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BCTYII

[Iporpama HaB4asibHOI auCHMIUTIHM «Buima maremartwkay CKJIajeHa BiAMOBIIHO 10
OCBITHBO-TIpO(heciiiHOi  mporpamu  mepmoro  (0akamaBpChbKOro) piBHS — BHINOI  OCBITH
crienianbHOCTI 125 «KibGepOesneka».

1. Onuc HABYAJIBLHOI AUCHMILIIHA

1.1. Memor euknadanna HaBYAIBLHOI NUCIUILUIIHU € HAJaHHSI MalOyTHIM creriagictaM
3HaHb y Taly3l BUIIOT MAaTEMATHUKH.

1.2. Ocnoénumu 3aeé0annamu BUBYCHHS JHUCHMIUIIHM €. HaBYaHHA CTYACHTIB
BUKOPUCTOBYBAaTH Cy4YaCHMH MaTEeMAaTWUYHUN amapaT HENEepepBHOIO aHai3y TEOPETUYHUM
OCHOBaM 1 MeETOJaM JIHIMHOI anreOpu, aHaTITUYHOI TeoMeTpii, MaTeMaTUYHOTO aHai3y,
KOMIUIEKCHOTO aHami3y, AudepeHuianbHuX PiBHAHb, TEOpii CTIHKOCTI Ta 3aCTOCYBaHHIO ITMX
METOMIB ISl PO3B’SI3aHHS PI3HOMAHITHHX 337a4 TEOPETHYHOTO Ta TMPAKTUYHOTO XapaKTepy B
npodeciifHol TisSIBHOCTI A pO3B’sI3aHHS 33[a4 TEOPETUYHOTO Ta MPAKTHYHOTO XapakTepy B
MpoIIeci MPOEKTYBaHHsI Ta peaiizailii 00’ eKTiB iHpopMaTH3aIlii.

B xoxli BHBUEHHS IUCHMIUIIHM Yy CTyJIEHTa NOBHMHHI (OPMYBaTHCS HACTYIHI
KOMIIETEHTHOCTI.

IHmeepaﬂbHa KOMNemeHmHicmeo.

3MaTHICTh PO3B’sI3yBaTH CKJIAHI CIEIiai30BaHi 3aa4i Ta MPAKTUIHI TPOOIEeMH Y TaTy3i
3abe3medyeHHs  iHQopmamiiiHOi  Oe3meku  1\abo  kiOepOe3meku, IO  XapaKTePH3YEThCS
KOMIUIEKCHICTIO Ta HEITOBHOIO BU3HAYEHICTIO YMOB.

3azanvni komnemenmuocmi (K3).
— 34aTHICTH 3aCTOCOBYBATH 3HAHHS y MPAKTHYHUX cutyarisx. K3 1.
CneyianvHi (¢paxosi, npeomemni) KomMnemeHmHOCmi

— 34aTHICTb 10 BUKOPUCTaHHA 1H(OpMaliifHO-KOMYHIKallIHHUX TEXHOJIOT1H, Cy4yacHUX
METOAIB 1 Moienelt iHpopmaniiiHoi 6e3nexu Ta/abo kibepoesnexku. KO 2.

1.3. KinmbkicTs kpeauTiB — 17

1.4. 3aransHa xinbkicTs ToguH - 510.

1.5. XapakTepucTHKAa HABYAJIbHOI 1M CHUIIIHA
O0oB’s13k0Ba / 32 BHOOpOM
Jlenna ¢opma HaBUaHHs ‘ 3aouna (qucraHmiiina) dopMa HaBYAHHS
Pik miarorosku
1-ii \ -ii
CemMmecTp
1-ii \ -ii
Jlekuii
64 ron. ‘ rom.
[TpakTHyHi, CeMiHAPCHKI 3aHSITTS
32 ron. ‘ rom.
JlaGopaTopHi 3aHATTS
TOJI. \ TOJI.
CawmocriitHa poboTa
69 rox. \ rom.
Y Tomy uunchi iHAMBITyaJIbHI 3aBJIaHHS
24 ron. \ rom.




Pik miarorosku
1-ii \ it
Cemectp
2-ii \ it
Jlexuii
64 ron. \ TOJI.
[IpakTHU4Hi, CEMIHAPCHKI 3aHATTS
32 ron. \ TOJI.
JlabopaTopHi 3aHATTS
rOJI. \ TOJI.
CamocriitHa po6oTa
69 rox. ‘ rom.
Y Tomy 4yuci IHAWBITyaJIbHI 3aBJIaHHS
24 ron. ‘ rom.
Pik minroroBxu
2-ii \ -ii
Cemectp
3-ii \ -ii
Jlexmuii
32 ron. \ rom.
[TpakTHyHi, CEMIHAPCHKI 3aHSITTS
64 rox. \ rom.
JlaGopaTopHi 3aHATTS
TOJI. \ TOJI.
Camocriiina pobora
84 ron. \ TOJI.
Y TOMy "mMCHi iHAMBITyalIbHI 3aBJIaHHS
24 rop. ‘ TO/I.

1.6. Ilepenik KOMIETEHTHOCTI

Y pesynemami eueuennsa oanozo Kypcy cmyoenm noeunen 3HamMuU mMeopemuuHi i
HPUKTIAOHI NOJIONHCEHHA HENnepepeHO20 AHani3zy, iHmezpanibHe YUCIEeHHA, JIHIUHY an2eopy,
aHanimuuHy 2eomempito, oughepenuianvHi piGHAHHA Ma MeoPit0 KOMRIEKCHUX QYHKYIL:

- TIOHSTTS BEKTOpA, JIiHIIHI omeparlii HaJ BEKTOpaMu;

- JTiHIAHI KOMOIHAIil, JIHIAHY 3aJIeKHICTh BEKTOPIB, KOJIHEAPHICTh Ta KOMIUIAHAPHICTh
BEKTODIB;

- 0aswuc JIHIKHOTO MPOCTOPY, 0a3KC Ha IUIOMIMHI Ta Y IPOCTOPi, PO3KIaa BEeKTOpa 1o 0a3si,
opToHOpMBaHi 6a3u, adinHi 6a3u;

- CKaJIApHHUNA HOOYTOK BEKTOPIB, BEKTOPHHUI Ta MilIaHUN JOOYTOK BEKTOpIB, BIACTHBOCTI,
3B’S130K 3 KOJIIHEAPHICTIO Ta KOMIUIAHAPHICTIO;

- adiHHI CUCTEM KOOpIWHAT, MOJSAPHY, IWIHAPUYHY Ta cHEpUIHy CHCTEMU KOOPIWHAT,
(bopMyIH nepexomy;

- TpsAMY Ha IUIOIIMHI Ta y MPOCTOPI, I PIBHSAHHS, B3aEMHE PO3MIIIEHHS MPSIMUX, ITYUKH
MPSIMUX, BIICTaHb BiJl TOYKHU JIO MPSMOI Y MPOCTOPI, BIACTaHh MK IBOMa MUMOOTXKHUMHU
MPSIMUMU, 3HAXO/HKEHHS CIIUJIBHOTO MEPIEHIUKYIISAPA IBOX MUMOOIKHUX MPSIMHUX;

- [psAMY B IPSMOKYTHIM CHCTEMI KOOpAMHAT, HOPMaJjbHE PIBHSAHHS, BiACTaHb BiJ] TOYKU
JI0 TIPSIMO1, TBIUIONIMHH, KYyT MK MPSIMHUMU;

- IUIOIIHMHY y MPOCTOpI, 1i PIBHSHHS, B3a€MHE PO3MIIIICHHS TUIONINH, ITyYOK IJIOIINH;

- IUIOIIHMHY B IPSIMOKYTHIN CHCTEMI KOOpJIWHAT, HOpMAaJIbHE PIBHSHHS, BIJICTaHb BiJl TOYKH
710 TUTOILIMHH, TIBIPOCTOPH, KYT MK IUIOIIMHAMH;
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3arajgbHE pIBHSAHHSA KPHUBOI JpYyroro MOPSAIKY, KBaApaTU4HI (OpMH, MaTPHULIO
KBaJIpaTU4HOI (pOPMHU, IEPETBOPEHHS PIBHSHHS KPUBOI IIPH NEPETBOPEHHI KOOPMHAT;

3BEJICHHSI 3araJIbHOTO PIBHSHHSA KPUBOI APYroro NOpsAKY A0 KAHOHIYHOTO BUIY;

pIBHAHHA KoIa, ejimnca, rinepdonu, mapaboiau, EeKCUEHTPUCUTETH Ta JUPEKTPHUCH,
BJIACTUBOCTI ITNX KPHUBHX;

MOBEPXHI JPyTroro TOPSIKY, KAHOHIYHI pIBHSHHA IOBEPXOHb JAPYroro MOPSAKY,
enincoiau, rinepoonoiny, mapadoaoinu, HUIIHAPU, KOHYCH;

NpaBUJIa PO3KPUTTS BU3HAYHHKA JIPYTOTO Ta TPETHOTO MOPS/IKIB;

Metonu Kpamepa ta ['ayca po3B’si3aHHs CUCTEM JiHIHHUX anreOpaiyHuX piBHSHB,
aKCiIOMaTHYHY TE€OPIiI0 A1MCHUX YHCET,

BJIACTHBOCTI TPAHUIIb YHCIOBHX MTOCIIIOBHOCTEH Ta YHCIOBUX (PYHKIIH;
BJIACTUBOCTI HEMEepepBHUX (DYHKIIIH ;

nudepeHiiaabHe YUCIeHHs PYHKIIIH O/IHi€] 3MIHHOT;

Teopito iHTerpaia Pimana Ha Bigpi3Ky;

Teopito 301KHOCTI HeBNaCHUX iHTerpaniB PimaHa;

TEOopito 301)KHOCTI YUCIOBUX PSAIIB;

TEOpit0 PIBHOMIPHOT 301)KHOCTI (PYHKITIOHATFHUX MOCIIJOBHOCTEH Ta PSiB;
TEOpiI0 CTENIEHEBUX PS/IIB;

€JIEMEHTH TeOpii METPHYHUX, HOPMOBAHUX Ta EBKJIIJJOBUX IPOCTOPIB;
BJIACTUBOCTI TPaHUIlh PYHKIIH O0araTtbox 3MiHHUX;

BJIACTUBOCTI HemepepBHUX (QYHKIIINA OaraTb0X 3MiHHUX;

nudepeHiiaabHe YuciaeHHs QyHKIii 6araTboX 3MiHHHX;

TEOpeMU iICHYBaHHS Ta AU(epeHIIHOBaHOCTI HEIBHUX (DYHKIIIH;

TEOpiI0 BHYTPIILIHIX Ta YMOBHUX €KCTpEeMyMiB QYHKIIiH 6araTboX 3MiHHUX;
BJIACTUBOCTI €iliepeBUX IHTErpaiB;

TEOpit0 KpaTHUX iHTerpaiiB PimaHa;

TEOPi0 KPUBOIIHIMHUX Ta MOBEPXHEBUX 1HTETPAJIIB MEPIIOTO POIY;

TEOPi0 KPUBOJIIHIMHUX Ta TIOBEPXHEBHUX 1HTETPAJIIB IPYTOTO POIIY;
kiacuuHi popmynu ['pina, ['aycca-Octporpaacekoro, CTokca;

OCHOBH T€OPii BEKTOPHUX TIOJIIB;

enemMeHTd Teopli psamiB Dyp’e 3a OpPTOHOPMOBAHMMH CHCTEMaMU y TIIOEPTOBOMY
IPOCTODI;

HepiBHICTh beccens ta piBHicTh JIsmyHnoBa-IlapceBains;

BJIACTUBOCTI epeTBopeHHs Pyp’e Ta inTerpany Dyp’e;

ymoBu Komri-Pimana;

HeHTpasibHy Teopemy Komri;

psnu Teiinopa i Jlopana;

METOJIM PO3B’sA3yBaHHs TU(EpeHIIabHIX PIBHAHB NEPIIOTO MOPSAIKY;

BU3HAYCHHS  XApPaKTEePUCTHUYHOTO  MHOTOWIeHa  JU(EpeHIiaIbHOTO  PIBHSIHHA,
3aCTOCYBaHHsI BUBHaUYHUKAa BpoHCHKOTO, TpU3HaueHHs 1 Bu3HadeHHs GyHkmii Kori;

TEXHOJIOT1I0 3BEJEHHS CHUCTEMHU JIHIWHUX PIBHSIHb TMEPIIOr0 MOPSAKY JO OIHOTO
PIBHSHHS JPYTOTO MOPAIKY;

TEOpEMU TPO ICHYBaHHS 300pakeHH 3a Jlarmacom;
(bopMyH 300pakeHHs MOXiTHUX, IHTErpaly 3rOPTKU OpPUTiHAIIB;



piusHHs Eitnepa-Ilyaccona, Octporpancekoro;

o0rpymoByBaTu eBpicTUYHI (GopMynu ains (YHKIIH HaTypaabHOI 3MIHHOI 32 METOAOM
MaTeMaTHUYHOI 1HAYKIIIi;

AOBCACHHA OCHOBHUX TCOPEM.

BmiTu:

Ecexmueno euxopucmogyeamu cyuacHuil mamemamuyHuil anapam ¢ npogeciiunoi
OiAIbHOCMI 014 PO36°A3AHHA 3A40ay4 MEOPeMUYHO20 Ma NPAKMUYHO20 XapaKmepy 6 npoueci
ananizy, CUHme3y ma NPOEKMyYBaAHHA IHPOPMaYitHUX CUCMeEM 3a 2any3AMU.

3aCTOCOBYBATH JiHIWHI omeparii HaJ BEKTOpaMH, 3HAXOIUTH CKaJISIpHI, BEKTOPHI Ta
3MilaHi J0OYTKH BEKTOPIB;

3aCTOCOBYBATH JIiHINHI omepallii HaJ MaTPULIIMU, 3HAXOAUTH 0OEpHEH1 MaTpPHIli, paHT Ta
BU3HAYHUK MATPHUIIL;

PO3B’sI3yBaTH CUCTEMH JiHINHUX piBHSAHb MeTofgamu Kpamepa, ["ayca;

3HAXOJIUTU BIACTaHb BIJl TOYKU J0 NPSAMOI Yy HPOCTOpPi, BIICTAaHb MDK JBOMAa MHUMO-
OLKHUMHU TIPSIMUMH, CIIUTBHOTO MIEPIICHIUKYIISIP ABOX MUMOOIKHHIX TMPSIMHUX;

BUIMCYBaTH PIBHSAHHS OCHOBHMX KPHMBHMX Ta MOBEPXOHb JPYTOro MOPSAIKY, 3HAXOAUTH
EKCLICHTPUCHUTETH, JUPEKTPUCH Ta ACUMITOTH KPUBUX IPYTOro NOPAIKY;

3HAXOIHMTHU TPAHHMIII TIOCIIIOBHOCTEH 1 (YHKIIIN;

JOCITIKYBaTH (DYHKIIIT Ha HETIEPEPBHICTH 1 PIBHOMIPHY HETIEPEPBHICTB;
IrQepeHIiIoBaTy CKIIaIHI Ta 00epHeH] QyHKIIIT;

KOPHCTYBATHUCS pO3BHHEHHSAM QYHKIII 3a popmyroro Teitnopa;
3acTocoByBatu (popmyiy JleioOHina;

JOCTIKYBaTH (PYHKIIIT HA MOHOTOHHICTH Ta OITyKJIICTh;

JOCTIPKYBaTH (PYHKIIIT Ha EKCTPEMYM;

KOpHCTYBAaTHUCS npasuiioM JlomiTans;

OynyBatu Tpadik ¢(yHKIIi ab0 KpWBOI, M0 3aJaHa MapaMeTPUYHO, 3 BUKOPHCTAHHSIM
nudepeHIiaTbHOTO YUCIICHHS;

3aCTOCOBYBAaTH TaOJUII0O TEPBICHUX OCHOBHHMX €IIEMEHTApHUX (YHKIIHA 1 MeToau
IHTETpyBaHHA U1 3HAXO/KCHHS MIEPBICHUX OUIBII CKIaJAHUX (DYHKIIIH;

JOCIIJKYBaTH (PyHKIIiFO Ha IHTETpOBaHICTh 3a PiMmaHoM;

3actocoByBatd (opmyny HeroTtoHa-JIeliOHIIa, MeTOx IHTETpyBaHHS 4YaCTHHAMH Ta
3aMiHy 3MIHHHX 11 OOYHCIICHHS iHTerpatiB PiMaHa,

3aCTOCOBYBaTH iHTerpas Pimana B reoMeTpii, MexaHitti, Gi3uIl;

JIOCJTIJDKYBATH Ha aOCOTIOTHY Ta YMOBHY 301KHOCTI HEBJacH1 iHTerpanu PimaHa;
JIOCJTIJDKYBaTH Ha a0COJIIOTHY Ta YMOBHY 301KHOCTI YMCIIOB1 PSJIH;

JIOCJTIJDKYBATH Ha PIBHOMIPHY 301KHICTh (D)yHKIIIOHATBHI TTOCIIIIOBHOCTI Ta PSIIHN;
OTpUMYBAaTH PO3BUHEHHS QyHKIN y psia Teimopa;

nudepenitiroBaTy (QyHKIT 6araTb0X 3MIHHUX;

nudepeHIiroBaTH HESBHO 3a/1aH1 QYHKIIIT,

JIOCJTIJDKYBATH Ha BHYTPIIIHIN Ta yMOBHIN eKCTpeMyM (DYyHKIIIT 6ararbox 3MiHHHX;
00UHnCTIOBAaTH 1HTETpaIH 3a goromMororo ['-pyHkiii ta B-pyHkiii;

00YHCITIOBATH KPaTHI IHTETPaIM 3a JOIMOMOTo0 TeopeMu DyOiHi Ta 3aMiHU 3MIHHUX;
3aCTOCOBYBATH KpaTHI IHTETPAJIM B T€OMETPii, MEXaHiIli, (i3uiIi;

00YHCITIOBaTH KPUBOJIIHIIHI Ta TOBEPXHEB1 IHTETPAIM MEPIIOTO Ta APYTOTro PO/IiB;
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- 3acrocoByBatu (opmynu ['pina, ['ayca-Ocrtporpancekoro, Crokca sl 0OYHCIICHHS
KPUBOJIIHIMHUX Ta MOBEPXHEBUX 1HTETPAIiB;

- 3aCTOCOBYBATH METOJIM Ta TEPMIHOJIOTII0 BEKTOPHOI TEOPii MOiB;

- poskmanata ¢yHkiio y psag Oyp’e ta gocaimkyBaTH Horo Ha 301KHICTH MMOTOYKOBO Ta
PIBHOMIPHO;

- o0uucioBaTH 1HTErpajd KOMIUIEKCHOT 3MIHHOI 3a jgonomororo Tteopemu Ko,
iHTerpanbHoi popmynu Komri Ta 0cHOBHOT TeopeMH TeOopii JTHIIKIB;

- po3BHUBATH (PYHKIIT KOMIUIEKCHOT 3MiHHO1 y psin JlopaHna;

- po3B’s3yBaTH AudepeHIianbHl PIBHIHHS Ta CUCTEMH IU(epeHIIabHUX PiBHSHb.

B pe3ynomami eueuenna oucuyuniinu y cmyoeHma NOGUHHI (opmysamuca HACMYRHI
npozpamui pezyromamu nasuannsa (IIPH).

— BHKOPHCTOBYBATH PE3yJIbTATH CAMOCTIHHOTO TOIIYKY, aHAI3y Ta CUHTE3y iH(opmarlii 3
pi3HUX JKepen Ui e(EeKTHBHOTO pIllleHHS ClenianizoBaHuX 3a1ad  mpodeciiinol
nismeHOCcTi (ITPH 3);

— ajanTyBaTUCS B YMOBaxX 4YacToi 3MIHM TEXHONOTiH mpodeciiHol  IisIbHOCTI,
nporHo3yBatu KiHneswii pesyisrat (IIPH 5);

— KPUTHYHO OCMUCIIIOBATH OCHOBHI TEOpii, MPUHIMIIN, METOIY 1 MOHATTSA y HaBUaHHI Ta
npodeciitniit mismmpHOCTI (ITPH 6);

— BHUpilIyBaTH 3aj1ayi 3a0e3MeyeHHs Ta CYmpoBOAy (B T. YMCHi: OTJSA, TECTyBaHHS,
Hi3BITHICTH) CUCTEMH YIPABIIHHS JOCTYIIOM 3TiJTHO BCTAHOBJICHOI IOJIITUKU OE3MEKH B
iH(hopManiifHuX Ta 1HQOPMAIIHO-TeNEeKOMYHIKAI[IHHIX (aBTOMAaTH30BaHUX) CHCTEMax
(ITPH 21);

2. TeMaTHYHMH IVIAH HABYAJILHOI AMCHMILIiHA
I cemecTp

Pozoinl. Enemenmu niniunoi anzeopu.

Temal. Komnaexcni uucia.

1. Anrebpaiuna hopma KOMIUIEKCHUX YKcell. PiBHI, CIpsbKeHi, TPOTHIICKHI KOMIUIEKCHI YHCIa.
Jii HaJ KOMITJIEKCHUMH YHCIIaMU.

2. 'eomeTpuyHa iHTEpIIpETAIlisl KOMILUIEKCHUX YHCEI.

3. TpuroHoMmerpuyHa Ta MOKa3HUKOBI (hopMu KomriuiekcHoro umcia. Popmynu Eiinepa i
Myagpa.

4. KopiHb N-TO CTyneHs 3 KOMILIEKCHOTO YHCIIA.
5. Po3B’s3yBaHHs KBaJAPAaTHUX PIBHSHD 3 NIMCHUMU KOE(DIIIEHTAMH Ta KOMIUIEKCHOIO 3MIHHOIO.
Tema 2. Mampuui, 6u3sHaQUHUKU Ma CUCHEMU JIIHIUHUX PIGHAHD.

1. Marpumi. [ii 3 matpursamu. [Toai6H1, cHMeTpUYHI, HECUMETPUYHI, OPTOTOHAJIBHI Ta OOEpPHEHI1
MaTpHIIi.

2. Buznaunuku wmatpwuili. BracTuBOCTI Ta OOYHCIICHHS BU3HAYHUKIB 2-TO Ta 3-TO TOPSJIKIB.
Minopu, anreOpaiyHi 1OMOBHEHHS, paHT MaTPHIILI.

3. Po3B’s3yBaHHs cUCTEM JIHIMHUX PIBHSAHb MaTpudyHUM MetoioM. [IpaBuino Kpamepa, metonu
l"ayca, )Kopnana-I'ayca.

Tema 3. Enemenmu eexmopnoi anzedopu ma meopii 1iHilIHUX NPOCMOpIs.

1. IlonsTrs BekTopa. Omepauii Hajg TEOMETPUYHMMH BEKTOpaMu. JlolaBaHHS BEKTOPIB.
BnactuBocti mogaBanus. JloOyTok BekTopa Ha uncio. BiactuBocTti 100yTKYy.



2. O3HavyeHHS JIIHIHHOTO BEKTOPHOTO MpocTopy. [Ipukiaam.

3. Jliniini xomOiHalii, JiHilHA 3aJeXHICTh BeKTOpiB. HeoOXiaHI Ta ITOCTaTHI YMOBH JiHIMHOT
3aJIeKHOCTI BEKTOPIB.

4. bazuc niHiiHOTO TpocTopy. Po3mip miHiiiHOTO mpoctopy. KomineapHi Ta KoMIiaHapHi
BEKTOPH SIK MPUKIIAJH BiAMOBITHO OJTHOBUMIPHOTO Ta JIBOBUMIPHOTO JIIHIHHOTO MPOCTOPY.

5. Poskman Bektopa mo ©6a3i. Koopamnatu Bektopa. HeoOximni Ta [AOCTaTHi yMOBHU
KOJIIHEApHOCTI /BOX BeKTOpiB. HeoOximHi Ta JoCTaTHI yMOBH KOJIHEApHOCTI [BOX Ta
KOMIUTAHAPHOCTI TPhOX BEKTOPIB.

6. OpToHopMoBaHi 6a3u. [Ipoekiris BekTopa Ha BiCh Ta MiBILIOMIUHY.
7. CkansapHuit 100yTOK BEKTOpiB, BIacTUBOCTI. EBKiiB pocTip. [loBkuHa (HOpMa) BEKTOpa.

8. Kyr wMmix BekropamMu. YMoOBa OpTOTOHANBHOCTI JABOX BekTopiB. HepiBaicte Komri-
Bynskosckoro. [Ipoekiii BekTopa.

9. [leperBopenns koopauHaT. Matpuns nepexoxy. OproroHanbHi neperBopeHHs. OpieHTaris
0a3uciB, OpieHTAallisI IPOCTOPY.

10. OpienToBaHui 00’€M TPHOX BEKTOPIB, BIACTUBOCTI, 3allUC B KOOpIWHATaX. BexkTopHUil Ta
MIIIaHui 10OYTOK BEKTOPIB, BJIACTHBOCTI, 3B'SI30K 3 KOJIHEAPHICTIO Ta KOMILJIAHAPHICTIO.
[TonBiiiHMiA BEKTOPHHI T00YTOK.

11. lonspHa, nuIiHAPUYHA Ta cepruuHa CUCTEMH KOOpAUHAT. POpMyIIH epexoay.
12. BnacHi ymcna Ta BEKTOPH MaTPHUIh, METOIH iX 3HAXOKCHHSI.

Po30in 2. Enemenmu ananimuunoi 2eomempii.

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

1. [Ipsima Ha MIOUIMHI, BCEMOXKJIMBI PIBHSAHHS, B3a€MHE po3TallyBaHHs npsamux. [loxain Bimpizka
B 33JJaHOMY BIJJHOILICHHI (BEKTOPHUI Ta KOOpAUHATHUI criocoon). ITyuku mpsmux.

2. Ilpsima B MpsSMOKYTHIM CHUCTeMi KOOpAMHAT, HOpPMallbHE PIBHSIHHS, BIACTaHb BiJl TOYKU JIO
pSMO1, KyT MIXK TIPSIMUMH.

3. [lmommHa y mpocTopi, BCEMOXKIMBI PIBHSHHS, B3a€MHE PO3TAllyBaHHS IUIOIIUH. [lydok
TUTOIIMH.

4. [1nomyHa B MPSMOKYTHIM CUCTEMI KOOPJMHAT, HOpPMajbHE PIBHSIHHS, BIACTaHb B1J TOUKH J0
IUTOIMHU, MIBIPOCTOPH, KYT MiXK IUIOIIMHAMH.

5. IIpsima y mpocTopi, BCEMOXKJIMBI PIBHSHHS, B3a€MHE pO3TalllyBaHHS MPSMUX y TPOCTOPI,
BIJICTaHb BiJl TOYKU JO MPSMOI y MPOCTOPi, BiACTaHb MiX JBOMAa MHUMOODKHHUMHU MPSIMUMHU.
3HaXOHKEHHS CHIJIBHOTO TIEPIICHAUKYJIAPA ABOX MUMOOIKHUX MPSIMHUX.

Tema 5. Ancebpaiuni ninii Opy2020 nopaoKy Ha RAOWUHI | 8 NPOCMOPY.

1. Eninc, rinepOosa, mapabosna. JlupekTopiadbHa BIACTUBICTH eminca 1 rinepooswn. [lomspHuit
napameTp. PiBHAHHS eninica, rinep6osu, mapabou B MOJISPHINA CUCTEMI KOOpIUHAT.

2. 3aranpHe PIBHSHHS KpHUBOi Ipyroro mopsiaky. Keagpatuani ¢popmu. Matpuiisd KBaapaTudHOT
¢opmu. JlomaTHo Bu3HaueHi KBaapatuuHi (opmu, Kpurepiii CunbBectpa. IlepeTBopeHHs
PIBHSIHHS KPUBOI MPU TIEPETBOPECHHI KOOPAMHAT.

3. 3BesieHHs 3arajbHOTO PiBHSAHHS KPUBOI JPYToro MOpsAAKy 10 KAaHOHIYHOTO BHILY.

4. KaHOHIYHI PIBHSHHS MOBEPXOHb JAPYTroro MOPSAKY: ENINCOiau, Tinepoooiau, napadoaoinm,
WIIHAPH, KOHYCH. [lepeTuH moBepxHi APyTroro MopsAaKy 3 IIOMIKUHOO.



Po3zoin 3. Jleaki enemenmu meopii uucioseux muoxcun ma ao2iku. I'panuus,
HenepepeHicmb PyHKuill.

Tema 6. /leaxi enemenmu meopii 4uci08ux MHOMHCUH mMa 102iKuU.
1. Jloriuna cumBoika. Oneparlii HaJl BUCIOBIIOBAHHAMH Ta IX BIACTHBOCTI.
2. Muoxwunu. Onieparii Hai MHOXKHHAMU Ta iX BIACTUBOCTI.

3. O6MexeH1 3BepXy (3HU3Y) YMCIIOBI MHOXHMHH Ta iX BepxHi (HWXHI) Mexi. OOMeXeH1 YUCIIOoBI
MHO>KHHH.

Tema 1. I'panuysa pynkuyii.

1. BigoOpaxenns. O0pa3u Ta npooOpa3sy MHOXKHH. 3BY)KEHHS Ta MPOJOBKECHHS BiJOOpaKeHb.
Knacudikauis BimoOpaxenb. OO0poTHI BiqoOpa)keHHs Ta BioOpa’keHHs, OOEpHEHI 10 HHUX.
Kommnoszumis BinoOpaxens. ['padik BimoOpaxkenns. [puknany.

2. O3HaueHHs OKOJIIB Ta mpokosioThx okouiB Touku B R. JIiBi Ta mpasi miBokoiau Touku B R.
Oznauenns nocmigoBHocTl. [ligmocmimoBHOCTi. O3HAaYeHHS TPaHUINl TIOCTIIOBHOCTI Ha MOBI
HepiBHOCTEH 1 Ha MOBI OKouiB. 30DXKHI Ta po30DXHI mocaigoBHOCTI. [lpuknaan. HeckiHueHHi
TpaHUIIl TTOCIIOBHOCTEH. €IMHICTh TPAHUII MOCTITOBHOCTI.

3. HeckiHueHHO Mal Ta HECKIHUEHHO BEJIUKI MOCIIJOBHOCTI. 3B’ SI30K MK HECKIHUEHHO MaJIUMU
Ta HECKIHYEHHO BEJIIMKHMH IIOCIIJOBHOCTSAMU. 3B 30K MDXK 30DKHICTIO MOCIIZOBHOCTI Ta il
00OMEXKEHICTIO.

4. HepiBHOCTI MK TIOCTIZOBHOCTSIMH, IO BHUKOHAHI aCHMIITOTHYHO. Teopema Ipo 3B 30K
HEPIBHOCTEH MiX TPAHUISIMU IIOCIIJJOBHOCTEH 3 HEPIBHOCTSAMHU MiX MOCTIIOBHOCTSIMH Ta il
Hacmiakd. Teopema mpo TpH MOCHTiTOBHOCTI.

5.Jlemu mpo HeCKiHYeHHO Maii mociigoBHOcTi. Teopema mnpo apupMeTHYHI BIACTUBOCTI
TPaHMIlh TIOCIITIOBHOCTEH (PO TPaHUIll CyMH, Pi3HUII, JOOYTKY Ta YaCTKH).

6. O3naka Beliepmrpacca 301KHOCTI MOHOTOHHHX IOCTIIOBHOCTEH Ta ii Hacmimok. Ywucno e
(03HauYEHHS Ta OIIHKH).

7. Teopema bonbiiano-Beiiepitpacca. BepxHs 1 HUXKHS IpaHUIIl TOCIiOBHOCTI.
8. dyHmaMeHTalbHI MOCTII0BHOCTI, KpuTepiit Kot 3015KHOCTI MOCIiIOBHOCTI.

9. O3HaueHHs1 TPAaHUYHOI TOYKM YHCJIOBOI MHOXHHH. 3arajibHe O3HAUeHHS TpaHulil (YyHKII 3a
Komri Ha MoOBiI okomiB. 3arambHe oO3HadYeHHs Tpanumi ¢yHkmii 3a [eiine. Teopema mpo
€KBIBAJICHTHICTh O3Ha4eHb rpanulll ¢pyHkuii 3a Komi Ta 3a ['eline.

10. Teopema npo enuHicTh rpaHuill (GyHkiii. JloctaTHa yMOBa BiJICYTHOCTI TpaHUIll (PYHKITII.
Teopema mpo apuMeTHdHI BIACTUBOCTI I'PAHUIIb (PYHKIIIH.

11. 38’5130k MK HECKIHYCHHO MajJuMH Ta HECKIHUYEHHO BeMMKMMH (QyHKIisMu. Jlema mpo
HECKIHYEeHHO MaJli (PyHKIII.

12. Teopema npo rpaHUYHHM TIEPEXi Y HEPIBHOCTSX Ta ii HacHiaku. TeopeMa mpo Tpu (PyHKITI.
Teopema npo rpaHUI0 KOMIO3HILIT QyHKITIH.

13. OgnoOiuni rpanumi ¢yHkmii B Toumi. Kputepiit icHyBaHHs rpaHuii GyHKIIl y JBOOIUHIN
TpaHUYHIN TOYIll Ha MOBI OMHOOIYHMX TpaHUIlb. OgHOOIYHE MpsSMyBaHHS (DYHKIII O CBOET
rpanuili. O3HaueHHs MoHOTOHHMX (yHKIIH. Teopema Beitepimtpacca.

14. Jlpyra uyoBa rpaHulld Ta ii HACIIAKH.
15. Tlepma uymoBa rpanutisd. HepiBHOCTI 17151 CHHYyCa Ta TaHT€HCA.

16. TTopiBHSIHHS aCMMOTOTUYHOI MOBEMIHKK (yHKIH mpu X — a (O-cumBoiika). 3B’SI30K MiX
cumBonamu f (X) =0(g(x)) (x > a) i f(x)=0(g(x)) (x > a). BnactuBocti O-CUMBOJIKH.
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17. O3HaueHHa BEepXHbOI Ta HUKHBOI I'paHulb QYyHKIIT Teopema mpo ICHyYBaHHSI BEPXHbBOI Ta
HIOKHBOI TpaHullb QyHkuii. Kputepiii icHyBaHHs rpaHulll QyHKIIT B TepMmiHax ii BEpXHBOI Ta
HIDKHBOI rpanuib. Kpurepiit Ko icHyBaHHS CKIHUEHHOT TpaHHUIll (PYHKIII.

Tema 8. Henepepsnicmo pyHkuii.

1. O3nauenns HernepepBHOi B Touul (yHkuii. Ilpukmagu. JlokanbHl BIacTMBOCTI HENEPEPBHUX
byHkuil (Teopema mpo 30epekeHHs HEpiBHOCTEH, Teopema Mpo apudMeTuyHi BIACTUBOCTI,
TeopeMa PO KOMIIO3UIIIO JIJIsl HenepepBHUX (QYHKIIHN Ta JemMa Npo 30epeKeHHs 3HaKy (PyHKIIIT).

2. O3naueHHs HemepepBHOI Ha MHOXHUHI (QyHKuIi. Teopema Beifepmtpacca npo oOMexeHICTh
(yHK11i, HETIEpEepBHOI Ha BIJIPI3KY.

3. Teopema bonbuano-Komii mpo mpomixHI 3HaYeHHS HENepepBHOI PYHKIIIT Ta ii HACHTiIOK.

4. O3HaueHHA pIBHOMIPHO HemepepBHOi Ha MHOXUWHI ¢yHkmii. Teopema Kantopa mpo
PIBHOMIpHY HETIEPEPBHICTH (DYHKIIII.
5. Knacudikariis TO40K po3puBy.

Po3oin 4.  /ludhepenuinnosanicmey hpynkuii. Iloxioni ma oughepenuianu euuiux nopaokie.

Dopmyna Teinopa. locnioxycenns hynxuin, cpadhixu hyuxuins ma Kpuei, 3a0aHi y 0eKapmogiu
ado nONAPHIIL cucmemax Koopounam.

1. Oznauenns audepenuiioBanoi ¢yHkiii B Toumi. [Ipukinaau 3HAXOMKEHHS MOXIAHOT IS
eneMmeHTapHux QyHKUid. HeoOxinHa ymoBa audepenniioBanocTi GyHKII y TOUI Ta MPUKIIAI,
110 CIPOCTOBYE ii AocTaTHICTh. OHOOIUHI MOX1AHI PYHKLIT Ta KpUTepii TudepeHiiioBaHOCTI B
TEpMIHAX OJTHOOTYHHX MOX1THHX.

2. ApudmeTnuHi BIacTUBOCTI audepeHuiioBanux y Touni ¢yHKid. [loxigHa KoMIO3uIIii.
[Moxigaa o6epueHoi ¢ynkmii. [Tpukmaan. Tabmuis MOXiTHIX OCHOBHUX €JIEMEHTApHUX (YHKIIIM.

3. 'eomeTpuuHe TIyMadeHHs MOHSATTS MOXiAHOI (yHKUIi. PIBHSHHS MOTHYHOI Ta HOpMami A0
rpadika qudepeHniioBanol QyHKIIi.

4. TloxigHa yHKIIIH, 3aJaHUX TapaMeTPUYHO Ta B NOJSPHUX KoopanHaTax. [Ipuxmagy.

5. O3HaveHHs nudepenmiana GyHKIl B Touli. 38’530k MiX AudepeHmiiioBanicTio GyHKIIi Ta
ICHYBaHHSIM TIOXiHOT (YHKIT B TOYIl. 3B’SI30K MK JU(EPEHINATOM 1 MOX1THOK (YHKIIIT B
toulli. ['eomeTpuuHe TIyMadeHHs MOHATTS nudepenuiany QyHkii. ApupMeTndHi BIACTUBOCTI
Ta BJIACTUBICTH IHBapiaHTHOCTI popMu qudepeHiiany QyHKIii.

6. BayTpimHicTe 4ncnoBOoi MHOXMHU. O3HAa4eHHS JOKAIBHUX Ta TI00aNbHHX (CTPOTHX Ta
HecTporux) ekcrpemymiB ¢yHkmin. Teopema @epma (HeoOXimHA yMOBa JIOKAJILHOTO
ekctpemyMy nudepeniiiioBanoi ¢yskiii). [Ipuknanu, 1mo CHpOCTOBYIOTh MOCTATHICTH INi€l
YMOBH Ta MOKa3yIOTh CYTTEBICTh YMOB TEOPEMH.

7. Teopema Pomns ta 1i Hacmimok. I[lpukmaau, mo mMoOKa3ylOTh CYTTEBICTH YMOB TEOPEMH.
Teopema Jlarpanmxka. Hacniaku Teopemu Jlarpamxka. Teopema Kommi.

Tema 10. Iloxioni ma oughepenyianu suniux nopaokie. @opmyna Teitnopa.

1. O3HadyeHHs TOXiMHMX BUIMX NOpsAKiB i KmaciB ¢yskumin C"(X), C*(X). Ipuxnax
mrdepenniiioBanoi GpyHKIIl, sika HE € HeTlepepBHO AndepeHIiiioBaHo0. [10XiHI BHIUX MOPSIKIB
neskux eneMeHTapHuX (yHkuiid. O3HaueHHs OudepeHiianiB BUIIMX MOPSAKIB Ta iX 3B 530K 3
NOXITHUMHU BUMIMX TopsakiB ¢yHkmii. Ilopymenns inBapiantHocTi (opmu mudepeHIiania
BUIINX NopsakiB. @opmyna JleibHina.

2. IIpaBuio Jlomitanst po3KpUTTSI HEBU3HAYEHOCTEH TUITY % i

818
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3. ®opmyna Teinopa st moniHomiB. O3HavueHHs momiHOMa Teiinopa i (yHKHii, o N pasis
mudepeniiiioBana B Touri. JlokanpHa Qopmyna Teiimopa i3 3aJuIIKOBUM 4jieHOM y dopMi
[Teano. ®opmynu MakiopeHa JUIst JesIKUX elleMeHTapHuX (QyHKIii. TeopeMa mpo 3aiuIIKoBHiA
yiIeH Ta 11 HacHiIKu (3aJuImKoBui wieH y ¢opmi Jlarpamxka ta Komri). O04ucieHHs: rpaHulp
dyHKIi1 3a Joromororo Gopmyu Teitmopa.

4. Kputuuni Touku. JlocTaTHI YMOBU HasiBHOCTI (BiICYTHOCT1) JIOKaJIbHOTO eKCTpeMyMy (DyHKIIIi
B TepMiHax Tepmoi moxigHoi. JloctaTHi yMOBHM HasBHOCTI (BIJICYTHOCTI) JIOKaJbHOTO
eKcTpeMyMy (YHKIIT B TEpMiHAX BHUILUX MMOX1IHUX.

5. O3HaveHHs (CTPOT0) OMYKJIMX Ta YyTHYTUX QYHKIIN HAa MPOMDKKY. ['eomeTpryuHe TiIyMadeHHs
OIyKJIOCTI Ta yrHytocTi. O3HaueHHs TOYKHM neperuHy rpagika ¢ynkuii. HeoOxigHa ymoBa B
TOYIll TIEPEruHy I JBivl audepeHmiiioBannx (yHKIii. JloctaTHi yMOBH CTPOToi OIMyKIJIOCTI
GYyHKIIT Ta HAIBHOCTI (B1ICYTHOCTI) TOYKHU TIEPETHHY.

Tema 11. I'paghixu ¢hynxyiv ma kpusi, 3a0ami y dexapmosii abo NOJAPHIU cucmemax KoOpOUHam.
1. AcumnTotu rpadika pynkuii. Teopema nmpo 3HaXOMKEHHS KOSIIiEHTIB aCUMIITOT.
2. Cxema gocmipkeHHs GyHKIIi Ta moOymoBa ii rpadika. [Ipukmnan.

3. [lonsipHa cucrema KoopAMHAT. 3B’SA30K JAEKAPTOBUX KOOpAMHAT 3 mojsipHuMH. Ilepexin Bin
KPHBOIi, 33JJaHOT B TOJSIPHIN CUCTEMi KOOPAMHAT, 10 TApaMETPUIHOTO TOAAHHS ii B AEKapTOBil
cUCTeMi KOOpIMHAT. ACHUMITOTH KPHBHX, IO 3aJaHl MapaMeTpuyHO B JEKApTOBIH cUCTeMI
KOOpAWHAT. ACHMIITOTH KPHUBHX, IO 33aHi B OJSIPHIN CHCTEMi KOOPAMHAT.

II cemecTp

Po3oin 5. Heeusznauenuil inmezpai.

Tema 12. Heeuznauenuii inmezpan.

1. O3nauenHs nepBicHOI GyHKIII HAa MPOMIXKKY. Teopema mpo CTPYKTypy MHOKHHH TEPBICHUX
byskii Ha mpomikky. [Ipuknaa GyHKIIT HA TPOMIKKY, B IKOi HE ICHY€ MEpPBICHOI Ha IIbOMY
npoMixkky. HeBusHaueHwii iHTerpanm i #oro BiacTUBOCTi. TaOnWIs TEPBICHUX IESKUX
eneMmeHTapHuXx (yHkuin. @opmyna 3amiHd 3MiHHOI Ta QopMyJa iHTErpyBaHHS YaCTUHAMH s
HEBU3HAYEHOTO IHTErpaty.

2. PamtionanpHi  ¢yHKmii  (1poOu), po3KIaAeHHS I1X Ha HaWmpocTimi. [HTerpyBaHHS
HAMMpoCTimuX pamioHanbHUX QYHKUIA. Metox OCTporpaachbKoro BUAUIEHHS palioHaJbHOI
YaCTHUHU 1HTErpaa.

3. InterpyBanHsa (yHKIIH, parioHaTbHUX BITHOCHO paguKana 3 JApoOOBO-TiHINHOT QyHKLIT Ta
HE3aJIEKHOI 3MIHHOI.

4. InterpyBaHHs (QYHKLIH, paliOHAIBHUX BIJIHOCHO KBAJApPAaTHYHOI IppallioHaJbHOCTI Ta
HE3aJIe)KHO1 3MIHHO1, 3a TOMOMOTOI0 TifcTaHoBOK Efnepa. Jleski okpeMi BUTIAIKH (B TOMY YHCITI
IHTEerpyBaHHs BiTHOLICHHS MOJiHOMA Ta KBaJpaTHYHOI ippaIliOHaIbHOCTI).

5. Jlesiki BJIACTHBOCTI MapHUX 1 HEMapHUX PAIIOHATBHUX (YHKIIH 1 1X BHUKOPUCTAHHS TpHU
IHTerpyBaHHI pamioHaJbHUX (YHKLIA BIJHOCHO CHHyca Ta KOCHMHYca. YHiBepcajbHa
TPUTOHOMETPUYHA TiJICTAHOBKA. [HTErpyBaHHS AOOYTKY palllOHATBHUX CTEIMEHIB CHHycCa Ta
KocHHyca. [HTerpyBaHHs QyHKILIN, pallioHAIbHUX BITHOCHO €KCIIOHEHT.

P030in 6.  Busnauenuii inmezpan ma it020 3acmoCcy8anHsL.

Tema 13. Buznauenuit inmezpan ma ioz2o 3acmocy6anHtsI.

1. Po3burtss Bimpizka Ta HaOOpPH TOYOK, Y3TOKEHI 3 JaHUM po30UTTAM. O3Ha4YeHHS
iHTerpanbHUX cyM Pimana, inTerpana Pimana Ta kmacy iHTErpoBHHMX 3a PiMaHOM (yHKITiH.
[Ipuknagu 1HTETPOBHUX Ta HEIHTErpoBHUX 3a Pimanom ¢yskmiin. HeoOximgHa ymoBa
iHTerpoBHOCTI QyHKLIi 32 PiMmaHOM.
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2. Hwxni (Bepxni) cymu apOy Ta ix BmactuBocTi. O3HaYeHHsSI HUKHBOTO (BEPXHBOTO) iHTETpaia
Map0y.

3. Jlema apOy. Kpurepiii JlapOy inTerpoBHOCTI (pyHKIIiH 32 PiManoM 1 oro pi3Hi eKBiBaJICHTHI
dopmymoBanus. Kputepiit Pimana interpoBHocTi (hyHKIIN y po3yMiHHi PimaHa.

4. Knacu ¢yHKuid, interpoBHux 3a PimManom (HemepepBHI Ha BiApi3Ky (QYHKII{; oOMexeHi
GbyHKIIT, 1110 MaIOTh Ha BIAPI3KYy HE OlIbllle HIXK CKIHYEHHE YUCIIO TOYOK PO3PUBY; MOHOTOHHI Ha
BiZIpi3Ky (YyHKIIIT).

5. AnutuBHICTh iHTerpana Pimana sk ¢yHkii Biapizka. JIiHiiHICTS iHTerpana PiMmana BiTHOCHO
migiaTrerpansHoi QyHKIii. [HTErpoBaHicTh MOOYTKY Ta MOIYJsS IHTETpOBaHHMX 3a PiMaHOM
¢yskuii. Oninka Moayns iHTerpana. II03UTUBHICTh Ta MOHOTOHHICTB 1HTerpajia PimaHa, Teopema
po cepeaHe (3HaA4YCeHH) [71s iHTerpana Pimana.

6. HenepepBHicTs Ta audepeHiiiioBanicts (GyHKIII, 3amaHoi iHTerpajgoM PimaHa i3 3MIHHOIO
BEPXHBOIO MEXEI0 iHTerpyBaHHs. ICHyBaHHS TepBiCHOI y HemepepBHOI Ha BiAPiI3KY (yHKIII.
Jpyra Teopema mpo 3amiHy 3MiHHOI B iHTerpani Pimana.

7. OcHoBHa (hopMyiia iHTErpaiabHOTO umcieHHs (popmyrna Herorona-JIeiOHima) Ta i HACTIIOK
npo BigHOBIEHHA (yHKIIT 3a 11 moximHoro dYepe3 iHTerpan Pimana. dopmyna iHTErpyBaHHS
YacTHHAMHU IS iHTerpaia Pimana, Teopema rpo 3amiHy 3MiHHOI B iHTerpani Pimana.

8. OCHOBHI BIIaCTUBOCTI IUIOII MHOTOKYTHHMX (iryp. O3Ha4eHHs HIKHBbOI Ta BEpXHBOI ILIOLL,
B3araJi, IJIONIl Ta KBaJPOBHOCTI MHOYKHH Ha IUToLuHI. KpuTepiil KBagpoBHOCTI MHOMKHH.

9. KBagpoBHiCTh KPUBOIIHIIHOT Tpamnelii Ta 3HaXOKEHHS 11 TUTOIII.
10. KBagpoBHiCTh KPUBOJIIHIHHOTO CEKTOpa Ta 3HAXO/HKEHHS HOTO TUTOIII.

11. Jlomxkuna kpuBoi. BractuBocTi cripsimitoBaHoi KpuBoi. Teopema mpo oOUMCIICHHS AOBXHUHU
kpuBoi. Hacminku.

12. Ky6oBHicTb Tin. Kputepiit kyboBHOCTI. OGunciIeHHs 00’ eMy Tifa, ke 37100yTe 00epTaHHAM
rpadika ¢yHkIii HaBkoo Bici OX.

13. KBagpoBHICTb MOBEpXHI OOEpHEHHs. 3HAaXOPKEHHS IUIOIIl MOBEpPXHI, SKy 3100yTO
oOepHeHHsM rpadika ¢yHkii HaBkoso Bici OX.

Po3zoin 7. Heenacui inmezpanu ma uuciogi paou.

Tema 14. Heenacni inmezpanu.

1. O3HaveHHs HEBJIACHOTO 1HTETpaia o0 HEOOMEKEHOMY IPOMIKKY (iHTerpana 1-ro poay), Horo
30ikHIcTh. ETamonnuit interpan 1-ro poay, ioro 30ikHicTh. Kpurepiii Komii 30ixkHOCTI
HEBJIACHOTO 1HTErpajia o HeoOMeKeHOMY MPOMDKKY. Kputepiit 301)KHOCTI HEBJIACHOTO 1HTErpaia
BiJ HeBix eMHOI QyHKIi. O3HaKa MOPIBHSHHS 301KHOCTI HEBIACHHUX IHTETPaliB 1 1i HACIIIKU.
[Tpuknan.

2. O3HaueHHs1 a0COMOTHOT Ta YMOBHOI 301’KHOCTEH HEBIACHHUX IHTErpaliB 1-ro pomay. 3B’s30K
30DKHOCTEH HEBIIACHMX IHTErpamiB Bix ¢yHKIii Ta Bixm Moxyns ¢yHkiii. O3naku Jlipixie Ta
Abens 301kHOCTI HEBIacHOTO iHTerpana 1-ro pony. [puxmaau.

3. O3HaueHHs HEBJIACHOTO 1HTETpasia BiJg HeoOMexkeHoi (QyHKIii (iHTerpana 2-ro poay), WOro
30ikHicTh. ETamonnuit inTerpan 2-ro poay, Horo 30ikHicTh. Kpurepiii Komri 30ixkHOCTI
HEBJIACHOTO 1HTerpaJia Bij HeoOMexeHoi ¢pyHkiii. Kpurepiii 301)KHOCTI HEBJIACHOTO 1HTETpasia Bijl
HeBin eMHOI (pyHKuil. O3Haka MOpIBHSAHHS 301KHOCTI HEBJIACHUX IHTErpadiB 1 ii HACIIAKH.
[Tpuknan.

4. O3naveHHs aOCONIOTHOI Ta YMOBHOT 30DKHOCTEH HEBIIACHUX IHTETPaNiB 2-TO POAY. 3B’SI30K
30DKHOCTEH HEBJIACHMX IHTerpamiB Bix ¢yHKIIi Ta Bix moxyns ¢yHkmii. O3naku Jlipixie Ta
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AGenst 301KHOCTI HEBIIACHOTO IHTErpajia Big HeoOMexeHoi (yHKmii (iHTerpasia 2-ro poay).
ITpuknanu.

5. BnactuBocTi HEBNAacHUX I1HTErpajiB  (JIIHIMHICTH HEBJIACHUX IHTErPajiB  B1JIHOCHO
migiHTerpanbHO1 QYHKIIIT; a ANTUBHICTh HEBIACHOTO 1HTErpajia sk QyHKIliT mpoMikKy). Dopmynu
3aMiHM 3MIHHOI Ta 1HTETPYBaHHS YaCTMHAMH [JIsl HEBJACHHUX iHTerpainiB. @opmyna HeroTona-
JleitOHina A HEBIACHUX iHTerpasiB. [ 0JJ0BHE 3HaUEHHS HEBJIACHOTO 1HTETpana.

6. B-pynkuis Ta [-¢ynkmis Eiinepa.
Tema 15. Hucnosi psaou.

1. O3HaueHHs psjgy, WOTO YacTKOBUX CyM 1 30DKHOCTI psgy. HaimpocTimi BimacTHBOCTI
yucnoBux psaniB. Kputepiii Komri 301kHOCTI uncnoBux psiaiB. HeoOximHa ymoBa 301KHOCTI
qrcnoBoro psay. ['apmoniiinuii psa. Cyma HECKIHUEHHOI TeOMETPHYHOT ITpoTrpecii.

2. Psanu 3 HeBiT' €MHUMHU 4YJieHAMH, O3HAaKM iX 301KHOCTI (03HAKa MOPIBHSHHA Ta i HACHIIKH,
o3Haka Jlamambepa, paamkampHa Ta iHTerpainbHa o3Haku Komri, o3nakm Paabe Ta Iayca
36iHOCTI psiniB). [Tpukimamy.

3. Paau 3 uepryBanHsM 3HaKiB 1 JieiiOHIeBchKi psaau. O3Haka JleiOHima 30iKHOCTI psmiB 1 ii
Haci10K. AGCOIIOTHA Ta YMOBHA 301)KHOCTI psifiiB. 3B’S130K 301KHOCTI psLy 31 30DKHICTIO Py,
CKJIaJICHOTO 3 MOJYJIB 4WieHIB BUXigHOTO psmy. O3Haku [lipixie Tta AGens 301KHOCTI psiiB.
ITpuknanu.

4. O3Ha4yeHHS TEPECTAHOBOK YHCIOBOTO psay. TeopeMu mpo 30DKHICTE PSIy, OTPUMAHOTO
MEPECTAHOBKOIO WIEHIB abCOMIOTHO 301KHOTO 4rciaoBoro psay. Teopema Pimana. Jlii 3 psimamu.
O3zHaueHHs 100yTKy unciaoBux paniB. Teopema Komri npo 1o0yTok psis.

Po30in 8. @yukuionanvui nociiooenocmi, pynxuyionanvui paou. Cmenenegi paou.

Tema 16. @ynuxyionanvui nocniooenocmi ma psaou. Cmenenegi paou.

1. O3HaueHHss (QYHKLUIOHAJIBHUX TMOCHIJOBHOCTEH Ta (yHKIIOHANIBbHUX psaiB. O3HauyeHHsS
30DKHOCTI Ta piBHOMIpHOi 30DKHOCTI Ha MHOXHHI (DYHKI[IOHAJTBHUX TIIOCIIZOBHOCTEH Ta
dbyHkionansHUX paAniB. Biamosinui nmpukiaau. Kpurepit Komi piBHOMipHOi 301KHOCTI Ha
MHOXHHI ()YHKIIIOHAJILHUX TOCIIJJOBHOCTEH Ta (DyHKIIOHAIBHUX psaAiB. Kpurepiii piBHOMiIpHOT
30DKHOCTI  (yHKIIOHAJIBHUX TIOCTIAOBHOCTEH, Hachigok. HeoOximHa ymoBa piBHOMIPHOI
301KHOCTI (PyHKIIIOHAIBHOTO psiy.

2. Teopema mpo piBHOMIpHY 301KHICTH (DYHKI[IOHAJIBHOTO psy, WICHH SIKOTO OTpPUMaHi
NOMHOKEHHSIM ~4WICHIB PIBHOMIPHO 30DKHOTO pAxy Ha oOMmexeHy ¢yHkuito. O3Haku
Beiiepmpacca, A6ens Ta Jlipixie piBHOMIpHOT 301KHOCTI (DYHKITIOHAIBHUX PSIIB.

3. Teopema mpo HemepepBHICTh CyMH (YHKILIOHAJIBHOTO psiny. Teopema mpo iHTErpoBaHICTh
cymu (YHKIIIOHAJILHOTO Py (Teopema Mpo MOUIeHHE IHTeTpyBaHHS ()YHKIIIOHAILHOTO PSIY).
Teopema mpo nudepeHIiioBaHICT CyMH (YHKIIOHAIBHOTO psALy (TeopemMa Mpo MOUJICHHE
nudepeHIiroBaHHs (PYHKITIOHATBHUX PSIiB).

4. O3HayeHHs cTeneHeBoro psay. Popmynu st 00UMCICHHS pajiycy 301KHOCTI CTEIIEHEBOTO
pany (Komri-Anmamapa, [lamambepa). Teopema mpo abcomoTHY 30DKHICTh CTETICHEBUX PSITIB.
Teopema Abens. Teopema npo piBHOMIpHY 301KHICTb CTETIEHEBOTO PSIIy Ha BiAPI3KY.

5. ApudmeTnyHi A1l HaJ CTETICHEBUMU PsIaMHU.

6. O3HaueHHs aHamiTHYHOI PyHKIIT B ToUIi. BractuBocTi aHamitTnuHux QyHKIiH (HE0oOXiqHa Ta
JIOCTaTHHO YMOBH aHAMITHYHOCTI QyHKIT y Toult). [Tpuknan HeckiHueHHO nudepeHiiiioBaHol
YHCI0BOT (PYHKIIT AIMCHOTO apryMEHTY, sIKa HE € aHAJII THYHOIO.

7. CteneHeBi psAIU 3 KOMIUIGKCHUMU YWICHAMM.

Po30in 9. Mempuuni npocmopu. /luchepenuianvre yucienna Qyukuin KinbKox sMiHHUX.
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n
Tema 17. Mempuunuii npocmip R . /Juepepenuianvne uucnenns ¢yuxuin Kinokox
3MIHHUX.

n . . .
1. O3HaueHHsI MeTpuKH Ta MetpuuHoro mpocropy. Ilpuxmax (R, p). Bigkpuri (3amkHEHi)
R .
MHOXHHHU y MeTpuyHoMy mpoctopi (R, p), npuxiaau. BracTuBOCTI BiAKpUTHX (3aMKHEHHX)
n . .
MHOXUH B (R, p). O3HaueHHs £-0KOJIIB Ta IPOKOJIOTUX E-OKOJIIB.

2. O3HayeHHs JlaMeTpa MHOKUHU Ta 00OMEKEHOT MHOKUHU. BIacTUBICTh BITIIBHOCTI TOYOK Y
METPUYHOMY TMpocTOpi. [I'paHn4Hi TOUKM MHOXKHH. O3HaueHHsS 130JIbOBAHMX, BHYTPIIIHIX,
30BHIMNTHIX 1 MEKOBUX TOYOK MHOXKUH Y METPUYHHUX MIPOCTOpaX. 3aMUKAaHHSA MHOXKHH, KOMITAKTH

y pocTopi R",

. . | . . . .
3. O3HauenHs nocnigoBHocTel y npoctopi R . O3HayeHHs TpaHUII MOCTITOBHOCTI Y POCTOPi

R. 30bxHi Ta (QyHAaMEHTAIBHI MOCTIIOBHOCTI. 3B’A30K MDK (DyHIaMEHTAJIbHICTIO
MOCJTIIOBHOCTI Ta 11 30DKHICcTIO. Teopema bonbiano-Beliepmrpacca. O3Haka KOMITAKTHOCTI.

4. O3nayeHHsa rpaHulli QyHKIIT KiIbKkoX 3MiHHHX 3a Komri Ta 3a Ieifne. I'panung ¢yHKuii mo
MHOkHHI. O3HaueHHs1 HemepepBHOCTI (YHKIN KiTbKOX 3MiHHHX. Teopema BeliepmTpacca.
PiBHOMipHa HemepepBHICTh (yHKIIN Kinbkox 3miHHHX. Teopemu KanTopa Ta Teopema mpo
TPAHMII0 KOMITO3MINT BimoOpakeHb. [lpuknan ¢yHKmii ABOX 3MIHHHMX, ISl SIKOI HE iCHY€E
BCeOIYHOI TpaHMlli, ajie iICHye TpaHULs 32 OyAb-IKUM HAIPSIMKOM.

5. O3HaueHHs audepeHIiioBaHOCTI B TOYIll (YyHKIII KUIBKOX 3MIiHHHX, AudepeHIiiaia Ta
noxigHoi ¢yHkuii B Toumi. HeoOximna ymoBa audepeHuiioBHOCTI ¢QYHKHIi (3B’SI30K MiX
HerepepBHIcTI0O Ta nudepeHmiiioBHicTIO GyHKIII B Touii). O3HauYe€HHS YaCTHHHUX IMOXIIHHUX
¢yHKUiH B TOYIl Ta TeopeMa Npo 3B’s30K audepeHmiiioBaHocTi ¢GyHKOii B ToUll 3
nu(depeHIIHOBHICTIO B il TOYIN 32 OKpeMUMH 3MiHHUMHU. [Ipukiaa GyHKIIi ABOX 3MIHHUX, JJIS
SIKO1 ICHYIOTB YC1 YaCTHHHI MOX1/IHI y TOYIIi, aje sika He € Au(epeHUiH0BaHOIO Y Iii TOYIII.

6. loctaTHs ymoBa audepeniiioBanocTi GyHKIii B Touri. O3HaueHHS HETIEpepBHOI qudepeHii-
fioBaHOCTI BiTOOpa)keHHS Ta ii 3B’S130K 3 HEMEPEPBHICTIO YACTUHHHUX MOXITHUX KOOPIUHATHUX
dbyukii. ['eomeTpuune TiaymadeHHs nudepeniiiioBaHocTi GyHKIIIT TBOX 3MIHHUX (B TOMY YHCIT1
PIBHSIHHS TOTUYHHUX Ta HOPMJIBHUX IUIOIIKH 10 Tpadiky QyHKil, TIyMaueHHs AudepeHiiany).

7. IlpaBwia audepenititoBanHs QyHKIIH KUIBKOX 3MIHHUX (TeopeMa mpo audepeHiiiioBaHiCTh
KOMITO3UIIiT Ta 11 HacHimoK (popmyna miast 0OUMCICHHS YaCTUHHUX MOXITHUX CKJIAIHOT (QYHKIIT
KUIBKOX 3MIHHUX, IHBApiaHTHICTH (hOpMU mepiIoro AudepeHIiana).

8. IloxinHa QyHKIii 3a HanmpssMKOM. TeopeMa Mpo iICHYBaHHS MOXIAHHUX 3a BCiMa HaMpsMKaMu
it AuQepeHiioBHOI y BHYTPIIIHIA TOYIl (YHKIIT Ta 3B’SI30K IMOXITHOI 3a HANPSMKOM 3
rpagienToM ¢yHkiii. ['eomerpuunuil 3mict rpagieHta ¢yHkuii. OpTOroHaNbHICTh Tpaji€HTa
¢byHKIii B TOYI 0 JiHIi piBHS, IO MPOXOIUTH Yepe3 IF0 TOUKY.

9. YactunHi moxigHi QyHKOii M-mopsaky B Toumi. HeoOxigHi (moctaTHi) yMOBH M pasiB
mdepeHIifoBaHOCTI QPyHKIIIT B TOYII.

10. Teopema IlIBapma mnpo PpiBHICTH 3MIMIAHUX MOXIJHUX JAPYTOro MOPSAAKY. 3B SA30K
nudepeniianis GyHKIi 3 YaCTHHHUME MOX1THUMHU. JludepeHIiany BUIIUX MOPSAKIB i QyHKIiT
0araTboX 3MIHHUX, IX HEIHBAPIaHTHICTb.

11. ®opmyna Teitnopa s GyHKIIA KiTBKOX 3MIHHHX 13 3JIMIIKOBUM 4wieHOM Yy (opmi IleaHo.
®opmyna Teitnopa s GyHKINH KUTbKOX 3MIHHHX 13 3JIMIIKOBUM 4iieHOM Y dopmi Jlarpamxka.

12. O3navyenHs ¢yHKOii, 3a7aHoi y HESIBHOMY BHIUIAAl. Teopema mpo icHyBaHHS (yHKIII,
3aanoi HesiBHO. Teopema npo nudepeHiiiioBaHicTh HesIBHUX (DYHKIIIN.
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13. HesiBHi ¢yHKHii KimpkoxX 3MiHHHX. Teopema mpo icHyBaHHS Ta Au(epeHLiHOBaHICTh
HESBHUX (PYHKIIIH KUTBKOX 3MIHHUX.

14. HesiBHi ¢yHKIi, 3a1aH1 32 JOTOMOTOI0 CHCTEMH piBHSAHB. MaTpuiis SIko0i, sikobiaH cucteMu
piBHsHB. Teopema mpo po3B’si30K Ta qUEPEHIIOBaHICTh PO3B’A3KY CHCTEMHU.

Po30in 10. Excmpemymu (hyukuii KiibKoX 3MIHHUX.

Tema 18. Excmpemymu hynKuiii KiibKox 3MIHHUX.

1. O3Ha4yeHHS JIOKAIBHUX EKCTPEMyMiB (CTPOTMX Ta HECTPOTHX) (YHKIH KUTBKOX 3MiHHUX.
HeoOximHa yMOBa BHYTPIIIHBOTO eKCTpeMyMy audepeHIiiioBanoi GyHKIIIT, HACTiA0K.

2. JloctaTHi yMOBM HasBHOCTI (BIACYTHOCTI) JIOKQJIFHOTO BHYTPIIIHBOTO EKCTPEMyMy B
CTallloHapHIM Toumi ABiul audepeHiiiioBaHol (QyHKINI, HACHIIOK AN BUMAAKy (yHKIIi ABOX
3MIHHUX.

3. O3Ha4yeHHs YMOBHOIO €KcTpeMyMy (YHKIIi KUIBKOX 3MIiHHMX. MeTOoJ HEeBU3HAUYEHUX
MHOXHHKIB Jlarpamxka. IIpukinan 3HaXO/KEHHS YMOBHOTO €KCTPEMyMY 3a O3HAUEHHSM Ta 3a
meronoM Jlarpanxa.

4. Metoa HalilMEHIITNX KBaJIPaTiB.

Po3oin 11. Kpamni inmezpanu Pimana.

Tema 19. Iloogiiini inmezpanu.

1. 3agaua mpo o0’eM mWIIHAPUYHOTO Opycy. Po30UTTS NpsAMOKYTHHKA, IiaMeTp PpO3OUTTS
IOPSIMOKYTHHUKA, IHTErpajbHl CyMHM, TMOABIMHI IHTErpaiu MO MNPAMOKYTHUKY. O3HaueHHs
iHTerpoBanoi 3a Pimanom ¢yHnkuii Ha mpsMokyTHHKY. HeoOximHa ymoBa iHTErpoBaHOCTI 3a
Pimanom. Bepxni Ta HmxHI cymu [lapOy Ta ix BmactuBocTi. Kputepiit Pimana inTerpoBanocTi 3a
Pimanom oOmexeHoi (yHKINT, BU3BHAYEHOI HA MTPSIMOKYTHHKY.

2. [loxBiiiHMii iHTETpas MO AOBUIBHIA OOMEXeHI MHOXHHI. J[ocTaTHI YMOBH iHTETpOBAaHOCTI
byukuii. [Ipuknaa 3HaX0MKEHHS MOABIHHOTO 1HTETpala 32 O3HAUCHHSIM.

3. BmactuBocTi monBiliHOTO iHTErpady (aJUTHBHICTH MOJABIHHOTO iHTerpana Pimana sk QyHKmii
MHO>KWHH, JIHIHHICTh MOJIBIMHOTO 1HTErpaja BiTHOCHO MiJIHTErpanbHOI QPYHKIT ABOX 3MIHHUX,
IHTETrpoBaHICTh MOOYTKY Ta MOAYJS IHTErpoBaHUX (YHKIIH, OIiHKAa MOIYJS iHTerpania,
MO3UTHBHICT, Ta MOHOTOHHICTh TOABIMHOTO IHTErpajia, TeopeMa Mpo cepeaHe (3HAYCHHS) s
MOJIBIHHOTO 1HTErpasa).

4. Jlema mipo OOYHCIICHHS TIOIBIMHUX 1HTETpaJIiB BiJl IHTETPOBAHOI Ha MPSIMOKYTHHUKY (DYHKIIIT 32
JIOTIOMOTO10 TTOBTOPHUX. Teopema mpo 0OYMCIEHHS MOABIHHUX 1HTErpaliB BiJl IHTEPOBAHOI Ha
KPUBOJIHIWHIN Tpaneriii yHKIli 3a J01moMoro moBTopHUX. [Ipukiian o0UMCIeHHs TOABIHHOTO
1HTerpaja 3a JOMOMOTOIO 1€l TeOpeMHu.

5. IInoma moBepxHi. 3HAXOHKEHHS TUIONII TTOBEPXOHb, K1 3aJaHl PI3HUMHU CIToco0aMu (SIBHO Ta
3a JIONIOMOTOI0 ITapaMeTpiB).

6. 3acTocyBaHHS MOABIHHUX 1HTETPaAJIiB B MEXaHIIII.
Tema 20. Ilompiiuni inmezpanu.

1. 3agaua mpo oOuucieHHs wmacu Tina. Po30utTs mapaneneminena, aiamMeTp PO30OUTTS
napaseserninesa, iHTerpaibHi CyMH, MOTpiMHI iHTerpaau mno mnapaneinenineny. O3HayeHHs
iHTerpoBanoi 3a Pimanom ¢yHkiii Ha mapanenemnineny. HeoOximHa yMoBa IHTETpOBaHOCTI 3a
Pimanom. Bepxni Ta HmxHi cymu [lapOy Ta ix BmactuBocTi. Kputepiit Pimana interpoBanocTi 3a
Pimanom oOMmexxeHoi ¢GyHKII, BHU3HA4YeHOI Ha mapaneinemnineny. I[loTpiliHuii iHTEerpay Mo
JIOBUIBHOMY TiJTy.
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2. loctatHi ymoBu iHTerpoBanocti Qynkuii IIpoctopoBa wmipa Xopmana. BmactuBocri
noTpiiHOro iHTerpany. O0uncIeHHs NOTPIMHMUX 1HTErpaliB 3a JOIOMOT'OI0 TOBTOPHHUX.

3. 3amiHa 3MiHHMX B TOTpiHUX iHTerpanax. CdepuuHi Ta IMIIHAPUYHI KOOPAMHATH,
3HaXO/PKEHHS 00’ eMy.

4. 3actocyBaHHS MOTPIHHKUX IHTErPATiB y MEXaHIIIL.
5. MHorokpatHi inTerpanu. Teopema DyOiHi.
III cemecTp

Po30in 12. Kpueonininuni ma nosepxnegi inmezpanu. Enemenmu meopii noas.

Tema 21. Kpueoniniiini inmezpanu.

1. 3agaya npo 3HaxOomKEeHHS Macu KpHBoi. O3HaueHHs KPUBOIIHIMHOTO iHTerpaiga l-ro pomy mo
NPOCTIN TIAAKIA KpWBIHA, HOTO HE3aIeXHICTh BiJ BHOOpPY MapaMeTpH3allii Ta Teopema Ipo Horo
3BeJIeHHS J10 iHTerpana Pimana. BrnacTuBocTi KpUBOMiIHIHHUX iHTErpaiiB 1-ro pomy.

2. OpienroBaHa kpuBa. KpuBomiHiiHHMI iHTErpad 2-TO poOIy, HOTO BIACTUBOCTI. 3BEICHHS
KPHUBOIIIHIIHOTO 1HTErpay 2-To poay J0 BU3HAYCHOTO iHTErpaiy.

3. 3B's130K MK KpUBOMIHIMHUMH iHTerpanamu | Ta 2-ro poay. Qi3udne TIayMadeHHS KPUBOJIIHIHHAX
IHTErpaiB 2-Tro posy.

4. O3HaueHHs TTaJIKO1, peryJIsipHOi, 3aMKHYTOI KPUBOI, IPOCTOT0 3aMKHYTOI'O KOHTYPY; 3aMKHYTO1
00macTi, 01HO3B’sA3HOI 00J1ACTi; JOAATHOTO HampaBlieHHs 00xoxy Koutypy. Popmyna I'pina.,
HACIJKY (3HAXO/KEHHS TUTONIIH MHOHH).

5. O3HaueHHs1 BEKTOPHOro, MoTeHMLiiHoro mnois. Kputepilt motenuiiiHocTi mosiss. Teopema mpo
HE3aJICKHICTh KPHUBOJIHIHHOTO iHTErpaja 2-ro POy BiJ IyTi IHTETpyBaHHS (IOCTAaTHS yMOBa
MOTEHIIIHOCTI TTOJI).

6. ExBiBajyIeHTHI TOCTAHOBKH 33/1a4i PO HE3AIEKHICTh KPUBOJIIHIMHOTO iHTETpaia 2-ro poy Bif

.. - .. . .y . . 2
IyTi IHTErpyBaHHs Ta KpUTEpiil Takoi He3anexHocTi. Kpurepiit morennianpHocTi onst y R
Tema 22. Ilosepxnesi inmezpanu.

1. OnHocTOpOHHI Ta ABOCTOpPOHHI TOBepxHi. CTOpoHA TOBEpXHI. 3HAXOIKCHHS HAIPABIISIOUMX
KOCHHYCIB HOpPMaJli JUIsi TIOBEPXOHb, sIKI 3a[aHl SBHO Ta 3a JONOMOIOI0 mapamerpiB. OpieHTaris
nosepxHi. [IpocTi kyckoBo-T/a/IKi TIOBEPXHI.

2. IToBepxHeBi iHTerpamy 1-ro pojy 1o JBOCTOPOHHIM KyCKOBO -IVIaJIKMM MOBEPXHAM. 3BEICHH:
MOBEPXHEBOTr0 1HTErpalty 1-ro pofay A0 MOABIHHUX 1HTETpaiiB, HACIIIKU. (7S TIOBEPXOHb, K1 3aaHl
3a JIONIOMOT'OK0 TTapaMeTPIB, IBHO, 3HAXOKEHHS IJIOIIMHH [TOBEPXHI).

3. IoBepxHeBi iHTErpanu 2-ro pogy 1no BUOpaHiii CTOPOHI MOBEPXHI. 3B 30K MiX MOBEPXHEBHMHU
iHTerpasamMu 1-ro W 2-ro0 poAiB IO JBOCTOPOHHIM TIJIaJKUM MOBEpXHAM. HesanexHicTh
MOBEPXHEBOT0 iHTErpaia 2-ro poy Bia BUOOPY mapamerpu3arii npH (ikcoBaHiii opieHTalil Ta Horo
3aJICKHICTH BiJl OpieHTarii moBepxHi. opMyia 1j1si 00UMCIEHHS TOBEPXHEBOTO 1HTErpaia 2-ro poy
yepe3 KpaTHUH 1HTerpal.

Tema 23. Enemenmu meopii noas.

1. Cxamspui, BexTopHi mons. Onepatop ['aminbToHa, TpanmieHT. JlMBepreHuis, HUPKYJALis,
pOTOp, TOTOK BEKTOpPHOTo mojsi. Kpurepiii MOTEHIIaThbHOCTI BEKTOPHOTO IMOJS Ta KPUTEPii
COJICHOTAAJILHOCTI BEKTOPHOTO IOJIsl B 00JIACT1 B TEPMiHAX €JIEMEHTIB Teopii moJIsl.

2. ®opmyna Crokca. ®@opmyna I'ayca-OcTporpajachbkoro. Ix ¢opMmymoBaHHS y TepMiHaxX
BEKTOPHOT'O aHaJIi3y.
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Po30in 13. @ynxuii komnaekcnoi sminnoi. /lugepenyiiioeanicmos ma inmezpoeanicms
dyukuin komnaekcnoi 3sminnoi. @opmyna Kowii. Padu Jlopana.

Tema 24. @yukuii komnnekcnoi 3minnoi. /lugpepenuiiioeanicme ma inmezposanicmeo
¢yukyin komnnekcnoi sminnoi. Paou Jlopana.

1. ®ynknii kommiekcHOi 3MiHHOI. ['paHuIlst, HenepepBHICTh Ta AudepeHniioBaHicTy (QYHKIIIT
KOMILIEKCHOI 3MiHHOI. YMoBH Komi-Pimana ([lanambepa-Eiinepa).

2. ['eomeTpruHe TIIyMadeHHS apryMeHTy Ta MOAYJIs moxiaHoi. KondopmHi BinoOpaskeHHS.
3. EnemenTtapni GyHKIITI KOMIUIEKCHOT 3MiHHOT.

4. IHTerpoBaHIiCTh PYHKIIT KOMILJIEKCHOI 3MiHHOI. Popmyna Kori.

5. [3o1p0BaHI Toukw, ix K1acudikais. Psau Jlopana.

6. JIumku Ta X 3acTOCYBaHHS 0 OOYHCIICHHS 1HTETPaiB.

Po30in 14. /lughepenuianvui pienanna ma cucmemu oudhepeHuiaib HuUX piHAHb.
Ilepemeopennsa Jlannaca.

Tema 25. /lugpepenyianvhi pieHAHHA.

1. Iudepenuiansui  piBHsHHS ([IP) n-ro nopsaxky. 3amava Komn JIP. I'eomerpuuna
inTepnpertauist AP 1-ro nopsnaky. Hopmansna cucrema (HC) JIP. 3Benenns 1P k HC. 3anaua
Komi HC.

2. PiBHSHHS 3 BiJOKpEMJICHUMH 3MIHHUMH Ta PIBHSHHS, SIK1 10 HUX 3BOJSTHCS.

3. JliniifHi audepeHnianbHi piBHSHHS NEPIIOTO MOPSaKy. MeToan iHTerpylo4oro MHOKHUKA Ta
Bapiallii 10BiIbHOI cTanoi. PiBHAHHA y MOBHUX Tu(epeHirianax.

4. JliniiiH1 qudepeHnianbHl piBHAHHS BUIIOro nopsanaky. Ilpunuun cynepnosunii. JlerepmiHaHT
Bponcekoro. Teopema nipo po3B’s3ku JiHiiHUX JIP.

5. JliniifHi nudepeHmianbHi piBHSIHHEA 31 cTanmuMmu kKoedimientamu. PiBasuus Eitnepa. Teopema
npo po3B’sa3ku diHiHUX J[P. MeTtoz Bapiallii JOBUIBHUX CTaTHX.

6. JliniiiHi cucTeMu TudepeHIiaTbHIX PiBHSHb.
7. JIiHiitHi cucteMu AuQepeHIiaIbHIX PIBHSIHB 31 CTAIUMU KOe(illi€eHTaMH.
Tema 26. Ilepemeopennsn Jlannaca.

1. 3o0paxenns Jlamutaca st KycKOBO-HemepepBHOI ¢yHKIii. OpuruHam, IOKa3HUK POCTY
¢yHkuii. 3HaxomKeHHs 300paxenHs Jlamaca 1y KOCHMHYca Ta 3B'S30K 3 300paxkeHHsaM Jlarnaca
s cunyca. Oynkiis Xesicaiina. TeopeMa nmpo €1MHICTh, HACTIIOK.

2. BnactuBocti 300paxens Jlamnaca (momiOHICTh, TIHIMHICTD, 3MIlIEHHS, AUPEPEHIIHOBAHICTh
300pa’keHHs] Ta OpHWIiHAaja, IHTErpyBaHHsS 300pa)KCHHsS Ta 3alli3HEHHs opurinana). Omneparis
3ropTku QpyHKIiH Ta ii BnactuBocTi. Popmyna [roamens.

3. 3acTocyBaHHS ONEPAIifHOTO 3YUCICHHS B AUQEpEeHITiaIbHUX PIBHIHHSX.
Tema 27. Teopia cmiiikocmi.

1. OcHOBHI MOHATTS Te€OPii CTIHKOCTI. ['€OMEeTpUYHUIT 3MICT CTIMKOTO PO3B’SI3KY.

2. CTiiKicTh NiHIHHUX cuCTeM Tu(epeHIiaTbHIX PIBHSIHb.

3. Teopema JlsmyHOBa Mpo AOCTIHKEHHS Ha CTIHKICTh 3@ MEPIIUM HAOIHUKECHHSIM.

4. ®yukuis JlsmyHosa.
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3. CTpyKTYypa HAaBYAJIBHOI IMCIMILIIHI

Kinexicte rogua

Jenna dhopma

Ha3zBu po3aimiB i TeM

y TOMY YHCIi

Ycworo

JI* n |mab | iHg | Cp
1 2 3 4 5 6 7
I cemecTp

Po3zain 1. EsremenTH JiHiliHOI ajareopu.
Tema 1. KommiekcHi yncna. 10 2 2 6
TeMa 2. Marpuiii, BU3HAYHUKU Ta CUCTEMU JIHIHHUX 20 8 4 3 5
pIBHSHB.
Tema 3. .EJ'IGMCHTI/I BEKTOPHOI areOpy Ta Teopii JIHIHHNX 29 12 4 2 4
IPOCTOPIB.
Pasom 3a posnizom 1 52 22 10 5 15

Po3aia 2. EleMeHTH aHATITHYHOI reoMeTpii.

Tema 4. 'Anre6pa1qH1 JiHIT IepIIoro MOpsAaKy Ha 16 6 4 5 4
TUIOIIKMHI 1 B IPOCTOPY.
Tema 5. ' _Anre6pa1qH1 JiHIT APYTOTO MOPSIAKY Ha 14 6 5 5 4
TUIOIIKMHI 1 B IPOCTOPY.

Pazom 3a pozninom 2 30 12 | 6 4 8
Po3ain 3. /lesiki eleMeHTH Teopii YMCI0BUX MHOKHUH Ta JIoriku. KomMmiiekcHi yucia.
I'panuus, HenepepBHicTh GyHKIIH.

Tema 6. [lesixi enneMeHTH T€OpPii YUCIOBUX MHOKHH Ta 8 5 2 4

JIOTIKH.

Tema 7. I'panuns GhyHKII. 22 10 6 6
Tema 8. Henepepsaicts yHKIIj. 12 4 2 6
Pasowm 3a posainom 3 42 16 10 16

Po3nin 4. IndepenniiioBanicts pynkuii. [loxigni Ta nudepeHuiagm BUIIUX NOPAAKIB.

®opmy.ia Teitnopa. Jocainxennsa ¢gynkuii, rpadiku ¢pyHkuiii Ta kpusi, 3a1ani y
JeKapToBiil a00 NMOJAPHiIH cCHCTEeMAaX KOOPAUHAT.

S . 14 6 2 6
nudepeHIian i moxiaHa.
Tema 10. IToxigni Ta qrpepeHIiaTN BUIIIX MOPSIKIB.
. 14 4 2 8
®opmyna Teitnopa.
Tema 11. I'padiku ¢pyHKLIN Ta KpUBI, 3a1aH1 Y 13 4 2 7
JIEKapTOBIN a00 MOJSPHIN CUCTEMaX KOOPAMHAT.

Pazom 3a posninom 4 41 14 | 6 21
Ycworo roaus 3a I cemectp 165 64 | 32 9 | 60
II cemecTp
Po3zain 5. HeBusnavenwuii inrerpaJ.

Tema 12. HeBu3nauenuit interpai. 25 8 4 4 9
Pazom 3a posninom 5 25 8 4 4 9
Po3nin 6. Busnauenmii iHTerpaj Ta iioro 3acToCyBaHHsI.

Tema 13. Busnauenuil iHTerpaj Ta Horo 3aCTOCyBaHHS. 29 12 6 11
Pasowm 3a po3ainom 6 29 12 6 11
Po3zain 7. HeBaacHi iHTerpajm ta 4ucjioBi psian.

Tema 14. HeBnacHuii inTerpai. 14 4 2 2 6
Tema 15. Yucnogi psim. 20 8 4 2 6
Pazom 3a pozainom 7 34 12 | 6 4 |12
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Po3ain 8. dyHk1ioHaabHi NOCaiT0BHOCTI, yHKIioHAJBHI psiau. CTeneHeBi psau.

Tema 16. @yHKIIIOHAIBHI TOCTIIOBHOCTI Ta PS/IH.
CrerneHesi psam.

16

6

4

1

5

Pazom 3a po3aiiiom 8

16

6

4

1

5

Po3nin 9. Merpuusni npocropu. /IndepenuiajibHe YncaeHHs

YHKUi# KiTbKOX 3MiHHHX.

Tema 17. Merpuunuii npoctip R". Jludepenuiansue

o . 26 14 | 4 8
YUCIIeHHs (DYHKIIIH KUTbKOX 3MIHHHX.
Pasom 3a posnizom 9 26 14 4 8

Po3zain 10. Exkctpemymu ¢pyHkuniii KiibkKoOX 3MiHHHX.
Tema 18. Exctpemymu GyHKITIH KIJTBKOX 3MIHHHX. 15 4 4 7
Pasom 3a posnizom 10 15 4 4 7
Po3nin 11. Kpatni interpanu Pimana.
Tema 19. [loxsiitHi iHTErpany. 10 4 2 4
Tema 20. [ToTpiiiHi iHTErpajn. 10 4 2 4
Pasom 3a posnimom 11 20 8 4 8
Yceporo ronus 3a Il cemectp 165 64 | 32 9 | 60
III cemecTp
Po3aia 12. KpuBoJiniiiHi Ta moBepxHeBi inTerpaau. EnemMenTn Teopii moJs.
Tema 21. KpuBodiHiiiHi iHTErpaim. 14 2 4 8
Tema 22. [ToBepxHEBi iHTErpay. 20 4 8 8
Tema 23. Enementu Teopii mos. 16 2 4 4 6
Pasom 3a posninom 12 50 8 16 4 22
Po3nin 13. ®ynknii KoMiekcHoi 3MiHHOI. /IndepeHniiioBaHICTh Ta INTEIPOBAHICTH
¢yHKuiil kommiiekcHoi 3MiHHOI. @opmyJia Komi. Psinu Jlopana.

Tema 24. OyHKIIIT KOMIUIEKCHOT 3MiHHOI.
JudepeniiiioBaHiCTh Ta IHTETPOBAHICTh (DYHKITIH 48 10 | 20 18
KOMIUIEKCHOT 3MiHHOI. Psimm JlopaHa.

Pasowm 3a posninom 13 48 10 | 20 18
Po3nin 14. ludepennianbHi piBHAHHSA Ta cHCTeMH TH(epeHIiaTbHUX PiBHAHbD.
IleperBopenns Jlamiaca.

Tema 25. JIudepeniianbHi piBHSIHHS. 42 8 16 4 | 14
Tema 26. IleperBopenns Jlamaca. 18 2 4 12
Tema 27. Teopis CTIHKOCTI. 22 4 8 10
Pazom 3a posminom 14 82 14 | 28 4 | 36
Ycworo roaun 3a I11 cemectp 180 32 | 64 8 76
Ycvozo 510 |160| 128 26 | 196

* 32 YMOBOI0 KAPAHTHHY JIeKUIHi 3aHATTA NPOBOAATHCHA IMCTAHIIMHO.




4. Temn cemiHapcbKHX (IPAKTHYHHX, JJA00PATOPHHUX) 3aHATH

Ha3Ba Temun

KinbkicTs
TOIUH

I cemecTp

KommnuekcHi uncaa.

Anrebpaiuna Gopma KomriekcHUX unceln. Jlii HaJ KOMIUIGKCHUMH YUCIIaMH.
leomerpruHa iHTepnpeTamis KOMIUICKCHHX 4YHCENl. TpPUTOHOMETpUYHA Ta
MOKa3HUKOBI (opMU KoMIUIeKCHOTO umciaa. Popmynu Einmepa i Myaspa.
Kopinb N-ro crynmeHs 3 KOMIUIEKCHOTO uucia. Po3B’s3yBaHHSA KBaJpaTHHX
PIBHSIHB 3 AIMCHUMHU KOediliEHTAMU Ta KOMIUIEKCHOIO 3MiHHOIO.

Marpuui, BUBHAYHUKH TA CUCTEMH JiHiiHUX PiBHAHDb.

Matpuni. Jii 3 wmatpunsmu. Ilomibni, cuMeTpuyHi, HECHUMETPHYHI,
OpTOroHaNbHI Ta 00epHeHi MaTpuili. OOYHCIeHHS BU3HAYHUKIB 2-TO Ta 3-TO
nopsaKiB. MiHOpH, anreOpaidHi TOTIOBHEHHS, paHT MaTpwuili. Po3B’s3yBaHHS
CUCTEM JIIHIHHUX PIBHAHb MaTpudHuM MeTonoM. [IpaBmno Kpamepa, meTomu
T"ayca, XXopnmana-I'ayca.

EneMeHTH BeKTOPHOI ajiredpu Ta Teopil JiHiHHUX npocTopiB.

Omnepauii Hag reoMeTpuyHUMH BekTopamu. JlomaBaHHS BekTopiB. JoOyTok
BeKTOpa Ha yucio. JliHilHI KoMOiHalli, JiHIHHA 3aleXKHICTh BeKTOpiB. ba3uc
JiHiiHOrO mpocropy. Po3mip miHifiHoro mpocropy. Komineapni Ta
KOMIUIAaHApHI BEKTOPU K MPHUKJIAAM  BIIMOBIIHO OJHOBUMIPHOTO Ta
JTBOBUMIPHOTO JTiHIHOTO TIpocTOpy. Po3kmanm BekTopa mo 6azi. Koopauaatu
Bektopa. OproHopmoBaHi 6a3u. [Ipoekiiis BeKTopa Ha BiCh Ta MIiBIUIONIMHY.
Cxkamsipauii  10OyTOK BEKTOpiB, BIACTHBOCTI. EBkmimiB mpoctip. JloBkuHa
(mopma) BekTopa. KyT Mik BekTOopamMu. YMOBa OPTOTOHAIBHOCTI JBOX
BektopiB.  HepiBuicte ~ Komm-bBynsikoBcbkoro.  Ilpoekiii  BekTopa.
IleperBopeHHs KOOpJIMHAT. Marpuus MepPEXoNy. OpToroHanbHi
neperBopeHHs. OpieHranis 0a3uciB, opieHTaliss mpocTopy. OpieHTOBaHUI
00’€M TpPHOX BEKTOpIB, BIACTUBOCTI, 3allUC B KOOpAMHATaX. BekrtopHuil Ta
MilIaHui 100yTOK BEKTOpPiB, BJIACTMBOCTI, 3B'SI30K 3 KOJIIHEAPHICTIO Ta
KomItaHapHictio. [ToaBiiiHuit BekTopHuil 1o0yTok. [lonspHa, numiHapUYHA Ta
chepuuna cucremn koopauHar. Popmynu mepexony. Brmachi ymcna Tta
BEKTOPH MaTPUIlh, METOAHM iX 3HAXO/KCHHS.

Aure0paiyvHi JIiHil nepLIOro NOpsiAKy Ha IVIOLIHMHI I B IpocTOPY.

[psima Ha TUTOIIMHI, BCEMOXKIIUBI PiBHSIHHS, B3a€EMHE PO3TAILlyBaHHS MPSIMHUX.
[Momin BiApi3ka B 3aJaHOMYy BIJHOIICHHI (BEKTOPHHUH Ta KOOPIAMHATHUN
croco6un). [Ipsima B MpsIMOKYTHiM cUCTEMi KOOpPJIMHAT, HOPMAaJbHE PIBHSHHS,
BIJICTaHb BiJ] TOYKU 10 MPsAMOi, KyT MK mpsMumu. [lnommua y mpocropi,
BCEMOXJIUBI pIBHSHHS, B3a€EMHE poO3TallyBaHHs IulomuH. IlnomuHa B
HOPSMOKYTHIiH cHUcTeMi KOOpAMHAT, HOpMaJbHE PIBHSHHS, BIJICTaHb BiJl TOUKU
70 TUIOLIMHHM, MIBIPOCTOPH, KyT MDK IuommHamu. Ilpsma y mnpocropi,
BCEMOJKJIMBI PIBHSHHS, B3a€MHE PO3TAITyBAaHHS MPSIMUX y MIPOCTOPI, BiICTaHb
BiJl TOYKH JIO TPSIMOi y MPOCTOpi, BIiICTaHb MK JBOMa MHUMOODKHUMHU
OpsMUMH. 3HAaXOKEHHS CHUIBHOTO MEPHEHIUKYJsApa ABOX MHUMOODKHUX
pSMUX.

AnreopaivHi JiHii Ipyroro nopsAKy Ha NJIOLIMHI i B mpocTopy.

Eninc, rinep6ona, mnapabona. JlupekTopiajibHa BIacTHBICTH ejinca 1
rinep6onu. [lonsapuuii mapamerp. PiBHAHHS eninca, rinepOosu, napaboiau B
HOJISIPHIN cucTeMi KOOpJMHAT. 3arajibHe PiBHSAHHSA KPUBOI JPYroro MopsikKy.
KBangpatuuni ¢gopmu. Matpuis kBaapatuyHoi ¢opmu. JlomaTHO BH3HaueHI
kBampatuaHi Gpopmu, kputepiid CubBecTpa. [lepeTBopeHHS piBHSIHHS KPHUBOI
IpU TEPETBOPEHHI KOOpPIHMHAT. 3BEIEHHsS 3arajJbHOTO PIBHAHHSI KpPUBOL
JPyTOTro MOPSIIKY 10 KAHOHIYHOTO BUILY.
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Ne KisnbkicTb
Hassa Temu

3/m TOJIMH

6 Jesiki eJieMeHTH Teopil YMCJI0BHX MHOKHH Ta JIOTiKH.
Jloriuna cumBoiika. Omepallii HaJi BUCJIOBIIOBAHHSMH Ta iX BJIACTUBOCTI. 2
Ormeparii HaJi MHOKMHAMH Ta iX BiIacTUBOCTI. OOMexeHi 3BepXy (3HHU3Y)
YHUCIJIOBI MHOXXMHHM Ta X BEpXHI (HIKHI) MEXI.

7 I'panuns pynkuii.
[TocmimoBHicTh. OOMEXEHICTh Ta MOHOTOHHICTh TOCITIIOBHOCTI. [ 'paHwuiist 6
nocimioBHoCcTi. ['panutis  QyHKIii, OOYHMCICHHS TpaHWIb, ACHMIITOTHYHE
nopiBHAHHA (YHKIIH. YacTKOBa, BEpXHS Ta HWXKHS rpaHuIli QYHKITII.

8 HenepepBHicTh QyHKIii. 2
JocaimxenHs GyHKIIM Ha HENepepBHICTh Ta PIBHOMIPHY HEMEPEPBHICTb

9 AudepenniiioBanicts pynkuii, it nudepennian i noxiana.
OOuncneHHd MOXITHMX 1 JUdepeHlialiB NepIIoro Hopsaky. I'eomerpuyHi 2
3acTocyBaHHsA TNOXitHUX. HalmmxkeHi oOYMCIEHHS 13 3aCTOCYBaHHIM
mudepenmianiB. O0UYrcIeHHS MOXiTHUX 00epHEeHNX DYHKITIH.

10 | Hoxigni Ta Tudepenuiagn Bummx nopsakis. @opmy.ia Teiiaopa.
OO6uncieHHs MoXigHUX 1 audepeHmianiB BUulmx nopsaakis. [loximgHi GyHKIH, 2
mo 3amaHi mapamerpudHo. [IpaBwio Jlomitams. ®opmyna Teiinopa.
JocnipkenHs QyHKITN 3a JT0MTOMOTOI0 TTOX1THUX.

11 | I'pagiku ¢yHkuiii Ta KpUBI, 3a7aHi y JAexapToBiii a00 MoJsIpHil cucTemMax
KOOPAWHAT.
[ToGynoBa rpadikiB GyHKIIIH Ta KpUBUX, 110 3aJaHi IBHO Ta B TapaMeTpUYHIi 2
dopmi y nexapToBiii cuctemi koopnauHat. [loOynoBa rpadikiB ¢yHKLIN Ta
KPUBUX Y TOJSIPHINA CHCTEMI KOOPJMHAT.
Pa3om 3a I cemecTp 32

II cemecTp

12 | HeBu3HaueHnuii interpas.
[lepBicHa Ta HeBH3HaueHUM iHTerpai. IHTerpyBaHHS 3aMiHOIO 3MIHHOI Ta
IHTETpyBaHHA YacTMHAaMH. [HTerpyBaHHs pauioHaNbHUX (GYHKUIA. Metoau 4
IHTeTpyBaHHA  IppalioHasibHOCTell.  [HTerpyBaHHS  TPUTOHOMETPUYHUX
byHKITIH.

13 | Bu3snaueHwuii iHTerpaj Ta ioro 3acToCyBaHHsI.
OOumncneHHs  BU3HAUeHWX  iHTerpaiiB. [‘eomMeTpuuHi  3acTOCyBaHHS 6
BH3HAYCHOTO IHTETpalia Ta 3aCTOCYBaHHs iHTerpaja Pimana B MexaHimi Ta
¢bizui.

14 | HeBaacHmii iHTerpaJ. 5
OO6uncneHHs Ta JOCIIDKEHHS Ha 301KHICTh HEBJIACHUX 1HTErpaliB.

15 | YucJuosi paam.
JocnimkenHss Ha 30DKHICTh YHCIOBHX PSAIIB 3 HEBI €EMHUMH WICHAMH Ta 4
3HAKO3MIHHHX PSIIIB.

16 | ®yHkuioHanbHi nocainoBHocTI Ta psiau. CTeneHesi psau.
JlocnipkeHHsT HAa TIOTOYKOBY Ta PIBHOMIPHY 301KHICTH (YHKITIOHATBHHX 4
MOCTIAOBHOCTEH Ta psiiB.. JlOCHIKEHHSI CTENIEHEBUX PSAIB Ta PO3BUHEHHS
byukuiil y pan Teitnopa.

17 Metpuunmii npoctip R". Judepenuiaiibie yncjaeHHs: (QYHKUIA KiIbKOX
3MiHHHX.
KpatHi Ta moBTOpHI TpaHUI (YHKIH KUIBKOX 3MiHHUX. HemepepBHICTH
GYHKITH KUTbKOX 3MiHHUX. YacTWHHI TOXIiJHI, AudepeHIiiai, ToXiaHa 3a 4

HAMpsIMKOM, TpalieHT. J[oTWYHA TUIONIMHA Ta HOpPMalb O SBHO 3aJaHOi
noBepxHi. [loxinHi Ta AudepeHiany BUIUX MOPsAKIB.. JudepeniiroBaHHs
HESBHO 3aJaHMX CKAJSPHUX Ta BEKTOPHUX (YHKIIH. 3aMiHa 3MIHHHUX Y
JudepeHLiaJbHIX BUpa3ax.
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3/m

Ha3Ba Temn

KinbkicTh
rOAMH

18

Excrpemymn pyHKuii KilbKoX 3MiHHHX.
Jocnimxenns GyHKUINA Ha BHYTPIIIHIN ekcTpeMyM. Jlocnimkenns QyHkuii Ha
YMOBHHH €KCTPEMYM.

4

19

IMoagiiini inTerpasnu.

OOuncneHHs TMOABIMHUX IHTErpajiB 3BEIEHHAM IX 1O TOBTOPHHUX Y
JICKapTOBUX KOOpJIMHATAX Ta TEPeXoJOoM [0 NOSIPHUX KOOPAMHAT.
OOuncnenHs 1ion; Ta OO0 ’€éMiB 3a JIONOMOTOI TONBIMHWUX 1HTETpPaiB.
3acTocyBaHHS MOABIMHUX IHTETPaTiB Y MeXaHilli Ta (i3uIl.

20

IloTpiiini inTerpanu.

OO0uncieHHd TOTPIMHMX 1HTErpajiiB 3BEACHHAM 1X JO TOBTOPHUX Y
JIEKapTOBUX KOOpJAMHATaX Ta MEPexXoaoM A0 c(HepUyHMX Ta LMIIHIAPUYHUX
koopauHat. OOuunciieHHss 00’€MiB 3a JIONOMOIOI0 MOTPIMHUX IHTErpais.
3acTocyBaHHs NOTPIHHUX IHTErpaJliB y MeXaHilll Ta Qi3ulli.

Pa3owm 3a II cemecTp

32

III cemecTp

21

KpusBouJiniiini inTerpanu.

OOuncneHHs KpUBOIIHIHHUX 1HTErpalliB MEpIIoro poay Ta APYroro pomy, ix
3aCTOCYBaHHs y MeXaHilli Ta (izuiii. 3B'I30K MK KPUBOJIIHIMHUMY IHTETpalaMu
1 ta 2-ro poxy. dizuuHe TIIyMaueHHS KPUBOMIHIMHUX IHTErpasiB 2-T0 pOY.
®opmyna ['piHa., Hacmiaku (3HAXOMPKEHHS IUIOLIMH MHOXHH). HezanexxHicTh
KPHBOJIIHIMHOTO iHTEeTpasa 2-ro pojy Bi myTi iHTerpyBanHs. @opmyna ['piHa.

22

IloBepxHeBi iHTerpasiu.
OOuncneHHs TOBEPXHEBUX IHTErpalliB MEpHIIOro Ta JAPYroro pomay, ix
3aCTOCYBaHHS y TeoMeTpii Ta (i3HiIi.

23

EnemenTn Teopii moss.

Ckaunsiphi, BekTopHi noisisi. Oneparop ['aminbrona, rpamieHt. JluBeprenuis,
LUPKYJIALIs, POTOp, MOTIK BeKTOpHOro mnoist. Kputepiii mnoreHmiaiabHOCTI
BEKTOPHOTO TOJI Ta KPUTEPil COJIEHO11aTbHOCTI BEKTOPHOTO OISt B 00J1aCTi
B TepMiHax eneMeHTiB Teopii momsa. Popmyna Crokca. Popmyna [ayca-
OcTporpaicbKoro.

24

@yHKUil KoMILIEKCHOI 3MiHHOL. /{udepenniiioBanicTh Ta IHTerpoBaHicTh
(pyHkuiit kommiekcHoi 3MinHoi. Psaaun Jlopana.

I'panuns, HenepepBHICTH Ta AudepeHIioBaHICT, (QYHKIIT KOMIUIEKCHOI
3minHoi.  YmoBu  Komri-Pimana  ([amambepa-Eitnepa). ['eomerpuune
TIAyMadeHHS apryMeHTy Ta MOAYJIs TNOXiAHoi. [HTerpoBaHicTh (QYyHKIIT
KOMIUTeKCHOI 3MiHHOI. @opmyna Komri. [3ompoBani ToukH, iX Kinacudikarris.
Psiau Jlopana. JIumiku Ta iX 3aCTOCYBaHHS /10 00YMCIICHHS iHTErpaliB.

20

25

JAudepennianbHi piBHIHHS.

JudepeHianbHi piBHSIHHA 3 BIJOKPEMJICHIMH 3MIHHUMHE Ta PIBHSHHS, SKi 10
HUX 3BOIATHCA. JIiHIWHI AuQepeHIliabHl PIBHAHHSA TEPIIOrO IMOPSIKY.
MeTou IHTETPYIOUOro MHOXKHUKA Ta Bapiamii JOBLIbHOI cTanoi. PiIBHSIHHS y
noBHUX nudepermianax. JIiHiiHI qudepeHiiaabHi pIBHAHHS BUIIOTO MOPSIKY
31 cranumu koedirmienramu. PiBasHHs Efinepa. Meton Bapiartii JOBUTBHUX
CTaJHX. JlinifiHi cucteMu JuQepeHIiaIbHUX PIBHIHb 31 CTalUMH
Koe(]illieHTaMHU.

16

26

[TeperBopenns Jlamnaca.

27

Teopist CTIHKOCTI.

e}

Pazom 3a III cemecTp

64

Ycenoro roguH

128




5. 3aBaaHH4 /151 caMOCTiliHOI po6oTn
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Ne . o KinbkicTs
Buau, 3micT camocTiiiHoi podoTu
3/ TOANH
I cemecTp
KoMmuiekcHi yucia:
Bupuntu nekmii 1, 2, AOKIagHO po3iOpatw yci HaBEACHI TPHKIAIA B 2
1 | merogmuromMy nocioumnky Hikosnenko I.I°., Pmwkoro B.C. «KoMIuiekcHI ynciay;
BHKOHATH 3aMIPOMIOHOBAHI aBTOpaMU MPUKIIAIH JIJIsl CAMOCTIHHOI po0OoTH, 2
BHKOHATH JIOMAIITHE 3aBJIaHHS 32 BKa3iBKAMH TPAKTUYHHUX 3aHSTh. 2
MaTpuili, BABHAYHUKHM TA CUCTEMH JIiHiHHUX PiBHAHD:
BuBuuTn nekii 3, 4, 5, po3i0paTt KOHCYJIBTAIlIIO JEKTOPA JI0 1€l TEMU; 3
2 | BUKOHATH JIOMAIIHE 3aBIaHHS 32 BKa3iBKAMH TPAKTUYHUX 3aHSTH; 2
BUKOHATH TI0 11l TEOPETUYHINA YaCTHUHI 1HAUBIyalbHE TOMANIHE 3aBaaHHs Nel 3
(KpiM OCTaHHBOTO MYHKTY HIOJ0 BIACHUX 3HAYEHB 1 BEKTOPIB MATPHIIL).
EjiemeHTH BEKTOPHOI ajire0pH Ta Teopii JiHIHHUX NPOCTOPIB!
BugunTu nekmii 6, 7, 8, 9, 3BepHyTH 0COOJIHMBY yBary Ha TEMHU, SKi HE BBIUIILIN
B mpakTuyHi 3aHATTS: [lonsiitHuil BekTOpHUA 100yTOK. [ToJsipHa, MUIiHAPUYIHA )
Ta chepuuHa cucteMu koopauHat. Gopmynu nepexony. BiacHi ymcna Ta BeKTOpH
3 | MaTpHIlh, METOMIH 1X 3HAXOKCHHSL.
JletanbHO po3i0paTy ycCi 3amporoHOBaHI MPUKIIAAN; BUKOHATH JOMAITHE 3aBIaHHS 2
3a BKa3iBKAMH TMPAKTUYHHX 3aHSATh;
BUKOHAaTH OCTaHHIM MyHKT iHAMBIAyaJIbHOTO JOMAIIHBOTO 3aBaaHHs Nel )
(3HAXO/DKEHHS BIIACHUX 3HAYEHB 1 BEKTOPIB MaTPHIIi).
AJiredpaivHi JiHii mepuoro NopsAKy Ha IJIONIUHI i B mpocTopy:
Buuutu nekii 10, 11, po3idpaTu AeTaAIBHO MPUKIIAIN 3 KOHCYJIbTAIIIl JIEKTOPa 2
4 |33 L€ TeMoto; .
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa3iBKAMH TPAKTHYHOTO 3aHSTTS; 2
BHUKOHATH TEPIIy YaCTUHY 1HIAMBIAYaIbHOIO JOMAIIHHOrO 3aBHaHHS No2 110710 2
JiHI{ TepIIoro MOpsIKy.
Aare0OpaiuHi JiHil IPyroro nopsiiKy Ha IJIOLIMHI i B MPOCTOPY:
Buuntu nekiii 12, 13, po3ibpatu neTanbHO MPUKIIAIN 3 KOHCYJIBTAIT JIEKTOpa 2
g |3 LI€I0 TEMOIO; .
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa3iBKAMH TPAKTHYHOTO 3aHSTTS; 2
BUKOHATHU APYTY YaCTUHY 1HAMBIAYaJIbHOI'O TOMAIIHBOTO 3aBaaHHs Ne2 mono 2
KPUBHUX JIPYTOr0 MOPSJIKY.
Jlesiki e1eMeHTH Teopii YHCITOBUX MHOKHH Ta JIOTIKHU:
6 Busanm nexatiro 14, noxsaaHo posiopary yci HaBelieH! TIPUKIIAIM B METOIMYHOMY TIOCIOHHKY 2
Hixornenko LT, «/Jlesiki BCTymHI IOHSTTS MATEMATAYHOTO JIOTIKH T TeOPii MHOXKHUID,
BHUKOHATH 3aMIPOMIOHOBAHI aBTOPOM MPUKIIAIH ISl CAMOCTIIHOI pOoOOTH. 2
I'panunns pyHkmii:
Buguntu nekmii 16, 17, 18, 19, po3iOpatu neTaqbHO MPUKIAANA 3 KOHCYJIbTAIIIT 2
7 | mexTopa 3a M€ TeMOIO;
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa31BKAMH MPAKTHYHOTO 3aHSTTS; 2
MIITOTYBATHUCS 10 BUKOHAHHSI 3aBJIaHb CAMOCTIHHOI POOOTH 32 IIE€I0 TEMOIO. 2
HenepepBHicTh pyHKIIII:
Buunt nekuiro 20, po3ibpaTH NmpUKIagU 3 KOHCYJBTAIl JEKTopa 3a II€r0 2
8 | Temoro;
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa3iBKAMH TMPAKTHYHOTO 3aHSTTS; 2
IIITOTYBATHCS 10 BUKOHAHHSI 3aBJIaHb CAMOCTIHHOT POOOTH 3a II€I0 TEMOIO. 2
JAudepenniiioBanicts GpyHkiii, ii Audepennian i moxigHa:
9 Busunm sekariro 21, posiOpaty neraibHo npmmaaﬂsKOHcymﬂauﬁ JIEKTOPA 3 ITIEF0 TEMOIO; 2
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa3iBKAMH TMPAKTHYHOTO 3aHSTTS; 2
IITOTYBATHCS 10 BUKOHAHHS 3aBJaHb KOHTPOJBHOI POOOTH 3a ITI€I0 TEMOIO. 2
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Buau, 3micT camocTiiiHOi po0oTH

KinpkicTh
rOANH

10

oxigni Ta qudepennianu Bummx nopaakis. @opmyaa Teiisopa:

BuBuntn mekmii 22, 23,

po3i0paTH eTaIbHO MPUKJIAAN 3 KOHCYJIbTAI] JIEKTOpA 3a IIEI0 TEMOIO;

BHUKOHATH JOMAIIHE 3aBAaHHA 3a BKa3iBKaMH MMPAKTUYIHOI'O 3aHATTA,

MIJTOTYBATHUCS 10 BUKOHAHHS 3aB/IaHbh KOHTPOJIEHOT pOOOTH 32 II€I0 TEMOIO.

NINININ

11

I'padiku ¢yukuiii Ta kpuBi, 3aaaHi y agexkaproBiii a0o mnoJsipHiii cucremax
KOOP/IMHAT:

Bupawmu niexatii 25, 26, 27, nokiia/HO po3ioparyl yei HaBerieHi MPHITIAIN B METOIMYHOMY TIOCIOHHKY
Cepmrora I"I1., Proxero B.C., Hikonerko LI, «d ToOy 10Ba ITIOCKHX KPHIBHXY;

BUKOHATH 3aIPOIIOHOBAHI aBTOPaMH NPUKJIAJIU JUTS CAMOCTIHHOT po0OTH;

BHUKOHATHU AOMAaIIHE 3aBJJaHHsA 3a BKa31BKaMH IMMPAKTUYHUX 3aHATh.

NN

Pazom 3a I cemecTp

69

II cemecTp

12

HeBu3Hna4veHnuii interpaJ:

JlokmayiHO po3ioparvt yci HaBeTeHi MPUIIAIN B METOIYHOMY TociOHMKY Makaposa O.A., HikoneHko
LI, «HeBv3HaveHH HTEpaAID), BUBYHTH JIektTi 1,2,3;

po3i0paT 1eTaabHO MPUKIAIHN 3 KOHCYJIBTAI] JIEKTOPA 32 €I TEMOIO;

BHUKOHATHU AOMAaIIHE 3aBJJaHHA 3a BKa31BKaMM IMPAKTUYHUX 3aHATh;

BUKOHATH 110 1M TEOPETUUHIN YaCTHHI iHIUBIAyaJIbHEe JOMAIIIHE 3aBaaHHs Nel.

AN W

13

Busnauenuii iHTerpas Ta iioro 3acToCyBaHHsI:

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

po3i0paTH eTaIbHO MPUKJIAAN 3 KOHCYJIbTAII] JIEKTOpA 3a IIEI0 TEMOIO;

BHUKOHATH JOMAIIHE 3aBAaHHA 3a BKa3iBKaMH IMMPAKTUIHUX 3aHATD,

MiATOTYBaTUCS 1O CaMOCTIHHOI pOOOTH MIOAO 3aCTOCYBaHHS BH3HAYCHUX
IHTErpaJliB.

N [ WIN |

14

HesJsacHmii inTerpasn:

Busuntu nexmii 10, 11; po3ibpaTi AeTanbHO NMPUKIAIN 3 KOHCYJIbTALl JIEKTOpa 3a
LIEI0 TEMOIO;

SN

BHUKOHATH JOMAIIIHE 3aBAaHHA 3a BKa3iBKaMH IMMPAKTUYIHOI'O 3aHATTS,

BUKOHATH TIO Il TEOPETHYHIN YacTWHI IHOWBIAyajdbHE JOMAIIHE 3aBaaHHs No2
(yactuna 1 Mo HEBU3HAYECHUM IHTETpajiam).

N

15

Yucaosi paam:

BuBuutn nekmii 13, 14;

BHUKOHATH JOMAIIHE 3aBAaHHA 3a BKa3iBKaMH IMMPAKTUYIHOI'O 3aHATTA,

po3i0paTH 1eTaabHO MPUKIAIHN 3 KOHCYJIBTAI] JIEKTOPA 32 €0 TEMOIO;

BUKOHATH TO I TEOPETUYHIN YacTWHI 1HAWBIAyajdbHE JOMAIIHE 3aBAaHHs No2
(JacTuHa 2 10 YHCIIOBHM PSiIaM).

N INININ

16

DyHKIiOHATBHI MOCTiNOBHOCTI Ta psign. CTeneHeBi psiau:

BuBunty nekuii 15, 16, 17;

BHUKOHATHU AOMAaIIHE 3aBJIaHHA 3a BKa31BKaMM IMPAKTUYHOI'O 3aHATTA,

po3iOpaTH IeTaJIbHO MPUKJIAAN 3 KOHCYJIBTAI] JIEKTOPA 32 IEI0 TEMOIO;

BUKOHATH MO il TEOPETWYHIH YacTUHI IHIWBIAyalbHE AOMamIHe 3aBaaHHs No2
(dacTrHA 3 IO CTENEHEBHM psiJiaM).

= (PN

17

Metpuunuii npoctip R". Tudepenuiaabne ynciaenns GpyHkuii Kiabkox
3MiHHHX!

Bupuwntm mekuii 18, 19, 20, 21;

BHUKOHATH JOMAIIHE 3aBAaHHA 3a BKa31BKaMH IMMPAKTUYIHOT'O 3aHATTA,

po3i0paTH eTaIbHO MPUKJIAAN 3 KOHCYJIbTAII] JIEKTOpA 3a IIEI0 TEMOIO;

TITOTYBATHICS JIO BUKOHAHHSI 3aBIAHB KOHTPOJIBEHOI pO0OTH 3a 11i€r0 TeMoto (1 yacTviHa).

NN NN

18

Excrpemymu dyHkuii KiIbKOX 3MIHHMX:

BuBuntn nekmiro 22;

N

BUKOHATH JOMANIHE 3aBAAaHHA 3a BKa3iBKaMH IMMPAKTUYHOI'O 3aHATTS;
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Buau, 3micT camocTiiiHOi po0oTH

KinpkicTh
rOANH

po3i0paTH IeTaTbHO NPUKJIAJIN 3 KOHCYJIBTAII] JIKTOpA 32 €0 TEMOIO;

2

HiArOTYBaTHUCS 10 BUKOHAHHS 3aBJlaHb KOHTPOJIBHOI poOOTH 3a I1i€r0 TeMoto (2
YacTHHA).

1

19

IloasiiiHi iHTerpaau:

BusunTu nexiiro 25;

[EEN

BHMKOHATH JOMAIIIHE 3aBJaHHA 3a BKa3iBKaMH IPAKTUYHOI'O 3aHATTA,

N

po3i0paTH IeTaJTbHO MPUKIAIN 3 KOHCYJIbTaIlll JIEKTOpa 3a II€I0 TEMOIO.

20

IoTpiiini inTerpaJm:

BuBuntH nexiiro 26;

[EEN

BHMKOHATH JOMAIIIHE 3aBJaHHA 34 BKa3iBKaMH INPAKTUYHOI'O 3aHATTA,

N

po3i0paTyu AeTaNbHO MPUKJIAAN 3 KOHCYJIBTAII] JIEKTOPA 3a LIEI0 TEMOIO.

Pa3om 3a Il cemecTp

69

III cemecTp

21

KpuBodiniiiHi inTerpanau:

BusunTn nexiiro 1;

po3i0patu JeTanbHO MPHUKIAAM KOHCYJbTAIIfHOT POOOTH JEKTOpa II0J0
KPUBOJIIHIMHHUX 1HTErpaJliB,

BHUKOHATHU JOMaAIIIHE 3aBJaHHA 3a BKa31BKaMH IMPAKTUYHHUX 3aHATE.

22

IloBepxHeBi iHTerpanm:

BuBuutH nmekmii 2, 3;

BUKOHATHU JOMAIIIHE 3aBJaHHA 3a BKa31BKaMH IMPAKTUYHUX 3aHATH,

AN

po3i0patu JeTambHO MPHUKIAAM KOHCYJbTAIIHOT POOOTH JEKTOpa II0J0
MTOBEPXHEBUX 1HTETPAIB.

23

EnemenTH Teopii moJisi:

BuBuutu nexuiro 4;

BHMKOHATH JOMAIIIHE 3aBJaHHA 34 BKa3iBKaMH IPAKTUYHOI'O 3aHATTA,

po3i0paTH NeTadbHO TMPUKIAIA KOHCYJbTAIIHOI pOOOTH JIEKTOpa IIOJ0
KPHUBOJIHIMHUX IHTETpaliB;

BHKOHATH 1HAMBIyaJIbHE TOMAIIHE 3aBaaHHs Nel.

BN
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@yHKIil KoMILIeKCHOI 3MiHHOI. /{udepeHnilioBaHicTh Ta iHTerpoBaHICTH
(byHKuii KoMmiIekcHoi 3MiHHOI. Psiiu Jlopana:

BuBuutH nekuii 5, 6, 7, 8, 9;

BUKOHATHU JOMAIIHE 3aBAaHHS 3a BKa3iBKaMU IMPAKTUYHUX 3aHATH,

po3i0paT IeTaTbHO MPUKIIATN 3 KOHCYJIBTAIT JIEKTOPA,

MirOTYBATHUCS O KOHTPOJIBHOI POOOTH.

OOIN[N| 00

25

JAndepenniajibHi piBHAHHS:

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

BHUKOHATH JOMAIIIHE 3aBJaHHA 3a BKa31BKaMH MPAKTUYHUX 3aHATH,

po3i0paTu AeTanbHO NPUKIAIN 3 KOHCYJIbTAIlI] JIEKTOpa,

BHKOHATH 1HAMBIyaJIbHE 3aBaaHHs 110,10 JIP mepiioro nopsnaky;

AN~

26

IleperBopenns Jlaniaca:

BuBuutH nexiiro 15;

BUKOHATHU JOMAIIHE 3aBAaHHS 3a BKa3iBKaMU IMPAKTUYHUX 3aHATH,

po3i0paTH IeTaTbHO MPHUKIIATN 3 KOHCYJIBTAIIT JIEKTOPA,

MirOTYBATHUCS IO KOHTPOJIBHOI POOOTH IIOO JiHIHHHUX PIBHSIHD T4 CUCTEM.

ODOIN[ININ
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Teopist cTiIKOCTI:

Busuntu nexuiro 16, 17;

BHUKOHATH JOMAIIIHE 3aBJAaHHA 3a BKa31BKaMH MPAKTUYHUX 3aHATH,

po3i0paTu AeTanbHO MPUKIAIU 3 KOHCYIIBTAIII] IEKTOPA.

Pa3om 3a III cemecTp

[ee]
2N

Ycboro roguH

222
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6. InauBinyanbHi 3aBAaHHS
| cemecTp

1. Enementu niniitnoi anreopu (po3min 1) — 12 rox. (10 6aniB)

2. Awamitnuna reomerpist (posmin 2) — 12 rox. (20 6amiB)
Il cemecTp
3. HeBusnauenwuii interpain (po3zin 5) — 12 rox. (15 Gaunis)

4. Ywmcnosi psiau (po3aii 7) — 12 ro. (15 oauiB)
11l cemecTp

5. KpuBominiitai Ta moBepxHesi iHTerpanu. Enementu Teopii moss (posain 12) — 12 rox.
(15 6ai)

6. Judepenuianbhi piBHsHHA (po3ain 14) — 12 roa. (15 Gauis)
7. MeTonu HaBYaHHS
Ha nocsrHeHHs OCBITHIX LiJIel CIIpSIMOBaHI TaKi METOAHM HAaBYAaHHS CTY/ICHTIB:

— npakmuyni (BUKOPUCTOBYIOTH MJIsi TI3HAHHS MIWCHOCTI, (OpMyBaHHS HaBHUYOK 1 BMiHb,
norimoOeHHst 3HaHb. [1ig yac iX 3acToCcyBaHHS BUKOPHCTOBYIOTHCS TaKi MPUAOMH: TUTAaHYBAaHHS
BUKOHAHHS 3aBJIaHHS, IIOCTAHOBKA 3aBJaHHSA, OINEpaTHBHE CTHUMYJIOBAHHS, KOHTPOJIb 1
peryiaroBaHHS, aHaJli3 Pe3yJIbTaTiB, BUBHAYCHHS PUYUH HEJOJIKIB);

— noscHo8anvbHe-intocmpamugHuti (BUKOPUCTOBYIOTh Ui BHKJIQJaHHS M 3aCBOEHHS HOBOTO
HaBYAJIBHOTO MaTepiaiy, GpakTiB, MiAX0iB, OIIHOK, BUCHOBKIB TOIIO);

— penpodykmusHuii (U1 3aCTOCYBaHHS CTYyJEHTaMH BHBYEHOI'O Ha OCHOBI 3pa3ka abo mpaBuia,
QITOPUTMY, IO BiJIMOBIAE IHCTPYKIiSIM, IPAaBWJIaM, B aHAIOTIYHHUX JI0 TPEACTABICHOTO 3pa3ka
CUTYaIisIX);

SIK ipaBHIIO JIEKIIIHHI Ta MPAKTHYHI 3aHATTS MPOBOAATHCS ay TUTOPHO. B ymoBax mii
KapaHTHHY 3aHSTTS MMPOBOAATHCS BiANoBigHO 10 Haka3y pekropa XapkiBCbKOTO HaIllOHAJILHOTO
yHiBepcutety imeHi B.H. Kapasina (ayuropro abo nucrasuiiino 3a nonomoroto miarpopm Google

Meet a6o Zoom).

8. MeToiu KOHTPO.II0

[TpoTarom BUBYEHHS KypCy BUILIOI MaTEMaTUKH BUKOPUCTOBYIOTHCSI HACTYTIHI BUIU KOHTPOJIO:

1. BximHuii (KOHTpONIBbHA poOOTa Ha movatky I cemectpy);

2. TIOTOYHHI CEeMECTPOBHUI (KOHTPOJBHI Ta CaMOCTIiiHI poOOTH, IHIWBIAyallbHI HaBYAIBHI
3aBJIaHHS MPOTATOM KOXKHOTO CEMECTPY);

3. MJICYMKOBHIA CEMECTPOBHUH (€K3aMEH Y KOXKHOMY CEMECTPi).

CTyAeHT JOoIyCKa€eThCs 10 CEMECTPOBOTO IMiICyMKOBOTO KOHTPOJIIO (€K3aMeHy) JIUIIe Yy pasi
MO3UTHBHOTO OIliHIOBaHHS (HE HWX4Ye E) yciX CKIAIOBUX YAaCTHH YCIX MOJIYJIB TOTOYHOTO
ceMecTpy (3a BUHSITKOM PEKTOPCHKOI KOHTPOJIBHOT pOOOTH).

CymapHa oI[1HKa 32 BUBYEHHS TUCLUIUIIHA Y IOTOYHOMY CEMECTP1 pO3paxoBYy€eThCA K CyMa
MOJYJbHUX OLIHOK Ta OaJiB OTpPUMAHMX 3a pe3yJbTaTaMU IHiJICYMKOBOI'O CEMECTPOBOIO
KOHTPOJIIO (€K3aMEHY).
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9. Cxema HapaxyBaHHs 0aJiB

I cemecTp
[ToToyHui KOHTPOJIB, caMOCTilHA po0OTa, IHIMBIyalbHI 3aBIaHHS
Po3min 1 Po3min 2 Po3gin 3 Pozin 4 ‘H =
Kontponsna g = )
pobora § = Z Cyma
) < ™
T1...T3 T4 T6...T8 | T9...T11l | nepemdauena 2 2 Pasom =
T5 SIS =8
HaBYAJILHUM =
NJaHOM —
20 40 60 40 100
T1, T2 ... —TemMu poO3IiTiB.
II cemecTp
IToTo4HUI KOHTPOIIB, CAMOCTIHHA POOOTa, IHANBIyaIbHi 3aBJJaHHS
2 :
KonTponsna % = QE)
= 3
iz | 3 | I 116 | 117 | mig | 119 | poboma, EE | Pasow | 5 | O
T15 T20 | mepenbadena 5 g =
HABYAIIbHUM E &
TUIAHOM =
20 40 60 40 100
T12, T13 ... — TemMu pO3IiTiB.
III cemecTp
[ToToyHnii KOHTPOJIB, cAMOCTiHHA po0oTa, iIHIMBILyaTbHI 3aBIaHHS
Po3zmin 12 Po3zmin 13 Po3nin 14 g »
KonrponbHa =l (5
3= =
poborTa, 2 z Pasom s Cyma
T21...T23 T24 T25...T27 nepeabayeHa E g &
HaBYAIIbHUM 50
IUIAHOM —
20 40 60 40 100

T21, T22 ... —TeMu PO3ILITIB.

Kpurepii oniHIOBaHHA HABYAJIBHUX JOCATHEHb

Origka
B Oaimax

O1iHKa 3a HAIlOHAJIFHOIO IITKAJIOI0

OrmiHka

IMosicuenus

90 - 100

BigminHO

TeopeTnuHuil 3MICT KYypCy OCBOEHHU IIJIKOM, HEOOXITHI MpPaKTHYHI
HaBHYKH POOOTH 3 OCBOEHMM MartepiajaoMm c(hopMoBaHi, BCl HaBUaJIbHI
3aBJaHHA, SKI TmependaveHi NpPOrpaMor0 HaBUAaHHS BUKOHAHI B
MOBHOMY 00Cs31, BiMiHHa pobOoTa 0€3 MOMHIOK abo 3 OAHIEIO
HE3HAYHOI0 MOMMJIIKOIO.

70 -89

Hob6pe

TeopeTH4HUH 3MICT KYpCYy OCBOEHHM ITIIKOM, TMPAKTUYHI HABUYKH
pOOOTH 3 OCBOEHHUM MarepiaioM B OCHOBHOMY cC(OpMOBaHi, BCi
HaBYallbHI 3aBIaHHS, SKi TmepeadayeHi MporpaMol0 HaBUaHHS
BHKOHAHI, SKICTh BHKOHAHHS JKOJHOIO 3 HHMX HE OI[IHEHO
MiHIMAJbHUM 4YHCJIOM OajiB, JesKi BHUOM 3aBJaHb BHKOHAHI 3
MOMIJIKaMH, po0O0Ta 3 JEeKUIbKOMa HE3HAYHUMHU IMOMIIIKaMH, abo 3
OJHI€I0 — IBOMA 3HAYHUMHU ITOMHJIKAMH.

50 -69

3a10B1JIBHO

TeopeTndHuUt 3MICT KypCy OCBOEHHIA HE TIOBHICTIO, aJie TIPOTAIINHU HE
HOCSITh ICTOTHOTO XapakTepy, He0OX1/1HI MPaKTUYHI HABUYKU POOOTH 3
OCBOEHMM MaTepialoM B OCHOBHOMY c(opMoOBaHi, OUIBIIICT
nepen0aYeHnX NporpaMol0 HaBYaHHS HaBYAJIbHHUX 3aBJaHb BUKOHAHO,
JesiKi 3 BUKOHAHMX 3aBAaHb, MICTATh NMOMWJIKH, poOOTa 3 TpboMa
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3HaAYHUMU ITIOMUJIKAMHU

TeopeTnuHuii 3MICT KypCcy HE OCBO€HO, HEOOXiJHI MpPaKTHYHI
HaBUYKH poOOTH HE c(HOpMOBaHI, BCl BUKOHAHI HaBYAJIbHI 3aBIaHHS
MICTATh Tpy0Oi TMOMWIKH, JOJAaTKOBa CaMOCTiiHa poOoTa HaJ
MarepiajJoM Kypcy HE MpHUBEAE OO0 3HAYMMOTO MIABUIICHHS SKOCTI
BUKOHAHHS HaBYaJbHMUX 3aBAaHb, po0OOTa, IO NOTpedye MOBHOI
nepepoOKH

1-49 | He3zamoBuibHO

I cemecTp
[[Ixana omiHOBaHHA B 0ajlaX 3aCBOEHHS CKJIAJIOBUX YaCTHH HABUAJILHOTO MaTepiaty
IIPY OTOYHOMY Ta IiJICYMKOBOMY CEMECTPOBOMY KOHTPOJIi 3HaHb y | cemecTpi

1. Inousioyanvne nasuanvue 3asoanns «EnemeHTH JjiHiliHOl aaredpm» (CTpOK OTpUMaHHS
3aBIaHHSA CTyJACHTaMH pPOOOTH — 5-if THKAEHb, CTPOK BUKOHaHHI — 1 THXKIEHb,
MaKcuMaJjbHe OIiHIoBaHHS - 10 6aJiiB, SAKII0 Bce MPAaBWIBHO Ta BUKOHAHO B CTPOK):

10 6GautiB, SIKIIO BCE MPABUIBHO 1 BAKOHAHO B CTPOK,

8 OautiB, SIKIIIO BCE MTPABUIILHO, aJI€ 13 3aITi3HEHHSM Ha THDK/ICHb,

6 OauiB, SIKIIIO BCE MPABUIIHHO, aJle 13 3aIi3HEHHSM Ha 2 THKHI,

4 GauiB, SKIIO BCE MPABWILHO, aJie 13 3aIli3HEHHSAM Ha 3 TIKHI,

2 Gaua, AKIIO BCe MPAaBUIILHO, ajle i3 3alli3HEeHHIM Ha 4 TIKHI 1 OlbLie.

2. Inousioyanvne naeuanvhe 3aeoannusa «Enemenmu ananimuunoi zeomempii» (CTpOK
OTpUMaHHS CTyJAeHTamMu poOotu — 12-if THKIEeHb, CTPOK BUKOHAHHSI — 1 THIKIEHB,
MaKcuMaJbHe OIiHIOBaHHS - 2() 6aJiB, SKIIO BCE MPABUIILHO Ta BUKOHAHO B CTPOK):

20 GautiB, SKIIO BCE MPABIIHLHO 1 BAKOHAHO B CTPOK,

18 GauiB, SIKIIO BCE MPABMIILHO, aJie 13 3aIli3HEHHSM Ha TYDKICHD,

16 GautiB, SIKIIO BCE MPABIIILHO, AJIE 13 3aMi3HEHHSIM Ha 2 THKHI,

14 GauniB, SIKIIO BCE MPABWILHO, aJie 13 3aIli3HEHHAM Ha 3 THXKHI,

12 GauiB, SKIIO BCE MPABUIBHO, ajie 13 3aMi3HEHHAM Ha 4 THXHI 1 OiIbIIe.

3. Camocminna poooma «Ipanuys ma Henepepenicmo Qyukyit» (CTpoK HarmmcaHHs — 17-i
THXKIE€Hb, MaKCHUMalbHE OIliHIOBaHHS - 10 ©0aJjiB, sKmo yci 5 3aBaaHb NPaBHIBHO
BUKOHAHO):

3a KOKHE 3aBIaHHI MacMO
2 Oanu, SIKIIO 3aBJaHHs BUKOHAHO 0€3 €IMHOI ITOMUJIKH,
1 Gay, SKIIO 3aBJaHHS BUKOHYETHCS Y MPABUIBHOMY HANpPSMKY, ajie 3 JCIKAMH HE3HAYHUMHU
ITOMUJIKAMH.

4. Konmponsna poooma «/{udepenuiiioBanicts pyHkuiii» (cTpok HanmucaHHs — 22-i
THAKIeHb, MAKCMAJIbHE OIIHIOBaHHS - 20 6aiB, SKIO yci 5 3aBIaHb MPaBUIHHO
BHUKOHAHO):

3a KO’KHE 3aBJaHHS MacMO

4 Ganu, SKILIO 3aBJAaHHSI BUKOHAHO 0€3 €IMHOI IIOMHJIKH,

3 Oainn, AKII0 3aBIAaHHS BUKOHAHO 3 | HE3HAYHOIO IIOMIUIKOIO,

2 Oany, AKII0 3aBAAaHHS BUKOHAHO HE OUIBII HIXK 3 2 He3HAYHUMM IHOMUIKAMHU,

1 6an, K10 3aBJaHHS BUKOHYETHCS y IPABHILHOMY HAIPSMKY, ajie 3 JCSIKUMH HE3HAYHUMU
IIOMMJIKAMH.

Ex3amen (40 6aJiB, sskuio yci 4 3aBIaHHs NPaBWIbHO BUKOHAHI): 32 KOXKHE 3aBIaHHS
maemo 10 GariB, SIKIIO 3aBAAaHHS BUKOHAHO 0€3 MOMUJIOK Ta Y TIOBHOMY 00’ €Mi.

II cemecTp

[[Ixana omiHOBaHHA B 0ajiaX 3aCBOEHHS CKJIAJOBUX YaCTHH HABUAJIHLHOTO MaTepiary
U MOTOYHOMY Ta MiJCYMKOBOMY CEMECTPOBOMY KOHTpOJIi 3HaHb Y Il cemectpi
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CkJ1a10Bi YaCTHHH MOAYJIbHOT0 KOHTpOJII0 Yy II cemectpi:

1. Inousioyanvne nasuanvne 3a60anna «Metoau oouuciaeHHs inTerpanai» (15 6axiB):

1 yactuHa «MeToau 00YMCJIEHHSI HEBH3HAYEHHX iHTerpamiB» (CTPOK OTpHMaHHS 3aBIaHHS
CTyJIeHTaMH — 2-ii THXKIeHb, CTPOK BUKOHAHHS — | TWXKIEHb, MaKCUMaJIbHE OIliHIOBaHHS - 10
6auiB, sikiio yci 10 3aBgaHb NpaBHIBHO BUKOHAHO):
3a KO’KHE 3aB/IaHHSI MA€EMO
1 Gan, K110 3aBAaHHSA BUKOHAHO 0€3 €JUHOI IOMUIIKH,

0,5 GauiB, KO 3aBIaHHS BUKOHYETHCS y MPABUIIBHOMY HAIPSIMKY, aJle 3 ICSIKUMU HE3HAUHUMHU

MOMUJTKaMH.

2 yactuHa «MeToau OO0YMCIEHHSI BH3HAYEHUX iHTErpajiB» (CTPOK OTPUMAHHS 3aBIAHHS
CTy/IGHTaMHU — 5- THKAEeHb, CTPOK BUKOHAHHA — | TWXKAEHb, MAaKCUMaJIbHE OLIHIOBAaHHS - 5
0auiB, KO 2 3aBJAHHS MPABHJIBHO BHUKOHAHO):

3a TiepIIe 3aBIaHHsI MaeMO

2 Oanu, K10 3aBAAaHHS BUKOHAHO 0€3 €IMHOI IIOMHIIKH,

1 6an, SKII0 3aBJaHHS BUKOHYETHCS y IPABHILHOMY HANPSMKY, ajie 3 JCSIKUMH HE3HAYHUMU
[TOMUJIKAMH,

3a JIpyre 3aB/IaHHS MAeMO

3 0au, SIKIIO 3aBJaHHS BUKOHAHO 0€3 €IMHOI IIOMUJIKH,

2 Oanu, K10 3aBAaHHS BUKOHAHO 3 HE3HAYHOIO IOMUIKOIO,

1 6an, SKI10 3aBJaHHS BUKOHYETHCS y MIPABUILHOMY HANPSMKY, ajie 3 JSSIKUMH HE3HAYHUMU
MTOMMJIKAMH,

IIPU IIbOMY 3 3aIi3HEHHS Ha KO)KHUH THX/IEHb paxy€eMO MiHyC 2 Oaiu.

2. Camocmiiina po6oma «3acTocyBaHHsI BU3BHAYEHHUX iHTerpajiB» (CTpok HamucaHHs — 9-#
THK/IeHb, MAKCUMAIIbHE OLIIHIOBaHHS - 15 6auiB, sKio yci 5 3aBgaHb MpaBUIHHO
BHUKOHAHO):

3a KOKHE 3aBIaHHSI MacMoO
3 Oanu, KO 3aBAAaHHSI BUKOHAHO 0€3 €IMHOI IIOMMIIKH,

2 Oanu, K10 3aBAAHHS BUKOHAHO 3 HE3HAYHOIO [IOMIIKOIO,

1 Ga, KOO 3aBJaHHS BUKOHYETHCS 32 IPABUIIBHUM HAMPSIMKOM, aJie 3 ISIKUMHU TIOMUJIKAMH.

3. Inousioyanvne nasuanvhe 3asdanns “ HeBiacHi iHTerpaam ta wuciaoBi psaam” (cTpok
OTPUMAaHHS 3aBlaHHS CTyAeHTaMH — 13- THKAeHb, CTPOK BUKOHAHHA — | TWKIEHB,
MaKCUMaJIbHE OIiHIOBaHHS - 15 faJtiB, SKIIO yCci 5 3aBIaHb MPaBUIBHO BUKOHAHO):

3a KOJKHE 3aBJaHHS MaEMO

3 0anu, SIKIIO 3aBJaHHS BUKOHAHO 0€3 €IMHOI ITOMUJIKH,

2 Oanu, K0 3aBAaHHS BUKOHAHO 3 HE3HAYHOIO IOMUIKOIO,

1 6an, sKI0 3aBJaHHS BUKOHYETHCS 32 IPABUIHHUM HAMPSIMKOM, aJie 3 ISIKUMHU TTOMUJIKAMH,
MIPH IIHOMY 3a 3alli3HEHHS Ha KOXXHUHN THKICHb paxyeMo MIHYC 2 Oaju.

4. Konmponvna poooma “ExcTpeMymMu (pyHKUIH KiabKoX 3MiHHMX” (CTpoK HamucaHHs — 19-
W THXKIAEHb, MAaKCUMaJIbHE OIIHIOBaHHsS - 15 06ajiB, skmio yci 3 3aBIaHHS NMPaBUIHHO
BHUKOHAHO):

3a KOJKHE 3aBJaHHS MaEMO

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

4 Ganu, SIKIIO 3aBAaHHs BUKOHAHO 3 HE3HAYHOIO TOMUJIKOIO,

3 Oany, SKIIO 3aBAaHHS BHUKOHYETHCS 3a NPABWIBHUM HAIMPSIMKOM, aje 3 2 HEe3HAYHUMH

ITOMUJIKAMH,

2 Oany, SKIIO 3aBAaHHS BHUKOHYETHCS 3a NPABWIBHUM HAIMPSIMKOM, aje 3 3 HEe3HAYHUMH

ITOMUJIKAMH,

1 6an, sKI10 3aBJaHHA BUKOHYETHCS 32 PABUIBHUM HAMPSIMKOM, alie 3 4 Ta OUTBII TOMUIIKAMH.
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Ex3ameHn (40 6aJiiB, K10 yci 4 3aBIaHHs NMPABWJIbHO BUKOHAHI):
3a KO)KHE 3aBAaHHs MaeMo 10 6aiB, AKIIO 3aBIaHHS BUKOHAHO 0€3 MOMUJIOK Ta Y TIOBHOMY
00’ eMi.

III cemecTp

[Ikana omiHIOBaHHSA B 0ajax 3aCBOE€HHS CKJIAJ0BUX YaCTUH HAaBYAJILHOI'O MarTepiany
IIpY TIOTOYHOMY Ta MiJICYMKOBOMY CEMECTPOBOMY KOHTpOJi 3HaHb Y III cemecTpi

1. Camocmiiuna poooma «KpatHi iHTerpajm» (CTpOK HamucaHHI — 5-ii THXKIEHb,
MaKCHMAaJIbHE OIIIHIOBaHHS - 15 6aJIiB, sKI0 yci 5 3aBaaHb NpaBHIBHO BHUKOHAHO):
3a KOYKHE 3aB/IaHHS MaeMO
3 Oamu, SIKIIO 3aBJaHHs BUKOHAHO 0€3 €IMHOI ITOMUJIKH,
2 Ganu, SKIIO 3aBAaHHS BUKOHAHO 3 HE3HAYHOIO TOMUJIKOIO,
1 6an, AKI0 3aBJJaHHS BUKOHYETHCS 32 PAaBUIBHUM HANpPSIMKOM, aJie 3 IeIKUMHU TOMUJIKAMHU.

2. Inougioyanvue nasuanvhe 3a60anns «KpuposiniiiHi Ta noBepxHi interpanu. EnemenTn
Teopii moss» (CTpOK OTpUMaHHS 3aBIaHHs cTyAeHTaMH — 10-H THIKIEHb, CTPOK BUKOHAHHS
— 1 TwxaeHb, MakCUMaJIbHE OLIHIOBAaHHA - 15 6aniB, KO yci 3 3aBHaHHS MPAaBUIIBHO
BUKOHAHO):
3a 1 Ta 2 3aBOa”HHs MacMoO
110 6 OaJtiB, SIKIIO 3aBJIaHHS BUKOHAHO 0€3 €IMHOI ITOMUJIKH,
5 GaiB, SIKILO 3aBAHHS BUKOHAHO 3 HE3HAYHOIO TOMUIIKOIO,
4 Ganu, AKILO 3aBJIaHHS BUKOHY€ETHCS y MPaBUIIBHOMY HAIPSIMKY, aJi€ 3 OJHIEI0 IOMUIIKOIO,
3 Oaiu, SKIIO 3aBIAHHS BUKOHYEThCS 3a IMPAaBWIBHUM HANpPSIMKOM, aje 3 2 HEe3HAYHUMHU
MOMUJIKaMH,
2 Oanu, SKIIO 3aBIAHHS BUKOHYETHCS 3a IMPAaBWIBHUM HAMpPSIMKOM, aje 3 3 HEe3HaAYHUMHU
MOMUJIKaMH,
1 Ga, SIK110 3aBAAaHHS BUKOHYETHCS 32 MPaBUIBHUM HAPSMKOM, ajie 3 4 Ta OLIbII MOMUIKAMHU.

3a 3 3aBJaHHSA MAEMO

1o 3 Oau, KO 3aBJaHHsI BUKOHAHO 0€3 €IMHOT IOMHJIKH,

o 2 0ay, IKIIO 3aBAAaHHSI BUKOHAHO He OUIBII HIXK 3 OJHICI0 HE3HAYHOI0 OMUIKOIO,
1 6an, K10 3aBIaHHS BUKOHYETHCS y MTPABHILHOMY HANPSMKY, aJi¢ 3 TOMUJIKAMH,
MIPH LIbOMY 3a 3aMi3HeHHS Ha KOXKHUH TIKICHb paxyeMo MiHyc 2 6amnu.

3. Koumponvua poooma «KommiekcHuii aHadi3» (cTpok HamucaHHs — 17-ff THKIAeHb,
MaKCHMaJlbHE OIIHIOBAaHHS - MaKCHMalbHE OIiHIOBaHHS 15 6ajiB, sKkmo yci 5 3aBoaHb
NPaBUJIBHO BHKOHAHO):

3a KOJKHE 3aB/IaHHS MA€MO

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

2 Gamy, SKIO 3aBJaHHS BUKOHAHO 3 HE3HAYHOIO TTIOMUJIKOIO,

1 6an, K10 3aBJaHHS BUKOHYETHCS 32 IPABUIIBHUM HAIPSIMKOM, aJie 3 ISIKUMHU TIOMUIKAMH.

4. Inougioyanvne nasuanvne 3as0anna «{udepennianbHi piBHAHHI» (CTPOK BUKOHAHHS —
28- THXKIeHb, MAaKCHUMAJIbHE OIliHIOBaHHS - 15 6amiB, skio yci 3 3aBIaHb MPaBUIIEHO
BHUKOHAHO):

3a KOYKHE 3aB/IaHHS Ma€EMO

3 Oanu, K10 3aBAAaHHS BUKOHAHO 0€3 €IMHOI IIOMHIIKH,

2 Ganu, Ko 3aBJAaHHs BUKOHAHO 3 HE3HAYHOIO TTOMHUIIKOIO,

1 Ga1, SIKI1O 3aBAAHHS BUKOHYETHCS 32 IIPaBUJIBHUM HAIIPSIMKOM, aJi€ 3 AEIKUMH TOMUJIKAMHU.
IIPY IIbOMY 3 3aIi3HEHHS Ha KOXKHUH THXKJIEHb paxyeMO MiHyC 2 Oanu.

Ex3amen (40 6aJiB, AKkuIo yci 4 3aBIaHHs NMPaBWIbHO BUKOHAHI):
3a KOKHE 3aBIaHHsA Maemo 10 GaiiB, SIKIIO 3aBJaHHS BUKOHAHO 0€3 MOMHJIOK Ta Y TOBHOMY
00’eMmi.
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