MPKPEIOHATIBHA
AKAJEMIA YTIPABNIHHA MEPCOHATIOM

\r

MAYTI

HABYAJIBHA ITPOTPAMA
MUCIHUILTIHA
“BUIIIA MATEMATHUKA”
(n1s1 GakanaBpiB)

Kwuis
HIT «BugaBamunii aim «Ilepconamns
2012



[TixroroBaeno kanjauaaTom GizMKo-MaTeMaTUYHUX HAYK, IPOhecopoM Kadeapu
matematuku . I. FOpmunum, KaHUIQTOM TIearoriYHIX HAYK, I01EeHTOM Kadeapu
matematuku O. I1. Tonmawyxom

3aTBeprkeHo Ha 3aciganii kadenpu matematukn (mpotokos Ne 10 Bix 21.05.08)

[TepesaTBepmkenHo Ha 3acianHi Kadeapu MPUKIATHOT MATEMATUKI
ta indopmariitnux texxoJoriit (mpotokos Ne 24 sig 13.07.11)

Cxsaneno Buenoio padoro Mixcpezionanvioi Axademii ynpasiinis nepconaiom

IOprun I. 1., Tomamyxk O. I1. HaByasnpHa nporpama auctuiiinu “Bura ma-
temaruka” (st Gakanaspis). — K.: JITT «Bug. gim «Ilepconan», 2011. — 30 c.

Hasuaspha mporpamMa MiCTUTD TIOSICHIOBAJIBHY 3aITMCKY, BUMOTH JI0 MaTeMa-
TUYHOI MTiZITOTOBKY CTY/IEHTIB, TeMAaTUYHUH TIJIaH, 3MICT AUCITUILTIHY “Buia mate-
MaTHKa”, TUTAHHS JIJIS CAMOKOHTPOJIIO, & TAKOK CITMCOK JIiTepaTypH.

© MixperionaabHa Axagemist
yrpasiinas nepconanom (MAYIT), 2012
© Il «Bunasunuuii aim «Ilepconamns, 2012



TTOSICHIOBAMIBHA BATICKA ......vcveeeeeeveeeeeeeeeereereseseeesessesesesesesessssesenas 3
Bumorn g0 mMareMarwyHOl IiJITOTOBKU CTYJEHTIB.............. 3
Tematnynuil 1iad gucnuiuning “Buma maremarnka’......... 7
3MICT IUCIIATIIIHN “BUIMa MAaTEMATIKA ........coevevevireriririnennas 9
BkasiBKM 10 BUKOHAHHS KOHTPOJIBHOI POOOTH................... 15
3aBIaHHSA I KOHTPOJBHOI POOOTH ....ooveveriecrerrererreernraenans 16
[TATaHHS 1T CAMOKOHTPOIIO «..vveieeeeeceneeseeneeensssseeneeesessaeennans 22
CITHCOK JTITEPATYPH «evveaeerinceeerensisestaseeesesseseessseessesssessessessessanans 29

Binnosigampauii 3a Buntyck  A. /[. Bezeperko
Penaxrop C. I'. Pozy3vko
Komm'torephe Bepcranust — A. A. Kyuepyx, O. M. Babacsa

3am. Ne BKII-4089

®opmat 60x84/ . [Tanip odcerHuii.
Jpyxk porariitnuii TpadaperHuii.
Haxoran 50 mip.

Mixperionanbia Akagemis ynpasiinus nepconanom (MAYII)
03039 Kuis-39, Bys1. @pomerisebka, 2, MAYTI

JII «Bugasunuamii gim «Ilepconasrs

03039 Kwuis-39, nmpocn. Yepsonozopsinnii, 119, mit. XX

Csidoymeo npo enecenns 0o Jlepicasnozo peecmpy
cy6’exmie sudasnuuoi cnpasu J[K Ne 3262 6id 26.08.2008 p.

Hanpyxosano B apykapmi /{11 «Bugasuuumii gim «Ilepcomans

HOACHIOBAJIBHA 3AITHCKA

Maremaruka 3 ii JIOri4HUM i1 00UMCITIOBAILHUM allapaToOM € IIOTYK-
HUM 32C000M PO3B’sI3yBaHHSI IPUKJIAIHIX 33/[a4, IHCTPYMEHTOM KiJIbKic-
HUX PO3paxyHKiB. be3 3acTocyBaHHSI OCHOBHUX METO/IiB MAaTEeMaTUKN He-
MOKJINBO YSIBUTH HAyKOBO OOIPYHTOBaHi CIIOCOOM MPOTHO3YBAHHS
PO3BUTKY e(DEKTUBHUX €KOHOMIYHUX CUCTEM 1 IPUUHSTTSI ONTUMAJIbHIX
YIPaBIIHCBKUX PillleHb.

OcHoBHa MeTa HaBYAJIbHOI AuMciuIing “Bumma marematnka” — 03-
HalOMUTH CTY/ZIEHTIB 3 0OCHOBAMH Cy4YaCHOTO MaTeMaTUYHOTO arapary, He-
00XiTHOTO JIJIsT PO3B’SI3yBAHHST TEOPETUUHWMX 1 NPUKJIAJHUX 3aBIaHb
€KOHOMIKM ¥ yIpaBJliHHS; c(hOPMYBaTH B HUX YMiHHS BUKOHYBAaTH MaTe-
MATHIHUN aHai3 eKOHOMIYHUX CHUCTEM; CIPUSITA PO3BUTKY JIOTIYHOTO
MHUCJICHHS.

3HaHHs, 3100y Ti MPU BUBYECHHI BUIIOI MATEMATUKH, ITHPOKO 3aCTOCO-
BYIOTbCS Y HAaBUAJBHUX Kypcax Teopii IMOBIpHOCTEN Ta MaTeMaTHYHOI
CTAaTUCTHKHU, MAaTEMATUYHOTO ITPOTPAMyBaHHSI, MaKpO- Ta MiKPOEKOHOMi-
KI, MAPKETUHTY, MEHE/PKMEHTY, B 1HITUX CITEIiaTi30BaHUX eKOHOMIYHUX
Kypcax.

HaguajibHa miporpaMa MiCTHTh HEOOXiJHUIT MiHIMyM 3HAHb 3 TaKUX
PO3ILIIB MaTeMaTHKK: JiHIHA 1 BeKTOpHA anrebpa, aHaTiTHIHA TEOMeT-
pis, nudepeHItiaTbHe Ta iHTeTpaJbHe YUCAeHHS, An(epeHITliaabHi PiBHSH-
Hs, psi/ii. BoHa IPYHTYETBCS HA BiIMIOBIIHIIT HOPMATUBHII porpami (hyH-
JAMEHTAIbHOTO MKy OCBITHBO-TIPO(deciitHOl THAroTOBKY OGakaiaBpiB
€KOHOMIKHM Ta IiIPUEMHNIITBA, 3aTBep/skeHiil MiHicTepcTBOM OCBITH
i Haykn Yipainu. O6csar yacy, HeOOXiAHUN JIJIsT ONIAHYBAHHS T€T AUCIH-
ILTiHA, CTAaHOBUTD 216 akaieMigHIX TOMH.

BHMOTH J10 MATEMATHYHOI HIJTOTOBKHU CTYJEHTIB

[Micns BuBUeHHA Kypcy “Buia maremaTnka” cTy/IeHTH TIOBUHHI 3HA-
TH:

e (O3HAYEHHsI MaTpHIli, 0OEPHEHOT MATPHIILi, ONepaliil HaJl MaTPUIS-
MM, PaHTy MaTpPUILi;

e O3HAYEeHHS BU3HAUHMKA MATPUILi PYTOro, TPETHOTO i 71-TO OPSI/IKIB,
BJIACTUBOCTI BUSHAYHUKIB MATPUIIL;

e 3arajibHi METOJAU PO3B'SBYBaHHS CUCTEM JIHINHUX aareOpaidHIX
piBHAHB (MaTpuyHU MeTo, MeToz Kpamepa, meton laycca, meton
JKopnana—Taycca);



YMOBH CYMICHOCTI Ta BU3HAYE€HOCTI CUCTEMM JIHIHHUX ajreOpaid-
HUX PiBHSIHB;

O3HAYEHHsI BEKTOpA Ta JIHIMHUX olepalliil HaJl BEKTOPaMU;
O3HAYEHHsI KOJIIHEAPHUX 1 KOMIJIAHAPHUX BEKTOPiB; YMOBU
KOJTIHEPHOCTI 1 KOMIIJIAaHAPHOCTI BEKTOPIB;

O3HAYEHHsI CKaJIIPHOTO, BEKTOPHOTO i MillIaHOT0 06y TKIB BEKTOPIB;
O3HAYEeHHs JIHINHO 3aJeKHOiI 1 JIiHIITHO He3aJe’KHOI CHUCTEMU
BEKTOPIB;

O3HAYEHHsI JIEKAPTOBOI CUCTEMH KOOPAMHAT Ha TIONIMHI 1 y mpo-
cTOopi;

OCHOBHI BU/IM PIBHSHB MTPSAMOI Ha MJIOTIWHI 1 y TPOCTOPI; YMOBH, IO
BU3HAYAIOTh B3AEMHE PO3MIIIIEHHS MMPSIMUX HA TJIONIUHI i B MPO-
cTOopi;

OCHOBHi BU/IU PiBHSIHB TUIOIIMHA B TPOCTOPi; YMOBH, 1110 BU3HAUa-
I0Th B3aEMHE PO3MIIIIEHHS ITPSIMO] 1 MJIONUHU, IBOX TJIOTIUH Y MTPO-
cTOopi;

PIBHSIHHST JIHIN APYTOTO TOPSIAKY Ha TIONIMHI (KoJia, eJinca,
rinep6oJiu, napaboJin); 3arajbHe PIBHSHHS JIHII APYroro mopsaky
Ha IJIOIINHI;

o3HaueHHsI GYHKIIT oHiel Ta GaraTboX 3MiHHUX, 00J1aCTi BUSHAYEH-
He 1 oGsacti 3HaueHb (DYHKII, MapHOi i HemapHoi, 3pocTarydoi i
CIIaJIHOI, TIEPIOAMYHOT, 00MEKEHOT, 00ePHEHOI, CKIaLeHOT (DYHKILI;
O3HAYEHHsI ITOCiOBHOCTI, TPAHUIlI TOCJiIOBHOCTi, BJIACTUBOCTI
T'PaHUIIb MTOCTiTOBHOCTEMH;

O3HA4YeHHs TPAHUI (DYHKITIT B TOYII, BIACTUBOCTI TPAHUILb; BAYKJIMBI
TPaHUIIL;

pi3Hi O3Ha4YeHHs HemepepBHOI (YHKII B TOUIl; O3HAYEHHS
HerepepBHOi (DYHKITIT HA TIPOMIXKKY;

O3HAYEHHsI MOXiAHOI Ta Audeperiany GyHKIHT ogHiel Ta GaraThoX
3MIHHUX, TIpaBUJIa AnuepeHIiiioBaHHs, OCHOBHI TeopeMu nudepeH-
i TbHOTO YUCJIEHHST;

HeoOXizHi 1 gocTaTHi yMOBU eKeTpeMyMy (DYHKII OHi€l 1 ABOX
3MIHHUX;

O3HAYEHHsI HEBU3HAYEHOTO, BA3HAYEHOTO Ta HEBJIACHOTO iHTETPAIiB,
iX OCHOBHI BJIACTUBOCTI;

OCHOBHI METO/I iIHTETPyBaHHS;

OCHOBHi 3aCTOCYBaHHsI BU3BHAYEHOTO iHTETpasa /10 PO3B sI3yBaHHS
MIPUKJIAJHUAX 32/1aY;
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[ITo Take oHOpIHE MU eEpeHTTiaTbHe PIBHSIHHS TEPIITOTo TOPSIKY ?
AK 3HAliTH 110TO PO3B’SI30K?

Axi qudepenttianabHi piBHSIHHS HA3WBAIOTh JIHIHHUMHU OJTHOPITHU-
MU Ta JIHIHTHUMA HEOJAHOPIAHUMU PiBHSIHHIMU TEPIIOTO MOPSIIAKY ?
AK 3HANTH X PO3B’SI3KN?

[ITo € 3arampbHUM PO3B’I3KOM N EPEHTTIATHHOTO PIBHIHHS IPYTOTO
nopsizky ? Sk 3HANTH OTO YaCTUHHWI PO3B’SI30K?

Axi mudepenttianbHi PIBHIHHS Ha3WBAIOTh JIHIMHUMU OJTHOPIIHN-
MU Ta JIHIWHIMU HEOHOPITHUMHU PIBHSHHSIIMMU JIPYTOTO MOPSIAKY 3i
ctasmMu KoeditieHTaMu? JK 3HATH X PO3B’SI3KU ?

CdopmymioliTe 03HAYEHHST YHCJIOBOTO PSILY, YACTKOBUX CYM PSIILY,
CyMHU PALLY.

SIkuii psi HasuBaIOTh 301KHUM, a SKU pos3OiskHM? Hasemits mpu-
KJIaJIu.

Axuii psx HA3UBAIOTh TEOMETPUYHOIO TIPOTPECI€n? 3a SIKUX YMOB
1eit psz 36iracTbes ?

IT{o Take rapmoniynmii psaa? Yu € Bin 30iKHIM?

ITTo Take yzarajbHeHUI TapMOHIYHIIN Psa? 3a IKUX YMOB BiH € 301K~
HUM?

CdopmystoiiTe HeOOXIIHY YMOBY 3013KHOCTI YUCIOBOTO PSILY.
Cdopmy.toiiTe BIACTUBOCTI 301KHUX PSIIIB.

Axuii psg HasuBaoTh 3HaKoAoAaTHUM? HaBemiTh mpukIamm.
CdopmystoiiTe 03HaKKM 3015KHOCTI 3HAKOAOAATHUX YNCJIOBUX PSI/IiB
(o3HaKy TOPIBHSTHHS, TPAHWYHY O3HAKYy TOPIBHSHHS, 03HaKy /la-
nambepa, osHnaky Kori, iHterpasbHy osHaky Kori).

CdopmyitoiiTe 03HAUEHHST 3HAKOTIOYEPESKHOTO PSIJLY.
CdopmystoiiTe o3HaKy 301KHOCTI 3HAKOIIOYEPEKHOTO psiy (Teope-
My JleiiOHis).

SIKi psy HasuBaIOTh aOCOMOTHO 30IKHUME Ta YMOBHO 3015KHIIMU ?
Hasenitp mpuxmaan.

Cdopmyitoiite o3HaueHHsT hyHKITIOHATBHOTO psiry. HaBemiTh mipn-
KJIaJIu.

ITTo Take obmacth 36iKHOCTI (DYHKIIOHAIBHOTO PSILY?
Cdopmyitoiite o3HaUeHHST cTerieHeBoro psy. HaBeiTs mpukiam.
Cdopmystoiite Teopemy AGesis.

ITlo Take paziyc Ta iHTepBaj 301)KHOCTI cTereHeBOro psay? Sk ix
3HAUTN?

CdopmyJtoiiTe BJACTUBOCTI CTETIEHEBUX PSJIIB.

Ak poskmactu pynkiio y psa Makiopena, y pspa Teitropa?

O3HavYeHHs [rdepeHITiaJbHOro PiBHSIHHS, 3aTaJbHOTO i YaCTMHHOTO
PO3B’A3KY AMDepeHIialbHOTO PiBHSIHHS;

METO/I PO3B’sI3yBaHHSI OCHOBHUX BU/IiB IN(DepPEHITiaIbHUX PiBHIHD
reprroro mopsiAky (PiBHSHB 3 BiJIOKPEMJIIOBAHUMU 3MiHHUMU, OJI-
HOPIIHUX 1 JIIHIMHUX AndePEeHTTiaTbHUX PiBHSTHB);

MEeTO/IN PO3B’SI3yBaHHSI OMHOPIAHUX Ta HEOJHOPIHWX JIHIMHUX
AndepeHiiaibiuX  piBHAHb JIPYTOTO  TOPSAKY 31 CTAIUMU
KoediIlieHTaMu;

O3HAUEHHS YHWCJIOBOTO Ta (YHKI[IOHAIBHOTO PSIIIiB, JIHIMHNX
onepariil HaJ| pA1aMu;

03HaYeHH 3015KHOTO Ta PO30iKHOIO YKCJIOBOIO PSILY, BJACTHBOCTI
301KHUX PAMIB;

yMOBH 3015KHOCTI Ta PO3OIKHOCTI y3araJbHEHOTO TapMOHIYHOTO
psny;

03HaKM 301KHOCTI 3HAKOJOAATHUX PSIIB 1 3HAKOIIOUEPEKHOTO PSLY;
O3HAYEHHSI Ta BJACTUBOCTI aGCOIIOTHO 1 YMOBHO 3015KHUX YUCIOBUX
psImiB;

O3HAYEHHSI CTETIEHEBOTO PSLY, BJACTHBOCTI CTETIEHEBUX PSI/IiB;
MeTOo/Ii Po3KIaianHs GyHKIIH y psaan Teiisiopa Ta Maksopena.

Cry/leHTH IOBUHHI BMITH:

BUKOHYBATHU OTlepaltii Ha/ MaTpuIisiMu (TPaHCIIOHYBATH, /10/1aBaTH i
BiZIHIMATH, MHOKUTH MATPHIIi ); 3HAXOAUTH PAHT MaTPUIL, o6epHe-
HY MaTPHIIIO;

00UYHCIIOBATH BUSHAYHUKK JAPYTOro, TPETHOTO 1 BUIIIUX TIOPSIIKIB;
PO3B’SI3yBaTH CUCTEMH JIHIMHUX ajreOpalyHUX PIBHSHb PiSHUMU
MeToZaMu (MaTpUYHUM METO/I0M, MeTojioM Kpamepa, metomom Ta-
ycca, metozioM sKoprana—Taycca);

3aCTOCOBYBATH €JIEMEHTH TE€OPii MAaTPHIlh /IO PO3B’SIBYBaHHSI TIPU-
KJIaJIHUX 33/1ay;

BUKOHYBaTH [Iii HajJ BEKTOPaMH; 3aCTOCOBYBATH BEKTOPHU JIO
PO3B’sI3yBaHHS FeOMETPUYHMX 1 TIPUKJIAHUX 32]1aY;

BU3HAUATH JIHIWHY 3a7€XKHICTh Ta JiHIHHY He3aJIeKHICTh BEKTOPIB;
POBKJIAaTH BEKTOP 32 OYAb-IKUM 6a3ucoM;

JIOCJTI/IPKYBATH BEKTOPHU HA KOJIIHEAPHICTD 1 KOMILJIAHAPHICTB;
BU3HAYATU KYT MiK BEKTOPAMM;

BHAXOIMTHU CKAJIAPHUIT, BEKTOPHUI 1 MilmaHuil 106y TKY BEKTOPIB;
CKJIa/IaT! Pi3HI BU/W PIBHSHB MPSIMOI HA TIJIONIUHI 1 Y TIPOCTOPI Ta
3aCTOCOBYBATH iX JI0 PO3B’SI3yBaHHS 3a/1a4;



BU3HAYaTH B3aEMHE DPO3MIIEHHS [ABOX IPSIMHUX Ha IUION[MHI 1 B
MTPOCTODI;

3HAXOJUTHU KYT Mi’K IPSIMUMU Ha TIOIIKHI Ta B TIPOCTOPI;
3HaXOAWTH BiJICTAaHb BiA TOYKU O TMPSIMOi, BiJICTAaHb MiX
MUMOOIKHUMU IIPSIMUMMU;

3BOJINTY 3arajbHI PIBHAHHS JIiHIH IPYTOTO MOPSIZIKY /10 KAHOHIYHOTO
BUTJISTY;

3HAXOIUTH 06JIaCTh BUSHAUEHHSI Ta 00/1aCTh 3HAYeHb (QYHKILT O HicT
Ta 6araThboX 3MiHHUX;

JIOCJTI/KYBaTH (DYHKINIO HA TTAPHICTH 1 HEMTApHICTh, MOHOTOHHICTB,
HnepioMuHICTh, 0OMEKEHICTD, HEIIePEPBHICTD; BCTAHOBJIIOBATH Xa-
pakTep TOYOK PO3pUBY (DYHKILIT;

00YKCIIFOBATH TPAHUILI TOCIJOBHOCTEH 1 (DYHKIII;

obumc/oBaTy TIOXiAHY, ArdepeHIial, YacTUHHI TTOXiAHI Ta MOBHI
nudepentiany QpyHKITLIH;

BUKOHYBATH [IOBHE JOCIIZKEHHsT (hYHKIIT Ta OyayBary ii rpadik;
3HaXOANTH HEBU3HAUEHI, BU3HAUEHI Ta HEBJIACHI iHTEerpay;
3aCTOCOBYBATU BUSHAUEHUH iHTErpaJI J171st 00UMCIeHHS 1101 (iryp,
JIOBKWH JIiHii, 00’€MiB 1 I1J1011] TOBEPXOHD TLIT 00epTAHHS;
JIOCJTI/KYBaTH (DYHKITIT IBOX 3MIHHUX HA €KCTPEMYM;

3HAXOMUTH HalOiablle 1 HallMeHIIe 3HaYeHHS QYHKIGl IBOX
3MIHHUX Y 3aMKHEHii1 06J1acTi;

3HAXOAWTHU 3arajbHi Ta YaCTWHHI PO3B’SI3KN AuQepeHIiaTbHIX
PiBHSIHB [IEPIIOTO TTOPSIIKY;

PO3B’A3yBaTH JIiHIIHI AndepeHIliaabHi PiBHSIHHS JAPYTOTO TOPSIIKY
3i cTanuMu KoedillieHTaMu;

JOCJIKYBATH Ha 3015KHICTh YNCIOBUI PSII;

JOCJKYBATH Ha 301KHICTh CTENEHeBUil PsAJl Ta 3HAXOAUTH HOro
paziyc Ta 06s1acThb 36i)KHOCTI;

posknaznatu ysKitii B psau Maksopena i Teiinopa.
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CdopmytoiiTe IOCTATHIO YMOBY iCHYBAaHHSI eKCTpeMyMy (bYHKITiT
ABOX 3MiHHUX. HaBeiTh IpUKIIaAN 3HAXO/KEHHS TOYOK EKCTPEMY-
My i eKcTpeMyMiB (DYHKIIIT IBOX 3MiHHUX.

Sk 3HAliTH HajiMeHIIe i HaliOlIbIe 3HaYeHHs (DYHKIIT 1BOX 3MIiHHUX
y 3aMKHeHil o6acTi?

CdopmytoiiTe 0O3HaYeHHS MEPBiCHOT (DYHKITIT Ta HEBU3HAYEHOTO iH-
Terpada.

HasBiTh BacTUBOCTI HEBU3HAUEHOTO iHTErpaIa.

3anunriTh, YOMY JOPIBHIOIOTh IHTETPAJIH Bi/l OCHOBHUX eJieMeHTap-
HUX (DYHKITIH.

Has3BiTh ocHOBHI MeTo/I1 iHTerpyBaHHs1. HaBeniTh mpuKIan.

Ak inTerpyiors parionaynbHi QYHKI?

Ak iHTErpy1oTh TPUTOHOMETPUYHI (QYyHKITIT?

Ak inTerpyloTh ippamioHaabHi HYHKITII?

CdopmyiiioiiTe 03HaYeHHSI BABHAUEHOTO iHTErpajia Ta BKaKiTh Oro
OCHOBHI BJIACTHUBOCTI.

SKMiT TeOMETPIYHMI Ta eKOHOMIYHUI 3MiCT BUSHAUEHOTO iHTeTpaja’?
[ITo Take iHTErpas 3i 3MiHHOIO BEPXHBOIO Meskero? AKi BiH Mae Biac-
THUBOCTI?

3anuurits Gpopmyay Heorona—J/leiibnima

HassiTh 0CHOBHI MeTOIM 00YMCICHHS BUSHaYeHUX iHnTerpaais. Ha-
Be/IITh TTPUKJIA/IH.

SIK 3aCTOCOBYIOTH BM3HAYEHI IHTErpajy i OOUMCIIEHHS ILJIOIL
mirockux ¢iryp? HasemiTh npukiaan.

Sk 3aCTOCOBYIOTH BU3HAUEHI iHTETpaH JIJIst OGUNCACHHS TOBKUHI
JiHii? HaBeaith npukiIaau.

SIK 3aCTOCOBYIOTH BU3HAYEHi iHTErpasn Jjist 00uucaeHHsT 06 eMiB i
ton Tist obepranusa? HaseiTe mpuKiIaiu.

SIK 0GYMCIUTH HEBJACHUIN IHTErpasl i3 HeCKIHUEHHOIO MEKelo iHTe-
TPYBaHHS?

SIK 06uMCINTI HeBJIaCHMIT iHTerpasl Big HeoOMeskeHOT DyHKILiT?
Cdopmy.tioiiTe o3HaueHHs audepeHIliagbHOro piBHAHHSA. HaBeiTh
IIPUKJIA/IU.

o Ha3uBaOTH MOPSIAKOM AU(EPEHIIATHHOTO PIBHSTHHST?
CdopmyiioiiTe 03HAUYEHHS 3aTaJIbHOTO Ta YaCTUHHOTO PO3B’SI3KiB
nudepentianbaoro pisHsHH. [Tlo Take 3agaua Kormri?
CdopmymoiiTe TeopemMy TIPO iCHYBAaHHS Ta €IMHICTh PO3B’SI3KY /I1-
(bepenttiaTbHOTO PIBHSHHS.

Axi nudepenitianbHi PiBHAHHA HA3WBAIOTh PIBHAHHAMHU 3 BiJIOKPEM-
JIOBAaHUMMU 3MIHHUMK? BKaKiTh C110¢i0 IX PO3B I3y BaHHSL.
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Ak 3HAWTH TOYKM €KCTPEMYMY i eKCTpeMyMH (PyHKITIi?

Aky dyHKITIT0O HA3UBAIOTH OMYKJIOIO BrOPY, OIYKJIO0 BHU3 HA iHTEP-
Bami? CdhopmystoiiTe 1OCTaTHI YMOBH OIYKJIOCTI BrOPY i OMYKJIOCTi
BHU3 (pyHKINI. K 3HANWTH IHTEPBAJIN OIMYKJIOCTI BrOPY 1 OMYKJIOCTI
BHU3 (PyHKITIi?

[Ilo Take Touka meperuHy GyHKII1? K 3HAUTH TOUKK MEPETUHY
dynKIii?

CdopmyitoiiTe 03HAUEHHST aCUMITOTH KPUBOI. SIK 3HAWTH BepTH-
KaJbHi, TOPU30HTAJIBHI 1 TOXWJT acuMIITOTH rpadika yHKITI1?

3a KO0 CXeMOI0 IPOBOJATH JOCHIIKEHHs (DYHKIT 3 METOIO Mo0Y-
JoBH ii rpadika?

Axuit mpocTip HA3WBAIOTh 7-BUMIPHUM €BKJIZIOBUM? 3a K010 (hop-
MYJIOIO BU3HAYAIOTh BiJICTaHb MiK OYib-IKIMU JBOMA TOUKAMHE I1hO-
TO TIPOCTOPY ?

Cdopmyitoiite o3HaYeHHST TPAHUYHOI, MEKOBOI, BHYTPINTHBOI TOY-
K1 MHOXKUHU. HaBemiTs mpukIagm.

Cdopmytoiite o3HaYeHHST 3aMKHEHOI 1 BiIKpUTOI MHOXWH. Ha-
BEJITHh TPUKJIA/IH.

slka MHOKMHA HasuBaeThest 00acTio? HaBemiTh IpUK/IaIHL.
Cdopmymoiite osHaueHHs GyHKIii Gararbox smiHHuX. HasexiTh
TIPUKJIAJIH.

ITTo HasuBatoTh rpadikoM GyHKIMI 6ararboX 3MiHHUX ?

ITTo aBuste coboro rpadik GyHKIT ABOX 3MIHHUX ?

CdopmyitoiiTe o3HaYeHHST TPAHUII i HerlepepBHOCTI (PYHKITIT ABOX
3MIHHUX Y TOUYIII.

[ITo Take wacTHHWI 1 TOBHUI TpUpoCcTH (DYHKITIT ABOX 3MIHHUX ?
ChopmystoiiTe 0O3HauYe€HHS YaCTMHHUX TOXIAHUX (YHKINT IBOX
3MiHHUX. HaBeiTh pUKIaan 3HAXO/KEHHST YaCTUHHUX TOXiTHUX
¢yHKIIIT IBOX 3MIHHUX.

Y yomy nosisira€ TeOMETPUYHUM 3MiCT YACTUHHUX MOXITHUX DYHKITIT
JIBOX 3MIHHUX?

Cdopmyitoiite o3HaueHHs Ardepenitiana GyHKIIIT IBOX 3MIHHUX.
Cdopmyitoiite ocTaTHIO YMOBY AudepeHIiiioBaHocTi (MyHKIT1
JIBOX 3MIHHUX.

Cdopmyitoiite o3HAYeHHST TOYKU MIHIMYMY (TOUYKH MaKCUMYMY ),
MiHIMyMY (MakcUMyMYy ) (PyHKITIT IBOX 3MiHHUX.

Cdopmystoiite HeoOXiHY YMOBY iCHYBaHHS eKCTpeMymy (DyHKIIT
JIBOX 3MIHHUX.

TEMATHYHHH IIJIAH
oucyunuinu
“BHIITA MATEMATHKA”

HJ;f; HasBa 3micToBoro MojtyJist i temu
1 2
3microBuii Moxyib I. OcHoBH JiHiiHOT Ta BEKTOPHOI anreGpu
1 | Marpuiii Ta onepaitii HaJ{ HUMU
2 | Busnauamkn
3 | Cucremu jiHiiiHuX ajredpaiyHUX PIBHSAHb
4 | Bexropu. Jliniiina 3aye;KHICTh Ta JiHIlTHA HE3aJI€KHICTh
BekTopiB. Poskiaz Bekropa 3a 6asricoM. CKanspHui,
BEKTOPHUI Ta MillaHuii 10OYTKI BEKTOPIB
3microBuit Moayib I1. AHasiTuyHa reomeTpis
5 | [IpsmokyTHa IeKapToBa CHCTEMA KOOPAWHAT Ha MJIOIINHI.
[Ipama va ntonmHI
JIinii 1pyroro nopsaky
[Tnomwuna i mpsima y ipocTopi
8 | IToBepxHi ApyroToO MOPSIAKY
3microsuit Moayis II1. Beryn 70 MaTeMaTHYHOTO aHAT3Y
9 | Oyukmii Ta ix ocHoBHi BiaactuBocTi. EnemenTaphi hyHkiii
10 | Tpanwmiisd moctioBHOCTI
11 | Ipanuns dpynkitii
12 | HeniepepsHicTb yHKILi1
3microsuit moayis IV. J[Iudepeniianbie ynciaeHns: QyHKILii
OoHi€l 3MiHHOL
13 | Ioxigaa GyHKIii
14 | qudepentian ¢pyHKIIil
15 | OcuoBHi Teopemu audepeniiaabHoro ynciaeHus. [Tpasuio
JlomiTana
16 | Mocuimkenns dyHkiii Ta mobynosa ii rpadika




1 2

3microBuii Mmoayip V. MyHKiii 6araTtboX 3MiHHUX

17 | n-BumipHwii eBkiiAiB pocTip. [ToHATTs hyHKILT 6araThox
3MIHHUX

18 | Audepenmianbhe yncaenusd (hyHKINT IBOX 3MiHHUX

19 | Excrpemymu dhyHKITT 1BOX 3MIHHUX
3microsuii Mmozyas VI. InTerpanpHe yncieHHs

20 | IlepsicHa dyHKIIis | HeBU3HAUYEHWH iHTerpas. Metoamn
IHTEerpyBaHHS

21 | TaTerpyBaHHsI OCHOBHUX KJIAciB (PyHKIII#

22 | Busnauenuii inrerpan. Mopmyna Heiorona—JleiiGHira.
Mertozau oOuncIeHHST BU3HAYEHUX IHTErPaJIiB

23 | 3acTocyBaHHs BU3HAUEHOTO iHTETpasa

24 | Habmmkeni oOuncieHis BU3HAYEHOTO iHTerpaia

25 | HesnacHi interpann. Interpan Eitrepa—Ilyaccona

26 | IlouarTd noABiliHOTO iHTErpaJia
3microsuii moayas VII. [{udepeniianbHi piBHIHHS

27 | OcHOBHIi TOHATTS Teopii ArepeHIliaTbHIX PiBHIHD. Teopema
PO ICHYBaHHS Ta €AMHICTDH PO3B’A3KY

28 | OcHoBHi Bujn nudepeHIiaTbHuX PiBHIHD TEPIIOTO TOPSIIKY

29 | TudepentianabHi piBHSIHHS APYTOTO MOPSIIKY
3microsuii moayas VIII. Psaau

30 | TousTTst uncaoBOTO psizy. 301KHI Ta PO3OIKHI YMCITOBI PsIN.
BiractuBocTi 3015KHUX PSIIiB

31 | 3maxkomomaTHi psIU

32 | 3Hako3MiHHI psU

33 | DyukIioHabHi i cTeneHeBi psn

PasoMm rogun: 216

59.

60.
61.
62.
63.

64.
65.
66.
67.
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69.

70.

71.
72.
73.
74.
75.

76.
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78.
79.
80.
81.
82.
83.

84.
85.

86.

87.

CdopmytoiiTe o3HaueHHsT (DYHKITII, HETIEPEepPBHOI B TOYII, MOBOIO
I'PAHUIIb i MOBOIO TIPUPOCTIB.

CdopmytoiiTe o3HaueHHS (DYHKITIT, HeTIepePBHOI HA TPOMIXKKY.
CdopmytoiiTe OCHOBHI TeopeMr TIPO HeTlepepBHi (DYHKITIH.
HassiTe ocHOBHI BiacTUBOCTI hyHKITIH, HETIePepPBHUX Ha Bi/IPI3KY.
Ilo Take TOuKa pos3puBy (GyHKIHI? ki OyBarOTh TOYKH PO3PHUBY
$ynxmii? HaBeniTe ipukraan.

1o Take Touka yCyBHOTO PO3PUBY?

[Ilo Take mpupicT aprymeHTy i mpupict hyHKIL1?

CdopmymoitTe 03HaYeHHS MOXiAHOT (DYHKITIT B TOYIL.

Axy dysKio HazwBaoTh AudepeHITinoBaHOIO B TOYII?

[ITo Take mudepenttitoBanHs yHKITIT?

Y yomy moJsiiTa€ reoMeTpUIHN, MEXaHIYHUI Ta EKOHOMIYHUH 3MiCT
noxiziHol (pyHKITii?

Axuii icHye 3B’s30K MiK HemepepBHIcTIO 1 AudepeHiiiioBaHicTiO
hynkmii?

HassiTh 0cHOBHI 1IpaBuIa 00YUCAEHHS OXITHUIX.

3anuIiTh MOXi/Hi OCHOBHUX eJIeMEeHTapHUX (PYHKITI.

STk 06UHCIIIOIOTH TOXIHI CKJIaIeHnX Ta 06epHeHnX GYHKIN?

[ITo Take moximHa PYTOTO MOPSI/IKY, TOXi/THA 7-TO TIOPSIIKY ?

[ITo Take mucepentiian ¢pyHkIii? Ha3BiTh OCHOBHI MpaBuia 3HAXO/1-
JKeHHs IudepeHIiaa.

Axuii icHye 3B’5130K Mixk AUepPeHITiagoM i TOXiTHOW HYHKITT?
HapexiTh npukiany sactocyBaHHs AudepeHiiaa Aist HaOJIMKeHIX
00YKCIIEHb.

Cdopmytoiite Teopemy Depma.

Cdopmyoitte Teopemy Post.

Cdopmymoitte Teopemy Jlarpanska.

¥ womy nosigarae npasuiio Jlomitans?

CdopmytoiiTe 1ocTaTHi yMOBY 3pocTaHHs (criajianHsd ) GyHKIII. Ak
3HAWTH IHTEPBAJIN 3POCTAHHS 1 criajlaHHs (QyHKITIT?

CdopmysmoiiTe 03HAY€HHST TOUYKU MIHIMyMY (TOYKH MaKCUMYyMY)
dynxii, mirimymy (Makcumymy) dyHakiii. HaBemiTs npukiaan.
[Ilo Take ToukM eKCTpEMyMY i eKCTpeMyMH (PyHKITII?
Chopmy.moiite Teopemy Depma (HEOOXiAHY YMOBY iCHYBaHHS €K-
cTpeMyMy (QyHKIIT).

AKi ToOuykW HA3WBAIOTH KPUTUUHUMM TOUKaMK (hyHKIT1? Sk ix 3HAl-
™?

CdhopmymoifTe 1OCTATHIO YMOBY iCHYBAHHST €KCTPEMYMY.

25



32. Jx BU3HAYMTH KOOPAMHATH (DOKYCIB Ta €KCIEHTPUCUTET eJiirca’?

33. Copmy.rroiiTe o3HaueHHs TinepOoJm Ta Il aCUMIITOT. 3aluIIiTh Ka-
HOHIYHE PIBHSAHHS TinepOOJIH.

34. CopmyJrroiite o3HaueHHs1 Hapabosu, ii (Gokyca Ta AUPEKTPUCH.
3anuiriTh KaHOHIUHE PIBHAHHS apaboJIi.

35. 3anuIriTe 3arajbHe PiBHSAHHS JIiHII PYTOTO MOPSIIKY.

36. ChopmyJtoiite o3HaUeHHST (DYHKITII.

37. ki € ciocobu 3aganHs QyHKILT?

38. [lo HasuBarOTh 00JIACTIO BU3HAYEHHS Ta 00JIACTIO 3HAYe€Hb (DYHK-
1ii?

39. HaseziTh nipuksiaan 3acTocyBaHHs (GYHKITIH B €eKOHOMIII].

40. CchopmymoiiTe 03HaYeHHS Ca/IHOI (3pocTarouoi) dyHKIlI Ha MHO-
kuHi. HaBemiTs mpukiaam.

41. ki GyHKIIT HA3UBAKOTH MAPHUMM, HEIIAPHUMHE, TI€PIOAMIHUME, 00-
MeskeauMu? HaBeiTh MpuUKIIaan.

42. 1ITo Take obepHeHa dyHKIig? Sk ii sHaliT?

43. Ilo Take ckmagna dyHkiis? HaBenite mpukaaan ckiraiunx GyHK-
in.

44. SIki dyHKIIT Ha3MBAIOTh OCHOBHUMMU eJieMeHTapHUMU? TToGyayiite
rpadiky X QYHKITIN.

45. SIki dyHKIT Ha3UBAIOTH esleMeHTapHUME? HaBeiTe pukaau.

46. CchopmymoiiTe 03HaAUEHHS YNCJI0BOI 1TocifioBHocTi. HaBemiTh pu-
KJIaJIu.

47. SIki € criocobu 3ajanus nocaigosHocTi? HaBemiTh npuKiaiu.

48. SIki mocaioBHOCTI Ha3UBaIOTh 0OMeskeHumu? Hase it mpukaagu.

49. ki mocsioBHOCTI Ha3WBaTh 3pocraounmu (cnagaumn)? Ha-
BEJITHh TPUKJIA/IN.

50. Copmy.rioiite 03HAYEHHS TPAHMUILI TTOCJIiIOBHOCTI.

51. SIxi mocaizoBHOCTI HAa3UBAIOTH 36ixkHUMHU, po3Oikuumu? Hasemith
TIPUKJIAJIH.

52. Cdhopmy.rioiite OCHOBHI T€OPEMHU TIPO TPAHMUILI TOCIiIOBHOCTEN.

53. SIki mocTiIOBHOCTI HA3WBAIOTh HECKIHYEHHO MAJTUMU (BEJIUKIMUT )?
Hasenitp mpuxmaan.

54. SIxknit 3B’s130K iCHY€E Mi’K HECKIHUEHHO MaJIMMU Ta HECKIHYEHHO Be-
JIMKAMM TTOCJTI/IOBHOCTSIMU ?

55. Cdhopmy.rioiite 03HaYEHHS IPaHUIli (DYHKINT B TOYIIL.

56. SIxy rpanuitio GyHKIII HA3MBAIOTH OHOCTOPOHHBOIO?

57. Copmy.rioiite TeopeMy TIPO iCHYBaHHSI TpaHuIli (YHKIII B TOYIIL.

58. 3anuIriTh mMepuLy i APyry 4yA0Bi TPAHMUIL.
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3MICT
Jucyuniinu
“BHIITA MATEMATHKA”

3microBuii Moayab I. OcHoBH JiHiiiHOI Ta BeKTOPHOI are6pu

Tema 1. Mampuui ma onepauii nao numu

[MoustTsa maTpuiti. Buan marpuirs. Omepartii Hau MATPUTIIME: TPAHC-
TTOHYBaHHS MaTPWII, A0JaBaHHS /IBOX MaTPUIlh, MHOKEHHST MAaTPHUIl Ha
YUCJI0, MHOKEHHS IBOX MaTpHIlh. BiacTuBOCTI omepartiii Hai MaTPUTIS-
MU.

Jlimepamypa [1-8; 10; 11]

Tema 2. Busnaunurxu

BusHauHUKM KBaJIpaTHUX MATPUIlh (APYrOTO Ta TPETHOTO MOPSIAKIB,
3arajibHUI BUIaJoK). Biaactusocti BusHauHuKiB. MiHopu Ta anreGpaivni
JIOTIOBHEHH:I. PO3KJIa/l BU3HAYHUIKIB 32 €JIeMEHTAMU PSIZIKiB Ta CTOBIIIIIB.
Metoau o64YuCIeHHST BUSHAYHUKIB.

Jimepamypa [1-8; 10; 11]

Tema 3. Cucmemu ninitinux aneedpainnux pieHaHs

Cucremu JriHiliHUX aireOpaidHuX PiBHSAHB, iX PO3B’st3ku. Metoj
Kpamepa po3s’s3yBaHHs cUCTeM JIHITHUX ajireOpaidyHuX PiBHIHbD.

OGepHena Matpuisi. MarpudHUN METOJ PO3B’SI3yBaHHS CHCTEM
JIIHITHUX PiBHSHD.

Metomm Taycca i JKoppana—laycca po3B’ga3yBaHHS CUCTEM JHHIHHIX
PiBHSIHD.

OsHaueHHsT Ta OOUMCJIEHHsT paHTy Marpuili. Kputepii cymicHOCTI Ta
BU3HAYEHOCTI CHCTEMU JIHIHHUX areOpaiTHUX PiBHSIHD.

OpHOPI/IHI cucTeMu JHITHUX areOpaidHuX PiBHSIHD.

3aj1a4i EKOHOMIYHOTO 3MiCTY, SKi TIPUBO/IATH /10 PO3B’I3yBaHHS CHUCTe-
MU JIHIHHUX anreOpaidHuX PiBHSIHbD.

Jlimepamypa [1-8; 10; 11]

Tema 4. Bexmopu. Jlinitina 3anexcHicms ma aAiniina
HezanedcHicms eexmopis. Po3zxnad eexmopa 3a 6asucom.
Cransapnuii, eexmopnuil ma miwanuii 000ymxu éexmopis

[Tonsarrss Bexropa. JlimiiiHi omeparii Hajg BekTopamu. Kosineaphi
1 KOMTIJTaHApHI BEKTOPU. YMOBHU KOJIHEAPHOCTI 1 KOMIIJIAHAPHOCTI BEK-
TOPIB.



JliniliHa 3a1e;KHICTD Ta JiHilTHA He3aIeKHICTh BEKTOPiB. Po3MipHiCcTh
Ta 6asKuc BEKTOPHOTO mpocTopy. Poskian Bektopa 3a 6asucom. Oproro-
HaJIbHI CUCTEMU BEKTOPIB.
CkasipHUil, BEKTOPHUI 1 MillIaHWiT JOOYTKH BEKTOPIB.
Jlimepamypa [1-8; 10; 11]

3microBwuii Moayas II. AnanxiTuyHa reomeTpis

Tema 5. Ilpsamokymna dexapmosa cucmema Koopounam
Ha naowuni. IIpama na naowuni

[ToHATTS IPO IIPSAMOKYTHY JeKapTOBY CHCTeMY Ha ILIONIMHi. [i ocHOBHi
3azadi.

Pi3ni Buan piBHSAHD IPSAMOI Ha TIIOMMHI (PIBHSIHHS TIPSIMOI, IO MPO-
XO/IUTh Yepe3 3aJlaHy TOUKY 1 Ma€ BIZIOMUI BEKTOP HANPSIMY; PiBHSHHS
MPsIMOI, 10 TIPOXOAWTH Yepe3 JBI BiIOMI TOYKW; PIBHIHHS TIPSIMOIL
“y Bijipidkax Ha ocgx”; PIBHSHHS TPSIMOI, 1110 MPOXO/IUTh YEPE3 BIIOMY
TOYKY 1 Ma€ BIJOMUN BEKTOP HOPMaJIi; PIBHAHHS MPSIMOI 3 KyTOBUM KO-
edillieHTOM; 3arajbHe PIBHAHHS MPSMOI).

Bsaemue po3MillieHHS IBOX MPSIMUX Ha TUIOTHHI. KyT Misk TpsIMuMHu.

Bizcranms Bif TOUKH 10 IPSIMOI.

Jimepamypa [1-7; 9—11]

Tema 6. Jinii opyeozo nopaoky

Kouno. Enine. Tinepboaa. Acumirroru rinep6osm. ITapaboia.
3arajibHe PIBHSIHHS JIHINW JIPYTOro MOPSIAKY. 3Be/leHHs 3arajJbHOTO
PIBHSIHHS JIiHI1 [PYTOTO TOPSJIKY /10 KAHOHIYHOTO BUTJISITY.
Jimepamypa [1-7; 9—11]

Tema 7. Ilnowuna i npama y npocmopi

Cucrema KOOpAIMHAT y TTPOCTOPI.
Pi3zni Bugy piBHSAHD mIonnHN. B3aeMHe pO3MIllleHHST JIBOX TIJIOMIMH.
Kyt mix mrommunamu. Bijctanb BiJf TOYKHY /10 TLIOMIMHY.
Pi3ni Busn piBHAHB NpsMoi y TpocTopi. BaaeMHe po3mitieHHs Mpsmoi
i mnomuan. KyT Mixk mpsiMoro i miommuHO©. B3aemMHe po3MilieHHs ABOX
PSMUX Yy TPOCTOPi. BigcTanb Misk MUMOOIKHIUMU TTPSIMIMHU.
Jimepamypa [1-7; 9—11]

Tema 8. Iloeepxni Opyzo2o nopsoxy

KanoniuHi piBHSHHS MOBEPXOHD APYroro nopsaky. [lepetnn mosep-
XOHbB JIPYrOro HOPSIIKY 3 IIOINHAMU.
Jlimepamypa [1-6; 9]
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12. dk posB’si3aTil cucTeMy JIHIHHUX ajreOpaiyHUX PIBHSHD METOLOM
Kpamepa?

13. Ik posB’si3aTil cucTeMy JIHIHHUX ajreOpaiyHUX PIBHSHD METOLOM
laycca?

14. Ik posB’sizatu cucTeMy JIHIHHUX aareOpaiuHUX PIBHSHb MaTpUY-
HUM METOI0OM?

15. Chopmyitioiite Kputepii CyMiCHOCTI Ta BU3HAYEHOCTI CHUCTEMHU
JHHIAHUX ajreOpaiyHuX PiBHSIHb.

16. dky cucremy JiHIHHNUX agreOpaiuHUX PiBHAHD HA3UBAIOTH OJHOPI-
HOIO?

17. 1o masmBaroTh BekTopoM? HaBemiTh MpUKIaAN BEKTOPHUX BEJIU-
YUH.

18. ChopmyJrroiiTe O3HAYEHHS CYyMH 1 PI3HUII BEKTOPIB, 100YTKY BEKTO-
pa Ha YuCJo.

19. Axi BexTOopm Haz3uBalOTh KoJsiHeapHuMu? ChopmyrioliTe yMOBY
KOJIIHEAPHOCTI JIBOX BEKTOPIB Y TIPOCTOPI.

20. dxi BexkTopu HazmBaOTh KoMIlaHapHUMU? ChopmymoiTe yMOBY
KOMILJIAHAPHOCTI TPhOX BEKTOPIB Y TTPOCTOPI.

21. ChopmyJtoiiTe 03HaYEHHS JHITHO 3aJ1€KHOI 1 JIIHIITHO He3aIesKHO1
CUCTEMHU BEKTOPIB.

22. 51K po3KJIaCTH BEKTOP 3a EeBHUM 0a31COM?

23. [To Ha3UBaIOTh CKAJIIPHUM A00YTKOM BEKTOPIB?

24. [lo Ha3MBAIOTh BEKTOPHUM JOOYTKOM BEKTOPIB? SIK MOKHA BKO-
pHCTaTH BEKTOPHUI J0OYTOK BEKTOPIB /Il OOUMCIEHHS IO a-
pajiesorpama i TIoIi TPUKyTHUKA?

25. [Tlo HasuBaOTh MilIAHUM HOOYTKOM BeKTOPiB? SK oOumcauTH Mi-
MmaHuii Jo6yTOK TPhOX BEKTOPIB? SIK MOKHA BUKOPUCTATH MillIaHU I
JIOOYTOK BEKTOPIB /iJist 00uncaeHH st 06'eMy napaseserninea i 06’ emy
TeTpaenpa?

26. 3amumriTh Bizlomi Bam piBHSHHS TIPSIMOI HA TIJIOTINHI 1 Y TIPOCTOPI.

27.4x BU3HAUWTHU B3a€EMHE PO3MIINIEHHS JIBOX TMPAMUX Ha TIONIMHI
11 y TpocTOpi?

28. A BU3HAUNTH Ky T MiZK TIPIMUMM ?

29. {lx BU3HAUYMTH BiZICTaHb Bijl TOUKHU /IO TIPSIMOI Ta BiICTaHb MizK MUMO-
OIKHUMY IPSIMUMU?

30. ChopmymoiiTe 03HAUYE€HHS KOJa. J3aluiliTh HWOTO KaHOHIUHE
PIBHSTHHSI.

31. CchopmymoiiTe 03HaAUEHHS efifca. 3anuiriTh HOro KaHOHIYHE PiB-
HSTHHSI.
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3asganns 11
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HUTAHHA JJIA CAMOKOHTPOJIIO

1. ChopmyrioiiTe 03HAYEHHST MATPUIII.
2. Ha3BiTh OCHOBHI BU/IU MaTPHILb.
3. o Has3uBaOTh CYMOI0, 1OOYTKOM ABOX MaTPUIbL? K IOMHOKUTU

MaTpUIlio Ha YHUCTI0?

4. 3a AKUMU [IPaBUIaMU OGYUCIIOITh BUBHAYHUKN 2-TO Ta 3-TO II0-

PSZIKIB?
. Ha3BiTb Bi1acTUBOCTI BU3HAYHUKIB.

6. Cchopmyuioiite o3HaYeHHS MiHOPY Ta aare6paidHOro JOINOBHEHHS

eJIeMeHTa ManI/IHi.

7. BkaxiTh MeTo/ 11 00UNCIIEHHST BUBHAYHUKIB 72-TO TIOPSIZIKY.
8. Cchopmysmoiite o3HaueHHs 0OepPHEHOI MaTpull. SK 3HaiiTH Taky

MaTpHUII0?

9. 3a IKKMX yMOBax icHye obepHeHa MaTPHIIs?

10. ILo Take panr maTputi? Ax fioro 3HaliTH?
11. ChopmyJioiiTe 0O3HAYEHHS CUCTEMHU JHHIHHMX aaredpaiuHuX piB-
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HSIHB Ta ii PO3B’SI3KY.

3microBuii Moxyas I11. Beryn 1o MareMaTHYHOTO aHANIBY

Tema 9. ynxuii ma ix ocnoeni racmugocmi. Enemenmapni
dynxuii

[MoustTst dynkitii. Obmacth BUSHAYEHHS i 06J1aCTh 3HAYEHD (DYHKIIIL.
Crnocobun 3aganng ¢ynkmii. @DyHKIH], 9Ki BUKOPUCTOBYIOTHCS B
E€KOHOMIUHUX JTOCTIKCHHSIX.

OcuoBHi BractuBocTi ¢yHkiid. ObepHeHa i ckiageHa QyHKIl.

OcHoBHi enemenTapHi GyHkIi. EnemenTapHi ¢hyHKITii.

Jlimepamypa [1-7; 10—12]

Tema 10. Ipanuys nocioosnocmi

YucJ10B1 MOCIIIOBHOCTI Ta CIIocoOu iX 3amanns. Jlesaki BUAN YNCI0BUX
nocaigosaocreit (06MeKerHi, MOHOTOHHI ).
[Tonarra rpanuii NoCaioBHOCTI. 30iKHI 1 po36iKHI MOCIJOBHOCTI.
OcHOBHI TeoOpeMU TIPO TPAHUITI TIOCTiIOBHOCTEH.
Hecxkinyenno mai Ta HeCKiHUEHHO BEJIMKI ITOCJIiIOBHOCTI.
Jlimepamypa [1-7; 10-12]

Tema 11. Ipanuysa Pynxuii
[Mouarra rpanuti dyHKIi B Touii. OHOCTOPOHHI TpaHuIli (HYHKIIII.
OcHoBHI TeopeMM TIPO rpaHuili. PO3KpuTTs HeBU3HAYCHOCTEH. Baskinsi
rpaHuiii. 3ajava npo GesnepepBHe HAPaXyBaHHS BiICOTKIB.
Jlimepamypa [1-7; 10—12]

Tema 12. Henepepsnicmo pynxuii

[TonsaTTst HEeepepBHOI (DYHKIIII B TOUIl Ta Ha MpoMixKy. Pi3Hi 03Ha-
yeHHs HerepepBHOi (hyHKITii. OCHOBHI TeopeMU TTPO HeTlepepBHi (PYHKIT1.
HemnepepsHicTs ocHOBHUX esleMeHTapHUX (hyHKITIH. Toukn po3puBy QyH-
KITii Ta iX Kaacudikais.

Jlimepamypa [1-7; 10—12]
3microsuii moays IV. Iudepennianbue unciaenns GyHKIii oxHie
3MiHHO1

Tema 13. Ioxiona gynxuii

[Tonsarrs noxigroi dynkiii. leoMmeTpuynmnii, MeXaHiYHUI Ta €KOHO-
MIUYHHI 3MiCT TMOXi/IHOI. 3B’SI30K MiK HellepepBHICTIO Ta AudepeHIiio-
BaHICTIO (PYHKITII.

[Tpasuna nudepentiroBannst. [loxigHi OCHOBHUX esleMeHTapHUX (DyHK-
miit. Tabuurst moxigaux. [Toxinaa ckiamoi, obepHeHol i HesTBHOI (DYHKITIH.

11



[ToxigHi BUIIX TTOPS/IKIB.
3acTocyBaHHS TIOXiTHOI B eKOHOMITII.
Jlimepamypa [1-7; 10-12]
Tema 14. [Jupepenuian pynruii
ouarra mudepenmiana dbynkiii. [IpaBuna snaxomkenns audepen-
miasa. 38’930k audepenitiana 3 moxigHow. /udepentian ckaaaoi hyHk-
1ii. [aBapianTHicTh hopmu nudepentiana. 3acTocyBaHHS AudepeHItiaga
VISt HaOJIKEHUX O0UHCIIEHb.
Jludepenttiamu BUITUX TTOPSJIKIB.
Jlimepamypa [1-7; 10—12]

Tema 15. Ocnoeni meopemu ouepenuianviozo HucieHus.
IIpasuno Jlonimans

Teopemu Mepma, Poms, Jlarpamka, Kori.
PoskpuTTs HeBH3HaUeHOCTe 1TpH TTOITyKY rpanutlb. [Tpasuso Jlomitams.
Jlimepamypa [1-7; 10-12]

Tema 16. ocaioxcenns ynxuii ma nodydoea ii epadixa

3poctanHs i cnaganHsa Gynkiii. Touku excTpeMyMmy i eKCTpeMyMu
dynxiii. OnykicTs Bropy i BHu3 dyHkItii. Toukn nmepernay. ACUMITOTH
rpadika GyHKITii.
3arajibHa cxeMa JI0CTipKeH st (hyHKIT Ta moby/oBa ii rpadika.
Jlimepamypa [1-7; 10—12]
3microBuii momyas V. DyHKIiT 6araThox 3MiHHHX

Tema 17. n-eumipnuii esxaidie npocmip. llonsmms pynxuii
b6azamvox 3MiHHUX

[ousaTTs n-BUMipHOTO €BKJIiZIOBOTO MpocTopy. Kimacubikaliis Touok i
MHOZKUH 72-BUMIPHOTO €BKJIIZIOBOTO ITPOCTOPY (IpaHUyHi, MEKOBI Ta BHYT-
PINTHI TOYKH, 3aMKHEHi Ta BIIKPUTI MHOKUHN ).

IMousTTs hyHKIIT GaraThoX 3MiHHUX. [paHUIls i HellepepBHICTh DYHK-
11i1 1BoX 3MiHHMX. [padiune 300pakeHHs QYHKIMT 1BOX 3MIiHHUX.

Jimepamypa [1-7; 10—-12]

Tema 18. Tupepenuianvne uucaenns pynxuii 060x aMiHHUX

Yactuauuii Ta moBHUH TpupocTn pyHKItii. HacTUHHI MOXiHI DYHKITII.
lTeomerprunnii 3Mict yacTwHHUX ToxigaUX. Indepentmian. /udepen-
MilloBaHiCTh (DYHKILii IBOX 3MiHHUX.

[Toxigna 3a HanpsMoM. [ pamienT.

Jlimepamypa [1-7; 10-12]
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3asnanns 10
3HalTH 3aTATbHUN PO3B’I30K AUMEPEHITIATHbHOTO PiBHSIHHS TEPIIOTO
MOPSIZIKY Ta PO3B’s130K 3ajaui Komri 7151 qudepentiarbHOTO PiBHSIHHS
JIPYTOTO TIOPSIIKY.
, sinx
l.a) y'=—7F—yly;
cos” x
6) y”"=9y=9x,y(0)=0,5’(0)=0.
cos xdx
Vi-y

6) y”+5y"+6y=e*, y(0)=1, y’(0)=0.

3. a) COSX

Jy+1

6) y”—3y'—4y=4x2+§7 y(0)=3, y'(0)=
4. a) y'ZtTey%Tz;

6) y” -4y’ +4y =8x"-10, y(0)=0, y’(0)=0.
5. a) (1+y)dv =x"dy;

6) y”"-9y=8¢",y(0)=4y"(0)=0.

2. a) = sin? xdy ;

dx =(1+sinx)dy;;

Do | w

6. a) (1+y2)sin2 xdx = ydy ;
6) y”—5y +6y=2¢", y(0)=1, y’(0)=0.
2
7. a) y’zHTy(sinngcos%) g
6) y”+y’ =3x% y(0)=2, y’(0)=0.
3
8. a) y,:1+21n x;
x(1+ey)
0) y” -5y +4y =8x-2, y(0)=0, y’(0)=0.
9.a) y° \/1—xdx=ldy;
x
6) y”+3y’ =6e", y(0)=3, y'(0)=-1.

x> +3

10. a) =———d =« +1)dy;
siny
6) y”—6y'+5y=5x+4, y(0)=1 y'(0)=2.
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6. a)j

COS X

7. a) j(1 +sin’ x)cos xdx -

8 a J- N| arctgx

2% +1
1 dx
9. ——
a) Jcosx 2
cosxdx

3+2sinx’

10. a) [————

3apmanus 8

3acTocyBaTy BH3HAYeHMIT iHTErpaJl st 00UnCIeHHs IJIOILi (hirypu,

oOMesKeHol JIHIAMMU.

1. y=—x2—4x, y=x+4.
L y=x*-x+3, y=x+3.

3

5. y=4-x, y=x+2.
7. y=x2—x, y=x+3.
9

L y=2-x-x>, y=x+2.

3aBnanus 9

SHANTH YaCTUHHI TTOXiAHI Z),

asin(xy)

1. z(xy)=

3. z(x,y) =2y’ cos(xzy) .

ylnx

5. z(x,y)=xlny+ye

7. z(xy)= ;

9. z(xy)=y-2"" .

20

x2+y3

arctg(y5 - x2)

0) Iarccos 3xdx .

0) jxcos 3xdx .

0) .[xesxdx .

0) Jarcg 4xdx.

0) J.é/?lnxdx.

y=2x>-3x+3, y=3-x°.

y=2x%, y=x>—x+2.

y:—x2—2x+8, y:x2+2x+2.

y=x>+3x+4, y=4-2x>.

y=9—x2, y=x2—6x+9.

iz, Qynxuii z(x,y) .

2.

10.

Xy2

tg(xy)

z(vy) =

. z(x,y) =arccos(xy) el

2
(y>1[%]

z(x,y)= cosyln(y2 —xz) .

z(x,y) =2y’ alrcsin(ac2 + \/5) .

Tema 19. Excmpemymu pynxuii 060x 3minnux

Excrpemymu ¢yHKIIl aBox sMinaux. HeobxizHa i goctatHst yMOBU
eKcTpeMyMy (DYHKIII.
Haii6ispiire Ta HafiMeHTITe 3HAYeHHsT QYHKIIT ABOX 3MIHHUX ¥ 3aMKHe-
Hiit obracri.
Jlimepamypa [1-7; 10—12]

3microBuii Moayib VI. InTerpaibHe yncieHHs

Tema 20. Ilepeicna pynxuis i Hesusnauenuii inmeepan. Memoou
iHmeepye8anus

[TonsaTTs mepBicHOI (byHKIIIT i HEBU3HAUYEHOTO iHTerpasa. BiactuBocTi
HEBU3HAUEHOTO iHTerpasa. [HTerpasn BiJi OCHOBHUX eJleMeHTapHuX (hyH-
Kitiii. Tabuuis HeBU3HAYEHMX IHTErpasIiB. 3B’430K 3 TabAUIIEI0 TTOXIAHNX
ynKIII.

Meroau inTerpyBaHHs (Oe3IOcepeHE IHTErPYBaHHSI, IHTEIPYBaHHS
3aMiHOTO 3MIHHOI, IHTETPYBaHHS 32 YaCTUHAMMN ).

Jimepamypa [1-7; 10-12]

Tema 21. Inmeepyeanns ocHoBHUX KNACIE PYHKUYIL

[HTerpyBanHs paiioHaTbHUX QYHKITIH.
[HTerpyBanHs TpUTOHOMETPUYHUX (QYHKITIH.
[HTerpyBanHs esIKUX KJ1aciB OYHKILIH, 110 MiCTATh ipPaIliOHAIbHOCTI.
[lincranosku Eitnepa.
[HTerpasnu, ki He BUPa)KAIOThCS Yepe3 eJleMeHTapHi (DyHKITI.
Jlimepamypa [1-7; 10—-12]

Tema 22. Busnauenuii inmezpan.
Dopmyaa Hetomona—Jletioniva.
Memoou o6uucnenns susnanenux inmezpanie

3aziaua mpo 0OUHMCIEHHS IO KPUBOJIiHIiTHOT Tparrertii. IHTerpaibHi
cymu. ITonsarrs BuzHauenoro iHTerpasa Pimana. [eomerpuynuii 3mict
BU3HaueHOTO iHTerpana. O3HaKku iHTerpoBaHOCTI. BiacTBOCTI BU3HAUe-
HOTO iHTerpasa.

Busnauenuti interpas 3i 3miHHOI0 Bepxuboto mexeio. Dopmymna Heio-
tora—JletiOmina.

Mertozau oOuMCIeHHST BUSHAYEHIX iHTETpasiB (iHTErpyBaHHS 3aMiHOO
3MIHHOI, iHTerpyBaltd 3a YaCTUHAMU ).

Jlimepamypa [1-7; 10—12]
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Tema 23. 3acmocysanns eusnauenozo inmezpana

3acrocyBaHHS BUSHAUCHOTO IHTErpasia 10 00UNCIEHHS MO TITOCKUX
biryp, oburcIeHHS TOBKUHU JIiHii, 00UrCIeHHsT 06’ €MIB Ta ILJIOI TOBEP-
XOHb TiJI 06epTaHHS.
ExonomiuaMit 3MiCcT BU3HAYEHOTO iHTETpaa.
Jlimepamypa [1-7; 10—12]

Tema 24. Habauxceni o6uucaenis eusnanenozo inmezpaia

Haiirrpoctimmi MeToan HabGJMKEHOTO OOUNCIEHHST BU3HAYECHUX 1HTET-
pamis. Metox Tparneriiit. @opmyia Cimicona.
Jlimepamypa [1-7; 10—12]

Tema 25. Heenacni inmeepanu. Inmeepan Eiinepa—Ilyaccona

Hesmacui inTerpasm 3 HeCKiHUeHHUMU MeKamu iHTerpyBaHHS. He-
BJIACHI iHTETpasu Bi/l HEOOMEKeHUX (PYHKITIi.
Inrerpan Eitnmepa—Ilyaccona.
Jlimepamypa [1-7; 10—-12]

Tema 26. Ilonsamms noodsiinozo inmezpana

[TonaTTst MOABITHOTO Ta MOBTOPHOTO IHTETPAJIiB. 3Be/IeHHS MO/IBIITHO-
TO iHTeTpasa 0 MOBTOPHOTO.
Jlimepamypa [4; 12]

3microsuii Moayis VII. /ludepeniiaibHi piBHIHHS

Tema 27. OctosHi nonsumms meopii
Jupepenuyianvrux pienans.
Teopema npo icnyeanns ma e0unicmo po3e6’a3xKy
[Monarrss nudepentiaTbHOTO PIBHSAHHS. 3arajJbHUH 1 YaCTUHHUN
po3B’a30K audepeHItiaabHOro piBHAHHA. 3ana4da Komri. Teopema mpo ic-
HYBaHHS Ta E€AMHICTh PO3B’SI3KYy AMMEPEHIiaJbHOTO PiBHSAHHI. Buko-
pucTtanus qudepeHIiaTbHUX PIBHIHD B €KOHOMIII.
Jlimepamypa [1-7; 10—-12]
Tema 28. Ocnoeni 6uodu oupepenuianvrux pieHAHb NEPULOZO
nopaoxy
[luepenttianbhi piBHAHHSA 3 BilOKpeMIIOBaHUMEU 3MiHHUMU. O/1HO-
pizHi Ta AiHilHI qudepeHtianbHi PiBHAHHS MEPIIOTO MOPSIAKY.
Jlimepamypa [1-7; 10—-12]
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. 3HaiiT 06J1acTh BUSHAYEHHS (DYHKILIL.

. BusnaunTu iHTEpBaM HEMIEPEPBHOCTI Ta TOUYKN PO3PUBY (DYHKIITI.

3. 3HaliTW BepTUKaJbHI, MOXWJI Ta TOPU30HTAJIbHI aCUMIITOTH Tpadika
dynKIIii.

. 3HAUTHU TOUKN niepeTuHy Tpadika QYHKINI 3 0CIMU KOOPIMHAT.

. SHAWTH IHTEepPBAJIN 3POCTAHHS 1 CIA/IAHHS, TOYKU €KCTPEMYMY 1 eKc-
TpeMyM# (PYHKITIi.

6. 3HalTH iHTEPBAIM OMYKJIOCTI BrOpy i OMyKJIOCTi BHU3 Tpadika hyHK-

11ii, TOUKW TIEPETUHY i 3HaYeHHs (QYHKIII y HUX.

[\

(SN

1. f(x):4_1x2, 2. f(x):%.
3
5 f(x)=%. 4. f(x)=x2x_4.
5. f(X)=x21_9- 6. f(x):xsx_1.
== S S
E f(x)_9—x2' 5 f(x)_x2+2x+1.
3
9. f(x)=(xi—1)2. 10, f()=".

3aBnanns 7

SHANTN HeBU3HAYEHI IHTeTrpajIn.

(2) J‘Sciiizdx; 0) Ixﬂnxdx.
2. a) jx Vi-x%dx ; 0) _[xsini%xdx.
1 .
3. a) dex; 0) Iarcsm4xdx.
4. a) J‘ /%dx; 0) J‘xe’Qxdx.
i Inx
5. a) [——*dx; 6) [
2) Icosx—4 o )JxS
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i
2

22732 +5 _tg3x (x)
o v 6) lim =g lim| = | .
> 2) JELH‘>1<’33«65+4362—ch ) xlg(l) Sx g ’BE(Z)
3 2 x
o I EESES 6 e m(31)
. Bxt e at+ in(2- iz
5. a) hm#; 0) limw; B) lim 2 .
x—e x"+3x+2 =2 x-=2 x>\ 14+ 2x
4 2 : 2x-3
6. a) th’;*S; 6) lim 03 5) lim i) .
xeo 4yt — 552 +3x =0 4x x—eo\ X+ 1
2 - 5
7. a) limw; 6) lim sm42x; B) lim (1+3x)
r—e 6x° +4x +1 =0 5x 10
3 . —3x
8. a) 1m2x—+9; 6) lim Sme; B) lim x_+4)
= 7x* +10x+5 x—0 tgdx x—eo\ X +8
4 2 22+
9. a) lim%; 6) lim t'g2x ; B) lim 2x+1) .
xoe 27 —x” +8§ x—0sindx x—eo\ 20 —3
. 3w —4a’ +1 . 2 x-1 e
10. lim ——~—; 06) 1 tg3x),; im| Z— .
2) xlfolo2x5—3x2—x ) xlg(l)(x €8 x) 5) alclfi x+2)

3aBaaHusa D

SHalTh MoxiiHy QYHKIII.

1. y=cosvx +a°. 2. y=x"sindx+Inx.
3 2
arcsin x x
3 y=—-—>—. 4. y=In .
2 Y=
5. y=e""Inx. 6. y=etgx.
tgx3 X
7. y=—" 8 y=—+In2x.
x e
9. y=2"In(sinx). 10. y=e"sinx’.
3aBxanus 6

Tocaigutu dhyHKiio Ta modyaysaru ii rpadik. Jocmipkerts GbyHKITi
PEKOMEH/IYEMO ITPOBO/IUTH 34 TAKOIO CXEMOTO:
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Tema 29. uepenuyianvni pienanms 0pyzo20 nopaoxy
[udepentianbHi piBHIHHS ApyToro mopsaky. JIiHiitHI ArdepeHTtianb-
Hi PIBHSHHS JPYTOTO TOPSKY 31 CTATUMU KoedillieHTaMu.
Jlimepamypa [1-7; 10—12]
3microsuit Moayns VIIL. Psau
Tema 30. Honuamms 1ucio602o paody. 36ixcHi ma po3oincHi yucaosi
paou. Bracmuesocmi 36ixncuux psaodie

[MousTTst uncioBoro psiny. 30ixkHi Ta pos3OiskHi psiu. Teomerpuuna
mporpecist i rapmoHiuHmit psizi. HeobxizHa ymMoBa 30iKHOCTI 4nUCIOBOTO
psiy. Baactusocti 36iKHIX PsAIIB.

Jimepamypa [1-7; 10—12]

Tema 31. 3naxododamni psaou

[ToHsaTTS 3HAKOMOAATHOTO Psiay. O3HAKK 301KHOCTI 3HAKOLOAATHHUX
psAniB (o3HaKa TMOPIBHSIHHS, TPAaHUYHA O3HAKa MOPIBHAHHS, o3HaKa [la-
nambepa, osnaka Ko, interpaibia o3naka Komii).

Jlimepamypa [1-7; 10-12]

Tema 32. 3naxosminni psou

3HaKo3MiHHI Ta 3HakonodepexkHi psaan. OsHaka 30iKHOCTI 3HAKOIIO-
yepexRHOTO psiy (Teopema JleitOHia).

AGCOMOTHO Ta yMOBHO 36i&Hi paan. Ix BracTusoCTi.

Jlimepamypa [1-7; 10—12]

Tema 33. Dyuxyionanvui i cmenenesi psou

TousrTst hyHKIIOHATBHOTO psiy. O6macTh 301KHOCTI (DyHKITIOHAIb-
HOTO PSLY.

IMongarrd cremnenesoro psay. Teopema AbGess. Paziyc ta intepsa 30ixK-
HOCTI CTETIeHEeBOTO PAAY. BIacTUBOCTI cTelTeHeBUX PAIiB.

Posknaz dhynkiii y crenenesi paau. Panu Maxnopena ta Tefinopa.

Jimepamypa [1-7; 10—12]

BKA3IBKH /10 BHKOHAHHSA KOHTPOJIBHOI POFOTH

3aBaanusg 7t KOHTPOIBbHOT POOOTH PO3paxoBaHi Ha CTYIEHTIB YCix
(hopm HaBuanng. CTyzeHTH 3209HO1 (HOPMU HAaBUYAHHS BUKOHYIOTD T1i 3a-
BJIaHHS K KOHTPOJbHY POOOTY 3Ti/IHO i3 HABYATLHUM TIAHOM.

Konrtponbra po6ora ckianaetbest 3 11 3aBaanb, 3MIiCT IKMX OXOILTIOE
Taki posaisu quctumiiny “Buia matemaTtuka”: “OcHoBu JIiHITHOI 1 BeK-
TopHoi anrebpu” (3aBaanns 1, 2), “Ananitnana reomerpis” (3aBaanus 3),
“Tudpepentianbie uncnenns” (3asnanus 4, 5, 6), “Oyuxuii 6araThox
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aminanx” (3aBmanus 9), “Inrerpasbne unciaenns’ (3aBmanus 7, 8), “/lu-
(epentianbri piBasaug” (3aBaanug 10), “Paan” (3aBmanns 11).

Kosxne 3aBnanns mictuth 10 BapianTiB. CTy/eHT BUKOHYE TOI BapiaHT,
HOMEP SKOTO 30iracTbCs 3 OCTAaHHBOIO IU(POI0 HOMEpa HOTo 3a/1iKOBOI
kHMKKY (1tudpa “0” Bignosigae Bapianty 10).

KoHTposibHy po00TY CTYAEHTH BUKOHYIOTh Y 30IIKTI 200 Ha apKylliax Ia-
niepy opmaty A4 3 TossiMu 1711 TIO3HAYOK BUKJIaiava. J[Jist KoyKHOTO 3aBaH-
HI TIOTPIOHO BKasaTH HOMED Ta MepenucaT yMoBy. Po3B’I3aHHST 3aBIaHb Ma€
MICTHTH HeOOXiiHI TIOSICHEHHsI Ta OOIPYHTYBaHHsI, HEOOXiZHI PHCYHKH.
V pospaxyHKax MOTPiGHO AOTPUMYBATKCS TIPABUJT HAGIMKEHUX OOUKCIIEHb.

[Ipu HepoTpUMaHHI CTY/IEHTOM 3a3HAYEHUX BUMOT HOTO KOHTPOJIbHA
poGoTa He IepeBIPsEThCs 1 He 3aPaXOBYEThCS.

3ABJIAHHA /I KOHTPOJIBHOI POBOTH

3apaanng 1

Cucremy piBHAHbB 3aIcaTl B MATPUUHill (hOPMi, pO3B’sI3aTH MaTpHUU-
HUM METOJIOM Ta MeTozioM layca.

[, + 20y +2x5 =2, [, +2x) — 42y = =3,
1. 4ay +6x9 + 3005 =—1, 2. Sxy + 29 +2x5 =3,

| 3x; +4xy +8x3 =6. 32 — x5 +x3 =5.

3, + 200y + x5 =5, [2) + 20y + 2205 = —1,
3. 20 +3xy + x5 =1, 4. 2% — Xy +2x5 = —4,

|22 + Xy + 303 =11. |42y + 2y + 403 ==2.

3, + 2y + 205 =5, (4, + 2y —3x5 =3,
5. 3xy —dxy —6x5 =8, 6. X+ 2y —x5 =1,

Xy —4xy —2x5 =-D. | 8x; +3x) — 623 =2.

(62, +3xy) — 505 =1, [, +2x) — 200 = 8,
7. Ox +4xy —Tx5 =—1, 8. 3x;+ %9+ x5 =0,

| 142 +6xy) — 1103 =-2. | 2x; + 29 + 23 =0.

—dxy + x5 =4, (20, + 26y + 205 = —1,

9. —X|{— Xy +2x5 =0, 10. 4x) +xy +4x3 =-2,

| —x; + 3%y + 23 =—4. | 2x; — 29 +2x5 = —4.
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3aBganng 2
[ToxasaTu, 0 BEKTOPU dy, Gy, G5 YTBOPIOIOTH GA3MC TPHUBUMIPHOTO

BEKTOPHOTO TIPOCTOPY, Ta PO3KJIACTH BeKTOp b 3a 1uM GasucoMm (mpu
PO3B’sI3yBaHHi cUCTEMH JIHIHHUX anreOpaiyHUX PIBHSIHb BUKOPHCTATH
metos Kpamepa).

1. a=(3-5-5), d=(3-2-8), a;=(0;1;,2), b=(-3;12).
2 G=(-52), a=(230), d=0L-11), b=(351).
3G =(301), G=(-252), dy=(-8-23),b=(-9155).
A. SRS EN a,=(L-11), a;=(131), I;=(3 —4;2).
5Ha=(T2:5); a,=(22%3), a=L11), b=(5710).
6. 4,=(242), a,=(-1-33), a3=(-120), b=(-51-15).
7. 4,=(234),  a=(3-21), da=(-21), b=(436).
8. a =(1,23), dy=(0;5,-2), a5=(3-21), Z;=( ;9;15).
9. G =(-237), a=(-40), a=(213), b=(-61.1).
10. @ =(-14-3), a=(-2-12), a=(307), 5:(723)
3apnaHHg 3

3aJlaHo TPUKYTHUK i3 BepimHaMu y Toukax A, B, C. 3HalTH PiBHSIHHS
cropin AB, AC, BC ta Bucotu AK, Benmunny KyTta BAC, KOOpAUHATH TOY-
kn K.

1. A(0;1), B(=3;2), C(=3;-1). 2. A(0;1), B(-1;2), C(=3;5).
3. A(22), B(-3.2), C(1;-1). 4. A(-2;0), B(2;3), C(~1;-2).
5. A(0;2), B(23), C(1;3). 6. A(-2,0), B(-3;2), C(1;—1).
7. A(-20), B(1;2), C(1;-1). 8. A(=3,0), B(-3;2), C(1;-1).
9. A(-20), B(=3;2), C(0;=1).  10. A(20), B(43), C(0;-1).

3aBnanng 4

SHaiTth rpaHuili GyHKIiN (He BUKOPUCTOBYIOUM rpasuio Jlomita-
JIst).

2

4 x+5 sin 4x =
1. a) lim ———— 6)1 ; B llm 3x-8) .
6x 5 4x2+x . sin2x Ay 3x
2. a) lim——F—— 6) lim ; li .
) R a2, 3 0 tg6x e s
17
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