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Pe3ynbTaThl OCBOEGHHS YUeOHOH JUCHUIVIMHBI «MaTeMaTHKa»

[ITTICC3 (CIIO) no crieLxaJbHOCTH
23.02.03 TexHuueckoe 00CTyKMBaHWe U PEMOHT aBTOTPAHCTIOPTHBIX CPeJICTB

Koapi
KOMIIeTeHI[Hi
o ®I'ocC

KoMmnerennuu

Pe3synbTaT 0cBOeHUA

1

2

3

O01He KOMIIeTeHIIHH

OK 01

Bribupats criocoOsbl pertieHust
3ajau npodeccroHanbHON
JiesiTeNTbHOCTH, TIPUMEeHUTEe/TbHO
K pa3/IMYHbIM KOHTEKCTaM

3HaTh: aKTya/IbHbIN NPO(eCCHOHaIBHBIA U
COLMa/bHBIM KOHTEKCT, B KOTOPOM
TIPUXOJUTCsE pabOTaTh U KUTh; OCHOBHbIE
VICTOYHUKU MH(OpMAaLX U pecypchl Ajist
pelieHUs 3a/iau U pobsieM B
npochecCroHaTbBHOM W/ COL[MA/IbHOM
KOHTEKCTe; a/TOPUTMBbI BbINOTHEHMs1 paboT B
NpodheCCHOHAILHOM 1 CMEXKHBIX 00/1aCTsIX;
MeTOo/IbI paboThI B TPO(eCCHOHATBHOM U
CMEKHBIX C(pepax; CTPYKTYpY I/1aHa [yist
peleHUs 3a/jau; TIOPSZIOK OLIEHKU
pe3y/bTaTOB pellieHHs 33734 NMpodeCCoHaTbHOM
JiesiTeTbHOCTH

YMeTtn: pacrio3HaBath 3a7iauy W/vim
nipo6siemMy B podeCCUOHATBLHOM U/WUH
COLMA/TBHOM KOHTEKCTe; aHa/TM3UPOBaTh 3a/1auy
W/W po6sieMy U BBIZIE/ISITH €€ COCTaBHbIe
YaCTy; OTpe/ie/IsiTh 3Tarlbl PellieHys 33/jauy;
BBISIB/IAIT U 3(P(EKTUBHO MCKaTh MH(POPMALIMIO,
HeoOX0JUMYEO ZIJIs pellieHusl 3alaukl U/Wu
1po6sieMbl; COCTaBUTb I/1aH AeHCTBUS;
orpeieNIuTh He0OX0JUMble pecypChl;
BJIaJIeTh aKTyaJIbHBIMU METO/IaMH PabOTHI B
npogecCHOHaNbHOM U CMEXHBIX Cepax;
peann30BaTh COCTaBJIeHHbIM T1/1aH;
OLIeHMBATh pe3y/bTaT U MOC/Ie/ICTBUSI CBOUX
JleliCTBUM (CaMOCTOSTE/TbHO UK C TIOMOLL[bIO
HaCTaBHUKA).

OK 02

HWcrnonb3oBaTh COBpeMEHHbIe
Cpe/cTBa TIOKCKa, aHa/u3a u
WHTepIipeTaluy uHGopMalyu u
vH(MOPMaLMOHHbIE TeXHOJIOTUU
JUTSI BBITIOJTHEHUS 3a7jau
rpodeccuoHanbHOU
JIesiTe/IbHOCTH

3HaTh: COBPeMeHHbIEe CPe/ICTBa MOUCKA, aHa/In3a
Y MHTepIIpeTaLyy THPOpMaLIK; HOMEeHK/IaTypa
MH(OPMALIMOHHBIX NCTOYHUKOB, TIPUMEHSIEMbIX B
Mpo(eCCUOHATLHOM JeATeTbHOCTU; TIPUEMBbI
CTPYKTYPUPOBaHUs1 MH(opMaLyy; (popmar
ocopmIIeHVsE pe3yJIBTaToB TOMCKa MH(OpMarLyn.
YmeTn: onpesiensaTh 38134 11 TOVCKa
rH(bOpMaLyY; orpe/iesisiTb HeoOX0UMble
VICTOUHVKY MH(OPMALIMK; TJIAHUPOBATh TPOLIecC
TIOMCKa; CTPYKTYPUPOBATH TO/Ty4aeMyto
MH(bOpMaLIVIo; BbiZIe/sTh Hanbosiee 3HaUMMOe B
riepeuHe MH(OpPMaLVK; OLIeHUBATh
TMPaKTHYeCKyr 3HaUMMOCTb Pe3y/IbTaToB
TIOMCKa; 0POPMIISITE pe3y/IbTaThl MOUCKA




OK 03 [InanvpoBaTh M peany30BbIBaTh
coOCTBEHHOE
npogeccroHaNbHOe U
JIMYHOCTHOE pa3BUTHE,
NipeArpUHUMATebCKYH0
JlesITe/IbHOCTh B
npogeccroHanbHOM cepe,
WICII0J/1b30BaTh 3HaHUA I10
(brHaHCOBOW I'PaMOTHOCTH B
Pa3/IMYHbIX )KU3HEHHBIX
CUTYaLUsIX

3HaTh: CoflepKaHUe aKTYa/lbHOM HOPMaTHWBHO-
TPaBOBOM JIOKYMeHTalLM; COBPeMeHHasi HayuHasi
u nipoceccroHabHast TEPMUHOJIOTHS;
BO3MO)KHbIE  TPAaeKTOpUM  IMPOeCCHOHAEHOTO
pasBuTHsI U cCaMO00Opa30BaHus;

OCHOBBI TPe/IIPUHUMATe/TLCKOU IeSTTe/TbHOCTY;
OCHOBBI (P)MIHAHCOBOM I'PAMOTHOCTH; TTpaBU/Ia
pa3paboTKu OM3HeC-TIaHOB; MOPSZIOK
BBICTPaMBaHUsI TPe3eHTaLUU WIeN OTKPBITHSI
COOCTBEHHOIO [Iefla; KpUTEPUU OLIeHKU
VHBECTULIMOHHY!O TPHB/IEKaTe/TbHOCTh
KOMMepUeCKUX hfiel B paMKax
1poeCCMOHATLHOM J1eSITe/TbHOCTH.

YMeThb: onpe/ieNnsTh aKTyalbHOCTh
HOPMAaTHBHO-TIPABOBOM IOKYMEHTAaLH B
1poheCCUOHALHOM /lesiTe/TbHOCTH; TIPUMEHSITh
COBpPeMeHHYH Hay4yHYH0 MPo(deCcCOHaTbHYH
TEPMUHOJIOTHIO; OTIpe/ie/IiTh U BEICTPauBaTh
TPaeKTOPUU NMPodeCCHOHATTBHOTO Pa3BUTHS U
camoo00pa30BaHusi; BbISB/IATH JOCTOMHCTBA U
HeJIOCTaTKX KOMMepUeCKO# U/ieu; Ipe3eHTOBATh
WJIer OTKPBITHSI COOCTBEHHOIO /le/ia B
nipodeCCUOHATLHOM JeSITeTbHOCTH; OTIPe/IeNITh
VHBECTULIMOHHYO TPHB/IEKaTe/TbHOCTh
KOMMepUeCKUX hfiel B paMKax
1po(eCCMOHATILHOU JIeSITe/TbHOCTH.

TpeOoBaHus K pe3y/IbTaTaM O0CBOEHHUS AUCIUTLIMHBI:

yMemb:

¥ — peiaTh 06bIKHOBeHHbIe AuddepeHianbHbIe ypPaBHEHHSI.

3HAmMb:

31— OCHOBHBbIE TIOHATUS U MeTOJbl MaTeMdaTHUUYeCKOTI'O dHa/I134,

3, — OCHOBHBbIE TIOHATUS U MeTObI ﬂHCerTHOﬁ MdTeMdTHKH,

33 — OCHOBHBbI€ TIOHATHUA U METOJbI TEOPHUN BepOHTHOCTeﬁ 1 MaTeMaTU4eCcKOu CTaTUCTHUKU;
34— OCHOBHBIE UHCJ/IEHHBIE METOAbI peleHus IMPUK/IaAHbIX 3d/ia4.
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(oHAa OLlEHOUYHBIX CPEACTB

[ITTICC3 (CIIO) no crieLxasbHOCTH

23.02.03 «TexHuueckoe 006CTY>KMUBaHHE U PEMOHT aBTOMOOW/IbHOTO TPAHCITOPTa»
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1 2 3 4 5 6
4 Pazpgen 4. OK 0.1, OK 02, 57 [IpakTrueckas
Teopus OK 03, pabota Ne6 «Teopusi 80
BepOATHOCTEN U 33 BEPOSITHOCTEN»
MaTemMaTHyecKas [IpakTnueckas
CTAaTHCTHUKA pabota Ne7
«BapuaronHslie psjpl 60
Y UX YUCJIOBBIE
XapaKTePUCTUKMN.
IIpoekT
«I[IpumeHeHue 1
MaTeMaTUKW»
Bcero: 233 344

MeToyKa NpoBeieHHsI KOHTPOJIA 10 MPOBepKe 0a30BbIX 3HAHUH MO0 JUCITUILIMHE
«MareMaTuKa»

@®opMbl KOHTPOJIS TIO TTPOBepKe 0a30BbIX 3HAHUM 10 AUCLUIIIMHE «MareMaThKa»:
1. nmpaktuueckast pabora (ITP);

2. poexT (IT);

3. TrectupoBanue nucbMeHHoe (TCr).

HHcmpykyus 0415 00yuarouwjuxcsi no ébino/HeHU0 Npakmuy4eckou pabomsi:

[MTpakTrueckas paboTa BBIMOJIHSIETCS Ha 3aHSATHH.

Bpewms BbimosiHeHus 1 yac (45 MuH.).

Mo pe3ynbraTtam paboThl 0hopMIsieTCsi 0OTYeT, KOTOPBINA COJIePKUT:

1. Ha3BaHMe mIpakTHUeCKOl paboThL.

2. 3agaHue.

3. [TosiHOe, 060CHOBaHHOE pellieHre U OTBeT.

PerieHre 10/KHO OBITH MaTeMaTHUYeCKHd IPaMOTHBIM, TOJIHBIM. MeTo/ibl pellieHusi, OpMbl
ero 3arnucy 1 (GopMsl 3arrcy OTBETa MOT'YT ObITb Pa3HbIMMU.

Hucmpykyuss 01s olOyuaowjuxcsi no e6binoaHeHulo npoekma «IIpumeHeHue
MamemMamuKu»:

ITnax pabombl HA0 NPOEKMOM:

1. TToctaHoBKa mpoO6/ieMbl, BbISIBJIEHHE €€ TPUUKH, (POPMYJTUPOBKA II€JTH BBITTOJTHEHMUS
TPOEKTa, BbIIBI)KEHHE TUTIOTe3bI.

2. [TnanupoBaHue feATenbHOCTH (paboTa B Masbix Tpyrmax): (opMUpOBaHHe TPYIIIL,
BbIOOD OTBETCTBEHHBIX 3a cOOp WHGpopMaimu, ee odopmeHUe, TpeJCTaBlieHHe U T. [.,
CoCTaBJieHHe T1aHa paboThI HaJ| IPOEKTOM.

3. Tlouck wuHpopmarmu: pabota ¢ yuyeOHOM U CIIPABOYHOM JIUTEpaTypoM, C
3/IeKTPOHHBIMU 0a3aMu uH(opMalM, cOop Marepwasna KaKIbIM UYJ€HOM TPYIIIbI TI0 BCEM
BOMpOCaM TIpoekTa, 0OMeH WHGopMaleli ¢ ApyriMHA WieHaMM KOMaH/ibl, 00CYXK/ieHre ee U Ha
OCHOBe 00CYXK/eHWs TIpOW3BeJeHHe aHaaM3a, CUCTeMaTh3alud U 00paboTKM coOpaHHOTOo
MaTepuara.

Hcnonb3ylime ucmouHuKu:

1) Maremarvika. COOpHUK 3a/ja4 TIPOQM/IBHON HaripaBaeHHOCTH [ Tekct] : yueb. nmocobue st
yupexx/ieHnii Had. u cpef. rpod. obpasoBanusi / M.U. BammakoB. — M. : M3parensckuii LieHTp
«Axazemus», 2012. — 208 c.




2) basbl faHHbIX, MTH(OPMAaLIMOHHO-CIIPABOYHbIE U IOMCKOBbIE CHUCTEMBI:

a) D/1eKTPOHHO-61bMoTeuHast cucteMa «M3aaTenbeTBa «JlaHb» [ D1eKTPOHHBIN pecypc] /
00O «U3patenscTBO JlaHb». — 3nekTpoH. fgaH. — CI16 : OO0 «M3patenbctBo JlaHb», 2010-
2015. - Pexxum goctyma: http://e.Janbook.com, Heobxoguma perucTpaiiys. - 3ari. ¢ 3kpaHa. - f13.

PYcC.

b) HayuHass 3nekTpoHHass OuO/MMOTEeKa [DEKTPOHHBIM pecypc]: HMHGMOPMALMOHHO-
aHA/IMTUYECKWI TIOpTal B 00/1aCTH HAyKH, TeXHOJIOTWH, MeAWLMHBI U obpa3zoBanus / OO0
HayuHast s/ekTpoHHass OubOIMOTeKa. — DyeKTpoH. AaH. — M : OOO HayuHasi 3/eKTpOHHast
6ubmioreka, 2000-2015. - Pexxum goctyma: http://elibrary.ru, Heo6xoauMa peructpaius. - 3ari.
C 9KpaHa. - f3. pyc.

c) OnekrpoHHasi 6ubmoTeka Kocrpomckoit 'CXA [DnekTpoHHbI pecypc] / @T'BOY
BITO Koctpomckast 'CXA. — DnekTpoH. faH. — Pexxum goctyna: http://lib.ksaa.edu.ru/marcweb,
Heo0OXx0/iMMa perucrpanusi. - 513. pyc.

4. TlpoaykT mpoekTa: odopMaeHHe CTeHra3eTbl WM Tpe3eHTalid, C 00s3aTe/lbHbIM
BK/IIOUEHHEM 3a/jau Ha TIpUMeHeHre MaTeMaTUKH.

5. IlpeacraBieHre pe3ynbTaTOB pabOThI Haj TMPOEKTOM: COOOIIeHHe, Tpe/CTaBIeHHe
CTeHra3eTbl WM TIpe3eHTAllud, BBIBOJ, O [OCTW)KEHWU LieJd TIPOeKTa, OTBeThl Ha BOTIPOCHI
CyliaTesnei.

6. OrleHKa pe3y/ibTaToOB pabOThI Hafl POEKTOM: CO CTOPOHBI TIPeroiaBaTeris, CIyliaTesie,
yuaCTHUKOB TTPOEKTa.

Kpumepuu oyeHku caywameneli:

1. Tema npoekma packpbima.

2. OpueuHanbHocmb U codepicamenbHOCmb  (oOpMbl  npedcmasneHusi  pe3yabmamos 8
mamemamuuecKoli 2azeme.

3. Hosu3Ha uH¢opmayuu.

4. Teopueckuil nooxo0.

5. [Ipakmuueckasi 3HaUUMOCMb pe3yabmamos.

6. I'pamomHoCMb U OCMbICIEHHOCMD U3/10JCEHUs Mamepuand 8 Xooe npe3eHmayuu.

JononHumenbHble Kpumepuu oyeHKU npenooagamenem
1. BepHo onpedeneHbl yeau u 3adayu pabomni.

2. BepHo pacnpedeneHbl poau 8 2pynne.

3. OnpedesieHbl UCMOYHUKU UH(pOpmayuu.

4. DcppekmusHoe compyoHuUecmeo 8 2pynne.

AHKema camooyeHKu ycnewHocmu:

1. A onpedensn yeau u cmasua 3a0avu

2. 51 8bl0gucan 2unomesbil

3. 5 omobpan codeprcamenbHblli meopemuueckuil Mamepuan 0/s npoekma
4. 5 pewun 3a0auy no meme ucc1e008aHusl

5. 5 coenan ebiBOObI

6. 5 npuHuMan yuacmue 8 CO30aHuUU cmeHzazemnl

7. 51 ebicmynus ¢ coobujeHuem no meme uccae008aHusl

8. 51 omeemun Ha 8onpockbl npoekma.

7. TloaBeneHre UTOrOB PabOThI HaZl IPOEKTOM.
HHcmpykyus 0415 00yuaroujuxcsi no ébino/HeHU0 NUCbMEHHO020 MeCcmupo8aHusi:

Ha BbinonHeHwe mMcbMeHHOro Tecta OTBOAUTCA 90 MuHYT. TecT BBINOJIHSETCA
nricbMeHHO. TecT copepxuT 30 3aganuii. Cpeji HUX BCTPeuaroTcs 3aZiaHus 4 TUTIOB:



1. Ha BBIOOD OJHOTO TpaBU/ILHOTO OTBeTa (B Bariem GsiaHKe OTBETOB PSIOM C HOMEPOM
3a/jaHusl YKa)KUTe HOMep TIPaBU/IbHOTO OTBETa);

2. Ha BbIOOp HECKOJBKMX TPAaBU/IBHBIX OTBeTOB (B Bariem O1aHKe OTBETOB psiioM C
HOMEepOM 33/IaHus1 YKa)KUTe HOMepa MPaBUIbHBIX OTBETOB);

3. Ha BBeJ/leHMe TIpaBWIHHOTO OTBeTa (B Bariem OaHKe OTBETOB DPSJOM C HOMEPOM
3a/laHUs] YKa)KUTe TIPaBWILHBIN OTBET B BU/IE 1[€JIOT0 UKC/Ia UM KOHEUHOU AeCITUYHOU Apo6H);

4. Ha CoroCTaB/ieHWe BYX CIHUCKOB (B Bamem 6siaHKe OTBETOB pSiIOM C HOMEpPOM
3a[laHUsl YKaKUTe J/Isi HOMepa 3/ieMeHTa U3 TepBOro CT0J/IOMKa COOTBETCTBYIOLIMM HOMep
3/IeMeHTa U3 BTOPOTO CTOJIOMKA U3 TEKCTa 3aJjaHusl).

Pasaen 1. MATEMATUYECKUI AHAJIN3
KonTtponupyemsble komnerenumu (win ux yactu): OK 0.1, OK 02, OK 03.
ITpakmuueckast paboma Nel «BbruucaeHue npeodesog»
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2 2
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a) lim ———— a) im ——
»=12x" +3x—5 =2 —3x—10
17 b lim 4x° 4+3x> —x 18 by lim 4x° +3x° -I—l;
xmoo X —|—3x—|—4 x—oo S5x42
c) lim m c) lim —>—.
=0 Oy x=0 §in 8x
x2+8x+15 . 3x  +4x+1
a) llm — a) lim —/——;
x5 x? +3x—10 ==l x* 4+ 3x+2
— 2_
19 b) lim xer3 : 20 | b) lim Ll
x—>oc3x —2x +1 X— 00 4x _Sx +2
i 3
c)hmw. c) lim al
x— 0 X x—0 Sll’llOX

Kpumepuu oyenku:

KomuuectBo 6ansoB, BbICTaB/IsseMbIX 3a BHITIOJIHEHUE 3a/JaHU, 3aBUCUT OT MPaBUIbHOCTH
OoTBeTa U TIOJHOTHI  pellleHWsl, TIOKa3blBalollleli  BjaJileHWe OCHOBHBIMM — MeTOJaMU
MaTeMaTHU4eCKOro aHau3a: BbIYMC/IeHUs TIpe/lesioB.

3a pelleHrde, B KOTOPOM OOOCHOBAHHO TIOJIyYeH TIPAaBU/IbHBIA OTBET, BBICTABISIETCS
MaKCUMasibHOe KoJMuecTBO OayioB. CHWKeHHMe 0asijloB TIPOU3BOAWTCS TP HEJOCTaTOUHOM
000CHOBaHMY, He3aKOHUEHHOCTH pellleHus, He3HaUWTe/bHbIX BBIUUCIUTENbHBIX OMIMOKax Mpu
BEPHOM XO/le PaCcCyKJeHUM.

bannel 3a 3ajaHMe He HAUMC/SIOTCS TIPU OTCYTCTBUM pellleHUs U TPyObix olImbkax.
[TpaBUIBHBIN OTBET MPU OTCYTCTBUM TEKCTa pellleHus oLjeHrBaeTcsi B 0 6asioB.

IIpakmuueckas paboma Ne2 «HUccnedoeanue pyHKyutli u nocmpoeHue 2paguxoe»

3adanue Ne 1.

[TpoBecTy MoJiHOe UCC/IefoBaH1e QYHKIMU V = J(X) u MOCTPOUTH ee rpaduK.

WccnepoBanue (GyHKLUY peKOMEHAyeTCs IPOBOUTD M0 C/aefyIoleld cxeMe:

1) HaliTi 06/1aCcTh OrpesienieHus1 GYHKLUY;

2) uccneoBaTh (PYHKLMIO HAa HETIPEPBIBHOCTD;

3) uccienoBaTh (DYHKLMIO Ha YeTHOCTb;

4) HaliTM MHTEPBaJIbI BO3pacTaHus (yObIBaHUs) PYHKIMU, TOUKH SKCTPEMYMA;

5) HaliTK UHTEPBa/Ibl BHIMYK/IOCTH (BOTHYTOCTH), TOUKU Teperuba rpadguka GpyHKLINM;

6) HaUTM TOYKM TMepeceueHUsi Tpadvka (YHKLMA C OCAMU KOOpAMHAT (ecid 3TO
BO3MO>KHO);

7) HaTU aCMMIITOTHI rpaduKa (QyHKLUY;

8) no pe3ysbTaTam UCC/IeL0BaHUS TIOCTPOUTH rPa(UK (QyHKLIUHU.

Homep BapuaHTa yv=f(x)
> _14
1 - 7
d x—-4
2
p) :x7+16
x+3
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3 _ x2+21
x=2
x*+8
4 =
x+1
2
5 = x°+9
X
2
6 _Xx 15
x+4
x* =5
7 =
Y x—3
8 _ x*+5
x+2
2
9 = x°+3
x—1
2
10 y= x“+4
X
2
11 _ X+ 9
x+4
x* -8
12 =
Y x=3
2
13 _X 3
x+2
2
X
14 =
Y x—1
2
15 y= x"+1
X
2
16 _X +24
x+1
x?-14
17 =
d x—-4
2
18 _X +16
x+3
2
19 _X +21
x=2
2
20 _x +8
x+1
3adanue Ne 2. PeluiviTe 3a/1auy:
Howmep 3azaua
BapHaHTa A
1 2
1 TpeGyeTcst BLIPBITL CUIOCHYIO My V=32 M C KBa/IpaTHBIM JJHOM TaKUX
pa3mepoB, uToObl Ha OO/MIIOBKY €e CTeH M J[Ha TOLIJI0 HauMeHbIIlee
KOJTMUeCTBO MaTepuasa. KakoBbl ZIO/DKHBI ObITh pa3Mephbl SIMbI?

11



CKopocTh ~ pocTa y  MOMNylstuM X 3ajaHa  (opMysioi
y=0,001x(100—x). Ipu kakom pasmepe MOMyJIALMKA 3Ta CKOPOCT
MakKCuMasbHa?

. 2
HaiiTu Tm0/0)KMTeIbHOE UMCIO X, uTOOBI pPa3sHOCTb X — X ObLIa
HauOO/JIbIIeH.

[1omaab MpsAMOYroIBHOrO y4yacTka 3emau 144 M°, IIpy Kakux pasmepax
yJacTKa Ji/IMHa OKpy»Karolero ero 3abopa 6yger HauMeHbLIen?

Yucno 20 pa3noXkWThb Ha [Ba C/laTaéMbIX TakK, YTOObI WX IPOH3BeJeHHe
ObLIO HAUOOJIBLIIUM.

ITpoBosiokoi aymuHON 20 M TpebyeTcsi Oropoguth Kiaym0Oy, KoTopas
JO/DKHA UMeTb ()OpMy KPYroBoro cektopa. Kakoit ciefgyet B3siTb paZiyc
KpYyTa, YTOObI I/I0IaZAb KTyMObI Obljla Hau0OJTbIIEeH?

Ha#iTu umcno, KoTopoe B CyMMe CO CBOMM KBaJpaTOM [aeT 3TOH CyMMe
HavMeHblllee 3HauUeHHe.

TpebyeTcst oropoautb 3ab0poM  MPSIMOYTOJIbHBIA  y4acTOK — 3eM/IU
miouaApio 294 M? M pasfieNuTh, 3aTeM 3TOT Y4acTOK 3a60poM Ha zBe
paBHble yacTd. [Ipy Kakux JMHEHHBIX pa3Mepax ydyacTKa JJIMHA BCEro
3ab0pa OyZieT HauMeHbl1ei?

Oropoj, npsIMOYro/ibHOM (DOPMBI OTOPO’KEH U3rOpo/iblo, AJIMHA KOTOPOU
72 M. KakoBbI ZIO/DKHBI ObITH pa3Mepbl 0T0po/ia, YTOOBI €ro IJIoIa/ s Oblia
HauOOoJIbIIIeN?

10

Hdetasib W3 JIMCTOBOTO ’Kele3a uMeeT (oOpMy paBHOOeIPEHHOTO
TpeyrojibHUKa C 00kKoBO# cTopoHOoM 10 cM. KakuM [0/DKHO OBITH
OCHOBaHMe TPEeYToJIbHUKA, YT00bI ero Tiolia b Oblia HanboJIbIIeH?

11

Kakoe TmoJiO)KUTE/IbHOE YHUC/IO0, Oyayud C/I0)KEeHHBIM, C OOpaTHBIM eMy
YHMCJIOM, /1aéT HAaUMEHBLIYI0 CYMMY?

12

Yucno 8 pa3buTh Ha /iBa TAKMX C/laraeMbIX, YTOObI CyMMa X KyOOB Oblia
HalMeHbILIeH.

13

Yucno 8 paB6I/ITB Ha ABd TdKHMX C/ldI'deéMBIX, YTOOBI CyMMd UX KBd/[IpaTOB
Obl/Ia HAUMEeHbIIIeH.

14

3aBUCUMOCTb MeXJy YpO)kaeM O03WMOM MiIeHWLbl y (1/ra) U HOPMOM
rnoceea ceMsH x (MJIH. 3epeH/ra) Bblpaxkaerca  (opmynoun

2 .
y=5,6+8,1x—0,7x". Haiingute HOpMy 1oCeBa CeMsH [Jist TOTO, YTOObI
MOJTYYUTh MaKCUMa/bHbIA YPOyKau.

15

V3 mpsMOYroJibHOrO JKMCTa XecTu pasmepoM 24 x9cm  Tpebyercs

W3rOTOBUTh OTKPBITYIO KOPOOKY, BbIpe3as IO yrjaM JIUCTa paBHbIE
KBaZIpaThl ¥ 3arvbasi OCTaBIIKECs OOKOBbIE TIOJIOCHI TIOZ TMPSMBIM YIJIOM.
KakoBa [l0/DKHa OBbITh CTOPOHA BBIPE3aéMbIX KBAZIpaTOB, UTOOBI
BMECTUMOCTh KOPOOKH Oblla HauOOoIbIIIei?

16

3aBUCUMOCTL CYTOUHOIO y[OS y B JIMTPax OT BO3pacTa KOPOB X B rofjax
2 .
onpegensiercss ypasuenveM ) =—9,53+46,86x —0,49x", x>2. Haiitu

BO3pPAaCT [JIOMHBIX KOPOB, TIpU KOTOPOM CYTOUHBIA yaouW Oyger
HauOOJIbILINM.

17

2 an
[Tnoujaape NpsAMOYroJibHOrO TpeyrosbHUKa 6 cM™ HalijuTe HanMeHblliee
3HaueHue M/IOUjaAd  KBaZipaTa, IIOCTPOEHHOIO HA TUIOTeHy3e
TPeyroJibHUKa.

18

[nvHa, mmMpuHa U BbicOTa 0aka, UMeroIero (opMmy MpsSMOYrObHOTO
napasijiesienuresia ¢ KBaJpaTHBIM OCHOBaHUEM, COCTABISIOT B cymme 36
cM. YeMy paBeH HanbosIbIIMH 00beM Takoro Oaka?

19

TpebyeTcst M3roTOBUTh KOHMUECKYIO BOPOHKY C 00pasyolieid, paBHoH 20

12



cMm. KakoBa fo/pKHa OBbITH BBICOTA BOPOHKH, UTOObI €€ 0O0BEM ObLI
HauOOJIbILIUA?

20

OTKpBITHIA uaH umeeT GpopMy LpmHApa 06béma, V =277 M. Kakosl

JA0J/DKHBI OBITh pagnuyCc OCHOBAHHUA W BbICOTA UYdHA4, yTOOBI Ha €ro
N3Tr0TOBJIEHHE YIIIJIO HaMMeHbIIee KOJIMYeCTBO MaTepI/IaJIa?

Kpumepuu oyenku:

KomnuuectBo 6anioB, BHICTaB/IsIeMBIX 3a BbINOJHEeHWe 3a[JaHUM, 3aBUCUT OT MPaBUIbHOCTH
OTBeTa W IOJIHOTHI pelleHus], NOKa3blBalOIMX 3HAHWEe OCHOBHBIX TMOHATWUW, METOJOB M 3ajau
I depeHLIMaTbHOTO UCUKCIEHUS.

3a pelleHde, B KOTOPOM OOOCHOBAHHO IIOJy4eH TIIPAaBU/IbHBIA OTBET, BBICTABJISETCS
MaKCHUMajbHOe KOonn4ecTBO 0OanoB. CHipKeHue OasiioB IPOUW3BOJAUTCS IPU HEZOCTaTOUHOM
000CHOBaHUM, He3aKOHUEHHOCTH pellleHus, He3HaUWTe/bHbIX BBIUUCIUTEIbHBIX OMIMOKax Mpu
BEPHOM XO/le PaCCY>KJeHUM.

Bannbl 3a 3a/jaHye He HAUYMC/ISIOTCS TIPU OTCYTCTBUM DeIIeHWs W TpyObIX OmimMOKax.
[IpaBUIBHBIN OTBET MPU OTCYTCTBUM TEeKCTa pellleHus oLjeHrBaeTcsi B 0 6assioB.

ITpakmuueckas paboma Ne3 «I'eomempuuecKue npusoiceHus: onpedejieHHO20 UHMezpana»

3adaHue Ne 1.
BbrunciuTh muioiia b GUryphl, orpaHiueHHON AaHHBIMU JTUHUAMU. [TocTpouTs durypy.

HcxoOHble 0aHHble 015 pewleHus 3a0ayu

Ne BapuaHTa JInaumn

1 2
1 1

y:Exz—x—H, y:—%x2+3x+6
2 1

y:5x2+x+2, y:—%x2—5x+7
3 1 2

y:§x2—3x+2, y:—§x2—2x—|—4
4 y=2x"+6x-3, y=—x"+x+5
5 y=3x"-5x—1, y=—x"+2x+1
6 y=x>=3x—1, y=—x"—2x+5
7 y=2x"—6x+1, y=—x"+x—1
8 1 2

y:§x2—2x—4, y:—gxz—x—2
9 y=x>=5x-3, y=-3x"+2x—1
10 y=x"—2x-5 y=—x"—x+1
11

y:%xz—Zx—S, y:—%xz—x—i—l
12 1

y=§x2—|—3x—2, yz—%xz—x+3
13

y=2x>—6x—-2, y=—x"+x—4

13




14

y=2x>+3x+1, y=—x"—2x+9

15 y=x"—-2x—4, y=—x"—x+2

16 [, [,
=—x"—-3x—2, y=——x"—Tx+3
a YT

17

y=2x"+4x-7, y=—x"—x+1

14




1 2
18 y=-3x"+2x—1, y=x"—5x-3
19 1, 1,
=—x"—-3x—-1, y=——x"—x+2
) 7
20

y=2x"+4x-7, y=—x"—x+1

Kpumepuu oyenku:

KomuuectBo 6ansioB, BbICTaB/IsseMbIX 3a BITIOJIHEHUE 3a/JaHUi, 3aBUCUT OT MPaBUIbHOCTH
OTBeTa U TOJIHOTHI pellieHUs], MOKa3bIBAIOLIUX 3HaHWEe OCHOBHBIX MOHSITUM, METOJOB M 3ajau
VIHTEerpajbHOI0 MCUHC/IEHUS.

3a pelleHde, B KOTOPOM OOOCHOBAHHO TIOJIyYeH TIPAaBU/IbHBIA OTBET, BBICTABJISIETCS
MaKCUMasibHOe KoJinuecTBO OayioB. CHWKeHHWe 0asijloB TPOU3BOAWTCS TPU HEJOCTaTOUHOM
000CHOBaHUY, He3aKOHUEHHOCTH pellleHus, He3HaUWTe/bHbIX BBIUUC/IUTENbHBIX OIIMOKax Mpu
BEPHOM XO/le PaCcCyKJeHUM.

bansibl 3a 3ajaHMe He HAUMC/ISIOTCS TIPU OTCYTCTBUM pellleHusi U TpyObIX oLInOKax.
[IpaBUIBHBIN OTBET MPU OTCYTCTBUM TEeKCTa pellleHus oLjeHrBaeTcsi B 0 6asioB.

ITpakmuueckas paboma Ned «/Jugp¢pepenyuanbHbie ypagHeHus»

3adaHue Ne 1.
Haiitu obiiee perieHve auddepeHiiagibHOTO ypaBHEHMS.

Howmep OuddepeHiimanbHoe Howmep HuddepeHiinanbHOe ypaBHeHHe
BdpHWdHTA YPdBHEHHE BdpHUdHTA
1 1+ )dx = xdy 11 (x2 — l)dy —2xydx =0
2 (1+ y)dx—(1-x)dy =0 12 ye'dx—dy =0
3 J1+ v dx = xdy 13 ycos xdx = sin xdy
4 1+ )dx+(1+x*)dy=0| 14 |sinydy+5(x*+x+1)dx=0
d. d ?
5 T+ o0 15 & _lty
siny cosx dx 1+x°
6 (" +x*)ydx—5dy =0 16 (1+ % )dx—x'dy =0
? d d
7 M+5dx=0 17 2y + 3y =0
e’ X+x y -y
8 (\/;+y2)x2dy+dx:0 18 ydx +sin® xdy = 0
9 e’dx—2e"dy=0 19 5%dy+y’dx=0
d d *

—+ =
5x°+3x 2y’ —y

2y +2




3adaxue Ne 2.
Haiitu oOiiee perenue (00O1Mii MHTErpas) ypaBHeHUsI.

Howmep HuddepeniimanbHoe Howmep HuddepeniinanbHoe
BdpHUdHTA YPdaBHEHHE BdpHUdHTA YPdBHEHHE
1 x—y'=1 11 x+yy' =0
2 y+Nl=-xy'=0 12 y' —yetgx =0
3 yx=y 13 y'cos’x=y
4 y'+2yx=0 14 xy'+2y=0
5 y'—SX:O 15 R
X x+4
6 y' —ytgx=0 16 (x+1)y'—y=0
7 y'+ye =0 17 Y +(x* =5x+2)y=0
8 y'sin® x=2y 18 277y —1=0
i 1 1
9 Sl'nyyr_lz 19 ; yr+ 2 -0
SIn x x" —3x y + 2
10 22 20 2y -5 =0
COS y y+2
3adaHue Ne 3.

Haiitu oO6ijee pelieHWe JWHEMHOTO OJHOPOJHOTrO AW depeHuaNbHOTO YpaBHeHUs
BTOPOTO TMOPsiJKa C MOCTOSTHHBIMU KO3((PULIMEHTaMU.

Howmep OuddepeHiinanbHoe Howmep HuddepeniimanbHoe
BdpHWdHTA YPdBHEHHE BdpHWdHTA YPdBHEHHE
1 y'=9y'+8y=0 11 y'=3y"+2y=0
2 y'+8y'+15y=0 12 y'=2y"-3y=0
3 y'+4y'=0 13 y'+2y' =15y =0
4 y'+4y'+3y=0 14 y'+8y'+16y=0
5 y'+2y"' =8y =0 15 y'+y' =2y=0
6 y'—4y"'=5y=0 16 y'+9y"'=0
7 y"'—8y'+16y =0 17 y'+6y"+9y=0
8 y'+2y'=0 18 y'+4y'—12y=0
9 y'—-8y'+7y=0 19 y'=2y"+y=0
10 y'+3y"+2y=0 20 y'=y"'=0
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3adaHue Ne 4.
Hatitu o6ijee pemenve  auddepeHIMa/ILHOTO  ypaBHEHHsI BTOPOTO  TOPSifKa,
JIOTTYCKAFOII[eTO TTIOH)KeHHe TIopsiAiKa.

Howmep HuddepeniinanbHoe Howmep HuddepeniinanbHoe
BdpHUdHTA YPdBHEHHE BdpHUdHTA YPdBHEHHE
3 1
1 y'=—+5x+2 11 y'==x"+2e"+5
X 4
2 y"=cosx+3x-1 12 y'=3e" +x' +4
1 1
3 y'=—-2x-2 13 y'=—+2x+1
X X
4 y'=e" —4x+5 14 Y =2x —5x" +4
o L 4, 1
5 y'=—+x"+10 15 "=—x'"+—-e"+3
Jx S ARE
6 y'=sinx+12x+1 16 y"=5cosx—x* +1
4 2 3
7 y'=—"F+3x-4 17 "= +3x’-5
Jx T
3
8 y"=\/;+%+l 18 y'=6sinx—x"+2
5
9 y"=2sinx—%—3 19 V"= 4Jx +4x+1
10 ”—x4+cosx+1 20 ”—Sex—x3+1
d 2 2 d 4

Kpumepuu oyenku:

KomuuectBo 6ansioB, BbICTaB/IsseMbIX 3a BITIOJIHEHUE 3a/JaHUi, 3aBUCUT OT MPaBUIbHOCTH
OTBeTa M MOJIHOTHI pelleHHs, MOKa3bIBaloIMX 3HAHWE OCHOBHBIX MOHSTHM, METOJIOB pelleHHs
I depeHLIMaTbHBIX ypPaBHEHUH.

3a pelleHrde, B KOTOPOM OOOCHOBAHHO TIOJyYeH TPAaBU/IbHBIA OTBET, BBICTABJISIETCS
MaKCHUMajbHOe KOnn4ecTBO 0OanioB. CHipKeHue OasiioB INPOM3BOJUTCS IPU HEZOCTATOUHOM
000CHOBaHUY, He3aKOHUEHHOCTH pellleHus, He3HaUWTe/bHbIX BBIUUCIUTEIbHBIX OMIMOKax Mpu
BEPHOM XO/le PaCCy>KJeHUM.

bansibl 3a 3aaHMe He HAUMC/ISIOTCS TIPU OTCYTCTBUM pelleHusi U TpyObIX oOLIMOKax.
[TpaBUIBHBIN OTBET MPU OTCYTCTBUM TeKCTa pellleHus oLjeHrBaeTcsi B 0 6asioB.

TecToBbIe BOMPOCHI 10 TEME, KCII0J/Ib3yeMble [I/isi IPOMEXYTOUHOTO KOHTPOJIS 3HAHUH TI0
JVICLIUTTIHE, TTPe/ICTaB/IeHbl B COOTBETCTBYIOILEM pa3ziesie (OHAA OLeHOUHBIX CPeZCTB.
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Pa3pen 2. YC/IEHHBIE METO/IbI
Kourtponupyemsble komnerentmu (wim ux yactv): OK 0.1, OK 02, OK 03.

ITpakmuueckas paboma Ne5 «QucneHHble Memoobl pewieHusl ypagHeHui»

3adaHue Ne 1. Halijute [elCTBUTE/NbHBIM KOPeHb ypaBHeHUs1 € TOuHOCThO Ao 0,0001
JByMsI METOJJaMH.

HcxoOHble 0aHHble 015 pewleHus 3a0ayu

B;?/Ilg;[;a YpaBHeHue

1 x* +2x-5=0

2 x’+x-3=0

3 X 4+x+1=0

4 X’ +x+3=0

5 x> +2x+2=0
6 X’ +x-1=0

7 > +3x+1=0

8 x* +4x-6=0
9 X +6x-5=0
10 x* +4x+3=0
11 X =2x+7=0
12 X =2x +x+1=0
13 ¥ +6x2+9x+2=0
14 9x° +6x> —1=0
15 X +x+4=0

16 x> +2x-8=0
17 x> +2x-30=0
18 X =2x-5=0
19 x> +0,985x +0,991=0
20 x> —1,96x - 0,89 =0

Kpumepuu oyenku:

KomuuectBo 6ansoB, BbICTaB/IsseMbIX 3a BHITIOJIHEHUE 3a/JaHUi, 3aBUCUT OT MPaBUIbHOCTH
OTBeTa U TOJIHOTHI PelleHus], TTOKa3bIBAOLIMX 3HaHHWEe OCHOBHBIX TOHSTHM, METO/JOB pelleHUs
anrebpanyecKUX ypaBHeHUI UMC/IeHHBIMU MeTO/JaMH.

3a pelieHde, B KOTOPOM OOOCHOBAHHO TIOJIyYe€H TPaBU/IbHBIA OTBET, BBICTABISIETCS
MaKCUMasibHOe KoJMuecTBO OayioB. CHWKeHHWe 0aijloB TIPOU3BOAWTCS TP HEJOCTaTOUHOM
000CHOBaHMY, He3aKOHUEHHOCTH pellleHus, He3HAaUWTe/bHbIX BBIUUCIUTEIbHBIX OIIMOKax Mpu
BEPHOM XO/le PacCyXJeHUM.

Bannbl 3a 3a/jaHye He HAUYMC/ISIOTCS TIPU OTCYTCTBHMU DeIIeHWs] W rpyObIX OIIMOKax.
[IpaBUbHBIN OTBET MPU OTCYTCTBUM TEeKCTa pellleHus oLjeHrBaeTcsi B 0 6asioB.

Pazpen 3. JUCKPETHASAA MATEMATHUKA



Koutponupyemsble komneteHtmu (v ux yactu): OK 0.1, OK 02, OK 03

TecToBbIe BOMPOCHI TI0 TEME, UCTIO/Ib3yeMbIe ZIJIsi TIPOMEXKYTOUHOTO0 KOHTPOJIS 3HAHUH T10
JVICLIUTITIHE, TTPe/ICTaB/IeHbl B COOTBETCTBYIOILEM pa3ziere (GOHZA OLIeHOYHBIX CPe/ICTB.

Pasaen 4. TEOPUSI BEPOATHOCTEN U MATEMATUYECKAA CTATUCTUKA
KonTtponmpyemsble komnetennmu (wim ux yactu): OK 0.1, OK 02, OK 03,

ITpakmuueckas paboma Ne6 «Teopusi eepossmHocmeti»
3adaHue Ne 1. Pemmth 3amauy: B rpynme n CTyfeHTOB, M3 KOTOPbIX Kk [JeByILeK.
CryuaiftHbIM 00pa30M U3 3TOH TPYMIILI BBIOpasU m CTyeHTOB. HaliiuTe BepOATHOCTb TOTO, UTO
Cpeiy HUX p JieBYIIIeK.
HcxoOHble 0aHHble 015 pewleHusl 3a0ayu

Howmep BapuaHnTa n k m p
1 14 10 9 7
2 13 5 5 3
3 12 7 6 5
4 11 6 7 4
5 10 4 5 2
6 15 8 9 6
7 16 9 12 7
8 11 5 8 3
9 13 7 6 5
10 10 6 8 4
11 12 4 9 2
12 14 8 10 6
13 11 7 9 5
14 10 7 7 4
15 15 5 8 3
16 16 6 13 4
17 11 8 6 5
18 13 6 8 3
19 10 8 6 5
20 12 8 7 3

3adaHue Ne 2. PeiniuTh 3afjauy: B mepBoM siijiKe n AeTanei, U3 HUX p OpakOBaHHBIX, a BO
BTOPOM sIII[UKe m JieTasiel, U3 KOTOPbIX q OpakoBaHHbIe. 13 Ka)KJOro SIIIMKa B3sUIMA TI0 OHOM
netand. HaiiT BeposITHOCTB TOTO, UTO:
1) 06e meranu OpakOBaHHBIE,;
2) TonbKO 0/iHa OpakoBaHHasl.
HcxooHble OaHHble 0151 pewleHusl 3a0ayu

Howmep BapuaHnTa n p m q
1 23 4 19 6
2 13 2 17 4
3 21 5 15 7
4 18 3 16 6
5 14 2 22 4
6 26 6 24 5
7 12 4 27 3
8 28 7 29 5
9 31 6 20 7
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10 25 4 30 3
11 19 3 23 11
12 17 5 13 3
13 15 2 21 5
14 16 3 18 7
15 22 4 14 3
16 24 3 26 11
17 27 5 12 4
18 29 7 28 2
19 20 3 31 5
20 30 11 25 3

3adanue Ne 3. PemnTh 3aiauy: BeposiTHOCTh poXKZeHHs1 ObIlukKa Tpu OTesie KOpoBbl 0,5.

Haiitu BEpOATHOCTb TOI'0, UTO OT N KOPOB GyAET POBHO p OBIUKOB.

HcxoOHble OaHHble 015 pewleHusl 3a0ayu

Howmep BapuanTa n p
1 4 3
2 5 2
3 6 2
4 7 2
5 8 3
6 9 4
7 4 2
8 5 3
9 6 3

10 7 3
11 8 5
12 9 5
13 4 2
14 5 4
15 6 4
16 7 4
17 8 6
18 9 6
19 6 5
20 7 5

3adaHue Ned. 3afaH 3aKOH pacripefie/ieHdsi JUCKPeTHOW Cay4allHOM BeWUYMHBI B BUjE
TabJUI[bI; B IEPBOM CTPOKe TabJIUI[bI yKa3aHbl BO3MO>KHbIE 3HAUEHUSI C/TyYalHOW BeTMUWHBI, BO
BTOPOW — COOTBETCTBYIOL[I€ BEPOSTHOCTH. BBIUMC/IUTS:

1) maTemaTryecKoe OXXHUJaHUeE;

2) UCTIepCuIo;

3) cpefHee KBaJpaTHuyecKoe OTK/IOHEHHe.
HcxoOHble 0aHHble 0415 pewleHusl 3a0ayu

Howmep BapuaHTa

3aKOH pacnpeie/ieHust

1 2 3 4 5
) X 3 1 2
b 0,1 0,6 0,3
) X 1 3 4
b 0,1 0,5 0,4
3 X -1 0 3
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p 0,3 0,2 0,5
4 X -1 2 4
p 0,2 0,4 0,4
c X -3 -1 0
p 0,3 0,4 0,3
6 X ) 1 2
p 0,1 0,4 0,5
; X 4 -1 0
p 0,3 0,4 0,3
8 X 15 13 10
p 0,1 0,3 0,6
9 X 8 5 3
p 0,2 0,4 0,4
X -5 -1 3
1
0 p 0,5 0,3 0,2
X -7 -5 -1
1 p 0,5 0,3 0,2
1 X 12 -10 -6
p 0,5 0,2 0,3
X 3 5 8
1
3 p 0,4 0,5 0,1
X 1 4 8
14
p 0,5 0,3 0,2
X 4 0 5
" p 0,2 0,4 0,4
X -5 -1 3
o p 0,5 0,3 0,2
X -7 -5 -1
17
p 0,3 0,5 0,2
X -1 2 4
1
8 p 0,4 0,2 0,4
X 1 3 4
1
J p 0,3 0,1 0,6
X 12 -10 -6
20 p 0,2 0,1 0,7

Kpumepuu OUEHKuU:

KomnunuectBo 661]'IJ'IOB, BBICTABJ/IA€MBIX 3d BBITIO/THEHHE 3(:1,[[8HI/II>1, 3dBHUCUT OT IIPABUJIbLHOCTH
OTBE€TAa U TIIOJIHOTBI DelleHHs, MOKAa3bIBdAOIHWX 3HdHHE OCHOBHBIX HOHHTHﬁ, METOJOB MU 3a[a4

TEeOPHH BEPOSITHOCTEH.

3a penieHre, B KOTOPOM 0060CHOBAaHHO IoJiyueH l'IpaBHJIbeIﬁ OTBeT, BBICTABJ/IAETCA
MakKCHUMaabHOe KOjauuecTBo OasiioB. CHipKeHue 0asioB MMPpOU3BOAUTCA TIpU HEAOCTATOUHOM
O6OCHOBaHI/II/I, HE3aKOHUYE€HHOCTU pelleHKs, HE3HAUNTE/IbHbIX BbIUMC/IUTE/IBHBIX OIIMOKax pu

BEPHOM X0/Ie PacCy»/[eHUH.

bansibl 3a 3aaHMe He HAUMC/ISIOTCS TIPU OTCYTCTBUM pelleHusi U TpyObIX oLInOKax.
[TpaBUIBHBIN OTBET MPU OTCYTCTBUM TEeKCTa pellleHus oljeHrBaeTcsi B 0 6asioB.
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ITpakmuueckas paboma Ne7 « BapuayuoxHble psobl U UX YUC/I08ble XAPaKMepucmuKu»
Nel. VcXoAHBIMM [aHHBIMU SIBJISIFOTCS  pe3y/bTaThbl BBIOOPKH, TIZie Hab/0anach
JIMCKpeTHas c/lydaiiHasi BeiuurHa. COCTaBUTh BapUALIMOHHBIN PsiJj U TTIOCTPOXUTb MHOT'OYTOJIbHUK

pacripeae/ieHUsT OTHOCUTE/IBHBIX UdCTOT. ,[[aHHbIe B34Tb U3 T(':16JII/IL[BIZ

HcxooHble 0aHHble 0151 pewleHusl 3a0ayu

Howmep Howmep BapuanTa
Hab/r0IeHusT 1 2 3 4 5
1 5 1 2 4 3
2 8 1 6 5) 2
3 2 2 3 2 1
4 3 3 3 3 4
5 5 3 5) 5 2
6 2 6 4 4 3
7 7 3 2 5 3
8 1 5) 2 3 1
9 4 1 4 6 2
10 6 8 1 5 0
11 3 2 3 4 2
12 8 5 3 5 1
13 4 5 2 2 2
14 5 2 5 4 3
15 6 2 7 4 4
16 3 8 4 5) 3
17 4 3 3 6 0
18 7 1 2 4 2
19 4 1 4 3 1
20 9 1 3 4 3

Ne2. WcxoAHbIMU [JaHHBIMU SIBJISIFOTCSI  pe3y/ibTaThl BBIOODKW, T/e Habmofanachk
HeTipephIBHasi C/ydyaiiHas BesiduvHa. COCTaBUTh WHTEPBa/bHBIN psifi pacripefiesieHusi, pa3ouB
[lMaria3oH 3HaueHWW CAy4yallHOW Be/IMUMHbI Ha 5 HHTEpPBA/JOB, W TOCTPOUTb THMCTOTPaMMY
pacripeziesieHUs TVIOTHOCTH OTHOCUTE/IbHBIX YacTOT. [laHHbIe B3ATb U3 TaOJ/IUL[BI:

HcxooHble 0aHHble 0151 pewleHusl 3a0ayu

Howmep Howmep BapuanTa

Hab/r0IeHusT 1 2 3 4 5
1 16,6 44,1 7,0 0,8 11,9
2 13,9 22,6 3,7 4,8 9,5
3 11,8 24,8 1,2 2,0 16,6
4 13,1 29,4 1,0 1,8 14,8
5 14,5 40,8 7,1 2,2 9,5
6 7,7 21,1 1,0 3,3 10,8
7 10,1 26,6 2,7 3,2 11,7
8 6,6 32,4 0,4 2,7 10,4
9 14,3 33,1 9,8 1,9 11,5
10 14,5 25,7 8,0 2,9 12,2
11 10,2 37,1 4,3 3,1 10,5
12 11,7 31,4 4,5 3,7 8,4
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13 11,4 32,4 5,8 2,8 10,1
14 10,5 38,2 7.1 2,4 15,2
15 11,0 44,5 1,6 2,2 17,3
16 12,4 42,8 6,3 4,6 11,1
17 13,7 39,3 2,6 3,1 13,4
18 11,6 20,5 3,4 0,3 11,0
19 10,2 30,3 0,7 1,7 10,4
20 9,7 28,8 0,4 2,6 14,2

Ne3. [lana BbIOOpKa 3HaueHW HOPMasJbHO pacripefesieHHOro rmpu3Haka X (B TepBoit
CTPOKe Tab/MLbI yKa3aHbl 3HaUeHUs NIPU3HAKA X; , BO BTOPOM — COOTBETCTBYIOLIME UM YaCTOTHI

n; ). Halitu: BBIOOPOYHYIO CPe/IHIOK X .

HcxoOHble OaHHble 0415 pewleHus 3a0ayu

BapuanTt X, n 3HaueHuUst
1 2 3
. X; 65 70 75 80 85 90 95
n, 3 7 10 40 20 12 8
) X; 20 30 40 50 60 70 80
n, 5 10 24 31 15 10 5
3 X; 12 22 32 42 52 62 72
n, 4 16 25 40 7 5 3
A X; 36 42 48 54 60 66 72
n, 4 16 20 40 12 5 3
. X; 12 18 24 30 36 42 48
n, 2 16 12 50 15 3 2
X; 7 12 17 22 27 32 37
° n, 3 7 10 40 20 12 8
; X; 9 15 21 27 33 39 45
n, 4 10 25 30 16 10 5
. X; 10 16 22 28 34 40 46
n, 2 14 16 50 10 3 5
9 X; 18 21 24 27 30 33 36
n, 4 16 10 30 15 20 5
10 X; 8 13 18 23 28 33 38
n, 2 8 10 40 20 10 10
" X; 6 11 16 21 26 31 36
n, 2 25 20 30 5 9 6
1 X; 6 10 14 18 22 26 30
n, 4 10 20 25 18 10 13
13 X; 12 17 22 27 32 37 42

23




n, 15 10 14 20 14 17 10
14 X, 16 20 24 28 32 36 42
n, 5 10 24 31 15 10 5
. X, 15 20 25 30 35 40 45
n, 4 6 10 35 12 25 8
» X, 11 15 19 23 27 31 35
n, 10 14 15 20 15 15 11
. X, 30 33 36 39 42 45 48
n, 15 10 20 30 14 6 5
5 X, 21 26 31 36 41 46 51
n, 7 11 12 60 5 3 2
" X, 27 30 33 36 39 42 45
n, 5 15 25 40 7 5 3
2 X, 40 45 50 55 60 65 70
n, 5 15 25 40 7 5 3

Kpumepuu oyenku:

KosimuecTtBo 6asioB, BBICTAB/ISIEMBIX 3a BBINOJTHEHHME 3a/IaHHMA, 3aBUCUT OT MPABUJIbLHOCTH
OTBETa M TIOJIHOTHI pellleHHUs, TI0Ka3bIBAIOIIUX 3HAHHWE OCHOBHBIX TIOHSITMHA W METO/IOB
MaTeMaTUYeCKOM CTaTUCTUKU, YMeHHe TPUMEHSITh WX [yii CTaTUCTUYeCKoW 00paboTku
3KCIIePUMEHTa/IbHBIX JaHHBIX, TIPU pelleHud 3a7lad, a TakKe BjaZieHue CrIoCOOHOCThIO K
0000111eH110, aHaMM3y UH(OpMaLIKK.

3a pelleHde, B KOTOPOM OOOCHOBAHHO TIOJIyUY€H TIPAaBU/IbHBIA OTBET, BBICTABJISIETCS
MaKCHUMasbHOe KOnn4ecTBO 0OansioB. CHiKeHue OasiioB IPOM3BOJUTCS IPU HEZOCTaTOUHOM
000CHOBaHWY, HE3aKOHYEHHOCTH peIleHHs], He3HAUUTe/TbHbIX BBIUMC/IUTEbHBIX OLIMOKaX MpH
BEPHOM XO7Ie PacCyKJeHH.

Bannbl 3a 3a/jaHye He HAUYMC/ISIOTCS TIPU OTCYTCTBHMU DeIIeHWs] W rpyObIX OIIMOKax.
[TpaBWILHBIN OTBET MPU OTCYTCTBUU TEKCTA pellieHus orieHuBaeTcs B 0 6asioB.

TecToBbIe BOMPOCHI 10 TEME, KCII0J/Ib3yeMbIe [/ IPOMEXYTOUHOTO KOHTPOJIS 3HAHUH 110
JVICLIUTITIHE, TTPe/ICTaB/IeHbl B COOTBETCTBYIOLLEM pa3ziesie OH/A OLeHOUHBIX CPe/ICTB.

IIpoekm «IIpumeHeHue mamemMamuKu»

Kpumepuu oyenku:

KonuuecTtBo 6ansioB, BbICTAB/ISIEMBbIX 3a BBITIOJHEHHE 3a/laHUM, 3aBHCHUT OT pe3y/bTaTOB
TPEXYPOBHEBOM OLIEHKM TIpoeKTa (CM. MHCTPYKIIMIO), TIOKa3bIBAIOIIMX 3HAHHWE 3HAUEHMS
MaTeMaTUKd B TIPOGEeCCHOHA/NbHON /IeATeNbHOCTH, OCHOBHBIX MaTeMaTHUeCKHUX METO/I0B
pellieHNsT TIPUK/IaHbIX 3a7au B 00/1acTH TpOodecCHOHaNbHON JesTeIbHOCTH; YMEHHe pellaTh
TIPUK/IaJHbIe 3aJauk B 00s1acTy TIpodeccroHaIbHOM /IesiTe/TbHOCTH.
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@D oHJ TeCTOBBIX 3a/iaHUM /A/isi MPOMEXYTOUHOI'0 KOHTPOJIsSI 3HAaHUM
Mo JUCIUILIHHe «MareMaTuka»

IIpomexyTOUYHBIN TeCT

METO,E[I/IKa MnmpoBeaeHusA

[TapameTpbl METOJUKU

3HaueHHe TTapameTpa

KosmuecTBo 0OLIeHOK Be
HasBanus oLjeHOK 3auTeHo
He 3auTeHo

IToporu orjeHOK

MeHee 9 mpaBW/IbHBIX OTBETOB —
He 3aUTeHO;

9 — 14 mnpaBWIBHBIX OTBETOB —
3a4TeHO.

[Ipenen nnTeILHOCTUA BCETO KOHTPOJIS 90 MuUHYT

I1penen JnuTeIbHOCTU OTBETA Ha KaXK bl BOTIPOC He ycranaB/ivBaeTcs
[TocneoBaTebHOCTD BbIOOpA pa3zienioB [TocnemoBaresbHast
[MTocnenoBaTelbHOCTL BBIOOPKM BOTIPOCOB W3 Kaxkzaoro | [TociemoBatenbHas
pasjena

KoHtposipyemeie paszesnbl 1-4

[IpepyiaraeMoe  KOIMYeCTBO  BONPOCOB M3 OJHOrO | 1 pa3zmesn —7 BOIIPOCOB

KOHTPOJIMPYeMOTr0 pa3ziena

2 pa3gen —1 Borpoc
3 pa3gen —2 Boripoca
4 paszien —3 Borpoca

Kpumepuu OUEHKuU:

bannel 3a 3aldHEe He HAUYUC/IAKOTCA ITPYU HEBEPHOM OTBETE WJIU IPU €ro OTCYyTCTBHUH.

q)yHKIII/IHMI/I, 00/1aCTBI0 onpeae/ieHUdA KOTOPBIX CIY)XXKHT HHTEePBaAJI (—OO'+OO) 5
>

AB/IAKTCA ...

f(x)=+x

Pasgen 1. MATEMATHUYECKWI AHAJIN3
1 3adaHue: PyHKYyuu u ux ceoticmea

(Bblbepume HeCKO/IbKO Npasu/ibHbIX 8ApUAHMO8)

+f(x)= x2 +5x+10 (50%)
+ f(x)=5" (50%)

f(x)=logsx

@ yHKIUAMH, 00/1aCTHI0 3HaYeHHs KOTOPbIX c1yxuT untepean (0;+00), asasworcs ...

L) = % (50%)

f(x)=x+1

+f(x) =5 (50%)

f(x)=logsx
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(x—l)(x+ 4)

«Hynamu» pyHKMu y = ———————— AIBJATCA...
x(x-5)

x=0

+x =1 (50%)
+x =—4 (50%)
x=5

@D yYHKI[USIMH, BO3PACcTAIIMMH Ha BCel 00/1aCTH onpeje/ieHUs], ABJISIOTCS ...

+f(x)=x" (50%)
f(x)=x
+f(x)=5"

f(x)=log, x (50%)
2

O6aacrbio onpeaesienus Gpyakuuu [ (x) =

[—L1]

+[0:1) U (I;+o0)
(0;+0)

(0;1) U (1;40)

ABJ/IAETCA ...

X
Jx =1

MHuoxecTBoM 3Hauenuit pynkuuu [ (x) = —3x + 2 na orpeske [—6;3] aBasercs...

[-6;3]
+[-7;20]
[0;+00)
(—20;7)

(CoomHecume 31emeHmMbl 08yX CNUCKOS8 )

Y cTaHOBHUTE COOTBETCTBHE MeXAY (DYHKIHeH U ee 00/1aCThI0 3HAYeHUIA.

1. f(x)=3"+1 2. [0;400) (33,3%)
2. f(x)=~/x+1 3.[-1;1] (33,3%)
3. f(x)=sinx 1.(1;+00) (33,3%)

(— oo;+oo)

Y cTaHOBHUTE COOTBETCTBHE MeXAY (DYHKI{HeH U ee 00/1aCThI0 ONpe/e/IeHHU .

L f(x)=3"

2. (05400) (33,3%)

2. f(x)=log,x

1. (— oo3400) (33,3%)

3. f(x)=+

X

[—3;+00)

3. (- 0;0) U (0;400) (33,3%)

Y cTaHOBHUTE COOTBETCTBHE MeXAY (DYHKI{HeH U ee 00/1aCThI0 OTpe/ie/IeHusl.

1 f(x)=x*+3 1. (= oo3+00) (33,3%)
2. f(x)= 2 3. [1;4+00) (33,3%)
x+5
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3. f(x)=~/x-1 2. (= o0;=5) U (= 5:4+0) (33,3%)

(3;+oo)

(Bbibepume 00uH npasuibHblIli 8apuaHm )
Jana pyukuus )y = 8COS(3x + 6) . Torpa ee 06/1aCTbI0 3HAYCHMI AB/IACTCSA

MHOXXeCTBO ...
+[-8, 8]
[-24, 24]
(—oo, +oo)

[-1.1]

Jana pyukuus y =5 Sin(2x + 3) . Torpa ee 06/1aCTbI0 3HAYEHMI AB/IACTCA

MHOJKECTBO ...
(-1 1]
+[-5: 5]
(—oo; + oo)
[-10; 10]
Jana pyukuus y = 4COS(5x + 7) . Torpa ee 06/1aCTbI0 3HAYCHMI AB/IACTCSA

MHO>XeCTBO ...
[-20; 20]
[ 1]
(—OO; +OO)
+[—4; 4]

Jana pyukuus y =3 Sin(7x - 4) . Torpa ee 06/1aCTbI0 3HAYCHMI AB/IACTCSA

MHOKECTBO ...
(—oo; + oo)
+[-3; 3]
[-21; 21]
[~ 1]
Jana pyHkuus y = ZSin(Sx + 3) . Torja ee 06/1aCTBI0 3HAYCHUI AB/IACTCA

MHOXXeCTBO ...
[-10; 10]
+[—2; 2]
(—oo; +oo)
-1 1]
O6s1acTbio onpepeienus QyHKuun y =4 — x” ABIAETCH MHOXECTBO ...
(-2 2)
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+[—2; 2]

)
(=o0; 2]

YKaxurte rpayk nepruojuueckon (pyHKIUM.

1
—m—"]
0 *x
y.ll.
+1
3n 0|n\ 3= X
4 a i
4.1
Ya

YKaxuTte rpayk nepruojuueckon (pyHKI{UM.
+
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YKaxurte rpayk nepruojuueckon (pyHKI{UM.
+
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_ 0 %% X
£
yJL
14+
0 %
-14
Y r Y

/—3 0 "5;

YKaxuTte rpayk nepruojuueckon (pyHKI{UM.
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YKaxuTte rpayk nepruojuveckon (pyHKIUM.
+

=]




yjh
0 ¥x
yJL
1+
0 %
-1
y &
1+
_ % 0 % X
£1-+

(Bblbepume HeCKo/bKO NPasu/ibHbIX 8APUAHIMOS )
YKaxuTe, KaKHe U3 NpPe/CTaB/JIeHHbIX HIKe QYHKIHN AB/ISAIOTCA HEUeTHbIMU:

ty= (50%)

COSXx

y= x3tgx

ty= X+ tgx (50%)
X

sin x
YKa)KI/ITe, KdaKHue u3 l'[pe,Z[CTaBJ'IEHHbIX HHXKe (I)YHK[II/Iﬁ AB/IAKNTCA HEYUEeTHHBIMU:
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y= x3ctgx

Sinx
Y=o (50%)

+y=x"+sinx (50%)

_x
d 1gx

YKa)KI/ITe, KadKHe U3 NpeJCTaB/IEHHbIX HUXXE q)YHKIII/Iﬁ ABJIAKTCA HEUEeTHbIMMU:
y=xsinx

+y= (50%)
COSXx
+)h:x3+c%n:60%)
X
clgx
YKa)KI/ITe, KadKHe U3 NpejCTaB/IEHHbIX HUXKE q)yHKI]I/Iﬁ AB/IAKOTCA HeYeTHbIMMU:
y=xsinx
+y= (50%)
COSXx
ye X
1gx

3
+y=x"—tgx (50%)
YKa)KI/ITe, KadKHe U3 NpeJCTaB/IEHHbIX HU)XKE q)yHKI]I/Iﬁ AB/JIAKTCA HEUEeTHbIMMU:
y = xarcsinx
3

ty= (50%)
cosXx
+)h:x3+ap:60%)
_x+1
- 1gx

CnoxxHbIMH (PYHKIUAAMHU ABIAITCA ...
+y = arcsin(3x) (50%)
y = arcsin x

)= (ij
V3
+y= ﬁ (50%)
NE)
C10XXHBIMH (PYHKIUSMH SIB/IAIOTCA ...
+y =log,(3x) (50%)
y =log, x



(%)

4&
+y=—=(50%)
J7

CnoxHbIMH (PYHKIUAMHU ABIAITCA ...

+yp=— %
y \/g (50%)
+y = arctg(8x) (50%)
y = arctgx
CnoxxHbIMH (QYHKIUAMHU ABIAITCA ...
+y =sin(2x) (50%)

(%)
=\
y=8smx

+y — @%8¥ (50%)

CnoxHbIMH (QYHKIUAMHU ABIAITCA ...
+y= ctg(4x) (50%)

Ve (ij
V3
y=Inx
+y=e'* (50%)
2 3a0anue: Ilpeden pyHKyUU

(CoomHecume 31emeHmMbl 08yX CNUCKO8 )
Y craHoBHTE COOTBETCTBHE MEX/y Mpeje/laMU U UX 3HAUeHUAMH:

. IxX+x+9 3.2(33,3%)
L lim————
X—>00 X _3
. X —x+2 1
2. im——— -
w0 Tyt +2x—1 7
. 66X —x+2 2. %0 (33,3%)
e 3x” 4+ 2x+1
7
1. 0 (33,3%)

Y cTaHOBUTE COOTBETCTBHE MeXay npeaejiaM U X 3HdA4Y€eHUAMHU:
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, 1m8x2 +3x—1 3.4,5(33,3%)
Caow 4y —2x+5
X’ +3x-1 1
2. Iim———r 9
-0 Qx” —2x+5
3 lim x> +3x -1 2. 0 (33,3%)
Caoe 2xt —2x 45
2

1. 0 (33,3%)

Y cTaHOBUTE COOTBETCTBHE MeXay npeaejiaMi U X 3HdA4Y€eHUAMHU:

2 3
1. lim% 3.5 (333%)
X—>00 x —
> lim 5x° +x+9 5
" X0 zxz -3 2
3xT—x+2 2. ©© (33,3%)
3. lim=——— "=
o 4x" 4+ 3x—1
1

1. 0 (33,3%)

Y cTaHOBUTE COOTBETCTBHE MEXAy npeaejidMi U uX 3Hd4Y€eHUAMMU:

| im 8x? +3x—1 3. 4 (33,3%)
Lo 4y —2x+5
> 1im 6x° +3x—1 é
Cxow 4yt —2x° +5 2
) limlz)c2 —5x+2 2. 0 (33,3%)
Caow 37 4+ x—1
2

1. 0 (33,3%)

Y cTaHOBUTE COOTBETCTBHE MeXay npeaejiaM U X 3Hd4Y€eHUAMHU:

. A 4+ 3x—1 3.0(33,3%)
T 50 +2x1 +5

. 3 =537 +2 3
2. lim > )

xon 2x +5x—1
2 lim 7> +x+9 2. 0 (33,3%)
: 3

X—>00 x _3

7

1—i(333fy)
5 @
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(Bsedume c knaguamypbl Baw eapuaHm omeema u Haxcmume KHONKy «Omeemumb»)

X2 =9x+20
3HaueHHe mpejeia hmz— PaBHoO ...
x4 x° —Tx+12
-1
O 2xP—Tx+3
3HaueHue nmpejena [im——————— paBHo ...
=3 X —x—6
1
o X2 +7x+10
3naueHue nmpegeaa lim > PaBHoO ...
>22x " +9x+10
3
. 3x?—14x-5
3uauenue npegeaa lim > PaBHoO ...
=5 x°—=2x-15
2
. 2x°=3x+1
3HaueHHe npejeia hmz— PaBHoO ...
-1 2x" —5x+3
-1
. sinSx
3uavenue npegena lim PaBHoO ...
x>0 x
5
) X
3nauenue npegeaa lim — PaBHO ...
x=08In Sx
0,2
. 1g3x
3uavenue npegesia lim ——— pasHo ...
x>0 x
3
3naueHue npegena lim PaBHO ...
x—0 tgz X
0,5
. sin3x
3HaueHHue npeapeaa llm PdBHO ...
x—0 2 X

1,5
3adaHue 3. /lucpcpepeHyuposarue pyHkyuu
(Bbibepume 00uH npasuibHblll 8apuaHm)

ITpousBogHast QyHKIMH ) = Sin(x2 + 1) paBHa ...
—2xcos(x2 - 1)

cos (x2 + 1)

+2xcos(x* +1)

XCOS (x2 + 1)

Ipoussoguas pynkuun ) = cos(5x’ —2) paena ...
y P



xsin (Sx2 - 2)

- sin(Sx2 - 2)
+—10xsin(5x2 - 2)
lesin(Sx2 - 2)
ITpousBogHast QyHKIUU ) = SiIl(Z)C2 - 5) paBHa ...
—xcos(2x2 — 5)
cos(2x2 — 5)
+4xcos(2x2 — 5)
—4x cos(2x2 — 5)
ITpousBogHast QyHKIUU ) = COS(3)C2 + 2) paBHa ...
+ —6xsin(3x2 + 2)

xsin (3x2 + 2)

- sin(3x2 + 2)

6x sin(3x2 + 2)

IIpousBopHas GyHKIME ) = COS' X paBHa ...
—sin* x

4cos’ x

—4sinx
3 .
+—4cos’ xsinx

X
IIpousBoaHas pyHKIUM ) — 1— paBHa ...
nx

Inx+1
In*x
l1—Inx

In® x
1
Inx

Inx—1
+

In®x
x+3

IIpousBoaHas pyHKIUHM ) =
X+

paBHa ...

1

x+2
2x+5

()c+2)2




b
(x+2)2
b
(x+2)2

IpouseogHas GpyHKUU ) = X€' paBHa ...

+—

X

xXe

txe' +e'

x+e*

xe' —e’

IIpousBoaHas ¢pyHKIUM ) = X Inx paBHa ...

In x

1
+Inx+1
x+Inx

IpouseogHas GyHKuuHM ) = (2x + 3)5 paBHa ...
5(2x +3)"

(2x + 3)4

+10(2x +3)*

10(2x +3)

(Bsedume c knaguamypbl Baw eapuaHm omeema u Haxcmume KHONKy «Omeemumb»)
DyHKIUA 33ilaHa rpaduUecKu.

b

/\ N/

KoanuecTBoO TOUYEK, IPUHAJ/ICKALIUX UHTEPBA/TY (a, b), B KOTOPBIX He CyLIIeCTBYET

NMpou3BO/HasA 3TOH (PyHKIMHU, PaBHO ...
1
DyHKIMA 3a/jaHa rpaguyecKu.

jl-},
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KoanuecTBoO TOUYEK, IPUHAJ/ICKALIMUX UHTEPBA/TY (Cl, b), B KOTOPBIX HeE CyLIIeCTBYET

Npou3BO/Has 3TOH (PyHKIMHU, PaBHO ...
4

DyHKIUA 33ilaHa rpaduUecKu.

1 \/ x

) ¥

KoaunuecTBoO TOUYEK, IPUHA/ICKALIUX UHTEPBA/TY (Cl, b), B KOTOPBIX He CyLIIeCTBYET

Npou3BO/Has 3TOH (pyHKIMHU, PaBHO ...
3

DyHKIUA 33ilaHa rpaduUecKu.
+ ¥

(N A/
a\y\i/b

KoanuecTBoO TOUYECK, IPUHAJ/ICKALIUX UHTEPBA/TY (Cl, b), B KOTOPBIX He CyLIIeCTBYET

Npou3BO/Has 3TOH (pyHKIMHU, PaBHO ...
3

DyHKIUA 33ilaHa rpaduUecKu.

th,?

‘E:lx_
VAR

KoanuecTBoO TOUYEK, IPUHA/ICKALIUX UHTEPBA/TY (Cl, b), B KOTOPBIX He CyLIIeCTBYET

Npou3BoHas 3TOH (pyHKIMHU, PaBHO ...
4

"5

1
MarepuanbHasi TOUKa ABHKETCS NPSAMOJIUHENHO 110 3aK0HY x(t ) =—1 —3t>+2t

(r,ue X — pacCToAHHE 0T TOUKH 0TCUYeTa B MeTpaX, { — BpeMA B CeKyH/idX, H3MEePeHHOoe C

Hauasia JBwkeHus). Toraga cKopocTb TOUKHU B (M/C) B MOMEHT BpeMeHHU t = 6 c paBHa ...
20

MaTepPlaJ’[bHaﬂ TOUYKA ABHXeETCHA HPHMOHHHEﬁHO 10 3dKOHY

3 2
x(t ) = _Et +2t" + 5t +13 (rpe x — paccrosHMe 0T TOYKH 0TCYETa B MeTPax, t — BpeMs
B CEKYH/Iax, M3MepeHHoe C Haya/ia ABrxeHus). Torga cKopocTb TOUKH B (M/C) B MOMEHT

BpeMeHH t = 3 c paBHa ...
8
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Marepua/ibHasi TOYKa JBHKETCA NPAMOJIMHENHO 110 3aKOHY
s, 40
x(t ) = —gt + 4t + 3t + 20 (rpe x — paccTrosHMe 0T TOYKH 0TCYETa B MeTPax, t — BpemMs

B CeKyH/iax, M3MepeHHoe C Hauasia ABIKeHHs). Torga ckopocTb TOUKH B (M/C) B MOMEHT
BpeMeHH t = 4 c paBHa ...

51

MarepuanbHasi TOUKa ABHXeTCS NPSAMOJIUHENHO 10 3aK0HY

1
x(t ) = —Et 3+ 81> + 8 +10 (rge X — pacCTosIHUE OT TOUKH OTCUETa B METPax, { — BpeMs

B CeKyH/iax, M3MepeHHoe C Hauasia JBmwkeHus). Torga ckopocTb TOUKH B (M/C) B MOMEHT
BpeMeHHM t = 6 Cc paBHa ...

50

Marepua/jibHasi TOYKa ABVKETCH NMPAMOJIMHENHO 10 3aKOHY

1
x(t ) = Zt 3 +2¢% — 6t +20 (rge X — paccTosHMe OT TOYKH OTCUETa B METPax, { — BpeMs

B CeKyH/iax, M3MepeHHoe C Hauasa ABIkKeHHs). Torga ckopocTb TOUKH B (M/C) B MOMEHT
BpeMeHH t = 8 c paBHa ...
74

MarepuanbHas TOUKa ABHXETCS NPSAMOJIUHENHO 110 3aKOHY x(l‘ ) =" —13t+23

(rae x — paccTosiHMe OT TOUKHU 0TCYeTa B MeTpax, { — BpeMs B CEKyH/jaX, U3MepeHHoe C
Hauvasia BWKeHuA). B Kakoii MOMeHT BpeMeHH (B CEKYH/]aX) ee CKOPOCTh OblIa paBHa 3
m/c?

8

1
Marepua/jibHasi TOYKa ABWKETCH MPAMOJIMHENHO 10 3aKOHY x(t ) = Zt +¢-10 (rpe

X — pacCcTosiHHe OT TOUKHU 0TCYeTa B MeTpax, t — BpeMs B CeKyH/iaX, MU3MepeHHOoe C
Havasia iBIWKeHuA). B Kakoii MOMeHT BpeMeHH (B CEKYH/]aX) ee CKOPOCTh Obl/Ia paBHa 5
m/c?

8

(rae x — paccTrosiHMe OT TOUKH 0TCUeTa B MeTpax, { — BpeMs B CEKyH/aXx,
H3MepeHHOoe C Haua/ia ABWKeHusn). B kakoi MOMeHT BpeMeHH (B CEKyH/ax) ee CKOPOCTh
ObL1a paBHa 4 m/c?

3

1
MarepuanbHasi TOUKa ABHKETCS NPSAMOJIUHENHO 10 3aKOHY x(t ) = gt > +5¢+28

(rae x — paccTosiHMe OT TOUKHU 0TCYeTa B MeTpax, { — BpeMs B CEKyH/jaX, U3MepeHHoe C
Hayasia BIKeHHuA). B Kakoii MOMeHT BpeMeHH (B CEKYH/IaX) ee CKOPOCTh ObL/Ia paBHa 6
m/c?

3

1
MarepuanbHasi TOUKa ABHKETCS NPSAMOJIUHENHO 110 3aKOHY x(t ) = gt 41426

(rme X — paccTosiHMe 0T TOYKH 0TCUeTa B MeTpax, t — BpeMsi B CeKyH/aX, H3MepeHHoe C
Hayasia BIWKeHuA). B Kakoii MOMeHT BpeMeHH (B CEKYH/]aX) ee CKOPOCTh OblIa paBHa 3
m/c?
5

3adaHue 4. HccnedosaHue ¢pyHKYuu

(Bbibepume 00uH npasuibHblll 8apuaqm)
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Ha pucyHke u3o6paked rpaguk npousBoguoi y = f '(x) byskuuu y = f (x),
3a/laHHOM Ha OTpe3Ke [— L 7].

Y4
e >
1 (% 7 X
y=1(x)

Torpa Toukoii Makcumyma pyHknuu ) = f (x) ABJIAETCA ...
2
1
+4
0

Ha pucyHke u3o6paked rpaguk npoussBoguoi y = f '(x) byukuuu y = f (x),
3a/JaHHOM Ha oTpe3Ke [— 2; 6] .

¥

A

y=1®

Torpa Toukoii MuHUMyMa GpyHKUHMH ) = | (x) ABJIAETCA ...
-2

+3

4

1

Ha pucynke u3o6paked rpaguk npousBoguoi y = f '(x) byukuuu y = f (x),
3a/JaHHOM Ha OTpe3Ke [— 2; 6] .
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1 B
| -

X

' 0

6
J\y - 16

Torpa Toukoii Makcumyma pyHknuu ) = f (x) ABJIAETCA ...

6
4
+—1

-2

[R———

Ha pucyHke u3o6paked rpaguk npousBoguoi y = f '(x) byukuuu y = f (x),
3a/JaHHOM Ha OTpe3Ke [— 3; 3].

yik

Torpa Toukoii Makcumyma pyHknuu ) = f (x) ABJIAAETCA ...

1
-3
+—2
3

Ha pucynke u3o6paxked rpaduk npousBoguoi )y = f '(x) bynkuuu y = f (x),

3a/laHHOM Ha OTpe3Ke [— 5; 3] .
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jrjh

y=1)

4
x'ﬁ

Torpa Toukoii MuHUMyMa GyHKUMH ) = | (x) ABJIAETCA ...
+—4

-3

-5

3

2 HMeeT BH
_8x—x eeT BHA

x+2

YpaBHeHHe HAK/IOHHOM acCUMNTOTHI rpadguka pyHKnuu

y=hx+10- Torpaa 3HaueHue k paBHO ...

1
4
+—1
-2
. 5x —2x*
YPaBHEHI/Ie HAK/IOHHOHU dACUMIITOTHI rpac])m(a (lJYHK].lI/II/I y == —1 HMeeT BHU/|
X+

y =kx + 7. Toraa 3nauenue k paBHo ...

1
5
-1
+—12
7x + 3x?

YpaBHeHHe HAK/IOHHOM acCUMNTOThI rpaduka QyHknuu y = —1 HMeeT BUJ
X+

y =kx + 4. Toraa 3nauenue k paBHo ...

1
+3
7
-2
. 3x —4x*
YPaBHEHI/Ie HAK/IOHHOHU ACUMIITOTHI rpa(])m(a (lJYHK].II/II/I y = ———————— HMeeT BHU]

y =kx + 7. Toraa 3nauenue k paBHo ...



2
. x+4x
YPaBHEHI/Ie HAKJ/IOHHOHM dCUMIITOTHI rpac]mKa (lJYHK]_[I/II/I y = —————— HMeeT BHUj

2x—1

y =kx + 5. Toraa 3nauenue k paBHo ...

3adanue 5. IlepsoobpasHas. HeonpedeneHHblll uHmezpan

(Bblbepume 00uH npasu/ibHbIli 6APUAHM U HAXCMUme KHONKY «/lanee»)
MHO0XecTBO NepBoo0pasHbIX GyHKIuu | (x) = COS3X umeer BHJ ...

3sin3x+C
—%sin3x+C
3sinx+C
+%sin3x+C

MHO0XeCTBO NepBoo0pasHbIX QyHKIuu | (x) = COS6X umeer Buf, ...

sin6x +C
6sin6x+C

1.
+—sinbx +C
6
1.
——sinbx+C
6
MHOKeCTBO epBoo0pasHbIx GyHkuuu f (x) = COS% uMeeT BH/J ...
+4 sini +C
4
-4 sini +C
4

1.
—smi +C
4 4
4 sini +C

4
MHOXeCTBO epBoo0pasHbIx GyHkuuu f (x) = Sin% uMeeT BH/J ...
2 cosi +C

2
+— Zcosf +C

2

1 X

—cos—+C
2 2
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- lcosf +C
2 2

.X
MHOXeCTBO epBoo6pasHbIx QyHKuu | (x) = Slng uMeeT BHJ ...
X
5cos—+C
5
X
+—5cos—+C
5
1 X
—cos—+C
5
1 X
——cos—+C
5 5

MHoxecTBO HepB006p83HLIX (l)}’HK].[I/II/I f (X) - ezx nmMeert BU/J ...
1
__e2x + C
2
2% +C
e2x + C
1
+_e2x + C
2

[ 1
MHOXeCTEO epBoo6pa3HbIX QyHKuu | (x) =53x% - T + 2 umeer Buj, ...
X

2
?5x3 x2—2\/;+2x+C

+3x%/?—2\/;+2x+c
10+ ! +C
33x  2xdx

3dx? —2Jx +C

x*=2x+3
MHOXeCTEO epBoo6pasHbIX QyHKyuu | (x) = 3—2 uMeeT BH/J ...
X
3 2
x . 1 -
3 x
1
X —lx4 +3x
S 2 +C
I
3 2
x 1 -
9 3 x
2x 2 2
3 X 3
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MHOXeCTBO BCeX MepBoo6pasHbix GyHKUUN ) = 2X UMeeT BUJ ...

+x>+C
2

2
X

2
2x°+C
3adaHue 6. OnpedeneHHbll UHmMe2pan U e2o npuMeHeHue
(Bbibepume 00uH npagu/ibHblll 8apuaHm)

Eciu ])-f(x)dx=3 U j-f(X)dX:—l,TO HHTerpal j-f(x)dx paBeH ...

-1
3
+2
4

Eum ])-f(x)dx =4 u j-f(x)dx =—5, To uHTerpan j-f(x)dx paBeH ...

+—1
-5
+2

4

HenysieBas pyukuusa y = f (x) fIB/IAAETCA HeYeTHOH Ha OTpe3Ke [—4; 4] . Torpa

jf(x)dx paBeH ...

9

4

2£f(x)dx
1 1

g!f (o )dx
8j)-f(x)dx

+0
HenysieBas pyukuusa y = f (x) ABJIAETCA HEYETHOM Ha 0Tpe3Ke [—9; 9] . Torpa

J-f(x)dx paBeH ...

-9

18j-f(x)dx

0

2j-f(x)dx

0
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;)

— X jax

Lo

+0

HenysieBas pyukuusa y = f (x) AIBJIAETCSA HEYeTHOM Ha 0TPe3Ke [—12; 12] . Torpa

IJZ f(x)dx paBeH ...

-12

24J- f (x)dx

0

2

WnTerpasn J (x — 32 >z’x paBeH ...
1

5,5

11

+-55

4
2

HNuTerpan J (xz - x}l’x paBeH ...
1

5

2
dx
HNuTerpan J —
1X

PaBeH ...

-0,5
1
+0,5
3
+ dx

WHTerpan | —- paBeH ...



3

xdx

HNuTerpan I paBeH ...
y 3

+16

1

2

3

3
¢ Yxdx

HNuTerpan I paBeH ...
3

+0,25

1

1

3

3
rdx

HNuTerpan | — pasBeH ...
X

+1

e

e2

-1
1

OnpepeneHHbIM HHTETPaa “-(4963 + —2jdx pPaBeH ...
X

-2

14,5

+—14,5

—15,5

—34,5

Omnpejie/leHHbIM HHTErPa | COS XdX paBeH ...

ot [N

-0,

&\N‘ﬁm

2
+0,5

Omnpejie/leHHbIM HHTErpas | SIN XdX paBeH ...

o'—,w\:i

+0,5
0,5
-1,5
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3

“X2
2

Ilnomaas purypel, H300pa)keHHOH Ha PUCYHKe
F

¥
y=-Hx—x"

paBHa ...
80
3
88
3
18

+24
Ilnomaas purypel, H300pa)keHHOH Ha PUCYHKe

- F Y
I s o ¥

v

paBHa ...
10,0
47
3
34
+ —
3
13,5
IInomaasr KpUBoO/IMHENHOH Tpaneuu D
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y=sinx

/
w¥

paBHa...

—_

+

N | —

N‘&oxlél

IInom@aas KpuBoOIMHEeHMHON Tpanenuu D onpejesnsieTcss MHTErpasoM ...

'y.l\

y=4-x?

}2(4—x2)dx

(4—x2 x

(4—x2)dx

IInomaabL KpUBO/IMHEMHOU Tpanenuu D

S O
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IInomaabL KpUBO/IMHEMHOU Tpanenuu D

}' Fy

\3’=4—X

D

2

¥,
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paBHa ...
2e

+1

e

2

ITnomaapr KpUBoO/IMHEHHOM Tpaneruu D

}- 'y

=Y

¢ 1 2

[InomaabL KpUBO/IMHEMHOU Tpanenuu D
y F 3

o SRR

¥

3adaHue 7 JlucpdepeHyuanbHble YypagHeHUs nepgo20 Nopsiokd

(Bblbepume HeCKOAbKO NPpasuU/ibHbIX 8APUAHMOB)
Cpepu nepeuncyieHHbIX Jud depeHiiuanbHbIX YypaBHeHUH YPaBHeHHAMH NePBOro
MopsAAKa ABIATCA ...

+2x°y —3* +3y —11=0 (50%)
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d’y dy
2x——+ +11=0
o Y ax
d’y
dx?

2 dz dz 0 (s0%
+ - —_— = 00
T ydy (50%)

dy
— x4y =
dx y —7

Cpeau nepeunic/ieHHbIX AU epeHIMaIbHBIX YPaBHEHUH YPDaBHEHHSAMH MePBOro

nopsaaKa ABJIAKTCH .

dy dy
+ ny =8x
dx yd
d’y dy
+9 +xy=0
Yoz Ty =

+x°y" +4x’y —3x+1=0 (50%)
dz dz
+Xy—+5x"y—=0 (50%
ydx ydy (50%)

(Bbibepume 00uH npaguibHblll 8apuaHm)

O6umM nHTerpaiom auddepeHHaTLHOT0 YPaBHEHHS )-8 5 y=0 AIBJIAETCA ...

"In y|=x"+C

In|y|=x°+C

In|y|=3x*+C

In|y|=6x"+C

OO0mmM uHTerpaiom auddepeHHaTLHOr0 YPaBHEHHS y' —6x° y=0 ABJIAETCA ...
In|y|=x"+C

"In y|=x"+C

In|y|=3x*+C

In|y|=6x"+C

0611[I/IM HHTEerpajioMm ,Z[I/I(l)(l)EPEHI.[I/IaJIbHOI‘O YPAaBHEHUA y! — 6xy ABJIAETCA ...
In|y|=x"+C

In|y|=x°+C

TIn|y|=3x"+C

In|y|=6x>+C

O6mmM uHTerpaiom auddepeHHaILHOT0 YPaBHEHHS y' —9y y=0 ABJIAETCA ...
"In y|=x"+C

In|y|=x"+C
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In|y| :%xz +C

In|y|=7x"+C
OO6muM uHTerpaiom guddepeHuaILHOr0 ypaBHeHUs Y= 7xty = () ABIAETCA ...
In|y|=x"+C
ﬂﬂﬂ:xu%j
7
In|y|==x*+C
2
In|y|=7x"+C
OO6muM uHaTerpaiom guddepeHuaILHOr0 ypaBHeHUs 3 =Txy ABACTCA ...
In|y|=x"+C
In|y|=x"+C

.
mb4=%x%+c

In|y|=7x"+C
OO0mmM uHTerpaiom auddepeHHaTLHOT0 YPaBHEHHS Y -1 1x'0y _ () AB/IACTCA ...
+ln‘y‘ =x"'+C
In|y|=x"+C
3
Injy|l==x+C
=3
In|y|=3x"+C
O6mum uHTerpaioM auddepeHaTBEHOTO ypaBHEHUS y/ —3xly = () ABIAETCA ...
In|y|=x"+C
"In y|=x"+C
3
Injy|l==x+C
=3
In|y|=3x"+C

Bbibepume 00uH npasu/ibHbIll 6apUAHM U HAXCMUMe KHONKY «/lanee»

OO6uwM uHTerpasioM auddepeHIaILHOr0 ypaBHeHUs 3/ =3y ABACTCH ...
In|y|=x"+C
In|y|=x"+C

.
mb4=%x%+c
In|y|=3x"+C
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O6muM uHTerpaioM uddepeHHaILHOT0 ypaBHeHHsT )’ — 6x’ y =0 aBnsercs ...

+ln‘y‘:x6+C

In|y|=x"+C
In|y|=2x"+C
In|y|=4x"+C

Bbibepume 00uH npasu/ibHbIll 6ApUAHM U HAXCMUMe KHONKY «/lanee»

O6umM uHTerpaiom auddepeHHaTLHOT0 YPaBHEHHS Y —4 x3y _ () ABNACTCA ...

In|y|=x°+C

+ln‘y‘:x4+C
In|y|=2x"+C
In|y|=4x"+C

Bbibepume 00uH npasu/ibHbIll 6ApUAHM U HAXCMUMe KHONKY «/lanee»

O6mum uHTerpaioM auddepeHaTBEHOTO yPaBHEHUS 3’ = 4y ABIACTICA ...

In|y|=x°+C
In|y|=x"+C
Jrln‘y‘:bc2 +C
In|y|=4x"+C

Bbibepume 00uH npasu/ibHbIll 6ApUAHM U HAXCMUMe KHONKY «/lanee»

O6muM uHTerpasioM auddepeHaTBHOTO YPaBHEHUS Y -1 4x13y _ () AB/IAETCA ...

+ln‘y‘:x'4+C

In|y|=x"+C
In|y|=7x"+C
In|y|=14x>+C

3adaHue 8 JluchdepeHyuanbHble ypasHeHUss 8mopo20 NopsioKd

Bbibepume HeCcKObKO Npasu/ibHbIX 8ApUAHMO8 U HaXcMume KHONKY «/lanee»
Cpepu nepeuncyieHHbIX fu¢ epeHHaTBHBIX YPaBHeHUH YPaBHeHHAMH BTOPOro
NopsAAKa ABIAITCA ...

x’y —=5x)° +x—y=0

x2%+3y%:0
dx dy
2
ey J;—Zyﬂ—xy:x (50%)
X dx

2
+x2d—);—xy2d—y—|—4xy= 0 (50%)
X dx
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Bbibepume HeCKObKO Npasu/ibHbIX 8ApUAHMO8 U HaXcmMume KHONKY «/lanee»
Cpepu nepeuncyieHHbIX fu¢ epeHIHaTbHBIX YPAaBHeHUH YPaBHEeHUSIMH BTOPOr0
NopsAAKa ABIATCA ...

xy%—l—Syzﬁzo
dx dy
x*y' +2y—15x+3=0
d’ d
awgélh%%+3y:7xﬁmﬁ
d’y dy
82 44y D 122 =0 (50%)
ya’x2 ydx

Bbibepume HeCKO/bKO NPagu/bHbIX 8APUAHMOB U HAXCMUme KHONKY «/lanee»
Cpepu nepeuncyieHHbIX fu¢ epeHHATBHBIX YPaBHEeHUI YPaBHEHUSIMH BTOPOI'0
MnopsAaKa ABJIAKTCA ...

2x’y —y* 43y —11=0

d’ d
2x 2 P 1120 (50%)

dx dx

2

+yd y—Zny—l—yz:y (50%)

o dx
ng—yﬁzo
dx dy

Bblbepume 00uH NnpasuwibHbIli 6APUAHM U HAXCMUME KHONKY «/lanee»
XapaKTepI/ICTI/I‘-IeCKI/IM YPAaBHE€HHEM JdHHOI'O I(Z[I/l(l)(l)ept!HI]I/IaJIbHOI"O YPaBHeHUA
4yn i 3)/' _ 2)/ — () AB/IACTCA ...
T4k* +3k-2=0
4k* +3k =0
4k* + k=0
4k* +3=0
k*+2k=0

Bbibepume 00uH npasu/ibHbIll 6ApUAHM U HAXCMUMe KHONKY «/lanee»
XapakTepuCcTHYECKHM ypaBHeHHeM JaHHOro Aud depeHIHaIbLHOI0 ypaBHeHUs

4)/” + 3yr — O ABJ/IAeTCA ...
4k* +3k-2=0
+4k* +3k=0
4k +k=0
4k* +3=0
k> +2k=0
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XapaKTepI/ICTI/I‘-IECKI/IM YPaBHE€HUEM JdHHOI'0 ,Z[I/I(l)(lJEPEH].[I/IaJIbHOFO YPaBHe€HUA
" ' cee
+ y' = O ABJ/IAETCA

4y
4k* +3k-2=0
4k* +3k =0
+4k* + k=0
4k* +3=0
k* +2k=0

Bbibepume 00uH npasu/ibHbIil 6apUAHM U HAXCMUMe KHONKY «/lanee»
XapakTepuCcTHYECKHM ypaBHeHHeM JaHHOro Aud depeHIHaIbLHOI0 ypaBHeHUs

4)/"_3)/,_2)/:0 ABJ/IACTCA ...
T4k? —3k-2=0
4k* =3k =0
—3k* +4k=0
—3k*+4=0
4k* -k =0

Bblbepume 00uH npasuwibHbIll 6APUAHM U HAXCMUME KHONKY «/lanee»
XapaKTepI/ICTI/I‘-IECKI/IM YPABHE€HHEM JdHHOI'O AH(I)(I)QPEHIII/IEUIBHOI‘O YPaBHeHUA
4y” _ 3)/' — () AB/IACTCA ...
4k* -3k-2=0
+4k* -3k =0
—3k* +4k=0
—3k*+4=0
4k* -k =0

Bbibepume 00uH npasuibHbIll 6apUAHM U HAXCMUMe KHONKY «/lanee»
XapakTepuCcTHYECKHMM ypaBHeHHeM JaHHOro Aud depeHIHaIbLHOI0 ypaBHeHUs

_3yn+4yr:O ABJIAETCA ...
4k* =3k -2=0
4k* =3k =0
+—3k* +4k =0
—3k*+4=0
4k* —k=0

Bbibepume 00uH npasu/ibHbIll 6ApUAHM U HAXCMUMe KHONKY «/lanee»
XapakTepuCcTHYECKHM ypaBHeHHeM JaHHOro Aud depeHIHaIbLHOI0 ypaBHeHHUs

8y"+7y!_6y20 ABJ/IAETCA ...
T8k +T7k—6=0
8k +7k=0
8k* —6k=0
Tk? —6k=0

8k —6=0



Bbibepume 00uH npasu/ibHbIll 6apUAHM U HAXCMUMe KHONKY «/lanee»
XapakTepuCcTHYECKHMM ypaBHeHHeM JaHHOro Aud depeHIHaIbLHOI0 ypaBHeHUs

8)/"4‘7)/':0 ABJ/IAECTCA ...
8k +7k—-6=0
+8k* + 7k =0
8k* —6k=0
Tk* — 6k =0
8k —-6=0

Bbibepume 00uH npasu/ibHbIll 6ApUAHM U HAXCMUMe KHONKY «/lanee»
XapakTepuCcTHYECKHMM ypaBHeHHeM JaHHOro Aud depeHIHaIbLHOI0 ypaBHeHUs

8y"—6y'=0 fAB/IAETCA ...
8k +7k—-6=0
8k* +7k =0
+8k* —6k=0
Tk* — 6k =0
8k -6=0

Bbibepume 00uH npasu/ibHbIll 6pUAHM U HAXCMUMe KHONKY «/lanee»
XapakTepuCcTHYECKHM ypaBHeHHeM JaHHOro Aud depeHIHaIbLHOI0 ypaBHeHUs

9y"+ 6y!_2y =0 ABJ/IAETCA ...
YOk +6k-2=0

9% =2k =0
9%? + 6k =0
6k* =2k =0
9%2*-2=0

Bbibepume 00uH npasu/ibHbIll 6apUAHM U HAXCMUMe KHONKY «/lanee»
14
OGiee pemenue guddepennuansHoro ypasHenus ) = X + 3 umeer Bug ...

1
+y:gx3+%x2+C]x+C2

1 2
yzg)c3+§xz+(f]x+c2

1. 3
==X +—x"+C
T T2

1 1
yzg)c3+5xz+(f]x+c2

Bbibepume 00uH npasu/ibHbIll 6apUAHM U HAXCMUMe KHONKY «/lanee»
14
O6miee pemenne AuddepeHnuanbHOro ypapHenusa V' =12x + 8 umeer Bug ...

+y=2x"+4x"+Cx+C,



1
y:§x3+5x2+C]x+C2

y=2x"+4x"+C

y=6x"+4x’+Cx+C,

Bbibepume 00UH NpasuabHblil 8APUAHM U HAXCMUMe KHONKY «/lanee»

O6ee pemenne guddepeHiuanb-HOro ypapHenust V' = X + 5 umeer Bufj ...

1
+y:gx3+%x2+C]x+C2
1,1,
y=§x +Ex +Cx+C,
y=1x3+§x2+C
6 2

y=%x3+5x2+C]x+C2

Bbibepume 00uH npasu/ibHbIll 6apUAHM U HAXCMUMe KHONKY «/lanee»
14
O6miee pemenne AuddepeHnuanbHoro ypasHenus V' = 2x + 1 umeer Bup, ...

1 1
+y:§x3+5xz+C]x+C2

2 1
y:§x3+5x2+C]x+C2

1, 1,
=—x +=x"+C
R

1
y=§x3+x2+C]x+C2

Bbibepume 00uH npasu/ibHbIll 6apUAHM U HAXCMUMe KHONKY «/lanee»
n
OGmee pemenue guddepennuanbHoro ypasHenus ) = 4x + 3 umeer Bug ...

2 3
+y:§x3+5x2+C]x+C2

2
y:%)c3+§x2+C]x+C2

2
y=—x3+§x2+C
3 2

1 1
yzg)c3+5xz+(f]x+c2

Pazpen 2. YACJ/IEHHBIE METO/1bI

9 3adaHue: YucneHHble Memoobl pewleHus aa2ebpauyeckux ypagHeHuil

Bbibepume 00uH npagu/bHbIll 8apUAaHmM U Haxdcmume KHONKy «/lanee»
o ~ 3
JleliCTBUTe/IbHBIA KopeHb ypaBHenus X + 5Xx —1 =0 npunagnexur uarepsany ...



Bbibepume 00uH npasu/ibHbIll 6apUAHM U HAXCMUMe KHONKY «/lanee»

o -~ 3
JleliCTBUTe/IbHBIN KOpeHb ypaBHenusa X + 5X —2 = (0 npunajiexur uaTepBany ...

Bbibepume 00uH npasu/ibHbIll 6ApUAHM U HAXCMUMe KHONKY «/lanee»

< < 3
JleliCTBUTe/IbHBIN KOpeHb ypaBHenusa X + 6x —2 = 0 npunaaiexur uaTepBany ...
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Bbibepume 00uH npasu/ibHbIll 6apUAHM U HAXCMUMe KHONKY «/lanee»

< - 3
JleliCTBUTe/IbHBIN KOpeHb ypaBHenusa X + 4x — 6 = 0 npunaaiexur uaTepBany ...

(3 4)
+(l; 2)
(23)
(05 1)

Bbibepume 00uH npagu/bHbIll 8apUAHmM U Haxdcmume KHONKy «/lanee»
JleliCTBUTe/IbHBIA KopeHb ypaBHenus 3X + In x = 0 npunaaiexur uatepsany ...

(L 2)
+(0; 1)
(-2 -1)
(-1 0)

Bbibepume 00uH npagu/ibHbIll 8apUAHmM U Haxdcmume KHONKy «/lanee»
JleliCTBUTe/IbHBIN KOpeHb ypaBHenus 2X + e* = 0 npuHajgiexuT uaTepBasy ...

+(=1;0)
(=2 -1)
(0; 1)
(1 2)

JleliCTBUTe/IbHBIN KopeHb ypaBHenusa 4¢” + X — 4 = (0 npunaaiexur uaTepBany ...

3. _1)
27 2

=
4
(@]
|
=]
=
-
[¢]
=
=
=
g
=
=
(=)
b=}
(2]
=
=2
«
=i
[-3]
o]
=
(2]
=
s
=
N
|
=
|
(\9)
[\
=
[l
o
=
=
=
=
[=5]
=
=
%
-
=
=
-
D
b=l
(-]
[-3]
=
<

JleliCTBUTe/IbHBIN KOpeHb ypaBHenus 3¢ + X — 3 = 0 npuHajgieXxuT uHTepBay ...
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DWW |

Tpu UTepanyu MeTo/1a IOJIOBHHHOTO /ie/IeHHsI IPH PellleHuH: ypaBHenus X~ — 6,24 =0 Ha

oTpe3ke [0; 8] TPeOyIOT M0C/Ie/{0BaTe/IbHOT0 BHIUMC/IEHHSA 3HAUeHHI QyHKIUH

f(x) =x’ — 6,24 B TOUKax ...

x=4x,=6;,x=7

x =4 x,=3;x,=2

x =1L x =2;x=3

+x,=4;x,=2;x,=3

x* —2,4=0 na orpe3ke [0; 8] TPeOYIOT M0C/1e/J0BaTe/IbHOr0 BHIYMC/ICHHS
3sHaueHui QyHkuuu | (x) =x’>—2,4 B ToUKax ...

+x,=4;x,=2; x,=1

x=4x,=1x=2

x=3x,=2;x=1

x=4x,=2;x,=3

Bbifbepume 00uH NpasuibHblil 6APUAHM U HAXCMUME KHONKY «Jlanee»

Tpu UTepanyy MeToja MOJIOBUHHOIO /Ie/IEHHUsA MPH PellleHuH YPaBHeHHUs

2 . o
x~ —45,4 =0 ua orpeske [0, 8] TPeOyHT MM0C/1e/[0BATe/IbHOr0 BbIYKMC/ICHHA 3HAYEHHH
2
GyHKIMH f(x) =x"—45,4 B Toukax ...
x =4 x,=6;x,=5
+x,=4; x,=6; x, =7
X =5x,=6x=7
x=4x,=7,x,=6
Bbibepume 00uH npasu/bHbIl 8APUAHM U HAXCMUME KHONKY «/lanee»
Tpu UTepanyy MeTO/a MOJIOBUHHOIO /{e/IEHHSA NP PellleHHH YPaBHeHHUs

2 . .
x~ —40,2 =0 ua orpeske [0, 8] TPeOyH0T MM0C/1e[0BATE/ILHOr0 BHIYMC/ICHHA 3HAYeHHH
2
GyHKIUH f(x) =x"—40,2 B Toukax ...
X =5x,=6x=7
x=4x,=7,x,=6
x =4 x,=6;x,=5
+x,=4;x,=6; x, =7
Bbibepume 00uH npasu/bHblll 6aPUAHM U HAXCMUME KHONKY «/lanee»
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Tpu uTepanyuyu MeTo/a M0I0BHHHOIO /ie/IeHHSs PH PellleHHH YPaBHeHHs!
x* —37,3=0 Ha orpe3ke [0; 8] TPeOYIOT N0C/1e/J0BaTe/IbHOr0 BHIYMC/ICHHS 3HaUeHHM
GyHKIMH f(x) =x>—37,3 B TOuKax ...

+x,=4;x,=6; x,=5

x=4x,=7,x,=6

X =5x,=6x=7

x=4x,=6;,x=7

Tpu UTepanyy MeTo/a MOJIOBUHHOIO /{e/IEHHA MPH PellleHHH YPaBHeHHSs
x* —32,4 =0 na oTpeske [0; 8] TPeOyHT MM0C/1e/[0BaTe/IbHOr0 BbIYMC/ICHHA 3HAYEHHH
2
GyHKIMH f(x) =x"—32,4 B TOUKaX ...
x=4x,=6;,x=7
+x,=4;x,=6; x,=5
x =T, x,=6;x,=5
x =4 x,=5x,=6
Tpu UTepanyy MeTo/a MOJIOBUHHOIO /{e/IEHHSA NP PellleHHH YPaBHeHHUSs
x* —26,1=0 na orpe3ke [0; 8] TPeOyI0T MM0C/1e/[0BATe/IbHOr0 BbIYMC/ICHHA 3HAYEHHH
2
GyHKIyMH f(x) =x"—26,]1 B TouKax ...
x =4 x,=5x=6
x =T x,=6;x,=5
x=4x,=6;,x=7
+x,=4; x,=6; x,=5
Bbibepume 00uH npasu/ibHbIl 6aPUAHM U HAXCMUME KHONKY «/lanee»
Tpu UTepanyy MeTo/a MOIOBUHHOIO /[e/IEHHSA MPH PellleHHH YPaBHeHHSs

x* —3,18 =0 na orpe3ke [0; 8] TPeOYIOT N0C/1e/J0BaTe/IbHOr0 BHIYMC/ICHHS 3HaUeHHM
GyHKIyMH f(x) =x"—3,18 B ToUKax ...

x=4x,=2;x,=3

x =4 x,=1x=2

+x,=4;x,=2; x,=1

x=3x,=2;x,=1

Tpu uTepanuy MeTo/a NMOJIOBHHHOIO /ie/IeHHs TIPH PeIlleHHH yPaBHeHHUs]
x* —5,29 =0 Ha oTpeske [0; 8] TPeOYIOT N0C/1eJ0BaTe/IbHOr0 BHIYMC/ICHHS 3HAYeHHM
GyHKIMH f(x) =x>—5,29 B TOUKaX ...

+x,=4;x,=2; x,=3

x =4 x,=6;x,=5

x =4 x,=3;x,=2

x=Lx =2;x=3



Tpl/l HUTE€PALUU MEeTO0Ad IMMO/JIOBUHHOI'0 J€/ICHUA IIPHU PEII€eHHUHU YDAaBHEHUSA

2 <
x~ —35,8=0 ua orpe3ke [0; 8] TPeOYIOT N0C/1e/J0BaTe/IbHOr0 BHIYMC/ICHHS 3HaUeHHM

GyHKIMH f(x) =x’—35,8 B TouKax ...

x =T, x,=6;x,=5
x =4 x,=5x=6
+x,=4;x,=6; x,=5
x=4;x,=6;x,=7

3

Pazgen 3 JUCKPETHASI MATEMATHUKA
3adaHue 10. DnemeHmbl meopuu MHO}CECMa8

Coomuecume 3/1eMeHMbl aeyx CNUCKo8 U HaAx3cmume KHONKy «,[[aﬂee»
ﬂaHLI MHOXeCTBad A, B, C. YcTaHOBHTE COOTBETCTBHE MeXJ1y HUMHU U MHO)XeCTBAMU,

3d/JdHHBIMH ITepeYruC/IEHUEM 3/IEMEHTOB:

1. A:{xeR:x(x2 —4x+3):0}

2} (33,3%)

2. B={xe Z:(x’ - 4)x* -5)=0}

3,
0.2}

3. C={xe N:xxkparno 2, x€[0;3]}

£+5,-2.2,45]
1. {0,1,3} (33,3%)
2. {~2,2} (33,3%)

CoomuHecume 3/1eMeHMbl aeyx CNUCKo8 U HAx3cmume KHONKy «,[[aﬂee»
ﬂaHLI MHOXeCTBad A, B, C. YcTaHOBHTE COOTBETCTBHE MeXJ1y HUMHU U MHO)XeCTBAMU,

3d/JdHHBIMHU ITe€peYrC/IEHUEM 3/IEMEHTOB:

1. A={xe Z:x(2x* —5x+2)=0]

3,-3,3,3

2. B={xe Z:(x* —9)Jx? -3)=0}

{0 2} (33,3%)

3. C={xe N :xkparuo 3, x<[2; 6]}

—3,3} (33,3%)

o2

3. {3, 6} (33,3%)

ﬂaHLI MHOXeCTBad A, B, C. YcTaHOBHTE COOTBETCTBHE MeXJ1y HUMHU U MHO)XeCTBAMU,

3d/JldHHBIMHU ITe€PpeYrC/IECHUEM 3/IEMEHTOB:

1. A:{er:x(?ax2 —4x+1):0}

,—1,1,3} (33,3%)

2. B={re N:(x* —9)x* -1)=0}

3. C={xe N:x- nenurens 6}

{O, 1} (33,3%)

1.
3. {1,2,3,6} (33,3%)

ﬂaHLI MHOXeCTBad A, B, C. YcTaHOBHTE COOTBETCTBHE MeXJ1y HUMHU U MHOXXeCTBAMM,

3d/idHHBIMHU ITepeYrC/ICHUEM 3/IEMEHTOB:

1. A:{xeN:x(x2—5x+6):0}

2.3}
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2. B={xe Z:(x* ~1)x* -10)=0}

~ 11} 33,3%)

3. C={xe N:x-nemmrenn 4}

{1 2,4} (33,3%)

2.
3.
V10, 1.1.10]
1.

{0 2 3} (33,3%)

ﬂaHLI MHOXeCTBad A, B, C. YcTaHOBHTE COOTBETCTBHE MeXJ1y HUMHU U MHO)XeCTBAMM,

3d/JdHHBIMH IT€PpeYrC/IECHUEM 3/IEMEHTOB:

1. A:{xeR:x(x2 —5x+4):0}

£2-43.43.2

2. B={reZ:(x* -3)x* -3)=0]

2. {~2,2} (33,3%)

3. C={xe N:x-nemurenn 4}

1. {0,1,4} (33,3%)

.4

3. {1, 2,4} (33,3%)

3adaHue 11. Dnemenmbl meopuu 2pacgos

CoomHecume 31eMeHMbl 08yX CNUCKOB U Haxcmume KHONKYy «/lanee»
HeopueHTHpOBaHHbIE rPadbl HMEIOT MHO)KEeCTBO BepIIHH {A, B,C, D} . MHoxecTBa

HX pedep 3a/jaHbI OTHOIIIEHHEM MHIHJEeHTHOCTH: Ka)K/ioe pedpo nmpeCTaB/IeHO KaK mapa
pepumH. [TocTaBbTe B COOTBETCTBHE KaXKA0My rpady ero rpadpuueckoe u3oopaxeHue:

1. {(B,D),(B,C),(C,D)}

s

2.{(4,D),(B,C),(C,D)} A B
(4D} (.CL(C.D). (5.5} X S
3. \4,D),(B,C),(C,D),(B,B B
A P (33.3%)
(33,3%)

CoomHecume 31eMeHMbl 08yX CNUCKOB U Haxcmume KHONKYy «/lanee»
HeopueHTHpOBaHHbIE rPadbl HMEIOT MHO)KEeCTBO BepILIHH {A, B,C, D} . MHoxecTBa

HX pedep 3a/jaHbI OTHOIIIEHHEeM MHIHJeHTHOCTH: Ka)Kioe pedpo npe/JCTaB/IeHO KaK mapa
pepumH. [TocTaBbTe B COOTBETCTBHE KaXKA0My rpady ero rpaguueckoe u3oopaxeHue:
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1. {(4,D),(B,C),(C,D)}

2.{(4,B),(4,C),(C,D)}

3.{(4,C),(B,C),(C,D),(B,B)}

CoomHecume 31eMeHMbl 08yX CNUCKOB U Haxcmume KHONKYy «/lanee»
HeopueHTHpoBaHHbIe rpadbl HUMEIOT MHO)KeCTBO BepIIHH {A, B,C, D} . MHoxxecTBa

HX pedep 3a/jaHbI OTHOIIIEHHEeM HHIHJeHTHOCTH: Ka)Kioe pedpo nmpe/JCTaB/IeHO KaK mapa
BepumH. [TocTaBbTe B COOTBETCTBHE KaXKA0My rpady ero rpadpuueckoe u3oopaxeHue:

1. {(4,D),(4,C),(C,D),(B,D)}

N

D
(33,3%)

2.{(4,B),(4,C),(B,C),(4,D)}

3.{(4,D),(4,C),(C,D),(B,B)}

(33,3%)

(33,3%)
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HeopuentupoBaHHbie rpagbl HIMeOT MHO)XXeCTBO BepIIVH {A, B,C, D} . MHoXecTBa

HX pedep 3a/jaHbI OTHOIIIEHHEeM MHIHJeHTHOCTH: Ka)K/ioe peOpo npejCcTaB/IeHO KaK mapa
pepumH. [TocTaBbTe B COOTBETCTBHE KaXKA0My rpady ero rpaduueckoe u3oopaxeHue:

1. {(4,B),(B,C),(4,D),(B,D)}

2.{(4,B),(4,C),(B,B),(C,D)} A]/BP
3.{(4,D),(B,C),(C,D),(B,B)} D
1. ’:&B (33,3%)

3.“ P 33,3%)

HeopuentupoBaHHbie rpagbl IMeIOT MHOXXECTBO BepIINH {A, B,C, D} . MHoXecTBa

HX pedep 3a/jaHbI OTHOIIIEHHEeM MHIHJeHTHOCTH: Ka)Kioe pedpo nmpe/JCTaB/IeHO KaK mapa
pepumH. [TocTaBbTe B COOTBETCTBHE KaXKA0My rpady ero rpaduueckoe u3oopaxeHue:

1. {(4,C),(B,C),(C,D),(B,D)}

C D
2.{(4,B),(4,C),(8,C),(C,D)} A]/BF)
3.“ P 33,3%)
3.{(4,€),(8,C),(B,D),(B,B)} A}t B
C D
A] ]B
1 © P (33,3%)
V.
2 ¢ P (33,3%)
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Paspen 4. TEOPHUA BEPOSATHOCTEN U MATEMATHUUYECKASI CTATUCTUKA

3adaHue 12. OnpedesneHue geposimHocmu cobbimust

Bbibepume 00uH npasu/ibHbIll 8APUAHM U HAXCMUME KHONKY «/lanee»
ITo nesiu npousBeeHo 10 BbICTpe/IOB, 3aperucTPMPOBaHO 7 MonajAaHuM, Toraa
OTHOCHTe/IbHAsA YacToTa MOMNa/[aHus B [ie/Ib PaBHaA ...
+0,7
0,5
0,35
0,3

B KBajpart co cTopoHoii 12 GpoimeHa Touka.

Tor,qa BE€POATHOCTD TOI'0, YTO OHA ITOMAAE€T B BbIAC/ICHHYIO 06JIaCTb, PdBHa ...

1
+

2

K

B kBajpat co cropoHoii 11 GpomeHa Touka.

Tor,qa BE€POATHOCTD TOI'0, UTO OHA IIOMAaA€T B BbIAEC/ICHHYHO OﬁflaCTB, PdBHa ...

2

11

11
60,5

I/Irpanbnaﬂ KOCTb GPOCHETCH ABd pd3d. Toma BE€POATHOCTD TOro, YT0 CymMMa
BbIIIdABIIIUX OYKOB ﬁy}.'lET He MeHbllle OJUHHAAldaTH, PABHA ...
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+ —
12
HrpanbHasi KOCTb Opocaercs ofuH pa3. Torjja BeposATHOCTb TOr0, YTO Ha BepXHeH
rpaHM BbINajeT 6 0UKOB, paBHa ...

1

+ —
6
0,1
0
1
HrpanbHasi KOCcTb OpocaeTrcs ofuH pa3. Tor/ja BepoATHOCTD TOro, YTO Ha BepXHeH
rPaHM BbINAJeT YeTHOe YKC/I0 0YKOB, PaBHa...

W= N

1

+ —
2
0,1
BeposiTHOCTH TOT0, UTO NMPH OPOCAHUH UTPA/IBHOr0 KyOHKa BbINIa/eT 0os1ee 4 0uKoes,

COCTaBJIdA€eT ...

1
6
1
11
11
1

+ —
3

HrpanbHasi KOCTb Opocaercs ofuH pa3. Torjja BeposATHOCTb TOr0, YTO Ha BepXHeH
rpaHu BbINajieT MeHee mpex 04Kog, PaBHa ...

N —
p—

+
I

W N~

BeposiTHOCTH TOT0, UTO NMPH OPOCAHUH UTPA/IBHOr0 KyOMKa BbInajet 1, uim 2, uiu 6
0YKOB, COCTaB/sAeT ...
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+0,5

HrpanbHasi KOCTb Opocaercs ofuH pa3. Torjja BeposATHOCTb TOr0, YTO Ha BepXHeH
rpaHM BBINAJIeT He MeHee Nnsamu 0YKoe, paBHa ...

1
6

WIN N —

HrpanbHas KocTh OpocaeTcst ojuH pa3. Torja BepossTHOCTb TOr0, YTO Ha BepXHei
rpaHu BbINA/IeT MeHee MATH 0UKOB, PpaBHa ...

2
+ —

3

NN~ W=

3 ypHBI, B KOTOPOI1 HaxoasaTcs 12 6ebix U 10 yepHBIX 11ap0OB, BBIHUMAKT HayAauy
oauH map. Torga BeposiTHOCTH TOT'0, UTO 3TOT IIap 0y/eT YepHbIM, PaBHa ...

S
10

22

VI3 ypHBI, B KOTOPO#i HaxoaaTcs 4 0e/IbIX U 7 YePHBIX IAP0B, BHIHUMAKOT Hayjauy
ouH map. Torjga BeposATHOCTH TOT'0, UTO 3TOT IIap OyAeT Oe/bIM, paBHaA ...

1

1
3

4
+ —
11
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3adanue 13. Teopembl meopuu seposimHocmell

Bbibepume 00uH npagu/bHbIll 8apUAHmM U Haxdcmume KHONKy «/lanee»
W3 ypHBI, B KOTOPO#i HaxoaTcsA 6 yepHbIX U 10 6e/IbIX IapOB, BBIHUMAIOT
oAHOBpeMeHHO 2 mapa. Torga BeposiTHOCTb TOro, 4To 00a mapa 0yayT 0e/bIMH, paBHa ...

3

+ —

8

1

|k =

W3 ypHBI, B KOTOPO# HaxXoAATCA 6 yepHbIX M 10 0e/1bIX IAPOB, BBIHUMAIOT
oAHOBpeMeHHO 2 mapa. Torga BeposiTHOCTb TOro, U4To 00a mapa 0yayT 0e/bIMH, paBHa ...

3

+ —

8
5
1
10
>

8

B ypHe HaxoasaTcs 2 0e/1bIX M 3 YepHbBIX mapa. 13 ypHbI mooyepesHO BBIHUMAIOT /ABA
11apa, HO MocJ/ie NepBOro BHIHMMaHMs I1ap BO3BpalliaeTcsi B ypHY, U IIapbl B ypHe
nepeMemBarTcA. Torga BeposATHOCTH TOro, YTO 00a mapa Oesibie, paBHa ...

4

+ —

25
2
25
1
10
1
25
Y CcTPOICTBO COCTOUT U3 ABYX 3/IEMEHTOB, padoTalonux He3aBUCUMO. BeposaTHOCTH
0e30TKa3HOM pPadoThI 3THX 3/IEMEHTOB (B TeueHHe padouero JHs) paBHbI COOTBETCTBEHHO
0,8 u 0,9. Toraga BeposATHOCTDH TOTO, UYTO B TeueHHe pabouero AHsA OyayT padoTaThb
0e30TKa3HO 00a 3/1IeMeHTa, paBHa ...
0,08
0,18
+0,72
0,85
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YCTPOﬁCTBO COCTOMT M3 TPE€X 3/IEMEHTOB, paﬁoTamumx He3aBUCUMO. BQPOHTHOCTH
0e30TKa3HOM padoT ITHX I/IEMEHTOB (B TeueHHe pPadouero /{Hsl) paBHbI COOTBETCTBEHHO
0,9, 0,8 u 0,7. Torjga BepOATHOCTH TOI'0, UYTO B TeUueHHe padouero AHA OyayT paboraThb
6830TK83H0 BCe TPpH 3/IeM€HTqa, PdBHA...

0,56

0,80

+0,504

0,72

,Z[Ba CTPe/IKd ITPOU3BOJAT 110 OAHOMY BbICTpPéEIy. BEPOHTHOCTI/I nornaadHusda B 11e/1b
AJIA IIEPBOr0 U BTOPOro CTPE/IKOB PABHBbI 0,7 151 0,2 COOTBETCTBEHHO. Tor/:[a BE€POATHOCTD
TOr0, UTO B IieJIb MOMAJAyT 00a CTpe/iKa, paBHa ...

0,9

+0,14

0,12

0,24

,Z[Ba CTPpEe/IKd ITPOU3BOJAT 110 OAHOMY BbICTpé€/IYy. BEPOHTHOCTI/I nomnajgaHusda B 11e/1b
AJIA IIEPBOr0 U BTOPOro CTPE/IKOB PABHbI 0,7 151 0,4 COOTBETCTBEHHO. Tor/:[a BE€POATHOCTD
TOr0, UTO B I1€/Ib MOIId/i€T TO/IbKO 0JUMH CTPE€/I0K, PABHA ...

+0,54

0,7

0,4

+0,28

'Z[Ba npearnpuaTyus NMNIpou3BOJAAT PA3HOTUIIHYIO MIPOAYKIIHUIO. BEPOHTHOCTI/I Hux
6aHKp0TCTBa B T€UYEHHE ro/ida pdBHbI 0,1 151 0,2 COOTBETCTBEHHO. Tor;[a BE€POATHOCTDb TOrO,
YyTo B TeyeHue roja OﬁaHKPOTI/ITCH XoTHda ﬁbl OJHO NpeAnpusaTUe, pdBHA ...

0,02

0,72

0,2

+0,28

MOSAB/IEHUS COOBITHSA A MocTosiHHA U paBHa 0,48. Torja BepoATHOCTH TOT0, YTO NPH
MNpoBEeAECHUH AeCATHU MCOBLITAaHUN COGBITI/IE A nosABUTCHA POBHO YeTbIP€ pPd3d, BbIYNC/IAETCA
KdK ...

+P (4)=C} -0,48".0,52°

P,(4)=C} -0,48°.0,52*

P,(4)=0,48".0,52°
P,(4)=0,48°-0,52°

)=
)=

3adanue 14. CayuaiiHble 8eAuUuuHbl

Bbibepume 00uH npasu/ibHblil 6aGPUAHM U HAXCMUmMe KHONKY «/lanee»
JuckperHas c1yuaiiHasi Be/IMYMHa X 3a/jaHa 3aKOHOM pacrpeje/ieHust
BepPOATHOCTeM:

X 2 4 6 8

p 0,35 | 0,25 | 0,30 | 0,10

Toraa BepoaTHoCcTh P (2 <X< 6) paBHa ...
0,10
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0,60
+0,90
0,55

JlaH 3aKO0H pacripeje/eHUs BepOSITHOCTeH AUCKPETHOH C/Ty4yallHOH Be/ITMYHUHBI A

X 1 2 3 4

p 0,2 (03 |« 0,1

Torja 3HaueHne (! PaBHO...

0,3

0,6

+0,4

-0,6

MarteMaTH4ecKoe 0)KH/JaHHe JUCKPEeTHOM C/TyYaiiHO# Be/IMUHUHBI, 3a/JaHHOH 3aKOHOM
pacnpejeieHusI,

X 2 5 8

p 0,2 {03 |0,5

PaBHO ...
+5,9
15
5
1

IlycTh X — AMiCKpeTHas C/lydyaiiHas Be/IMYMHA, 3a/laHHAsA 3aKOHOM pacrpe/e/1eHUus
BepPOATHOCTeEM:

X -1 6

p 0,4 0,6

Torpa maTemaTHuecKoe 0)XXHAAHHE YTOM C/IyyaiiHO! BeJIMUUHBI PaBHO...

+3,2

5

4

2,5

IlycTh X — AMiCKpeTHas C/lydyaiiHas Be/IMYMHA, 3a/laHHAs 3aKOHOM pacrpe/e/1eHUus
BepPOATHOCTeEM:

X —2 4

p 0,4 0,6

Toraa MaTemaTHUecKoe 0)KU/JaHUe 3TOU C/IyYyaliHOU BeJIMUYMHBI PaBHO ...
+1,6
1
2,6
0,5
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IlycTb X — AMCKpeTHas C/ly4yaiiHas BeJIMYMHA, 33/laHHAsA 3aKOHOM pacripe/ie/1eHUst
BepPOATHOCTeEM:

X -1 5

p 0,7 0,3

Toraa MaTemaTHUecKoe 0)KU/JaHUe 3TOU C/IyuyaliHOU BeJIMUYMHBI PaBHO ...
1,5
2,2
2
+0,8
JlaH 3aKOH pacrpeje/neHHUs BePOSTHOCTEH JUCKPETHOH C/Iy4YallHOU Be/TMUHUHBI X:

X 1 2 3 4
p 0,2 0,3 0,4 a
Torpaa 3HaueHue a paBHO...
—-0,7
0,7
0,2
+0,1
JlaH 3aK0H pacnpejiesieHNsi BepOSITHOCTel AUCKPeTHOM C/TydailHOM BeJTMYUHBI X:
X 1 2 3 4
p 0,1 a 0,2 0,6
Torpa 3HaueHue a paBHO...
-0,9
+0,1
0,2
0,9

HenpepsiBHas c/1yuyaiiHas BeJIMYMHA 3ajaHa (PyHKIMel pacrpeje/ieHus
BE€pPOATHOCTEH:
0 mpu x<0,
2
F(x): % npu 0<x <3,

I mpu x> 3.

Toraa NJIOTHOCTH pacnpe/ie/ieH!si BePOATHOCTel MMeeT BHA. ..
0 mpu x<0,

+f(x)= % npu 0<x<3,

0 opu x> 3.
0 mpu x<0,

flx)= % npu 0<x<3,

I mpu x>3.



l mpu x<0,
2
flx)= Fx npu 0<x<3,

0 opu x> 3.

0 mpu x<0,

3
flx)= ;—7 npu 0<x<3,

X mpu x >3.

3adaHue 15. BapuayuoHHble psobl

CrarucTuuyecKoe pacnpejesieHre BHIDOPKH UMeeT BHJ:

X; 3 7 8 9
n, 2 4 6 10
Torga 00beM BHIOOPKH paBeH ...

+22

27

4

49

B pe3ynbTaTe 6 M3MepeHU AJIMHBI CTep>kHA (0€3 MaTeMaTHYeCKHX MOrPelIHOCTel)
ObLIHM MOJTyYeHbI C/IeAyIOLye pe3y/IbTarThl (B MM):
90, 95, 104, 108, 115, 112. Toraa BeIGOpOUYHAsA CpeAHANA AJTMHBI CTEPXXHA (B MM) paBHa

+104

108

90

112

B pe3yabTaTe 6 M3MepeHUH AJTMHBI CTep>kHA (0€3 MaTeMaTHYeCKHX MOrPelIHOCTel)
ObUIH MOJTyYeHbI C/IeAyIOLye pe3y/IbTaThl (B MM):

95, 105, 108, 110, 115, 112. Toraa BbIOOpOUHAasK CPe/iHSISA [I/IUHBI CTEPXKHS (B MM)
paBHa ...

+107,5

108

95

112

B pe3yabTaTe 6 M3MepeHUH AJIMHBI CTep>kHA (0€3 MaTeMaTHYeCKHX MOrPelIHOCTeH)
ObUIH MOJTyYeHbI C/IeAyIOLye pe3y/IbTaThl (B MM):

95, 105, 108, 110, 116, 120. Torpa BbIOOpOUHAsK CPe/jHSISA /I/IUHBI CTEPXKHS (B MM)
paBHa ...

+109

108

95

116

B pe3ynbTaTe 6 M3MepeHUH AJIMHBI CTep>kHA (0€3 MaTeMaTHYeCKHX MOTrPeIIHOCTeH)
ObLIH MOJTyYeHbI C/IeAyIOLye pe3y/IbTaThl (B MM):

90, 105, 108, 110, 115, 120. Torpa BbIOOpOUYHAsK CPe/iHSISA [I/IUHBI CTEPXKHS (B MM)
paBHa ...
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+108

108

90

110

B pe3y/sibTaTe 6 H3MepeHUH JJJTUHBI CTEP)XXHs (0€3 MaTeMaTHYeCKHX MOTrPeIIHOCTeH)
ObLIH MOJTyYeHbI C/IeAyIOLHe pe3y/IbTaThl (B MM):

90, 105, 108, 110, 126, 130. Torpa BbIOOpOUHAsK CPe/iHSISA [J/TUHBI CTEPXKHS (B MM)

paBHa ...
108
+111,5
90
110
VI3 reHepa/ibHOI COBOKYIHOCTH H3BJIeUeHa BhIOOPKa 00béma n=>50:
X, 1 2 3 4
n, 10 9 8 n,
Torja 3HaueHue 71, paBHO ...
23
VI3 reHepa/IbHOI COBOKYIHOCTH M3BJIeUeHa BbIOOpKa 00béma n=110:
X, 4 6 8 10 12 14
n, 10 15 20 25 30 n,

Torpaa 3HaueHue 71, PaBHO ...

10

VI3 reHepa/IbHON COBOKYIHOCTH H3BJ/IeUeHa BhIOOPKa 00béma n=20:
X, 2 4 5 6 9
n, 7 2 n, 5 5

Torpaa 3HaueHue 71, PaBHoO ...

1

3 reHepa/ibHOI COBOKYIHOCTH M3B/IeueHa BbIOOPKa 00béma n=81:
X, 1 4 5 6 9
n, 5 14 n, 22 6

Torpa sHauenue 71, paBHo... 34

3 reHepa/ibHOM COBOKYNHOCTH M3BJIedyeHa BbIOOpKa 00béma n=30:

X.

1

2

4

5

6

9

n

1

7

2

n,

5

3

Torpaa 3HaueHue 71, PaBHO ...

13

CraTucruueckoe pacnopeaeaeHue BBIGOPKI/I HMeeT BU
X, 1 2 3 4
n 10 9 8 23

Tor,ua OTHOCUTEC/IbHAA YdCTO0TAd BAPHUAHTHI xl = 2 PdBHaA ...

0.08
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CTaTHCTHUYECKOe pacnpe/e/ieHde BbIOOPKH HMeeT BU/]

X, 4 6 8 10 12 14

1

n 10 15 20 25 30 50

1

Toraa oTHocuTe/IbHAsA yacToTa BapuanTbl X, = 30 pasHa ...
0,2

CTaTHCTHUYECKOe pacnpe/e/ieHHe BbIOOPKH HMeeT BU/]

X, 2 4 5 6 9
n, 7 2 1 5 5
Toraa oTHOCHTe/IbHAsA YACTOTA BAPHAHTBI X, = 9 pagna ...
0,25
CTaTHCTHUYECKOe pacnpe/e/ieHde BbIOOPKH HMeeT BU/]
X, 1 4 5 6 9
n, 5 14 3 22 6
Torpa oTHOCHTe/IbHAsA YACTOTA BAPHAHTBI X, = 9 pasna...
0,12
CTaTHCTHUYECKOe pacnpe/e/ieHde BbIOOPKH UMeeT BU/]
X, 1 4 5 6 9
n, 5 14 3 22 6

Toraa OTHOCHTE/ILHAsA YaCcTOTa BapuaHTel X, = 6 pasHa ...
0,44

Mopa BapuanuoHHoro psga2,5,5,6,7,9, 10 paBHa ...

2
10
6
+5

Mopa BapuanuoHHoro psiga5,8,8,9,10,11, 13 paBHa ...

5)
+8
13
9

Mopa BapuanuonHoro psigal,2,5,6,7,7, 10 paBHa ...

1
10
6
+7

Mopa BapuanuoHHoro psifja2,3,4,8,9,9, 10 paBHa ...

8
+9
2
10

77



Pa3max BapbupoBaHus BapMallMOHHOrO0 paja 3, 5, 5, 7, 9, 10, 16 paBeH ...
+13

16

7

6,5

ITo BIOOpKe 00BemMa n=100 mocTpoeHa rucrorpaMMa 4acrToT:
nj
h
atl .
1sT————"""""71"""°°

101~

6

0 2 4 6 8 Xi

Torpa 3HayeHue a paBHO ...
69
18
20
+19

ITo BbIOOpKe 00BemMa n=100 mocTpoeHa rucrorpaMMa 4acrToT:
n;
h
204 -------

144 -——----- L.
114---

a

0 2 4 6 8 Xi

Torja 3Ha4YeHHe a PaBHO ...
55
6
5
+4

ITo BeIOOpKe 00BeMa n=100 mocTpoeHa rucrorpamMMa 4acrToT:
nj
h

184 ..
16 4= ==---- - fo==s

a+---




Torpa 3HayeHue a paBHO ...
11
+12
13
62

ITo BbIOOpKe 00BeMa n=100 mocTpoeHa rucrorpaMma 4acrToT:
n;
h
19
1sT————"""""71"""°°

101~

{a

0 2 4 6 8 Xi

Torja 3HaYeHHe d PaBHO ...
+5
6
56
7
ITo BbIOOpKe 00BeMa N=96 moCcTpoeHa rUCTOrpaMMa 4acToT:
nj
h
194 ______.
IST—"="""""F" """

101~

{a

0 2 4 6 8 Xi

Tor,ua 3HA4Y€HHE d PdBHO ...
3

6

+4

4,5

dopma NpoMeXXyTOYHOW aTTeCcTaluy 0 JUCLUIIIMHE: 5K3AMEH.

@DoH/| OLIeHOYHBIX CPeACTB /i MPOBeJEeHUs] NOBTOPHOM IPOMEKYTOYHOM aTTecTaliu
(opMupyeTcsi M3 uMCIa OLIEHOUHBIX CpeJCTB IO TemaM pa3fZiefioB, KOTOpble He OCBOEHbI
CTYZLeHTOM.

Jlono/THUTe/IbHOE KOHTPO/IbHOE UCIIBITaHHe

[oroHuTeTIbHOe KOHTPOJIbHOe HCTbITaHWe TPOBOJAUTCS /sl CTYZeHTOB, HabpaBIIMX
MeHee 50 GannoB (B coorBeTcTBUM C [losioxkeHneM «O MOAY/IbHO-PEMTHHTOBOM CHCTEMe»),
(hopMHpyeTCst U3 YMC/la OLIeHOYHBIX CPeJICTB 110 TeMaM, KOTOpble He OCBOEHbI CTYZEHTOM.
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