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HOACHIOBAJIBHA 3AITHCKA

Maremaruka 3 ii JIOri4HUM i1 00UMCITIOBAILHUM allapaToOM € IIOTYK-
HUM 3aC000M PO3B’sI3yBaHHSI IPUKJIAIHIX 33/[a4, IHCTPYMEHTOM KiJIbKic-
HUX PO3paxyHKiB. be3 3acTocyBaHHS OCHOBHUX METO/IiB MAaTEeMaTUKN He-
MOKJINBO YSIBUTH HAyKOBO OOIPYHTOBaHi CIIOCOOM MPOTHO3YBAHHS
PO3BUTKY e(DEKTUBHUX €KOHOMIUHUX CUCTEM 1 IPUNHSTTSI ONTUMAJIbHUX
YIPaBIIHCBKUX PillleHb.

OcHoBHa MeTa HaBYAJIBHOI aAuciuIIiHK “Burma marematnka” — 03-
HalOMUTHU CTY/IEHTIB 3 OCHOBaAMU Cy4aCHOTO MaTeMaTUYHOTO arapary, He-
00XiTHOTO JIJIsT PO3B’SI3yBAHHST TEOPETUUHWMX 1 NPUKJIAJHUX 3aBIaHb
€KOHOMIKH ¥ yIpaBJliHHS; c(hOPMYBaTH B HUX YMiHHS BUKOHYBAaTH MaTe-
MaTUYHUN aHai3 eKOHOMIYHUX CHUCTEM; CIPUSITA PO3BUTKY JIOTIYHOTO
MUCJICHHS.

3HaHHs, 3M00yTi MPU BUBYECHHI BUIIOI MATEMATUKH, ITHPOKO 3aCTOCO-
BYIOTBCA y HaBYATBHUX Kypcax TeOpil MMOBIpHOCTEN Ta MaTeMaTUYHOI
CTAaTUCTHKHU, MAaTEMATUYHOTO ITPOTPAMyBaHHSI, MaKpO- Ta MiKPOEKOHOMi-
KU, MAPKETUHTY, MEHE/[PKMEHTY, B iHITUX CITEIiaTi30BaHUX eKOHOMIYHUX
Kypcax.

HaguajibHa miporpaMa MicTHTh HEOOXiJHUIT MiHIMyM 3HAHb 3 TaKUX
PO3ILIIB MaTeMaTHKK: JIiHIHA 1 BeKTOpHA anrebpa, aHaIiTHIHA TeOMeT-
pis, nudepeHItiaTbHe Ta iHTeTpaibHe YUCIAEeHHS, An(epeHITliaabHi PiBHSH-
H4, psi/ii. BoHa IPYHTYEThBCS HA Bi/IMOBiIHIIT HOPMATUBHIIi porpami (hyH-
JAMEHTAIBHOTO MKy OCBITHBO-TIPO(deCiitHOl THAroTOBKY OGakaiaBpiB
€KOHOMIKHM Ta IiJIPUEMHNIITBA, 3aTBep/sKeHiii MiHicTepcTBOM OCBITH
i Hayku Yipainn. O6csr dacy, HeOOXIHWIT I OllaHyBaHHS 1€l AUCIK-
TLTiHK, CTAaHOBUTD 216 akaieMigHIX TOMH.

BHMOTH J10 MATEMATHYHOI HIJTOTOBKH CTYJEHTIB

[Micns BuBUeHHA Kypey “Buia maremaTnka” cTy/IeHTH TIOBUHHI 3Ha-
TH:

e (O3HAYEHHS MaTpHIli, 0OEPHEHOT MATPHILi, ONepaliil HaJl MaTPUILS-
MM, PAHTY MaTpPUIILi;

e O3HAYeHHS BU3HAUHMKA MATPUILi PYTOro, TPETHOTO i 71-TO OPS/IKIB,
BJIACTUBOCTI BUSHAYHUKIB MATPUIIL;

e 3arajibHi METO/U PO3B'SIBYBaHHS CUCTEM JIHINHUX aareOpaidHmx
piBHAHB (MaTpuuHU MeTo, MeToz Kpamepa, meton laycca, meton
JKopnana—Taycca);



YMOBH CYMICHOCTI Ta BU3HAYE€HOCTI CUCTEMM JIHIHHMX ajreOpaiy-
HUX PiBHSIHB;

O3HAYEeHHsI BEKTOpA Ta JIHIHHUX oTepalliil HaJl BEKTOPaMU;
O3HAYEHHsI KOJIIHEADHUX 1 KOMIJIAHAPHUX BEKTOPiB; YMOBH
KOJTIHEPHOCTI 1 KOMIIJIAaHAPHOCTI BEKTOPIB;

O3HAYEHHsI CKaJIIPHOTO, BEKTOPHOTO i MillIaHOT0 06y TKIB BEKTOPIB;
O3HAYEeHHs JIHINHO 3aJeKHOi i JIHIHO He3aJe;KHOI CUCTEMU
BEKTOPIB;

O3HAYEHHs JIEKAPTOBOI CUCTEMM KOOPAMHAT Ha IJIONIWHI i y mpo-
cTOopi;

OCHOBHI BU/IA PIBHSHB MTPSAMOI Ha MJIOTIWHI 1 y TPOCTOPIi; yMOBH, IO
BU3HAYAIOTh B3AEMHE PO3MIIIIEHHS MMPSIMUX HA TJIONIUHI i B MPO-
cTOopi;

OCHOBHi BU/IU PiBHSIHB TUIOIIMHA B TPOCTOPi; YMOBH, 1[0 BU3HAUa-
I0Th B3aEMHE PO3MIIIIEHHS MTPSIMO] 1 MJIONUHU, IBOX TJIOTUH Y MTPO-
cTOopi;

PIBHSIHHST JIHIN APYTOTO TOPSIIKY Ha TIONIMHI (KoJia, eJirca,
rinep6oJiu, napaboJin); 3arajibHe PIBHSHHS JIHII APYroro mopsaky
Ha IJIOIINHI;

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

O3HAYeHHs TPAHUI (DYHKITIT B TOUII, BIACTUBOCTI TPAHUIIb; BAXKJIMBI
TPaHUIIL;

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

O3HAYEHHsI TOXiAHOI Ta Audeperiany GyHKIIT ogHiel Ta GaraThox
3MIHHUX, TTpaBUJIa AruepeHIiiioBaHHs, OCHOBHI TeopeMu nudepeH-
i TbHOTO YUCJIEHHST;

HeoOXizHi 1 gocTaTHi yMOBU eKcTpeMyMy (DYHKI[I OQHI€l 1 ABOX
3MIHHUX;

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

OCHOBHI METO/I iIHTETPyBaHHS;

OCHOBHi 3aCTOCYBaHHsI BU3HAYEHOTO iHTETpasa /10 PO3B sI3yBaHHS
MIPUKJIAJHUAX 32/1aY;
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[ITo Take oHOpIHE MUdEpeHTTiaTbHe PIBHSIHHS TEPIITOTo TOPSAKY ?
AK 3HAliTH 110TO PO3B’SI30K?

Axi qudepentianbHi piBHSIHHS HA3UBAIOTh JIHIHHUMHU OJHOPITHU-
MU Ta JIHIHHUMA HEOAHOPIAHUMU PIBHSIHHIMU TEPIIOTO MOPSIIAKY ?
AK 3HANTH X PO3B’SI3KN?

[ITo € 3arampbHUM PO3B’I3KOM N EPEHITIaTbHOTO PIBHIHHS J[PYTOT0O
nopsizky ? Sk 3HANTH OTO YaCTUHHWI PO3B’SI30K?

Axi qudepenttianabHi piBHSIHHS HA3UBAIOTDh JIHIHHUMHU OJHOPIIHU-
MU Ta JIHIWHIMU HEOTHOPITHUMHU PIBHSTHHSIMU JIPYTOTO MOPSIKY 3i
ctasmMu KoeditieHTamMu? Sk 3HATH X PO3B’SI3KMU ?

CdopmymioliTe 03HAYEHHST YHCJIOBOTO PSILY, YACTKOBUX CYM PSIILY,
CyMU psiaLy.

SIKMi psaj| Ha3MBAIOTH 301KHUM, a AKUi po30ikHuM? HaseiTs mpu-
KJIaJIu.

Axuii psx HA3WBAIOTh TEOMETPUYHOIO TIPOTPECIEN? 3a SIKUX YMOB
1eit psz 36iracTbes ?

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

ITTo Take yzarajbHeHUI TapMOHIYHUHN PsA? 3a SIKUX YMOB BiH € 3015K-
HUM?

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

Axwnii psg HasuBaoTh 3HaKoAoAaTHUM? HaBemiTh mpukIamm.
CdopmystoiiTe 03HaKKM 3015KHOCTI 3HAKOAOAATHUX YNCJIOBUX PSI/IiB
(o3HaKy TOPIBHSTHHS, TPAHUYHY O3HAKYy TOPIBHSHHS, 03HaKy /la-
nambepa, ostnaky Kori, iHterpaibHy osHaky Kori).

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

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

Cdopmyatoiite o3HaueHHsT hyHKITIOHATBHOTO psiry. HaBemiTh mipn-
KJIaJIu.

ITTo Take obmacTh 36iKHOCTI DYHKIIOHAIBHOTO PSILY?
Cdopmyitoiite o3HaUeHHST cTerieHeBoro psay. HaBeiTs mpuxiam.
Cdopmystoiite Teopemy AGesis.

ITlo Take paziyc Ta iHTepBaj 36iKHOCTI cTereHeBoro psiay? Sk ix
3HAUTN?

CdopmyiioiiTe BJACTUBOCTI CTETIEHEBUX PSJIiB.

Ax poskmactu pynkiio y psa Makiopena, y psan Teitropa?

O3HaueHH MU(ePeHIiaTbHOTO PIBHIHHS, 3aTaIBHOTO 1 YaCTUHHOTO
PO3B’A3KY AMepeHIiallbHOTO PiBHSIHHS;

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

METO/IN PO3B’SI3yBaHHST OJHOPIAHUX Ta HEOJHOPIHWX JIHIMHUX
audepeHiaibHUX — PIBHAHb — JAPYTOTO  HMOPSAAKY 30 CTaluMu
KoedillieHTamMu;

O3HAUEHHS YHWCJIOBOTO Ta (DYHKI[IOHAIBHOTO PSIIiB, JIHIMHUX
ormepariiii HaJ PsIaMH;

03HaYeHH 3015KHOTO Ta PO30iKHOIO YKCJIOBOIO PSILY, BJACTHBOCTI
30IKHUX PAMIB;

yMOBH 3015KHOCTI Ta PO3OIKHOCTI y3araJbHEHOTO TapMOHIYHOTO
psny;

03HaKM 301KHOCTI 3HAKOJOAATHUX PSIIB 1 3BHAKOIIOUEPEKHOTO PSLY;
O3HAYEHHS Ta BJACTUBOCTI aGCOIOTHO 1 YMOBHO 3015KHUX YUCIOBUX
psImiB;

O3HAYEHHSI CTETIEHEBOTO PSLY, BJACTHBOCTI CTETIEHEBUX PSI/IiB;
MeTO/Ii Po3KIaianHs GyHKINH y psaan Teisopa Ta Maksopena.

Cry/leHTH IOBUHHI BMITH:

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

00UYKCIIOBATH BUSHAYHUKK JAPYTOr0, TPETHOTO 1 BUIIIUX TIOPSIIKIB;
PO3B’I3yBaTH CUCTEMH JIHIMHUX ajreOpalyHuX PIBHSHb PISHUMU
MeToZaMu (MaTpUYHUM MeTO/IoM, MeTojioM Kpamepa, metomom Ta-
ycca, metozioM sKoprana—ITaycca);

3aCTOCOBYBATH €JIEMEHTH TEOPii MAaTPHIlh /IO PO3B’SIByBaHHSI TIPU-
KJIaJIHUX 33/1ay;

BUKOHYBaTH [Iii HajJ BEKTOPaMH; 3aCTOCOBYBATH BEKTOPHU JIO
PO3B’sI3yBaHHS FeOMETPUYHUX 1 TTPUKJIAHUX 32/1a4;

BU3HAUATH JIHIWHY 3a7€KHICTh Ta JiHIHHY He3aJIesKHICTh BEKTOPIB;
POBKJIAZATH BEKTOP 32 OY1b-IKUM 6a3ncoM;

JIOCJTI/IPKYBATH BEKTOPHU HA KOJIIHEAPHICTD 1 KOMIIJIAHAPHICTB;
BU3HAYATU KYT MiK BEKTOPAM;

3HAXOMTHU CKAJIAPHUIL, BEKTOPHUI 1 MilmaHuil 106y TKY BEKTOPIB;
CKJIa/IaT! Pi3HI BU/W PIBHSIHB MPSIMOI HA TIJIONIUHI 1 Y TIPOCTOPI Ta
3aCTOCOBYBATH iX JI0 PO3B’sI3yBaHHS 3a/1a4;



BU3HAYATH B3aEMHE DPO3MIIEHHS ABOX IPSAMUX Ha IJION[HMHI 1 B
MTPOCTODI;

3HAXOJUTHU KYT Mi’K IPSIMUMU Ha TJIOIIMHI Ta B TIPOCTOPI;
3HaXOAWTH BiJICTAaHb Bi TOYKW JO TPSIMOi, BiJICTAaHb MiX
MUMOOIKHUMU IIPSIMUMMU;

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

3HAXOIUTH 06JIaCTh BUSHAUEHHSI Ta 00/1aCTh 3HaYeHb (QYHKIT OHieT
Ta 6araThboX 3MiHHUX;

JIOCJTI/KYBaTH (DYHKINIO HA TTAPHICTh 1 HEMMApHICTh, MOHOTOHHICTB,
HepioMUHICTh, 0OMEKEHICTD, HElIePEPBHICTD; BCTAHOBJIIOBATH Xa-
pakTep TOYOK pO3pUBY (DYHKILI;

00UKCIIFOBATH TPAHUILI TOCIJOBHOCTEH 1 DYHKIII;

obumc/IoBaTy TIOXiAHY, AudepeHIial, YacTUHHI TTOXiAHI Ta MOBHI
nudepentiany QpyHKITLIH;

BUKOHYBATH [IOBHE JOCIiZKeHHsT GYHKIIT Ta GyayBary ii rpadik;
3HaXOANTH HEBU3HAUEHI, BU3HAUEHI Ta HEBJIACHI iHTErpay;
3aCTOCOBYBATU BUSHAUEHUH iHTErpaJI 171st 00UMCIeHH S 11011 (hiryp,
JIOBKWH JIiHii, 00’€MiB 1 111011} HOBEPXOHD TLIT 00epTAHHS;
JIOCJTI/KYBaTH (DYHKITIT IBOX 3MIiHHUX HA €KCTPEMYM;

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

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

PO3B’A3yBaTH JiHIHHI AndepeHItiaabHi PIBHIHHS APYTOTO TOPSIIKY
3i cTanuMu KoedillieHTaMu;

JOCJIKYBATH Ha 3015KHICTh YNCTIOBUI PSII;

JOCJIKYBATH Ha 301KHICTh CTENEHEBUIl PSAJl Ta 3HAXOAUTH HOro
paziyc Ta 06s1acThb 36i)KHOCTI;

posknaznatu yskitii B psaau Maksopena i Teitnopa.

108.

109.

110.

111.
112.

113.
114.
115.
116.
117.

118.
119.

120.
121.

122.

123.

124.

125.

126.
127.

128.
129.

130.

131.

CdopmytoiiTe I0CTATHIO YMOBY iCHYBAaHHSI eKCTpeMyMy (DYHKITiT
ABOX 3MiHHUX. HaBeiTh IpUKIIAAKN 3HAXO/KEHHS TOYOK eKCTPEeMY-
My i eKcTpeMyMiB (DYHKIIIT IBOX 3MiHHUX.

Sk 3HAliTH HajiMeHIIe i HaliOlibie 3HaYeHHs (DYHKIIT 1BOX 3MiHHUX
y 3aMKHeHil o6acTi?

CdopmymoiiTe 03HaUeHHS TIEPBiCHOT (DYHKIIIT Ta HEBUBHAYEHOTO iH-
Terpasa.

HasBiTb BJacTUBOCTI HEBU3HAYEHOT'O iHTErpaa.

3anuiriTh, YOMY JOPIBHIOIOTh IHTETPAJH Bi/l OCHOBHUX eJieMeHTap-
HUX QYHKIIIH.

Ha3BiTh ocHOBHI MeTo/Iu iHTerpyBaHHs1. HaBeniTh mpuKIan.

Ak inTerpyiors parionanbHi QyHKIi?

Ax iHTErpy1oTh TPUTOHOMETPUYHI (YHKITIT?

Ak inTerpytoTh ippamioHanabHi HYHKITII?

CdopmyiiioiiTe 03HaYeHHST BUBHAUEHOTO iHTErpajia Ta BKaKiTh Oro
OCHOBHI BJIACTHUBOCTI.

S KM TeOMETPIYHMI Ta eKOHOMIYHUI 3MiCT BUSHAUEHOTO iHTeTpaja’?
[ITo Take iHTErpas 3i 3MiHHOIO BEPXHBOIO MeKeto? AKi BiH Mae Biac-
TUBOCTI?

Sanuurits Gopmyay Heorona—Jleiibnima

HassiTh 0CHOBHI MeTOM 00YMCICHHS BUSHaYeHUX iHTerpaais. Ha-
Be/IITh TTPUKJIA/IH.

SIK 3aCTOCOBYIOTH BM3HA4YEHI IHTErpajy [Jisi OOUMCJIEHHS ILJIOIL
mrockux ¢iryp? HasemiTh npukiaan.

SIK 3aCTOCOBYIOTh BU3HAUEHI IHTErpasu JJisi OOUNCIEHHS JOBKIHN
JiHii? HaBeaiTh npuKIaau.

SIK 3aCTOCOBYIOTH BU3HAYEHi iHTErpasiu Jjist 00uucaeHHsT 06’ eMiB i
mront Tit obepranua? HapemiTh npuK/am.

SIK 0GUMCIUTH HEBJACHUIN IHTErpas i3 HeCKIHUEHHOIO MEKelo iHTe-
TPYBaHHS?

SIK 06YMCINTY HeBJIaCHMIT iHTerpasl Big HeoOMeskeHOT DyHKILiT?
Cdopmy.toiiTe o3HaueHHs audepeHIliagbHOro piBHAHHSA. HaBeiTh
TIPUKJITA/IN.

[lo HazuBaOTH MOPSAKOM AU(EPEHIIATHHOIO PIBHSTHHS?
CcdopmyiiioiiTe 03HAUYEHHS 3aTaJIbHOTO Ta YaCTUHHOTO PO3B’SI3KiB
nudepentianproro pisHsgHHs. [Tlo Take 3agaua Kormri?
CdopmytoiiTe TeopemMy TIPO iCHYBAaHHS Ta €IMHICTh PO3B’SI3KY /I1-
(bepenttiaTbHOTO PIBHSIHHS.

Axi nudepenttiaabHi PiBHAHHA HA3UBAIOTh PIBHAHHAMHY 3 BiJIOKPEM-
JIOBAaHUMU 3MIHHUMK? BKaxKiTh c110¢i6 IX PO3B I3y BaHH:L.
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Ak 3HAWTH TOYKM €KCTPEMYMY i eKCTpeMyMH (PyHKITi?

Aky dyHKITIT0O HA3UBAIOTH OMYKJIOIO BTOPY, OIIYKJIO0 BHU3 Ha iHTEP-
Bami? ChopmystoiiTe 1OCTaTHI YMOBH OIYKJIOCTI BrOPY i OMYKJIOCTi
BHU3 (PyHKINI. K 3HAWTH IHTEPBAJIN OIMYKJIOCTI BrOPY i OMYKJIOCTI
BHU3 (PyHKITIi?

[Ilo Take Touka meperuHy GyHKIi1? K 3HAUTH TOUYKM TEPETUHY
dynKIii?

CdopmyitoiiTe 03HAYEHHST aCUMITOTH KPWBOI. SIK 3HAWTH BepTH-
KaJbHi, TOPU30HTAJIbHI 1 TOXWJT acuMIITOTH rpadika hyHKITI1?

3a KO0 CXeMOI0 IPOBOJATH JOCTiIKEHHs (DYHKIIT 3 MeTOI0 mo0y-
JoBH ii rpadika?

AKunii mpocTip HA3WBAIOTH 7-BUMIPHUM €BKIIIOBUM? 3a sIKOIO (pop-
MYJIOIO BU3HAYAIOTh BiJICTaHb MiK OYib-IKIMU JBOMA TOUKAMHU 11bO-
TO TIPOCTOPY ?

Cdopmyitoiite o3HaYeHHST TPAHUYHOI, MEK0OBOI, BHYTPIIITHBOI TOY-
K1 MHOXKUHU. HaBemiTs mpukaamam.

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

slka MHOKMHA HasuBaeThest 00acTio? HaBemiTh IpUK/IAIHL.
Cdopmymoiite osHaueHHs ¢yHKIii Gararbox sminHuX. HasexiTh
TIPUKJIAJIH.

ITTo HasuBatoTh rpadikoM GyHKIT 6ararboX 3MiHHUX ?

ITo aBuiste coboro rpadik GyHKIT BOX 3MIHHUX ?

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

[ITo Take wvacTUHHWI i TOBHUI TpUpocTH (PYHKITIT ABOX 3MIHHUX ?
CdhopmystoiiTe 0O3HauYe€HHS YaCTMHHUX TOXIAHUX (YHKIT IBOX
3MiHHUX. HaBeiTh pUKIaaN 3HAXO/KEHHST YaCTUHHUX TTOXiTHUX
¢yHKIIIT IBOX 3MIHHUX.

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

Cdopmyutoiite o3HaueHHs ArdepenItiana GyHKIIT BOX 3MIHHUX.
Cdopmyatoiite pocTaTHIO yMOBY mudepeHiiiioBanocTi (hyHKIT
JIBOX 3MIHHUX.

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

CdopmystoiiTe HeoOXiAHY YMOBY iCHYBaHHS eKCTpeMyMmy (DyHKII
JIBOX 3MIHHUX.

TEMATHYHHH IIJIAH
oucyunuinu
“BHIITA MATEMATHKA”

HJ(\)f; Ha3zsa 3micToBOro Moy i reMu
1 2
3microsuii Moayb I. OcHoOBY JiHiiiHOT Ta BEKTOPHOI anreGpu
1 | Marpuiii Ta onepaitii HaJ[ HUMU
2 | BusnauHukn
3 | Cucremu niniiiHux ajrebpalyHUX PIBHSAHb
4 | Bexropu. Jliniiina 3aye;xHiCTh Ta JiHITHA HE3aJI€KHICTh
BekTopiB. Poskiaz Bekropa 3a 6asricom. CKansipHui,
BEKTOPHUIH Ta MillaHuii 10OYTKI BEKTOPIB
3microBuit Moayib I1. AnasiTuyHa reomeTpis
5 | [IpsmokyTHa IeKapToBa CUCTEMA KOOPAWHAT Ha MJIOIINHI.
[Ipama va ntonmHI
JIinii 1pyroro nopsaky
7 | Ilmomuna i mpsMa y mpocTopi
8 | IToBepxHi APyroro MOPSIAKY
3microsuit Moayis II1. Beryn 70 MaTeMaTHYHOTO aHAT3Y
9 | Oyukmii Ta ix ocHoBHi BiractuBocTi. Enementaphi hyHkiii
10 | Tpanwmiis moctioBHOCTI
11 | Ipanunsg dpyskiii
12 | HenepepsHicTb yHKILi1
3microsuit moayis IV. [Iudepeniianpie ynciaeHus: QyHKIii
OoHi€l 3MIHHOL
13 | Hoxigaa dysKmii
14 | qudepentiian ¢pyHKIIil
15 | OcnoBHi Teopemu audepeniiaabHoro ynciaeHus. [Tpasmio
JlomiTana
16 | Mocuimkenns dyHkiiii Ta mobynosa ii rpadika




1 2

3microBuii Mmoayip V. MyHKiii 6aratboX 3MiHHUX

17 | n-Bumipnuii eskaigis npoctip. Ilouarrs ¢pyHKiii 6araTbox
3MIHHUX

18 | dudepenmianbhe yncaenusd (hyHKINT IBOX 3MiHHUX

19 | Excrpemymu dhyHKITT 1BOX 3MiHHUX
3microsuii Mmozyas VI. InTerpanpHe yncaeHHs

20 | IlepsicHa dyHKIIis | HeBU3HAUEHWH iHTerpasl. Metoamn
IHTEerpyBaHHS

21 | TaTerpyBaHHsI OCHOBHUX KJIAaciB (yHKILI#

22 | Busnauenuii inrerpan. Mopmyna Heiorona—JleiiGHira.
MeToau 0OunCIeH s BU3HAYECHNX IHTETPasliB

23 | 3acTocyBaHHs BU3HAUEHOTO iHTETpasa

24 | Habmmkeni oOuncieHts BU3HAYEHOTO iHTerpaia

25 | HesnacHi inrerpanu. Interpan Eitrepa—Ilyaccona

26 | Ilouarrda noABiliHOTO iHTErpaJa
3microsuii Mmoayas VII. [{udepeniianpHi piBHIHHS

27 | OcHOBHI TOHATTS Teopii AndepeHIliaTbHIX PiBHIHD. Teopema
PO ICHYBaHHS Ta EAMHICTDH PO3B’A3KY

28 | OcHoBHi Bujn nudepeHIiaTbHuX PiBHIHD TEPIIOTO TOPSIIKY

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

30 | TousTTst uncaoBoTO psizy. 301KHI Ta PO3OGIKHI YMCITIOBI PsIN.
BiractuBocTi 3015KHUX PSIIiB

31 | 3maxkomomaTHi psIU

32 | 3Hako3MiHHI psn

33 | DyukiioHabHi i cTeneHeBi psn

PasoMm rogun: 216

59.

60.
61.
62.
63.

64.
65.
66.
67.
68.
69.

70.

71.
72.
73.
74.
75.

76.
71.

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

84.
85.

86.

87.

CdopmymoiiTe o3HaueHHsT (DYHKITII, HETIEPEePBHOI B TOYII, MOBOIO
T'PAHUIIb i MOBOIO TIPUPOCTIB.

CdopmytoitTe o3HaueHHs (PyHKIIIT, HeTIepePBHOI HA TPOMIXKKY.
CdopmytoiiTe 0CHOBHI TeopeMU TIPO HeTlepepBHi (DYHKITIH.
HassiTe ocHOBHI BiacTUBOCTI hyHKITIH, HETIEPePBHUX Ha Bi/IPI3KY.
Ilo Take TOuka pos3puBy (GYHKIHI? ki OyBarOTh TOYKH PO3PHUBY
(ynxmii? HaBenite mpukraan.

[Ilo Take Touka yCyBHOTO PO3PUBY?

[ITo Take mpupicT aprymeHTy i mpupict hyHKIL1?

CdopmytoitTe o3HaYeHHS MOXiAHOT (DYHKITIT B TOYIL.

Axy dysxitio HazwBaoTh A epeHITinoOBaHOIO B TOYII?

[ITo Take mudepenttitoBanHs GyHKITIi?

Y yomy mosiATa€ reoMeTpUIHN, MEXaHIYHUI Ta EKOHOMIYHUH 3MiCT
noxiziHo1 (pyHKITii?

Axuit icHye 3B’sI30K MiK HemlepepBHIcTIO 1 AudepeHIiiioBaHicTiO
ynrii?

HassiTh 0cHOBHI 1paBuIa 0GYUCACHHS OXITHUX.

3anumIiTh MOXi/Hi OCHOBHUX eJIeMEeHTapHUX (PYHKITI.

STk 0OUHCIIIOIOTH TOXIHI CKIaeHnX Ta 00epHeHNX BYHKII?

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

[ITo Take mudepentiian ¢pyHnkiii? HasBiTh OCHOBHI MpaBuia 3HAXO/1-
JKeHHs IudepeHIiaa.

Axuii icHye 3B’5130K Mixk ArepeHITiagoM i TOXiTHOW HYHKILT?
HapexiTh npukianu sactocyBaHHs AudepeHiiaa Aist HaOJMKeHIX
00YKCIIeHb.

Cdopmytioiite Teopemy Depma.

Cdopmyoiite Teopemy Poss.

Cdopmymoitte Teopemy Jlarpanska.

¥ womy nosigarae npasuiio Jlomitans?

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

CdopmysmoiiTe 03HAY€HHST TOUYKU MIHIMyMY (TOYKH MaKCUMYyMY)
dynxii, mirimymy (Makcumymy) dyHkiii. HaBemiTs npukiaan.
[Ilo Take ToukM eKCTpEMyMY i eKCTpeMyMU (PyHKITII?
Chopmy.moiite Teopemy Depma (HeOOXiAHY YMOBY iCHYBaHHSI €K-
cTpeMyMy (yHKIIIT).

AKi ToOYkM HA3WBAIOTh KPUTUUYHUMM TOUKaMK (yHKITI1? Sk ix 3Hal-
TH?

CdopmytoiiTe 10CTATHIO YMOBY iCHYBAHHST €KCTPEMYMY.
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32. Jx Bu3HAYMTH KOOPAMHATH (DOKYCIB Ta €KCIEHTPUCUTET eJrirca’?

33. Copmy.rroiiTe o3HaueHHs TinepboJiu Ta Il acCUMIITOT. 3aluIIiTh Ka-
HOHIYHE PIBHSAHHS TinepOOJIH.

34. CopmyJroiite o3HaueHHs1 Hapabosu, ii (Gokyca Ta AUPEKTPUCH.
3anuinith KaHOHIYHE PIBHAHHS HapaboJiu.

35. 3anuIriTe 3arajbHe PiBHSAHHS JIiHIT IPYTOTO MOPSI/IKY.

36. ChopmyJtoiite o3HaUeHHST (DYHKITII.

37. ki € ciocobu 3aganHst GYHKII?

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

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

40. CchopmymroiiTe 0o3HaYeHHS Ca/IHOI (3pocTarouoi) yHKIlT Ha MHO-
kuHi. HaBemiTs mpukiaam.

41. ki GyHKIIT HABUBAKOTH MAPHUMM, HEIIAPHUMHE, TIE€PIOAMIHUME, 00-
MeskeauMu? HaBeiTh puUKIIaIn.

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

43. Ilo Take ckmagna dyHkiis? Hasenite mpukaaan ckiragnnx GyHK-
in.

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

45. SIki dyHKIT Ha3UBaAIOTH esleMeHTapHUME? HaBeiTe pukiaau.

46. CchopmymoiiTe 03HaAUEHHS YNCJI0BOI rTocifioBHocTi. HaBemiTh pu-
KJIaJIu.

47. SIki € criocobu 3ajanus nocaigosHocti? HaBemith npuKiaiu.

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

49. fxi mocsioBHOCTI Ha3WBaoTh 3pocraounmu (cragaumn)? Ha-
BEJITHh TPUKJIA/IN.

50. Copmy.rioiite 03HAYEHHS TPAHMUILI TTOCJIiIOBHOCTI.

51. SIxi mocaizoBHOCTI HAa3UBaIOTH 36ixkHUMHU, po3Oikuumu? Hasemith
TIPUKJIAJIH.

52. Cdhopmy.rioiite OCHOBHI TEOPEMH TIPO TPAHMUILI TOCIiIOBHOCTEN.

53. SIki mocTiIoBHOCTI HA3WBAIOTH HECKIHYEHHO MAJTMMU (BEJTUKIMMT )?
Hasenitp mpuxmaan.

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

55. Chopmy.rioiite 03HaYEHHS IPpaHuIli (DyHKINT B TOYIIL.

56. SIxy rpanuitio GyHKIIiT HA3MBAIOTH OJJHOCTOPOHHBOIO ?

57. Chopmy.rioiite TeopeMy TIpO iCHYBaHHsI TpaHuIli (GYHKIII B TOYIII.

58. 3anuImiTh epury i Apyry 4y0Bi TPaHUIL.
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3MICT
Jucyuniinu
“BHIITA MATEMATHKA”

3microBuii Moayab I. OcHoBu JiHiiiHOI Ta BeKTOPHOI are6pu

Tema 1. Mampuui ma onepauii nao numu
[MousTTs Mmatputi. Buam marpuirs. Omepartii Hagu MATPUTIIMEU: TPAHC-
MMOHYBAaHHS MaTPUII, [0/IaBAaHHS /[BOX MATPHUIlh, MHOKEHHS MaTPHIl Ha
YUCI0, MHOKEHHS TBOX MAaTPHUIlh. BacTUBOCTI omepartiii Ha/i MaTPUTIS-
M.
Jlimepamypa [1-8; 10; 11]

Tema 2. Busnaunurxu

BusHauHUKM KBaIpaTHUX MATPUIh (APYrOTO Ta TPETHOTO MOPSIAKIB,
3arajibHUI BUNagoK). Biactusocti BusHauHuKiB. MiHopu Ta anreGpaivni
JIOTIOBHEHH:I. PO3KJIa/l BUBHAYHWKIB 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’s3ku. Metoj
Kpamepa po3s’s3yBaHHs cucTeM JIHITHUX ajireOpaidyHuX PiBHIHbD.

OGepHena Matpuist. MarpudyHUN METOJ PO3B’SI3yBaHHS CHCTEM
JIIHINHUX PiBHSHD.

Metoau Taycca i Koprana—Iaycca po3B’d3yBaHHSI CHCTEM JIiHIMHUX
PiBHSIHbD.

OsHaueHHsT Ta OOUMCJIEHHsT paHTy Marpuili. Kputepii cymicHOCTI Ta
BU3HAYEHOCTI CHCTEMU JIHIHHUX ajireOpaiTHUX PiBHSIHb.

OpHOPI/IHI cucTeMu JHITHUX areOpaidHuX PiBHSIHbD.

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

Jlimepamypa [1-8; 10; 11]

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

[Tonsarrss Bextopa. JlimiiiHi omeparii Hajg BekTopamu. Kosineaphi
1 KOMIIJIaHAPHI BEKTOPHU. YMOBHU KOJIHEAPHOCTI 1 KOMILJIAHAPHOCTI BeK-
TOPIB.



JliniliHa 3a1e;KHICTD Ta JiHIlTHA He3aIesKHICTh BEKTOPiB. Po3MipHicTh
Ta 6asuc BEKTOPHOTO mpocTopy. Poskian Bektopa 3a 6asucom. Oproro-
HaJTbHI CUCTEMU BEKTOPIB.
CkasipHUil, BEKTOPHUI 1 MilllaHWiT JOOYTKH BEKTOPIB.
Jlimepamypa [1-8; 10; 11]

3microBwuii Moxyas II. AnaniTuyHa reoMeTpist

Tema 5. Ilpsamoxkymna dexapmosa cucmema KoopouHam
na naowuni. Ilpama na naowuni

[ToHATTS IPO IIPSAMOKYTHY JeKapTOBY CHCTEeMY Ha ILIoNIMHi. [i ocHOBHI
3azadi.

Pi3ni Buan piBHSAHD IPSAMOI Ha TIJTOMMHI (PIBHSHHS TIPSIMOI, 110 TTPO-
XO/IUTh Yepe3 3aJlaHy TOUKY 1 Ma€ BIZIOMUI BEKTOP HANPSIMY; PiBHSHHS
MPsIMOi, 10 TIPOXOAWTH Yepe3 JBI BiIOMI TOYKW; PIBHIHHS TIPSIMOI
“y Biipidkax Ha ocgax”; PIBHSIHHS TPSIMOI, 1110 MPOXOJUTh YEPE3 BiJIOMY
TOYKY 1 Ma€ BIJOMUN BEKTOP HOPMAJIi; PIBHAHHS MPSIMOI 3 KyTOBUM KO-
edillieHTOM; 3arajbHe PIBHAHHS MPSMOI ).

Bsaemue po3MillieHHS IBOX MPSMUX HA TUIOTHHI. KyT Misk TpsaMumMu.

Bizcranms Bif TOUKH 10 IPSIMOI.

Jimepamypa [1-7; 9—11]

Tema 6. Jinii opyeozo nopaoky

Kouno. Enine. Tinepboaa. Acumirroru rinep6osm. ITapaboia.
3arajibHe PIBHSIHHS JIHINW JIPYrOro MOPSIKY. 3Be/leHHs 3arajJbHOTO
PIBHSIHHS JIiHI1 [PYTOTO TOPS/IKY /10 KAHOHIYHOTO BUTJISIILY.
Jimepamypa [1-7; 9—11]

Tema 7. Ilnowuna i npama y npocmopi

Cucrema KOOpAIMHAT y TTPOCTOPI.
Pi3zni Bupy piBHsAHD mIonnan. B3aeMHe po3MillleHHsT IBOX TIJIOMIIH.
Kyt mix mrommunamu. Bijctanb BiJf TOUKHU /10 TLIOMIMHY.
Pi3ni Busn piBHAHB NpsMoi y ipocTopi. B3aeMHe po3mitieHHs psmoi
i mnomuan. KyT Mixk npsiMoro i miomuHo0. B3aemMHe po3MileHHs ABOX
MPSIMUAX y TPOCTOPi. BificTaHb Misk MUMOOIKHUMU TTPAMIMHU.
Jimepamypa [1-7; 9—11]

Tema 8. Iloeepxni Opyzoeo nopsaoxy

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

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

14. Ik posB’sizatu cucTeMy JIHIHHUX aareOpaiyHUX PIBHSAHb MaTpUY-
HUM METO/IOM?

15. Chopmyitioiite Kputepii CyMiCHOCTI Ta BU3HAYEHOCTI CHUCTEMU
JHIAHUX anreOpaldyHuX PIBHAHD.

16. dky cucremy JiHIHUX agrebpaiuHUX PiBHAHD HA3UBAIOTH OJHOPI-
HOI0?

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

18. ChopmyJrroiiTe 03HAYEHHS CYyMH 1 PI3HUII BEKTOPIB, 100YTKY BEKTO-
pa Ha YnCJo.

19. dxi BexTOopm Has3uBalOTh KoJineapHuMu? CdhopmyrioliTe yMOBY
KOJIIHEAPHOCTI JIBOX BEKTOPIB Y TIPOCTOPI.

20. dxi BexkTopu HazmBaOTh KoMmIlaHapHUMU? ChopmymoiTe yMOBY
KOMTLJIAHAPHOCTI TPhOX BEKTOPIB Y TTPOCTOPI.

21. ChopmyJtoiiTe O3HaYEHHS JIHITHO 3aJ1€KHOI 1 JIIHIITHO He3aIesKHOT
CUCTEMHU BEKTOPIB.

22. 51K po3KJIaCTH BEKTOP 3a NeBHUM 0a31CcOM?

23. [To Ha3UBaIOTh CKAJIAPHUM J00YTKOM BEKTOPIB?

24. [lo Ha3MBAIOTh BEKTOPHUM JOOYTKOM BEKTOPIB? SIK MOKHA BHKO-
pHCTaTH BEKTOPHUI J0OYTOK BEKTOPIB /Il OOUMCIEHHS TLJIOIII a-
paJjiesorpama i TIoIi TPUKyTHUKA?

25. [lo HaswBaTh MilIAHUM A0OYTKOM BEKTOPiB? K oOumcauTH Mi-
maHuii Jo6yTOK TPhOX BEKTOPIB? SIK MOKHA BUKOPUCTATH MillIaHU I
JIOOYTOK BEKTOPIB fiJist 00uncaeHHst 06'eMy napaseserninea i 06’ emy
TeTpaenpa’?

26. 3amumriTh BizlomMi Bam piBHSHHS TIPSIMOI Ha TIJIONINHI 1 Y TIPOCTOPI.

27.4x BU3HAUWTHU B3a€EMHE PO3MIIIEHHS JBOX IMPAMUX Ha TIONIMHI
11 y IpocTopi?

28. Ak BUBHAUUTH Ky T MizK TIPSIMUMM ?

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

30. CchopmymoiiTe 03Haue€HHS KOJa. J3aluiliTe HWOTO KaHOHIUHE
PiBHSIHHSI.

31. CchopmymoiiTe 03HaUEHHS eifica. 3anuiiiTh HOT0 KaHOHIUYHE PiB-
HSTHHSI.
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HUTAHHA JJIA CAMOKOHTPOJIIO

1. ChopmyrioiiTe 03HAYEHHST MATPUIII.
2. Ha3BiTh OCHOBHI BU/IU MaTPHILb.
3. llo HasuBaOTh CYMOI0, 1OOYTKOM ABOX MaTPUIb? K IOMHOKUTU

MaTpUIlio Ha YHUCTI0?

4. 3a AKUMU [IPaBUIaMU OGYUCIIOITh BUBHAYHUKN 2-TO Ta 3-TO I10-

PSZIKIB?
. HasBiTh Bi1acTUBOCTI BU3HAYHUKIB.

6. Cchopmyuioiite 03HaYeHHS MiHOPY Ta aare6GpaidHOro JONOBHEHHS

eJIeMeHTa ManI/IHi.

7. BkaxiTh MeTo/ 11 00UNCIIEHHST BUSHAYHUKIB 72-TO TIOPSIZIKY.
8. Cchopmyumoiite o3HaueHHs 0OepHEHOI MaTpull. SIK 3HaiiTh Taky

MaTpHUII0?

9. 3a AKMX yMOBaxX iCHy€ 00epHeHa MATPUIIS?

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

3microBuii Moxyas I11. Beryn 1o MaTreMaTHYHOTO aHANI3Y

Tema 9. Pynxuii ma ix ocnoeni racmugocmi. Enemenmapni
dynxuii

[MoustTst Gynkitii. Obmacth BUSHAYEHHS i 06J1aCTh 3HAYEHD (DYHKIIIL.
Cnocobun saganng ¢ynkmii. @DyHKIH], $9Ki BUKOPUCTOBYIOTHCS B
E€KOHOMIUHUX JTOCTIKCHHSIX.

OcuosHi BractuBocTi dyHkiii. ObepHeHa i ckiageHa GyHKIl.

OcnoBHi enemenTapHi GyHkii. EnemenTapHi ¢hyHKITii.

Jlimepamypa [1-7; 10—12]

Tema 10. Ipanuys nocaioosnocmi

YucJ10Bi MOCTIiIOBHOCTI Ta crtocoOu iX 3amanns. Jlesaki BUan YncaIoBUX
nocigosaocreit (0OMeKeHi, MOHOTOHHI ).
[Monarrda rpanuii NocaigoBHOCT. 30iKHI 1 po36iKHI MOCIJOBHOCTI.
OcHOBHI TeopeMU PO TPAHUITI TTOCTiTOBHOCTEH.
Hecxkinyenno maJi Ta HeCKiHUEHHO BEJIMKI ITOCJIiIOBHOCTI.
Jlimepamypa [1-7; 10-12]

Tema 11. Ipanuysa Pynxuii
[Mouarra rpanuti dyHKIi B Toulli. OHOCTOPOHHI TpaHUIli (HYHKIIII.
OcHoBHI TeopeMM TIPO rpaHulli. PO3KpUTTSA HeBU3HAYCHOCTEH. Baskinbi
rpaHuiii. 3ajava npo GesnepepBHe HAPaxXyBaHHS BiICOTKIB.
Jlimepamypa [1-7; 10—-12]

Tema 12. Henepepsnicmo pynxuii

[TonsaTTst HEMepepBHOI (DYHKIIIT B TOUIll Ta Ha MpoMixKy. Pi3Hi 03Ha-
yeHHs HerepepBHOi (hyHKINii. OCHOBHI TeopeMU PO HeTlepePBHi (PYHKITI1.
HemnepepsHicTh 0cHOBHUX esleMeHTapHUX (hyHKITIH. Toukn po3puBy QyH-
KITii Ta ixX kaacudikais.

Jlimepamypa [1-7; 10—12]
3microsuii moays IV. udepennianbue unciaenns GyHKiii oxniei
3MiHHOL

Tema 13. Hoxiona gynxuii

[Tonsarrs noxigroi dynkiii. leoMmeTpuyamnii, MeXaHiYHUI Ta €KOHO-
MIUYHHUI 3MIiCT TOXiIHOI. 3B’SI30K MiK HellepepBHICTIO Ta AudepeHIiio-
BaHICTIO QYHKIIII.

[Tpasuna nudepentiroBanns. [1oxigHi OCHOBHUX esleMeHTapHUX (QyHK-
1iit. Tabuuns noxiguux. TToxinHa ckiaaHol, 00epHEHOT 1 HesIBHOT (DYHKIII.
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[ToxigHi BUIIX TTOPS/IKIB.
3acTocyBaHHS TIOXiTHOI B eKOHOMITII.
Jlimepamypa [1-7; 10-12]
Tema 14. [Jupepenuian pynruii
Houarra mudepentiana dbynkiii. [IpaBuna 3naxomkenns audepen-
miasa. 38’930k audepenitiana 3 moxigHotw. /udepentian ckiaaioi hyHk-
ii. [aBapianTHicTh hopmu nqudepentiana. 3actocyBanHs audepenItiaia
VISt HaOJIKEHUX O0UHCIIEHb.
Jludepenttiamu BUITUX TTOPSJIKIB.
Jlimepamypa [1-7; 10—-12]

Tema 15. Ocnoeni meopemu oupepenuianviozo HucieHus.
IIpasuno Jlonimans

Teopemu Mepma, Poms, Jlarpamka, Kori.
PoskpuTTs HEBH3HAUEHOCTEl 1TpH TTONTYKY Tpanutlb. [Ipasuo Jlomitass.
Jlimepamypa [1-7; 10—12]

Tema 16. ocaiodxcenns ynxuii ma nodydoea ii epagixa

3poctanus i cnaganHsa GyHkiii. Touku excTpeMyMmy i eKCcTpeMyMu
ynxiii. OnykicTs Bropy i BHu3 dyHskitii. Toukn nmepernay. ACUMITOTH
rpadika GyHKITii.
3arajibHa cxeMa I0CTipKeH st (hyHKIT Ta moOy/oBa ii rpadika.
Jlimepamypa [1-7; 10—12]
3microBuii Mmomyas V. DyHKIiT 6araThoX 3MiHHHX

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

[ousaTTs n-BUMipHOTO €BKJIiZIOBOTO 1TpocTopy. Kimacubikaliis Touok i
MHOZKUH 72-BUMIPHOTO €BKJIIZIOBOTO ITPOCTOPY (IPaHUyHi, MEKOBI Ta BHYT-
PINTHI TOYKH, 3aMKHEHi Ta BIIKPUTI MHOKUHN ).

IMousTTs yHKIIT GaraThoX 3MiHHUX. [paHUIls i HellepepBHICTh DYHK-
1i1 1BoX 3MiHHMX. [paciune 300pakeHHst QYHKIMT 1BOX 3MIHHUX.

Jlimepamypa [1-7; 10—-12]

Tema 18. Tupepenuianvne uucaenns pynxuii 060x amMiHHux

Yactuauuii Ta moBHEUHN TpupocTn pyHKItii. HacTUHHI MOXiHI DYHKITII.
lTeomerprunnii 3Mict yacTwHHUX ToxigHUX. /Indepentian. [udepen-
MilloBaHiCTh (DYHKILii IBOX 3MiHHUX.

[Toxigna 3a HanpsMoM. [ pamienT.

Jlimepamypa [1-7; 10—12]

12

3asnpanns 10

3HalTH 3aTATbHUN PO3B’I30K AUMEPEHITIaTHbHOTO PiBHSIHHS TEPIIOTO
MOPSIZIKY Ta PO3B’s130K 3ajaui Komri 17151 qudepentiaTbHOTO PiBHSAHHS

JIPYTOTO TIOPSIIKY.

, sinx

l.a) y'=—7F—yly;
cos” x
6) y”" -9y =9x,y(0)=0,5'(0)=0.

cosxdx
Ji-y
6) y”+5y"+6y=e*, y(0)=1, y’(0)=0.
3. 2) cosx

Jy+1

6) yﬂ_gy/_4y=4x2+g7 y(0)=3, y’(o):
Yy
4. a) y,:_1+ye s
o
6) y” -4y’ +4y =8x"~10, y(0)=0, y’(0)=0.

5. a) (1+y2)dx=x3dy;
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. ) y’zHTy(sinngcos%) ;
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) =—=dv = (2" +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 iHTEerpas st 00uncIeHHs ol (hirypu,

oOMesKeHol JIHIAMMU.

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

2

3

5. y=4-x, y=x+2.
7. y=x"—-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) .[arccos 3xdx .

0) jxcos 3xdx .

0) .[xe5xdx .

0) Jarcg 4xdx.

0) J.Q/lenxdx.

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, Qynxmii z(x,y) .

2.

10.

Xy2

tg(xy)

z(vy)=

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

2JC

(y“(&]

z(x,y)= cosyln(y2 —xz) .

z(x,y) ="y’ alrcsin(x2 + \/;) .

Tema 19. Excmpemymu pynxuii 060x 3minnux

Excrpemymu ¢yHKIIl aBox sminaux. HeobxizHa i gocTatHst yMOBU
eKcTpeMyMy (DYHKIII.
Haii6ispiire Ta HafiMeHTITe 3HaYeHHsT QYHKIIT ABOX 3MIHHWUX ¥ 3aMKHe-
Hiit obracri.
Jlimepamypa [1-7; 10—12]

3micToBuii Moxyib VI. InTerpaibHe yncieHHs

Tema 20. Ilepeicna pynxuis i nesusnauenuii inmezpan. Memoou
iHmeepysanus

[TonsaTTs MepBicHOI (hyHKIII1 | HEBU3HAUYEHOTO iHTerpasa. BiactuBocTi
HEBU3HAUEHOTO iHTerpasa. [HTerpasm BiJi OCHOBHUX eJleMeHTapHuX (hyH-
kiiii. Tabuuis HeBU3HAYEHKX IHTETrPaIiB. 3B’430K 3 TabIUIIEI0 TTOXIAHNX
(yuxuiit.

Meroau inTerpyBanHs (Oe3mocepeHE IHTErPYBaHHSI, IHTEIPYBaHHS
3aMiHOTO 3MIHHOI, IHTETPYBaHHS 32 YaCTUHAMMN ).

Jimepamypa [1-7; 10-12]

Tema 21. Inmeepyeannsn ocHo6HUX KAACI6 PYHKYIL

[HTerpyBanHs paiioHaTbHUX QYHKITIH.
[HTerpyBanHs TpUroHOMETPUYHUX (QYHKITIH.
[HTerpyBanHs esIKUX KJ1aciB (OYHKILIH, 110 MiCTATh ipPaIliOHAIbHOCTI.
[Tincranosku Eitnepa.
[nTerpasnu, ki He BUPa)KAIOThCS Yepe3 eJleMeHTapHi (DyHKITi.
Jlimepamypa [1-7; 10—-12]

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

3aziaua mpo 0OUHMCIEHHS IO KPUBOJIiHIiTHOT Tparrertii. IHTerpaibHi
cymu. I[Tonsarrs BuzHauenoro inTerpasa Pimana. [eomerpuynuii amict
BU3HaueHOTO iHTerpana. O3Haku iHTEeTpoBaHOCTI. BiacTBOCTI BU3HAUe-
HOTO iHTerpasa.

Busnauenuii interpas 3i 3miHHOI0 Bepxuboto mexein. Dopmymna Heio-
tora—JletiOmina.

Mertoau 0OUNC/ICHHST BU3HAYEHUX iHTETpasiB (iHTerpyBaHHS 3aMiHOIO
3MIHHOI, iHTerpyBanis 3a 4aCTUHAMU).

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

3acrocyBaHHS BUSHAUCHOTO IHTErpasia 10 00UNCICHHS MO TTOCKUX
biryp, o6urcIeHHS TOBKUHU JIiHii, 00urcIeHHsT 06’ €MIB Ta ILJION] TOBEP-
XOHb TiJI 06epTaHHS.
ExonomiuaMit 3MiCcT BU3HAYEHOTO iHTETpasa.
Jlimepamypa [1-7; 10—12]

Tema 24. Habrusceni o6uucienns usnauenozo inmezpana

Haiinpocrimni MeToan HabIMKeHOro 004YKMCIeHHI BUSHAYEHHUX 1HTer-
pamis. Metox Tparneriiit. @opmyJia Cimricona.
Jlimepamypa [1-7; 10—-12]

Tema 25. Heenacni inmeepanu. Inmeepan Eiinepa—Ilyaccona

HesnacHi iHTerpasm 3 HecKiHYeHHUMN Mekamu iHTerpyBaHHs. He-
BJIACHI iHTETpasu Bi/l HEOOMEKeHUX (PYHKITIi.
Inrerpan Eitnmepa—Ilyaccona.
Jlimepamypa [1-7; 10-12]

Tema 26. Ilonamms noodsiinozo inmezpana

[TonaTTst MOABIHOTO 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 pieHans.
Teopema npo icnyeanns ma e0unicmo po3e’a3xKy
[Tonarrss nudepentiaTbHOTO PIBHSHHS. 3arajJbHUH 1 YaCTUHHUN
po3B’a30K audepeHItiaabHOro piBHAHHA. 3asa4da Komri. Teopema mpo ic-
HYBaHHS Ta E€AMHICTh PO3B’SI3KYy AMMEpPEeHIiaJbHOTO PiBHSAHHI. Buko-
pucTtanus qudepeHIiaTbHUX PIBHIHD B €KOHOMIII.
Jlimepamypa [1-7; 10—-12]
Tema 28. Ocnoeni 6uou oudpepenuianvrux pieHAHb NEPuLO2o
nopaoxy
[lucepenttianbhi piBHAHHSA 3 BilOKpeMIIOBaHUMEU 3MiHHUMU. O/1HO-
pizHi Ta AiHilHI AudepeHtianbHi PiIBHAHHS MEPIIOTO MOPSAKY.
Jlimepamypa [1-7; 10-12]

14
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. 3HaiiTt 06JacTh BUSHAYEHHS (QYHKILIL.

. BusnaunTu iHTEpBaM HEMIEPEPBHOCTI Ta TOUKU PO3PUBY (PYHKIITI.

3. 3HaliTW BepTUKAJbHI, MOXWJII Ta TOPU30HTAJIbHI aCUMIITOTH Tpadika
dynKIIii.

. 3HAUTHU TOUKN NiepeTuHy Tpadika QyHKINT 3 0CIMU KOOPMHAT.

. 3HAWTH IHTEepBAJIN 3POCTAHHS 1 CIA/IAHHS, TOYKH €KCTPEMYMY 1 eKc-
TpeMyMu PyHKITII.

6. 3HaliTu iHTEpPBAIN OMYKJIOCTI Bropy i OMyKJIOCcTi BHU3 Tpadika hyHK-

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

[\

(SN

1. f(x):4_1x2_ 2. f(x)=%.
3
3. 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')=(xf_—1)2 10 f(.X')=1_xx2 .

3aBnanng 7

3HalTV HeBU3HAUEeHi iHTeTpau.

1. a) J‘Sciiizdx; 06) Ixﬂnxdx.

2. a) jx Vi-x%dx ; 0) _[xsini%xdx.

3. a) J‘K{;xdx; 0) _[arcsin4xdx.

4. a) J /%dx; 6) J‘xe’Qxdx.
sinx Inx
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.
2

. 2x°-3x%+5 . tg3x . (x)
o 22 T2 6) lim =2 lim| =] .
5 2) 311%111033(5-{—43(2_3(’ ) xIB’(l) Sx B) xl—% 2
7x% —4a% + 4x x+8Y"
4. lim — = 6) i tg3x); lim| ——| .
Vim0 lm(weeds); w) lim x—Z)
R L in(2— i
5. a) hmw; 0) limw; B) lim 2x .
roee X" +3x+2 =2 x—=2 roeo\ 14 2x
4 2 . 2x-3
6. a) limL’;*S; 6) lim S5 5) lim i) .
x—e 4ot = 5x% + 3 =0 4x roe\ X +1
2 . §+2
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) hmsme; B) lim x_+4) .
= 7x* +10x+5 x—0 tgdx x—eo\ X+ 8
4 2 2x+1
9. a) lim%; 6) lim t'g2x ; B) lim 2x+1) )
xoee 2x° —x° 48 x—0sin5x x|\ 2x—3
. 3w —4a’ +1 . 2 x-1 3
10. lim ——~—; 06) 1 tg3x),; im| —— .
2) xlfolo2x5—3x2—x ) xlg(l)(x €8 x) 5) chlfolo 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=e tgx.
tng X
7. y=—" 8 y=-—+In2x.
x e
9. y=2"In(sinx). 10. y=e"sinx’.
3aBxanus 6

Tocaigutu dyHKiio Ta modyaysaru ii rpadik. Jlocimkents GbyHKIT
PEKOMEH/IYEMO ITPOBOJIUTH 32 TAKOIO CXEMOTO:

18

Tema 29. udepenuianvni pienanms 0pyzo20 nopaoxy
[udepentianbHi piBHIHHS ApyToro mopsaky. JIiHiitHI ArdepeHTtianb-
Hi PIBHSHHS JPYTOTO TOPSIIKY 31 cTATUMU KoedillieHTaMu.
Jlimepamypa [1-7; 10—12]
3microsuit Moayss VIIL. Psau
Tema 30. Honamms 1ucio60zo paody. 36idcHi ma po3oincHi yucao6i
paou. Bracmusocmi 36ixncnux psaoie

[MousitTst uncioBoro psiny. 30ixkHI Ta pos3biskHi psiu. Teomerpuuna
mporpecist i rapmoHiuHmit psizi. HeobxigHa ymMoBa 30iKHOCTI 4nUCIOBOTO
psiny. BiaactuBocTi 3015KHUX PSIIiB.

Jlimepamypa [1-7; 10—-12]

Tema 31. 3naxododamui psaou

[ToHsTTS 3HAKOMOAATHOTO Psiay. O3HAKK 301KHOCTI 3HAKOLOAATHHUX
psAniB (o3HaKa TMOPIBHSIHHS, TPAaHWYHA O3HAKa MOPIBHAHHS, o3HaKka [la-
snambepa, osHaka Ko, iHTerpaibta ozxaka Kori).

Jlimepamypa [1-7; 10-12]

Tema 32. 3naxosminni psiou

3HaKo3MiHHI Ta 3HakonodepexkHi psaan. OsHaka 301KHOCTI 3HAKOIIO-
yepeRHOTO psy (Teopema JleitOHina).

AGCOMOTHO Ta yMOBHO 36ikHi paan. Ix BracTuBoCTi.

Jlimepamypa [1-7; 10—12]

Tema 33. Dyuxyionanvui i cmenenesi psaou

[MoustTst hyHKionansHOro psimy. O6macTb 361KHOCTI PYHKIOHATD-
HOTO PALY.

[Tonsrrs crenenesoro psmy. Teopema Abens. Paiiyc Ta inTepsai 36ix-
HOCTI CTETIeHEeBOTO PAAY. BIacTUBOCTI cTeleHeBUX PAIiB.

Posknaz dbynkiii y crenenesi paau. Paau Maxnopena ta Tefinopa.

Jimepamypa [1-7; 10—12]

BKA3IBKH /10 BHKOHAHHSA KOHTPOJIBHOI POBOTH

3aBAanHg i1 KOHTPOJIbHOI PoOOTH Po3paxoBaHi Ha CTYJIEHTIB YCix
(hopm HaBuanng. CTyzeHTH 3209HO1 (hOPMU HAaBUYAHHS BUKOHYIOTD T1i 3a-
BJIAHHS K KOHTPOJbHY POOOTY 3Ti/IHO i3 HABYATHLHUM TIAHOM.

Konrposabna pobora ckiaagactbesa 3 11 3aBmanb, 3MIiCT SIKMX OXOILIIOE
Taki posaisu agucrturiiny “Buiiia matemaTtuka”: “OcHoBU JIiHITHOI 1 BeK-
TopHoi anrebpu” (3asaanns 1, 2), “Ananitnana reomerpis” (3aBaanus 3),
“Tudpepentianbie uncnaenns” (3apnanus 4, 5, 6), “Oyuxuii 6araThox
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3minanx” (3aBmanus 9), “Inrerpasbne unciaennsa” (3aBmpanus 7, 8), “/lu-
(hepentianbri piBasinuag” (3aBaanug 10), “Paan” (3aBmanns 11).

Kosxne 3aBnanns mictuth 10 BapianTiB. CTy/eHT BUKOHYE TOI BapiaHT,
HOMEP SKOTO 30iracTbCs 3 OCTAaHHBOIO IU(POIO0 HOMEpa HOTo 3a/1iKOBOI
kHMKKY (1iudpa “0” Bignosigae Bapianty 10).

KoHTposibHy po00TY CTYAEHTH BUKOHYIOTh Y 30IIKTI a00 Ha apKyIliax Ia-
niepy hopmaty A4 3 TosrsiMu 1711 TIO3HAYOK BUKJIaava. J[Jist koskHOTO 3aB/aH-
Hsl TIOTPIOHO BKasaTH HOMED Ta MepenucaTi yMoBy. Po3B’sI3aHHsT 3aBAaHb Ma€
MICTUTH HeOOXifHI TIOSICHEHHSI Ta OOIPYHTYBaHHs, HEOOXiAHI DHCYHKH.
YV pospaxyHKax MOTPiGHO AOTPUMYBATKCA TIPABUJ HAGIMKEHUX OOUKCIIEHb,

[Ipu HepOTpUMaHHI CTYIEHTOM 3a3HAYEHUX BUMOT HOTO KOHTPOJIbHA
poGoTa He IepeBiPsEThCs 1 He 3aPaXOBYEThCS.

3ABJIAHHA /I KOHTPOJIbHOI POBOTH

3apaanng 1

Cucremy piBHAHbB 3ancaT B MATPUYHill (hOPMi, pO3B’sI3aTH MaTPHUU-
HUM METOJIOM Ta MeTozioM layca.

[, + 20y +2x5 =2, [ 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;+ %y +x5 =0,

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

—dxy + x5 =4, (20, + 20y + 205 =1,

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

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

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=(-312).
2 a4 =(-52), a=(230), d=(0L-11), b=(351).
3G, =(3%01),  a=(-252), a=(-8-23),b=(-9155).
4 a=(211), a=(L-11), a=(131), b=(3-42).
5. @ =(1;23), a,=(223), a=L11), b=(5710).
6. 4,=(242), a=(-1,-33), a3=(-120), b=(-51-15).
7. G, =(234), a=(3-21), d=(-521), b=(436).
8. a=(1,%3), a=(0;5-2), a3=(3-21), b=(-1 915)
9. a4, =(-237), a=(-40), da=(213), b=(-611).
10. @ =(-14-3), a=(-2-12), a=(307), 5:(723)
3apnaHHg 3

3aJlaHo TPUKYTHUK i3 BeplmHaMu y Toukax A, B, C. 3HaiTH PiBHSIHHS
cropin AB, AC, BC ta sucotu AK, Besmunny KyTta BAC, KOOpAUHATH TOY-
ku 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(=32), 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

SHaiTh 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——— "= 6) lim ; li _
) o3 0 tg6x e s
17
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