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BCTYII

[Iporpama HaBuanbHOiI OUCHUILUTIHM «BuIlla MaTemMaTHKa» CKJIaJeHa BiIMOBIAHO [0
OCBITHBO-TIpO(eciitHOT Tporpamu nepuioro (0akanaaBpChKOTo) PiBHS BUINOT OCBITH CIIEIIAIBHOCTI
125 «Kibepbe3neka».

1. Onuc HABYAJIBLHOI AUCIHMILIIHA

1.1. Memot euknadanns HABYAIBLHOI TUCIUILUIIHA € HAJaHHA MalOyTHIM criemiaigicram
3HaHb Yy raiy3i BUIIOT MAaTEMATHKH.

1.2. Ocnoénumu 3ae0amHamu BUBUCHHS JUCUUIUTIHM €. HaBYaHHS CTY/CHTIB
BUKOPHCTOBYBaTH CyYaCHHH MaTEeMAaTWYHHWW amapaT HENepepBHOTO aHali3y TEOPSTHUYHHM
OCHOBaM 1 MeTojaM JIiHIHHOI anreOpH, aHATITUYHOI TEOMETpii, MaTeMaTHYHOrO aHaji3y,
KOMILUIEKCHOTO aHali3y, audepeHIialbHuX pPIBHSAHb, TEOPii CTIHKOCTI Ta 3aCTOCYBaHHIO ITMX
METOJIB JUIsl PO3B’SI3aHHS PI3HOMAHITHUX 3a/1ad TEOPETHYHOTO Ta MPAKTUYHOTO XapakTepy B
npodeciitHol AISUTHPHOCTI IS PO3B’SI3aHHS 3a7a4 TEOPETUYHOTO Ta MPAKTHYHOTO XapakTepy B
npolieci MPOeKTyBaHHS Ta peanizalii 00’ eKTiB iHpopMaTH3allii.

B Xoni BHBYEHHS JUCIUIUIIHM y CTYyJEHTa TIOBHHHI (OpPMYyBaTHCS HACTYMHI
KOMIIETEHTHOCTI.

IHmezpaﬂbHa KOMNEmeHmMHICMb.

31aTHICTH PO3B’SI3yBaTH CKJIJHI CHEliai3oBaHi 3aJaul Ta NPaKTU4YHI IpoOIeMHu y Taimysi
3abe3neucHHs  iHGopMamiinol  Oesmekn  1\abo  KibepOesmekw, M0  XapaKTEPU3YETHCS
KOMIUIEKCHICTIO Ta HEMTOBHOIO BH3HAYEHICTIO YMOB.

3azanvni komnemenmuocmi (K3).
— 34aTHICTH 3aCTOCOBYBATH 3HAHHS Y MPaKTUYHUX cuTyarisx. K3 1.
CneyianvHi (¢haxosi, npeomemni) KomnemeHmHocmi

— 34aTHICTH 10 BUKOPUCTaHHA iH(POpMaLiifHO-KOMYHIKALIHHIX TEXHOJIOT1H, Cy4acHUX
MeTOIB 1 Mojenel iHopmarliifHoi 6e3meku Ta/adbo kidepoesnexku. KD 2.

1.3. KinbkicTb kpeautiB — 17

1.4. 3aranpHa KUTBKICTE ToguH - 510.

1.5. XapakTepucTHKA HABYAJIbHOI 1M CIUIJIIHA
O060B’s13k0Ba / 32 BUOOPOM
Jlenna ¢hopma HaBYaHHS \ 3aouHa (mucTaHiiitia) popMa HaBUYAHHS
Pik miaroroBxku
1-ii \ it
Cemectp
1-ii \ -ii
Jlexmii
64 ron. \ rom.
[TpakTHyHi, CEeMiHAPCHKI 3aHATTS
32 rog. \ TOJI.
JlaGopaTopHi 3aHATTS
TOJI. \ TOJI.
CamocriitHa poboTa
69 rog. \ TOJI.
Y TOoMy uuCHi iHAUBIIyaJIbHI 3aBJIaHHS
24 rop. ‘ TO/I.




Pik minroroBxm
1-ii \ it
Cemectp
2-i \ it
Jlexmii
64 ron. \ rom.
[IpakTuHi, CeMiHapCHKi 3aHITTS
32 rog. \ rom.
JlaGopaTopHi 3aHATTA
TOJI. ‘ roj.
CawmocriiftHa poboTa
69 ron. \ rog.
Y Tomy uuchi 1HAUBITyaIbHI 3aBIaHH
24 ron. \ rog.
Pik minroroBkmn
2-ii \ -ii
Cemectp
3-ii \ -ii
Jlexii
32 rog. \ TOJI.
[IpakTHyHi, CEeMiHAPCHKI 3aHATTS
64 rog. \ TOJI.
JlaGopaTopHi 3aHATTS
TOJI. \ TOJI.
CamocriitHa poboTa
84 ron. \ TOJI.
Y Tomy uucai 1HAUBITyanbHI 3aBIaHHI
24 ron. \ rog.

1.6. Ilepesik KOMIETEHTHOCTI

Y pesynvmami eueuennsa oanozo Kypcy cmyoenm noeuneH 3HAMU MeEOPEMUYHI i
NPUKIAAOHI NOJIOHCEHHA HENepepeHo20 aHanizy, inmezpaivHe YUCIAeHHA, JIHIUHY anzedpy,
ananimuuny 2eomempito, OughepenuianvbHi piGHAHHA Ma Meopit0 KOMRIAEKCHUX QYHKYIIL:

- TIOHATTS BEKTOPA, JIHINHI omeparlii HaJ BEKTOpaMH;

- JHIWHI KOMOiHaIii, JIHIHHY 3aJeKHICTh BEKTOPIB, KOJIHEAPHICTh Ta KOMILJIAHAPHICTh
BEKTOPIB;

- 0asuc miHiiiHOTO MPOCTOPY, O6a3Kc Ha MJIOUIMHI Ta Y MPOCTOPi, pO3KiIa] BEKTOpa 1o 6asi,
opTOHOpMBaHi 6a3u, adinHi 6a3u;

- CKaJSIpHUMA TOOYTOK BEKTOPIB, BEKTOPHUHN Ta MiIIaHUN JOOYTOK BEKTOPIB, BIACTUBOCTI,
3B’S130K 3 KOJIIHEAPHICTIO Ta KOMIUIaHAPHICTIO;

- adiHHI CHCTEM KOOpIHMHAT, MOJSPHY, HUIIHAPHUYHY Ta CEpUUYHY CHUCTEMHU KOOpPIHMHAT,
dhopmynu epexony;

- MpsMYy Ha IUIONIMHI Ta y TPOCTOPi, 11 pIBHAHHS, B3a€EMHE PO3MIMIECHHS MPSIMUX, MTyYKH
MPSMUX, BIICTaHb BiJl TOYKHU JIO0 MPSMOI Y IPOCTOPI, BIACTaHb MiXkK JBOMA MHUMOOIKHIUMH
PSIMAMU, 3HAXO/DKEHHS CIIUTFHOTO TIEPIICHIUKYIISIPA ABOX MUMOOIKHHX TPSIMHUX;

- TIpsAMY B IPSIMOKYTHIN CUCTEMI1 KOOPIUHAT, HOPMAJIbHE PIBHIHHS, BIJICTAHb BiJl TOYKH 0
NPSIMOT, MIBIJIOIIMHY, KYT MK IPSIMUMH;

- TUIOLIUHY Yy IpOCTOpi, ii PIBHSAHHSA, B3aEMHE PO3MIIICHHS TUIOIIUH, TyYOK IJIOIIHH;

- TUIOLIUHY B MPSIMOKYTHIN CUCTEMI KOOPIMHAT, HOPMaJIbHE PIBHSAHHS, BIICTaHb BiJl TOUKU
710 TUTOIIMHM, MBIPOCTOPH, KYT MK TIJIOIIUHAMH;
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3arajJbHe PIBHSAHHS KPUBOI JPYroro TMOPSAKY, KBaapaTU4dHi (OPMH, MAaTPHUIIIO
KBaJpaTU4HOI (POPMHU, IEPETBOPEHHS PIBHAHHS KPUBOI P IEPETBOPEHHI KOOPIUHAT;

3BEJICHHS 3araJIbHOTO PIBHSHHS KPUBOI APYroro MOPSIKY 10 KAHOHIYHOTO BUJLY;

PIBHSHHS Kojla, enimnca, rinepOoiu, napaboil, EKCUEHTPUCHUTETH Ta JAUPEKTPUCH,
BJIACTHBOCTI IINX KPUBHX;

MMOBEPXHI APYTroro NopsIKy, KAHOHIYHI PIBHSIHHS TOBEPXOHB JIPYTOTo MOPSIIKY, SIIICOi I,
rinep6osioinu, mapadonoiau, HMITIHAPU, KOHYCH;

IpaBUJIa PO3KPUTTS BU3HAYHHKA JIPYTOTO Ta TPETHOTO MOPSIIKIB,

metoau Kpamepa ta ['ayca po3B’si3aHHs cUCTeM JiHIHHUX anredpaiuHuX piBHSIHbD;
aKCIOMaTHUYHY TEOPII0 TIHCHUX YUCEIT;

BJIACTUBOCTI IT'PaHMIIb YUCIOBUX MOCIIAOBHOCTEH Ta YUCIOBUX (YHKIIIIA;
BJIACTUBOCTI HeTlepepBHUX (DYHKIIIH ;

nudepeHiianbHe YucIeHHs PYHKIIH OaHI€T 3MIHHOT;

Teopito iHTerpana PiMaHa Ha BiApi3Ky;

Teopito 301KHOCTI HeBJIaCHUX iHTerpaniB PimaHa;

TEOPi0 301)KHOCT1 YHUCIIOBUX PSIiB;

TEOpito piBHOMIpHOT 301KHOCTI (PYHKI[IOHATBHUX MOCIITOBHOCTEH Ta pAIiB;
TEOPII0 CTETICHEBHUX PAIIB;

€JIEMEHTHU TeOPii METPUUHHUX, HOPMOBAHUX Ta €BKIIIJJOBUX MPOCTOPIB;
BJIACTUBOCTI I'paHMLb (QYHKIIIH OaraTboX 3MiHHUX;

BJIACTUBOCTI HemepepBHUX (DYHKIIH 6araTh0x 3MiHHUX;

mudepeHiiaabHe YcaeHHs QYHKIIH 6araTb0X 3MiHHUX;

TEOpEeMHU ICHYBaHHS Ta AU(EPEHLIHOBAHOCT] HEIBHUX (DYHKIIIH;

TEOpil0 BHYTPILIHIX T4 YMOBHUX €KCTPEMyMiB (DYHKI[iH1 OaraTb0oX 3MiHHHUX;
BJIACTUBOCTI €iJIepeBUX 1HTETpaliB;

TEOopito KpaTHUX iHTerpaiiB Pimana;

TEOpi0 KPUBOIIHIHHUX Ta MOBEPXHEBUX IHTETPaJIiB MEPIIOTO POY;
TEOPi0 KPUBOIIHIHHUX Ta MOBEPXHEBUX 1HTETPaJiB APYroro Poay;
knacuyHi popmynu ['pina, ['aycca-Octporpancskoro, CTokca;

OCHOBH TEOPil BEKTOPHHUX IOJIIB;

enemMeHTd Teopii paxiB dyp’e 3a OPTOHOPMOBAHMMM CHCTEMaMH Yy TiIOEPTOBOMY
MPOCTOPi;

HepiBHICTH beccens Ta piBHicTh JIsmyHoBa-IlapceBans;

BJIACTUBOCTI NepeTBopeHHs Dyp’e Ta iHTerpary Oyp’e;

ymoBu Kormri-Pimana,

HeHTpanbHy Teopemy Komri;

psanu Teitnopa i Jlopana;

METOAM PO3B’sI3yBaHHS MU (EepeHIIAIbHUX PIBHAHD MEPIIOTO TOPSJIKY;

BU3HAUYCHHS  XApPaKTEPUCTUYHOTO  MHOTOWICHAa  AU(EpPEHIIaJbHOTO  PIBHSHHA,
3aCTOCYBaHHS BU3HAYHMKA BpoHChKOT0, mpru3HaYeHHs 1 BU3HaueHHs QpyHkii Komri;

TEXHOJIOT1I0 3BEJICHHS CUCTEMH JIIHIMHUX PIBHSIHB MEPIIOTO MOPSAKY 10 OJHOTO PIBHSIHHS
JAPYroro MOPSAKY;

TEOpEeMH PO iCHYBaHHS 300pakeHHs 3a Jlammacowm;

dhopmynu 300paKeHHSI OX1THUX, IHTETpaTy 3TOPTKH OPUTIHAIB;



piBasHHs Eftnepa-Ilyaccona, Octporpaacskoro;

oOrpymoByBatu eBpicTHYHI Gopmynu st QyHKIIA HATypaJibHOI 3MIHHOI 32 METOJ0M
MaTeMaTHYHOI 1HIYKITIi;

AOBCACHHA OCHOBHUX TCOPCM.

BmiTn:

Edexmueno suxopucmosgysamu cyuacnuii mamemamuyHuil anapam ¢ npogheciinoi
OianvbHoCmi 0713 PO36°A3AHHA 3A0aY4 MEeOPeMmUUH020 ma NPAKMUYHO20 XapaKkmepy 6 npoyeci
ananizy, cunmesy ma nPOeKmMy6aHHsA IHPOPpMauiliHuX cucmem 3a 2any3amu.

3aCTOCOBYBATH JIHINHI omepailii HajJ BEKTOpaMH, 3HAXOJUTHU CKaJSIPHI, BEKTOPHI Ta
3MilIaHi JOOYTKH BEKTOPIB;

3aCTOCOBYBATH JIiHINHI onepamii HaJl MaTPUISIMH, 3HAXOJUTH 0OEpPHEHI MaTpUIll, paHT Ta
BH3HAYHUK MATPHIIL;

pPO3B’sA3yBaTH CUCTEMHU JIIHIHHUX piBHSAHb MeTofamMu Kpamepa, ["ayca;

3HaXOJUTH BIICTaHb BiJl TOYKH JIO MPSIMOI Y MPOCTOPI, BIICTAaHh MI>K IBOMa MUMOOT)KHIUMH
NPSIMUMH, CIIIBHOTO MEPIEHANKYISIP IBOX MUMOODKHUX MPSIMHUX;

BUIUCYBAaTH PiBHSHHS OCHOBHUX KPUBHUX Ta MOBEPXOHb JIPYTOTO MOPAIKY, 3HAXOIUTH
€KCLEHTPUCHUTETH, TUPEKTPUCH Ta ACUMIITOTH KPUBHUX APYTOro MOPSAKY;

3HAXOJUTH TPAHUIIl TOCTIAOBHOCTEH 1 PYHKITIH;

JOCITIKYBaTH (DYHKIIT HA HETIEPEPBHICTH 1 pIBHOMIPHY HEMEPEPBHICTH;
nudepeHITiroBaTH CKIIAaHI Ta o0epHEeH1 (QYHKIIIT;

KOPHUCTYBATHUCS PO3BUHEHHAM (QYHKIIT 3a hopmyroro Teitnopa;
3actocoByBatu popmyny JleioOnina;

JOCITIKYyBaTH (YHKIIIT HA MOHOTOHHICTh Ta OMYKJIICTB;

JOCITIKYBATH (YHKIIIT HA EKCTPEMYM;

KOpHCTYBaTHUCs mpaswiioM JlomiTans;

OynyBatu rpadik QyHKIi ado KpWBOi, IO 3ajJaHa MapaMEeTPUIHO, 3 BUKOPHUCTAHHSIM
T EepeHIiaTbHOTO YUCIICHHS;

3aCTOCOBYBAaTH TaOJMII0 TEPBICHUX OCHOBHHMX €JEeMEHTapHUX (yHKIIH 1 meroau
IHTErpYBaHHsI IJIs1 3HAXOPKCHHS TIEPBICHUX OUTBII CKIATHUX (PYHKITINH;

JOCITIKYBaTH (DYHKIIIO HA IHTETPOBaHICTh 3a PimanoM;

3actocoByBatu hopmyny HeroroHa-JIeliOHima, MeTo 1 IHTerpyBaHHs YaCTUHAMU Ta 3aMiHY
3MIHHUX U1 004MCIIeHHs iHTerpaniB Pimana;

3aCTOCOBYBAaTH iHTerpai Pimana B reomerpii, MexaHirli, Gi3ui;

JOCIIKYBaTH Ha a0COJIIOTHY Ta yMOBHY 301)KHOCTI HeBIacHi iHTerpanu Pimana;
JOCIIKYBaTH Ha a0COJIIOTHY Ta YMOBHY 301)KHOCTI YHMCIIOBI PSIIIN;

JOCIIKYBAaTH Ha pIBHOMIpHY 301KHICTh (PYHKIIOHAJIBHI ITOCITIZIOBHOCTI Ta PSIN;
OTpUMYBATH pO3BUHEHHS QyHKIIH y psan Teitnopa;

mudepenmniroBaty GyHKII{ 6araTb0X 3MiHHHUX;

nuQepeHIiroBaTH HesIBHO 3aaHi (QyHKIIIT,

JOCIIKYBAaTH Ha BHYTPIIIHIHM Ta YMOBHIN eKCTpeMyM (yHKIIIi 6araTb0oX 3MiHHHUX;
O0YHCITIOBATH IHTETPAJIH 3a JoroMororo I'-gpynkuiit Ta B-¢yHkiiif;

00YMCITIOBATH KPaTHI IHTETpajIy 3a JOMOMOTor0 TeopeMu DyOiHi Ta 3aMiHU 3MIHHHX;
3aCTOCOBYBATH KpaTHI IHTErpajid B reoMeTpii, MeXaHilli, (i3uili;

00YKCITIOBAaTH KPUBOJIIHINMHI Ta MOBEPXHEBI IHTETPAJIH MEPIIOrO Ta JPYroro poiB;
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- 3actocoByBatu Gopmynau ['pina, ['ayca-Ocrtporpaacekoro, Ctokca i 0OUYMCICHHS
KPUBOJIHIMHUX Ta MOBEPXHEBHX IHTETPaiB;

- 3aCTOCOBYBAaTH METOJH Ta TEPMIHOJIOTiI0 BEKTOPHOI Teopii MOIiB;

- posknanatu ¢yHKIio y psag Oyp’e Ta gocmipKyBaTH Horo Ha 301KHICTH MOTOYKOBO Ta
PIBHOMIPHO;

- 00uYMCITIOBaTH 1HTErpaidi KOMIUIEKCHOI 3MIHHOiI 3a jgomomMoror Tteopemu Kormri,
iHTerpanbHoi popmynu Koii Ta OCHOBHOI TeOpeMH Teopii JHILIKIB;

- po3BuBaTH (PyHKIIIT KOMIUIEKCHOT 3MiHHO]1 Y psif Jlopana;

- po3B’s3yBatu AudepeHLianbHI PIBHSIHHA Ta CUCTEMHU AU(epeHLialbHUX PIBHSIHb.

B pe3ynbmami eueuenns oucyuniinu y cmyoeHma NOGUHHI (hopmyeamucs HACHYnHI
npozpamui pezyromamu nasuannsa (IIPH).

— BHUKOPHCTOBYBAaTH pPE3YyJbTaTH CAMOCTIMHOTO MOIIYKY, aHaIi3y Ta CHHTE3y 1H(popMalrii 3
pi3HUX JoKepen ans e()EeKTUBHOrO pIlICHHS CIEHiali30BaHuUX 3afad IpodeciitHol
nismeHOcTi (ITPH 3);

— aJanTyBaTHCS B yMOBaX 4acToi 3MiHU TEXHOJIOT1H mpodeciiHoi NiIbHOCTI, IPOrHO3YBaTH
kinnesui pesynbtat (ITPH 5);

— KPHUTUYHO OCMHUCIIIOBAaTH OCHOBHI TeOpii, MPUHLMIHN, METOIU 1 TIOHATTS Yy HAaBYaHHI Ta
npodeciiniii gismeHOCTI (ITPH 6);

— BUpIOIyBaTH 3a7ayi 3a0e3meueHHs Ta CyNpoBOAY (B T. YMCIHi: OIJISA, TECTYBaHHS,
MiJ3BITHICTH) CHCTEMH YIPABIIHHS JOCTYIIOM 3TiTHO BCTAHOBJICHOI MOJIITUKU O€3MEKH B
iHpopMaliifHuX Ta 1HQOPMAIIHHO-TENICKOMYHIKAI[IHHUX (aBTOMATU30BaHUX) CUCTEMax

(ITPH 21);
2. TeMmaTHYHHMI IJIAH HABYAJILHOI AMCHUILIIHI
I cemecTp

Po3oinl. Enemenmu nininnoi anzeopu.

Temal. Komnaekcui uucia.

1. AnreGpaiuna popma KOMIUIEKCHUX 4Hces. PiBHI, CIIpsDKEH1, MPOTHIICKHI KOMIUIEKCHI YUCIa.
Jii Hat KOMIUTEKCHUMH YHCIIaMHU.

2. 'eomeTpuyHa iHTEpIIpETALlis] KOMIUIEKCHUX YHUCEI.

3. TpuronomerpryHa Ta MoKa3HUKOBI (popmu KomIuiekcHoro uncia. ®opmynu Eitnepa 1 Myaspa.

4. KopiHb N-TO CTyINEHs 3 KOMIUIEKCHOTO YHCIIA.

5. Po3B’s13yBaHHs KBaJAPAaTHUX DPIBHAHD 3 JIMCHUMHU KOe(DIIIEHTAMH Ta KOMIUIEKCHOIO 3MIHHOIO.
Tema 2. Mampuui, 6usnaunuku ma cucmemu JiHIHUX PIGHAHb.

1. Marpumi. [ii 3 marpursamu. [Toai6H1, cHMeTpUYHI, HECUMETPUYHI, OPTOTOHAIBHI Ta OOEpHEHI1
MaTpHIIi.

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

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

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

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



2. O3HaveHHs JIHIHHOTO BEKTOPHOTO TIpocTopy. [Ipukiaay.

3. Jliniiini xomOiHalii, JiHiiHA 3aJeXHICTh BeKTOpiB. HeoOXiaHI Ta ITOCTaTHI yMOBH JIiHIMHOT
3aJIEKHOCTI BEKTOPIB.

4. baswuc niniiiHOTO MpocTopy. Po3mip niniliHOrO mpocTopy. KomineapHi Ta KOMILITaHApHI BEKTOPH
SIK TIPUKJIAAM BiAMOBIAHO OAHOBUMIPHOTO Ta IBOBUMIPHOTO JIIHIHHOTO MPOCTOPY.

5. Po3knan BekTopa mo 6a3i. Koopaunatu Bekropa. HeoOxinHi Ta AOCTaTHI YMOBH KOJIIHEAPHOCTI
IBOX BeKTOpiB. HeoOXimHI Ta JOCTaTHI YMOBHM KOJIIHEAPHOCTI BOX Ta KOMIUIAHAPHOCTI TPhOX
BEKTOPIB.

6. OpronopmoBani 6a3u. [Ipoekirisi BekTopa Ha BICh Ta MiBILUIONIUHY.
7. CkanspHuit 100yTOK BEKTOpiB, BIacTUBOCTI. EBKiiB ipocTip. JloBkuHa (HOpMa) BEeKTOpA.

8. Kyr Mix BekTopamMu. YMOBa OpPTOTOHAIBHOCTI JBOX BekTopiB. HepiBaicTs Korri-
Bynsxosckoro. [Ipoekuii BekTopa.

9. IleperBopenHst koopauHaT. Matpuils nepexony. OpToroHaibHi mepeTBOpeHHs. OpieHTaIls
0a3uciB, Opi€HTALlISl IPOCTOPY.

10. OpienToBanuii 00’€M TPHOX BEKTOPIB, BIACTUBOCTI, 3allUC B KOOpJAWHATAaX. BekTopHMil Ta
MimaHuii 10OYTOK BEKTOPIB, BIACTUBOCTI, 3B'SI30K 3 KOJIHEAPHICTIO Ta KOMILIAHAPHICTIO.
[ToaBifiHMI BEKTOPHUIA TOOYTOK.

11. MonsipHa, nuIiHAPUYHA Ta chepruHa CUCTEMH KOOpAUHAT. POpMYyIH Iepexoay.
12. BnacHi yucia Ta BEKTOPH MAaTPHUIlb, METOAM 1X 3HAXOHKCHHSI.

Po30in 2. Enemenmu ananimuunoi 2eomempii.

Tema 4. Ancedpaiuni ninii nepuio2o nopaoKy Ha NaOWUHI i 8 RPOCMOPY.

1. Ilpsima Ha TUIOIIMHI, BCEMOXJIIMBI PIBHSHHS, B3a€MHE po3TaulyBaHHs npsaMux. [loain Bigpiska
B 32/IaHOMY BIJTHOIIICHHI (BEKTOPHHI Ta KOOpAUHATHUH criocoOn). [Tyuku npsmux.

2. llpsima B MPsIMOKYTHIM CHCTEMi KOOpJIWHAT, HOpMaJlbHE PiBHSHHS, BIACTaHb BiJl TOYKH 1O
IpsAMOi, KYT MK IPSIMHUMH.

3. [Inommua y mpocTopi, BCEMOXIJIMBI DPIBHSHHSA, B3a€EMHE pO3TallyBaHHS IUIONMH. Ilydok
TUTOLIHH.

4. IlnomuHa B IPSIMOKYTHIN CHCTEMi KOOpJIMHAT, HOpMajbHE PIBHSHHS, BIICTAHb BiJl TOUYKH IO
TJIOIIMHU, TIBIPOCTOPH, KYT MIXK TUIOIAHAMH.

5. [Ipsima y mpocTopi, BCEMOJIMBI PIBHSHHS, B3a€MHE PO3TALIYBaHHS NPSMHUX y MPOCTOPI,
BIJICTaHb BiJi TOYKH JIO MPSMOi y MPOCTOpI, BIACTaHb MK JBOMa MHMOODKHUMH TPSIMUMH.
3HaxO/PKEHHS CIIJIBHOTO MEPIEHINKYIISIPa IBOX MUMOOKHUX MPSIMHUX.

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

1. Eninc, rinep6omna, mapabona. /lupexropianbHa BIacTHBICTH enminca i rinep6omnu. [omspuuit
napameTp. PiBHsAHHS enirnca, Tinep0ou, mapadoiv B MOISPHIN CUCTEMI KOOP/IMHAT.

2. 3aranpHe pIBHSHHS KpUBOi JIpyroro nopsaaky. Ksagpatuuni ¢popmu. MaTpuiist KBapaTudHoOl
dbopmu. JlogaTHo BU3HaUEHI KBaapaTudHi hopmu, kputepid CunbBectpa. [lepeTBopeHHs piBHSIHHS
KPHUBOIi IPY NIEPETBOPEHHI KOOPANHAT.

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

4. KaHoHi4HI piBHSHHS MOBEPXOHb APYroro MOPSJIKY: €NNcoinu, rinepbonoiau, napabdosoiny,
IWTHIPH, KOHYCH. [lepeTrnH moBepxHi Apyroro MopsaKy 3 MIIOMIKUHOIO.



Po3zoin 3. Jleaki enemenmu meopii uuciosux muoxcun ma ao2iku. I'panuus,
Henepepericms hynxuyii.

Tema 6. /leaxi enemenmu meopii 4uci06ux MHOMCUH Ma J10ZIKU.
1. Jloriuna cumBotika. Onepailii HaJl BUCIIOBIIOBAHHSMU Ta IX BIACTHBOCTI.
2. MuoxuHu. Oneparrii HaJy MHO)KMHAMH Ta 1X BIACTHBOCTI.

3. OOmeskeH1 3BepXy (3HU3Y) YHCIOBI MHOXKMHU Ta iX BepxHi (HMKHI) Mexi. OOMexeHI YUCIOBI
MHO)KHHH.

Tema [. I'panuya pynkuyii.

1. BigoGpakerns. O6paszu Ta mpooOpa3d MHOKWH. 3BY)KEHHS Ta TPOJOBKEHHS BiTOOpaKEHb.
Knacudikamist BimoOpaxkernb. OO0pOTHI BioOpaXkeHHS Ta BimoOpaskeHHs, OOEpHEH1 /10 HHUX.
Kommo3wuriist Binoopaxkens. ['padik Bimoopakenns. [Ipuknaan.

2. O3Ha4yeHHs OKOMIB Ta MPOKOJIOTHX OKoiiB Touku B R. JIiBi Ta mpasi miBokoau Touku B R.
Osnauenns nocnigoBHocTi. [liamocminoBHocti. O3HA4YeHHS TPaHUII TOCIIOBHOCTI Ha MOBI
HepiBHOCTEH 1 Ha MOBI OKoJiB. 30DKHI Ta po30iKHI mociuigoBHOCTI. [Ipukmamun. HeckinuenHi
TpaHML MOCTiIOBHOCTEH. €AMHICTD TPAHUILI TOCHIJOBHOCTI.

3. HeckinueHHO MaJti Ta HECKIHYEHHO BEJIMKI TOCIIZOBHOCTI. 3B’ A30K MK HECKIHYEHHO MAJIMMHU Ta
HECKIHUEHHO BEIUKAMH IOCHIJIOBHOCTAMHU. 3B’A30K MK 30DKHICTIO ITOCIIIOBHOCTI Ta 1i
0OMEXKEHICTIO.

4. HepiBHOCTI MiXK TOCTIIOBHOCTSIMH, II[0 BHUKOHAHI aCHMMOTOTHYHO. Teopema Tpo 3B’S30K
HEPIBHOCTEH MK TPAHHUIIMHU TIOCITIIOBHOCTEH 3 HEPIBHOCTSIMH MDK ITOCTIIOBHOCTSMH Ta il
Haciiaku. Teopema mpo Tpu MOCIiI0BHOCTI.

5. Jlemu ipo HECKIHUEHHO MaJli TIOCI1TOBHOCTI. Teopema mpo apudMeTH4HI BIACTUBOCTI TPAaHUIIb
HOCIIIOBHOCTEH (TIPO IpaHMIll CyMH, pi3HHUII, TOOYTKY Ta YaCTKH).

6. O3naka Beiiepmrpacca 301KHOCTI MOHOTOHHHX IIOCHIJIOBHOCTEH Ta 11 Hacmigok. Ywcimo e
(0O3HAYEHHS Ta OLIIHKH).

7. Teopema bonbrano-Beitepmtpacca. BepxHs 1 HUKHS TpaHUIIl TOCTITOBHOCTI.
8. ®yHaaMeHTaNbHI MOCHIIOBHOCTI, KpuTepiit Kot 301KHOCTI MOCIi0BHOCTI.

9. O3HaveHHs TPAaHUYHOT TOYKH YHCIIOBOI MHOYKHMHU. 3araibHe 03HaueHHs rpaHuili ¢pyHkiii 3a Ko
Ha MOBI OKOJIB. 3arajibHe o3HaueHHs rpaHuui ¢yHkuii 3a ['eiine. Teopema mpo eKBiBaJICHTHICTh
o3HauyeHb rpanuii GyHkiii 3a Komri ta 3a ['efine.

10. Teopema mpo eauHicTh rpaHuili ¢yHkuii. JlocTaTHs ymMOBa BiACYTHOCTI IpaHUIl (QyHKII.
Teopema npo apudMeTHdHI BIACTUBOCTI TPAHUILIb (DYHKITIH.

11. 38’430k MK HECKIHUEHHO MaJMMHM Ta HECKIHUeHHO BeNuKUMHU (yHKIismu. Jlema mpo
HECKIHYEHHO MaJIl (PyHKITII.

12. Teopema mpo rpaHUYHUI TiepexiJ y HepiBHOCTAX Ta ii Hacmigku. Teopema mpo Tpu QyHKILI.
Teopema mpo rpaHuIto KOMMO3uIli GyHKIIH.

13. Oguo6iuni rpanuui ¢yHkuii B Touri. Kputepiit icHyBaHHsS rpaHumi (QyHKIIi y ABOOIUHIN
TPaHUYHIN TOYII Ha MOB1 OAHOOIUHMX TpaHullb. OgHOOIUYHE TpsiMyBaHHS (YHKINI 10 CBO€ET
rpanuii. O3HaueHHs: MOHOTOHHUX (yHKIH. Teopema Beitepmrpacca.

14. Jlpyra uynoBa rpaHulls Ta ii HaCJiIKH.
15. Iepma uynoBa rpanuis. HepiBHOCTI 11 CHHYca Ta TaHT'€HCA.

16. TTopiBHSHHS ACUMITOTUYHOI MOBEAIHKK (QYHKIIH mpu X — a (O-cumBoIika). 3B’SI30K MiX
cumBonamu f (X) =0(g(x)) (x > a) i f(x) =0(g(x)) (x > a). BmactuBocti O-CUMBOJIKH.
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17. O3HaueHHsI BEpXHbBOI Ta HIKHBOI rpaHuIls (GyHKIIT Teopema mpo iCHyBaHHS BEpXHBOI Ta
HIDKHBOI Tpanuub ¢ynkuii. Kpurepiit icHyBaHHa rpaHuui ¢yHKLIi B TepMiHax ii BEpXHbOI Ta
HWKHBO1 Tpanullb. Kpurepiii Ko icHyBaHHS CKIHUEHHOT TpaHuIll QyHKIIII.

Tema 8. Henepepsnicmo pynkuii.

1. O3nauenns HenepepBHOi B Tourll (ynkiti. ITpukmagmn. JlokambHI BIACTUBOCTI HEMEPEPBHHUX
¢byHkuii (Teopema mpo 30epekeHHs HEepiBHOCTEH, Teopema Npo apu(MeTHdHi BIACTHUBOCTI,
TeopeMa Mpo KOMITO3HUINIIO JJII HeTlepepBHUX (YHKIIIHN Ta JeMa IIpo 30epexeHHs 3HaKy QYHKITIT).

2. O3naueHHs1 HemepepBHOI Ha MHOXHUHI QyHKUii. Teopema Beiiepmtpacca npo oOMexeHICTh
GyHKII1, HETIEPEPBHOI Ha BIAPI3KY.

3. Teopema bonpriano-Komri mpo nmpomixkHi 3Ha4eHHS HerlepepBHOi (yHKLIT Ta 11 HacTiIoK.

4. O3HaueHHs pIBHOMIPHO HeTlepepBHOI Ha MHOXHHI QyHKITIT. Teopema Kantopa mpo piBHOMIpHY
HETIePEPBHICTH (DYHKIIII.
5. Knacudikariis TO40K po3puBy.

Po3oin 4. /Tudhepenuiiioganicms pynxuii. Iloxioni ma oughepenyianu guuiux nopaokis.

Dopmyna Teunopa. locnioxycennsa hynxuiu, epachixu pynruiie ma Kpuei, 3a0ani y 0exapmogii
ado nOaAPHIIL cucmemax KoOopounam.

1. O3nauenns audepenuiioBanoi ¢yHkmii B Touri. Ilpukinann 3HAXOPKEHHS MOXIAHOT s
enemeHTapaux Qynkiiid. Heobxigna ymoBa nudepeniiiioBaHoCTi QyHKITT y TOUIll Ta MPUKIIA,
II0 CIPOCTOBYE 11 gocTaTtHicTh. OHOOIUHI MOXiAHI QPYHKIIT Ta KpUTEpii nudepeHIiiioBaHoCT B
TEepMiHaxX OJTHOOTYHHX MOX1THHX.

2. ApucmeTnuHi BmacTHUBOCTI audepeHuiioBanux y toumi QyHkuiid. IloxigHa KoMmo3wuiii.
[Toxigna o6eprenoi Gyukiii. [Tpuknagu. TaGaui MOXiTHUX OCHOBHHX €JIEMEHTAPHUX (PYHKITIH.

3. 'eomerpuuHe TiayMadyeHHs MOHATTS MOXiAHOI (yHKIIi. PiBHAHHS NHOTHYHOI Ta HOpMali A0
rpadika nudepenmiiioBanoi GyHKITi.

4. TloxigHa yHKIIH, 3aJaHUX TapaMeTPUYHO Ta B MOJSPHUX KoopauHaTax. [Ipuxmaay.

5. O3nauenns audepeniiana QyHKIii B Touli. 3B’ sI30K MK audepeHiiiioBadicTio GyHKIII Ta
ICHYBaHHM NOX11HO1 QyHKILIT B TOUI. 3B’ 530K MK IU(epeHIIiaoM i MOXiHOI0 (YHKIIII B TOYII.
['eomeTpuyHe TiaymadyeHHs TOHATTS audepenmiany (yHkiii. ApudMeTHyHl BIACTHBOCTI Ta
BJIACTUBICTH 1HBAapiaHTHOCTI opMH qudepeHIiany (yHKIIii.

6. BayTpimHicTh uynciaoBoi MHOXKWMHU. O3HAYCHHS JIOKAJIBHUX Ta TJI00ATbHHX (CTpPOTHX Ta
HecTporux) ekcrpemymis ynkiiii. Teopema depma (He0OXiaHAa yMOBA JOKAJIBHOTO EKCTPEMYMY
nudepenniiioBanoi ¢ynkiii). [Ipukmamu, 1m0 COPOCTOBYIOTh TOCTATHICTH Ii€i YMOBH Ta
MOKa3yIOTh CYTTEBICTh YMOB TEOPEMH.

7. Teopema Posns ta 1i Hacmigok. [Ipukiaau, mo moka3yrTh CYTTEBICTh YMOB TeopeMu. Teopema
Jlarpanxa. Hacminku reopemu Jlarpanxa. Teopema Komri.

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

1. O3HaueHHs MOXiTHMX BMIIMX TOpsAKiB i Kiacie ¢ymkmiit C"(X), C%(X). Ipuxnanx
mudepenItiiioBaHoi QyHKII, sika He € HemepepBHO audepeniiiiioBaHoro. [1oXiHI BUIUX MOPSIKIB
NEeSIKUX eleMeHTapHuX (yHkmii. O3HaueHHA audepeHIiagiB BUIIMX HOPSAKIB Ta iX 3B’S30K 3
MOXITHUMHM BHUIIMX TOpsAakiB ¢yHkiid. [lopymenHs iaBapianTHOCTI GopmMu audepeHIiaiib
BUIIKX nopsaakis. @opmyna JleiiOHina.

818

2. IlpaBwio Jlomitans po3KpUTTs HEBU3HAYECHOCTEH THUITY % 1
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3. ®opmyna Teinopa s noniHomiB. O3HaueHHsS nomiHOMa Teinopa s GyHKI, mo N pasiB
mdepenniioBana B Touri. JlokansHa Gpopmyia Telinopa i3 3anumkoBuM wieHoM y popwmi Ileano.
®dopmynu MakiiopeHa JjIsl IeIKuX eneMeHTapHuX (yHKIii. Teopema mpo 3aIUIIKOBUAN YjieH Ta
ii Hachiaku (3aymmikoBuit wieH y ¢opmi Jlarpamka ta Komri). OGuucnenHs rpaHuib (yHKILT 32
noromororo hopmynu Tewmopa.

4. Kputnuni Touku. JloctaTHi yMOBU HasiBHOCTI (BiJICYTHOCTI) JIOKAJILHOTO €KCTPEMyMY (yHKIIIi
B TEpMiHaX MepIoi moxiaHoi. JloctaTHi yMOBH HasBHOCTI (BIZICYTHOCTI) JIOKQJTLHOTO €KCTPEMYMY
G yHKIIT B TepMiHAX BUIIUX MOX1THUX.

5. O3HaueHHs (CTPOTO) ONMYKIUX Ta YTHYTUX (DYHKIIIH Ha TIPOMDKKY. ['eoMeTprvHe TIIyMaueHHs
OIYKJIOCTI Ta yrHyTOCTi. O3Ha4eHHs TOYKHU neperuny rpadika ynkuii. HeoO6xigHa ymoBa B TouIli
neperuny sl ABidi qudepennioBannx GyHKIIA. JJocTaTHI yMOBH CTPOTOi OMyKIIOCTI (PYyHKITIT
Ta HAsIBHOCTI (BIJICYTHOCT1) TOYKH MIEPETUHY.

Tema 11. I'paghixu ¢hynkyiit ma xpusi, 3a0ani y dexapmosiii abo NOJAPHIU cucmemax KoOpoOuHam.
1. Acumnroru rpadika pynkuii. Teopema nmpo 3HaxX0KEHHS KOe]illi€eHTIB aCHMITOT.
2. Cxema pociimkers GyHKii Ta mooyaosa ii rpadika. [Ipuka.

3. [lonsipHa cucrema KoopAMHAT. 3B’A30K JAEKAPTOBUX KOOpAMHAT 3 moispHuMH. Ilepexin Bin
KpHUBOi, 3a71aHOT B MOJISIPHIM CUCTEMI KOOPJIWHAT, 0 TApaMETPUYHOTO TMOJaHHS 1l B IEKapTOBIN
cHUCTEeMi KOOpAMHAT. ACHUMITOTH KPHUBHX, IO 3aJaHi MapamMeTpuyHO B JEKapTOBii cucTemi
KOOPJUHAT. ACUMNTOTH KPUBHX, IO 3a/1aHl B MOJSIPHIN CUCTEMI KOOPIUHAT.

II cemecTp

Po30in 5. Heeusznauenuit inmezpai.

Tema 12. Heeuznauenuii inmezpan.

1. O3naveHHs nepBicHOI (PyHKINIT HA TPOMIKKY. Teopema mpo CTPYKTypy MHOKHHHU TIEPBICHUX
¢ynkuii Ha npoMixkky. IIpukian QyHKIIT Ha TPOMIXKKY, B SKOi HE ICHY€ NEpBICHOI Ha LIbOMY
npoMikKy. HeBu3HaueHui iHTErpan 1 HOro BIacTHBOCTI. TaOmWIs TEpPBICHUX JETKHX
esleMeHTapHuX (yHKUii. DopMyna 3aMiHU 3MIHHOI Ta (opMysa IHTEIpyBaHHS YaCTUHAMHU JUIs
HEBHU3HAYEHOTO 1HTETpaYy.

2. PamionanbHi ¢yHKuii (1po6u), po3kianeHHs ix Ha HalnpocTimi. [HTerpyBaHHsS HAUIPOCTIIIMX
panioHansHUX QyHKIIH. MeToa OcTporpajchKoro BUAUICHHS palliOHaIbHOT YaCTUHH 1HTETpaa.

3. IuterpyBannsa (yHKILIH, pallioHATbHUAX BITHOCHO pajHKaia 3 JIpoOOBO-TiHIMHOT QyHKIIT Ta
HE3aJIEKHOI 3MIHHOI.

4. InterpyBaHHs (QYHKUIH, paliOHAIbHUX BIHOCHO KBAJApPAaTHYHOI IppamioHaIbHOCTI Ta
He3aJIeKHO1 3MIHHO1, 3a TOMOMOTO0I0 MmicTaHoBOK Efnepa. Jlesiki okpeMi BUTIAIKH (B TOMY YHCII
IHTErpyBaHH BiTHOLICHHS MOJIHOMA Ta KBaAPATHYHOI ippaIlioHAIbHOCTI).

5. Jleski BJIAaCTMBOCTI MapHUX 1 HEMapHUX PAIMIOHATBHUX (DYHKIIH 1 X BHUKOPUCTAHHS TNpHU
IHTerpyBaHHI pauioHaJbHUX (QYHKIIH BIJHOCHO CHHyca Ta KOCHMHYyca. YHiBepcalbHa
TPUTOHOMETPUYHA TiJICTAaHOBKA. [HTerpyBaHHS MOOYTKY pallioHaJIbHUX CTEMEHIB CHHYcCa Ta
KocuHyca. [HTerpyBanHs GyHKIUIN, pallioHATbHUX BITHOCHO €KCIIOHEHT.

Po30in 6.  Buznauenuu inmezpai ma 1020 3aCHOCYEAHHA.

Tema 13. Buznauenuii inmezpan ma ii020 3acmocy8aHHtsi.

1. Po36wutTs Bizmpizka Ta HAOOPH TOYOK, Y3TOUKEH1 3 TaHUM po30UTTAM. O3HaUCHHS IHTErPaTbHUX
cym Pimana, interpana Pimana Ta kiacy iHTerpoBHHX 3a Pimanom ¢yskmii. ITpuknaan
IHTETPOBHMX Ta HEIHTErpoBHUX 3a Pimanom ¢ynkimiii. HeoOximHa yMoBa 1HTErpOBHOCTI (PYHKITIT
3a Pimanowm.
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2. Hwxni (Bepxni) cymu [lapOy Ta ix BmactuBocTi. O3HaueHHs] HIDKHBOTO (BEPXHBOTO) IHTETpasia
Hap0y.

3. Jlema Jlap0Oy. Kpurepiii JlapOy iaTerpoBHocTi (pyHKIIIH 32 PiMmaHOM 1 HOro pi3HI €KBIBaJIEHTHI
dopmymoBannsa. Kpurepiit Pimana interpoBHocTi (yHKIIH y po3ymiHHi PimaHa.

4. Knacu ¢yHKIIii, iIHTETpOBHUX 32 PiMaHoM (HemepepBHi Ha BiIPi3Ky QYHKIIIT; oOMexeH1 (yHKIIIT,
1110 MalOTh Ha BiJJPi3Ky He OiIbIle HiXK CKIHUEHHE YHCIIO TOYOK PO3PUBY; MOHOTOHHI Ha BIIPI3KY
byHKIIIT).

5. AnutuBHICTH iHTerpana Pimana sik ¢pyHkuii Bigpizka. JliHilHIcTs iHTerpana PiMmaHa BiJHOCHO
migiHTerpaibHOi  QyHKINI. [HTerpoBaHICTh MOOYTKY Ta MOIYJIS IHTETpoBaHUX 3a PimanoMm

¢ynkuiid. Omiaka Moxyns iHTerpana. II03UTUBHICTh Ta MOHOTOHHICTB iHTerpajia Pimana, Teopema
po cepeaHe (3HaA4YCHH) 715 iHTerpana Pimana.

6. HenepepBuicts Ta mudepeHuiiioBanicTs (GyHKIIi, 3amaHoi iHTerpajgom PimaHa i3 3MiHHOIO
BEPXHBOIO MEXKEI0 IHTETrpyBaHHsS. ICHyBaHHS TEpBICHOI y HEMEpPEepBHOI Ha BIAPI3KYy (PYHKITII.
Jlpyra Teopema npo 3aMiHy 3MiHHO{ B iHTerpaii Pimana.

7. OcHoBHa opMyia iHTerpaibHOro unciaeHHs (hopmyna Herotona-JleliOnina) Ta ii HaciIoK mpo
BiIHOBNICHHS (DYHKIIT 32 11 OXiHOIO uepe3 inTerpan Pimana. @opmysa iHTerpyBaHHS YaCTHHAMU
JuTst iHTerpana Pimana, Teopema mpo 3aMiHy 3MiHHOT B iHTerpaii Pimana.

8. OCHOBHI BIACTHBOCTI IUIOII MHOTOKYTHHUX (iryp. O3Ha4eHHS HIWKHBOI Ta BEpPXHBOI IUIOLI,
B3araJii, oIl Ta KBQJAPOBHOCTI MHOXKHH Ha IuIomuHi. Kpurepiit KBapoBHOCTI MHOKHH.

9. KBaipoBHICTh KPUBOJIHIMHOI Tpamnewii Ta 3HaXOPKEHHS ii IIIOILI.
10. KBagpoBHICTh KpUBOJIIHIMHOTO CEKTOpa Ta 3HAXOKEHHS MOTO TIJIOTII].

11. loBxuna kpuBoi. BracTuBoCTI cripsiMitoBaHoi KpuBoi. Teopema mpo OOUYMCIEHHS JIOBKHHU
kpuBoi. Hacmimku.

12. Ky6oBHicTb Tin. Kputepiit kyboBHOCTI. O0uncienHs 00’eMy Tifna, sike 3100yTe 00epTaHHIM
rpadika ¢yHkIiii HaBkoso Bici OX.

13. KBanpoBHICTh MOBepXHI OOepHEHHS. 3HAXO/PKEHHS IUIOLI IOBEpXHi, 5Ky 3100yTO
obepueHHsM rpadika ¢pyHKIiii HaBkosio Bici OX.

Po3zoin 7. Heenacui inmezpaiu ma 4uciogi paou.

Tema 14. Heenachi inmezpanu.

1. O3HaueHHs HEBJIACHOTO IHTErpaia Mo HeoOMEKEHOMY MPOMIKKY (iHTerpana 1-ro poay), Horo
30DkHICTh. ETanonnmii iHterpan 1-ro pomy, #oro 30ixHicT. Kputepiit Komr 36ixHOCTI
HEBJIACHOTO 1HTErpaja Mo HeoOMeKeHOMY MPOMiXKY. Kpurepiii 301KHOCTI HEBIaCHOTO iHTErpajia
BiZl HeBix eMHOI ¢yHKIii. O3HaKa MOPIBHSAHHS 30DKHOCTI HEBJIACHUX IHTErpaiiB 1 il HACIIIKH.
[Ipuxnan.

2. O3HaueHHsT aOCOIOTHOI Ta YMOBHOI 301)KHOCTEH HEBJIACHUX IHTErpasiB 1-ro pomy. 3B’s30K
301KHOCTEH HeBJIAaCHUX 1HTerpatiB BiA ¢pyHKii Ta Bix Moayins pyHkiii. O3naku ipixie ta Adens
301KHOCTI HEBJIACHOTO iHTerpana 1-ro pony. [lpuknamm.

3. O3Ha4yeHHs1 HEBJIACHOTO iHTerpajia BiJ HeoOMexeHoi ¢yHkuii (iHTerpana 2-ro poay), Horo
30DkHICTh. ETanonHmii iHTerpan 2-ro poxay, #oro 30ixkHIicTh. Kputepit Komr 36ixHOCTI
HEBJIACHOTO 1HTerpaja Bix HeoOMexeHoi ¢pyHkuii. Kpurepiit 301KHOCTI HEBIACHOTO 1HTerpaa Bij
HeBix eMHOT (yHkiii. O3Haka TOPIBHSAHHSA 30DKHOCTI HEBIACHUX IHTETpaiiB 1 il HACIIIKH.
[Ipuxnan.

4. O3HaueHHs a0COJIFOTHOI Ta YMOBHOI 301KHOCTEH HEBJIACHHX IHTETrpajiB 2-ro poay. 3B’S30K
301KHOCTEH HeBJIAaCHUX 1HTerpatiB BiA ¢pyHKii Ta Bix Moayis pyHkiii. O3naku ipixie ta Adens
301KHOCTI HEBJIACHOTO 1HTErpaja BiJ HeoOMexxeHoi GyHkii (iHTerpana 2-ro pony). [Ipukmann.



13

5. BracTuBOCTI HEBIaCHMX IHTETpamiB  (MIHIAHICTD HEBJIACHUX IHTETpaliB  BiJHOCHO
nigiHTerpanbHoi PyHKIT; aTIUTUBHICTD HEBJIIACHOTO iHTErpaja aK QyHKIT TpoMiXKKy). Dopmynn
3aMiHU 3MIHHOI Ta IHTETPYBaHHS YaCTHUHAMHM JJIs HEBJIACHHMX iHTerpaiiB. ®@opmymna HreroToHa-
JleiiOHina 11 HEBIACHUX iHTErpaiB. [ 0JJIOBHE 3HAUEHHS HEBJIACHOTO 1HTETpaa.

6. B-pynkmis ta I'-pynkis Einepa.
Tema 15. Hucnogi paou.

1. O3naveHHs psiy, KOO YaCTKOBUX CyM 1 301KHOCTI psiy. HaimpocTiii BIacCTUBOCTI YHCIIOBUX
paais. Kpurepiii Komri 30ixkHOCTI unciaoBux psaiB. HeoOxinHa yMoBa 301KHOCTI YMCIOBOTO PSY.
["apmoniiianii psag. Cyma HECKIHYEHHOI T€OMETPUYHOT TPOrpecii.

2. Py 3 HeBiT €eMHUMHU YJIEHAMH, O3HAKH iX 301KHOCTI (03HAKa MOPIBHSHHS Ta i HACIIIKH,
o3Haka /lamambepa, pagukanbHa Ta iHTerpaigbHa o3Haku Ko, o3Haku Paabe Ta ["ayca 301kHOCTI
paniB). [pukiamu.

3. Psaau 3 wepryBaHHSM 3HAKIB 1 JIeHOHINEBChKI psau. O3Haka JleiOHina 301KHOCTI psAAiB 1 il
HACIiIOK. AOCOMIOTHA Ta YMOBHA 301KHOCTI Psi/iiB. 3B 30K 301KHOCTI psIy 31 301KHICTIO Py,
CKJIAJICHOTO 3 MOJYJIIB WICHIB BuUxigHOTO psay. O3nakm [lipixie ta Abens 301KHOCTI psIIB.
[Ipuxnanu.

4. O3HaueHHs TMEPECTaHOBOK YHCJIOBOTO psAMy. TeopeMu mpo 30DKHICTH Py, OTPUMAHOTO
[IePECTaHOBKOIO WICHIB abCOIIOTHO 301KHOTO yKcioBoro psaay. Teopema Pimana. [ii 3 psinamu.
O3HaveHHs 100yTKYy yncIoBUX psniB. Teopema Komri mpo 100yToK psIiB.

Po30in 8. @yuxuionanvui nociiooenocmi, pynxkyionanvui paou. Cmenenegi psaou.

Tema 16. @yukuionanvni nocnioosnocmi ma paou. Cmenenegi paou.

1. O3HaueHHs (QYHKUIOHATBHUX TMOCHIJOBHOCTEH Ta (yHKIiOHANbHUX psiaiB. O3HaueHHS
30DKHOCTI Ta pIBHOMIPHOI 301KHOCTI Ha MHOXHHI (DYHKIIIOHAJIBHUX TIOCTIOBHOCTEH Ta
¢ynkuioHanpHUX psaiB. Binnosinui mpuxnaau. Kputepiit Komri piBHOMipHOT 301KHOCTI Ha
MHOXHHI ()YHKIIIOHAJILHUX TOCTiOBHOCTEH Ta (PyHKIIIOHATBHUX PsiaiB. Kpurepiit piBHOMIpHOT
30DKHOCTI (YHKLIOHATBHUX MOCHiAOBHOCTEH, Hachinok. HeoOxigHa ymoBa piBHOMIpHOi
301KHOCTI (DYHKITIOHAJIBHOTO PSY.

2. Teopema mpo piBHOMIpHY 30DKHICTh (YHKLIOHAJIBHOTO pSALY, YICHH SKOrO OTpHUMaHi
MOMHOXXCHHSIM 4ICHIB PIBHOMIPHO 30DKHOTO psAxy Ha oOMexeHy (QyHkiio. O3Haku
Betiepmrpacca, A6ens ta [ipixie piBHOMipHOT 301KHOCTI (PYHKIIIOHATBHUX PSIIB.

3. Teopema npo HenepepBHICTL CyMU (DYHKITIOHATBHOTO psiy. Teopema npo IHTerpoBaHICTh CYMHU
(GyHKLIOHATBHOTO psALy (Teopema Mpo TMOYJICHHE IHTErpyBaHHA (YHKIIIOHAIBHOTO PSY).
Teopema mpo audepeHIiioBaHICTh CyMH (YHKIIOHAIBHOTO pAMy (TeopeMa Tpo TOUJICHHE
nudepeHIitoBaHHA (YHKIIIOHAIBHUX PSIiB).

4. O3HaueHHs CTENeHeBOro psaxy. PopMynu sl 0OUYMCICHHS 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 (YHKIIIT B Toulll. BiacTuBOCTI aHamiTHYHUX QYHKIINA (HEOOXiaHA Ta
JIOCTaTHbO YMOBH aHAMITUYHOCTI ¢yHKuUii y Toumi). Ilpuknan HeckiHdeHHO nudepeHIiiioBaHoi
quCI0BOI (PYHKINT JIHCHOTO apryMEHTY, KA HE € aHAIITHYHOIO.

7. CreneHeBi psiiv 3 KOMIUICKCHUMHU WICHAMHU.

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

Tema 17. Mempuunuit npocmip R Hugpepenuianvne yucnennsn Qynkuii KitoKox 3MiHHUX.
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n . . .
1. O3navueHHss MeTpuku Ta MerpuyHoro mnpocropy. Ilpukmang (R, p). Bigkpuri (3amMkHeHi)
. n . .
MHOXHHHU y MeTpuaHOoMy nipoctopi (R, p), mpukmaau. BiaacTuBocTi BiIKpUTHX (3aMKHEHHX )
n . .
MHOXHH B (R, p). O3HauCHHS €-0KOJIIB Ta MPOKOJIOTHX E-OKOJIIB.

2. O3HaueHHs JiaMeTpa MHOXHUHU Ta 0OMEXEHOT MHOKHWHU. BIacTUBICTh BIIIIBHOCTI TOYOK y
METPUYHOMY MpOcTOpi. I'paHn4Hi TOYKHM MHOXKHUH. O3HaueHHS 130JIbOBAaHMX, BHYTPIIIHIX,
30BHIIIHIX 1 MEXKOBUX TOYOK MHOXKUH Y METPHUYHHX MPOCTOpPaX. 3aMUKAHHS MHOKHH, KOMITAaKTH

y IPOCTOPi R".

. o . n . . . .
3. O3nauenHs nocinizoBHOcTel y mpoctopi R. O3Ha4YeHHs TpaHUIN MOCITOBHOCTI Y POCTOPI

R". 36iHi Ta pyHAaMEHTAIbHI TIOCTIJOBHOCTI. 3B’ 30K MiX (DyHIaMEHTAIbHICTIO MTOCIITIOBHOCTI
Ta ii 301kHicTIO. Teopema bonbiiano-Beliepmrpacca. O3Haka KOMITAKTHOCTI.

4. O3HaueHHs TpaHulli QyHKUIT 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
TPAHMITIO KOMTIO3UIIT BioOpakeHs. [Ipukian G yHKIIT 1BOX 3MIHHHX, JIJIS IKOT HE 1ICHY€E BCEO1UHOT
TpaHUIli, aje iCHye TpaHUIl 3a OyAb-IKHM HAIPSIMKOM.

5. O3HaueHHs AudepeHIinoBaHOCTI B TOUIl (PYHKITIT KIJTbKOX 3MIHHUX, TU(EpeHITiaia Ta MOX1HOT
¢ynkuii B Touri. HeoOxigHa ymoBa audepeHniiioBHOCTI GyHKIIT (3B’ 430K MK HETIEPEPBHICTIO Ta
nudepenniioBHICTIO ¢yHKIIT B Toulli). O3HAaYEHHSI YaCTUHHHUX TOXITHUX (PYHKIIHA B TOYIl Ta
Teopema Ipo 3B’s130K nudepeHiiiioBaHocTi GyHKIIT B TOUIN 3 AUPEPEHITIHOBHICTIO B IT1{ TOYII 32
okpemumu 3MiHHUMU. [Tpuknaa GyHKIIT ABOX 3MIHHUX, AJIS SKOT ICHYIOTh yCi YaCTHHHI MOX1HI
y TOYIIl, aJie sKa He € TU(EPEHITIHOBAHOO Y I1i TOYIII.

6. Hocratus ymoBa nudepenuiiioBanocti GyHkiii B Touni. O3HaueHHs HENIEpEepBHOI JU(epeHIli-
HOBaHOCTI BiOOpakeHHsI Ta ii 3B’SI30K 3 HEMEPEPBHICTIO YACTHHHUX IMOXITHUX KOOPJAMHATHHX
¢yukuii. 'eoMmerpruyne TiiymMaueHHs JUQepeHIiioBaHOCTI PYHKIIIT ABOX 3MIHHUX (B TOMY YHCI1
PIBHSHHS JOTHYHHUX Ta HOPMaJIbHHX ILIOMIMH 0 Tpadiky QyHKIII, TIiymMadeHHs qudepeHiriany).

7. IlpaBuna nudepenuitoBanHs QyHKIIN KIIbKOX 3MIHHUX (Teopema mpo aAudepeHuiioBaHIiCTh
KOMITO3HMIIiT Ta 11 Hacmiaok (hopmyia aisi OOUYKMCIICHHS] YaCTUHHUX TOXIIHUX CKIIATHOI (PYHKITIT
KUTbKOX 3MIHHHX, IHBapIaHTHICTH (pOpMHU TepIIoro nudepeHiiana).

8. Iloxinmna ¢yHKIi 32 HanpsiMKoM. TeopeMa npo iCHyBaHHS MOXITHUX 3a BCiMa HAMPSMKaMU JIJIs
TuQepeHIiioBHOT y BHYTPIIIHIN To4Lll (GYHKIIT Ta 3B’ 430K MOX1AHOI 32 HAIPSMKOM 3 IPaJi€HTOM
dbyukii. ['eomeTpuanmii 3MicT TpagienTa GyHKIil. OpTOroHANIBHICTh TpajiieHTa PYHKINT B TOUIT
JI0 JIiH11T PiBHSI, [0 TPOXOTUTH Yepe3 110 TOUKY.

9. YactunHi moximHi ¢yHKIIT M-mopsaky B Toumi. HeoOXimni (moctaTHi) yMOBH M pasiB
nudepeHIiifoBaHOCTI PYHKIIT B TOYILII.

10. Teopema IllBapria Tpo pIBHICTH 3MIMIAHUX TMOXITHUX JPYroro TMOPSAKY. 3B’ 30K
mudepeHIrianiB GyHKIIT 3 YaCTUHHUMHE MOXiTHAUMH. J{udepeHiiiang BUIIUX MOPSAKIB A (YHKIII
0araThOX 3MIHHHUX, X HCIHBAPIaHTHICTb.

11. ®opmyna Teitnopa g QyHKUIA KiAbKOX 3MIHHHUX 13 3aIMIIKOBUM 4wieHOM y (opmi Ileano.
®dopmyna Teitnmopa A GyHKIINA KUTBKOX 3MIHHUX 13 3JTUIIIKOBUM WieHOM y (popmi Jlarpamxa.

12. O3navenns QyHKIIi, 3a1aHO01 y HeIBHOMY BUTIsA1. Teopema npo icHyBaHHS (yHKIIIT, 3a1aHO01
HesiBHO. Teopema npo nudepeHiiioBaHicTh HeIBHUX (PYHKITIH.

13. HesBHi pyHKLIT KiTbKOX 3MiHHHX. Teopema npo iCHyBaHHS Ta JU(epeHIIHOBaHICTh HESIBHUX
GYHKIIN KITbKOX 3MIHHHX.
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14. HesBHi dyHKIII, 3a71aH1 32 IOMOMOTOI0 CHCTEMH piBHSAHL. MaTtpuils SIko0i, sko6iaH cCUCTEMHU
piBHSHB. Teopema npo po3B’ 30K Ta AU(pEpeHIIiHOBaHICTh PO3B’A3KY CUCTEMHU.

Po3oin 10. Exkcmpemymu (hyukuii KiibKox 3MIHHUX.

Tema 18. Excmpemymu hyHKyiii KiibKoOX 3MIHHUX.

1. O3HaueHHs1 JIOKATBHUX EKCTPEMYMIB (CTPOTMX Ta HECTPOTHUX) (DYHKIH KUTBKOX 3MIHHHX.
Heo6xiaHa yMOBa BHYTPIIIHBOTO EKCTpeMyMy AudepeHiioBanoi (GyHKIIT, HACIIIOK.

2. JlocratHi yMOBH HasBHOCTI (BIJICYTHOCTI) JIOKQIbHOTO BHYTPIIIHBOTO €KCTPEMyMYy B
CTarfioHapHii TouIi ABivi MudepeniiiioBaHoi (yHKIIT, HACTIIOK I BUNIAAKY (YHKIIIT TBOX 3MIHHHUX.

3. O3HaueHHd YMOBHOTO €KCTpeMyMy GVHKII KUIBKOX 3MIHHUX. MeToJ HEBH3HAUYCHHUX
MHOKHUKIB Jlarpanxka. [lpukian 3HaXOKEHHS YMOBHOTO €KCTPEMyMY 3a O3HAuUEHHSM Ta 3a
MetoqioM Jlarpanxa.

4. Merox HalilMEHIIINX KBaJIPaTiB.

Po3zoin 11. Kpamui inmezpanu Pimana.

Tema 19. Iloogiini inmezpanu.

1. 3agauya mpo o0’em mMIIHAPUYHOTO Opycy. Po30MTTS NpsSMOKYTHHKA, IiaMEeTp PO30OUTTS
OPSIMOKYTHUKA, IHTETpalbHI CyMH, MOJBIHHI I1HTErpajqu MO NPAMOKYTHUKY. O3HadyeHHs
iHTerpoBanoi 3a PimManom ¢yHKIII Ha NpsAMOKYyTHHKY. HeoOXimHa ymoBa 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 iHTErpOBaHOCTI
dbyukuii. [Ipukman 3HaX0MKEHHS TOIBITHOTO 1HTETpaia 3a 03HAYCHHSIM.

3. BnactuBocTi mojBiiHOTO iHTErpady (aJUTUBHICTh MOABIHHOTO iHTerpana Pimana sk ¢yHKuii
MHOXHHH, JIHIHHICTh MTOABIHHOTO 1HTETpaia BIIHOCHO MiAIHTETpaIbHOT (DYHKIIIT TBOX 3MIHHUX,
IHTerpoBaHIiCTh OOYTKYy Ta MOAYNS IHTErpOBaHUX (YHKLIN, OLIHKA MOIYJS iHTerpania,
MO3UTHBHICTh T MOHOTOHHICTh TOJIBIMHOTO 1HTErpajia, TeopeMa Mpo cepeaHe (3HAYCHHS) IS
MOJIBIHOTO 1HTETrpana).

4. Jlema ipo OOYHCIICHHS TIOBIMHUX 1HTErpajIiB Bijl IHTETPOBAHOI Ha MPSIMOKYTHHUKY ()YHKIIIT 3a
JIOTIOMOT0I0 TIOBTOPHHX. Teopema nmpo oOYMCIEHHs MOABIMHUX IHTETpajiB BiJl iIHTErpOBaHOI Ha
KPUBOJIHIMHIN Tpanerii GyHKIi 3a 1ormomMoror noBTopHux. [Ipukiian o04rCIIeHHs TOABIHHOTO
1HTerpasa 3a JOMOMOT 01O 1€l TeOpeMHu.

5. IInoma moBepxHi. 3HaXOHKEHHS TIJIOMII TOBEPXOHb, SIKI 3aJIaHi PI3HUMH crioco0aMu (SIBHO Ta
3a JOTIOMOTOI0 ITapaMeTpiB).

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

1. 3agaua mpo oOumcieHHs wMacu Tina. Po30uTTs mapaneneminena, miamMeTp PO30UTTS
napaseserninesa, iHTerpanbHI CyMH, HOTpiHI iHTerpaau 1o mnapaneinenineny. O3Ha4YeHHs
iHTerpoBanoi 3a Pimanom ¢yHkiii Ha mapanenemineny. HeoOximHa ymoBa IHTETpOBaHOCTI 3a
Pimanom. Bepxni Ta HrxHi cymu JlapOy Ta ix BiactuBocTi. Kputepiit Pimana iHTerpoBanocTi 3a
Pimanom oOmexeHoi ¢yHKIii, BHU3HA4YeHOI Ha mapanenemineny. [loTpiliHuii iHTErpay Mo
JOBUILHOMY TLITY.

2. loctatHi ymoBm iHTerpoBaHocti (yHkimii IlpocropoBa wmipa XXopmana. BmactuBocTi
noTpiiHoro inTerpany. OOYMCICHHS MOTPIHUX 1HTErpaliB 3a JOIOMOTO0 MOBTOPHHUX.

3. 3amiHa 3MIHHUX B TOTpiMHMX iHTerpanax. CdepuuHi Ta TWIIHIPUYHI KOOPAWHATH,
3HAXO/KEHHS 00’ eMy.
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4. 3actocyBaHHS MOTPIHHUX THTETPAIIB y MEXaHIIII.
5. MuorokpartHi inTerpanu. Teopema DyoOiHi.
III cemectp

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

Tema 21. Kpueoniniini inmezpanu.

1. 3agaya npo 3HAXOMKEHHS Macu KpuBoi. O3HaueHHs KpUBOIMIHIMHOTO iHTerpana 1-ro pomy mo
MPOCTIN TNAAKINA KpUBIiH, HOTO HE3AICKHICTh BiJl BUOOPY MapameTpu3allii Ta Teopema mpo Horo
3Be/IeHHs J10 iHTerpana Pimana. BiacTuBoCTI KpUBOMIHIMHUX iHTErpaiiB 1-ro pomy.

2. OpienToBana KkpuBa. KpuBomiHIAHMI iHTerpasm 2-TO0 pomay, HOrO BIACTUBOCTI. 3BEICHHS
KPUBOJIIHIIHOTO 1HTErpaty 2-ro poiy 0 BU3HAUCHOTO 1HTerpaiy.

3. 3B'SI30K MK KpUBOJIIHIMHMMH 1HTETpasiaMu 1 Ta 2-ro poxy. Di3uvHe TIIyMaueHHS KPUBOTIHIHHUX
IHTErpaiB 2-ro pomy.

4. O3HaueHHA TJIJKOI, PEryJsIpHOi, 3aMKHYTOI KPHUBOi, IPOCTOTO 3aMKHYTOTO KOHTYPY; 3aMKHYTOL
001acTi, oxHO3B’sI3HOI 00J1aCTi; JOAATHOTO HampaBiieHHs 00xoxy koutypy. Popmyna I'pina.,
HACIIAKY (3HAXOKEHHS IIONIMH MHOXKHH).

5. O3Ha4yeHHs1 BEKTOPHOTO, TMOTEHIIHOro moiyisa. Kputepiii moreHmiiHOCTI moyst. Teopema mpo
HE3aJIEKHICTh KPUBOJIHIHHOIO IHTErpajga 2-ro poxay BiJ MyTi IHTETPYBaHHS (JIOCTaTHS yMOBa
MOTEHITIHOCTI OIS ).

6. ExBiBajsIeHTHI MOCTAaHOBKH 33124l PO HE3AJIEKHICTh KPUBOJIHIMHOTO 1HTErpana 2-ro poay Bif

. - . . . . . 2
IyTi IHTETPpyBaHHS Ta KpUTepiil Takoi He3anexkHocTi. Kputepiit norenniansHoCcT most 'y R
Tema 22. Ilosepxuesi inmezpanu.

1. OnpHocTOpOHHI Ta JBOCTOPOHHI TMOBepxHi. CTOpoHa MOBEpXHi. 3HAXOPKEHHS HANpPaBIITIOUMX
KOCHHYCIB HOpMaJTl JUIsl TIOBEPXOHb, SIKI 3aJlaHl SIBHO Ta 3a JIONOMOTOI0 mapamerpiB. OpieHTaris
nosepxHi. [IpocTi kyckoBo-T71a/1Ki TIOBEPXHI.

2. IloBepxHeBi iHTErpanu 1-ro pody mo JBOCTOPOHHIM KYCKOBO -IVIAJIKMM ITIOBEPXHAM. 3BEIEHHA
MOBEPXHEBOTO IHTErpaty 1-ro poay A0 MOABIMHKUX 1HTErpaTiB, HACIIAKY. (17151 TOBEPXOHb, SIKI 3a7IaHi
3a JIOIOMOT'OI0 TTapaMeTpiB, SIBHO, 3HAXO/PKEHHS IUIOIIMHYU ITOBEPXHI).

3. IloBepxHeBi iHTErpam 2-ro pofy 1o BUOpaHili CTOPOHI MOBEPXHI. 3B’A30K MiX IOBEPXHEBUMHU
iHTerpasamu 1-ro W 2-r0 poAiB IO JBOCTOPOHHIM ITIAKUM HOBEpXHsAM. He3sanexHicTb
MOBEPXHEBOTO 1HTErpasia 2-ro poay Bij BUOOpY mapamMeTpu3aliii mpu (ikcoBaHiil opieHTarii Ta oro
3aJIeKHICTB Bifl opieHTallii noBepxHi. @opmyna as1si 00UMCIeHHS OBEPXHEBOTO iHTErpaa 2-ro poay
4yepe3 KpaTHUM iHTerpai.

Tema 23. Enemenmu meopii noas.

1. Cxansipui, BekTopHi nodist. Onepatop ['aminbToHa, TpaaieHT. J{uBeprexiis, MUPKYIAIis, pOTop,
IOTOK BEKTOpHOro mojs. Kpurepii MOTEHIiaNbHOCTI BEKTOPHOTO TIOJISI Ta KpHUTEpid
COJICHOIJATbHOCT1 BEKTOPHOTO TTOJISl B 00JIaCTI B TEPMiHAX €JIEMEHTIB TEOpii MmoJIsl.

2. ®opmyna Crokca. ®opmyna [ayca-OcTporpaachkoro. Ix (opMmymioBaHHS —y TepMiHax
BEKTOPHOTO aHaJi3y.

Po30in 13. @yukuii komnaexcnoi sminnoi. lughepenuiiioganicms ma inmezpoeanicmy
dyuxuii komnaexcroi sminnoi. Popmyna Kowii. Paou Jlopana.
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Tema 24. @yuxyii komnaexcnoi 3minnoi. /lugpepenyiiiosanicme ma inmezpoeanicmo
¢ynkuin komnnekcuoi sminnoi. Paou Jlopana.

1. ®ynkmii koMIuiekcHOi 3MiHHOI. ['paHuIls, HEMEepepBHICTh Ta MU(EpPEHIIHOBAHICTh (QYHKIIIT
KoMIUIeKCHO1 3MiHHOI. YMoBu Komri-Pimana ([lanam6epa-Eiinepa).

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

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

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

6. JIumku Ta ix 3acTocyBaHHS 10 OOYHCIICHHS IHTETPATIB.

Po3oin 14. Tughepenyianvui pignanns ma cucmemu OupepenyiaibHux pigHsaHb.
Hepemeopenns Jlannaca.

Tema 25. /lugpepenuyianvhi pieHAHHA.

1. Mudepenuianshi piBasaH ([IP) N-To mopsanky. 3agaya Komri JIP. 'eomeTpuuna inTepnperaiis
P 1-ro nopsaxy. Hopmansna cucrema (HC) IP. 3Benenns AP k HC. 3agaua Komi HC.

2. PiBHSIHHS 3 BIIOKpEMJICHUMHU 3MIHHUMU Ta PIBHSHHS, K1 O HUX 3BOJSATHCS.

3. JliniiiHi audepeHuianbHi piBHIHHA NEPUIOro MOPAAKY. MeToau iHTerpyrouoro MHOKHUKA Ta
Bapiallii ToBUIbHOI cTanoi. PiBHsSHHS y mOBHUX nudepeHianax.

4. Jliniiiai qudepeHianbHi piBHAHHS BUILOTO nopsaaky. Ilpunmun cynepnosuuii. Jlerepminant
Bponcwkoro. Teopema mnpo po3B’si3ku miHiitHUX []P.

5. JliniiiHi nudepeHmianbHi piBHIHHA 31 cTanmuMu kKoedimientamu. PiBusuus Eitnepa. Teopema
npo po3B’s3ku JiHiHUX JIP. Merton Bapiallii qTOBITbHUX CTAIINX.

6. JliniiiHi cucteMu IudepeHIialbHUX PiBHSIHb.
7. JliniitHi cuctemu audepeHIliaTbHUX PIBHIHB 31 CTATUMU Koe]illieHTaMu.
Tema 26. Ilepemeopennsn Jlannaca.

1. 3o0paxenns Jlamutaca st KycKoBo-HemepepBHOI (GyHKIii. OpuTrHHAN, TMOKa3HUK POCTY
¢ynkuii. 3HaxomkeHHs 300paxenHs Jlamnnaca Ui KOCHHYca Ta 3B'A30K 3 300paxeHHaM Jlamaca
s cuayca. Oynkiis Xesicaiina. TeopeMa mpo €uHICTh, HACTIIOK.

2. BnactuBocti 300paxensp Jlamnaca (momiOHICTh, JTIHIHHICTD, 3MilleHHS, TU(PEPEHIIHOBaHICTh
300pa’keHHS] Ta OpHWTiHAjA, IHTErpyBaHHsS 300paKEHHsS Ta 3aIi3HEeHHs opuriHana). Omeparis
3ropTKu QyHKIIH Ta ii BnacTuBocTi. Popmyna lroamers.

3. 3acTocyBaHHS ONEPAIIfHOTO 3UUCICHHS B AU(EpEeHITIATbHUX PIBHIHHSX.
Tema 27. Teopia cmiiikocmi.

1. OcHOBHI MOHATTSI TeoOpii cTiKoCTi. ['eoMeTpuyYHUIT 3MICT CTIMKOTO PO3B’S3KY.

2. CTifiKicTh JIHIMHUX cucTeM JuQepeHIiaTbHIX PIBHSIHb.

3. Teopema JIsmyHOBa Mpo AOCTIHKEHHS HA CTIHKICTh 3@ IEPIIMM HAOIUKEHHSIM.

4. ®ynukuis JlsmyHoBsa.
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3. CTpyKTypa HABYAJIBHOI 1M CHUTLTiHI

Kinpxicts rogua

Jlenna ¢opma

Ha3Bu po3aimiB i Tem -
Ycworo Y ToMy ARC/
JI* | m | mab |ivm | cp
1 2 3 4 5 6 7
I cemecTp
Po3aia 1. EnemenTu JiHiliHol ajaredpu.
Tema 1. KomruiekcHi uncna. 10 2 2 6
TeMa 2. Marpuiii, BU3BHAYHUKH Ta CUCTEMH JTIHIHHUX 20 8 4 3 5
PIBHSIHb.
Tema 3. .E.HGMGHTI/I BEKTOPHOI areOpH Ta Teopii JTHIMHIX 29 12 4 9 4
MPOCTOPIB.
Pazom 3a posninom 1 52 22 | 10 5 | 15
Po3ain 2. EslemenTH aHATITHYHOI reoMeTpii.
Tema 4. .A.nre6pa'1'qu JHIT epIoro MopsaKy Ha 16 6 4 9 4
TUIONIHMHI 1 B IPOCTOPY.
Tema S. . Anre6paTqu JIHIT Ipyroro MopsaKy Ha 14 6 9 9 4
TUIONIHMHI 1 B IPOCTOPY.
Pa3om 3a po3aisiom 2 30 12 6 4 8

Po3ain 3. /lesiki eieMeHTH Teopil YMCI0BMX MHOKHH Ta JIOTiku. KoMmniekcHi yncia.
I'pannus, HenmepepBHIiCTH QYHKILIH.

Tema 6. /lesiki eneMeHTH TeOpii YMCITOBUX MHOKUH Ta

. 8 2 2 4

JIOTIKH.
Tema 7. I'panurs GyHkIii. 22 10 | 6 6
Tema 8. HenepeprHricTb (hyHKITIL. 12 4 2 6
Pa3om 3a po3aisiom 3 42 16 | 10 16
1 2 3| 4 5|67

Po3ain 4. IndepenniiioBanicts ¢pynkuii. [loxiani Ta nudepenuiajn BUIIUX MOPSAKIB.
®opmyaa Teitnopa. locainxennsa gyHkuii, rpagiku GpyHnkuiii Ta kpusi, 3a1aHi y
JeKapTOBiil 200 MOJISIPHiil cUcTeMaxX KOOPAMHAT.

Tema 9. [ludepenimiiioBanictb QPyHKITIT, ii

S . 14 6 2 6
nudepeHIian i moxiaHa.
Tema 10. IloxiaHi Ta AudepeHIiaay BULX MOPSIKIB.

. 14 4 2 8

Popmyina Teiiopa.
Tema 11. I'padixu ¢yHKIIIHN Ta KpHBI, 331aH1 ¥ 13 4 9 7
JeKapToBiii a0 MOJISIPHil cucTeMax KOOpMHAT.

Pazom 3a pozainom 4 41 14 6 21
Ycworo ronun 3a I cemectp 165 64 | 32 9 | 60
II cemecTp
Po3ain 5. HepusHaueHnmii iHTerpa.

Tema 12. HeBu3HaueHuii interpai. 25 8 4 4 9
Pazom 3a pozaiom 5 25 8 4 4 9
Po3nin 6. BusHaueHnnii iHTerpaj ta iioro 3acToCyBaHHs.

Tema 13. Busnauenwuii iHTerpan Ta Horo 3aCTOCyBaHHS. 29 12 6 11
Pazom 3a posninom 6 29 12 6 11
Po3zain 7. HeBaiacHi iHTerpajm Ta 4YucjaoBi psijam.

Tema 14. HernacHuii inTerpai. 14 4 2 2 6
Tema 15. Yucnosi psam. 20 8 4 2 6
Pazom 3a posniiom 7 34 12 6 4 | 12
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1 | 2 | 3| 4]|5]6]7
Po3zain 8. dyHKIiOHAJBHI NOCHIT0BHOCTI, QyHKIiOHAJBHI psiau. CTeneHeBi psaau.
Tema 16. fIDyHKuloHanLHl MIOCIIIJOBHOCTI Ta PSAAM. 16 6 4 1 5
CreneHeBi psii.
Pazom 3a pozainom 8 16 6 4 1 5

Po3zain 9. Merpuyuni npocropu. ludepenuiajibHe YUCTeHHS

YHKII KiJIbKOX 3MiHHUX.

Tema 17. Merpuunnii npoctip R". Tudepeniiansre

o . 26 14 | 4 8
YuCIeHHs (DYHKIIIH KUTbKOX 3MIHHHX.
Pazom 3a posaiizom 9 26 14 4 8

Po3ain 10. EkcTpemymu ¢pyHKLil KiTbKOX 3MiHHHX.
Tema 18. ExcTpemyMu QyHKIIN KiJTbKOX 3MIHHHX. 15 4 4 7
Pazom 3a pozainom 10 15 4 4 7
Po3nin 11. Kpatni interpanun 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
Yceporo ronus 3a Il cemecTp 165 64 | 32 9 | 60
III cemecTp
Po3ain 12. KpuBouiniiini Ta noBepxHesi inTerpajan. EjxemenTn Teopii moJsi.

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

Pozain 13. ®dyukuii kommiekcHoi 3MiHHoi. udep

eHUi0BAHICTh Ta IHTErPOBaHICTH
(yHkuiii kommaekcHoi 3MinHoI. @opmyaa Komri. Psinu Jlopana.

Tema 24. OyHKIIIT KOMIUIEKCHOT 3MIHHO].

JudepeHiioBaHiCTh Ta IHTErPOBAHICTh (PYHKITIH 48 10 | 20 18
KOMIUIEKCHOT 3MiHHOI. Psitn JIopana.

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

Tema 25. JIludepeniianpHi piBHSIHHS. 42 8 16 4 | 14
Tema 26. [leperBopenns Jlanmnaca. 18 2 4 12
Tema 27. Teopis CTifKOCTI. 22 4 8 10
Pazom 3a pozniiom 14 82 14 | 28 4 | 36
Ycworo ronun 3a 111 cemectp 180 32 | 64 8 | 76
Ycevozo 510 |160 | 128 26 | 196

¥ 32 YMOBOK) KAPAHTHHY JIEKIilHI 3aHATTS NPOBOAATHCHA TUCTAHIIIHO.
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4. Temu ceMmiHapchbKHX (MPAKTHYHHUX, JA0OPATOPHUX) 3aHATH

Ha3Ba Temn

KinbkicTh
TOANH

I cemecTp

KommuexcHi uncaa.

Anrebpaiuna ¢opMa KoMIuIeKCHUX yuceln. il HaJ KOMIJIEKCHUMH YHCIaMH.
'eomeTpuyHa iHTEpHpeTaliss KOMIUIEKCHUX 4YHCel. TpUrOHOMETpUYHA Ta
MOKa3HUKOBI (opmu KomriuiekcHoro umcna. @opmynu Eitnepa 1 Myaspa.
Kopiab N-ro crymeHs 3 KOMIUIEKCHOTO uucia. Po3B’s3yBaHHS KBaJpaTHHUX
PiBHSIHB 3 JiCHIMH Koe(Dilli€HTaMH Ta KOMIUIEKCHOIO 3MiHHOIO.

Marpuui, BUSHAYHMKH TA CUCTeMM JiHiHHUX PiBHAHD.

Matpumi. Jlii 3 wMartpunsamu. [lomiOHI, CcHMETpW4YHI, HECUMETPHUYHI,
opToroHajbHI Ta oOepHeHi MaTpuili. OOYHCICHHS] BU3HAYHUKIB 2-TO Ta 3-TO
nopsakis. MiHopu, anreOpaiuHi JTONOBHEHHS, paHT MaTpuii. Po3B’s3yBaHHs
CHCTEM JIIHIHHUX PiBHAHb MaTpu4HUM MetonoMm. [IpaBuno Kpamepa, meToau
l"ayca, XXopnana-I'ayca.

EnemeHnTH BeKTOpPHOI ajire6pu Ta Teopii JiHiliHUX mpocTopiB.

Omnepauii Hag reoMeTpuyHUMH BekTopamu. JlomaBaHHs BekTopiB. J[0OyTOK
BeKTOpa Ha uucio. JliHiiHI KoMOiHaIii, TiHIiHA 3aIeKHICTh BEKTOpiB. basnc
JiHi#HOTO TIpocTopy. Po3mip miHiitHOTO TpocTopy. KosnineapHi Ta KoMIutaHapHi
BEKTOPH SK MIPUKJIAH BiIMOBITHO OJJHOBUMIPHOTO Ta JBOBUMIPHOTO JTIHIHHOTO
npoctopy. Poskman BekTopa mo 6a3i. Koopaunatu Bektopa. OpToOHOpMOBaHi
6a3u. Ilpoekmis BekTopa Ha Bich Ta mBIUTOMUHY. CKamspHHN T0OYTOK
BEKTOPiB, BacTuBocTi. EBKIiAiB npoctip. JloBxkuHa (Hopma) BekTopa. Kyt mixk
BEKTOpaMH. YMOBa OpTOrOHAJIBHOCTI JBOX BekTopiB. HepiBuicth Kormm-
Bbynskoscekoro. Ilpoekuii Bexktopa. IleperBopenns koopauHaT. Martpuis
nepexony. OproronanbHi TniepeTBOpeHHsA. OpieHTamis 0a3uciB, opieHTAIis
npoctopy. OpieHToBaHuii 00’€M TPHOX BEKTOPIB, BIIACTUBOCTI, 3amuC B
KoopauHaTtax. BekTopHuWil Ta MimaHwid M00yTOK BEKTOPIB, BIIACTHUBOCTI,
3B'SI30K 3 KOJIIHEAPHICTIO Ta KOMIUTaHApHICTIO. [ToBiitHMIA BEKTOpHUH JOOYTOK.
[Monspua, wmwiiHApuYHA Ta cdepudHa cucteMu KoopauHat. Dopmymu
nepexoay. BriacHi uncia Ta BEKTOPH MaTpPHUIlh, METOAM iX 3HAXOKEHHS.

Auire0paivHi JIiHil nepmoro nopsiAKy Ha IVIOUIUHI i B pocTOpYy.

[IpsiMa Ha TUTOIIWHI, BCEMOXKJIMBI PIBHSIHHS, B3a€EMHE PO3TALTYBaHHS MPSIMUX.
[Tomin BiApizka B 3aJaHOMy BIJHOIICHHI (BEKTOPHUH Ta KOOpPAWHATHUI
crnocobn). [Ipsima B mpsIMOKYTHI# cUCTEM1 KOOpJIMHAT, HOpMajbHE PIBHSHHS,
BIJICTaHb BiJl TOYKHU JI0 MPsAMOI, KyT MK mpsMuMu. [lnommna y mpocropi,
BCEMOXJIMBI PpIBHSHHS, B3a€EMHE pO3TallyBaHHS IulomuH. [lnomuHa B
MPSIMOKYTHIN CHCTEMi KOOpJIMHAT, HOpMalbHE PIBHSHHS, Bi/ICTAaHb Bl TOYKH
70 TUIOIIMHH, TIBIOPOCTOPH, KYT MK IuiommHamu. [Ipsma y mpocropi,
BCEMOJKJTUBI PIBHSHHS, B3a€MHE PO3TallyBaHHS MPSMUX y MPOCTOPI, BiICTaHb
Bl TOYKH JO MPSAMOi y MPOCTOpi, BiJICTAaHh MiX JBOMa MHMOOIKHUMH
OpSIMUMH. 3HAXOJKEHHSI CHUIBHOTO TMEPHEHAUKYISIpa JIBOX MHUMOOIKHHX
psSIMUX.

Aure0paivHi JiHil 1pyroro nopsiiky Ha IJIOIMHI i B mpocTopy.

Eninc, rinepbosna, mapabona. JlupexTopiajibHa BIaCTUBICTH €JIiIca 1 rinepoosiu.
[Monspuwii mapametp. PiBHsHHS emirca, TinepOoiu, mapa®onu B TMOJSIPHiA
cHUCTeMi KOOpAMHAT. 3arajibHe PIBHSAHHA KPHBOI JIPYroro IOPSAKY.
Ksampatuuni dopmu. Marpurs kBagpatndaoi ¢opmu. JlomatHo Bu3HaAuUeHi
KBagpatuaHi Gpopmu, kputepii CunbBectpa. [lepeTBOpeHHS piBHSIHHS KPHUBOT
[IPY NIEPETBOPEHHI KOOPAUHAT. 3BEICHHS 3araIbHOTO PIBHAHHS KPUBOI JPYroro
MOPSIZIKY 10 KAHOHIYHOTO BUILY.
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Jesiki eJieMeHTH Teopil YMCJI0BUX MHOKUH Ta JIOTiKH.

Jloriuna cumBomika. Omnepauii HaJ BHCIOBIIOBaHHSAMHM Ta iX BJIACTUBOCTI.
Omneparii Hag MHOKMHAMH Ta ix BiacTuBOCTi. OOMEXeHi 3Bepxy (3HHU3Y)
YHICJIOBI MHOXHHHM Ta X BEPXHI (HMKHI) MEXI.

I'panuns pynkmii.

IMocmimoBHicT. OOMEXEHICTh Ta MOHOTOHHICTH TOCIHINOBHOCTI. [ 'paHuIs
nocimioBHOCT. ['panunt  QyHKIii, OOYMCICHHS TpaHWIb, ACHMIITOTHYHE
nopiBHAHHA (QYHKIIH. YacTKOBa, BEpXHS Ta HWKHS TpaHMIll QyHKITII.

HenepepBHicTb ¢pyHKIii.
JlocaixkeHHs! QyHKIIIH HAa HETIEPEPBHICTh Ta PIBHOMIPHY HETIEPEPBHICTh

OOuucineHHs MNOXiAHUX 1 JOu(epeHiianiB Mepuoro nopsaky. I'eomerpuyni
3acToCyBaHHS TOXigHMX. HaOmmwkeni o0O4YMCICHHA 13 3aCTOCYBaHHIM
mudepentianiB. O0UrCIeHHs MOX1THUX 00epHEHNX (YHKITIH.

10

Hoxigni Ta nudepennianu Bummx nopsajakis. @opmyna Teilnopa.
OOuucnenHs noxigHUX 1 nudepeHmianiB BUmx nopsaakis. [loxigai GyHKIH,
mo 3aga”i  napamerpuyHo. IlpaBuno Jlomitans. @Popmyna Teitnopa.
JlocaikeHHs: QYHKIIIH 32 TOTIOMOTOIO MOX1/IHUX.

11

I'padixu Ppynkuiii Ta kpuBi, 3a1aHi y gexkapToBiii a00 nmossApHiil cucremax
KOOP/IAMHAT.

[ToOynoBa rpadikiB GpyHKLINA Ta KPUBUX, 110 3aJaHi IBHO Ta B MapaMeTpUUHIN
dopMmi y mekaproBiii cucreMi koopaumHat. [loOymoBa rpadikiB QyHKIIA Ta
KPUBUX Y TMOJSIPHINA CUCTEMI KOOPJIMHAT.

Pa3om 3a I cemecTp

32

II cemecTp

12

HeBu3znayenuii interpaJ.

[lepBicHa Ta HeBM3HaueHWH i1HTerpan. IHTerpyBaHHsS 3aMiHOIO 3MIHHOI Ta
IHTerpyBaHHsl 4YacTUHaMH. [HTerpyBaHHS paunioHanbHUX ¢QYHKIIH. Metoau
IHTETpYBaHHS  IppamioHANTBHOCTEH.  [HTETpyBaHHS  TPUTOHOMETPHUYHHUX

GbyHKIIIH.

13

Buznauenuii inTerpaJj ta oro 3acTocyBaHHsI.

OOuuncieHHs  BHU3HAYEHWX  IHTeTpamiB. ['eoMeTpwuyHi  3acTOCYBaHHS
BHU3HAYEHOrO 1HTErpaja Ta 3acTOCYBaHHs iHTerpasa PimMana B MexaHili Ta
¢bi3uii.

14

HeBaacumii inTerpa.
OO0uuCIeHHs Ta TOCIIHKEHHS Ha 301KHICTh HEBJIACHUX 1HTETPaiB.

15

YucJsiosi paam.
HocaimkeHHs Ha 30DKHICTh YMCIIOBUX PSAIB 3 HEBiJ €eMHUMHU UWICHAMH Ta
3HAKO3MIHHHX PSIIB.

16

DyHKIiOHANBLHI MOCAiT0BHOCTI Ta psiau. CTeneHesBi psiau.

JlocaikeHHs Ha TOTOYKOBY Ta PIBHOMIPHY 301KHICTh (DyHKITIOHATBHHUX MOCITI-
JIOBHOCTEH Ta psAiB.. LOCIIKEHHS CTENEHEBUX PAJIIB Ta PO3BUHEHHS (DYHKIIH
y pan Telnopa.

17

MeTpuyHuii mpoctip R". AudepenuianbHe yucjieHH (QyHKUiA Kiabkox
3MiHHHUX.

KpatHi Ta moBTOpHI TpaHuWIi (YHKIIH KUTBKOX 3MiHHUX. HemepepBHICTH
GyHKIH KiTbKOX 3MiHHMX. YacTWHHI TOXimHI, AUQepeHIian, MoXigHa 3a
HaNpsIMKOM, TpajieHT. JIOTWMYHA IUIONIMHA Ta HOPMallb A0 SIBHO 3a/aHOi
noBepxHi. [loxiaHi Ta nudepeHuiany BUIIUX NOpsakiB.. JudepeniiroBanus
HESBHO 3aJ]aHUX CKAJSIPHUX Ta BEKTOPHUX (QYHKIINA. 3aMiHa 3MIHHHX Y
TudepeHiaIbHUX BUpa3ax.

18

Excrpemymu ¢yHkuii KiJlbKOX 3MiHHHX.
HocnimkenHs GyHKIIH Ha BHYTpimHIA ekcTpemMyM. Jlocmimkenus QyHKIiH Ha
YMOBHUH €KCTPEMYM.
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19

Ioagiiini inTerpasu.

OO0uucnenHs NOABIHHUX 1HTETpaliB 3BEJICHHSM iX JI0 HOBTOPHUX Y JIEKAPTOBUX
KOOpJMHATaX Ta MEPEeX0JIOM JI0 MOJNAPHUX KoopAauHaT. OOUYUCIEHHS TUIONI Ta
00’eMiB 3a JOMOMOTOI0 TMOABIMHUX IHTErpaiiB. 3aCTOCYBaHHS MOJBIHHUX
IHTErpaJliB y MeXaHili Ta (i3uili.

20

[oTpiiini inTerpanu.

OOuncieHHs TOTPIMHUX 1HTETPaJIiB 3BEJICHHSIM iX JI0 TOBTOPHUX Y IEKAPTOBHUX
KOOpJMHATAaX Ta TMEpPexofoM 10 CHepUYHHX Ta HWIHIPUYHAX KOOPAWHAT.
OOuucienHs 00’€MiB 3a JIOTIOMOTOIO TIOTPIMHUX I1HTETpajiB. 3acTOCYBaHHS
NOTPIMHUX IHTErpaliB y MeXaHill Ta (Gi3ui.

Pa3owm 3a Il cemecTp

32

III cemecTp

21

Kpusoainiiini interpasm.

OOuncieHHs KPUBOJIHIHHUX 1HTETPANIB MEPIIOTO POIY Ta APYroro poay, ix
3aCTOCYBaHHA y MexaHini Ta ¢izumi. 3B'130K MK KPMBOJIIHIHHMMM 1HTETrpaniaMu
1 Ta 2-ro poxy. Di3uyHe TIyMayeHHS KPUBOJIHIMHUX IHTErpamiB 2-TO pPOLY.
®opmyna ['pina., Hachiaku (3HAXOPKEHHS TUIONMH MHOXWH). He3anexHicTh
KPHBOJIIHIMHOTO 1HTerpasa 2-ro poay BiJ myTi iHTerpyBanus. @opmyia ['pina.

22

IloBepxHeBi inTerpanu.
OOuuncieHHs TIOBEPXHEBUX IHTETPANIB TMEPIIOTO Ta JAPYroro pomy, ix
3aCTOCYBaHHS y TeOMeTpii Ta (i3uiIi.

23

EnemenTtu Teopii noJst.

Ckasipui, BexkTopHi monsi. Oneparop ['aminbrona, rpasgiedt. [luBeprexiis,
OUPKYISIiS, pOTOp, MOTIK BEKTOpHOTO mojs. Kpurepid MOTEHIadbHOCTI
BEKTOPHOT'O TOJI Ta KPUTEPiH COJNEHO1AATBbHOCTI BEKTOPHOTO MO B 00JIacTi
B TepMiHax ejeMmeHTiB Teopii moms. Popmyna Crokca. Popmyna [ayca-
OcTporpascbKoro.

24

Dyukuii KoMIIekcHOi 3MiHHOI. {udepenuiiioBadicTh Ta iHTerpoBaHicTh
(ynkuii kommiekcHoi 3minHoi. Psinn Jlopana.

I'panuns, HemepepBHICTH Ta audEpeHIIHOBaHICT, (PYHKIIT KOMIUIEKCHOI
smigaOi.  YMoBu  Komri-Pimama  (JlamamGepa-Eitnepa). I'eomerpuune
TAyMadeHHs apryMeHTy Ta MOJIyJs moxifgHoi. [HTerpoBaHicTh QyHKITI
KOMIUIEKCHOI 3MiHHOI. Popmyna Komri. [301p0BaHi TOUkH, X KiIacuQikalis.
Psinu Jlopana. Jlumiku Ta iX 3aCTOCYBaHHS 10 00YHCIICHHS iHTErpaIiB.

20

25

AudepenniajbHi piBHSIHHS.

JudepenuianbHi piBHAHHA 3 BIJOKPEMJICHUMU 3MiHHUMHU Ta PIBHSAHHS, K1 /10
HUX 3BOAATHCA. JIiHIMHI AU epeHIianbHI pIBHAHHS MEPIIOTro Nopsaky. Metoau
IHTETPYIOUOT0 MHOKHUKA Ta Bapiarii JOBUTbHOI cTaynoi. PiBHSHHA y TIOBHHUX
mudepenmianax. JliHidHI nudepeHianbHi pIBHSHHS BHIIOTO TOPSIKY 31
ctarmmMu Koedimienramu. PiBHsHHs Eitmepa. Meton Bapiamii TOBUTBHHX
CTaIINX. JlinifiHi cucreMn AuQeEpeHIliaTbHUX PIBHIHb 31  CTaUMHU
Koe(ilieHTaMH.

16

26

[TeperBopenHs Jlamnaca.

SN

27

Teopist CTIHKOCTI.

Pa3zowm 3a III cemecTp

64

Ycbnoro roinH

128




5. 3aBaaHHs 11 caMOCTiiiHOT podoTH
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Ne . e KinbkicTs
Buau, 3micT camocTiiiHoi podoTH
3/m TOAMH
I cemecTp
KommuiekcHi yucia:
BuBuntn nekmii 1, 2, mgokiaaHO po3iOpatu yci HaBeACHI NPHUKIAAA B 2
1 | meroguunomy nociouuky Hikonernko LI'., Pmxoro B.C. «KommnekcHi yncnay;
BUKOHATHU 3aIIPOIIOHOBAHI aBTOPAMU MPHUKJIAIU UL CAMOCTIIHOI poboTH, 2
BUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa31BKAMH MPAKTUYHUX 3aHSTh. 2
MaTtpuili, BUBHAYHUKH TA CUCTEMH JiHiHHUX PiBHAHD:
Buuntnu nekiii 3, 4, 5, etanbHO po3idpaTH KOHCYJIBTAILIIO JIGKTOPA JI0 LI€T TeM] 3
2 | BUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa31BKAMH MPAKTUYHUX 3aHSTh; 2
BUKOHATH TI0 11 TEOPETUYHINA YaCTHUHI 1HIUBIIyabHE JOMAaIIHE 3aBaaHHs Nel 3
(KpiM OCTaHHBOT'O IYHKTY II10JI0 BJIACHHUX 3HAYEHb 1 BEKTOPIB MATPUILL).
EjemeHTH BeKTOPHOI aJire0pu Ta Teopii JiHIHHUX MPOCTOPIB:
BuBuutu nexii 6, 7, 8, 9, 3BepHyTH 0COOMUBY yBary Ha T€MHU, SIKi HE BBIHIIUIH B
NpakTU4HiI 3aHATTS: [loaBiitHuii BekropHuil 100yTOK. [lonspHa, [TiHIPUYHA Ta 2
chepruna cucremu koopauHar. @opmynu nepexony. BracHi ymcia Ta BEKTOpU
3 | MaTpHIilh, METOIHM 1X 3HAXOKCHHSL.
JletansHO po3iOpaTH yci 3ampornOHOBaHI MPUKIIAIN; BUKOHATH OMAIITHE 3aBIaHHS 2
3a BKa3iBKaMH MPAKTUYHUX 3aHSTh;
BUKOHATH OCTaHHIM IyHKT iHJAMBIIyaJIbHOTO JIOMAIIHBOTO 3aBrmaHHS Nel 5
(3HaXO)KEHHS BIACHUX 3HAYEHb 1 BEKTOPIB MATPHIIL).
AuireOpaivHi JiHil mepuoro nopsAKy Ha IVIONIUHI i B IpocTOpYy:
BuBunrtu nexmii 10, 11, po3iOpaTu netanbHO MPUKIAIN 3 KOHCYJIbTAIIIl JIEKTOpa 2
4 |33 L€ TEMOIO;
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa3iBKAMH TPAKTHYHOTO 3aHSTTS; 2
BUKOHATH TEPILY YAaCTHUHY 1HAMBIAYaIbHOTO JOMAIIHBOTO 3aBAaHHS No2 110710 2
J1HIM IepuIoro MopsaKy.
Aure0paivHi JIiHII APYroro nopsiAKy Ha IJIOIMHI i B MpocTOpY:
BuBuutu snekiii 12, 13, po3ibparu neTtaabHO MPUKIAIN 3 KOHCYIbTAIlIT IEeKTopa 2
g |34 1i€r TeMoro; .
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa3iBKAMH TPAKTHYHOTO 3aHSTTS; 2
BUKOHATHU APYTY YaCTUHY 1HAMBIIYaJIbHOTO JOMAITHHOTO 3aBHaHHS Ne2 mio/o 2
KPUBHUX JIPYrOro MOpsJIKy.
Jesiki eJieMeHTH Teopii YHCIOBUX MHOKHH Ta JIOTIiKH:
6 BuBunmy nexatiro 14, nokianHo posiopaty yei HaerieH! PUKIIAT B METOIMYHOMY TTOCIOHHIKY 2
Hixonerko LT, «/lesiki BCTyIHI IOHSTTS MATEMATAMHOTO JIONKH Ta TeOpii MHOKHHDY,
BUKOHATHU 3aIIPOINIOHOBAHI aBTOPOM MPHUKIAIH JUIsl CAMOCTIHHOT poOOTH. 2
I'panunns pyHkmii:
BuBuurtu nekmii 16, 17, 18, 19, po3ibpatu AeTaqbHO NPUKIAAN 3 KOHCYJIbTAII] 2
7 | IeKTopa 3a L€ TEMOIO;
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa3iBKAMH TPAKTHYHOTO 3aHSTTS; 2
MiTOTYBATHCS 10 BUKOHAHHSI 3aBJIaHb CAMOCTIHHOT POOOTH 3a II€I0 TEMOIO. 2
HenepepBHicTh QpyHKUIii:
Buuury nexiiito 20, po3ibparu AeTanbHO MPHUKIAAHN 3 KOHCYNbTAII] JIEKTOpa 3a 2
8 | wiero Temoro;
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa31BKAMHM IPAKTHUYHOTO 3aHSTTS; 2
MirOTYBAaTHCS 10 BUKOHAHHS 3aBJIJaHb CAMOCTIHHOT poOOTH 32 Ii€10 TEMOIO. 2
JAndepenniiioBanicTs GpyHkiii, ii 1udepennia i noxigHa:
9 Bugarm nexariro 21, po3idparv aetaisHo npma,zu/ISKOHcynmauﬁ JIEKTOPA 32 ITIEFO TEMOKO; 2
BHUKOHATH JIOMAIIIHE 3aBJIaHHS 32 BKa3iBKAMH TPAKTHYHOTO 3aHSTTS; 2
HiATOTYBATHUCS 10 BUKOHAHHS 3aBJIaHb KOHTPOJIbHOI pOOOTH 3a LI€I0 TEMOIO. 2
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3/m

Buam, 3mict camocTiiinoi podoTH

KinpkicTh
TOANH

10

Ioxinni Ta nudepenniann Bummx nopsakis. @opmyaa Teiijaopa:

Bupuutn nmekmii 22, 23,

po3i0bpaT neTansbHO MPUKIIAIH 3 KOHCYJBTAIII] JIEKTOpPA 32 II€I0 TEMOIO;

BHKOHATHU JOMAIIHE 3aBJIaHHA 3a BKa31BKaMM MPAKTUYHOI'O 3aHATTA,

HiI[I"OTyBaTI/ICH J0 BUKOHAaHHJ 3aBJaHb KOHTpOJ'II:HOI pO6OTI/I 3a I_liCIO TEMOIO.

NININIIN

11

I'padiku ¢yukuiii Ta kpusi, 3anani y aexaproBiii a0o mnoJsipHii cucTremax
KOOP/JAWHAT:

BuBarma siexarii 25, 26, 27, NOKaiHO po3iopaty Yei HaBeleH] MPUKTIAI B METOIIMIHOMY TIOCIOHHIKY
Cepmroxa I I1, Proxero B.C., Hikorerko LT, «I ToOy71oBa ImiocKuX KpUBHX»,

BHUKOHATH 3alPONOHOBAaHI aBTOPaMHM MPHUKJIAIU IJIsl CAMOCTIHHOI poOOoTH;

BHUKOHATH JOMAIIHE 3aBJaHHA 3a BKa3iBKaMH MPAKTUYIHUX 3aHATDH.

Pazom 3a I cemecTp

69

11 cemecTp

12

HeBusnaveHuii interpaJ:

JloxmarHo po3iopatd yei HaBeieH! PHKITIAA B METOIIHOMY TocionnKy Makaposa O.A., HikoreHko
LT". «HeBm3Haverni iHTerpasn, BUBIHTH JIeKii 1,2,3;

po3i0paTH JeTaIbHO MPUKIAAN 3 KOHCYJIbTAI] JIEKTOpA 32 IIEI0 TEMOIO;

BHUKOHATH JOMAIIHE 3aBAaHH 3a BKa3iBKaMH MPAaKTUIHHX 3aHATD,

BHKOHATH TI0 IIiif TEOPETUYHIN YaCTHHI 1HJAMBITyaJIbHE JOMAITHE 3aBaanHsa Nol.

AN W

13

Buznauenuii iHTerpas ta oro 3acToCyBaHHSI:

BuBuutn nekuii 4, 5, 6, 7, 8, 9;

po3i0OpaT neTasbHO MPUKIIAIH 3 KOHCYJBTAIII] JIEKTOpPA 32 II€I0 TEMOIO;

BHKOHATHU JOMAIIHE 3aBJIaHHA 3a BKa31BKaMM MPAKTUYHUX 3aHATh,

MiAIrOTYBaTUCST J0 CaMOCTIHHOT pPOOOTH IWIOAO 3aCTOCYBaHHS BHU3HAYCHHUX
IHTETpaTiB.

N [ WIN D

14

HegaacHuii inTerpaJ:

BuBuntn nexmii 10, 11; po3iOpatu netansHO MPUKIIAAA 3 KOHCYJIBTAIIT JISKTOpA 3a
LIE€I0 TEMOIO;

BHKOHATHU JOMAIIHE 3aBJJaHHA 3a BKa31BKaMM MPAKTUYHOI'O 3aHATTA,

BUKOHATH TIO 1[Il TEOPETHYHIM YaCcTHHI 1HAWBIAyaJlbHE JOMAaIHe 3aBiaaHHS No2
(dactrHa 1 IO HEBM3HAYCHUM IHTETpAIaM).

15

Uucsosi psaam:

BuBuntn mekmii 13, 14;

BHKOHATHU JOMAIIHE 3aBJIaHHA 3a BKa31BKaMM MPAKTUYHOI'O 3aHATTA,

po310paTH JeTaIbHO MPUKIAAN 3 KOHCYJIbTAIll] JIEKTOpA 32 IIEI0 TEMOIO;

BUKOHATH TIO I TEOPETWYHIN YacTWHI IHAWBiAyajdbHE JOMAIIHE 3aBaaHHs No2
(yacTuHa 2 10 YMCIIOBHUM PsiIaM).

N INININ

16

DyHKIIOHAJBLHI NOCTiN0BHOCTI Ta psian. CTeneHeBi psaau:

BuBuutn mekmii 15, 16, 17;

BHUKOHATH JOMAIIHE 3aBJaHHA 3a BKa3iBKaMH IPAKTUYIHOT'O 3aHATTA,

po3i0OpaT neTansbHO MPUKIIAIH 3 KOHCYJBTAIII] JISKTOpPA 32 II€I0 TEMOIO;

BUKOHATH TIO 1[Il TEOPETHYHIM YaCcTHUHI 1HAWBITyaJlbHE JOMAaIHE 3aBAaHHS No2
(dacTuHa 3 TIO CTETICHEBHUM PSIaM).

= RN

17

Merpuununii npoctip R". {udepennianbre yncaennss QyHKUiA KiibKOX
3MIHHHUX!

BuBuntn mekmii 18, 19, 20, 21;

BHUKOHATH JOMAIIHE 3aBAaHH 3a BKa3iBKaMH IIPAaKTUYIHOT'O 3aHATTA,

po310paTH JeTaIbHO MPUKIAAN 3 KOHCYJIbTAIll] JIEKTOPA 32 IIEI0 TEMOIO;

TITOTYBATHCS JIO BUKOHAHHST 3aB/IAH KOHTPOJIBHOI poOOTH 32 IMiEF0 TeMoto (1 YacTving).

NINININ

18

ExcTrpemymu ¢pyHKUii KijJibKOX 3MiHHHX:

Bupuutnu nekiiro 22;

N

BHKOHATHU JOMAIIHE 3aBJIaHHA 3a BKa31BKaMM MPAKTUYHOI'O 3aHATTA,

N
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Buam, 3mict camocTiiinoi podoTH

KinpkicTh
TOANH

po3i0paTu AeTAIbHO MPHUKJIAAN 3 KOHCYJbTAIl] JIGKTOpa 32 II€I0 TEMOIO;

2

MIATOTYBAaTUCS O BUKOHAHHS 3aBJaHb KOHTPOJLHOT pOOOTH 3a Ii€r0 TeMOo (2
YaCTHUHA).

1

19

IonsiiiHi iHTerpaau:

BuBuutH nexiiro 25;

[EEN

BUKOHAaTHU AOMAIIHE 3aBJaHHA 3a BKa3iBKaMH IMMPAKTUYHOT'O 3aHATTS;

N

po3i0patu AeTaNnbHO MPHUKJIAAH 3 KOHCYNbTAII] JIGKTOpA 3a LI€I0 TEMOIO.

20

IloTpiiiHi iHTerpaau:

BuBuntu nexuiro 26;

[EEN

BUKOHAaTHU AOMAIIHE 3aBJaHHA 3a BKa3iBKaMH IMMPAKTUYHOT'O 3aHATTS;

N

po3i0paTu AeTAIbHO MPHUKJIAAN 3 KOHCYJIBTAIl] JIGKTOpA 32 i€ TEMOIO.

Pa3om 3a Il cemectp

69

II1 cemecTp

21

KpuBouiniiiHi iHTerpasau:

BuBunTH nexuiro 1;

po3ibpatu JeTaqbHO MNPHUKIATM KOHCYJIbTAIIiHOI poOOTHM JIEKTOpa IOJO
KPUBOJIIHIMHUX 1HTErpaiB,

BHKOHATHU JOMANIHE 3aBAaHHA 34 BKa3iBKaMH IMPAKTUYHUX 3aHATE.

22

IloBepxHeBi iHTerpa/u:

BuBuwnty nexuii 2, 3;

BHKOHATHU JOMANIHE 3aBAaHHA 34 BKa3iBKaMH IMPAKTUYHUX 3aHATh,

po3i0paTu HeTambHO TPUKIAAA KOHCYJIBTAIIHHOT pOOOTH JIEKTOpa MI0J0
NIOBEPXHEBUX IHTETPATIiB.

23

EnemenTn Teopii noJsi:

BuBuntH nexiiio 4;

BUKOHAaTHU AOMAIIHE 3aBJaHHA 3a BKa3iBKaMH IMMPAKTUYIHOT'O 3aHATTS;

po3i0paTu HeTambHO TPUKIAAA KOHCYJIBTAIIHHOT pOOOTH JIEKTOpa MI0J0
KPUBOJIIHIMHUX 1HTErpalliB;

BUKOHATH 1HAWBIAyaJIbHE JOMAIIHE 3aBaaHHs Nel.

BDNINN

24

DyHKIII KOMIUIEKCHOI 3MiHHOI. /lu(epeHuiiioBaHiCTh Ta IHTErpOBAHICTH
¢ynkuii kommiekcHoi 3MinHoi. Psiqu Jlopana:

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

BUKOHAaTHU AOMAIIHE 3aBJaHHA 3a BKa3iBKaMH IMPAKTUYHUX 3aHATH,

po3i0paT AeTaJbHO MPHUKJIAJAN 3 KOHCYJbTaIll JIEKTOpa,

HiArOTYBATHUCS 10 KOHTPOJIbHOT pOOOTH.

DN N 0O

25

JAudepennianbHi piBHAHHA:

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

BHUKOHATHU JOMANIIHE 3aBAaHHA 34 BKa3iBKaMH IMPAKTUYHUX 3aHATh,

po3ibpatu AeTanbHO MPHUKIAAM 3 KOHCYNbTAIII] JIEKTOpa,

BUKOHATH 1HAMBIyadbHe 3aBAaHHs 1010 J[P mepioro nopsaky;

AN~

26

IleperBopenns Jlanuaca:

BuBuntu nexuiro 15;

BUKOHAaTHU AOMAIIHE 3aBJaHHA 3a BKa3iBKaMH IMPAKTUYHUX 3aHATH,

po3i0paTu AeTaJbHO MPHUKJIAJN 3 KOHCYJbTaIll JISKTOpa,

HiATOTYBATHUCS 10 KOHTPOJIbHOT pOOOTH 11010 JiHIMHUX PIBHSIHb TA CUCTEM.

DDINININ

27

Teopis criiikocTi:

BuBuntH nexuiro 16, 17;

BHKOHATHU JOMANIHE 3aBAaHHA 34 BKa3iBKaMH IMPAKTUYHUX 3aHATh,

po3i0patu AeTaNbHO MPHUKJIAAH 3 KOHCYNbTAIii JIGKTOpA.

Pa3zom 3a III cemecTp

FLYESES

Ycnoro ronuu

222
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6. InauBinyajabHi 3aB1aHHA
| cemecTp

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

2. Amnanituuna reometpis (po3ain 2) — 12 rog. (20 GauiB)
Il cemecTp
3. Hesusnauenuii interpain (po3aun 5) — 12 rog. (15 Ganis)

4. Ywucnosi psiau (po3ain 7) — 12 rox. (15 GaiB)
11l cemecTp

5. KpuBouminiitai Ta moBepxHeBi interpanu. Enementu teopii mois (po3min 12) — 12 roa. (15
OauiB)

6. Jdudepenmianphi piBusaus (po3ain 14) — 12 roa. (15 6ai)
7. MeToau HABYAHHSA
Ha nocsirHeHHS OCBITHIX IUJIEH CIIPSMOBaHI Takli METOM HABYAHHS CTY/CHTIB:

— npakmuyHi (BUKOPUCTOBYIOTH Ui Mi3HaHHA JIHCHOCTI, (OpMyBaHHS HaBUYOK 1 BMIiHb,
norymOieHHs 3HaHb. [1in gac iX 3acTOCYBaHHS BUKOPHCTOBYIOTHCS TaKi MPHIOMH: TUTAHYBaHHS
BUKOHAHHS 3aBJaHHS, IIOCTAaHOBKA 3aBJaHHS, OINEpPAaTHBHE CTUMYJIOBAHHS, KOHTPOJIb 1
peryJtoBaHHs, aHAI3 PE3yJIbTATIB, BU3HAYCHHS IPUYHH HEOJIIKIB);

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

— penpodykmuenuti (111 3aCTOCYBaHHS CTyJIEHTAMHU BUBYCHOTO Ha OCHOBI 3pa3ka abo mpaBuia,
JITOPUTMY, 11O BIJIMOBIJIa€ THCTPYKILiSAM, TIpaBUIaM, B aHAJIOTIYHUX J0 MPEICTABICHOTO 3pa3Ka
CHUTYaIlisiX);

S mpaBWITO JIEKITIHI Ta MPAKTHUYHI 3aHITTS MPOBOIATHCS ayTMTOPHO. B ymoBax mii
KapaHTUHY 3aHATTS POBOATHCS BiANOBIAHO 10 Haka3y pekropa XapKiBChbKOTO HaIliOHAILHOTO
yHiBepcutery imMeHi B.H. Kapazina (ayauropno abo mucrasiiiino 3a gonomororo miardpopm Google

Meet abo Zoom).

8. MeToau KOHTPOJIIO

[IpoTsiroM BUBYEHHSI KypCy BUILOi MAaTEMaTUKH BUKOPUCTOBYIOTHCS HACTYITHI BUIM KOHTPOJIIO:

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

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

3. MJICYMKOBUN CEMECTPOBUH (€K3aMeH Y KO)KHOMY CeMeCTi).

CTyaeHT JOIMyCKaeThCs 10 CEMECTPOBOTO IT1ICYMKOBOTO KOHTPOJIIO (€K3aMEeHY) JIMIIE Y pa3i
MO3UTUBHOTO OIliHIOBaHHS (HEe HUXk4Ye E) yciX CKIaOBUX YaCTHH YCiX MOJYJIB MOTOYHOTO
ceMecTpy (3a BUHATKOM PEKTOPCHKOI KOHTPOJIBHOI poOOTH).

CymapHa oIliHKa 32 BUBUCHHSI TUCIUIUTIHA Y TIOTOYHOMY CEMECTP1 pO3paxoOBY€EThCS K CyMa
MOAYJIBHUX OITIHOK Ta OamiB OTpUMaHUX 3a pe3yibTaTaMH IIJCYMKOBOTO CEMECTPOBOTO
KOHTPOJTIO (€K3aMeHY).
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9. Cxema HapaxyBaHHs 0aJiiB

I cemecTp
[ToTo4Huit KOHTPOJIB, caMOCTiliHa po0OTa, IHIMBIIyaJIbHI 3aBJaHHS
Poszpin 1 Pospin 2 Po3gin 3 Po3nin 4 ‘B .
KonTponbsHa = = g
<
pobora, > I < Cyma
T4 H g | Pazom 2
T1...T3 TS5 T6...T8 | T9...T11 | mepenbadeHa 2 2 s
HaBYaJIbHUM o
IUIAHOM -
20 40 60 40 100
T1, T2 ... — TeMu poO3aiTiB.
II cemecTp
IToTo4HUi1 KOHTPOIIB, CAMOCTIITHA pOOOTA, IHAWBIAYAIbHI 3aBJaHHS
2 i
KonTponbna £ = 2
<
T14 T19 obora >z < Cyma
T2 | TI3 TI6 | T17 | TI8 poboTa, &2 S | Pasom 3
T15 T20 | mepenbadyena B 2 s
HaBYaJIbHUM E o
IUIAHOM =
20 40 60 40 100
T12, T13 ... — TeMH PO3ILTIB.
III cemecTp
[ToToYHMIT KOHTPOJIB, CAMOCTITHA po0OO0Ta, IHAMBIAYaTbHI 3aBIAHHSI
Po3min 12 Posznin 13 Posznin 14 B =
KouTpoasHa é = g
pobora, 2 = Pasom s Cyma
T21...T23 T24 T25...T27 nependadeHa 'E g 5
HaBYAJIbHUM =0
IJIaHOM —
20 40 60 40 100
T21, T22 ... — TeMU PO3ILTIB.
Kpurepii oniHIOBaHHSA HABYAJIbHUX JOCATHEHb
Orminka OriHKa 3a HaI[lOHAJBLHOO IIKAJIOK0
B Oayax
|OuiHKa || IMosicuenss
TeopeTuuHui 3MICT KypCy OCBOEHUI 1IJIKOM, HEOOX1/JHI IPAKTUYHI HABUYKHU POOOTH 3
90-100|| Binmino OCBOEHHM MaTepianom c(OopMOBaHi, BCl HABYAIbHI 3aBJJaHH4, SIKi nepeadavyeHi IporpaMoro
HaBYaHHS BUKOHAHI B IOBHOMY 00cs31, BiIMiHHa poOoTa 6e3 NOMHIOK ab0 3 OJHi€I0
HE3HAYHOIO IIOMUJIKOIO.
TeopeTHuHMiA 3MICT KypCy OCBOEHHUH LIJIKOM, MPAKTHYHI HABUUKUA POOOTH 3 OCBOEHUM
MaTepialoM B OCHOBHOMY c(hopMOBaHi, BCi HaBUaJIbHI 3aBAaHHs, sIKi nepegdaueHi IporpaMmoro
70 -89 Hobpe HaBYaHHS BUKOHAHI, IKICTh BUKOHAHHS 5KOJHOTO 3 HUX HE OL[IHEHO MiHIMAJILHUM YHUCIOM
OauiB, NesiKi BUM 3aBJaHb BUKOHAHI 3 IOMMJIKAMH, po00Ta 3 IeKiIbKOMa He3HAaUHUMHU
HOMMJIKaMH, a00 3 OAHIEI0 — ABOMA 3HAYHUMU TIOMUJIKAMH.
TeopeTnuHHI 3MIiCT KYpCY OCBOEHUI HE TIOBHICTIO, aJie IPOTaJIHMHU HE HOCSTh iCTOTHOTO
50-69 || 3azoBinbio xapakTepy, HeoOXi/IHI MPaKTUYHI HABMYKK pOOOTH 3 OCBOEHHM MaTepiajloM B OCHOBHOMY
copMoBaHi, OLIBIIICTb HepeadaueHUX IPOrpaMor0 HaBYaHHs HaBYaIbHUX 3aBJaHb BUKOHAHO,
NesKi 3 BUKOHAHHUX 3aBJaHb, MiCTATh HOMMJIKH, POOOTa 3 TphOMA 3HAYHHMU TOMUJIKAMH.
TeopeTHuHMiA 3MICT KypCy HE OCBOEHO, HEOOXiJHI MPAKTUYHI HABUYKU pOOOTH HE CPOPMOBaHi,
. BCl BUKOHAHI HaBYaJIbHI 3aBJaHHS MICTATh IPyOi MOMMIIKH, JI0JJaTKOBA CaMOCTIiHHa po0OoTa Ha,
1-49 ||He3anoBinbHO . A pPyo! soaar P A
MarepialloM Kypcy He IPHUBEAE 10 3HAYMMOTO MiABHIIEHHS SIKOCTI BAKOHAHHS HaBYaJIbHUX
3aBJaHb, po0OTa, 1110 NOTPedye NOBHOI NEPEePOOKU
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I cemecTp
[Ikana ouiHrOBaHHS B 06allaX 3aCBOEHHS CKJIAJI0BUX YAaCTHH HaBUAIHHOT'O MaTepiamy
MIPU TOTOYHOMY Ta MiJCYMKOBOMY CEMECTPOBOMY KOHTPOJI 3HaHb Y I cemecTpi

1. Inousioyanvue nasuanvne 3a60anna  “EjemenTn JiHiitHoi anredpu ” (cTpok

OTPUMAaHHS 3aBJIaHHS CTYJICHTaMHU POOOTH — S5-I THK/A€Hb, CTPOK BUKOHAHHS — | THXKIEHb,
10 6aaiB, K110 BCEe MPAaBWIBHO T4 BUKOHAHO B CTPOK):

10 GauiB, SIKIIO BCE MPABHIILHO 1 BAKOHAHO B CTPOK,

8 GauiB, AKIIO BCE MPABUIIHHO, aJie 13 3aITi3HEHHSIM Ha THKICHb,

6 GatiB, SIKIIIO BCE MTPABUIILHO, aJI€ 13 3aITi3HEHHSM Ha 2 THXKHI,

4 GariB, SIKIIO BCE MPABUIIBHO, AJIE 13 3ai3HEHHSIM Ha 3 TYKHI,

2 0Oana, KO BCE MPAaBUIILHO, aJI€ 13 3aIi3HEHHSM Ha 4 THOKHI 1 OlIbIIe.

2. Inousioyanvhne nasuanvne 3agoannsn “EneMeHTH aHATITHYHOL reomeTpii ” (cTpok
OTpUMAaHHS CTYACHTaMU poOOTH — 12-if TH:KAEHb, CTPOK BUKOHaHHA — | TmwxkaeHsb, 20
0aJiiB, SIKIIO BCE MPABWJIBHO T4 BUKOHAHO B CTPOK):

20 GautiB, SKIIO BCE MPABIILHO 1 BAKOHAHO B CTPOK,

18 GauiB, SKII0 BCE MPABUIILHO, aJie 13 3aIi3HEHHIM Ha THKICHb,

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

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

12 GaniB, KO BCEe MPABUIIBHO, ajie 13 3aMi3HEHHSAM Ha 4 THXKHI 1 OljIbIIe.

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

3a KOJKHE 3aBJaHHS MacMO

2 Oanu, SAKIIO 3aBAAHHS BUKOHAHO 0€3 €JMHOI IIOMHJIKH,

1 Gau1, K110 3aBAAaHHS BUKOHYETHCS Y IPABUIILHOMY HAIpsIMKY, ajle 3 IeIKUMH HE3HAYHUMHU
ITOMUJIKAMH.

4. Konmpoavna poooma “JIndepenniiioBanicTs pyHkuiin” (ctpox HanmucanHs — 22-# THIK-
aensb, 20 6auiB, SKIIO yci 5 3aBIaHb NPaBUILHO BUKOHAHO):

3a KOJKHE 3aBJaHHS Ma€MO

4 Ganu, SIKIIO 3aBJIaHHS BUKOHAHO 0€3 €IMHOI IIOMUJIKH,

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

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

1 6an, sKI10 3aBJaHHS 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 ITOMWJIOK Ta Y TIOBHOMY 00’ €Mi.

II cemecTp

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

CxkJ1a0Bi 4acTHHM MOAYJIbHOT0 KOHTpOJI0 y Il cemectpi:

1. Inousidyanvne naguanvne 3a60annsa “Metoan oduncaeHHs iHTerpaais” (15 6auis):
1 yacTtuna “MeToaH 00UNCIEHHS HEBU3HAYEHHUX iIHTErpatiB” (CTPOK OTpPHMAaHHS 3aBJIaHHS
CTYACHTaMH — 2-W TH:KA€Hb, CTPOK BUKOHAaHHS — | TmwxkaeHb, 10 6adiB, skmio yci 10 3aBmanb
MPaBUIILHO BHUKOHAHO):
32 KOJKHE 3aB/IaHHS Ma€MO
1 Oay, AKII0 3aBIaHHsA BUKOHAHO 0€3 €UMHOI ITIOMUJIKH,
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0,5 GauiB, AKIIO 3aBIaHHST BUKOHYETHCS Y TIPABUIIBHOMY HAIIPSIMKY, aji€ 3 JICIKUMHU HE3HAUHUMHU
MOMUJTKAMH.

2 yacTuHa “MeToau 00YHCIEHHSI BUBHAYEHHX iHTEerpajtiB” (CTpOK OTpHMaHHS 3aBIaHHS
CTYACHTaMH — 5-ii TH:KIeHb, CTPOK BUKOHAHHS — | TIDKIEHB, S 0aJiB, SIKIIO 2 3aBIaHHS
MPaBUIILHO BHUKOHAHO):
3a TepiIie 3aBJaHHs MaeMO
2 Oanu, SAKIIO 3aBAAaHHS BUKOHAHO 0€3 €JMHOI IIOMHMJIKH,

1 6an, sKI10 3aBJJaHHS BUKOHYETHCS Y MTPABIIILHOMY HANPSMKY, ajie 3 JSSIKUMH He3HAYHUMU
MOMUJIKAMH,

3a Ipyre 3aBIaHHSI MaEMO

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

2 Gany, SIKIIO 3aBJIaHHS BUKOHAHO 3 HE3HAYHO MMOMUIIKOIO,

1 6an, sKI10 3aBJJaHHS BUKOHYETHCS Y MPABHJILHOMY HaIPSMKY, ajle 3 JeSIKUMH He3HaYHUMU
TIOMUJIKAMH,

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

2. Camocmiiina poooma ““ 3acTocyBaHHs BU3HAYEHUX iHTerpaiiB” (cTpok HamucaHHs — 9-i
THKIEHB, 15 6aiB, K10 yCi 5 3aBIaHb NPAaBHILHO BHKOHAHO):

3a KOJKHE 3aBJJaHHS MacMO

3 Oainu, AKIIO 3aBAAHHS BUKOHAHO 0€3 €JMHOI IIOMHMIJIKH,

2 Oainu, AKIIO 3aBAAHHS BUKOHAHO 3 HE3HAYHOIO ITOMHUJIKOIO,

1 Ga, K10 3aBJaHHS BUKOHYETHCS 33 IPABUIBHUM HAIPSMKOM, aJie 3 ISIKHUMHU TTIOMUJIKAMH.

3. Inousioyansne nasuanvhne 3asdanns “ HeBiaacHi inTerpasm Ta 4ucjaoBi psam” (CTpok
OTpPUMAaHHS 3aBAAaHHS CTyACHTaMH — 13- THKIEeHb, CTPOK BUKOHaHHS — | TwxaeHb, 15
0auiB, sIKII0 yci 5 3aBaHb MPaBUJIBHO BHUKOHAHO):
3a KOJKHE 3aBJJaHHS MacMO
3 Oanu, KO 3aBAAHHS BUKOHAHO 0€3 €JUHOI IIOMHJIKH,

2 0anm, SKIIO 3aBJaHHs BUKOHAHO 3 HE3HAYHOIO IIOMUJIKOIO,
1 Gau, sIK1T0 3aBIaHHS BUKOHYETHCS 32 MIPABUJIBHUM HAIIPSIMKOM, aJie€ 3 ISIKUMH ITOMUJIKAMH,

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

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

3a KOYKHE 3aBJIaHHS MaEMO

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

4 Ganu, SKILIO 3aBJAHHSI BUKOHAHO 3 HE3HAYHOIO ITOMHMJIKOIO,

3 Oanm, SKIIO 3aBIaHHS BHUKOHYETHCS 33 TPABWIBHUM HAMPSIMKOM, aje 3 2 HE3HAYHUMH
TIOMUJTKAMH,

2 Oanm, SKIIO 3aBJaHHS BHUKOHYETHCS 332 TPABWIBHUM HAMPSIMKOM, aje 3 3 HE3HAYHUMH
TIOMUJTKAMH,

1 Gau1, K110 3aBAAaHHS BUKOHYETHCS 32 TPaBHJILHUM HAIPSIMKOM, ajie 3 4 Ta OUIbII ITOMHIIKaMHU.

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

[IIkana ouiHrOBaHHS B 06allaX 3aCBOEHHS CKJIAJI0BUX YACTHH HaBUAIHHOT'O MaTepiamy
MIPU TOTOYHOMY Ta MiJICYMKOBOMY CEMECTPOBOMY KOHTPOJI1 3HaHb y I cemecTpi

1. Camocmiiina po6oma “KpatHi interpaan’ (CTpoK HanmucaHHs — 5-il TH:KIeHb, 15 0aiB, sKio
yci 5 3aBraHb MPaBUIBHO BHKOHAHO):

3a KOKHE 3aBIaHHSI MacMO

3 Oanu, AKIIO 3aBAAHHS BUKOHAHO 0€3 €JMHOI IIOMHMJIKH,

2 Oainu, AKIIO 3aBAAHHS BUKOHAHO 3 HE3HAYHOIO ITOMHUIKOIO,

1 Ga, KO0 3aBJaHHS BUKOHYETHCS 33 IPABUIBHUM HAMPSMKOM, aJie 3 ISIKHUMHU TTIOMUJIKAMH.

2. Inousioyanvne nasuanwvhne 3aeédanna “ KpusoJiniiini Ta moBepxHi interpaau. EnemenTn
Teopii mossi” (CTPOK OTpHMaHHS 3aBAaHHA CTyAeHTaMH — 10-i THKIeHb,  CTPOK BUKOHAHHSI
— 1 Tk aens, 15 6adiB, sKimo yci 3 3aBIaHHS MPaBUIBHO BHKOHAHO):
3a 1 Ta 2 3aBmaHHsI MacMO
110 6 OaiB, SIKIIO 3aBJaHHS BUKOHAHO 0€3 €IMHOI ITOMUJIKH,

5 OatiB, SKILO 3aBJAHHSI BUKOHAHO 3 HE3HAYHOIO ITOMHMJIKOIO,
4 Gany, SIKIIO 3aBJIaHHS BUKOHYETHCS Y MPABIIILHOMY HAIIPSIMKY, aJie 3 OHIEI0 TTOMUIIKOIO,
3 Oanu, SKIIO 3aBJaHHS BUKOHYETHCS 3a MPABWIBHUM HAIMPSIMKOM, aje 3 2 HEe3HAYHUMH

MOMUJTKaMH,

2 Oanu, SIKIIO 3aBJaHHS BHUKOHYETHCS 3a TPABWIBHUM HAINpPSIMKOM, aje 3 3 HEe3HaYHUMH

MOMUJTKaMH,

1 Gau, sIK1II0 3aBJIaHHST BUKOHYETHCS 32 MIPABUIIBHUM HAIIPSIMKOM, ajie 3 4 Ta OLIbIII TOMIJIKAMH.

3a 3 3aBIaHHI MaEMO

1o 3 Oaw, KO0 3aBJaHHs BUKOHAHO 0€3 €IMHOI ITOMHJIKH,

o 2 0ay, KO 3aBAaHHI BUKOHAHO HE OUIBII HiXK 3 OJHICI0 HE3HAYHOIO IOMUIKOIO,
1 6an, sKI10 3aBJaHHS BUKOHYETHCS Y TIPABIILHOMY HANPSMKY, aje 3 TOMUIIKAMH,

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

3. Konmponvna poooma ““ KomiiekcHuii anasiz” (cTpok Hanucans — 17-if Tuxknens, 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 ITOMHIIKOIO,

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

4. Inougioyanvhe nasuanvhe 3agoanns *“ JlndepenuiajibHi piBHAHHS (CTPOK BUKOHAHHS —
28- TmxkaeHsb, 15 6auiB, sikiio yci 3 3aBIaHb MPaBUIIBHO BHUKOHAHO):
3a KOYKHE 3aB/IaHHS MAEMO
3 0am, SIKIIO 3aBJaHHs BUKOHAHO 0€3 €IMHOI ITIOMUJIKH,
2 Oany, SAKIIO 3aBAAHHS BUKOHAHO 3 HE3HAYHOIO IOMUIKOIO,
1 6an, sKI10 3aBJaHHS BUKOHYETHCS 32 IPABUIILHUM HAMPSIMKOM, alie 3 IeIKUMU TTOMUJIKAMHU.

IIPU IIbOMY 32 3aI1I3HEHHS Ha KO)KHUH THXK/IEHb paxyeMo MiHyC 2 Oau.
Ex3amen (40 6aiB, AKuIo yci 4 3aBIaHHS NPaBWIbHO BUKOHAHi):

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