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CocraButenn: KanOynatoBa A.W.mpenoaaBaTenb MUCHUILIMH €CTECTBEHHO-HAYYHOTO

uukia ['BIIOY P/l « Yuunuine onumnuiickoro pesepsa « Tpuymd»

@oHaBI OLIEHOYHBIX cpeAcTB paccMoTpeHnbl Ha 3acenanuu [ILK I'BIIOY P/l «Yuunuie
OJIUMITUKCKOTO pe3epBa « TpuyMd» 1uist npuMeHeHUs B yueOHOM MpoIecCe.



I. TACIIOPT OINEHOYHbIX CPEJICTB

@DOHJIbI OLEHOYHBIX CPEACTB MPEJHA3HAYEHBI NIl MPOBEPKU PE3YJIHTATOB O0YUYEHUS
no yueoHnoi nucuumnuHe EH.01 «MaTtemaTuka» BXoIUT B NpoecCHOHATBHYIO TOATOTOBKY
MaTEMaTHYECKOr0 U OOIIEro eCTECTBEHHOHAYYHOr0 LINKJIA; U3y4aeTcs B 4 ceMecTpe.

2. Pe3y.]'leaTbI OCBOCHMA NTUCHHUIIMHBI, MOJIC/KAIIIUE IIPOBEPKE

PesysbTaTnl 00yueHns (0CBOCHHbIE YMEHHUSsI, YCBOCHHbIE 3HAHNS)

V1 npuMeHsITh MaTEMAaTHYECKUE METO/IBI IS PENIeHNUs TPoeCCHOHANBHBIX 33134,

V2 pemate KOMOWHATOPHBIC 33/1a4U, HAXOUTH BEPOSITHOCTh COOBITUIA;

Y3 BBINOJIHATH NPUOIMKEHHBIE BBIYUCIICHMUS;

Y4 npoBOIUTH 3JEMEHTAPHYIO CTATHCTUYECKYI0 O0OpaOOTKy MH(pOpMAIMM U Pe3y/lbTaTOB HCCIEIOBAHUM,
IIPEJICTaBJISTh MOJTYUYEHHbIE JaHHbIE rpaUUecKu;

Y5 aHanu3upoBaTh pPE3yNbTAaThl U3MEPEHHUS BEIMYUH C JOMYCTUMON MOrPELIHOCTHIO, MPEACTABIATH HUX
rpaduyecku;

31 noHsITHE MHOKECTBA, OTHOILIEHUSI MEX/1y MHOECTBAMHU, OTIEpalliy HaJl HUMU;

32 0CHOBHbIE KOMOMHATOPHBIE KOH(DUTYpALIUU;

33 cnocoObl BEIUMCIIEHHS BEPOSITHOCTH COOBITH;

34 nousiTHe NPUOIMKEHHON CKaJIIPHOM BEJTMYMHBI, IPOLIECC €€ U3MEPEHUS;

35 crmocoOrl 000CHOBAHUS HCTHUHHOCTH BBICKA3BIBAHUM;

36 cTaHAapTHBIEC €AMHUIIBI BEIMYMH COOTHOIIEHUS] MEX]Ty HUMU;

37 npaBuiia NpUOIMKEHHBIX BBIUMCICHUN U HAXOKJIEHHE MPOIIEHTHOTO OTHOLIEHHUS;

38 MeTOapI MATEMAaTHISCKOM CTAaTUCTUKH;

3. PacnipenesieHue olleHUBAaHUSA Pe3yJbTATOB 00y4YeHHsI IO BUIAM KOHTPOJIS

Buasl arrecTanun

HaunmeHoBaHMe 3JIeMEHTa YMEHHMI MJIM 3HAHUH Texywuti Ipomesrcymounas
KOHMPO/b ammecmayus
— YMCHUC IMPUMEHATh MAaTEMATUUYCCKHUE MCTOABI JJIs1 PCIICHUA pr TecToBEIE 3aJaHus

HpO(beCCI/IOHaJ'II)HI)IX 3aJa4

— YMEHHUE aHaJU3UPOBaTh Pe3yabTaThl U3MepeHusi BeauuuH ¢ | [Ip.p., KOHCTIEKT
JIOTYCTUMOM MOTPEIIHOCTBIO, MPEICTABIATH UX IpaduuecKu

— 3HATb IIpaBUJIad HpI/I6J'II/I)I(eHHBIX BBIYHCIICHUN U YMETh HUX pr, KOHCIICKT TecToBEIE 3aJaHus
BBITIOJIHATD
—3HaTb MCTOJbI MaTeMaTUYeCKOH CTaTUCTUKH H YMETH pr TectoBrle 3agaHus

MIpOBOAUTL DJICMCHTAPHYKO CTATHUCTHUYCCKYHO 06pa60T1<y
I/IH(bOpMaI_II/II/I H pEe3yJIbTaTOB I/ICCHG,I[OBaHPlﬁ, IpCaACTaBJIATD
ITOJIYYCHHBIC JAHHBIC Fpaq)I/I‘IGCKI/I

— 3HaTh OCHOBHBIE KOMOHMHATOpHbIE KOH(Urypauuu u ymetb | llp.p., pedepar TecToBble 3a1aHU
pemath KOMOMHATOPHBIE 33a4U

— 3HATh NIOHATHE MHOKECTBA, OTHOLLEHUS MEXKIY IIp.p., pemenne TecToBbl€ 3a0aHUs
MHO>KECTBaMH, ONEPAIIIH HAJl HUMH 3a1a4

— 3HaTh COCOOBI BEIYMCIIEHUS BEPOSITHOCTH COOBITUN U YMETh IIp.p., pedepar TecToBbl€ 3a0aHUs
HaXO0JIUTh BEPOSITHOCTb COOBITHIH

— 3HaTh cO0CcOOBI 00OCHOBaHMS UCTUHHOCTH BBICKA3bIBAaHUN ITp.p., KOHCIIEKT TecToBbl€ 3a1aHUs

— 3HATh MOHATUS MOJIOKUTEIIHON CKAIPHON BEIMUYNHBI, IIp.p., pedepar TecToBbl€ 3a0aHUS
IIPOLECC €€ U3MEPEHHUS

— 3HaTh CTaHJAPTHHIE €IMHUIIBI BEIUYNH U COOTHOIIECHHUS IIp.p., pedepar TecToBbIE 3a0aHUS

MCXKIY HUMU




. 4. Pacnpe):[e.neﬂne THUIIOB KOHTPOJbHBIX 3aJaHUH 10 JIeMeHTaM 3HAHUH 1 yMeHHﬁ.

THIl KOHTPOJIBHOTO 3a1aHUS

Conep:xanue yueOHOro MaTepuasia
31 32 33 34 35 36 37 38 Vi v2 V3 v4 VY5

Tema 1.1.
npakm, npakm, npakm, npaxm npakm,

[IpaBuna npuOIMKEHHBIX BBIUYMCICHH. pecpepam | Koncnexm Komenexm Konenexm

Tema 2.1.

npakm
TlorgaTne MHOXecTBa

Tema 2.2.

npaxkm
Onepanuu HaJl MHOKECTBAMU

Tema 3.1.2neMeHTs! TMHEWHON anreOpbl npaxm

Tema 4.OneMeHTHI aHATUTUYECKOM
TEOMETPHUH

Tema 5.0OCHOBEI MATEMAaTHUECKOTO aHAJIU3A

Tewma 6./ludpdepennmanbaoe u
UHTErpajibHOE UCUUCICHHE (PYHKIUI
OJHOM EPEMEHHOMN

Tema 7.1. BriCKa3sIBaHMSA U JIOTHYCCKUE npaxm,
oTepaIy HaJl HUIMH Koncnexm

Tema 7.2 npakm,
DJIEMEHTHI TEOPUU BEPOSITHOCTEM. pegpepam

Tema 81 npaxm,

npaxkm
OneMeHThl KOMOMHATOPUKU pegpepam

Tema 8.2.

npakm npakm npakm
OneMeHThl CTAaTUCTHKH.




INPAKTUYECKAS PABOTA Nel.
Tema: [IpuOnmxeHHbIE BHIYUCICHUS

Ilesib padoThI: 3aKPETIUTh 3HAHUS U YMEHHUS CTYIEHTOB I10 OCBOCHHUIO MPUOIIKEHHBIX BBIYMCICHUH,
OIIPEJETICHUIO a0COMIOTHON U OTHOCUTEIBHOMN MOTPEIIHOCTH.

TeopuTnueckoe 000CHOBAHME:

IIpudian:keHHbIE BHIYMCICHHUS € TOMOUIBIO NPABWJI MoAcYeTa HUQp

. Ilpu cnoxeHun M BBIYUTAHUU NPUOIMIKEHHBIX YHCENl B PE3YJIbTATE CIEAYET COXPaHSATh CTOJIBKO
JECSITUYHBIX 3HAKOB, CKOJIBKO HUX B NPUOJMKEHHOM, JIAHHOM C HAaUMEHBIIUM YHCIIOM JIECSTUYHBIX
3HAKOB.

[Tpumep. Haiitu cymmy npubnvkeHHsix uncen 127,42; 67,3; 0,12 u 3,03.
Pemenue: 127,42 + 67,3 + 0,12 + 3,03 = 197,87 ¥197,9

[Tpumep. Haittu paznocts uncen: 418,7 - 39,832 = 378,868 ~ 3789

II. [Ipy yMHOXXEHUM U JEJIEHUU MPUOJIMKEHHBIX YUCENl B MPOU3BEJICHUU HAT0 COXPAHHUTH CTOJIKO
3HAYaMMX MUQp, CKOJIBKO UX €CTh B JJAHHOM YHCJIE C HAUMEHBIIINM KOJIMYECTBOM 3HaYalux mudp.

[Tpumep. YMHOXUTH npubIMKeHHbIE yncia 3,4 u 12,32.

Pemrenne: 3,4 x 12,32 = 41,888 ~ 42

3amava. [lnomans nMpsMOyroiapHOM TPSIAKK MPUOIMKEHHO paBHa 7,6 KB. M, mupuHa -2,38 M. YUemy
paBHa ee JyuHa’?

Pemenue. [lnuna rpsiakyu paBHa 4aCTHOMY OT jenieHus 7,6 Ha 2,38.

JleticTBue menaeHus BRIMOMHAOT Tak: 7,60 : 2,38 = 3,19 ~ 3,2(m)

HOCJ’IGI{HIOIO I_[I/I(bpy YacTHOTO0 9 MOXKHO OBIIO M HE m1ucaTb, a, MoJIyduB B 4YaCTHOM [IBC 3HaA4Yallue
I_[I/I(bpbl, 3aMCTHUB, YTO OCTATOK OOJIBIIHH TTOJOBHHBI ACITUTEIIA, OKPYITIUTh YaCTHOEC C HU30BITKOM.

[II. TIpu Bo3BeaeHUH TPUOIMKEHHBIX YMCEN B KBaJpaT, U KyO B pe3yjibTaTe COXPAHSETCA CTOJBKO
3HAYaIMX MUPP, CKOIBKO UX B OCHOBAHHH.

[Tpumepsi.
2,32=529=53;
0,8°=0,512=0,5.

IV. B nmpomexxyTouHbIX pe3yibTaTax cieayeT OpaTh ofHOW Iudpol Ooiblie, 4eM pPEeKOMEHIYIOT
npeAbIyIKe paBua.

V. Ecnu HeKoTopble JaHHBbIE UMEIOT OO0JIbIIEe NECATUYHBIX 3HAKOB (IIPU JACHCTBUIX MEPBON CTYIECHHU)
i Gosbine 3Hadanmx 1mdp (npu neiicreusax Il u 11l cryneneii), yem apyrue, To UX MpeBapUTEIbHO
CIIeyeT OKPYIIIUTh, COXPaHss JIMIIb OJIHY 3allaCHYIO0 LUGPY.

VI. Eciu paHHble MOXHO OpaTh € NPOM3BOJBHOM TOYHOCTBIO, TO JJs TOJIy4EHMs pe3yibTara
¢ k uudpaMu JaHHBIE cienyeT OpaTh ¢ TaKUM YHCIOM LU(p, KOTOpOe JaeT corjacHo mpaBuiaM I -
IV k + 1 uudpy B pesynbrare.

3. Ilpumenenue npasun. IlpuMeHeHre BBIYMCICHUH crocoOboM mojacueTa IMQp paccMOTpUM Ha
IIpUMeEpE.



. {a—b)
[Ipumep. Haiitu 3naueHue a+b ,ecimna~=9,31,b~=3,1, c=2,33.
Pemenue.
a-b=931-3,1=6,21;
(a-b)c=621"-233~=14,5;
a+b=931+3,1=12,4;
x=145:124~1,2.
OrBer. x = 1,2.

Ipumeuanue. CHopMyarpoBaHHBIE BBIIIE MPaBHIA MOJACYETa LU(P UMEIOT BEPOSTHOCTHBIN CMBICI:
OHM Haubosiee BEPOSATHBI, XOTS CYLIECTBYIOT IMPHUMEPHI, HE YIOBJIETBOPSIOUINE ITHUM IpaBHIIAM.
[ToaTomMy BbIUYMCIIEHUSI cITOCOOOM mojcueTa HUdp - caMmblii TPyObIi COCOO OLEHKU MOTPEIIHOCTH
pe3ynpTaToB AeicTBU. OJHAKO OH OYEHb MPOCT U yA00€H, a TOUHOCTh TaKMX BBIYMCICHHUI BIOJHE
JocTtaToyHa s OOJIbLIIMHCTBA TEXHHUYECKMX pacueroB. [loatomy »3TOT cmoco0 MIMPOKO
pacnpoCTpaHeH B BBIUNCIUTEIbHOU MPaKTHKE.

B 0onee OTBETCTBEHHBIX BBLIYMCIEHHUAX MMOJIB3YIOTCA CII0co0oM rpaHun Ujid croco0ooM T'paHUYHBIX
MTOTPEITHOCTEN.

TexcT 3aaauud

1. 1) Ilnomans okeaHoB paBHa:

THXOTO. ..o eeeeeeeeeeaaeee . 179 679 TEBIC. KB. KM
ATIIaHTUYECKOTO............. 93 363 TEIC. KB. KM
HINHACKOTO ... 74 917 TEIC. KB. KM

Cesepnoro Jlenoutoro..13 100 TbIC. KB. KM

Berancants O6HIYIO miomaab 3THX OKCaHOB B MHWJUIMOHAX KBaJAPAaTHBIX KHUJIOMETPOB, OKPYIJIUB
JaHHBIC B YCIIOBUH YHCJIA.

2) Oxpyrauth 10 Thicsu cienytomue umcna: 10 834 650; 4 354 160; 4 793 500; 6 381 480.
BbruncnuTh NOrpenHocTh, JOMyHIEHHYIO TPU OKPYTJICHHUH.

3) OxpyrauTh 10 LENbIX €AUHHUIL Cleaytolue IpooHble uncna: 228,7; 142,61; 374,4; 92,5; 93,5; 7%/3;
4'/s. BeIYMCIIUTE MOTPENIHOCTD, JAOIYILEHHYIO IIPU OKPYTIICHHH.

4) OkpyriauTh 0 JIECATHIX JoJied cienyromue apoOueie uucna: 12,39; 87,15; 279,68; 156,44; 60,52;
3,25; 1,408. BbIyMCIUTh NOTPEIHOCTD, AOMYIIEHHYIO [P OKPYIJICHUH.

2.1) Beruucnuth npuOIMKEHHBIE YACTHBIE C TOYHOCTBIO JI0 IIEJION €TUHUIIBI:
15139 : 25; 78,66 : 0,13; 78,66 : 0,013.

2) Beruncnute npuOmmKEHHBIE YaCTHBIE ¢ TOYHOCTHIO 110 0,1:
14:3;54:1,7;15,4 : 4.

3) Beruncnuth npubnmxEHHBIE YacTHBIE ¢ TOYHOCTHIO 70 0,01 :

417 : 35; 17,51 : 6; 2,25 : 0,07; 39,5 :1,3.

3. CxoabKo KBaJApaTHbIX KWJIOMECTPOB IUIOINAAW TMPUXOAUTCA HA OJHOIO KHUTCIIA KaXJI0M u3
YKa3aHHBIX qacTen CB€Ta, CCIIN.



AN

B A3uu Ha 43 883 ThIc. KB. KM 1iomaau npuxoautcs 1 535 000 Teic. yenosex,

B Adpuke Ha 30 284 ThIC. KB. KM miomiaau npuxoaurcs u 224 000 TeIC. YenoBex,
B EBpornie Ha 10 498 Thic. kB. kM Iomaau npuxoautcs 569 000 Tbic. yenoBexk.
Boruncnenus npoussectu ¢ To4HOCThIO 710 0,01 KB. KM.

4. JIpeBHerpeueckuil y4€HbII ApXuMes YCTAaHOBUJ, YTO OTHOIIEHHWE JUIMHBI OKPY)KHOCTH K €€
nuametpy Gonbiue uncia 3'%7; u menbie 3'/7. BeruucnuTs 3HaueHUs THX ApoOeii ¢ TOUHOCTBIO 110
0,01.

5. BoIpasuth NpUOIMKEHHO JIECATHYHON APpOOBIO YMCIIO 5%/7 ¢ TpeMs BepHBIMU Lu(ppaMu. BrauciuTh
a0COJTIOTHYIO IIOTPEITHOCTD HOTYYECHHOTO MPUOIIKEHHOTO 3HAUCHHUS.

6. CpaBHMM BpeMs Ha CTEHHBIX U py4dHBIX yacax. [lycTh cTeHHBIE Yachl MOKa3bIBalOT 2 yaca 14 MuH.
(momoustyniHm). MoxHO 1 cuuTaTh HUpy 4 BepHOI?

[lycTh pyuHbI€e Yackl B TOT %€ MOMEHT noka3anu 2 yaca 13 muH. 15 cex. MoxHo 11 cuntath nugpy 5
BepHOi? [Ipu pemiennn 3agauu npearnosiaraeTcs, 4Yro T€ U Apyrue 4achbl NpaBUIbHbI.

7. 1) Onna u3 crapelx pycckux Mep JuiMHbl—apiuH (1 apmus = 71,12 cM) BbIpakana npuOIHKEHHO
JUIMHY IIara B3pocjoro dyenoBeka. Ecnu mpuHate | apmuH npubmmkéHHo 3a 71 cM, TO KakoBa
MOJIy4uTCcsl abcoioTHas norpemHocts? (3Hadenune 71,12 cM mpu pelleHUM 3ajadyd MPUMHUTE 3a
TOYHOE BBIpQ)KEHHE apllInHA B METPUUECKUX MEPAX.)

2) OmHa U3 cTaphIX PYCCKUX Mep Beca — My — NpuoOamKkéHHO paBHa 16,38 xr. Ecnu npuHATh, uTo 1
nyn =~ 16,4 kr, To yemy paBHa abcomtoTHas nmorpemHocTs? (Yucno 16,38 Kr mpu peleHun 3a1adu
MIPUMUTE 32 TOUHOE BbIpaKEHUE MyJ[a B METPUYECKHX MEpPaXx.)

8. UtoOb1 HaliTH KOM4YeCTBO 3EPEH B 1 KT pxku, 6epyT math mpo0 1o 10 r Kakayro, U MOJACUUTHIBAIOT B
Kaxaoil kosmuectBo 3€peH. IlycTte mpu moacuerax nonyuunuch uucna: 308, 336 327, 343 u 316.
[Toncunraiite cpennee xommuecTBO 3€peH B 10 T pku. YcraHoBuUTE BepHBIC HMUQPHI MOTYIECHHOTO
cpenHero 3HaueHus. s mpoBepku BepHbIX mupp uncna 3épeH B 10 T pKU BBIYUCINUTE PAa3HOCTh
MEXy 3HAUCHUSIMHU KaKJI0M MpoOBI U HaliIeHHBIM cpenHuM. HaliauTe cpennee apudMeTuueckoe ITHX
paszHocTeil u mo mudpe crapiiero paspsaa €ro MpoBepbTe MPAaBHIBHOCTh B3ATHIX BEPHBIX HU(D B
cpenHeM 3HadeHuH yncia 3épeH B 10 kr pxku. YeMy cuuTaeTcsi paBHOW B IaHHOM cllyyae aOCOIIOTHAs
MOrPENTHOCTD pe3ynbTaTa? CKOJbKO 3€PEH P3KU COAEPKHUTCS B 1 KT prxu?

9. YyeHHK pemu NoACYUTaTh YUCIIO 111aroB, KOTOPOE OH AENaeT Ha MyTH U3 Joma B mkoiay. OnuH pa3
oH HacuuTain 950 maros, apyrou 938 u B Tpetnii—965 maros. Haiinure cpeanee apudmeTndeckoe
3TUX uuced. BbluMciuTe pa3HOCTh MEXAY KaKIbIM 3HAaU€HHEM CllaraeMblX M cpenHuMm. Haiimute
cpenHee apuMETHYECKOE BBIUMCICHHBIX pa3HOCTEH. YKakuTe BepHble HUQPHI MPUOTMKEHHOTO
3HAYEHUS YKCTIa [IaroB.

KoHTpoJsbHbIE BONIPOCHI.
ITonaTue 1eMCTBUTEIBLHOIO YKCa.
Uto Ha3BIBAIOT A0COMOTHON MOTPENTHOCTHIO TPUOIIKEHHOTO 3HAYEHUS BEIMIIHBI?
UTto Ha3BIBAIOT OTHOCHTEIBHOM IOTPEITHOCTHIO MPUOIMKEHHOTO 3HAYCHUS BETMIUHBI?
[IpaBuia okpyriieHNs: TPUOIMKEHHBIX YHCEL.
Kakue n3mepeHuss MO>KHO BBIIOJHSAT C HOMOIIBIO IITAHTEHIIUPKYJIs?

Jlureparypa:
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2001. — C.35-75.

3. IInorauxoB A.Jl. Yucnenusie meronsl Munck OO0 «Hosoe 3Hanue» 2007

4. Tlopmuer C.B., benenkoBa U.B. Uucnennbie metosl Ha 6aze Mathcad. — CI16.: BXB-IletepOypr, 2005. — 464
C.:MIL



IMpakTuyeckas padora Ne2 «Aunanus pe3ynbTaToB U3MEPEHHs BEJIUYHH C JOIYCTUMO
[OTPELUIHOCTHION

Llens paGoTHI: 3aKpeIUIeHNe TPAKTHYECKUX HABBIKOB PEILCHUS 33/1a4 Ha AHAJIU3 PE3YJIbTaTOB U3MEPEHUS
BEJIMYHUH C AOMYCTUMOM IMOTPEIIHOCTHIO, MPEICTABICHHE UX IPadUIeCcKH.

Xox paboTsl:
1)oBTOpEHNE TEOPETUIECKOTO MaTepHaa;
2)BBINIOJTHEHUE 3aJaHUI;
3)BBIBO/I.
1.KpaTkoe conepxaHie TEOpETUIECKOr0 MaTepuaa.
HeticTBust Ha/T TPUOIMIKEHHBIMU YU CIIAME
[Ipu pemrennu 3a1a4, CBI3aHHBIX C BRIYUCICHUSIMH, TTOTYYarOTCS YUCIOBBIE PE3YJIbTAThI, KOTOPHIE YaCTO HE
SIBJIAIOTCS TOYHBIMH, T.K. IPY TIOCTAHOBKE 33J]a4X U B XOJI€ BBIYMCIEHUI BOZHUKAIOT MOTPEIIHOCTH.
HcrouHnKaMu MOTPEIIHOCTEN SIBIISIOTCS:
1) MOrpenIHOCTH UCXOAHBIX TaHHBIX;
2) MOTPENTHOCTH OKPYTJIEHUS TIPOMEXYTOUHBIX M OKOHYATENbHBIX PE3YJIbTATOB;
3) MOrpenHOCTH NPUOIMKEHHOTO METO 1A PellieHHs 3a1auH.
[Ipu BeIMOTHEHNN NeWCTBUHN HAl MPUOIMKEHHBIMH YHCIaMH HaJIO:
1) 3Has TOYHOCTHh UCXOAHBIX JAHHBIX, YMETh OIEHUBATh TOYHOCTh PE3yiIbTaTa;
2) OpaTh UCXOMHBIC TAHHBIE C TAKOW TOYHOCTHIO, YTOOBI 00ECIIEUNTh 3aITaHHYIO TOYHOCTh PE3YIIbTaTa.
[TorpenrHocTH MPUOIMKEHHBIX YHCEI
[TycTp uncio X ABNISETCS TOUHBIM 3HAUYEHHEM, a YUCIIO a - MPUOIKEHHBIM 3HAU€HHEM HEKOTOPOH BETMYHUHEI.
Omnpenenenne. Pa3HOCTh MEXTy YUCIIOM X U €r0 MPHUOIMKEHHBIM 3HAYEHHEM a Ha3bIBaeTCsl a0COMIOTHOM
MOrPENIHOCTHIO MPUOIIKEHHOTO Yncia a: A = [x-a |.
ITpumep
ITycts x=10,5, a=10, Torma A=10,5-10=0,5.
ITycts x=9,5, a=10, Torma A=9,5-10=-0,5.
Aa = [x-a]
ITycts x=10,5, a=10, Torma Aa =10,5-10[=0,5.
ITycts x=9,5, a=10, Torma Aa=[9,5-10}=0,5.
YacTo TouHOE YHCII0 X HEeN3BECTHO. TOraa Helmb3s HaluTH Aa = |X-a/, TO3TOMY HCIIONB3YIOT OLIEHKY aOCOMOTHOM
MIOTPENTHOCTH - MIPEEbHYI0 aOCOMOTHYIO MOrpemHocTh (Tpannily) Aa> Aa =[x-a|. [Ipu aTom gucio x
3aKJII0YEHO B TPaHUIAX!
a-Aa x a-+Aawm kpaTko: X =aAa.
UYuTaroT: X paBHO a C TOYHOCTHIO Aa.
M5t Toro, 9To0Bl ONPEAETUTH KAYECTBO MIPOU3BOIUMBIX BBIUMCIICHUI, HAI0 ONPENEIUTh, KAKyO OO
COCTaBJIsIeT a0COIOTHAS IIOIPEIIHOCTD OT U3MEPSIeMON BEIMUYUHBL. [JIs1 3TOr0 UCHOIb3YIOT OTHOCUTEIBHYIO
MOrPEIIHOCTb.
Omnpenenenne. OTHOCUTENBHOM MTOTPEIIHOCTHIO 0a MPUOIMKEHHOI0 YMCIIA @ HAa3bIBAETCSl OTHOLICHUE
a0COIOTHON MTOTPENTHOCTH Aa K MOZYITIO YUCIA X :
WIN .
[pumep. [Jano uncno x=0,4287 u ero npubmmxenHoe 3aadenne a=0,4264. Haiitu abComoOTHYIO 1
OTHOCHUTEJIBHYIO ITOTPEIIHOCTH YUCIA a.
Pemenne. Beraucianm abcomOTHYO TOTPEIIHOCTE YUCIIA a:
Aa=(0,4287- 0,4264| = 0,0023.
BbIuucnuM OTHOCUTENBHYIO TOTPELIHOCTD YHCIA a:
i 0,54%.
3ameuanust. 1. [Ipu 3anucy MOrperIHOCTH NPUHATO OCTaBIATh 1-2 3Havammx uudpsl. [lorpemmnoctu Beerna
OKPYIJISIIOT B CTOPOHY yBenu4eHus. [Ipu 3TOM rpaHMIBI TOYHOTO YMCIIA X PACIIUPSIIOTCA.
2. Ecnu ToyHOE YHCII0 X HEM3BECTHO, TO IPU HAXOXKICHUH OTHOCUTEIIBHON MOTPELIHOCTH MCIIONb3YIOT €ro
npuOIMKEHHOE 3HAYCHUE a.
3. OTHOCHUTENBHYIO MOTPELMTHOCT YaCTO BBIPaXaroT B MPOLEHTaX, TOMHOXKas ee Ha 100%.
3Havanme 1 BepHbIe HUPPHI NPUOIMKEHHOIO YNCIIa



J71st OLleHKH TOYHOCTHU MPUOIMKEHHOTO YUCIIa a MIPUHSATO 3alMChIBATh €r0 B BUJE ACCATHYHOM 1podu. TouyHOCTD
BBIUMCIICHU OMPEAENSIETCS HE YUCIIOM JAECITHYHBIX 3HAKOB (LIU(P MOCIe 3aIlsATOM), a YUCIOM BEPHBIX
3HaYaIux nugp pesynprara.

Omnpenenenne. 3Ha4aMMU HU(GPaMHU YUCIIa 8 Ha3bIBAIOTCS BCE ero HU(pbl, KpoMe HyJIeH, 3aliCcaHHbIX TepeN
nepBoi NUQPON, OTITUYHON OT HYJIS, U HYJIM B KOHIIE 3aITUCH, €CIIM OHU CIYKaT AJISl COXpAHEHUS paspsiia UilH
TOYHOCTH YHCIIA.

[pumep. Onpenenuts 3HavamMe TUQPHI YKca a.

a=0,02701 => 3navamue uudpst: 2,7,0,1.

a = 0,0270 => 3navamue nudpst: 2,7,0.

a = 2700 => 3navamue mudpsr: 2,7,0,0.

Onpenenenwe. L{udpa oi npubIMIKESHHOr0 YUCIIa @ Ha3bIBACTCS BEPHOH 3HaYaIe nu@pol B IIMPOKOM CMBICIIC
(B cTpOroMm cMmBICTIE ), €U IIpe/ebHas abCONIOTHAS TIOTPEHTHOCTh YKCia a HE MPEBBINIACT SIUHUIIBI
(TTONOBUHBI €IMHUIIBI) Pa3psiaa, B KOTOpoM 3anucana mugpa oi: Aa 101 (Aa 0,5-101).

[pumep. Onpenenuts BepHbIE M (PHI prbIIKeHHOTro uncna a=0,7264, eciu abCoNMOTHAS MOrPEIHOCTh
Aa=0,0023.

Pemenne. A6comrotHas nmorpemHocts Aa=0,0023 0,005 = 0,5-10-2. CnenoBatenbHo, HUdpHL 7 U 2 - BEpHbIE B
CTpOroM cMbicie, nudpsl 6 u 4 — comuurtenbhbie. Tak kak Aa = 0,0023 < 0,01 = 10-2, To uudpsr 7 u 2
SABJIAIOTCA BEPHBIMHA U B HIMPOKOM CMBICIIC.

3ameuanus. 1. B maremaTideckux TabauIiax BCe 3HaYAIIME [UQPHI SBJISIOTCS BEPHBIMH B CTPOI'OM CMBICIIE.

2. B okoHUYaTEIbHOM PE3y/IbTaTe MPUHITO OCTABJIATH TONBKO BepHbIe @bl Torma npeaenbHas adbCoaoTHAS
TIOTPEITHOCTD YHCIIa a OMPEAEIIACTCS 10 SIUHUIIE MIIaAIIero pa3psaa. Hampumep, mycts a=127,38, Torma
Aa=0,01, eciiu Bce nudpBI ABIAIOTCS BEPHBIMU B IIMPOKOM cMbiciie, 1 Aa= 0,5- 0,01 = 0,005, eciu Bce nudpsr
ABJIAIOTCA BEPHBIMU B Y3KOM CMBICIIC.

[pumep. Onpenenuts, kKakoe paBeHcTBO TouHee 13/19=0,684 nim =7,21?

Pemenne. O6o3naunm a =0,684, B =7,21. Haiinem aOCoOMIOTHBIE OTPENTHOCTH 3TUX Yncel. [ 3Toro Bo3sMeM
13/19 1 ¢ GOIBIINM YKCIIOM AECATHYHEIX 3HaKkoB: 13/39=0,68421..., 5=7,2111...

Torma Aa=|0,68421...-0,684| < 0,00022, A= [7,2111...-7,21| < 0,0012.

Haiinem oTHOCUTENBHBIE TOTPEIIHOCTH

nm 0,033%.

nm 0,017%.

Bropoe paBeHcTBO G0Jiee TOUHOE, TaK KaK .

OxkpyrieHne 9nucen

B npuOnmkeHHbIX BBIYMCIEHUSIX YAaCTO IPUXOAUTCS OKPYIJISATH YKcila KaKk IPUOIMKEHHbIE, TaK U TOUHBIE, T. €.
oTOpachIBaTh OJHY WJIM HECKOJNBKO Iociaeanux mudp. [Ipu okpyriennn yncna Mpl 3aMEHsIEM €To
NpUOJIMKEHHBIM YUCIIOM C MEHBIIMM KOJIMYECTBOM 3Ha4aluX LU(p, B pe3ysbTaTe Yero BO3HUKAET
MOrPEIIHOCTh OKPYTJIeHUs. YTOOBI 3Ta OrpenHOCTh ObUIa MUHUMAIBHOM, HYKHO IPHIEP YKUBAThCS
HEKOTOPBIX MIPAaBUII OKPYIJICHHUS.

[IpaBwio 1. Ecnin iepBast ciieBa u3 oTOpackiBaeMbIX IU(p OOJBINE 5, TO MOCIEAHSSA U3 COXpaHIeMbIX (P
YCUJIMBAETCS, T.C. YBEIMUMBACTCS Ha €AMHUILY. Y CHIICHHE IPOU3BOIUTCS U TOTAA, KOIJa IepBasi ClieBa U3
oT—OpachkiBaeMbIX U (p paBHA 5, a 32 HEH CIEAYIOT OTIMYHBIC OT HYNS TH(PHL.

[Ipumep. Oxpyrisist 1o AecsTeix gonert gucio 73,473, momyqnm 73,5. [Tocnen—Hsist u3 ocTaBmMXcst mudp
YCHUJIEHA, TaK Kak 7 > 5.

[Ipasuio II. Ecnu mepBast 3 oTOpomeHHBIX udp MEHbIIE 5, TO MOCTEIHS U3 OCTABIINXCS (P HE
YCUJIMBAETCs, T. €. OcTaercs 6e3 n3MeHeHusl.

IIpumep. Oxpyrisa o coTsIx gonei uncno 73,473, nonyuum 73.,47.

[Ipasuo III. Ecniu mepBast ciieBa n3 oTOpOIIEHHBIX (P paBHA 5 U 32 HEll He CIEeAYIOT OTINYHEIE OT HYIIS
nu@pel, TO MOCIETHSS OcTaBLIasCs Iudpa yCuIuBaeTcs, ecii OHA HeUeTHasl, M ocTaercs 6e3 U3MEeHeHUs, eClld
OHa YeTHas (TPaBUIIO YETHON IUQPHI).

Ipumep. Oxpyrisist uucio 5,785 10 COTBIX fonei, norydaeM 5,78. YcuneHus He IeaeM, TaKk KakK HOCIEI s
coxpansiemas unugppa 8§ — vernas. Oxpyrisist uucio 5,775 10 BTOPOro AECATUYHOrO 3HaKa, umeeM 5,78.
Iocnenuss coxpansiemast nudpa 7 yBeIMUUBAETCS Ha €IUHUILY, TOCKOJIbKY OHA HEUeTHasl.

[Ipu npumenennn npasuia 1l kK OkpyrieHnI0 0MHOTO Yucia Mbl (PaKTHUECKH HE YBEIMYMBAEM TOUYHOCTh
BBIUMCIICHUH, OTHAKO ITPY MHOTOYMC JICHHBIX OKPYTJICHHUSX M30BITOYHBIE YHCIIA BCTPEUAIOTCA IPUMEPHO TaK
e 4acTo, KaK M HelocTaTouHble. [IpoucXoauT B3anMHass KOMITGHCAIUS TOTPEIIHOCTEN, PE3yIbTaT OKa3bIBAETCS
Oornee TOYHBIM.

Takum 00pa3om, Py NIPUMEHEHNH BBIIIE PACCMOTPEHHBIX MPABUI OKPYTJICHHS a0COMIOTHAS TOTPEIIHOCTh
OKPYTJICHHSI HE IPEBOCXOIUT MOJIOBUHBI €MHULBI PA3psiia, ONpeaessieMoro rnocjieIHell OCTaBIeHHON 3HaYaen
nudpoi.



Ecnu TouHOE YMCIo X OKpYTIIsieTcs A0 N 3HaYaluX HUQp, TO ModydaeMoe NPUOIMKEHHOE YUCIIO 8 UMEeeT
a0COJIOTHYIO MOTPEIIHOCTh, PAaBHYIO IIOTPELIHOCTH OKPYTJIeHHs. B aToM ciyyae mpuOImkeHHOe YHCI0 a UMeeT
N BEPHBIX 3HAYAIIUX HU(P B Y3KOM CMEBICTIE.

[Tpumep. Oxpyrisist uncio x=26,837 1o Tpex 3Havamux nudp, nomyuum a =26,8, orkyaa Aa= [x—a | = |
26,837—26,8 [-0,037 < 0,05, T. €. YUCIIO a2 UMEET TPU BEPHBIE 3HAYAITHIEC ITU(DPHI B Y3KOM CMBICIIE.

[Ipu okpyraeHny NpuUOIMKEHHOTO YKCIIa a MTOJy4aeM HOBOE MPHOIMKEHHOE YU CIIO

1. CamocTosiTeIbHOE pellIeHne:

Bapmuanr 1

1. Belumcnaure cymmy a = \/5 + /7 B3sB NpUOGMIDKeHHbIE 3HAYEHNs KOPHel ¢ TouHoCThIo 10 0,001,
2. Haiitn cymmy npuONmkeHHbIX 3HaueHui yncen: x = 6,8 £0,05, y=4,3 + 0,05 1 BEIYMCIUTS TpaHUIY
OTHOCHUTEJIBHOW MOTPEIIHOCTH.

(123+1E_3E+25) : (21.5_3)
3. BouucauTh 12 3 3] 4 2 B 9

BapuanT 2

1.Boancinre pastocts a = V11 - v/7 B3sB npuGmimkennsie snavenns  kopHeii ¢ TourocThI0 10 0,001,
2..Hatitu cymmy npuOIrbKeHHBIX 3HaYeHUH gucen: X = 3,575 £0,0005, y=4,3 0,05 u BBIYHCIUTL TPAHUILY
OTHOCHUTEJIbHOW MOTPEIIHOCTH.

3 3 B B Th 1 1
48—:6—-——2—+1—-(1—-——13:26)
3. Berunciauts B 4 12 ] 24 2 3

Bapuanr 3
1.B pe3ysibraTe U3MepeHUid ONYyYHIN NPUOIIKEHHOE 3HaYeHHe BelMUuHbI X = 44.6 +0.8. Hailitu rpanuity eé
OTHOCHUTEJIbHOW MOTPEIIHOCTH.
2..Haiiti cymmy npuOimKeHHbIX 3HaueHui yncen: X = 6.54+0,005, y= 16,022 £ 0,0005 1 BHIYUCIUTH TPAHUILY
OTHOCUTEJIBHOM IOIPEUIHOCTH.

131'11 161 15 191'4
3. Beruncianth E §+ E H—l_ EE

Bapuant 4
1. 'panuna abCcoMOTHON MOrPEIHOCTH NPUOIMKEeHHOro 3HaueHus 386 uncna x paBHa +0,5. YkaxuTe rpaHulipl, B
KOTOPBIX 3aKIIFOUEHO THCIIO X.
2..Haiiti cymmy npuOimKeHHbIX 3HaueHui uncen: x = 1,9646 £0,00005, y = 16,022 + 0,0005 v BEIYUCIUTh TPAHUILY
OTHOCHUTEJIBHOM MOTPEIIHOCTH.

(E_g_l_i_l):(l_i_lii)
3.BeraucianTth 7 3 6 8 B 14

3. Caesathb BbIBOJ

IIpakTuueckas padora Ne3 Ananus pe3ynbTaToB U3MEPEHHUs. BEMUYKH C JOITYCTUMON
HOTIPEIIHOCTBIO, IPEICTABICHUE UX IpapUUIECKU.

Tema: «HaxokKAeHHe MPOLEHTHOT0 COOTHOIIIEHMsI, COCTABJIEHHE MPOMOPIHA».

Heab: YMeTh HaX0aAUTh NPOLEHT MPH PelIeHUH MPAKTHYECKHUX 32124
Xon paboTsI:
1)rmoBTOpEHNE TEOPETUIECKOTO MaTepHaa;
2)BBINTOTHCHHE 33/ TaHHI;
3)BBIBO/.

l.KpaTKOC COACPKaHHUE TEOPETUICCKOI'0 MaTEpraa.
i '

7} o - i . ¥ - ) 4-_
Iponopyueii Ha3BIBacTCS PaBEHCTBO ABYX OTHOLIEHHMI Buga h & i © & =€ 1@} OcmosHoe
] &=
CBOMCTBO IPOIIOPLMH: mid = O

i I (i i i

-
—
]
=

W3 nponopuun A L caenyer © 2 8 : G, i

=h

el =
=N Ny
0|
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- 7
Ilpouyenmom Ha3pBaeTcs coTas 4acTh uynciua “. Yucmo b cocraBmsier P70t uncna @, eciu
i

b=—
1

o

1) Beipaszure B Buje apodu: a) 5%; 6) 20%; B) 72%; 1) 100%:; 1) 200%:; €) 7,5%;x) 0,75%.
2) Haiinure mpolleHTHOE OTHOIIEHUE YHCEIT: a) 1 xk4;0)3k5;8B)5k2;1) 12,5k 50; 1) 3,2k 1,28
3) Haiigure: a) 4% ot 75; 6) 15% ot 84 kr; B) 160% oT 82 py0.

4) Haitnure yucnu, ecnu; a) 40% ero pasubl 12;6) 1.25% ero paBusi 55 B) 0,8% ero paBusl 1,84; 1) 15%
ero pasHsl 1 py0. 35 kon

5) Haiinure x, ecnmu: a) 7%*x=182; 6) 60%*x= 32; B)7,5*x =3,3; 1) 2,5%*x = 0,15; 1) 0,8%*x=1,2; )
10,75%%*x= 8,6.

6) Msico nmpu Bapke TepsieT 35% cBoelt macchl. CKOJIBKO MOJIYYUTCS] BApEHOTO Msica U3 2KT ChIpOro?
Ckomnpko noTpedyeTcs ChIporo msica Juisl Moayd4eHus 2,6 KT BapeHoro?

7) SBnsercs nu BepHOU nponopuud 3,75:10,4 = 32 1052

o o 1
8) Haiinmute Hem3BecTHBIN WwieH nponopiuu 0,3x:3- = 6:1,5.

i '

Ilponopuyueit Ha3pIBaCTCS PABEHCTBO ABYX OTHOIIICHMH BUuga h o
= o} = A o i k=
b . & =€ -] OcHoBHOE CBOMCTBO mpomopuuu: & = ¢,

i, A e h o

-
]
o=
=

— — — = e

0oe

W3 nponopiu Al cnegyer © d.b Q. Q. d

s
Ilpoyenmom na3piBaeTcsa cotas 4acThb uncia . Yucno b cocrasnser P70t uncna @ , €CIIN
T

¥
o

b =
1) Beipasure B Buje apodu: a) 5%; 6) 20%; B) 72%; ) 100%:; 1) 200%:; €) 7,5%;x) 0,75%.
2) Haiinure mpoleHTHOE OTHOIIIEHUE YHCEIT: a) 1 k4;06)3k5;8)5k2;1) 12,5k 50; 1) 3,2k 1,28
3) Haiiaure: a) 4% ot 75; 6) 15% ot 84 kr; B) 160% ot 82 py0.

4) Haiigure yncnu, ecnu; a) 40% ero pasubl 12;6) 1.25% ero paBusl 55 B) 0,8% ero pasusl 1,84; 1) 15%
ero pasHbl 1 py0. 35 kom

5) Haiinure X, ecmu: a) 7%*x=182; 6) 60%*x= 32; B)7,5*x =3,3; 1) 2,5%*x = 0,15; 1) 0,8%*x=1,2; )
10,75%*x= 8,6.

6) Msco npu Bapke TepsieT 35% cBoelt macchl. CKOJIBKO MOJIyYUTCS] BAPEHOTO Msica U3 2KT ChIpOro?
Ckounbko notpedyeTcst ChIporo Msica Juis MojydeHus 2,6 Kr BapeHoro?

7) SBnsierca nu BepHOU nmponopuus 3,75:10,4 = 37 1077

8) Haiinure HEM3BECTHBIN WIEH IPONOPLUU O,?ax::*.i =6:1,5.

3. cre1aTh BBHIBOJ
11



IIpakTuyeckas padora Ned «Ilepecedenne, 00beqHEHHE H PA3HOCTH MHOKECTB, A0IOTHEHHE

MOJAMHOKeCTBA. 3aKOHBI ONlePalMil M UX WJLJIIOCTPALKs IPH IOMOIIH KPyroB Jijiepa.. MHoxecTBa
U onepanuy HaJg HUMI)

l.KpaTxoe COACPKAaHNEC TCOPECTUICCKOI0O MaTepuala.

Bonpocekl kK u3y4eHuo

IToHATHE MHOXKECTBA U 3JIEMEHTa MHOKECTBA.

[Tyctoe mHOXecTBO. CrIOCOOBI 3aJTaHNST MHOKECTB.

OTHOIIICHUS MEXITY MHOXKECTBAMH: BKIIFOUCHHUE, PABEHCTBO, IiepecedcHue. [1oaMHOKecTBO.
N300paskeHre OTHOLICHHUI MEXKTy MHOXKECTBAMU TIPH IMIOMOIIM KpyroB Dityiepa.

VVVVVYYYVYVYVY

>
>

OcCHOBHBIE TOHATHSA

MHOKECTBO;

3JIEMEHT MHO)KECTBA;

XapaKTepUCTUIECKOE CBOMCTBO JIIEMEHTOB MHOYKECTBA;

MOJIMHO>KECTBO

paBHBIE MHOXECTBA.

O603Ha4yeHns

a € A — «a IPUHAUIEKUT MHOXKECTBY A»;

b ¢ A - «b He TPUHAIUISKUT MHOKECTBY A;

A={1,2,3,4} - 3anuch MHOXeCTBa A TyTeM ITEPEUUCIEHUS BCEX €r0 3JIEMEHTOB;

A={x|x e Nux>5} -3anmuch MHO)KECTBa A IyTeM yKa3aHHUs XapaKTEPUCTUIECKOTO CBOUCTBA €ro

9JIEMEHTOB;
A c B - «A — nonMHOxecTBO By;

A =B - «MHuoxecTtBa A 1 B paBHBI>.

HpaKm uueckasa uacmo

Oobs3aTeabHbIC 3a1aHUSA
1.HazoBuTe TpHu pyieMEHTa MHOXKECTBA: a) y4EOHBIX MPEAMETOB, U3ydaeMbIX Ha 1 Kypce; 0)
YETHBIX HAaTypaJIbHBIX YHCEI; B) YEThIPEXYrOJIbHUKOB.
2.B — MHOXECTBO YETHBIX 4HCell. 3Has 3TO, 3alUIINTE C MOMOIILI0 CUMBOJIOB CJIEIYIOIINE
npeanoxenus: 1) uncio 20 yetHoe; 2) yucio 17 He ABISICTCS YETHBIM.
3.3anumure, UCHOJIb3ys CUMBOJIBL: a) Uncno 14 — HatypansHoe; 6) Unucno — 7 He sABIAETCS

HaTypa’abHEIM; B) Uncno 0 — paloHaNbHOE; T) /7 - 4ncio JeHCTBUTEIRHOE.
4. Naunbl yucna: 325, 0, - 17, -3,8, 7. YcraHoBUTE, KaKue W3 HUX MPUHAIC)KAT MHOXKECTBY:
1) HaTypabHBIX YKCENT; 2) HEIbIX YUCET, 3) pallMOHATIBHBIX YUCEN, 4) NEUCTBUTEIBHBIX YHCEIL.
5.1IpountaiiTe cneayromye BbICKa3bIBaHUs U yKaKUTe cpenu HuX uctuHueie: 1) 100 € N; 2)

-8e7Z;3)-8¢N;4)536 €Q;5) 102 ¢ R; 6)\/§eQ;7)—7eR;8)%eN;9)OeZ.

6.P — MHOXeCTBO HaTypaibHBIX 4Hces, 00ibIIKMX 7 U MeHblle 14. BolacHuTe, Kakue u3
yucen 13, 10, 5, 7, 14 emy npuHayexar, a Kakue He npuHajyiexkar. OTBET 3aUIINTE, UCIOJIb3YA
3HAKU € U €.

7.A — MHOXeCTBO pelenuil ypapnenus x> + 1 = 0. BepHo 11, 4T0 A — IycTO€ MHOKECTBO?
[IpuBenuTe mnpuMepsl ypaBHEHHS, MHOKECTBO PEIIEHWH KOTOPOTO COCTOUT H3: a) OJHOTO
aJIeMEeHTa; 0) ABYX DJIEMEHTOB; B) TPEX DIIEMEHTOB.

8.3anumuTre ¢ MOMOIIBI0 3HAKA PaBEHCTBA U (UTYPHBIX CKOOOK mpeanoxkenus: 1) X —
MHOecTBO uncen 0, 1, 2, 3,4, 5; 2) ¥V - MHOXKeCTBO OYKB B CIIOBE «MaTEMaTHKa.

9.MHuoxectBo C COCTOMT M3 KBajJpaTa, Kpyra U TpeyrojbHUKa. [IpuHagiexutr n1u 3ToMy
MHOECTBY JIMaroHajib KBajpara?

10. [lepeuncnure sneMEHTHI CIEAYIOMIUX MHOXECTB: A — MHOMXECTBO HEUETHBIX
OJIHO3HAYHBIX uuced; B - MHOXECTBO HaTypallbHBIX 4YHcell, He MeHbux 5; C — MHOXECTBO
JBY3HAUHBIX yuceln, nensmuxcs Ha 10.

12



11. Vkaxxute XapakTepUCTHYECKOE CBOMCTBO AJIEMEHTOB MHOKECTBA: a) {a, €, €, U, O,
y, 9, 10, 1, BI}; 0) {23, 22, 21, 20, 19, 18, 17, 16, 15 }; B) {11, 22, 33, 44, 55, 66, 77, 88, 99}.

12. N300pa3uTte Ha KOOPAMHATHOW HPSMOW MHOXKECTBO pelIeHWH HepaBeHCTBA ( X-
nercTBUTeNbHOE yncio): 1) x > 5,3;2) x <-3,8;3) —4,5<x<4;4)2,7<x<0.

13. Haiiqure  MHOXECTBO  JNEHCTBUTENBHBIX KOpHEH  ypaBHeHus:  1)3x=x+8;
2) 3x+5=3(x+1); 3) 3(5x+10)=30+15x; 4) x (x+16)=0.

14. A - MHOXECTBO JBY3HAUHBIX YMCEJ, 3alIUCh KOTOPBIX OKaHUMBaeTcs Ludpoil 1.
[Ipunayiesxxut 11 3TOMy MHOKECTBY umcia 28, 31, 321, 617

15. Hano muoxectBo A = {5, 10, 15, 25}. VYkaxure aBa MOJMHOXKECTBA, PaBHBIC
MHOKECTBY A.

16. W3BecTHO, 4TO 3JIEMEHT a COAEPKUTCS B MHOXKeCTBE A U B MHOXKecTBe B. Cienyer
u otcroaa, uto: 1) Ac B;2) B A;3) A=B?

17. W3BecTHO, YTO KaXAbI 2JIEMEHT MHOXKECTBA A  COJAEPKHUTCS B MHOXecTBe B.
Bepno mu, uto Torga: 1) A < B; 2) A=B?

18. N3 muoxectBa K = {216, 546, 153, 171, 234} BeinumuTe yucia, Kotopsie: 1)

nenarcs Ha 3; 2) nenstces Ha 9; 3) He nenarca Ha 4; 4) He pensatcs Ha 5. Ecte nm cpenu
MOJIyYE€HHBIX TIOJIMHOKECTB TaKO€, KOTOpO€ paBHO MHOXkecTBY K?

19. VYcraHoBHTE, B KAKOM OTHOIIEHWH HAaXOJIATCS MHOYKECTBA PELICHUN HEPABEHCTB U
camu HepaBeHCTBa: 1) x < 12mx<10;2)x<12ux>15; 3)x<12ux>10;4) x <12 u -3x > -36.
20. N3obpasute mpu moMoIy KpyroB Dijepa OTHOIICHHUS MEXIy MHOXKECTBaMH A U

B, ecin: 1) A — MHOECTBO YETHBIX YHCelNl, B — MHOXECTBO YuCeN, KpaTHBIX 3; 2) A - MHOXECTBO
KBaJIpaToB, B- MHOXXeCTBO NpPSIMOYroJbHUKOB; 3) A — MHOXECTBO KBaJpaToB, B — MHOecTBO

MPSIMOYTOJIbHBIX ~ TPEYroJbHUKOB; 4) A — MHOXECTBO KBagpatoB, B — MHOXeCTBO
IIPSIMOYTOJIBHUKOB C PaBHBIMHM CTOPOHAMHM.
21. N3obpasute npu moMomy KpyroB Dijepa OTHOIIEHUS MEXIy MHOXecTBaMu A, B

u C, ecnu u3BectHo, ut0: 1) A Bu B < A; 2) A < B, C nepecekaercs ¢ B, HO He mepecekaeTcs ¢
A; 3) A, B u C nepecekarorcsi, HO HA OJTHO HE SIBJISIETCS MOJMHOKECTBOM JIPYTrOTO.

3.Caenats BEIBOI.

IIpakTuyeckasi padora NeS «BoinosiHeHHe AeCTBUII HAJ MaTPUIIAM U

Ienb paboThI: 3aKperieHre MPAKTHYECKUX HABBIKOB BBITTOJTHEHHUSI IUCTBUIA C MATPHIIAMH.

Xomx paboThI:

1)oBTOpEHUE TEOPETUIECKOT0 MaTeprara;

2)BBINTOTHEHHE 33/ TaHHIA;

3)BBIBOA.

1.Kpatkoe cojepkaHue TEOPETHYECKOrO MaTepraa.

Martpuiia — 3To NPSIMOYTOJIbHAS TAONHIIA KAKUX-TH0O0 3JIeMEHTOB. B KauecTBe 371eMEHTOB MBI OyieM
paccMaTpuBaTh YHCIA, TO €CTh YHCIOBBIC MATPHIIBL

A BT,

O0603HaYeHHE: MATPHUITBI OOBIYHO 0003HAYAIOT MPOMMCHBIMH JTATHHCKAMU OYKBaMU
IIpumep: paccMOTpPUM MaTPUILy «IBa HA TPH»:
a5 =17

-1 0 10

Korzaa roeopsrt o pasmepax MaTpHIlbl, TO CHa4aja yKa3bIBalOT KOJIMYECTBO CTPOK, @ TOJIBKO IIOTOM — KOJIMYECTBO
cTon0OuoB. B paccMoTpeHHOM npuMepe MaTpHLa «IBa Ha TPH».
Ecnu xonu4ecTBO CTPOK U CTONOLIOB MAaTPHUIIBI COBIAIAET, TO MAaTPHILy HA3bIBAIOT KBAAPATHOI,

A=

-1 0 -2z
B=|-5 4 -7
6 -4 —6

HaIrpumep: — MaTpula «Tpu HA TPpU».

YMHo)KeHHE MaTpulbl HA YUCJI0.
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IIpumep:

3 12 -1 312 3.(=-1 36 =3
P 27 3.0 21 0
Jist TOro 4To0BI YMHOXXUTH MATPHUILY HAa YUCIIO, HYXKHO KaXKJIbIH 3JICMEHT MaTPHUIbl YMHOXKUTh Ha TAHHOE YUCIIO.
B nanHOM ciiyuae — Ha TPOUKY.
TpancnoHMpoBaHUE MATPHUIIBI.
st Toro 4To0BI TPAaHCTIOHUPOBATH MATPHILY, HYKHO €€ CTPOKH 3aIiCaTh B CTOJIOIBI TPAHCIIOHUPOBAHHON

MAaTpPHUILIbL.
Ilomarosslii npuMep:

-1 0 -2z
B=|-5 4 -7
6 -4 —6

TpaHcnoOHMpPOBAaTH MaTPUILY
CHauasa nepenucelBaeM NEepBYIO CTPOKY B IIEPBbI cTONOCI:

-1 0 =2)

6, —4 -6
—1 *
BT =|l0 | * *
) * ¥

[ToroMm mepenucrBaeM BTOPYIO CTPOKY BO BTOPO# CTOJIOEII:
-1 0 =2

B:!—‘ 4 =7
", 6 \-4 -6
=1 L8\ %
Bzl 9 14 |
¢ 7 *

BT=| 0 4 —4|
\—2 =7 64

I'py6o roBopsi, TpaHCIIOHUPOBATH — 3TO 3HAYUT OBEPHYTH MATPUILy HAOOK.

CymmMa (pa3HOCTb) MaTpHII.

J1s1 BBIIOJTHEHUSI CIIOXKEHMS (BBIYMTaHUS) MATPHUL], HEOOXOANMO, YTOOBI OHHU OBIIIM OIMHAKOBBIMU I10 pa3zMepy.
Mpumep:

12 -1 -4 -3
F = G =
-5 0 15 7
CI0XHATH MaTpuLbI n

I[J'ISI TOT'0 YTOOBI CIIOKHUTh MaTpullbl, HCO6XO,Z[I/IMO CJIOKHUTD X COOTBECTCTBYIOIINE 3JICMEHTHI :
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(12 —1} (—4 —3} [12+(—4) —1+(—3)J
F+G= + - -
-5 o) l15 7 ~5+15 047

12-4 -1-3 g2 -4
l=s5+15 0+7 ) L0 7

I[IIS[ Pa3sHOCTHU MaTpHll IPaBUJI0 aHAJIOTHUYHOC, HCO6XOI{I/IMO HaWUTH Pa3HOCTb COOTBETCTBYIOIIUX 3JICMCHTOB.

IIpumep:
3 5 =17 -4 3 =15
Jq= H:
-1 0 10 -5 =70

Haiitu pazHoCcTh MaTpuLl ,
(305 -1T) (-4 3 18y (3-(-d)  5-3 17— (-15)
A-H = —L = : ] =

-1 0 10 -5 —7 0 ~1-(-5 0—(7 10-0
(344 5-3 —17415) (7 & -2
=145 047 W0-0 ] 14 7 mJ

A

YMHOXKeHHE MaTPHII.
UrtoObl MaTpHILY K MoxHo 66110 YMHOXKHUTh Ha MaTpHILy L HY>KHO, YTOOBI YUCIIO CTONIOIIOB

MaTpHUIlbl K PaBHAJIOCH YUCITY CTPOK MaTpHUIIbI L .
IIpumep:

-2 1 3
K = L =
5 4 -1
VMHOXHUTH MaTpuiny Ha MaTpuny

[Ipumenum popmymy :
a B 15 _ ey + &y
i, b £, a,ey + b,
-2 1 3 —-2.34+1.(-1 -7
5 4)1-1 9.34+4.(-1) 11
Ipumep:
2 =3 9 -5
M = N:
4 -6 & —4
VMHOXHTH MATPHILY Ha MaTpHILy
[‘11 bl] _ ('51 dl} _ (‘31"31 +he,  ad +b1d2J
Dopmyna: a, b c, dy @,y the,  agd) +id,
2 =3Iy (e =4 2-9-3.6 Z2.(-&-3(-D oo
mf: . = =
4 -6}l —4 4.9-6.6 4.(-&—-6.(—-4) o 0
B pesyibrare monydeHa Tak Ha3biBaeMasl HyJI€Bas MaTpHIIA.
IlepexoauM K MaTpUIIAM TPETHEro MOPSIKa:

5 8 -4 2
F=|6 9 -5 R=|-3
4 7 -3 1
VMHOXHUTH MaTPHILY Ha MaTpUILy

dopMyIia OueHb MOX0XKa Ha TPEAbIAYIIHE GOPMYIIbL:
a0 e ey +Ed, o
iy, by ooy || dy = | ad) Hid Foyds
wy By oog ) \ds @y T, + oy
5 8 -4 2 5.2+48.(-3)-41 -1
FR=|6 5 -5 |=-3|=|62+%-(-3)-5.1|=|-20
4 7 =3 1 4.2+7-(-51-3-1 -14
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2.CaMocTOSITEILHOE BLINTOJTHEHNE 3aJaHus.
JHansl n1Be maTpuiel A u B

1 BapuaHT
1 2 =3 3 2 -1
A=l2 -1 —-1|B=2 -1 3
1 3 4 1 1 -1
2 BapuaHT
2 -1 1 2 -1 3
A={3 2 2|,Bsf1 2 -5
1 -2 1 3 1 =2

Haiitu: 1) A+2B, 2) AB, 3) A"! ¢ nposepxoi.

3.BbIBOI[ MNPAKTHYIECKOIo 3aHATHSI.

IIpakTuueckasi padora Ne6 «BoiunciieHUe onpeaeTnuTeein»

Lenb paboThI: 3aKperyicHHE MPAKTUUCCKUX HABBIKOB BBITIOJIHEHUS JCHCTBUN C MaTPHUIIAMHU.
Xon paboTsl:

1)oBTOpEHNE TEOPETUIECKOTO MaTepHaa;

2)BBITIOTHEHNE 3aJaHNI;

3)BBIBOSI.
1.KpaTkoe conepxaHne TEOPETUYECKOT0 MaTepraa.
@y @y .. g
|ﬂ| ClEn @n . gy
F By . Gy
Yucno (D Ha3bIBAIOT OMpeAeanuTe]eM MaTPULIbl Pa3MEPHOCTHIO N CTPOK U N
CTOJIOITOB.

OnpeaeauTe] b BTOPOro NOPSIAKA €CTh YUCIIO, TOJIy4aeMOoe CIEIYIOMUM 00pa3oM:
| H| SV _
= =y T Ay,
11 % )
OnpeneauTeb TPETHEro MOPSAKA — 5TO YKCJIIO, TOIYyYaeEMOE TaK:

11 %2 &3
|A!= 21 Gy Og3|= dydggds Tddydsy Tdpdpds, —

e [
3| a2 33 (3)

-013022031-A11023032-0 12021033

3anoMHUTE 3Ty GopMyny TpyaHo. OIHAKO CYIIECTBYET IIPOCTOE MPABUIIO, HA3bIBAEMOE IIPABUIIOM TPEYTOJIbHUKOB,
KOTOpO€ MO3BOJISET JIETKO BOCTIPOM3BeCTU BhIpaskeHHe (3). O003HaUast 31eMEHTHI ONPEAETUTENS TOUKAMU,
COEIMHUM OTpE3KaMHM MPSIMON Te U3 HUX, KOTOPBIE JAIOT IPOU3BEACHNUS 3JIEMEHTOB onpeaenutens (puc. 1).

Dopmyna (3) nokaszvigaem, 4mo co cOUMU 3HAKAMU OEPYMCS NPOU3BEOCHUS DTEMEHMOB 2NAGHOU OUALOHANU, A
MAKdACe INEeMEHMO8, PACHOLONCEHHBIX 8 GEPUUUHAX 08VX MPEY2ONbHUKOB, OCHOBAHUSI KOMOPYIX ell NapAalIeNbHbl, ¢
NPOMUBONOIONCHBIMU — NPOUZBEOEHUSL INEMEHTNOE HODOUHOU OUALOHANU, A MAKIICE INEMEHNO08, PACNOTONCEHHBIX 8
BEPULUHAX 08YX TIPEY20JIbHUKO8, KOMOpble ell NapalielbHbl.

IIpumep . Berancauts onpenennuTens TPETbEro NopsiaKa:

16



o 1 =2

-1 2 3]
2 3 4
Pemenne. [lonp3ysack mpaBUIOM TPEYTrOJIbHUKOB, OTYYUM

01

—1 2 3|=Dezed+ledelt(-De(-Tiei—(—Zele2-la—T)ed-OsZaz= 4

2 3 4

OnpeaenuTens MOXKHO BBIYHCIUTH CIIOCOOOM Pa3ioKeHHSI IO 3JIEMEHTaM MEPBON CTPOKH. DTOT CIIOCO0 OyaeT
paccMOTpeH B CIEAYIONIeM IpuMepe.

IIpumep:

-2 =3

Haiitu o0paTHyI0 MaTpULy /U1 MaTPHUIIBI

-1 1 b
A== A
| Bl
OO6patHyto MaTpuIly HaiieM 1o Gopmye: ,TAe ~ ' — TpaHCIIOHMPOBAaHHAsA MaTpHUIlA
aNreOpanvecKuX JIOMOJHEHHH COOTBETCTBYIOINIHX 3JIEMEHTOB MAaTPHIIBI B

1) Haxoaum ompeaenuTeb MAaTPUIIbI.

2 5 7
3 4 6 4 6 3
lzl=p 3 4|=2 -5 +7. =
2 -3 "5 -3 5 -2
5 -2 -3

=2 (=9+8 -5 (-16-200+7 (-12-13)=-2+15%0-18%=-1
31ech onpeaeauTeb BHIYHCIEH CIIOCO00M PA3JI0iKeHHsI 10 JIEMEHTaM MePBOii CTPOKH.

|B8|=-1=0

Taxoxe He 3a0BpIBaeM, 4TO , @ 3HAYMT, 00OpaTHas MaTPHIIA CyIIECTBYET.

2) Haxoaqum MaTpUIly MHHOPOB M
=* & 2

M=+ * *

+ & ok

Pa3MepHOCTb «TPH Ha TPH» , U HAM HY)KHO HaWTH JIEBATH YHCEI.
[HompobHO paccMOTPUM MapOYKy MUHOPOB:
PaccmoTrpum crieayromuii 3JeMeHT MaTPULIbL:

M\ < -
B=|6 3 4
\3 =2 =3
MBICJIEHHO BbIuepkuBaeM CTPOKY U CTOJNOEI, B KOTOPOM HAXOAWUTCS JaHHBIA DJIEMEHT:
(2—S5 ]
] f
B=|6 3 4
[
I,. > -2 -3
OcraBiinecs YeThIpe YKcia 3alMCbIBAEM B ONIPEACIUTENb «/IBa Ha JIBaY
(B—5—3
L = 3 4
B=|¢ |3 4
N, R
k SO = g :

ToT ONpEACIIUTEIIb «/IBa HA ABa» U ABJIAECTCA MUHOPOM JAHHOI'0 3JIEMEHTA. Ero HY>XXHO BBIYUCIIUTh!:



B—s—7
g 3 4 i
B=|6 |3 4 s =3(3)-(-2)-4=-9+8=-1
| ==
iy

)

\ 2 -3
BCé, MI/IHOp Haﬁ,[[eH, 3aIlluChbIBAcM €ro B Hamy ManI/ILIy MI/IHOpOBI

B—s—7

B:‘F 3 4 _)2 =3 E)-(-2)-4=-9+8=-1
5 -2 -3
—] * *
V=] * * #
* * ok

Kaxk BbI, HaBepHOE, TOTaIaTICh, HEOOXOINMO BEIYHCINTE JACBITH ONPEACTUTENCH «aBa Ha aBay. Hy u as

3aKpCIJICHUA — HaAXO0XJACHUE €€ OTHOTO MUHOPA B KAaPpTUHKAX:

2 5
i ) -
B=|6| 3 4 =2:-4-6:-7=8-42=(-34
£ y 4
\ 55— =2>7=3
_l ¥ #
M=| * - T
* 34 *|

OcTtanpHble MUHOPBI TIOMTPOOYITE BEIYHCIUTH CAMOCTOSITENHHO.
OxoHYaTENbHBIN PE3yIbTAT:
-1 38 -7
M=|-1 -41 -29
-1 =34 -24 I
— MaTpuIla MUHOPOB COOTBETCTBYIOIIHMX DJIEMEHTOB MaTPHUIIHl £ .

TO, 9TO BCE€ MUHOPBHI IMOJYUYUJIUCHh OTPULATEIIbHBIMA — YU CTaA CHy‘I&ﬁHOCTL.

3) Haxonum MaTpuny ajiredpandecKux J0M0THeHUH B. .
B marpurie munopos Heobxomumo CMEHUTD 3HAKMH crporo y cieayromux dJIeMeHTOB:

f% (%) *k\
M o= [%) * (%
* (%) %

B nannom cinyuae:
-1 38 =27

o= 1 -41 25

— MaTpuIla anredpanvdecKux JOMOITHEHUH COOTBETCTBYIOIINX SJIEMEHTOB MaTPHIIBI B

-1 34 -24
BT
4) HaxonuM TpPaHCIOHUPOBAHHYIO MATPHUIY AJIre0panyecKuX JONMOTHeHud ~*
-1 1 -1
B=| 38 -41 34

27 25 24
— TPaHCIIOHMPOBAHHASI MATPHIIA ANre0PAHYECKUX JIOMOIHEHHH COOTBETCTBYIOIINX

3JIEMEHTOB MAaTPHIIBI B
5) OTBer:
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-1 1 -1 1 -1 1

prolopro b se _ay o3 |2|o3s 41 -3
] Nl oo —oa) Lz - m
IIposepka:
2 5 7 1 =] 1
Bet=|l6 3 4 ||=38 41 =34|=

5 -2 -3) 21 -29 24
(2145 (-32)+7-27 2. (D45 4147.(-29) 2-145.(-34)+7. 24
= |6 1+3.(=38) +4.27 6. (=D+3-41+4.(=29) 6-1+3. (-3d)+4. 24 |=
5 1-2-(-38) =327 5 (--2-41-3.(-2%) 5-1-2.(-34)-3.24

100
=0 1 0|=&
o0 1

Takum 00pa3om, oOpaTHasi MATPHILA HaliJICHA TPABUIILHO.
2.CaMoCTOfITEILHOE BBINOJHEHHE 3a]aHNsl.
Hanb! nBe MaTpurlsl A 1 B. Beraucints onpeaenuTeny MaTpuIlbl A TI0 IPaBUIy TPEYTOIBHUKA, OPEACIUTETh
MaTpuiibl B MeTo10M pa3iiokHHMsI 10 3JIeMEHTaM CTPOKH MIIH CTOJIONA.
1 BapuaHT

1 2 =3 3 2 -
A={2 -1 —-1]B=2 -1 3
1 3 4 1 1 -1

2 BapuaHT

2 -1 1 2 -1 3
A=(3 2 2), B=(l 2 —5)

1 -2 1 3 1 -2
3. CaeiaarThb BBIBOI.

IpakTuyeckasi padora Ne7 «PemieHue cucTeM JHHEHHBIX YPaBHEHHID)

Ienp paboThI: 3aKperuIeHHe MPAKTHICCKIX HABBIKOB PEIICHUSI CHCTEM TPEX JTMHEHHBIX YPaBHEHHH C TpeMs
HEN3BECTHBIMU.
Xox paboThI:
1)moBTOpEHNE TEOPETUIECKOTO MaTepHaa;
2)BBINTOTHEHHE 33 TaHHIA;
3)BBIBOA.
1.KpaTkoe conepxaHue TEOPETUIECKOTO MaTepraa.
IPABUJIO KPAMEPA
PaccmoTrpum cucteMy 3-X JTMHEHHBIX YPABHEHUH C TPEMSI HEU3BECTHBIMU:

anx tapx; tapx; =&,
@ X F @y Xy tapx; =8y,
@y Xy TRan Xy TidazXy =5y
OrnpenenuTeNnb TPETHEro MOpsIKa, COOTBETCTBYIOLINI MaTPHUIIE CHCTEMBI, T.€. COCTABIEHHBIN U3 KO3()(DHUIIHEHTOB
NPY HEU3BECTHBIX,
21 diz d)3
L=lag ap axn
31 dsz dag
HA3BIBAETCS Onpeoeiumenem CUchemol.

CocraBuM emI€ TpU OMPENEIUTENs CIASAYIONM 00pa3oM: 3aMeHUM B orpenenutene D mocnenosarensho 1, 2 u 3
CTOJIOLBI CTOJIOOM CBOOOIHBIX YIEHOB
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B g a3 ap & oaps dp Az B
Ay=thy agy agsl Ag=lag By aal bsz=jay an B
By asy dsg as) by dag as) Az by
Torma MOXKHO JOKa3aTh CHENYIOLIUN pe3yJIbTarT.

IIpaBuno Kpamepa. Eciu onpenenurens cuctems! A # 0, To paccMaTpuBaemasl cicTeMa UMEeT OHO U TOJIBKO
OJIHO pelIeHUE, IPUYEM

T
Fit Fit Fit
IIpumep. Pemmts cuctemy ypaBHeHuit merogom Kpamepa
T+2y=z=2 1 2 =1
2x=3y+2z=2, A=|2 =3 Z|=-542.4d-11==-8=0
Ix+y+z=8 i1 o1
2 2 =1 1 2 =
Ay=2 =3 2|==10428=26==8 As=|2 2 2|==l4+B8=10==16,
81 1 R
1 2 Z
Ay=R =3 2A==26=20422==24
1 B
Wrak, x=1, y=2, z=3.
METOA I'AYCCA

Panee pPacCMOTPEHHBIE METOJbI MOKHO IMIPUMEHATH ITPHU PEHICHUHN TOJIBKO TE€EX CUCTEM, B KOTOPBIX YUCIIO ypaBHeHI/Iﬁ
COBITAJAacT C YMCJIIOM HCHU3BCCTHBIX, HpI/I‘IéM OIPEACINUTEIIb CUCTEMBI JOJIXKEH OBLITH OTJIMYEH OT HYJIA. Meron Faycca
SIBJIAETCSI O0Jiee YHUBEPCAIBHBIM U MPUTOJIEH JJISl CHCTEM C JIFOOBIM YHCIIOM ypaBHEeHUH. OH 3aKitoyaercs B
MOCTIEIOBATENFHOM MCKITIOUEHNH HEN3BECTHBIX U3 YPAaBHEHHM CHCTEMBI.

BHOBB paccMOTpUM CUCTEMY U3 TPEX YPABHEHUM C TPEMsI HEU3BECTHBIMU:

anXy F Xy Tapxs =
Ay X Fagnk, Tapk =iy
A%yt gk tagk =i
[TepBoe ypaBHEHHE OCTaBUM 0€3 M3MEHEHHS, a U3 2-TO U 3-TO HCKIIFOYKMM CllaraeMble, coeprkaiue x;. st 3Toro
BTOpPOE ypaBHEHHE Pa3IeIiM Ha d») ¥ YMHOKHAM Ha —a11,  3aTEM CIIOKUM C |1-bIM ypaBHEHHEM. AHAJIOTHYHO TPETHE
ypaBHEHHE pa3IenM Ha 31 ¥ YMHOKHM Ha —d11, & 3aTEM CIIOKUM C IEPBBIM. B pe3ysibrare HCXomHas cucreMa
[PUMET BUJI:
dnky Fapxy tapr; =i,
' t o
@aa Xy Fiiz Xy =57,
' t N
G5y Xy TizX; = 8.

Tenepp U3 NOCIEAHEr0 YpaBHEHUS UCKIIIOYUM CllaraeMoe, coaepKaiuee x2. s 3Toro Tperbe ypaBHeHUE pa3aeiuM
f f
23 — o
Ha ¥, yMHOXHM Ha ' 22 ¥ CIOKHM €O BTopbiM. Tora OyieM UMETh CHCTEMY ypaBHEHHIA:

anky Fapry tapr =i
@Ky Yl X, = B,
# o
Wazky = 8.
Orcrosia U3 MOCIIEHErO YPABHEHHUS JIETKO HAWTH X3, 3aT€M U3 2-TO yPaBHEHUS X2 U, HAKOHEI, U3 1-r0 — x;.
IIpu ucnonb30BaHMU MeToAa ['aycca ypaBHEHUS IIPH HEOOXOIMMOCTH MOXKHO MEHATH MECTAMHU.

YacTto BMECTO TOr0, YTOOBI MUCATH HOBYIO CUCTEMY YPaBHEHHUM, OrPaHUYMBAIOTCS] TEM, YTO BBHIIMCHIBAIOT
pacCIIMPEHHYIO MATPHUIYy CUCTEMBI:

@y dy Ay |y
@y @y Ay | &y
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" 3aTCM IIPUBOIAT e K TPEYroJIibHOMY WJIM AWAroHaJbHOMY BUAY C TOMOIIBIO 3JIEMCHTAPHBIX HpCO6pa3OBaHI/II7L

K anemenmapnvim npeobpazosanusm MaTpuIbl OTHOCATCS CIENYIONIHE TPeoOpa3oBaHMs:
1. mepecTaHOBKa CTPOK HJIM CTOJOIOB;
2. yYMHOXXEHHE CTPOKH Ha YMCIIO, OTINYHOE OT HYJIS;
3. mnpubaBieHue K OAHOH CTPOKE APYTHe CTPOKH.

IIpumep: Pemmts cucremsl ypaBHeHH MeTonoM ['aycca.

1.

3x=Gy+2x=2,

dx-Srtiz=1

Sx—by+4z=3

3 =3 2|2} =~ |=5 (3 -3 2|2 3 -3 2|z
4 =5 21| «(®»T [+ |0 -3 -2 |-5|x(-[0 -3 -2|-5
5 -6 4|3 x3 0 =3 2 |=1) + Lo 0 4[4

BepHyBinch k cucremMe ypaBHeHUH, OyaeM UMETh

Ix—-3y+i2x=2, =1,

—3y—2z=-0, ¥=1,

dz=4 z=1
Ax—Zy+iz=0,
x—Sy+2z =73
2x+3v+z=0

123'BIHI/IH_ICM pacImMpeHHY0 MaTPHUILY CUCTEMBI M CBEIAEM €€ K TPEYrOJIbHOMY BUIY.
3 -2 35) (1 -5 25><(-3)+><{-2)
1 -5 23], |3 -2 3|3
2 3 o) 2 3 1o

1 =% 2|5 1 -5 2|5
0 13 =3-12| [0 13 -=-3-12|

o 13 —3z-10)7lo o o|-2

BCpHYBIHI/ICL K CUCTEMC ypaBHeHHﬁ, HECIOKHO 3aMETUTD, YTO TPETHEC YPABHCHUS CUCTCMBI 6yz(eT JIOXXHBIM, a
3HA4YMUT, CHCTEMA peHIeHI/Iﬁ HC UMCCT.

2x+3y—z =73 2 3 =13
dx+by—2z=46, 4 & =216 |
3 dx—y+dz=-1 2 -1 2|1

Pazgenum BTOpYIO CTPOKY MAaTPHUIIHI HA 2 ¥ IOMEHSIEM MECTaMU TEPBEIi U TpeTHil cronouku. Torna nepBoii
ctonber OyIeT COOTBETCTBOBATh KO (DHUITMEHTAM TP HEM3BECTHOH Z, @ TPETHIA — MPH X.

-1 3 2[3] =2 (-1 2 2|3

-1 3 2[3]| |+ o0 Qo

2 =1 3-1 oo 75
2x+3y—=z=73
0=0,
Trx+ovy =5

Bepnemcs k cucteme ypaBHEHUH.
W3 Tperbero ypaBHEHHsI BBIPa3UM OIHY HEM3BECTHYIO Uepe3 APYTYIO U MOJCTaBUM B IIEPBOE.
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7 7
yzl—gx, y=1-—nx,

2x+3—ﬂx—z:3, I=——1x

Taxum 00pazoM, crucTeMa UMeeT OECKOHEYHOE MHOXKECTBO PEIlICHHH.
2.Pemiute caMOCTOATEIbHO CUCTEMY METOI0M
a) Kpamepa; 6) I'aycca:

Bapuant 1 a) 0)

(X — X +x3=06 fdxg +2x, —x3=1
x1—2x3+x3=9 51-'1+3x:_21-'3:2
g —dx, —2x3 =3 \3xy + 2x,— 3x3=0

Bapuant 2 a) 0)

(33X +x+3x3=12 (Sx, +2x, +5x3=4
25x; — 2x3+ 2x3 =1 3x,+ 5%, — 3x3=—1
L 2xy + 2x,+ 3x3 =1 \—2x) —4x,+ 3x3=1

3.BI>IBOII MNPAKTHYIECCKOI0 3aHATHS.

IIpakTnueckas padora Ne§

Tema: KoopauHatel BeKTOpa
Henb: OTpaboTaTh YMEHHUS HCIONB30BaTh (POPMYJIbI KOOPJAUHAT BEKTOpa MpPU PEIICHUU
3a/1ad.

MeToaudeckue PEKOMEHIAIUHA

Bektopom (reoMmeTprueckrM) Ha3bIBaeTCs HaNpaBJICHHBIN oTpe3ok. O0o3HauaeTCs
i, &, AB

OT0)XUM BEKTOP TaK, YTOOBI €r0 HAvaJlo COBMANO C HayajioM KoopauHaT. Torma
KOOPJIMHATHI €r0 KOHIIA Ha3bIBAIOTCA KOOpAMHATAMHU BekTopa. O603HauYNM Lk BEKTOPBI
¢ koopaunatamu (1, 0, 0), (0, 1, 0), (0, 0, 1) coorBeTcTBeHHO. VX IJIMHBI paBHBI €AMHUIIE,
a HaIpaBJICHHUs COBIAJIAIOT C HAINIPABJICHUSIMH COOTBETCTBYIONINX OCEH KOOpauHaT. bynem
n300pakaTb 3TH BEKTOPHI, OTJIIOKCHHBIMH OT Hadajla KOOPAWMHAT M Ha3bIBaTh HX
KOOPJIMHATHBIMU BEKTOPAMHU.

o =

_}
Teopema. Bexktop @ umeeT KoopAWHATHI (X, y, 7) TOTJIa M TOJBKO TOTNa, KOIrJa OH

-+ -+ -+ -
IPEICTaBUM B BHE & = X1+ Vj+ zk/

JlercTBUS Hal BEKTOPAMHU ‘ 3anuch IIpumep
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1

2

3

1. Pe3ynbTatoM yMHOXEHUS
BEKTOpa a Ha 4YMCIO k

SIBJISIETCS] BEKTOP b = ka

c_l(al;az;%), k —uucmno, To
I;:kﬁz(ka];kaz;kcg)

2. CrnoxeHue BEKTOPOB.
Brruntanue BEKTOpOB.

a_(a1;a2;a3); E(bl;b2;b3)

:(a] +bsa, +b,;a, +b3)

Il
—~~
[\
+
L
&
+
[S—"
VEN
+
N
~
Il

a+b
a-b
Ml(xl;yl;zl); Mz(xz;yz;zz)

3. HaxoxJeHue  KOOpIMHAT M,(2-1:4), M,(3;1;0)
Hpie:)(:[gle);eﬂeHHH KOOPIHMHAT Mle(xz —X5Y, = V54, _ZI) M1M2(3_2;1_(_ 1)’0_4)’
BEKTOpa U3 M M ,(1;2;-4)
COOTBETCTBYIOIIHX

KOOPJIMHAT €ro KOHIIA BBIUH-

TalOT KOOPAMHATHI HaYana

4. JlnuHa BEKTOpA. ala,;ay;a;) a(5:-3;1)

- 2 2 2
la|=+al +a; +a;

@ =25+9+1=435

5. VYcioBue KOTMHEAPHOCTH
BEKTOPOB: BEKTOPHI
KOJUTUHEAPHBI, €CIIN UX
COOTBETCTBYIOIIHE
KOOPAUHATEI
POTIOPIIOHAIIBHEI.

‘_l(al;az;%) u E(bl;b2;b3)
a4 _

bl b2

H_ 5

_b3

a(5:6:7), b(10;12;14)
5 6 7 1
—_— = >
10 12 14 2
— BCKTOPBI KOJIJIMHCAPHBI

6. CkansipHO€ MPOU3BEICHHE
BEKTOPOB — ATO YHUCIIO
paBHOE TPOU3BEICHHIO
JUTH BEKTOPOB Ha KOCUHYC
yria MeXay HUMHU.

CkaisipHO€ MTPOU3BEICHNE

BEKTOPOB PAaBHO CyMMe

MIPOU3BEJICHUN OJJHOUMEHHBIX

KOOp/IMHAT.

5'5=|67|"E"COS(L_Z,A I;)

a(al;az;%) u l;(bl;b2;b3)

a-b=ab +a,b, +a,b,

7. Kocunyc yriia Mexmay
BEKTOPaMH.

a(al;az;%); l;(bl;b2;b3)
a,b, +a,b, +a,b,

\/af +a, +a; -\/bl2 +b; +b;

cosp =

8. Ycnosue
MePIEeHIUKYIIPHOCTH
BEKTOPOB: BEKTOPHI
MEePIEHIUKYIISPHBI, €CIIH
UX CKaJSIPHOE
MIPOU3BE/ICHUE PABHO
HYIIIO.

a(al;az;%); l;(bl;b2;b3)
a-b=0=alb
a,b, +a,b, +a,b, =0

a(5:-2:0); b(-2:-50)
5-(-2)+(~2)-(-5)+0-0=
=0=>alb

3aiaHus NMPaKTUYeCKOH padoThl

Hanbr Touku: A(0;-N), B(N;0), C(N-51-N), D(-N—-2;N+1), tne N — HOMEp CTyI€eHTa

IO CITHCKY.
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1. HaiiTu KoOpAMHAThI, a0COIIOTHBIC BEIMIUHBI BEKTOPOB AB U CD .

2. Tlpu KaKOM 3HAYEHHUU m TEPIECHIUKYISPHBI BEKTOPBI d(l—m;—2) v b(m;2;—4)?

3", IIpoBephTe, KOJJIMHEAPHBIE JIU BEKTOPBI AD 1 CD ?

4*. O6pasyroT 1 BEKTOPBI a(—1,-2;N), b(3;N:-2), &(- N:0;7) 6asuc?

5", Haiitu yrosn mexay BekropaMmu AC U BD .

6. O6pasyroT 1 BeKTOphl a(N:0;5), b(3:2;N), ¢(5;N:9) 6asuc? Eciu na, T0 HAlTH B HEM
KOOPJIHMHATHI BEKTOpa d (—4:2;N).

IIpumeyanue.

YTOoOBI MOTYUYUTH OLEHKY «3», TOCTATOYHO PeInTh 3aAanus: 1-3. st moayyeHus: OUeHKH
«4», HeoOXoauMO pewmuTh 3afaHusd: 1-5, a naId NoaydyeHHs OLEHKH «5», HY¥KHO
BBIIIOJIHUTH BCE 3a1aHUS.

IMPAKTUYECKAS PABOTA Ne9
Tema:«®yukyuu, ux ceoticmea u paguruy
HEJIb PABOTBI:
1) O606wums meopemuueckue 3Hanus no meme: « DyuKyuu, c80UCMBEA U cpagduruy».
2) Paccmompemsv aneopummsl pewienuti 3a0anuti meme « Qynkyuu, ceoticmea u epagpuxuy, peuums
3a0ayu.
OBOPY/IOBAHHUE: uncmpyKyuoHHO-mMexXHoI02u4ecKue Kapmol, MUKPOKAIbKYAAMODbL.
IIOPAJIOK BBIIIOJIHEHHUA PABOTBI:
1. U3yuums ycnosue 3adanuii 01t NPAKmMu4eckol pabomol.
2. Omeemums HA KOHMPOJIbHBLE BONPOCHI.
3. Opopmums omuem o pabome.
BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuant-1
1. IocTpouts rpaduku GyHKIWMIL: y=X°; y=Xx-3; y=(x+2)?
2. BeIsAcHUTD, sBAAeTCA 1 QYHKIHUA Yy=X-X° UETHOMH, HEUSTHON MIIH JIPYTOH.

3. Hansl dynkuun f{x)= ‘V(_x u g(t)=3t>+1. Haitnure pynxkumo f(g(t)).
4. Haiimute QyHKIIMIO 00paTHYIO JaHHOU PyHKIUU y=6X-7
5. Beraucnure: f(-2), ecnn fix)=x>+5

Bapuant-2

1. HocTpouTs rpaduku GyHkimit: y=x?; y=x>+3; y=(x-2)

2. BBIACHUTS, ABJIsieTCA 11 GyHKIMA y=Xx°-X* 4éTHOM, HeUuETHOM WK JPyTOii.
3. Jlausl pynxiumu f(x)=x>+5 u g(t)=t+4. Haitnure pynkmuio flg(t)).

4. Haitnute QyHKuMo 06paTHyIO JaHHON QYHKIMHU y=5x+13

5. Beraucnure: f(-2), eciu f{x)=x>+5

Bapuant-3
1. octpouTs rpaduku Gynkmmit: y=x*; y=x°-1; y=(x+3)*
2. BBIACHUTD, ABJIAETCS M QYHKIMA y=X*-X> YETHOM, HEYETHON WM IPYTOH.
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3. Mansr ¢pynkuun f(x)= ZAVII_X u g(t)=3t>-5. Haiinure gynkumo fg(t)).
2

4. Haiimure GyHKIHIO 00paTHYIO qaHHON QyHKIMH y= 3 X-12

5. Boruucnure: f(-12), ecu f(x)=x>-9

Bapuanr-4
1. Hoctpouts rpaduku GyHKIMiL: y=x7; y=x>-2; y=(x-3)?
2. BBIACHUTD, ABJIAETCS M QYHKIMS y=X>-X> YETHOM, HEYETHON WM JAPYrOi.

3. Mansr ¢pynkuun f(x)= 3‘\'(_}: u g(t)=4t>+5. Haiinute Qpynxkumo f(g(t)).
1

4. Haiiure QyHKIHMIO 00paTHYIO JaHHOH QyHKINU y= 2 x+12
5. Borunciure: f(-2), ecnu f(x)=x3-18

KoHTpoJibHbIE€ BONIPOCHI.

1. Haiite ompenenenue ¢yHkuuu. IlpuBenute mpumepsl map NEPEMEHHBIX BEIMYWH, CBSI3aHHBIX
MeXay co00i HEKOTOpPOH (PYHKIIMOHAILHOM 3aBUCUMOCTBIO.

2. [lepeuncnure crocoObl 3a7aHus PYHKIUU.

3. Jlaiite onpenenenue rpaduxa GyHKIUH.

4. TlepeuncanTe OCHOBHBIE TUIIBI peoOpa3oBaHusl rpaQUKOB PYHKIUH.

5. laiite onpeneneHne GyHKINN HENPEPHIBHON HAa OTPE3KE U HEMPEPHIBHOM B TOUKE.

6. Jlaiite ompeneneHue: a) Bo3pacTarolied; ©) yObIBaromie; B) CTPOr0 MOHOTOHHOM; T)
HEBO3PACTAOIICH; /1) HEyObIBAIOIICH;, €) MOHOTOHHOM; ’X) OTPAaHUYCHHOW CHU3Y; 3) OTpaHUYCHHOU
CBEpXY; M) OTPAaHUYCHHOM; K) YETHOM;

1) HEYETHOW;, M) TIEPHUOIUYECKOM; H) CIIOKHOM;

IIpakTnueckas padora Ne 10

Tema: [IponsBogHasl.

Hens: OtpaboTaTh HABBIKA HAXOXKACHHUS MPOU3BOAHBIX (YHKIUH. YMETh NPUMEHSTH
¢u3nueckuii CMBICT TPOU3BOAHOM K PEHICHUIO NPUKIAAHBIX 3a]ad, CXEeMY
uccienoBaHusS (PYHKIIMM K TOCTpOCHHIO Tpaduka (QYHKIUH, HAXOJHTH
HanOoJIbIIIee M HAMMEHBIIIee 3HAaUCHUS QYHKIIMU HA OTPE3KE.

MeToauueckue peKOMeHIAUN

IIpasuna oughghepernyuposanus u madbauya NPoOuU3800HbLIX OCHOBHBIX YHKYULL.

IIpaBua.

1. C'=0 4.(U-9) =U"-9+U- &'

2. x'=0 5.(C f(x) =C-f'(x)

3. (Ui&)'zU'iS’ 6. (QJ'ZU'-S—U-Q'
9 9
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IIpou3BOAHBIC OCHOBHBIX 3JI€MEHTAPHBIX (bVHKI_[I/II\/'I.

I.

2.

!

(x”) =n-x"", n#0

(n) =+

X
. (ax) =a’-lna

! 1
U =
(log , x) = ——

!

. (sin x) =cosx

!’

. (cosx) =—sin x

! 1
8. (tgx) =—

11. (arccosx) =—

12. (arctgx) =

13. (arcctgx) = -

!

1+x?

! 1
1+ x*

[IpuMeHeHne nmpon3BOIHON

Anroputm

[.IlocTtpoenne rpaduxka QyHKIUHT | ]

y=f(x)

. Haiitu o6nacte onpenenenust GyHKIMH D( f )

. MccnemoBaTh GyHKIIMIO HA YETHOCTh, HEUECTHOCTb.
. a) HAUTHM TOYKH TiepecedeHuss ¢ ocblo OX (eciam

BO3MOJKHO), JUII 3TOTO JOCTATOYHO PEIIUTh CUCTEMY
y=fx)
y=0
0) HaTH TOYKW TIepecedeHus ¢ ockto OV, it 3TOTO
y=fx)

PEIINTH CHCTEMY
x=0

4. Haiitn f'(x) u peunts ypasuenue f'(x)=0.
5. HaliTu wuHTepBaJibl MOHOTOHHOCTHU M J3KCTpeMyMa
GyHKITUN.

6. HaiiTu 1onoJHUTENbHBIE TOUKH.

7. Ioctpouts rpadux GyHKIUU.
II.HaxoxneHnue HauOoubiero, | 1. Haiitu MIPOU3BOIHYIO (DYHKIIUU f’(x),
HAUMEHBIICrO 3HAYCHUs GYHKLUMH | 2 Hajity  KPUTHYECKHE TOUKH  PELIMB ypaBHEHHUE
Ha OTpE3Ke. f'(x) ~0.

. Beruucnuth 3HaueHue (bYHKI_II/II/I B KPUTHUYCCKUX TOYKAX,

NPUHAAISKAIINX TAHHOMY IPOMEKYTKY.

. Beruucnute 3HaueHHE (I)YHKI_II/II/I Ha KOHIAax OTpPEC3Ka.
. Cpe)II/I BCCX TIOJIYUCHHBIX YHCECII BbI6paTB HanOoJIbIIIee U

HaMMCHBIICC.

[Tpumepsnl

a) Haiizute Hanbonbiuee 3HaueHre GyHKIUM f(x)= x> —6x* +9x+5 Ha oTpeske [0:4].

Pemrenue.
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L f(0)=(* —6x% +9x+5) =3x* ~12x+9
2. f'(x)=0; 3x* —12x+9=0; x> —4x+3=0; D=16—12=4; x, =1; x, =3
3. x=1€[04]; f()=1-6+9+5=9;
x=3¢el04]; f(3)=27-54+27+5=5
4. f(0)=5; f(4)=64-96+36+5=9

5. Siaea. :f(l) f(4):9'6

0) UccnenoBarh 1 MOCTPOUTD IpaduK QYHKIMH y = x° —6x” +9x—3.
Pemenue.

1. O6nactb onpenenenus x e (—oo+oo)

2. f'(x) (x3—6x2+9x—3)’=3x2—12x+9

3. f'(x)=0; 3x*>-12x+9=0
x*—4x+3=0
D=16-12=4>0, 2 KOpHs

x, =35 x,=1

— | T 3 — fix)

x=1-T. MAKCUMYMaQ; x =3 - T. MUHUMYMa
6. f(1)=1-6+9-3=1
f(3)=27-54+27-3=-3
T. A1), 1. B(3-3)
7. x=0, Torma y=-3, 1. C(0;-3)

8.
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Du3zuyecKkuti CMuICl NepBoli NPOU3800HOI.
Du3NUeCKUid CMBICI MPOU3BOJAHOM 3aKJIIOYAETCs B TOM, YTO MTHOBEHHAss CKOPOCTh
JBWKEHUS 9(r) B MOMEHT BPEMEHH [ €CTh IIPOU3BOJIHAS ITYTH [0 BPEMEHH, T.€.

o(1)= %ff) _ 5

BapuaHThbI 3a1aHNI NPAaKTH4YeCKOH PadoThI

1 BapuaHT

1. Haiture npon3BoaHYyO (QYHKITUHN:

a)y=x"-sin 2x; 0)y=+/sin’3x—1; B)y=

1—x?

2. Ilpu ABWKEHUM Tella MO MPSMOM, paccTosiHUuE S (B METpax) U3MEHSIETCS MO 3aKOHY
S(t)=1> +1+2. Uepe3 CKOIBKO CEKYHJI IOCJIE Hayala ABMKEHHS MTHOBEHHAs CKOPOCTh

Oyner paBHA 5um/c?
3. Ipu KakuX 3HAUEHHUAX aPIyMEHTa CKOPOCTh U3MEHEHHsT PyHKIMU f(x) paBHA CKOPOCTH

u3MeHeHus GyHkuun g(x)?

flx)= %x3 —x?; g(x)=7.5x" —16x

x -1

x*+1

5. Haiitn HamGoJbllee W HauMeHblee 3HaYeHust GpyHKuuu f(x)=x* —2x% +3 Ha OTpe3Ke
[0:2].

4. Iloctpouts rpaguk GyHKINU y =

2 BapHWaHT
1. Hafimute mpon3BoIHYIO OYHKITHH
X 2
a)y:x3-sm§; 0)y=1+7tg2x; B)yzlx ;
—X
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2.

4,

[Ipy nBWXEHMM Tena MO NpPSIMOM, paccTossHUE S (B MeTpax) H3MEHSeTCs 110
3aKOHY S(t)= 075t —4t+6. Uepe3 CKOJIBKO CEKyHJ TIIOCIE HadJana JBIKEHHS TeJo

OCTAHOBUTCS ?

. Tlpu KaKuX 3HAYEHUSX APTYMEHTA CKOPOCTh u3MeHeHus QyHKImK f(x) paBHA CKOPOCTH

v3MeHeHns QyHKImK g(x)?
f(x)=x" -3x7; g(x)=1,5x" -9
x> -4

IToctpouts rpaduk GyHKIMH y = — 1
x’+

5.HaiiT HanboJblllee ¥ HauMeHblIee 3HAueHUs QYHKIUM f(x)=-x’+3x+1 Ha OTpE3Ke

. Iloctpouts rpaduk GyHKIUU y =

. IloctponTs rpadux QyHKumu y =

[-3:0].

3 BapuaHT

. Haiitn mpousBoiHy0 QyHKIIMU

3
a) y=x"-cos3x; 6)y=,/1-8sin = B)y=—"
8 x"—2x

. Ilpn nBwxeHMM Tena MO MPSMOM, pacCTOsTHUE S (B METpax) M3MEHSETCA IO 3aKOHY

S(¢)=3¢* —6r —1. HaliTu CKOpOCTH TeJa uepe3 2c¢IOCie Havaa JBHKEHH.

. Tlpu KaKkux 3HAYEHUAX apTyMEHTA CKOPOCTh M3MeHeHHs QYHKIMHU f(x) paBHA CKOPOCTH

u3MeHeHust QyHKuun g(x)?

f(x): X’ —5x7; g(x)z x’ —10x

x’ =5
x*+5°

o 1 7
Haiitu Haubonblliee W HaMMeHblIee 3HaYeHUS QYHKIUH f(x)= _ZX4 +2x? -7 Ha

orpeske [-1:2].

4 BapuaHT

. Haitn mpousBoaHYI0 QyHKITUN

X x* -1
a)y=x’-cos=; _ sX_q. B)y=
3 0)y=,/cos < 1; )y 1S

. Teno mBwkercs 1Mo mpsAMoM 1o 3akoHy S(r)=3r" —2¢—-3. B Kakoil MOMEHT BpeMeHH

CKOpOCTh Tena OyneT paBHa 34m/c?

. Ilpu KaKkux 3HAYEHHAX apTyMEHTa CKOPOCTh M3MeHeHns QyHKIuK f(x) paBHA CKOPOCTH

u3MeHenus QyHkimu g(x)?
f(x): %xz +5x; g(x): X+ 2x7

x>=3
x2+3
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5. Haiitin Hambosbliliee W HauMeHblIee 3HaYeHus QyHKIMU f(x)=x® —3x> +1 Ha OTpE3Ke
[1:3].

IIpakTnuyeckas padora Ne 11-12

Tema: IlepBooOpa3Hast u UHTErpal.

Hens: OrtpaboTrath HABBIKM HAXOXACHUS MEepBOOOpa3HOM (YHKUHUHM, 3HAYEHUS
OINIPEEICHHOI0 HHTETpasla, HCIOJIb30BAaHUS TIE€OMETPUUYECKOTO M (PU3NYECKOTO
CMBICJIa ONPEIETICHHOT0 UHTETpalia MPU PEeIIEHUU TPUKIAIHbIX 3a1a4.

MeTtoauyeckue peKOMeHIaluu

Omnpenenenue 1. Dyuxius F(x) HasbBaeTcss MepBooOpasHoi oT (yHKimu f(x) Ha

otpeske [a;b], ecu 1t Beex x € [a;b] BBIMONHSETCS PABEHCTBO:

F'(x)= f(x)
Ta6HI/IHa HHTCI'PAJIOB.
n+l d 1
1. Ix”dx:x +C, n#-1 9. I—f:——+C,
n+1 X X
dx 2
2. —=]n|x|+C, 10. I\/;d)C:—x x+C,
X 3
x dx
3. [atax=2—+C, 11. [ =2Jx+C,
J.a X a+ J‘\/;
4. ~l‘e)‘dxzevaC, 12. jtgxdx=—1n|cosx|+C,
5. jsin xdx=—cosx+C, 13. J.ctgxdx=1n|sin x+C,
6. jcosxdx=sinx+C, 14. jdx=x+C,
7. D _jecrc, 15. fodx=C.
cos’ x
dx
8. =— C,
Ismzx ctgx+

1. I'eomempuueckuii cmMblcl OnpeoeieHHo20 unmespaa.

[lycte nana ¢yHkuus f(x) HenmpepblBHas Ha [a;b]. PaccMoTpuM rpaduk 3Tl

byHKIIMN (HEKOTOPYIO KPUBYIO).

g e (urypa aABb, OrpaHMYEHHas OTPE3KOM |a;b] ocu
y=r() | A OX, oTpe3KaMHy napajuIeNIbHBIX NPSAMBIX x=a U x=b,
_f,:..;\ﬁ\—-{ﬁ \] M KpuBOHl y=f(x), Ha3pIBaeTCS KPHUBOIMHENHOM
A, \\\\ RN Tpamnenyen.
Q\ \\\\\\\L' ] e Ecnu wumHTErpupyemas Ha [a;b] GyHkuusa  f (x)
E N \\“\ NN L TL HEOTpULATEIbHA, TO ONPEICICHHBIA  HMHTErpall
\\\\\:\\ . \‘\\ N 30
AN AN
[ d B x




YMCIIEHHO PABEH IUIONIAAM KPMBOJIMHEWHOW Tpamnenuu, orpaHduenHoi [a;b] ocu OX,

OTpe3KaMu MpsIMBIX x=a, x=b W IpaduxoM gaHHOW (yHKUMU. B 3TOM 3akmoyaeTcs
Tre€OMETPUYECKUI CMBICI OMPEEICHHOTO HHTErpaa.
11, Boiyucnenue niowaoeti niockux gueyp.

13 reoMeTpHYecKoro CMbICHIA ONPEIENEHHOr0 HHTErpana M3BECTHO, YTO €Ciu
f(x)20, =xela;p], TO TIOmWamE COOTBETCTBYIOIIEW KPUBOJMHENHOM Tpamenuu
BBIYHUCIISIETCA 110 (popMysie:

S ansy = j’.f(x)dx

b

J £(x)dx

a

OueBuaHO, uTo eciu f(x)<0, xe[a;b], 10 S,,j, =

PaCCMOTpI/IM OCHOBHBIC CJIy4ar PACIIOJIOKCHUS IIIIOCKUX (1)I/II‘yp:
I. 2.

Y - Fa

i i f‘&/ff ff,f{,;ﬁ.f b x
e [7] X

S=‘J.f(x)dx—r]'f(x)¢ir+].f(x}dx a a

1I1. Ilpumenenue onpedenenno2o unmezpaia 6 gusuxe.
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1. Ilytb, mpOWAEHHBI TOYKOW IIPU HEPABHOMEPHOM JBW)KEHUU 3a IPOMEKYTOK
BPEMEHHU OT ¢, JI0 1, BBIYUCISIETCS O (popmyIe:

S = Tg(t)dt

h

BapuaHTbl 3aJaHMH NPAKTHYECKOH PadoTHI

1 BapuaHT
1. Onpesienure QYHKIMIO, I KOTOPOH F(x)= x* —sin 2x — | ABJSIETCS IEPBOOOPA3HOM:

3
1)f(x):%+c052x+x; 2) f(x)=2x—2cos2x;

3

1
3)f(x):2x+50052x; 3)f(x):%+%cos2x+x

2. Jlns bynkuun f(x)=x, HalguTe 1epBOOOPasHyr0 F(x), NPUHAMAIONIYIO 3aJaHHOE
3HAuEHUE B 3a1aHHOM Touke F(—1)=2.
1 2) 3) 4)

3. Touka naBMXKETCA IO NOPSIMOM TaK, 4YTO €€ CKOPOCTh B MOMEHT BpPEMEHHU
9
paBHav(r)=r+>. HalinuTe myTh, IPOMIEHHBIN TOYKOM 3a BpeMs OT | 103 CEKyH/I, €Clu

CKOPOCTH U3MEPSETCSI B m/cC.

1)18n; 2)12%M; 3)17§M; 4)20m

z
6

4. Beruuciure: a) j >

4
dx ; 6)I4xdx
o cos” x )

a)
1)6v3; 2)6; 3)243; 4)
33

5. Haiinure miomanps ¢Gurypbl, OrpaHUuYE€HHON TUHUSIMU:
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1
a)y=—x"+3y=0 6)y=\/;;y=5x

2
1)443; 3)943; 1)2; 3)25;
1 2
2)643; 4)843. 2)15; 4)15-
2 BapuaHT

1. Onpenenure GYHKIMIO, U1 KOTOPOH F(x)= —Cosg —x +4 SBISICTCS TIEPBOOOPA3HON:
1)f(x)=—sin§—3x2; 3)f(x)=—%sin§—3x2;

2)f(x):%sin§—3x2; 4)f(x)=2sin%—3x2.

2. nsa dyukimu f(x)=2x—2 Haiiaure mepBooOpasHyro F(x), rpaguk KOTOPOM TMPOXOIUT
uepes Touky A(2:1).
1) 2) 3) 4)
F(x)=—x*—2x-1 F(x)=x" +2x+2; F(x)=2x"-2 F(x)=x"—2x+1

3. Touka JBMKETCA MO INPAMOM TaK, 4TO €€ CKOPOCTh B MOMEHT BpPEMEHH ! paBHA
v(r)=3+0,2r. Halinute myTh, NpOHIEHHBIN TOUKOW 3a BpeMs OT 1 0 7 CEKYHJ, €Clh

A3MEPSETCSI B m/cC.
1)22.8m 2)29u; 3)23m; 4)13m

4. Beruucnure: a) Tcos %dx; 6)}(}3 — 6 Jx
T 1
a)

1)%; 2)343-3; 3)0; 4)3-343

5. HaliguTe muomans Gpurypsl, orpaHU4eHHON JTHHUSIMHU:

a)y=2x’; y=0; x=2 0)y=5-x"; y=1;

2 1 1
5=, 3)5-—; . 3)11—;
)53 )53 D1e6; )3

1 2 1 2
2)2—; 4)2= 2)5—; H10=
)23 )22 )55 o2
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3 BapuaHT

1. Onpenenure QyHKIMIO, U KOTOPO F(x)=x* —sin 3x+2 ABJIACTCS NEPBOOOPA3HOIA:

2
l)f(x):%—%cos&c; 3) f(x)=3x* +sin 3x;

p— 2_ * ?
2) f(x)=3x> —=3cos3x; 4)f(x):%+%c053x

2. Jlna ¢ynxkuun  f(x)= xHaliaure 1nepBooOpasHyr F(x), NPUHUMAOILYIO 3aIaHHOE

. 1
3HAaYEHUE B 33JIaHHOM Touke: F(1)= n

3 3) \

) F(x)="- ol
) F(x) 3 2 2)F(x):%x4; F(x):lx4+3' 4)F(X)=—?
" ;

3. CKOpOCTb JABUKEHUS TOYKH 0(f)= (18t —3t2)/w/c. Haitnure myTh, IpOMAECHHBIN TOYKOU OT

Hayvasa JBUKEHUS JO OCTAHOBKHU.
1)108m; 2)92m; 3)36m; 4)20m

3 >
4. Beraucnure: a) j (1+cos2x)x; 0) I x dx
0 0

a)
1)%; 2)—%; 3)0; 41

5. Haitnure miomaas GUrypsl, OrpaHUYCHHON JIMHUSIMU

a)y=x"-1; y=0 0)y=x"; x=2; x=0

ES 32 12 3)4;

2)§; 4)% 2)3; 4)1
4 BapuaHT

1. Onpenenure GyHKIUIO, I KOTOPOR F(x)= x* —cos3x+2 ABISAETCS EPBOOOPA3HOIA:

2
l)f(x):%—%cosl%x; 3) f(x)=3x" +3sin 3x;
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2

2) f(x)=3x" —3cos3x; 4)f(x):%+%0053x

2. Inst pynkuun f(x)=3x> -3 Haliagure nepBooOpasHyto F(x), rpadvk KOTOPOH MPOXOIUT
uepes TOUKy A(2;2).
1) 2) 3) F(x)+x* —3x 4)F(x)=x> -5
F(x)=—x3—3x; F(x):x3+3x—1;

3. CKOpOCTb JBHKEHUS TOUKU 0(r)= (24t—t2)/w/c. Haiinure nyts. 1IpoiineHHbIH TOYKOU 3a

TPETBIO CEKYH]LY.
1)10m; 2)32m; 3)108m; 4)24m

Vi

6 9
dx
4. Beruucnure: a) | cos3xdx ; 0) | —

a)
2. L. .

5. Haitnure miomaas GUrypsl, OrpaHUYCHHON JIMHUSMU

a)y=x"+1; x=0; x=1 0)y=4-x7; y=0
2 4 16 1
1)=; 3)—; 1)—; 3)—;
)3, )3 )3 )3
2
2)1; 4)2 2)1; 4)3?

IpakTuyeckasi padora Nel3-14«Ilocrpoenne Tabau HCTHHHOCTH ISl JIOTHYECKUX
BbIPa:KeHH D)

Lenb paboThl: 3aKperieHre MPaKTHIECKUX HABBIKOB BBITIOTHEHUS JEHCTBUIN C MaTPHUIIAMH.
Xon paboTsI:
1)rmoBTOpEHNE TEOPETUIECKOTO MaTepHaa;
2)BBINOTHCHHE 33 TaHHIA;
3)BBIBO/I.
1.Kpatkoe conepxaHue TEOPETUYECKOTO MaTepraa.
Bricka3biBaHUE — 3TO TIPEUIOKEHUE Ha TIOOOM SI3bIKE, COIepPKaHe KOTOPOTO MOKHO OJTHO3HAYHO

ONPCACIINUTL KaK UCTUHHOC WJIN JIOKHOC.
Aﬂrera JIOTUKH OIPEACIIACT IMpaBUJia 3allMCHU, YIIPOIICHUS U Hp606pa30BaHI/I}I BBICKA3bIBaHUH U

BBIUHCJICHHUS UX 3HAYCHHUM.
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KOHBIOHKI_[I/IH — JIOTUYCCKas orncpanusd, ABJIAOIaica HICTUHHBIM TOr/Ia U TOJIBKO TOTa, KOTAa o0a

HUCXOJHBIX BBICKAa3blBaHUA NCTUHHBI.

I[I/IS'I:IOHKI_[I/ISI — JIOTUYCCKad ornepanus, ABJIAOIIAiACA JOKHBIM TOTJa U TOJIBKO TOrAa, KOraa 00a HNCXOJHBIX

BBICKAa3bIBaHUSA JIOJKHBI.

I/IHBepCI/Iﬂ — JIOTHUYCCKad onepanunsa, KoTopad B COOTBETCTBUC HOBOC BbICKA3bIBAHMUEC, 3HAYCHUC KOTOPOI'O

IMPOTHUBOIIOJIOKHO UCXOJHOMY.

[Ipuopurer nornyeckux onepanui: UHBEPCUsl, KOHBIOHKINS, TU3BIOHKIIHSL.
[TocTpoenue Tabnuil UCTUHHOCTHU IS JJOTHUYECKUX BBIPAKEHUH.

[TocTpoiiTe TabNIMIIBI HCTUHHOCTH JUISl IOTUYECKUX BbIPasKEHUM:

a) A&BV-A&B 6) (AV B) & (AV B)

HOCTpOGHI/Ie Ta6J'II/III UCTUHHOCTU AJIA JIOTHYCCKUX BI)Ipa)KeHI/II\/JI.

[TocTpoiiTe TabnMIIBI HCTUHHOCTH JUISl IOTUYECKUX BbIPayKEHUM:

a) A&BV-A&B 6) (AV B) & (- AV B)

HOCTpOGHI/Ie Ta6J'II/III HCTUHHOCTHU AJIA JIOTUYCCKUX BBIpa)KeHHﬁ.

[TocTpoiiTe TabNMMIIBI HCTUHHOCTH JUISl IOTUYECKUX BBIPasKEHUM:

a) A&BV-A&B 6) (AV B) & (- AV B)

[TocTpoenue Tabnuil UCTUHHOCTH IS JIOTHYECKHUX BBIPAKEHHM.

[TocTpoiiTe TaOMUIIBI HCTUHHOCTH VIS JIOTHYECKUX BBIPAKECHUM:

a) AABV-A&B 0) (AVB) & (-AV B)

[TocTpoenue Tabnuil UCTUHHOCTH IS JJOTHUYECKUX BBIPAKEHHH.

Ilo CTpOﬁTC Ta6J'II/IHI>I HCTUHHOCTH JJI JIOTHYCCKUX BBIpa)KeHHﬁ:

a) AABV-A&B 0) (AVB) & (-AV B)

HOCTpOCHI/Ie Ta6J'II/II_I HCTUHHOCTHU AJIA JIOTHYCCKUX BBIpa)I(CHHfI.

Ilo CTpOﬁTC Ta6J'II/IHI)I HCTUHHOCTH IJIs JIOTUYCCKUX BBIpa)KeHHﬁ:

a) AABV-A&B 06) (AVB) & (=AV B)

HOCTpOCHI/IC Ta6J'II/II_[ HUCTHUHHOCTH AJId JTJOTHYCCKHUX BLIpa)KeHHfI.

IIo CTpOﬁTC Ta6J'II/II_IBI HUCTHUHHOCTHU JJIsA JIOTHYCCKHUX BLIpa)KeHHﬁZ

a) AABV-A&B 06) (AVB) & (mAV B)

HOCTpOCHI/Ie Ta6J'II/II_[ HUCTUHHOCTHU AJIA JIOTHYCCKUX BLIpa)KeHHfI.

IIo CTpOfITC Ta6J'II/II_U>I HUCTUHHOCTH HJId JOTHUYCCKUX BLIpa)KeHHfII

a) AABV-A&B 6) (AVB) & (-AV B)

3. Cmenarp BBIBOO

l.KpaTKOC COACPIKAHNEC TCOPCTUYCCKOI'0 MaTepuala.

DJIeMeHTbI KOMOMHATOPUKH
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KOM6I/IHaTODI/IKa - OTO pasgcsi MaTCMAaTUKH, B KOTOPOM HU3Yy4arOTCA BOIIPOCHI O TOM, CKOJIBKO PA3JIMYHBIX

KOMOWHAIUIA, TIOJJYUMHCHHBIX TEM WJIM UHBIM YCJIOBHSIM, MOYKHO COCTaBHUTh U3 3aJIaHHBIX 0OBEKTOB.
OCHOBbI KOMOMHATOPUKH OYEHb BaXKHBI /ISl OLICHKU BEPOSITHOCTEH CIYIallHBIX COOBITHIA, T.K. UMCHHO
OHHM TIO3BOJISIFOT MOJICUNTATh MIPUHITUIIHATIBHO BO3MOYKHOE KOJIMUYECTBO PA3IMUHBIX BAPHAHTOB Pa3BUTHUS
COOBITHIA.

[Ipu perenny KOMOMHATOPHBIX 3a]1a4 UCIIOJIb3YIOTCA CIENYIOIINE [IpaB Wia:

[IpaBuno cymmbl. Ecniu HEKOTOPBIi 00BEKT A MOKET OBITH BEIOpaH U3 MHOYKECTBA OOBEKTOB M

crniocobamu, a Ipyroit oobekT B MoxkeT ObITh BEIOpaH n criocob6amu, To BEIOpaTh a100 A 160 B MOXHO
m+n criocobamu.

[IpaBuno npoussesieHus. Eciu HEKOTOPBIN 00BEKT A MOXKET OBbITh BEIOpaH U3 MHOXKECTBA OOBEKTOB M

croco6aMH U Mociie KaJ10ro Takoro BbIOOpa 00beKT B MOXkHO BbIOpaTh n criocod6aMu, To napa 00beKTOB
(A, B) B ykazaHHOM nopsiike MOXeT ObITh BbIOpaHa m*n crioco0amu.

1. PClS’M@W@Hu}l U3 n 3J1eMEeRnoe6 no m 3J1eMEeRNoe6

Omnpenenenue 1. Pa3menienrneM u3 n 2JIeMEHTOB 10 M B KOMOMHATOPHKE HA3bIBAETCS JIOOOM
YIOPSIIOYEHHBIN HA00P U3 M Pa3TUYHBIX JIEMEHTOB, BRIOPAHHBIX U3 T€HEPATHLHONW COBOKYITHOCTH B N
JJIEMEHTOB.

[Tpumep 1. PaznuanabiMu pa3MenieHusMHa U3 Tpex 3JieMeHToB {1, 2, 3} mo aBa 6yayT Habops (1, 2), (2,
1), (1, 3), (3, 1), (2, 3),(3, 2). Pazamemennss MOTyT OTIWYATLCS APYT OT APyTa Kak IeMEHTaMH, TaKk U UX
TOPSIIIKOM.

Uucno pa3MenieHnii B KOMOMHATOpUKE 0003HavYaeTcss An™ ¥ BBIYUCISIETCS IO popmyre:

A =n(a-D(n-2).(a-m+]=—2

([t —tn )l

3ameuanue: n!=1%2*3*  *n (yuraercs: "3 pakTopuan"), KpoMe TOTO MOJIATAIOT, YTO m

[Ipumep 2. CKOJIBKO CYIIECTBYET ABY3HAYHBIX YHCEN, B KOTOPHIX HU(dpa IECATKOB U HU(pa eAUHHUII
pa3IUYHbIC ¥ HEUETHBIE?

Pemenue: T.k. He4eTHBIX (P MATh, a UMEHHO 1, 3, 5, 7, 9, To 3Ta 3a7a4a CBOJIUTCS K BEIOOPY U
pa3MelIeHHUIO Ha IBE pa3Hble MO3UINH JIBYX U3 IATH Pa3lIu4HbIX HU(DP, T.€. yKa3aHHBIX YUCell OYyIeT:

A =54=20

2.Yucno couemanuii uz n d1emMenmos no m J1eMeHmo8

Onpeaenenne 2. CoueTaHHEM U3 N AJIEMEHTOB 110 M B KOMGI/IHaTOpI/IKC Ha3bIBaETCS JIH000i
HCYHOPHHOHGHHLIﬁ Ha6op M3 M Pa3jIMIHbIX 3JICMCHTOB, BLI6paHHLIX nus3 reHepaanoﬁ COBOKYITHOCTH B n

OJICMCHTOB.
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pumep 3. Jlns muoxectBa {1, 2, 3} coueranusamu sBistores {1, 2}, {1, 3}, {2, 3}.

Yucno coueranuit o6o3naqaercss Co™ 1 BeIuucsiercs mo Gpopmysie:

o 1l

il (n — )l

[Ipumep 4. CKoJIBKUMHU CITIOCOOAMH YUTATEh MOXKET BBIOPATh IBE KHIKKH U3 MIECTH UMEIOIIUXCS?

Pemenue: Yucio cnocoOOB paBHO YMCITY COYETAHUN U3 LIECTH KHMXKEK 10 JBE, T.€. PaBHO:

2, _ Bl 56 _

= 15
2041 2t

3. Ilepecmanogku u3 n snemenmos

Onpenenenue 3. [lepecTaHOBKOM U3 N AIIEMEHTOB Ha3bIBa€TCA JHOOON YIOPSIOUEHHBIN HA0Op 3TUX

OJICMCHTOB.
(PaSMeHIeHI/ISI M3 N 3JIEMCHTOB I10 N 3JICMEHTOB HA3bIBAKOTCA nepecmanosKamu U3 H3HCMCHTOB)

[Ipumep 5. BceBO3MOKHBIME MEPECTAHOBKAMH MHOYKECTBA, COCTOSIIETO U3 TPEX AneMeHToB {1, 2, 3}
spistores: (1, 2, 3),(1,3,2),(2,3,1),(2,1,3),(3,2,1),(3, 1, 2).

Uucno pa3nuyHbIX IEPECTaHOBOK U3 N JIeMEHTOB 00o3HauaeTcsi Py 1 Beiuncnsgercs no gpopmyie

Pn=n!

3ameuanue:

Cnm*Pm=Anm

[pumep 6. CKOTBKUMH CITOCOOAMH CEMb KHUT Pa3HBIX aBTOPOB MOYKHO PacCTaBUTh Ha IMOJIKE B OJMH
pan?

Pemenue: ata 3aga4a o 4yuciie NepecTaHOBOK ceMU pa3HbIX KHUT. Mmeerca P7=7!=1%2%3*4*5*%6*7=5040
CHOCOOOB OCYIIECTBUTh PACCTAHOBKY KHHUT.

O6CY§QCHI/IC. Mag1 BU UM, YTO YHUCJIO BO3MOXHBIX KOM6I/IH3.LII/II>’I MOZKHO IIOCUUTATD IO PA3HBIM IIpaBUJIaM
(HepeCTaHOBKI/I, COYCTaHus, pa3MeH.[eHI/I$I), IMPpUYCM PE3YJIbTAT IMOJIYUUTCA pa3J'IPI‘IHBII>i, T.K. IPUHIUIT
moacuera u CaMu (l)OpMy.]'IBI OTIIMYarOTCsA. BHUMAaTEIbHO IMOCMOTPEB Ha OMPCACICHUS, MOKHO 3aMCTHUTD,
4TO PE3YJbTAT 3aBUCUT OT HCCKOJIBKUX Q)aKTOpOB OJHOBPCMCHHO.

BO-HG[}BLIX, OT TOI'0, U3 KaKOI'0 KOJIMYCCTBA 3JICMCHTOB MbI MOXXEM KOM6I/IHI/Ip0BaTB ux Ha60pBI
(HaCKOJ'IBKO BCJIMKa I'CHEpaJibHAsA COBOKYITHOCTDH BHCMCHTOB).

BO-BTO[}LIX, pe3yabTaT 3aBUCUT OT TOIO, KaKOM BEJIMIHUHBI Ha60pLI 9JICMCHTOB HAaM HYXHBI.
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U nocnennee, BaXXHO 3HATD, SIBJISICTCS JIM JIJIS1 HAC CYIIECTBEHHBIM MOPSIIOK 3JIEMEHTOB B Habope.
[Tosicaum mocnenHuit pakTop Ha CISAYIONIEM IIPUMEPE.

IIpumep 7. Ha poaurensckom codpanuu npucyrctByeT 20 uenoBek. CKOJIBKO CYIIECTBYET pa3InYHbIX
BAPUAHTOB COCTABA POJUTENBCKOIO KOMUTETA, €CIIM B HETO JJOJDKHBI BOUTH 5 yesnoBek?

Pemenue: B aTom mpuMepe Hac He HHTEpECYET MOPAI0K paMuiInii B ciucke komurera. Eciu B
pe3ynbTaTe B €ro COCTABE OKAXYTCA OJJHU U TE 7K€ JIOJH, TO 110 CMBICITY JUJIsl HAC 3TO OJUH U TOT XKe
BapuaHT. [103TOMy MBI MOeEM BOCIIOJIb30BaThCs (POPMYIION Ui NOIcUeTa Yuciia coueTanuit uz 20
JJIEMEHTOB 110 5.

WNuave OynyT 00CTOATH A€ma, €CIH KaXKIbIi WIeH KOMUTETAa U3HAYAIbHO OTBEYAET 3a ONPEICIIEHHOE
HaIpaBJICHUC pa60Tr,1. Torz[a IIpru OAHOM U TOM K€ CITUCOYHOM COCTAaBC KOMUTETA, BHYTPHU HET'O
BO3MOXHO 5! BApHAHTOB NEPECTAHOBOK, KOTOpPBIE NMEIOT 3HaueHue. KoianuecTBo pa3HbIX (M 10 COCTaBy,
1 110 cepe OTBETCTBEHHOCTH) BAPUAHTOB OTIPEIEIISETCS B 3TOM CIIydae YuciaoM pazmenieHuit u3 20
JJIEMEHTOB 110 5.

3aoauu ons camonposepku

1. CKONbKO TPEX3HAYHBIX YETHBIX YHCE MOKHO cocTaBuTh U3 udp 0, 1, 2, 3, 4, 5, 6, ecu iudpsr
MOT'YT HOBTOPSITHCS?

2. CKOJ’ILKO cymeCTByeT IIATU3HAYHBIX LII/ICG.]'I, KOTOpBIe OJINHAKOBO YHUTAKTCA CJICBA HanpaBo nu cnpaBa
HayieBo?

3. B xacce aecsTh IpeIMETOB U MATHh YPOKOB B JIeHb. CKOJIBKUMH CTIIOCOOaMHU MOKHO COCTaBHTh
pacnucaHue Ha OJIUH JIEHb?

4. CKOJILKMMH CTIOCOOaMU MOKHO BBIOpaTh 4 jienierata Ha KOH(epeHInto, eciu B rpymrne 20 4enoBex?

5. CKOJILKUMH CIIOCO0aMU MOKHO Pa3JI0KUTh BOCEMb Pa3JIMYHBIX ITMCEM 110 BOCbMH pa3JIMYHbIM
KOHBEpTaM, €CJIM B Ka)KI[I:IfI KOHBEPT KIIAACTCA TOJIBKO OJJHO MMICHMO?

6. Uz TPEX MATEMATHUKOB 1 JCCATH SKOHOMUCTOB HaJ0 COCTaBUTh KOMHUCCHUIO, COCTOAIIYIO U3 IBYX
MaTEMaTHUKOB U IIECTH S3KOHOMHUCTOB. CKOJIBKMMU CIIOCO0aAMH 3TO MOYKHO CI[@J'I&TB?

3. caenaTth BBIBOJI.
IpakTHyeckasi padora NelS «PemieHue npakTHYECKUX 3a1a9 Ha HAX0XKJICHUE BEPOSITHOCTH COOBITHIN»

Lenb paboThl: 3aKperieHne MPaKTHYECKUX HaBBIKOB HCITOIb30BAaHUS OCHOBHBIX MTOHATHH KOMOMHATOPHKID.

Xon paboTsI:

1)rmoBTOpEHNE TEOPETUIECKOTO MaTepHaa;

2)BBINOTHCHHE 33/ TaHHIA;,

3)BBIBO/I.

1.KpaTkoe conepxaHie TEOPETUIECKOr0 MaTepraa.

Teopust BepoATHOCTEH — 3TO pa3Aen MaTeMAaTHKH U3YYaroIIui 3aKOHOMEPHOCTA MACCOBBIX CITYYalHBIX COOBITHIA.
HcnpiTaHneM Ha3bIBa€TCS COBOKYITHOCTh YCIOBHM, TIPU KOTOPOM MOXKET IPOM3ONUTH JTaHHOE CITydaifHOE COOBITHE.
CobbITHE — 3TO (haKT, KOTOPHIHA MPHU OCYIIECTBIICHIH OIMPEIeEHHBIX YCIOBUN MOXET MPOU30UTH Wiu HeT. COOBITHS
0003HauarTCcs OONMbIMME OyKBaMu JIATHHCKOTO andaButa A, B, C...
CrryyaiiHbIM Ha3bIBA€TCS COOBITHE, HACTYIUIEHUE KOTOPOTO HENb3sl TAPAaHTHPOBATb.
CoObITHS OBIBAIOT JOCTOBEPHBIC, HEBO3MOXKHBIE U CITydaliHBIE.
JlocToBepHOE COOBITHE — ATO COOBITHE, KOTOPOE B PE3YJIbTATE UCTIHITAHNS HEMPEMEHHO JIOIDKHO MTPOU30HUTH.
HeBo3M0kHOE COOBITHE — 3TO COOBITHE, KOTOPOE B PE3YIIBTATE HCIIBITAHUS HE MOXKET IIPOH30UTH.
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CaydaiiHoe coObITHE — 3TO COOBITHE, KOTOPOE MPH UCTIBITAHUIX MOXKET MPOM30UTH UM HE MOKET IIPOU30UTH.
CoObITHSI Ha3bIBAIOTCS HECOBMECTHBIMM, €CJIM B pPE3yJbTaTe JaHHOTO HCIBITAHUS TOSBICHUE OMHOTO W3 HHX
WCKITIOYAEeT MOSBICHUE APYTOro.
CoObITHSI Ha3BIBAIOTCS COBMECTHBIMH, €CJIM B PE3YyJIbTAaTe JAHHOTO HUCIBITAHUS IOSBICHUE OIHOTO M3 HHUX HE
HCKITIOYAEeT TOSIBICHUE APYTOro.
CoObITHS Ha3BIBAIOTCS PABHOBO3MOXHBIMU, €CJIU HET OCHOBAHUN CUMTATh, YTO OJHO M3 HUX MPOUCXOIUT YaIle, YeM
JpyToe.
CoObITHsI 00pa3yrOT MOJHYIO TPYIIY COOBITHH, €CJIM B Pe3y/IbTaTe MCIBITAHUS O0S3aTEILHO MPOU30MIET XOTS ObI
OJIHO M3 HUX U JIIOObIC IBa N3 HUX HECOBMECTHBI.
JIBa HecoBMECTHBIX coObITHA A U A (uuTaercs «He A») HA3BIBAIOTCSA IPOTUBOMNOIOKEHHBIMH, €CIIM B PE3yJIbTaTe
WCTBITAHUS OIHO U3 HUX JIOJDKHO 00513aTENILHO MPOU30UTH.
Onepauuu nao coobimuamu
o CyMMOll HECKONIbKMX COOBITHI Ha3bpIBaeTcsi COOBITHE, COCTOSIIEE B HACTYIUICHWH XOTS OBl OJJHOTO M3 HUX B
pe3yibTaTe UCTIBITAHNUSI.
o [Ipon3BeneHreM HECKOIBKUX COOBITHI Ha3bIBACTCSI COOBITHE, KOTOPOE COCTOMT B COBMECTHOM HACTYIICHUH BCEX
3TUX COOBITUH B pe3yJIbTaTe UCIBITAHUS.
BeposTHOCTE COOBITHS — 3TO YUCIIO, XapaKTEPU3YIOIIEe CTEIEHh BO3MOKHOCTH TIOSIBICHUS COOBITHI ITpH
MHOT'OKPATHOM MOBTOPEHUHU COOBITHH.
BepositHocTh 0003HauaeTcst OykBoii P (probability (aHri.) - BEpOsSTHOCTB ).
Krnaccudaeckoe onpenenenne BepostHocTH: BepostHOCTEIO P(A) cOOBITHA A Ha3bIBaeTCsl OTHOLICHHUE YHCIIA
0JIarONPUATCTBYIOIIUX UCXOA0B M K O0IIEMY YHCITy PABHOBO3MOXKHBIX HECOBMECTHBIX MCXOJ0B I
P(A)=m/n (1)

CBOICTBa BEPOSITHOCTH

e  BeposATHOCTH CITydaifHOTO COOBITHS A HaxoauTcs Mexay 0 u 1.
0<P(A)<I (2)
e  BeposATHOCTH JOCTOBEPHOrO COOBITHS paBHA 1.
P(A)=m/n=n/n=1 (3)
e BeposATHOCTH HEBO3MOXKHOTO COOBITHS paBHa 0
P(A)=m/n=0/n=0 (4)
e BeposTHOCTh NPOTHBOIONIOKHOIO COOBITHS paBHa
P(A)=1-P(A) (5)
Teopembl cnodncenusn eepoasmuocmeit
BeposaTHocTh CyMMBI IByX HECOBMECTHBIX COOBITHH A 1 B paBHa cymme BeposSTHOCTEH 3TUX COOBITHIA:
P(A+B)=P(A)+P(B) (6)
BepositTHOCTE mOsIBIEHUS XOTS Obl OIHOT'O U3 JBYX COBMECTHBIX COOBITMH paBHA CyMME BEPOATHOCTEH 3THX
coOBITHH 6€3 BepOATHOCTH MX COBMECTHOT'O HACTYILIEHUS, T.€.|
P(A+B)=P(A)+P(B)-P(A*B). (7)
Teopema mMoxer ObITH 0000IIeHa Ha JF000€ KOHEYHOE YMCIIO COBMECTHBIX coObITmii. Hampumep, mis Tpex
COBMECTHBIX COOBITHI
P(A+B+C)=P(A)+P(B)+P(C)-P(AB)-P(AC)-P(BC)-P (ABC). (8)
Teopema ymuodcenus eepoasmuocmeit
BeposiTHOCTE COBMECTHOTO MOSBIICHUS ABYX COOBITHH paBHA IMPOM3BEINCHUIO BEPOSTHOCTH OAHOIO M3 HUX Ha
YCIOBHYIO BEPOSITHOCTH APYrOro, BBIYMCICHHYIO B HPEANOJIOKEHHH, YTO IEPBOE COOBITHE YK€ HaCTYIHIIO:
P(AB)==P(A)P(B/A). (9)
B wactHOCTH, 47151 HE3aBUCUMBIX COOBITHI
P(AB)=P(A)*P(B) (10)
T. €. BEpOATHOCTb COBMECTHOI'O IOSIBJIEHUS JBYX HE3aBHCHUMBIX COOBITHII paBHA NMPOM3BENECHHUIO BEPOATHOCTEH
ATUX COOBITHH.
Dopmyna noIHOU gepoAmMHOCHIU
BepositHOCTE COOBITHA A, KOTOPOE MOXKET HACTYIUTD JIMUIIb [IPY HOSBIECHUH OJHOTO U3 HECOBMECTHBIX
coObIThii (Tnore3) By, Bo,...,Bn, o0pa3yiomux nomHyo rpymnmny, paBHa CyMMe IPOU3BEICHUN BEPOATHOCTEH
Ka)X/I01 M3 TUIIOTE3 Ha COOTBETCTBYIOLIYIO YCIOBHYIO BEPOSATHOCTH COOBITHS A:
P(A)=P(B1)*P(A/B1)+P(B2)*P(A/B2)+...+P(Bn)*P(A/Bn). an
rae P (B1) + P(By)+...+P (By) = 1.
PaBencrso (11) Ha3biBalOT GPOPMYIIOH TOTHOH BEPOSTHOCTH.
Pemienne 3axaq
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Ilpumepl Haiitu BepoSTHOCTD BBIMAJCHUS YUCIa KPATHOTO 3 PU OAHOM OpOCaHMH UTPABHOTO KyOuKa.
Pewenue:
CoObITHE A — BBINIQJICHHUE YMCIIA KPAaTHOTO 3. DTOMY COOBITHIO OJIaronpHusATCTBYIOT ABa HCXOMa: Yucia 3 u 6, T.e.
m=2. O0I1[ee YKMCIIO0 KCXOA0B COCTOUT B BEINaAeHUN uncen: 1,2,3,4,5,6, T.e. n=6. OUeBHIHO, YTO STH COOBITHS
PaBHOBO3MOKHBI M 00pa3yIOT MOJMHYIO Tpyniy. Toraa nckomMast BEpOSITHOCTS, 110 ONPeeSICHHIO, PaBHA OTHOILEHUIO
qrcia ONIaronpHUsATCTBYIOMIMX HCXOI0B K YHCITY BCEX UCXOJOB.
P(A)=m/n=2/6=1/3.
Ilpumep2 B ypue 10 OenbiX, 5 KpacHBIX U 5 3eNeHBIX apoB. HalTH BepoSTHOCTB TOTO, YTO BBIHYTHINM Hayraj map
Oy/ieT IBETHBIM (He OeJbIM).
Pewenue:
Umcno uexonoB, OIaronpUsSTCTBYIONIMX COOBITHIO A, paBHO CYMME KpPacHBIX U 3eleHbIX mapoB:m=10. O0miee
YHCIIO PABHOBO3MOXKHBIX HECOBMECTHBIX HCXOJIOB PaBHO 00IIeMy 4YuciTy 1iapoB B ypae:n=20.Torna:
P(A)=m/n=10/20=0,5
IIpumep 3 Haiitu BeposTHOCTH BhINIaAeHMs HUGPHI 2 Win 3 ipu OpOCaHUM UTPATLHON KOCTH
Pewenue:
CoObiTHE A — BBITIQZICHHUE ITUPPHI 2, BEPOATHOCTH 3TOro coObiTusi P(A)=1/6. CobbiTHE B — BBINaienne nudpsl 3,
BEPOSTHOCTH 3TOr0 coObITUst P(B)=1/6. CoOBITHSI HECOBMECTHEIE, TTOATOMY
P(A+B)=P(A)+P(B)=1/6+1/6=2/6=1/3.
Ilpumep 4 Ilonyyena naptus onex sl B konnyectse 40 mryk. M3 Hux 20 KOMIUIEKTOB MYKCKOH OASXKIbI, 6 —
XKeHCKOH U 14 — nerckoii. HaiiTu BeposSTHOCT TOTO, YTO B3ATas HayTraja OJSK/a OKaXeTcs He JKEHCKOM.
Pewenue:
CobbiTHE A — 0fIeXk/1a MyKCKast, BeposaTHOCTh P(A)=20/40=1/2
CoobiTe B — onexna sxenckas, P(B)=6/40=3/20
Coobitne C —oaexaa nerckas, P(C)=14/40=7/20.
Torma P(A+C)=P(A)+P(C)=1/2+7/20=17/20.
B sTom ciyuae, ecnu coObITHst A 1 B SBISIIOTCSI COBMECTHBIMH, TO CITPAaBEUIMBA CIEAYIONIAs Teopema:
P(A+B)= P(A)+P(B)-P(A*B)
Ilpumep 5 BeposaTHOCTE TIOITaTaHMsl B MUIIIEHb OTHOTO cTpeika pasHa 0,65, a Broporo 0,6. Onpenenurthb
BEPOSITHOCTD IIOPAXKEHUSI MUIIEHH IIPH OJHOBPEMEHHBIX BBICTpPEIaxX IBYX CTPEIIKOB.
Pewenue:
Taxk xak npu cTpenp6e BO3SMOXKHO IONIalaHue B MUILEHb ABYMsI CTPEIIKaMU, TO 3TH COOBITHS COBMECTHBIE,
CJIEZI0BATENbHO
P(A+B)= P(A)+P(B)-P(A*B)=0,65+0,6-0,39=0,86.
Ipumep 6 B ypue naxonsres 10 mapos: 3 uépHbix u 7 6ensix. [lepBsIM OBUT BEIHYT YEpHBIH map, HAuTH
BEPOSITHOCTh TOTO, YTO BTOPOH IIap OyAET YepHBIM.
Pewenue:
BeposTHOCTE MOsABIIEHUS YepHOTO IIapa MepBhii pas (coositre B) pasao P(B)=3/10; a BeposATHOCTH MOSBIICHUS
ero BTOpOii pa3 (coObITHE A), IpH YCIOBUH, 9TO coObITHE B mpomsomnuio, pasHo P(A/B)=2/9, T.k. B ypHe ocTanocs 9
apoB, U3 HUX 2 YEPHBIX.
PaccMoTpuM 3aK0H YMHOXKEHUST BEPOSITHOCTEH JIs1 HE3aBUCUMBIX COOBITHIA.
[IpousBenennem nByx coObITHI A 1 B HazpiBaroT codsiTie C=A*B, cocTosIiee B COBMECTHOM OCYIIECTBICHHH
3THX COOBITUH.
Ilpumep 7 B 6unere 3 paznmena. Uz 40 BompocoB mepBoro paszgena cryaeHT 3HaeT 30 Bompoco, u3 30 BompocoB
BTOpOro paszaena — 15, u3 30 Bonpoco Tperbero — 10. Onpenenutb BEpOATHOCTh IPABUIIBHOIO OTBETA CTYAECHTA IO
ounery.
YuuTteBas, 4TO OTBET HAa KaXIble pa3lelbl eCTh HEe3aBUCHUMBbIE COOBITHS Ai, As, U As,a UX BEpPOSTHOCTH
COOTBETCTBEHHO PaBHBI:
P(A1)=30/40=3/4; P(A2)=15/30=1/2; P(A3)=10/30=1/3.
Torna BeposATHOCTH MPaBUIIBHOIO OTBeTa Ha Ouier P(B), MoxxHO HaiiTu o ¢popmyse
P(B)= P(A1)*P(A2)*P(A3)=3/4*1/2*%1/3=1/8=0,125.
Ilpumep 8 VimetoTcst Tpu OAMHAKOBEIE YPHBL. B 11epBoil ypHE HaxonsaTcs 4 OenbIx M 7 YepHBIX MIapOB, BO BTOPOH —
TOJIBKO O€Nble U B TPEThEH — TOJMBKO YepHble mapsl. Haynauy BeiOupaercs ogHa ypHa U U3 He€ HayraJl U3BJIEKAeTCs
map. KakoBa BepOsITHOCTB TOTO, YTO 3TOT LIap YEPHBINH?
Pewenue:
Paccmorpum coObiTre A— 13 Hayraa BeIOpaHHOH ypHBI OyaeT n3BieuéH 4y€pHblil map. JlaHHoe coObITHE MOXKET
MIPOM30MTH B PE3YNbTATE OCYLECTBIEHUS OJHON U3 CIEAYIOUIMX THIIOTE3:
B — Oyner BeiOpana 1-s ypHa;
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B, — Oyner BeiOpaHna 2-s1 ypHa;
B3 — Oyner BeiOpaHa 3-51 ypHa.
Tak kak ypHa BEIOMpaercs Hayral, TO BBIOOp JI000H U3 TPEX YpH PaBHOBO3MOXKEH, CIIEIOBATENBHO:
P(B1=P(B2)=P(B3)=1/3
O6paTuTe BHUMaHHUE, YTO MEPEUUCIICHHBIE THIIOTE3bI 00Pa3yIOT MOMHYIO TPYIILY COOBITHH, TO €CTh MO YCIOBHUIO
YEPHBIN 1Iap MOXKET MOSBUTHCS TOJIBKO M3 3TUX YPH, a HApUMEp, He MPUJIeTeTh ¢ OunbsapaHoro crona. [IpoBeném
MPOCTYIO MPOMEXYTOUHYIO MPOBEPKY:
P(B+P(B2)+P(B3)=1/3+1/3+1/3=1, ganbiue:

B niepBoii ypre 4 6enbix + 7 yepHbIX = 11 mapoB, Mo KJIaCCUYeCKOMY ONpeelICHHIO:

P(A/B1)=11/7 — BeposATHOCTb U3BIICUCHHUS YEPHOTO MIApa MPH YCIOBUH, YTO OyAeT BrIOpaHa 1-1 ypHa.

Bo Bropoit ypHe TonbKO Oenble MIaphl, MOITOMY B ciydae €€ BbIOOpa MOSBIEHHUS YEPHOTO MIapa
CTaHOBUTCS HEBO3MOXKHBIM: . P(A/B,)=0
W, mnHakoHen, B Tperbed ypHE OAHM 4YEpPHBIE 1Iapbl, a 3HA4YUT, COOTBETCTBYIOILIAS YCIOBHAS

BEPOSITHOCTh U3BJICUEHUS YEPHOTO Tapa cocTaBUT P(A/B3)=1 (coObITHE TOCTOBEPHO).
ITo popmyiie moIHON BEPOSITHOCTH:

P(A)=P(A/B)+P(A/B2)+ P(A/B3)=1/3*7/11+1/3*0+1/3*1=6/11
— BEpOSITHOCTH TOT'O, YTO M3 HAyraJl BRIOPaHHON ypHBI Oy/IeT W3BJIeUeH YEPHBIN Iap.
Ortser: 6/11

2.CaMocTOATEeIbHOE BBINMOJHEHHE 3aaHMIi.

Bapuant 1 Bapuant 2

1)U3 mapTtun, B KOTOpOii 4 cTaHgapTHBIE U 7
OpaKkoOBaHHBIX JIETaJIeH, CITydaiHBIM 00pa3oM
BBIHUMAIOT 4 Aeranu. HailTu BEpOSITHOCTB, UTO
Cpeny HUX UMEIOTCS:

a) 2 cTaHIapTHEIE ICTaH;

0) xots ObI 1 Aerans cTaHAapTHAS.

1)U3 xop3uHBI, B KOTOPOH 8 KPAaCHBIX M 5 CHHUX U 3
OernbIX mapa, CIydaifHbEIM 00pa3oM BEIHUMAIOT 2
mapa. HaliTv BEpOsSITHOCTh, YTO OHHU:

a) o0a KpacHBIE;

6) xots1 Ob 1 KpacHBIA.

2)/1Bym CTyIlCHTaM MpemIoKeHa 3amaga
BepostHOCTE TOTO, 4Wro €€ pemmuT 1- cTymeHT
paBaa 0,72, uro pemmt 2-i — 0,65. Haiity
BEpOSATHOCTH TOTO, UTO 33/1a4dy pemaT o0a CTyIeHTa;
YTO PEIIUT TOIHKO OJWH?

2)/IBa cTpenka HE3aBUCUMO JAPYyT OT Jpyral
MPOHU3BOAAT BBICTPEN IO MWINCHUA. BeposTHOCTH
monamanaust 1-m - 0,8, 2-m 0,9. Kaxosq
BEPOSITHOCTh, YTO TOCIE OJHOIO BBHICTpENa B
MUIIEHN OYAeT TONBKO OAHa mpobomHa?

3)B nupamuie 7 BAHTOBOK, U3 HUX 3 ¢ ONTHYCCKUM
npuieaoM. BeposTHOCTh MopakeHus LeIu NPOoCcTon
BuHTOBKOH 0, 58, a ¢ onrrraeckum mputienom 0, 93.

3)B nepBom smuke comepskutcst 20 geranei, U3 HUX
15 crarmaptHEIX. Bo BTOpOoM smmke 30 geraneit, u3
HUX 24 cTtanmapTHbIe. A B TpeTheM — 10 meraneii, u3

Haiitu BeposITHOCTB TOTO, YTO CTPEJIOK MOPA3UT
LEeNb, CTPEIISs Cy4ailHO B3SITOM BUHTOBKOM.

HUX 6 cTaHAapTHBIC. HaliTH BEpOSTHOCTH TOT'O, UTO
HayJavy W3BJICUEHHAs IeTalb U3 HayAady B3sTOrO
AITIKA — CTAaHIAPTHAS.

3.BuiBOS.

IIpakTHyeckasi padora Nel6-17 «Peimenune 3a1a4 MaTeMaTHYeCKOH CTATUCTUKH B
npogecCHOHAIBLHO¥ IeSITeJIbHOCTH»

Lenb paboThl: 3aKkperieHre MPaKTHIECKUX HABBIKOB HCIIOIb30BAHUS OCHOBHBIX MTOHATHH KOMOMHATOPHUKID).
Xon paboTsI:
1)rmoBTOpEHNE TEOPETUIECKOTO MaTepHaa;
2)BBINTOTHCHHE 33/ TaHHIA;,
3)BBIBO/I.
1.KpaTkoe conepxaHie TEOPETUIECKOT0 MaTepraa.

Monaa(Mo )- 3TO 3HaUeHHUE CIy4aiiHOM BeTMYNHBI, UMEIoIIee HauOOBIIYIO YaCTOTY B

paccMaTpuBaeMoii BEIOOpKE.
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Menuana(Me,) - DTO 3HaUEHUE CIY4alfHOW BEJIMYHMHBI, pa3Aessiomiee YIOps04eHHYI0 BEIOOPKY
MIOTIOJIaM TaK, YTO OJHA TIOJOBMHA 3HAYCHUN OKa3bIBAETCs OOJIbILIE MEIUAHBI, a APYTasi - MEHbIIIE.

Cpennss apudmeTnueckas Bennunna ( X ) - Benuunna, paBHas OTHOIIEHMIO CYMMBI BCEX YHCEI

BBIOOPKH K UX KOJIUYECTBY.

V' Yem onu omauuaiomes opye om opyza?
Mopna u MenuaHna sSBJISIOTCS 1OKa3aTeasiMU KaUeCTBEHHbBIX U3MEPEHMUI,
a Cpennsas apudmMeTnueckasi BEIMYMHA SBISIETCS OCHOBHBIM MTOKa3aTeIeM KOJIMYECTBEHHBIX
U3MEpPEHUN.

v’ Bauem nysicHbl 3mu Mepvl YeHMparbHOU MeHOeHYuu?
1. Kaxgast Mmepa eHTpaabHOM TEHACHIINHN 00J1a/1aeT XapaKTepUCTUKaMH, KOTOPhIE JCNaloT €€
LIEHHOU B ONPEJICICHHBIX YCIOBUSIX;
2. Brluuciienne Toi WM UHOM Mephl CBSA3aHO CO IIKaOi U3MEPEHNUS;
3. Kaxnas MUT ciy>xut 0CHOBOM Il APYrUX CTATUHCTHYECKUX BEJINYUH.

3. Pemienue 3axau.

(3agaua 1. mo BapuaHTamMm, ¢ nocjaeaywueii npoBepkoii, Ha HeHrpagabHom IIK u nemoHcTpanuei
peleHus Ha 10CKe)

3anaua 1. (1 BapuanT) Poct kaxaoi n3 50 ritMHAaCTOK CIIOPTHUBHOTO KITy0a MPEACTABIICH CIETYIOIINM
psgom BenuunH: 148,148, 148,148, 149,149, 149, 149, 149, 149, 149,
149,149,150,150,150,150,150,150,150,150,150,150,150,151,151,151,151,151,151,151,151,152,152,152,1
52,152,152,152,153,153,153,153,153,153,153,154,154,154,154 cm.

PEIIEHME:

1). Ilo uMeromuMcst TaHHBIM COCTaBUTh TAOJIUILY PACTIPEICIICHHS 3HAYCHUN CITy4aliHON BETWYMHBI X -
pocTa THMHACTOK Ki1y0a: o yacrotaM(M) u oTHocuTenbHBIM yacToTam W(W=M/N) . Pacder naHHbIX
crenark B Tabimune Microsoft Excel.

2) HOCTpOI/ITB MOJUTOH OTHOCHUTEIBbHBIX YaCTOT 3HAUCHUN BEIUYUHBI X.

3).Haiitu Moy, MeIMaHy U CpeJHee 3HAUCHHUE BEJIUUUHbL X.
Mo=11;

M.=[148,148, 148,148, 149,149, 149, 149, 149, 149, 149,
149,149,150,150,150,150,150,150,150,150,150,150,150, . 151,151,151,151,151,151,152,152,152,1
521520152152 153515301530153 1530153 153 1545401545154 1= (151+151)/2=151

= 4148+%149%+11-150+8-151+7-152+7-153+4-154

X= =150,84
50
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3agaua 1. (2 BapuanT) B 3kcrniepuMeHTe NOJIy4eHbl JaHHbIE PE3YJIbTaTOB IIPbLKKA BBEPX C MECTa
CIIOPTCMEHOB OackeTO0MCTOB (65 uenoBek): 59, 48, 53, 47, 57, 64, 62, 62, 65, 57, 57, 81, 83, 48, 65, 76,
53, 61, 60, 37, 51,51, 63, 81, 60, 77, 71, 57, 82, 66, 54, 47, 61, 76, 50, 57, 58, 52, 57, 40, 53, 66, 71, 61,
61, 55, 73, 50, 70, 59, 50, 59, 83, 69, 67, 66, 47, 56, 60, 43, 54, 47, 81, 76, 69 cm.

[IpencraBuTh 3HaUEHUS CITy4YalHON BEIMYUHBI X C MOMOIIIBIO: 1). TaOIUI] pacipeieieH s 10 4aCTOTaM
M wu otHOcuTenbHBIM yacTotam W(W=M/N).

2). IlocTpouTh MOJUTOH OTHOCUTEIBHBIX YACTOT 3HAYEHUH BEIMYUHBI X.

3). Haiitu Moy, Meuany 1 cpeiHee 3Haue€HHUEe BETUUMHBI.

3anaua 2. [lo gaHHBIM MPOTOKOJIOB TECTUPOBAHUS (HPU3UUECKON TOATOTOBJICHHOCTH MPOU3BECTU
pacuetsl: 1) Cpennsisi apudmernueckas BeJIMYWHA, 2)CpelHEe KBaJpaTUYHOE OTKJIOHEHUE, 3)

CTaHJapTHAs OIINOKA CPETHETO aprU(PMETUUECKOTO 3HAUCHHUS.
PacueTsl BHINOJHAIOTCH H C MOCJeYIOLIeil MPOBEPKOM Y T0CKH

PEHIEHUE:

_yn g

= 1

1) Cpennss apudMeTnyeckas BeTUUNHA X = ———
n

2) Cpennee KBagpaTHYECKOE OTKIOHEHHUE!

+ Emax—Xmin

g=+ , K=2,85 nyis 8 ucnbityembix

3. Cmanoapmuas owubka cpedne2o apugmemuueckoeo (m):

o
m==

, n<30
n-1

3anpaua 3. [lo npexacraBieHHBIM MPOTOKOJAM IOCTPOUTH AUArpaMMbl. PazienuThbest Ha Tpynimsbl 1o
3-4yenoBeka U 00pabOTATh MPOTOKOJIBI C MOCTPOCHUEM JIMArpaMM 10 pa3audHbiM ucnbiTanusM('ber 60
M", MeTanust Msi4a BecoM 150 1, HakIIOHBI BIiepe, oTxuManue, [Ipplkok B 1uHY ¢ MecTa.) ['0ToBbIe
JarpamMMbl IIPeJICTaBUTh Ha MPOBEPKY MPEIoaaBaTesio.

3. IloaBenenue UTOTOB. I[eMOHCTpaLII/ISI MOJIYYCHHBIX AUarpaMm, KOMMCHTAPUHU IPCTIOAaBaTCIIA.
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6. OIIeHO‘leIe CpeacrBa 1Jisi IPOBEACHUS TEKYILIEI0 KOHTPOJIA YCII€BAEMOCTH

TecrupoBanue

g -2
1 BoruncnauTe onpenenuTesib MaTpUIbl ( 4 _?)

a) 20
6) -4
B) -20
r)4
2 -1 y
2 Jlns maTpuiisi _3 7 TPaAaHCIIOHUPOBAHHOM SBIIAETCH. ..
2 =3
a) (—1 2)
05 1
b) 2(_g 4)
4 5
0 3. 3)
-2 6
) 4.(; %)

CocTaBuTh Ta0IHIy HCTUHHOCTH JIOTHYECKOTO BBIPAYKEHUSI:
C=—A&B

3. JlaHbl poCThIE BHICKA3bIBAHUS:

A = {IlpunTep - ycTpoicTBO BBOIa MHGOPMAITHH } ;

B = {IIporeccop - ycTpoiicTBO 00paboTKn MHPOPMAIINH };
C = {MonwuTop - YCTpOMCTBO XpaHeHUs HH(POpMAaIUH };

D = {KnaBuarypa - ycTpoicTBO BBOJIa HH(DOPMAITHH } .

OnpenenHTe HCTHHHOCTH COCTaBHBIX BBICKA3LIBAHMIA:

(b AB)ACVYD) (AAB)VCAB)

4.YKaxKuTe MHOXKECTBO, KOTOPOE OyJET MYCTHIM.
1. MHOXeCTBO HaTypaJlbHBIX YHCEI.
2. MHuoxecTBO Aenurtenel yncia 125.
3. MHOXeCTBO JBY3HAUHBIX YHCEN, KpaTHBIX 10.
4. MHOeCTBO IBY3HAUHBIX YHCEN, O0IbINX 99.

5.A u B — MHOecTBa Bcex OyKB CJIOB «I1aHaMa» M «IIaHOpaMay cooTBeTcTBeHHO. Halinure ANB.

l. {ma;mm0;pp  2){ma;m;mp  3) {a;m} 4) { 0; p; M}

3.A=1{1,2,5}, D= {x,y, z}. lekapToBo npoussegaenue AxD paBHo.
1. {1,2,5,%y,2} 3) {(15x), (13y), (1;2), (%), (Z3y), (232), (55%), (53y), (5:2)}
2. {(x), Zy). G2} B {(xsD), (y:2), (x35), (1:2), (1), (2:2)}
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6. B xakom rony B Poccuun HapaBHE ¢ pycCKMMM HallMOHAJIbHBIMM ME€paMH Hayala IPUM EHATHCS

MeETpUYecKas CUCTeMa Mep:
1. 1918 2) 1925 3) 1899

7.CrapuHHbIC €AMHUIIBI JITUHBI (BEIOEpPHUTE BCE BEPHBIC BAPUAHTHI):

4) 1946

1. 7OKOTH 4) Bepcra 7) Gappens
2. dyr 5) caxxeHb 8) kapar
3. mronM 6) coTka
8.Uucno 367 B pUMCKOM CUCTEME CUUCIICHUS
1. CCCXLVII 2) CCCXLIV 3) CCALXVII 4) CCCLXVI
9.Knwra, nexasiiasi B 0CHOBE OOJIBIIMHCTBA UIKOJIbHBIX YYEOHUKOB 110 TEOMETPUH ... , AaBTOP STOW KHUTH

10.Bacceitn 114 neTeit 10 cemu JIeT JOIKEH UMETh MIIOMIaIb 3epKaia Bojsl 0 60 M? i rirybuHy He Golee
0,6 M. MakcuMallbHOE KOJTMYECTBO KyOMYECKUX METPOB BOJIBI B OacceitHe, HE0OX0IMMOe JJIs €T0

3aIllOJIHCHUA

11.CornacHo Tpe6opanusam CanlluH criopTUBHBIH 3am JOMKEH MMeTh IUIomanas He MeHee 4,0 mM> Ha 1

3aHUMaRIIerocs. B mKkone wuMeercsa 3anl pasMepoM

3aHUMArOomiuxcsa B 3aJI€ ... .

12.HarypanbHble yncna — 370 ... .

13.PanmoHanrpHEIe YHciia — dTO. ..

14.Tena Bpaiienus (BHIOEPUTE BCE MPABUIHHBIC OTBETHI):

12x24 ™. MakcuMajaprHOE KOJIMYECTBO

pocT J3TUX JAeTei

1. mpusma 4) nupamua 7) map

2. KOHYC 5) napaienenunes 8) cdepa

3. IUIMHAD 6) Ky0 9) mapamienorpamMm
15.B Tabmume mpencTaBlieH poOCT JeTed HekoTtoporo kimacca. CpemaHuit
paBeH (OTBET 3aIUIIUTE B METPAX).

damuausa Poct

AHJipeeB IM 26 c™m

Bacunbesa IM 19 cMm

HBanos IMm 23 cMm

[TerpoBa Im 20 cm

CunopoBa Im 16 c™m

CrenaHoB IM 27 cMm

denopos IMm 24 cMm

16.B Ta6J'II/II_IC npeacTaBJicHa Macca JIeTen HEKOTOPOr'o KJjiacca. CpeI[HHH Macca dTHX JeTeu

paBHa (OTBET 3aNUIIUTE B KUJIOTPAMMaX).
damnana Poct
AHpnpeeB 19 kr 200 T
Bacunnesa 19 xr
HBanos 17 kr 700 T
IlerpoBa 20 xr 300r
CunopoBa 18 kr 100 T

46



Cremanos 22kr 700 T
denopos 16 xr 500 r

17.YropsoueHHOE MOIMHOXKECTBO M3 N 3JIEMEHTOB 10 M 3JIEMEHTOB, OTIIMYAIOIIUECS IPYT OT Apyra
1100 CaMUMHU AJIEMEHTaMHU JIMO0 MOPSAKOM MX PACIIONI0KEHUS, Ha3bIBACTCA ...

a) COYETaHHUEM

0) pasMmemneHueM

B) IIEpECTaHOBKOM

I') Pa3HOCTBIO

18.Co0bITHE, KOTOpPOE 00SI3aTETHHO IPOU30UIET, HA3BIBACTCH ...
a) HEBO3MOXXHBIM
0) I1OCTOBEPHBIM
B) CIy4allHBIM
T') JIOCTOBEPHBIM M CIy4aifHBIM

19. BeposITHOCTh HEBO3MOKHOI'O COOBITHS paBHA
a) Oompme 1
6) paBHa |
B) paBHa 0
r) MeHblue |

20. dopmyna P(A) = P(H)E, (A)+ PH )P, (D +....+ PH,)E, (4) Ha3BIBACTCH. ..
a) (GopMysI0i TIOJHOM BEPOSITHOCTH

0) dopmyrnoii baiieca

B) (dopmynoit bepuymau

r) dopmynoit HeroToHa

21. B nexe paboratot 6-Tb My»4uH U 4 xeHIuHBL. [1o TabenbHBIM HOMEpPaM Hayfaady oToOpanu 7
yenoBek. HaiiTu BeposSTHOCTh TOTO, YTO CPEeIy OTOOPAHHBIX JIUIl OKAKYTCS 3 -1 )KCHIIUHBL.

22. Haiitu MaTeMaTH4eCKO€ OKHUJIAHWE ITUCKPETHOW ClIydyaHOW BEJIMYMHBI X, 3aJaHHOM 3aKOHOM

pacnpeneneHus:
X 1 4 7 12
p 0,08 0,35 0,22 0,35

Kpurepun oueHuBanus

IIpu TecTupoBanuu Bce BepHble 0TBEThI OepyTes 3a 100%, oTMETKa BBICTABIISAETCS CIEIYIOLIUM 00pa3oM:
90% u 6osiee — OTIUYHO;

75-90% - xopomio;

50-75% - ynoBIeTBOPUTENBHO;

MeHee 50% - HeyIOBIETBOPUTENBHO.

6.1 CTpyKTypa KOHTPOJIbHOIO 3aJaHUS

6.1.1 Bonipochl, BLIHOCHUMBbIE HA 3a4€T:

1. Martpuisl, BUBI MaTpUll, ONEPALMH C MATPHUIAMHU: CIIOKEHUE, BBIUMTAHHWE, YMHOXXEHUE Ha
4HCII0, 0OpaTHas MaTpHUIIA.
2. OrnpenenuTeny U UX BIYUCICHUE
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o~

10.

11.
12.

13.
14.

15.
16.
17.
18.

19.
20.

Cucrembl TUHENHBIX YpaBHEHUHN U UX peleHue no npasuity Kpamepa.

OOpatHast MaTpHIa, PEHICHNE CUCTEM JTMHEHHBIX YPAaBHEHHI MAaTPUYHBIM METOIOM

IToHATHE BBICKA3bIBAHHUSL.

DneMeHTapHble U COCTaBHBbIE BbICKa3blBaHMs. Orepaly HaJ BBICKA3bIBAHUAMHU (OTpULIAHUE,
KOHBIOHKIIMS, TU3BIOHKINS, UMIUIMKALS U SKBUBAJICHIUA).

[TonsTHE MHOXKECTBA U JIEMEHTA MHOXeCTBa. Buibl MHOXkecTB. CrIOCOObI 3a1aHNs MHOYKECTB.

OTHo1IEHUS MEXTy MHOKECTBAMHU U UX WUIIOCTPALIMSI IPU MIOMOILU KpYyros Diepa.

[lonstne xomOuHaTopHOW 3anauu. [lepecranoBku. Pasmemenus. Coueranus. PopMyisl
KOMOMHATOPUKHU.

[Tonatue BeposATHOCTH. Kiaccmyeckoe, CTaTUCTUYECKOE M T'E€OMETPUYECKOE OIPEACICHUs
BEPOSATHOCTH.

Tunsl cinydaliHbIX COOBITUM U A€WCTBUS HaJl HUMU. TeopeMbl O BEPOSTHOCTSIX

[Ipenmer maremaTuyeckol crtaTUCTUKU. [loHsSTHE, OCHOBHAs 3ajadya W OCHOBHOM METOH
CTaTUCTHUKH.

[ToHATHE MONOKUTETBHON CKAISIPHON BEJIMYUHBI U €€ U3MEPEHMUS.

HatypanbHoe uncio kak oOliee OTHOIIEHHWE M3MEPSIEMON BEIWYMHBI M €AMHUIIBI W3MEPEHUSI.
CBoiicTBa OJTHOPOIHBIX CKATSIPHBIX BEJIHUYHH.

[IpaBuna BBITOTHEHUS IEUCTBUM HAJ BETUYMHAMH.

CraHzapTHble €IMHULBI BETMYUH U COOTHOIIEHUE MEK/y HUMH.

MexnyHapoHas CUCTEMA €NHUIL.

[IpubmxeHHble BBIYUCICHHS. AOCOJIOTHAsT W OTHOCUTEIbHAS TOTPEIIHOCTH. 3Hadalue
uudpbl, OKpyTICHHE.

[Iponopunn.

[IponenTsl. Haxox1eHre MPOLIEHTHOIO COOTHOLIEHUSI.

6.1.2. Tekcr 3amanus

1. Jlaubl nBa MHOXKecTBa: X = {2,4,6} uny= {0,2,4,6,8}.
a) MHOXeCTBa X U Y TMEPECEKaIOTCs;
0) MHOXkecCTBO X SIBJISIETCS MTOJAMHOKECTBOM MHOXKECTBA Y ;
B) MHOXECTBO P = {1,2,4,6,8} paBHO MHOXKECTBY Y.
2. Jlanbl 1Ba MHOXecTBa: X = {1,4,6} uy= {(),2,4,6,8}, Z = {6,2}. VYkaxxute BepHbI€ ISl HUX
YTBEPKACHHUS:
a) JOTOJHEHHWEM MHOYKECTBA Z JI0 MHOXKECTBA Y SIBJISIETCS MHOXKECTBO O = {0,4,8};
0) JOMOJHEHHWEM MHOYKECTBA Z JI0 MHOXKECTBA Y SIBJISIETCS MHOXKECTBO O = {0,2,4,8};
B) 00BbeIMHEHHEM MHOXKECTB X B Y SIBJISETCS MHOXKECTBO L = {0,1,2,4,6,8};
r) 0O0BbEIMHEHHEM MHOXKECTB X M Y SIBJISIETCS MHOXKECTBO L = {1,2,4,6,8}.
3. YcTaHOBUTE COOTBETCTBHE MEXK/IY ONEpalMsIMUA HaJl MHOKECTBAMH U UX 0003HAYCHUEM:
a) o0beIUHEHUE MHOXKECTB; 1. A\B;

0) mepeceueHre MHOXKECTB; 2
B) JIEKQpPTOBO YMHO>KEHUE MHOXECTB; 3. ANB;
I') JIOTIOJIHEHUE MOJIMHOMXECTB. 4

4.

5.

6.

AUB;

AxB.
[IpounTaiiTe BhICKa3bIBaHUS U YKAXKUTE CPEIM HUX HEBEPHBIE:

a) uucao 100 HaTypanbHOE; B) umcio 0 He sABiseTcs
6) J2eN palMOHATIBHBIM;
I) poMO NpUHAUIEKUT MHOXKECTBY
YeThIPEXYrOJIbHUKOB.

B knacce 29 uenoek. Ha copeBHOBaHUSI HEOOXOAMMO OTIPABUTH TPOUX. CKOJILKUMHU CIIOCOOaMHU
MOJKHO 3TO CJIeJIaTh?

a) 3654 cnocobamu; B) 7308 cnocobamu;

0) 219224 cnocobamu; r) 21924 cnocobamu.
YCTaHOBUTE COOTBETCTBUE MEX Y (DOPMYJION U €€ Ha3BaHHEM:
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k n! 1. coueranus 6e3 MOBTOPEHHIA;
9 A, = (n-k) 2. mnepecTaHOBKa 0€3 MOBTOPEHHIA;

) 3. pa3memieHue 6e3 MOBTOPEHUH.
6 C,=

A-3,6-1,-B-2
K—k) ’ ’

B) P =

7. W3 ypHbI, B KOTOPOIl Hax0AuTCs 5 O€nbIX U 3 YepHbIX 1Iapa, BeiHUMatoT 1 map. Haiitu
BEPOSITHOCTh TOT'O, YTO 1IAP oxameTca YEPHBIM.

. 3 >
a) —; B) g r) 2

WL o W

6)

8. YKa)KI/ITe, KaKHe U3 BbICKa3bIBAHUN UCTHUHHBI:
a) uuciao 6 jenurtcs Ha 2 W Ha 3;
6) uucno 123 nenurcsa Ha 3 1 HA 9;
B) 4MCIO — 2.5 HE ABISETCS HATypaJIbHBIM;
r) npu JeneHuu 42 Ha 5 ogy4aercs oCTaTok 3.

9. Vkaxute, Kakve U3 CICIYIOMNX NPEII0KEHUN dJIEMEHTapHbIE:
a) B HOpAMOYroJsHOM TpeyrojbHuke ABC KBajipaT rUNOTEHY3bl PaBEH CYMME KBaJIpaTOB
KaTeTOB;
0) muomans TpeyroasHuka ABC paBHa nojioBuHE mpousBeieHus ocHoBaHus AC Ha BBICOTY
BH:
B) ecau TpeyroJbHuk ABC paBHOOEIPEHHBIN, TO YTJIBI B HEM TP OCHOBAHHUH PABHBI;
r) B tpeyronbHuke ABC karer BC mmuanee AC uinu paBeH eMmy.
10. HalimuTe, mpu Kakux 3HaYEHUSX TIEPEMEHHOM Y BhICKa3bIBaTelIbHAs Gopma 2y-3<7:

a) (0:5); B) (0:5];
0) (— oo;S) N T) (— oo;S].
11. Ykaxkute kakasi U3 ap BbICKa3bIBaHUII SIBIISIETCA OTPULIAHUEM JIPYT JIpyTa::
a) Ywcmo 253 npoctoe. Yucno 253 cocraBHOE;
6) Tpeyronsuuk ABC npsMoyronbHblil u paBHOcTOpoHHHH. Tpeyronbauk ABC He siBisieTcs
MPSIMOYTOJIbHBIM WJIH HE SIBJISICTCSI PABHOCTOPOHHHM.
B) 3<7.7>3.
r) Ywucno 102 gernoe. Yucino 102 genurcs Ha 3.
12. Ykaxxute BEeTUYHUHBI, KOTOPbIE HE SBISIOTCS CKATSPHBIMHU:

a) 00Be 0) cuna; B) Mmacca r) TUTOIIY
M; ; ajb.
13. Beruncnure: 29 30 mud — 1 9 45 MuH.
a) 85 muH; B) 1ul5 r) 1ua25
0) 45 muH; MUH,; MHH;

2
14. Cnoxwre maccesr: 17 5 KT + 2 kr 600 I, OTBET 3aIUIINATE B KUJIOTPaMMax

15. lnuna npssMoyroapHuka 35 M, a ero mmpuHa 0,3 M. Haiiaure muomans npsMoOyrojbHUKA B
KBaJIpaTHBIX JELUMETPAX.
a) 10,5; 6) 1050; B) 10500; r) 105.
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16. Yucno 572,3462 oxpyriniau ¢ TOYHOCTBIO 0 COTBIX. YKAKUTE BEPHBIN PE3yJIbTaT OKPYTJICHUS:

a) 572,35; 0) 572,436; B) 572,34 r) 572,347.
17. VYkaxure 3Ha4eHHE aOCOJIOTHOM MOTPEIIHOCTH MPU OKPYTriIeHUHU yucia 7,389 ¢ TOUHOCThIO 10
0,1:
a) 0,001; B) 0,011;
6) 0,0009. r) 0,089;
18. JlnunHa xnaccHo# 1ocku 2,4 M ¢ abcomtoTHON norpemtHocThio 0,05 M. YKaKuTe OTHOCUTEIbHYIO
MOTPEUTHOCTb:
a) 2%; B) 12%;
0) 48%; r) 98%.
19. Pe3ynpraThl TECTUpOBaHUS 15-TH ydamuxcs TpeTbEro Kiiacca HEKOTOPOH IIKOJIbl 0Ka3aJIUCh
cienyromumu (B 0amiax):
Yy-ca ; . :
. : ! : . ‘ = i { ; = ;
B B A=A T R T IV A N B~ I = e =
> 5 5 5 E § 8 E s % E ) < > 5
< |2 |Br |2 |& |0 |E|<|=2|a |8 |8 |® |3 |E
Kom-Bo | 212 | 223 | 214 | 203 | 221 | 203 | 206 | 218 | 204 | 219 | 207 | 217 | 203 | 208 | 211
6aioB
Onpenenure cpeIHUN pe3ynbTaT B KIIacce.
a) 218;
0) 211,27,
B) 203;
20. 3a oxHO 1 TO ke Bpems Cepexxa mpoodexkan 700 m, a Buts 1 km 50

Kpurepun oueHkm:

M. 3anuImmnTe, yeMy paBHa ckopocTh Buth, eciu Cepexa Oexan

CO CKOPOCTBIO 7 KM/H.

Koirou:

1. a,0;

2. a,B;

3. 1-r,2-
a, 3 -0,
4 —B;

4. 0;

5. a;

6. a—3,0-
1,B—2;

7. B;

8. a,B;

9. a, 0;

10. 6;

14 — 20 — «3auTeHOY;

0 — 13,9 — «He 3auTeHOY.

11.a
12. 6
13.0
14.2
15.0
16.a
17.B
18. a
19.0
20. 1

b
b
2
0 kr;
2
b
2
b
b

0,5 xm/u.

6.2. Bpems Ha OATOTOBKY U BBINOJIHEHUE:
noaroroska 10 MuH.;
BeIntoJiHeHHe 1 gac 00 MuH.;
odopmienue u caava 20 MuH.;
Bcero luac30muH.

3a KaAbli MpaBWIbHBIN oTBeT 1 Oamn, mpu
BBINOJIHEHUE 3agaHuii Ne 3, 6 3a kaxjgoe coorBeTcTBHe 0,25 Oamna, B
3amanusax Ne 1, 2, 8, 9 —no 0,5 6amna 3a Kakplii BEPHBIN OTBET.
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6.3. IlepeueHb 00bEKTOB KOHTPOJISI M OLlCHKH

BEPOSATHOCTh COOBITHI;

- TpuMeHeHHe (GOpPMYNT  BBIYHCICHUS
a0COIIOTHON MOTPENTHOCTH;
- TpuMeHeHHe (GOpPMYNT  BBIYHCICHUS
OTHOCUTENBHOMU MTOTPEIIHOCTY;
- TpUMEHEHHE TMpaBUJ  BBIYHCICHUS
CpEIHEro apu(pMETHIECKOTr0
VY2 pemath KOMOMHATOPHBIE 3a]]a4d, HAXOAUTH | — pElICHWEe 3a7ad Ha  BBIYMCIICHHE

BEPOSITHOCTH COOBITHIA;
pereane KOMOMHATOPHBIX 337144

V3 BBIIOIHATH HpI/IGHI/I)KeHHBIe BBIYHCIICHHUA,

MIPUMEHEHH € [IPABUII OKPYIJIEHHUS;
npuMeHeHre  (HOpMyNl  BBIYUCIICHUS
a0COIIIOTHOM MTOTPENTHOCTH;

obpaborky wmH(bopManmu H
HCCIENOBaHUM, IPENCTaBIsATh
JTAaHHBIE TPAPUIECKH.

pe3yIbTaTOB
MTOJTy9IEHHBIE

- TpuMeHeHHe (GOpPMYNT  BBIYHCICHUS
OTHOCUTENBHON MTOTPEHIHOCTH.
Y4 npoBOANTH 3IEMEHTAPHYIO CTATUCTHYECKYIO | — TMPUMEHEHHWE  TPaBWJI  BBIYMCIEHUS

cpenHero apuMeTHIeCKOro

Y5 aHamu3upoBaTh PE3yJbTaThl H3MEPEHUS
BCIIMYUH C )IOHyCTPIMOfI IMOrp€uIHOCThIO,
HPEACTABJIATh UX rpauUecKH

npuMeHeHne  (GOpMyNn  BBIYMCICHHS
OTHOCUTENBHOMN MTOTPEIIHOCTH;

31 mousTre MaTpuibl, onpenenutens, CJIY

OTIpEJICIICHUE MATPHIIBI, OIIPEICITUTEI,
ClIy
JIEUCTBUS Hazg MaTpHIIAMH,
BBEIYHCIICHUE OINPEISIUTENCH, perieHne
CIIy

31 noHsTHE MHOXECTBA, OTHOLIECHUS MEXIAY
MHOXECTBaAMM, OII€pallvui HAJ HUMU;

orpeneneHue [epeceveHus,
00BbeIUHEHUS MHOYKECTB,
MTOJIMHOKECTB, PABHBIX MHOJKECTBA,
o0o3HaueHNE oTrepanui
MHOKECTBAMHU.

Hal

32 ocHOBHBIE KOMOMHATOPHBIE KOH(DUTYpAITIH

(hopMyIIBI 7151 BEIYHCIEHHUS COYETaHUH,
MepECTaHOBOK, pa3MelIeHUM

33 crocoObl BEIUNCIICHHS BEPOATHOCTH - ¢opmysl ULt BBIYUCIICHUS
COOBITHH BEPOSITHOCTH COCOBITHIA

34 NOHATHA MOJIOKUTEIBHOU CKASIPHON — COOTHOLICHHE  MEXAY  CIWHHULAMU
BEJIMYMHBI, IPOLIECC €€ U3MEPEHHUS; BEJIMYHH.

35 crrocoObl 00OCHOBAHUS UCTUHHOCTH
BBICKA3bIBaHMM;

IpaBUJIa TIOCTPOSHUS OTPULIAHUH
CTPYKTYypa BBICKa3bIBAHUSI

36 cTaHjapTHBIC SAMHUIEI BEJTMYUH U
COOTHOIICHHUSI MEX]y HUMU;

MepeBO/I BETUYUH W3 OJHON EIMHHIIBI
W3MEPEHUs B JPYTYIO

37 npaBuiia IpuONMKEHHBIX BEIYUCICHUN U ~ (opmynsl  BeIMHCIEHHS aOCONOTHOU
HaXO0XJICHUE TIPOI[EHTHOTO OTHOIICHNUS; HOTPEIIHOCTH;
~ (opMyTBI BEIYUCIICHHSI OTHOCUTEIBHON
HOTPEIIHOCTH;
- NpaBWia  BBIYUCIICHUS CpeIHero
apu(METHIEeCKOro
310 mMeronpl MaTEMaTHYECKON CTATHCTUKH. - TPaBWIO  BBIYMCIICHUS cpenHero

apu(MEeTHIecKoro

HaunmMeHoBaHMe 00bEKTOB KOHTPOJISA U OLIeHKH OcHOBHBbIE IOKA3aTeJIH OLIEHKHU Pe3yJbTaTa Onenka
Y1 mpumeHsTh MaTeMaTH4ecKue MeToAsl mis | — IIpumeHenue METOJI0B pelenus 20 6a10B B
penieHus NpoeCcCUOHANLHBIX 3a7ay; CHCTEM JINHENHBIX YPaBHEHUI COOTBETCTBHUU C
— IPUMEHEHUE [IPaBUJI OKPYIJICHUS; KIIXOYOM




IIpouent

Onenka ypoBHs
PE3YIBTaTUBHOCTH

IO ATOTOBKHA
(IpaBUIIBHBIX OTBETOB)
70 =100 «3a4YTEHOY
menee 70 «HE3AYTEHO»

6.4. Ilepeuenb MaTepuaioB, 000py10BaHus U HH(POPMAIMOHHBIX HCTOYHUKOB, HCNOJIb3yeMbIX B

aTTecTanuu
OcHoBHasi MTeparypa

1. I'puropres, B.II. DnemeHTsI BeICHIEH MaTEMaTUKH | YUEOHUK IS CTY. YUpEXKACHUN
cpen.npo¢.odpazosanus / ['puropseB Banepuii [lerposuy, dyounckuit FOnmmit Anapeesuy. - 10-e
u3n.,crep. - M. : Akanemus, 2014. - 320c.

2. I'puropres, B.II. DOnemeHTHI BeICHIEH MaTeMaTUKH | YUEOHUK AJIs CTYA. YUpExKASHUN
cpen.mpod.obpazoBanus / 'puropreB Banepuii [lerpoBuy, younckuit FOnuit Auapeeud,
CabypoBa Tarpsina HukomnaesHa. - 11-e m3z.,crep. - M. : Akanemust, 2016. - 400c. : u. -
(ITpodeccuonansHoe o6pa3zoBanue) (MaremaTuyeckue U €CTeCTBEHHO-HAYUHbIE TUCIUIUIMHBI).

3. baBpun, 1. U. Maremaruka : yue6nuk u npaktukym ais CI1O / U. U. baspun. — 2-e uzn.,
nepepad. u gom. — M. : U3marensctBo HOpaiit, 2017. — 616 ¢. — (IIpodeccronanbroe
obpazoBanue). — ISBN 978-5-534-04101-9. https://www.biblio-online.ru/book/3F803EA3-2037-
4108-BEB3-6997DSAFADYE (nmata obpamienus 18.04.17).- Pexxum noctyna: orpaHUYEHHBIN 110
JIOTHHY U MapoJIo
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