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I 3ATAJIBHA YACTHHA

1.1 IlepeamoBa

Buma wMarematnka € OIHIEIO 3 OCHOBHUX JTUCIIATLIIH
(byHIaMEHTAIBHOTO LMKIY y MIArOTOBII (haxXiBI[B 31 CIELIaIbHOCTI TYpU3M .
Bona crpsiMmoBaHa Ha BUBYEHHS OCHOBHHUX IOJIOKEHb TU(EPEHIIaTbHOTO Ta
IHTETPaJIbHOTO YHUCIICHHS, YUCIOBUX Ta (DYHKUIOHAIBHUX PsIiB, 3BHYAWHUX
nudepeHiiaTbHUuX PiBHAHD, TEOPii IMOBIPHOCTI Ta MaTEMaTUYHOI CTATUCTUKHU Ta
y3arajJbHEHHS MOXJIMBOCTEH MPaKTUYHOTO BUKOPUCTAHHS BUBYCHUX METOIB
NPy BUPIIICHHI MPAaKTHYHUX 3a7a4 Yy KOHKPETHIH HayKOBO-TIPaKTUYHIM
JISIIBHOCTI.

Mera BHBYEHHS JAWCHMILIIHM — 3a0e3neuuTd (yHIaMEHTalIbHE
3aCBOEHHS TEOPETHUUHOTO KypCy BUIIOI MaTeMaTHKU , COPUITH (POPMYBAHHIO
HABUYOK Yy 3aCTOCYBaHHI BIJIOMHX METOJIIB BHUIIOI MaTeMaTUKH B PI3HUX
rajgy3six, HaBUYOK TBOPYOIO JOCIIIKEHHS Ta MaTeMaTHYHOTO MOJICIIOBaHHS
3ajad.

3aranbHuil OOCSAT HAaBYAJIBHOIO MPOLIECY B TOJMHAX, PIBHSAHb 3HAaHb Ta
BMiIHb IPY BUBYEHHI JMCUUIUIIHA  BU3HAYaIOTHCS OCBITHHO-IPO(DECIHHUMU
nmporpaMamu.

3aBaannsa aucuuiuiing “Buma martematuka” - HaBYUTH CTYJICHTIB
NpaBUIbHO BUKOPUCTOBYBATH BHBYEHI METOAM NIpPHU PO3B’S3yBaHHI 3a1ay 1
aHalli3yBaTl pe3ylbTaTH MaTEeMAaTHMYHUX OOYHCIIeHb. BUBYEHHS AMCHUILIIHU
“Bumia martematuka”  0a3yeTbCs Ha 3acajax I1HTErparmii TCOPETHYHHX 1
MPaKTUYHUX 3HAHb, OTPUMAHUX CTYJACHTAMH y 3arajlbHO-OCBITHIX HaBUAJBHUX
3aKJiajax.

MeTa MeTOAMYHUX BKA3iBOK. PO3’SICHUTH Ta JONMOMOITH CTYAEHTaM
3aCBOITM OCHOBHI MOHSTTS TEOPETUYHOI'O KypCy Ta HaBUUTU BUKOPHCTOBYBATH
3HAHHS MPY PO3B’SI3yBaHHI 33J1a4 JaHO1 JUCITUTLIIHH.

[Ticist BUBYEHHS AUCHUIUIIHK CTYACHT Ma€ 3acBOITU 0a30Bi 3HAHHS Ta
BMIHHS; BiH ITOBUHCH

3HATM  OCHOBHI BHU3HAYEHHA, INOJIO)KEHHS Ta TEOPEeMH JIHIAHOT 1
BEKTOPHOI anreOpu, AudEpeHIialbHOTO 1 1HTErPAJbHOTO YHMCICHHS (DYHKIIIM
OAHI€] Ta 0araTb0X 3MIHHHUX;

BMITH BUKOPUCTOBYBAaTH TEOPETHUYHI 3HAHHS Ta HAaBUYKH TIpU
pO3B’si3aHHI 3a/lad MaTE€MaTUYHOrO aHaiidy, OOYHMCIEHHI NOXIJHUX Ta
IHTErpaJliB, 3aCTOCOBYBATH HU3KY MPAKTHUYHUX HABUUOK MPHU peaiizailii MEeToliB
BUIIIOT MATEMATUKH OJI0 PO3B’ I3aHHSI MPUKIIATHUX MaTEMaTHYHHX 3a]1a4.



1.2 3micT AMcHUILTIHT

1.2.1 EnemMeHTH JiHIiHOI a/ire0pu Ta aHAJITHYHOI reoMeTpil

Busznaunuku gpyroro i TPETHOTO NOpSAKIB, 1X BJIACTUBOCTI Ta
oOuncneHHs. AnreOpaiuHi JONOBHEHHS 1 MlHOpI/I Busnauynuku n-ro mopsaky.
CucremMr KOOpPAMHAT Ha MPSAMIM, TUIOHIMHI 1 Y HpOCTOpl Bexropu. JliHiiiHi
omepariii Haa BekTopamu. [Ipoekiiss Bekropa Ha Bick. Hampsimui KOCHHYCH 1
JIOBKHHA BEKTOPA. CKaJmpHHH 100yTOK BEKTOPIB 1 HOTO BIacTUBOCTI. JlOBXKUHA
BEeKTOpa 1 KyT MDK JBOMa BEKTOpaMH B KOOpI[I/IHaTHlI/I dbopmi. YmoBa
OpPTOTOHAIBHOCTI JIBOX BEKTOPIB. MeXaHIYHUN 3MICT CKaJspHOTO JO00YTKY.
BexTopHuii 100yTOK JBOX BEKTOPiB, HOTO BIACTUBOCTI. YMOBa KOJIHEAPHOCTI
JBOX BEKTOPIB. MilIanuii 10OyTOK TPbOX BEKTOPIB.

Martpuni, aii Hag HuMHU. [ToHATTS Ta oOuMcIieHHS OOCpHEHOI MaTpHIIL.
Panr matpuiii. BinacHi BekTopH Ta BilacHI 3HAUEHHS MATPHIII.

Cucremu JBOX 1 TPbOX JIHIMHUX PIBHSHb. MaTpU4HMII 3aliC CUCTEMU
mHidHUX piBHAHB. [IpaBmiio Kpamepa. Cucrema n  JIIHIMHUX pIBHSHB 3 M
HeBigomumu. Metoa I'aycca. IIoHATTS IniHIAHOTO (BEKTOPHOIO) IIPOCTOPY.
BekTop sIK eleMeHT JiHIHHOTO0 IpocTopy. JIiHiiHI onepaTopu.

PiBHSIHHS niH1M Ha TIoMHI. Pi3H1 (hopMH pIBHSHHS IPSIMOI HA IUIOIIMHI.
Kyt mix npsmumu. Bincrans Big Touku g0 npsimoi. Kpusi apyroro nopsaky:
KOJIO, eJIiIc, Trinepboina, napadoia, iXHI T€OMETPUYHI BJIACTUBOCTI 1 PIBHSIHHS.
TexHiuH1 10JJaTKH T€OMETPUYHUX BIACTUBOCTEU KpUBUX. PIBHSHHS IUIONIMHHU 1
npsmoi B mpoctopi. Kyt Mk mommuamu. Kyt Mix npsitmumu. KyT Mix npsamoro
1 TUIOMMHOKW. PiBHSHHS moBepXxHi B mpoctopi. [uninapuyni noBepxHi, cdepa.
Konycu. Emincoin. T'imepGonoimu. I[lapaGomoimu. IlonsipHi KoopauHaTH Ha
riowuH1. [HuniaapruyHi 1 cpepudHi KOOPAUHATH B MPOCTOPI.

1.2.2 Bcryn 10 MATEeMATUYHOT0 AHAJI3Y

OcHOBHI eneMeHTapH1 (yHKII1, iX BIacTUBOCTI 1 rpadiku. CkmaaHi 1
3BOpOTHI GyHKIIIT, iX rpadiku

UwucioBi MOCIIIOBHOCTI, iX poJib B OOYMCIIIOBAJIBHUX Tpoliecax. [ paHutis
byukiii y Touti. ['panuis ¢yHKIT HaA HECKIHYEHHOCTI. HeckiHueHHO Mali B
Toulll (yHKUIi, iXHI BIAcTUBOCTI. ITopiBHSAHHSA HEeCKIHUEHHO Manux. Teopemu
npo rpanuill. BusHauHi rpanuiii.

besnepepBHicTh  ¢QyHKIIH y Tourmi. be3nepepBHICTH OCHOBHHX
eneMeHTapHux (yHKIii. BracTtuBocTi (byHKum Oe3nepepBHUX Ha BIAPI3KY:
OOMEKEeHICTh, ICHYBaHHS HAWOUIBLIOrO0 1 HAaWMEHIIOrOo 3HA4Y€Hb, 1CHYBAHHS
IPOMIXHUX 3HAYEHb.



1.2.3 /IndepennianbHe YnucaeHHs PYHKUIN 0JHi€T Ta HaraTbox
3MIHHHX

[Monstra ¢ynkuii, nudepenmiiioanoi y toumi. Judepenmian QyHkmii.
[Moximna ¢ysKmii, i1 reomMeTpuuHMil Ta QI3UYHUA 3MICT y PI3HUX 3aJayax.
[IpaBmwiio 3m00yBaHHa TmoxigHOl 1 audepenmiany. [loxigHa ckmaaeHol 1
obepHenoi  ¢yukmii.  IaBapianTHicTh  Qopmm  [-ro  mmdepenmiany.
HudepenuioBands (QyHKINH, 3aJaHUX MapaMeTpUYHO. TOUYKH EKCTPEeMyMy
byukiii. Teopema @epma, Poms, Jlarpanka, Ko, ix 3actocyBanns. [IpaBuio
JlomiTasis po3KpUTTSI HEBU3HAUEHOCTEH.

[ToximHa 1 mudepeHIiaay BUIMUX MOPSAKIB. PO3BUHEHHS (QYHKININA 110
dopmyni Teitmopa. YMoBu MOHOTOHHOCTI (yHkuii. Exctpemymu QyHkiii,
HEeOoOX1JiHa Ta JIOCTaTHI yMOBH. BiamrykaHHs HaWOLIbIIOrO 1 HAWMEHIIIOIO
3HaueHb (YHKIH, AudepeHIiiioBaHoi Ha BiApi3Ky. JlociiJKeHHS OMyKJIOCTi
¢ynkuii. Toukum mneperuny. AcumnTtotd rpadiky ¢yHkmii. IloHATTs mpo
ACUMIITOTHMYHE pO3KJIAJIaHHA. 3arajbHa CcXema JOCHIKEHHS (YHKIIH 1
noOyzoBa 1i rpadika.

Oynkiii 6ararbox 3MiHHUX. O0MacTh BU3HAYeHHA. YaCTHMHHI MOXIJHI,
noBHUM gudepeHiian. YacTUHHI TOXIJIHI JPYroro MOPSAAKY, AudepeHIial
npyroro nopsanaky. CkansipHe mosie. Di3MUHUNA 3MICT HOTO XapaKTEPHUCTHK.
[ToxinHa 3a HanpsAMKoM y Toulli. ['pamienT GyHKIT y TOYII.

1.2.4 InTerpajbHe YucaeHHA QYHKIIH OAHi€l 3MIHHOI

IlepBicna. HeBu3naueHuii 1HTerpaJ 1 HWOro BJIACTUBOCTI. TaOmuist
OCHOBHMX TMepBiCHUX. besmnocepenne iHTerpyBanHs (QyHKIINA. [HTerpyBaHHS
YaCTUHAMU Ta  MiJCTAHOBKOIO. I[HTErpyBaHHs pallOHAIBHUX JApOOiB 3a
JOTIOMOTOI0  PO3KJIAJiaHHd Ha HaimopocTim  Apoou. TpuroHoMerpudHi
M1JICTAHOBKU 1 METOJI «palfioHai3aIlii» iHTerpatis.

3anmaui, M0 MPU3BOATH 0 MOHATTS BU3HAYEHOTO iHTEerpaity HaiinpocTinri
BJIACTUBOCTI BU3HAYEHOT'O 1HTErpally, TEOPEMA MPO CEPEIHE. [ToxinHa Bifg
IHTEerpaly 3a BepxXHbOW Trpanuiero. Dopmyna Hprorona-JlelOuuis.
['eomeTpuynmMii 3MICT BHU3HA4YeHOro iHTerpainy. OOuucieHHs IHTerpaiza 3a
JIOTIOMOT'OI0 1HTErpyBaHHS YAaCTUHAMHU 1 3aMIHM 3MIHHOI. OO6uuncieHss
1HTerpajia 3a JOMOMOIo 3acTocyBaHHs dopmynu Teitnopa. HaGnuxene
oOYHMCIIeHHS 1HTEeTpatiB 3a popmynamu Tpaneiiit i CumrcoHa.

HepmacHi inTerpaym. OCHOBHI BJIACTHUBOCTI, O3HAKU 301KHOCTI,
abcoyfoTHa 1 YyMOBHa 30DKHICTh. HalOmmkeHe OOYUCIECHHS HEBJIACHUX
1HTEerpasiB.

1.2.5 KpaTHi Ta KpuBoJiHiiiHi iHTerpaamn

3amaui, MO NPU3BOIATH N0 TOHSATTS KpaTHoro iHTerpana. [loasiiini i
MOTPifHI 1HTErpaJii, IXHI OCHOBHI BJIACTMBOCTI. OOUYMCIICHHS TMOJBIMHUX 1



NOTPIAHUX IHTETPAJiB y AEKaPTOBUX KOOpPAMHATAX. 3aMiHa 3MIHHUX Yy KpaTHUX
iHTerpanax. I[lepexin Bij AeKapTOBUX KOOPAMUHAT A0 MOJSPHUX, IIMTIHAPUIHUX 1
chepuyHUX KOOpAWHAT. 3aCTOCYyBaHHS KpAaTHUX IHTETpalliB ISl OOUMCICHHS
00’€eMiB 1 IJIOMIL, 1711 O3B’ A3aHHS 3a/1a4 MEXaHIKH 1 (DI3UKH.

3amavi, MO TPU3BOJATH 10 KPUBOJIHIMHUX I1HTErpajiiB. BusHauenHs
KPUBOJIIHIMHUX 1HTErpaliB MEPIIOro 1 PYroro pojy, iXHI OCHOBHI BIaCTHUBOCTI
W oOuucrnenHs. ['eoMeTpuuyHl 1 MEXaHIYHI JIOJATKH. 3B’A30K  MIXK
KPUBOJIIHIHHUMH 1HTETpaJlaMH MepIIoro 1 apyroro poay. ®opmyna I'pina.

1.2.6 {udepennianbHi piBHAHHSA

3BuyaitHi nudepeniianbhi piBHsHHS (JP). OcHoBHi Tunu JIP 1-ro
nopsiiky. OcHoBHi Tunu JIP Bumux nopsiakis. [P, mo npunyckaroTh
MOHKEHHS NopsAaKy. JIiHiiHI oHOpiAHI Ta HeoaHopiaH1 [P 2-ro mopsaxy i3
ctanumu koediientamu. Cucremu niHiHUX JIP 1-ro nmopsaky.

1.2.7 Teopisi IMOBIPHOCTI Ta MATEMATHYHA CTATHCTUKA

[Ipenmet Teopii imoBipHOCTI. [ToHsTTs BunaakoBoi nmoxii. Knacudikaris
noniit. [Ipoctip enementapuux noaii. Oneparlii Haj MOIIIMH Ta BIATHOCUHUA MIX
HuMU. Anrebpa moail. Kiiacuune 1 reomeTpuyHe BU3HAYEHHS IMOBIPHOCTI.
Busnayenns: ymoBHOi iMoBipHOCTI. He3anexxHiCTh MOIii, IMOBIPHICTh TO0YTKY
nonii. Teopema mpo MOBHY iMOBIpHICTh, Gopmynu baiicea. IlocminoBHICT
HE3aJIEKHUX 1CMHTIB, cxema bepHyi.

BunankoBi auckpeTHl BeaudyuHU. Psag posnoainy. DyHKIIT po3NoaiuTy
BUIAKOBOI BEJIMYMHU Ta 1i BIacTUBOCTI. HemepepBHi Ta TUCKPETHI PO3MOALIH.
[lpuknagym  po3nmoOAULTIB:  HOPMAaJbHUW, TyacOHIBCHKHUM,  OlHOMIaIbHUM,
pIBHOMIpHUHM, TOKa3HUKOBUU. CyMICHMI pPO3MOMLT JEKUIBKOX BHIAJIKOBUX
BenuunH. KoedilieHT kopensilii.3aKoH BEeIUKUX YUCE.

OcCHOBHI BIJIOMOCTI 3 MaT€MaTUYHOI CTaTUCTUKH. | '0OJIOBHA CYKYIHICTb 1
BuOipka. Posmomimn Crelonenta Ta  xi-kBazapaT. Kpwurepiii Ilipcona.
MaremaTuyHe OYIKYBaHHSI, TUCIEPCis, MOMEHTH, MOJia, MeJlilaHa BUIAIKOBOL
BeJMuMHU. MeTo1 HaliMeHIuX KBaipaTiB. CTaTUCTUYHE MOJICIIFOBAHHS.

[ToHsATTS TIPO TIEpEBIPKY CTATHUCTHYHUX Timote3. [loHATTs mpo kpurepii
sroau. [lepeBipka rimoTe3 mpo piBHICTh YACTOK 1 cepeaHix. Bubip kputepiro s
MePEeBIPKU CTATUCTUYHOI T1TTOTE3H.
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II METOJIUYHI BKA3IBKHA
2.1 3araabHi nopaaun

OcHoBHOIO (OPMOIO HaBUaHHS CTyJEHTa € po0oTa 3 HaBYAIbHUM
MaTepiajioM, IO CKIAJAEThCS 3 TAaKUX CJIEMEHTIB: BHUBUCHHS Martepiany 3a
JIOTIOMOTOI0 TIJIPYYHUKIB Ta HaBUAJbHMX TMOCIOHMKIB, pPO3B’s3aHHS 3ajad,
camorepeBipka, BUKOHAHHS NPAKTUYHUX  Ta KOHTPOJbHUX poOiT. Ha
JOTIOMOTY ~ CTyJIGHTaM  YHIBEpCUTET  OpraHi3ye YHTaHHS JICKIIIH,
MPOBEICHHS TMPaKTUYHUX 3aHATh. KpiM TOro, CTyJI€HT MOKE€ 3BEpPTaTHCS 0
BUKJIaJlaya 3 TMHUTAHHSIMHU [JIs OJIEp>KaHHA KOHCynbTamii. OJHaK CTYyIEHT
[IOBUHEH naMm'siTaTd, 10  TUIBKM TPH CHUCTEMATUYHIA 1 HaIoOJIeTJIHBIi
CaMOCTIHHIA poOOTI JomOMOra BUKJIAJaya BUSBUTHCA IOCUTH €(PEKTUBHOIO.
[Iporpamoro nependavyaeTbCsi HAMMCAHHA MOJYJIBHUX KOHTPOJIBHUX POOIT, 10
OIIIHIOETHCSL  3TIIHO 3 poOodoro mporpamoro. Bcs pobGota mNoBUHHA
BUKOHYBATHCSI CaMOCTIMHO 1 CIIY>)KHTH JIEIKOI MIPOIO 1 FapaHTIE TOro, IO
JaHa TUCIUILIIHA € 3ACBOEHOIO CTYJEHTOM.

Hacamnepes cTyieHT MOBUHEH po310paTUCs ¥ 3MICTI OKPEMOi TEMU KypCy
3a JOTOMOTOI0 HABEJIEHO1 Y MYHKTI 1.3 HaBYaiabHOI Ta METOJIMYHOI JITEPATYPH,
30KpeMa KOHCIEKTY JIEeKIH , a sSKIo Mpu WOT0 BUBYCHHI BUHUKJIM MUTAHHA -
BUKOPHCTOBYBATH 1HITY OCHOBHY Ta JOJIaTKOBY JITEPATypy Ta MOBYAHHS JIO i€l
teMu. [licns bOro, KOPUCTYIOUUCH II€I0 K JITEPATYPOIO, MOTPIOHO BIMOBICTH
Ha MUTaHHS JUIsl CAMOTIEPEBIPKH 110 1Iiil TeMi, sIKi HaBeJAeH1 Y KOHCIIEKTI JICKIIHN 3
muctuiuring. Koy monepenHiil MyHKT BUKOHAHO, CTYJIEHT MOXE IMEPEXOIUTH
JI0 BUKOHAHHS MPUKIAJIB KOHTPOJIBHUX 3aBJaHb , IO BIANOBIIAIOTH BUBYECHIN
TEMi, BAKOPUCTOBYIOUH HaBEJCHI PO3B’I3aHHS THIIOBHX 3a]1a4.

Jlam mepexopTe 70 BUBYCHHS HACTYITHOI TEMHU .

2.2 MeToau4Hi BKa3iBKH /10 PO3B’si3aHHs 32/1a4 Ta TUNOBI NMPUKJIAIN
3aBJaHb 10 TeMax

2.2.1 EneMeHnTH JIiHiliHOT a;1re0pu Ta aHAJITHYHOI reomMeTpii
Jimepamypa: [1,§5-7],[ 2,ra.1, §1-3],[ 3,0m.2],[ 4,rn.2], [1,§3],[ 2,r1.5, §1,3,5].

Mpukaan 1. Jlani roukn: A(3;-1;2); B(2;3;2); C(5;0;-4); D(-1;2;1).
3HaiiTi KyT Mixk BekTopamu AB ta AB-2CD

Po3B”s13aHHs1. 3Hali1eMO KOOpAMHATH BEKTOPiB. JJIs ITbOTO BiJ KIHIIEBUX
KOOPJAMHAT BiIIHMEMO ITOYATKOBI:

AB(2-3;3-(-1);2-2); AB(-1;4;0) ;CD(-1-5;2-0);1-(-4)); CD(-6;2;5) ;
2CD(-12;4;10) ; AB-2CD(-1-(-12);4-4;0-10); AB-2CD(11;0;-10)

Tenep 3HaiieMo CKalgpHUNA JOOYTOK LHMX BEKTOPIB, KOPHUCTYIOUUCH
(hopmyiioro: 5-5=xa-xb+ya-yb+za-zb



(AB-2CD)-AB=11-(-1)+0-4+(-10)-0=-11
OO0umcIIMO JOBKHNHH BGKTOpiB, IO INICPEMHOKYIOTHCA:
| AB |=(-1)* +4%+0% =17 ; | AB-2CD |=4/112+0%+(~10)* =221

b

. . a
KyT Mi>k BekTOpaMu 3HaiiieMo 3a GopMyJio: @ = arCCOS(ﬁ
al-

AB-2CD- AE) arccos(———)
AB-2CD|- ‘ ‘ J_ «/22

@ =arccos(

BignoBiab: ¢ =arccos(———— N2 \/f)

IMpuxnan 2. 3HaliTH OMUHUYHUAN BEKTOD, 110 KoJTiHeapHuit 10 Bektopa AC X
BC

Po3B”’sa3anns. O6uncinmo koopauHatu Bektopis AC Ta BC:
AC(5-3;0—(-1);-4-2); AC(2;1;-6) ; BC(5-2;0-3;-4-2); BC(3;-3;-6)
3naiinemo BekTopHuiit 1oOyTok AC X BC 3a popmyroro:

o i j ok
Tk ACxBC=2 1 -6|=
axb=x, Y, Z,: 3 -3 -6
Xp Yo Zp 1 -6 -2 -6 -2 1 L.
ot -J- k- =-24i-6j-9k
‘—3 6 I3 -6 " -3 )

HopmyeMo 11eit BekTop, 115 IIbOr0 NOTPIOHO 0OUYHUCIUTH HOTO TOBKUHY:
| ACXBC | =+/(-24)? +(-6)? +(-9)? =693
Koopaunatu opta o0uucaumMo 3a GopmMmyIioro:
Xa Ya Za 24 -6 . -9
ACxBC
3’ (ARCxBO).( 5537 /603 ' /603

a(=2

)

24 -6 -9
V693’ J693 J693

Binnosiae: (Exﬁ) ( )

IMpukaax 3. 3HaiiTn 00”°€M Mapasielenureny, o MmooOyI0BaHUNA Ha BEKTOpPax

BC, BD, BA
Po3B”’s3anns. O6uncnumo koopaunatu Bektopis BC,BD ta BA:

BC(3;-3;-6); BD(-1-2;2-3;1-2); BD(-3;-1;-1); AB(-1;4;0) ; BA(1;-4;0)

06”eM mapanenenunenay, IO MOOYIOBaHMN Ha IHUX BEKTOpax, YHCEIHHO

JIOPIBHIOE MOJIYJIIO iX MIIIAHOTO A00YTKY, KM 00UHCIIOETHCS 32 POPMYJIOIO:
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3 -3-6(0)(6
o Xa Yo &l y -|BCBDBA |=|[-3 -1 -1|=|-72|-| 0 |-
abe =X Vo 2l 1 -4 0 | 3) (12
XC yC ZC
~|-69-18/=|-87|=87
Bignosine: V,,, =87 en’

Hpuknanx 4. 3HaliTH 3HAaYEHHSI MAaTPUYHOTO MHOTOWIEeHa: D = -2B*+B+2E;..
Po3B”s13ann.

6 0 -2)(6 0 -2) (40 -4 -16 -80 8 32 200
B°=BB=|{0 6 2|0 6 2|= -4 40 14 |;-2B°=| 8 -80 -28|; 2E,=|0 2 0|;
-2 2 2)\-22 2)\-16 14 12 32 -28 -24 002

D=-2B°+B+2E,=| 8 -80 -28|+|0 6 2 |+0 2 0|=| 8 -72 -26

-80 8 32)(6 0 -2y(200)(-72 8 30
32 -28 -24) (-2 2 2)100 2) {30 -26 -20

-72 8 30
BignoBinn: D=| 8 -72 -26
30 -26 -20

Ipuxnan 5. 3naiitu po3B”’s30k nanoi CJIAP A)3za nmpaBusiom Kpamepa,
b) metoniom ["aycca Ta B)3acobamu MaTpuyHOTO YMCICHHS.
2 X +3y - z 3

X+ Yy + z= 7.
X -2y + z= 4

Po3B”si3anHst. A)OOGUuCINMO BU3HAYHUK CUCTEMHU Ta MEPEKOHAEMOCH, 1110 BiH
HE JOPIBHIOE HYJIIO:

2 3 -1
A=1 1 1{=2+2+3+1+4-3=9=0
1 -2 1

3rigno 3 npasuiom Kpamepa, ckinagemo BusHauHuku A;, A,, Ay 3aMiHIO0OYH
CTOBIIIi BUXiJHOTO BU3HAYHUKA HA CTOBIIELb IPABUX YACTHH:

3 3 -1 2 3 -1
A =7 1 1|=3+14+12+4+6-21=18;; A,=1 7 1|=14-4+3+7-8-3=9;
4 -2 1 141
2 3 3
A,=[1 1 7|=8-6+21-3+28-12=36; 3a popmynamu Kpamepa,
1-24
A1. AZ. 3 — — — — _36_
X_K,yzf,z:—. Tomy X———2,y———1,z—?—4

BinnoBinb: x=2;y=1;z=4.
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B) /st 3py4yHOCTI moMiHsiEMO MiciisiMu | Ta 2 piBHSHHS. Maemo:
X+ Y+ z= 7
2 x+3y- z= 3
X -2y + z= 4
Bimiiimemo Bix 2 psinka 1-ii, moMHOKeHUM Ha 2, Ta Bix 3 psaaka 1-i:
X+ y+ z=17
y -3z =-11
-3y + = -3
[ToMiHsieMo MiciisiMU 2 Ta 3 CTOBIIII Ta OTPUMAEMO CUCTEMY TPUKYTHOTO

BUTJISITY, 3 SIKOT Iy’Ke€ 3pyYHO BU3HAYaTH HEBJIOMI, 1Iy4H 110 "cXoauHKam"
3HU3Y JOTOPH.

X+ Z+ Y 7
-3z+ y=-1
-3y = -3
3 3-ro piBusiHHS Maemo Y=1; IlizcraBumo 11e y 2-€ piBHAHHS Ta 3HAAEMO Z:
-3z+1=-11; -3z=-12; z=4; IlincTaBumo 11¢ y 1-¢ piBHSHHS Ta 3HANAEMO X:
X+4+1=7; X=2.
BignmosBigb: X=2;y=1;z=4.
B) 3 nynkty A) nam"sTtaemo, 1110 BUBHAUHUK CUCTEMU A=9z0 , TOMy OOEpHEHA
MaTpuls icHye. 3HaiaeMo i METOJOM NpHeNHAaHOi Matpuul. g 1poro
BUIHILIEMO aIre0paiuHi MIHOPHU €JIEMEHTIB MaTPHIIl CUCTEMHU:

1 1 11 3 -1 2 -1
Au=l_y 473 A=y 1‘: I e e R ! 1‘:3’
2 3 3 -1 2 -1 2 3
A23:_‘1 -2‘:7; Par=y 1‘:4; A=y |73 Asmlp =l
3 -1 4 , (314
Ipuennana matpuns: A =/ 0 3 —3;a06epHeHa:A'1=Z-Anp=§ 0 3 -3}
-3 7 -1 37 -1

CroBIIELIL HEBITOMHUX
3 -1 4)/(3 9-7+16 18) (2
X:A‘l-B:% 0O 3 -3||7 =é 0+21-12 :% 9 |=|1}
-3 7 -1)\4 -9+49-4 36) (4
Bianosiae: X=2;y=1;z=4.
Ipukaan 6. Hanucatyu piBHSHHS NPSAMOI Y BIAPI3Kax Ha OCAX, SIKILO BOHA
pPOXOAUTh uepe3 Touky M (2;3) Ta mapanenbHa 10 npsimoi  3X+2y-1=0.
Po3B”’s3anHs. OCKUIbKY NapaneabHi IpsiMi MalOTh OAWH 1 TOW e HOpMaJbHUN
BEKTOp, IlIyKaHa npsiMa Mae piBHAHHS 3X+2y+C=0, ne C noku 1o HeBioMo,
ajie Moke OyTH 3HANJCHO 3 YMOBH, 1110 KOOPAUHATH TOUKK M(2;3)
3aJI0BOJIBHSIIOTH PIBHAHHIO TIpsiMoi: 3*2+2*3+C=0; C=-12,;
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OTxe, piBHsHHS npsMoi 3x+2Yy-12=0. [lepeTBopruMO HOTO 10 BUTITALY Y
BiJpi3Kax Ha ocsX. i Hporo moAiIMMo OOMIB1 YaCTUHH PiBHAHHA Ha 12 Ta
NepeHeceMo BUIbHUI wieH npaBopyd: 3x+2y-12=0.[:12 ; x/4+y/6=1,
Binnmosiab: x/4+y/6=1;

Ipukaan 7. 3HalTH KyT MK IpssMumMu Y=X-8 Tta X/2-y/7=1.

Po3B”si3anHst. KyT Mk mpsIMUMHU Ha TUIONTHMHI OOYHCITIOETHCS 3a (HOPMYJIOHO:
ko -k,
1+kk,
TYT TpsiMi 3alaH1 PIBHAHHAMU 3 KyTOBUMH Koe(]illieHTaMu. 3 EpIIoro
piBHSIHHS 6auuMo, 1O K, =1; J[pyre piBHAHHSA MTOMHOXHMO Ha 7 Ta BUALTUMO V' Y

tgp=

7 5
JIiBY YaCTHHY: y:%x—7; Tomy K, =5 tgp= 12;17 _ % =g ;BiIlHOBiIlb!CDZarCtgg
12 |2

2

Ipukaan 8. Hanncaty piBHSHHS IUIOIIWHMA, IO TPOXOAUTH Y€PE3 TOUKU
A (2;-1;3); B (0:-2:5); C (1;151).
Po3B”’s13anHs1. PIBHAHHS MIIONIWHY, 10 MPOXOAUTH Y€pE3 TPH 3aJjaH1 TOUKH:
X=Xy Y=Y1 Z2-%4
X;=Xy Y=Y Z,-2%)|=0
X3=Xy Y3=Y1 437
[TincraBumo koopauHaTu Touok A,B,C:
x-2 y+1 z-3 x-2 y+1 z-3
0-2 -2+1 5-3=0; |-2 -1 2 |=0;
1-2 1+1 1-3 -102 -2
Po3kpreMo BU3HAUYHUK PO3KIIAJIOM I10 NEPLIOMY PSAKY:
-2(x-2)-4(y+1)-3(z-3)=0; -2x-4y-3z+9=0.
BinnoBiab: -2x-4y-3z+9=0.

Ilpuknaou KoHmpoILHUX 3A60aHb

Bapianm 1
1) Hani Touku: A(1;2;1); B(3;0;-4); C(-2;3;5); D(2;1;-1). a) 3naiitu kyT Mixk BekTopamu AB Tta CD; 6)
O6uucnutu wiomty TpukyTHuka BCD; B) Ilepesiputy, un Hayexars Touku A,B,C,D 10 onHi€el mIomuHH.
-1 1 -1 1
2) Janamatpuus A=| O 2 1 —1]. a)3naittu matpuuro B=AeAT; 6) 3naiitu D = -2B*+B+2E;.
I 0 0 1

3) 3muaiitu po3s’s3ok CJIAP a)3a npasuiiom Kpamepa; 6)merogom "aycca; B)3aco6aMu MAaTPHYHOTO YHCIIEHHS.

2 x + 3y - z =
x + y o+ z =
x_2y+ z =

13



Bapianm 2
1) dani rouxu: A(2;5;-1);B(4;1;-2);C(3;3;1);D(4;-1;-2). a)Uwm € cepen Bekropis AB,CD,AD B3aeMHO meprieH -
kyJspHi? 6)Uu € cepen Bekropie AC,BD,BA komineapsi? B)Uu yrBoprootsh BekTopr BA,BC,BD mpasy Tpiiiky.

1 -1 10
2) Jamamatpuuas A=| 1 —1 1 2. a)3naittu marpuimo B=AeA"; 6) 3naiitu D = B>+2B+3E3 .
-1 1 0 0

3) 3maiitu po3s”s30k CJIAP a) 3a mpasmiom Kpamepa; 6)meronom [aycca; B)3acobamMu MATPHIHOTO YHCIICHHSL.
5x + 2y -3z= 1
x - y - z = -3
3 x 43y + 2z = 8
Bapianm 3

1) Jani Toukn: A(3;-1;-2);B(2;3;4);C(5;0;-1);D(-1;2;1). a) 3uaiitu [Ipag CD; 6) OGUHCINTH IUTONLY Mapajesio-
rpama, 1o obymoBanuii Ha Bektopax BC ta BA; B) [lepesiputn komrutanapsicts Bektopis AC, BC,AD.

01 1 0
2) Manamatpuugs A=| 2 1 0 —1|.a)3naiitu matpumro B=AeAT; 6) 3uaiitu D = -B?+3B-E3.
01 0 1
3) 3muaiitu po3s’s3ok CJIAP a)3a mpasuom Kpamepa; 6)meronom ["aycca; B)3aco6aMu MAaTPUYHOTO YMCIIEHHS.
x - y + 4 z = 1
3 x + 2y - z =13
2 x + y — 2 z = 8

Bapianm 4
1) Hani Touku: A(4;0;2); B(3;-1;1); C(2;5;-4); D(5;-3;-1). a) 3naiitu 3naueHns supasy: (3AB-2CJ])(AC+2BD);
0) 3HaliTH OJMHUYHHI BEKTOP, NEPIEHAMKYIISIPHUIA 10 BekTopiB AB ta AD; B) 3HaiiTh 00”eM mapanenenu-
neny, mo modymoBanuii Ha Bektopax AB, AC, AD.

1 1 1 1
2) JManamatpuua A=| 0 —2 0 2 |.a) 3uaittu matpumo B=AeAT; 6) 3uaiitu D = 3B>B+Es .
2 0 0 -1

3) 3muaiitu po3s’s3ok CJIAP a)3a mpasuiom Kpamepa; 6)Meroaom "aycca; B)3aco6amu MATPHYHOTO YHUCIICHHS.
3 x -6y + z = 1
2 x 4+ y — 2 z = 3

4

4 x - 3 y - z

Bapianm 5
1) Jani toukn: A(1;2;3); B(-1;3;2); C(7;-3;5); D(0;1;1). a) 3uaittu kyT Mixk Bektopamu AB Ta CD;
6) O0uncuty mwionly Tpukytauka BCD ;  B) 3naiiti 00”em Tetpaeapa ABCD.

2 -2 0 O
2) Jana matpuus A=| —1 1 1 —1/. a)3uaiitu matpuio B=AeAT; 6) 3naiitu D = 2B**B-2E;.
-1 0 -1 0
3) 3maiitu po3s”s30k CJIAP a) 3a mpasuiom Kpamepa; 6)meronom ["aycca; B)3aco6amMu MaTpHYHOTO YHUCIICHHS.
2 x +4 y + 3z = 1
3 x - y + 2 z = -1
x + 3y + 4z = 3
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2.2.2 Betyn 10 MaTeMATUYHOT0 aHAJIZY
Jimepamypa: [4] ] ton. 11, §1-10; ro. 111, §1-19; ri. V, §1-7; r. X, §1-10; [5] r.
X1, . XII; [10] . 1V, § 1-7; rn. X1, § 1-2; . XIV, § 1-7

3 g2 _
Mpukaan 1. 3uaiitn lim 4x 35 X" +3X 2.
X—>0  3X° —4X+5

3 2
X X X 2
, _ 4x3-5x% +3x-2 o 435 5+35-—7 4
Po3p’si3anns. lim 3 =—= |im X X x° x° ="
X—0  3x°—4Xx+5 N 3
3—3—4—3+—3
X X7 X
. Sin5x
Mpuxnax 2. 3uaiita  lim
x—0 2X

Po3B’si3anus. J1J1s1 pO3KpUTTA HEBU3HAYEHOCTI BHUKOPUCTOBYEMO TIEPIILY
sin a X
=1
ax

sin 5x 0 . sinbx 5x 5 . sinbx 5
= = lim ° =— lim =

lim
4yaoBy rpanumio A

Maemo lim
x—0 2X

0

x—0 5X 2X 2x-0 5x 2

2
X -1
HMpukaax 3. 3paiitu IM ————— |
P A x>-1x2 —4X+5

Posw’ . im x> -1 _iim (x-D(x+1) -1-1 2 1
O3B fI3aHHA: o1 X2 _AX 45 x> (X+1)(X_5) -1-5 6 3
Wt 2X+1
Mpuknag 4. Smaitn  |im | y_3
X—>00
i\ 2% +1 . wr2 \2x+l
Po3p’s3aHHA: |im =(1 )= lim (1, 271 =
X—3 X—3
X—>00 X—>0
5 \2x+1 5 )(5_353 (2x+1) 10x+5
X— _
lim (H:J = lim (“x-sj = lim e x=3 = =¢?
X—>0 X—>00 X—>00

Ilpuxknadu KOHMpPoONLHUX 3A60AHD
Bapianm Nel.
OO0uucnauTH rpaHulli

2 _ _ _ x-1 2_
3 -5x -2, Hnl(zx 3) 3. fm arctg2x 4.l 2x2 3+l g x
2x +5 +x+4 20414+ 2x -1

1.lim

x—2 2)62 —-x—-6 T xSw® x50 4x Txow 3x
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Bapianm Ne2
OO0YHCIUTH TPAHMIII.

2 1-2x 2 2
Llim "X "0 5 gm (1= ] 3 T g g =t 5 gy or ]
X3 x T —6x+9 o x+4 x>0] —cosdx 241 —4x —3 x->=5x’ +3x> -2x
Bapianm Ne3
OO0YHCIUTH TPAHMIII.

2 X 2 — 2 —
Lm0 o fim(4-3x) 3 lim X2 4 g T g gy [T 008X
x—3 X —27 x—l x~>2,/4x+ _3 X —w 3x +1 x—0 X
Bapianm Ned

OO0YHCIUTH TPAHMIII.
2 2-x 2 _ 3 _
1 b 2x +15x+252 ﬁm(smzj 3. Im 5x% —2x +14 i | V2x® +1 & fm 1—cos4x

ko5 5—4x—x?  xon\3x —4 xow 2x? 4x =3 x-oarcsin( 5x°)  x—02arcsin *2x
Bapianm Ne5
OOYHCIIUTH TPAHMIII.
2 . 4x+1 _
Loim 2= i [ 2 3 0m Y23 g iy ysin L 5, fim 783
x—2 x° - X —>© X — x—3 X _9 X — X x—0 6_x

2.2.3 /MudepenuiajbHe 4YuCIeHHA (QyHKOiii oaHiei Ta 0ararbox
3MIHHHX
Jimepamypa. . [2] tn. 11, § 1—8, ur. 111, § 2-24; [3] rn. 111, § 1—4, rn. IV.,§ 1-7;
[4]. oo I, § 1—5, [5], ron. 10, § 1-4; o 110, § 1-2;

Hpuxaan 1. 3naiity moxigay yHkuii y=(sinx+4)3
Po3p’s13anns. {151 oOurciieHHs TOX1IHOI CKOPUCTAEMOCS ITPaBUIIOM OOUHCIICH-
HsI TTOX1JTHO1 CKJIQHOT (PYHKIIIT, @ TOTIM CyMHU JBOX (PYHKITIH sinx+4:

y' =3(sinx + 4)2(sin X+4) =3(sinx + 4)2 COSX

. . 2
Hpuknax 2. 3Haitta noxigay gyskmii V =19 (In x°) .
Po3p’s13anHsi: 3a npaBuIoM 0OUYKCIICHHS MOXI1IHOI CKJIaHOI (PYHKIIIT MAaEMO:

!

y,:(tg(ln XZ)) :E(]m(m X2) Im]m-%(xz) =
1 1 2
cos?(in x? iF'ZX " cos(in 2 X

' X(t) =Inctgt
Mpuxnan 3. 3HaiTH NoXiaHY QYHKITT Yx: y(t) = 1

cos? t

1

Posp’si3anns. 3HaligemMo  xi = -2 =

ctgt \ sin?t) sintcost
yi :—Zcos_st(—sint)zzs'nt. Toni y’x=y—f:23'nts'ntC°St=-2tgzt.

cos’t Xt cosSt
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IMpuxnang 4. 3HalTH YaCTWHHI MOX1JHI MEPUIOTO Ta APYroro NOpSAKY PyHKIil
z =3x*y* +15sin x- y°
Po3B’sa3anHs:

0z ] '
— =(3x%y? +15sin x-y?
OX ( y y )

%:(3x2y2 +15sin x- y3)’x :3x2(y2), +15sin x-(ys), =6x°y + 45y -sin x

x =3y2(x2)’ +15y°-(sin x) = 6y?x+15y?-cos X

o2

XZ
0%z

2

(6y2x +15y° - cos X)x =6y® —15y° -sin x

(6x2y+45y2 -sin x)y =6x* +90ysin x

0%z
oxoy

=(6y2x +15y° - cos x) y =12yx +45y? - coS X

Ilpuxknadu KOHMpPONLHUX 3A60AHD

Bapiaum No 1
: : 5x°
OGuucyuty o npasuiy Jomitams: 1) Im ——:
x>01—cos4x
4 in2
3HaiiTi noxiaHy:2) y = (In X+ 7X2) Vx 3) y=In (tg —) 4 y=¢ e ex 5)y =arctg 1
X sin x

3HaiiTn YacTUHHI moXixHi [ mopsaky: 6) z=In ,lxz + y2

3uaiit wactuani noxigni Il mopsaxy: 7) z = 4x3+3x%y+5xy?-y?

Hocnimutn dyHKIiI0 Ta moOyaysaty ii rpadik 8) y = x4 —ox% + 3
Bapianm No 2

2
_ -1
OGuucauty 1o npasuiy Jlomitansa: 1) lim
x>0 cosX -1

3HaiiTi noxiaHy:2) y =

4x+2
3 3)y =cos(2x +5)4) y=arctg[2x+15) y = x-arccosx?

3uaiiTi acTHHHI TIoXigHi I mopsaky: 6) Z = X- sin(x + y)

3uaiitn yactuaHi noxigui Il nopsaxy: 7) z = 5x*-6x%y+10xy>-3

JHocniauti GpyHKIiro Ta modyaysarH ii rpadik 8) y = In(x2 +1).
Bapianm Ne 3

OGuucnut 1o npaswty Jlomitans: 1) Iimox-ctg7x
X—

1+sin x
1—sin x

3y =I°2x+1) 4y =x>-1 5) y=arctg/2x+1

3HaiiTu moxinHy: 2) y =

3HaiiTi vacTuHHI oXigHi I mopsaky: 6) Z = yIn X
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3uaiiti yactuaHi noxigui Il nopsaaky: 7) z = 6x3y?-4x siny+4

Jocniantu GpyHKniro Ta modyaysaru ii rpadik 8) Y = X + e X,

Bapiaum Ne 4

2
OGuuciuTr o mipaswiy Jlomitamst: 1) lim —2)(2 X2
-2 X% —3X+2

cosd4x -1 5

3HaiiTi noxinHy:2) Y = (eSin X —1)2 3)y=x>-arccos x 4) y= -
3-sin4x

)y =1tg%(2x)
3HaiiTi yacTuHHI moxigHi [ mopsaky: 6) Z = arcsin (Xy)

3uaiit wactunni noxinni Il mopaaky: 7) z =4x2y3- 3xy +10
Jocninntu QyHKILit0 Ta To0yayBaty ii rpadik 8) y= x2 -1,
X 2_ 4 ’
Bapiaum Ne §
2
. -3x+4
OGuuciuTr o npaswiy Jlomitamss: 1) Im x3—
oo 2x” +5x —1
sin x
1-cosx
3HaiiTi yacTHHHI noxigHi | mopsaky: 6) z= tg(3x + 5y)

3uaiiT oxigny: 2) Y = 3) y =arcctg 92X4) y=In 4(sin 2X) 5) y = X-arcsin 2%

3uaiit wactuani noxinni Il mopsaaky: 7) z=5X%y-6xy+10x°y?+4

Hocninntu QyHKILi0 Ta o0y ayBaty ii rpadik 8) y= x?

X +1'

2.2.4 TurterpajibHe YucJeHHs] PyHKUIT OHi€T 3MiHHOT
Jimepamypa: [1] rn. XVI- XVII; [2] tn. XVII; [5] r. 1V, [6] . XV, [7] roIIL.

Hpuxnax 1. OO6uucnutH iHTEerpas | = j4+—mdx
X
Po3p’si3anus. [IpuBoumMo iHTETpa A0 TAOIUYHOTO 3aMIHOIO:
3
1 _ U=4+Inx UE 5
U=d4+ix;du=—dx Tomi |—| 1 [ /U dU=""+C=5\(4+Inx)3+C
X dU = de § 3
2

Ipuxaanx 2. O6uucauty interpan | = IXZ sin x dx.

Po3B’s13anHs1. 3acTocoByeMO (OpMYJTy IHTETPYBaHHS BPO3APi0:

u=x% du=2xdu

IUdVZUV—IVdU. Tomi | = =X cosx+j2xcosxdx

dv =sin xdx; v =—Cc0s X

Jlnst oOuucieHHs OTpUMAaHOTO 1HTEerpaia ¢GopMmyidy IHTETpyBaHHS BpPO3IpPiO
noTpiOHO 3acTocyBartH 1ie pa3. [loznaunmo:

u=Xx; du=dx
Ixcosxd . i
dv =sin xdx; v =sin X

= XSin x—J'sin dx = xsin Xx+cosx+C
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2cosx+xsinx+c:osx+C.

dx

Mpuxnang 3. OOGuucauty iHTerpan | = :
jf\/x +3- (1+3\/x +3)
Po3B’si3anns. BanOBy}qu ippalioHanbHICTh, HO3HAYUMO X +3=1t%; dx = 6t2dt;

ITincTaBasgroun, Mmaemo | =—X

6t°dt
t3(1+t?

=6%/x +3 —6arctgv/x +3 +C.

Hpuknaa 4. O6uucnuty miomry Girypn, 06MekeHoi x = 3cosSt; y= 3sin3t.

= 6t —barctgt + C =

6_[ dt —

Po3p’si3anHsi. opmyiia 00UMCIICHHS IO TIOCKOT (irypu, 0OMekeHO1
t

KPUBOIO B TapaMeTpuuHii popmi S = jl//(t) ~@'(t)dt, me Y= w(’[), X :(0'(t).
4

VY namomy Bunanky o'(t)=3- 3cos’t- (—sint)= —9cos? tsint.

7l2 7l2

%Sz—'[ 3sin’t-(~9)-cos?t-sint dt:27j sin“tcos’t dt =

l2 z/2
=27 | L-cos2ty’ 1+C052t dt = —7I 1—2c0s 2t +Cos® 2t )-(1+ cos 2t )dt =
2 8 2

0
277Z/
:—j (1—c032t—00522t+cos3 2t )dt =
8 0
nl2 wl2
12 712
=£t —zls'n 2t —H 1+C084t I 1—sin 2t -cos2t dt =
8 8 2 8 ¢ 5
0 0
l2 wl2 7l2 wl2
27;; 27 1 27 1 1 . 27 1 . 275|n2t 27
—————— t|] —-=-=sind4t| +—-—sin2t| ——
"8 2 8 2 8 8 4 8 2 8 3 32

0 0 0 0
IMpukaan 5. 3HaliTH KOOPAMHATHU LIEHTPA Bard OJHOPIAHOT Pirypu, 0OMeKeHOi

JTHISIMU: \/;+\/§ =2 ; x=0, y=0.
Po3p’si3annsi.  BukopuctoByemo popmyu:
y. My .
Xe=——; Y= ;
Y Y
b b
M= [ y(yb —yn)dx My =[ v(yp —Yn)dx;
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VY Hamomy BUNAaKy Yy = (2—\/5)2; Ym =0 rpanumi interpyBanns a=0, b=4,y =1
3/2

4 4 2
(omHOpinHa (irypa). M = j(Z—\/c"))zdx = I(4—4\/6 +x)dx = (4x—4—;(/ > +X?) i=8/3
0 0

O0uncINMO CTaTUCTUYHHI MOMEHT 111010 oci OY.

4 4
My =IX(2—\/§)2 = [(4x —2x213 1 x?)dx =
0 0

X2 X5/2 X3

a2 22 L2 y\=-32/15
( 5 5/2+ )lo
32

Xe = Tk :8/3=4/5; y. =X, =4/5 ~KOOpPIAMHATH LIEHTPA Baru PO3MIIAHYTOI Qirypu.

Ilpuxknadu KOHMpPONLHUX 3A60AHD

Bapianm Ne 1
2
OGUUCIUTH : 1)!7 X 1 2) dex; 3) J‘de; 4) j&dx;
Jx3 -4 x3 x2 —7x+13 Vx+1
3HaWTH KOOPAWHATH [IEHTPa Barv OJHOPITHOI TUIOCKOT (Ppirypu, 0OMeKeHOT JTiHIsIMH: y2 =4x; x> = 4y
Bapianm Ne 2
(3x - 7)dx
OO6uncury: 1) dx 2) IX3X dx; 3)_[ I
I\/lT x> +4x° +4x+16 1/x+3+3,/(x+3

2y=2

3HaiiTi KOOPANHATH LIEHTPA Baru OJHOPIHOT III0CKOT Birypu, oomexeHoi minismu: 4y = X

Bapianm Ne 3

. 2
OGumcnuty : 1) J’de- 2) I 2 dx ; 3)jXCOS5XdX : 4) I dx

\cos® 3x ' 5-2x3 33x +1-1

3HaiTH KOOPAMHATH [IEHTPA Bard ILIOCKOT (Birypn, oGMerxeroi minisvu: X° —4y —16=0;y =0

Bapianm Ne 4
dx i dx 1
O e 1 2y pxacsin o3y [ O gy oxf e ex
YHCITHTH )jCOSZX(3th+1) )I 2 dx )jX x4+ 2%42 ] 4) J. M x dx

3HaiiTH KOOPJMHATH IIEHTPA Baru IUIOCKOT Girypu, oOMexeHol Jiniamu: Y = /4 — x*; y=0;y<0

Bapianm Ne 5

Yx +1
OGuuncyur: 1) sin x dx; 2) | xarcsin = dX 3) X;‘?')dx; 4) de
Im '[ X jx3+x2 2x j(\&+4)-z\l/x3

3HalTH KOOPJMHATH IEHTPa Bark IUIOCKOI (irypu, oomexeHoi miHismu: Y = In x; y= 0, x=e
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2.2.5 KpartHi Ta KpMBOJIiHiliHi iHTerpaau
Jimepamypa: [1] rn. X1V, XV ; [2], to. XIV, XV |; [5] ra. I, [6], rn. X1, X

i, [7], . 1 T
IMpuxnag 1. 3MiHUTHA TOPSATOK IHTETPYBAaHHS B TOBTOPHOMY 1HTETpai
1 1-y
Jdy ] f(xy)dx
0 12

Po3B’si3anHs. bygyemo 00macTs i1HTErpyBaHHS 110 MEXaX IHTETPYBaHHS:
yq =—1— y2 w,=1-y, y=0, y=1. 3ropu obiacts 0OMeKeHa KPHBOIO

- _{\ll—xznpu -1<x<0, 4Y

1-x npu 0<x<1

x2+y2=1 x+y=1
a 3HU3Y -NIPSIMOI0  y=(). TOMY MaEMO
1-y = -

1 =
[dy | f(x y)dx 1 0 1 X
0 _/1-y2

_0  1-x 1 1-x

Tldx [ f(xy)dy+[dx [f(x y)dy
-1 0 0O O

Mpukaag 2. O6YKUCTUTH TOTPIAHUM IHTETPYBAHHIM 00 €M Tij1a, 0OMEXEHOTO

nosepxuaMu: Z= 6-X2%-Y?2, Z?=X2+Y?; 7=0.

Po3B’sizanns. J{aHe Tiio oO6MexeHe 3Hu3y KoHycoM Z2=X?+Y? 3ropu — napa-

6onoigom Z=6-X?-Y? . Busznaunmo o6nacts D, 1110 € mpo-

ekiiero Tuia Ha momuHy XOVY. Po3B’s13y104u CHiJIbHO

PIBHSIHHS IOBEPXOHB , [0 0OMEXKYIOTh T1JIO,

2 2 2
AR Z1=2, 773,

Z=6-X2-Y2

7=6-x"-y’

Ma€EMO PIBHSIHHS TUIONIUHU Z=2, 110 5K IePEeTUHAIOTHCS
MOBEPXHI, TOOTO PiBHSHHA JiHIi, 1110 00Mexye 06nacTs D, €
X2+Y?=4. BuxopuctoByemMo GopMyIry

— r2(x.Y)
v mdxdydz:ﬂdxdyyzj dz

V D l//l(X,Y)

ne Z=Yi(x,y) i Z=Y2(X,y) - piBHSHHS HIKHBOI i BEPXHIil IPaHUIHUX
TIOBEPXOHb.
2

2
= 6-x - =
VEhaxdy” ) dz T H6-x%—y2 = X%+ y2)dxdy
D D

2 2
X“+y

Ockinpku 001acTh D - K0J10, TEpexX0IUMO 10 TOJSIPHUX KOOPAUHAT X=FCOSQ,
y=rsing,; dxdy=rdrde, 10 3HaXOISITHCS BCEPEIUHI 00JACTI IHTETPYBaHHSI, OTXKE
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KOOpI[I/IHaTa 0] 3MiHIO€TBC$I Bin 0 10 21, a KOOpI[I/IHaTa r—sig 0 g0 2.

V=2 r2 4 2= 16 27 —16 2r — 327
do[(6-r2 —r)rdr™ do(6————— L =
(I) (0{) ( ) I 06—~ ) . I 37 3
Hpuxaaa 3. O6yucIuTH KpI/IBOJIiHip”IHHﬁ iHTerpaJI
(4,4)
I= | (x +4x° y)dx+(y +— x )dy
1)
Po3zp’sizanns. [lepeBipumo, un BUKOHYeTbCs ymMoBa  OP(X,y) _ 9Q(X,Y):
oy OX
4.3
3 2 a(y3+—x )
O(X” +4x%y) _ 4.2, 37 a2
oy OX

YMoOBa BHUKOHYETHCS, OTXKE, 1HTErpall HE 3aJIeXKUTh BiA (HOPMH HUIAXY
IHTErpyBaHHA. Y SKOCTI HUisAXy iHTerpyBaHHs Biag Touku A (I, ) mo Toukm
B (4,4) obepemo muisix cnoudatky y3gomx JjiHIi AC, motiMm y3mosxk CB.
PiBastaast AC: y= I; dy=0; piBasaast CB: x= 4; dx=0. Buxigauii iHTerpan
HpeIICTaBJ'IHCTBCﬂ Y BUTJISIL:

4 3 4 4
j(x +4x21)dx+f (y3 + ;143)dy (—+4—) 4 ) 4 =467,5
1
Ilpuknaou KOHmMpPOILHUX 3A60aHb
Bapianm Nl

-1
. 3MIHUTHU TOPAJIOK IHTETPYBaHHS j dy j f dx+ j dy I f dx.
-2 —J2+y -1 /-y

. O6uucnutu ﬂ(lZXZ y2+16x3y3)dxdy; D:x=1] y:x , y:—\&.
D

. OGuucnutH j(z y—6X y3)dx+(2x—9x2y2)dyi L: x= ; y2 Bin 1.0 (0; 0) no 7.4 (2; 2)
L

Bapianm Ne 2

) ) 1 0 V2 0
. 3M1HI/ITI/I HOp}II[OK 1HTel"pyBaHH}I J‘dy J‘ f dX-I— J‘dy J‘ f dX'

0 -y 1 —/2—y2

. OGuucuTH H(gxz y2 +48x3y3)dxdy; D:x=1 y=+x, y=-x*
D

. OGuncmmn | (X _ 2) dx — xzydy , e AB — nomana ACB, 4 (2; 1), C (2; 4), B (3; 4).

AB\ Y
Bapianm Ne 3
: : V2 A2my?
. 3MIHUTH TOPSAJOK IHTETPYBaHHS Idy j f dx+ j dy I f dx-
0 1
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Ocwmemmmn [j(36x2 y2 ~96x%y% ) dxdy; D:x=1 y=3¥x, y=-x°
D

. O6umcauTH IX y dx +Xdy, ne AB — nomana ACB, A (1; 2), C (5; 2), B (5; 4).
X

AB
Bapianm Ne 4
, , 1y 22—y
. 3MIHMTH NOPAJOK IHTETPyBaHHs J dy J f dx+ J dy J f dx-
0 0 1 0

. O0uucnutu H(18X2 y2+32x3y3)dxdy; D:x=1, y:X3, y:—%.
D

. OGuucnuTH [xydx— x2 dy; y= 1 Bix 1.4 (1/2; 2) no 1.B (1/3; 3).
AB X

Bapianm Ne 5
. . -1 0 0 0
. 3MIHUTH NOPSIOK IHTETPYBAHHS Idx I f dy+ de J f dy.

2 _fo_y2 -1 X
- O6uncymTH ﬂ(Z?X2 y? +48x3y3)dxdy; D:x=1 y=x? y=-3Ix.
D

. O0uuciauTn J(X—Zy)dx—idyaﬂeAB: y = x3 Bin 4 (1; 1) mo B (2;4).
AB y

2.2.6 Indepenuiaibui piBHAHHSA
Jimepamypa: [1] rn. VIIIL ; [2] tn. XV, [5] ra.l, [6] ron. X1V, [7], 1.2, r1. IV

!
Ipuxaan 1. 3gaiiTi 3arajpHAN PO3B’SI30K PIBHAHHA V' = l+ X.
y
X

Po3p’si3annsi. PiBHAHHSA He MICTHTBh Y 1 Hajnexuth no tamy Y = f(X,Yy').

Tomy 3podumo 3aminy Y '=p i y' = p’. [IpuxoauMo 10 JIHIHHOTO PiBHSHHS

1 : . :
IEPLIOTO MOPAAKY p'=—= p=x . BUpimmmo Horo, BAKOPUCTABIIH M1JICTaHOBKY
X

p=uv. p'=uVv+VUu . PiBHSHHS NPUBOAUTHLCS IO BUTISAY Uu'v+V'U —Euv =x 3a

X
MeTooM bepHysti oaepKyeMo ABa PIBHSHHS 3 PO3IAUIBHUMHM 3MIHHUMU:
1 . dv. v _dv dx :
V-=v=0 1 uv=x 3 nepmoro —=—; —=—; Iny=Inx; 1 y=x
X dx x v X

[TincTaBUMO 3HA4YCHHS V Y Jpyre PiBHSAHHA W 1HTErpyeMo Horo: U'X =X abo

u’=1, 3BiaKiiIsA U= X + C. TaKUM YMHOM, MU 3HAUIILTH P = X(X+C) = X* +CX.
3aMiHIOIOYH p = dy i IHTErpYIOYH 1€ PIBHSAHHS, OJIEP)KUMO OCTATOUYHUI
dx

3 2
pO3B’sI30K dy_ X2 +cx; dy = (x> +cx)dx; y = X—+%+cl -
dx 3 2
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IMpukiaan 2. 3HalTH YaCTMHHUM PO3B’A30K piBHAHHA Y" — 2V =e*(X* + X —3),

110 33/I0BOJIBHSIE yMOBaM Y|, , =2 Y|, o=2.

Po3p’sizanHsi. Po3rissHeMO BiamoBigHe ojHOpimHEe piBHsHHA Y' —2Yy =0.
YacTUHHMIT pO3B’SI30K 1LOTO pIBHAHHSA INyKaeMo Yy BUIIsAm Yy =e*.
TTincTaBnsoun el po3B’sA30K y PiBHAHHS i CKOpOUyoUM Ha €, PUXOIMMO /10
xapaktepuctiuuHoro piBHsHHa K° —2k =0, 3Biaxina k, =0, k, = 2. Maemo 1pa

YaCTUHHUX pO3B’s3kM Yy, =e” =1 i y, =e®*. Ll cucrema QyHmameHTasbHA,

TOMY IO L;tconst- Tomy Ha iXHI OCHOBI OYyJIyeEMO 3arajlbHHil PO3B’SI30K
Y,

OJTHOPIJTHOTO PIBHSIHHS y =¢, +¢,e?*. OcKilbKM MpaBa YacTHHA 33aJaHOTO
pIBHSHHS Mae BUTIsAA € p,(X), YaCTUHHMH PO3B’A30K IIYKAEMO Y IMOAIOHIN
dopmi (k, 2 a; k, za) : y=1"(ax’ +bx+c), y' =e*(ax’ +bx+c) +c*(2ax+b);

y" =e*(ax® + bx+c) + 2e*(2ax + b) + 2ue*. IlixcTapasgeMo 1Ii 3HAYECHHS B 3aaHE
PIBHSIHHS 1 MPUXOAMMO JI0 TOTOXKHOCTI (SKY IOIEepPEeIHbO CKOPOTHMO Ha €” # 0):
—ax’ —bx+2a-c=x*+x-3 . IpupiBHioroun KoedillicHTH HPU OJHAKOBHX

CTENEeHSAX X JIBOpPYY 1 MpaBoOpydY, MNPUXOJUMO 1O CHUCTEMHU PIBHAHb IS
BU3HAYeHHd 4, b 1 ¢ —a=L-b=12a-c=-3, 3Bigking a=-1L b=-1Lc=1 i

YAaCTHMHHMI pO3B’s130k Habepe Buruagy: Y=e*(—x’—x+1). Ckragaemo
o . . . 2 2

3arajbHUN PO3B 30K HEOJHOPITHOTO PIBHAHHA @ Y =C, +C,e” +e*(—X" —x+1)
BusHauaeMo C, i C,3 MOYaTKOBHMX YMOB: Y' = 2c’e™ +e*(—x* —x+1)—e*(x+1);

y‘X:0=2=Cl+C2+l c,+¢C, =1

' K :

Yo =2=2¢,+1-1 2¢, =2
3 ocraHHbOi piBHOCTI C,=1. Tom ¢, =0 1 yYacTMHHMHA PO3B’SI30K
HEOHOPITHOTO PIBHSAHHS, IO 3a/JI0BOJIbHSE 3aJaHl TOYaTKOBI YMOBH,
onepxKyeMo y BuTIsmi: Y =€ +e*(—x* —x+1) =e*(e¥ — x> —x+1).

Mpukaang 4. 3HaliTh 3araibHUM  PO3B’S30K CHCTEMH 3a  JOTOMOTOIO
XapaKTEPUCTHYHOTO PIBHSIHHS. 3anucaTd B MaTpUIHIM Gopmi JaHy cUcTeMy 1 ii
PO3B’SI30K.

dx,

E = 2Xl + X2
dx?
T 3%, +4X,

Po3p’si3anns. Haramaemo, 1o 4acTUHHI PO3B’SI3KM CUCTEMM UIYKAalOThCS Y
BUrIAAi X, =, € i X, = ,e". Tlicna iXHBOI MiICTAHOBKM B 3aJaHy CHCTEMY i

CKOpOUeHHs Ha € oepikyeMo anreGpaiuHy cucTeMy
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(2-k)a, +a, =0

3o, +(4-Kk)a, =0
Bona mae HeTpuBianbHi (BIAMIHHI BiJl HYJIsI) PO3B’S3KH TUIBKU B TOMY BHUIAJIKY,
SKIIO 1I BU3HAYHHUK JOPIBHIOE HYJIO. 3alMCaBIIM IO YMOBY, MH OJECPKYEMO

XapaKTEPUCTHYHE  PIBHAHHS 1O  CHCTEMH  JIHIWHUX  OJHOPITHUX
nudepeHIiaTbHuX PIBHSAHB!

2-k 1
3 4—&‘
PoskpuBaemo Bu3HauHuk 1 oxgepxkyemo (2—-k ) (4-k )=0 wum
k? -6k +5=0, 3BigKu k, =1, k, =5. [TincTaBagroun KOKHE 31 3HAMIECHUX

3Ha4YeHb K y cucTeMy anreGpaidHux piBHSHB, BA3HAYAEMO 3HAUEHHS @) 1 @, a
3HAYUTh 1 YACTUHHI PO3B’A3KU X, 1 X,. BizbMemo Kk, =i 1 miacraBumo ioro B
cuctemy. OnepKumo

a +af’ =0

3a® 4330 =0
(TyT HeBimomi @, i a,, WO BiANoBiKaOTh 3HaueHHlo K, mosnaueni a i al’).
OtpumaHi piBHAHHS 3ajiexHl. ToMy BH3Ha4aeMO (3 TOYHICTIO JI0 CTajoro
muoxuauka a i af’) 3 mepmoro piBusuas a® =1, al’ =-1 i omepxkyemo
nepuri wacturHi po3s’ssku X =e' i x{P =—e'. Bisememo k; =1 i migcraBumo
roro B cucteMy. Onep>Kkumo

-3a? +af? =0

W _ 4@ _
3a,” —a,” =0.
. . o 1 .
Sl 1 B HOIepeIHBOMY BUIIAJKY, 3 EPIIOTro PiBHAHHA 3HalneMo a® = 3 al? i,

npuiiasaBmm al? =3, onepxumo a® =1.  OTKe, APYTMMHU YACTHHHUMH PO3-
B’si3kamu 6yayTh X2 =e”; x? =5¢™. Momuoxmemm x wa C,, a x ma
C, 1 gonarouu BiIMOBIIHI PO3B’A3KU, 3HAXOAUMO 3arajJbHUN PO3B’ 30K CUCTEMHU
x, =X +c,x? =ce' +c,e®
x, =c,x +c,x? = —ce' +3c,e”
3anuiiemMo B MaTpu4Hiil popMi 3a1aHy cucTemy 1 ii po3B’s30k. Cucrtema:
dx,

dt _ 2 1 X;
dx, |73 4)lx,

dt

t
P03B’SI30K: Xl_( & G e |,
X, —-c, 3c,) (e
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Ilpuknaou KonmpoavHuXx 3a60anb
Bapiaum No 1

2
1) 3naiiTi 3aransHui po3B’s30k JVY: yy" + (y') =1
2) 3HalTH YaCTUHHMI PO3B’ 30K AU(epEHIiaTbHOr0 PiBHIAHHS, IO 3a10BOJIb-HAE TOYaTKOBUM
ymosam: ' +4y' =12y =8sin 2x; y(0)=0, y'(0)=0.

3) 3HaiiTy 3aranbHU PO3B’A30K CHCTEMH 32 JOITOMOTOK0 XapaKTEPHUCTUIHOTO PiBHSIHHIL.

dx
—“=y-71,
a7

dy

— =-2x-5y.
dt y
Bapianm Ne 2

2
1) 3uaiiTu 3aranbpHuUi po3B’s3ok AY: (y') +2yy"=0
2) 3HaWTH YaCTHHHUN pPO3B’SM30K TU(PEPECHIANBHOTO PIBHSAHHSA, MO 3aJ0BOJBHSIE MOYATKOBUM
ymosam,. Y —B6Y' +9y = x* —x+3; y(0) =4/3, y'(0) =1/27

3) 3HaiiTi 3araybHUI PO3B’SI30K CHCTEMHU 3 IOTIOMOTOI0 XapaKTEPUCTUYHOTO PiBHSHHS.

dx
— =-3X-Y,
dt g
dy
—=X—-YV.
a7
Bapianm Ne 3

o o /4 !
1) 3naiitu 3aransHuii po3s’s3ok AY: Xy =Y
2) 3HAWTH YaCTUHHUN pO3B’A30K AUGPEPCHINATBHOTO PIBHAHHS, IO 3aJ0BOJIbHSE I[MOYaTKOBHM

ymosam,. Y" + 4y =e*; y(0)=0, y'(0)=0

3) 3HaiiTi 3araybHUI PO3B’SI30K CHCTEMHU 32 JIOTIOMOTOI0 XapaKTEPUCTUUHOTO PiBHSHHS.

dx

—=X+5

at Y
dy
—=—-X-3Y.
dt y
Bapianm Ne 4

. . " 1 in3
1) 3maiitn 3arampamii po3s’ssok JIY: YY" —2Ctg X- Y- =SIn°x
2) 3Haiitm 4YacTUHHMH pO3B’S30K AU(EPEHIIANbHOTO PIBHSHHS, IO 3aI0BOJIBHSE I10YaTKOBHM

ymoeam,. Y — 2y’ +5y = xe*; y(0)=1, y'(0)=0

3) 3HaiiTH 3arajabHUI PO3B’SI30K CHCTEMH 32 JOTIOMOTOK0 XapaKTePHUCTUYHOTO PiBHSIHHS.

dx

— =X-3y,

a )

dy

— =3X+Y.

a Y
Bapianm Ne 5

o o n !
1) 3naiitu 3aranpHuii po3B’szok AY: Y =Y + X
2) 3HATH 4YaCTWHHUI pO3B’S30K JM(PEPEHILIATBHOIO pPIBHAHHSA, HIO 33J0BOJIGHSE IMOYaTKOBHM

ymoBam,. Y '+5y'+ 6y =12cos2x; y(0)=1, y'(0)=3

3) 3HaiiTu 3aranbHUI PO3B’A30K CHCTEMH 3a IOTIOMOTOK XapaKTePUCTUUHOTO PiBHSIHHS.
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dx
— =4Xx+6Yy,
TR

dy
—Z =4X+2y.
gt e

2.2.7 Teopist iMOBIPHOCTI Ta MATEMATHYHA CTATHCTHKA
Jimepamypa:[2],n.1-4;[3],rn.1-3;[2],0.5-7;[3],r1.4-7;[2],11.8,9;[3],r11.8;[ 2] 1. 10-
15;[3],rm.9-13.

Mpuxnag 1. Ilpunax MicTuTh 7 €JIEMEHTIB, 3 SIKUX TpHU 3HOIIEHI. [Ipum
BKJIFOUCHHI MPUJIaay BUIAAKOBUM YHHOM BKIIFOUAIOTHCS TPU CIEMEHTH. 3HANTH
HMOBIPHICTB TOTO, 110 BUSABIATHCS BKIIOYECHUMH JBA HE3HOIICH] €IICMECHTH.

Po3p’sizanns. Hexaii monis A-{cepen BIMKHCHHX €JIEMEHTIB 2 HE3HOIIICHI }.

p(A):m n=C3: 7! _ 5X6X7 — 35 m:C2 % Cl _ 4! % 3! _ 2X3X1X2X3 _
n’ 7731x4l  1x2x3 ' 4 3

18 21%x2! 1!x2! 2
18. p(A)=— ~ 0,51.

Mpukaaxg 2. Jlug curHamizaimii Opo aBapii0 BCTAaHOBJICHO JBa HE3aJIEKHO
TPALIOIOYNX CHTHAII3aTOpH. VIMOBIpHICTH TOro, IO TP aBapii CIpAIoe
nepimuii  curHamszarop, jAopiBHioe 0,95, 1 WMOBIpHICTH UL JPYTroro
curHanizatopa jgopiBHioe 0,9. 3HaiiTh WMOBIPHICTH TOrO, IIO MpHU aBapii
CIpAItoe: a) Xxo4a O OJIMH CUTHANI3aTOp; 0) TUIBKU OJIMH CUTHAIII3ATOP.
Po3B'sizannsa. A; - {nonis, 110 MOJIATa€e B TOMY, 10 IIPU aBapii CIpalioe nep-
mmi curaamizatop}. P(4i1)= 0,95. 4. - {momis, 1o mojisra€ B TOMy, IO MPH
aBapii CrpaIfoe Ipyrui curHanizarop . p(A4z) = 0,9.
a) B - {npu aBapii cupaitoe xoya 6 oauH curHauizarop}. B = A1 + Ap. Tloxii A1
i Ta Ay cymicHi. Toni p(B) = p{A1 +A42)= p(A1 )+p (A2)-p(A1 x A2). lonii AlTa
Ay HezanexHi, Tomy p(A1dz)=p(A1) xXp(A2). Otxe, p(B) = p(A1) + p(A2)-p(Ay) X
p(42) =0,95+0,9-0,95 x 0,9 =1,85-0.855 =0,995.
6) C - {npu aBapii crpaioe TiIbKM OJUH CUrHAdizatop}. A;- {mpu apapii He
cripaiioe i-nit curnamizaropt. (i = 1, 2). C=A1A,+A; A, Jlonanku 1iei cymu €
MOAISIMA HECYMICHUMHM, @ MHOKHHUKH € TIOISIMHU He3aJISKHUMU. Toi
__P(C)=p(A142) +p(A1A2)=p(A1)Xp(A)+P(41) X p(A2). P(A1)=0,95,
p(A;)=1-p(4;) =1—-0,95=0,05. p(A2)=0,9,p(4,)=1 — p(A2)=1-0,9=0,1.
P(C)=0,95x 0,1 + 0,05 x 0,9 = 0,095 + 0,045 = 0,14.
IMpukaax 3. J[Ba BepcTaTu-aBTOMAaTH BUTOTOBJIAIOTH OJHAKOBI BUPOOH, SKi
MOTAJaI0Th Ha 3arajbHUi KOHBeep. [IpOAyKTUBHICTH MEPIIOTO aBTOMAaTa B JIBa
paza Ou1b HIX MPOIYKTUBHICTH Apyroro. Ilepmmii BepcTaT-aBTOMaT BUTOTOBIISIE
60 % BHPOOIB BUIIOTO TaTyHKY, a Ipyrui - 84 %. 3HailT UIMOBIPHICTH TOTO, IO
A) HaBMaHHS B3STUH 3 KOHBEEpa BUPIO BUIIOrO TaTyHKY, Ta TOro, 10 b) BiH
BUTOTOBJICHUN Ha MEPIIOMY BepCTaTI.
Po3B'sizanns. 4 - {HaBMaHHS B3SITHI 3 KOHBeEpa BUPIO Ma€ BUIIUIN TaTYHOK } .
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Hi- {HaBMaHHS B3STHI 3 KOHBEEPA BUPIO BUTOTOBJICHO HA MIEPIIOMY BEPCTaTi }.
H, - {HaBMaHHS B3ATHH 3 KOHBEEPA BUPIO BUTOTOBJICHO Ha IPYIrOMY BEpCTaTi}.
A) 3actocyemo popmyiry mOBHOT HMOBIPHOCTI:

p(A) =p(Hy) X p(A/H,) + p(Hz) X p(A/Hy)

p(H,) =3, p(Hz) =7 p(A/Hl) _ﬁ_ 0,6, p(A/Hy) = -~ = 0,84

(A)zg x 0,6 + 5 X 0,84 = 5 x (1,2 +0,84) = 0,68.

b) 3acrocyemo popmyay baiieca
_ P(Hy)xP(A/Hy) _3X06 04 _

P((H:/4) = p(H)XP(A/H)+p(H)Xp(A/Hz) ~ 0,68 0,68 0.59.
Ipuxknax 5. Ilpuctpiii ckiIagaeTbcsa 3 TPHOX HE3AJICKHO MPAIFOIOYUX
€JIEMEHTIB. ﬁMOBipHiCTL BI/IMOBH KOXXHOTO €JIeMEHTa B OJHOMY JOCIIJI
nopiBHioe 0,1. CkiacTu 3aKOH PO3MOJIUTY YKCJIa €JIeMEHTIB, 10 BIIMOBHUIIU B
oxHomy nociini.M[x],D[X],c[x]-?
Po3B'sizannsa. Po3risgHeMo BUMNAAKOBY BEIMYMHY X - YHCIO €JIEMEHTIB, MIO
BIIMOBHJIM B OJTHOMY JOCHTiAl. X- TUCKpPETHA BHUIIaJIKOBAa BeIHM4YrHA. BoHa MOXe
npuiiMati Taki 3HadeHHS: X31=0,X,=1,x3=2, Xx4=3. PIMOBipHOCTi, 3 AKUMH 11
3HAYCHHS MOXXYTh IPUUMATHUCh BUITAJKOBOIO BEIMUMHOIO X MOXKHA 3HAWTH 3a
dbopmynoro bepuymi.

P1=p3(0)=C3) x p° x ¢3,q = 1—p, p=0,1, g = 0,9.p,=0,9°=0,729.
P2=p3(1)=C3 x 0,1 x (0,9)? = —><01><(09)2 =3x0,1x(0,9)% =0,243.
Ps=ps(2)=C% ><(01)2><09——><(01)2><09—3><(01)2><09—0027

Ps=p4(3)=C3 x (0,1)3 x (0, 9)0 = (0,1)3 = 0,001.
BunajkoBa BeauunHa X Mae O1HOMIHAJIbHUN 3aKOH PO3MOALTY:

Xj 0 1 2 3

Pi 0,729 0,243 0,027 0,001

Kountpons: 0,729+0,243+0,027+0,001=1.
MaremaTudHe CrIoiBaHHS X 3HAXOIUTHCS 32 (OPMYJIIO0: Y- | X;p;
M[X]=0 x 0,729 + 1 x 0,243 + 2 x 0,027 + 3 x 0,001 = 0,3.
Jlucniepcito AUCKPETHOI BUTIAIKOBOT BEJTUYMHHM X 3HaNIeMO 32 (hOpPMYIIOL0:
D[x]=M[x?] - M2[x]; M[x?]=0? x 0,729 + 1% X 0,243 + 2% X 0,027 + 3% X 0,001 =
0,36; M?[x]=0,3% = 0,09; D[x]=0,36 — 0, 09 0,27.
CepenHe KBaJpaTUYHE BIIXUJICHHS 0 [X \/_ \0,27 = 0,52.
IMpukaan 6. HenepepHa BunagkoBa BenuynHa X 3a7aHa GyHKIIEIO PO3MOALTY:
0; x<0
Fx) = %X2+%X;OSxS2
1;x>2
3HaiTH: a , miIbHICTh po3noainy f (X) , M[X], D[X], 6[X] , P(O<x < 1)
0;x<0
f&®=Fx) = ax+%;0 <x<2
0;x>2
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. o . ) ) +00
a 3HaIeMO 3 BJIACTUBOCTEH IIIILHOCTI PO3MOALTY f_oo fx)dx =1;

ax? 1 2 1
fz(ax+1)dx= 1; (—+—x) =1=>2a+-=1=>a= -, 1.4
0 3 2 3 3 6
0;x<0
F(X)={zx+;0<x<?2
6 3
0:;x>2
MareMaTHuHE CIIOAIBaHHS HEMEPEPBHOI BHUIAAKOBOI BEIMYMHH 3HAWIEM 3a
+ oo
dopmynoro M[X]= J__ xf(x) dx;
(2l 41 _ (%lg2, 1 =(L3 12)=£ 4_10
MIX] fo x(6x+3)dx f0(6x +3x)dx —X° X —to=5
Jlucriepciro HenepepBHOI BUIIaIKOBOI BEJIMUUHY 3HAUAEMO 3a POPMYIIO0

D[x]=M[x?] - M?[x]; M[x*]= [ "7 x*f (%) dx;
MEl=f2 (Bx+ D) de= [P (E+ S )ax= G +5 =24+ 2 =2

3 24 9 24 9 9
2
14 10 14 100 26 26_+V26
D[x]= % - (_) = 110026 six]= [R8=¥2e
9 9 9 81 81 81 9

VIMOBIipHiCTb TNOMafaHHA BHIAAKOBOI BETMYMHM B iHTepBan P(0<x<1)
3HaiigeMo 3a gopmynow: (a<x <b) = fba f(x) dx;
1 5

—_ri/1 _ A xr 1. 1,1 _ 5
PO <x <D=y (Gx+3)de=GxT+i0=5+=1

Ilpuxknadu KOHMpPONLHUX 3A60AHD

Bapianm Ne 1

1. HaiiT BEpOsITHOCTB TOTO, YTO IPHU MOA0PACKIBAHIH UTPAILHOTO KYOHKa BBINAJET YUCIO0 OUYKOB OoJble 4.

2. Y typucra 10 0qMHAKOBBIX KOHCEPBHBIX 0aHOK, Cpeld KOTOPBHIX 3 OaHKM - TymieHKa u 7 0aHOK - pbida. Bo

BpeMs O[S STUKETKH OTKJIEHINCh. HaliTh BepOSATHOCTH TOTO, YTO JBE HAyTaJ OTKPHITHIC OAaHKH OTIHMYAOTCS

COJICPKIMBIM.

3. B smuke 10 cranmapTHbIX, 15 HecTaHHapTHBIX UM 3 OpakoBaHHEBIC NneTamd. HaliTw BEepOATHOCTH TOTO, YTO

BBIHYTAsI HAYTa]] IETallb OKAXETCS CTAHAAPTHOHN MIIH OpaKOBaHHOM.

4. COOpIIMK OTYYHI 1Be KOpOOKH netaneit 3aBoma Ne2 u Tpu kopoOku 3aBoga Nel. BeposTHOCTE TOTO, 9TO
nerainpb 3aBoaa Nel cranmaprtHa - 0,8, 3aBoma N2 crarmaptHa - 0,9. COOpIIUK H3BIEKAET U3 HAYTal B3ATOU
KOPOOKH CTaHJapTHYIO AeTayib. HaliTH BEpOATHOCTH TOTO, YTO OHA M3rOTOBJIECHA 3aBOIOM Nel.

5. U3 mapruu, coxepxarueit 10 usnenuii, cpeu KOTopbix umeeTcs 3 neeKTHBIX, BHIOPAHBI CIIy4aiiHbIM
oOpazom 3 u3zenus JUist MPOBEPKU UX KadecTBa. [1ocTpouTh psiji pacrpeeneHus cirydaifHoro yncia X
neheKTHBIX u3enuii, cogepxkammuxcst B Beioopke. Haiitu M(X), D(X).

6. Cnyuaiinas BennurnHa X 3aaaHa GpyHkiuei pacnpeaenenus F(X). Haiitu mioTHOCTh pacnpeeneHus

BepositHocTeit, M(X), D(X).

0,x<0
F(X)=4{x?0<x<1

ILx>1

Bapianm Ne 2

1. B ypHe 4yepHbIX u 5 6enbix mwapos. Hayran ussnekarorces 4 mapa. HaifTi BeposiTHOCTB, YTO BCE OHH OKaXyTCs
YEPHBIMHU.

2. B xomone 36 xapt. HaliTii BEpOSITHOCTB TOTO, UTO HAyTaJ U3BJICUCHHAS KapTa — «TY3).

3. U3 gucen 11, 12, 13, 14, 15 BeiOuparoTcs OAHO 3a IPYTUM JiBa uncia. HailTu BEpOsITHOCTH TOTO, 4TO 00a pasa
BBIOpPAaHO HEYETHOE YUCIIO.

4. B mupamuze 5 BUHTOBOK, TPH M3 KOTOPBIX C ONTHYECKHAM IIPHUIEIOM. BEposSTHOCTH TOTO, YTO CTPENOK
MOpa3sUT MUIICHb IPU BBICTpETC W3 BHHTOBKH C ONTHYECKMM mpuiesnoM, pasHa 0,95; mis BUHTOBKH 0Oe3
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ONTHYECKOTO TpHIENa 3Ta BepoATHOCTh paBHa 0,7. HaliTm BeposATHOCTH TOTO, YTO MHUIIEHb OYyJET MOpa)kKeHa,
€CJIM CTPEJIOK IPOU3BEIET OAUH BBICTPEI U3 HAYIaJl B3STOM BUHTOBKHU.
5. IlocTpouts psif pacupesieneHus CIy4aiHOro Yuciia MOMajaHuid MsSUYoM B KOP3UHY IIPH TpexX Opockax, eciu
BEPOSATHOCTH MOMAJAHUSI MSIYOM B KOp3UHY nipH oHOM G6pocke p=0,3. Haiitu D(X) u M(X).
6. CnyuaiiHas BenmmunHa X 3afaHa ¢yHkuued pacnpenenenust F(X). Haiiti mioTHocTh pachpesneneHus
BepositHocTeit, M(X), D(X).
0,x<1
2

F(X)= %,1<x£3
1L, x>3
Bapianm Ne 3

1. Crpenok umeer 70 maTpoHOB, W3 KOTOPBIX 5 - ¢ oceukod. KakoBa BEpOSTHOCTB, UTO B3ATHIC HAyraj IBa

MATPOHA OKAXKYTCS C OCEUKON?

2. HaifTu BepOSTHOCTB, YTO BBIOpAaHHOE CIYYaifHBIM 00pa3oM Juciio 10 99 memmtes Ha 5.

3. B 1-ii xopoOke 2 Gemsix, 6 KpacHBIX U 4 cuHUX mapa. Bo 2-if - 1 Oenbrif, 2 kpacHbIX 1 3 cuHUX mapa. 13

Ka)XJJ0H KOpOOKH Hayraj BBIOMPAIOT IO OJHOMY mIapy. HaifTu BeposITHOCTB, 4TO cpeay BHIOPAHHBIX MIAPOB HET

OCTBIX.

4. B rpymne cnoptcmMeHoB 20 IBDKHUKOB, 6 BenmocuneauctoB U 4 OeryHa. BepoATHOCTH BBITIOJHUTH

KBaJTH(DUKAIIMOHHYIO HOPMY TakoBa: sl jbDKHUKA - 0,9, s Benocuneaucra 0.8, must 6eryna - 0,75. Haiitu

BEPOSITHOCTB TOTO, YTO CIIOPTCMEH, BHIOPAHHBIH HAYyTa, BHIIIOJIHUT KBATU(QHUKAUOHHYIO HOPMY.

5. UeMy paBHO cpesiHee YHCIIO MONaAaHui MAIOM B KOP3UHY IPH YEeThIpeX OpocKax, eciy BEpPOsITHOCTh
MOMaAaHus B OHOM Opocke pasua 0,47

6. TIIOTHOCTH BEPOSITHOCTH ClTyvaiiHOW BennuuHbl X 3amana BeipaxerueM f(X). Haiitu a, M(X), D(X).

_ ax® npu 0<x=2
f(X)_ 0 npu x<0 uau x>2

Bapianm Ne 4
1. 4 Ounera B TeaTp pa3bIrPHIBAIOTCS MEKIY S-10 MATbYUKAMH U 7-10 JeBoukamu. HaliTu BEpOsTHOCTH TOTO, YTO
B T€aTp NOMIYT 2 MaJbYMKa U 2 JEBOYKHU.
2. bpomeHs! ABe UrpalibHble KOCTH. HalTH BEpOATHOCTB TOT0, YTO CyMMA BBINTABIINX OYKOB O0JIbIIE 9.
3. Jlns curHanmM3anuy o0 aBapuy yCTaHOBJICHBI 3 HE3aBHCHMO PaboTalomMX ycTpoiicTBa. BeposTHOCTH TOTO,
YTO TpU aBapuu cpaboTaet 1-e ycrpoiicTBo paBHa 0,9, uTo cpaboTaer 2-e ycTpoicTBo - 0,95, uro cpaboraer 3-¢
- 0,85. Haifti BepOSATHOCTB TOTO, YTO IIPH aBapHu cpaboOTaeT XOTS OBl OHO YCTPOHCTBO.
4. B nepBoM smuke coaepkutcs 15 nmeraneit, u3 kotopsix 10 craHmapTHBIX, BO BTOpoM smuke 20 geranei, u3
KOTOpPBIX 18 cTaHmapTHHIX, B TpeTheM suuke - 10 neranei, U3 KOTOphIX 6 cTaHAapTHRIX. Hayran u3BnedeHHas
JIeTajdb U3 HayraJ M3BJICUCHHOTO SIIUKa OKa3ajlach HecTaHAAapTHOW. HalTu BepoATHOCTH TOTO, YTO 3Ta JETajh
13 BTOPOTO SIIHKA.
5. IIponsBoasTcs mocneaoBaTeIbHbIE HE3aBUCUMBIE UCIIBITAHUS 5 MPUOOPOB Ha HAAEKHOCTH. Kax b
CIEIYIOIINHA IPHUOOP UCTIBITHIBACTCS TOJIBKO B TOM CIydae, €CIH MPeIbI Ay OKa3alcs HageKHbIM. [locTpouTts
psiI pacripeneseHust CIryJaiiHOTo YMciia UCTIBITAHHBIX TPUOOPOB, €CIN BEPOSTHOCTH BBIJICPKATh NCTIBITAHUS IS
Kakaoro u3 Hux pasHa 0,9. Haiitu M(X), D(X).
6. Cnyuaiinas BennurHa X 3a1aHa GyHkiuei pacnpeaenenus F(X). Haiitu mioTHOCTh pacnpeieeHus

BepositHocTei, M(X) ,D(X).
0, x<0
x2/9, 0<x<3
F(X): { 1, x>3:>>

Bapianm Ne 5
1. B xop3une 5 Oenbix u 8 4epHbIX mwapoB. Hayran ussnekarorcs 4 mapa. Haiitn BeposiTHOCTB TOTO, 4TO Cpenu
HUX OyZayT 2 OembIX U 2 YEepHBIX.
2. HaiiTn BepOsITHOCTB TOTO, YTO MPH ITO0paCchIBAHUH UTPAIBHOTO KYOHKa BBINAJIET YUCIO OYKOB KpPAaTHOE 2-M.
3. Cpenu 20 OGuiteToB Ha HK3aMEHE JBa CTyIEHTa 3HA[OT 5 OuieroB. [IepBBIil CTYAEHT BBITAIINI «CUACTIMBBIN
6mer. KakoBa BepOSTHOCTH Y BTOPOTO CTYJCHTA BHITAIIUTH «CUACTIUBHIN OmieT?
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4. B mByX KOp3WHaxX MMEIOTCS UTPpymkH. B mepBoit - 10 KkyOMKoB m 2 Ms4MKa, BO BTOPOH — 8§ KYOHUKOB H 5
MSYHKOB. V3 IepBOii KOP3WHBI HAyTaJl B3sATa UTPYIIKA U MEPEJIOKEHA BO BTOPYI0. HaliTi BEpoSATHOCTH TOTO, YTO
HayTaJl U3BJICYCHHAS UTPYIIKA U3 BTOPOH KOP3UHBI KyOHK.

5. Haynady BeIOMpaeTcst HATypallbHOE YUCIIO, He mpeBocxoasmiee 10. X — 4uciio HATypalbHBIX JICTUTENICH
BbIOpaHHOTO uKcia. Haliaure 3akoH pacmpenesicHust X U BEpPOITHOCTh COOBITHS X<2.

6. Cnyuaiinas BennumnHa X 3a7aHa QpyHKuuei pacnpenenenus F(X). HaliTi mioTHOCT pacnpeneaeHus
BepositHocTeit, M(X), D(X).

0, x=<2
— -2)%, 2<x<3
o= |
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