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1. OPTAHM3AIIMSI CAMOCTOSITEJIbHOM PABOTHI

1.1. OpraHu3alliOHHO-METOIMYECKUE JaHHbIE TUCIIUTUTMHBI
OO6muii 00BEM YacoB TI0 BUJAM CaMOCTOSITETLHONU PaboThI
No
HaunmMeHoBaHue TeMbI WHIUBH/yaIbHbIE | CAMOCTOSTENIHHOE | MOATOTOBKA
ILII. MOJIrOTOBKA
edbepata JIOMAIIIHKE 3382~ | WU3y4YCHHUE BOMPO- | K 3aHATHIM
p nus (V13) cos (CUB) (TTk3)
1 2 3 4 5 6
) Omnpeenureny U UX CBOCTBA. ) 5
Martpumgpr. CJTY.
Meron xoopiMHaT, npsimasi, B3a-
3 | ©IMHOE PACIIOIOKECHHE MPSIMBIX, - 1 5 -
KPHBBIE BTOPOTO HOPSI/IKA.
4 Oynkums u ee croiicTra. [Ipenen 2 5
¢dynkun. [IponsBoaHas.
5 | MHTerpanpHoe HCYUCIICHNE. - 1 5 -
JuddepeHnmanbapie  ypaBHEHHS.
6 - 2 5 -
Psigpr.
7 | DIeMEeHTHI TEOPHH BEPOSITHOCTEH - 2 5 -
8 | MaremaTudeckas CTaTUCTHKA. - 5 10 -
9 | Teopust Koppensnuu. 10 5 18 -
2METOANYECKHUE PEKOMEHIAILIUHU
IO NOAI'OTOBKE PED®EPATA
2.1 Coaep:xanue pedepara:
- TUTYJIbHBIH JIUCT;
- COJIepKaHHE:
- BBEJICHUE,;
- OCHOBHas 4acCTh,
- 3aKJIFOYCHUE,
- CIIMCOK MCITOJIb30BaHHOM JTUTEPATYPHI.
OcHoBHBIE 3Tarnbl paboTkl HA/I pedepaTomM
B opranuzanuoHHOM IUTaHe HamucaHue pedepara - Ipolece, paclpeieIeHHbI BO BpEMEHH 10
JTarlaM.
Tpu OCHOBHBIX 3Tara padboThl HaJl pedepaTom:
- IOJITOTOBUTEIILHEIN;
- HCIIOJHUTEIIbCKHUIA;
- 3aKJIIOYUTEIIbHBIM.

I1oArOTOBUTENBHBIN ATAM BKIIOYAET B C€0sI MOMCKH JIUTEPATYPHI IO ONPENIEICHHON TEME C HCIIOIB30-

BaHHMEM Pa3JIMYHBIX OUOIHOrpadnueCKUX NCTOYHUKOB; BEIOOD JIMTEPATYpPhl B KOHKPETHOW OMOJIMOTE-

Ke; OIpeieIeHne Kpyra ClpaBOYHBIX TOCOOUH /IS oceaAyromeil paboThl IO TEMe.

W cnonHUTEeNbCKUM ATal BKIIIOYAET B c€0s1 YTEHUE KHUT (APYTMX UCTOYHUKOB), BEACHHUE 3aMUCEH MPO-

YUTAHHOTI'O.




3aKJIIOYUTETbHBIN 3Tal BKIIIOYAET B ce0sl 00pabOTKy UMEIOIIMXCSl MaTEpUalIOB M HalMcaHue pedepa-
Ta, COCTAaBJICHUE CIICKA UCIIOJIb30BaHHON uTepaTypbl. Hanmcanne pedepara: onpeneneH CucoK Jiu-
TepaTypsl o TeMe pedepara. M3ydena ucropus Bompoca 1o pa3aIuuyHbIM HCTOYHUKAM, COCTABIICHBI
BBIITUCKH, CIIPaBKH, TUIAHbI, TE3UCHI, KOHCIEKTHL. [lepBoHavanbHas 3a1a4a JAHHOTO JTara - CHcTeMa-
TU3aUs U iepepadoTka 3HaHU. CHCTeMaTU3UPOBaTh MOJIYYEHHBIH MaTepual - 3HA4YUT IPUBECTU €T0
B OIIPEAEICHHBIIN MOPSI0K, KOTOPBI COOTBETCTBOBANI OBl HAMEYEHHOMY IUTaHy pabOTEHI.

2.2 Ogopmienue padboThbl.

O6wem pedepaTta He TOJDKEH mpeBbimaTh 20 — 22 CTpaHUIl MAIIMHOIIUCHOTO TEKCTa, OJHAKO
HY>KHO TIOHMMATh, YTO pa3Mep pabOoThI HE SBISETCS MEPHIOM TBOPUYECKOTO MOIX0a K HEM, TJIaBHOE —
B COJIEp’KaHUU U TTIyOMHE MOUCKa.

Pedepar neuataercs 8 Word mpudrom Times New Roman (pa3zmep kerus - 14 pt) gepe3 nomy-
TOPHBIA MHTEpBaJ, ab3anHbIii oTcTyn - 1,25 cM, paccTaHOBKa MEPEHOCOB - aBTO, IMOJISI: BEPXHEE H
HIDKHEe — 2 cM., JeBoe — 3 cM., mpaBoe — 1,5 cm, o0beM He menee 10 crpanun (popmat A4). Dopmy-
16l Habupatrotces B penaktope Microsoft Equation, Tabmuiis! - B popmare Microsoft Word.

Brenenue

BBeznenue - 3T0 BeTynuTenbHas 4acTh pedepara, mpeaBapsromas TeKCT.

OHO IOKHO COACPKATh CISAYIOIINUE FJIEMEHTHI:

a) OYCHb KPaTKUI aHAJIN3 HAyYHBIX, SKCTICPUMEHTAIbHBIX WJIA MMPAKTHUECKUX JTOCTHKCHHUI B TOU 00-
JaCTH, KOTOPO MOCBSAIICH pedepar;

0) 001wt 0630p ONMyOJUKOBaHHBIX PabOT, paccMaTpUBaeMbIX B pedepare;

B) IIeJIb JaHHOU PabOTHI;

T) 337241, TPeOYIOIHUEe PEIICHUS.

Oo6wem BBenenus npu ooveme pedepara (10-15 crpanun), - 1,2 cTpaHuIbL.

OcCHOBHas 4acTk.

B ocHoBHOI1 wacTu pedepaTta CTyIeHT JaeT MUCHMEHHOE H3JIOKECHHE MaTepuana Mo Ipejio-
KEHHOMY IUIaHy, UCIOJIb3YSl MaTepual U3 UCTOYHUKOB. B aToM pazzene paboTsl popmynupyroTcs oc-
HOBHBIE MTOHSTHUS, UX COJACpPKAHUE, TOAXOAbl K aHATU3Y, CYIIECTBYIOIINE B JUTEPATYPE, TOUKH 3PEHUS
Ha CYTh IPOOJIEMBI, €€ XapaKTEPUCTUKH.

B cooTBeTCTBUM ¢ MOCTaBICHHOH 3a/1a4yeil JenalTcs BBIBOJLI M 00001meHuss. OueHb BaKHO HE
MOBTOPSITh, HE KOMMUPOBATh CTHJIb UCTOYHUKOB, a BHIpaOOTaTh CBOI COOCTBEHHBIHM, KOTOPBIA COOTBET-
CTBYET Xapakrepy pedepupyeMoro mMarepuaia.
3aKJIoYeHue.

3aKIroueHre MOABOIUT UTOT paboThl. OHO MOKET BKJIFOYATh MOBTOP OCHOBHBIX TE3UCOB pabo-
TBI, YTOOBI AKIICHTHPOBATh Ha HUX BHUMaHWE YHTATENel (CIIyIiaTelneii), couepkarh OO BBIBO, K
KOTOpOMY TIpHILIEN aBTOp pedepara, MpenokKeHus Mo JanbHeeld HaydHol pa3paboTke Bompoca U
T.I. 37Iech YK€ HUKaKue KOHKPETHbIE ciiyyau, PakThl, HU(PHI HE aHATTUZUPYIOTCA.

3axroueHre o 00beMy, Kak MPaBHUIIO, JOHKHO OBITh MEHBIIIEC BBEICHHUS.

CHHcoK UCHOIB30BaHHBIX UICTOYHHUKOB.

Pedepar 3akaHunBaeTCs CIUCKOM JIUTEPATYpPHI. B cMCOK MUTEpaTyphl BKIIOYAIOT BCE UCTIONb-
30BaHHbIE UCTOUYHUKH.

B crporo andaBuTHOM MOpPSAKE pa3MEmIAIOTCsS BCE UCTOYHUKH, HE3aBHCUMO OT (DOPMBI U CO-
nepxaHus: opUIMaIbHbIe MaTepUaibl, MOHOTpaUHU U SHIUKIIONEINN, KHUTH U JOKYMEHTHI, )KypHa-
JIbI, OPOIIIOPHI U Ta3€THBIE CTATHH.

2.3 Kpurepuu ouenku pedepara.

OcHoOBHBIE KPUTEPUU OLIEHKH pedepara B paMKax yueOHOTo mpoiiecca B By3e:

- aKTYaJIbHOCTh COJICpPKaHUS, BRICOKHH TCOPETUUYCCKHIA YPOBCHB, TINIYOWHA U IOJIHOTA aHAIHM3a
(hakToB, SIBICHUIA, TPOOJIEM, OTHOCSIIUXCS K TEME;

- MPaBUJIBHOCTh ¥ aKKYPATHOCTH O()OPMIICHHUS;



- AKTYaJIbHOCTH TCMBI;

- COOTBETCTBHE COEPKaHMS paOOThI BHIOPAHHOU TEME;

- CTCIICHb CaMOCTOSATCIIBHOCTU aBTOPA NPHU OCBCIICHHUU TCMBbI;

- nH(pOpMAIMOHHAsT HACBIIIIEHHOCTh, HOBU3HA, OPUTHHAIBHOCTD U3JI0KEHHUS BOIIPOCOB;

- IpOCTOTA U JOXOAUYUBOCTH U3JIOKCHHA,

-CTPYKTypHasi OpraHU30BaHHOCTH, JIOTUYHOCTh, TPAMMATHYECKasi MPABHJIBHOCTh M CTHIIMCTHU-
YCCKas BbIPA3SUTCIBHOCTD;,

- yOenmuTenbHOCTh, apTyMEHTHPOBAHHOCTD, MPAKTUYECKAst 3HAYUMMOCTh U TeOpeTHUYecKasi 000c-
HOBaHHOCTbH HpeI[JIO)KeHI/Iﬁ 1 BBIBOJOB.

OrneHrBas CTy/IEHUYECKHI pedepar, MmpernoiaBare;ib oopanaeT BHUMaHUEe Ha YMEHHE PadoTaTh C
HAYYHOW JIMTEPATypOH, BEIWICHATH MPOOJIEMY U3 KOHTEKCTA, IOKAa3bIBaTh HABBIKU JIOTHYECKOTO MBIIII-
JIEHWs, 3HaHUE 0(POPMIICHUSI HAYYHOTO TEKCTa, CChIIOK, COCTaBIIeHUs OnOmmorpadum.

2.4 Tems! pedepartos.

MaremaTrnueckoe MOACIMPOBAHNE OKPYKAIOIIEH CpEedbI.
30JI0TO€ CeYEHUE U OKPYKAIOIIHUN MUP.

Kuznb u nestenbHOCTh bepHyuuy.

Hcropust BOBHUKHOBEHUS YUCEIL.

Kuznb u nestenbHOCTh MyaBpa.

[IpuMeHeHne Teopuu KOPPENSIUU K 3a/1a4aM KUBOTHOBO/ICTBA.
Kuznb u nestenpHOCTh [lyaccona.

Hcnonbs3oBanre MaTeMaTUYECKUX METOJOB IMPHU MOATOTOBKE KOPMOB JUISl CEIBCKOXO035MCTBEHHBIX
KUBOTHBIX.

9. XKwuzub u nearenpbHOCTh HhIOTOHA.

10. Tlepuomu3zanusi B ICTOPUU MATEMATUKU.

11. Kwuzsb u gesrenbHOCTH Koru.

12. Hcnonb3oBaHME CTATUCTUYECKUX METOAOB IIPHU OLIEHKE KauyecTBa
13. mpoaykuuu.

14. ®yHKUIUM B KUBOTHOBO/JICTBE.

15. Xwuzsb u gestenbHOCTH Jlamiaca.

16. JKusHb u nearenpHOCTh JleiiOHMIA.

17. MaremMarudeckrue METO/Ibl B CEJIbCKOM XO3SIHCTBE.

18. Maremarnueckrue METO/IbI B BETEPUHAPUH.

19. XKwuznup u gesrensHocTh [ugaropa.

20. Xwuseb ¥ gestennrHOCTH PrMaHa.

21. JXKusHb u AesTenbHOCTh JIoMOHOCOBA.

22. TlpousBoacTBeHHbIE (YHKIIUH.

23. IlpumeHenue GyHKUIUN B BETEPUHAPUH.

24. ®paHIly3cKMEe MaTeMaTUKHU U UX BKJIaJ B UCTOPHUIO Pa3BUTHS
25. MaTeMaTHKH.

26. Xwuzsb u nearenbHOCTH Jlarpanxa.

27. XKwuzsb U gedrenbHOCTh MakiiopeHa.

28. Benukue MmaremaTuku BTOpoil mosioBuHbl X VII cTonerus.

29. Ilsep ne depma.

30. MBau I'eopruesuu IleTpoBckuii.

31. HaBun I'minbepr.

32. Jlo6auesckuii Hukonait IBanoBuy.

33. Posnb u 3HaUeHHE MAaTEMATUKU B HAYYHO-TEOPETUUECKON U MPEAMETHO-IPAKTUYECKOM IEATENBHO-
CTH CIIELUATNCTOB.

34. MuuMBbIC ynca.

35. Merox I'aycca ¢ BHIOOpOM TJIaBHOTO 3JIEMEHTA.

PN R W=



36. Bunsl 3anucu nudepeHaabHbIX YypaBHEHUH.

37. BekTopHas anrebpa.

38. HekoTtopbie cCBOMCTBA CXOASIIMXCA MOCIEI0BATENbHOCTEH.

39. 3anmaya [{upuxie.

40. TTpubmmkeHHOE BRIYMCICHUE OMPEIEICHHOT0 HHTETpalla IPU MOMOIIN KBaApaTypHOU (popMyIIsl
YeOniena.

41. OmnpeneneHHbIN UHTErpa.

42. TlpubGnKeHHBI METO pEUICHUsI HHTETPaIOB. MeTo 1 TPSIMOYTOJIbHUKOB (TIPABBIX, CPETHUX, JIE-
BBIX).

43. WuterpanbHoe ucuucienue. Mctopruueckuii ouepk.

44. Beiparomuecs TMYHOCTH B MaTEMaTHUKE.

45. Kombunaropuka

46. 3aMeuaTenbHbIE KPUBBIE.

47. Cny4aitHOe COOBITHE U €TO BEPOSATHOCTb.

OO0pa31pl TUTYIIBHOTO JIMCTA U coAepkaHus pedepara cM. B IPUIOKEHUsAX 1, 2.

3. METOANYECKHUE PEKOMEH/JIALIMU 11O BBINNIOJTHEHHUIO
WHIVUBUIYAJBHBIX JJIOMAIITHUX 3ATAHUHA
NunuBuayanpHbIE JOMAITHUE 33/1aHUS BBITIOTHIIOTCS B JOPME KOHTPOIBLHON paOOTHI.
3.1 Tembl MHANBUAYAJIBHBIX JOMAIIHUX 32 aHUI

TeMbl THIWBUAYATbHBIX JOMAIIHUX 3aJaHUM:

1. U3 — 1 Pemienne cucTeM JUHEUHBIX YpaBHEHUH.

2. U13 — 2 B3anuMHO€ pacnosioKEeHUE NPSIMBbIX.

1. 13 — 3 PackpsITHE OCHOBHBIX HEOIPEACIICHHOCTEM.

2. U113 — 4 IlpunoxeHus olpeneaeHHoro HHTErpaia.

1. UJ13 — 5 Jluneitasie nudpepeHnmranbHpie ypaBHEHUS.

2. U]13 — 6 D1nemMeHThl TEOPUU BEPOSITHOCTEH.

1. U/]I3 — 7 Beruncinenne BHIOOPOYHBIX YHCIOBBIX XapaKTEPUCTHUK.
2. U]13 — 8 IlocTpoeHune TMHUHN PETPECCHUH.

3.2 Coneprxkanue HHANBUIYAJIbHBIX JOMAIIHUX 3a1aHUI

1. N3 - 2 BzaumMHoe pacnosiokeHue NpsiMbIX.
B 3agauax Ne 1 — Ne 20 mansl koopauHathl BepiuuH Tpeyronbauka ABC. TpeOyercs:
1) Haiitn nyiuny croponsl AB;
2) CocraButh ypaBHeHus cTopoH AB u AC B 0011em Bue U uX yriioBbie K03 puuneHTsr;
3) BeruucauTh yroia A B paauaHax;
4) CocraBuTh ypaBHEeHUE MeauaHbl AJl;
5) CocrtaButh ypaBHeHue BbicOoThl CE 1 HailTu ee qyiuHy.
Ne 1. A (-2; 1), B (10; 10), C (8; - 4)
Ne2. A (-4;-1),B (8; 8), C (6; - 6)
Ne3.A(-1;0),B(11;9),C (9;-5)
Ned. A(-3;-3),B(9;6), C(7;-8)
Ne5.A(-3;0),B(9;9),C(7;-5)
Ne 6. A(-5;-2),B(7;7),C(5;-7)



Ne7.A (-2;-1), B (10; 8), C (8; - 6)
Ne 8. A (-5; 1), B (7;10), C (5; - 4)

Ne 9. A (-2; -3), B (10; 6), C (8; - 8)
Ne 10. A (-6; 1), B (6; 10), C (4; - 4)
Ne11. A (3;0), B(-9;9), C (-7; - 5)
Ne 12. A (0; 1), B (-12; 10), C (-10; 4)
Ne 13. A (4;-3), B (-8; 6), C (-6; - 8)
Ne14. A (1; 1), B (-11; 10), C (-9; - 4)
Ne15. A (8;-2),B(-4;7),C(-2;-7)
Ne 16. A (6;2), B (-6;11),C (- 4; - 3)
Ne 17. A (2;-1), B (-10; 8), C (-8; - 6)
Ne 18. A (5; 1), B(-7; 10), C (-5; - 4)
Ne 19. A (3;3), B(-9; 12), C (-7; - 2)
Ne20. A (15 2), B (-11; 11), C (-9; - 3)

2. U]I3 — 3 PackpbiTHE OCHOBHBIX HeoNpeaeJeHHOCTEi.

B 3agagax Ne 1 — Ne 20 HaiiTu mpeensl Claeayomux §yHKIIHMI:

2 2
Ne 1. a) lim 32 2x — 16)1 2x° +3x-2
ol x” +4x +1 X—>—23x +2x-8
B) limw r) limsin 3x - ctg2x
X x” +2x=5 ¥=0
2 — —
Ne2.a) lim =L 6) lim 3x” —5x+2.
22 xt —x=2 =l 2x? —x—1
2 —
B) lim 2x2 3x+1;r) liml 'cgs4x
xoe xT 4 x—5 =0 gin” 3x
Ne 3. a) lim ﬂ . 6) lim M
32x% —5x+1 2 3x? —8x+4
B lim 2x° +3jc 1 ‘1) lim arcsin 6x
o 30 4 x% — 0 2x
2_ —
Ne 4. a) hmxz_xZ 6) lim M
X%4x _5x+ x%lx _3x 4
2_
B) hm2)§ 3x+1 1) lim sin2x
s x3 4 2x =3 " o0 1g3x

x* =25 . 6) li Tx—x>=12 _

Ne 5. a) lim > m— ;
5 x —4x+5 =32x° —11x +15
B) lim 3x* —2x+1 ‘1) lim arctg3x
o= x? +3x+4 =0 2x
2 2
Ne 6. a) lim - FL G iy 378X
=-12x% —=3x -5 =3 x4 x—6
B lim 2x° +x-3 D) hmx't;ng
e 3 4 3x 41 =0 gin~ 3x
2 2
No 7. a) thxZ 6) hm2x+—7x24.
X—>—22x +x+1 =4 4 —-3x—x
B) lim =~ —-8x+1 1) 1im sin 5x

2

== 3x? —x+4  ~ 0gin3x



2 2
Ne 8. a) lim 2); +5x+1;6) limZx2 17x+35;
=3 xT +2x-3 =5 x" —=x-20
3x* —4x+1 . sinbx
B) lim m———— T lim
e x” +3x—4 =0 todx

2 2
Ne9.a) lim—2 10 6) im 22 10,
o xT 4+ 5x+2 =2 xT —x—12
3 2
B) lim o L gy f875%
e Qx? 4 x—3 =0 28in” 2x
— 2 —
Ne 10. ) lim*—FX =3 6) fim 2241
=2y -4 x——1 x” +1
B) hmu r) lim 3
e x4 x—1 x=0 gin 2x
2
Nell.a) lim =2 —2%73 o = 3ix, =eo; 6) lim DY
x5 3x? —4x—15 x=0 gin 3x
Ne 12. a) hmM %, =0:x, =2 x, =0 6) lim-E2*
=y 2x% —x—6 x-0 gin 5x
Ne 13.a) lim M X, =3ix, =3 x, =co; 6) lim S8
=5 x? +5x+6 =0 ctgbx
Ne 14. a) lim M X, = =3ix, ==2ix, =o0; 6) lim—"
=y 2x% +5x+2 ¥=0 aresin 2x
Ne 15. a) lim 37— l4x+8 X, =2;x, =4;x, =o0; 6) limtg2x - ctg3x
XX 2x —Tx—-4 x—0
No16.a) Tim S TSNS s meo: G) limsinbx- crg2x
x=x 2x? —15x+ 25 x>0
Ne17. a) lim 7x+—26xg x, =l x, =—4;x, =o0; ©) lim I7C8T*
=y 2x? 4+ x—28 =0 S5x
No18.a) lim 25 FIOX+DS s s e 6) lim S
=y x? +15x 450 =0 tgdx
Ne19.a) lim 25 FOET8 e gy —eo: 6) lim SO
x5 2x? +3x =5 =0 fo2x
No 20, ) lim 05 F13x+7 X, ==2:x, =—l;x, =o0; 6) lim SCSn8Y
—x 3x? +8x45 =0 4x

3. U3 - 4 IlpunokeHust onpeaeaeHHOr0 HHTerpasa.

B 3amayax Ne 1 — Ne 20 HaiiTu miomans GUrypbl, OrpaHUUYEHHON YKa3aHHBIMHU JIMHUSMHU.
Cnenarb 4epTex.

Nel. y=x>—4x+3,y=x-1

Ne2. y=x>+2x,y=x+2

Ne3. y=x>+4x+3,y=x+3

Ned., y=x>—-6x+10,y=x



Ne5 y=x*-2x-1,y=x-1
Ne 6. y=x>+6x+8,y=x+4
Ne7. y=x>-6x+13,y=x+3
Ne8 y=x>+8x+15,y=x+5
Ne9. y=x*,y=x+2
Ne10. y=x> -1 y=x+1

Ne 11. y:%(x—S)z,yZZx—lO

No 12. y:%(x—4)2,2x—y—8=0
No 13. y:%(x—3)2,y:2x—6

Ne 14. y:%(x—Z)z,Zx—y—4:O
Ne 15. y:%(x—l)z,Zx—y—ZZO
No 16. y:%(x+l)2,6x—3y+2220
Ne 17. y:%(x+2)2,3y—3x—1620
No 18. y:%(x+3)2,y—x—3=0
Ne 19. y=%(x+4)2,3y—4x—1620

Ne 20. y=%(x+5)2,3y—5x—25=0

4. U3 - 5 JInneitnbie nuddepeHunanbHble ypaBHEHHS.

B 3amauax Ne 1 — Ne 20 mHaiitu oOIee pemieHHE JAHHOTO YPaBHEHHSI U YACTHOE pEIICHHE,
YAOBJIETBOPSIONIEE HAYAJIbHBIM YCIOBHUSIM.

Nel. y'—dxy=x, y, =%,x0 =0

—COS x

Ne2 y'—y-sinx=e -sin 2x, y0:3,x0:%

xZ

Ne3. y'+2xy=2xe™, y,=5x,=0

—-X

No 4. y'+y:e—2, Vo =2,x,=0
1+x

Ne5. (1+x*)y =2xy=(>1+x%)*, y,=5x,=-2
Ne 6. xp"=3y=x"e", y,=e,x, =1

Ne 7. xy'+2y:l, Yo=Lx,=3
X

, 2
Ne 8. xy +y=—xz, Yo =0,x, =1
I+ x



Ne9. y"-cosx—2y-sinx=2, y,=3,x,=0
Ne10. y"-cosx+y-sinx=1, y,=2,x,=0
Ne1l.(x* +1)y"+4xy=3, y,=0,x,=0

Ne 12, y'+ y-1gx= . ¥,=0,x,=0

COS X

Ne13. =)y +y)=e", y,=0,x,=0
Ne 14, xy"—2y=2x", y,=0,x,=1
Ne15. y'=2x(x*+y), y,=0,x,=0
Nel6. y'—y=e", y,=1,x,=0

’ —x2 1
Ne17. xy"+y+xe™ =0, y, :Ee,x0 =1

Ne18. x*y"+xy+1=0, y,=0,x, =1
Ne19. x(y'—y)=e", y,=0,x,=1

Ne20. y=x(y"=x-cosx), y,=0,x, ==

5. U3 - 6 DiieMeHTHI TEOPUH BEPOATHOCTEIH.

B 3amagax Ne 1 — Ne 20 3azmaH 3akOH pacmpelerneHHs CilydaliHON BeJM4YuHBl X (B NEpBOM
CTpOKe TaOJIUIbl JaHbl BO3MOKHbIE 3HAUEHHUS BEIHUYMHBI X, @ BO BTOPOI CTPOKE YKa3aHbl BEPOSTHO-
CTH p 3TuX 3HaueHuit). Haittu: 1) matematnueckoe oxunanue M(X); 2) aucnepcuto D(X); 3) cpenqnee
KBaJipaTU4eCcKoe OTKJIOHEHUE G(X); 4) MOCTPOUTH MHOTOYTOJIbHUK PACIpPEICIICHUSI.
Nel. X 23 25 28 29
p 03 02 04 0,1
Ne2. X 17 21 25 27
p 02 04 03 0,1
Ne3d. X 24 26 28 30
p 02 02 05 0,1
12 16 19 21
p 01 05 03 0,1
25 27 30 32
p 02 04 03 0,1

Ned., X
X

Ne6. X 30 32 35 40
X
X

Ne 5.

p 01 05 02 02
12 14 16 20

p 01 02 05 02
21 25 28 3l

p 01 04 02 03
Ne9. X 60 64 67 70

p 01 03 04 02

NelO. X 45 47 50 52

p 02 04 03 0,1

Ne 7.

Ne 8.

Nell. X 46 49 51 55
p 02 03 01 04
Nel2. X 18 22 23 26
p 02 03 04 0,1
Nel3d. X 78 80 84 85



Ne 14.

Ne 15.

Ne 16.

Ne 17.

Ne 18.

Ne 19.

Ne 20.

’EX“% X“% X“% X“% X“% X“% X“%

0,2
37
0,2
25
0,1
56
0,2
31
0,3
17
0,1
28
0,1
35
0,1

0,3
41
0,1
28
0,2
58
0,3
34
0,5
20
0,4
32
0,2
39
0,3

0,1 04
43 45
0,5 02
30 33
04 03
60 64
04 0,1
37 40
0,1 0,1
23 27
0,3 02
34 36
02 05
42 46
02 04

6. U3 - 7 BeruncijieHne BHIOOPOYHBIX YHCIOBBIX XaPaAKTEPHCTHK.

B 3agauax Ne 1 — Ne 10 3amans! pe3ynbraTsl o0cnenoBanus. Tpebyercs:
1). IlonyunTh BaprallMOHHBINA PAIT U TIOCTPOUTH TUCTOIPAMMY OTHOCUTEIBHBIX YaCTOT.

2). BBIUHCIIUTE BHIOOPOYHYIO CPEIHIOK X, JUCIEPCHIO s, CPEHEe KBaJIpaTHIeCKOe OTKIIO-
HeHue s, KoaduuueHt Bapuauuu V , omnbKy cpeiHeii s- .

3). C HagexHOCTBIO 95% yKa3aTh IOBEPUTENBHBIM UHTEPBAN AJI OLICHKU F€HEPaIbHOU Cpe/l-

HEH x,. .

Ob6cnenoBano o Becy (Kr) 20 kponukoB. Pe3ynbTaThl 00Cie0BaHMs MPEICTaBICHBI B Ta0-
TMLe:
Taonuma 1.

Ne  nabmo- Ne 3agaun

JNIEHUA 1 2 3 4 5
1 2 3 4 5 6
1 3,1 5,5 3,2 6,0 4,8
2 4,2 5.9 3,8 4,5 5.4
3 5,0 7.5 4,1 4,7 4,9
4 4,6 5.4 4,3 5,7 3.8
5 6,4 3.4 4,3 5,2 55
6 5.3 5,2 5,6 3,8 5,2
7 3.8 4,3 6,0 4,3 6,4
8 5,1 4,7 5,7 4,3 6,7
9 4,9 5.8 4,5 5,1 5.8
10 5.4 6.8 5,0 5,7 5.4
11 59 4,0 6,7 6,3 4,7
12 6,5 5.7 53 4,8 3,3
13 5,5 4,5 54 5,6 5,1
14 5.7 5.3 4,7 6,4 4,6
15 4,7 6,3 4,3 7,2 5.8
16 5,6 5,2 59 5,0 6,0
17 5.8 4,1 6,5 53 7,1
18 7,3 5,1 7,1 5,1 5,2
19 4,7 5,0 34 4,2 55
20 5,5 6,2 4,6 3,7 4,7




O6cnenoBano 20 TeAT XOJIMOTOPCKHUX MoMecel. X skuBasi Macca pH poKJaeHuH (KT) mpe/-
CTaBJieHa B Tabmure 2.

Tabmuma 2.
Ne gaoir0- Ne 3amaun
JICHUS 6 7 8 9 10
1 2 3 4 5 6
1 27 43 39 36 26
2 32 26 30 36 35
3 31 35 30 28 45
4 32 45 36 31 26
5 28 26 38 30 35
6 37 35 24 32 32
7 35 32 32 24 32
8 26 32 30 38 35
9 28 35 31 36 35
10 32 35 28 30 28
11 39 28 36 30 32
12 34 32 36 39 36
13 30 36 26 32 32
14 37 32 27 27 36
15 26 36 35 36 37
16 27 37 37 32 33
17 40 33 28 34 28
18 35 28 31 26 31
19 37 31 27 23 36
20 28 32 37 28 33

7. U3 - 8 IlocTpoeHue JIMHUM Perpeccuu.

B 3amagax Ne 1 — Ne 10 tpebyercs: 1). Haittu koadGuIEEeHT KOPpEIsSUn U CAeaTh BBIBOJ O
TECHOTE U HAIPABJICHUU JIMHENHONW KOPPEIALMOHHON CBSA3HM MEXIy Npu3HakamH; 2). CocTaBUTh ypaB-
HEHME npsaMoi perpeccun Y Ha X; 3). Hanectu Ha yepTex MCXOAHBIE TAHHBIE W MOCTPOUTH MPAMYIO

perpeccumu.

B ta6nune 3. [Ipeacrasnens o amuHe Tymd X (CM) B TOJIIMHE MINUAKa Y (MM) JUIsi CBUHEH

Pa3JIMIHBIX ITOPO.

B tabnutne 4. [Ipencrasiens uameperus y 10 tenst mo riyouHe rpyan X (CM) U )KHUBOM Mac-

ce Y (kr).
Tao0numa 3.
Ne HaOr0- Ne 3amaun
JNIEHUA 1 2 3 4 5
1 97 35 93 36 104 31 95 36 102 32
2 104 31 101 31 98 35 90 37 95 37
3 103 32 95 34 100 32 103 32 97 35
4 98 34 97 35 102 31 104 31 98 34
5 101 30 102 30 99 32 89 37 94 37
6 102 33 94 35 97 33 97 35 90 38
7 100 31 96 36 95 36 101 34 100 30
8 99 34 100 31 101 32 96 34 101 31
9 96 35 95 36 103 30 99 33 93 36




10 | 98 32 | 9237 | 983 | 10232 | 96 35 |
Tabnuua 4.
Ne gaoJro- Ne 3amaun
JICHUS 6 7 8 9 10
1 91 62 82 51 103 79 85 56 97 61
2 86 43 101 59 96 61 94 63 89 48
3 94 60 105 78 93 59 92 60 95 59
4 95 73 96 63 100 68 104 70 106 75
5 104 87 98 73 89 55 101 64 98 62
6 92 65 112 68 97 70 98 59 92 67
7 98 79 106 65 98 66 93 61 85 60
8 84 52 93 62 87 54 87 49 94 72
9 96 65 110 70 106 75 99 58 103 78
10 99 68 91 62 97 61 95 65 97 58

3.3 [lopsiiok BHINIOJIHEHH S 3aaHUI

Ilopsinok BbINOJIHEHHS 3aJaHUSA 10 MAMEMAMUYUECKOI CIAMUCMUKE
1. Ilocmpoenue cucmozpammsl u epaguxa SMRUpULECcKoU QYHKYUU pacnpeoeieHus.
1.1. Ilo uMeromuMcs 3Ha4eHUSAM CITyYalHOW BEJIMYUHBI TOCTPOUTH BAPUALIMOHHBIN PsijL.

1.2. Haiitu L e p
1.3. BpIOpaTh NpOMEXYTOK [a, b], B KOTOPOM PUHUMAET 3HAUYEHUS Cly4aiiHas BennyuHa. [Ipu 3Tom
hrx__ bel

<y - .
Jy4IIe B3sITh 3HAYCHHE ALY g, a€L , OIIM3KOE K “wim 11 3HAUCHHE , OJIM3KO0€E
K x;_l.'
1.4. Pa36urs [a, b] Ha 10 paBHBIX YacTell ~# TOUYKaMU @;-a=d <az<_<dy _b. Haiitu nnuny
b_
ﬁ~ ko _ﬂ'
IPOMEXKYTKOB "4, 10
1.5. CocraButh Tabmuiy 1:
Ywucito
Cepennna -
3HaUECHUNX
Neunrep- | I'paHuubl nH- | yyreppana. [Moncuer uncna "
3Ha4YeHUN X MOMNaBIIUX B "¢
BaJa. TepBaa. . g+ay ) s Fay v,
i A= (a;.a.y) 2 nmonaBmux B “i. | Vi 7= To0R

1.6. Ilo pesynbraTam TabIUIB! | TOCTPOUTH TUCTOrPaMMY U rpaduK SMIUPUIECKO (QyHKIMH pac-

MIpeACIICHHUS.

2. Oyenku napamempos pacnpeoeneHusl.

2.1 Haiitu BeIGOpouHOE cpenee * 1 Menuany.

z

2.2 HaiiTu HeCMeIeHHYIO OLIEHKY Jucrepcuy 1 .
2.3 HaiiTn MeuaHy 1 MEKKBapTUIIBHBIM pa3Max BHIOOPKH.

2.4 Cuuras, 4TO JaHHAA CiIy4aiiHas BEIUYMHA PacpeesieHa 10 3aKOHY N(@.9) yajitu JIOBEPUTEIIb-

HBIN HHTEPBAI JJIA MaTEMAaTUYICCKOI'O OXKHUJaHUsA, IIPUHAB 3a

BepositHocTH 0,95.
3. Ilposepka eunomeswl 0 xapakmepe pacnpeoeieHus Ciy4aHol 6eIUUHbL.
3.1 o popme rucTorpaMmsl ¥ 3HAYSHUSIM TOYCUHBIX OL[CHOK JJIi MATEMaTHYECKOTO OKUIAHUS U
JUCIIEPCUU BBIIBUHYTH TUIIOTE3Y O XapaKTepe paclpeeIcHUs.
3.2 IIpoBepUTh JOCTOBEPHOCTH BBIABUHYTOM TUIIOTE3BI, UCIIONB3YS KpuTepuil Ilupcona. [ storo:

oo i

, B3SIB B KaU€CTBE JIOBEPUTEIILHON



3.2.1 CocTaBuTh TabIMIy 2

Teopernueckas
BEPOSATHOCTh
I'paHuIbl Habimronaemast | monananus B Oxunaemas R
Ne unrepsana, | mareppana, | 1cTOTa, uHTepsan %, 4acToTa, (vi — np;)
J A=, ma) | Vi P mp; * np;
Cymma _ I%

1 3aII0JIHUTH CTOJOII 1 — 5 (10 cToy0Ia, OTMEUYEHHOT'O 3BE€30UKOi1).

3.2.2 Eciu oxxumaemMas yacToTra q’f{i, TO COCETHHUE MHTEPBAJIBI CIEAYeT O0ObETUHUTD (ITPU ITOM

BMECTO paccMmaTpuBaeMbiX 10 HHTEpBaIOB MOJIYYUTCS ¥ HUHTEPBAJIOB).
3.2.3 JIBa mociemHuX CTOJIONA 1 TTOCJIEIHIOK CTPOKY 3allOJIHUTh B COOTBETCTBUM C BHOBbH COCTaBIICH-
HBIMHA I/IHTepBa.HaMI/I.
r
2 v, -m)
G-

3.2.4 V3 TaOnuusl 2 HAaWTH 3HAYEHUE = 7P

3.2.5 3aaaTh ypOBEHb 3HAYUMOCTH a=0903
3.2.5 Haittu uucino crenereii ceobonst ¥ ——1, rne r — uucno ocraBmmxcs mnociie 00beIUHEHNS UH-

TEpBAJIOB,/ — YUCIIO HEU3BECTHBIX MAPAMETPOB PACIIPEACIICHUSL.
1
3.2.6 Io crenManbHBIM TabIMIAM HAliTH CTaTMCTHKY KpuTepus Ilupcona *-%r¥1,

T 2
3.2.7 CpaBHUBasi BEJIMYUHBI I8 y 1‘="H, MPUHATH PEIIEHUE O JOCTOBEPHOCTH IIPOBEPSAEMOM TUIOTE-

z 2
3bl HA YPOBHE 3HAYUMOCTH a=085 pony X8 < I"’-H_l, TO TUIIOTE3a IPUHUMAETCS, B IPOTUBHOM
CJIy4ae OTBEpPraeTcs.

3.4 [IpuMep BHINOJHEHUS 32/IaHUSA

Ilpumep. YToObI BBHINOIHUTH OIpENEIEHHOE 3aJaHue, JabopaTOpPHOH Kpwice TpedyeTcs, Io
MEHBIIIeH Mepe, 2 MUH, HO HUKorAa He TpedyeTcs 6osee 10 muH. Haiitu: a) pyHKIIHUIO pacpenencHus
BEPOSITHOCTEH; 0) BEpOSATHOCTH TOTO, YTO KpbICa BHIMOJIHUT 3aJlaHHE MEHee 4eM 3a 4 MHH; B) CpeaHee
BpEMSI BBIITOJIHEHUS 3a/1aHUA.

Pemenue. a) Paccmorpum ciyvaiinyro BenuuuHy T — BpeMsi, HEOOXOIUMOeE JJIsi BBIIOJIHEHUS 3a-
nanus. Tak xak mo0oe Bpemst Mexay 2 1 10 MUH OMHAKOBO BEPOSITHO, TO 1 SIBISIETCS PAaBHOMEPHO
pacmpeseneHHou cnyyaitHoii BenmuunHoi. [1o ycnoBuro, a =2, b =10. Torna

0, nmpux<?2
-2
F(x)= al ,npu2<x<10
I, npux>10
0) BeposITHOCTB TOTO, 4UTO KpbhICa BBIMIOJIHUAT 33JJaHUE MEHEE YeM 3a 4 MUH, COCTABIISCT:
4-2 2 1
F6)=——=—=—.
8 8 4

B) CpeaHee BpeMs BBIMIOJIHEHUS 3aJJaHUs XapaKTepU3yeT MaTeMaTHYECKOE OKHIAHUE CIydailHON
BenU4uHBL. Torma
2+10 12
2 2
Takum oOpa3om, cpeHee BpeMsl BHIITOJHEHUS 3aJaHUs COCTAaBIISIET 6 MUH.

M(X)= 6.



4. METOJUYECKHUE PEKOMEH/JIALIUU 11O
CAMOCTOATEJBHOMY U3YYEHUIO BOITPOCOB

4.1 Onepauuun Hag matpunamu. CBoiicTBa onpenenurtesieil. Permenune cucreM JUHeHHBIX
ypaBHeHuii. KpuBble BTOpOro mopsiaka.
[Tpu u3yueHuu Bompoca HEOOXOAUMO OOpaTHTh BHUMAaHHE HA PEIICHUS OAHOPOIHBIX CHUCTEM
JIMHEWHBIX YPABHEHUMN.

4.2 BexTopsl. CkajsipHOe poM3BeieHHEe BEKTOPOB. B3aumMHoe pacnoJsioskeHne nNpsiMbIX.
[Tpu m3ydenun Bompoca HEOOXOJUMO OOpaTUTh BHUMAHUE HA CKAISIPHOE MPOU3BEICHUE BEK-
TOpPOB B KOOPAMHATHOHU (opMme.

4.3 ®ynkunusa. CpoiictBa ¢ynknun. Crnoco0bl 3aganusi pynknuu. CBolicTBa mpenesia
¢dynkuun. PackpbiTHe OCHOBHBIX HeompenejgeHHocTeil. [Ipon3BoacTBeHHast GYHKIUSA B Cellb-
CKOM Xxo03s1iicTBe. I'eoMmeTpHYecKri, MEXaHUYECKHH CMbIC/IbI IPOU3BOAHOM. I pepennunal.

[Tpu n3ydeHnn Bompoca HEOOXOAMMO OOPATUTh BHUMAHKE Ha CIIEAYIONNE OCOOCHHOCTH:
MIPOU3BO/ICTBEHHAS (DYHKIIHMS B CEIbCKOM XO3sIHCTBE.

4.4 Psaabl. JInneiinble oqHOPOaAHBIE MU PepeHIHaATIbHbIC YPABHEHHS 2-I'0 NOPSIAKA C 110-
CTOSTHHBIMHU KO3(pPpunueHTamu.
[Tpu u3yueHnn Bonpoca He0OX0AUMO 00pPATUTh BHUMAHUE Ha CIIEAYIOIINE OCOOCHHOCTH:
IIPUIIOKEHUS ONIPENIETIEHHOTO HHTErpaa.

4.5 Knaccudukanus coObITHA 1 UX cBoiicTBa. @opmyJia noJiHOo# BepositHOcTH. DopmyJia
Bepnyiiu. JlokaabsHas u uHTerpaiabHas Teopemsl Myaspa-Jlannaca.

[Ipu u3ydennn Bompoca HEOOXOAMMO OOPATUTh BHUMAHKE Ha CIIEAYIONNE OCOOCHHOCTH:

3HAKOIICPCMCHHBIC PSAJIbI.

4.6 CraTucTH4ecKHe OLICHKH MapaMeTpoB pacnpeneaenus. Haxoxnenne 10BepuTeIbHO-
ro MHTEPBAJIA VIl CPeJHEKBAAPATHYeCKOro OTKJIOHeHUs1. CTaTHCTHYeCKHIT MeTO KOHTPOJIs
KayecTBa NPOYKIMH.

[Ipu uzydyeHnun Bonpoca HeOOXOAMMO OOPATUTh BHUMAHUE Ha CIIEAYIONINE OCOOCHHOCTH:
MMpaBUJIO TPEX CUT'M; TIOHATUC O 3dKOHC OOJIBIINX YHCE.

4.7 JIunus perpeccur. MeToa HaMMeHbIINX KBAAPaTOB. MHOKeCTBEeHHAs1 KOpPeIsiuus.
ITpu u3ydyeHun Bonpoca HEOOXOAUMO OOPATUTh BHUMAHUE Ha CIEAYIOIINE OCOOCHHOCTH: MHOXeE-
CTBEHHAs1 KOppeJIsuus.



IIpunoxenuel

®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOI’KETHOE OBPA30OBATEJILHOE
YUYPEKJIEHUE BBICIHIEIO OBPA3SOBAHUSI
«OPEHBYPI'CKUI TOCYJIAPCTBEHHBIV ATPAPHBIA YHUBEPCUTET»

Kadenpa pusuku

PE®EPAT

Tema peghepama

Boinmoauna:

CryneHt
Kypc, rpynma

Hanpasnenue noaroroBku

IIposepua:
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[Tpunoxenue?2

COJEP)KAHUE

1. BBenenue.
2.0OcHOBHAa4 4acThb.
3. 3aKIroyeHue.

4. CiucoK MCIOJIb30BAaHHOM JIUTEpaTypHI.



