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BCTYII

[Iporpama HaBuanbHOiI OUCHUILUTIHM «BuIlla MaTemMaTHKa» CKJIaJeHa BiIMOBIAHO [0
OCBITHBO-TIpo(eciitHoi  mporpamu  mepmioro  (0akaJiaBpChbKOTO)  PIBHSA — BHINOI  OCBITH
cneniagbHOCTI 123 «Komm 1oTepHa iHXeHepis».

1. Onuc HaBYAJILHOI AUCIHUILIiHA

1.1. Memot euxknadanns HABYAIBLHOI TUCIUILUIIHA € HAJaHHA MalOyTHIM criemiaizicram
3HaHb y TraJTy3i BUIOI MAaTEMAaTHKH.

1.2. Ocnoénumu 3aed0amHamu BUBYCHHS JUCIUILUIIHM €. HaBYaHHS CTYJICHTIB
BUKOPUCTOBYBaTH CyYaCHHH MaTEeMAaTWYHHWI amapaT HENepepBHOTO aHali3y TEOPETHUYHHM
OCHOBaM 1 MeTojaM JIiHIHHOI anreOpH, aHATITUYHOI TEeOMETpii, MaTeMaTHYHOrO aHaji3y,
KOMILIEKCHOTO aHali3y, audepeHIialbHuX PIBHSAHb, TEOPii CTIHKOCTI Ta 3aCTOCYBaHHIO ITMX
METOJIB JUIsl PO3B’SI3aHHS PI3SHOMAHITHUX 3a/1ad TEOPETHYHOTO Ta MPAKTUYHOTO XapakTepy B
npodeciiiHol AISUTPHOCTI I PO3B’SI3aHHS 3a7a4 TEOPETUYHOTO Ta MPAKTHYHOTO XapakTepy B
npolieci MPOeKTyBaHHS Ta peanizalii 00’ eKTiB iHpopMaTH3allii.

B Xoni BHBYEHHS JUCHUIUIIHM Y CTYyJEHTa TMOBHHHI (OpPMYyBaTHCS HACTYMHI
KOMIIETEHTHOCTI.

IHmezpaﬂbHa KOMNEmeHmMHICMb.

31aTHICTh PO3B’A3yBaTH CKJIAJHI CIEHiani3oBaHl 3agadi Ta MPaKTUYHI MPOOJIEMH, IO
XapaKTEePU3YIOThCSI KOMIUICKCHICTIO Ta HEBU3HAYCHICTIO YMOB, ITi/1 9ac MpodeciiHOoil AiSUThHOCTI
y raiy3i aBroMaru3anii abo y mpoleci HaBYaHHS, IO Iependayvae 3aCTOCYBaHHS TEOPiH Ta
METO/IIB TaJTy3l.

3azanvri kKomnemenmuocmi.

— ba3oBi 3HaHHS (yHIAaMEHTAIBHHUX PO3IITIB MaTEeMAaTHKH, B 00Cs31, HEOOXiTHOMY IS
BOJIOJIIHHSI ~ MAaTeMAaTHYHHMM  afapaToM  BIAMOBIAHOI  ramy3l  3HaHb,  3JIaTHICTh
BUKOPHCTOBYBAaTH MaTeMaTH4HI METOU y cdepi 3axucTy iHdopmariii K3H.02

— ba3oBi 3HaHHA (QyHIAMEHTaTbHUX HAyK, B 00cCs31, HEOOXIAHOMY [UISI OCBOEHHS
3arajJpHONPO(ECITHUX TUCIUILTIH K3H.04

CneyianvHi (¢haxosi, npeomemni) KomnemeHmHocmi

— 34aTHICTP BUKOPUCTOBYBAaTH NpoQeciiHO-MPpOopIIbOBaHI 3HAHHS B Taly3i MaTeMaTHKH
(MaTeMaTU4YHOI CTaTHCTHKHW), JJII CTAaTHCTHYHOI OOPOOKH EKCIEPUMEHTAIhHUX JaHHX 1
MaTeMaTHYHOTO MOJICIIIOBAHHS y cepi KOMIT IOTEPHOTO MOJICTIOBaHHS KCII.01

— 3HaHHA ¥ 3acTOCYBaHHA Ha MPAKTULI Teopii HMOBIPHOCTI 1 MaTeMaTH4YHOI CTaTUCTHUKH
K3II.15

1.3. KinbkicTb kpeautiB — 17

1.4. 3aranpHa KUIBbKICTE ToquH - 510.



1.5. XapakTepucTuKa HaBUIbHOI JUCIUILTIHU
O060B’s13k0Ba / 32 BUOOPOM
Jlenna dhopma HaBYaHHS | 3aouHa (aucTaHIiiina) hopMa HaBYaHHS
Pix miaroroBxu
1-it | i
Cemectp
1-it | i
Jlexmii
64 rox. | rom.
[IpakTruHi, ceMiHApCHKi 3aHITTS
32 ron. | rom.
JlaGopaTopHi 3aHATTS
TOJ. | ron.
CamocriiftHa po6oTa
69 rogx. | TOJI.
Y TOMy YHuCIi iHIWBITyallbHI 3aBIaHHS
9 rog. | TOJI.
Pix miaroroBxu
1-i | -ii
Cemectp
2-ii | -ii
Jlexui
64 ron. | TOJI.
[TpakTHU4Hi, CEeMIHAPCHKI 3aHITTS
32 ron. | TOJI.
JlaGopaTopHi 3aHATTS
TOJI. | TOJI.
CamocriitHa po6oTa
69 rox. | rom.
VY Tomy umnci IHAWBITyaJIbHI 3aBIaHHS
9 rox. | rom.
Pix miaroroBxu
2-it | i
Cemectp
3-it | i
Jlexmii
32 ron. | rom.
[TpakTHuHi, CeMiHAPCHKI 3aHSITTS
64 ron. | TOJI.
JlaGopaTopHi 3aHATTS
TOJI. | TOJI.
CamocriitHa pobora
84 rop. | TOJI.
Y TOMy YHuCIi iHIWBITyallbHI 3aBIaHHS
8 rog. | TOJI.

1.6. Ilepesik KOMIETEHTHOCTI

Y pesynomami eusuenna oanozo Kypcy cmyodenm nosunen 3Hamu meopemuuHi i
HPUKTIAOHI NOOMHCEHHA HEnepepeHo20 aHanizy, iHmezpanvHe YUCAEHHA, JIHIUHY anzedpy,
ananimuyuny 2eomempiro, Ougepenyianvii piGHAHHA MaA MeEoPil0 KOMNIEKCHUX QYHKUI:

- TOHSTTS BEKTOpa, JiHIMHI oneparii Ha/l BEKTOpaMH;
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JiHIMHI KOMOiHAaI{, JIHIHHY 3aJIeKHICTh BEKTOPIB, KOJIHEAPHICTh Ta KOMIUIAHAPHICTH
BEKTOPIB;

6a3uc JNHIHHOTO MPOCTOPY, Oa3KC HA IJIOUIMHI Ta Y MPOCTOPi, pO3KiIa] BEeKTOpa 1o 6asi,
opTOHOpMBaHi 6a3u, adinHi 6a3u;

CKAJIApHUN OOYTOK BEKTOPIB, BEKTOPHHUM Ta MIIIAaHUKA TOOYTOK BEKTOPIB, BIACTHBOCTI,
3B’S130K 3 KOJIIHEAPHICTIO Ta KOMILIaHAPHICTIO;

adiHHI CUCTEM KOOpIHMHAT, MOJSPHY, HUIIHAPHUYHY Ta CPEepUUHY CHUCTEMHU KOOpAMHAT,
dhopmynu epexonay;

MpsIMy Ha TUTOLIMHI Ta y MPOCTOPI, 1l pIBHSHHSA, B3a€EMHE PO3MIMIECHHS MPSAMUX, MTYYKH
MPSMUX, BIICTaHb BiJl TOYKH JI0 MPSMOI Y IPOCTOPI, BIACTaHb MiXkK JBOMa MHUMOO1KHIUMH
MPSIMAMU, 3HAXO/DKEHHS CIIUTFHOTO TIEPIICHIUKYIISIPA ABOX MUMOOIKHHX TPSIMHUX;

MpsIMYy B TIPSIMOKYTHIN CHCTeMi KOOPJIWHAT, HOpMajbHE PIBHSIHHS, BIJCTaHb BiJl TOUKH
710 TIPSIMO, TBIIONIUHY, KYT MiXK MPSIMUMHU;

IUIOIIMHY y IPOCTOPi, 11 PIBHSIHHSA, B3a€EMHE PO3MILICHHS TUIOIIKH, TyYOK IJIOLIHH;

IUIOIIMHY B MPSIMOKYTHINM CUCTEMI KOOPAMHAT, HOPMaJIbHE PIBHSIHHS, BIICTaHb BiJ] TOUKH
710 TUTOIIMHM, MBIPOCTOPH, KYT MK TIJIOIIUHAMH;

3arajJbHe PIBHAHHS KPHBOI JPYroro TOPSAKY, KBaapaTudHi (GopMHU, MaATPHIO
KBaJpaTU4HOI (POPMHU, IEPETBOPEHHS PIBHAHHS KPUBOI P IMEPETBOPEHHI KOOPIUHAT;

3BEJICHHS 3araJIbHOTO PIBHSAHHS KPUBOI JPYroro MOpsAKY 10 KAHOHIYHOTO BUIY;

pIBHSHHS Kojna, ejimnca, rimepbonu, mnapaboiM, EKCHEHTPUCUTETH Ta TUPEKTPHCH,
BJIACTHBOCTI IINX KPUBHX;

MOBEPXHI APYroro TMOPSAKY, KaHOHIYHI pIBHSIHHS TIIOBEPXOHb JPYroro MOPSIKY,
eNirncoian, rinepOoonoinu, mapadoaoinu, MIITIHAPH, KOHYCH;

IpaBUjIa PO3KPUTTS BUSHAYHHUKA JPYTOro Ta TPETHOTO MOPSIKIB;

metoau Kpamepa ta ['ayca po3B’si3aHHs CUCTEM JiHIMHUX anredpaiuHuX piBHSIHbD;
aKCIOMaTHYHY TEOPiI0 NIHCHUX YHCET;

BJIACTUBOCTI TPaHUILIb YUCIOBUX MOCIITOBHOCTEH Ta YUCIOBUX (YHKIIIN;
BJIACTUBOCTI HEeTIepepBHUX (DYHKIIIH ;

mudepeHiianbHe YUCIeHHs PYHKIIIM OHI€T 3MIHHOT;

Teopito iHTerpana Pimana Ha Biapi3Ky;

TeOopito 301KHOCTI HeBJIAaCHUX iHTerpaniB Pimana;

TEOpito 301KHOCT1 YUCIOBUX PSIIB;

TEOpito piBHOMIpHOT 301KHOCTI (DYHKITIOHAIBHUX MOCHIIOBHOCTEH Ta pAAIB;
TEOPiI0 CTENIEHEBUX PAIIB;

€JIEMEHTH TEOPii METPUYHHUX, HOPMOBAHUX Ta €BKJIIJOBUX IPOCTOPIB;
BJIACTUBOCTI TpaHULlb QYHKIIH 6araTboX 3MiHHUX;

BJIACTUBOCTI HeTlepepBHUX (YHKIIIH OaraTbOX 3MiHHUX;

nudepeHIiaabHe YicaeHHs QyHKIH 6araTboX 3MiHHHUX;

TEOpEeMH ICHYBaHHS Ta AU(EpPeHIIHOBAHOCTI HEABHUX (DYHKIIIH;

TEOPil0 BHYTPILIHIX Ta YMOBHUX €KCTPEMYMIB (DYHKIII 6araThox 3MiHHHUX;
BJIACTUBOCTI €iyiepeBUX IHTETpaiB;

TEOpito KpaTHUX iHTerpaniB PimaHa;

TEOPi0 KPUBOIIHIHHUX Ta TOBEPXHEBUX IHTETPAJIIB MEPIIOTO POLY;

TEOPi0 KPUBOMIHIHHUX Ta MOBEPXHEBUX IHTETPAJIIB IPYTOro poay;
kinacuyHi popmynu I'pina, 'aycca-Octporpancskoro, CTokca,



OCHOBH T€Op1i BEKTOPHUX TIOJIIB;

enemMeHTH Teopili psagiB Dyp’e 3a OPTOHOPMOBAHMMH CHCTEMaMH Yy TLIOEPTOBOMY
IPOCTODI;

HepiBHICTh beccens ta piBHicTh JIsmynoBa-IlapceBains;

BJIacTUBOCTI nepeTBopeHHst Dyp’e Ta iHTerpany dyp’e;

ymoBu Komri-Pimana;

HeHTpanbHy TeopeMy Korri;

psau Teiinopa i Jlopana;

METOAM PO3B’sA3yBaHHs JU(epeHIiaTbHIX PIBHAHB NEPIIOTO MOPSIKY;

BU3HAYECHHS  XapaKTEPHUCTUYHOTO  MHOTOWICHa  JAu(epeHLialbHOTO  piBHSHHS,
3aCTOCYBaHHS BU3HaUYHHUKAa BpoHCHKOTO, Mpu3HaueHHs 1 Bu3HadeHHs (yHkiii Korri;

TEXHOJIOTII0 3BEIEHHS CHCTEMH JIHIWHUX PIBHSIHL IMEPIIOr0 TOPSIKY 0 OJJHOTO
PIBHSHHS JPYroro MopsaKy;

TEOpEeMH PO iICHYBaHHA 300paskeHHs 3a Jlammacowm;
bopmynu 300paskeHHs MOXiTHUX, IHTErpaly 3rOPTKU OPUTIHATIIB;
piBusiHHA Eitnepa-Ilyaccona, Octporpaacskoro;

o0rpymnoByBaTH eBpicTHYHI (HopMyiaH sl (YHKLIA HATypaldbHOI 3MIHHOI 3a METOJIOM
MaTeMaTUYHO1 1HIYKIIIT,

JOBCACHHA OCHOBHUX TCOPEM.

BmiTn:

Egexmueno suxkopucmosgysamu cyuacnuii mamemamudHuii anapam é npogheciiinoi
0iAIbHOCMI 015 PO36°A3AHHA 340aY4 MeoPemUiHO20 ma NPAKMUYHO20 XapaKmepy 6 npoyeci
ananizy, cCuHme3sy ma nPpoOeKmMy8anHsa IHGHOPMauiliHuUxX cucmem 3a 2any3amu.

3aCTOCOBYBATH JIiHIMHI omepalii HaJl BEKTOpaMH, 3HaXOIUTH CKaJSpHI, BEKTOpHI Ta
3MimIadi J00yTKU BEKTOPIB;

3aCTOCOBYBATH JIIHIMHI omepallii HaJ MaTPUIIMU, 3HAXOUTH OOCPHEH]1 MaTPHIll, paHT Ta
BU3HAYHUK MaTPHIIi;

PO3B’s3yBaTH CUCTEMH JIHIMHUX piBHAHBb MeTogamu Kpamepa, ["ayca;

3HAaXOJUTH BiACTAaHb BiJl TOYKH JO MPSAMOi y MPOCTOpPi, BIACTaHb M JBOMa MHMO-
OLKHUMU TIPSIMUMU, CIIJIBHOTO NEPICHANKYIISAP ABOX MUMOODKHUX MPSIMHX;

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

3HAXOJMTH TPAHMLII TIOCITIIOBHOCTEH 1 (PyHKIIIH;

JOCIIJKYBATH (DYHKIIIT Ha HETIEpEepBHICTH 1 PIBHOMIPHY HENEPEPBHICTB;
IuQepeHIiIoBaTH CKIaIHi Ta o0epHeH] QYyHKIIIT;

KOPUCTYBaTHUCs PO3BHHEHHAM (QYHKIIT 3a popmyroro Teiinopa;
3actocoByBaTH Gopmyiy JleitOHina;

JOCIIJKYBAaTH (PYHKIIIT HA MOHOTOHHICTb Ta ONYKJIICTb;

JOCIIJKYBAaTH (DYHKIIT Ha EKCTPEMYyM;

KOpUCTYyBaTHCs mpaBuiioM JlomiTans;

OynyBatu rpadix (yHKIii ab0 KpuBOi, 110 3a/JaHa MapaMETPUYHO, 3 BUKOPHUCTAHHIM
nudepeHIiaTbHOTO YMCIICHHS;

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

JOCIIJKYBaTH (DYHKIIiIO Ha IHTETPOBaHICTh 3a PiMaHOM;



7

3actocoByBatd (opmyny Hprorona-JIeliOHimma, MeToJ IHTETpYBaHHS 4YacTHHAMHU Ta
3aMiHy 3MIHHUX Ul 004MCIIeHHs iHTerpaniB Pimana;

3aCTOCOBYBATH iHTerpan PiMana B reomerpii, MexaHili, ¢i3ui;

JIOCIIIJKYBATH Ha aOCOIOTHY Ta YMOBHY 301’KHOCTI HeBJacH1 iHTerpanu Pimana;
JIOCITIJIKYBaTH Ha a0COIIOTHY Ta YMOBHY 301’KHOCT1 YHCIIOBI PSI/IU;

JOCITIJIKYBATH Ha piIBHOMIpHY 301KHICTh (DyHKLI1OHAJIBHI TOCIIIJOBHOCTI Ta PS/IN;
OTPUMYBAaTH PO3BHHEHHS QyHKUIN y pan Teitnopa;

nudepeniioBaTy GyHKIIl 6araTb0X 3MiHHUX;

nuQepeHIIiIoBaTH HesIBHO 331aH1 (QyHKIIIT;

JIOCITIJIKYBATH Ha BHYTPILIHIM Ta yMOBHIH eKcTpeMyM (DyHKIIT 0araTboX 3MiHHHX;
00YMCITIOBATH IHTETpal 3a Jornomororo I'-gpynkuiid Ta B-¢yHkiii;

00YMCITIOBAaTH KpPaTHI IHTETrpajy 3a JOIoMororo TeopemMu DyOiHi Ta 3aMiHU 3MiHHHX;
3aCTOCOBYBATH KpaTHI IHTErpald B T€OMETPii, MexaHir, (i3ui;

00YMCITIOBAaTH KPUBOJIiHIMHI Ta MOBEPXHEBI IHTETPaJIN MEPILIOTO Ta IPYTOTo POJIiB;

3acrocoByBatu (opmymnu ['pina, ['ayca-Octporpancekoro, Crokca st OOYHCICHHS
KPUBOJIIHIMHUX Ta MTOBEPXHEBUX 1HTETPAIIB;

3aCTOCOBYBATH METOJM Ta TEPMIHOJIOTIIO BEKTOPHOI T€OPii MOJIiB;

po3kianatu GyHKIio y paax Oyp’e Ta 10oCHipKyBaTH MOTo Ha 301KHICTh MOTOYKOBO Ta
PIBHOMIPHO;

o0YMCITIOBAaTH IHTETpald KOMIUIEKCHOI 3MIHHOiI 3a jgomomoror Teopemu Ko,
iHTerpanbHoi opmynu Kot Ta OCHOBHOI TeOpeMH TE€OPii JIHIIKIB;

po3BuBaTH (QYHKIIT KOMIUIEKCHOT 3MiHHO1 Y psin JlopaHa;

po3B’s3yBaTu AudepeHIliaabH1 PIBHSIHHS Ta CHCTEMH TU(EpEHITIaIbHIX PIBHIHD.

B pe3ynomami eueuenna oucyuniinu y cmyoeHma NnO6UHHI hopmyeamucsa HACHMYRHI
npozpamui pezynomamu nasvyanna (IIPH).

3HATH JHIWHY Ta BEKTOpHY anreOpy, IaudepeHIiagbHe Ta IHTErpaJbHE YHCICHHS,
¢byHKIii OaraTboX 3MIHHUX, (QYHKIIOHANBHI pPSAW, AUQPEPEHINIATbHI PIBHSIHHS IS
¢ynkuii oxmiei Ta OaraThOX 3MIHHUX, ONeEpalliifHe YHUCIEHHsS, Teopilo QYHKIIT
KOMILIEKCHOI 3MIHHOI, TEOpil0 WMOBIPHOCTEH Ta MaTEMaTU4YHY CTATHCTHKY, TEOPilo
BUIAJKOBUX TMPOILECIB B 00Cs31, HEOOXIAHOMY [JIsi KOPUCTYBAaHHS MAaTEMaTUIHHM
amapaToM Ta MeToAamu y raixysi aBromaTtuzaiii. [IPO1.

2. TeMaTHYHH# IJIAH HABYAJILHOI TUCHHUILTIHA
I cemecTp

Po3oinl. Enemenmu nininnoi anzeopu.

Temal. Komnaekchi uucia.

1. AnreGpaiuna popma KOMIUIEKCHUX 4Hces. PiBHI, CHIpsDKEH1, MPOTHIICKHI KOMIUIEKCHI YUCIa.
Jii Hat KOMIUTEKCHUMH YHCIIaMU.

2. 'eomeTpuyHa iHTEpIIpETALlis] KOMIUIEKCHUX YUCEI.

3. TpuroHomerpryHa Ta TOKa3HUKOBI (opmMu KomIUiekcHoro uyucia. Popmynu Eiinepa i1
Myasgpa.

4. Kopiab N-TO CTYMEHs 3 KOMIUIEKCHOTO YHCIIa.

5. Po3B’s13yBaHHA KBagpaTHUX PIBHSAHB 3 AINCHUMH KOE]illlEeHTaMH Ta KOMILIEKCHOIO 3MiHHOIO.

Tema 2. Mampuui, 6usHauHuKu ma cucmemu JiHIHUX PIGHAHD.
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1. Marpumi. [ii 3 marpursamu. [Togi6H1, cHMETpUYHI, HECUMETPUYHI, OPTOTOHAIBHI Ta OOEPHEH1
MaTpHIIi.

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

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

Tema 3. Enemenmu 6ekmophoi anzeopu ma meopii 1iHIUHUX RPOCMOPIE.

1. ITonsTTst BekTopa. Ormeparii Hajg TEOMETPUYHMMHU BEKTOpaMHu. JlomaBaHHS BEKTOPIB.
BnactuBocti nonaBanus. JloOyTok BekTOpa Ha uyncio. BiactuBocti 100yTKYy.

2. OzHauyeHHS JIHIKHOTO BEKTOPHOTO mpocTopy. [Ipuknaam.

3. JliniitHi KoMOiHaltii, JiHIHA 3aJeXKHICTh BeKTOpiB. HeoOXigHi Ta MOCTAaTHI YMOBH JHIMHOI
3aJISKHOCTI BEKTOPIB.

4. bazuc miHiiHOrO TIpocTopy. Po3mip miniiiHOro mpocropy. KomiHeapHi Ta KoMIUTaHapHi
BEKTOPH SIK MPUKJIATU BiIMOBIIHO OJHOBUMIPHOTO Ta JJBOBUMIPHOTO JIIHIHHOT'O TIPOCTOPY.

5. Poskiman Bektopa mo 6asi. Koopmuuatu Bektopa. HeoOximHi Ta mgocTaTHi yMOBH
KOJIIHEApHOCTI JBOX BeKTOpiB. HeoOximHi Ta JoCTaTHI yMOBH KOJIHEApHOCTI [BOX Ta
KOMILJTAHAPHOCT1 TPhOX BEKTOPIB.

6. OpronopmoBani 6a3u. [Ipoexilisi BeKTOpa Ha BiCh Ta MiBIUIOIIUHY.
7. Cxansapuuii 1oOyTOK BEKTOpiB, BlacTUBOCTI. EBKITiNiB mpocTip. JloBkruHa (HOpMa) BEKTOpa.

8. Kyr wMmix BekropamMu. YMoOBa OpTOTOHAJBHOCTI JABOX BekTopiB. HepiBaicts Kormri-
bynskosckoro. [Ipoexkiiii BekTopa.

9. [leperBOopenHs koopauHaT. Matpuus nepexony. OproroHanbHi neperBopeHHs. OpieHTaris
0a3uciB, OpiE€HTAILISI TTIPOCTOPY.

10. OpienToBanuii 00’€M TPbOX BEKTOPIB, BIACTUBOCTI, 3alUC B KOOpAWHATAaX. BekTopHMii Ta
MIIIaHUKA JTOO0YTOK BEKTOpPIB, BJIACTHUBOCTI, 3B'I30K 3 KOJIHEAPHICTIO Ta KOMILUIAHAPHICTIO.
[ToxaBiitHMIT BEeKTOpHUHN T0OYTOK.

11. TonspHa, uaiHAPUYHA Ta chEepUIHA CHCTEMH KoopauHaT. DopMyIn mepexoy.
12. BrnacHi 4yncna Ta BEKTOPU MATPHIlh, METOIM 1X 3HAXOJ[KCHHS.

Pozoin 2. Enemenmu anaiimuunoi zeomempit.

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

1. [IpsiMa Ha MJTOIMIMHI, BCEMOXJIMBI PIBHSHHS, B3a€EMHE po3TamryBaHHs npsamux. [login Bigpizka
B 33J1aHOMY BiIHOILICHHI (BEKTOPHUI Ta KOOpAUHATHUI criocoon). [Tyuku npsaMux.

2. Ilpsima B mpsSIMOKYTHIN cUCTeMi KOOPJMHAT, HOPMAaJIbHE PIBHSHHS, BIJICTaHb BiJl TOYKH 10
OpAMO1, KYT MiX IPSIMUMH.
3. [InommHa y mpocTopi, BCEMOXJIMBI DPIBHSHHS, B3a€MHE pO3TallyBaHHS IutoniuH. Ilydok

IIJIOIIIHH.

4. [1nomuyHa B MPSAMOKYTHIM CUCTEMI KOOPJWHAT, HOpMajbHE PIBHSHHS, BiJICTaHb B TOYKH JI0
IUIOIIMHHU, MiBIPOCTOPH, KYT MK TUIOIIMHAMH.

5. IIpsima y mpocTopi, BCEMOXXJIMBI PIBHSHHS, B3a€MHE PO3TAIlyBaHHS MPSMUX y TMPOCTOPI,
BIJICTaHb BiJl TOYKU JO MPSAMOI y MPOCTOpi, BiACTaHb MiX JBOMa MHUMOODKHUMHU TPSIMUMHU.
3HaXOKEHHS CIIJILHOTO TEPICHANKYIIAPA IBOX MUMOODKHUX TPSIMHUX.



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

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

2. 3aranpHe pIBHSHHS KpUBOi JIpyroro nopsaaky. Ksagpatuuni ¢popmu. MaTpuiist KBaJpaTudHoOl
dopmu. JlomatHo Bu3HAveHiI kBaapaTuuHi (opmu, kputepiii CunbBectpa. [lepeTrBopeHHs
PIBHSIHHS KpUBOI ITPH NEPETBOPEHHI KOOPAMHAT.

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

4. KaHoHi4HI piBHSHHS MOBEPXOHb APYroro MOPSJIKY: €Mircoinu, rinepbonoiau, napadosoiny,
IWTHIPH, KOHYCH. [lepeTnH moBepxHi Apyroro MopsaKy 3 MIIOMIKUHOIO.

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

Tema 6. /leaxi enemenmu meopii 4uc108UX MHOMNCUH MA J1O2IKU.
1. Jloriuna cumBoJtika. Omnepartiii HaJl BUCIOBIIOBaHHSIMH Ta X BIACTHBOCTI.
2. Muoxunu. Onepartiii HaJ MHO)KHHAMH Ta X BIACTHBOCTI.

3. ObmerxeH1 3BepXy (3HM3Y) YHUCIOBI MHOXKHHH Ta iX BepXHi (HMKHI) Mexi. OOMEKeHI YUCIIOBI
MHO>XHWHH.

Tema 1. I panuys pynkuyit.

1. BigoOpaxenns. O6pa3u Ta npoodpa3sy MHOKHH. 3BY)KEHHS Ta MPOJOBXKEHHS BiIOOpaKeHb.
Knacudikamis Bimoopaxenb. OO0OpOTHI BiIOOpaKeHHsI Ta BigoOpa)keHHs, OO€pHEHI 10 HUX.
Komno3suuis Binoopaxens. I'padik BinoOpaxkenus. [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. HeckiHueHHi
TpaHUIll TTOCIIOBHOCTEH. €IUHICTh TPAHUIl TOCTIIOBHOCTI.

3. HeckiHnueHHO MaJii Ta HECKIHYEHHO BEIUKI ITOCIIAOBHOCTI. 3B’ SI30K M HECKIHUEHHO MaJIUMU
Ta HECKIHYEHHO BEJIIMKHMHU 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
Haciku. Teopema mpo TpH MOCITiTOBHOCTI.

5.Jlemu mpo HECKiHYEHHO Maji mociigoBHOcTi. Teopema mpo apudMeTHYHI BIACTUBOCTI
TPaHMITh TTOCIIIOBHOCTEH (PO TPaHUIll CyMH, Pi3HUIIL, TOOYTKY Ta YaCTKH).

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

7. Teopema bonbrano-Beiiepmtpacca. BepxHs 1 HUKHSI TpaHUII TOCIiTOBHOCTI.
8. dyHnnaMeHTaIbHI MOCTIA0BHOCTI, KpuTepiit Kot 301KHOCTI OCITiIOBHOCTI.

9. O3HaueHHs1 TPAHUYHOI TOYKM YHMCIOBOI MHOXHMHHU. 3arajibHe O3HAUeHHS TpaHHLl (YHKINI 3a
Komri Ha MoBi okomiB. 3aranbHe oO3HadeHHs Tpanuii ¢yHKmii 3a [eiine. Teopema mpo
€KBIBAJICHTHICTh O3HaUeHb TpaHulli ¢pyHkuii 3a Komri Ta 3a [efine.

10. Teopema mpo enuHicTh rpaHuill GyHkiii. JloctaTHa ymMoBa BiICYTHOCTI TpaHUIll (PYHKIII.
Teopema npo apudmMeTHdHi BIACTUBOCTI TPaHULb (PYHKIIIH.

11. 38’530k MK HECKIHYCHHO MajJuMH Ta HECKIHUYEHHO BeMMKUMH (yHKIisMu. Jlema mpo
HECKIHYEHHO MaJii (QyHKII].
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12. TeopeMa npo rpaHUYHHN TIEPEXia y HEPIBHOCTSX Ta ii HacHiaku. Teopema mpo Tpu PyHKITII.
Teopema npo rpaHuUIo KOMIO3MILIT QyHKITIH.

13. OgnoO6iuni rpanumi GyHKii B Toumi. Kputepiit icHyBaHHs rpaHuili (QyHKIIT y JBOOIUHII
TPpaHUYHIN TOYIll HAa MOBI OMHOOIYHUX TpaHulk. OgHOOIYHE MpsAMyBaHHS (YHKIII JO CBOET
rpanuili. O3HaueHHs MoHOTOHHHX (QyHKIH. Teopema BeiiepmTpacca.

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

16. INopiBHSIHHS aCUMITOTUYHOI MOBeAIHKM (QyHKIIH npu X — a (O-cumBoIika). 3B’SI30K MiXK
cumBonamu f (X) =0(g(x)) (x > a) i f(x) =0(g(x)) (x > a). BmactuBocti O-CHUMBOJIKH.

17. O3HavyeHHs1 BepXHbOI Ta HIKHBOI TpaHulb ¢GyHKUii Teopema mpo iCHyBaHHS BEPXHBOI Ta
HIDKHBO1 TpaHullb GyHKii. Kputepiit icHyBaHHs rpaHulll (QyHKIT B TepMiHaX ii BEpXHBOI Ta
HIDKHBOI rpanullb. Kpurepiit Ko icHyBaHHS CKiHUE€HHOT TpaHULll (QYHKIIII.

Tema 8. Henepepenicmo pynxuii.

1. Oznauennst HenepepBHOi B Toulli ¢yHkiii. Ilpuxnamy. JlokanabHi BIAaCTUBOCTI HETEPEpBHHUX
byHKIiNA (TeopemMa Mpo 30epexeHHs HEPIBHOCTEH, Teopema Mpo apu(METH4HI BIACTHUBOCTI,
TeopeMa Ipo KOMITO3UIIIO [T HelepepBHUX (PYHKIIIH Ta Jiema rmpo 30epekeHHs 3HaKy (QYHKIIIT).

2. O3HaueHHs1 HemepepBHOiI Ha MHOXMHI (yHKIii. Teopema BeitepmTpacca nmpo oOMeXeHICTh
(yHKIII1, HeTIepepBHOI Ha BiJPI3KY.

3. Teopema bonbiiano-Komr nmpo nmpoMi>kHI 3Ha4€HHsI HENIEpepBHOI (PYHKIIIT Ta 11 HACTIIO0K.

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

Po3zoin 4. /lugpepenuiiiosanicmsy pynkuii. Iloxioni ma oughepenuianu euuiux nopsaokie.

Dopmyna Teinopa. locnioxycennsn hyuxuii, zpagpiku pynkuin ma Kpuei, 3a0ani y 0eKapmoeii
ab0 ROAAPHIN cucmemax KoopouHam.

......

1. O3nauenns mudepenmiioanoi GyHkmii B Toumi. [Ipukiamym 3HAXOKEHHS MOXITHOT IS
enemeHTapHux QyHkuid. HeoOxinHa ymoBa audepenuioBaHocTi QyHKIIT y TOUL Ta MPUKIA,
10 CIPOCTOBYE i1 AocTaTHICTh. OaHOOIUHI MOXiAHI QYHKIIT Ta KpUTEpid AUQEPEeHIIHOBaHOCTI B
TEepMiHAX OJHOOIYHUX MOX1THUX.

2. ApudmeTnyni BracTUBOCTI AudepeHiiioBanux y Ttouri ¢yskmii. IloximHa kommo3wuirii.
[Moxinna o6epuenoi ¢pynkiii. [Ipuknaau. Tabnuig MOXiTHUX OCHOBHUX €JIEMEHTApHUX (PYHKIIH.

3. 'eomeTpuuHe TiIymMadeHHs] MOHATTSA MOXiAHOI (QyHKIi. PiBHSAHHS MOTHYHOI Ta HOpMaii A0
rpagika qudepeHniioBanol GyHKIi.

4. TloximHa QyHKIIIH, 3aJaHUX TTApAaMETPUYIHO Ta B MOJISAPHUX KoopauHatax. [Tpukmagy.

5. O3HaveHHs nudepenmiana QyHKIil B Touli. 38’530k MiX AudepeHuniioBaHicTIO QYHKIIT Ta
ICHYBaHHSM TOXiJHOT (DyHKIT B TOYIl. 3B’SI30K MK JUQEPEHINAIOM 1 MOXigHOK (YHKINI B
tourli. ['eomeTpuuHe TIyMadeHHs1 NOHATTS audepenuiany QyHkiii. ApupmMeTnyHi BIaCTUBOCTI
Ta BJIACTUBICTH IHBapiaHTHOCTI popmu nudepenmiany QyHKItii.

6. BuyTpimHicTh 4MCI0OBOT MHOXHMHHU. O3HAa4yeHHs JIOKAIBHUX Ta TJ00ANbHUX (CTPOrHX Ta
HecTporux) ekcrpemymiB ¢yHkmin. Teopema ®epma (HeoOXimHAa YMOBa JIOKAJIBHOTO
ekcTtpeMyMmy audepeniiioBanoi ¢ynkmii). [Ipukiamu, MmO CHPOCTOBYIOTH JOCTAaTHICTH ITi€i
YMOBH Ta MOKa3ylOTh CYTTEBICTh YMOB TEOPEMH.
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7. Teopema Pomns Ta 1i Hacmigok. [lpuknaam, 1m0 MOKa3yrOTh CYTTEBICTH YMOB TEOPEMHU.
Teopema Jlarpanxka. Hacnigku Teopemu Jlarpanxka. Teopema Komri.

Tema 10. Iloxioni ma oughepenuyianu euugux nopaokie. @opmyna Teitnopa.

1. O3HauyeHHs MOXiMHMX BUIMX MopsAKiB i kmaciB ¢yskumii C"(X), C*(X). Ipuxnan
mudepenItiiioBaHoi QyHKII, sika He € HenepepBHO audepentiiiioBaHoro. [1oxXiqHI BULITUX MTOPSAKIB
NeSIKUX eleMeHTapHuX (yHkmii. O3HadeHHA IudepeHIialiB BUIIMX MOPSAKIB Ta iX 3B’S30K 3
MOXITHUMHM BHUIIMX TOpsAakiB ¢yHKiid. [lopymenHs iaBapianTHOCTI GopMu audepeHIiaiib
BUIIKX nopsAakis. @opmyna JleiiOHina.

2. IlpaBwio Jlomitans po3KpUTTs HEBU3HAYECHOCTEH THITY % 1 %.

3. ®opmyna Teinopa s moniHomiB. O3HaueHHs moniHoMa Teinopa it (yHKHii, mo N pasis
nudepeniiiioBana B toulli. JlokansHa dopmyna Teinopa 13 3aquIIKOBUM 4ieHOM y (opmi
[Teano. ®opmynu MaknopeHa JuIst JesIKUX elleMeHTapHUX (QyHKIiH. Teopema mpo 3aIuiIkoBHi
yjieH Ta i1 Hacmiaku (3amuimkoBuil wieH y ¢opwmi Jlarpamka ta Komri). OOuncieHHs TpaHUIb
¢yHkuii 3a gonomororo Gopmynu Teitnopa.

4. KputnuHi Touku. JlocTaTHI YMOBU HasIBHOCTI (BIZICYTHOCTI) JIOKAIBHOTO €KCTpeMyMYy (YHKIIIT
B TepMmiHax mepmoi mnoximHoi. JloctaTHi yMOBHM HasBHOCTI (BIZCYTHOCTi) JIOKaJbHOTO
eKcTpeMyMy (YHKITIi B TEpMiHAX BHUIIUX MOXITHUX.

5. O3HaveHHs (CTPOro) OMYKJIUX Ta YTHYTUX (YHKLINA HA MPOMDKKY. 'eoMeTpruHe TIiyMayeHHs
OMyKJIOCTI Ta yrHyTocTi. O3HaueHHsI TOYKW Tneperuny rpadika ¢ynkiii. HeoOximgna ymoBa B
TOYIll MEPEeruHy Ais JBiul audepeHiioBannx (yHkmiil. JloctaTHi yMOBH CTPOToi OIYKJIOCTI
G yHKIIIT Ta HASIBHOCTI (B1ACYTHOCTI) TOYKH IIEPETHUHY.

Tema 11. I'papixu ¢hynkyiii ma kpusi, 3a0aHi y 0ekapmositi abo NOAAPHIL CUCTIEMAX KOOPOUHAM.
1. Acumnrotu rpadika GyHkiri. Teopema npo 3HaX0KEHHS KOe(II[i€HTIB aCHMIITOT.
2. Cxema gocmikeHHs ¢pyHkuii Ta modynosa ii rpagika. [lpukmnan.

3. IlonmsapHa cuctema KoopauHAT. 3B’SI30K JEKAPTOBUX KOOPAMHAT 3 MoJsspHUMHU. [lepexinm Bin
KPHBOi, 3aJJaHOi B MOJISIPHiN CHCTEMi KOOPAMHAT, 10 MApaMETPUYHOr0 MOAAHHS ii B AeKapTOBil
CHUCTEMI KOOpAMHAT. ACHUMIITOTH KPWBHX, IO 3a7aHi MapaMETPUYHO B JIEKApTOBIM cucTeMi
KOOpAWHAT. ACUMIITOTH KPUBHX, I10 33/1aHi B TIOJSIPHIN CUCTEMi KOOpAMHAT.

II cemecTp

Po3oin 5.  Heeusznauenui inmezpann.

Tema 12. Heeusnauenuii inmezpai.

1. O3nauenHs nepBicHOI (yHKLIT HA TPOMIXKKY. TeopemMa mpo CTPYKTYpPy MHOKHUHH TEPBICHUX
dbyHK1ii Ha mpoMiKKyY. [Ipuknax GyHKIT Ha TPOMIKKY, B SIKOI HE ICHYE TMEPBICHOI Ha IIbOMY
npoMikKy. HeBusHaueHW# iHTerpan 1 WOro BIACTUBOCTI. TaOnWIsl TEPBICHUX HEIKUX
enemMeHTapHUX QyHKIINH. Dopmyrna 3amMiHu 3MiHHOT Ta (opMysa IHTETpyBaHHS YaCTHHAMH IS
HEBU3HAYEHOTO IHTErpay.

2. PamtionanpHi  GyHKIII  (apoOuW), po3kiIajeHHS I1X Ha HaWmpoctimi. [HTerpyBaHHS
HalmpocTimmx pauioHanbHUX QYHKUIA. Meton OCTporpaachbKoro BUIUIEHHS palioHaJIbHOT
YaCTUHU IHTErpasa.

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



12

4. IaterpyBanHa (QYHKIIM, pamiOHATIBHUX BIJHOCHO KBaJpaTUYHOI I1ppaIlioOHAILHOCTI Ta
He3aJIeKHO1 3MIHHOI, 332 TOMOMOTOI0 MificTaHOBOK Eiinepa. [leski okpemi BUMaIKu (B TOMY YHUCIi
IHTETPYBAaHHS BITHOIICHHS TOJIIHOMA Ta KBaJIPAaTUIHOI 1ppaIlioHaATHLHOCT).

5. lleski BIAacTHUBOCTI MapHUX 1 HEMApHUX palioHaTbHUX (YHKIIM 1 X BUKOPUCTaHHS MpU
IHTETpYBaHHI paIllOHAIbHUX (YHKIIAH BIAHOCHO CHHyca Ta KOCHHYyca. YHIBepcajabHa
TPUTOHOMETPUYHA MiJCTaHOBKA. [HTerpyBaHHA I0OYTKY palioHaJbHUX CTEMEHIB CHHYyca Ta
KocuHyca. [HTerpyBaHHs (QyHKIIIH, pallioHaTLHUAX BITHOCHO €KCIIOHEHT.

P030in 6.  Busnauenuii inmezpai ma 1020 3acmocy8annsi.

Tema 13. Buznauenuit inmezpan ma iozo 3acmocy6aHHsI.

1. Po30utTst Bigpiska Ta HAOOpH TOYOK, Y3rOMKEHI 3 JaHUM pPO30UTTAM. O3HavyeHHS
iHTerpaibHuX cyM Pimana, iHTerpasia PiMaHa Ta kjacy iHTErpoBHHMX 3a PimaHoM (QyHKIIIH.
[Ipukyiagn IHTErpOBHHMX Ta HEIHTErpoBHUX 3a Pimanom ¢ynkuiid. HeoOxigHa ymoBa
1HTerpoBHOCTI (PyHKIIIT 32 PimaHoM.

2. Hwxni (Bepxni) cymu HapOy Ta ix BractuBocTi. O3HaYeHHS HUKHBOTO (BEPXHBOIO) iHTErpana
Mapoy.

3. Jlema Hap6y. Kpurepiii [lapOy inTerpoBHocTi (yHKIiH 32 PiMaHOM 1 HOro pi3Hi eKBiBaJICHTHI
dbopmymoBanHs. Kputepiit Pimana iHTerpoBHOCTI PyHKIIIN y po3yMiHHI PimaHa.

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

5. AnutuBHICTb iHTerpana PimMana sik ¢yHkmii Bigpizka. JliHiiHICTE 1HTErpana Pimana BigHOCHO
niginTrerpansHoi QyHkuii. [HTerpoBaHicTh AOOYTKY Ta MOIyJsS iHTerpoBaHHX 3a PimaHoM

dbynkmii. Ominka Moayss iHTerpasna. [lo3uTuBHICTS TA MOHOTOHHICTH iHTerpajia Pimana, Teopema
po cepeaHe (3HaueHHs) TSl iHTerpana Pimana.

6. HemepepBHicTh Ta mudepeHIiiioBaHicTh (QyHKIi, 3amaHoi 1HTerpajoM PimaHa 13 3MIHHOIO
BEPXHBOIO MEXEI0 IHTEerpyBaHHs. ICHYBaHHS MepBiCHOI y HemepepBHOI Ha BiApi3KYy (YyHKIII.
Hpyra Teopema mpo 3amiHy 3MiHHOI B iHTerpaii PimaHa.

7. OcHoBHa (hopMyna iHTErpanbHOro umcieHHs (popmyna Hrerorona-JIelOHima) Ta i Hacmigok
npo BiHOBJIeHHS (yHKIII 3a i1 moxigHO dYepe3 iHTerpan Pimana. dopmyna iHTErpyBaHHS
YacTHHAMH IS iHTerpaia Pimana, Teopema mpo 3amiHy 3MiHHOI B iHTerpaii Pimana.

8. OCHOBHI BJIACTHBOCTI TUIONI MHOTOKYTHHX (iryp. O3Ha4eHHS HW)KHBOI Ta BEPXHBOI ILIOIII,
B3araJii, TJIOIIi Ta KBaJPOBHOCTI MHOYKHH Ha IUIOmuHI. Kpurepiii KBajpoOBHOCTI MHOKHH.

9. KBaspoBHICTh KpUBOJIHIHOI Tpamnelii Ta 3HaX0/PKEHHS 11 TUTOIIII.
10. KBaapoBHiCTh KPUBOJIIHIIHOTO CEKTOpPaA Ta 3HAXOKEHHS HOTO IJIOMII.

11. Jlopxxuna KpuBoOi. BimactuBoCTi cripsMiroBaHOi KpuBoi. Teopema mpo OOUYMCIIEHHS TOBXHHU
KpuBoi. Hacmigxw.

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

13. KBagpoBHICTh TOBEpXHI OOCpHEHHS. 3HAXOKCHHSI IUIONI TOBEPXHI, SIKYy 3100yTO
oOepHeHH:M rpadika GyHKIIT HaBkoio 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 Komri 306ixkHOCTI
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HEBJIACHOTO 1HTErpajia Mo HeoOMeKeHOMY MPOMIKKY. Kpurtepiii 3015KHOCTI HEBJIACHOTO 1HTErpaja
Bi HeBin’emHol ¢QyHKIii. O3HaKa MOPIBHAHHS 301KHOCTI HEBIACHUX IHTErpajiB 1 il HaCHiAKH.
[Tpuknan.

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

3. O3HaueHHs HEBJIACHOTO 1HTEerpajna BiJg HeoOMexkeHoi (yHKIi (iHTerpaia 2-ro poay), WOro
30ixkHIcTh. ETamonnuit inTerpan 2-ro poay, Horo 30ikHicTh. Kpurepiit Komri 30i1xkHOCTI
HEBJIACHOTO 1HTeTpaJia Bi HeoOMexeHo1 GyHKIii. KpuTepiii 301’KHOCTI HEBJIACHOTO 1HTETpasia Bij
HeBix eMHOI (yHKuil. O3Haka MOPIBHAHHS 30DKHOCTI HEBJIACHUX IHTErpaiiB 1 i1 HaCHiAKH.
[Tpuknan.

4. O3HayeHHsT a0CONIOTHOI Ta YMOBHOI 301KHOCTEH HEBJIACHUX IHTETpaANiB 2-TO POAY. 3B 530K
30DKHOCTEH HEBJIACHMX IHTETpamiB Bia ¢GyHKIII Ta Bixm momxyns ¢yHkmii. O3naku [ipixie ta
Abens 301KHOCTI HEBJIACHOTO iHTerpaja BiJl HeoOMexeHoi ¢yHkuii (iHTerpamza 2-ro pomy).
[Tpuknaam.

5. BnactuBocTi  HEBIAacHUX IHTErpaiiB  (JiHIMHICTP HEBIACHUX IHTErpajliB  BIJHOCHO
MiIHTEerpaIbHOT (PYHKIIIT; aIMTUBHICTh HEBIACHOTO 1HTETpaja SK QPyHKIT mpoMikKy). Dopmynu
3aMiHU 3MIHHOI Ta IHTErpyBaHHs YacCTHHAMHU JUIsl HeBIAacHHUX iHTerpaiiB. ®opmyna HeroToHa-
JletiGHiNa 111 HEBJIACHKX 1HTErpasliB. ['0JIOBHE 3HAYCHHS HEBJIACHOTO 1HTETpasa.

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

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

2. Psaam 3 HEBiI'€MHUMH 4ICHAMH, O3HAKM iX 30DKHOCTI (O3HaKa MOPIBHSHHS Ta il HACIIIKH,
o3Haka [lamamOepa, paaukanpHa Ta iHTerpaibHa o3Haku Komri, o3naku Paabe Ta Iayca
360ikHOCTI psiaiB). [Ipukimamm.

3. Psan 3 uwepryBaHHSAM 3HaKiB 1 JeiOHineBChKI psiau. O3naka JlelOHima 301KHOCTI psAmiB 1 ii
HaCJTIIOK. AGCOJIFOTHA Ta YMOBHA 301KHOCTI PsiAiB. 3B 30K 301KHOCTI pAAY 31 30DKHICTIO Py,
CKJIaJICHOTO 3 MOJYJIB WieHIB BHXiZHOTO psny. O3Haku /[lipixie ta AGens 301KHOCTI psAiB.
[Tpuknaau.

4. O3HayeHHS NEPEeCTaHOBOK YHCIOBOTO psay. TeopemMu mpo 30DLKHICTH psay, OTPUMAHOTO
MIEPECTAaHOBKOIO YIEHIB a0COIIOTHO 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. @ynukyionanvui nocnioosnocmi ma psaou. Cmenenesi paou.

1. O3navyeHHsT (QYHKIIOHAIBHUX TMOCTIJOBHOCTEH Ta (QYHKIIOHATBRHUX psaAiB. O3HaYeHHS
30DKHOCTI Ta pIBHOMIpPHOI 30DKHOCTI Ha MHOXHUHI (YHKIIOHAJBHHMX IIOCIIJOBHOCTEH Ta
dbyHKIIOHATEHUX psaiB. Bimnmosimui mpuxmamu. Kputepiit Komri piBHOMiIpHOT 301KHOCTI Ha
MHOXHHI ()YHKIIIOHAIBHUX TOCIIJOBHOCTEN Ta (QyHKIIOHANBHUX pAniB. Kpurepiil piBHOMipHOT
30DKHOCTI (YHKIIOHAJIBHUX TMOCTIOBHOCTEH, Hachigok. HeoOxigHa ymoBa piBHOMIPHOI
301KHOCTI (PYHKI[IOHATBHOTO PSAY.

2. Teopema mpo piBHOMIpHY 30DKHICTH (DYHKI[IOHAIBHOTO PSIAY, WICHH SIKOTO OTpUMaHi
NOMHOKEHHSIM WICHIB PIBHOMIPHO 30DKHOrO psAxy Ha oOMmexeHy ¢yHkuioo. O3Haku
Beitepmtpacca, A6ens Ta Jlipixie piBHOMIpHOT 301KHOCTI (DYHKITIOHAIBHUX PSIB.
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3. Teopema mpo HemepepBHICTh CyMH (PYHKIIOHATBHOTO psAay. Teopema mpo IHTETPOBAHICTH
CyMH (YHKLIOHAJIBHOTO psiy (TeopeMa Mpo MOYJICHHE iHTerpyBaHHs (PYHKIIOHAIBHOTO PALIY).
Teopema mpo audepeHIiioBaHICTh CyMH (PYHKIIOHAIBHOTO pAMy (TeopeMa Mpo MOUJICHHE
nuQepeHIitoBaHH (QYHKIIIOHAIBHUX PSIIiB).

4. O3HaueHHs CTENeHeBOro psanxy. @opMynu sl 0OUYHMCICHHS pajaiycy 301KHOCTI CTENEeHEBOTro
pany (Komi-Anamapa, anamGepa). Teopema mpo aOCOMIOTHY 301KHICTh CTENEHEBHX PAIIB.
Teopema AGens. Teopema mpo piBHOMIPHY 301KHICTh CTEIIEHEBOTO PSIY HA BIAPI3KY.

5. ApudMeTnyHi 1ii HaJ CTENICHEBUMU PsIAMHU.

6. O3HaueHHs aHAMITHYHOI QYHKIIIT B Toulll. BiacTuBoCTI aHamiTHYHUX QYHKIINA (HEOOXiaHA Ta
JOCTaTHbO YMOBH aHAMITUYHOCTI GyHKuUii y Toumi). [lpuknan HeckiHdeHHO nudepeHIiiioBaHoi
9uCI0BOi (PYHKIT JIHCHOTO apryMEHTY, SKa HE € aHAIITHYHOIO.

7. CreneHeBi psiiv 3 KOMIUICKCHUMHU YWICHAMHU.

Po30in 9. Mempuuni npocmopu. /ludhepenuianvre uucienns GynKuin KiibKox 3MiHHUX.

Tema 17. Mempuunuiit npocmip R upepenuianvne uucnenna @yukuyiin KinbKox
3MIHHUX.

n . . .
1. O3naueHHss MeTpuku Ta MeTpudHoro mpocrtopy. Ilpukmang (R, p). Bigkputi (3aMKHEH1)
. n . .
MHOXXUHH y MeTpuaHoMy npoctopi (R, p), mpuxmaau. BractuBocTi BiIKpUTHX (3aMKHEHHX )
n . .
MHOXHH B (R, p). O3HauCHHS €-0KOJIiB Ta MPOKOJIOTHX E-OKOJIIB.

2. O3HaueHHs JilaMeTpa MHOXHUHU Ta 0OMEXEHOT MHOKHHU. BIacTUBICTh BIIIIBHOCTI TOYOK Y
METPUYHOMY MpocTOpi. I'paHnyHi TOYKM MHOXKHUH. O3HaueHHS 130JIbOBAaHMX, BHYTPIIIHIX,
30BHIIIHIX 1 MEKOBUX TOYOK MHOXKUH y METPHUYHUX IPOCTOpaX. 3aMUKAaHHS MHOXKHH, KOMITAKTH

y IPOCTOPi R".

. o . n . . . .
3. O3nauenHs nociigoBHOcTel y mpoctopi R. O3Ha4YeHHs TPaHUIN MOCIIOBHOCTI Y POCTOPI

R°. 306ikHi Ta QyHIaMEHTaIbHI MOCHIZOBHOCTI. 3B’SM30K MK (yHIAMCHTAIbHICTIO
MOCJTIIOBHOCTI Ta 1i 301kHICcTIO. Teopema bonbrano-Beiepmtpacca. O3Haka KOMIIAKTHOCTI.

4. O3HaueHHs TpaHulli QyHKIIT KUTbKoX 3MiHHHX 3a Komri Ta 3a I'efine. I'panuns QyHKmii mo
MHOkHHI. O3HaueHHs HemepepBHOCTI (yHKIIN KimbkoX 3MiHHHMX. Teopema Beliepmrpacca.
PiBHOMipHa HemepepBHICTh (PyHKIIN Kinbkox 3MiHHHX. Teopemu KanTopa Ta Teopema mpo
TPAHMITI0 KOMITO3MINT BimoOpaxxeHb. [lpuknan ¢yHKIii IBOX 3MIHHHMX, JJIS SIKOI HE ICHYE
BCEOIYHOI TpaHMlll, ajie iICHye TpaHUL 33 Oy/Ib-SIKUM HAIPSIMKOM.

5. O3HaueHHs audepeHIiioBaHOCTI B TOYIll (YHKIII KUIBKOX 3MIHHHMX, AudepeHIiiaia Ta
noxigHol ¢yHkmii B Toumi. HeoOximHa ymoBa mudepeHmiioBHOCTI (YHKIT (3B’SI30K MiXK
HeTepepBHIcTI0O Ta audepeHmiioBHicTIO (yHKIIT B Touii). O3HaUYe€HHS YaCTHHHUX MOXIJTHHUX
¢yHkuid B TOUI Ta TeopeMa Mpo 3B’A30K nudepeHuiiioBaHocTi ¢yHKUii B TOYll 3
nudepeHIifoBHICTIO B I[iil TOYIN 32 OKpeMUMH 3MiHHUMHU. [Ipuknan GyHKIIT ABOX 3MIHHUX, IS
SKO1 ICHYIOTh YC1 YaCTHHHI MOXiHI y TOYIIi, aje sfiKa He € AudepeHniioBaHO0 Y Iii TOYIl.

6. loctaTHs ymoBa audepeniiioBanocTi GyHkiii B Touri. O3HaueHHs HETepepBHOI udepeHili-
HoBaHOCTI BitOOpaXkeHHs Ta ii 3B’S130K 3 HENEPEPBHICTIO YACTUHHHUX MOXITHUX KOOPAMHATHUX
byukmii. 'eomerpuune TiaymaueHHs nudepeHiiioBaHocTi GyHKINT TBOX 3MIHHUX (B TOMY YHCII1
PIBHSIHHS TOTUYHUX Ta HOPMAJIbHUX TUIONIMH 110 Tpadiky QyHKIIT, TIiyMadeHHs qudepeHiiiany).

7. IlpaBmiia audepenititoBanHs GYHKIIH KUTBKOX 3MIHHUX (TeopeMa mpo AuQepeHIiiioBaHICTh
KOMITO3uIIii Ta ii Hachimok (popmyna st 0OUMCICHHS YACTUHHUX MOX1THUX CKJIATHOI (yHKII]
KUIBKOX 3MIHHUX, IHBApiaHTHICTh (hOpMH TiepmIoro audepeHItiaia).



15

8. Iloximna ¢yHKIii 3a HanpsMKOM. Teopema Mpo ICHYBaHHS TMOXIJHHUX 3a BCiMa HaNpsSMKaMu
Uid OUQepeHiioBHOI y BHYTPIIIHIA ToYlll (YHKIIT Ta 3B’S30K IMOXIAHOI 32 HANPSMKOM 3
rpamieHToM (yHkIii. ['eomerpuunuii 3micT rpamieHTa (QyHKIi. OpTOTOHAIBHICTH Tpaai€eHTa
¢GyHKLIi B TOYII [0 JiHIT piBHS, 110 MPOXOJUTH Yepe3 L0 TOUKY.

9. YactunHi moximHi ¢yHKIIT M-mopsaky B Toumi. HeoOXimni (moctaTHl) yMOBH M pasiB
nudepeHIiioBaHOCTI PYHKIIT B TOYILI.

10. Teopema IllBapria TpoO piBHICTH 3MIMIAHUX TMOXITHUX JPYroro TMOPSAKY. 3B’SI30K
mudepeHIiianiB GyHKIIT 3 YaCTUHHUMHY MOXiTHAMH. JudepeHiiiang BUIIUX MOPSAKIB A (YHKII
0araThbOX 3MIHHUX, X HCIHBAPIaHTHICTb.

11. ®opmyna Teitnopa s QyHKIIA KiAbKOX 3MIHHHUX 13 3aIMIIKOBUM 4wieHOM Yy (opmi Ileano.
®dopmyna Teitnmopa a1 GyHKIINA KUTBKOX 3MIHHUX 13 3JTUIITKOBUM WieHOM y (popmi Jlarpamxa.

12. O3navyenns ¢yHkuii, 3agaHoi y HessBHOMY Burisigi. Teopema mpo icHyBaHHS (yHKIII,
3a/1aHoi HesABHO. Teopema npo audepeHIiioBaHicTh HeIBHUX (PYHKITIH.

13. HesBHi ¢yHkuii kimpkox 3MiHHHX. Teopema mpo icHyBaHHS Ta audepeHLiHOBaHICTh
HESBHUX (PYHKITIN KUTBKOX 3MIHHHUX.

14. HesBHi dyHK1ii, 3a1aH1 32 JOTOMOT0I0 CUCTEMH piBHAHb. Martpuus fIko0i, skobiaH cucTreMu
piBHSHB. TeopeMa mpo po3B’sA30K Ta AUQPEPEHIIHOBAHICTh PO3B’A3KY CHCTEMHU.

Po30in 10. Ekcmpemymu hyukuiil KinoKox 3MIHHUX.

Tema 18. Excmpemymu (hynkuiii KiibKox 3MIiHHUX.

1. O3HayeHHS JOKAIPHUX EKCTPEMYMIB (CTPOTMX Ta HECTPOrMX) (PYHKIIM KiUTbKOX 3MIHHHX.
HeoOxigHa ymMoBa BHYTPIIIHBOTO €KCTpeMyMy TudepeHIiiioBaHo1 PyHKIIi1, HACITIIOK.

2. JloctaTHI YMOBM HasBHOCTI (BIACYTHOCTI) JIOKQJIBHOTO BHYTPIIIHBOIO EKCTPEMyMy B
CTallOHApHIM Tourli aBiui mudepeHiiioBanoi (QyHKIII, HACTHIIOK JUIsi BHIAAKY (YHKIII IBOX
3MIHHHUX.

3. O3HaueHHS YMOBHOTO €KCTpeMyMy 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. 3agaua mpo o0’em mMIIHAPUYHOTO Opycy. Po30MTTS NpsSMOKYTHWKA, IiaMeTp pPO30OUTTS
OPSAMOKYTHUKA, I1HTETpalbHI CyMH, MOJBIHHI I1HTErpagu MO NPAMOKYTHHKY. O3HadyeHHs
iHTerpoBanoi 3a PiManom ¢yHKIII Ha NpAMOKYyTHHKY. HeoOXimHa ymMoBa iHTErpOBaHOCTI 3a
Pimanom. Bepxni Ta HrxHI cymu JlapOy Ta ix BiactuBocTi. Kputepiit Pimana iHTerpoBaHocTi 3a
Pimanom oOmexeHoi GpyHKIIIT, BU3HAYEHOT HA MPSIMOKYTHHKY.

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

3. BnactuBocTi mojBiiHOTO iHTErpady (aJUTUBHICTH MOABIHHOTO iHTerpana Pimana sk ¢yHKuii
MHOXHHH, JIHIHHICTh MTOABIHHOTO 1HTETpaia BIIHOCHO MiAIHTETpaIbHOT (DYHKIIIT TBOX 3MIHHUX,
IHTerpoBaHIiCTh JOOYTKY Ta MOAYNS IHTErpOBaHUX (YHKLIN, OLIHKA MOIYJS iHTerpania,
MO3UTHBHICT, T MOHOTOHHICTh TOJBIMHOTO IHTErpajia, TeopeMa IMpo cepeaHe (3HAYCHHS) IS
MOJIBIHOTO 1HTETrpana).

4. Jlema ipo OOYHCIICHHSI TIOIBIMHUX 1HTErpajIiB BiJl IHTETPOBAHOI Ha MPSIMOKYTHHUKY (YHKIIIT 3a
JIOTIOMOT0I0 TIOBTOPHHX. Teopema npo oOYMCIEHHs MOABIMHUX IHTErpajiB BiJl iIHTErpOBaHOI Ha
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KPUBOJIIHIMHIN Tpanerii GyHKIii 3a 1ormomMoro noBTopHux. [Ipukiian o04rCIIeHHs TOABIHHOTO
IHTEerpaa 3a JOMOMOTOIO ITiE] TEOPEMHU.

5. [Inoma moBepxHi. 3HAXOHKEHHS TIJIONII TOBEPXOHb, SIKI 3aJ1aHi PI3HUMH crioco0aMu (SIBHO Ta
3a JOMIOMOT 010 ITapaMeTpiB).

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

1. 3agaua mpo oOumcieHHs wMacu Tina. Po30uTTs mapaneneminena, miamMeTp PoO30UTTS
napasesernineaa, iHTerpalbHI CyMH, HOTpiHI iHTerpaau mno mnapaneiemnineny. O3Ha4eHHS
iHTerpoBanoi 3a Pimanom ¢yHkmii Ha mapanenemineny. HeoOximHa ymoBa IHTETpOBaHOCTI 3a
Pimanom. Bepxni Ta HrxkHI cymu JlapOy Ta ix BiactuBocTi. Kputepiit Pimana iHTerpoBaHocTi 3a
Pimanom oOmexenoi ¢yHKIii, BH3Ha4YeHOI Ha mapanenemineny. [loTpiliHuii iHTErpay Mo
JIOBUIBHOMY TLITY.

2. loctatHi ymoBu iHTerpoBaHocti (yHkmii IlpocropoBa wmipa XXopmana. BmactuBocTi
noTpifHoro iHTerpany. OOYMCIeHHS MOTPIHUX 1HTErpalliB 3a JOIOMOTOI0 MOBTOPHHUX.

3. 3amiHa 3MIHHUX B TOTpiIHUX iHTerpanax. CdepuuHi Ta TWIIHIPUYHI KOOPAWHATH,
3HAXO/KEHHS 00’ eMy.

4. 3actocyBaHHS MMOTPIHHUX THTETPAIIB y MEXaHIIII.
5. MuorokpartHi inTerpanu. Teopema Oy0OiHi.
III cemecTp

Po30in 12. Kpueonininni ma nosepxnegi inmezpanu. Enemenmu meopii nonis.

Tema 21. Kpueoniniini inmezpanu.

1. 3agaya npo 3HAaXOMmKEHHS Macu KpHuBoi. O3HaueHHs KpUBOIMIHIMHOTO iHTerpanga 1-ro pomy mo
MPOCTIN TNAAKINA KpUBIiH, HOTO HE3AICKHICTh BiJ BUOOPY MapameTpu3allii Ta Teopema mpo Horo
3Be/IeHHs J10 iHTerpana Pimana. BiacTuBOCTI KpUBOMIHIMHUX iHTErpaiiB 1-ro pomy.

2. OpienToBana KkpuBa. KpuBomiHIAHWI iHTErpasm 2-TO0 pomay, HOrO BIACTUBOCTI. 3BEIACHHS
KPUBOJIIHIIHOTO iHTErpay 2-ro poy 0 BU3HAUSHOTO IHTerpay.

3. 3B'SI130K MK KpUBOJIIHIMHMMH 1HTETpasiaMu 1 Ta 2-ro poxy. Di3uvHe TIIyMaueHHS KPUBOTIHIHHUX
IHTErpaiB 2-ro pomy.

4. O3HaueHHA TJIAJIKOI, PEryJsIpHOi, 3aMKHYTOI KPHUBOi, IPOCTOTO 3aMKHYTOTO KOHTYPY; 3aMKHYTOL
00nacTi, 01HO3B’sA3HOI 00JIACTI; JOJATHOTO HampaBlieHHs 00xoxy koutypy. Popmyna I'pina.,
HACIIAKY (3HAXOKEHHS IIONIMH MHOYHH).

5. O3Ha4yeHHs1 BEKTOPHOTO, TMOTEHIIHHOro moiyisa. Kputepiii moreHmiiHOCTI mosst. Teopema mpo
HE3aJIEKHICTh KPUBOJIHIHHOIO IHTErpajga 2-ro poxay BiJ MyTi IHTETPYBaHHS (JIOCTaTHS yMOBa
MOTEHITIHHOCTI TIOJIs ).

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

. . . . - . . 2
IyTi IHTETpyBaHHS Ta KpUTEpiil Takoi He3anexkHocTi. Kputepiit morenmiansHocTi mosst 'y R
Tema 22. Ilosepxuesi inmezpanu.

1. OpHocTOpOHHI Ta JBOCTOPOHHI MOBepxHi. CTOpoHa MOBEpXHi. 3HAXOPKEHHS HANpPaBIITIOUMX
KOCHHYCIB HOpMaJTl JUIsl TIOBEPXOHb, SIKI 3aJlaHl SIBHO Ta 3a JIONIOMOTO0 mapamerpiB. OpieHTarnis
nosepxHi. [IpocTi kyckoBo-T71a/IKi TTIOBEPXHI.

2. IloBepxHeBi iHTErpanu 1-ro pogy mo JBOCTOPOHHIM KYCKOBO -IVIAJIKMM ITOBEPXHAM. 3BEIEHHA
MIOBEPXHEBOTO iHTEerpaiy 1-ro poay A0 MOABIMHUX IHTErpaiiB, HACILAKHU.(IJIS TOBEPXOHb, K1 3a/1aHi
3a JIONIOMOTOI0 TTapaMeTPiB, IBHO, 3HAXOKEHHS TUTOIIIMHHU TIOBEPXHi).
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3. IloBepxHeBi iHTErpam 2-ro pofy 1o BUOpaHil CTOPOHI MOBEPXHI. 3B’A30K MiX IOBEPXHEBUMHU
iHTerpagaMu 1-ro W 2-ro poaiB IO JIBOCTOPOHHIM TJIaAKUM IOBepXHsIM. He3anexHicTs
MIOBEPXHEBOTO iHTErpaia 2-ro poay Bix BHOOpY mapameTpusarii npu ¢ikcoBaHii opieHTalil Ta Horo
3aJISKHICTh BiJl opieHTaIii moBepxHi. opMyiia 1j1st 00UMCIICHHS TOBEPXHEBOTO 1IHTErpajia 2-ro poay
Yyepe3 KpaTHUM IHTerpall.

Tema 23. Enemenmu meopii nons.

1. Cxanspui, BexkTopHi momna. Onepatop [aminbToHa, TpanieHT. [lMBepreHuis, MUPKYIALis,
pOTOp, MOTOK BEKTOpHOro mojisi. Kpurepiii MOTEHIIaThbHOCTI BEKTOPHOTO TOJS Ta KpUTEPii
COJICHOTAAJIBLHOCTI BEKTOPHOTO I10JIsI B 00JIACT1 B TEPMiHAX €JIEMEHTIB Teopii MOJIsl.

2. ®opmyna Crokca. ®opmyna I'ayca-OcTporpajacekoro. Ix QopmymioBaHHS y TepMiHax
BEKTOPHOTO aHaJIi3Yy.

Po30oin 13. @yuxuii komniaexcroi 3sminnoi. luepenyinosanicms ma inmezpoeanicms
dynukuin komnaexcrnoi sminnoi, @opmyna Kowii. Paou Jlopana.

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

1. ®ynkmii koMIuiekcHOi 3MiHHOI. ['paHuIlsd, HEMEpepBHICTh Ta AU(EpPEHIIHOBaHICTh (DYHKIIIT
KoMIUIeKCHO1 3MiHHOI. YMoBu Komri-Pimana (lanam6epa-Eiinepa).

2. 'eomeTpuuHe TIIyMadeHHs apryMEeHTY Ta MOayJIs moxinHoi. Kondopmui BimoOpakeHHs.
3. EnemenTtapni QpyHKIiii KOMITJIEKCHOT 3MIHHOI.

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

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

6. JIumku Ta ix 3acToCcyBaHHS O OOYMCIICHHS 1HTETPAIB.

Po3oin 14. Tughepenyianvui pignannsa ma cucmemu OudpepenyiaibHux pigHsaHb.
Hepemeopenns Jlannaca.

Tema 25. /lugpepenyianvhi pienanna.

1. Iudepenuianeui  piBHsHHA ([IP) nNn-ro mnopsanky. 3amawa Komi JIP. T'eomerpuyna
inTepnperaist AP 1-ro nmopsinky. Hopmansna cucrema (HC) IP. 3Benenns 1P 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 nu(epeHIrianax.

4. JliniiHi nudepeHianbHi piBHIHHS BUIIOTO mopsaaky. [lpuanun cymeprosuiii. JletepMiHaHT
Bponcekoro. Teopema npo po3B’a3ku JiHiitHUX J[P.

5. JliniitHl nudepenmianbHi piBHAHHS 31 cTanuMu koedimientamu. PiBasHHS Eiinepa. Teopema
npo po3B’s3ku miHiMHEUX J[P. Metop Bapiallii JOBUIBHUX CTaIHX.

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

1. 300paxkennst Jlammaca Uit KycKOBO-HemepepBHOI (yHKIi. OpHUrHHAi, TOKAa3HHUK POCTY
dyHK1ii. 3Hax0KEeHHs 300paxkeHHs Jlammaca Ay KocuHyca Ta 3B'130K 3 300pakeHHsM Jlammaca
i cunyca. @ynkuis Xeicaiga. Teopema npo € AMHICTh, HACHTIOK.
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2. BnactuBocti 300paxkens Jlammaca (moaiOHICTh, JIHIHHICTD, 3MINIEHHS, TU(EPEHIIHOBAHICTh
300payKCHHSI Ta OpUTiHala, IHTErpyBaHHs 300paKEHHS Ta 3alli3HEeHHs opwuriHaia). Omeparis
3ropTku (yHKIIH Ta ii BmactuBocti. @opmysa Jroamerns.

3. 3acTocyBaHHs OMEPAIIIfHOTO 3UMCIEHHS B JU(EpeHIIaTbHUX PIBHSAHHSIX.
Tema 27. Teopia cmiiikocmi.

1. OcHOBHI MOHATTA TeOPii cTiKOCTI. | 'eoMeTpUYHMI 3MICT CTIHKOTO PO3B’A3KY.
2. CTifiKicTh JNIHIMHUX cucTeM JuQepeHIiaTbHIX PIBHSIHb.
3. Teopema JlsmyHOBA PO TOCIIHKEHHS HA CTIHKICTh 32 IEPITUM HAOIMKSHHSIM.

4. ®ynukuis JlsmyHoBa.

3. CTpyKTYypa HABYAJBHOI IUCUMILTIHI

Kinpxicts rogua

Jlenna ¢opma

Ha3zBu po3ainiB i Tem -
Vehoro y TOMY YHCII
JI* | m | 7mab |iHm | cp
1 2 3 4 5 6 7
I cemecTp
Po3nin 1. EnemenTn JiniliHol ajaredpu.
Tema 1. KommiekcHi ynca. 10 2 2 6
TeMa 2. Matpuiii, BU3HAYHUKU Ta CUCTEMH JIIHIMHUX 20 8 4 3 5
PIBHSIHB.
Tema 3. 'E.HGMGHTI/I BEKTOPHOI areOpH Ta Teopii JTHIHHIX 29 12 4 2 4
MPOCTOPIB.
Pazom 3a posninom 1 52 22 | 10 5 | 15
Po3ain 2. EjiemeHTH aHATITHYHOI reoMeTpii.
Tema 4. 'A'nre6pa1qH1 JHII IepUIOro MOpsAKY Ha 16 6 4 2 4
IUTOUIMHI 1 B IPOCTOPY.
Tema 5. . Anre6pa1qH1 JIHIT APYroro MopsaKy Ha 14 6 2 5 4
IJIOIIKMHI 1 B IPOCTOPY.
Pa3om 3a po3aisiom 2 30 12 6 4 8

Po3nin 3. Jlesiki eleMeHTH Teopil YMCI0BHX MHOKHH Ta JIOTiku. KommiekcHi uncaa.
I'pannus, HenepepBHicTH QyHKILIM.

Tema 6. Jlesiki enneMeHTH Teopil YUCTIOBUX MHOXKHH Ta 8 9 5 4

JIOTiKH.

Tema 7. I'panuiis QyHkIi. 22 10 | 6 6

Tema 8. HenepeprHricTb (yHKIII. 12 4 2 6

Pazom 3a posninom 3 42 16 | 10 16
1 2 3[4 ]5[6]7

Po3ain 4. IndepenniiioBanicts ¢pynkuii. [loxiani Ta nudepenuiajn BUIIUX NOPSAKIB.
®opmy.ia Teinopa. Jlocrinxenns pyHkuii, rpagikn pyHKuii Ta Kpusi, 3a1aHi y
JAeKapToBii a00 NMOJIAPHii CHCTEeMaX KOOPAMHAT.

Tema 9. /TudepenuiiioBanicts pyHkmii, ii

L . 14 6 2 6
nudepeHIial 1 moxiHa.
Tema 10. IloxiaHi Ta AudepeHIiaay BULX MOPSIKIB.

. 14 4 2 8

Dopmyia Teiiopa.
Tema 11. I'padixu ¢pyHKIIHN Ta KpHBI, 33/1aH1 ¥ 13 4 2 7
JIeKapTOBii a00 MOJISIPHii cUCTeMax KOOPMHAT.
Pazom 3a pozainom 4 41 14 6 21
Ycworo ronus 3a I cemectp 165 64 | 32 9 | 60
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II cemecTp
Po3ain S. HeBu3navenwuii interpaJ.
Tema 12. HeBu3HaueHuii inTerpai. 25 8 4 4 9
Pa3om 3a po3aisiom 5 25 8 4 4 9
Po3ain 6. BusHauenmii iHTerpas Ta iforo 3acToCyBaHHsI.

Tema 13. Buznauenwuii iHTerpan Ta Horo 3aCTOCyBaHHS. 29 12 6 11
Pa3om 3a po3aisiom 6 29 12 6 11
Po3ain 7. HeBJaacHi iHTerpaau Ta 4ucjiaoBi psiau.

Tema 14. HernacHuii inTerpai. 14 4 2 2 6
Tema 15. Yucnosi psau. 20 8 4 2 6
Pazom 3a posniiom 7 34 12 6 4 | 12
Po3nin 8. ®yHKIiOHAJBHI MOCTiN0BHOCTI, QyHKIiOHAJIBHI psan. CTeneHeBi psiau
Tema 16. FDyHKI.[lOHEUIBHl MIOCJI1IOBHOCTI Ta PSI/IH. 16 6 4 1 5

CreneHesl psau.
Pazom 3a pozminom 8 16 6 4 1 5

Po3ain 9. Merpuuni npocropu. JIudepenuiajbHe YUCICHHSA

YHKIIH KiJIbKOX 3MiHHMX.

Tema 17. Merpuunnii npoctip R". Tudepeniiansre

o . 26 14 | 4 8
YuCIIeHHs (DYHKIIH KUTbKOX 3MIHHUX.
Pazom 3a posnizom 9 26 14 4 8

Po3ain 10. EkcTpemymu ¢pyHKLil KiTbKOX 3MiHHHX.
Tema 18. ExcTpemymu GyHKITIH KITBKOX 3MIHHUX. 15 4 4 7
Pazom 3a pozninom 10 15 4 4 7
Po3xin 11. Kpatni inTerpasau Pimana.
Tema 19. [lonBiitHi iHTErpay. 10 4 2 4
Tema 20. IoTpiiiHi iHTETrpajy. 10 4 2 4
Pazom 3a pozainom 11 20 8 4 8
Ycworo ronun 3a Il cemectp 165 64 | 32 9 | 60
III cemecTp
Po3nin 12. KpuBoJiniiiHi Ta moBepxHesi inTerpajau. EnemenTn Teopii moJs.
Tema 21. KpuBosiHiiiHI iHTErpaiu. 14 2 4 8
Tema 22. [ToBepxHeBi iHTETpaIH. 20 4 8 8
Tema 23. Enementu Teopii mosi. 16 2 4 4 6
Pazom 3a pozainom 12 50 8 16 4 | 22
Po3nin 13. ®ynkuii komniekcHoi 3MiHHOI. [{ndepenniiioBanicTh Ta iHTErpOBaHICTD
GyHkuii koMmiuiekcHoi 3MiHHOI. @opmyJaa Kouwi. Psinn Jlopana.

Tema 24. OyHKIIIT KOMITJIEKCHOT 3MIHHOT.
JudepeHniniifioBaHiCTh Ta IHTETPOBAHICTh (QYHKITIH 48 10 | 20 18
KOMILIEKCHOI 3MiHHOi. Psiin Jlopana.

Pazom 3a pozainom 13 48 10 | 20 18
Pozain 14. IludepenniajibHi piBHAHHSA Ta cucTeMH QU epeHuiaJIbHIUX PIBHSAHD.
IleperBopenns Jlamnaca.

Tema 25. JIludepeniianbHi piBHSIHHS. 42 8 16 4 | 14
Tema 26. [leperBopenns Jlannaca. 18 2 4 12
Tema 27. Teopist CTIHKOCTI. 22 4 8 10
Pazom 3a posninom 14 82 14 | 28 4 | 36
Yceporo ronus 3a Il cemectp 180 32 | 64 8 | 76

Ycevozo 510 |160 | 128 26 | 196

* 32 YMOBOI0 KAPAHTHUHY JIeKUilHI 3aHATTS NPOBOAATHCS AUCTAHUIINHO.
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4. Temun ceMiHapcbKuX (IPAKTHYHHUX, JA0OPATOPHMX) 3aAHATH

3/m

Ha3Ba temn

KinbkicTh
rOAMH

I cemecTp

KommuiekcHi unciaa.

Anrebpaiuna ¢popma KoMIuIeKCHHX gucen. il Hal KOMIUIEKCHUMH YHCITaMH.
['eomerpuyHa iHTEepHpeTamis KOMIUICKCHHX 4YHCEJ. TpPUTOHOMETpHUYHA Ta
MOKa3HUKOBI (opMu KomiuiekcHoro uucia. Popmynu Eiinepa 1 Myaspa.
Kopiab 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. [lii 3 wmartpurngsamu. [lomiOHi, cHMeTpw4Hi, HECHMETPHYHI,
opToroHanbHI Ta oOepHeHI MaTpwuii. OOYNCIeHHS BU3HAYHUKIB 2-TO Ta 3-TO
nopsiakiB. MiHopH, anreOpaiuHi TOTIOBHEHHS, paHT MaTrpwili. Po3B’s3yBaHHS
CUCTEM JIIHIWHUX piBHAHb MaTpuuHuUM MeTonoM. [IpaBmio Kpamepa, meToan
I"ayca, Kopnana-I"ayca.

EnemeHnTH BeKTOPHOI ajre6pu Ta Teopii JiHiliHUX NpocTOpiB.

Onepanii Hajg reoMeTpuyHUMH BekTopamu. [lomaBanHs BekTopiB. J[0OyTOK
BeKTOpa Ha yucio. JliHiiHI KoMOiHalii, JiHIiHA 3aJIeKHICTh BEeKTOpiB. ba3uc
JiHiiHOrO mpoctopy. Po3mip miniiiHoro mpoctopy. KomineapHi Ta
KOMIUTAaHApHI BEKTOPU SK TPHUKIATH BIANOBIIHO OJHOBHUMIPHOTO Ta
JTBOBUMIPHOTO JIiHIHOTO TIpocTopy. Po3kman Bekropa mo 6a3i. Koopamnatu
BekTopa. OproHopmoBaHi 0a3u. [Ipoekinisi BeKTOopa Ha BiCh Ta MiBIUIONIMHY.
Ckamspauii 100OyTOK BEKTOpiB, BIACTHBOCTI. EBKmimiB mpoctip. [oBknHa
(Hopma) BekTopa. Kyr MiK BekTOpamMu. YMOBa OPTOTOHAJIBHOCTI JBOX
BektopiB.  HepiBaicte  Kommu-bynsxoBcskoro.  Ilpoekmii  BekTopa.
IleperBopeHHs KOOpJMHAT. Martpuus epexoay. OproroHaibHi
neperBopeHHs. OpieHrtauis 0a3uciB, opieHTalis npoctopy. OpieHTOBaHHI
00’€M TpHOX BEKTOpIB, BIACTUBOCTI, 3alHMC B KOOpAMHATax. BekTopHMii Ta
MilIaHuii T0OYTOK BEKTOPIB, BIIACTUBOCTI, 3B'I30K 3 KOJIHEAPHICTIO Ta
KoMIuTaHapHicTio. [loaBiitauiA BekTopHUid 100yTOK. [lomsipHa, muTiHApUYHA Ta
chepuuna cucremu koopauHat. Popmynu mepexony. Brmachi umcna Ta
BEKTOPH MaTPUIlb, METOAHM 1X 3HAXOKCHHS.

AuredpaiuHi JiHii nepuoro nopsiAKy Ha IUIOIIMHI i B mpocTopy.

[IpsiMa Ha TUIOINWHI, BCEMOXKITUBI PiBHSIHHS, B3AEMHE PO3TAIlyBaHHS MPSIMHUX.
IMoxin Bigpizka B 3aJaHOMYy BIJHOIICHHI (BEKTOPHWUH Ta KOOPAWHATHUHN
cnocobu). [IpsiMa B MpsIMOKYTHIN cUCTEMi KOOPJIMHAT, HOPMAaJbHE PiBHSHHS,
BIJICTaHb BiJ] TOYKU 10 MPsAMOI, KyT MK npsmumu. [lnommua y mpoctopi,
BCEMOXIIMBI PIBHSHHS, B3a€EMHE pO3TallyBaHHs IUIOMUH. [lmomuHa B
NPSIMOKYTHIM CHCTEMi KOOpJMHAT, HOpMajbHE PIBHSIHHS, BIICTAHb BiJl TOYKH
0 TUIONIMHM, TMIBIOPOCTOPH, KYT MK IutommHaMmu. [Ipsma y mpocropi,
BCEMOJKJIBI PIBHSHHS, B3a€MHE PO3TallyBaHHS MPSMHUX Y MPOCTOPI, BiJICTaHb
BiJl TOYKH JIO TPSIMOi y MPOCTOpi, BIICTaHb MK JBOMa MHMOODKHUMH
NpSIMAMHA. 3HAXOJDKCHHSI CIUTLHOTO TEPICHIUKYJISIpa JABOX MHMOODKHHAX
psSIMUX.

Aure0paiuHi JiHil Apyroro nopsiiKy Ha IJIOLIMHI i B mpocTopy.

Eninc, rinepOona, mnapabona. JlupexkTtopiaJibHa BIacTHBICTH ellinca 1
rinep6omnu. Ilonspuuit napamerp. PiBHsHHA enminca, rimepOosid, mapaboiau B
NOJISIPHIN CHCTEMI KOOpAMHAT. 3arajbHe PiBHSIHHS KPUBOI JIPYroro MopsKy.
KBanmparmuni dopmu. Marpurst kBagpatudaaoi ¢opmu. JlomaTHO BU3HAUEHI
KkBagpaThaHi Gopmu, kputepii CrunbBectpa. [lepeTBOpeHHS piBHSHHS KPHUBOT
Opy TIEPETBOPEHHI KOOpAMHAT. 3BEJCHHSA 3arajJbHOTO pIBHIHHA KPHBOI
JPYroro NOPSIIKY 10 KAHOHIYHOTO BHILY.
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Jesiki eJieMeHTH Teopii YMCJIOBUX MHOKUH Ta JIOTiKH.

Jloriuna cumBoika. Onepaiii HaJl BHCIOBIIOBAHHAMU Ta iX BJIACTHUBOCTI.
Orneparii Hajg MHOXMHAMHM Ta ix BiacTUBOCTI. OOMEXeHI 3BepxXy (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 HWKHS TpaHMIll QYHKITII.

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

JAudepenniiioBanicts QpyHkuii, ii 1udepenniai i moxiana.
OO6uuncnenHs MOXiAHUX 1 OudepeHIianiB nepuoro nopsaky. ['eomerpuyni
3aCTOCYBaHHS TMOXigHUX. HaOmmkeHi OOYMCICHHS 13 3aCTOCYBaHHSIM
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 GpyHKIINH Ta KPUBHX, 110 3aJaHl SBHO Ta B MapaMeTpUUHIN
dbopMmi y mekaptoBiii cucteMi koopawHat. [loOymoBa rpadikiB ¢yHKIiA Ta
KPUBHUX Y MOJISIPHIN CHCTEMI KOOPJIMHAT.

Pazom 3a I cemecTp

32

IT cemecTp

12

HeBu3navenuii inTerpa.

[lepBicHa Ta HeBH3HaueHUU iHTerpaji. [HTerpyBaHHS 3aMiHOIO 3MIHHOI Ta
IHTETpyBaHHs YaCTHMHAMH. [HTETpyBaHHs palioHadbHUX (YyHKHIA. MeTtoau
IHTETpYBaHHA  ippallioHadbHOCTEH.  [HTEerpyBaHHS  TPUTOHOMETPUIHUX

GhyHKITIH.

13

Buznauenwuii inTerpas Ta iioro 3acTocyBaHHsl.

OOuncneHHs  BH3HAUeHUX  IHTerpamiB. ['eoMeTpwuyHi  3acTOCyBaHHS
BHU3HAYEHOI'O 1HTErpajia Ta 3acTOCYBaHHS 1HTerpajsa PimaHa B MexaHimi Ta
Gbizui.

14

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

15

YucioBi psiau.
JocnimkenHss Ha 30DKHICTh YMCIOBUX PSAIIB 3 HEBIJ €EMHUMHU UYICHAMH Ta
3HAKO3MIHHUX PSIIIB.

16

DyHKIIOHAJBLHI OCTiT0BHOCTI Ta psaau. CTeneHeBi pajam.

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

17

MetpuyHuii mpoctip R". JudepenuianbHe ynciieHHs (QyHKUIA Kiabkox
3MiHHHX.

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

18

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

IoaBiiini inTerpasmu.

OOuuncieHHsd NOABIMHUX IHTErpasliB 3BEJCHHSAM iX JO TIOBTOPHUX Y
JEKapTOBUX KOOpJAMHATaX Ta TNEPeXoJoM JO0 TMOJSIPHUX KOOpIUHAT.
OO6uucnenHa mion; Ta o0’eMiB 3a JONOMOIOI TMOJBIMHUX 1HTErpaiiB.
3acTtocyBaHHs NOJBIMHUX IHTErpaliB y MexXaHill Ta (pi3ur.

20

IoTpiiini inTerpanu.

OOuncieHHs TOTPIMHUX 1HTETpaliB 3BEICHHSIM iX JIO TIOBTOPHHUX ¥
JIEKapTOBUX KOOPAMHATAX Ta MEPeXoaoM 10 chepryHMX Ta HMITIHAPUIHUX
koopauHat. OOumMcieHHS 00’€MiB 3a JOMOMOTOI0 TOTPIHHHUX I1HTETpaiB.
3acTocyBaHHs NOTPIMHMX IHTErpalliB y MeXaHill Ta (i3uili.

Pa3zowm 3a II cemecTp

32

III cemecTp

21

Kpusoainiiini interpasm.

OO0uncieHHs KPUBOJIHIHHNX 1HTETPATIB MEPIIOTO POAY Ta APYroro pomy, ix
3aCTOCYBaHHS y MexaHili Ta ¢izumi. 3B'130K MK KPHBOJIIHIHHMMHM 1HTErpajiaMu
1 Ta 2-ro poxy. Di3uyHe TIyMayeHHS KPUBOJNIHIMHUX IHTErpaiiB 2-TO pOIY.
®opmyna ['pinHa., HaCHiAKW (3HAXO/PKEHHS TUIOMIMH MHOXHH). HesanexHicTh
KPHBOJIIHIMHOTO 1HTerpasia 2-ro pofy BiJ 1myTi iHTerpyBanHs. ®opmysna ['pina.

22

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

23

EnemenTtu Teopii noJs.

CkanspHi, BekTopHi mosisi. Oneparop ['aminbroHa, rpamiedt. [[uBepreHtis,
MUPKYJIALIs, POTOp, MOTIK BEKTOpHOro moss. Kpurepiii moTeHuiaabHOCTI
BEKTOPHOTO I0JI Ta KPUTEPIH COJIEHO11aIbHOCTI BEKTOPHOIO MOJIsl B 00J1aCT1
B TepMmiHax eineMeHTiB Teopii momst. Popmyna Crokca. Popmyna [ayca-
OcTporpajachbKoro.

24

DyHkii kKoMIieKkcHOi 3MiHHOI. /IudepenniiioBanicTs 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. [301p0BaHl TOukH, iX Kiacudikaris.
Psinu Jlopana. JIumiku Ta iX 3acTOCYBaHHS 10 OOYHMCIICHHS iHTETPaiB.

20

25

JAudepenniajibHi piBHIHHS.

JudepeHnuianbHi piBHIHHA 3 BIJOKPEMJICHUMH 3MIHHUMHU Ta PIBHAHHSA, K1 10
HUX 3BOJATHCA. JIiHIMHI AuQepeHIianbHl PIBHAHHSA MEPUIOro MOPSIKY.
MeToau iHTETpyIOUOro MHOKHHMKA Ta Bapiamii TOBUIBHOI cTanoi. PiBHAHHS ¥
noBHUX nudepenmianax. JIiniiiHi nudepeHmiansHi piBHIHHSI BHIOTO TOPSIKY
31 cramumu koedirientamu. PiBasHHA Elimepa. MeTon Bapiamii TOBiTBHHX
CTaJIHX. Jlimitini  cucremMn uQeEpeHIiaTbHUX PIBHIHb 31 CTaauMu
Koe(illi€HTaMH.

16

26

IleperBopenHs Jlamaca.

SN

27

Teopist CTIHKOCTI.

Pa3zowm 3a III cemecTp

64

Ycbnoro ronuH

128




5. 3aBIaHHA 1JI51 CAMOCTiiiHOT po6oTH
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Ne . RV KinbkicTs
Bunau, 3micT camocTiiiHoi po6oTH
3/m TOAMH
I cemecTp
KoMmuiekcHi yucia:
BuBuntn nekmii 1, 2, moknaaHO po3iOpath yci HaBeACHI NPHUKIAAA B 2
1 | merogmunomy nociouuky Hikonenko L.I'., Pmwxkoro B.C. «KoMmriekcHi uncnay;
BHKOHATH 3alPOTIOHOBAHI aBTOPaMH MIPUKJIAH JJIsI CAMOCTIHHOT pOOOTH, 2
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa31BKAMHM MPAKTUYHUX 3aHSTh. 2
MaTtpuui, BUBHAYHUKHN Ta CUCTEMH JIiHI{HMX PiBHSIHb:
BusunTn nexuii 3, 4, 5, netaibHO po310paTH KOHCYIBTAIIIO JIGKTOPA JI0 ITI€T TeM] 3
2 | BUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa31BKAMHM IPAKTUYHUX 3aHSTh; 2
BHUKOHATH 10 1[Il TEOPETUYHIN YaCTHHI 1HAMBIAyaJIbHE TOMaIIHe 3aBaaHHs Nel 3
(KpiM OCTaHHBOT'O MYHKTY III0/I0 BJIACHUX 3HAYEHb 1 BEKTOPIB MATPHIIL).
EjieMeHTH BEKTOPHOI aJire0pu Ta Teopil JiHIHHUX NPOCTOPIB!
Bupuuru nekuii 6, 7, 8, 9, 3BepHyTH 0COOIUBY yBary Ha T€MH, sIKi HE BBIHIUIM
B IpakTHuHi 3aHATTS: [loaBiitHuil BekTopHUil 100yTOK. [ToJsipHa, UIiHAPUYIHA 2
Ta cepuuna cuctemu koopauHat. Gopmynu nepexony. BiacHi yncia Ta BeKTOpU
3 | MaTpwilb, METO/IU 1X 3HAXOXKCHHSI.
JletanmpHO po3i0paTH yCi 3amporoHOBaHI PUKIIAIN; BUKOHATH JOMAIITHE 3aBIaHHS 2
3a BKa3iBKaMH MPAKTUYHHX 3aHATh;
BUKOHATH OCTaHHIN MyHKT iHAWBIAyaJIbHOTO JOMAIIHbOTO 3aBmaHHS Nel 2
(3HAXOKEHHS BIIACHUX 3HAYEHB 1 BEKTOPIB MATPHIII).
AJire0paidHi JiHII HepumIoro NOPs/AKY HA MJIONIUHI i B IPOCTOPY:
BuBuntu nexuii 10, 11, po3iOpaTu AeTaIbHO MPUKIIAIX 3 KOHCYJIBTAII] JEKTOpa 2
4 |33 1ieto Temoio;
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa3iBKAMH MPAKTUYHOTO 3aHSTTS; 2
BUKOHATH TMEPIIY YaCTUHY 1HAMBIAYyalbHOrO JOMANIHBOrO 3aBiaHHs Neo2 11010 2
JHI{ TepIIoTo MOPSIIKY.
Aure0paivHi JiHII APYroro nopsaKy Ha IVIOIIMHI | B IPOCTOPY:
BuBuntu sexiii 12, 13, po3ibpatu neTanbHO MPUKIAIN 3 KOHCYIIbTAIlT JJEKTOpa 2
5 |3 Li€io TeMOKO;
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa3iBKAMH MPAKTUYHOTO 3aHSATTS; 2
BUKOHATHU JPYTy YaCTUHY 1HAMBIAYaJIbHOIO JOMAIIHHOTO 3aBHaHHS Ne2 oo 2
KPUBHX JIPYrOT0 MOPSIIIKY.
Jesiki eJileMeHTH Teopii YHCJIOBHX MHOKMH Ta JIOTIiKH!
6 Busunmy niexatiro 14, noxsaaHo posiopamd yei HaBelieHi TIPHITIATI B METOTIMHOMY TIOCIOHHKY 2
Hixonerxo L. «/lesiki Bcrynm TIOHSITTS] MATEMATHYHOTO JIOTKH TaTeopu MHOXUB,
BHUKOHATH 3alIPOMIOHOBAHI aBTOPOM MPUKIIAIH JJIsl CAMOCTIHHOI POOOTH. 2
I'panunus pyHkmii:
BuBunrtu nekmii 16, 17, 18, 19, pozibpatu AeTalbHO NPUKIAAA 3 KOHCYJIbTAIII1 2
7 | IexTopa 3a i€ TEMOIO;
BHKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa31BKAMHM MPAKTUYHOI'O 3aHSATTS; 2
IIITOTYBATHCS 10 BUKOHAHHS 3aBJIaHb CAMOCTIHHOT pOOOTH 3a IT1€10 TEMOIO. 2
HenepepBHicTh pyHKIiI:
Buuntu nexmiro 20, po3iOpaTu AeTanbHO MPUKIAINA 3 KOHCYNIbTAIlll JEKTOpa 2
8 | 3a i€ TEMOIO;
BUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa3iBKAMH MPAKTUYHOTO 3aHSTTS; 2
IITOTYBATHCS 10 BUKOHAHHS 3aBJIaHb CAMOCTIHHOT pOOOTH 3a IT1€10 TEMOIO. 2
I[mbepeHmHOBamCTb dyHnxkuii, ii Audepenuian i moxigHa:
9 Brarmv nekariro 21, posidpary aeTamsHo npmommsKOHchIbTaml [ ISKTOpA 32 ITIEF0 TEMOIO; 2
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa3iBKAMH MPAKTUYHOTO 3aHSTTS; 2
IIITOTYBATUCS 10 BUKOHAHHSI 3aBJIaHb KOHTPOJIbHOI POOOTH 3a I1I€10 TEMOIO. 2
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10

IMoxinui Ta nudepenuiagn Bummx nopsakis. ®opmyna Teiisopa:

Busuntn nekuii 22, 23,

po3i0paTy AeTaNbHO MPUKIAAM 3 KOHCYJBTAIII] JIEKTOpA 3a LI€I0 TEMOIO;

BHUKOHATHU AOMAIITHE 3aBAaHHsA 3a BKa31BKaMH IMMPAKTUYIHOT'O 3aHATTS;

IIITOTYBATHCS 10 BUKOHAHHSI 3aBJIaHb KOHTPOJIbHOI POOOTH 32 ITI€I0 TEMOIO.

NINININ

11

I'padixm ¢Ppynxuiii Ta Kpusi, 3a7aHi y aekaproBiii a00 MOApHIA cucTeMax
KOOPAWHAT:

Busunma nexaii 25, 26, 27, nokianHo po3iOpaty yci HaBelleH! MPUKIAI B METOIMIHOMY
niocionnky Cepmoka "I, Prokero B.C., Hikoneriko LT, «J ToOy710Ba IIocKux KpUBHIXY,

BUKOHATH 3aIIPOTNIOHOBAHI aBTOPAMHU IPUKJIIAAN AJIsl CAMOCTIHHOI pobOTH;

N

BUKOHAaTHU JOMAIIHE 3aBAaHHI 3a BKa31BKaMU MPAKTUYHHX 3aHATH.

Pa3owm 3a I cemecTp

69

I1 cemecTp

12

HeBu3Hayenui inTerpadi:

JloxnamHo posidpary yci HaBezeH TPUKIATM B METOIMUHOMY TOCiOHMKY Makapoea O.A.,
Hixonerko L. «HeBusHaueHwi HTeTparny, BABIUTH JiekTii 1,2,3;

po3i0paTH AETATHO MPHUKJIAAN 3 KOHCYJbTaIll] JIKTOpa 32 1€ TEMOIO;

BUKOHAaTHU JOMAIIHE 3aBAaHHI 3a BKa31BKaMU IMPAKTUYHHUX 3aHATH,

BUKOHATH 1O I1il TEOPETUYHIH YacTUHI IHIMBIAyalbHE JoManTHe 3aBaaHHs Nel.

BRI W

13

BuznayeHuii inTerpaJi Ta oro 3acCTOCyBaHHSI:

BuBuutH nexuii 4, 5, 6, 7, 8, 9;

po3i0paTu AeTaNbHO MPUKIIAAM 3 KOHCYJIBTAIII] JIEKTOpA 3a LI€I0 TEMOIO;

BHUKOHATH AOMAIITHE 3aBAAaHHA 3a BKa31BKaMH MMPAKTUYHUX 3aHATD,

MITOTYBATUCS /O CaMOCTIMHOI pOOOTHM IIOAO 3aCTOCYBaHHS BHU3HAYCHHUX
IHTerpaiB.

N [ WINP>

14

HesaacHuii inTerpaJ:

BuBuntny nexuii 10, 11;

BHUKOHAaTHU JOMAIIHE 3aBAaHHI 3a BKa31BKaMU IMPAKTUYIHOT'O 3aHATTA,

po3i0paTy AeTaNbHO MPUKIIAAN 3 KOHCYJBTAIII] JIEKTOpA 3a LI€I0 TEMOIO;

BHKOHATH TI0 11 TEOPETUYHIN YaCTHHI IHIWBIAyadbHE TOMAIIHE 3aBAaHHs No2
(dactrHa | MO HEBU3HAYEHUM IHTETpAJIaM).

N[NNI

15

Yucaosi paau:

Buuntu nekuii 13, 14; po3iOpatu npukiaay 3 KOHCYJIbTALIl JEKTOPA 32 II€I0 Te

BUKOHAaTHU JOMAIIHE 3aBAaHHI 3a BKa31BKaMU IMPAKTUYHOT'O 3aHATTA,

NP>

BUKOHATH TI0 1[Il TEOPETUYHIN YaCTHHI IHAUBIIyallbHE IOMAIIHE 3aBaaHHS No2
(4acTrHA 2 IO YUCJIOBUM PsiiaM).

N

16

DyHKIiOHAJbHI MOCTiI0BHOCTI Ta psian. CTeneHesi psian:

BuBuutnu nekmii 15, 16, 17;

BHUKOHATH AOMAIITHE 3aBAAaHHIA 3a BKa31BKaMH IMMPAKTUYIHOT'O 3aHATTS;

po3i0paT AETATLHO MPHUKJIAAN 3 KOHCYJbTaIll] JIKTOpa 32 1€ TEMOIO;

BHKOHATH 10 11 TEOPETUYHIN YaCTHHI 1HIWBIAyaTbHE TOMAIIHE 3aBAaHHs No2
(dacTuHA 3 IO CTETICHEBUM pPsifiam).

(NN

17

Metpuunuii npoctip R". Tudepenuianbre unciienHs GpyHkIii Kiibkox
3MIHHHX:

BuBunth nexuii 18, 19, 20, 21;

BHUKOHATHU AOMAIITHE 3aBAAaHHA 3a BKa31BKaMH IMMPAKTUYIHOT'O 3aHATTS;

po3i0paTH AETATHO MPHUKJIAAN 3 KOHCYJbTaIll] JIKTOpa 32 1€ TEMOIO;

TTITOTYBATHUCS JI0 BUKOHAHHS! 3aB/IAHB KOHTPQITBHOI POOOTH 32 1Ti€F0 TeMoro (1 acTvina).

NINININ

18

Excrpemymu ¢pyHKLii KiTbKOX 3MiHHHX:

BuBuutu nexiiro 22;

N

BHUKOHATHU JOMAIIHE 3aBAaHHI 3a BKa31BKaMU IMMPAKTUYIHOT'O 3aHATTA,
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Buam, 3micT camocTiiiHOT po0oTH

KinpkicTh
rOANH

po3i0paTH AETATbHO MPHUKJIAAN 3 KOHCYJbTaIll] JIKTOpa 32 MI€I0 TEMOIO;

2

MIITOTYBATHUCS IO BUKOHAHHS 3aBJlaHb KOHTPOJBHOT pOOOTH 3a i€ TeMOO (2
YaCTHUHA).

1

19

IloasiitHi iHTerpasm:

BusunTu nexmiro 25;

BHUKOHATH AOMAIITHE 3aBAAaHHsA 3a BKa31BKaMH IMPAKTUYIHOT'O 3aHATTS;

N

po3i0paTu AeTaIbHO MPUKJIAAN 3 KOHCYIJIBTAIII] JIEKTOpA 3a L€ TEMOIO.

20

IloTpiiini iHTerpasm:

BuBuutu nexiiro 26;

[

BHUKOHATHU AOMAIITHE 3aBAAaHHA 3a BKa31BKaMH IMMPAKTUYIHOT'O 3aHATTS;

N

po3i0paTH AeTATbHO NPHUKJIAIN 3 KOHCYJbTAIll JIEKTOpa 3a II€I0 TEMOIO.

Pa3om 3a Il cemecTp

69

III cemecTp

21

KpuBouiniiiHi iHTerpaau:

BusunTu nexumiro 1;

po3ibpatu JeTanbHO MPHUKIAJM KOHCYJIBTAIIMHOT pOOOTH JIEKTOpa IOJIO0
KPUBOJIIHIMHHUX IHTErPaJiB,

BUKOHAaTHU JOMAIIHE 3aBAaHHS 3a BKa31BKaMu MPAKTUYHHX 3aHATH.

22

IloBepxHeBi iHTerpaau:

BuBuuntu nekmii 2, 3;

BUKOHATHU JOMAIIHE 3aBAaHHI 3a BKa31BKaMU IMPAKTUYHHUX 3aHATH,

po3i0paTH NeTaabHO TMPHUKIAIA KOHCYJIBTAIINHOT pOOOTH JIEKTOpa II0JI0
MIOBEPXHEBUX IHTETPAIiB.

23

EjemenTn Teopii moJs:

BusunTu nexuiro 4;

BHUKOHATHU AOMAIIIHE 3aBAAaHHsA 3a BKa31BKaMH IMMPAKTUYIHOT'O 3aHATTS;

po3i0paTH NeTaabHO TMPHUKIAIA KOHCYJIBTAIINHOT pOOOTH JIEKTOpa II0JI0
KPHUBOJIIHIMHHUX IHTETPAJIiB;

BUKOHATHU 1HAMBIAyalbHE AOMAIIHE 3aBaaHHs Nel.

BN NN

24

DyHKIii KOMIUIEKCHOI 3MiHHOI. /[udepeHuiiioBaHicTh Ta iHTErpoOBaHICTH
$yHkuii koMiuiekcHoi 3MinHOI. Psau Jlopana:

BuBuutu nexuii 5, 6, 7, 8, 9;

BHUKOHATHU AOMAIITHE 3aBAAaHHA 3a BKa31BKaMH MMPAKTUYHUX 3aHATD,

po3i0paTH AeTATbHO MPHUKJIAAN 3 KOHCYJbTAIl] JIGKTOpA,

HiATOTYBATUCS 10 KOHTPOJIbHOT poOOTH.

OO|NN| 0o
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JudepeHnianbHi piBHAHHA:

BuBunth nexmii 10, 11, 12, 13, 14;

BHUKOHATHU JOMAIIHE 3aBAaHHI 3a BKa31BKaMU IMPAKTUYHHUX 3aHATH,

po3i0paTu AeTaNbHO MPHUKJIAAH 3 KOHCYNbTAI] JIGKTOpA,

BHKOHATH 1HAMBITyalbHE 3aBaaHHs 110,10 J[P mepioro nopskys;

AN~ |00
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IleperBopenns Jlanaca:

BuBuntu nexmiro 15;

BHUKOHATH AOMAIITHE 3aBAAaHHA 3a BKa31BKaMH MMPAKTUYHUX 3aHATD,

po3i0paTH AeTATbHO MPHUKJIAAN 3 KOHCYJbTaIl] JIGKTOpA,

HiArOTYBATUCS 10 KOHTPOJIBHOT poOOTH 111010 JiHIHHUX PiBHSHB TA CHCTEM.

DOINININ

27

Teopis criiikocTi:

BuBuntu nexuiro 16, 17;

BUKOHATHU JOMAIIHE 3aBAaHHS 3a BKa31BKaMU IMPAKTUYHHUX 3aHATH,

po3i0paTu AeTaNbHO MPUKIAAH 3 KOHCYJIBTAIII] JIEKTOpa.

Pa3zowm 3a III cemecTp

PNLYENES

Ychoro roinH

222
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6. InauBinyajabHi 3aB1aHHA

I cemecTp

1. Enementu minifinoi anredpu (po3min 1) — 12 rox. (10 GaiiB)

2. Amnanituuna reomerpist (po3ain 2) — 12 rog. (20 GauiB)
II cemecTp
3. Hesusnauenuii interpain (po3aun 5) — 12 rog. (15 6anis)

4. Ywucnosi psiau (po3ain 7) — 12 rox. (15 GaiiB)
III cemectp

5. KpuBomniniiiai Ta moBepxHesi iHterpanu. Enementu teopii momnst (posain 12) — 12 roa.
(15 oaniB)

6. Jdudepenmianphi piBusauas (po3ain 14) — 12 roa. (15 6ai)

7. MeToau HABYAHHSA

Ha mocsirHeHHsI OCBITHIX LUJIEH CIpSMOBaHI Taki METOM HABYAHHS CTYICHTIB:

— npakmuyni (BUKOPUCTOBYIOTh JJISA TMI3HAHHA MJIHCHOCTI, (OpMyBaHHS HaBHYOK 1 BMiHb,
noryimbseHHs 3Hanb. [lig yac iX 3acTOCyBaHHS BUKOPHCTOBYIOTHCS TaKi MPUMOMHM: TUIAHYBaHHS
BUKOHAHHS 3aBJIaHHs, IIOCTAHOBKA 3aBIaHHs, OIEpPAaTHBHE CTUMYJIOBAaHHS, KOHTPOIb 1
peryoBaHHs, aHali3 pe3yabTaTiB, BU3HAYEHHS PUYNH HEJOMIKIB);

— nosAcH08aNbHe-InlocmpamueHuli (BUKOPUCTOBYIOTh JUIS BHKJIAQJaHHSA I 3aCBOEHHS HOBOTO
HaBYAJIBHOTO MaTepiany, (pakTiB, MiJX0/iB, OLIHOK, BUCHOBKIB TOIIO);

— penpooykmuenuil (1711 3aCTOCYBaHHSI CTYJECHTAaMH BUBUYCHOT'O Ha OCHOBI 3pa3ka abo mpaBuia,
QITOPUTMY, IO BiJNOBIJAE IHCTPYKIISIM, TPAaBUJIaM, B aHAJIOTIYHUX 0 TPEACTABICHOTO 3pa3ka
CUTYyaIlisX);

SIK mpaBUIIO JIEKLIHI Ta MIPAKTHYHI 3aHATTS IPOBOAATHCS ayIUTOPHO. B ymoBax mii
KapaHTUHY 3aHATTS TPOBOAATHCS BiAMOBIMHO 10 Haka3y pekropa XapKiBCbKOTO HAIlIOHATHLHOTO
yHiBepcutety iMeH1 B.H. Kapazina (aynutopHo abo aucraHIiiiHo 3a qormomoroto miathopm Google

Meet abo Zoom).
8. MeToau KOHTPOJIIO
[TpoTsiroM BUBYEHHS KYpCy BHIIO] MATEMATHKH BUKOPUCTOBYFOTHCSI HACTYITHI BUIM KOHTPOJTIO:

1. BxigHu#i (KOHTpOJBLHA pOoOOTa Ha MoYaTKy I cemecTpy);

2. TIOTOYHHMIA CEeMECTPOBHH (KOHTPOJIBbHI Ta CAMOCTIiiHI poOOTH, 1HAWBIAYyalbHI HaBYAIbHI
3aBJIaHHS IPOTATOM KOKHOTO CEMECTPY);

3. MJICYMKOBUN CEMECTPOBUH (€K3aMeH Yy KO)KHOMY CEMEeCTi).

CTyaeHT JOIMyCKaeThCs 10 CEMECTPOBOTO IM1ICYMKOBOTO KOHTPOJIIO (€K3aMEeHY) JIMIIIE Y pasi
MO3UTUBHOTO OIliHIOBaHHS (He HUXk4Ye E) yciX CKIaOBUX YaCTHH YCIX MOJYJIB MOTOYHOTO
ceMecTpy (3a BUHATKOM PEKTOPCHKOI KOHTPOJIBHOI poOOTH).

CymapHa OIliHKa 32 BUBUCHHSI TUCIUIUTIHA Y TIOTOYHOMY CEMECTP1 pO3paxoBY€EThCS K CyMa
MOAYJIBHUX OITIHOK Ta OadiB OTpUMaHUX 3a pe3yibTaTaMH IIJCYMKOBOTO CEMECTPOBOTO
KOHTPOJTIO (€K3aMeHY).
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9. Cxema HapaxyBaHH# 0ajiB

I cemecTp
IToTounuii KOHTPOIB, CAMOCTiiiHa poOOTa, IHANBIAYaNbHI 3aBIAHHS
Pozpin 1 Pozpin 2 Poznin 3 Pozmin 4 ‘H -
KonrposnbHa = = g
<
obota > Z 3 Cyma
T4 p i H & | Pasom 2 4
T1...T3 Ts T6 ... T8 T9 ... T11 nependadeHa B 2 s
HaBYaJIbHUM =0
TUIAHOM -
20 40 60 40 100
T1,T2 ... — TeMH pO3aiTiB.
II cemecTp
[ToTounuii KOHTPOIB, CAMOCTiiiHa poOOTa, IHANBIAYaNbHI 3aBIAHHS
o
Jan =
Konrponsna £ 5 2
<
T14 T19 oboTa. > E < Cyma
T2 | TI3 TI6 | T17 | TI8 pobora, B2 & | Pasom 8 Y
T15 T20 | mepenbadeHa E 2 5
HaBYAJIbHUM 5 &
TJIAHOM =
20 40 60 40 100
T12,T13 ... — TeMH PO3ILTIB.
III cemecTp
[ToTounuii KOHTPOIB, CAMOCTiiiHa poOOTa, IHANBIAYaIbHI 3aBIAHHS
Pozmin 12 Poznain 13 Pozmin 14 ‘B -
KonTponsna = = 2
<
poborta, 2 5 Pazon 3 Cyma
T21...T23 T24 T25...T27 nependauyeHa '5 g [5
HaBYAJIbHUM 2o
NJIAHOM —
20 40 60 40 100
T21, T22 ... — TeMU PO3ILTIB.
9. Kpurepii ouiHiOBaHHSI HABYAJIbLHUX I0CSITHEHD
Ouinka OwiHKa 32 HAI[iOHAJIBHOIO IIKAJIO0
B Oanax
Ominka || IosicHeHHs
TeopeTudHuit 3MICT KypCcy OCBOEHHH IIIJTIKOM, HEOOX1/IHI MPaKTHYHI HABUYKU pOOOTH 3
90-100|| Bimuizmo ||CBOCHHM MarepianoM c)OpMOBaHi, BC1 HaBUallbHi 3aBJaHHs, AKi IlepeJ0aueHi IPOrpaMoro
A HaBYaHHS BUKOHAHI B TIOBHOMY 00cCs3i, BiMiHHA poO0Ta 6€3 MOMHUIIOK 200 3 OJJHIE€I0 HE3HAYHOIO
HOMMIIKOIO.
TeopeTuuHuit 3MICT KypCcy OCBOEHHH IIJTKOM, PAKTHYHI HABUYKH POOOTH 3 OCBOEHUM
MarepialoM B OCHOBHOMY c(hOpMOBaHi, BCi HaBUaJIbHI 3aBJaHHS, Ki Iepe0aueHi IPOrpaMoro
70 -89 JHobpe HaBYaHHs BUKOHAHI, IKICTh BUKOHAHHS JKOIHOTO 3 HUX HE OI[IHEHO MiHIMaJILHUM YHCIOM OaiB,
NesiKi BUIY 3aBIaHb BUKOHAHI 3 TOMUJIKaMH, po0OOTa 3 ISKIIbKOMA HE3HAYHUMU TIOMUJIKAMH,
a00 3 OJHI€IO — JBOMA 3HAYHUMH TTOMMIIKAMH.
TeopeTudHuit 3MICT KypCcy OCBOEHHH HE MOBHICTIO, aJie MPOTaJIMHA HE HOCSATh ICTOTHOTO
50 -69 || 3anosimsmo |[KEPAKTEPY: HEOOXi/HI IPaKTU4HI HABUYKU POOOTU 3 OCBOEHUM MaTepiaJoM B OCHOBHOMY
A c(hopMoBaHi, OiNIbIIICTh MepedaueHUX MPOTrPaMOI0 HABUAHHS HABYAIBHUX 3aBJaHb BUKOHAHO,
NesiKi 3 BAKOHAHUX 3aBJaHb, MICTATh OMUJIKH, pOOOTa 3 TPhOMa 3HAYHUMHU TIOMUJIKAMH.
Teoperuunuii 3MicT Kypcy He OCBOEHO, HEOOXiIHI IPAKTUYHI HABUYKK POOOTH HE C(OPMOBAHI,
. BCi BUKOHAHI HaBYaJIbHI 3aBJaHHS MICTATH rpy0i IOMUIIKH, 1OJAaTKOBA caMOCTiiiHa poboTa Ha,
1-49 ||He3anoBinbHO . . Pyo! » JIOZIAT) p A
MaTepialoM Kypcy He IPHBEAE A0 3HAUMMOTO IiJBUIIEHHS SKOCTI BUKOHAHHS HaBYAJIbHUX
3aBJaHb, poboTa, 10 NoTpedye MOBHOI MepepoOKu
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I cemecTp
[IIkana ouiHrOBaHHS B 0allaX 3aCBOEHHS CKJIAJI0BUX YACTHH HaBUAIHHOT'O MaTepiamy
MIPU TTOTOYHOMY Ta MiJCYyMKOBOMY CEMECTPOBOMY KOHTPOJI 3HaHb Y | cemecTpi

1. Inougioyanvne nasuanvue 3aedannn  “EneMeHTH JiHiiTHOT anredpu ” (CTpok

OTpUMAaHHS 3aBJIaHHS CTYJCHTaMHU POOOTH — S5-I THKA€Hb, CTPOK BUKOHAHHS — | THXK/IEHb,
10 6auiB, K10 BCE MPAaBWIHHO Ta BUKOHAHO B CTPOK):

10 GauiB, SIKII0 BCE MPABHIILHO 1 BAKOHAHO B CTPOK,

8 OauiB, AKIIO BCe MPABUIIBHO, aJie 13 3aITi3HEHHSIM Ha THKICHb,

6 GautiB, SIKIIIO BCE MIPABUIILHO, aJI€ 13 3aITi3HEHHSM Ha 2 THXKHI,

4 GariB, SIKIIO BCE MPABUIIBHO, AJIE 13 3ali3HEHHSIM Ha 3 THKHI,

2 Gana, K110 BCE MPAaBUIILHO, A€ 13 3aIi3HEHHSAM Ha 4 THOKHI 1 OlIbIIe.

2. Inousioyanvne naguanvue 3a60anua “EjieMeHTH aHATITHUYHOI reoMeTpii ” (cTpok
OTpUMAaHHS CTYACHTaMU poOOoTH — 12-if TH:KAEHb, CTPOK BUKOHaHHA — | TmwkaeHsb, 20
0aJiiB, SIKIO BCE MPABHJIBHO T4 BUKOHAHO B CTPOK):

20 GautiB, SKIIO BCE MPABIILHO 1 BAKOHAHO B CTPOK,

18 GauiB, SKII0 BCE MPABWIILHO, aJie 13 3aIli3HEHHIM Ha THKICHb,

16 GauiB, SIKIIO BCE MPABIIIBHO, AJIe 13 3aIi3HEHHIM Ha 2 THKHI,

14 GaniB, K0 BCE MPABUIILHO, aJie 13 3aIli3HEHHIM Ha 3 THKHI,

12 GaniB, KO BCEe MPABUIIBHO, ajie 13 3aMi3HEHHAM Ha 4 THXKHI 1 OlIbIIe.

3. Camocminuina poooma ““ I panuys ma nenepepenicme pynkuyii ” (CTpox Hanucanus — 17-i
THXKIEHB, 10 6aiB, SKII0 yCi 5 3aBIaHb NPAaBUILHO BHKOHAHO):

3a KOJKHE 3aBJJaHHS MacMO

2 Oanu, KO 3aBAAHHS BUKOHAHO 0€3 €JUHOI IIOMHJIKH,

1 Gau1, SIKII0 3aBAAaHHS BUKOHYETHCS Y IPABUIILHOMY HAIpPsIMKY, ajle 3 IeIKUMH HE3HAYHUMHU
ITOMUJIKAMH.

4. Konmponavna poooma “/IndepenniiioBanicTs GyHkuiin” (cTpox HanmucaHHs — 22-# THIK-
aensb, 20 6aiB, SKIIO yci 5 3aBIaHb NPaBUILHO BUKOHAHO):

3a KOJKHE 3aBJaHHS Ma€MO

4 Oanu, SIKIIO 3aBIaHHS BUKOHAHO 0€3 €IMHOI IIOMUJIKH,

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

2 Oayy, SAKIIO 3aBAAaHHSI BUKOHAHO HE OUIBII HIXK 3 2 He3HAYHUMH ITOMUJIKAMU,

1 6an, sKI10 3aBJJaHHS BUKOHYETHCS Y MIPABIIILHOMY HANPSMKY, ajie 3 JeSIKUMH He3HAYHUMU
ITOMUJIKAMH.

Ex3amen (40 6aniB, sikuio yci 4 3aBJaHHs NMPAaBWILHO BHUKOHAHI): 3a KOXHE 3aBJIaHHS
Maemo 10 GartiB, SKIO 3aBAaHHS BUKOHAHO 0€3 IOMIJIOK Ta Y TIOBHOMY 00’ €Mi.

II cemecTp

[IIxama oriHrOBaHHS B 0ajlaX 3aCBOEHHS CKJIAJJOBUX YaCTHH HABUAJIHLHOTO MaTepiary
[IpY IOTOYHOMY Ta IMiJICYMKOBOMY CEMECTPOBOMY KOHTpOJIi 3HaHb Yy Il cemecTpi

CxkJ1a0Bi 4YacTHHM MOAYJIbHOT0 KOHTpOJII0 y Il cemectpi:

1. Inousidyanvne naguanvne 3a60annsa “Metoan od0uncaeHHs iHTerpaais” (15 6auis):
1 vyacTuHa “MeToau 00YHMCIEHHSI HEeBH3HAYEHMX iHTerpajiB” (cTpok OTpUMaHHS
3aBJaHHS CTyJeHTaMU — 2-il THK/IEHb, CTpOK BUKOHaHHA — | Twxkaenb, 10 6adiB, sxmio yci
10 3aBmaHb MPaBUIBHO BHKOHAHO):
32 KOJKHE 3aB/IaHHSI Ma€MO
1 Oajy, AKII0 3aBIaHHSA BUKOHAHO 0€3 €MHOI ITIOMUJIKH,
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0,5 GauiB, AKIIO 3aBIaHHST BUKOHYETHCS Y TIPABUIIBHOMY HAIIPSIMKY, aji€ 3 JICIKUMHU HE3HAUHUMHU
MOMUJTKAMH.

2 yactuHa “MeToaH O0YHMCIEHHS BH3HAYEHHMX iHTEerpatiB” (CTpOK OTpHMAaHHS 3aBIaHHS
CTyIEHTaMH — 5-il TH2KIeHb, CTPOK BUKOHAHHS — | TWXIEHb, 5 OaJiB, SKIIO 2 3aBHaHHS
MPaBUIILHO BHUKOHAHO):
3a TepiIie 3aBJaHHs MaeMO
2 Oanu, SAKIIO 3aBAAHHS BUKOHAHO 0€3 €JMHOI IIOMHJIKH,

1 6an, sKI10 3aBJJaHHS BUKOHYETHCS Y MIPABIIILHOMY HANPSMKY, ajie 3 JeSIKUMH He3HAYHUMU
MOMUJIKAMH,

3a Ipyre 3aBIaHHSI MaeEMO

3 Oanu, AKIIO 3aBAAHHS BUKOHAHO 0€3 €JUHOI IIOMHJIKH,

2 Ganu, SIKIIO 3aBJIaHHS BUKOHAHO 3 HE3HAYHOO MMOMUIIKOIO,

1 6an, AKI10 3aBJJaHHS BUKOHYETHCS Y MPABHJILHOMY HaIPSMKY, ajle 3 JesIKUMH He3HaYHUMU
TIOMUJIKAMH,

IIPU IIbOMY 32 3aI1i3HEHHS Ha KO)KHUH THXK/IEHb paxyeMo MiHyC 2 Oau.

2. Camocmiiina poooma ““ 3acTocyBaHHs BU3HAYEHUX iHTerpaiiB” (cTpok HamucaHHs — 9-i
THKIEHb, 15 6aiB, SKII0 yCi 5 3aBIaHb NPAaBUILHO BHKOHAHO):

3a KOJKHE 3aBJJaHHS MacMO

3 Oanu, KO 3aBAAHHS BUKOHAHO 0€3 €JUHOI IIOMHJIKH,

2 Oainu, AKIIO 3aBAAHHS BUKOHAHO 3 HE3HAYHOIO ITOMHUJIKOIO,

1 Ga, KO0 3aBJaHHS BUKOHYETHCS 33 IPABUIBHUM HAIPSMKOM, aJie 3 JISIKMMHU TTOMUJIKAMH.

3. Inousioyansne nasuanvhe 3asdanns “ HeBiaacHi inTerpasm Ta 4ucjaoBi psam” (CTpok
OTpPHMAaHHS 3aBIaHHA CTyAeHTaMu — 13-if TH:KIeHb, CTPOK BUKOHaHHS — | TWxaeHs, 15
0auiB, SIKIIIO yci 5 3aBaHb MPaBUJIBHO BHUKOHAHO):
3a KOKHE 3aBJIaHHSI MaeMO
3 Oanu, KO 3aBAAHHS BUKOHAHO 0€3 €JMHOI IIOMHMJIKH,

2 0anm, SIKIIO 3aBJaHHS BUKOHAHO 3 HE3HAYHOIO IIOMUJIKOIO,
1 Gau, sIKITO 3aBIaHHST BUKOHYETHCS 32 MPABUIBHUM HAIIPSIMKOM, aJie€ 3 ISIKUMH ITOMUJIKAMH,

MIPH IIOMY 3 3aIi3HEHHS Ha KOXXHUN THXKICHb paxyeMo MIHYC 2 Oaiu.

4. Konmponsvna poooma “Excrpemymu GyHKIii KijibKoX 3MiHHUX (CTpOK HanucaHHs — 19-#
THKAEeHb, 15 6amiB, sikino yci 3 3aBIaHHS NPaBHIBHO BHKOHAHO):

3a KOYKHE 3aBJIaHHS MAaEMO

5 OaiB, SIKILO 3aBIaHHS BUKOHAHO 0€3 €IMHOI IIOMUJIKH,

4 Ganu, SKINO 3aBJAHHSI BUKOHAHO 3 HE3HAYHOIO ITOMHJIKOIO,

3 Oanm, SKIIO 3aBIaHHS BHUKOHYETHCS 3a TPABWIBHUM HAMPSIMKOM, aje 3 2 HE3HAYHUMH
TIOMUJTKAMH,

2 Oanm, SKIIO 3aBJaHHS BHUKOHYETHCS 3a TPABWIBHUM HAMPSIMKOM, aje 3 3 HE3HAYHUMH
TIOMUITKAMH,

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

Ex3amen (40 6aJiB, AKuIo yci 4 3aBIaHHS NPAaBWIbHO BUKOHAHi):

3a KOXHe 3aBaHHs MaeMo 10 GaiB, SIKIIO 3aB1aHHS BUKOHAHO 0€3 TTOMHJIOK Ta Y TOBHOMY
00’emi.
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III cemecTp

[Ikana oumiHrOBaHHS B 6alaX 3aCBOEHHS CKJIAJI0BUX YAaCTHH HaBUAIHHOTO MaTepiamy
MIPU TOTOYHOMY Ta MiJICYMKOBOMY CEMECTPOBOMY KOHTpOJI1 3HaHb y I cemecTpi

1. Camocmiina poooma “KpatHi interpanu” (CTpok HanmucaHHsA — S-W THXKAeHb, 15 GaJis,
SKINO yCi 5 3aBIaHb MPAaBUILHO BHKOHAHO):

3a KOKHE 3aBIaHHSI MacMO

3 Oanu, KO 3aBAAHHS BUKOHAHO 0€3 €JMHOI IIOMHJIKH,

2 Oainu, AKIIO 3aBAAHHS BUKOHAHO 3 HE3HAYHOIO ITOMHUJIKOIO,

1 Ga, KOO 3aBJaHHS BUKOHYETHCS 33 IPABUIBHUM HAMPSMKOM, aJie 3 JISIKMMU TTOMUJIKAMH.

2. Inousioyanvne nasuanvhne 3aeédanna “ KpusoJiniiini Ta moBepxHi interpaau. EnemenTn
Teopii moasn” (CTpOK oTpuMaHHS 3aBHaHHsA cryldeHTamMu — 10-if THKIeHb, CTPOK
BUKOHAHHS — | THXKIeHb, 15 6aJtiB, Ko yci 3 3aBaaHHs NPAaBHILHO BHKOHAHO):
3a 1 Ta 2 3aBmaHHsI MaeMO
110 6 OaiB, SIKIIO 3aBJaHHS BUKOHAHO 0€3 €IMHOI ITOMUJIKH,

5 OaiB, SKIO 3aBJAHHSI BUKOHAHO 3 HE3HAYHOIO ITOMHMJIKOIO,
4 Ganu, SIKIIO 3aBJIaHHS BUKOHYETHCS Y MPABUIILHOMY HAIIPSIMKY, aJi€ 3 O/IHI€I0 TTIOMUIIKOIO,
3 Oanu, SKIIO 3aBJaHHS BHUKOHYETHCS 3a MPAaBWIBHUM HAIMpPSIMKOM, aje 3 2 HEe3HaYHUMHU

TIOMUJIKAMH,

2 Oanu, SIKIIO 3aBJaHHS BUKOHYETHCS 3a MPAaBWIBHUM HAINpPSIMKOM, aje 3 3 HEe3HaYHUMHU

TIOMUJIKAMH,

1 Gau, sIK1IIO 3aBIaHHST BUKOHYETHCS 32 MPABUIIBHUM HAIIPSIMKOM, ajie 3 4 Ta OLIbIIT TOMIJIKAMH.

3a 3 3aBIaHHI MaEMO

1o 3 Oaw, KO 3aBJaHHs BUKOHAHO 0€3 €IMHOI TOMUJIKH,

o 2 0aJy, IKIIO 3aBJaHHSI BUKOHAHO HE OLIBII HIXK 3 OJHIEI0 HE3HAYHOIO IOMUJIKOIO,
1 6an, sKI10 3aBJaHHS BUKOHYETHCS Y IPABIIILHOMY HANPSMKY, aje 3 TOMUIIKAMH,

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

3. Konmponvna poooma ““ KomiiekcHuii anasiz” (ctpok Hanucans — 17-if Tuknens, 15
0autiB, SIKIIO yCi 5 3aBIaHb MPAaBUIILHO BHKOHAHO):

3a KOXKHE 3aBIaHHS Ma€EMO

3 Oanu, KO 3aBAAHHS BUKOHAHO 0€3 €JUHOI IIOMHMJIKH,

2 OaJy, SIKIO 3aBJIaHHS BUKOHAHO 3 HE3HAYHOIO ITOMMIIKOIO,

1 6an, AKII0 3aBJJaHHS BUKOHYETHCS 33 PAaBUIHLHUM HAMPSIMKOM, aJie 3 IeIKUMU TTOMUJIKaMU.

4. Inougioyanvhe nasuanvhe 3agoanns “ JlndepenuiajibHi piBHIHHS (CTPOK BUKOHAHHS —
28- TmkaeHsb, 15 6auiB, skiio yci 3 3aBIaHb MPaBUIIBHO BHKOHAHO):
32 KOYKHE 3aBJIaHHS MAaEMO
3 0am, SIKIIO 3aBJaHHs BUKOHAHO 0€3 €IMHOI ITIOMUJIKH,
2 Oany, SAKIIO 3aBAAHHS BUKOHAHO 3 HE3HAYHOIO ITOMUJIKOIO,
1 6an, sKI10 3aBJaHHS BUKOHYETHCS 32 IPABUIHLHUM HAMPSMKOM, alie 3 IeIKUMU TTOMUJIKAMHU.

IIPU IIbOMY 32 3aI1i3HEHHS Ha KO)KHUH THXK/IEHb paxyeMo MiHyC 2 Oanu.
Ex3amen (40 6aiB, AKkuIo yci 4 3aBIaHHS NPAaBWIbHO BUKOHAHI):

3a KOXHE 3aBaaHHA Maemo 10 GamiB, SIKIO 3aBIaHHS BUKOHAHO O€3 MOMHUJIOK Ta Yy TIOBHOMY
00’emi.
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