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[Ipenucnosue.

Y4eOHO-METOAMYECKOE TIOCOOME COAEPKHUT 3aJaHusl JUIA  TMPAKTHYECKUX  padoT,

npeJHa3HauYeHHble s Oosee TIyOOKOro W3yYeHHUs AMCLUUIUIMHBL, CHUCTEMAaTH3aluH M|
3aKpeIyICHUs] TOJYYEHHBIX 3HAHUM M NPAKTUYECKUX YMEHUH; yriayOJIeHHs U pacIIUpeHHs
TEOPETUYECKHUX U MPAKTUYECKUX 3HAHUH; (POPMUPOBAHUS YMEHHUN HCIIOIB30BATh CIICUAIBHYIO,
CIIPAaBOYHYIO JINTEPATypPy, @ TaK XK€ COACPKUT METOJUYECKHE YKa3aHUs 1O  BBIIOJIHEHUIO
NPEUIOKEHHBIX 3aJJaHHi ¥ CITUCOK JIUTEPATYPhl, HEOOXOIUMOM /ISl U3YUYEHUS AUCIUTLTUHBI.

Hcnons3oBanne JaHHOT'0O MCETOAUYCCKOI'O nmocoouss B y‘Ie6HOM npouecce I103BOJIUT

KaKIA0MYy CTYACHTY OCBOUTH TeOpeTI/I‘-IeCKI/Iﬁ marcepuaj, AacT BO3MOXHOCTb IIPUMCHUTH
IMOJIYYCHHBIC 3HAHUSA Ha ITPAKTHUKE.

YHuBepcalpHas IIKaJIa OLEHUBAHUS

KauecTtBeHHast onieHKa HHANBUAYAIbHBIX
[TpoueHT pe3ynbTaTUBHOCTH .
00pa3oBaTeNbHBIX TOCTHKCHUI
(MpaBUJIBHBIX OTBETOB) "
6ayu (0OTMETKA) BepOaTbHBIN aHAJIOT
90 — 100 5 OTJIMYHO
80 — 89 4 XOPOIIO
70—-79 3 YJIOBJIETBOPUTEIILHO
menee 70 2 HEYJI0BJIETBOPUTEIIBHO

[TpakTuueckas padora Ne 1. BeimonaHeHue qeicTBUN Hal KOMIIEKCHBIMUA YHCITAMH.

HEJIb PABOTBI: ¢opmupoBaTh HaBBIKH BBINOJIHEHUS ACUCTBUN HaJ KOMIUIEKCHBIMU

YrcIaMH B areOpanyeckoi hopme 3armcu.

1. Beruncnutsp i

Xon paboTsl

1) IloBTOpEHUE TEOPETUUECKUX OCHOB (B Mapax, B3aMMOIIPOBEPKA).

Yro Takoe MHUMAs eanHUIa? Kak BRIYHCISAIOT CTENEHH MHUMOM eIMHUIIBI? (TIpUMeED).
Kakoe uncno Ha3pIBaeTCsi KOMITJIEKCHBIM?

Kakue koMIiekcHbIe Yiciia Ha3bIBAIOTCSY YMCTO MHUMBIMU, PABHBIMU, COMPSKEHHBIMU?
Kak reomerpuuecku n300pakaroTcsi KOMIUIEKCHBIE YHCTa?

Kak 3anucpiBaeTcst KOMIUIEKCHOE YHCTIO B alireOpandeckon popme?

Kak BBINOTHAIOTCS CIOKEHUE , BBHIYMTAHUE ,YMHOXEHHE KOMIUIEKCHBIX YHMCEN B
anreOpandeckoit hopme? (pumep).

Kak BbInonHseTcs eieHne KOMIUIEKCHBIX Yucel B anredpandeckoit popme?(mpumep)
Yro Ha3pIBae€TCS MOAYJIEM M apryMEHTOM KOMIUIEKCHOTO yHcia? 3anumure (GpopMylibl
JUIS MOJYJIsl U apTyMEHTa KOMIUIEKCHOTO YHCIa.

Kak 3anmcpiBaeTcst KOMIUIEKCHOE YHUCIIO B TPUTOHOMETPHUUECKOH hopme?

Kak 3anucpiBaeTcst KOMIUIEKCHOE YHCIIO B MOKa3aTeNIbHOM hopme?

Kak BBIMOMHUTH mepexo] OT anredpandeckoil (opMbl KOMIUIEKCHOTO — 4HCla K
TPUTOHOMETPUUYECKON? K TMOKA3aTEIbHON?

Kak BBINOMHUTH MEpexoa OT TPUTOHOMETPUYECKOW (OpMBbI KOMIUIEKCHOIO 4HcCIa K
anredpandeckoit? OT moka3aTenbHOH ?

2) Ilpumep THnoBOro pacuera: (Bceil rpyImnoii, BMecTe ¢ mpernojgaBaTesiem)

1276. :90. :7651. :94861
N A Do )

2. BeimonHuTh AelcTBUA B anredpandeckoii hopme 3amucu:




7-2i

a) YT 0) (6—1)(2+51), B) (7—21)—(4+3l).

3. 3anucaTh KOMIUIEKCHOE YHCJIO B TPUTOHOMETPHUYECKOH opme:
a)z; =7—7iV3 6)Zz=—§+§i B)Z3 = 3i

4. 3anucaTh KOMIUIEKCHOE YHCIIO B IIOKA3aTENbHOW (hopMme:

a)z; = —5-5i 6)z, = —V3 —1i B)zz = —3i

5. 3anucaTh KOMIUIEKCHOE YUCII0 aredpandeckoii B hopme:
3mi

a)z = 4(cos%7r + isin%ﬂ) 0)z=">5e+

3) Yupaxuenus u3 yueOHUKa (B rpyIax, B3auMOIPOBEpKa MO0 OTBETaM B yUeOHUKE)
1. Beraucauts: NeNe 150, ri1.1 (o6pazen), 151, 152,154
2. BeITIOMTHUTE ACWCTBUS B aredpandeckoii hopme 3armmcu:
a) cnokeHue u yMHoxeHue: NeNel65 (o6pazen), 166, 170, 173 (cnoxenue);
174, 177, 180, 184, 195 (yMHOX€eHUE)
0) nenenue: NeNel198 (obpasen), 199, 203, 205
B) Ha Bce aeicTBus: NeNo211, 213, 215.
3. 3anucaTh KOMIUIEKCHOE YHCJI0 B TPHTOHOMETPHUUYECKOH opme:
NoNe223-225, rin.1(o6pasen), 226, 230, 231.
4. 3anmcarh KOMITICKCHOE YHCIIO B IIOKA3aTebHOM (opme:
NeNo235 (obpazem) 248, 249, 253.
5. 3anucaTh KOMILUIEKCHOE YUCIIO alnredpandeckoit B opme:
NeNo236 (oOpazen) 243, 246, 247.
4) CaMmocTosITeIbHOE BBIMOJHEHUE TUIIOBOTO pacuera (CaMOmpoBepKa IO ATAIOHY
peIICHUA).
Bapuanr 1
1. Berumcurp 3455, (7960, (52081, ;1232
2. BoimonHuTh AelcTBUA B anredpandeckoii popme 3amucu:
a) 13_* 4; L 6) (4+1)(2-2i): B) (=6+2i)+(—6-21)
i—

3. 3anucaTh KOMIUIEKCHOE YHCIIO B TPUTOHOMETPUUYECKOH (opme:
a)z; =3V2+3iV2  6)z,=—1+i B)z3=—i
4. 3anucath KOMIUIEKCHOE YHCIIO B MIOKA3aTeNbHON hopme:

3 43, ) ,
a)zy =~ ——i 6) z, = 8 — 8iV3 B)Z3 = 2i
5. 3anucaTh KOMIUIEKCHOE YUCIIO alredpandeckoil B hopme:

21

a)z = 3(c035?n+isin5?n) 0)z=">5e3

BapuanT 2
17185, :20. :9863. ;8618
) ) .

1. Beraucnurs i i“v; i i
2. BeimonHuTh AeicTBUA B anreOpandeckoi opme 3ammcu:

a) i‘i’, ; 0) (5-4i)(3+2i); B) (3+5i)—(6+3i)
+5i
3. 3anucaTh KOMIUIEKCHOE YHCJIO B TPUTOHOMETPHUIECKOM opMme:
a)z; =V3+i 6) z, = 22 — 2i/6 B)Z3 = 7i
4. 3anmcath KOMILJIEKCHOE YHCIIO B MOKa3aTeNbHOU opme:
a) z; = —3V3i + 3i 6)z, =2+ 2i B)Z3 = —5i

5. 3amucaTh KOMILJIEKCHOE YHCIIO anre6pqueCK0171 B (bopMe:
11mi

a) z = 8(cos%ﬂ + isin%”) 0)z=2e &
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5) Utoru 3angaTus

Ne Bun paboter | bamisl Tloamuce
1. TEOPHUsI

2. yIOpaKHECHUS

3. THUII. pacyeT

UTOT

[TpakTuyeckas padora Ne 2. BeirmonHeHue onepannii HaJl MHOXKECTBAaMH.

[Toctpoenue rpadoB 1o yCIOBUIO CUTYallMOHHON IIPOU3BOJICTBEHHOM 3a/1auu.

HEJIb PABOTBHI: ¢opmupoBath yMeHHE BBINNOJHATH ONEPAlMUd HAJ MHOXKECTBAMU

YMEHHE BBITIOJHATH ACUCTBUA HaJ rpadamu.

Xon paboThl

1) IloBTOpEHNE TEOPETUUECKUX OCHOB (B Mapax, B3aUMOIIPOBEPKa).

Yro Takoe “o0beAMHEHNE ABYX MHOXKECTB’'?

Uro Takoe “niepeceyeHue IByX MHOXKECTB”?

Uro Takoe “pa3HOCTb MHOXKECTB A U B”?

Uro Takoe “ononHeHne MHOXKECTBa A 10 MHOkecTBa 5”7 Kakoe ero o6o3HaueHue?

Uto Takoe ‘“yHHMBEpCATbHOE MHOXECTBO IS TaHHOW cHCTeMbl MHOXeCTB? IlpuBenure

MIPUMEPBHI.
Yro Takoe ‘“momojHeHHe JaHHOro MHoxkecTtBa”? Kak oHo o0Oo3HauaeTcs? Ykaxute
JarpaMMbl - Ditepa- Benna g oObenMHEHHMS MHOXECTB A M B, mepecedeHust

MHOKECTB A U B, pa3HOCTH MHOXECTB B 1 A, pa3HOCTH MHOXKECTB A U B, NONOJHEHUSA
MHOK€CTBA A 10 MHOXECTBA BB, 1OIIOJIHEHUS MHOXKeECTBaA 4.
Jaiite onpenenenue rpada.

CdopmynupyiiTe NOHATHE CMEKHBIX pedep.

Jaiite onpeneneHue NpaBUIbLHOrO rpada.

3anumure GopMyIlly CyMMbI CTeNIeHe! rpada.

Jaiite onpeneneHre H30JIMPOBAaHHOMN BepIIUHBI rpada
Haiite onpeneneHre Mapupyrta rpada.

Jaiite onpeneneHue nukia rpaga

Cdopmynupyiite noHsTHE CBSI3HOCTHU Ipada.

Haiite onpenenenue Ditneposa rpada.

JlaiiTe moHATHE NE€pEBA U MIEPEUHUCIUTE ErO CBOMCTBA.

2) Ilpumep THIOBOrO pacyera: (Bce IpymIoi, BMECTE € IIPENOAaBaTEIeM)

1. JlaHsbI crenyrompe napbl MHOKECTB:

A=1{a;0;B;T; 1; €}, B=(a;B; 1 K);

3amanue:

a) HaluTe TS KaXKI0M Maphl MOIXO/SIIee YHUBEPCATHbHOE MHOKECTBO;
0) CBsI3aHBI JIM APl OJTHAM W3 COOTHONICHUN: =, &, = ;

B) HaiiniuTe nepecevyenue A4 N B;
r) HaiiauTe pa3Hocth A\ B;

n) HaliquTe A U B;
€) n300pa3uTe KAKAYIO IMapy MHOXKECTB TIPH TIOMOIIY TuarpaMm Jiinepa-Benna.

2. IIpoBepbTe paBEHCTBO MHOXECTB:



AN B=u4UpNB,

6) B\ 4 =\B) N 4
B) (A\B)\C=(4\B)\(C\B).
3. NeNel,7, 13.
3.1. dan rpad
A) 3anummuTe KOJIM4YeCTBO pedep U BepIIUH rpada;
B) Onpenenuts kpaTuaiimumii myTs U3 BepminHbl | B BepimuHy 8 i rpada, npeIcTaBIeHHOTO Ha

PHUCYHKE;
C) 3anuimmuTe HOMepa BEPIINH, UMEIOIIUX OJJMHAKOBYIO CTEIICHb:
1. 4.

3.2. I'pad 3anan nuarpamMmoii.
A) CoctaBbpTe MapuIpyThl JUIMHBI 5 U3 BEpIIMHBIV, B BepuinHy Vs. CocTaBbTe MPOCTYIO IIEMb,
COEIMHSIOLLYIO OTU BEPILUHBL.
B) IToctpoiite mpocToil LUK, COAepk AU BEPIIUHY V4.
C) Omnpenenure BUI 33aHHOTO rpada




JKEJIE3HOJOPOXKHBIMUA CTaHIMSIMU. Yucia, CTOsANME Ha TEPECEUYCHHMSIX CTPOK U CTOJIOIOB
03HaYyalT CTOMMOCTHb IMPOE3Ja MEXJIYy COOTBETCTBYIOIIMMU COCEAHHUMH CTaHIUsAMU. Eciu
MepPEeCeUYeHe CTPOKU M CTOJOIA MyCTO, TO CTAHIIUU HE SIBIISIOTCS COCEHUMU. Y KaXKUTE CXEMY,

COOTBETCTBYIOUIYIO TaOIIHIIE.

v
\Y%
\Y Vi V.
V.
\V2
\Y AV
v
Vv V-
11.
Vi
Vi
\%!
Ve V2
i
Vs V3 V;
Vy
Vy
33. B Tabmuume nOpHMBeNEHa  CTOMMOCTH  IIEPEBO30K  MEXKIY  COCEIHHMH

3] A [B |[C [D [E [F 16. A B [C |D|E [F
A 5 A 2
B |5 9 [3 [8 B |2 3 [2 |3
C 9 4 C 3 2
D 3 2 D 2 i
E 8 [4 |2 7 E 3 [2 |1 6
F 7 F 6
14, A |B |[C [D [E [F
A 4
B |4 6 |3 |6
C 6 4
17| 15 3 :
E 6 |4 |2 5
F 5
15, I8,
(A [B [C [D [E




=IO AR >

3) YopaxHeHus (B rpynmnax, B3auMOIIPOBEPKA 110 ITAJOHY PEIICHU)
1. Haiinure oObenMHEHHE, TIEPECEUCHHE, PA3HOCTh MHOXECTB A U B, eciu
a) A=]—o0; 7], B=[1; +oo.
6) A=[3;7],B =[0;9].
B) A=]—00; 0],B = [3; +oo.
2. [Haubl MHOXeCTBa: 4 — TYNOYIOJIbHBIX TPEYTrOJIBbHUKOB, B — MPSMOYTOJbHBIX
TPEeYroiabHUKOB, C — TpPEYroJIbHUKOB C YIJIOM B 50°. [TocTpoliTe IS JaHHBIX MHOXECTB

nuarpammy Oitnepa-BeHHa, BbIIEINB IITPUXOBKON 00J1aCTh, H300paarollyl0 MHOXKECTBO (A4 U
BN c

3. S— MHOQOXECTBO HpaBI/IJH)HI)IX MHOFOYFOHI)HI/IKOB, T — MHOXCECTBO HpﬂMOYTOJ'H)HI/IKOB.
W3 kakux ¢uryp coctouT mepecedueHue M odobenuHeHue MHOxecTB S u 7. Kakue uz Quryp,

U300paXCHHBIX HAa pUC 9, MpUHAIISKAT MEpPeceUeHUI0 MHOXecTB S M 7, a Kakue — WHX
00BEIMHEHUIO?
Fy
: 1:7
Puc. 9

4) CaMOCTOSITENHHOE BBIMTOJHEHHE THIIOBOTO pacdeTa (CaMOINpoBEpKa MO ITAJIOHY
pelieHus )
1. JlaHbl crenyromupe napbl MHOKECTB:
1) A=1{a;06;8}, B={a;0;8;1; 1};
2) A={r;m; e}, B={a;0;B};
3) A={e; n;r}, B={r; n;e}.
3amanue: a) HAAWUTE JUTS KaXKI0H Maphl MOAXO/sIIee YHUBEPCATbHOE MHOXKECTBO;
0) cBsI3aHBbI JIM apbl OTHUM U3 COOTHOLIEHUN: =, &, =

B) HaiiuTe nepecevyeHue A4 N B;

) HaiiauTe pa3Hocth A \ B;

n) HaiauTe A U B;

€) U300pa3uTe KXY Mapy MHOXKECTB MPU MOMOIIN ararpamm Diiniepa-BeHHa.
2. IlpoBepbTe paBEHCTBO MHOKECTB:

1)a)AUE:(ZnE)UA;
6)B\Ad=(4 B UB,
B) A\ (B\C)=(A\O)\(B\ O).
2)a) 4 Up=(1 N B U 4;
6)B\A= Y g 4,
B) (A\B)\C=(A\O\(B\C).



6)B\A=wNB)yU 4,

B)(A\B)\C=(4\B) N A4\ O).
3.

3.1 Jlan rpad

A) 3anummuTe KOJIM4ecTBO pedep U BepnH rpada;
B) Onpenenuth KpaT4aiiivii myTh U3 BEpIIMHbI 1 B BepmnHy 8 115 rpada, mpeacTaBieHHOTo Ha
PHUCYHKE;
C) 3anummuTe HOMEpa BEPIIMH, UMEIONIUX OJJUHAKOBYIO CTEIICHb:

1. 4.

3.2. I'pad 3aman nuarpamMmoi.
A) CocraBbTe MapLIpyThl JJIMHBI 5 U3 BEpIIMHBIV; B BepiinHy Vs. CocTaBbTe MPOCTYIO LEIb,
COEIUHSIOLIYIO 3TH BEPILIUHBI.
B) ITocTpoiite mpocToii UK, COAEPKALINA BEPLIMHY V4.
C) Onpenenurte BUA 3a1aHHOTO Tpada

7. \V4 10.
\Y} \% v
\Y Vv v

\ \Y%
8. B} 11. N

v 10

\Y
\/-




KCJICZHOOOPOKHBIMHU  CTAHIUSMMU. qI/ICJ'Ia, CTOAINIMC Ha IICPCCCUCHHAX CTPOK H CTOJ'I6I_[OB
O3HA4Yar0T CTOUMOCTHL IIpoe3aa MEKAY COOTBCTCTBYIOIMMHU COCCAHMMHU CTaHIHUAMMU. Ecmm
NnepeccUYCHuEC CTpOKU U CTOJ'I6I_I3. IMyCTO, TO CTAaHIIMU HC ABJIAIOTCA COCCAHUMMU. Yxkaxure CXCMY,

COOTBETCTBYIOIIYIO TaOJIUIIE.

Vi
V,
\L V2
V1
V5 VS V3
V4
V4
33. B rtalmume mpuBeneHa  CTOMMOCTh  TIEPEBO30OK  MEXAY  COCEIHUMH

13. A |B |[C |D |E |F 16. A |B |C |D |E |F
A 5 A 2
B |5 9 |3 |8 B |2 3 12 |3
C 9 4 C 3 2
D 3 2 D 2 1
E 8 |4 |2 7 E 3 12 |1 6
F 7 F 6
14. A |B |C |D |E |F
A 4
B |4 6 |3 |6
C 6 4
17. D 3 >
E 6 |4 |2 5
F 5
15. 18.
D |E

A |B

|c |D |E

p—
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=IO AR >

Bapuanr | 3amanue | 3amanue | 3amaHue
1 2 3

1 2 8 14

2 3 9 15

3 4 10 16

4 5 11 17

5 6 12 18

5) Utoru 3anstus

No Bun pa6otsr | bamis Ilonnuce
1. TeOpus

2. YOPaKHEHUS

3. THUII. pacyeT

UTOT

[IpakTuueckas padborta Ne 3. UccnenoBanue GyHKIIMM Ha HENPEPHIBHOCTh. Brruncienue
MIPEIETIOB.

enp paboThl: GopMUpPOBATH YMEHHE HCCIEAOBaTh (YHKIIMIO Ha HEMPEPHIBHOCTH H
YMEHHE BBIYHCIISATE TIPEICITHL.

Xon paboTsl

1) [oBTOpEeHHE TEOPETUIECKIX OCHOB (B Mapax, B3aMMOIIPOBEPKA)

Uto noHUMaIOT 1o npeneiaoM GyHKIUU Ha OECKOHEUHOCTH?

UTo noHUMAaIOT 1o npeneiaoM QyHKIUU B TOUKe?

Kakas ¢pyHkuus Ha3pIBaeTCsl HENPEPHIBHOM B TOUKE X = a? Ha MPOMEXyTKe X?

Kakue apupmernueckue onepanuyu MOXKHO BBIIOJIHATh HAJ| IpeieaMu?

Kak BBMHCIUTH TIIpelesl BO BHYTPEHHEH TOuke OO0JIaCTH OmNpejesieHus Jo0on

3JIeMeHTapHON GyHKIUNU?

e Kaxkas ¢yHkuus HazpiBaeTcsi OeCKOHEYHO Mayoi (0eCKOHEYHO OOJbIION) B TOYKE X =
a ? Ha 0ECKOHEYHOCTH?

e KaxkoBa B3auMOCBS3b MEXAY OECKOHEUHO MaJIbIMU U OECKOHEYHO OOIBIIUMU?

e KakoBbl OCHOBHBIE IPUEMBI PACKPBITUS HEOIIPENEIEHHOCTEN %, g,
o 0-00,00—00, 1%?

Kaxkyro Touky X = a Ha3bIBalOT TOYKOM pa3psiBa | poga?

Kakyro Touky X = a Ha3bIBalOT TOUKOH pa3peiBa 2 poaa?

Kaxkyro Touky X = a Ha3bIBalOT TOYKOH yCTPAHUMOTO pa3pbiBa’?

B 4em cyTh uccnenoBanus QyHKIMM HA HETTPEPHIBHOCTH?

Yro Takoe acumnToTa rpapuka GyHKIMH? Kakue CYIIECTBYIOT BUAbI acuMnToT? Kax
HAMTH BepTUKAIbHbIE ACUMIITOTHI? HAKJIOHHBIE ACUMITOTHI?
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2) ITIpumep TUMOBOTO pacyeTa: (BCel rpyIIoi, BMECTE C MPEMo aBaTeIeM)
1. UccnenoBath (DyHKIMIO HAa HENPEPHIBHOCTH B TOoukax 1,2. Ompenenuts Xapakrep

pa3pbiBOB  (PYHKIMH, €CIM OHH CyliecTByOT. Iloctpouts rpaduk dyukiuu. f(x) =
x—2,x<0,

(x—1)%,0<x<2,
—x+3,x=2.

2. HccnenoBath (YHKIMIO HAa HENpephIBHOCTh. OmpenenuTs XapakTep pa3pbiBOB
GbyHKIMM, € OHU CyIIecTBYIOT. HailTu acuMnToThl rpadguka ¢GyHKIUH.

a) f(x) = b) f(x) =
3.BbluncnuTh npeaesnbl (1)yHKLII/II7I
. 2—(m2+n?)-x+mn .
D llrnx_>m x—m 2) Timye—soo nx2-n-x+m-n
2) limy (VX2 +mx+n—
. sinn-x . mx—n .
VxZ —nx +m) 4) lim,_, — 5)1im(e0 m.x+n)(m+n) x

2x2+7x—4
2x2+7x 4

m-x?-mx+n

Bapuaat | m n
1. 3 4
2. 4 5
3. 6 7

3) CaMocToATeNbHOE BBHIMOJIHEHWE TUIIOBOTO pacyeTa (CaMOINpoBEpKa MO ATAIOHY
peleHus).

1. UccnenoBath (PyHKIMIO Ha HEMPEpPHIBHOCTH, B Toukax 1,2. Ompenenuts Xapakrep
pa3peiBOB  (PYHKIIMH, €CIH OHHM CyliecTByoT. Iloctpouts rpaduk dyakuuu. f(x) =

—x+1,x< -1,
21 ,-1<x<2,
3,x > 2.

2. HccnenoBaTh (YHKLUHIO Ha HeNpephlBHOCTh. OmpenenuTs XapakTep pa3pbiBOB
(GyHKIIMM, €CIM OHU CcyliecTBYIOT. HailTu acuMnToTsl rpaguka GyHKIUH.

a) f(x) =7 —=b) f(¥) =

3.BeruncinuTe npenesnsl (1)YHKL[I/II71
. 2_(m2+n2)x+m-
3) llmx_) (m?+n?)-x+mn

x2+6x-7
2+6x 7’

mx?-m-x+n

2) lim —_—
x—-m ) X2R nx2—nx+m-n

4) llmx_>oo(\/x2 Fmox+tn—vVaZ—n-x+m)4) lim, o int*

5) 5) lim(;5e Z-;Z)(mm) x

m-x

Bapymantr | m n
1. 8 9
2. 6 4
3. 4 3
4) Utoru 3aHsATUS
Ne Bun paboter | bamis Ioamuce
1. TEOpUs
2 YIPAKHEHUS
3 THIL. pacyer

13



[wror | | | |

[Tpaktuyeckas padora Ne 4. Iloctpoenue rpadpukoB GpyHkiuil. Haxoxaenne HanOoIbIIero u
HaMMEHBIIETO 3HAYCHUH (QYHKIIMU Ha OTPE3Ke.

Llens paGoThl: (hOpMUPOBATH YMEHHE HCCIEA0BATH (DYHKIMHM C TIOMOIIBIO MPOU3BOJAHON M
CTPOUTH rpaduKu PyHKITUH.

Xon paboThI:

1) [ToBTOpEeHNE TEOPETUUECKUX OCHOB (B Mapax, B3aUMOIIPOBEPKA)

e 1.Yro Ha3pIBaIOT NpOM3BOAHON QyHKIMK ¥ = f(X) B JaHHOH TOYKEX,?

e KakoB reoMeTpuueCcKrii CMBICI IPOU3BOIHOM?

e B yem 3akmovaercss pU3NUECKUI CMBICT POU3BOAHOM?

e 4.Yro Ha3BIBAIOT MPOU3BOIHOM BTOPOTO MOPS/IKA U KAKOB €€ (PU3NIECKUN CMBICT?

e Kaxk HaliTH MPOU3BOAHYIO CIOKHON (HYHKIIUU?

e B yem 3akioyaercsi mpu3HaK BO3pACTaHUA U YOBIBaHUS (PYHKIIMHM? MPU3HAK CYIIECTBOBAHUS
3KCcTpemyma?

e 7.Kak ¢ momompio MepBOd NpPOW3BOIHOW HCCIIEAOBATh (YHKIHMIO Ha MOHOTOHHOCTh U
KCTPEMYMBI?

e Kak OTBICKMBAIOT SKCTpEeMyMbl (YHKIMH C TOMOIIBI0 BTOpOi mpom3BoAHOH? [loyemy B
TOYKE MaKCUMyMma BTOpas IHPOU3BOAHAs OTpULATENbHA, a B TOYKE MHUHUMyMa —
MOJIOKUTENbHA?

e B uem paznuune Mexay HaXOXKICHUEM MaKCUMyMa U MUHUMYMa (PYHKIIMH U HaXOXJECHUEM
ee HauOOoJIBIIeT0 U HAMMEHBIIIErO 3HAYCHU?

e Kak nmiercs Haubombllee U HaMMEHblIee 3Ha4eHNs (YHKLIUU Ha JAHHOM OTpe3Ke?

e 10.Kak no 3HaKy BTOpoil NpOM3BOAHOM ONPEAEISAIOTCS BBITYKIOCTh U BOTHYTOCTb KPUBOM?

e 11.Yrto Ha3pIBaeTCs TOUKOM mepernda U KakoB MPU3HAK €€ cymiecTBoBaHusA? B yem coctout
IIPABUJIO HAXOXKJEHUS TOUKH nepernda’?

e Kakoil cxemMoil peKkOMeH 1yeTcs M0JIb30BaThCs MPHU MOCTPOECHUH rpauka GyHKIUHU?

2) Ilpumep TunoBoro pacyera: (Bcei rpynmnoi, BMECTe ¢ MPENo aBaTeNIeM)

1. HUccnenoBarh (GyHKIUIO HAa 3KCTPEMYM, HAWTH TOUYKM Ieperuda, acUMITOTHI U
MOCTPOUTH I'paduK.

x2
2x+3

Da)y=x3-3x2+4 6)f(x)=

2. HaiiTu Hau6onbllee 1 HauMeHblIee Ha oTpeske [0; 6] 3HaueHus GyHKIUM
f(x) =x3—9x% + 15x — 16

3) CamocTosTenbHOE BBINIOJIHEHUE THUIIOBOTO pacyera (CaMONpoBEepKa MO 3TAJIOHY
pelIeHus ).
1. UccnenoBaTh (yHKIHIO HA 3KCTpEMYyM, HAWTH TOUYKU Iepernda, aCUMMTOTHI U MOCTPOUTH

rpaduxk.

3 2 x%-1
Bl.a) y=- x’+6x>- 9x+3 0) f() = —
B2. a) y= 2x*+3x- 1 0) f(x) = X::

14



X

B3. a) y= - 2x7-3x%+1 6) f(x) =

21
X—4
2. Haiitn Haubonbllee ¥ HaMMEHbIIee Ha OoTpeske [m;n] 3Hadenus Qynkuun f(x) =
ax3 +bx*>+cx+d

Bapuant a b c d m n
1 -1 9 48 5 -3 10

2 1 -18 105 -35 4 8

3 -1 -3 -45 6 -6 4

4) Utoru 3ausTus

No Bup pabotsr | banib ITonnuce
1. Teopust

2. YIpaXXHEHUS

3. TUII. pacyeT

UTOT

[IpaxTuueckas padora Ne 5. HaxoxaeHue HeonpeaeIeHHbIX HHTETPAJIOB pa3InYHbIMU
MeToaMu. Brrancienne ¢ moMompio HHTerpaja IIoMaaeH MIocKuX Guryp.

Ilenp paO®oThI: 3aKpenUTh HABBIKM HAXOXKIACHUS HEONPENIEICHHBIX HHTErpaioB
pa3IuYHBIMHU crioco0amMu; (OPMUPOBATh HABBIKM MPUMEHEHHUS ONPEAEIEHHOTO0 MHTErpaia A
BBIYUCIICHUS IJIOMIAeH MI0CKUX PUryp, A pemeHus GpU3HUecKux 3ajaad.

Xon paboThl:

1) IloBTOpEeHNE TEOPETUUECKUX OCHOB (B Mapax, B3aUMOIIPOBEPKA)

e Ut0 sBJIsIeTCSI OCHOBHOM 3a7jaueil MHTETpaIbHOTO UCUUCIIEHUSA?

eKakas (¢yHKIMS Ha3pIBaeTcs MepBOOOpa3HOM Ui JaHHOM (QyHKIMM Ha 3aJaHHOM
npoMexxyTke? (mpumep)

e B ueM coCTOMT OCHOBHOE CBOMCTBO MEPBOOOPA3HOI?

e UTO Ha3bIBaOT HEOIPEIETIEHHBIM UHTErpaaom?

e UeMm oTiiyaeTcs HEONPESIEHHbIN HHTErpai OT nepBooOpa3sHon GyHKIUN?

e Yemy paBHBI IPOU3BOIHAS U JU(dEepeHIal HEONPEIEIeHHOro nHTerpaia?

e B yem 3axiroydaroTcsd NpPAaBWIO HMHTEIPUPOBAHUS BBIPAXKEHMSI, COJEPIKALIETO IMOCTOSHHBIN
MHOXHUTENH?

e B dem 3akitouaroTCs MpaBWiIO HHTETPUPOBAHUS aNTeOpandecKoit CyMMbl (DyHKITHI?

e Yemy paBeH unTerpai ot guddepeHipana HeKOTopoi GyHKIUU?

e B yem cOCTOUT reoMETPUUYECKUI CMBICIT HEONIPEAEIEHHOTO UHTErpasa?

e Kak u3 ¢popmyn nuddepeHupoBanus NoayqaT GopMyibl HHTETPUPOBaHUS ?

e B yem cocTOUT METOJ] HEMOCPEICTBEHHOTO HHTErpUpOBaHus GyHKIUN? (TpuMep)

e Kak npoBepuTh, IPaBUIILHO JIM HAWJIEH UHTETpa?

e B yem cocTOUT METO/ MOJCTAHOBKH MPH HaXO0KJIEHUU HEOIIPEIEIEHHOTO UHTerpaa?

¢ YT0 TaKoe onpeaeneHHbINH HHTErpai ot GyHkiun y = f(x) 1o orpesky [a; b]?

e B ueM cOCTOUT reOMETPUUECKUI CMBICI ONIPEAEIEHHOTO HHTErpana’?

e B yem coctout (1)I/I3I/I‘-ICCKI/II71 CMBICJI OITPEACIICHHOI'O I/IHTeraJ'Ia?
15



o C mOMOIIIBIO KaKoi (pOPMYJTbI BEIUUCIISIOT ONPEACIICHHBIA HHTErpal?

e KakoBbl OCHOBHBIE CBOMCTBA OMPEACICHHOTO UHTErpasa’?

eKakoBa cxema pemieHHs 3aJayd  Ha BBIUKUCICHHE IUIOMAAM (UTYPHl C  TOMOIIBIO
OIIpEeZIeIEHHOr0 UHTEerpana?

¢ KakoBa cxema pemieHus pU3HUecKuX 3ajayu ¢ MOMOIIBIO ONPEIEICHHOr0 HHTerpaia?

® 2) BBIYUCIICHHUE MTyTH, IPOIACHHOTO TEJIOM IPU HEPABHOMEPHOM JIBUKEHUU

¢ 0) BeIYMCIICHUE Pa0OThI, 3aTPAUCHHOMN Ha PaCTSHKEHUE WM CKATHE MPYKUHBL.

2) Ilpumep TumoBOro pacuera: (BCei TpyImoi, BMECTE ¢ MPENoaBaTesieM)
3aganue 1. Haiitu HeonpeneIeHHbIN HHTErpal.

n
e [(m-x"-— mwﬁ+m-n-cosx)dx

m+n
f m-x+n

fm-x™1=n) - (x™—n-x+5)™"dx

[ x™-sin(x™?! + m)dx

f (Inx) dx
mx

Bapuaat | m n
1 3 4
2 4 5
3 6 7

3ananue 2. . Halitu momanes Gurypsl, OorpaHi4eHHON JIMHUSAMU:
— — — — 22 Ay — —
Ay =+Vx,y=2, x=9 6)y =x%,y=2-xy=0.
3ananue 3. CKOPOCTH TOUKHM, JBHKYIIEHCS MPAMOJIMHENHO, 3aaHa ypaBHenneM v(t) = 3t? —
2t—1(M / o) Beruncnurs myTh, IPOWIEHHBIA TOUKOU 3@ 5 CEKyH/I II0CIIE Hayalla JBUKEHHUS.

3ananue 4. BuruncnuTh paboTy, COBEPILEHHYIO MPU PACTSXKEHUU MPYKUHBI Ha 6 CM, €Cly JUIs
CKaTHA €€ Ha 3 CM HYXKHO IPWIOXKHTH cuity 15 H.

3) YopaxHeHnus u3 yueOHHKa (B TPYyIIax, B3aUMOIPOBEpPKa MO OTBETaM B yueOHUKE)
1. HemocpenctBennoe unterpupoBanue: ri.S. NeNe 35,39, 42, 67(o6pa3ubn), 40,44,71,100.
2. NaTerpupoBanue moacTaHOBKOM: T1.5. NeNe146,151,156,182(06pa3ien), 150, 152,163,1863.

3. Haiitu nmnomane ¢purypsl, orpanndeHHol suausMu: Ne 307,308-kpuBosinHeiiHas Tpanenus,
NeNe 320,326 ri. 5 (o6pasisr), NeNe 317(cymma), 329(pa3HOCTh) KpUBOJIMHEMHBIX Tparenui.
4. BblYMCIUTH MYTh, IPOMIEHHBIN TEJIOM IIPU HEPABHOMEPHOM JBUKECHUHU:
NeNe366,370,371(o6pa3usr), 368,372,374.

5. Boruncaute paboTy, 3aTpaueHHYIO Ha PACTSDKEHUE UIIH CKATUE TIPYKHUHBL:

NoNe381,382 rn.5 (ob6pasmmr), 383, 384.
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4) CaMOCTOSTEIbHOE BBIIIOJIHEHHNE TUIIOBOTO pacuera (caMoIpoBepKa 10 3TAJIOHY PELIECHHUS)
3aganue 1. Halith HeonpeneleHHbIN HHTErpal.

n
e [(m-x™-— mwﬁ+m-n-cosx)dx

m+n
f m-x+n

o [(m-x™1—n)-(x™—n-x+5"m"dx

o [x™-sin(x™! + m)dx

(Inx)™
® f W dx
Bapuant | m n
1 7 8
2 2 3
3 6 3

3ananue 2. HaiiTu miomaas GpUrypsl, orpaHUdeHHON JTHHUSAMU:
aA)y=x2+1,y=0,x=-1,x=2 6)y =x2—8x+ 16,y =6 —x.

3aganue 3. CKOpOCTh TOYKH, JBHIKYIICHCS MPSIMOJUHENHO, 3a/laHa ypaBHEeHHEeM V(t) = 3t? +
t+1(M / o) Bbruncnuth nyTh, NIpOIEHHBINA TOUKOU 3a 4 CEKyHbI I10CJIE HaYaja ABUKCHUS.

3aganue 4. Boruncauts paboTy, COBEPILIEHHYIO IIPU PACTSHKEHUU NPYKUHBI HA 2 CM, €CJIU TS
cKaTud ee Ha 4 CM HYXKHO Npui1oxkuth cuiry 40 H.

5) Utoru 3ansTus

No Bun pabotsr | bamis ITonnuce
1. TeOpus

2. yIpaXHEHUS

3. THUIL. pacyer

UTOT

[Tpaktuyeckas pabora Ne 6. PenieHune oTHOPOJHBIX TMHEHHBIX YpaBHEHHH EPBOTO MOPSIKA.

Henb pabotel: opMupoBaTh HaBBIKM pPELICHUS OOBIKHOBEHHBIX AM(PQPEepeHInanbHbIX

YpaBHEHUM.

Xon paboTsl

1) [ToBTOpEeHNE TEOPETUUECKUX OCHOB (B Mapax, B3aMMOIIPOBEPKa)
Jatb onpenenenue auddepeHnnaIbHOro ypaBHEHNUS.
Hatb onpenenenue oduero pemeHus 1udGepeHaIbHOr0 ypaBHEHuUS.
Jatb onpenenenue quddepeHnnaIbHOro ypaBHEHUS € pa3IesSOUMIMI IEPEMEHHBIMU.
Hatp onpenenenue nudpepeHnaIbHOr0 ypaBHEHUs IEPBOTo MOpsiaAKa.
3anucath hopmyny ypaBHeHue beprymin.
Anroput™m pemeHust aud¢depeHuanIbHOr0 ypaBHEHHs MepBOro mopsiaka y' = f{x,y) ¢
pa3eNsIoIIUMU TEPEMEHHBIMU

ANl

2) Ilpumep TUIIOBOTO pacuera: (BCel Irpymmoii, BMECTE C MPEINo1aBaTesIeM)
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1. [TpoBepuTh MOACTAHOBKOMW, YTO JaHHAS (PYHKIUS SBISICTCS OOIIUM PEIICHHUEM (MHTETPAJIOM)
JaHHOTO U GEepEeHIINATLHOTO YPaBHEHUS:

y=3x+1 xy! =

)

y—1

2. Haiitu o0mee
MIEPEMEHHBIX !

pelieHue

mudpepeHIaTBHOTO  YpaBHEHUS

cosxy/ = (1 +y)sinx

3. H
Ha4aJIbHBIM YCJIOBHSIM:

x2y+vy2=0, y,=1,npux, =—4

4. PemnTh JIMHEHHOE YpaBHEHUE TIEPBOTO MOPSIJIKA:

y
[ —Z =
yio-57=%

MCETOOOM  pPas3aACICHUA

alTH YacTHOE PEIICHUEC YpaBHCHHA IICPBOI'0 IIOpsAAKa, YAOBJICTBOPAIOMICC YKa3aHHBIM

5. Haiitn yacTHOE pemeHne ogHOpoaHOTo Au(PepeHInanbHOTO YpaBHEHHMS:

(y? — 3x2)dy + 2xydx = 0,

ecqunpux = 1,y = =2

3) CamocTosTenbHOE BBIIIOJIHEHUE THUIIOBOIO pacyera (CaMOINpOBEpKa MO 3TAJIOHY

pelIeHus )

1. TlpoBepuTh MOJICTAHOBKOW, 4YTO JaHHAs (QYHKIUS SIBISCTCS OONIMM pPEUICHUEM
(uHTErpasgoM) AaHHOTO AU epeHInaNbHOr0 ypaBHEHUS:

1. y=x24+x+C; 5 y = Ce?* .
dy=(02x+1) |yl =2y
2. Haiitn obume peuieHus aup@depeHIUaNbHbIX YpaBHEHUH METOIOM pa3/ieleHus
NEPEMEHHBIX:
1. yy/+x:0 2. y/=sinx
3. HailTu uyacTHblE peElIEHHs YPaBHEHHUH IIEPBOTO TOPSAKA, YAOBIETBOPSIOLIUE
YKa3aHHbBIM HaYaJIbHbIM YCIIOBHSIM:
1. /Y _ _ ady
Y=y Yo =1mpux, =e 2. xzazy,y():SnpnxO:O
4. PemuTh JIMHENHBIE ypaBHEHUS IEPBOTO MOPSJIKA:
L. a2 [ —y=¢e*
y! +x%y =2e73 2. yoomy=e
5. HaiiTu yacTHbI€ peneHus: OJHOPOIHBIX AU depeHIInaIbHbIX YpaBHEHUN:
1. (y? — 3x%)dy + 2xydx = 0, 2(x + 1)dy — ydx = 0,
2.
ecimnpux =1,y = =2 ecimnpux =1,y =2
4) Utoru 3aHsATUS
Ne Bun paboter | bamis Ioamuce
1. TeOpus
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2. YIOPaKHECHUS

3. THUII. pacyeT

urTor

[IpakTuueckas pabora Ne 7. Pemienue npukiaaHbIX 3a/a4 Ha cocTaBieHue quddepeHantbHbIX
YpaBHECHUH.

Llens pabothl: (GopMHpPOBATH HABBIKM PELICHUS NPHUKIAJAHBIX 3aJad Ha COCTABIICHUE
Qg depeHIraIbHbIX ypaBHEHUH.
Xox paboThl
1) IloBTOpEHNE TEOPETUUECKUX OCHOB (B Mapax, B3aUMOIIPOBEPKa )
e JlaTp onpenencHue nupPepeHINaTFHOIO YPaBHEHUS.
Jatb onpenenenue odmero pemeHus qudQepeHraIbHOro ypaBHEHHS.
Hatb onpenenenne audhepeHnnanbHOr0 YpaBHEHUS C Pa3IeIISIOIINMH EPEMEHHBIMH.
Jatp ompenenenue qudQepeHInaIb-HOro ypaBHEHUS IEPBOT0 MOPSIKA.
Anroput™m pemenust auddepeHnnanbHOro ypaBHEHUsT MepBoro mopsiaka y' = f{x,y) c
pa3AeNSIONIMMU IEPEMEHHBIMU
e CdopmynupoBaTb MOPSJOK pelIEHUS 33Jad Ha cocTaBieHue auddepeHnnanbHOro
ypaBHEHHUSL.

2) Ilpumep THIIOBOTO pacuera: (Bcei rpymmoi, BMECTE ¢ MPEIoIaBaTelIeM )
1.Pemmth IMHEHOE HEOJHOPOJHOE MU (HEPEeHIIUATILHOE YPaBHEHHUE!
v
x

2. MarepuanbHas To4yka Maccoii m = 2r 0e3 HavaJbHOH CKOPOCTH MEIJICHHO
MOTPYyXaeTcss B JKUAKOCTh. CHIIa COMPOTHBICHUS >KHJIKOCTH IPOIMOPIUOHAILHO CKOPOCTH
norpyxenus. HaliTu ckopocTh Touku uepe3 1 cek. Mocie Hadajga TMOTPY>KEHUs, €CIu
kod¢uimeHT nponopruoHanbHocty k = 0,002 xr/c.

3. KpuBas mpoxoaut yepe3 TO4Ky (2; -1) u obOmagaeT TeM CBONCTBOM, YTO YTJIIOBOM
Kod(p(UIIMEHT KacaTelbHON B 1000 ee TOYKe MPOMOPIIMOHATICH KBaJpaTy OPAMHATHI TOYKHU
KacaHus ¢ KO3(PGHUIIMEHTOM TTPONOpIHOoHAIbHOCTH K = 3. HaliTn ypaBHeHHE KPUBOIA.

3) CamocTosTenbHOE BBIIIOJIHEHUE THUIIOBOIO pacyera (CaMOINpoBEpKa MO 3TAJIOHY
pelieHus )

Bapuanr 1
1.Pemmth nuHeitHOE HeotHOpOIHOE AU depeHIInanIbHOe ypaBHEHUE:
y-Y s
x

2. MarepuanpHasi Touka Maccod m = 2r 06e3 Ha4aJbHOW CKOPOCTH MEJJICHHO IMOTPY)KaeTcs B
KUAKOCTh. CHIla CONPOTUBIICHHUS )KUJIKOCTH MPONOPLHOHAIBHO CKOPOCTH Morpyxenus. Haintu
CKOpOCTh TOYKM 4yepe3 1 Ccek. Tocie Hayajga TOTpYKeHHs, ecid KO3 UIHEHT
nponopuronaabHocT k = 0,002 kr/c.

3. KpuBas mnpoxomutr uyepe3 Touky (2; -1) m obmagaer Tem CBOWCTBOM, YTO YIJIOBOM
Kod(uImeHT KacareabHONH B JIIOOOW €€ TOYKEe MPOTOPIMOHAICH KBaapaTy OPAMHATHI TOYKH
KacaHus ¢ K0O3(PHUIIMEHTOM TTPONOpIMoHAIbHOCTH K = 3. HaliTn ypaBHeHHE KPUBOIA.

19



Bapuant 2

1.Pemuth nmuHeitHOE HeotHOPOAHOE MU PepeHITnaIbHOE YpaBHEHHE:

1 2 4 5
"= =x“+2x
y x+2 Y
2. MoTopHas J10/IKa ABMKETCS B CHIOKOMHOI BOJIE CO CKOPOCThIO YO0 ~ 12 «m/4. Ha nonnom Xony
ee MOTOp ObUI BHIKIIOUEH M 4epe3 10 ¢ CKOpPOCTh JIOAKH yMEHBIIMIACh 10 V1 = 6 xm/m. Cuna

COIIPOTUBJICHUA BOABI MPOIOPIMOHAJIbHA CKOPOCTU ABWIKCHUSA JIOJAKH. Haiitu CKOPOCTh JIOJAKH
qepe3 1 MHH TTOCJIC OCTAaHOBKHU MOTOpA.

3. KpuBas mnpoxomutr uepe3 Touky (2; -1) m oOmamaeT TeM CBOWCTBOM, 4YTO YIJIOBOH
KOO PHIMEHT KacaTelbHOW B JI0O00H €e TOYKE MPOMOPLUOHANEH KBAJpaTy OPAMHATHI TOYKH
KacaHus ¢ ko3 duumenrom nponoprroHansHocty k = 3. HaliTu ypaBHEeHHE KPUBOA.

4) Utoru 3aHsATHS

No Bup pabotsl | bamibr [Tonnuce
1. TEOpUs

2. YOPaKHEHUS

3. THUII. pacyer

UTOT

[TpakTuyeckas padora Ne 8. Pemenne nuddepeHnnanbHbIX ypaBHEHUH B YaCTHBIX
HPOU3BOJIHBIX.

Lenb paGoTel: (hOpMUPOBATH HABBIKH PEeIICHHS U PepeHIIMaTbHBIX YPABHEHUH B YaCTHBIX
IIPOU3BOIHBIX.

Xox palboTshl:

1) IToBTOpEHME TEOPETUUECKUX OCHOB (B Iapax, B3aMMOIIPOBEPKA)

1./laTe onpenenenue GyHKIMN HECKOJIBKUX HE3aBUCUMBIX TIEPEMEHHBIX.
2.JlaTb onpeneneHre MOHATHS «9acTHAS TIPOU3BOTHAS
3. latb onpenenenue noustus «uddepeninanbapie ypaBHEHHUS B YaCTHBIX TPOU3BOIHBIX.

4.321,[[8.‘18. Komu JJISL TUHEHHOTO OIHOPOAHOI'O YpAaBHCHHUA C HaCTHBIMU ITPOU3BOJHBIMU IIEPBOT'O
MopsJaKa.

5.Anroput™m pewenus 3agaun Komm.

6.Meton ®ypre ms pemerus AuddepeHnaIrHOTO YPaBHEHUS BTOPOTO MOPSIIKA C YaCTHBIMU
MIPOU3BOTHBIMH.

2) Ilpumep TUIOBOTO pacuera: (Bcei Ipymnmoii, BMecTe ¢ MpenoaaBaTeaeM)
1. KnaccuduupoBathb cieayronie ypaBHeHHS:

a)u; + u, =0 6) Upe - CPUyy =0
B)Uy - A%Uyy =0 DUy + Uyy =0
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ou ou

2.Haiitu o011iee perieHue ypaBHEHHS y PP pvi 0

ou ou
2. sy S5+ X P 0 (y > 0) pemmnts 3agauy Ko ¢ Ha9anpHBIMU yCTOBUSIMHU
a) k=0 2y 2

O)ux=1=4/1+ y?=0()

3) Utoru 3aHsaTus

Ne Bun pabotsr | bamis IMoamnuce

1. TEOPHUsI

[Tpaktryeckas pabora Ne 9. Paznoxenue ¢pyHkuuii B psija. Pemenne npukiaaHeIx 3agayd.

Lenb paboThl: GopMHUPOBATH YMEHUE BBINOIHSITH Pa3jioxKeHue PYHKIUIA B psijl.
Xox paboTsl
1) IToBTOpEeHUE TEOPETUUECKUX OCHOB (B Mapax, B3auMOIIPOBEPKA)
[aiite onpeneneHne YuciIoBOro psijaa.
[lepeuncnuTh BUABI PSIAOB.
JlaTh onpeneneHne NOHATUIO «CXOIAIMUCI» U «PACXOASUIUNCS P,
Cdopmynuposats npusHak Jlamambepa.
3anucath 00Ul BUI TPUTOHOMETpUUYECKOTo psiga Dypee.

2) Ilpumep TunIoBoro pacyera: (Bceil rpyIoii, BMECTE ¢ IIPENOAABATEIIEM )
NoeNel,7, 13.
1. HalinguTe nepBele 4eThIpe WICHA Ps/ia 10 3aJaHHOMY WIEHY:

1. _ 1 4. _ 3n+1
U= 2n + 12nt Un =z ¥ 1)3n-1
2. nt1 3n =2
Up = o —~on_1 L e —
(Zn — 1)3"1 5. (n? — 1)3n-1
3. 3n+ 2 6. 1
Un = o on-1 Up =
(3n — 1)2n-1 27(3 — 2n)

2. Haiitu popmyny oOuiero ujaeHa psijia o ero JaHHbIM NEPBbIM WICHAM:

7. 1-8+27—-64+125-216+343—.... 10. 1 E + E + z +
2 4 6 8
8 |1, 1 1,1 L |1 T 1 1
2 4 8 16 3 5+7 9+
9. 1 2 3 12. 1 1 1
=== TP, B
3 4 5 2 4 6

3. Haiitu mpenen 4acTHUHOW CyMMBbI pana lim, . S, caenath BBIBOA O CXOAMMOCTH
WIM pacXOAUMOCTH pAJa:
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13 [& 1 16. | 1
Zn(n+1) Z4(n+1)
n=1 n=1

14. had ® 1

1 17.
= 2n—1)2n+ 1)
n=1 n=1

15. © 1 18 ot 1
Z(Bn—Z)(3n+1) ' Zz_n
n=1 n=1
4. ViccnenoBaTh psijl HA CXOAMMOCTD, TpUMeEHsIs npu3Hak Jlaimambepa:

19. I, 22. ® ont1
Z 3-2n Z 2
n=1 n=1

20. © 1 © 1
EF 23. Z(n+1)-3"
n=1 n=1

21. i3n_1 24. o .’22+.’2—1
n=1 n E 4"

5. Paznoxure B psin @ypbe QyHKINIO:

25. _(—xmpu—m<x<0, 28. _(-lompu—m <x <0,
f(x)—{ Onmpul<x<m f(x)—{ lopu0<x<m

26. 1r1p140<x<%, xan0<xSE.
=4, 4 29. | f0) = . 2

EanESx<n OHpHESxSTL’

27. _(0Onpu0<x<m, 30. _(~lmpu—m<x <0,

f(x)_{xnpnnSxSZTr f(x)—{ 3npu0<x<m

3) CamocTosTenbHOE BBIIIOJIHEHUE THUIIOBOIO pacyera (CaMONpoBEpKa MO 3TAJIOHY
pelIeHus)

Bapuant | 3amanue | 3amanue | 3amaHue
1 2 3
1. 2 8 14
2. 3 9 15
3. 4 10 16
4. 5 11 17
5. 6 12 18
4) Utoru 3aHsTUS
Ne Bun paboter | bamis IToamuce
1. TEOpUs
2. YOPAKHEHUS
3. THIL. pacyer
UTOT
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[IpakTuyeckas padora Ne 10. Pemenne KOMOMHATOPHBIX 3a7ad.

Lenb paboTel: popMHUpOBaTH YMEHUE peliaTh MpocTeiie KOMOMHATOPHbBIE 3aaun
Xoxa paboTsI
1) IToBTOpEeHUE TEeOPETUUECKUX OCHOB (B Mapax, B3aUMOIPOBEPKA)

o ChopMynupoBatTh OmpeesieHue BEPOSITHOCTH.

e ChopMynupoBaTh CBOICTBA BEPOSTHOCTH.

e ChopMynupoBaTh TEOPEMY CIOKEHHS BEPOSTHOCTEH.

¢ ChopMynupoBaTh TEOPEMY BEPOSITHOCTH MPOU3BEACHHUS JIBYX 3aBUCUMBIX COOBITUIN

e 3anucatb popmyny baiieca.

2) Ilpumep THIOBOrO pacyera: (BCcel IpyIIoi, BMECTE € IIPENOAABATEIIEM )
NeNel,7, 13.

1.Pemmth 3aaa4y Ha UCII0JIb30BAHHUE KIIACCHYECCKOTO OIMPEACIICHUA BEPOATHOCTH:

N3 OykB cioBa «BEpOSTHOCTb» Hayran | 4. B ypue 6 OGenbix u 4 uepHBIX

BbIOMpaeTcst  omHa  OyKBa. Kaxkosa mapoB. V3 ypHbI BBIHUMAKOT OJHH

BEPOATHOCTh TOT0, YTO BbIOpaHHas OykBa map U OTKJIAJbIBAIOT B CTOPOHY.

Oyner: A-cormacHoir; B — rmachoit; C — OtoT map okazaincs 0ensiM. [loce

OyKBa «O». 3TOr0 W3 YpPHbl BBIHUMAIOT €IlIE
onvH map. Haitu BepoATHOCTH
TOTO, YTO 3TOT ILIAp TOXE OyneT
OeIbIM.

W3 ypusbl, conepxamieit 10 6enpIx mapoB u bpocatorca nBe moHersl. KakoBa

8 YepHbIX, BBIHUMAKOT TMOAPSA  BCE BEPOATHOCTb, 4YTO 00€ MOHETHI

HaxojsmuMecs B Hed mapel. Haiitu S. YIaayT «PelKkoi» KBEPXY.

BEPOSITHOCTh ~ TOTO, YTO BTOPBIM IO

nopsAKy Oy/IeT BBIHYT O€Jblii 1iap.

B nmnepBom smmke HaxomsaTcs Imapsl ¢ | 6. Bce HarypanbHble yncia or 1 1o

HoMepamu oT 1 10 5, a BO BTOpOM OT 6 110 30 HamMcaHbBl Ha OJHMHAKOBBIX

10. M3 kaxa0ro siyKa BBIHYJIN 10 OJHOMY KApTOUKaxX M IIOJIOKEHBI B YpHY.

mapy. HalTh BepoOsATHOCTH ClERYIOINX ITocne TIIATEIBHOTO

COOBITHI: NIEPEMEIINBAHUS  KAPTOYEK U3

A- cymMmMa HOMEpPOB BBIHYTHIX IIapOB HE YPHBI U3BJIEKAETCS OJHA KapTOUKa.

MeHbuIe 7; KakoBa BepOsATHOCTH TOro, 4YTO

B-cymma HOMEpOB BBIHYTBHIX IIapOB paBHA YUCJIO HA  B3SITOM  KapTOuKe

11; OKa)XeTcsl KpaTHBIM 57

C-cyMMa HOMEpOB BBIHYTBIX HIapOB HE

6onbmre 11.

2. Pemuthb 3a/1a4y Ha MCNOJIb30BaHUE KIACCUYECKOTO ONPEICTICHUs BEPOSITHOCTH:

Urpanehas kocTh Opocaercss oauH pas. | 10. bpouiensl nBe urpanbHblE KOCTH.

Haiitu BeposSTHOCTH CIEIYIONINX COOBITHIA: KakoBa BepoATHOCTH TOTO, 4YTO
a0COIOTHAsT BETMYMHA BBIMABIINX

A- mosiBeHue HE MeHee 4 0YKOB; 0uKOB paBHa 27

B- nosiBnenue He Oosiee 4 0UKOB.

Urpanbras xocte Opocaercs aBa pasa. B norepee 1000 6uneros. U3 Hux

Haiitu BeposiTHOCTH TOrO, uTto 00a pasza | 11. 7Ba OWJIeTa BBINAAAET BBIMIPHIII

MOSIBUTHCS OJIMHAKOBOE YHCIIO OUYKOB. 200 pyoOuneir, na 4 Ounera -100
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pyOne, Ha aecsaTs — no 20 pyosei,
Ha Tpuauate — no 10 py6neili, Ha
nATHACCAT - 10 5 pyOseid, Ha
nBectu — mo 1 pyOunro, ocTanbHbIC
Owrersl 0e3 BwIMrphIma. KakoBa
BEPOSATHOCTh  BBIMTPHIIA  TIO
ounety He MeHee 5 pyOneit?

9. Bpocarorcs ogHOBpeMEHHO ABe UrpajibHble | 12. [Ipon3BOIBHBIM obpazom
KocTH. HalTu BEpOATHOCTH CIIENYHOLIUX BBIOMpPAETCsl JIBY3HAUYHOE YHCIIO.
COOBITHI: KakoBa BEepOATHOCTH TOr0, 4TO 3TO

YHUCIJIO OKAXKETCH:
A- cyMMa BBINABIIKNX OYKOB paBHA 6.
A-KkpaTHbIM 3;
B- npousBeneHue BbIIABUIMX OYKOB PaBHO
6. B- xpatHbIM 6;
C- kparubim 50.
3. Pemuts 3a/1a4y 0 TeOpEMaM CIIOKEHHSI U YMHOKEHHS BEPOSITHOCTEH:

13. B smuke HaxondTcs myroBUlbl pa3nuuHbIX | 16. B MarasuH MOCTYIIUJIN
uBeToB Oenbix— 50%; kpacHbix — 20%:; TEJEBU30PHI, 60% KOTOPBIX
3eneHbix — 20%; cunux - 10%. Kakosa ocTaBujo mnpeanpustue, 25% -
BEPOATHOCTh TOIO, YTO B3sTas Hayraj Bropoe u 15% - tperpe. KakoBa
IIYTOBUIIA OKAXXETCSI CUMHEr0 WM 3€JEHOTr0 BEPOSITHOCTh TOT'O, YTO KYIJIEHHBIN
LBETA. TEJEBU30p M3TOTOBJIEH Ha IEPBOM

U TPEThEM IPEIIPUSITUH.

14. | BepostHOoCTh  TOTO, 4TO CTpEJIOK, BeposiTHOCTB nonajgaHus B
npousBeas BeicTpes BbIOMBaeT 10 0OYKoOB, MUIIEHb JI MEPBOTO CIIOPTCMEHA
paBHa 0.,4; 9 oukoB -0,3 1, HaKOHEN § WM 0,85, a gma Broporo -0,8.
MeHnbie 0o4koB — 0,3. HaliTu BeposSiTHOCTH 17 CropTcMeHbI HE3aBUCUMO JPYT OT
TOTO, YTO CTPEJIOK IPHU OJHOM BBICTPEIE Apyra  chenaad 10 OJHOMY
BBIOBET HE MEHEe 9 OUKOB. BhICTpeny. HailTu BeposTHOCTH

TOT0, YTO B MMILEHb MONAAET XOTA
ObI OIUH CIIOPTCMEH.

15. |Ilpm 3amucu  ¢damMuiuil  y4aCTHUKOB N3 xomompl B 36 kapT Haynaudy
COpPEBHOBaHMH, 00I1Iee YHCIIO KOTOphIX 420 BBIHMAETCSA OJHa. KakoBa
oKas3aJlloch, YTO  HayaJgbHOM  OYKBOH BEPOSITHOCTH TOTO, YTO Oyjaer
¢dbamumii y 10 u3 Hux Obuia «A», y 6-«E», BBIHYTA [TMKA WIN TY3?

y 9-«l», y 12-«O», y 5-«¥», y 3-«tO», y | 18.

BCEX OCTAIbHBIX (aMHUIMs HauMHAJIACh C

corsiacHo. OnpeaenuTs BEepOATHOCTb, YTO

damunus  yyaCTHMKAa  HAa4yMHAETCs  C

[JIACHOMU.

4. Pemmts 3a71a4y 10 TEOpEMAM CIIOKEHUS U YMHOKEHHS! BEPOSITHOCTEH:

19. | bpomena urpansHas koctb. Hauntu | 22. KoHcynpTanmoHHbIi IIYHKT
BEPOATHOCTh TOTO, YTO BBINAJAET YHMBEpCUTETa TMOJIydyaeT TMaKeThl ¢

YCTHOC HJIM KpPAaTHOC TpPEM YHCIIO
OYKOB.

KOHTPOJIbHBIMU pabOTaMH U3 TOPOJIOB A,
B, C. BeposTHOCTh MOJIy4€HUs IaKeTa
u3 ropoaa A pasHa 0,6, a u3 ropona B-
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0,1. HaiiTu BepoOSATHOCTH TOrO, 4YTO
ouepenHON makeT OyneT NOJy4YeH W3
ropoaa C.

20. | HaiiTu BeposITHOCTH TOrO, YTO N3 mnepBoro mnpeanpusTvsi MOCTYIHIO
B35TOC HayJady JBY3HAUYHOE YHUCIIO 200 mpobupok, wu3 Koropbix 190
OKa)KeTCsl KpaTHBIM JI00 2, mubo 5, 73 CTaHJIapTHBIX, a co BToporo — 300, u3
oo TOMY u Ipyromy ' kotopbix 280 crangaptHbeiXx. Haiitu
OJIHOBPEMEHHO. BEPOSATHOCTh TOTO, YTO B3STas Hayraj

npoOupka Oy/ieT CTaHIapPTHOM.

21. | B smuke wumerorca 30 mapos | 24. B mactepckoii nBa mactepa paboTtaror
Oemoro mBera u S5 uyepHoro. U3 HE3aBUCHUMO Ipyr oT apyra.
AllMKa Hayjgady OepyT OAMH 3a BeposiTHOCTH TOTO, YTO B TEYEHHH 4Yaca
JIpyrum 2 miapa. Haiitn NIEPBBII MOTOp HE MOTpedyeT BHHUMAaHUE
BEPOATHOCTh TOTO, YTO o0a MIapa macTtepa, pasaa 0,9, 1yist BTOporo Motopa
OKa)XKyTCSl YePHBIMHU. 3Ta BEPOSATHOCTb TOTO, YTO B TEYEHUU

yaca HU OJMH U3 MOTOPOB HE MOTpedyeT
BHHUMAaHUs MacTepa.
5. Pemmuts 3a1auy o TeopeMaM CII0KEHUS U YMHOXKEHHsI BEPOSITHOCTEH:

25. | Cryment mpumien Ha 3auer, 3Has u3 30 | 28. | Tpu crpenka He3aBUCUMO JApPYyr OT
BOIIPOCOB TOJbKO 24. KakoBa BepOATHOCTD Jpyra CTPEJISIOT 1o LEJH.
CIaTh 3a4eT, €CJIM MOcje 0TKa3a OTBEYaTh BeposTHOCTh momnagaHus B LENb AN
Ha BOIPOC IHpernoAaBaTesb 3a/laeT ellle nepBoro crpenka pasBHa 0,75, nis
OJIUH BOTIPOC? Broporo -0,8, mma tperbero — 0,9.

Onpenenutpy BEPOSTHOCTH TOTO, YTO
BCE TPU CTPEJIKA MOMATYT B LIETb.

26. | BeposaTHOCTB TOro, 4TO B TEUEHHE OJHOTO B ypne 5 6enbix u 10 yepHbIX 1I1apoB.
pabouero AHS BO3HMKAET HEMONAgKa B W3 ypHBI BBIHUMaETCs OJMH LIap,
OTIpEeICIEHHOM MEIULUHCKOM IpHbope OTMEUaeTcsl €ero 1IBeT U  1Iap
paBHa 0,05. KakoBa BeposITHOCTH TOTO, 4TO | 29. | Bo3Bpamaercss B ypHy. Ilocne 3toro
HE TIPOU30MIET HU OJHOW HEMOJAAKU 3a 3 U3 ypHBI Oepercs ele OJWUH IIap.
pabounx AHs? Haiitu BeposTHOCTH TOro, 4ro o0a

BBIHYTHIE 11apa OyAyT OeNIbIMU.

27. | BepositHOCTB TOTO, 4TO B JeTHIOO ceccuto | 30. | B ypHe 3 Oenbix U 6 4epHBIX LIApOB.
CTYJIEHT CJAcT TMEpBbI 3K3aMEH, paBHA W3 ypHBI BBIHUMAKOTCS Cpa3y JBa
0,8; Bropoi -0,9; tperuii — 0,8. Haiitu mapa. Halitu BeposiTHOCTH TOTO, YTO
BEPOATHOCTb TOTO, YTO OH CHACT TOJIBKO 3TH 1Iapbl OYAYT pa3HbIX LIBETOB.
IIEPBBIN DK3aMEH.

3) CamocTosATenbHOE BBHIMOJHEHHWE TUIIOBOTO pacuera (CaMOIpoBepKa MO ATAJIOHY
penieHus)

Bapuant | 3amanuwe | 3aganue | 3amaHue

1 2 3

1. 2 8 14

2. 3 9 15

3. 4 10 16

4. 5 11 17

5. 6 12 18
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4) Utoru 3aHsTHs

Ne Bun paboter | bamis IMoamuce
1. TEOPHUsI

2. yIOpaKHECHUS

3. THUII. pacyeT

UTOT

[TpakTudeckas paborta Ne 11. Pemnenne BeposTHOCTHBIX 3a1a4. HaxoxaeHne YiCcIoBbIX
XapaKTEPUCTUK AUCKPETHOU CIIydyallHOW BEJIMYMHBI.

Ilenp paboTel: (OpMUPOBATH yMEHHE pelIaTh BEPOSTHOCTHBIC 3a7a4d; HAXOIWUThH
YHCJIOBBIE XapaKTEPUCTUKU AUCKPETHOM ciyyailHOW BETMYUHBI .
Xox paboTsl
I) TIloBTropeHue TEOpPETUYECKUX OCHOB (B IMapax, B3aMMOIPOBEpPKa IO JHUCTaM
B3aMMOOIIPOCA).

e Uro Ha3bIBAIOT BEPOSTHOCTHIO COOBITHS A? (KIaCCHYECKOE ONpPESIICHUE BEPOSITHOCTH).
Kakumu cBoiicTBaMu 001aJa€T BEPOSITHOCTH?

e Uro nHazpiBatoT cymmon coObituii Aum B? Kak HaillTU BEpOATHOCTb CyMMBI JBYX
HECOBMECTHBIX COOBITHI? COBMECTHBIX COOBITHIA?

o Kaxkue coObITHS Ha3bIBAIOTCA HE3aBHUCHUMBIMHU? 3aBUCUMBIMU? Kak HailTu BEpOSITHOCTH
MIPOU3BEICHUS ABYX HE3aBUCUMBIX COOBITHUI?

e Uro Takoe ycinoBHas BeposATHOCTb? Kak BBIUMCIUTH BEPOATHOCTb COBMECTHOI'O
MOSIBJICHUS JIBYX 3aBUCHUMBIX COOBITHIA?

e Jlo kakoii cxeMe pelaroTcs 3aJa4y Ha MOJHYI BEPOSTHOCTH?

Yro Takoe ciyuaiiHas BennuuHa? Kakas ciyuaiiHas BeIMYMHA HA3bIBACTCSl JUCKPETHOM,

a Kakas —HEeNpepbIBHOMN?

Uto Ha3bIBaIOT 3aKOHOM paclpeaesieHus AUCKpeTHOU ciayyaitHoi Bennunnsl (JICB)?

Yro Takoe psj pacnpezaeneHus? MHOroyroibHUK pacipeaesnenus?

KaxkoBbI OCHOBHBIE YHCIIOBBIE XapPAKTEPUCTUKH CIIy4YalHOW BETUYHUHBI?

Uro Ha3pIBaIOT MaTeMaTH4YeCKuM oxkuganuem JCB?

Yro naszeBaroT nucnepcuei J{CB?

Jlig yero BBOAUTCS CpeHEKBapaTuueckoe oTkiaoHeHne J(CB?

2) Ilpumep TUMIOBOrO pacyera: (Bcel Ipymnoi, BMECTE ¢ IIPENoAaBaTesIeM)

1. B marazuHe BBICTaBJIEHBI A NPOJAXH 24 H3IENHs, CpeAu KOTOPBIX & W3IeNui
HeKkayecTBeHHbIE. KakoBa BEPOSATHOCTb TOTO, YTO B3SIThIE CIIy4ailHBIM 00pa3oM 2 uzzenus Oynyt
HEKa4yeCTBEHHBIMU ?

2. Ha cbGopouHoe mnpenmnpusTue HOCTYNWIA OJHOTUIHBIE KOMIUIEKTYIOUIHE C Tpex
3aBoJ0B B kosnnyectBe: 30 —c mepsoro 3aBona,20 — co Broporo, 50 — ¢ Tperbero. BeposTHOCTh
KaueCTBEHHOI'O0 M3TOTOBJIEHUS W3JEeNMA Ha mepBoMm 3aBoae pasHa 0,9; Ha BTrOpoMm -0,7; Ha
tpetheM -0,7. KakoBa BEpOSTHOCTH TOTO, YTO B3SATOE CIYYalHBIM 00pa3oM wuznenue OyneT
KaueCTBEHHBIM?

3. laHO pacrpeneneHue TUCKPETHON ciy4aiiHOM BennuuHbl X. Halitu MaTemaTnueckoe
0’)KMJIaHHE U CpeIHEE KBAIPATUYHOE OTKIOHEHHE.

Xi -5 2 3 4

p; 04 03 0,1 02
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3) CamocTosITeTbHOE BBIIIOJHEHHUE THUIIOBOTO pacueTa (CamMOmpoOBEpKa IO ATAIOHY
peuieHus )

1. B mara3zuHe BBICTaBJICHBI ISl NMpOAaXH 18 u3aenuid, cpeard KOTOpPhIX 6 W3IeIuid
HeKadecTBeHHbIE. KakoBa BEpOSTHOCTH TOTO, YTO B3SATHIC CIIYYailiHBIM 00pa3oM 3 uznenus OyayT
HEKaYeCTBEHHBIMU?

2. Ha cOopouyHoe mnpeanpusTie NOCTYNWUIU OJHOTUIIHBIE KOMIUICKTYIOIIME C Tpex
3aBOJIOB B KOJMMYECTBE: 35 —cC mepBoro 3aBoaa,35 — co Broporo, 30 — ¢ Tperbero. BeposTHOCTD
Ka4eCTBEHHOT0 M3rOTOBJICHUS M3JIeNIMid Ha mepBoM 3aBoje paBHa 0,7; Ha BTOopom -0,8; Ha
tpetbeM -0,9. KakoBa BEpOSTHOCTH TOTO, YTO B3STOE CIy4allHBIM 00pa3oM u3jenue Oynuer
Ka4eCTBEHHBIM?

3. Jano pacripezesieHre TUCKPETHOU ciaydaiHoM BenumunHbl X. HaliTh Maremaruueckoe
OKUJaHHE U CpellHee KBaPaTUYHOE OTKJIOHEHHE.

X; 3 2 3 5

P; 0,3 04 0,1 02

4) Utoru 3aHsATHSA

No Bup pabotsr | bais ITonnuce
1. Teopust

2. YIpaXHEHUS

3. THUII. pacyer

UTOT

[TpakTuyeckas pabora Ne 12. Yucnennoe penienue nupHepeHuaIbHbIX YPaBHEHHH METOI0M
Ditnepa.

Ienb paboThl: 3aKpenuTh U CUCTEMAaTU3UPOBATh 3HAHUSI 110 TeMe «OCHOBHBIE YHCIICHHBIE
METOABI».

XoJ paboThl
1) IloBTOpEHNE TEOPETUUECKUX OCHOB (B Iapax, B3aUMOIIPOBEPKA).

e 3anuIIMTe UHTEPIOJIALUOHHBINA MHOrouaeH HproToHa

e HasoBure MeTO] pEIIEHHsS CUCTEMBI JIMHEHHBIX YPABHEHMH, B KOTOPBIX DEIIECHUE
CUCTEMBI IIOJY4aIOT NOCIIE TIOBTOPEHMSI OJHOTUIIHBIX MaTEMAaTUYECKUX ONEpalluil, Te Ha
Ka)KJOM II1are UCMOIb3YIOTCS Pe3yibTaThl MPEAbIIYIINX Iaros.

e HasoBure meroa pemenus uddepeHIanbHbIX YPaBHEHUH, JAOMU  NpUOIMKEHHOe
pELIEHNE B BUAE aHATUTHYECKOTO BBIPAKECHHUS.

e HasoBure meron pemenus AuddepeHnaIbHbIX YpaBHEHUN, MAlOIMi NpUOIHKEHHOE
peleHne B BUe TaOJINLIbI.

e Ha3oBute cnoco0 HaXOXIEHHs 10 U3BECTHOMY MPHOIMKEHHMIO PEIICHUs Cleayroliee,
0oJsiee TOUHOE MPUOIIHKEHHE.

2) Ilpumep THIOBOrO pacyera: (Bcel TpyImoii, BMECTe ¢ IPEroaaBaTesieM)
Nel
3amanue: MHcrnonb3ys wetox Oinepa, HaWTH 3HadeHUs GYHKOUM Yy, ONpeesseMoi
nuddepeHaIbHbBIM YpaBHEHHEM, IpY HadaslbHOM ycioBuu y (0) = 1;
y/(0) =0 mar h =0,1. Haiitu y;:
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1. y/=xy+2 4. | y// =y/+xy +1

2. v/ =x-y v/ =yy/ +x

3. v/ =y/+y+I 6. |y/=5x+y+3

3) CamocToATeNbHOE BBINOJIHEHHWE TUIIOBOTO pacyeTa (CaMOINpoBEepKa IO ATAIOHY

peuieHus)
NeNe 2-6
4) Utoru 3aHsATHS
Ne Bun paboter | bamis IMoamuce
1. TEOpUs
2. YOPaKHEHUS
3. THUII. pacyeT
UTOT

[Tpaktuyeckas padora Ne 13. BeluuciieHue HHTErpajaoB METOAOM MPSIMOYTOJbHUKOB U
METO/I0M Tpanenu.

Lens  pabotel:  (GopMupoBaTH  yYMEHHME  BBIUMCIATh  HMHTErPajibll  METOJOM
IPSIMOYTOJIBHUKOB U METOJIOM Tpamnelui.
Xon paboThl
I) IloBTOopeHHe TEOpPETUYECKHMX OCHOB (B IMapax, B3aUMOIpPOBEpPKa MO JHUCTaM
B3aHMOOIIPOCa).
1. B yem cocTouT CyTh NPUOIMKEHHOTO BBIUYUCIICHNUS HHTETPaoB?
2. KakoBbI OCHOBHbBIE METO/IbI IPUOJIMKEHHOTO BEIYUCIICHUS] UHTETpajioB?
3. B 4em cocTOMT METOJ MNPSIMOYrOJbHUKOB NPUOIMKEHHOTO BBIYMCIEHUS HWHTETPasoB?
(amroputm)
4. B ueM cocTOUT METOJI Tpaneuuii MpUOIMKEHHOTO BHIYMCIEHUS HHTETPasIoB? (aJIrOpUTM)
5. Kak HalTH OTHOCHUTENBHYIO NIOTPEIIHOCTb BBIYMCIICHUS UHTETpajla METOJIOM
PSIMOYTOJIBHUKOB?
2) Ilpumep TumoBoro pacuera: (Bceil rpymnmoi, BMeCTe ¢ IpernoiaBaTenem
1. Beruncaure unterpan 1) no ¢popmyne HoroTona-JIeiiOHuna u no npuOiIm>keHHsIM (GopMysiaMm
IPSIMOYTOJIBHUKOB U Tpanenuii. OLieHUTe NOrpelliHOCTh BBIYUCIICHUS.

=

szdx, n=5u h=b_a
o "

8

J-(x+2)dx; n=8 u h=b a
2)0 n

10

J(x+5)dx, n=6 u h:b_a
3) 4 n
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3) CamocTOATENBHOE BBIIIOJIHEHUE TUIIOBOIO pacyeTa (CaMOIIpOBEpKa M0 ATAJOHY PELICHU)
NeNe 2, 3.
4) Utoru 3anstus

No Bup pabotsr | banib ITonnuce
1. TeopuUst

2. YIPaXHEHUS

3. THII. pacyeT

UTOT

Cnucok UCoIb30BaHHON JIUTEPATYPHI.

OcHoBHast TuTepaTypa

Jlucnukun B. T. Matemaruka B 3a1a4ax ¢ pemenusmu: yaeonoe nocodue / B T. T. JIucuukus,
. JI. Conoseituuk. 7-¢ uza., crep. — Cankt — [lerepOypr: Jlanp, 2020.-464 c. ODbC Jlansb.
JononHuTenpHas tureparypa

Hanasu A. A. Matematuka: Yuebnuk / A.A. lanass. - 3-e uza. - M.: @opym: HUL] UHOPA-M,
2021. - 544 c. ObC znanium
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