IIpunoxkenne k paéoyeii nporpaMme JMCIHUIIIHHBI
MaremaTHnka

CrneruanpHOCTh - 26.05.01 [IpoekTHpoBaHue U MOCTPOiiKa Kopadie, CyJ0B B 00BEKTOB
OKEaHOTEXHHUKHU
Hanpasnennocts (mpoduisb) — [IpoekTupoBanue u NocTpoiika CyJJ0B U 00bEKTOB OKEaHOTEXHUKHU
VYuebnslit man 2025 roxa pa3paboTku

®OHJ OHEHOYHBIX CPEJACTB
1 Haznayenue ¢onna oueHounbix cpeacts (POC) no aucuunianxe

®OC mno y4eOHOH JUCHMIUIMHE — COBOKYIHOCTb KOHTPOJIBHBIX — MaTepHajioB,
MpeIHa3HAYEHHBIX ISl U3MEPEHHs YPOBHS JIOCTIKEHUSI 00YYarOIIMMCS yCTaHOBJICHHBIX PE3YyIbTaToOB
00y4eHHs, a TAKKe YPOBHS C(HOPMUPOBAHHOCTH BCEX KOMIETEHINH (MM UX YacTel ), 3aKpETICHHBIX 32
mucuuiuHo.  POC  ucnonb3yercss NpU NPOBEICHUU TEKYLIEro KOHTPOJIS YCIEBAEMOCTH U
MIPOMEKYTOYHOM aTTeCTAIIH 00yYAIOIIUXCS.

3anaun OOC:

— ymOpaBJCHHE MPOIECCOM MPHOOPETEHHUS 00yJarONUMUCS HEOOXOIUMBIX 3HAHUW, YMECHHH,
HABBIKOB U (pOpMHUpPOBAHUEM KOMIIeTeHIIUH, onpeneneHnbix B ®I'OC BO;

- OIICHKA JIOCTH>KEHUN 00y4YaroluXcsl B IPOLECCE U3YyUEHUs AUCLMILIMHBI C BbIIECICHUEM
MOJIOKUTETIbHBIX/OTPUIIATETbHBIX pe3yabTaToOB u IJIAHUPOBAHME peIynpexaaromux/
KOPPEKTUPYIOIIUX MEPOTIPUSITHIA;

- obecneueHue COOTBETCTBUSL  PE3YyJIbTATOB oOyueHus 3ajayam Oymyiieit
npoeCCHOHATLHON JIeSITEIPHOCTH Yepe3 COBEPUICHCTBOBAHWE TPATUIIMOHHBIX M BHEIPEHUE B
00pa3zoBaTeNbHBIN MPOLIECC YHUBEPCUTETA HHHOBAIIMOHHBIX METOI0B O0YUYEHHS;

— CaMOIIO/ITOTOBKA U CAMOKOHTPOJIb 00YYAOLINXCS B IpoLiecce 00yueHHs..

2. Crpykrypa @®OC 1 npuMeHsieMble MeTObl OLIEHKH MOJTYYEeHHbIX 3HAHUI
2.1 Oomme ceeaenusi 0 POC

@®OC mno3BOIIsET OLIEHUTh OCBOCHHE BCEX YKa3aHHBIX B pabouell mporpamme JECKPUITOPOB
komreteHIuu, yctaHoBieHHbIX OITIOII. B kauecTBe METOI0B OIEHUBAHUS PUMEHSIIOTCS: HAOIIOACHUE
3a paboToil, HaOIIOZeHNE 3a JACHCTBHSIMH B CMOJETHUPOBAHHBIX YCIIOBHUSX, MPUMEHEHHE aKTHUBHBIX
METO0B 00yUYEHHUsI, SKCIIPECC-TECTUPOBAHUE, TPOTPAMMHUPOBAHHBIC TECTHI.

CrpyxkrypasiMu 351eMeHTaMu @OC no nucuumiube sapisitores: @OC nms npoBeeHUs TEKYIIETO
KOHTPOJIA, COCTOAIINEC U3 YCTHBIX, IMCbMCHHBIX Sa)IaHHﬁ, TECTOB, IIIKAJIbI OIICHHUBAaHUA (3Kcnpecc o1pocC
Ha JICKIUSX 10 TEKyIIel TeMe, CAaMOCTOSATEIbHOE PelIeHHe 3a7a4 U 00bsicHeHue ux peuienus), POC
JUTS TIPOBEACHUS MPOMEKYTOUYHOM arTecTaiu (9K3aMeH, 3a4eT ¢ OICHKOH, 3a4eT), COCTOSINUN U3
BOIIPOCOB, TPEOYIOIUX MHCHMEHHOTO OTBETa, U IPYTHX KOHTPOJIHHO-U3MEPHUTEIHHBIX MaTEpHUaJioB,
OIMMCBIBAIOIINX ITOKA3aTC/IN, KPUTCPHUH U HIKAITy OHCHUBAHUSA.



2.2 OueHOYHBIC MATEPHAJIBI VISl IPOBEICHNS TEKYIero KOHTPOJIs
BxoaHoi KOHTPO/Ib
TecrupoBanue

BXomHOW KOHTPOJbh MPOBOAMTCS C LENbIO ONPEICIICHUS YPOBHS 3HAHHWNA OOYYaIOIIUXCS,
HEOOXOUMBIX JJIsl YCIIEUTHOTO0 OCBOCHHUS MaTepHasa IUCHUTIIHHBIL.

Bomnpoc | Otser
YIIpOCTUTE BBIPAXKEHUE:!
(sina +cosa)® -1 AQ; A
B1;
B sin2a;
I' cos2a.
Pemnre HepaBEHCTBO:
X+2 A[-2;7]; b
———20 LA
7—X b [_2’ 7)’
B (-2;7);
I (-2, 7];
Haiiute npou3BoaHy0 QyHKIUU
y =sinx+2x° A y =—COSX+2X>; B

b y =cosx+12x>;
B y =—Ccosx+12xX’;
I y =cosx+X.

Haiigure quaroHaib MNnapajuiejiennmneaa, CCJIun:

MU3MEPEHHUS IPSIMOYTOJILHOTO A 13; b
napajuienenunesna pasusl 12, 9 u 8 m. b 17
B 19
I'14

BeauciauTh:

A4, b
Y167 - Y4 b 16;
B 8;

I 32

Pemute ypaBHeHue :

(3j3x+1 ~ (7)5X—3 §374 T
! 3 BOS:
I' 0,25

PemnTte HepaBEeHCTBO:

A(-00;-1); A
0,37*% > 0,027. B(-1;00);
B(-1;1);
I'(1;0);




Kpurepnu onennBanusi:

OueHuBaHUE BXOJIHOTO TECTUPOBAHUS OCYII

€CTBJIIETCA 110 HOMHUHAJIBLHOM INIKAJE — 3a

MPABWIbHBIN OTBET K KaXJOMY 3a/IaHUIO BBICTABIIAETCS OJMH 0ajll, 3a HE MPAaBUIBHBIA — HOJb.
OO01mas oreHKa KaKJI0r0 TeCTa OCYIIECTRISIETCS B OTHOIICHUH KOJIMYECTBA PABUIBHBIX OTBETOB K
o0I1ieMy 41ciy BOIIPOCOB B TeCTe (BhIpa)KaeTcsl B MPOLEHTAaX).

YpoBeHb 3HAHUN OO0y4YarOUIMXCS, HEOOXOAMMBIX JUIsl YCIIEUIHOTO OCBOEHHUS MaTrepuana

Bpewmst mpoxoxaeHus Tecta —25 MUHYT.

JTUCHUILIMHBL, ompenenserca no HaOpanHbM Oamiam. Ilpu onenke 75 % u Gonee mpaBHIIbHBIX
OTBETOB YPOBEHb 3HAHH OOYYarOIIUXCS CUUTACTCS
OIICHKe, MeHbIIeH 75 % TpaBWIBHBIX OTBETOB YPOBEHb 3HAHHWHM OOYYArOMIMXCS CUYHTACTCS
Hedocmamoytvim (OLIEHKA — He 3a4meHo).

oocmamounvim (OUEHKA — 3aumeno). Ilpu

DKCIpece ONMpoc HA JIEKIUAX M0 TeKyIel Teme

Tema 1. DneMeHTHI JTHHEHHON aaTeOpHI

Jleknus 1. Matpunpl. JIelicTBUS C MaTpUIIAMH.

OHpeIIeJH/ITeJH/I, METOJAbI UX BBIYUCIICHUA

1. ®opmyiia BEIYKCICHHS ONTPEACTUTEIS 1) cdk;
a b c 2) bfg;
3) adf;
d e f :
4) cfh.
Tperbero mopsika | 9 h k COJICPAKUT
IIPOU3BEIECHUS
1 2 1) 10;
2. lanel MaTpuisl A = u 2) 12;
3 4 ’
15 L
B 2( ’ 6) OnemeHT 1-# cTpoku U 2- 4) -11.
oro ctonbua cymMmmbl A+ 2B pageH ...
3. Ecim cymectyer mMatpuna AT + 3A, To 1) moxer ObITh IPOU3BOJIBHOM;
Marpuua A ... 2) MOXeT OBbITh MaTPHUIICH-CTPOKOH;
3) sBusieTcs KBaIpaTHOI ;
4) sBisieTCS HYJICBOM MaTpHIIEH pa3MepHOCTH
mxn, IJIe m#n.
4. N A Lo Hai 1) 20
. Jlana wmaTtpuua = . Haiitn ;
P 13 2 6
Matpuity 2- 4. 2) 1 0).
4 6)
2 0).
3) (4 6)’
2 0
9 (3 9)
Jlekuus 2. O6parnas marpuna. Paur marpunsl. CJIAY. Teopema Kponekepa-Kanennu
1. KBagpatHas MaTpuila Ha3bIBaeTCs 1) -1;
BBIPOKICHHOM, €CITU €€ OIpeIe/INTeIb 2) 0;
paBeH ... 3) 1;
4) 1000.
2. Ilycte 3amana KBagpaTHas MaTpuia A 1) MHHOpPOM 3JIEMEHTA d41;
pasmepHocTH NXN. [TpousBeneHne




(-1)**M41 Ha3sIBaeTCSH 2) anreOpanyecKum JIOTIOTTHEHUEM TTAHHOM
MaTpHIIBI,
3) anreOpanyecKUM JIOMOTHECHUEM JIEMEHTA d41;
4) MHHOPOM JaHHOW MATPHIIBI.
3. Munop Ms; s1eMeHTa asx 3aJaHHOM 1) nBYX CTPOK U TPEX CTOJIOLOB;
KBaJIpaTHOH Matpuibl A o00pa3oBaH u3 2) 3-ro cronbua u 2-i CTPoKH;
3JIEMEHTOB, OCTaBUIMXCSA  TOCIIE 3) MOOBIX TPEX CTPOK M JIBYX CTOJIOIOB,;
BBIYCPKUBAHUA ... 4) 3-ii CTPOKH U 2-TO CTOJIOIA.

4. YCTaHOBJICHHE COOTBETCTBHUS MEXKIY
THUTIOM CHCTEMBbI M JIMHEHHBIX ypaBHEHUU
CN TMEepeMEHHbBIMH ¥ KOJIHYECTBOM €€
pelIeHu:

1. HecoBMECTHAs CHCTEMa

2. COBMECTHasl onpe/IeiéHHas CHCTeEMa

3. COBMECTHAsI HEOPEIeIIEHHAs] CHCTEMA

1) eAMHCTBEHHOE pEIICHHE;

2) 11Ba PCIICHHS,

3) HeT peleHui;

4) GecKOHEYHOE MHOKECTBO PEIICHHUI;

5)

N peleHu .

Jlekums 3. Pemienue CJIAY meronom Kpamepa 1 MaTpuuHbIM METOIOM

1. IIpu pemreHun cucTeMbl N TMHEHHBIX 1) oxuH K3 CTOAOLOB MATPHIIBI KOAPPHUIIMEHTOB
YPaBHEHUU C N IEPEMEHHBIMU MOKHO SIBIISICTCS JIMHEWHON KOMOWHAITMEH OCTAIbHBIX;
BOCHOJNB30BaThCs hopmynamu Kpamepa, 2) CcTOJOIBI MATPHUIBI KO3(DPHUIIUEHTOB JINHEHHO
eclid ... HE3aBUCHMBI,
3) ompenenuTeas MaTPUIbl KOAPPHUIIUEHTOB HE
paBeH HYJIIO,
4) cTpoku MaTpHIlbl KO3()OUIUEHTOB JTUHEHHO
3aBHCHUMBI.
2. KBaypaTHasi MaTpHIla Ha3bIBaeTCs 1) -1;
BBIPOXKJICHHOM, €CITH €€ OmpeeITUTEIb 2) 0;
paBeH ... 3) 1,
4) 1000.
3. [Ipu penieHnn CUCTEMBI N THHEHHBIX 1) oauH U3 CTONOIOB MATPHUIIBI KOAPPHUITUEHTOB
YpPaBHEHUU C N IEPEMEHHBIMU MOKHO SIBJISICTCS JIMHEWMHOM KOMOWHAIIMEH OCTabHBIX;
BoOCIosIb30BaThes hopmynamu Kpamepa, 2) cronOIbl MaTPUIB! KO3(DGHUIUSHTOB THHEHHO
eCId ... HE3aBUCHMBEI,
3) onpenenurens MATPHUIBI KOAP(HUIIMEHTOB HE
paBeH HYJIIO,
4) CcTpOKH MaTpUIlbl KOIPPHUIIUESHTOB JTUHEHHO

3aBUCHUMBI.

4. ITpu pemeHur CUCTEMBI JIMHEHHBIX

o o12x,4+3x, =2,
ypaBHEHUI 10 IpaBUITY

x, —4x, =

Kpamepa onpenenurens A, uMeeT BUA:

2 2
1) ;
1 9
2 3
2) ;
9 —4
1 -4
3) ;
2 3
2 3
4) .
1 -4




Tema 2. Dj1eMeHTHI BeKTOPHOIi ajredpsl

Jlekums 4. Bekropsl. JIuneiiHble onepanuu Haj BekTopaMu. PasiiokeHue BeKTopa IO OpTam
KOOpJAMHATHBIX OCei. JIeHCTBYsI HaJl BEKTOPAaMH, 3aJaHHBIMU KOOPAMHATAMU

1. Haiitu xoopauHaThel BekTopa AB, eciu 1) (2; 4);
A(3; 4), B(5; 7): 2) (2;7);
3) (2; 3);
4) (3; 3).
2. OnpenenuTh KOOPAWHATHI BEKTOPA 1) (-2; 2);
ath, 2) (-3;5);
ecmm a = (—3; 4), b==(5;-2): 3) (4; -2);
4) (2; -2).
3. OnpenenuTh KOOPMHATHI BEKTOpa a — b, 1) (-1; 3);
eciu a =(2; -1), b = 2) (2; 3);
= (3; -4): 3) (4; -2);
4) (-4, 2).
4. HaiiTu KOOpIUHATHI BEKTOPA 3a, eCliu 1) (4; -3);
=(2;-1): 2) (5;-1);
3) (2;2);
4) (6; =3).
5. Haiitu nnuny Bektopa a =(—12; 5): 1) 12;
2) 13;
3T
4) 60.
Jleknus 5. CkayisipHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BE/ICHNS BEKTOPOB M UX CBOMCTBA
1. HaiiTu ckalspHOe NpOU3BEACHHE ab 1) -14;
BEKTOPOB 2; 10;
S (1 7= (9 2) 3) -10;
a=(1;-4), b=(-2; 3): »_2
5) 2.
2. HanpapJisirolye KOCHHYChI BEKTOpa d, 1) cosa=2,cosf =2, cosy =2
3aJJAHHOTO B IPOCTPAHCTBE HAXOAATCS 110 Ig.: :;I :gl
dbopmymnam: 2) cosa = o cosf = o’ cosy ="~
3) cosa = ay,cosf = ay,cosy = a,;
_ Ox Y _ az
4) cosa = ﬁ,cosﬁ =g osY =
3. HaiimuTe BeKTOpHOE IPOHU3BEICHHUE 1) 2i—-j-k:
ECKTOpOB(_i = T_)+f+ k, 2) 2?+]—R;
b =37+ 2] + 4k:
3 2
+/34/29
g 9
/29
4. CMeIIaHHO€e TIPOU3BEICHUE BEKTOPOB d = 1) —-60;
47— ] + 3k; 2) —54;
b=-20+3]+k; 3) 60;
¢=1-5k: 4) 38;

5) 54.




Tema 3. AHaJIMTHYECKAS TeOMeTPHs

Jlekuus 6. YpaBHeHue IpsMON Ha MIOCKOCTH

1. TIpsimoii y = —2X + 1 npuHAUICKUT TOUKA: 1) (0; 3);
2) (-1, 3);
3) (2;3);
4) (-2; 1).
2. [Ipsimast y = —2X + 5 oOpazyeT ¢ MoJ0KHUTETbHBIM 1) -2;
HanpasieHueMm ocu OX yTou o, paBHBIH: 2) tg (-2);
3) arctg(-2);
4) arctg 5.
3. Yri10Bo# K03(GULMEHT U OTPE30K, OTCEKaeMBbIi Dk=-1;b=2;
Ha OCH OpJMHAT npsiMoit 2X — Y + 3 = 0, paBHbIL: 2)k=3:b=2;
yk=2;b=3;
Hk=2;b=-1.
4. Yron Mexnay mpsaMeiMu Y = 2X + 1,y = -5x + 3 1-5
onpenensercs no Gpopmye: Dtgo= ‘;
1+1.5
3-1
2)tg o= ,
e 1+ 2-5‘
2-(-5)
3 tg o=|———|
)0~y
5. lpsmas X — 2y + 5 = 0 mapanensHa MpsIMOii: 1) 2x+y+5=0;
2) X+ 2y+ 4 =0;
3) 3x—6y+1=0;
4) 5x — 10y+5=0.
6. Ilpsmast X — 2y + 5 = 0 meprneHAUKyIsIpHA Dx-2y+1=0;
MIPSIMOIA: 2) 2x+y+7=0;
3) x+ 2y+ 3=0;
4)x—-2y+6=0.
7. Paccrosiuue ot Touku (4; —3) 1o npsimMoit —X + 5y |_ 1-4+5-(-3)+ 2|
+ 2 = 0 HaxoauTCs o hopMyIe: 1) d= ;
V(D)2 +52
-1.-4+5-(-3)+2
2) d= | +5:(9)+2 ;
V(-1)? +52
3) d=|-1-4+5-(-3)+2]
-1-4+5-(-3)+2
gy g LA+
V4% +(-3)?
Jlekums 7. KpuBsie BToporo nopsijaka. Diumric, runepbosia, napadosa
1. YpaBHeHue siummIica, moayocH KOTOPOro x? y?
paBHbI @ = 3, b =2, umeer BUA: 9 4
x2 y2
2) —+~——=
) st L
2 2
) T A
2 3
_13)2 2 1) (3; 1);
2. IlenTp smmmca (x=3) + (y+1) =1 2; §3' _)1)-
10 5 A
HAaXOJUTCA B TOUKE:




4) (5; 10).

3. VpasHeHue runepOossl, JeHCTBUTENBHAS OCh x>y _
KoTopoii paBHalO u nexuT Ha ocu OX, a MHUMAs 10 16 =4
och paBHa 16 u nexxut Ha ocu OY, uMeeT BU: N
25 62 "
2 oy?
25 64
4. Cpeau ypaBHEHHH BTOPOTO TMOPSIKA 1) y? =-3x;
yKa3aTh ypaBHEHUE TUIEPOOJIHL: 2 2
I y_ — 1,
16 9
2 2
3) LS A
16 9

Jlekums 8. Ilinockocts u npsimast B 1ip

octpaHcTBe. [IoBepXHOCTH BTOPOro NopsiaKa

1. ITnockocts 4X—Yy+3z+1=0 OPOXOAMT 1) A(-1; 6; 3);
yepes TOUKY: 2) B(3; -2; -5);
3) C(0; 4, 1),
4) D(2; 0; 5).
2. YpaBHeHue TUIOCKOCTH oxY 1)z=0;
crenyoiiee: 2)x=0;
3)y=0.
3. Hampasisromuii BEKTOp IpsIMOii 1) a =(0; -2; 3);
X y+2 7-3 2)a=(2;4;0);
2 4 0 3)a=(2;4);
paBeH: 4)a=(2;4,3).
4. VYpaBHEHHE TUIOCKOCTH, TMPOXOIIeit 1) 3x—-y—-4z=0;
qgepes3 Ha4YaJ1o KOOpauHaT u 2) 33X+ y+ 47 -2 = 01

nepreHIuKyisipoi Bekropy (3; —1; —4),
UMEeT BUJI:

3) 3x-y-4z-5=0;

4) -3x-y-4=0.

Tema 4. BBegenue B aHajIu3

Jlekums 9. [Ipenen pyukuun. beckoHewHo 0oJbIMe 1 OECKOHEYHO MAJTbIC BETUYHHBI. METOTbI

ACKPBITUA HeOHpeZ[eHeHHOCTeﬁ. HepBLIfI )44 BTOpOfI 3aMCUATCIILHBIC IIPC/ICIIbI.

1. VYxkasare 3aMevaTeIbHbIN

npesen

TIEPBBII

COSXx

1) lim
ey

X

2) lim—2
x—0 l‘g 2x

COSX

3) lim

- l;
X_,% sinx

sinx

4) lim

x—0

1.

X

2. YKa3aTh BTOPOi 3aMeuaTeNbHbIN Mpeiesn

1) lim(x+1) = 9;

x—>2

2) lim(2 + x)"

x—1
(1+1J =e;
X

3;

3) lim

X—>0




4) lim(x+2) =1.

x—0

1)3;
2) 2;
3) 0;
4) oo,

3. [Ipenen lim
P w0 6x +7

paBeH:

.1 . 1)3;
4. ITpenen £1_r>101? paBeH: 2) w0
3) 2;
4)0.

Jlekums 10. HerpepbiBHOCTh (yHKIMU. TOUKM pa3phiBa U UX Ki1accU(UKALUS

1. ®yskmum  f(x) B TOuKe @ | 1) cymiectByer mpeaen cipasa lim f(x)=b;
x—a+0

HCHPCPLIBHA, CCIH: 2) cymecTByeT npezaen ciaeBa lim f(x) =b;

x—>a—0

3) cylecTBYIOT JIEBOCTOPOHHUNH M MPaBOCTOPOHHUMN

IIpeJIebl

4) cyuiecTBYIOT OJHOCTOPOHHHE Ipeeibl, paBHbIC

MEXIy COOOW M paBHBIC 3HAYCHUIO (DYHKIMH B ITOH

touke f(a) = b, 1.c. lin}of(x) = limof(x) =b.

2. Toukoii pa3pbiBa QyHKIIMH

1) x=3;
2) x=2;
3) x=-2;
4) x=-3.

x—5
= SIBJISIETCSI TOYKA:
x+3
3. ®dynknus f(X)= XZ;Z -
X —4

1) umeeT oHy TOUKY pa3phiBa;
2) UMeeT /1B TOUKHU pa3pbiBa;
3) siBAsieTCsI HENIPEPHIBHOM.

x=1 npux<3,

4. @ynxumsaf(x) = {i npu x>3:
2X

1) umeeT pa3pbIB IEPBOrO PoOJa;
2) uMeeT pa3phiB BTOPOrO POJIa;
3) sIBJIsSICTCSl HEMPEPHIBHOIA.

Tema 5. luddepenunanbHoe ucuucjieHne PyHKIMN OJHOM NepeMeHHOM

Jlekums 11. [IpousBoHas ClI0)KHOM, HESIBHBIX M TApaMETPUUECKH 3a1aHHBIX QYHKUIUN

1. TIlpemen oTHomeHHs (eciu  OH
CYILIECTBYET) MpHUpaIIeHNs
Ay=f (x + Ax)— f(x) byHKIIMN

y = f(x) B TOUKE X K IpHUpaleHHIo Ax

aprymMmeHra, npu YCIIOBHH, 4TO
MpHpalieHie aprymenta Ax CTpeMuTcs K
Ay

HYJIIO, T.€. lim — , Ha3bIBaeTCs:
&—0 Ax

1) HenpephIBHOCTBIO y = f(Xx) B TOUKE X ;

2) mnpupamieHreM QYHKIMU y = f(x) B TOYKE X ;
3) mpousBoaHON QyHKIMH y = f(x) B TOUKE X ;
4) mpenenom QYHKIMH y = f(x) B TOUKE X

2. Ecniu B HekoTOpoil Touke X (yHKIUH
y=fx) #m  y=@x)  AMeOT
MIPOU3BO/IHBIC, TO MTPOU3BOIHAS OT CYMMBI

9TUX QYHKIUH ( f(x)+ (p(x)), paBHa

) f0-¢(x);
2) f'(x) @' ();
3) S+ (x);
4) f)+¢).

3. Ecim B Touke x QyHKIMH u = f(x) U
v = @(x) UMEIOT IPOU3BOJIHBIE, TO B TOUKE

X TpOU3BEACHUE JTUX (QYHKUUH HMeeT
IIPOU3BOJIHYI0, KOTOpasl paBHa:

1) (uv)’ =uV';
2) (uv)' =u',

3) (uv)’ =u'v+u;




4) (wv) =u'v—uv'.

4. Tlpomssoghas ¢yHkuuu y =e* 1) ' = 4e™ S,
paBHa: 2) ' = 5 s ;

3) ' =(7x-5)-e"°;
4) y'=(Tx-5)-e"7,

5. QyHKIuA Y = f(X) 3aJlaHa B oy (t)
napameTrpudeckoi popme X = o(t), Dy, = @’ (t)
y=y(t), e t, <t <T , Haiitn / ‘//(t)
POM3BOIHYIO Y. : 2) ¥x _¢_'[)
/
¢'(t)
3) ¥, =
w' (1)

Jlekuus 12. IlpousBomansie Beicmx nopsiakoB. JAuddepennnan QpyHKIMM u ero cBOWCTBa,
IpUOJIMKEHHBIE BEIYMCICHUS

1. Vxaxwure Gopmyny mupdepennuana 1) dy = f/(x)dx;
dynxrmm y = f(x): 2y dy=f'(x);
3) dy= f(x)dx;
4) dy = 1 dx.

t'(x)

2. Haittu muddepeniman dy QyHKIMN 1) dy = 2cos2xdx
y =sin2x: 2) dy =2cos2x
3) dy = sin2xdx
4) dy = 2sin2xdx.

3. Haiiti mpoun3BoaHYyIO BTOPOTO MOPSIIKA 1) 3x* —6x
dynxupn y =x’ —3x° +6: 2) 3x+2
3) 6x-3
4) 6x—6.
4. HaifTi mpou3BOIHYIO0 N —TO MOpPsAKa 1) y(”) =m"e™:
Qyskumm Yy =e™: 2) y(n) —me™:
3) y(n) —m e ™ 1

4) y(n) —e"m™

Jleknus 13. MccnenoBanue (yHKIMHA C TOMOIIbIO MPOU3BOAHOM, MOCTpOEHUE TpadUKOB
dbyHkui. 3a1a4u ONTUMHU3ALUN

1. Ecium B HEKOTOPOM MPOMEXKYTKE 1) nocrosiHHa;
npou3BojaHas naHHoW ¢yHkimu Yy = f(X) 2) ©MeeT MHHUMYM;
MOJIOKUTENBbHA, T. €. f'(X) >0, TO QyHKIHS 3) Bo3pacraer;

B OTOM IIPOMEXKYTKE: 4) yObiBaer;

5) UMeeT MaKCHMYM.
2. Toukoii skcTpeMyMa GyHKIHH Y = 4%% + 1) 5;

5 SIBISETCS TOYKA: 2) 0;

3) 4,

4 8.




3. KpuBas y = f(X) Beimyksiia BHH3 Ha 1) f"(x)<0;
uaTepBaie (a; b), ecimm BO Bcex TOYKax 2) £7(x) =0;
3TOTO UHTEpBaja BBITTOJTHSIETCSI 3) £(x) > 0;
COOTHOIIICHHE: 4) £/(x) > 0.

4. Kax onpenensercs K B HAKJIOHHOM . f(x).
) 1) k = Lim—=;
acumnToTe y =kx+b Qynkuun y = f(x): xon X
2) k=Lim—~= f(x)
X—a X
3) k= le—
X—>00 f(x)
4) k= Lim——.
x—a f(x)

Jlekuus 14. ®opmyna Teitnopa. PasznoxxeHne HEKOTOPBIX AIIEMEHTAPHBIX (YHKIHUN 110

dopmynam Teitnopa u Makinopena

1. Kakoe BbIpakeHUE SBISICTCS
dbopmyoit Telnopa TS

1) P(a) + P'(a)(x—a)®* +...+ P (a)(x — a)"

/ ' (n)
MHOTOYJICHA CTEIICHH /1 2 P(a)+ P](-Ia) (x+d) + P 2(|a) (x+a)+...+ P I(a) (x+a)’
nl
/ '/ (n)
3)P(a)+P(a)(x—a) +P( )(x a)’ +...+P|(a)(x—a)”
. n.
/ " (n)
4) P(a)+P§a)(x—a) Pla) (x—a)2+...+P () (x—a)"
n
2. Kakoe BbIpaXkeHHE SIBISETCA ' " 2 (n) n
bopuynok | Masomopems 1) P(0) + P'(0)x + P"(0)x° +...+ P (0)x";
MHOTOYJICHA CTETICHH 1 ) P(0) + P'(0) ot P'"(0) [ P (0) "
2! n!
' " (n)
3) P(O)+P(O)x+P2(O)x2 ...+mx”
n

3.Kakue ycnoBus s (QyHKIMH
y = f(X) IOMKHBI BBINOJHATHCA,
YTOOBI €€ MOKHO OBLIO PA3IOKUThH
B psang Teisiopa B OKPECTHOCTH
TOYKH X0:

1) pa3z muddepeHmpyema B OKpEeCTHOCTH TOUKH Xo;

2) beckoneuHo auddepeHnrpyemMa B OKPeCTHOCTH
TOYKH Xo;

3) nuddepeHmpyemMa B OKPECTHOCTH TOYKH Xo.

4. BepHo 1M, 4yTO QYHKIHS )=COSX
packiazabpiBaeTcs B psax MakiopeHa
B 11000 OKpecTHOCTH TOUKH X=0

1) na;
2) HeT.

Tema 6. HeonpeneaeHHbIH HHTETPAJ

Jlexknus 15. TlepBooOpa3nas ¢yHkiuu. [loHsTHE W CBOMCTBA HEOMPEIEICHHOTO WHTErpaa.

MeTtoasl HETOCPEACTBEHHOIO MHTETPUPOBAHUS U 3aMEHbI IEPEMEHHOU

BCEX

f(x)

1. COBOKYITHOCTB
NEepBOOOPA3HBIX (PYHKLIUHU

Ha3bIBACTCA:

1) HeonpenenenusiM unTerpanom ot pynkuuu f (X);
2) OnpeneneHHbIM UHTETpajoM oT GyHKuuu f(X);
3) HecoGcTBeHHBIM HHTETrpasioM ot pyHKiuu f(X);




4) KpuBonuHeitHbIM uHTErpanom ot pyskuuu f (X).

2. YKaxxurte CBOMCTBO
HEOMpeAeICHHOTO HHTErpaa:

1) [df ()= f(x)+C;
2) [df () = f(0);
3)jdf(x)=F(x)+C;
4) [df (x) = F(x).

3.Ykaxure CBOUCTBO
HEOIPECICHHOr0 HHTErpaa:

D) (] f0odx) = £00;
2) ([ 1 0oax) =
3) ([ f(oax) =c;

F(

4) ([ Foodx) =

5

5

4. Vxaxute hopmyiy
UHTErPUPOBAHUS 3aMEHOU
IIEPEMEHHON B HEONPEIEICHHOM
UHTErpae:

1) [ £09dx= [ fp®)e' @)dt;
2) [ f(dx = [ f(p(t)kdt;
3) j f (x)dx j f ((t) )dt(e(t));
4) [ f(dx= [ f(t)de(t).

Jleknuss 16-17. Meron WHTETpHpOBaHUS IO 4YacTsAM. VIHTErpupoBaHHE paIMOHAIBHBIX
dbyskiuii. Meron HeonpeaeneHHbIX KO3 PUIIMEHTOB

1. YkaxuTe bopmyiry
WHTCTPUPOBAaHUS MO YaCTSIM B
HEOTpe/IeTICHHOM HHTerpaie:

1) Iudv:uv—jvdu
2) Judv=uv+_[vdu
3) Iudv:uv+jvdv
4) judvzjvdu.

2. Haiitu HEONPeIeTICHHBIH

UHTErpal Ixexdx

1) xe¢* —e* +C;
2) xe* +e*+C;
3) x%* —e*+C;
4) xe* —e* +C.

3.IToapiHTerpanbHast GpyHKIUSL

dx ssBnsiercsi. . ;

2x -1
Iooi-a)

1) PatmonanpHOM GyHKIMEH

2) UppanmonanbHoil pyHKLIKEN

3) Tpuronomerpuueckoi pyHKIHEH
4) JluneitHo GyHKIMEH.

4 Onpemenmuts  4ncio kB
HHTErpaie
. 1
I ! dx4 =k- +c.
(x=3)

(x-3)

7
1)§
3.
2)—7,
3) 3;
7
4)—5.

Jlexkuus 18. MHTerpupoBanue TpUroHOMeTpU4Yeckux (yHKUUH. IHTErpupoBaHuEe HEKOTOPBIX

UPPalMOHATBHBIX QYHKIMI

1. VYkaxure
TPUTOHOMETPHH,

(opmyaty
KOTOpast

1) sine-sin g = %cos(a—ﬂ) +%cos(a + )




HCIIOJIB3YETCSl IIPU UHTEIPUPOBAHUU

2) sina-cosf = %sin(a ) +%cos(a + )

MPOU3BEICHUI CHHYCOB u
KOCHHYCOB: 3) sina-cosp = %cos(a =) —%cos(a + )
. . 1 1
4) sina-sin = Ecos(a -5 —Ecos(a + /).
2. VYkaxure bopmyy 1) sin?x = 1-cos2x  cos? x = 1+c0s2x ;
TPUTOHOMETPHH, KOoTopas 2 2
UCIIOJIB3YyEeTCA MPU  BBIYUCICHUHU 2) sin 2y _ 1+cos2x cos? X 1-cos2x
UHTErpaia Isinm xcos" xdx, rme m u 2 ’
. 1-cos2x 1+ cos2x
N-4eTHbIE HEOTPUIIATEIIbHBIC YK CIIA: 3) sinx= T; COSX=——
. 1-cosx 1+ cosx
4) sin®x = 5 1 CoS° X = .
. d
3. Haiigute unrerpan I ZX 1) Inlx+ [v2 1ol+cC :
X“+9
2) %In x+vx*+9|+C:
3) In[x—Vx* +9|+C;
4) In‘x+x2 +9‘+C.
4 Haiinute wHTETpal I d : 1) arcsin X +C-
3_ X2 \/§ ’

X++v3-x?

3) iarcsin x+C-.

J3
X—v3—x2

2) In +C

4) In +C

Tema 7. OnpeneneHHbIH HHTErpa

Jlekumsa 19. [lonstue ompeneneHHoro HWHTErpaga U ero cpoiictBa. ®opmyna HeroToHa-

JleiiOHMIIAa ¥ 3aMeHa IEPEMEHHOM B ONpe/IeICHHOM HHTErpaje

1. Kakoit u3 uHTerpajion
NPEJICTABIAET ONPEEICHHBIN
UHTETpal
© 2 0
. dx
Ixsm Xdx; jexdx; .[xzdx; .[ .
0 1 2 1+X

2
1) j x2dx
1

dx
1+ x°

2) Texdx; szdx; T

0 1 —o0

3) Ixsin xdx;szdx
1

dx
1+ x°

4) Texdx; j.
0 —o0

2. Yxaxwurte ¢popmyny HeroTona-
JleiiGuua, ecmu F(X)

nepBoobpasuas Gyskiun f(X):

)= F(b)-F(a);

1) i f(x)dx = F(x)




2) if(x)dx: F(x)°= f(b)- f(a);

.= F(a)-F(b);

3) [/ (x)dx = F(x)

4) [ f()dx = F(x)|o= F(a)+ F(b).

HUHTCIPUPOBAHUA 110 4aCTAM B
OMpPCACIICHHOM HHTCTPAJIC:

3.Breruncinurs OTpe/IeICHHBIN 1) 20;
4 2) 21,
HUHTETrpal Ixz dx 3) 4;
! 4) 8.
4.Yxaxure hopMyity

1) iudv: uv|':1 —j.vdu;
2) .Tudv:uv|z;

. '
3) Iudv:uv+jvdu;

4) iudv=uv—ivdu :

Jlekums 20. HecobctBeHHble HHTETpalbl 1-r0 poaa u 2-ro pona. [lpunosxenus onpenaeneHHOro

WHTETpasa
1. BrruncinTs HECOOCTBEHHBIN 1) pacxomautcs;
T dx 2) 1.
HHTErpat I — HIIM YCTaHOBHTb €TI0 5
X
1 3)2;
pPacxoauMOCTb. 4)3
2. Beruncants HECOOCTBEHHBIH 1)1,
< dx 2) 3;
WHTETpaT IT WA YCTAHOBHUTH €0 3) paCXOIUTCS
A 4)0,5.
PacXoJUMOCTb.
3. Beruncnute HECOOCTBEHHBIH 1.
1 l) ]
dx 3
HHTErpat _[_3 WIH YCTaHOBUTH €ro 2 1-
o X )L
3) 2;

PacxXoauMOCTb.

4) pacxoautcs.

4. Vxaxure GopMyITy HaXOXKIECHHUS
TIJTOIA TN TIIIOCKOU (PUTYPHI:

1) S:j.f(x)dx;
2) Szifz(x)dx;
3) S:'Tf’(x)dx;

4) S=jﬂ/flx}dx.




5. Inomaap ¢urypsl, OrpaHIYCHHON 1) s = 8.
v Y =0, X =2, ¥ = X* paBHa: -3’
2

2) S= 3

3) S=4;

4) S=8.
6. OObeM Tema, 0OpPa3OBAHHOTO 5,
BpamieHueM BOKpyr ocu OX ¢urypsi, HV,=x I F=(x)dx;

OrpaHMYEHHON KpUBOH Yy = f (X), OCBIO

OX u mpaMbIMH  X=a, X=Db 2)V, = ”I f (x)dx;
b

BBIUUCIISIETCS 110 hopMyJie:

)V, = ﬂi f (x)dx;

qvfuﬂf%@m.

7. Haiitu oO0beM Tena, oOpa30BaHHOIO ny -~
BpalmieHueM BOKPYr ocu Oy (uUrypsi, )V, T
o o 2

OrpaHHMYeHHOH mapaGomoit Yy =X~ , )V, = 1,
y 2 !

oceto Oy mnpsimeiMu Y =0, y=1. YV =7
y - 1

®W=%

Tema 8. DyHKIMM HECKOJbKHX NepeMeHHbIX

Jlekuus 21. OyHKIMK HECKOJIBKUX MEpeMEeHHbIX. YacTHbie mpous3BojHbIe. [IpousBojHbIE U
muddepeHnmanbl GyHKIUN IBYX MEPEMEHHBIX

1.Yka3are QyHKIHIO ABYX TIEPEMEHHBIX: I —
by yX IIEP 1) y= X ;(2+x4;
3
2) y=Inx;
3) t = xy — 3z;
4) z=Vx + 4
2. 3nauennme Qynkupm f(X) =2x-3xy’ B 17,
: : 2) -5;
2; 1 : :
Touke (2; 1) paBHO 3) 1.
4) 2.
3. OOmacte  onpeaeneHus  (GYHKIHUU 1)
7 =+/X* +y? sBusercs: /y% -
ol %
2)




=
=

<V

3)
/ |
} 4
4)
y
o! e
4. YacrtHas mnpousBogHas — (PyHKIUH 1) 2*-In2;
2) 2°+3;
z=2"+3y paBHa: 3) x-21 43
4) 2" +3y.
5. ITonubrit muddepeHnnan 1) x-dx+y-dy;
d2=%-dx+%-dy QyHKIMH 2) 2-dx+4-dy;
—2_4 4 _ 3) 2x-dx—4-dy;
Z = X° — 4y paBeH: D d.dy

Jlekumsa 22. Ilpou3BoaHas B JaHHOM HampaBieHHH. ['pagueHt. DKCTpeMyM (QYHKIUH JIBYX

MEPECMECHHBIX

1. (GYHKIMM B TOYKE I1OKa3bIBaeT
HanpaBJeHUue HanOOJbILEro pocTa PyHKIUU

1) rpaauent;
2) MpOU3BOIHAS TI0 HAIIPABJICHHIO;
3) IMBEPreHIIHS.

2. I'paguent — 3T1o

1) omuH w3 HalpaBJIAIONMX  BEKTOPOB
KacaTeJIbHON IUIOCKOCTH K rpauKy QyHKINH,
2) dacTHas MPOU3BOHAS (QYHKIIUH,

3) npousBogHas ~ QYHKIUH 1O  33JaHHOMY
HaNpaBJICHUIO,
4) BEKTOp, KOOpPIMHATAMH KOTOPOTO SIBIISFOTCS
YacTHBIE MPOU3BOJHBIE (PYHKUIUHU MO Pa3HBIM
apryMeHTaM.
3. IlpousBoaHast pyHkmu z = f(M) B Oz _ lim Az
1) o a=oAl
Touke M(X,y) 10 HampaBJICHUIO BEKTOpPa PO
= Z Z
I paBHa =
p 2) o Al
oz
Y —Az
3) ai
oz
— = lim Az
4) ol Ao




3. Meron HaUMEHBIIINX
MMO3BOJIAET HAXOAUTh:

KBaJIpaToB

1) BuA GyHKIMU ABYX MEPEMEHHBIX;

2) sKCTpeMyM (YHKITUH;

3) mapameTpbl SMIUPUYECKUX HOPMYT;

4) yacTHble NPOU3BOJHBIC (YHKIIMHU HECKOJIBKUX
IIEPEMEHHBIX.

4. OyHKIUS IBYX MEPEMEHHBIX
7=2x? +2y % B Touke (0,0) umeer

1) skcTpeMyMm;

2) MakCUMYyM;

3) MHHEMYM;

4) pa3pbIB BTOPOTO pOJIa.

Tema 9. luddepenunanbHbie ypaBHEHHUS

Jleknua 23. 3anmaum, npuBoaAuire K IudQepeHINaIbHBIM YpPaBHEHUSM. YPaBHEHUS C

A3JCTIAIOIUMHUCH IICPEMCHHBIMU.

1. Kakoe u3 ypaBHeHUH sBIsSETCS
OOBIKHOBEHHBIM
Qg depeHIranbHbIM ypaBHEHHEM ?

1) x> +2y=3;
2) 2xy—Inx=0 ;
3) x2+2x+5=0;
4) 5x—3"'=0.

2. JuddepeHnmanbHbIM
ypaBHEHHEM C pa3JelsSIOIUMUCS
MIEPEMEHHBIMH SIBISICTCS YPaBHEHUE
BUJIA!

1) y'= 1) 9(y);

2) y'=10)+9(y);

3) y'=f(x; y), rae bynkuus f(X; y) — omHOpoaHast creneHn
HOJIb;

Ay +p(x)y=9g(x);

5) Y+ p(x)y=q(x)y".

3. Kakoe u3 ypaBHEHU sSBISETCS

1) y"-3y'+2y=0;

nuddepeHIaTbHbIM YPaBHEHUEM C 2) ¥ 43y =e>;
K)
Pa3AETAIOMIUMHUCS TIEPEMEHHBIMU 3) y'—4y=0;
4) y' =sinx
4. Pemenunem nugdepeHnaibHOro 1) y =4x;
ypaBHenust Y’ = 3x’ sBIseTCS: 2) y=x;
3) v =x?;
4) y=3x",

Jlekuuss 24. OnHOpOIHBIE,
YpasHeHnue bepHysum

nuHelHble audQepeHnanbHble ypaBHEHUS 1-ro mopska.

1. OHOPOIHBIM 1) y-cosx=0;
middepeHMaTbHBIM  ypaBHEHHEM 2) y' = X2y
MIEPBOTO TIOPSIKA SIBIISCTCS: x;/
3 Y =g"7
X“+y
2
4) y'+ Y_x
X
2.0IHOPOTHBIM 1) y'=f(x) g (y);
nnbepeHINaTEHBIM  yPaBHCHHEM 2) y' = f(x; y), tne dynkuus f(X; y) — oqHOpomHAs cTeneHn
HIEPBOTO nopsiaKa SIBILICTCS. | fogp;
ypaBHEHHUE BUA: 3) y' + p(x)y = g(X):
4)y = f(x; y), rae dyukiwms f(X; y) — omHopoaHasL.
3.Pemenune OZJHOPOJHOT'O 1) y = u-v, re U = U(X) u V = V(X) — HEKOTOpbIC HEU3BECTHBIC
muddepeHInaIbHOTO YPaBHEHUS | (hYHKIMH,




MEPBOTO  TMOPSIIKA MOXKET OBITh
HalJIEHO B BUJE:

2) Y = U-X, Tae U = u(X) — HeKoTopast Heu3BeCTHast QYHKIIHS;
3)y=u+v, e u=u(x) 1V =V(X) — HEKOTOPbIC HEN3BECTHHIC

GbyHKIMH,
4)y = u + X, tae U = U(X) — HEKOTOpas HEU3BECTHasl

byHKIHS.

4. JIuHeHBIM HEOAHOPOIHBIM
muddepeHIaTbHBIM ypaBHEHUEM
MIEPBOTO MOPSIKA SIBIISETCS
ypaBHEHHE BUJIA!

1) y'=fx)g(y);
2)y' +p(x)y=a(x)y"
3) y'+p()y=9(X);
4) y"+py +qy=0.

5. JINHEWHBIM HEOAHOPOIHBIM
mudepeHIraIbHBIM ypaBHEHUEM
MIEPBOTO MOPSIKA SBISIETCS
ypaBHEHHE BUJIA!

1) y-cosx=0;
2) y'=x%y;

6. YpaBuenuem bepuynnu sBisercs
YpaBHEHUE BUA:

1) y'=1f(x)g(y);

2) Yy +p(x)y =ax)y",
3) ¥+ p(x)y = g(x);
4) y"+ py'+qy =0.

7. Jluneitnoe muddepeHnnaIbHOS
ypaBHEHUE V+ p(x)y = f(x)
UMEeT pelICHHUE B BUJIC:

1
Dy=—os;
u-v

u

2) y=—;

v
y=u-v;
4) y=u-v.

Jlekumsa 25. JluddepeHunanpHple ypaBHEHHUS BbICIIMX MOpsAKoB. Jluddepennuanbubie
paBHEHUS 2-TO NOPSAKA JONYCKaIOIIMe MOHMKEHUS OpsIKa

1. Cpenu ypaBHEHMH yKa3aThb
nuddepeHInaIbHOe YpaBHEHNE
BTOPOTO MOpPSAKA.

1) y' =xe’;

2) y° =3y +5y=0;
3) 2 -3y+5=0;
4)y" =x+y.

2. Kakas u3 GyHKIUH MOXKET
SABIISATHCS OOLIUM pelIeHHEM
g depeHInaIbHOTO YpaBHEHUS

F(x, y,y',y”) =07

1) y=0;
2) y=e"(2¢,+3);
3)y=ex-(x+1);

4) y:clez’“+cze3x.

3. Cpenu nepeurciIeHHbIX 3a/1a4
«3amauert Komwny saBusgercs.. ..

1) y' =xe’;
2) y'=-3y'+2y=¢";

3) y’+ﬂ=x;
X

, 2
8 y'+ T =xyt 502

4. IuddepennuanbHoe ypaBHEHUN
BTOPOTO TOPSIIKA

y" =2x—e* +sin5x permaercs:

1) mocnenoBaTeNbHBIM HHTETPUPOBAHUE OOEWX YacTen
YpaBHEHHS,
2) noacranoBkoit Y’ =z (X), Y = z'(X);




dp.

dy’

4) moacTaHOBKOM Y = U-V, T/1e U = U(X) 1 V = V(X) — HEKOTOpBIE
(GYHKIHH.

3) noacranoBkoit Y’ =p (v), y'=p

Jlexnus 26. JIuneiinsle 0oJHOpOHBIE U HEOJHOpOoAHBIE Y BTOpOro nopsiaka. urerpupoBanue
JIO1Y BTOpoOTO Mopsiaka ¢ mocTostHHbBIMEU Ko durnnentamu. JIHJY BTOporo nopsijika ¢ HoCTOSHHBIMU
K03 pHUIHEHTaAMU U PABOX YaCThIO CIICIUAILHOTO BUA
1. OnHopoaHBIM 1) y"+py’ +aqy = f(x).

QG depeHIaIbHbIM YpaBHEHHEM 2) y=f(x; y);

BTOPOTO MOPSAKA C MOCTOSHHBIMU 3) v+ p(x)y = g(x);

Ko puLIeHTaMu SBIAETCS 8y 1 py'+ay=0

ypaBHEHHE BUJA! '

2. Kakoe u3 ypaBHEHUH SBISETCS 1) y"—sinx-)'=0;
JUHEHHBIM OJTHOPOJIHBIM 2) ' -3y +2y=¢";
g epeHIaIbHBIM YpaBHEHUEM
BTOPOTO MOPSAKA C MOCTOSHHBIMU

3) Yy -2y +y=0;

k03hdurmeHTamu? 4) y" =sinx.
3. Ilpum pemeHun OIHOPOTHOTO 1) BBOZUTCS IOACTaHOBKA BHaA Y = U-V, Tae U = U(X) u
mapPEPEHIMATBHOTO  yPABHEHUS V = V(X) — HEKOTOpBbIe HEN3BECTHBIE (DYHKIIHY;
BTOPOro IOPsAZKA € TOCTOSHHBIMU 2) BBOAMTCS IMOJCTAHOBKA BHIa Y = U-X, rae U = U(X) —
ko3 duumentamu y” + py’ + gy = 0: HEKOTOpasi HeM3BeCcTHas! (PYHKIIHS;
3) cocraBisieTcsl XapaKTEpUCTUUECKOE YpaBHEHUE
k? + pk + q=0.
4. XapaKTepucTUYEeCKOe ypaBHEHUE 1) y=cx+c;
umeer D =0. YUemy paBHO oO1iiee 2) y=A-e=:

peleHne ypaBHeHUS

yﬂ_|_py'—|—qy:()? 3) y:cleklx +Cz€k2x;

4)y =ek '(61 +xcz).

S. ZXapaKTCpI/ICTI/I‘IeCKOG ypaBHEHUE 1) y=Ce"* +Cpe*;
k= + pk + = 0 wumeer jBa .
P g . 2) y =e*(CycosBx + C,sin BX);
Pa3IMYHBIX JeHCTBUTEIBLHBIX KOPHS ) )
X X.
ki u ko. Torma obmee pemenue 3) y=Ce™" +Coxe™’;
OJTHOPOZIHOTO JU(pepeHIHAIEHOTO 4)y =u-v, rae U = Uu(X) u V = V(X) — HEeKOTOpbIC HEU3BECTHBIC
ypaBHEHUS] BTOPOTrO MOpsIKa C dyHKIHH.

MOCTOSSHHBIMU KO3 (ULIMEHTaMH
y"+ py'+qy = 0 UIMEET BUI:

6. XapaKkTepUCTHYECKOE YPaBHEHUE 1) y=Ce* +Cpe*;
k? + pk + g = 0 UMeeT KOMILIEKCHbIE

; 2)y = u-X, e U = U(X) — HekoTopast HeM3BeCTHas (PYHKIIHS;
KopHU Kk, =a*if. Torma oOmee )y () p by

3) y=Cee"* +Coxe"*;
pelenye OJTHOPOJIHOTO

_ pox :
nudPepeHInaIbHOTO  YPAaBHEHHS 4) y =e"(C,cos fix+C, sin fx).
BTOPOTO TMOPSJKA C MOCTOSHHBIMU
ko3 duuuentamMmu  y” + py’ +qy =0

UMEET BUJL:

7. ITpu m00BIX 3HAYCHUSIX 1) y'+9y=0;
nocrosHueix G m C, dynkums 2)y"—9y=0;
y(x) =c, sin3x+c, cos3x 3)y'—-3y'=0;
SIBJISICTCSA PEIICHUEM 4) y” + 3y’ =0.

T GepeHIATIBHOTO YPaBHEHUS:




8. O6mee pelnieHue 1) y=Ceh* +Cpe*;
nudepeHIAIbHOTO  YPaBHEHHS
y' + 2y' + y = 0 HaxoamMm IO
dbopmye:

2) y = U-X, rae U = U(X) — HekoTopast Hen3BecTHas QyHKIIUS;
3) y=Ce"* +Coxe"*;

4) y=e™(C,cospx+C,sin px).

9. O6mee pertieHue 1) y=Ce* +Cpe*;

muhdepeHIMaTBFHOTO  YPaBHEHHS
y"+ 4y + 5y = 0 nHaxomuMm 110

2)y = U-v, rae U = U(X) 1 V = V(X) — HEKOTOpbIe HEU3BECTHBIE

GbyHKIMH;
bopmye: 3) y = Cie“" + C,xeb";

4) y =e™(C, cospx+C,sin px).
10. JluHeWHBIM HEOJHOPOIHBIM 1) y'=f(x)g(y);

Qg epeHIaIbHBIM - YpaBHECHUEM 2)y"+ py' +qy = f(X);
BTOPOTO TOPSJIKA C TOCTOSHHBIMHU , _ )
kodpurmenTamMu SIBJISICTCS i; z,,:p;;(,)i;)?gxé
YpaBHEHHE BUA! '
11. Kakoe U3 ypaBHEHUI SBIACTCS 1) y"—sinx-)' =0;
JMHEWHBIM HEOAHOPOIHBIM 2) ' =3y +2y=¢";
muddepeHIMaTbHBIM YpaBHEHUEM
BTOPOTO TOPSI/IKA C TIOCTOSTHHBIMHU

3) y' -2y +y=0;

koo uenTamu’? 4) y" =sinx.
12. Ob6miee pelienune 1) y =Cie"™ +Cre"";
HEOJHOPOJHOI'O 2)  y(X)=Yo(x), THE yo(X) — obmee pemeHHe

nuddepeHnaaTbHOTO  ypaBHEHHS
COOTBETCTBYIOLIETO OJJHOPOHOTO YPaBHCHHS,
BTOPOI'O TMOPSIIKA C MOCTOSIHHBIMU

k1 k1 .
KodppuuueHntamMmu  y"+ py’' +qy = 3) y=Ce™ + sze_x,
f(X) umeer Bu: 4) y(x)=Yo(X)+Yy(x), tme vyo(x) — obmee perieHne
COOTBETCTBYIONIETO OJHOPOIAHOIO YypaBHEHHS, m —

YaCTHOE PELIEHUE HEOAHOPOJHOTO YPaBHEHHUSL.
13.  YactHoe  pemeHue A 1) Axe™;
T depeHnaIbHOr0  ypaBHEHUS 2) Axe ™ +B :

y'+2y'+y=xe MOYHO 3) (AX2 +BX)e;

HUCKaThb B BU/JIC _x
4) (Ax+B)e ™.

Tema 10. BeposiTHOCTD C/Iy4yaliHbIX COOBITHH

Jlekumsa 27. [Ipenmer teopun BeposiTHOCTeH. Tumbl ciydaiiHbIx coObiTHil. Knaccuueckoe u
CTaTUCTHYECKOE OIpe/IelIeHUe BEpOATHOCTEH. DIeMeHThl KOMOUHATOPUKH

1. YnopsgoueHHOE MHOKECTBO, 1) mepecTaHOBKOM
OTJINYAIONIEECS TOIBKO TOPSIKOM 2) pa3MeleHHeM
JJIEMEHTOB, Ha3bIBACTCS 3) coueraHuem
4) pa3HOCTBIO
2. YHopsa04YeHHOE MOIMHOKECTBO U3 N 1) coueranuem
AIIEMEHTOB 110 M 3JIEMEHTOB, 2) pa3MeleHreM
OTJIIMYAIOIINECS IPYT OT Apyra JIN00 3) mepecTtaHOBKOM
CaMUMH JIEMEHTaMH JIUOO0 MOPSIIKOM UX 4) pa3HOCTBIO
pacnosI0oKeHusl, Ha3bIBAeTCH ...
3. CoOrITHE, KOTOPOE 00SI3aTEILHO 1) cnyuaitHbIM
IPOM30i1eT, HA3bIBACTCH ... 2) HEBO3MOXXHBIM
3) JOCTOBEPHBIM
4) IOCTOBEpHBIM M CIIy4alHBIM




4. BeposATHOCTb MOSIBICHUS COOBITHS A
OIIpeIeNIAETCS] HEPABEHCTBOM

1) 0<P(A)<I
2) 0<P(A) <l
3) 0<P(A)<I
4) HeT BEpHOro OTBETA

Jlekuusi 28. OCHOBHbBIE TEOPEMBI TEOPUH BEpOsITHOCTEU. CIEACTBUSI U3 TEOPEM: BEPOSITHOCTH
MOSIBJICHHSI XOTs1 ObI OIHOTO W3 IPyMIIbl COOBITHH; popMyIia OTHOM BeposTHOCTH; Gopmyina baiieca

1. Cymma BepositHocTew | 1) 1

MPOTHBOIOJIOKHBIX COOBITUI paBHA 2) 0
3) -1
4) 2

2. Eciu ciyvaitabeie coObiTist A 1 B He
MOTYT TIOSIBUTBCS BMECTE, TO OHH
Ha3bIBAIOTCA. . .

1)  He3aBucumbiMu

2) HecoBmecTHBIMU

3) IIpoTHBOIOIOKHBIMI
4) HeBO3MOXHBIMHU

3. BepositHOCT  cOoOBITHA A TIpH
YCIIOBHH, 4YTO TPOM30HUI0 coObiTHe B
HA3bIBACTCH. .. BEPOSATHOCTHIO

1)  besycnoBHOM’
2) CraTucTHYecKoit
3) Knaccuueckoit
4) YcnosHow

4. YcranoBute
dbopMmytamu:
A) baiieca

b) dopmyiioit noaHON BEpOATHOCTH

COOTBCTCTBHUEC MCKAY

L P(A)=3P(B)P(A/B)

P(B)P(A/B)

2. P(B./ A) = oA

Jlekums 29. [loBropHble He3aBucHMbIe UcnibITanusl. Popmyina beprysum. Teopems! Jlamnaca.

@opmymna [lyaccona

1. Ecnu BEepOSATHOCTb HACTYIIJICHUS
COORITHS A B KaXKIOM UCHBITAHUU
paBHa 0,002, To AJ11 HAXOXKICHUS
BEpPOSITHOCTH TOTO, YTO COOBITHE A
HacTynut 3 pa3a B 1000 ucnsliTanusx,
BBl BOCIIOJIb3YETECh:

1)  dopmymnoii beprymnu;

2) dopmyoii [TyaccoHa;

3) nokanpHOIT Teopemoii Myaspa-Jlamaca;

4) mHTerpanpHOi TeopeMoii MyaBpa-Jlariaca;
5) dopmymnoii Baiieca.

2. Ecnu BepoATHOCTh HACTYTIICHUS
COOBITHSA A B Ka)KJIOM HUCIIBITAHUHU
paBHa 0,25, TO 1151 HAXOXKACHUS
BEpPOSITHOCTH TOTO, YTO COOBITHE A
HacTynurt ot 215 1o 300 pa3 B 1000
WCTIBITAHUSIX, BBl BOCIIOJIh3YETECH:

1)  dopmymnoii beprymnu;

2) dopmyoii [TyaccoHa;

3) nokanpHOI Teopemoii MyaBpa-Jlamaca;

4) mHTerpanpHO# TeopeMoii MyaBpa-Jlariaca;
5) dopmymoii Baiieca.

3. IlpaBuiIbHYIO0 MOHETY TIOAOPACHIBAIOT
9 pa3 11 BEIUMCIIEHUS BEPOSATHOCTH
TOTO, YTO OpPEJ BBIMAJIET 5 pa3 BhI
BOCIOJIb3YETECh!

1)  dopmymnoii bepuymm;

2) ¢opmymoii [TyaccoHa;

3) nokanpHOMN Teopemoii Myaspa-Jlamaca;

4) wmHTerpanpHOI TeopeMoii MyaBpa-Jlamaca;
5) dbopmymoii baiieca.

Tema 11. Cayuaiinble BeJTHUHHbI

Jleknus 30. /IucKpeTHbIE CIIy4aiiHbIe BEJIMYMHBI M X YUCJIOBBIE XapaKTEPUCTHKHU

1. Cnyuaiinas BennunHa, KOTOpas
MIPUHUMAET KOHEYHOE HIIN
OCCKOHEYHOE CYCTHOE MHOYKECTBO
3HAUYCHMH, Ha3hIBACTCH. ..

1)  HemnpepbiBHO#
2) CueTHOI

3) uckperHoit

4) BeckoHeuHOM




2. MaremMmatudeckoe OXHNIJAHHUEC SABIIACTCA
XapaKTePUCTUKOM. . .

1)  PacnonoxxeHwust

2) ®opMbl pacrpeieeHus
3) Paccesnus

4) Cummerpueit

3. ucnepcus siBisercs
XapaKTEPUCTHKOH. . .

1)  PacnonoxeHus

2) Paccestnus

3) dopmbl pactipeecHus
4) Cummerpueit

4. Jlns AMCKPETHOTO THIA CIIyYaitHOM
MIePEeMEHHON (PYHKIIHS
f (x) = P(X =Xx) MOXKET 3a7aBaTh
3aKOH pACIPEEIeHHs TOTAAa U TOJIbKO
TOTI' /14, €CJIM BBIMOJIHSIIOTCS
ONIPEACIICHHBIEC YCIOBUS. Y KAXKUTE,
Kakue u3 GopMyJT ONPEACTISIIOT ITH
YCIJIOBHS.

1)  f(X)>= 0 s kaxaoro X
2) f(x)=1

3) D f(x=1
4) > f(x)=0

Jlexknus 31. HenpepbiBHbIE ciaydaiiHble BETMYMHBI U UX YHCIOBbIE XapaKTEPUCTUKH

1. CnyyaitHas BeIM4HMHA, KOTOpas
MO>KET IPUHATH JH000€ 3HAYEHUE U3
3aJJaHHOTO MPOMEXKYTKA, Ha3bIBACTCHL. . .

1)  HenpepsiBHOM
2) JluckpeTHoi

3) CuerHoit

4) Uzmepsiemoit

2. Oynkuus F(X) = P(X <X)

Ha3bIBaACTCsA

1)  BeposATHOCTBIO

2) CnyudaitHoit pyHKUIMEH

3) dyuKIMel pacipeaeaeHus
4) TInOTHOCTBIO pacupeeaCHHS

3. IlpousBonHas OT GPyHKIMH
pacmpezneneHus — 310 ...

1)  Cnyuaitnas GyHkuus

2) OyHKIMS pacrpee/ieHus
3) IlnoTHOCTH pacnpeseneHus
4) BeposiTHOCTh

4. Tunu4yHOMN XapaKTepPUCTHKON
paccesiHus CIIy4YallHOW BEJIMYHMHBI OT €€
MaTeMaTU4eCKOro OXKUIAAHUA
SIBJISIETCSL. . .

1) Pasmax

2) Mona

3) CranmapTHOE OTKIIOHEHHUE
4) KoadduimeHT acuMMeTpin

Jlekumsa 32. 3axoHbl pacnpefeseHUs HENpEphIBHBIX CIy4YalHbIX BEJIWYUH (paBHOMEPHBIH,

II0KA3aTeJIbHBIA U HOPMAJIbHBII)

1. CnyuyaitHas BelIMYMHA, KOTOPas MOXKET
IPUHATH JI000€ 3HAYEHUE U3 3aJaHHOTO
MIPOMEXKYTKA, HA3bIBAETCH. ..

1)  HemnpepbiBHO#
2) JluckpeTHO#

3) CuerHO¥t

4) Uzmepsiemoit

2. 3aroHAUTE MPOITYCKH:

1) MaremaTtu4eckoe OKHuIaHKe

pacripeziesieHa 10 HOPMAJIbHOMY 3aKOHY,
TO 3Ta CiydaiiHas BeEJIWMYMHA SBISETCA
CIyYaliHOM BEJIUYUHOM ... TUNIA

napamMeTpaMH ~ HOpPMaJbHOTO  3akoHa | 2) Moga

pacrpeneneHus SBISIIOTCA. .. U ... 3) CrangapTHOE OTKIOHEHHE
4) Pasmax

1. Eciu Ciy4aiiHas BenmunHa | 1)  TlopsimkoBoro

2) HomuHanbHOTO
3) HenpepbiHOTO
4) JIuckpeTHOro

2. TUNUYHOHN XapaKTePHUCTUKOM
paccesiHus ClIy4yallHOW BEJIMYHMHBI OT €€
MaTEMaTHYECKOI0 OKUJaHUS SIBIISIETCA. . .

1) Pa3max

2) Mona

3) CranmapTHOE OTKJIOHCHUE
4) KosbbuimeHt acuMMeTpUr




Tema 12. Ji1eMeHTBI MATEMATHYECKON CTATHCTHKH

Jlekmus 33. 3agaun MaremaTtuueckoil craThcTHKU. OOpaboTKa CTATUCTHYCCKUX JIaHHBIX.
UnciioBble XapaKTEePUCTUKU U METOJIbl X BHIYUCIICHHS

1. Bce MbIcauMbIe 00BEKTHI HEKOTOPOTO
UCTOYHUKA HAOIIIOACHUI
Ha3bIBAIOTCA. ..

1) T'eHepaibHON COBOKYIHOCTBIO
2)  Ciy4aiiHBIM KOJUIGKTHBOM

3)  CoOBOKYIHOCTBHIO OOBEKTOB

4)  MHOXeCTBOM 00BEKTOB

2. 3HayeHUs1 HEKOTOPOT'O CBOWCTBA,
MOJTyYeHHbIE HAa 00bEKTaX BEIOPAHHBIX
13 reHepajIbHONU COBOKYITHOCTH
cilyyaliHbIM 00pa3oM, Ha3bIBAKOTCH ...

1)  Beibopkoii

2) HaGopowm 3HaveHmii

3) COBOKYITHOCTBIO HAOJIFOICHHI
4) VcXOAHBIMH JaHHBIMH

3. KonmnuectBo HAOIIOACHMI, ITOMABIINX
B 33/IaHHBIM MHTEPBAJl HUHTEPBAIBHOU
TaOJIULIBI, HA3BIBAETCH. . .

1)  Yacroroii

2)  YacrocTbio

3)  OTHOCHTENBbHOM YacTOTOM
4)  HakoIUIeHHOW YacTOTOM

4. T'paduK SMIUPUYECKOTO
pacmpeeNeHus 1 HaOJIto IeHU |
JUCKPETHOTO THUIIA HA3bIBACTCHA. . .

1) T'mcrorpammoii
2)  Ilonuronom

3) Kymymnsroii

4)  OruBoii

Jleknus 34. Cratuctuueckas runore3a. Kpurepuu cornacus

1. YcraHoBUTE COOTBETCTBHE MEXKIY
(hopMyJIHPOBKAMU AJTbTEPHATUBHON

runote3sl H, mpu Hy =p
A)H, :X#u
B) H,: X < u
B) H,: X>u

1)  mpaBOCTOPOHHSIS
2)  JBYCTOpPOHHSS
3)  I1eBOCTOpOHHsIS

2. Kpurepuii [Tupcona paccuutsiBaercs

1)  Ha OCHOBE CpeIHEero 3HaYCHUs

2) 10 HOPMAJILHOMY pacIpeIeIICHUIO

3) MO HMIUPUYECKUM U TEOPETHICCKHM YacTOTaM
4) 1o BEepOSITHOCTH

3. HyneByto runotesy no KpuTepHio
[Inpcona npuHUMAIOT, €CIIH

1) Zjaé < Z}fp
2 2

2) Z}mﬁ > pr

3) Zjaﬁ = Z}fp

Jleknusi 35. OyHKIMOHAIbHA M CTAaTHUCTHYECKash 3aBUCHUMOCTh. YpaBHEHUE JMHEHHON

erpeccun. Koadurment koppensiiuu

1. Yewm Ooinblire 3HaUEHUE
Koa(duLreHTa KOppesluu, TeM

1) Oonee HEIOCTOBEPHBIM SIBJISICTCS IOJYUYCHHBIH
BBIBO/T

2) Ooisee TOJNHYIO TPYIIy OOpa3yrT HCIBITAHHBIC
COOBITHS

3)  Oosiee TecHas 3aBUCUMOCTb MEX/Y MEPEMEHHBIMH

4)  MEHbBIIMA pa3Mep BBIOOPKH HCIOJIB30BAH IMIPH
WCTIIBITAHUN

2. Ecnu nuneiHbIi KO3 PUIMEHT
KOPPEISLUN MEXKIY IByMs

1)  cayvaiiHble BETMYHHBI HIMEIOT MIPSIMYIO JINHEHHYIO
3aBUCUMOCTh




CIIy9aiiHBIMH BEIMYMHAMHE OOJIbIIIE 2) ciy4aiiHble BEJTMYMHBI UMEIOT OOPATHYIO JTHHEHHYTO
HYJIS, TO 3HAYHT 3aBUCUMOCTh
3) ciry4aiiHble BEJIHMYMHbI HE 3aBHCUMBI
3. BpibopouHOe ypaBHEHHE TPSIMOM 1) -02
nuHuM perpeccun Y Ha X umeer Buny | 2) 0,2
=1,2x — 0,2. Torna BEIOOPOYHBIN 3) 12
KOX(QPHUIHUEHT KOPPEIALUU MOXKET 4) -0,15
OBITH PaBEH:

Kpurepuu oneHuBaHuA:

OneHuBaHUE TEKYIIErO0 TECTUPOBAHMUS OCYLIECTBISETCS 10 HOMMHAIBHOM IIKajge — 3a
MPAaBUJIBHBIN OTBET K KOKAOMY 33JJaHHIO BBICTABISETCS OAMH 0alll, 3a HEe MPaBHIbHBINA — HOJb. OOmas
OLIEHKA Ka)/I0r0 TeCTa OCYIIECTBIISIETCS B OTHOIIEHUM KOJIMYECTBA MPABUIIbHBIX OTBETOB K OOIIEMY
YHUCITY BOIIPOCOB B T€CTE (BBIPAKAETCS B MPOIEHTAX).

KonnyecTBo MonbITOK MPOXOXKICHUS TECTA U BPEMsI Ha €ro MPOX0XKJIeHHE — HEOTPAHUYEHHO.

Tect cunraercs npoiAEHHBIM (OLIEHKA «3a4TE€HO») Ipu o01Iei onenke 75%.

CamocTrosiTe/IbHOE pellieHNe 32124 U 00bsICHeHHe UX pelleHus!
Tema 1. D1eMeHTHI JTNHEHOH aaredpbI

IIpakTnueckoe 3anaTue 1. JlelictBus ¢ marpuniamu. OnpeaennuTenn, METObl UX BBIYMCICHUS

2 -5 -3 3
1. A= ,B = . Haiitu A+ B, A-2B, A-B, B-A.
-3 4 -5 7

-3 8 1 -4 3
2. A=  B= .
{1 —9j (o -6 sj

Haittu A+B, 2B, A-B, B-A.

3 45
3. lano A4 = G 5 ilj’ B=|6 0 -2|.Haiitu npousBencuue 4B u BA.
718
4. BBIYHCINTH ONPENeNUTENH JaHHBIX MaTPHII, UCIONB3Ys TeopeMy Jlamnaca:
2 6 3 -2 0 3
c=|1 -1 -2, D=4 5 -1
0 4 7 3 2 -3
5. BBIYHCIIUTD ONPEICITUTENb:
3 21
a)l2 5 3 6)‘ 12 ‘
3 4 2 -3 4

IIpakTnueckoe 3ansaTHe 2, 3. OOparHas marpuna. Panr marpunsl. Teopema Kponekepa-
Kanemnu. Pemenune CJIAY meronom Kpamepa n MaTpu4HbIM METOOM



1 -2 0
1. Beraucnute panr matpunbl A=|3 5 -7 | B cioydae, ecnmu paHr mMaTpuilbl A HE MEHBIIE 3-X,
-4 1 2

BBIYUCIIUTH OOPATHYIO MaTpUILy.
2. Pemnth cuctemy ypaBHeHuil meronamu Kpamepa 1 MaTpUYHBIM METOJIOM:
3X+y-z=10
-3Xx+3y+2z2=8,
SX+2y+8z2=-1
3. Pemnth cucremy ypaBHeHuil meronamu Kpamepa 1 MaTpU4YHBIM METOJIOM:
2X—Yy+2=2
3X+2y+22=-2
X—-2y+z=1
4. Pemuth cucteMy ypaBHeHHI MeToaMu Kpamepa u MaTpuYHBIM METOJIOM:
X+2y+z2=4
5X—-5y+3z=1
2X+7y—-2=8

Tema 2. DeMeHTHI BEKTOPHOIi ajredpbl

IpakTuyeckoe 3ansitue 4, 5. BekTopsl. JIuHElHBIC onepaluy HaJ BEKTOpaMu. Pa3nokeHue
BEKTOpa IO OpTaM KOOPAMHATHBIX Oceil. JIeMCTBUS HaJ BEKTOpPaMH, 3aJaHHBIMH KOOPAWHATAMM.
CkansipHO€, BEKTOPHOE M CMEILIaHHOE TPOU3BEICHUS BEKTOPOB U UX CBOICTBA

1. Bekropsl d, b, ¢ 3a/1aHbI B HPOCTPAHCTBE CBOMMU KoopauHatamud = {3; 0; 2}, b= {2;4;,-2},¢ =
{6;7; 1}. Haittu qumuny BekTopa 2d — b+ 32

2. Bexrops! d, b, & 3a1aHbI B IPOCTPAHCTBE CBOMMU KoopauHaramud = {7; 1; —5}, b=

{1;5; -9}, ¢ = {0; 4; 2}. HaiiTu yroa mexay AByMsi BEKTOpamMud + bu ¢ — 2d.

3. Bekrops! d, E, C 3a7aHbBl B IPOCTPAHCTBE CBOMMH KoopauHatamud = {4;9; 0},1_5 ={8;-2;3},c =
{1; 2; 7}. BeluucanuTh BEKTOPHOE NPOU3BENECHHUE BEKTOPOBA, C U d, b.

4. BekTops! d, 1_5, C 3a71aHbl B IIPOCTPAHCTBE CBOMMHM KoopauHaTamud = {7; 1; —5}, b= {1;5;-9},¢ =
{0; 4; 2}. BeluucauTh CMENIaHHOE IPOU3BEIEHUE ITHX BEKTOPOB.

Tema 3. AHaJMTHYECKAS TeOMeTPHA
IIpakT4eckoe 3aHsAATHE 6. YpaBHEHUE NPSAMOI HA IIJIOCKOCTH

JlaHbI KOOPAMHATHI BEPIIMH HEKOTOporo Tpeyroisauka ABC: A(7; 1), B(-5; -4), C(-9; -2).
Haiitnu:

1. ypaBHeHue ctopoHs! AB;

2. ypaBHEHHUE | JUIMHY BBICOTHI, MPOBEACHHOM 13 ToukH C,

3. ypaBHEHUE MEIUaHbI, TPOBEACHHON U3 TOUKH A;

4. touky nepecedenust Mmeauansl AE u Beicotsl C/1;

5. ypaBHEHUE NpAMOH, npoxoadieil uepe3 Touky C napamienbHo ctopoHe AB.

IIpakTnyeckoe 3ansTue 7. Kpuseie BTOporo nopsiika. e, runepooia, napadona

1. CocTaBuTh ypaBHEHHE OKPYHOCTHU B KaXKJA0M U3 CIEIYIOIINUX CIIy4aeB:
a) IIEHTP OKPY>KHOCTH COBIAACT C HAYaJIOM KOOpPIUHAT U ee paauyc R=3;



0) LIeHTp OKpYkHOCTH coBnazaaet ¢ Toukoit C(2; -3) u ee paguyc R=7,;
B) OKPY>KHOCTh IMPOXOIMT Yepe3 Hadaao KOOPAWHAT U ee eHTp coBmaaaeT ¢ Toukoit C(6; -8);
T') OKPYKHOCTB MpoxoauT yepe3 tpu Touku A(1; 1), B(1; -1) u C(2; 0).
4.0npenenuTh TUT KPUBOM, TPUBECTH YPaBHEHHE K KAHOHMYECKOMY BHY U TIOCTPOHUTH KPHBYIO
X2 +y? —6x+2y+3=0.
IIpakTnyeckoe 3ansitue 8. IlmockocTh U mpsiMas B mpocTpaHcTBe. [loBepXxHOCTH BTOPOTO
nopsiiKa

1. 3anumMTe KAHOHNYECKUE YPAaBHEHUS:

* cepsr;

* HIUTATICON/IA;

* OJIHOTIOJIOCTHOTO THUIEepO0Ion 1a;

* IBYIOJIOCTHBIE THUIIEPOOIONIa;

* KOHYCa BTOPOT'O TOPSIIIKA;

* JIUTMITHYECKOTO MapadoIona;

* runepOoINYECcKOro napadoIonia;

* IMHIPOB (KPYTOBOT'O, DJUIMNTUYECKOTO, TUIIEPOOIMUECKOT0, MapaboIMuecKoro).

2. 3anucaTh KaHOHMYECKOE ypaBHEHUE MPSMON 3a1laHHOM ypaBHeHI/I}IMI/I{ X+2y-2+1=0, .
—-X+y+2z-1=0.

Tema 4. BBenenune B aHaJIU3

IIpakTnueckoe 3ansarue 9. Ilpexnen ¢yHxuuu. MeToabl pacKpbITHs HEONpPENENeHHOCTEH.
IlepBbIil 1 BTOPOM 3aMedaTeIbHbIE PEAEIIbI

N G
1. Beraucnuts npenen lim ———
x>-3X°+X—6

 A143x2 -2
2. Beruncnute nipesaen |Im2—.
Xx—1 X=X

. 1-3x-5%°
3. BeruuciauThb npeaen lim -3 <2 4
x>0 TX" +2X°+3

. sin? 4x
4. Beruncants npegen lim —.
x—>0 3x

X
. (x=5

5. BeIuuciuTh npeaet |Im(—j .
X—o\ X — 2

IIpakTnueckoe 3ansiTue 10. HenpepriBHOCTH (hyHKIMH. TOUKH pa3pbiBa U UX KJIacCU(UKALUSL

1. Haiitu TOYKM pa3pbiBa QyHKIUH, €CJIM OHU CYIIECTBYIOT, TOCTPOUTDH IpapuK PYHKIUU
1+x3,  x<-1
y=:X+3, -1<x<1.

2, x>1
2. HaiiTu TOuKHM pa3pbiBa GYHKIMH, €CIIH OHU CYIIECTBYIOT, HOCTPOUTH I'paduk PpyHKINUN
2X, X<0
y=41-x% 0<x<2.
-3, X>2

Tema 5. luddepeHunanbHoe ucUUcIaeHHe (PYHKIUH OTHOW MepeMeHHOi



IIpakTuyeckoe 3ausitue 11. [Ipon3BogHAs CIIOXKHOM, HEIBHBIX M MAPaMETPUUIECKU 3aJIaHHBIX
byHKIUH.
. 4 1
1. Haiitu npoussoanyio Gynkimun y =3R/x% +— + > N
X
2. Haiitu npoussoanyto pynkuun Yy = (X+2)-2%.
2

[98)

. Haiitu npoun3Boanyto GyHKIMHA Y = v
—X

4. Haiftu npou3BOIHYIO QYyHKIMU Yy = 3’/x + 4—14 .
X

X2

5. HaiiT NIpoM3BOHYIO CIIOXKHOM (yrKkimn Y =2+
6. HaifTn 1posBojiHyto HesBHO 3ajaHHoN Qyrkmmit X + Y° —3xy =0.
x =1t
7. HaiiTi mpou3BOAHYIO TapaMeTpUUECKU 3aJaHHOU (pyHKIUN 2|t
y=t"Int

IIpakTuyeckoe 3ansatue 12. [IpousBonusie BeicUxX nopsakoB. Juddepennnan GyHkumuu u
€ro CBOMCTBA, MPUOJIMKEHHBIE BEIYUCIICHUS

1. Haittu nuddepenunan GyHkun: y = % In? x

2. Haiitn uddepentman Gynximm: Y =€

X
.oet -1
3. Brerauciaute Hpe,uen (I)yHKI_II/II/I C IIOMOIIIBIO HpaBI/IJ'Ia .HOHI/ITaJ'I}I |Im . 2 .
x—0Sin 2X

IIpakTuueckoe 3ausTue 13. MccnenoBanne QpyHKIHIA ¢ TOMOIIBIO0 TPOU3BOIHOM, TOCTPOCHHE
rpadukoB QyHKIMH. 3a7a4 ONITUMH3AIUN

1. Haiftu skcTpeMyMbl QYHKIMH Y = x* —2x+10, MHTEpBaJbl yObIBaHUS, BO3pAacTaHUs QyHKIUH.
x4
2. HaiiTu MHTEpBaJIbl BBITYKIOCTH, BOTHYTOCTH, TOUKU Niepernda i GyHKIUUA Y = 7 X3,
X—4

X2

3. Haiit acuMnToTsl QyHKIMH Y =

IIpakTuyeckoe 3ansTue 14. ®opmyna Teitnopa. PaznokeHne HEKOTOPBIX 3JIEMEHTAPHBIX
¢byukuuit o popmyrnam Teitnopa u Makiiopena

1. Paznoxuts dpynkuuio f (X) = 2" B pax Makiopena
2. Paznoxuts ynxumo | (X) =sin°x s psan Maxknopena

3. Beraucauts ¢ Tounocteio 0,0001 3Hauenne ~24 .
Tema 6. HeonpenesieHHbII HHTErpaj

IlpakTuyeckoe 3ansitue 15. IlepBooOpasHas ¢yHkuH. MeToabl HEMOCPEACTBEHHOTO
MHTETPUPOBAHUS U 3aMEHBI IEPEMEHHON



1. Ucnionb3yst Ta6Jmuy, HaUTH cnez[y}oume WHTETpaJbl:
Ix5dx I\/_dx j dx;; I dx.

x2+9
2. BpIlUMCIUTh UHTETPAJIBI:

j.(3+x)5dx;'[\/x—3dx;j 21 dx;j 1 ax.

4x°+9 3x-2

3. Beruncnuthb I/IHTeI‘paJIbI'

Jcostdx J'e3x+1dx Ix 7d _[25)( ledx.

4. HaliTi MHTETpaIbl, HCIOJIbL3YS HOIXOMAILYO IIOACTAHOBKY:
2
Iezx . xdx, I(XZ +1)° 2xdx.

IpakTuyeckoe 3ansitue 16-17. Meron wuHTerpupoBaHUs IO 4YacTsAM. VHTerpupoBaHHE
panroHanbHBIX QYHKIMA. MeTol HeonpeaeaeHHbIX KO3 PHUIINEHTOB
1. Haiiti unrerpan: I(X +1)sinxdx.
2. Haiitu mHTETpa: I(X +1) Inxdx.

3. Haiitu unrerpa: '[ex sin xdx.

4. Haiitn uaTErpa: J (43)7dx
x —

IMpakTuueckoe 3ansitme 18,  UHTerpupoBaHwe  TPUTOHOMETPHYECKHX  (DYHKIHIL.
WHTerprpoBaHie HEKOTOPBIX HPPAIIMOHATIBHBIX (PyHKINH
1. Haiiti unTerpan J. cos3xsinxdx.
2. Haiitn nHTErpa ICOSZ 3xdx.
3. Haiitn I/IHTeraH.[Sinz x-€0s° xdX.

4. Haiitu I/IHTeraH'[Sinz x-C0s? xdx.
5. Haiiti uaTerpan IL dx
V1-x?

Tema 7. OnpeaesieHHbII HHTErpas

IMpakTuyeckoe 3anusitue 19-20. [ToHsTHE ONpeieIeHHOr0 MHTETPaJia U ero cBolicTBa. dopMmyira

HLIOTOHa-Heﬁ6HHHa " 3aMCHa HepeMCHHOﬁ, HUHTCTPUPOBAHUC 10 YACTAM B OIMMPCACIICHHOM HHTCTPAJIC
1

1. BeluncauTh OnpeeneH bl HHTErpal: Ix3dx.
0

2. BeraucnuTh ornpeielIeHHbI HHTEeTpalt: J x2 cosx*dx
0

2

dx
3. BBIUUCIUTH ONpeAeIeHHbIN HHTETpa: J RN
0 VX —6X+9
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3
4. BeIYMCIIUTD ONPENETICHHBINA HHTETPAI I 3x%.eX dx.

0
e

5.BbruncnuTe onpeneneHHbi HHTETpall .[(X +2)-Inxdx.
1

IIpakTuyeckoe 3ansaTue 21. HecoOcTBeHHBIC HHTETpAJIBI 1-T0 poaa u 2-T0 poaa

o0
2
1. UccnenoBaTh CXOAUMOCTh HHTETpaja Ie_x dx.
1

+00 dX
2. I/ICCHCZ[OBaTB CXOaAUMOCTD I/IHTeraJIa J.]_ 10 °
+ X

1

dx
NG
2
dx
4. ViccnenoBaTh CXOJIMMOCTh MHTErpasia I—
xInx
1

1
3. UccrenoBath cX0IMMOCTh HHTETpaIa I
0

IIpakTuyeckoe 3ansaTue 22. [IpuioxxeHus onpeaeieHHOro HHTErpaia
1. BelUmCInTh IWIOMIa/1b (PUTYPHI, OrPaHUYEHHOM THHUsIMA Y = 4X — X u y=2Xx-8.
2. Borunenuts mwiomas smwmnca X =acost, y =bsint (0<t<2xn).
2
3. BeIuucnuTh UIMHY AyTH Y = g(x—l)y2 Ha oTpeske [1, 4].

4. BBIUuCIUTH 06BeM Tena, 00pa30BaHHOTO BpallleHHeM (GHUTYpbl, OTPAHUYEHHON TUHUAMH Y = 4X—X? 1Y
=0 Bokpyr ocu Ox.

Tema 7. (I)yHKlII/IH HECKOJBKHX NMEPEMEHHBIX

IpakTnyeckoe 3ansitue 23-24. OyHKIMHA HECKOJIBKUX NEPEMEHHBIX. YaCTHBIE IPOU3BOIHEIE.
ITpousBonHbie U tuddepeHanbl GyHKINUN ABYX HEPEMEHHbIX

1. HaiiTi YacTHBIE IPOM3BO/IHBIEC [IEPBOrO W BTOPOTo Mopsiaka Z = X° — Xy? +3x% +y? —1.

2. Haiiti 9acTHyI0 MPOM3BOAHYIO Zy, (ymKimm Z = In(y + Jx).

2
3. Haittu nonnsiit nuddepenuuan pynxmun z =3" .

IIpakTuyeckoe 3ansitue 25. [Ipon3BogHas B JaHHOM HalpaBi€HUU. [ pagueHT. DKCTpeMyM
(GYHKIMU IBYX MEPEMEHHBIX

1. BBIHCIHTD IPON3BOHYIO0 GyHKIHH Z = 4X2Y + 24Xy + y? +32y—6 B Touke M(1;-1) B HanpasneHnn
BekTOpa a=(3-4).
2. Beruncints rpaguent GyHkuun Z = 4x2y + 24xy + y? +32y —6 B touke M(1;-1).

3. Haiitu akctpemym pyHKIMH Z = ;XZ + 2xy—% y2-5X—y +2.

IIpakTuyeckoe 3ansitue 26. [IpumeHenne mnomHOro nuddepeHranma K TPUOTUKESHHBIM
BBIYUCIICHUSM. MCTOII HaUMCHBIINX KBAaJApPaTOB



1. Beruucnuts npubmmxenno Z = In(L,05+./0,04) , npumenus monHbii auddepeHiman GyHKIHNR

z=In(y+ \/;) B Touke M(1;0).
2.Pe3ynbTaThl N3MEPEHHUI BEJIMYUH X U Y MIPEICTABICHBI TaOIHIICH
X (20 |25 |30 (35 |40 |45 |50 |55 |60

y |20 |75 |125|145|16,0 185 | 20,0 |20,5|22,0

CocTaBUTh ypaBHCHHE JIMHEHHOW 3aBHCUMOCTH Y(X), HMCIIOJIb3YysS METOJ HAWMEHBINUX KBaJPaToB.
[TocTponTh 3a1aHHBIE TOUKHU U NOJIYYEHHYIO IPSIMYIO

Tema 9. ludpepeHunaibHble ypABHEHUSA

IpakTuyeckoe 3ansaTue 27-28. 3amaun, npuBoasmue K auddepeHIIaIbHbIM YPaBHCHHIM.
YpaBHEHHS ¢ Pa3ACIIOMIUMUCS IEPEMEHHBIMH

1. Haiitu o6mee peurenne auddepesuuansaoro ypapaenns y'vl—x* =1+y2.
. sinx
2. Haiitu oO1ee pemienve quppepeHnnanbHoro ypapaenust Yy +——=0.
siny

3. Haiitu yactHoe pemenue auddepeHmanbHoro ypapHeHus Y = ( y+ 1) -ClgX , ynoBieTBopsroliee

/2
YCIIOBHIO y(Ej =2.

IpakTnyeckoe 3ansaTue 29-30. OnHoponHbIe, THHENHBIE MUd(epeHInaIbHbIe YPaBHEHUS |-
ro nopsaka. YpassHenue bepnyinu

2
o Y y
1. Haiitu obuiee pemenre audQepeHnnaibHoro ypaBHeHus y' = Z + 4; +2.
2. Haiitu o6iee pemenne quddepeHinaasHoro ypapaenus y' + 2y = e

3. Haiitu o6Giee perienne auddepeHinansHoro ypapaenus Y + Xy = X2

y

4. Pemuth ypasrenue bepruymm y' + = = y? Inx.
X

IpakTnyeckoe 3ausaTue 31-32. JluddepeHnumanbHple ypaBHEHHsS BBICHIMX TOPSIKOB.
Juddepennunanbable ypaBHEHHS 2-T0 TOPsIKa JOMYCKAIONIUE TOHKEHHS MOpsAKa

1. Haiitn o6mee peurenne auddepenuansaoro ypapaenns 2yy" = (y')?.

y

1+x

3. Pemuts 3anauy Ko nist nudpdepennmansaoro ypasuenus y” +3y’ =0 , eciu HayalbHbIE
ycnosus y(0) =0,y'(0) =3.

2. Haiitu o61ee pemenue ypaBHeHus y" =

!

y

4.Haiitu obuiee pemenne nudppepeHnnarb-HOro ypaBHeHus Y = — + X.
X

IIpakTnuyeckoe 3ansaTHe 33-34. JluHeiiHble OXHOpPOJHBIE W HEOAHOpPOIHBIE Y BTOpOrO
nopsiaka. MuterpupoBanne JIOJ[Y BTOporo mopsimka ¢ mocTossHHBIMEH Kodddurmentamu. JIHIAY

BTOPOTO MOPSIKA C TOCTOSHHBIMU KO03((UIIMEHTaMH U TIPABOM YacThIO CIEIHUATBHOTO BUIA

1. Haiitu obuiee pemenne auddepeHnnaibHoro ypasuenus y” + 6y’ +5y =0



2. Haiitu oO1mee pemenue quddepeHnuanbHoro ypapenus y” —5y +6y =0 U 4aCTHOE pelleHHE,
eciy HayanbHble yenoBuss y(0) =1,y'(0) =4.

3. Haiitu o6mee pemenue quddepennuansaoro ypasHenus y” —10y' +25y =0 1 4aCTHOE pelleHHUE,
eciy HadanbHble ycinoBus y(0) =2,y'(0) =8.

4. Haiitu oGmee pemenue quddepennuanbHoro ypapenus y” +2y' +5y =0

5. Haiitu ob1ee pemenue qudpepeHnanbHoro ypaBHeHus y” +9y =18x +45.

6. Haiitu o6mee pemenue nuddepennmansaoro ypasHenus y” — 2y’ +10y = 37c0s3X .

7. Haittu o6mee pemenue quddepennuansHoro ypapaenus Y + Yy —2y =9e”.
8.Haiitu oOmiee pemenue nuddepeHuanbHoro ypaBHeHus y” +4y = 2sin2x 1 4aCTHOE PELIeHHUE,
eciy HadanbHble yenoBuss y(0)=1, y'(0)=3/2.

Tema 10. BepoATHOCTD CJIy4aiiHBIX COOBITHIA

IIpakTnyeckoe 3ausitie 35. DieMeHTHl KOMOMHATOpUKW. Pemenwe 3amad  Ha
HEINOCPEACTBEHHBIN MOJCYET BEPOATHOCTEN

1.CkonbkuMHu crioco0amMy MOKHO PACCTaBUTh Ha OJHOM MOJIKE IIECTh Pa3IMYHbIX KHUT?

2.CKOJIBKO BapHaHTOB pPACIPEACICHUS TPEX IMYyTEBOK B CAHATOPHU PA3JIMYHOTO MPOQHIS MOKHO
COCTaBUTH IS IIATU IIPETEHACHTOB?

3.B Opurage u3 25 4enoBeK HYKHO BBIICIUTH YETHIpEX JUIsI PaOOTHI HA OIMpPEISIIEHHOM Y4YacTKe.
CKOJIBKMMH c110CO0aMH 3TO MOYKHO C/1€1aTh?

4.CKOJIBKO TPEX3HAYHBIX YMCET MOXKHO cOocTaBuTh U3 udp 1,2, 3,4, 5, 6, 7?

5.B norepee u3 1000 6uneroB umerorcss 200 BHIMTPBINIHBIX. BeiHUMAaIOT Hayraa onuH Ouier. Uemy
paBHa BEPOSATHOCTH TOTO, YTO ATOT OMJIET BBIUTPHIIIHbII?

6.Ha xaptoukax Hanucansl OykBel I', K, M, T, V. Kaprouku nepemMennBaroTcsi 1 packiabIBalOTCS B
psan. Haligute BeposITHOCTB TOTO, YTO B pe3yibTaTe OyaeT noiaydeHo cinoBo « KITMTVY»

7.B mapruu u3 18 neraneit Haxonstcs 4 OpakoBaHHbIX. Hayran BeiOuparoT 5 neraneit. Haiitu
BEPOATHOCTH TOTO, UTO U3 3TUX 5 eTaneil 1Be oKaxKkyTcsi OpaKkOBaHHBIMHU.

IIpakTnyeckoe 3ansitne 36-37. Pemienue 3a7a4 Ha HCIOJIB30BAHHE TEOPEM CIIOKEHUS M
YMHOXXEHUS U CIIEJICTBUI U3 HUX. Pemienue 3aqau Ha ucnonb3oBanue GopMyIIbl TOJTHOM BEPOSTHOCTH,
dbopmynel baiieca

1.Cpenu 52 cueroB 4 opopmiensl ¢ omubkamu. PeBusop Hayran 6epet 3 cuera. KakoBa BepoSTHOCTD
TOT0, YTO CPEU BBIHYTHIX CYETOB OY/AET: a) TOYHO OJWH HEMPaBUIHLHO O(OPMIIEHHBIN cUeT, 0) XOTs
OBl OJIMH HEMPaBUILHO 0OPMIICHHBIN cueT?

2. ]lns arrectanmu u3 rpymnmsl B 10 CTyAEHTOB OTOMPAIOT MPOU3BOJIBHBIM 00pazoM aBoux. KakoBa
BEPOATHOCTH TOTO, UTO OyIyT OTOOpaHbI: a) 1Ba BIIOJIHE ONpPE/ICNIEHHBIX YeloBeka, 0) Oyner orodpan
XOTs ObI OJIUH M3 HUX?

3.B I smmke 20 neranedt, u3 Hux 15 mTyk cragaptHeie; Bo I — 30 geranel, u3 HuX 24 cTaHAapTHBIC, B
I - 10 neraneit, u3 Hux 6 crannaptHeie. HaliTu BEpOATHOCTB TOTO, UTO HAyJauy U3BJICUEHHAs I€TAJIb
W3 HayraJ BRIOPAHHOTO SIIMKA Oy/IeT CTaHJapPTHOM.

4.B rpyrmnme CHOpTCMEHOB 5 JTBDKHUKOB, 3 THMHACTA M 2 IIaXMaTHCTa. BEposSTHOCTH CTaTh MacTepoOM
criopta mnst aepkaMKa - 0,4, s rumuacta - 0,3, mis mraxmaructa - 0,1. BeiOpanablii Haygady
CIIOPTCMEH cTajl MacTepoM criopta. KakoBa BEpOsSTHOCTH TOTO, YTO 3TO OBLT JTBDKHUK?

IIpakTuyeckoe 3ausTue 38. Pemenne 3a1ay Ha ucnonszoBanue hopmyn bepnynm, Jlamnaca,
ITyaccona

1.1To nienu mpou3BOUTCA S5 BBICTPETIOB. BeposSTHOCTH monagaHus sl Kaxa0ro BeicTpena paBHa 0,4.
Haittu BepoATHOCTH TOTO, UTO B LIEJb ONAJM HE MEHEE TPEX Pas.



2.B ciydae BHenpeHus ornpeaeneHHon TexHoiaoruu 90% Bcel mpoayKIuK, U3rOTOBICHHOM 3aBOIOM,
Oynet BbIcIIero copta. HaliTu HauBeposTHEHIIIEE YMCII0 U3EIMIA BBICIIIErO copTa B maptuu u3 200
HITYK.

3.®abpuka Bbimyckaet 75% uzaenuii 1-ro copra. M3 maptuu rotoBeix uznenuid Hayraja 6epyt 400
Jetaneil. BeluucnuTh BEpOSITHOCTH TOTO, YTO U3Aeuid 1-ro copra okaxercs 290 mit.

4.ABTOMAT M3rOTaBIMBACT OJHOTUITHBIC JETalu. BEposSTHOCTh TOT0, YTO U3rOTOBJICHHAS JETAIb
OKa)XETCS CTaHAAPTHOM, SIBJISAETCS BEIMYMHON NOCTOSIHHON U paBHsieTcd 0,95. 3a cMeHy aBTOMaT
nsrotoBm 800 neraneit. KakoBa BeposSTHOCTh TOTO, YTO CTAHIAPTHBIX JETANCH Cpeau HUX OyaeT OT
720 mo 780 miT.

Tema 11. Caay4aiinble BeJUYUHbI

IIpakTnyeckoe 3ansiTue 39. JlWCKpeTHbIC CIydYailHble BEJIWYMHBI W HUX YHUCJIOBBIE
XapaKTEPUCTUKHU.

1. PaswirpeiBatorcs aBe Bemu ctouMocThio 1o 5000 py6. u ogHa Bens croumocthio 30000 pyo.
CocTaBUTh 3aKOH pacHpe/IesIeHUs BEIMTPBILIEH 1715 UeloBeKa, KyMuBIIero oauH ouier u3 50.
Haiitn MaremaTnueckoe OKHUIaHUE.

2. JluckpeTHas ciyuaiiHasi BeIMYMHA paclpe/ieieHa Mo 3aKOHY:

X -1 0 1 2
p 0,2 0,1 0,3 0,4
Haiitu D(X).

IIpakTnuyeckoe 3ansitue 40. HempepwiBHble ciyyaiiHble BEIMYMHBI M HUX YHUCIIOBBIE
XapaKTepUCTUKH. 3aKOHbI pPACHpECNICHUs] HENpPEephIBHBIX CIIydyallHbIX BEJIWYMH (paBHOMEPHBIMH,
MOKa3aTeIbHbI U HOPMAaJIbHBII)

1. Cayuaiinasg BennurHa X 3a7jaHa HHTerpanbHON QyHKIuel pacnpenenenus F(x). Haiitu @ynkumio
IUIOTHOCTH BEPOSATHOCTH f(X), UMCIIOBBIE XapaKTEPUCTUKH: MAaTEMaTHUYECKOE OKUIAHNUE,
JHCIIEPCUIO U CPEJIHEE KBAIPATUYECKOE OTKIOHEHHE

0, X<
F(x)= 1x—l, -1<x<4;
3 3
1 X>4.
2. 3ajaHa wHTErpanbHas QyHKIHS pacnpeaeeHus
F () 0, X<0;
X) =
-5x
1= x>0 moymuMm (X), o (X).
_(><+3)2
3. 3amana ¢ynkus miotHocTH f(X)= fe 2, —00< X< HOpPMAJIBHO paclpeIeIeHHON
T

ciydaiiHoit BennuuHbl. Onpenenuts M (X), o (X).
Tema 12. Ji1eMeHTHI MATEMATHYECKOM CTATHCTHKH

I[IpakTuyeckoe 3ansitue 41. 3agaunm Mmartematuyeckol  crtatuctuku. OOpaboTka
CTaTUCTUYECKUX JAHHBIX. YUCIIOBBIE XapaKTEPUCTUKUA U METOBI UX BBIYUCICHUS

1.Ha usroroBneHue Kaxaoro u3 4 3JIeKTpOJBUraTENIeH 3aTpayeHo COOTBETCTBeHHO: 51, 49; 52 u 48
(MuH). OnECaTh YKCIIEPUMEHTAIBHBIC JAHHBIC C IIOMOIIBIO0 XapaKTEPUCTHK TTOJI0KEHUS, PACCESIHUS

(bopMmBI.



2.ITo naHHOMY CTaTUCTHUYECKOMY PACIPEeIICHIIO BEIOOPKH METOIOM YCIOBHBIX BAapUAHT, ONIPEACIIUTh:
a) BRIOOPOUYHYIO CPEAHION; 0) BRIOOPOYHYIO JTHUCIIEPCHIO; B) BEIOOPOUHOE CpellHEee KBAAPaTHUECKOE
OTKJIOHEHHE.

Xi 4 58 |76 (94112 |13 |148 | 16,6
n; 5 8 12 25 |30 20 |18 6




IIpakTuyeckoe 3ansiTue 42. Cratuctuueckas runoresa. Kpurepuu cornacus

1. 3apgan cTaTUCTHYECKUH Pl pacrpeneseHus mpu3Haka X BEIOOPOYHON COBOKYITHOCTH 3HAUEHUH (
X;):

3HaueHue NpU3HaKa X 153 159 165 171 177 183

n, (aacrota) 8 10 12 14 10 6

[Ipenmnosnaraercs, 4To UccienyeMas cilydyaiiHas BEIMUYMHA pACIpeseeHa 110 HOPMAJIbHOMY 3aKOHY.

ConocTaBUTh TEOPETHUUECKYIO U IMIIMPUYECKYIO KPUBBIE.
2. Jlns 3agaHHOTO  CTAaTHCTHYECKOTO PACHpPENEICHHS HAWTH TEOPETHYECKOE HOPMAIbHOE
pacrpesieieHie M OLICHUTb COTIJIACOBAHHOCTb AMIMPUYECKUX U TEOPETUYECKUX JAHHBIX I10

kpureputo [Iupcona.
3HaueHue NpU3HAKa X, 153 159 165 171 177 183

n, (uacrora) 8 10 12 14 10 6

IIpakTnyeckoe 3anaTHEe 43. OYHKIMOHAIbHA U CTaTUCTHUYECKAsl 3aBUCUMOCTb. YPaBHEHHE
nuHelHoM perpeccun. Koadduuument koppensuu

1.Ilo 3amaHHBIM 3HaueHUSAM NpU3HAKOB X U Y yOEIUThCs, YTO BEIMYUHBI CBSI3aHbl JIMHEHHON
3aBUCUMOCThI0. COCTaBUTh ypaBHEHHE perpeccud y Ha X. [locTpouTh MOIY4YEHHYIO MHpSIMYI0 U

3amannbie Toukn (X, Y;). Haiitn k03 (HIUHEHT KOPPENsINT ¥ ClIeNIaTh BBIBOJL.

X 12 10 13 11 10 14 15 16 13 12

y | 279 | 220 | 305 | 254 | 241 | 340 | 352 | 392 | 29,7 | 28,0

3amuTa OTYETOB MO NPAKTUICCKUM 3aHATHAM

Kpurtepun ouenuBanus:

OrneHuBaHME KaXJIOM MPAKTHUYECKOM PAOOTHI OCYIIECTBISETCS MO CHCTEME «3aUTE€HO» M «HE

3a4TCHO».
B IMPpOoHECCCC OUCHUBAHUSA YUUTBIBAIOTCA OTACIBHBIC KPUTCPHUU U UX «BECOMOCTB».

Kpurepusmu orieHKH BecomocTts B %
— BBINOJIHEHUE BCEX ITyHKTOB 33aHUs 10 30%
— CTelNeHb  COOTBETCTBUS  BBIMOJIHEHHOTO  3a/laHMs  [OCTABJICHHBIM o
TpeOOoBaHUSIM Ao 30%
— TIOJlyYeHHE KOPPEKTHBIX Pe3yJIbTaTOB paboTHI 10 20%
— KauecTBEHHOE 0opMIIeHHE pabOTHI 10 5%
— KOPPEKTHBIE OTBETHI HAa BONIPOCHI IO CYTH PacyeToB 10 5%

OreHka «3a4TeHO» BBICTABISETCS, €cliu HabpaHo He MeHee 75%.



2.3 OueHoYHbIe MAaTEPHAJIbI 115 MPOBEJAEHNs MPOMEKYTOYHOI aTTecTallNU
Bujx npomexyTo4HO# aTTecTALMU: 3a4eT

3adeT NpOBOAUTCS B IIEPBOM CEMECTPE U3YUECHUS TUCHUTIIIUHBI.
OreHUBaHUE OCYIIECTBISIETCS 10 IBYXOQIIILHON CUCTEME.

Kpurepun oueHuBaHusi:

IIpoMexyTouHas arrecTalusi CUUTAeTCA MPOMAEHHOH (MOJIy4YeHa OLIEHKa «3a4TE€HO») €CIIM BCe

BHUbI TeKymeﬁ arrecrauuu (aKcnpecc-onpoc Ha JIEKOUAX I10 TeKymeﬁ TEMEC, CaMOCTOATCIBHOC
pEeIICHUC 3adaY U 00BSICHEHHE UX peLHeHI/ISI) BBITTIOJIHCHBI Ha OLICHKY «3a4YTCHO».

Bun l'[pOMC)KyTO‘lHOﬁ aTTeCTAllMM: JK3aMCECH

YcaoBuem AO0IIyCKa K HpOMe)KYTOqHOﬁ aTTeCTalluM ABJIACTCA BBIITOJHCHUC U ITPOXOKIACHUEC BCCX

TECTOB TeKymeﬁ arrecTaluu € pe3yJIbTaTOM HEC MCHCC 75% 1o KaxxaAoOMy.

OK3aMeH IMPOBOAUTCS BO BTOPOM CEMECTPEC U3YUCHUA AMCIHUILINHBI.
TexHonorus IMPOBCACHUA 5K3aMCHa — OTBCT Ha OIUH TeOpCTI/I‘ICCKI/Iﬁ BOIIPOC U PCHICHUC IBYX

MPAKTUYCCKUX 3aJlaHNM PK3aMEHAIHOHHOT'O ounera.

el N =

NGO

10.
11.
12.
13.

IlepeyeHb BONPOCOB K 3K3aMeHY

[Tonsitue u cBolicTBa onpenenenHoro unrerpaina. dopmyna Herotona-JlenOnuna.
I'eomerpuueckuil ¥ GU3NUECKUN CMBICIT OIIPEICIEHHOT0 HHTErpaa.
HecoOcTtBenHnbie nnTerpansl 1-ro u 2-ro poja.
@yHKIUM JABYX MepeMeHHbIX. YacTHele mnpousBoaHble. JluddepeHunan QyHKIUM ABYX
MIEPEMEHHBIX.
OKkeTpeMyM (QYHKIUH BYX NTEPEMEHHBIX.
[Ipumenenue nosnHoro nuddepenuana K NpUOIMKEHHBIM BIYUCICHUSM.
Metoa HaUMEHBLINX KBaIPaToB.
Ompenenenue nuddepeHiuanbHoro ypaBHeHus. Pemenne nuddepeHmanpHOro ypaBHEHHS,
o0l111ee ¥ YacTHOE pEeLIeHHUE.
JuddepeHnnanbHble ypaBHEHUS C pa3/IEsIIOIIMMHUCS [IEPEMEHHBIMHU.
Opnopoausie auddepeHinaIbHble PABHEHUS.
Jluneiinsle nuddepenuanbuble ypaBHeHus. Y paBHeHUs bepHyu.
JuddepennunanbHble ypaBHEHHSI BTOPOTO MOPsAKA, JOMYCKAIONIUE TOHWKEHHS MOopsAKa.
OpHOpOoHBIE M HEOJAHOPOAHBIE JINHEHHBIE AU(depeHlInaibHble YPaBHEHUS BTOPOrO MOPSIKa C
MOCTOSIHHBIMU K03(purimenramu.

Ha »sk3amene pPE3yJIbTUPYIOIIAd OLICHKA BBICTABIIACTCA 110 I-ICTI:IpCX63.J'IJ'H>HOI\/'I CUCTEMC

(HEeyIOBJIETBOPUTEIBHO, YAOBIETBOPUTEILHO, XOPOILO, OTIMYHO).

Kpurepun ouenuBanus:

— MOJIHOTA U MPaBHUJIBHOCTb OTBETA,
— CTeNeHb OCO3HAHHOCTH, TIOHUMaHUs U3Y4YEHHOT0;
— A3BIKOBOE O(hopMIIEHUE OTBETA.



Tlokazarenu ¥ mKaga OLlEHUBAHU:

IIIxana ouneHUBAHUSA

IToxa3zaTenn

OTJHYHO

CTaBUTCS MPH MOJTHOM OTBETE Ha BOMPOC U BEPHOM PEILICHUH ABYX 3aJa4 IPU ITOM:

- oOydarommiAcs TOJIHO W3JaracT MaTepuall, JacT NPABUIBHOE OINPEICICHUC
OCHOBHBIX TIOHSTHIA;

- oOHapyXrBaeT TOHMMAaHHE MaTepuana, MOXXET OOOCHOBaTh CBOW CYXXICHHS,
NPUMEHUTh 3HAHUS Ha MPAKTHKE, NMPUBECTH HEOOXOAWMBIC MpPHMEPHl HE TOJBKO W3
y4eOHHKa, HO ¥ CaMOCTOATENIFHO COCTaBJICHHBIE, B TOM YHCIe U3 Oyaymei
podeCcCHOHANBHON NesITeIbHOCTH;

- H3JaraeT Marepuaj IOCJIeOBAaTeNIFHO M TPABIWIIFHO C TOYKH 3PCHUS HOPM
JIUTEPATYPHOTO SI3bIKA

Xopomuo

BBICTABIISIETCS 1) TIPH HETIOJIHOM OTBETE HA BOMPOC U BEPHOM PEIIEHHUH JIBYX 3a]a4 [pU
3TOM; 2) TIOJIHOM OTBETE Ha BOMPOC, BEPHOM PEIICHUH OJIHOM 3a7a4u U JOIMYyCKaET OIUOKY
MU PEIICHUH BTOPOM 3a/1a4M MPHU 3TOM:

- 0OydaroIIMiCs 1aeT OTBET, YAOBICTBOPSIOIIMIA TEM Ke TPSOOBAHUSIM, UTO U JIJIS
OTMETKH «5», HO JoMycKaeT 1-2 ommobku 1 1-2 HeoueTa B MOCIeI0BATEIbHOCTH U
SI3BIKOBOM O(hOPMJICHHUH M3JIaracMoro

YaoBaerBopuTebHO

noyiy4aeT oOydaronuiicst mpu: 1) HEMOJHOM OTBETE HAa BOMPOC M HEMOJHOM pEIICHUU
JIBYX 3a/1a4; 2) HEMOJIHOM WJIM HEBEPHOM OTBETE Ha BOMPOC U HEMOJHOM PEIICHUU OHOMN
3aja4n; 3) HEBEPHOM OTBETE HA BOIMPOC U BEPHOM DEIICHHUH 3a[a4H [IPH 3TOM:

- ofOyuaromuiics 0OHapy>KUBAaeT 3HAHKUE W TIOHUMAaHKUE OCHOBHBIX MMOJIOKEHHN
JIAHHOU TEMBI, HO:

- UW3JIaraeT MaTepuall HEIMoJHO U JOIYyCKAeT HETOYHOCTH B ONPE/ICIICHUHN TOHATHIA
Wi (GOPMYIIUPOBKE MIPABILT;

- HE yMeeT JIOCTaTOYHO IIy0OKO M JI0Ka3aTelIbHO 000CHOBATh CBOM CYXK/ICHHS U
MIPUBECTH CBOU MTPUMEDHI;

- U3JIaraeT Marepuall HeIloceI0BaTeIbHO U JIOMYCKAET OUIMOKH B SI3IKOBOM
0OPMJIICHHUHU H3JIaracMoro

HeynoBaerBopurenbHo

BBICTaBIIAETCS IPH HEBEPHOM OTBETE Ha BONIPOC M HEBEPHOM PELICHUH ABYX 3ajiad MpHU
3TOM:

- oOydaromuiics oOHapy>KMBaeT HE3HAHUE OOJIBIIECH YaCTH COOTBETCTBYIOIIETO
BOIIPOCA, JIOIYCKAeT OMNOKH B POPMYIHPOBKE ONPEEIICHNI 1 TPaBuUII,

—  WICKQXaIOIINe UX CMBICI, OECIIOPAI0YHO M HEYBEPEHHO M3JIaraeT MaTrepuai

Buja npomexyTo4HO# aTTecTanMu: 3a4er

Ycaosuem AO0IIyCKa K HpOMe)I(YTO‘{HOﬁ aTTeCTAllUU ABJIACTCA BBIIIOJIHCHHUEC U ITPOXOXKIACHUC BCEX
TCCTOB TCKYH_ICI\/'I arTeCTaluu € pe3yJIbTATOM HC MCHCC 75% 1o KaxxIoOMy.

3auer MMPOBOAUTCA B TPETHEM CEMECTPEC U3YUCHUA JUCHUIIIINHBI.

Texnomorus MMPOBCACHHUA 3a4Y€Ta— IMPOXOKACHHUEC KOMIUICKCHOI'O TECTa IO BCEM HU3YUCHHBIM

TEMaM.

TecToBble 3aaHUsd KOMIUIEKTYIOTCS M3 BOIIPOCOB TEKYIIErO0 KOHTPOJIA, B PAaBHOM CTEIEHU
OXBAaTBIBAIOIINX BECh MaTepHall. BpeMs nmpoxoxaeHus tecta 45 MUHYT.




Ilepeyenb BONPOCOB K 3a4eTy

Kiaccuueckoe u cratuctTudeckoe onpezeneHue BeposiTHocTU. CBOMCTBA BEPOSTHOCTH.

DneMeHTbl KOMOMHATOPUKH.

3aBHUCHMBIC U He3aBUCUMBIE cOObITHA. [Ipon3Beenne coobITuii

He3zaBucumble coObITUS. YCIIOBHAas BEpPOATHOCTh. TeopemMa YMHOMKEHHs [Ull HE3aBUCHMBIX U
3aBUCUMBIX COOBITHH.

5. Cymma coObiTuii. COBMECTHBIE U HECOBMECTHBIE COOBITUS. TeopeMbl CII0KEHHs BEPOSATHOCTEH.

6. BepoATHOCTH INPOTHBOIOJOKHOIO COOBITHS; BEPOATHOCTh OCYILECTBJIEHUS TOJBKO OIHOIO
COOBITHSI; BEPOATHOCTh OCYIIIECTBICHUS XOTS ObI OJTHOTO COOBITHS.

7. ®dopMyra MOJHON BEPOSATHOCTH.

8. BepostHOCTh runore3. @opmyna beiieca.

9. ®opwmyna bepaysmm.

10. JlokanpHast 1 MHTETpalIbHAs TeopeMbl MyaBpa-Jlamaca.

11. ®opmymna [lyaccona anst peakux COOBITUH.

12. JluckpeTHple W HENpEpHIBHBIE CIy4YallHbIC BEIMYMHBI. 3aKOH PACHpPEICNCHHUS BEPOSTHOCTEH
CIIy4aiiHOU BEJIUYUHBI.

13. MaremaTHueckoe OXHIAaHUE JUCKPETHOH CiydailHOHW BennuuHbl. CBOHCTBA MaTeMaTHYECKOTO
oxxunanus. /lucnepcus, cpeAHEKBaAPaTUIECKOE OTKIIOHEHUE TUCKPETHON CIIy4aliHON BEJIMYUHBI.

14. MaremaTueckoe  OXHJAHME  HENPEpPbIBHOM  ciaywailHOW — BenuuuHbl.  Jucmepcus U
CPEIHEKBAPATUYECKOE OTKIOHEHUE HENPEPBIBHOM CIIy4aliHOM BEJIMYHHBI.

15. HopmanbHblii 3akoH pacnpezeneHus. OCHOBHbIE TapaMeTpbl. BeposiITHOCTHBIN CMBICI TAPaMETPOB.
16. BeposiTHOCTh MoOnajaHusi HOPMAJIbHO paclpe/ie]IeHHOW HEeNpepbIBHOW ClyyailHOH BeIUYMHBI B
3aJlaHHbI UHTEPBAJL.

17.TloHdaTne NEpBUYHOM CTATHCTUYECKOH COBOKYNHOCTU. VIHTepBajibHblE U O€3MHTEpBAJIbHbBIC
BapHallOHHbIE psibl. ['papuueckoe n300pa’keHUE BapUALMOHHBIX PSAJIOB: IMOJUIOH, TMCTOTPAMMA,
KyMyJIsITa, OTMBa, SMIUpHUUYecKast QyHKIUS pacrpeieeHusl.

18. YncnoBsie XapaKTePUCTUKN BEIOOPKH.

19. Kpurepmii cornacus [Iupcona.

20. DneMeHThl KOpPETSAIMOHHOTO aHanu3a. JIuHeiHass Koppemsuus. YpaBHEHHS NTPSAMBIX JTHHHAN
perpeccuu.

21. Koappunment xoppemnsiiuu. Ouenka koddduiimerta Koppemsiun o BEIOOPOYHBIM TaHHBIM.

Awnh e

Kpurtepun ouenuBanus:

[IpomerxyTouHas aTTecTalsl CUUTAEeTCsl MPOHAEHHON (IOJy4YeHa OLlEHKa «3aYT€HO») €CIIU BCe
BUJBl TEKyIIEW aTTecTaluu (IKCOPECC-OMpOC Ha JIEKIMSIX MO TEKyIIeW TeMe, CaMOCTOSATEIbHOE
peleHue 3aja4 1 00bsCHEHUE UX PELICHNUs) BHIIIOJIHEHBI HA OLEHKY «3a4TEHO».



