IIpuiio:xkenne k padoyeil mporpaMme QM CHUATLINHbBI
MartemaTuka

Hanpasnenue noarorosku — 15.03.02 TexHomornyeckue MamiHbl 1 000pyA0BaHNE
Hanpasnennocts (mpoduib) — MHXUHUPUHT TEXHOJIOTHYECKUX MPOLIECCOB M 000PYI0BaHUS
VYuebnslit man 2023 roxa pa3paboTkH.

®OH/I OHEHOYHbLIX CPEICTB

1. Hazna4yenue ¢ponaa ounenounbix cpeacts (POC) no aucuunimnHe

®OC 1o y4eOHOH IUCHMIUIMHE — COBOKYIMHOCTh KOHTPOJBHBIX MaTEpHAJIOB,
[IpeIHAa3HAYEHHBIX JJI U3MEPEHUS YPOBHS JOCTUKEHHS 00yUYaroIUMCs yCTaHOBJIEHHBIX PE3yJIbTaTOB
o0ydeHus, a Takke YPOBHs c(POPMHUPOBAHHOCTH BCEX KOMIETEHIIMH (MJIM UX YacTel ), 3aKpeTICHHBIX
3a aucuuiuimHod. @OC wucnonb3yercs NMpU NPOBEACHUM TEKYIIErOo KOHTPOJS YCIIEBAEMOCTH U
MIPOMEKYTOUHOM aTTecTalyi 00yJaroIuxcs.

3anaun POC:

— YOpaBJeHHE TMPOIECCOM NpUOOpeTeHus: OOyJYaroIMMHUCS HEOOXOIUMBIX 3HAHHIA,
YMEHH, HaBBIKOB ¥ (OpMHUpPOBAHUEM KoMIleTeHIInH, onpeneneHubix B ®I'OC BO;

— OILIEHKA JJOCTUKEHUI 00y4arouuxcs B MPOLECce U3yUYEHUs JUCLMILIMHBI C BBIACIEHUEM
MOJIOKUTEIBHBIX/OTPUIIATETILHBIX ~ PE3YJAbTATOB M IUIAHUPOBAHUE  MPEIyNpexaaromux/
KOPPEKTUPYIOIUX MEPOTIPUSATHI;

- o0ecnedyeHWe  COOTBETCTBUS  pe3ylbTaToB  OOyueHUs  3agayaMm  Oyayien
po(hecCHOHANIBHOM J1eATENbHOCTH 4YEpe3 COBEPLICHCTBOBAHME TPAJMLMOHHBIX M BHEAPEHHE B
00pa3oBaTeNbHbII MPOLIECC YHUBEPCUTETA MHHOBAIIMOHHBIX METOJIOB O0YUYEHHUS,

— CaMOIIOATOTOBKA M CAMOKOHTPOJTb O0YYAIOIIUXCs B TIpoLiecce 00ydeHMsl.

2. Ctpykrypa ®OC 1 npumMeHsieMble MeTO/bI OIEHKH MOJTy4eHHBIX 3HAHMIT
2.1 O6mue ceegenus o0 DOC

®OC 1no3BOJIFET OLEHUTh OCBOCHHE BCEX YKa3aHHBIX B pabouel mporpamme JeCKPUITOPOB
KomrereHIMM, YycTaHoBieHHbIXx OIIOIl. B kadecTBe METOJOB OLICHHBAaHUS TPUMEHSIOTCS:
HaOJ0/IeHue 3a paboToil, HabItoIeHNe 3a AEUCTBUSMH B CMOJIETTMPOBAHHBIX YCIOBHSIX, IPUMEHEHUE
AKTUBHBIX METOJIOB 00yU€HHsI, SKCIIPECC-TECTUPOBAHUE, TPOrPAaMMHUPOBAHHBIE TECTHI.

CrpykrypasiMu dneMeHTaMu ®OC mno nucummuinbae sBisitores: ®OC st mpoBeneHus
TEKYIEro KOHTPOJIs, COCTOSIIIME U3 YCTHBIX, MUCbMEHHBIX 33JaHUH, TECTOB, IIKaJIbl OLIEHUBAHUS
(aKcmpecc onpoc Ha JIEKIHUIX 0 TeKYIIEeH TeMe, CaMOCTOSTEIBHOE PEIICHHUE 3a1a4 U 00bICHEHUE UX
pettennst), ®OC 17t MPOBEICHUS IPOMEKYTOUHO aTTecTauu (3K3aMeH, 3a4eT ¢ OLCHKOM, 3a4er),
COCTOSIIIIMN U3 BOIIPOCOB, TPEOYIOUINX MTUCBMEHHOTO OTBETA, U APYTUX KOHTPOIbHO-U3MEPUTEIIbHBIX
MaTepHaloB, ONMMCHIBAIONINX OKA3aTEIH, KPUTEPHH U ILIKATY OLlEHHUBAHMUS.



le/IMeHﬂeMbIe METO/AbI OHCHKH MOJYIYCHHBIX 3HAHUM 10 TeMaM JMCUUILINHbI

Texymas atrectanus (konmdectBo | [IpomexxyTodHast
3a/IaHuH, paboT) aTTeCTAIHS
CamocTosTensHoe
Temsbl DKcrpecc-ompoc
pelIeHue 3a1ad 1
Ha JIEKIUAX 0
. 00BACHEHHE UX
TEKyIIeH Teme
peLICHUs
Tema 1. DnemenTs! TMHEHHOH anreOpsI + +
Tema 2. DneMeHTHI BEKTOPHOH anreOpsl + +
Tema 3. AHasniuTuueckast FeOMETpUs + + 3a4er
Tema 4. Beenenne B aHaIN3 + +
Tema 5. AuddepenmmansHoe ucurcaeHne GyHKINT + +
OJHOW NMEepEMEHHOU
Tema 6. HeonpenenennsIit mHTErpa + +
Tema 7. OnpeneneHHbIN HHTErpal + +
Tema 8. @yHKINN HECKOJIBKUX MEPEMEHHBIX + + dk3aMeH
Tema 9. IuddepeHimanbHple ypaBHEHHS + +
Tema 10. BeposiTHOCTB CITy4aifHBIX COOBITHI + +
Tema 11. Ciyuaiinble BETUYHHbBI + + sater ¢
" OIIEHKOI1

Tema 12. DneMeHThl MaTEMaTHYECKON CTaTUCTUKU + +

2.2 OneHo4HbIe MaTEepHAJIbI 1JISl IPOBECACHUS TCKYIIECTI0 KOHTPOJISA

BxoaHOl KOHTPOJIb (TECTUPOBAHUE)

BxoaHo#l KOHTpOJIb TIPOBOJIUTCS C IIEJIBIO OINpPEACIICHUs] YPOBHS 3HAHHKM 0O0ydYarouuxcs,
HEOOXOUMBIX JJIsl YCIIEITHOT'O OCBOCHHUS MaTepuasa TUCIUIUINHEIL.

Bonpoc

‘ OtBeT

YpocTute BeIpaKeHUeE:!

(sina +cosa)® -1 AQ; A
B1;
B sin2o;
I' cos2a.
Pemnre HepaBeHCTBO:
X+2 A [-2;7]; b
>0 C 7y
7T—X b [_2’ 7)’
B (-2;7);
I (-2, 7];
Haiiaure npou3BoiHYIO PYHKIIMH
y =sinx+2x° Ay =—C0SX+2X’; B
B y =cosx+12x>;
B y =-Cosx+12x°;
I y =cosx+Xx".
Haitagute quaronans napauiesienunena, eCiu:
U3MEpEHUS IPSIMOYTOJIBHOTO A 13; b
napajienenumnena paBuel 12, 9 u 8 m. b 17
B 19
I 14

Brruncnurh:




Bomnpoc

OTtBeT

A4, b
Y167 Y2 b 16;
B 8;

I 32

Pemmts ypaBHeHue :

(3j3x+1 ~ [7)5)(3 2(4).,4 T
7 3 B 05

I' 0,25

Pemnts HepaBEeHCTBO:

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

Kpumepuu OUeHUuBeaHus 6X00H020 KOHMPpOJiA

OneHuBaHME BXOJHOTO TECTHPOBAHUS OCYILECTBIISCTCS 10 HOMHHAJIBHOM INKalle — 3a
MPABUIBHBIN OTBET K KaKIOMY 33JaHUIO BBICTABIIAETCS OJUH Oail, 3a HE MPaBUIbHBIA — HOJIb.
OO0m1as o1leHKa KaXA0r0 TECTa OCYIIECTBISECTCS B OTHOIICHUH KOJIMYECTBA MPABUIHLHBIX OTBETOB

K 00111eMy YHCITy BOIIPOCOB B TeCT€ (BbIpaXKaeTcs B MPOLICHTAX).

YpoBeHb 3HAHUN OOYYArOIIMXCS, HEOOXOIUMBIX JUIsl YCIICIIHOTO OCBOCHHUS MaTepuaia
TUCIUILIMHBI, oripenesseTcs no HabpaHHbeiM OasuiaMm. [Ipu omnenke 75 % u Gornee mpaBUIBHBIX
OTBETOB yPOBEHb 3HAHHI OOYYarOIIUXCS CUUTACTCS docmamounvim (OLeHKa — 3aumeno). Ilpu
OIICHKE, MEHbIIeH 75 % mpaBWIBHBIX OTBETOB YPOBEHb 3HAHHM OOYYArOIIMXCS CUYMTAETCS

Heoocmamounvim (OLICHKA — He 3aUMeH0).
Bpems npoxoxaeHus tecta —25 MUHYT.

JKenpece oNpoc HA JEeKIHUAX 10 TeKyleil Teme

Tema 1. DneMeHTHI JTUHEHOI ajaredpbl

Jlekuma 1. Marpunsl. [leiictBusg ¢ Marpunamu. Onpeaenurenu, MeTOAbI HX
BbIYHCJICHUS.
1. ®opmyIa BBIYUCIICHHSI OTIPEICITUTEIIS 1) cdk;
a b c 2) bfg;
3) adf;
d e f 4) cfh
TPETHETO MOPsIIKA g h k COJIEPIKUT
MIPOU3BEICHUS
12 1) 10;
2. Naubl Matpunsl A= u 2) 12;
3 4
i 3 -L
B= Ik OnemeHT 1-i cTpoku U 2- 4) -1L.
oro cronbia cymmbel A+ 2B paBeH ...
3. Eciu cymectsyer matpuna Al + 3A, To 1) MoxeT OBITh MPOU3BOJIBHOI;
MaTpuna A ... 2) MOXeT OBITh MaTPHIIECH-CTPOKOH;

3) sBIsSETCS KBAJAPAaTHOM;

mxn, TIe m#n.

4) sBisieTCsl HYJIEBOM MaTpHIEH pa3MEpHOCTH




10
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Jlekums 2. Ooparnas matpuua. Panr matpunsl. CJIAY. Teopema Kponekepa-Kaneniu.

1. KBagparHast MaTpuIiia Ha3bIBacTCs 1) -1;
BBIPOXKACHHOM, €CITH €€ OIpeIeINTEINb 2) 0;
paBeH ... 3) 1;
4) 1000.
2. Ilycth 3amaHa kBajpaTHas marpuia A 1) MHHOpPOM 3JIEMEHTA a4;
pazmepHocTH NXN. [IpousBeneHue 2) anreOpanyecKum JIOTIOJTHEHUEM JTAHHOM
(-1)**Ma; Ha3bIBaeTCA MAaTpHIIBL,
3) anreOpanyecKuM IOMOTHEHHEM DJIEMEHTA 41,
4) MHHOPOM JaHHOW MATPHIIBI.
3. MuHOop Mz 3jeMeHTa a3z 3aJaHHOM 1) nByX CTPOK U TPEX CTOJIOLOB;

KBaJgpaTHOM MaTpuisl A oO0Opa3oBaH wu3
JJIEMEHTOB, OCTaBLINXCS rocie
BBIUEPKUBAHUS ...

2)
3)
4)

3-ro crondua u 2-i CTPOKH;
THOOBIX TPEX CTPOK U JIBYX CTOJIOIIOB,;
3-ii CTPOKH | 2-T0 CTOJIONA.

4. VYCTaHOBJIEHHE COOTBETCTBUS MEXIY
THAIIOM CHCTEMBI M JIMHEHHBIX YpaBHEHUH
CN TEPEMEHHBIMU M KOJIUYECTBOM €€
PELICHUN:

1. HECOBMECTHAs cucTeMa

2. cOBMECTHas OIpeieIEHHAs cucTeMa

5)

3. coBMecTHas HCOHpeI[eJ'IéHHaH CHUCTEMA

1) enMHCTBEHHOE pelLICHHE;

2) 1Ba pelIeHuS;

3) HeT pelieHui;

4) GecKOHEYHOE MHOXKECTBO PEIICHUH;

N peLeHU M.

Jleknuga 3. Pemienne CJIAY MeTom0

M Kpamepa u MATPHYHBIM METO/IOM.

1. Ilpu pemieHuu cucTeMsl N TMHEUHBIX
YPaBHEHUH C N IEPEMEHHBIMU MOKHO
BOCIIOJIb30BaThCs popmynamu Kpamepa,
€cll ...

1)

2)

3)

OJIMH U3 CTOJIO1I0B MaTpHULIbl KO3 PUIIMEHTOB
SIBIISIETCS JIMHEHHON KOMOUHAIUEH
OCTaJIbHBIX;

CTOJOIBI MAaTPUIIBl KOI(D(HUIIMEHTOB TUHEHHO
HE3aBHCHMBI,

OTIpe/IeIUTENb MaTPHUIIbl KOI()(HUITMEHTOB HE
paBeH HYJIIO,

4) CcTpOKM MaTpHUIbl KOAPPHUINEHTOB JTHHEHHO
3aBHCUMBI.
2. KBazmpaTHast MaTpuIla Ha3bIBaeTCs 1) -1;
BBIPOXKJICHHOM, €CITH €€ ONpeeITUTEb 2) 0;
paBeH ... 3) 1,
4) 1000.
3. Ilpu perienuu cuctemsl N JIMHEHHBIX 1) oauH U3 CTONOIOB MATPUIIBI KOAPPHUIIMEHTOB

YpaBHEHUI ¢ N MEPEMEHHBIMU MOXHO
BOCIIONIb30BaThes hopmynamu Kpamepa,
€CIH ...

2)

SIBIISIETCS JIMHEHHON KOMOMHAIMEH
OCTaJIbHBIX;

CTOJNIOIIBI MAaTPULIBI KOA()PUIIMEHTOB JINHENHO
HE3aBHCHMBI,




3) ompeaenauTeNh MATPUIBI KOAPPHUIMEHTOB HE
paBeH HYyJIIO,
4) CcTPOKH MaTpHUIbl KOAPPHUIIUEHTOB JTHHEHHO

3aBHCHMBI.
4. Ilpu perieHnH CUCTEMBI JIMHEWHBIX 2 2
1) ;
o |2x,+3x, =2, 1 9
aBHEHUU 0 TIPABUJI
P x —4x,=9 P Y ) 2 3
Kpamepa onpenenurens A, nMeer BUI: ) 9 -4
1 -4
3) ;
2 3
2 3
4) .
1 -4

Tema 2. J1eMeHTHI BEKTOPHOIi ajreopsbl.
Jlexnus 4. BekTopsl. JIuHeiiHbIe onepanuu HaJl BekTopaMu. Pa3jioskeHne BeKTopa mo
OpTaM KOOPAMHATHBIX oceil. /leiicTBUSA HAJl BEKTOPAMM, 3aJAHHBIMH KOOPAUHATAMM.

1. Haiftu xoopauHathl BekTopa AB, eciu 1) (2; 4);
A(3: 4), B(S; 7): 2) (2;7);
3) (2;3);
4) (3; 3).
2. OnpeneanTh KOOPAUHATHI BEKTOPA 1) (-2; 2);
ath, 2) (-3;5);
ecmd a = (=3; 4), b==(5;-2): 3) (4; -2);
4) (2; -2).
3. OmnpeiennuTh KOOPAMHATHI BEKTOpa a — b, 1) (-1; 3);
ecIiu a =(2; -1), b = 2) (2; 3);
=(3;-4): 3) (4;-2);
4) (-4, 2).
4. HaitTn KoOpIHATHI BEKTOpA 3a, Cliu a 1) (4; -3);
=(2;-1): 2) (5;-1);
3) (2;2);
4) (6; =3).
5. Haiitu nnuny Bextopa a =(—12; 5): 1) 12;
2) 13;
)T ;
4) 60.

Jleknusi 5. CkaJjsipHOe, BEKTOPHOe W CMEILIAHHOE IPOM3BEICHUS] BEKTOPOB M HX

CBOJCTBA.

1. Haiitu ckamspHoe mnpou3BeneHUe db
BEKTOpPOB

d=(1;-4), b=(-2;3):

1) -14;
2) 10;
3) -10;
4) -2,
5) 2.

2. Hampasistrole KOCMHYChI BEKTOpPA d,
3a/IaHHOTO B IIPOCTPAHCTBE HAXOATCS I10
bopmynam:

a a a
1) cosaz;",cosﬁz—y,cosyz—z;
a
2) cosa =—,cosf =—,cosy =—;
) o, COSB =" cosy ="

3) cosa = ay,cosP =a,,cosy = a,,




4) cosa = %,cosﬁ = _ﬁ ,COSY = l—fl
3. Haiigure BEKTOPHOE [POH3BE/ICHHE 1) 2i-j-k;
BEKTOPOB a= ?_)+j’+ k, 2) 2% + ] _k:
b =37+ 2] + 4k: 9
3
) s
9
4) —.
)
4. CMelranHOoe TPOU3BEICHUE BEKTOPOB d = 1) -60;

— 7+ 3k; 2) —54;
b=—21+3]+k 3) 60;
¢=1-5k: 4) 38;

5) 54.
Tema 3. AHaJIUTHYECKAS T€OMETPHSI.
Jlekuus 6. YpaBHeHHe NPAMOii HA MVIOCKOCTH.
1. Ipsamoit y = —2X + 1 OpUHAIIECKHUT 1) (0; 3);
TOYKa: 2) (-1; 3);
3) (2; 3);
4) (=2;1).
2. Ilpsamas y = —2X + 5 oOpasyer c 1) -2;
MOJIOKUTEIFHBIM HampaBlieHueM ocu OX 2) tg(-2);
yTroJI 0., PABHBIIA: 3) arctg(-2);
4) arctg 5.
3. YrioBod KO3(Q(GUIMEHT W OTPE30K, Dk=-1;b=2;
OTCEKaeMbIil Ha OCH OpAWHAT MPSMOU 2X — 2)k=3;b=2;
y +3 =0, paBHbL: yk=2;b=3;
Hk=2;b=-1.
4. Yroa Mexay npsMbiMu Y = 2X+ 1,y = —
5X + 3 onpenensercs 1o GopmyIe: Digo= ‘1 18l
_ | 3-1
29|
2-(-9)
)tg ¢ 1:2.(5)
5. Mlpsimast X — 2y + 5 = 0 mapajurenbHa 1) 2x+y+5=0;
MIPSIMOIA: 2) X+ 2y+ 4 =0;
3) 3x—6y+1=0;
4) 5x —10y+5=0.
6. [Ipsimast X — 2y + 5 = 0 mepneHIuKyIsIpHA 1)x-2y+1=0;
MIPSIMOIA: 2) 2x+y+7=0;
3) x+ 2y+ 3=0;
4)x—2y+6=0.
7. Paccrosinue ot Touku (4; —3) 10 IpsIMOi 1) d- | 1.4+5-(-3)+ 2|
—X + 5y + 2 = 0 HaxoauTcs 1o Gopmye: m ’
2) d— |-1-4+5-(- 3)+2|,

J(=D? +52




3) d=|-1-4+5:(-3) +2;
_|F1-4+45.(-3)+2

V4% +(=3)?

4)d

Jleknus 7. KpuBble BTOPOro nopsaka. QJUIMIC, runepoosia, napadoJia.

1. YpaBuenue sruturica, moayocH KOTOPOTO x? y?

paBHeI @ = 3, b = 2, umeeT BUL; 1) ?+ 2 L
2 2
X
2) —+ y 1
3 2
2 2
X
3) —+ y _ 1
2 3
-3)? 2 1) (3; 1);
2. Uentp smurnca (x=3) + (y+1) =1 2) (3; -1);
10 > 3) (10; 5);
HAaXOJUTCS B TOUKE: 4) (5: 10)
3. YpaBHenue runepOoIisl, AeHCTBUTENBHAS OCh X2 y: o
KoTopoii paBHal( u jexuT Ha ocu OX, a MHAMAsT 10 16
ochb paBHa 16 u nexur Ha ocu OY, uMmeeT BU: 2 y2
27 1
25 64
X2 y2
25 64
4. Cpemnu ypaBHEHHH BTOPOTO TOPSIKA 1) y? =-3x;
yKa3aTh ypaBHEHHE TUIIEPOOITBL: 22
Xy
16 9
2 2
) X_ + y_ =1
16 9

Jleknnus 8. IlinockocTs 1 npsiMas B npocrpancriee. [loBepxHOCTH BTOPOro nmopsiaka.

1. Ilnockocts 4X—y+3z+1=0 mpoxoauT 1) A(-1; 6; 3);

4yepe3 TOUKY: 2) B(3; -2; -5);
3) C(0; 4; -1);
4) D(2; 0; 5).
2. VYpaBHeHue MJIOCKOCTH 0).04 1)z=0;
clieyroniee: 2)x=0;
3)y=0.
3. Hampagisiromuii BEKTOp PSIMOiA 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, MPOXOIIeit 1) 3x—-y-4z=0;
qepes HavaJo KOODPIHHAT u 2) 3x+y+47-2=0;

NepHeHIUKYIsIpHOi BekTopy (3; —1; —4), 3) 3x—y-47-5=0;
UMEeT BUJI: 4) —3x—y—4=0 '

Tema 4. BBegeHue B aHATU3.
Jlexuus 9. Ilpenen ¢pynkuun. beckoHeuHo GoblHe U 0€CKOHEYHO MAaJble BeJIMYUHBI.
Mertoas! packpbiTis HeonpeaeaeHHocrTel. IlepBelil 1 BTOPO# 3aMe4yaTe/lbHbIE MPeAebl.



1. Vkasarp mepBbIl 3aMedaTeNbHBIN . COSsx
m
npezen

2. YKa3aTh BTOPOU 3aMedaTeIbHBIN Mpeaes 1) lim(x + 1)2 -9-
x—2 '

2) lim(2 +x)" = 3;

)
x—1

3) lim(l +1J =e,

X—>00

4) lim(x+2) =1.

x—0

3. [Ipenen )1(1_1)1;1 6x1+ paBeH: g g’
3) 0;
4) o0,

1 _ 1)3;

4. ITpenen £1_r)r01? paBeH: 2) w0
3) 2;
4)0.

Jleknus 10. HenpepsiBHOCTh pyHKknnu. Toukn pa3pbiBa M X KJIaccHGUKALUS.

I. ®yskmum  f(x) B TOUke a | 1) cymiecTByeT mpeaes crpasa lirn0 f(x)=>b;
xX—>a+
HeTpepbIBHA, ECIIN: .
cHpep » © 2) cyliecTByeT mpenaen clieBa hm0 f(x)=>b;
xX—>a-—

3) cylIecTBYIOT JIEBOCTOPOHHUN M MPaBOCTOPOHHUI
npeenbl

4) cylecTBYIOT OJHOCTOPOHHHUE MpEeNbl, PaBHbIE
MeXJly cO00i U paBHbIE 3HAUEHUIO (DYHKIIUU B 3TOM

Touke f(a) = b, T.e. lin}of(x) = limof(x) =b.

2. Touko¥t pa3pbiBa QyHKIIHH 1) x=3;
x—5 2) x=2;
= SBIISIETCS TOYKA!
x+3 3) x=-2;
4) x =-3.
3. Dynkis f(x)= X—2 . 1) umeeT oAHy TOUKY pa3pLIB.a;
X2 —4 2) UMeeT /1B TOUYKHU pa3phiBa;
3) siBAsieTCsI HENIPEPHIBHOM.
Xx—=1 npu x <3, 1) uMeeT pa3pbIB IEPBOTO PoOJa;
4. Oynxiuaf(x) = ¢ 1 npu x>3: 2) UMeeT pa3pbiB BTOPOTO POAA;
2X ' 3) siBNIsSIeTCSI HENPEPHIBHOM.

Tema 5. luddepenunanbHoe ucuncjienne GyHKIHN OJHON NMepeMeHHOM.
Jlexuus 11. Ilpou3BogHasi C105KHOM, HeSIBHBIX H NapaMeTPHYeCKH 3a/IaHHbIX (PYHKIHUIA.

1. TIlpemen orHomenuss (ecnu  OH | 1) HeENpepbIBHOCTHIO y = f(X) B TOYKE X ;
CYILIECTBYET) [IPUPALLECHUS




Ay =f (x + Ax)— f(x) GbyHKIMN
y = f(x) B TOUKE X K IpupamieHuro Ax
apryMeHTa, pu yCIIOBUH, 4TO
IpHUpalieHue apryMeHTa Ax cTpeMHuTCs K

. Ay
HyJIIO, T.€. lim — , Ha3pIBaeTCA:
&0 Ax

2) mupupaiieHueM QyHKIHMU y = f(x) B TOUKE X ;
3) mpousBoaHOU QyHKIUH y = f(X) B TOYKE X ;
4) upenenom GyHKIUMU y = f(Xx) B TOUKE X

2. Ecniu B HEKOTOpOW Touke X (GYHKIUH
y=f(x) wm  y=¢(x)  HUMET
MIPOU3BOJIHBIC, TO MPOU3BOIHAS OT CYMMBI

3THX PYHKUIUH ( f(x)+ (p(x))’ paBHa

1) f(x0)=¢'(x);
2) f'(x)-¢'(x);
3) f()+¢(x);
4) () +9'(x).

3. Ecim B Touke x ¢yHKuuu u = f(x) u
v = @(X) UMET IPOU3BOAHBIE, TO B TOUKE

X TPOW3BENCHHE ATHX (QYHKIUH HMeEeT
IIPOU3BOJHYI0, KOTOpasl paBHA:

1) (uv), =u"V;
2) (uv)' =u';

3) (uv)' =u'v+u,
4) (uv) =u'v—uv'.

4. Tlpowssonmas (QyHKuHH y=e

paBHa:

1) y =4e™7,
2) ¥ =567,
3) y' =(7x—5)-&";
4) y' =(7x—=5)-&"".

5. @ynxuus y = f(x) 3anana B
napametpudeckoit popme x = p(t),
y=w(t), rne t, <t<T, naiitu

IPOM3BOIHYIO Y. :

a0
_y(t)
2) y., = Zt)
I _ (Pl(t)
3 9= w'(t)

Jlekuus 12. Ilpou3BoaHble BBICHINX

CBOﬁCTBa, l'lpl/lﬁ.]'ll/l)KeHHbIe BbIYHCJICHUA.

1. Vxaxure popmyny auddepennnana
GyHKIMN Y = f(X):

1) dy = f/(x)dx;
2) dy=f'(x);
3) dy = f(x)dx;
4) dyzidx.

t'(x)

2. Haiitm muddepenmman dy dyHKINH
y =sin2x:

1) dy =2cos2xdx
2) dy =2cos2x
3) dy =sin2xdx
4) dy =2sin2xdx.

3. Haiiti mpon3BOJHYIO BTOPOTO TOPSIIKA
dyskmn y =x’ —3x> +6:

1) 3x> —6x
2) 3x+2
3) 6x-3
4) 6x—6.

nopsiakoB. /lupdepeHunan (pyHKHUM U €ro




4. HaiiT npon3BOAHYI0 N-TO nopsaka
Gynxmun y =e™

1) y™ = me™;
2) y =m"e™;
3) y"=m"e™;
4) y" =e"m™

Jlexkums 13. UccienoBanue (pyHKIMA ¢ MOMOIIbLIO IPOU3BOHOI, MOCTPOeHHe rPaduKoB

¢pyHkumii. 3axa4M ONTHMH3ALUH.

1. Ecium B HEKOTOPOM IpPOMEXYTKE
npou3BojaHas naHHoW ¢yHkuuu Yy = f(X)
IIOJIOKUTENBHA, T. €. f'(X) >0, TO QyHKIUS

1) mocTosiHHAa;
2) uMeeT MUHUMYM;
3) Bo3pacraer;

B 3TOM IIPOMEXKYTKE: 4) ybbiBaer;

5) UMeeT MaKCUMYM.
2. Toukoii skcTpemMyMa GyHKIHE Y = 4X° + 1) 5;
5 ABJISIETCS TOYKA: 2) 0;

3) 4

4) 8.

3. KpuBas y = f(X) Bbimykiia BHH3 Ha 1) £"(x)<0;
uHTepBajie (a; b), ecnm BO Bcex ToYKax 2) £"(x) =0;
3TOTO UHTEpBaJa BBITTOJIHSACTCSI 3) £(x) > 0;
COOTHOIICHUE: 4) £1(x) 0.

4. Kax onpezensercs K B HaKJIOHHOI . f(x).
. 1) k =Lim——=;
acumnrTore Yy =kx+b ¢ynkuuu y= f(x): xom X
2) k= Limm ;
x—>a X
3) k= le—
X—>0 f(X)
4) k = Lim——.
oa f(X)

Jlekuus 14. ®opmyaa Teitnopa. Pa3ziokeHne HEKOTOPBIX JJIeMEHTAPHBIX QyHKIUIH 110

dpopmyaam Teitsiopa u MakJiiopena.

1. Kakoe BbIpaxeHHE SBISETCA 1) P(a) +P’(a)(x—a)2 + 4 pW (a)(x_a)n

hopmynoit Tetinopa TUTSt
MHOTOYJIEHA CTETEHU /1

2) P(a)
3) P(a)+

4y P(a)+

"(a "(a ) (n) a
+P](_I)(x+a) +P2(! )(x-l-a) -I-...-I-Pn!( )(x-l-a)”
' Z (n)
P(a)(x—a) +W(x—a)2+...+Pn'(a)(x—a)"
pia)(x—a) +P”2(a)(x—a)2+...+P(”;(a) (x-a)'

2. Kakoe BbIpaxeHHE SIBISETCA 1) P(O) + P’(O) X+ P”(O) X2 4+ 4+ pP® (O) X" -

hopmymoit Makiopena JUTSt
MHOTOYJIEHA CTENEHU 1

2y P(0) +

2 (n)
PO L PO
2! n! ’

r(0)
1




3) P(0) +

' r (n)
P(O)x+P (O)x2 ...+7P (O)x”
1 2 n

3.Kakue ycmoBus miusa QyHKIUW
y= f(X) HOmKHBI BBINOIHATHCA,

9TOOBI €€ MOXXHO OBUIO Pa3JIOKHUTh
B paxn Telnmopa B OKpPECTHOCTH
TOYKH Xo!

1) pa3 nuddepeHnupyemMa B OKpECTHOCTH TOUYKH X0,
2) 6eckoneuHo auddepeHnrpyema B OKpeCTHOCTH

TOYKH X0,

3) nuddepeHiupyema B OKPECTHOCTH TOYKH X0.

4. BepHo nH, 9T0 (QyHKIHMSA y=COSX
packiaapiBaeTcs B psii MakiopeHa
B 11000 OKPECTHOCTU TOUKH X=0

1) na;
2) HeT.

Tema 6. HeonpenesieHHbII# HHTErpaJl.
Jlekuusa 15. IlepBooOpaznasi ¢ynkuuu. IloHsitue W cBOICTBa HeoIpeaeIeHHOIO
HHTerpaga. Meroabl HEMOCPEACTBEHHOI0 HHTETPHPOBAHMSA M 3AMEHBI IIePeMEHHOIM.

1. CoBOKYIHOCTh
nepBooOpa3HbIX  (PyHKIUU

BCECX
f(X)

Ha3bIBACTCA:

1) Heonpenenennbim nunTerpaioM ot ¢pyHkmmu f(X) ;
2) OnpeneneHHbIM HHTETpasioM OT QyHKImH f (X) ;
3) HecoOcTBennbM unTerpainom ot pynkmmu f(X) ;
4) KpuBonuneiHbM uHTErpaioM ot pynkuuu f(X) .

2. YKaxure CBOUCTBO
HEOMNpPECICHHOr0 HHTErpaa:

1) [df ()= f(x)+C;
2) Jdf (x) = £(x);
3) Idf(x):F(x)+C;
4) [df () =F(x).

3.Ykaxure CBOUCTBO
HEeOMpeAeIeHHOTO HHTEerpaa:

D) (] £ 00dx) = £00;

2) ([ oo =F

3) ([ F (e =c:

8 ([ f0dxf =F(+c.

4.Yxaxure popmyiy
WHTETPUPOBAHUS 3aMEHON
NEPEMEHHOI B HEONIPE/IeTIEHHOM
WHTETpaje:

1) j f (x)dx = j f(p(t) )’ (t)dt;
2) j f (x)dx = j ((t) Jdt ;
3) [ f09dx=[ Flp®)dtlp(t));
4) [ £(dx=[ f({t)de(t).

Jlexuusi 16-17. MeTtoa mHTerpupoBanus mo yactsiM. IHTerpupoBanne pauuoHaaIbHbIX
¢yunkuuii. Meroa HeonpeaeaeHHbIX KO3 PUIHEHTOB.

1. VYkaxute bopmymy
WHTETPUPOBAHUS MO 4YacTsIM B
HEOIpeIeIIEHHOM MHTETpaie:

1) judv: uv—J‘vdu
2) judv= uv+jvdu
3) Iudv: uv+Ivdv
4) Iudv:jvdu.

2. Haiitu HEoTpeIeIeHHbIN

UHTETpal jxexdx:

1) xe* —e*+C;
2) xe*+e* +C;




3) x%*-e*+C;
4) xe* —e* +C.

3.ITogpiaTerpanbHast GyHKIUSL

) dx aBnsercs..;

2X —
I(x—3)(x—4

1) PantmonansHO# QyHKIIMEH

2) UppanmonanpHol (pyHKITHEH

3) Tpuronomerpuueckoi GyHKIHEH
4) JIuneiinon pyHKIHECH.

4.0npenenuthb YHCIIO0 k B

HHTETpajc
J- 7-dx 1
(

= k- .
R U Y T

7
1) -
)3

3.
2 -2
3) 3;

7
4 -~
) 73

Jlekuusa 18. HHTerpmpoBanue TpuUroHoMerpudeckux ¢yHkuuii. HWHTerpupoBanue
HEKOTOPBIX HPPALHMOHAIbHBIX (YHKIIUI.

L Ykaxure (bopmyxy 1) sine-sin g = 1 cos(a — fB) + lcos(oz + )
TPUTOHOMETPHH, KoTOpas 2 2
HCIIONB3YETCSl MPU UHTErPUPOBAHUU 2) sina-cos 4 = 1 sin(a — B) + 1 cos(@ + )
IIPOU3BEICHUN CHUHYCOB u 2 2
KOCHHYCOB- 3) sina-cosp = %cos(a -B)- %cos(a + /)
. . 1 1
4) singa -sin B = Ecos(a—ﬂ) —Ecos(a+ﬂ) )
2. VYkaxure bopmyy 1) sin? x = 1-cos2x cos? X 1+cos2x
TPUTOHOMETPHH, KoTOpas 2 ’ 2 ’
HACTONB3YyETCA TPH  BBIUUCIECHUU 2) sin 2y _ 1+c0s2x cos? X — 1-cos2x
UHTErpaja Isin M xcos" xdx, rme m u 2 ’
. 1-co0s2x 1+ cos2x
N-yeTHBIE HEOTPHULATEIBHBIE YHCIIA: 3) SIn X = T COSX = ———,
. 1-cosx 1+ cosx
4) sin? x = 5 1 COS° X = .
. d
3. Haiinure nnterpan I 2X 1) Injx+ Iv2 19|+C -
X°+9 '
2) %In X+vVx2+9/+C:
3) In[x—Vx*+9[+C .
4) In‘x+x2 +9‘+C .
4. Haiigure uHTerpai J' x_. 1) arcsin X c.
3 X2 Jg )

X +3— x>

3) iarcsin x+C .

V3
4) In‘x—\/3—x2

2) In +C

+C




Tema 7. OnpenesieHHbIA HHTETPAJI.
Jlekums 19. [lonsiTHe onpeneeHHOro MHTerpaJja u ero cpoiicrea. ®opmyaa Herorona-
JleiiOHMIA U 3aMeHA NlepeMEHHOI B OIpeeJICHHOM HHTerpaJie.

1. Kakoit u3 uHTerpajion 2
5 1) | x*dx
NPEICTABIISACT OMPEICICHHBIN
HHTErpa !
o0 2 0
. < 2 2 ¢ dX X . 2 . dX
Ixsm xdx: fe‘dx; J'x dx; J' . 2) J.e dx; IX dx; _[ 5
1+x 0 1 1+x
0 1 —0 —0

3) jxsin xdx;szdx
1

dx
1+ x?

4) Texdx; T
0 —0

2. Yxaxute Gpopmyny Herorona- b
JleitGruma, ecin F(X) 1) J. f(x)dx=F(x)
nepBoodpasHas GpyHKIUN f(X): :

= FO)-F@;

=) -f(a);

2) jl f (x)dx = F(x)

3) [/ (W)dx = F(x)|;= F(a) = F(b);

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

3.Beruncnurs OTIpeICTICHHBIN 1) 20;
4 2) 21;
UHTErpa I x*dx 3) 4;
! 4) 8.
4. Vxaxute GopMmyiry ® b %
WHTETPUPOBAHUS IO YACTSIM B 1) J.UdV: UV|a —IVdU ;

OMpPECACIICHHOM HHTETPAJIC:

b
2) Iudv= uv|: ;

3) jludv: uv+Tvdu ;

4) Tudv:uv—j‘vdu.

Jlekuusa 20. HecoOGcTBeHHble uMHTerpajnl 1-ro popa m 2-ro poaa. IlpuioxeHus
onpe/eeHHOr0 HHTerpaJa.

1. Brruncnuts HECOOCTBEHHBIHN 1) pacxoauTtcs;
Tdx 2) 1.
UHTErpa I_B WU YCTAHOBUTH €ro 5’
X
: 3) 2;
PacxoIMMOCTb. 43




2. Beruncaute HECOOCTBEHHBIN

1) 1;

PacXoauMOCTh.

e 2) 3;
I/IHTerpaJI IT HNIN YCTaHOBI/ITB €ro 3) paCXOI[I/ITCSI;
X 4) 0,5.
pPacxoJIMMOCTb.
3. Brrunciuts HECOOCTBEHHBIN 1) 1
dx 3
HUHTETpal I—3 WA YCTAaHOBUTH €TO0 2 1;
’ 3) 2;

4) pacxouTCH.

4. Vxaxure GopMyITy HaAXOKICHUS
TUTOIIA TN TIIIOCKON (PUTYPBI:

1) S=j.f X )dx
2) S:.sz(x)dx

3) Szif’(x)dx

orpaHu4deHHON kpuBoit Y = f(X), ocbro

Ox u

BBIYHCIISIETCS IO opmyIie:

opsMbIMH ~ X=a, X=Db

5. [Tnomane Gurypsel, orpaHMuYEHHOM 1) s = 8.
maamsiv Y =0, X=2, y =X’ paBHa: 3’
2

2) S= 3

3) S=4;

4) S=8.
6. OObem Tema, 0Opa30BaHHOTO b )
BpamnieHueM BOKpyr ocu OX ¢durypsi, DV, :”If (x)dx;

4V, =;zjf2(x)dx.

7. Haiitu ob6beM Tena, 0Opa30BaHHOTO
BpameHneM BOKpyr ocu QY ¢urypsi,

y=x",

oceto Oy mnpssmeivu Yy =0, y=1.

OrpaHUYEHHOW mapabooif

.
DV, ==
) 2’

1.
)V, ==
) 2’
YV, =x;

V4
4V, ==
) 5

Tema 8. ®DyHKIHMM HECKOJbKHX NePeMEHHBIX.

Jlekuusa  21. @yHKIUH

HECKOJBbKHX

nepeMeHHbIX. YacTHble

IIpoussoansie u aAuddepeHunanbl PYHKUHU ABYX IepEeMEHHbIX.

NPOU3BO/HBIE.




1.Vka3aTh (pyHKIHIO 1BYX EPEMEHHBIX:

1) y_\/)(l_X2+X4.

X3
2) y=Inx;
3) t =xy—3z
4) =X+ VY%
2. 3uauenue ¢ynxuun f(X) =2x—3xy* B 1; 7
2) -5;
2, 1 . )
Touke (2; 1) paBHO 3) 1.
4) 2.
3. OOmacte  ompeneneHus  GyHKIHHA 1)
7 =4/x? +y? aBnsercs: /y //
of %
2)
=
O\/
3)
/ ‘
0 4
4)
y
0! X
4. YactHas mnpoU3BOJHASA % byHKIUN 1) 2%In2;
ox 2) 2°+3;
z=2"+3y paBHa: 3) x-2°113
4) 2% +3y.
S. ITonHbIit muddepeHnnan 1) x-dx+y-dy;
dz:%-dx+%-dy dynkuuu | 2) 2-dx+4-dy;
_ 2x4 o . 3) 2x-dx—4-dy;
Z = X* — 4y paBeH: 4) —4.dy.

Jlexknus 22. IlpousBoaHasi B JaHHOM HampasjeHMU. I'paaueHt. IkcrpemMyM pyHKIUH

JABYX IEePEeMEeHHBbIX.

1. (GYHKIMH B TOYKE IOKA3bIBAET
HarpaBJieHHEe HanOOJIbIIEro pocTa (PyHKIUU

1) rpaaueHt;
2) MPOM3BOIHAS 110 HAIPABJICHUIO;




3) IUBEpreHIIHNS.

2. I'pagueHt — 310

1) oauH W3  HANPaBISIONMX  BEKTOPOB
KacaTeJIbHOU IUIOCKOCTH K rpaduKy GyHKINH,
YacTHas MPOU3BOIHAS (DYHKIIUH,
npou3BoaHas  (QyHKOMM 1O
HaIpaBJIeHUIO,

BEKTOp, KOOPAWHATAMU KOTOPOTO SBISIOTCS
YaCTHBIE MPOU3BOJIHBIC (DYHKIUU MO PA3HBIM
apryMeHTaM.

2)
3)

3aIaHHOMY

4)

3. [IpousBoanas pyukuuu z = f (M) B
Touke M(X,y) I10 HallpaBJIEHUIO BEKTOpa
I pasHa

oz _ .. Az
o T
Oz Az
2) a1 Al
oz _
3) a1 =
oz .
o A

1)

4)

3. Meron HaNMEHBIIINX
[MO3BOJIAET HAXOOUTh:

KBaJIpaToB

1) B GyHKIMK ABYX MEPEMEHHBIX;

2) skcTpeMyM GYHKIUY;

3) mapameTpbl SMIUpPUYECKUX HOpMyT;

4) yacTHbIE TPOU3BO/IHBIE (YHKIIMU HECKOIBKHX
NIEPEMECHHBIX.

4, dYHKIMA IBYX TIepeMEHHbIX
7=2x% +2y 2 B Touxke (0,0) umeer

1) skcTpemywm;

2) MakCUMYM;

3) MUHHMYM;

4) pa3pbIB BTOPOTO pOJIa.

Tema 9. luddepenunanbHbie ypaBHeHHS.

Jlekuus 23. 3agauu, NpuBOISII
a3/1e S I0IMMHCS NepeMEeHHbIMH.

e K I pepeHHAIBLHBIM YPABHEHUSAIM. Y PaBHEHHS C

1. Kakoe u3 ypaBHEHUH sIBIIAETCA
OOBIKHOBEHHBIM
g depeHInaTbHBIM ypaBHEHUEM ?

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

2. JuddepeHnnaabHbIM
YpaBHEHHEM C pa3JeNsIOIUMUCS
TIEPEMEHHBIMH SIBJISIETCS] ypaBHEHHE
BUJIA:

1) y' =t a9(y);

2) y' =109 +a(y);

3) y'=f(x; y), roe pynkuus f(X; y) — onHOpoaHAs CTereHU
HOJTb,

4)y'+ p(x)y = g(x);
5) Y+ p(x)y =q(x)y".

3. Kakoe u3 ypaBHEeHUH SBISCTCS

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

nubepeHIHaAIbHBIM YpaBHEHHEM 2) V' +3y =e2;
C Pa3IesSIFOIIIMHUCS 3) v 4y =0
nepeMeHHBIME? )y , 4‘y 0;
4) y' =sinx
4. PemmenneM nu¢depeHnaibHoro 1) y =4x;
ypaBuenus ) = 3x” sBuseTCs: 2) y=x°;
3) y=x?;

4) y=3x".




Jlekums 24. OnHopoaHble, TuHeliHble U@ depeHIATbHbIC YPaBHeHUsI 1-T0 nopsiaka.

YpaBuenue bepnyJuin.

1. OnHOpOIHBIM
maddepeHaTbHBIM  YpaBHEHUEM
MIEPBOTO TOPAAKA SBIISCTCS:

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

, Xy
3 = :
)y 1y

4) y'+2—y:x.
X

2.0aHOpOAHBIM
maddepeHaTbHBIM  YpaBHEHUEM
IIEpBOTO HopsiIKa SABIISETCA
ypaBHEHHE BUA:

1) y' =t g(y);

2)y' =1(x; y), rne dynkuus f(X; y) — oqHOpOIHAS CTETICHH
HOJIb;

3)y'+p(x)y =9(%);

4)y = f(x; y), rae dynkius f(X; y) — omHopoHast.

3.Pemienue OJTHOPOAHOTO
i epeHInanbHOr0  YpaBHEHUS
MEPBOrO TMOPSIIKA MOXKET OBITh
HalJIeHO B BUJE:

1) y = u-v, rae U = U(X) 1 V = V(X) — HEKOTOPBIC HEM3BECTHBIE
GbyHKIHH;

2) Y = UX, tae u=u(x) — HEKOoTOpas HEHU3BECTHAs
byHKIUS;

) y=u+v, ie U =uUX) uVv = V(X) — HCKOTOpBIC
HEU3BECTHBIC PYHKIIUH;

4)y = u + X, rie U = U(X) — HEKOTOpasl HEM3BECTHAs
(hyHKIHSL.

4. JInHEeHBIM HEOJHOPOIHBIM
nudhepeHIMaTBEHBIM YPaBHEHUEM
IIEPBOIr0 MOPSIAKA SIBISETCS
yYpaBHEHUE BUA:

1) y'=fx)g(y);

2)y' +p(x)y=q(x)y"
3) ¥+ p(x)y=9(x);
4) y"+py'+qy=0.

5. JINHEWHBIM HEOAHOPOIHBIM
nuddepeHIMaTbHbIM ypaBHEHUEM
TIEPBOTO TOPSIKA SBISIETCS
ypaBHEHUE BUA:

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

6. YpaBHenueM bepnyiiu
SIBJISIETCS] YPABHEHME BUA:

1) y=1fx)a(y);

2)y' +p(x)y =q(x)y";
3) y'+p(X)y =g(x);
4) y"+py'+aqy=0.

7. JluneitnHoe muddepeHnnaabLHOe
ypaBHECHHE V+p(x)y = f(x)
HMMeEeT pellIeHNEe B BU/JIE:

1
Dy=—m:,
u-v

u

2) y=—;

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

Jlexnus 25. luddepeHunanbHbie ypaBHEHHs BICIIUX NOPSAAKOB. {uddepeHunanbHbie
YPABHEHHMS 2-T0 MOPSAKA JONYCKAKIINE NOHUKEHHUsI NOPSIAKA.




1. Cpeau ypaBHEHMH yKa3aThb
muddepeHnranIbHOe ypaBHEHUE
BTOPOTO MOPSAKA.

1) y' =xe’;

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

2. Kakas 3 pyHKUIUH MOXKET
SBISITBCS] OOLIMM peIIeHHEM
Qg QepeHINaTbHOTO YpaBHEHUS

F(x,y,5,y")=07?

1) y=0;
2)y:ex-(2cl+3);
3)y=ex-(x+1);
4) y:clezx+cze3x.

3. Cpenu nepedrciIeHHbBIX 3a/1a4
«3agauyert Kommy sBiusieTcs.. ..

1) y' =xe’;
2) V'=3y'+2y=¢";
3) y'+ﬂ=x;

X

2y

4) y'+ T xy*, »(0)=2.

4. InddepeHunanbHoe ypaBHEHUN
BTOPOTO TIOPSIIKA

y" =2x—e* +sin5x pemraercs:

1) mocnenoBaTenbHBIM HHTETPUPOBaHUE 00eUX dYacTel

ypaBHEHHS;
2) moacranoBkoii Y' =z (X), y" = z'(X);
d
3) moacranoBkoit ' =p (y), ' =p dp ;
y

4) moacraHoBKOM Y = UV, tae U = U(X) u vV = V(X) —
HEKOTOpbIe (YHKIIUH.

Jleknusi 26. JluHeiiHble OJXHOPOJAHbLIE M HeoJAHOpoAHbIe Y BTOpOro mnopsiaka.
HNuarerpupoBanue JIOAY BTOpOro mopsinka ¢ mocTOAHHBIMH Kod(pduuuentamu. JIHAY
BTOPOI0 MOPSIAKA € MOCTOSSHHBIMHU KO3 GUIHEHTAMHU M IPABOM YaCThI0 CNIENMATbHOI0 BHAA.

1. OaHOPOIHBIM
muddepeHIMaTbHBIM  YpaBHEHUEM
BTOPOTO MOPsJKA C MOCTOSHHBIMU
koapurmenTamu SABJISICTCS
ypaBHEHUE BUJA!

1) y"+py' +ay = f(x).
2) y="f(xy);

3) ¥+ p(X)y=9(x);
4) y"+py'+qy =0.

2. Kakoe u3 ypaBHeHUH sBISETCS
JMHEWHBIM OJTHOPOIHBIM

T depeHIMaTbHBIM YpaBHEHUEM
BTOPOT0 MOPSI/IKA C TOCTOSSHHBIMU

1) y"—sinx-)y' =0;
2) V'-3y'+2y=¢";
3) V'=2)'+y=0;

BTOPOTO TIOPS/IKA C TOCTOSTHHBIMHU
ko3 durrenTamu y” + py’ +qy = 0:

.
ko3 dunmenTamu? 4) y' =sinx.

3. Tlpu pemeHun OJHOPOIHOTO 1) BBOIMTCS MOACTAHOBKA BHa Y = U-V, T1e U = U(X) u
AU(PEPEHIUATBHOTO  YpaBHEHHsI V = V(X) — HEKOTOpBIE HEU3BECTHBIE DYHKIINK;

2) BBOAUTCSA MOJACTAHOBKA BUAa Y = U-X, rae U = U(X) —
HEKOTOpasi Heu3BeCcTHas! (PYHKIIHS;

3) COCTABJISICTCA XapAKTCPUCTUUCCKOC YPABHCHUC

k? + pk + q = 0.

4. XapaKkTepucTUIeCKoe ypaBHEHUE
umeer D =0. Uemy paBHO oOrmiee
pelleHre YpaBHEHUA

V'+py+qy=07?

1) y=ax+c;
2) y=A-e*;
3) y = el + ek
4)y=e’“-(cl+xcz).




5. XapakTepUCTUYECKOE YPaBHEHUE
k» + pk + g = 0 umeer nBa
Pa3INYHBIX JEUCTBUTEIBHBIX KOPHS
ki u k2. Torma obimee pemicHue
OJTHOPOAHOTO MU (DHEepeHIINATHEHOTO
YpaBHEHHsI BTOPOTO TMOpsAKa C
NOCTOSHHBIMU  K03(punmenramu
y"+ py'+ gy = 0 UMeeT BUL:

1) y=Ce"* +Ceke;
2) y =e*(C,cospx + C,sin Bx);
3) y=Ce“" +Coxe";

4)y =u-v, tae U = U(X) u V = V(X) — HEKOTOpbIC HEU3BECTHBIE
byHKIUH.

6. XapakTepuCTUYECKOE YpaBHEHUE
k? + pk + g = 0 UMeeT KOMILICKCHbIE
KopHU Ky ,=oxif. Torma oobmiee
pelieHue OJTHOPOJTHOTO
nudepeHINAIBHOTO  YPAaBHEHHS
BTOPOTO TOPSJIKA C MOCTOSHHBIMH
kodddunmentamu Y+ py’ +qy =0
UMEET BUI:

1) y=Ce" +Ce*;
2)y = U-X, T1e U = U(X) — HeKoTopast Heu3BecTHast (PyHKIIHS;
3) y=Ce"* +Coxe";

4) y=e"(C, cospx+C,sin /).

7. Ilpu mr0OBIX 3HAYEHUSAX
nocrosiHHbIX C; um C, dyHkuus
y(X) =c,sin3x +c, cos3x
SIBIISICTCS PEIICHUEM
JubdepeHIaTbHOTO YPaBHEHHS:

1)y"+9y=0;

2)y"-9y=0;
3)y"-3y'=0;
4) y"+3y'=0.

8. O6miee pelieHue
mubhepeHIIMaTbHOTO  YpaBHEHHS
y' + 2y + y = 0 HaxomuM 1O
dbopmyre:

1) y=Ce"* +Ceke;

2)y = UuX, rme U = U(X) — HEeKoTopas HEH3BECTHas
byHKIUS;

3) y=Ce"* +C,oxe"";

4) y=e”(C,cosfx+C,sinpx).

9. Obmee peleHue
i depeHIIMaTbHOTO  YpaBHEHUS
y"+ 4y + 5y = 0 HaxoauMm IO
dbopmyire:

1) y=Ce"* +Ce®;

2)y = UV, tae U = U(X) 1 V = V(X) — HEKOTOpbIC HEH3BECTHBIE
byHKIUY,

3) y=Ce"" +Coxe**;

4) y=e”™(C, cosx+C,sin /X).

10. JIuHeWHBIM HEOJHOPOIHBIM
muddepeHIIMaTbHBIM  YpaBHEHUEM
BTOPOr0 MOPSIAKA C MOCTOSHHBIMU
koapurmenTamu SABJISICTCS
ypaBHEHHE BUJA!

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

11. Kakoe u3 ypaBHeHUH SBISETCS
JIMHENHBIM HEOJHOPOIHBIM
nuddepeHIaIbHBIM YpaBHEHUEM
BTOPOTO MOPSAKA C TOCTOSHHBIMU
korddumeHTamu?

1) y"—sinx-)'=0;
2) Yy'-3y'+2y=¢";
3) y'=2)y'+y=0;
4) y" =sinx.




12. Oomiee
HEOJTHOPOIHOTO

nuddepeHnaabHOTO  ypaBHEHHS
BTOPOI'O TMOPSIIKA C MOCTOSIHHBIMU

peuieHne

1) y=Ce"* +Ceke;

2)  y(x¥) = yo(x), Yo(X)
COOTBCTCTBYIOH_ICFO OJHOPOIHOTO ypaBHeHI/IH;
3) y=Ce"* +C,oxe"";

rie — o0mee penieHue

HCKaTb B BUJC

kodpdunuenramu Y+ py'+qy = v

f(X) umeer BH: 4) y(x)=Yo(X)+y(X), rae yo(x) — oOmee perieHue
COOTBETCTBYIOIIETO OJIHOPOJIHOTO YPaBHCHHS, m —
YaCTHOE PEIICHUE HEOIHOPOIHOTO YPAaBHCHHSI.

13. YacrHoe pemeHue s 1) Axe™*:

I[I/f’(b(l)epe’HL[I/IaHLHO_l;O YpaBHEHHUS 2) Axe ¥ +B

y'+2y'+y=xe MOKHO

3) (AX* + Bx)e™;
4) (Ax+B)e™.

Tema 10. BeposiTHOCTD CiIy4ailHBIX COOBITHIA.

Jlekumsa 27. Ilpeamer Teopuum BepositHOcTel. Tumbl ciay4allHBIX COOBITHIH.
Kiaccnueckoe M CTaTHCTHYECKOE ONpee/IecHHEe BEPOSATHOCTEH. JJ1eMeHThl KOMONHATOPHKH.
1. YnopsgoueHHOE MHOKECTBO, 1) mepecTaHOBKOIi
OTJIIMYAOILEECS TOIBKO MOPSIAKOM 2)  pa3MeleHHuEeM
3JIEMEHTOB, Ha3bIBAETCS 3) coderaHueM
4)  pasHOCTBIO
2. Ynopsjo4eHHOe TTOAMHOKECTBO U3 N 1) coueraHuem
3JIEMEHTOB I10 M 3JIEMEHTOB, 2)  pa3MeleHHuEeM
OTJIMYAOIIKECS APYT OT JApyra Ja1udo 3) mepecTaHOBKOH
CaMHMHU 3JIEMEHTaMH JTH00 MOPSAIKOM UX 4)  pa3sHOCTBIO
pacrosoKeHusl, Ha3blBaeTcs ...
3. CoOsbITHE, KOTOpOE 00sI3aTENEHO 1) cay4aitHbIM
MIPOU30MIET, HA3bIBACTCH ... 2)  HEBO3MOXXHBIM
3)  JIOCTOBEpHBIM
4)  OCTOBEPHBIM U CIyYailHBIM
4. BeposTHOCTb MOSBICHUS COOBITHS A 1) 0<P(A)<1
ONpeEIsAETCS HEPABEHCTBOM 2) 0<P(A)<I
3) 0<PA)<I
4)  HeT BEpHOro OTBETa

Jlekuusa 28. OcHoBHBIE TeopeMbl TeopuH BeposiTHOCTed. CileACTBHSI M3 Teopem:

BEPOSITHOCTH TMOSIBJEHUS] XOTS OBl OAHOrO M3 TpPynnbl coObITHI; (opmyaa MNOJHOI
BepoATHOCTH; (popmy.a baiieca.
1. Cymma BepositHocTel | 1) 1
MPOTHBOIOJIOKHBIX COOBITUI paBHA 2) 0
3) -1
4) 2
2. Ecnu crnyuqaiineie coObitust A u B | 1)  HesaBucumbiMu
HE MOTYT IOSBUThCS BMecTe, TO OHHU | 2) HecoBmecTHbIMU
Ha3bIBAIOTCHA. . . 3)  IIpOTHBOIOIOKHBIMU
4)  HeB03MOXHBIMHU
3. BepositHocth  coObiTuss A mpu | 1)  BesycnoBHoit
YCJIOBUH, 4YTO Mpou3onuio codbitne B | 2)  Craructuueckoit
Ha3bIBAETCS. .. BEPOSITHOCTBIO 3) Kiaccuveckoii
4)  VYcioBHo#M




4. Y CTaHOBUTE COOTBETCTBUE MEXTY n
hopmyamu: 1. P(A) =;P(Bi)P(A/ B)
A) baiieca =
b) ¢popmynoii nosHoM BEpOSATHOCTH 2. P(B.//A)= _P(Bi ?DFZQ/ B)

Jlekuust 29. IloBTopHble He3aBUCHUMBbIe HcHbITaHusA. Dopmyaa bepuynian. Teopembl
Jlanutaca. @opmy.ia Ilyaccona.

1. Ecnu BEpOATHOCTH HACTYTUICHHS 1)  dopmynoit bepayu;
COOBITHS A B KaXKJIOM UCTIIBITAHUU 2)  dopmyoii [TyaccoHa;
pasHa 0,002, TO 7151 HAXOXKICHUS 3) 7nokanpHOI Teopemoii Myaspa-Jlamaca;
BEPOSTHOCTH TOTO, YTO COOBITHE A 4)  uHTerpanbHOU TeopeMoit MyaBpa-Jlamiaca;
HactynuT 3 paza B 1000 ucnblTaHUsX, 5)  ¢dopmymoii baiieca.
BbI BOCITI0JIb3YETECH:!

2. Ecnu BepoATHOCTh HACTYTIICHUS 1)  dopmymnoii bepuymu;
COOBITHS A B KaXKJIOM UCTIIBITAHUU 2)  dopmyoii [lyaccoHa;
paBHa 0,25, TO 1711 HAXOXKIEHUS 3) 71okanapHOI Teopemoii Myaspa-Jlamaca;
BEPOSTHOCTH TOTO, YTO COOBITHE A 4) wuHTEerpanbHOU TeopeMoit Myaspa-Jlamiaca;
HactynuT ot 215 no 300 pa3 B 1000 5)  dopmymoii Baiieca.
WCIIBITAHUSIX, BBl BOCIIOJIb3YETECH:

3. IIpaBWIbHYIO MOHETY MTOA0OPACHIBAIOT 1)  dopmynoit bepaymu;
9 pa3 a1 BBIUKCIIEHUS BEPOSITHOCTU 2)  dopmyoii [lyaccoHa;
TOTO, YTO OpeJ BBIMAET 5 pa3 Bbl 3) nokambHOM Teopemoit MyaBpa-Jlamuiaca;
BOCIIOJIb3YETECH: 4) wuHTEerpanbHOU TeopeMoit Myaspa-Jlamiaca;

5) dopmynoii Baiieca.

Tema 11. Cny4aiiHble BeJINYMHBI.
Jlekums 30. luckpeTHble ciydaiiHble BeJIMYMHbI H X YHCJI0BbIE XapPAKTEPUCTUKH.

1. CnyuaiiHast BeIMuuHa, KOTOpas 1)  HemnpepbiBHOi
IIPUHUMAET KOHEYHOE WIIN 2) CuerHoi
0ECKOHEYHOE CUETHOE MHOXKECTBO 3) uckperHoii
3HA4YEHMM, Ha3bIBACTCS. . . 4)  beckoHeuHOMH

2. MaremaTndeckoe okuaanue sipisiercst | 1)  Pacmonoxenus
XapaKTEPUCTUKOM. .. 2)  ®dopmbl pactipeieeHus

3) PaccestHus
4) Cummerpueit

3. Jlucniepcus siBisieTcst 1) PacnonoxeHus
XapaKTePUCTHKOM. . . 2) Paccesnus

3)  ®opmbl pacnpeneneHus

4) Cummerpueit

4. J1nst TUCKPETHOTO TUTA CITy4aitHOM 1)  {(x)>= 0 asa kaxa0ro x
NepeMeHHON PyHKITHS 2) f(x)=1
f (X) =P(X =Xx) MoxeT 3a1aBaTh 3) z f(x)=1
3aKOH pacrpeesieHus TOT/1a U TOJIBKO X
TOI'/IA, €CJIA BBHIIOJIHAIOTCS 4) z f(x)=0

ONPEACIICHHBIE YCIOBHS. Y KOXKUTE,
Kakue u3 GopMyIl ONPEACTSIOT ITH
YCJOBHSL.

Jlexuusi 31. HenpepsbiBHbIe clydyaiiHble BeJIHYMHbI H HX YHCJI0BbIe XapAKTEPUCTHKH.

1. Cnyuaitnas BenuunHa, KOTOpas 1)  HemnpepbiBHO#
MOXKET MPHUHATS JII000€ 3HAUEHUE U3 2)  JluckpetHoii
3aJaHHOTO MPOMEKYTKA, HA3bIBAETCH. .. 3) CuerHolt




4)  Usmepsiemoii
2. Oynkmua F(x) =P(X <Xx) 1)  BeposATHOCTBIO
Ha3LIBAETCS 2) CnyuyaitHoi QyHKIUCH
3) dyHKuuMel pacnpeneneHus
4)  TInoTHOCTHIO pachpeaeICHuUs
3. [IpousBonaHas ot PpyHKIUU 1)  CuyuaitHas QyHKIHS
pacrpeneneHus — 310 ... 2) ®yHKIUA pacrpeaeacHus
3) IlnoTHOCTH pacupeneineHus
4) BeposTHOCTH
4. TUnU4HON XapaKTEPUCTUKON 1) Pa3max
paccesiHus CllydyallHOM BEJIMYMHBI OT €€ 2) Monma
MaTEeMaTHYECKOTO 0XKHUJaHUS 3) CraHgapTHOE OTKIOHCHHUE
SIBJISICTCSL. . . 4)  KoabbuimeHt acuMMeTpun

Jleknusi  32. 3akoHbl pacnpefeeHHsl HeNPePbIBHBIX  CJOYYaHHBIX
(paBHOMEPHBII, NOKA3aTEJIbHbIH H HOPMAJIbHBIH).

BCJIUYIHUH

1. Cnyuaiinas BenuumHa, kotopas Mmoxketr | 1)  HempepbiBHoi

MIPUHATH JIIO00€ 3HAYEHUE U3 33JIaHHOTO 2)  JluckpeTHOM

IIPOMEXKYTKA, HAa3bIBACTCH. .. 3) CuerHoi
4) H3mepsiemoii

2. 3anoJHUTE NPOIYCKU: 1) Maremaruueckoe OXKHUIAHUC

napamMeTpaMM ~ HOpPMaJbHOro  3akoHa | 2) Moja

pacnpeeseHus ABISI0TCA... U ... 3) CrangapTHOE OTKIOHEHHE
4) Pa3zmax

1. Ecin Ciy4yanHas BenmuunHa | 1)  [lopsimkoBoro

pacrpeziesieHa [0 HOPMaJIbHOMY 3aKOHY, 2) HomwuuampHOTO

TO 9Ta ClydaiHas BEJIUMYMHA SBISACTCA 3) HenpepbiBHOTO

CIIyYaliHOM BEJIUYUHOM ... TUIA 4)  JIMCKpETHOro

2. TUnUYHON XapaKTePHUCTUKOM 1) Pa3max

paccesHUs CIly4aliHOW BEJIMYUHEI OT €€ 2) Mopa

MaTE€MaTHYECKOT0 OXKUIAHUS SBIIACTCA. .. 3) CraHgapTHOE OTKIOHECHHUE
4)  KoaddunueHt acuMMeTpun

Tema 12. DiieMeHTBI MaTeMATHYECKON CTATHCTHKH.
Jlekumsa 33. 3agaum MatemaTHdeckoil cTaTMCTHKH. OO0padoTKa CTATHCTHYECKHX
JAaHHBIX. YHC/I0BbIE XaPAKTEPUCTHKU U METO/Ibl HX BbIYHCJICHHUSI.

4)

1. Bce mbicanmbie 00BEKTHI HEKOTOPOTO 1) TeHepaibHOI COBOKYITHOCTBIO
MCTOYHMKA HAOII0AeHU I 2)  Cay4ailHBIM KOJIJIGKTUBOM
Ha3bIBAIOTCA. .. 3)  COBOKYMHOCTBIO OOBEKTOB

4)  MHOXeCTBOM 00BEKTOB

2. 3HaveHUs] HEKOTOPOT'O CBOWCTBA, 1)  BsiOopkoit
NOJTy4YeHHbIE Ha 00BbEeKTaxX BhIOpaHHbIX | 2) Habopowm 3HaveHmit
13 T€HEepaIbHON COBOKYITHOCTH 3)  CoOBOKYITHOCTBIO HAOIOICHU I
cllyyailHbIM 00pa3oM, Ha3bIBAIOTCA ... 4)  WcXOAHBIMU TaHHBIMHU

3. KonmmdecTBo HaOIIOACHNUH, MTOTTABITNX 1)  Yacroroii
B 3a/IaHHBIM UHTEPBAJl HHTEPBAIbHOU 2)  YacrocThio
TaOJIUIIbI, Ha3BIBACTCH. . . 3)  OTHOCHTENIBHOW YaCTOTOM

Haxkoruiennoi yactoroit




4. I'paduk SMIUPUIECKOTO 1) T'mcrorpammoit
pacripeieneHus 17l HaOJItoJeHUH 2)  Tlomuronom
JHUCKPETHOTO THIIA HA3BIBACTCH. .. 3) Kymynsaroi
4)  Orusoii
Jleknus 34. Cratucruuyeckas runore3a. Kpurepum corsnacus.
1. YcranoBuTE COOTBETCTBHE MEXKAY 1) npaBOCTOPOHHSS
(bopMyIMpPOBKaMH albTEPHATUBHON 2)  BYCTOPOHHSIS
runore3sl H, mpu H, =p 3)  1IeBOCTOPOHHSS
A)H,: X #u
B) H: X <u
B) H,: X >u
2. Kpurepwii [Tupcona paccunteiBaercs 1)  Ha OCHOBE CpeIHEro 3HAUCHHUS
2) 10 HOPMaJbHOMY PACIIPEACICHHIO
3) 1O SMIHUPHYECKUM M TEOPETHYSCKHM YaCTOTaM
4) 1o BEpOSTHOCTH
2 2
3. HyneByto runotesy 1o KpuTepHio 1) Hwao < Xwp
[Inpcona npuHUMAIOT, €CIIH 2 2
2) Zﬁaﬁ > ka
2 _ .2
3) Xuas = zlcp

Jleknus 35. @yHKIHOHAJBHA U CTATHCTHYECKAS] 3aBUCHMOCTb. YPaBHeHHeE JIMHEIHOM

erpeccun. Koagduunent koppesiuuu.

HYJIA, TO 3HAYUT

1. Yewm Oomnblie 3HaUeHUE 1) Ooree HEIOCTOBEPHBIM SIBISETCS TOMYYCHHBIN
K03 duLeHTa KOPPEISLUU, TEM BBIBOJ]
2) OoJjee MONHYIO TPYIIy OOpa3yrT HCIBITAHHBIC
COOBITHS
3) Oomnee TecHas 3aBUCHMOCTb MEXK/Y MEPEMEHHBIMU
4)  MeHbIIMI pa3Mep BBHIOOPKH HCIOJIB30BAH TPH
UCIIBITAHUU
2. Ecnu nuneitHbiil koapdunmenT 1)  cnyuaiiHble BETHYMHBI HIMEIOT MPSIMYIO THHEHHYIO
KOPPEJALMH MEXY IBYMsI 3aBUCUMOCTh
ClTy4yailHBIMHU BEJTMUMHAMM OOJIbILEe 2) ciuyyailHble ~ BEIIMYMHBI ~ UMEIOT  OOpaTHYHO

JIMHENHYIO 3aBUCUMOCTh

OBbITh paBeH:

3)  ciyuvaiiHble BEITMYHHBI HE 3aBUCHMBI
3. BribopouHoe ypaBHEHHE PSIMOiA 1) -0.2
nuHuY perpeccud Y Ha X umeer Buny | 2) 0,2
=1,2x — 0,2. Toraa BIOOPOUHBIA 3) 1.2
KO3 (HULIUEHT KOPPENALNUN MOKET 4) -0,15

Kpurepnu oneHnBaHus NPH TEKyIeM KOHTPoJIe (3KCIpece TeCTHPOBAHHE HA JICKIUAX 10

TeKyliel Teme).

OueHMBaHUE TEKYLIErO0 TECTUPOBAHUSA OCYIIECTBISIETCS MO HOMHHAJIBHOW IIKaje — 3a
MIPaBUJIBLHBIN OTBET K KAKIOMY 3aJJaHUIO BBICTABISIETCS OJMH 0all, 3a HE MPaBUIIbHBIN — HOJTb. O0TIIas
OIIEHKA Ka)X/I0TO TECTa OCYIIECTBISETCS B OTHOIICHUH KOJIUYECTBA NMPABUIBHBIX OTBETOB K 00IIEMY
YHCITy BOIIPOCOB B T€CTE (BbIpaXKaeTcs B MPOLIEHTAX).

KonuyecTBO MOMBITOK MPOXOKEHUS TECTA U BPEMS HA €r0 MPOXOXKIEHUE — HEOTPAHUUYEHHO.




IToka3aTenu u MIKAIa OLEHUBAHMSA:
TecT cunTaeTcs NPOHIEHHBIM (OII€HKA «3a4TEHO0») NpH 00uIeii oueHnke 75%.

CamocTosiTeIbHOE peuIcHuE 3a1a41 U 00bSICHEHHE X peuicHus.

Tema 1. DneMeHTHI JTUHEHOH aaredpbI
IIpakTnyeckoe 3ansitue 1. JleiicrBusi ¢ Marpunamu. Onpeaeanrtesn, MeTOAbl HX
BBIYHCJICHHS.

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 -9 0 -6 5

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

3 45
1 2 3
3. ano A:(l 0 J,Bz 6 0 -2 |.Haiitu npoussencuue AB u BA.
7 1 8
4. BRIYUCIIUTH ONPEISITUTENN JaHHBIX MAaTPHUII, HCIOJIB3YsI Teopemy Jlamaca:
2 6 3 -2 0 3
cC=|1 -1 -2]|, D=l 4 5 -1
0o 4 7 3 2 -3
5. BBIUUCIIUTD OIPEAeTUTENb:
3 21
1 2
a)|l2 5 3 0)
-3 -4
3 4 2

IMpakTnyeckoe 3ansatue 2, 3.00paTtnas matpuua. Paur matpuusl. Teopema Kponekepa-
Kanenum .Pemienne CJIAY merogom Kpamepa m MaTpH4YHBIM METOAOM.

1 -2 0
1. Beraucnuts panr matpunsl 4=|3 5 —7 | B ciyuae, ecnu panr marpunbl A He MEHbIIE 3-X,
-4 1 2

BBIYUCIUTH OOPaTHYIO MaTpPHUILy.
2. Pemuth cuctemy ypaBHeHUI MeTonamu Kpamepa 1 MaTpUYHBIM METOOM:

3X+y-z=10

—-3x+3y+2z=8,

5X+2y+8z=-1

3. Pemuth cucremy ypaBHeHu# Metonamu Kpamepa u MaTpUYHBIM METOJIOM:
2X—y+2=2

3X+2y+22=-2
X—-2y+z=1

4. PemuTh cucteMy ypaBHeHHI MeToiaMu Kpamepa U MaTpUIHBIM METOZOM:
X+2y+z2=4

5X—-5y+3z=1

2X+7y—7=8




Tema 2. J1eMeHTHI BEKTOPHOM ajredpnl.

IIpakTuyeckoe 3anusitue 4, 5. Bekropbl. JIuHeliHble omepanmuM HAJX BEKTOPaAMMU.
Pa3zyo:xxeHue BeKTOpa N0 OpTaM KOOPAMHATHLIX oceii. JlelicTBHSI HaJl BEKTOPaMHM, 3aIaHHbIMHI
KoopauHaTtamu. CKajisipHOe, BEKTOPHOE U CMEIIaHHOE MPON3BeleHUs1 BEKTOPOB M MX CBOMCTBA.

1. Bekropsl d, b, € 3a1aHbl B IPOCTPAHCTBE CBOMMH KoopauHaramud = {3; 0; 2},5 ={2;4;-2},c =
{6; 7; 1}. Haiitu nnuny BexTopa 2d — b + 3¢.

2. Bextopsl d, b, € 3a/1aHbl B IPOCTPAHCTBE CBOMMHU KOOpAMHATaMud = {7; 1; —5}, b =

{1;5; -9}, ¢ = {0; 4; 2}. HaiiTn yron Mexay AByMsl BEKTopamud + bu & — 24.

{8-2;3}¢ =

3. Bekropsl @, b, € 3a1aHbl B IPOCTPAaHCTBE CBOMMHU KoopauHatamud = {4;9; 0}, b
N -
{1; 2; 7}. BeluucanuTh BEKTOPHOE NPOU3BENACHHUE BEKTOPOBA, C 1 d, b.

- N —
4. Bekropsl d,b,¢ 3amaHpl B NOPOCTPAaHCTBE CBOMMHM KoopauHatamu d = {7;1;—5},b =
{1;5; —9},¢ = {0; 4; 2}. BeI4ucauTh CMEMAHHOE IPOU3BEICHUE STHX BEKTOPOB.

Tema 3. AHaJIMTHYeCKAsA TeoMeTpHsl.
IIpakTnyeckoe 3ansTHE 6. YpaBHeHHe NPSAMOM Ha MJIOCKOCTH.
JlaHbl KOOPAMHATHI BEPIIHH HeKOTOporo Tpeyroibauka ABC: A(7; 1), B(-5; -4), C(-9; -2).
Haiitu:
1. ypaBHeHue cTopoHbl AB;
2. ypaBHEHUE U JUIUHY BBICOTHI, TPOBEACHHON 13 TOUKH C;
3. ypaBHEHHE MEIUaHbI, IPOBEICHHOM U3 TOUKH A;
4. Touky nepeceuenust Meauansl AE u BeicoTsl C/1;
5. ypaBHeHUE psIMOH, poxoasiiei yepe3 Touky C napamiensHo cropoHe AB.

IIpakTnueckoe 3ansTue /. KpuBbie BTOporo nopsijaka. Jiiuinc, runepoosia, napadoJia.
1. CocTaBuTh ypaBHEHHE OKPY>KHOCTH B KKIOM H3 CIEIYIOIINX CITy4aesB:
a) LEHTP OKPY>KHOCTH COBIMAJIAaeT C HAYaJIoOM KOOpPAMHAT U ee paanyc R=3;
0) LIEHTp OKPYKHOCTH coBmaiaet ¢ Toukoit C(2; -3) u ee panuyc R=7;
B) OKPY’KHOCTB IIPOXOJIUT Yepe3 Haualo KOOPIUHAT U ee LeHTp coBmaaaet ¢ Toukoit C(6; -8);
T') OKPYXXHOCTB poxoauT yepe3 Tpu Touku A(1; 1), B(1; -1) u C(2; 0).
4.0npenenuTb TUI KPUBOM, IPUBECTH YpaBHEHHE K KAHOHUYECKOMY BUJY U IIOCTPOUTH KPUBYIO
X2 +y? —6x+2y+3=0.

IpakTuuyeckoe 3ansitue 8. IlaockocThr M mpsimasa B mpocrpancrBe. IloBepxHocTH
BTOPOI0 NMOPSIAKA.
1. 3anuiuTe KAHOHUYECKUE YPaBHEHHUS:
* cepsl;
* IUTATICOU/IA;
* O/IHOTIOJIOCTHOTO THUIEPO0IION1a;
* IBYIIOJIOCTHBIE TUNIEPOOIIONIA;
* KOHyca BTOPOT'O TOPSIJIKA;
* SJJTUITHYECKOTO TTapabosonia;
* runepooInYeckoro napadoaona;
* IUJIUHAPOB (KPYTrOBOTO, SJUTUIITHYECKOT0, TUIIEPOOIMYECKOTO0, TapaboInuecKoro).

. . X+2y—-2+1=0,
2. 3anucaTh KAaHOHHYECKOE YpPaBHCHUC IIPAMOU 3aJTaHHOU YpPAaBHCHUAMUA .
-X+y+2z-1=0.

Tema 4. BBegeHue B aHAIU3
IpakTuuyeckoe 3ausaTue 9. llpeaen pynkuuu. MeToabl pacKpbITHS HeonpeaeIeHHOCTEI.
IlepBblii M BTOPOI 3aMeyaTeIbHbIE Ipeae/Ibl



o xXP4+3x
1. Boraucouts npezen lim —————
x>-3X"+X—-6

. N1+3x2 -2
2. BeluuciuTh mnpegen |Im2—.
Xx—1 X=X

. 1-3x-5%°
3. Berumcnuts npegen lim -
x—o 7X7 +2X°+3

. sin®4x
4. Beruucauts npegen lim —.
x—>0 3x

X
. (x=5

5. BeruucnuTs npenen IIm(—] .
x—0|\ X — 2

IpakTnyeckoe 3ansaTue 10. HenpepbiBHOCTh ¢QyHkuuu. Touku pa3ppiBa W HX
KJIacCH(PUKAIAS.
1. Haiitu TOUKH pa3pbiBa (pyHKIUH, €CIIM OHU CYIIECTBYIOT, IIOCTPOUTH TpapuK PyHKIUU

1+x2, x<-1
y=4X+3, —-1<x<1.

2, x>1
2. HaiiTu To4Ku pa3pbiBa QYHKIMH, €CIIU OHH CYIIECTBYIOT, IIOCTPOUTH Tpaduk QyHKIUU
2x, x<0
y=41-x% 0<x<2.
-3, X>2

Tema 5. ludpepenunaibHoe ncuncaeHue GyHKIUU OJHON NepeMeHHOM.
IIpakTnueckoe 3anaTue 11. Ilpou3BoaHasi C/10:KHOH, HEABHBIX M NapaMeTpPUYeCKHU

3a]aHHBIX QYHKUIMT

. 4 1
1. Haiitu mpou3BOAHYIO PYHKIIUN Y = Rx%+ —5 + 5 x2.
X

2. Haiitu ipoussoanyo Gyskmun Y = (X +2)-2%.
2

3. Haiitu npousBoaHyt0 QyHKIUHN Y = Iz
- X
4. Haittu npon3BoiHy0 QyHKINH Y = Rx + 4—14 .
X

2
X
5. Haiftu npou3sBoiHyio ciosxkHoi Gynkimn Y =g 2%+,
6. HaifTi mpousBo/iHyTo HesBHO 3aamHoi Gymkmmit X + Y° —3xy = 0.
x=t°

y=t%Int’

7. HaiiTi nmpou3BOIHYIO TapaMeTpUUYEeCcKy 3aJaHHONW (pyHKINH

IpakTnyeckoe 3ansitue 12. IIpou3BoaHble BhIcIMX TOPsSAKOB. Iuddepenuuan
(yHKIIUM U ero cBoiicTBA, NPUOJINKEHHbIC BHIYUCICHHS.



1. Haiitn nuddepenman GyHkuuu: Yy = % In x

2
2. Haiitu muddepennman Gyskumm: Yy =€

. ef-1
3. Boruncauts npeet pyHKIUH ¢ TOMOIIBI0 npasuia Jlomurass lim— %
x—0Sin2x

IpakTuyeckoe 3ansaTue 13. HcciaenoBanme GyHKUMA € NOMOIILIO NPOU3BOIHOM,
nocrpoeHue rpagukon pyHkuuii. 3a1a4u ONTUMH3AUN.

1. Haiitu skcTpeMyMbl QYHKIUH Y = x* —2x+10, UHTEPBAJIbI yObIBAHUS, BO3pACTAHUS (DYHKIIHH.
4

. X 3

2. HaiiTu MHTEpBaJIbl BBITYKJIOCTH, BOTHYTOCTH, TOUKH Tepernda it GyHKIuu Yy = 7 X”.

X—4

3. Haiitn acumnToTsl GyHKIMH Y = —5— .
X

IIpakTnueckoe 3ansatue 14. @opmynaa Teiijopa. Pa3ino:keHune HeKOTOPbIX
3JIeMeHTapHbIX pyHKuui 1o popmy.aam Teisnopa u MakiopeHa.

1. Paznoxuth pynkiuio f (X) = 2" B psa Makiopena
2. Pa3noxuth Qynkmmo | (X) =sin® X s psa Makiiopena

3. Beraucauts ¢ Tounoctsio 0,0001 3nauenne 24 .

Tema 6. HeonpenesieHHbII# HHTErpaJl.
IIpakTnueckoe 3ansitue 15. IlepBoodpa3zHasi pyHkuuu. MeToabl HenmocpeaCTBEHHOIO
HHTETPUPOBAHMS W 3aMEHBbI IePeMEHHOM.
1. Ucnonb3ys Tabnuiy, HAalTH CIeayIOLe UHTErpabl:
[xdx; [xdx; | 21 dx; Ildx.
x°+9 X
2. BBIUUCTUTH UHTETPAJIbL:

'[(3+x)5dx;jx/x—3dx;.[ ! dx;j 1.

4x°+9 3x-2

3. BraucuTh HHTETpaIb:

Icostdx, Ie?’X”dX, Ixf7dx,I25X12 1

4. HaliTu MHTETPAIIBI, UCTIONB3Ys MOAXOIANIYIO OJACTAaHOBKY:
2
jezx . xdx, I(x2 +1)°2xdx.

dx.

IIpakTnuyeckoe 3ansitue 16-17. Meton mHTerpupoBanus mo yactsim. MarerpupoBanue
pauMoHAIbLHBIX (pyHKuuil. MeToa HeonpeneJeHHbIX KO3(P(PHUUHEHTOB.

1. Haiftu unTerpan: j (X+1)sinxdx.
2. Haiiti mHTETpAIT: I (Xx+1DInxdx.

3. Haiitu uaterpa: Iex sin xdx.
4

——adx
(x-3)’

4. Haiitu HHTeraHZI

IIpakTnuyeckoe 3ansitue 18. HHTerpmpoBaHHe TPUIOHOMETPHYECKHUX (YHKIMIA.



NHTerpupoBaHne HEKOTOPbIX HPPAUUMOHAIBHBIX QYHKIIHI
1. Haiiti I/IHTeraJIJ.COS3xSin xdx .

2. Haiitu uHTETpan I cos® 3xdbx.
3. Haiitu I/IHTeI‘paJIJ.Sinz x-C0S> xdx.

4. Haiitn I/IHTel"pa.]'IJ-Sinz x-€0s? Xdx.

2
5. Haiitu unrerpan | ———— dX.
P JV1—x2

Tema 7. OnpenesieHHbI HHTErPaJ.

IpakTnyeckoe 3ansaTue 19-20. [oHsATHE ONMpeneIEHHOT0 MHTErpaja U ero CBOWCTBA.
®opmyaa Hprorona-JleiiOHuna u 3aMeHa mNepeMeHHOH, HMHTEerPUPOBAHHME IO YacTsM B
onpeaeJeHHOM MHTerpaJe.

1
1. Beiuucnuth onpeesieHHbIN HHTErpat: J x*dx.
0

1
2. BoiuucanTh onpeeneHHbIi HHTerpat: IX3 cosx*dx.
0

dx

2

3. BeruucinuTh onpeaeneHHblil HHTerpa: Iz—
0 VX" —6X+9
%/E 3

4. BbIUUCIUTh ONpEeAETICHHbIN HHTErpal J 3x%.eXdx.

0
e

5.Bbruncnute onpeneneHHbI HHTErpal J.(X +2)-Inxdx.
1

IIpakTnuyeckoe 3ansitue 21. Heco0cTBeHHbIe MHTErpaJibl 1-ro poaa u 2-ro poaa.

50
2

1. UccnenoBarh CXOOUMOCTh HHTETpaa J.e_ X dx.

1

+00 dX

2. HCCHGI[OBaTB CXOOAUMOCTb I/IHTeraJIa J.l 10 °
+ X

1

©odx
V1-x?

3. I/ICCJ'IGI[OBaTb CXOONUMOCTH I/IHTeraJ'Ia j
0
2

dx

4. VccnenoBaTh CXOUMOCTh HHTETpaja j—

1xInx

IIpakTuyeckoe 3ansitue 22. Ilpuinoskenns onpeneJeHHOr0 MHTErpasa.
1. BBIUHCIUTS TUIOMIAIH (PUTYPBI, OTPAHHYEHHON JTUHUIMA Y = 4X — o y=2x-8.
2. Beranenuts miomas smmnca X =acost, y =bsint (0<t <2n).

3. Beraucnute JUMHY AyTH Y :é(x ~1)*'? Ha orpesxe [1, 4].

4. BeramciuThb 00BeM Tela, 00pa3oBaHHOTO BpalleHHeM (UIyphI, OTPAHUYEHHOH TMHUAMHE Y = 4X—X?
ny =0 Bokpyr ocu Ox.



Tema 7. ®yHKINHU ABYX ePEMEHHBIX.
IIpakTuyeckoe 3auHsiTue 23-24. DYHKUMH HECKOJIbKHX INepeMeHHbIX. YacTHbIe
npousBoanbie. [IpousBoansbie u (uddepenunanbl yHKIMN ABYX IepeMEHHbIX.

1. Haiitu yacTHbBIE IPOU3BOAHBIE IEPBOTO U BTOPOIO MOPAJIKA Z = X3 — Xy2 +3x% + y2 -1.

2. HaiiTn 9acTHy0 Npou3BOHYI0 Zy, bynkimu Z = In(y + Jx).

2
3. Haiitu nosnuslii quddepenuunan ynkuun z = 3" .

IIpakTuyeckoe 3ansaTue 25. Ilpow3BogHasi B [JaHHOM HamnpaBjeHuu. ['paament.
JKceTpeMmyM PyHKUIUM IBYX NePpeMEHHBIX.

1. BbluMCINTs NPOU3BOAHYKO (yHKuMH Z =4X°y+24xy+Yy?+32y—6 B Touke M(1;-1) B
HalpaBJIeHUH BekTopa a = (3;—4).

2. BeIuuCIuTh rpaieHT PYHKIUU Z = A%y +24xy + y? +32y —6 B Touxe M(1;-1).

3. Haiitu skctpemym QyHKIUHU Z = gxz + 2xy—% y2-5x—y +2.

IIpakTnueckoe 3ansitue 26. [Ipumenenne nosnoro Auddepenunana Kk npudINKeHHbIM
BbIYMC/IeHUsIM. MeTo1 HAaUMEeHbIINX KBA/IPATOB.

1. Beranciuts npubmmkenso Z = In(1,05+/0,04) , npumenuB monHbii auddepeHnnan GyHKIAN
z = In(y ++/X) B Touxe M(1;0).

2.Pe3ynpTaThl M3MEPEHH BEJIMYUH X M Y TPEJICTABICHBI TAOIUIICH

X (20 |25 |30 |35 |40 |45 |50 |55 |60

Yy 120 |75 [125|145|16,0|18,5 | 20,0 |205]220

CocraBuTh ypaBHEHHE JIMHEHHOW 3aBUCHMOCTH Y(X), MCHOJIB3ys METO]] HAUMEHBIINX KBaJpPaTOB.
ITocTpouTh 3a1aHHBIE TOUYKHU U MOJIYYEHHYIO IIPSAMYIO

Tema 9. ludgdepenunanbubie ypaBHeHHS.
IIpakTuuyeckoe 3ansitue 27-28. 3agaum, npuBoasimue K JupdepeHIHATBHBIM
YPaBHEHHUSAM. YPaBHEHHH ¢ Pa3AeJA0INMUCH IepeMEeHHbIMH.

1. Haiiu ob1ee peurenue quddepeHiuanboro ypasaenns y'v1—x? =1+ y?.

o sinx
2. Haiitu o6iuee pemenune auddepennuansHoro ypasaenus Y +——=0.
siny

3. Haiitu wactHOe penreHue nuddepeHnnaaTb-Horo ypaBHeHus Y = (y + 1) -CtgX , yaoBiieTBOpSIOIIEe

T
YCIIOBUIO y(Ej =2.

IIpakTnueckoe 3ausitue 29-30. OpnpHopoanble, JHMHeiiHble aUpdepeHIIHATbHBIE
ypaBHeHus 1-ro mopsinka. YpaBHenue bepuyiium.
2
1. Haiitu obuiee pemenne auddepeHnnanbHoro ypaBHeHus y' = y—2 + 4X +2.
X X
2. Haiitu obee penierne qupGpepeHnnanbHoro ypapaenus y' + 2y = e

3. Haiitu o6iee perienne auddepeHnuansHoro ypapaenus Y + Xy = —x3.

y

4. Pemnts ypaBrenne bepuymm Y' + = = y2 Inx.
X



IIpakTuyeckoe 3ansaTue 31-32. JIuddepeHunajbHble YpaBHEHUS BBICHIHX MOPSIAKOB.
NuddepeHunanbHble ypaBHeHHS 2-T0 MOPSIKA T0NYCKAOIINEe MOHUKEHUs MOPSIAKA

1. Haiitn obmiee pemenne auddeperunansaoro ypapaenns 2yy" = (y')?.
2. Haiitu o01ee pemieHue ypaBHeHus Yy' = 1L
+ X
3. Pemuts 3anauy Komm s quddepenumansuoro ypasuenus y' +3y' =0 , ecnu HadaabHbIE
ycaosus y(0) =0,y'(0) =3.

!

y

4.Haiitn oOriee pemenue nudQepeHnanbHOro ypaBHeHus y" = —+ X.
X

IIpakTuyeckoe 3ansaTue 33-34. JIuneliHble 0JJHOPOAHBbIE U HeOAHOPOAHBIe /Y BTOpOIroO
nopsinka. Uurerpuposanue JIOAY BTOporo mopsiaika ¢ nocrosHHbIMH Ko3¢duumueHTaMMu.
JIHAY BTOpPOro mopsiika ¢ NOCTOSSHHbIMU KOY(P(PUIIHEHTAMH 1 PABOH YACTHIO CIENUAJIbHOT0
BH/A.

1. Haiitu obiee pemienue auddepeHunansHoro ypapuenus Yy + 6y +5y =0

2. Haiitu obmee pemenue quddepeHnuansHoro ypapaenus: Y’ —5y'+ 6y =0 u yacTHOE pelieHue,
ecnu HavanbeHble yenoBus Y(0) =1,y'(0) = 4.

3. Haiitu o6mee pemenue muddepennuansHoro ypapaenus y" —10y'+25y =0 u gactHoe
pelenue, eciau HadanbHble ycsoBus Y(0) =2,y'(0)=8.

4. Haiitn obmee pemenue nuddepeHnuansHoro ypapaenus y' +2y +5y =0

5. Haiitu o6ee pemenue nuddepennuanbaoro ypasaenus y” +9y =18x + 45.

6. Haiitu obmee pemenue quddepeHnuanbaoro ypasaenus y" —2y' +10y =37c0s3X .

7. Haiitu o6mmee pemenune auddepeHuansHoro ypapaenus Y + Yy —2y =9e*,
8.Haiitu oG1mee pemenue nuddepeHansHoro ypaBHeHus y” +4y = 2Sin2X U 4aCTHOE pelleHue,
ecin HavyanbHble yenous y(0)=1, y'(0)=3/2.

Tema 10. BeposiTHOCTH CJIy4alHBIX COOBITHIA.
IIpakTnyeckoe 3anaTue 35. DiaemMeHTbl KoMOMHATOpUKH. Pemenue 3amay Ha
HenocpeACTBEeHHBIH MoAcYeT BepPOSTHOCTEH.
1.CxonbkuMu cioco6amMyu MOYKHO PACCTaBUTh Ha OJIHOM IOJIKE IIECTh Pa3IUYHbIX KHUT?
2.CKOJIBKO BapHaHTOB pacIpeNieieHus] TpeX MyTeBOK B CAHATOPUH PA3IMYHOTO MPOPUIST MOKHO
COCTaBUTh IS IIATH IIPETEHACHTOB?
3.B Opurage u3 25 4emoBeK HYKHO BBIICIUTH YEThIpEX JUIsl paObOThI Ha OINMPEICICHHOM YyYacTKe.
CKONBKMMHU cI0CO0aMH 3TO MOXHO CJIeNaTh?
4.CKOJBKO TPEX3HAYHBIX YHCEJI MOKHO cOCTaBUTh U3 1udp 1, 2, 3,4, 5, 6, 77
5.B notepee u3 1000 Ouneros umerorcst 200 BRIMTPBIIIHBIX. BeiHUMarOT Hayraj onuH Owiet. Yemy
paBHa BEPOSTHOCTH TOTO, YTO ATOT OUJIET BBIUTPHIIIHbIN?
6.Ha xaproukax nanucansl 0ykssl I', K, M, T, V. KapTouku nepemennBaroTcs U packiiaabIBalOTCs B
psn. HaiiguTe BeposITHOCTB TOTO, UTO B pe3yibTare OyaeT nonydeHo cioBo «kKI'MTVY»
7.B maptum u3 18 peraneit Haxonstcs 4 OpakoBaHHBIX. Hayranm BeiOuparoT 5 neraneii. Haiitu
BEPOATHOCTH TOTO, UTO U3 3TUX 5 AeTajeil 1Be okaxxyTcsi OpaKkOBaHHBIMHU.

IIpakTuuyeckoe 3ansaTue 36-37. Pemenue 3a1a4 Ha UCNOJIL30BAHNE TEOPEM CJIOKEHUS H
YMHOKEHMSI W CJeACTBMHA M3 HHMX. PeumreHue 3agay Ha HCHoJIb30BaHue (GopMyJbl MOJIHOM
BEpPOATHOCTH, popmy.ibl Baiieca
1.Cpenu 52 cuetoB 4 opopmiteHsl ¢ omnbkamu. PeBusop Hayran 6epet 3 cuera. KakoBa BeposiTHOCTB

TOT0, YTO CPEM BBIHYTHIX CUETOB OYyJIET: a) TOYHO OJMH HEMPaBHIbHO 0(OPMIIEHHBIHN CUET, 0) XOTs
ObI OZIMH HEMPaBUWIbHO OPOPMIICHHBIH cueT?



2. JIns arrectanuu w3 rpynnsl B 10 cTyAeHTOB OTOMpAIOT MPOM3BOJBHBEIM 00pa3oM nBoux. KakoBa
BEPOSITHOCTh TOTO, YTO OyAyT OTOOpaHBI: a) JBa BIIOJHE OIPENEICHHBIX YeloBeka, 0) Oynmer
0TOOpaH XOTs ObI OJMH U3 HUX?

3.B I ssmuke 20 neraneit, u3 Hux 15 mryk cragaaptaeie; Bo 11 — 30 neraneii, u3 Hux 24 crangapTHEIC,
B Il — 10 neranei, u3 Hux 6 crangaptHeie. HailTu BEepOSATHOCTH TOTO, YTO HAy/lauyy W3BJICYEHHAS
JeTanb U3 HayraJ BBIOPaHHOTO sIIMKa OyJeT CTaHJapTHOM.

4.B rpymnie cnopTCMEHOB 5 JIBDKHUKOB, 3 THMHACTA U 2 IaxMaTtucta. BepoaTHOCTh cTaTh MacTepoM
cnopta Juis abbkHuKa - 0,4, g rumHacrta - 0,3, mig maxmaructa - 0,1. BeiOpanusiii Haynady
CIOPTCMEH cTa MacTepoM criopta. KakoBa BEposSITHOCTh TOTO, YTO 3TO ObUT JIBIKHUK?

IIpakTuyeckoe 3ansitue 38. Pemenue 3a7auy Ha uMcnoJib3oBaHue ¢opmya bepHysuiu,

Jlaniaca, Ilyaccona.

1.ITo uenu npousBOAUTCS 5 BBHICTPENOB. BeposTHOCTH monaganust sl KaX10ro BeicTpena paBHa 0,4.
Haiitu BeposTHOCTH TOT0, UTO B LIEJIb IONIAJM HE MEHEE TPEX Pas.

2.B cnyuae BHenpeHus omnpeneneHHon Texnonorun 90% Bcelt mpoayKIuy, U3rOTOBICHHOM 3aBOIOM,
Oyzet BoIciiero copra. Haiitu HanBeposiITHEHIIIee YUCIIO 3NN BRICIIETO copTa B mapTuu u3 200
HITYK.

3.®Dabpuka Beimyckaet 75% m3genuit 1-ro copra. M3 mapTum rotoBeIx uznenuid Hayraa oepyT 400
neraneid. BeluuciuTh BEpOSATHOCTh TOTO, UTO U3Aeui 1-ro copTta okaxkercst 290 mit.

4.ABTOMAT M3rOTABJIMBACT OJJHOTUITHBIC JIeTaIl. BEpoATHOCTH TOTO, YTO U3TOTOBJICHHAS JI€TaJIh
OKa)KeTCs CTaHJapTHOM, SBJSIETCS BEMUYMHON OCTOSTHHOU U paBHsiercs 0,95. 3a cMeHy aBToMaT
usroroBuia 800 geraneil. KakoBa BEposSTHOCTh TOTO, YTO CTAaHAAPTHBIX JI€Tallel Cpeu HUX OyJeT
ot 720 mo 780 miT.

Tema 11. Cnyyaiinble BeJIHYMHBI.
IIpakTuyeckoe 3ansTue 39. JluCKpeTHbIEe CJy4YaiiHble BeJIHYUHbBI U HUX YHCJIOBbIE

XapaKTePUCTUKH.

1. PasmpirpeiBatoTcs aBe Beru ctouMocThio o 5000 py6. u oana Bemb ctouMocThio 30000 pyo.
CocTaBuTh 3aKOH pacHpe/IeeHNs BBIUTPHIIIEH A7 YeIoBeKa, KYMUBIIEro oauH oumnet u3 50.
Haittn MaremaTuueckoe OKHIaHUE.

2. JluckpeTHas cnyvaiiHas BEIMYMHA paclpe/esieHa Mo 3aKOHY:

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

IIpakTnueckoe 3ansaTue 40. HenpepbiBHbIe ciydaiiHble BeJIHYHHBI U HMX YHMCJIOBbIE
XAPAKTEPUCTHKH. 3aKOHbI  pacnpelejieHusl  HeNpepbIBHBIX  CIy4YaWHbIX  BeJIHYHUH
(paBHOMEPHBII, NOKA3aTEJbHbIH H HOPMAJIbHBIH).

1. Cayuaiinas BenuunHa X 3aJlaHa HHTETrpajabHON QyHKIUeH pacnipenenenus F(x). Haiitu
(GYHKIUIO TUIOTHOCTH BEpOSATHOCTH f(X), YMCIIOBBIE XapaKTEPUCTUKU: MAaTEMAaTUYECKOE
0’KMJIaHME, TUCIIEPCUIO U CPEIHEE KBAAPATUUECKOE OTKIIOHEHUE

0, X<1
F(x)= 1x—l, -1<x<4;
3 3
1 X>4,
2. 3anana nHTerpanbHas QyHKIMS pacupeaeIeHus
0, x<0;

F(X)= 1 -5x O
€ XY Haiu M (X), o (X).



7(x+3)2
3. 3anana pynkums miotHoctn f(X) = fe 2, —©<X<o HOPMAJIBHO pactpeaeIeHHON
VA

cinyuaitnoit Bennunnbl. Onpenenuts M (X), ¢ (X).

Tema 12. DiieMeHTBI MATEMATHYECKOH CTATUCTUKH.
IIpakTuyeckoe 3ansatue 41. 3agaum mareMaTuyecko cratucTuku. OOpadoTka
CTATHCTUYECKHUX JTAHHBIX. UNC/I0BbIE XaPAKTEPUCTUKHU U METO/bI X BHIYHCIECHHUS.
1.Ha u3rotoBiieHHe KaXI0TO U3 4 3JIEKTPOJBUTATEIICH 3aTpadyeHO COOTBETCTBEHHO: 51, 49; 52 u 48
(MuH). OnKcatb 3KCIEPUMEHTAIBHBIC JAHHBIE C TIOMOIIbIO XapaKTEPUCTUK MOJIOXKEHUS, PACCESTHUS
1 HOpMBI.
2.Ilo0 naHHOMY CTaTUCTHYECKOMY pACIPEACICHUI0 BBIOOPKH METOJOM YCIOBHBIX BapHUaHT,
OTIPEICTNTh: a) BRIOOPOUYHYIO CPEIHIOI; 0) BEIOOPOUYHYIO TUCIIEPCHUIO; B) BBIOOPOYHOE CpeaHee
KBaJpaTU4eCKOE OTKIOHEHUE.

Xi 4 58 |76 94112 |13 |148 | 16,6
N 5 8 12 25 |30 20 |18 6
IpakTuueckoe 3ansitue 42. CraTucTuyeckasi runore3a. Kpurepun cornacus.
1. 3apman cratucTUdeckuil ps pacnpeaeneHus npu3Haka X BEIOOPOYHON COBOKYITHOCTH 3HAYCHUN
(x):
3HaueHue NpU3HaKa X, 153 159 165 171 177 183
N, (dacrora) 8 10 12 14 10 6

[Ipenmonaraercs, 4To UccieayeMas CilydaliHas BEJIMYHMHA pacrpeierieHa 10 HOPMAILHOMY 3aKOHY.

ComocTaBUTh TEOPETUYECKYIO U SMIMPHUUECKYIO KPUBBIE.

2. Jlns 3aJaHHOTO CTATUCTUYECKOrO PACIpENeNiCHHs HAHTH TEOPEeTHYECKOE HOPMAaJbHOEC
pacrpe/iejiecHHe U OLCHUTH COIVIACOBAHHOCTh SMIIMPHYECKUX U TEOPETHYCCKUX HAaHHBIX I10
kpurepuro [Inpcona.

3HaueHue NpU3HaKa X, 153 159 165 171 177 183

N, (vacrora) 8 10 12 14 10 6

IIpakTnueckoe 3anHsaTHe 43. @MOYHKIUOHAIbHA M CTATHCTHYECKAsi 3aBHCUMOCTD.
YpaBHeHnue quHeiliHoM perpeccun. Koagpuuuent koppensiuumn.
1.ITo 3amaHHBIM 3HaueHUsM NpU3HAKOB X M Y yOEOUThCS, YTO BEIWYMHBI CBSI3aHbI JIMHEHHOU
3aBUCUMOCTBI0. COCTaBUTh ypaBHEHHME perpeccuu y Ha X. IIocTpouTh NOSydeHHYIO NpsSMYyH M

3a7JaHHbIC TOUKHU (Xi v Yi ) . Haiitu koapduiiueHT Koppensiuu 1 ciejaaTh BHIBOI.

X 12 10 13 11 10 14 15 16 13 12

y | 279 | 220 | 305 | 254 | 241 | 340 | 352 | 39,2 | 29,7 | 28,0

3a11mTa OTYETOB IO NPAKTUYICCKHM 3aHATHAM

Kpurepun onenuBanus

OneHuBaHue KaxI0M MPaKTUUECKOW pabOThI OCYIIECTBISAETCS IO CUCTEME «3aUTEHO» M «HE
3a4TEHOY.

B MPOoHEeCCE OUCHUBAHUSA YUUTBIBAIOTCS OTACIBHBIC KPUTCPUHU U UX «BECCOMOCTBY.

Kpurepusmu orieHKH BecomocTts B %

— BBINOJHEHHE BCEX IMYHKTOB 3aJJaHUsI 1o 30%

1o 30%

— CTelmeHb  COOTBETCTBUSI  BBIMOJIHEHHOTO  3aJlaHHMs  [OCTABJIEHHBIM
TpeOOBaHUSIM




— TIOJyYeHHe KOPPEKTHBIX Pe3yIbTaTOB pabOThI 110 20%

— KadecTBeHHOE oopmireHre paboTh 10 5%

— KOPPEKTHBIE OTBETHI HAa BONPOCHI IO CYTH PacueToB 10 5%

OueHka «3a4TeHO0» BBICTABJISAETCS, €CJIM HAa0paHo He MeHee 75%.
2.3 OueHoYHbIe MATEPUAJIBI IJI MPOBEIeHHUs MPOMEKYTOUHOM aTTecTAIUN
Buja npoMexyToOUHOI aTTecTAUMU: 3a4eT

3ader MPOBOJAUTCS B MIEPBOM CEMECTPE U3YUCHUS JUCIUTIINHBL.
OrneHrBaHUE OCYIIECTBIISAETCS 10 IBYXOQIBHON CHCTEME.

Kpurepum oueHuBanus
[TpomexyTouHas arTecTalysl CYUTAETCS IPONUJEHHOMN (IIOJyueHa OLICHKA «3a4TEHO») €CIIU BCE

BUbI TeKymeﬁ aTTcCTanuu (9Kcnpecc-onpoc Ha JCKOMUAX IIO TeKymeﬁ TEMEC, CaMOCTOATCIBHOC
PCIICHUE 3a/1a4 U 00BSICHEHHE X peHIGHI/ISI) BBITIOJIHCHBI Ha OCHKY «3a4YTCHO).

Buja npoMexyTOYHOM aTTeCTAlMU: IK3aMEH

Ycaopuem A0IIyCKa K HpOMe)KYTOqHOﬁ aTTeCTallun SABJIACTCA BBIIIOJIHCHUC U MPOXOKIACHUC

BCCX TCCTOB TeKymeﬁ arTecTalluu € pe3yJibTaTOM HE MCHCC 75% 110 KaKIOMY.

DK3aMeH IMPOBOAUTCA BO BTOPOM CEMECTPEC UBYUCHUA JUCHUIIJIMHBI.
TexHomnorus IMpOBCACHUA DK3aMCHA — OTBET HAa OJJUH TCOpCTI/I‘leCKHﬁ BOIIPOC U PCHICHUC IBYX

MPAKTUYCCKUX 3aJJaHui DK3aMCHAIIHOHHOTO ourera.

el AN

NGO

10.
11.
12.
13.

IlepeyeHb BONPOCOB K IK3aMEHY
[TonsiTHe 1 cBO¥CTBa onpeAeaeHHoro uurerpana. @opmyna Herotona-JIeitOHuma.
['eomeTprueckuii 1 GU3NUECKHUI CMBICI ONPEEIEHHOT0 UHTErpasa.
Hecob6cTBenHbIe MHTErpalibl 1-ro u 2-1o poja.
OyHkMM JByX mnepeMeHHbIX. YacTtHble mnpousBoanble. [uddepennuman dyHKkuMuM ABYX
MIEPEMEHHBIX.
OKCcTpeMyM (PyHKIIMU JBYX NEPEMEHHBIX.
[Tpumenenue noiHoro nuddepeHmana K NpuOIMKEHHBIM BBIYUCICHUSM.
Meroa HaMMEHBIINX KBAJAPATOB.
Onpenenenne auddepeHunanbHoro ypasHenus. Pemenue aunddepeHnnanbHOro ypaBHEHHMS,
oO11ee ¥ YaCTHOE pelIeHHE.
Juddepennmanbable ypaBHEHHS € pa3IeSIOIMMUCS IEPEMEHHBIMU.
OpnnopoaHblie quddepeHInanbHble PABHEHMUS.
Jluneiinble nuddepeHnmanbHble ypaBHeHus. Y paBHeHus bepHym.
JuddepennmanbHbie ypaBHEHUS BTOPOTO MOPSAKA, JOIMYCKAIOIINE TOHMKEHHS MOPsIKa.
OnHOpOoIHBIE M HEOAHOPOAHBIE IMHEHHbIE AU ] depeHIInanbHble YpaBHEHUS BTOPOTo MOpPsiIKa C
MOCTOSTHHBIMU KO3 (QULIMEHTaMHU.

Ha »sk3ameHe pe3ynbTHpylOllas OLIEHKAa BBICTABIAETCS MO YEThIpex OaIbHON cucreme

(Hey1OBJIETBOPUTEIBHO, YAOBIETBOPUTEIBHO, XOPOILIO, OTIMYHO).

Kpurepun onenuBanus:

— HOJHOTa U NPaBUJIIBHOCTb OTBETA,

— CTeleHb OCO3HAHHOCTH, IOHUMAaHUS U3Yy4eHHOT0;
- S3BIKOBOE O(pOpPMIIEHHE OTBETA.

IToxa3aTenu u MIKana ONeHUBAHUA:



HIxaJya oneHUBaAHUA

IToxazaTenn

OT1an4Ho

CTaBUTCS TPH MOJHOM OTBETE Ha BOIIPOC M BEPHOM PEIICHHHU JABYX 3a/ad
[IPU 3TOM:

- oOywaromuiics TOJHO U3JaraeT MaTepual, JaeT IpaBHIbHOE
ONPEAETIEHUE OCHOBHBIX ITOHATHUM;

- oOHapyXMBaeT NOHMMaHHE MaTepHana, MOXeT OOOCHOBaTh CBOH
CYXKACHUSA, IPUMCHUTD 3HAHUSA HA IMPAKTHUKE, IPUBCCTH HCOGXOI[I/IMBIG
OpuMepsl HE TOJBKO M3 Y4YeOHMKAa, HO M  CaMOCTOSATEIHLHO
COCTaBJIIGHHBIE, B TOM u4HClIe W3 Oyayuied npodeccnoHaIbHOMN
JeATEIIbHOCTH;

- HM3JIaraeT Marepuall MOCJEeIOBAaTEIbHO M MPABHIBHO C TOYKH 3PCHHUS
HOPM JINTEPATypHOTO SI3bIKA

Xopomo

BbICTaBJIsIETCs 1) MMPH HEMTOJHOM OTBETE Ha BOIPOC M BEPHOM PEIICHUH
NIBYX 3a/1a4 [IPH 3TOM; 2) IIOJIHOM OTBETE Ha BOIPOC, BEPHOM PELICHHUH
OJIHOM 3a/1a4¥l U IOIYCKAET OLIMOKY MPH pELIeHUH BTOPOH 3a1auu IpU
DTOM.

- oOyuaromuiicsi 1aeT OTBET, yIOBJIETBOPSIOLINI TeM ke TpeOOBaHUSM,

YTO U JUIsl OTMETKH «5», HO AomyckaeT 1-2 ommoOku u 1-2 Hegouera B
MOCJICOBATEIHHOCTH U SI3BIKOBOM O(OPMIICHHH U3JIaraeMOoro

Y10BJIETBOPUTEIBHO

MoJIy4aeT 00yJaromuics py: 1) HEMOJIHOM OTBETE Ha BOIIPOC U HEMOJIHOM
pellieHUH JBYX 3a/ad; 2) HEMOJHOM HJIM HEBEPHOM OTBETE Ha BOIMPOC U
HETIOJTHOM PEIICHUH OJTHOM 3a/1auu; 3) HEBEPHOM OTBETE Ha BOIIPOC M BEPHOM
PELLICHUH 33/1a4U IPUA ITOM:
- oOyuyaromuiicsi oOOHapy’)KHMBaeT 3HAHWE U TOHMMaHUE OCHOBHBIX
MMOJ0KEHUN JaHHON TEMBI, HO:

- M3JIaraeT MaTepuas HEMOJHO U JI0MYCKAeT HETOYHOCTH B OIpEEICHUN
MOHATUHN WIH (GOPMYITHUPOBKE MPABUII,

- HE YMEeT JIOCTaTOYHO TyO0KO M JoKa3aTeIbHO 000CHOBATH CBOU
CYXIEHUS U IPUBECTH CBOU TPUMEPHI;

- UW3Jaraer MaTepuai HeroCleI0BaTeIbHO U AOMYCKAeT OMIMOKH B
SI3LIKOBOM O()OPMJICHUH U3JIaraeMoro

HeynosiierBopurteabHO

BBICTABJIIETCS IPY HEBEPHOM OTBETE HA BOIPOC U HEBEPHOM PEILIEHUH
JABYX 3a1a4 IIpH 3TOM:

- o0yuvaromuiicst oOHapyXKMBaeT HE3HaHUE OOJIbIIEH YacTH
COOTBETCTBYIOIIETO BOIIPOCA, TOMYCKAET OLIMOKU B (POPMYIINPOBKE
OIIPEETICHUN U TIPABUIL,

— MCKaXaloIIHMe UX CMBICII, OECIIOPSII0YHO U HEYBEPEHHO U3J1araetr
MaTepua

Buja npoMexyTOYHOM aTTeCcTAalMU: 3a4eT ¢ OLEHKOMH

VYcnoBueM gomycka K MPOMEKYTOUHOM aTTECTAllUU SIBIISIETCSA BBIOJHEHUE M MPOXOXKICHUE
BCEX TECTOB TEKYIIEH aTTECTAIUH C PE3YIHTATOM HE MeHee 75% 10 KaXJA0MY.

3ader ¢ OLIEHKOM MPOBOJUTCS B TPETHEM CEMECTPE U3YUECHUS AUCITUTUIMHBIL.

TexHomorusi MPOBEJCHUSI 3aUeTa C OLEHKON — MPOXOXKJIEHWE KOMIUIEKCHOTO TECTa MO BCEM

HN3YYCHHBIM TCMaM.

TecToBble 3a7aHU KOMIUIEKTYIOTCSI U3 BOIPOCOB TEKYIIETO KOHTPOJS, B PaBHOW CTETICHU
OXBaTBIBAIOIIMX BeCh MaTepuai. Bpems npoxoxaenus tecta 45 MUHYT.
IlepeyeHb BONPOCOB K 3a4eTy € OLIEHKOI
1. Krnaccuueckoe U CTaTUCTHUECKOE OTpeieieHue BepoaTHOCTH. CBONCTBA BEPOSTHOCTH.
2. DneMeHThl KOMOMHATOPHKH.
3. 3aBucuMBIC U He3aBHCHUMBIE COOBITH. [Ipon3BeneHne coObITHI



4. HezaBucumble cOObITH. Y CIIOBHAs BEPOATHOCTh. TeopeMa yMHOXKEHUS J1J1s1 HE3aBUCUMBIX
Y 3aBUCHMBIX COOBITHIA.

5. Cymma coObiTuii. COBMECTHBIE W HECOBMECTHBIC COOBITHSA. TeopeMbl CIIOXKEHUS
BEPOSITHOCTEH.

6. BeposATHOCTh MPOTUBONOJIOKHOTO COOBITHS; BEPOSITHOCTD OCYILECTBIEHUS TOJIBKO OJJHOTO
COOBITHS; BEPOSATHOCTH OCYIIECTBICHUS XOTS ObI OTHOTO COOBITHSI.

7. ®dopMya MOJHON BEPOSATHOCTH.

8. BeposTHocTh runore3. ®opmyna beiieca.

9. ®opmyna beprymm.

10. JlokanbHas 1 MHTETpalibHas Teopembl MyaBpa-Jlammaca.

11. ®opmymna [lyaccona s peaxkux cCOOBITHH.

12. JluckpeTHble ¥ HeTIpephIBHbIE CITy4YaifHbIe BEJIMYMHBL. 3aKOH pacIpeIeICHUs BEPOSATHOCTEH
CIIy4ailHOM BEJIMYUHBI.

13. MaremaTnueckoe  OXHUJAHWE  JUCKPETHOW  ciydaiiHOW  BenuuuHbl.  CBOHCTBa
MaTeMaTHYeCKoro oXugaHus. Jlucnepcusi, CpelHEKBaIpaTHUYECKOE OTKJIOHEHHWE JUCKPETHOM
CIIy4ailHOM BEJINYMHBI.

14. MaremaTHueckoe OXUJAaHUE HENPEPBIBHOW cilydailHOW BennuuHbl. Jlucnepcus
CPEIHEKBAIPATUYECKOE OTKIIOHEHNE HEIIPEPBIBHOM CIIy4YallHON BEIMYHHBI.

15. HopmanbHblif 3akoH pactpeneneHus. OCHOBHbIE HapaMeTpbl. BeposTHOCTHBIA CMBICHT
apaMeTpoB.

16. BeposTHOCTh MOMajaHus HOPMAJIbHO PpACHPENEICHHON HEeNpepbIBHOM CIy4aiHOM
BEJIMYMHBI B 33/1aHHBII HHTEpBAJL.

17. TloHsATHe NEepBUYHON CTATUCTUYECKOIN COBOKYNHOCTH. MIHTEepBaIbHbIE U O€3UHTEPBAIbHbIC
BapualMoHHbIe psinbl. [paduueckoe n300pakeHne BapUAIlMOHHBIX PSAOB: MOJHUIOH, THCTOTpaMMa,
KyMyJIsITa, OTMBa, SMIIMpUYecKast QyHKIUS pacrpeieeHusl.

18. YwucnoBble XapaKTEPUCTUKN BHIOOPKH.

19. Kpurepuii cornacus [Iupcona.

20. DneMeHThl KOPPEISIIMOHHOTO aHanu3a. JIMHeiHas Koppensius. YpaBHEHUS TPSMBIX
JIMHUM PETPECCHM.

21. Koapdumuent xoppemsuun. OtueHka KodQPHUIMEHTa KOPPENSAIUN IO BBIOOPOYHBIM
JTAaHHBIM.

Kpurepun oneHuBanus:

OneHuBaHuE OCYIIECTBISIETCS 110 YETHIPEXOANBHON CUCTEME.

OrneHuBaHuE NMPOMEKYTOYHOTO TECTUPOBAHMS OCYIIECTBIISIETCS 0 HOMUHAIBHON IIKae — 3a
MPABWIIBHBIN OTBET K KOKIOMY 33JJaHUIO BRICTABIISICTCS OJMH 0aJUT, 32 HE IPABHIILHBIA — HOJIb. O0mas
OIIEHKA Ka)X/I0TO TECTa OCYIIECTBISETCS B OTHOIICHUH KOTUYECTBA MPABUIBHBIX OTBETOB K 00IIEMY
YHCIIy BOIIPOCOB B T€CTE (BbIPAXkAeTCs B IPOLIEHTAX).

B mpoueHTHOM COOTHOIIEHHH OIEHKH (TI0 YeThIpEXOaNbHON cHcTeMe) BBICTABISIOTCS B
CIIEIYIOINX AUana3oHax:

«HEYIOBIETBOPUTENHHO» — MeHee 75%;
«YIOBIETBOPUTEIBHO» — 75%-85%;
«xopotio» — 86%-92%;

«otmuao» — 93%-100%.

OneHkH, KOTOPBIE BBICTABIIIFOTCS HA 9K3aMEHE U 3a4€Te C OLIEHKOM, KOpME 3HAHWM, YMEHUI 1
HaBBIKOB,  OOYyYalOIIMXCS ~ YYUTHIBAIOT  CTENEeHb  CHOPMUPOBAHHOCTH Y  TOCIEAHUX
obuenpodeccronanbHoi kommnereHH OIIK-1 — ciocoOHOCTh TPUMEHSATh €CTECTBEHHOHAYYHbIE U
OOIIeWH)KEHEPHbIE  3HAHMSA, METOAbl MaTeMaTH4YeCKOro aHajau3a M  MOJICITUPOBaHHUA B
poeCCHOHAIBHON JESTEIHHOCTH.



