimana, iHTerpana Pimana Ta kiacy iHTErpoBHHX 3a PimaHoM ¢yHKII.
[Ipukmagu 1HTETPOBHUX Ta HEIHTErpoBHUX 3a Pimanom ¢yskmid. HeoOxigHa ymoBa
iHTerpoBHOCTI (yHK1IT 32 PiMaHOM.
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2. Hwxni (BepxHi) cymu HapOy Ta ix BractuBocTi. O3HaYeHHS HUXKHBOTO (BEPXHBOIO) iHTErpaa
Map0y.

3. Jlema Hap0y. Kpurepiii [lapOy inTerpoBHocTi (yHKIiH 32 PiMaHOM 1 HOro pi3Hi eKBiBaJICHTHI
dbopmymoBanHs. Kputepiit Pimana iHTerpoBHOCTI PyHKIIIH y po3yMiHHI PimaHa.

4. Knacu ¢yHkuid, inTerpoBHux 3a Pimanom (HemepepBHI Ha BiApi3Ky (QyHKIi; oOMexeHi
G yHKIIIT, 10 MAIOTh HA BIAPI3KY HE OLIbINE HIXK CKIHUCHHE YHCII0 TOYOK PO3PHUBY; MOHOTOHHI Ha
BIZPI3KY (yHKIIIT).

5. AnutuBHICTh iHTerpana PimMana sik ¢yHkmii Bigpizka. JliHiiHICTE 1HTErpana Pimana BiZHOCHO
niginTerpanbHoi QyHkuii. IHTerpoBaHicTh AOOYTKY Ta MOIYJsS iHTerpoBaHHX 3a PimaHoM

dbynkmii. Ominka Moays iHTerpana. [lo3uTuBHICTS TA MOHOTOHHICTB iHTerpajia Pimana, Teopema
po cepenHe (3HaueHHs) ISl iHTerpana Pimana.

6. HemepepBHicTh Ta mudepeHIiioBaHicTh (yHKIi, 3amaHoi 1HTerpajoM Pimana 13 3MIHHOIO
BEPXHBOIO MEXKEI0 IHTEerpyBaHHs. ICHyBaHHS TepBiCHOI y HemepepBHOI Ha BiApi3Ky (YyHKIIIi.
Hpyra Teopema mpo 3amiHy 3MiHHOI B iHTerpaii PimaHa.

7. OcHoBHa (hopMyna iHTerpanbHOro umcieHHs (popmyna Hrerorona-JIelOHima) Ta i HacmigoK
npo BiHOBJICHHS (yHKIIi 3a i1 moxigHOO dYepe3 iHTerpan Pimana. ®@opmyna iHTErpyBaHHS
YacTHHaMH IS iHTerpaia Pimana, Teopema mpo 3amiHy 3MiHHOI B iHTerpaii Pimana.

8. OCHOBHI BJIAaCTHBOCTI TUIONI MHOTOKYTHHX (iryp. O3Ha4eHHS HW)XHBOI Ta BEPXHBOI ILIOIII,
B3araJii, TIOIIi Ta KBaJJPOBHOCTI MHOYKHH Ha IUIomuHI. Kpurepiii KBajpoOBHOCTI MHOMKHH.

9. KBaspoBHICTh KpUBOJIIHIHOI Tpamnelii Ta 3HaX0HKEHHS 11 TUTOIII.
10. KBaapoBHiCTh KPUBOJIIHIIHOTO CEKTOpaA Ta 3HAXOKEHHS HOTO IJIOMII.

11. Jlopxxuna kpuBoi. BimacTuBoCTi cripssMiroBaHOi KpuBoi. Teopema mpo OOUYMCIICHHS TOBXHHU
KpuBoi. Hacmigxw.

12. Ky6oBHicts Tu1. Kpurepiit kyooBHOCTI. OOuncieHHs 00’eMy Tina, sike 3100yTe 00epTaHHIM
rpagika ¢pyHkuii HaBkouso Bici OX.

13. KBagpoBHICTh TOBEpXHI OOCpHEHHS. 3HAXO/KCHHSI IUIONI TOBEPXHI, SIKYy 3100yTO
oOepHeHH:M rpadika (yHKIii HaBkoo Bici OX.

Pozoin 7. Heenacui inmezpaiu ma 4uciogi paou.

Tema 14. Hegnachi inmezpanu.

1. O3HayeHHs HEBJIACHOTO IHTETpasia M0 HEOOMEKEHOMY MPOMIXKKY (1HTerpaia 1-ro poay), oro
30ixkHicTh. ETamonnuit interpan 1-ro poay, Horo 30ixkHicTh. Kpurepiit Komii 306ixHOCTI
HEBJIACHOTO 1HTErpajia Mo HeoOMeKeHOMY MPOMDKKY. Kpurtepiii 301)KHOCTI HEBJIACHOTO 1HTErpaja
BiJ HeBix emMHOl (PyHKIii. O3HaKa MOPIBHAHHSA 301KHOCTI HEBIACHUX IHTETpaliB 1 ii HACIIIKU.
[Tpuknan.

2. O3HaueHHs1 a0COMIOTHOT Ta YMOBHOI 301KHOCTEH HEBIACHUX IHTerpaliB 1-ro poay. 3B’s30K
30DKHOCTEH HEBJIACHMX 1HTETpatiB Bia ¢GyHKIII Ta Bixm momxyns ¢yHkmii. O3naku [ipixie ta
Abens 301kHOCTI HeBlIacHOTO iHTerpana 1-ro pony. [puknaau.

3. O3HaueHHs HEBJIACHOTO 1HTErpajia BiJg HeoOMexeHoi (yHKIi (iIHTerpaia 2-ro poay), WOro
30ixkHicTh. ETamonnuit inTerpan 2-ro poay, Horo 30ikHicTh. Kpurepiit Komri 30ixkHOCTI
HEBJIACHOTO 1HTeTpaJia Bi HeoOMexeHo1 GyHKIii. KpuTepiii 301’KHOCTI HEBJIACHOTO 1HTETpasia Bij
HeBi eMHOI (yHKuil. O3Haka MOPIBHAHHS 30DKHOCTI HEBJIACHUX IHTErpaiiB 1 il HaCHiAKH.
[Tpuknan.

4. O3navyeHHsT a0CONIOTHOI Ta YMOBHOT 30DKHOCTEH HEBJIACHUX IHTETpaNiB 2-TO POAY. 3B’SI30K
30DKHOCTEH HEBJIACHMX 1HTETpatiB Bia ¢GyHKIII Ta Bixm momxyns ¢yHkmii. O3naku [ipixie ta
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Abens 301KHOCTI HEBJIACHOTO iHTerpaja BiJl HeoOMexeHoi ¢yHkuii (iHTerpana 2-ro pomy).
[Tpuknaamn.

5. BnactuBocTi  HeBIAacHUX IHTErpaiiB  (JiHIMHICT, HEBIACHUX IHTErpajliB  BIJHOCHO
MiIHTEerpaIbHOT (PYHKIIIT; aTMTUBHICTh HEBIACHOTO 1HTETpaja Sk QPyHKIT mpoMikKy). Dopmynu
3aMiHU 3MIHHOI Ta IHTErpyBaHHs YacCTHHAMHU JUIsl HeBIacHHUX iHTerpaiiB. ®opmyna HeroToHa-
JletiGHiNa 111 HEBJTACHUX 1HTErpasiiB. ['0JIOBHE 3HAUYCHHS HEBJIACHOTO 1HTETpasa.

6. B-pynkuis Ta I'-¢pynkuis Eiinepa.
Tema 15. Hucnogi psaou.

1. O3naueHHs psgy, HOro YacTKOBUX CyM 1 30DKHOCTI psany. HalmpocTimi BiacTHBOCTI
yucioBux psniB. Kpurepiit Komi 301kHOCTI ymcnoBux psaiB. HeoOximna ymoBa 301KHOCTI
yrcaoBoro psaay. ['apmoniiinuii psa. Cyma HECKIHUEHHOI T€OMETPHYHOI IPOTrpecii.

2. Psaam 3 HEBiI'€MHUMHM 4ICHAMH, O3HAKM iX 30DKHOCTI (O3HAaKa MOPIBHSHHSA Ta ii HACIIIKH,
o3Haka [lamamOepa, paaukanpHa Ta iHTerpaibHa o3Haku Komri, o3naku Paabe Ta Iayca
301kHOCTI psiaiB). [Ipukiiamm.

3. Psain 3 uwepryBaHHSAM 3HaKiB 1 JeiOHineBChKI psiau. O3naka JlelOHima 301KHOCTI psAmiB 1 ii
HaCJTIJIOK. AGCOJIFOTHA Ta YMOBHA 301KHOCTI PsAiB. 3B 30K 301KHOCTI pAAY 31 30DKHICTIO Py,
CKJIaJICHOTO 3 MOJIYJIB WieHIB BHXiZHOTO psny. O3Haku /[lipixie ta AGens 301KHOCTI psAiB.
[Tpuknaamn.

4. O3HayeHHS NEPEeCTaHOBOK YHCIOBOTO psiay. TeopemMu mpo 30DLKHICTH psay, OTPUMAHOTO
MIEPECTAaHOBKOIO WIEHIB a0COIOTHO 301KHOTO YHCIIOBOTO psay. Teopema Pimana. Jlii 3 psmamu.
O3nauenHs 100yTKy uncioBux psaiB. Teopema Komri npo 106yToK psiziB.

Po30in 8. Dyuxuionanwvni nociiooenocmi, hyuxkuionanvri paou. Cmenenegi psaou.

Tema 16. @ynukyionansui nocnioosnocmi ma psaou. Cmenenesi paou.

1. O3navyeHHsT (QYHKIIOHAIBHUX TMOCTIJOBHOCTEH Ta (QYHKIIOHATRHUX psaAiB. O3HaYCHHS
30DKHOCTI Ta pIBHOMIpHOI 30DKHOCTI Ha MHOXHUHI (YHKIIOHAJBHHMX IIOCIIJOBHOCTEH Ta
dbyHKIIOHATEHUX psfiB. Bimnmosimui mpuxmamu. Kputepiit Komri piBHOMIpHOT 301KHOCTI Ha
MHOXHHI ()YHKIIIOHAIBHUX TOCIIJOBHOCTEH Ta (QyHKIIOHANBHUX pAniB. Kpurepiit piBHOMipHOT
30DKHOCTI (YHKIIOHAJIBHUX TOCTIOBHOCTEHW, Hachigok. HeoOxigHa ymoBa piBHOMIPHOI
301KHOCTI (PYHKI[IOHATBHOTO PSAY.

2. Teopema mpo piBHOMIpHY 30DKHICTH (DYHKI[IOHAIBHOTO PSAY, WICHH SIKOTO OTpUMaHi
NOMHOKEHHSIM WICHIB PIBHOMIPHO 30DKHOTO psAxy Ha oOMmexeHy ¢yHkuioo. O3Haku
Beitepmitpacca, A6emns ta Jlipixie piBHOMIpHOT 301KHOCTI (DYHKITIOHAIBHUX PSIIB.

3. Teopema mpo HemepepBHICTb cyMH (YHKLIOHAIBHOTO psiay. Teopema mpo iHTErpoBaHICTh
cymH (GYHKIIIOHAJILHOTO PsAay (Teopema Mpo MOWICHHE 1IHTerpyBaHHS (DYHKIIIOHAIBHOTO PSIY).
Teopema mpo audepeHIiioBaHICTh CyMH (YHKIIOHAIBHOTO pALy (TeopeMa IMpo IOYJICHHE
nudepeHIiroBaHHs PyHKI[IOHATBHUX PAJIIB).

4. O3HaueHHs cTereHeBoro psgy. @opmynu Juist 0OUHCICHHS pajiycy 301KHOCTI CTEIIEHEBOTO
pany (Komri-Anamapa, amambepa). Teopema mpo abComOTHY 301KHICTh CTETICHEBUX PSIIIB.
Teopema AGens. Teopema npo piBHOMipHY 301KHICTb CTEIIEHEBOTO PsIy Ha BIAPI3KY.

5. ApudmeTnyHi Aii HaJ CTETICHEBUMU PsSIaMH.

6. O3nauenHs aHamiTH4HO!1 pyHKIIT B ToUmi. BnactuBocti aHanmiTnuaux QyHKIINH (HeoOXiqHa Ta
JIOCTaTHBO YMOBH aHAMTHYHOCTI QyHKIT y Toulll). [Ipuknan HeckiHdeHHO audepeHiiiiioBaHol
YHCI0BOT PYHKIIT AIMICHOTO apryMEeHTY, sKa HE € aHAII THYHOIO.

7. CteneHeBi psAIU 3 KOMIUIGKCHUMU YICHAMM.

Po30in 9. Mempuuni npocmopu. /lugpepenuyianvre wucnenns (ynkuin KiibKox 3MiHHUX.




14

Tema 17. Mempuunuii npocmip R Jludghpepenuianvne uucnennsa Qynxyini Kinbkox
IMIHHUX.

n . . .
1. O3HaueHHs MeTpuku Ta MerpuyHoro mnpocropy. Ilpukmang (R, p). Bigkpuri (3amMkHeHi)
. n .
MHOXXUHH Y MeTpuaHoMy nipoctopi (R, p), mpuxmaau. BractuBocTi BiIKpUTUX (3aMKHEHUX )
n . .
MHOXHH B (R, p). O3HauCHHS €-0KOJIIB Ta MPOKOJIOTHX E-OKOJIIB.

2. O3HaueHHs JiaMeTpa MHOXHUHU Ta 0OMEXEHOT MHOKHWHU. BIacTUBICTh BIIIIBHOCTI TOYOK y
METPUYHOMY MpOCTOpi. I'paHW4Hi TOYKM MHOXKHUH. O3HaueHHS 130JIbOBAaHMX, BHYTPIIIHIX,
30BHIIIHIX 1 MEXKOBUX TOYOK MHOXKUH y METPHUYHUX MPOCTOpPaX. 3aMUKAHHSI MHOXKHH, KOMITAKTH

y IPOCTOPi R".

. o . n . . . .
3. O3HauenHs nocnigoBHocTed y npoctopi R. O3HaYeHHs TpaHUI MOCTIIOBHOCTI Y POCTOPI

R°. 306ikHi Ta QyHIaMEHTaIbHI MOCHIZOBHOCTI. 3B’SM30K MK (yHIAMCHTAIbHICTIO
MOCJTIIOBHOCTI Ta 1i 30DKkHICcTIO. Teopema bonbrano-Beiepmtpacca. O3Haka KOMIIAKTHOCTI.

4. O3HaueHHs TpaHulli QyHKUIT KiTbkoxX 3MiHHHX 3a Komri Ta 3a I'efine. I'panuns QyHKmii mo
MHOXHHI. O3HaueHHs HemepepBHOCTI (yHKIIN KimTbkoX 3MiHHHMX. Teopema Beliepmrpacca.
PiBHoMipHa HemepepBHICTh (PyHKIIN Kinbkox 3MiHHHX. Teopemu KanTopa Ta Teopema mpo
TPAHMITI0 KOMITO3MINT BimoOpaxeHb. [lpuknan ¢yHKIii IBOX 3MIHHHMX, IJIS SIKOI HE ICHYE
BCEOIYHOI TpaHM1ll, ajie iICHye TpaHULA 33 Oy/Ib-IKUM HAIPSMKOM.

5. O3HauenHs audepeHIiioBaHOCTI B TOYIll (YHKIII KUIBKOX 3MIHHHMX, AudepeHIiiaia Ta
noxigHoi ¢yHkmii B Toumi. HeoOximHa ymoBa audepeHmiioBHOCTI (YHKIT (3B’SI30K MiXK
HeTepepBHICTIO Ta audepeHmiioBHicTIO (yHKIII B Touii). O3HaUYe€HHS YaCTHHHUX MOXIJTHHUX
¢yHkuid B TOYI Ta TeopeMa Mpo 3B’A30K JudepeHuiiioBaHocTi ¢yHKUii B TOYIl 3
nudepeHIifoOBHICTIO B il TOYIN 32 OKpeMUMH 3MiHHUMHU. [Ipuknan GyHKIIT ABOX 3MIHHUX, IS
SIKO1 ICHYIOTB YC1 YaCTHHHI MOXi/HI y TOYIIi, aje sfiKa He € AudepeHniioBaHO0 Y Iii TOYIl.

6. loctaTHst ymoBa audepeniiioBanocTi GyHkiii B Touri. O3HaueHHs HETepepBHOI audepeHiIli-
HoBaHOCTI BiTOOpaXkeHHs Ta ii 3B’S30K 3 HENEPEPBHICTIO YACTUHHHUX MOXITHUX KOOPAMHATHUX
dbyukuii. 'eomeTpuune TiaymaueHHs nudepeHiiioBaHocTi GyHKINT TBOX 3MIHHUX (B TOMY YHC1
PIBHSIHHS TOTUYHUX Ta HOPMAJILHUX IUIONIMH 110 Tpadiky QyHKIIT, TIiyMadeHHs qudepeHiiiany).

7. IlpaBmiia audepenititoBanHs GYHKIH KUTBKOX 3MIHHUX (TeopeMa mpo AuQepeHIiiioBaHICTh
KOMMO3UIIiiT Ta ii Hacmimok (popmyna A OOUHCIECHHS YaCTUHHUX MOXITHUX CKIAIHOI (QYHKIT
KUIBKOX 3MIHHUX, IHBApiaHTHICTh (hOpMH TiepiIoro AudepeHItiaia).

8. INoxigHa QyHKIii 3a HanpsMKOM. TeopeMa Mpo iCHyBaHHS MOXiTHHX 33 BCIMa HampsMKaMu
U1t AU epeHIliioBHOT y BHYTPIMIHIA TouIlll (PYHKIIT Ta 3B’S30K MOXITHOI 3a HAMPSIMKOM 3
rpagienToM ¢yHkiii. ['eomerpuunuiit 3MmicT rpagienta ¢yHkuii. OpTOroHaJIbHICTH Tpaji€HTa
byHKIIIT B TOYII 710 JIiHIT PiBHSI, IO MPOXOIUTH Yepe3 IO TOUKY.

9. YactunHi moximHi ¢yHKuii M-mopsaky B Touui. HeoOximHi (moctaTHi) yMOBH M pasiB
nudepeHIiioBaHoCTI (PYHKIT B TOYIII.

10. Teopema IllBapma mnpo PpiBHICTH 3MIMIAHUX MOXIAHUX JAPYroro MOPSAKY. 3B’S30K
nudepeHiianiB GyHKIi 3 YaCTHHHUME TOX1THIUMH. JludepeHiiany BUIIUX TOPSAKIB it QyHKIIiT
0araTtbOX 3MIHHHX, iX HEIHBAP1aHTHICTb.

11. ®opmyna Teitmopa s GyHKIINA KUTBKOX 3MIHHHX 13 3aIMIIKOBUM 4ieHOM y dopmi [leano.
®opmyna Teiinopa i GyHKIIH KUTPKOX 3MIHHUX 13 3aJIMIIKOBUM WwieHOM Y Gopmi Jlarpamxka.

12. O3nauennst (QyHKIi, 3alaHOi y HESIBHOMY BHIJIsAAl. TeopemMa mMpo iCHyBaHHS (YHKIIII,
3a1aHoi HesiBHO. Teopema npo nudepeHiiioBaHicTh HEIBHUX (DYHKIIIH.
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13. HesBHi ¢yHkuii kimpkox 3MiHHHX. Teopema mpo icHyBaHHS Ta audepeHLiHOBaHICTh
HESBHUX (PYHKITIN KUTBKOX 3MIHHHUX.

14. HesBHi ¢yHK1ii, 3a1aH1 32 JOTOMOT0I0 CUCTEMH piBHAHb. Martpuus Sko0i, skobiaH cucTreMu
piBHSHB. TeopeMa mpo po3B’sA30K Ta AUPEPEHIIHOBAHICTh PO3B’A3KY CHCTEMHU.

Po30in 10. Ekcmpemymu hyukuiilz KinoKox 3MIHHUX.

Tema 18. Excmpemymu (hynkuiii KiibKox 3MIiHHUX.

1. O3HayeHHS JOKAIPHUX EKCTPEMYMIB (CTPOTMX Ta HECTPOrMX) (PYHKIIM KUTbKOX 3MIHHHX.
HeoOxigHa ymMoBa BHYTPIIIHBOTO €KCTpeMyMy TudepeHIiiioBaHol PyHKIIi1, HACTIIOK.

2. JloctaTHI YMOBM HasBHOCTI (BIACYTHOCTI) JIOKQJIBHOTO BHYTPIIIHBOIO EKCTPEMyMy B
CTaliOHApHIN Tourli naBiui mudepeHiiioBanoi (QyHKIII, HACTHIIOK JUIsi BHIAAKY (YHKII IBOX
3MIHHHUX.

3. O3HaueHHS YMOBHOTO eKCTpeMyMy GVHKIII KUIbKOX 3MIHHUX. MeToj HEBH3HAUYCHHUX
MHOKHUKIB Jlarpanxka. [lpukian 3HaXOKEHHS YMOBHOTO €KCTPEMyMY 3a O3HAuUEHHSIM Ta 3a
MetoqioM Jlarpanxa.

4. Merox HalilMEHIIINX KBaJIPaTiB.

Po3zoin 11. Kpamui inmezpanu Pimana.

Tema 19. Iloogiini inmezpanu.

1. 3agaya mpo o0’em mMIIHAPUYHOTO Opycy. Po30MTTS NpsSMOKYTHHKA, IiaMeTp PO30OUTTS
OPSAMOKYTHUKA, IHTETpalbHI CyMH, MOJBIHHI I1HTErpajqu MO NPAMOKYTHHKY. O3HadyeHHs
iHTerpoBaHoi 3a PiManom ¢yHKIII Ha NpsAMOKYyTHHKY. HeoOXimHa ymoBa iHTErpOBaHOCTI 3a
Pimanom. Bepxni Ta HrxkHI cymu JlapOy Ta ix BiactuBocti. Kputepiit Pimana iHTerpoBaHocTi 3a
Pimanom oOmexeHoi GpyHKIIIT, BH3HAYEHOT HA MPSIMOKYTHHKY.

2. [loxBiiiHuii iHTErpan Mo JAOBUIbHIA OOMEXeH1 MHOXHHI. JlocTaTHI YMOBH iHTETrpOBaHOCTI
dbyukuii. [Ipukiman 3HaX0MKEHHS TOIBITHOTO 1HTETrpaia 3a 03HAYCHHSIM.

3. BnactuBocTi mojBiiHOTO iHTErpady (aJUTUBHICTh MOABIHHOTO iHTerpana Pimana sk ¢yHKumii
MHOXHHH, JIHIHHICTh MTOABIHHOTO 1HTETpaia BIIHOCHO MiAIHTETpaIbHOT (DYHKIIIT TBOX 3MIHHUX,
IHTerpoBaHIiCTh OOYTKYy Ta MOAYNS IHTErpOBaHUX (YHKLIN, OLIHKA MOIYJS iHTerpania,
MO3UTHBHICT, T MOHOTOHHICTh TOJABIMHOTO IHTErpajia, TeopeMa IMpo cepeaHe (3HAYCHHS) IS
MOJBIHOTO 1HTErpana).

4. Jlema ipo OOYHCIICHHSI TIOIBIMHUX 1HTErpajIiB BiJl IHTETPOBAHOI Ha MPSIMOKYTHHUKY (YHKIIIT 3a
JIOTIOMOT0I0 TIOBTOPHHX. Teopema mpo oOYMCIEHHs MOABIMHUX IHTErpajiB BiJl iIHTErpOBaHOI Ha
KPUBOJIIHIMHIN Tpanerii GyHKIi 3a 1ormomMoror noBTopHux. [Ipukiian o04YrCIIeHHs TOABIHHOTO
1HTerpasa 3a JOMOMOTOIO 11i€i TeOpeMHu.

5. ITnoma moBepxHi. 3HaXOHKEHHS TIJIOMII TTOBEPXOHb, SIKI 3aJIaHi PI3HUMH crioco0aMu (SIBHO Ta
3a JONIOMOT 00 ITapaMeTpiB).

6. 3acTocyBaHHs MOABIMHUX THTETPAIIB B MEXaHIIII.
Tema 20. Ilompiini inmezpanu.

1. 3agaua mnpo oOumcieHHs wMacu Tina. Po30uTTs mapaneneminena, miamMeTp PO30UTTS
napaseserninesa, iHTerpanbHI CyMH, NOTpiMHI iHTerpaau 1o mnapaneinemnineny. O3Ha4YeHHS
iHTerpoBanoi 3a Pimanom ¢yHkii Ha mapanenemineny. HeoOximHa ymoBa IHTETpOBaHOCTI 3a
Pimanom. Bepxni Ta HrxHi cymu JlapOy Ta ix BiactuBocTi. Kputepiit Pimana iHTerpoBaHocTi 3a
Pimanom oOmexeHnoi ¢yHKIii, BH3Ha4YeHOI Ha mapanenemineny. [loTpiliHuii iHTErpay Mo
JOBUILHOMY TLITY.
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2. locratHi ymoBu iHTerpoBanocti (Qynkuii I[IpoctopoBa wMipa XXopnmana. BmactuBocTti
noTpiitHOro iHTerpaiy. OOUKCICHHs MOTPIHHUX THTETPAJIIB 32 IOMTOMOTOI0 TOBTOPHHUX.

3. 3amiHa 3MIHHUX B TOTpidHUX iHTerpanax. Cdepuuni Ta IMIIHAPUYHI KOOPAMHATH,
3HAXOPKCHHS 00’ eMy.

4. 3actocyBaHHS MOTPIHHUX IHTErPAiB Y MEXaHILI.
5. MuorokpartHi inTerpanu. Teopema DyoOiHi.
III cemectp

Po30oin 12. Kpueoniniiini ma noeepxuegi inmezpanu. Enemenmu meopii nois.

Tema 21. Kpueoniniiini inmezpanu.

1. 3agaua mpo 3HAXO/pKEHHST Macu KpuBoi. O3HA4YeHHs KPUBOJIIHIMHOTO iHTerpasa 1-ro pomy mo
NPOCTIH TNMAAKIA KpUBIH, HOro HE3aIeXHICTh BiJ] BUOOpPY HMapaMerpu3allii Ta Teopema Mmpo Horo
3BEJICHHS 70 1HTerpaia Pimana. BiacTuBOCTI KpUBOMIHIKHUX THTETpaTiB 1-ro pomy.

2. OpienroBaHa kpuBa. KpuBomiHiiiHMI iHTerpaa 2-ro pojy, HOro BIACTUBOCTI. 3BEACHHS
KPUBOJIIHIMHOTO IHTErpary 2-Tro poay 0 BU3HAYEHOTO IHTETpay.

3. 3B'SI30K MK KpUBOMIHIMHUMY iHTerpanamu | Ta 2-ro poay. @i3udHe TiIyMadeHHs KPUBOJIIHIHHUX
IHTETpaJIiB 2-TO POAY.

4. O3HaueHHs IIaJKol, peryJIsipHOi, 3aMKHYTOI KpUBOI, IIPOCTOTO0 3aMKHYTOI'O KOHTYPY; 3aMKHYTOL
00IacTi, o1HO3B’sA3HOI 00JIACTi; JOJATHOTO HampaBlieHHs 00xoxy koHtypy. Popmyna I'pina.,
HACIIAKY (3HAXOKEHHS TJIONIHMH MHOXKHH).

5. O3HaueHHs1 BEKTOpPHOro, moTeHuiiHoro mons. Kputepiit moreHuiiiHocTi mons. Teopema mpo
HE3JICKHICTh KPUBOJIIHIMHOTO 1HTErpaia 2-T0 POy BiA MyTi IHTErpyBaHHs (IOCTaTHS YMOBA
MOTEHIIHHOCTI T10JIs ).

6. ExBiBaJICHTHI MOCTAaHOBKH 3aJ1a4l PO HE3AJICKHICTh KPUBOIIHINHOTO 1HTErpasa 2-ro poay Bij

.. . . . i . . 2
nyTi IHTErPyBaHHS Ta KPUTEPIil Takoi He3ayiexkHocTi. Kpurepiit nmoreniiansHocTi o y R
Tema 22. Ilosepxnesi inmezpanu.

1. OnHocTOpOHHI Ta ABOCTOPOHHI TOBepxHi. CTOpOHA MOBEpXHI. 3HAXOKEHHS HAIPABIISIOYMX
KOCHHYCIB HOpMaJli JJIsl TIOBEPXOHB, sIKI 3aJaHi SBHO Ta 3a JONOMOroo mapamerpiB. OpieHTarlis
nosepxHi. [IpocTi kyckoBo-T71a/1Ki TIOBEPXHI.

2. IloBepxHeBi iHTErpanu 1-ro pogy mo JIBOCTOPOHHIM KYCKOBO -IVIAJIKMM ITIOBEPXHAM. 3BEIEHHA
MIOBEPXHEBOTO iHTErpaiy 1-ro poay A0 MOABIMHUX 1HTErpaiiB, HACILAKHU.(IJIS TOBEPXOHb, K1 3a/1aHi
3a JIONIOMOTOI0 ITapaMeTPiB, IBHO, 3HAXOKCHHS TUTOIIIMHYU TIOBEPXHi).

3. IloBepxHeBi iHTErpamm 2-ro pofy 1o BUOpaHil CTOPOHI MOBEPXHI. 3B’A30K MiX MOBEPXHEBUMHU
iHTerpasaMu 1-ro W 2-r0 poAiB MO JBOCTOPOHHIM IJIafAKUM HOBEpXHsAM. HesanexHicTh
MIOBEPXHEBOTO iHTErpaia 2-ro poay Bix BUOOpY mapameTrpusarii npu ¢ikcoBaHii opieHTalil Ta Horo
3aJISKHICTP BiJl OpieHTaIii moBepxHi. opMyiia Jy1st 00UMCIICHHS TOBEPXHEBOT'O 1IHTErpajia 2-ro poay
Yyepe3 KpaTHUM 1HTerpall.

Tema 23. Enemenmu meopii nons.

1. Cxanspui, BexkTopHi momna. Onepatop [aminbToHa, TpanieHT. JlMBepreHuis, HUPKYIALis,
pOTOp, MOTOK BEKTOpHOro mojisi. Kpurepiii MOTEHIIaThbHOCTI BEKTOPHOTO TOJS Ta KpUTEPii
COJICHOTAAJILHOCTI BEKTOPHOTO I0JIsI B 00JIACT1 B TEPMiHAX €JIEMEHTIB Teopii MOJIs.

2. ®opmyna Crokca. ®opmyna I'ayca-OcTporpajacekoro. Ix QopMmymoBaHHS y TepMiHax
BEKTOPHOTO aHaJIi3Yy.
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Po30oin 13. @yuxuii komnaexcroi 3sminnoi. luepenyinosanicms ma inmezpoeanicms
dyukuin komnaexcrnoi sminnoi, @opmyna Kowii. Paou Jlopana.

Tema 24. @yukyii komnaexcnoi 3minnoi. /lugpepenyiiiosanicme ma inHmezpoeanicmo
¢ynkuin komnnekcuoi sminnoi. Paou Jlopana.

1. ®ynkmii koMIuiekcHOi 3MiHHOI. ['paHuIls, HEMEepepBHICTh Ta AU(EpPEHIIHOBaHICTh (DYHKIIIT
KoMIUIeKCHO1 3MiHHOI. YMoBu Komni-Pimana (lanam6epa-Eiinepa).

2. 'eomeTpuuHe TIIyMadeHHs apryMEeHTY Ta MOayJIs moxinHoi. Kondopmai BimoOpakeHHs.
3. EnemenTtapni QpyHKIiii KOMITJIEKCHOT 3MiHHOI.

4. [aterpoBanicTh PyHKINT KOMILIEKCHOI 3MiHHOI. Dopmyna Korri.

5. [3ompoBaHi Toukw, ix kiaacudikaiis. Psau Jlopana.

6. JIumku Ta ix 3acTocyBaHHS 1O OOYHCIICHHS IHTETPATIB.

Po3oin 14. Tughepenyianvui pignannsa ma cucmemu OupepenyiaibHux pigHsHb.
IHepemeopenns Jlannaca.

Tema 25. /lugpepenuyianvhi pienAnHA.

1. Iudepenuianeui  piBHsHHA ([IP) nNn-ro mnopsnky. 3amawa Komi JIP. T'eomerpuyna
inTepnperatist JAP 1-ro nmopsinky. Hopmansna cucrema (HC) IP. 3Benenns P x HC. 3anaua
Komi HC.

2. PiBHSIHHS 3 BIIOKpEMJICHUMH 3MIHHUMH Ta PIBHSAHHS, K1 O HUX 3BOJSATHCSL.

3. JliniitH1 audepeHIianbHi pIBHSIHHS MEPIIOTO MOPSAAKY. METoIu IHTErpyouoro MHOKHHUKA Ta
Bapiarlii 1oBiIbHOI cTanoi. PiIBHAHHA y MOBHUX IU(epeHIrianax.

4. Jliniini nudepeHianbHi piBHIHHS BUIIOTO mopsaaky. [Ipuanun cymepnoswuiii. JletepMiHaHT
Bponcekoro. Teopema npo po3B’a3ku JiHiitHUX J[P.

5. JliniiHl nudepenmianbHi piBHAHHS 31 cTanuMmu koedimientamu. PiBasHHS Eiinepa. Teopema
po po3B’s3ku miHiMHUX J[P. Metop Bapiallii JOBUIBHUX CTaIHX.

6. JliniitHi cuctemu udepeHIiaTbHIX PIBHSIHb.
7. JIiniliH1 cucTeMu TudepeHIiaTbHIX PIBHAHB 31 CTATMMU KOe(illieHTaMH.
Tema 26. Ilepemeopennsn Jlannaca.

1. 300paxkennst Jlammaca Uit KycKOBO-HemepepBHOI (yHKIi. OpuUruHaiI, MOKAa3HUK POCTY
dyHKIii. 3Hax0KEeHHS 300paxkeHHs Jlammaca ayis KocuHyca Ta 3B'A30K 3 300paykeHHsM Jlamaca
i cunyca. @ynkuis Xeicaiga. Teopema npo €AMHICTh, HACHTITOK.

2. BnactuBocti 300paxens Jlammaca (moaiOHICTh, JIHIHHICTD, 3MINIEHHS, TU(EPEHIIHOBAHICTh
300payKCHHSI Ta OpUTiHala, IHTErpyBaHHs 300paKeHHS Ta 3alli3HEeHHs opuriHaia). Omeparis
3ropTku (yHKIH Ta ii BmactuBocti. @opmyrna Jroamerns.

3. 3acTocyBaHHs ONEPAIifHOTO 3UMCIECHHS B JU(EpeHIIaTbHUX PIBHIHHSIX.
Tema 27. Teopia cmiiikocmi.

1. OcHOBHI MOHATTA TeOPii cTiKOCTI. | 'eoMeTpUYHMI 3MICT CTIHKOTO PO3B’A3KY.

2. CTIHKICTB JTHIHHUX CHUCTeM IU(epeHITiaIbHIX PIBHSIHb.

3. Teopema JlamyHoBa npo JOCITIIKEHHS Ha CTIHKICTh 3a MEPIIMM HAOIMKEHHSIM.

4. Oynkuisg JlamyHoBa.
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3. CTpyKTypa HABYAJIBHOI JUCUMILITIHA

Ha3Bu po3zinis i Tem

Kinexicts rogua

Jlenna dhopma

Yceroro

y TOMY 9HCIT

7 | m |7ab | g | cp
1 2 3 4 B 6 7
I cemecTp

Po3nin 1. EnemenTu qdiniliHol ajaredpu.
Tema 1. KommekcHi gncna. 8 2 2 4
TeMa 2. Matpu1i, BA3HAUHUKYU Ta CUCTEMH JIIHIHHUX 29 8 4 19 5
PiBHSHB.
T.en'azvl 3. EHGMGHTI/I' BEKTOPHOI ayre0pu Ta Teopii 22 12 | a 6
JTIHIMHUX IPOCTOPIB.
Pazom 3a posninom 1 59 22 | 10 12 | 15

Po3xain 2. EslemenTH aHaaiTHYHOI reoMeTpii.
Tema 4. 'Anreraqul JIHII IEpIIOro MOPAIKY Ha 26 6 4 12 4
IUIOILMHI 1 B IPOCTOPY.
Tema 5. . Anre6pa'1'qu JiHIT IPYTroro MopsaKy Ha 12 6 2 4
IUIOILMHI 1 B IPOCTOPY.
Pazom 3a pozainiom 2 38 12 | 6 12 8
Po3ain 3. [lesiki eieMeHTH Teopii YHCI0BUX MHOKUH Ta Joriku. KommniiekcHi unciia.
I'panuus, HenepepBHiCTh QyHKILIN.

Tema 6. Jlesiki enneMeHTH Teopil YUCIOBUX MHOXHH Ta 5 5 5 5
JIOTIKH.
Tema 7. I'panuns GyHKIi. 20 10 | 6 4
Tema 8. HenepepBHiCTh QyHKITIT. 10 4 2 4
Pazom 3a posninom 3 36 16 | 10 10

Po3nin 4. IndepenniiioBanicts ¢pynkuii. [loxinni Ta nudepenuiajm BUIIUX NOPAAKIB.

®opmyaa Teitnopa. locainxennsa gynkuii, rpadgiku QpyHkuii Ta KpuBi, 3a1aHi y

JIeKAPTOBIi 200 NMOJISIPHi cUCTeMaxX KOOPAUHAT.

Tema 9. [ludepenuiiioBanicts QyHKIIT, 11

. . 12 6 2 4
nudepeHIia 1 moxiHa.
Tema 10. TloxigHi Ta qudeEpeHIiaTy BUIIUX TOPSIKIB.

. 10 4 2 4
®dopmyia Teitnopa.
Tema 11. I'padiku GpyHKIIIN Ta KPUBI, 337aH1 ¥ 10 4 2 4
JIeKapTOBii 00 NOJISAPHiH cHcTeMaxX KOOPJIMHAT.
Pazom 3a pozainom 4 32 14 | 6 12
VYceporo ronus 3a I cemectp 165 | 64 | 32 24 | 45
II cemecTp
Po3ain S. HeBusnavenwnii interpaJ.
Tema 12. HeBusnaueHut interpai. 31 8 4 12 7
Pasom 3a posninom 5 31 8 4 12 7
Po3zain 6. BuzHauenmii iHTerpaJ ta iioro 3acToCyBaHHs.
Tema 13. Buznauenuii interpan ta ioro 3acrocy- 22 12 | 6 4
BaHHSI.
Pasom 3a posninom 6 22 12 | 6 4
Po3zain 7. HeBaacHi iHTerpajm ta 4YucjiaoBi psaan.

Tema 14. HeBnacHuil iHTerpai. | 10 | 4] 2 | | 4




1 2 3 4 5 6 7
Tema 15. Yncriosi psim. 28 8 4 12 4
Pazom 3a pozninom 7 38 12 | 6 12 8

Po3nin 8. dyHknioHaabHi NocaiioBHOCTI, yHKIiOHAJIBHI psaau. CTeneHesi psiau.

Tema 16. ®yHKITIOHATBHI TTOCITIIOBHOCTI Ta PSI/IN. 16 5 4
CreneHesi psiu.

[op}

Pa3oM 3a pozninom 8 16 6 4 6

Po3zain 9. Merpuuni npocropu. ludepennianbue ynciaeHHss (PyHKUIH KiJIbKOX 3MIHHMX.

Tema 17. MeTpuunuii npoctip R". Hudepenuianbae 2 14 | 4 8
YUCIICHHS (PYHKIIH KUTbKOX 3MIHHUX.

Pazom 3a pozninom 9 26 14 | 4 8

Po3ain 10. EkcTpemymu ¢pyHKLiN KiTbKOX 3MiHHHX.
Tema 18. ExcTpemyMu QyHKIIH KiJIbKOX 3MIHHHX. 12 4 | 4 4
Pazom 3a pozainom 10 12 4 4 4
Po3nin 11. KpatHi interpaaun Pimana.

Tema 19. [ToasiiiHi iHTErpaIH. 10 4 2 4
Tema 20. [ToTpiiini iHTErpay. 10 4 2 4
Pazom 3a pozninom 11 20 8 4 8
Ycboro roaus 3a Il cemectp 165 64 | 32 24 | 45

III cemecTp

Po3xin 12. KpuBouiniiini Ta noBepxHesi inTerpaan. EixemenTn Teopii moJs.

Tema 21. KpuBodmiHiiiHi iHTerpasm. 12 2 4 6
Tema 22. [ToBepxHEBi iHTETpaIH. 20 4 8 8
Tema 23. Enementn Teopii moss. 24 2 4 12 6
Pazom 3a po3ninom 12 56 8 | 16 12 | 20

Po3nin 13. ®ynkuii komniekcHoi 3MiHHOI. /{ndepenniiioBanicTh Ta iHTErpOBaHICTD
¢yukuii kommiekcHoi 3MiHHoi. @opmyJaa Komi. Psau Jlopana.

Tema 24. OyHK1ii KOMIUIEKCHOT 3MiHHOT.

JudepeHniiioBaHICTh Ta IHTETPOBAHICTh (PYHKITIH 50 10 | 20 20
KOMIUIEKCHOI 3MiHHOI. Psiu Jlopana.

Pazom 3a pozainom 13 50 10 | 20 20

Po3nin 14. lndepennianbHi piBHAHHSA Ta cHCTeMH JH(epeHialbHUX PiBHAHbD.
IleperBopenns Jlamaca.

Tema 25. JludepenuianbHi piBHIHHS. 42 8 |16 12 6
Tema 26. [leperBopenns Jlamnaca. 12 2 4 6
Tema 27. Teopist CTIHKOCTI. 20 4 8 8
Pazom 3a pozainom 14 74 14 | 28 12 | 20
YChOro roivH 3a CEMECTp 180 32 | 64 24 | 60

¥ 32 YMOBOK) KAPAHTHUHY JIEKIilHi 3aHATTS NPOBOAATHCHA IUCTAHIIIHO.
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4. Temu ceMiHapcbKuX (IPAKTHYHHUX, JA0OPATOPHMX) 3aAHATH

3/m

Ha3Ba temn

KinbkicTh
roavH

I cemecTp

KommuiekcHi unciaa.

Anrebpaiuna ¢popma KoMIuIeKCHUX gucen. il Hal KOMIUIEKCHUMH YHCITaMH.
['eomeTpuyHa iHTepHpeTamis KOMIUICKCHHX 4YHWCeN. TpUrOHOMETpUYHA Ta
MOKa3HUKOBI (opMu KomiuiekcHoro uucia. Popmynu Eiinepa 1 Myaspa.
Kopinb N-ro cTyneHs 3 KOMIUIEKCHOTO 4Mcia. Po3B’s3yBaHHS KBaJpaTHHX
PIBHSIHB 3 AIMCHUMHU KOoe(illi€eHTaMH Ta KOMIIEKCHOIO 3MIHHOIO.

Marpuni, BU3HAYHMKH Ta CHCTEMH JIiHIHHUX PiBHAHDb.

Matpumi. Jlii 3 wmartpunsamu. I[lomiOHi, cHMeTpW4Hi, HECHMETPHYHI,
opToroHanbHI Ta oOepHeHI MaTpwuii. OOYNCIeHHS BU3HAYHUKIB 2-TO Ta 3-TO
nopsiakiB. MiHopH, anreOpaiuHi TOTOBHEHHs, paHT MaTrpwii. Po3B’s3yBaHHS
CUCTEM JIIHIHHUX pIBHAHb MaTpuuHUM MeTonoM. [IpaBmio Kpamepa, meToan
I"ayca, Kopnana-I'ayca.

EnemeHnTH BeKTOPHOI ajire6pu Ta Teopii JiHiliHUX NpocTOpiB.

Onepanii Haj reoMeTpuyHUMH BekTopamu. [lomaBanHs BekTopiB. J{0OyTOK
BeKTOpa Ha yucio. JliHiiHI KoMOiHalii, JiHIiHA 3aJeKHICTh BeKTOpiB. ba3uc
JiHiiHOrO  mpocTtopy. Po3mip miniiiHoro mpoctopy. KomineapHi Ta
KOMIUTAaHApHI BEKTOPU SK TPHUKIATA BIANOBIIHO OJHOBHUMIPHOTO Ta
JTBOBUMIPHOTO JIiHIHOTO TIpocTopy. Po3kman Bekropa mo 6a3i. Koopawnatu
BekTopa. OproHopmoBaHi 0a3u. [Ipoekinisi BeKTopa Ha BiCh Ta MiBIUIONIMHY.
CkamspHuii 10OyTOK BEKTOpiB, BIACTHBOCTI. EBKmimiB mpoctip. [loBknHa
(Hopma) BekTopa. Kyr MiK BekTOpamMu. YMOBa OPTOTOHAJIBHOCTI JBOX
BektopiB.  HepiBaicte  Kommu-bynsixoBcskoro.  Ilpoekmii  BekTopa.
IleperBopeHHs KOOpJMHAT. Martpuus nepexoay. OproroHaibHi
neperBopeHHs. OpieHrtauis 0a3uciB, opieHTalis npoctopy. OpieHTOBaHHI
00’eM TpHOX BEKTOpIB, BIACTUBOCTI, 3alHUC B KOOpAMHATax. BekTopHMii Ta
MilIaHuii T0OYTOK BEKTOPIB, BIIACTUBOCTI, 3B'I30K 3 KOJIHEApPHICTIO Ta
KoMIuTaHapHicTio. [loaBiitauiA BekTopHU 100yTOK. [losipHa, muTiHApUYHA Ta
chepuuna cucremu koopauHar. Popmynu mepexony. Brmachi umcna Ta
BEKTOPH MaTPUIlh, METOAHM 1X 3HAXO/KCHHS.

AuredpaiuHi JiHii nepuoro nopsiAKy Ha IUIOIIMHI i B mpocTopy.

[IpsiMa Ha TUIOINWHI, BCEMOXKITUBI PiBHSHHS, B3AEMHE PO3TAIlyBaHHS MPSIMHUX.
Iloxin Bigpizka B 3aJaHOMYy BIJHOIICHHI (BEKTOPHWUH Ta KOOPAWHATHUHN
cnoco6u). [IpsiMa B MpsIMOKYTHIN cUCTEMi KOOpPJIMHAT, HOPMAaJbHE PiBHSAHHS,
BIJICTaHb BiJ] TOYKH 10 MPsAMOI, KyT MK mpsmumu. [lnommna y mpoctopi,
BCEMOXIIMBI PIBHSHHS, B3a€EMHE pO3TallyBaHHs IUIOMUH. [lmomuHa B
MPSIMOKYTHIM CHCTEMi KOOpJWUHAT, HOpMajbHE PiBHSIHHSI, BIICTAHb BiJl TOYKH
0 TUIONIMHHM, TMIBOPOCTOPH, KYT MK IulommHaMmu. [Ipsma y mpocropi,
BCEMOJKJIBI PIBHSHHS, B3a€MHE PO3TallyBaHHS MPSMHUX Y MPOCTOPI, BiICTaHb
BiJl TOYKH JIO TPSIMOi y TPOCTOpi, BIICTaHb MK JBOMa MHUMOODKHUMH
NpSIMAMHA. 3HAXOJDKCHHSI CIUTLHOTO TEPICHIUKYJISpa JBOX MHMOODKHUX
psSIMUX.

Aure0paiuHi JiHil Apyroro nopsiiKy Ha IJIOIMHI i B mpocTopy.

Eninc, rinepOona, mnapabona. JlupexkTopiajibHa BJIAcTHBICTH eJlinca 1
rinep6omnu. Ilonspuuit napamerp. PiBHsHHA enminca, rinepOosid, mapaboiau B
NOJISIPHIN CHCTEMI KOOpAMHAT. 3arajbHe PiBHSIHHS KPUBOI JIPYroro MOpsIKY.
KBanpatuuni dopmu. Marpurst kBagpatudaoi ¢opmu. JlomaTHO BU3HAUEHI
KBagpaTiaHi Gopmu, kputepii CunbBectpa. [lepeTBOpeHHs piBHSHHS KPHUBOT
OpU TEPETBOPEHHI KOOpAMHAT. 3BEJICHHSA 3arajbHOTO pIiBHSIHHA KPHBOI
JPYroro NOPSIKY 10 KAHOHIYHOTO BHILY.
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Jesiki eieMeHTH Teopii YMCIOBUX MHOKUH TA JIOTiKH.

Jloriuna cumBoika. Omepaiii HaJl BHCIOBIIOBAHHAMM Ta iX BIJIACTHUBOCTI.
Omnepariii Hajg MHOXKMHAMH Ta ix BiacTuBocTi. OOMEXEHI 3Bepxy (3HHU3Y)
YHCIIOBI MHOKMHH Ta iX BEpXHI (HMKH1) MEXKI.

I'panuns ¢pyukuii.

[MTocmimoBHicTh. OOMEXEHICTh Ta MOHOTOHHICTh TOCIIOBHOCTI. [ 'paHuIs
nociimoBHocTi. ['panuts  QyHKIii, OOYMCICHHS TpaHUIb, ACHMIITOTHYHE
nopiBHAHHS QyHKIIH. YacTKOBa, BEpXHS Ta HWKHSI TPaHUIll QYHKITII.

HenepepBHicTh ¢yHKii.
JlocaimxenHs: GYHKIM Ha HENEPEePBHICTh Ta PIBHOMIPHY HENIEPEPBHICTh

JAudepenniiioBanicts QpyHkuii, ii 1udepenniai i moxiana.
OO0uncieHHd MOXIAHUX 1 JOU(epeHLiaiB Mepuioro nopsaaky. I'eomerpuyni
3aCTOCYBaHHS TMOXigHUX. HaOmmkeHi oO0YHMCICHHS 13 3aCTOCYBaHHAM
mudepenmianiB. O0UYrCIeHHs MOXiTHUX 00epHEHNX (YHKIIIMH.

10

Ioxigni Ta nu¢pepennianu Bumux nopsiakis. @opmyna Teilsiopa.
OO6uncnenns noxigHux 1 audepenHmianiB Bunmx nopsakis. [oxigai GyHKIH,
mo 3aaaHi napamerpuyHo. [lpaBuno Jlomitans. dopmyna Teitnopa.
JocnipkenHs QyHKITHN 3a JOITOMOTOIO MTOX1/THHX.

11

I'padixu Ppynkuiii Ta kpusi, 3a1aHi y gekapToBiii a00 noJspHiil cucremax
KOOPAWHAT.

[TobynoBa rpadikiB GpyHKIIH Ta KPUBHX, 110 3aJaHl SBHO Ta B MapaMeTpUUHIN
dbopMmi y mexaptoBiii cucteMi koopawHat. [loOymoBa rpadikiB ¢yHKIiA Ta
KPUBHUX Y MOJISIPHIN CHCTEMI KOOPJIMHAT.

Pazom 3a I cemecTp

32

IT cemecTp

12

HeBu3navenuii inTerpa.

[lepBicHa Ta HeBH3HaueHUU 1HTerpaji. [HTerpyBaHHS 3aMiHOIO 3MIHHOI Ta
IHTeTpyBaHHS YaCTHMHAMH. [HTerpyBaHHsS pallioHaNbHUX (GYyHKHIA. Metoan
IHTETPYBaHHA  ippallioHadbHOCTEH.  [HTEerpyBaHHS  TPUTOHOMETPUIHUX

GhyHKITIH.

13

Buznauenwuii inTerpas Ta iioro 3acTocyBaHHsl.

OOuncineHHs  BH3HAYEHWX  iHTerpamiB. ['eoMeTpuyHi  3acTOCYBaHHS
BHU3HAYEHOI'O 1HTErpajia Ta 3acTOCYBaHHS 1HTerpajsa PimaHa B MexaHili Ta
Gbizui.

14

HeBnacumii inTerpa.
OO6unciIeHHs Ta J0CHIKeHHS Ha 301KHICTh HEBJIACHUX 1HTETPAJIiB.

15

YucioBi psiau.
JocnimkenHss Ha 30DKHICTh YMCIOBHUX PSIIB 3 HEBIJ €EMHUMH YICHAMH Ta
3HAKO3MIHHUX PSIIIB.

16

DyHKIIOHAJBLHI OCTiT0BHOCTI Ta psaau. CreneHeBi paau.

JlocnimkeHHsT HAa TOTOYKOBY Ta PIBHOMIPHY 301KHICTH (DYHKIIIOHATBHHUX
MOCIIOBHOCTEH Ta psiiB.. JIOCHIIXKEHHsSI CTETIEHEBUX PSAIIB Ta PO3BUHEHHS
¢byukuiit y psn Teiinopa.

17

MeTtpuyHuii nmpocTip R". JudepenuiaiibHe yncjaeHHs (GyHKUIA KiabKox
3MiHHHX.

KpatHi Ta moBTOpHI TpaHWI (YHKIH KiUTBKOX 3MiHHHX. HemepepBHICTh
GyHKIIN KiTbKOX 3MiHHMX. YacTWHHI TOXiAHI, JUQEpeHiian, MoXigHa 3a
HAMpsIMKOM, TpajlieHT. J[OTWYHA TUIONMHA Ta HOpPMallb JIO SIBHO 3a/aHOi
noBepxHi. [loxinHi Ta gudepeHuiany BUILIKUX MOPsAKiB.. JudepeHuiroBaHHs
HESBHO 3aJaHMX CKaJSIPHUX Ta BEKTOpPHUX (YHKIIH. 3aMiHa 3MIHHHX Y
JudepeHiiaJbHIX BUpa3ax.

18

Excrpemymu ¢gyHkuii KiibKOX 3MiHHHX.
Hocnimkenns GyHKIIN Ha BHYTpilmHINA ekcTpemyM. [locmimkenns QyHKIii Ha
YMOBHHU EKCTPEMYM.
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19

Ioasiiini inTerpasm.

OOuuncieHHd TNOABIMHUX I1HTErpalliB 3BEJCHHSAM iX JO TOBTOPHUX Y
JEKapTOBUX KOOpJAMHATaX Ta TNEPeXoJoM JO0 TMOJSIPHUX KOOpJAUHAT.
OO6uucnenHa mion; Ta oO0’eMiB 3a JONOMOIOI TMOJBIMHUX 1HTErpaiiB.
3acTtocyBaHHs NOJBIMHUX IHTErpaliB y MeXaHill Ta (pi3ur.

20

IoTpiiini inTerpanu.

OOuncineHHs TOTPIMHUX IHTETpaliB 3BEACHHSIM iX JIO TIOBTOPHUX ¥
JIEKapTOBUX KOOPJAMHATAX Ta MEPeXoaoM 10 chepryHMX Ta LMITIHAPUIHUX
koopauHaT. OOumMcIieHHS 00’€MiB 3a JOMOMOTOI0 TOTPIHHHUX I1HTETpaiB.
3acTocyBaHHs NOTPIMHMUX IHTErpalliB y MeXaHili Ta (i3uili.

Pa3zowm 3a II cemecTp

32

III cemecTp

21

Kpusoainiiini interpasu.

OO0uncieHHs KPUBOJIHIHHNX 1HTETPATIB MEPIIOTO POAY Ta APYroro pomy, ix
3aCTOCYBaHHS y MeXaHili Ta ¢isumi. 3B'I30K MiK KPUBOJIHIMHAMY 1HTErpaaMu
1 Ta 2-ro poxy. Di3uyHe TIyMayeHHS KPUBOJIHIMHUX IHTErpamiB 2-TO pOIY.
®opmyna ['piHa., HACHiAKK (3HAXO/PKEHHS TUIOMIMH MHOXHH). HesanexHicTh
KPHBOJIIHIMHOTO 1HTerpaia 2-ro pojy BiJ 1myTi iHTerpyBanHs. @opmyna ['pina.

22

IloBepxHeBi iHTerpaau.
OOuncieHHs TIOBEPXHEBHX IHTETPAliB TMEPIIOTO Ta JAPYroro pomay, ix
3aCTOCYBaHHsS y TeoMeTpii Ta (izuri.

23

EnemenTu Teopii noss.

Ckanspai, BekTopHi mosisi. Oneparop ['aminbroHa, rpamiedt. [[uBepreHtis,
LMUPKYJIALIs, POTOp, MOTIK BEKTOpHOro moss. Kpurepiii moTeHianbHOCTI
BEKTOPHOTO IOJI Ta KPUTEPIH COJIEHO11aIbHOCTI BEKTOPHOIO MOJIsl B 00J1aCT1
B TepMmiHax eineMeHTiB Teopii momst. Popmyna Crokca. Popmyna [ayca-
OcTporpajachbKoro.

24

DyHk1ii koMIiekcHoi 3MiHHOI. /udepenniiioBanicTs Ta iHTerpoBaHicTh
¢yunkuiii kommiekcHoi 3mMinHoi. Psiqu Jlopana.

['panurss, HemepepBHICTh Ta MUEPEHIIHOBAHICTh (YHKINT KOMIUIEKCHOT
3minHOi. YMoBu  Komri-Pimana  (JlamamOepa-Eitnepa). ['eomerpudane
TIYMadeHHS apryMeHTy Ta MOyl ToxigHoi. [HTerpoBaHicTs (yHKITIT
KOMIUIEKCHOI 3MiHHOi. @opmyrna Komri. [301bp0Banl ToukH, iX Kiacudikaris.
Psinu Jlopana. JInmiku Ta iX 3aCTOCYBaHHS 10 OOYHCIICHHS iIHTETPaiB.

20

25

JAudepenniajibHi piBHSIHHS.

JudepeHnuianbHi piBHIHHA 3 BIJOKPEMJICHUMH 3MIHHUMH Ta PIBHAHHSA, K1 10
HUX 3BOJATHCA. JIiHIAHI AuQepeHIianbHl  PIBHAHHSA MEPUIOro MOPSAIKY.
MeTou IHTETPYIOUOTO MHOYKHMKA Ta Bapiallii JoBUIbHOI cTasnoi. PiBHSIHHS y
noBHUX nudepenmianax. JIiniiHi nudepeHmianbHi piBHIHHSI BHIOTO TOPSIKY
31 cramumu koedirientamu. PiBasHHA Efimepa. MeTon Bapiamii JTOBiTBHHX
CTaJIHX. Jlimitini cucremMn uQeEpeHIiaTbHUX PIBHIHb 31 cTamuMu
Koe(illi€HTaMH.

16

26

IleperBopenns Jlamaca.

N

27

Teopist CTIHKOCTI.

Pa3zowm 3a III cemecTp

64

Ycbnoro ronun

128




5. 3aBIaHHA 1JI51 CAMOCTiiiHOT po6oTH
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Ne . R KinbkicTs
Buam, 3micT camocTiiiHOT podoTH
3/m TOAUH
I cemecTp
1 | KommuiekcHi uncina. 4
2 | Marpuui, BA3HAUHUKHU Ta CUCTEMHU JIIHIHHUX PiBHSHB. S)
3 | EnemenTu BekTOpHOI asireOpu Ta Teopii TIHIMHUX TPOCTOPIB. 6
4 | AnreOpaiyHi JiHiT IepIIoro MopsAKy Ha IJIOUIHMHI 1 B IPOCTOPY. 4
5 | AnreGpaiuHi JiHii Ipyroro NopsaKy Ha MJIOUIMHI 1 B IPOCTOPY. 4
6 | Jlesiki eleMeHTH Teopii YUCIOBUX MHOXKHH Ta JOTIKH. 2
7 | I'panung ¢yHki. 4
8 | HenepepBHicTb QyHKIIII. 4
9 | JdudepenuiiioBanicth GpyHKII, i qudepeHIiian i moxigHa. 4
10 | Iloxigni Ta gudepennianu Bumux nopsaakis. ®opmyna Teitnopa. 4
11 | I'padixu ¢yHKLIH Ta KpHBi, 3a/1aHi y JeKapTOBiii abo MOJSPHIN cucTeMax 4
KOOp/IMHAT.
113 | [nguBigyansHe 3aBaHHS 24
Pa3zom 3a I cemectp 69
II cemecTp
12 | HeBu3HaueHuil iHTerpai. 7
13 | BusHayenwuii iHTerpan Ta HOro 3aCTOCyBaHHSI. 4
14 | HeBnacHwuii iHTerpai. 4
15 | Yucnosi psau. 4
16 | OyHKUIOHATBHI MOCIIAOBHOCTI Ta psiii. CTeneHeBl psy. 6
17 MeTpuuHuii IpocTip R". JudepenmianbHe YMCICHAS QYHKITIH KUTBKOX 8
3MiHHHX.
18 | Excrpemymu pyHKIIIH KUTBKOX 3MIHHHUX. 4
19 | IloxgiiiHi iHTETpaIH. 4
20 | IloTpiitHi iHTErpau. 4
113 | [nguBigyanpHe 3aBAaHHS 24
Pa3om 3a II cemecTp 69
I1I cemecTp
21 | KpuBoniHiiiHi iHTErpajm. 6
22 | IloBepxHeBl iHTerpau. 8
23 | Enementu Teopii nous. 6
24 | OynHkuii KoMIUIeKcHO1 3MiHHO1. J{udepeniiiiioBanicTs Ta IHTErpPOBaHICTb 20
¢byHkuii kommiekcHoi 3MiHHOi. Psau Jlopana.
25 | JludepennianbHi piBHAHHS. 6
26 | IleperBopenns Jlamnaca. 6
27 | Teopist CTIHKOCTI. 8
113 | [nauBinyanbHe 3aBAaHHS 24
Pa3om 3a III cemecTp 60
Ycboro ronu 150
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6. InauBinyajabHi 3aB1aHHA

| cemecTp

1. Enementu niniiinoi anredpu (po3ain 1) — 12 rox. (10 GaiiB)

2. Amamitnuna reomerpis (posmin 2) — 12 rog. (20 GauiB)
Il cemectp
3. Hesusnauenuii interpain (po3aia 5) — 12 ro. (15 6anis)

4. Ywucnosi psau (po3ain 7) — 12 rog. (15 6anis)
ITl cemecTp

5. KpuBouniHiiiHi Ta moBepxHeBi iHTerpanu. EnemenTtu teopii mons (posnin 12) — 12 rog.
(15 6auniB)

6. Hudepenmianbhi piBasHHs (po3ain 14) — 12 roa. (15 OaniB)

7. MeToau HABYAHHSA

Ha nocsirHeHHS OCBITHIX IJIEH CIIPSMOBaHI Takli METOM HABYAHHS CTY/EHTIB:

— npakmuyHi (BUKOPUCTOBYIOTh Ui Mi3HaHHA JIHCHOCTI, (OpMyBaHHS HaBUYOK 1 BMIiHb,
norymoOieHHs 3HaHb. [1ix gac iX 3acTOCYBaHHS BUKOPHCTOBYIOTHCS TaKi MPHIOMH: TUTAHYBaHHS
BUKOHAHHS 3aBJaHHS, IIOCTAaHOBKA 3aBJaHHS, OINEpPAaTHBHE CTUMYJIOBAaHHS, KOHTPOIb 1
peryJtoBaHHs, aHAI3 PE3yJIbTAaTIB, BU3HAYCHHS IPUYHH HEOJIIKIB);

— nosicH8abHe-IIlocmpamusHull (BUKOPUCTOBYIOTh JJIsSi BHUKJIAJaHHS ¥ 3aCBOEHHS HOBOTO
HaBYaJIBLHOTO MaTepiary, (hakTiB, MiIX0/iB, OI[IHOK, BUCHOBKIB TOIIIO);

— penpodykmueruti (1Ji1 3aCTOCYBaHHS CTyJIEHTAMHU BUBYCHOTO Ha OCHOBI 3pa3ka abo mpaBuia,
JITOPUTMY, 110 BIJIMOBIJIa€ THCTPYKILiSM, TIPaBUIaM, B aHAJIOTIYHUX J0 MPEICTABICHOTO 3pa3Ka
CHUTYaIlisX);

SIK mpaBUIIO JIEKLiHHI Ta MPAKTHYHI 3aHATTS IPOBOAATHCA ayIUTOPHO. B ymoBax mii
KapaHTUHY 3aHATTS TPOBOAATHCS BiAMOBiMHO 10 Haka3y pekropa XapkiBCbKOTO HaIlIOHAIBHOTO
yHiBepcutetry iMeH1 B.H. Kapaszina (aynutopHo abo aucraHIiiiHo 3a qormomoroto miathopm Google

Meet abo Zoom).
8. MeToau KOHTPOJIIO
[TpoTsiroM BUBYEHHS KYpCy BHIIOI MATEMATHKH BUKOPUCTOBYFOTHCS HACTYITHI BUIM KOHTPOJIO:

1. BxigHuii (KOHTpOIBbHA poOoTa Ha nmoyaTtky I cemectpy);

2. TIOTOYHHIA CEMeCTPOBUHM (KOHTPOJIBHI Ta CaMOCTIWHI poOOTH, 1HAMBIAyadbHI HaBUYaIbHI
3aBJIaHHSI IPOTATOM KOXKHOTO CEMECTPY);

3. MiJICYMKOBHI CEMECTPOBUM (€K3aMEH Y KO)KHOMY CEMECTI).

CTyneHT I0IyCKa€eThCs 10 CEMECTPOBOTO IMiJICYMKOBOTO KOHTPOJIIO (€K3aMeHY) JIUIIe y pasi
MO3UTUBHOTO OIlIHIOBaHHA (He HWXk4Ye E) ycix CKIagOoBHMX YaCTHH yCiX MOMYJIB IMOTOYHOTO
ceMecTpy (3a BUHATKOM PEKTOPCHKOi KOHTPOJIBHOT poOOTH).

CymapHa OIliHKa 32 BUBYEHHS TUCIHUIUTIHE Y TIOTOYHOMY CEMECTPi PO3PAaXOBYETHCS SIK CyMa
MOJYJIbHUX OLIHOK Ta OadiB OTpUMAHMX 32 pe3yJbTaTaMu IiJICYMKOBOTO CEMECTPOBOIO
KOHTPOJTIO (€K3aMEHY).
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9. Cxema HapaxyBaHH# 0ajiB

I cemecTp
[ToTounuii KOHTPOIB, CAMOCTiiiHa poOOTa, iIHAMBIAYaNbHI 3aBIAHHS
Pozmin 1 Posznin 2 Po3min 3 Po3nin 4 ‘B =
KonTponsna = = 2
<
oboTa. > = 3 Cyma
T4 P ’ H & | Pasom 2 y
T1...T3 TS5 T6...T8 | T9...T11l | nependayena B = s
HaBYaIbHUM 5
TIJIAHOM -
20 40 60 40 100
T1, T2 ... — TeMH pO3ILTIB.
II cemecTp
IToTouHUi1 KOHTPOIIB, CAMOCTIITHA pOOOTA, IHANBIAYAIbHI 3aBJaHHS
= =
KounTposabna S = %
<
T14 T19 o0oTa S = S Cyma
T12 | TI3 Ti6 | T17 | Ti18 poboTd, &S | Pasom & y
T15 T20 | mnepenbaveHa B o s
HaBYAJIbHUM 5 &
MJIAHOM —
20 40 60 40 100
T12, T13 ... — TeMH PO3ILTIB.
III cemectp
[ToTo4Huit KOHTPOJIb, caMOCTiliHa po0OOTa, 1HIMBIIyaJIbHI 3aBJaHHS
Po3min 12 Posznin 13 Posznin 14 ‘B -
KonrponpHa = = g
<
pobora, 2 = Pasom s Cyma
T21...T23 T24 T25...T27 nepeadadeHa 'E g e
HaBYaJIbHUM 2o
TJIaHOM —
20 40 60 40 100
T21, T22 ... — TeMH PO3ILTIB.
9. Kpurepii ouiHiOBaHHSI HABYAJIbLHUX I0CSITHEHD
Ouinka OwiHKa 32 HAI[iOHAJIBHOIO IIKAJIO0
B Oanax
Ominka || IosicHeHHs
TeopeTudHuit 3MICT KypCcy OCBOEHHH IIIJTKOM, HEOOXi/IHI MPaKTHYHI HABUYKU pOOOTH 3
90-100|| Biminmo OCBOEHHMM MaTepianoM c(OpMOBaHi, BCl HaBYA/IbHI 3aBIaHHs, SKi ependaueHi IporpaMoro
HaBYaHHS BUKOHAHI B IOBHOMY 00cCs3i, BiqMiHHA poO0Ta 6€3 MOMHUIIOK 200 3 OJJHIE€I0 HE3HAYHOIO
HOMMIIKOIO.
TeopeTuuHuit 3MICT KypCcy OCBOEHHH IIJIKOM, PAKTHYHI HABUYKH POOOTH 3 OCBOEHUM
MarepialoM B OCHOBHOMY c(hOpMOBaHi, BCi HaBUaJIbHI 3aBAaHHI, Ki Iepe0aueHi IPOrpaMor0
70 -89 Jobpe HAaBYAHHS BUKOHAHI, SKICTh BUKOHAHHS KOIHOTO 3 HUX HE OI[IHEHO MiHIMAJILHUM YHCIIOM OalliB,
NesiKi BUY 3aBIaHb BUKOHAHI 3 IOMUJIKaMH, pOOOTa 3 ISKITbKOMa HE3HAYHUMH TIOMUJIKAMH,
a00 3 OJJHI€I0 — JBOMA 3HAYHUMH TIOMUIIKAML.
TeopeTudHuit 3MICT KypCy OCBOEHHH HE IOBHICTIO, aJie MPOTaJIMHA HE HOCSATh 1ICTOTHOTO
50 -69 || 3anosimsmo |[KEPAKTEPY: HEOOXi/Hi IPaKTU4HI HABUYKU POOOTU 3 OCBOEHUM MaTepiaJoM B OCHOBHOMY
A chopmoBaHi, OiNTbIIICTh MepeadaYeHHX POTrPaMOI0 HaBUYAHHS HABYAILHUX 3aBJaHb BUKOHAHO,
NIesiKi 3 BAKOHAHUX 3aBJaHb, MICTATh HOMUJIKH, pOOOTa 3 TPhOMa 3HAYHUMU TOMHUIIKAMH.
TeopeTuunuii 3MiCT Kypcy HE OCBOEHO, HEOOXiIHI IPaKTHYHI HABUYKU poOOTH HEe CPOPMOBaHI,
. BCl BUKOHAHI HaBYaJIbHI 3aBJaHHS MICTATh 01 MOMMIJIKH, JJOJAaTKOBA caMOCTiliHa poOoTa Ha,
1-49 ||He3anoBinpHO . A Pyo! AloRat] p A
MaTepialioM Kypcy He IPHBEAE 10 3HAUYMMOTO IiJBUIIEHHS SKOCTI BUKOHAHHS HaBYAJIbHUX
3aBaHb, po0OTa, 1110 IOTPeOye NOBHOI NEPEPOOKH
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I cemecTp
[IIxama oriHrOBaHHA B 0ajaX 3aCBOEHHS CKJIAJJOBUX YaCTHH HABUAJIHLHOTO MaTepiary
[IpY IOTOYHOMY Ta IMiJICYMKOBOMY CEMECTPOBOMY KOHTPOJIi 3HaHb y | cemecTpi

1. Inousioyanvue nasuanvne 3aedanna  “EjemMenTtn JiHiitHoi anredpu ” (cTpok

OTpUMAaHHS 3aBJaHHS CTYICHTaMU POOOTH — 5-if THIKIE€Hb, CTPOK BUKOHAHHS — | THXK/CHD,
10 6aaiB, K110 BCEe MPAaBWIHHO Ta BUKOHAHO B CTPOK):

10 GautiB, SIKIIO BCE MPABHILHO 1 BAKOHAHO B CTPOK,

8 GautiB, SIKIIIO BCE TPABUIILHO, aJI€ 13 3aITi3HEHHSM Ha THDKICHD,

6 OaiB, SIKIIIO BCE MPABUIIBHO, aJie 13 3ai3HEHHSIM Ha 2 TYKHI,

4 GauiB, AKIIO BCE MPABWILHO, aJie 13 3aIli3HEHHSM Ha 3 THKHI,

2 Gara, SIKIIIO BCE MPaBUIIbHO, aJie 13 3aMi3HEHHAM Ha 4 THXHI 1 OlIbIIIe.

2. Inougioyanvne nasuansue 3ag0annsn “EnemeHTH aHamiTHYHOI reometpii ” (cTpok
OTPUMaHHS CTyJIEeHTaMU poOOTH — 12-if THAKIAEHb, CTPOK BUKOHaHHS — | Twxkaenn, 20
0aJiiB, SIKIIO BCE MPABHJIBHO T4 BUKOHAHO B CTPOK):

20 GasiB, SKIIO BCE MPABMIIBHO 1 BAKOHAHO B CTPOK,

18 GauiB, SIKIIO BCE MPABIIIBHO, AJI€ 13 3ai3HEHHSIM Ha THKICHD,

16 GaiB, SKIIO BCE MPABWIILHO, aJie 13 3aIli3HEHHIM Ha 2 THKHI,

14 GaniB, SIKIIO BCE MPABIIIBHO, AJIe 13 3aIi3HEHHIM Ha 3 THIKHI,

12 ©Ganis, sIKII0 BCE MPAaBWILHO, ajl€ 13 3aM3HEHHSIM Ha 4 THXHI 1 O1IbIIe.

3. Camocminna poooma * I'panuys ma nenepepenicms ¢pynxyii ”’ (CTpox Harnucanas — 17-i
THAKIEHb, 10 6axiB, K110 yCi 5 3aBIaHb NPAaBUIILHO BUKOHAHO):

3a KO’KHE 3aB/IaHHSI MAa€EMO

2 Oanm, SIKIIO 3aBJaHHs BUKOHAHO 0€3 €IMHOI ITOMUJIKH,

1 6an, sKI10 3aBJJaHHS BUKOHYETHCS Y MPABIJILHOMY HaIPAMKY, ajle 3 JesIKUMH He3HaYHUMU
MOMUJTKaMH.

4. Konmponwvna poooma “‘JludepenuiiioBanictb pyHkuiin” (cTpok HanucanHs — 22-i THK-
aeHb, 20 6amiB, SKIIO yCi 5 3aBaaHb MPaBHILHO BHUKOHAHO):

3a KOJKHE 3aBJaHHS MacMO

4 Ganu, SKIIO 3aBJAHHSA BUKOHAHO 03 €IMHOI IIOMHIIKH,

3 Oainu, AKIIO 3aBAAaHHS BUKOHAHO 3 | HE3HAYHOIO IIOMHIIKOIO,

2 Oainy, AKIIO 3aBAAaHHI BUKOHAHO HE OUIBII HDK 3 2 HE3HAYHUMH ITOMUJIKAMHU,

1 Gau, sIK1IT0 3aB/IaHHS BUKOHYETHCS Y MPABUIILHOMY HAMPSIMKY, alie 3 ACSIKUMU HE3HAYHUMH
MTOMUJIKAMH.

Ex3amen (40 6amiB, sikiio yci 4 3aBJaHHA NMPaBWJILHO BHKOHAHI). 3a KOXXHE 3aBJIaHHS
maemo 10 GariB, SIKIIO 3aBAaHHS BUKOHAHO O€3 MOMIIOK Ta Y IOBHOMY 00’ €Mi.

II cemecTp

[IIkana ouiHrOBaHHS B 06alaX 3aCBOEHHS CKJIAJI0BUX YAaCTHH HaBUAIHHOT'O MaTepiamy
IIPU TTOTOYHOMY Ta MiJCYMKOBOMY CEMECTPOBOMY KOHTpPOJI1 3HaHb Y Il cemecTpi

CkJanoBi YacTUHU MOAYJIbHOTO KOHTPOJII0 y I cemecTpi:

1. Inougioyanvne nasuanvhe 3ae0annsn “Metoau o6uucaeHHs inTerpaiB” (15 6axaiB):
1 yacruHa “MeToau 0OOYMCIIEHHSI HeBH3HAYEeHHX iHTerpaiiB” (CTpok OTpUMAaHHS
3aBJIaHHSA CTYJICHTaMU — 2-ii THK/IEHb, CTPOK BUKOHaHHS — | TwxaeHb, 10 6aniB, sxmio yci
10 3aBmaHb MPaBUIBHO BHUKOHAHO):
3a KO’KHE 3aB/IaHHSI Ma€EMO
1 Gan, K110 3aBAaHHS BUKOHAHO 0€3 €UHOI IOMUIIKH,
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0,5 GauiB, SIKIIO 3aBIaHHS BUKOHYETHCS Y IPABUIIBHOMY HAIIPSIMKY, alle 3 NeIKUMU HE3HAYHIUMHU
ITOMUJIKAMH.

2 yactuHa “MeToau 00YMC/IEHHS] BU3HAYEHUX iHTerpatiB” (CTPOK OTpUMAaHHS 3aBIaHHSI
CTyIeHTaMH — 5-if THXKIEeHb, CTPOK BUKOHAHHS — | TWXIEHb, 5 OaJiB, SKm0 2 3aBHaHHSI
NPaBHJIBHO BHUKOHAHO):
3a Tepiie 3aBJaHHs MAaEMO
2 0anm, SIKIIO 3aBJaHHs BUKOHAHO 0€3 €IMHOI ITOMUJIKH,

1 Gau, sIK1IT0 3aB/IaHHS BUKOHYETHCS Y MMPABUIILHOMY HAMPSMKY, alie 3 ACSIKUMU HE3HAYHUMH
ITOMUJIKAMH,

3a IpyTe 3aBJIaHHS MaEMO

3 0am, SIKIIO 3aBJaHHs BUKOHAHO 0€3 €IMHOI ITOMUJIKH,

2 Oajy, SKIIO 3aBIaHHS BUKOHAHO 3 HE3HAYHOKO TTOMHMIIKOIO,

1 6an, sKI10 3aBJJaHHS BUKOHYETHCS Y MTPABIIILHOMY HANPSMKY, ajie 3 JeSIKUMHI He3HAYHUMU
TTOMUJIKAMH,

MIPH IILOMY 3 3aIi3HEHHS Ha KOXXHUN THXKICHb paxyeMO MIHYC 2 Oaiu.

2. Camocminina poooma * 3acTocyBaHHsI BUSHAYEHHUX iHTerpamiB” (cTpok HanmucaHHsa — 9-H

THAKIEHb, 15 6aiB, K110 yci 5 3aBIaHb NPAaBUIILHO BUKOHAHO):
3a KOJKHE 3aBJaHHS MaEMO
3 Oam, KO 3aBJaHHs BUKOHAHO 0€3 €IMHOI ITOMUJIKH,

2 Oanu, KO 3aBAAHHS BUKOHAHO 3 HE3HAYHOIO ITOMUJIKOIO,
1 6an, AKI10 3aBJaHHS BUKOHYETHCS 32 IPABUIBHUM HAMPSIMKOM, alie 3 IeIKUMU TTOMUJIKAMHU.

3. Inougioyanvne nasuansvmne 3asdanna “ HemaacHi iHTerpanm ta 4mcaoBi psam” (cTpok
OTPUMAaHHS 3aBJIaHHS CTyJAeHTaMH — 13- THIKIEeHb, CTPOK BUKOHaHHS — 1 TWxaeHb, 15
0aJiB, SKIIO yci 5 3aBaHb MPaBUIIBHO BHKOHAHO):
3a KOJKHE 3aBJaHHS MaEMO
3 0am, SIKIIO 3aBJaHHs BUKOHAHO 0€3 €IMHOI ITOMUJIKH,

2 Oany, SAKIIO 3aBAAHHS BUKOHAHO 3 HE3HAYHOIO IOMUJIKOIO,
1 6an, sKI10 3aBJaHHS BUKOHYETHCS 33 IPABUIHLHUM HAMPSMKOM, aJie 3 IeIKHMU TOMUJIKAMH,

IIPU IIbOMY 32 3aI1I3HEHHS Ha KO)KHUH THX/IEHb paxyeMo MiHyC 2 Oau.

4. Konmponsua poooma “Excrpemymu QpyHKUiH KiJIbKOX 3MiHHNX" (CTpOK HanmucaHHs — 19-i
THKIEHB, 15 6aJiB, SKI10 yci 3 3aBIaHHS MPABUJIBLHO BHKOHAHO):

3a KOJKHE 3aB/IaHHS Ma€MO

5 OatiB, SKIIO 3aBJAHHS BUKOHAHO 0€3 €IMHOI IIOMHIIKH,

4 Ganu, SIKIIO 3aBJIaHHS BUKOHAHO 3 HE3HAYHOIO MMOMUIIKOIO,

3 Oanu, SKIIO 3aBJaHHS BHUKOHYETHCS 3a MPAaBWIBHUM HAIMpPSIMKOM, aje 3 2 HEe3HAYHUMH
MOMUJTKaMH,

2 Oanu, SIKIIO 3aBJaHHS BHUKOHYETHCS 3a MPAaBWIBHUM HAIMpPSIMKOM, aje 3 3 HEe3HaYHUMH
MOMUJTKaMH,

1 Gau, sIKIIIO 3aBIaHHST BUKOHYETHCS 32 TIPABWIIBHUM HAIIPSIMKOM, ajie 3 4 Ta OLIbIIT TOMIJIKAMH.

Ex3amen (40 6asiB, ikmio yci 4 3aBIaHHSI MPaBWJIbHO BHKOHAHI):

3a KoxkHe 3aBAaHHs MaeMo 10 GauiB, SIKIIIO 3aBJaHHS BUKOHAHO O3 TIOMUJIOK Ta Y TIOBHOMY
00’emi.
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III cemecTp

[IIxama oriHrOBaHHA B 0ajiaXx 3aCBOEHHS CKJIAJJOBUX YaCTHH HABUAJIHLHOTO MaTepiary
[P IOTOYHOMY Ta IiJICYMKOBOMY CEMECTpOBOMY KoHTpouti 3HaHb Yy Il cemectpi

1. Camocmiina poooma “KpartHi interpanu” (cTpok HamucaHHA — S-W THXKAeHb, 15 GaJis,
SIKIIO yci 5 3aBiaHb MPaBUIIBHO BHKOHAHO):

3a KOXKHE 3aBIaHHSI MacMO

3 0am, SIKIIO 3aBJaHHs BUKOHAHO 0€3 €IMHOI ITIOMUJIKH,

2 Oany, KO 3aBAAHHSI BUKOHAHO 3 HE3HAYHOIO IOMUJIKOIO,

1 6an, sKI10 3aBJaHHS BUKOHYETHCS 32 IPABUIIBHUM HAMPSIMKOM, alie 3 IeIKUMU TTOMUJIKAMHU.

2. Inougioyanvne nasuanvue 3agoanna *“ Kpusosiiiini Ta noBepxHi interpanu. Enementn
Teopii monsn” (CTPOK OTpMMaHHS 3aBAaHHS cTylAeHTamMu — 10-W THIKIEHD, CTPOK
BUKOHAHHS — | THXIeHb, 15 6aiB, skio yci 3 3aBaaHHs NPAaBUILHO BUKOHAHO):
3a 1 Ta 2 3aBga”HHs MacMoO
110 6 OaiB, SIKIIO 3aBJaHHS BUKOHAHO 0€3 €IMHOI ITOMUJIKH,

5 OaiiB, SIKILIO 3aBOAaHHS BUKOHAHO 3 HE3HAYHOIO ITOMHJIKOIO,
4 Ganu, SKILO 3aBJIaHHS BUKOHYETHCS Y MPABUIILHOMY HAIPSIMKY, aJie 3 OAHIE€I0 TOMUJIKOIO,
3 Oanm, SKIIO 3aBIaHHS BHUKOHYETHCS 33 TPABWIBHUM HAMPSIMKOM, aje 3 2 HE3HAYHUMH

MOMUJIKaMH,

2 Oanm, SKIIO 3aBIaHHS BHUKOHYETHCS 3a TPABUIBHUM HAMPSIMKOM, aje 3 3 HE3HAYHUMH

MOMUJIKaMH,

1 Gau1, K110 3aBIaHHS BUKOHYETHCS 32 MPABUIBHUM HANPSMKOM, ajie 3 4 Ta OUIbII TOMUIKAMHU.

3a 3 3aBJIaHHI MacEMO

1o 3 0aJy, KO 3aBJAaHHSI BUKOHAHO 0€3 €IMHOI IIOMHIIKH,

10 2 0aiu, KO 3aBIAaHHI BUKOHAHO He OUIBII HIXK 3 OMHIEI0 HE3HAYHOIO [TOMUIKOIO,
1 Gau, sIK1T0 3aBIaHHSI BUKOHYETHCS Y MPABUIILHOMY HAMPSMKY, aJie 3 TTOMIJIKaAMH,

MIPH IILOMY 3 3aIli3HEHHS Ha KOXXHUN THXKICHb paxyeMO MIHYC 2 Oaiu.

3. Konmponvna poooma *“ KomnjiekcHuii anamiz” (CTpok Hanucands — 17-M THaxKAeHb, 15
0auiB, SIKIIO yci 5 3aBaHb NPaBUIBHO BUKOHAHO):

3a KO’KHE 3aB/IaHHSI Ma€EMO

3 Oam, SIKIIO 3aBJaHHs BUKOHAHO 0€3 €IMHOI ITOMUJIKH,

2 Oany, SAKIIO 3aBAAHHS BUKOHAHO 3 HE3HAYHOIO ITOMUJIKOIO,

1 6an, AKI10 3aBJaHHS BUKOHYETHCS 32 IPABUIHBHUM HAMPSIMKOM, alie 3 IeIKUMU TTOMUJIKAMHU.

4. Inousioyanvne naguanvhne 3a¢0anna *“ JludepenuianbHi piBHHHA" (CTPOK BUKOHAHHS —
28- THuKAeHb, 15 f6aJiB, sKio yci 3 3aBIaHb MPAaBHILHO BUKOHAHO):
3a KOJKHE 3aBJaHHS MacMO
3 Oanu, KO 3aBAAHHS BUKOHAHO 0€3 €JUHOI IIOMHMJIKH,
2 Oainy, AKIIO 3aBAAaHHS BUKOHAHO 3 HE3HAYHOIO [IOMUIKOIO,
1 Ga, KOO 3aBJaHHS BUKOHYETHCS 33 IPABUIBHUM HAIPSMKOM, aJie 3 ISIKHUMHU TTIOMUJIKAMH.

MIPH IILOMY 3 3aIi3HEHHS Ha KOXXHUN THXKICHb paxyeMO MIHYC 2 Oaiu.
Ex3amen (40 6auiB, ikmio yci 4 3aBIaHHSI NPaBWJIbHO BHKOHAHI):

3a KOkHe 3aBHaHHsA Maemo 10 GaniB, SKIIO 3aBJaHHS BUKOHAHO 0€3 TOMHJIOK Ta Y TOBHOMY
00’emi.
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5. byrpos A.C., Hukonsckuit C.M. Jugpgpepenuyuansvnovie ypasnenusa. Kpamuoie unmezpanel.
Paowvt. @ynkyuu Komniaekcnozo nepemennozo. — M.: Hayka, 1989.

6. Apxumnos ['.U., CanoBununii B.A., Uybapukos B.H. Jlekyuu no mamemamuueckomy ananu3sy.
— M.: Beicm. mk., 1999.

MeTtoanuHe 3a0e3neYeHHA

1. Hixonenko LI'. /Jleaki ecmynni nonammsa mamemamuyHoi 102iKu ma meopii MHOMCUH.-
XappkoB: XHY wum. B.H.Kapasuna, 2008, 40 c. (yueGHO-MeToaMyeckoe mocoOue 1o
MaTeMaTUYeCKOMY aHaIHU3Y).

2. Hukonenko WN.I'., Peokuit B.C. Komnnekcusie uucna. — Xapokon: XHY um. B.H. Kapazuna, 2007
(MeToauYecKHue yKa3aHus [0 MAaTEMATHIECKOMY aHAJIH3Y).

3. Cepmrok I'.I1., Peoxuit B.C., Hukonenko WU.I'. Ilocmpoenue zpagpukos ¢pynkuyuit. — XapbKos:
XHY um. B.H.Kapazuna, 2007, 24 c. (MeToan4ecKue yKa3aHus M0 MaTEMaTHUYECKOMY aHAIHN3Y).

4. Ceparok I'.IL., Peoxuit B.C., Hukonenko WU.I'. Ilocmpoenue nnockux kpuewix. — Xappkos: XHY
uM. B.H.Kapasuna, 2008, 88 c. (yueOHO-METOIMYECKOE TTOCOOUE IO MATEMAaTHIECKOMY aHAJIN3Yy).

5. l'opnesckuii B.JI. Memoowt eviuucnenus neonpedenénnvix unmezpanos. — Xapbkon: XI'Y,
1990 (MeToandeckue yKa3aHus IO MATEMAaTHYECKOMY aHaTU3Yy).

6. TapanoBa E.U. Ilpeden ¢pynkuyuu. Henpepwvignocmov @ynkyuu. — XappkoB: XHY wum.
B.H.Kapasuna, 2006 (meTomuueckwe yKa3aHUs MW 3a4€THBIC 3aJaHUs 10 MaTeMaTHYECKOMY
aHaJIN3Y).

7. Mapuenko W.W. Kpammnwvie unmezpansi. — XappkoB: XHY wum. B.H.Kapaszuna, 2003
(MeToauYecKHUEe yKa3aHus U 3a4€THBIE 33JJaHUs 110 MAaTEMATUYECKOMY aHAIIU3Y).

8. I'opnesckuii B.Jl. Kpueonuneitnvie unmezpanvt u ux npuioxcenus. — XapbkoB: XHY wum.
B.H.Kapaszuna, 2006 (meroguueckue yka3zaHus M 3a4€THbIE 3aJaHus [0 MaTeMaTUYeCKOMY
aHaJIHN3Y).

9. l'opnesckuit B.I. Ilosepxnesi inmezpanu. @opmynu Cmokca ma I'ayca-Ocmpozpadcvkozo —
XapkiB: XHY im. B.H.Kapazina, 2006 (MeToau4Hi BKa3iBKM Ta 1HAWBITyaJbHI 3aJIIKOBI 3aBJaHHS 3
MaTEeMaTHYHOTO aHATI3Y).

10. Aateimko W.M., MakapoB A.A. Memoovl unmezpuposanHus u NOHUNCCHUA NOPAOKA
ougpgpepenyuanvuvix ypasnenuii. — XappkoB: XI'Y, 1990 (Meroaumueckue yKazaHus 10
MaTEeMaTUYECKOMY aHaIHU3Y).

11. Illocunanus Ha indgopmauniiini pecypcu B IHTepHerTi, Bineo-jexuii, iHme meToan4uHe
3a0e3ne4yeHHs

Makapos O.A., Hikonenko L.I'. Koncnexr nexmiii 3 Bimoi matemaruku (1 xype, 1 cemectp)
http://www-csd.univer.kharkov.ua/about-us/sub-faculty/kafedra-shtuchnogo-intelektu-ta-progra/navchalna-
robota/
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