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IHacnmoprt
(oHxa oEHOYHBIX CpPeACTB
no aucuunanne MaremaTuka

(nanmenoBanue qucruminHe/MIK)

Ne | KoHTposimpyemsbie pa3zeibl (TeMbl) Kon xonTposmpyemoi HaumenoBanue
- KOMIIETCHIINH (WU ee
/1 JHUCHHUILIMHEI wacty) OIICHOYHOTO CpECTBa
1 | Jluneiinas anreOpa OK 1-9 peepam,
I1IK1.1,13, 2.1, KOHMPOAbHAsL paboma,
2.2,31,41-45 IK3AMEH
JIP 4,13,14,15
2 | InddepennuanpHoOe OK 1-9 pecpepam,
HCUHCIICHHE [IK'1.1,1.3, 2.1, KOHMPOAbHAsL paboma,
2.2,3.1,41-45 OK3AMEH
JIP 4,13,14,15
3 | HHrerpanpHOE HCUHCIICHHE OK 1-9 pegepam,
K11 13 21 KOHmMpObHAs paboma,
2.2,3.1,41-45 Rsamen
JIP 4,13,14,15
4 Teopus BepOsITHOCTEN OK 1-9 pegepam,
IIK'1.1, 1.3, 2.1, KOHMPOAbHAsL paboma,
22,31,41-45 IK3AMEH,
JIP 4,13,14,15
5 MarteMmaTnueckasi CTaTUCTHKA OK 1-9 peghepam,
K11 13 21 KOHmMpObHas paboma,
2.2,31,41-45 orsaen
JIP 4,13,14,15




HepequL OICHOYHBIX CPEACTB

HaumenoBanue
No Kparkas xapakTepucTHKa OLEHOYHOTO [IpeacraBnenue o1ieHOUYHOTO
n/m OTICHOTHOTO CpelcTBa cpencTsa B (hoHze
CpeJICTBA
1 2 3 4
1 | Pedepar IIponykr camocTosTeabHON  paboTel | Temsl pedepaton
CTYJICHTA, MIPEACTABIISIIONIU I coboii
KpaTKO€ M3JI0’)KEHHE B MHUCbMEHHOM BHJIE
MOJIYYEHHBIX PE3yIbTaTOB TEOPETUUECKOTO
aHaln3a OmnpejieeHHOW HaydHOH (yueOHO-
UCCIICIOBATENILCKOM) TEMBI, TJIe aBTOP
PacKphIBAET CYTh UCCIIEAYEMOM MPOOJIEMBI,
NPUBOJIUT pa3iINYHbIE TOYKU 3pEHHUA, a
TaK)ke COOCTBEHHBIE B3TJISAIBI HA HEE.
2 | KonrponpHas CpencTBo TpoOBEpKH yMEHHH TpuUMEHSTh = KoMmIiuiekT KOHTPOJIbHBIX
pabora MOJIydeHHbIE 3HAHMS ISl PEIICHUs 3a/4ad | 3aJaHuil Mo BapuaHTaM
OTPEJEIIEHHOTO THIIA [10 TEME WIIN pa3Jery
3 | Dx3ameH CpencTtBo TpPOBEPKH 3HAHMM W YMEHHH | DK3aMEHAIIMOHHBIE  OWJIETHI,

IMMOJIYYCHHBIX HoCJIeC HN3Yy4YCHUA
JHUCIHUITINHBI

BOIIPOCHI K 5K3aMCHY




denepanbHOE rocyaapCcTBEHHOE OI0/IKETHOE 00pa3oBaTEIbHOE YUPEKIACHHUE
BBICILIETO 00pa30BaHUs
«benropoackuii rocyaapCTBEHHbIN arpapHblii yHUBepcuteT uMeHu B.A.['opuna»

Kadenpa maremaTuku, GU3NKH, XUMHH H HHPOPMAIIMOHHBIX TEXHOJIOTHMA

Ilepeuenn TeM cooOmennii, pedpepaToB, T0KJIA0B
JJISl CAMOCTOSITEIbHOM PadoThI CTYAEHTOB
. Matpuupsl. Buasl matpun. [lelicTBUS HA MaTpUIIAMH.
. MeToasbl penieHuss MaTPUUYHBIX YPaBHEHUM.
. Onpenenurenu. CoicTBa onpenenutenei. CnocoObl BHIYUCICHUS ONPEeTUTENCH.
. Pemienne cucreM nuHeWHbIX ypaBHEHUN MeToaoM Kpamepa.
. Pemienne cucteM NTMHEWHBIX YPABHEHUN C MOMOIIBIO OOpaTHON MaTpPHUIIBI.
.. Pemienue cucreM JIMHEHHBIX ypaBHEHUN MeTo10M ["aycca.
. lIpenen ¢pynkuun. Tunsl HeonpenenéHHocTe. CocoObl UX paCKpPHITHUSL.
. HemmpepbIBHOCTH (hyHKIIMM B TOYKE.
. HempepbIBHOCTH (hyHKIIMM HA OTpPE3KE.
10. Touku pa3pbiBa (HyHKIIHH.
11. TIpousBoanas ¢pynkuuu. E€ reomerpuueckuii 1 Gu3NUECKHUil CMBICI.
12. TlpumeHeHue Nporu3BOIHOM JJIsl UCClIeOBAaHUS (DYHKIIMH.
13. BeiBog hopmymsl 17151 TpUOTMKEHHBIX BEIYUCICHUH.
14. MeTtoibl BHIUMCIICHUSI HEOTIPEACIEHHOI O HHTETpala.
15. Meton 3aMeHbI TIEpEMEHHOM B HEOTIPEIeIEHHOM UHTETpae.
16. UnTerpupoBanue mo 4actsiM B HEONIPEAEIEHHOM HHTETpale.
17. Boruucnenue miomaaen GUryp ucroib3ys onpeAaeaEHHbIA HHTETpal.
18. HecoOcTBEHHBIN HHTETpAIT.
19. lousaTHe KOMIUIEKCHOTO ynciaa. Tpu popMbl 3anKMCcH KOMIUIEKCHOTO YHCHA.
['eomeTpuueckas uarepnperanus. J(eicTBus HaJ KOMIIEKCHBIMU YHCIAMU.
20. OnpeneneHus BEPOATHOCTU COOBITHS.
21. ®opmynabl KOMOMHATOPHKH.
22. TeopeMbl cI0KEHUS M YMHOXKEHUS BEPOSTHOCTEH COOBITHIA U UX CIEICTBHSI.
23. TloBTOpHBIC HE3aBUCUMBIE HcTibITaHus. Cxema beprymu.
24. CiiyqaitHble BETUYHHBI.
25. BeIOOpOYHBII METO/] B MATEMAaTHIECKON CTATUCTHKE.
26. IlepBuuHas 06pabOTKa CTATUCTUICCKUX TAHHBIX.
27. ToyeuHble U UHTEPBAJIbHbBIE OLICHKHU.

O©CoOoONO Ol WN P

CrpykTypa n npaBuia ogpopmiaeHus pedepara

CrpykTypa

o TUTyNBHBIN JTUCT.
o Ornasnenue (B HEM MOCJIENOBATENbHO YKa3bIBAIOTCA HA3BaHUS IMYHKTOB JOKJIAJa,
YKa3bIBAIOTCS CTPAHUIIBI, C KOTOPBIX HAYMHACTCS KaXK/IbIH MyHKT).



 Bsenenune.

o (OcHoOBHas 4acTh.

o 3aKiIoueHHe.

o Cnucoxk nuTepaTypsl.

BBenenne
BBenenue — cBoeoOpaszHas mpeseHTamus paboTel. Pasmen momkeH copepxaThb
MIOCTAaHOBKY MPOOJIEMBI B paMKax BHIOPAHHOW TEMBI U 00OCHOBaHKE BHIOOpA MPOOIEMBI U
TEMBI. 371eCh JAeTCs KpaTKas XapaKTEPUCTHKA MCCICAYEeMON TEMbI, 0OOCHOBBIBACTCS €C
aKTyaJIbHOCTh ¥ JIMYHAS 3aWHTEPECOBAHHOCTH aBTOpPA B €€ WCCIICOBAHWH, OTMEUACTCS
MpaKTHYeCcKas IEHHOCTh €€ colepxaHus. B pasnmene yka3pBaloTCd KOHKPETHBIE 3a7a4uH,
KOTOPBIC MPEJCTOUT PEIINTHh B COOTBETCTBHH C IIOCTABICHHOMN IEIBIO.

OcHoBHAs1 4ACTh
B nannom pasnene goskHa ObITH packphiTa TeMa pedepaTa. 371ech HEOOXOIUMO
MOJTHOCTHIO M3JIOKUTh HAKOTUICHHBIM U MPOAHATM3UPOBAHHBIN MaTEpHal, CYyTh MPOOIEMEI,
TOUKHM 3pEHUs JIPYrHX HCCleoBaTeliel U COOCTBEHHOE MHEHHE MO JaHHOW mpolieme.
Kaxxnmas acTh JaHHOTO pa3jena Jo/KHA OMUCKHIBATH ONPEICICHHYIO 3a7a9y U IPUBOIUTH
K COOTBETCTBYIOIIUM BBIBOJIAM.

3akiaueHne
B nmanHoM pasnmene MOABOAATCS HWTOTM Bced paboOThI, JE€MAOTCS  BBIBOJBI,
coJieprKallue YeTKUue U MpOoaHaIM3UPOBAHHBIE OTBETHI HA TOCTABJICHHBIC IEIU. 3/1ECh Ke
YKa3bIBAIOTCSI UTOTOBBIE BBIBOJIBI M 000OIIEHUS MO BCE TeMe, 0TMEUYAETCsl TO HOBOE, UTO
MOJIYYEHO B pe3yJbTaTe MNpojeilaHHOW paboThl. 3akirodyeHue Mo 00beMy HE JIOKHO
MpEBBINIATH BBEICHUE.

Cnucok JiuTepaTypbl

TekcT nmOmKEH coaepkaTh CCBHUIKM Ha IUTHUPyEMble HCTOUYHHKHU, KOTOpBIE BCE
NPUBOJISATCA B IAHHOM paszjiesie. B crucke nutepaTypbl 0053aTebHO YKa3bIBaTh UCTOYHUK,
U3 KOTOPOTO ObliIa B34Ta CTAThSI.

Crucok cocraBisieTcss B aindaBUTHOM Tmopsiake mo (amwmwimusm aBtopoB. [lpu
HAJIMYUU HECKOJBKUX pabdOT OJHOTO aBTOpA MX Ha3BaHUS pACIOJAraroTcs MO rojam
u3nanuil. Ecnu ucnosib30BalucCh OTAEIbHBIE CTPAHMIBI U3 KHUTH, TO YKa3bIBAIOTCS
UMEHHO OHU. VIHOCTpaHHBIC UCTOYHUKK (MaTepuaibl, W3IaHHbIC HA HHOCTPAHHOM SI3bIKE)
NEPEUUCISIOTCS B KOHIIE BCEro CIUCKA.

Kputepun ouennBanus pedepara
WznoxxenHoe rmnoHuMaHue pedepara Kak LETOCTHONO aBTOPCKOTO  TEKCTa
ONpENENsieT KPUTEPUH €T0 OLECHKH !
Hoeusna mexcma:
a) aKTYaJIbHOCTb TEMBI HCCJICIOBAHHS;



0) HOBM3Ha W CaMOCTOSITCJIBHOCTh B IOCTAHOBKE MPOOJIEMBI, (OPMYJIHPOBAHHE
HOBOT'O aCIeKTa U3BECTHOM MPOOJIEMbI B YCTAHOBJICHUH HOBBIX CBsi3el (MEKIPEIMETHBIX,
BHYTPHIIPEIMETHBIX, HHTETPAIUOHHBIX);

B) yMeHHE paboTaTh C HCCJICIOBAaHUSAMH, KPUTHYCCKOW  JUTEPaATypOil,
CHUCTEeMAaTH3UPOBATh M CTPYKTYPHUPOBATH MaTEPHAI;

I) HaJIM4YME aBTOPCKON MO3MIIMK, CAMOCTOSATEIBHOCTH OICHOK M CYXICHUH; 1)
CTHJICBOE €MHCTBO TEKCTA, CAMHCTBO JKAaHPOBBIX YEPT.

CmeneHb packpvlmusi CyWHOCMU 860NPOCA.

a) COOTBETCTBUE IJIaHA TeME pedepara;

0) COOTBETCTBHE COJICPKAHMS TeMe U TIaHy pedepara;

B) MMOJIHOTA U TTTyOWHA 3HAHUH 110 TEME;

') 000CHOBAaHHOCTH CITOCOOOB M METOJIOB PA0OThI C MATEPHAIIOM;

¢) ymeHue 0000maTh, ieJaTh BBIBOIbI, COIIOCTABISATH PA3IMYHbIC TOUKH 3PCHHS TI0
oJIHOMY Borpocy (mpobieme).

ObocHo6aHHOCIb 86100PA UCMOYHUKOB:

a) OLICHKA WCIIOJb30BAHHOW JIUTEPATyphl: NMPHUBJICUCHBI JIM HanOoJiee M3BECTHBIC
paboTBl MO TeMe uccienoBaHus (B T.4. JKypHAJIbHbIC NYyOJHMKAIMK MOCIEAHHUX JIET,
HOCJICIHAE CTATHCTUYCCKUE JTAHHBIC, CBOJIKH, CIIPABKH U T.1I.).

Cobnioodenue mpebosanuti K 0ghopmieHuUIO .

a) HACKOJIbKO BEPHO O(GOPMIICHBI CCBHUIKM Ha HCIIOJIb3YEMYIO JUTEpaTypy, CIUCOK
JUTEPaATYyPHI;

0) olleHKa TPaMOTHOCTH M KYJIbTYphl H3JIOXKeHHsS (B T.4. opdorpadudeckoi,
NYHKTYaI[MOHHOM, CTUIMCTHYCCKOM KYJIbTYPHI), BIaICHUEC TEPMUHOIOTHECH;

B) coOJtoieHue TpedoBanuil K 00bEMY pedepara.

OneHka «OTJIMYHO» CTABUTCS, €CIU BBITIOJHEHBI BCE TPEOOBAHUS K HAMHMCAHUIO U
3amurte pedepara: obo3HaueHa mpoOsiemMa W 0OOCHOBaHA €€ aKTyallbHOCTh, CJElaH
KpaTKUM aHajgu3 Pa3IMYHbIX TOYEK 3PEHUS HA PAcCMATPUBAEMYIO MPOOJIEMY U JOTHYHO
M3J0’K€HAa COOCTBEHHas MO3UlUsA, CHOPMYIUMPOBaHBl BBIBOJABI, TEMa pacKpbITa
NOJHOCTBIO, BbIAEpXKaH OO0OBEM, COOJIIOJIEHbI TPEOOBaHUS K BHEIIHEMY O(POPMIIEHUIO,
JlaHbI TPABUIIHHBIC OTBETHI HA JIOMOJHUTEIHHBIE BOIIPOCHI.

OuneHka «Xopomo» — OCHOBHbIE TpeOOBaHHS K pedepaTy MU €ro 3aiiure
BBITIOJTHEHBI, HO TIPH 3TOM JIONYIIEHBI HEA0YETH. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0’)KEHUU MaTepuaia, OTCYTCTBYET JIOTUYECKasi MOCIEA0BATEIbHOCTh B CYXKICHUSX; HE
BBIZIEp)KaH 00BEM pedepara; UMEIOTCs ynymeHus B 0OpPMIICHUH; HA JIOMOJIHUTEIbHBIE
BOTIPOCHI TIPH 3aIUTE JAHBI HETIOJIHBIC OTBETHI.

OneHka «yJAOBJETBOPHUTEJIbHO» — HUMEIOTCS CYIIECTBEHHbIE OTCTYIUICHHUS OT
TpeOoBaHui K pedepupoBaHuio. B yacTHOCTH: Tema OCBElIeHa JHIIb YaCTUYHO;
JOMyIeHbl (aKTUUYeCKue OmUOKM B CojAepKaHuW pedepara WM TpU OTBETE Ha
JIOTIOJIHUTENbHBIE BOTIPOCHI; BO BPEMSI 3alIUTHl OTCYTCTBYET BBIBO/I.

OleHKa «HeyI0BJIETBOPUTEIbHOY», IPOJIBUHYTHIH YPOBEHb HE JTOCTUTHYT — TeMa
pedepaTa HE pacKpbITa, 0OHAPYKMBACTCS CYIIECTBEHHOE HETTOHUMAHUE MPOOIIEMBI.
CocTaBuTeIb E.J. depurnazosa

(moxnmcek)

« » 20 1.




denepanbHOE rocyaapCcTBEHHOE OI0/IKETHOE 00pa3oBaTEIbHOE YUPEKIACHHUE

BBICILIETO 00pa30BaHUs

«benropoackuii rocyaapCTBEHHbIN arpapHblii yHUBepcuteT uMeHu B.A.['opuna»

Kadenpa marematuku, Gpuzuku, XuMun U HHOOPMAITUOHHBIX TEXHOIOT U

KoMmniekThbl 3alaHU JJI KOHTPOJIbHBIX padoT

Tema 1. JIuneitnas anreopa.

Bapuanr 1.
1. Pemuth cuctemy nTuHEHHBIX ypaBHeHHM o popmynam Kpamepa:
2x-3y-5z=1
j3x+ y-2z1=-4,
[ X-2y+12=5
2. PemmmTh cucteMy JTMHEHWHBIX YpaBHEHUU MeToJIoM ['aycca:
[ X1+ Xo+2X3+43X%X,= 1
3X1— Xo_ X3—2X4=—14
<2x1+3x2— X3— X4 =—6"

L X1+2X2+3X3— X4:—4

Bapuanr 2.
1. Pemuth cucteMy TMHEHHBIX ypaBHEeHHI 110 hopmynam Kpamepa:
X—-3y+2z2=2
2X+ y+3z=3.
2X—y—-27=8
2. Pemuth CUCTEMY JIMHENHBIX yYpaBHEHUM METO0M

X +2Xy +3 X3 —2X, =6
2X,— Xp—2X3—3X,=8
3X +2Xy— Xg+2X,=4
2X; =3 Xy +2X3+ X4 =-8

Bapuanr 3.
1. Pemuth cuctemMy NTMHEHHBIX ypaBHEeHHH 1o popmynam Kpamepa:
2X+3y—-2=2
X— y+3z=-4.
3X+5y+z=4

2. Pemuth cuctemy nMuHEWHBIX ypaBHEHUN MeTonoM ["aycca:

lNaycca:



X; +2 Xy +3 X3 +4X,=5
12X+ X, +2Xx3+3x,=1
3X +2X,+ X3+2X,=1

4% +3X,+2X3+ X,=-5

Bapuanrt 4.

1. Pemmuth cuctemy nuHEHHBIX ypaBHeHHM o popmynam Kpamepa:

4x+3y—-2z=-1
X+ y+z=3.
X—2y—-32=18

2. PemmmTh cucrteMy JMHEHHBIX ypaBHEHUU MeTooM ['aycca:

X1 —2X3 +3X4 =4
3 X +2X, —5Xx,4 =12°
4 X1 +3 Xy —5Xj =5

BapuanT 5.

1. Pemuts cucteMy JTMHEHHBIX YpaBHEeHUH 10 hopmynam Kpamepa:

2.

5x-2y+z=-1
j 2X+ y+22=06 .
[ X-3y—-2=-5
PemuTh cuctemy JIMHEMHBIX ypaBHEHUN MeTogoM ['aycca:
2X; — Xo+3 X3 +2 X, =4
3X; +3Xy, +3 X3 +2 X4 =6
X — Xp— X3 +2X4 =6

L3X1— X2+3X3— X4:6

BapuanT 6.

1. PemuTh cucTemMy JIMHEHHBIX ypaBHEHHH 0 ¢opmynaam Kpamepa:

2.

3X+3y+2z=-1
2X+ y—z=3.
X—-2y-3z =4

Pewnts cucteMy NTMHEWHBIX YpaBHEHHM MeTOI0M [ 'ayccea:



X +3 Xy +5 X3 +7 X, =12
3X +9 Xy, +7 X3+ X4 =0
5% +7X,+ Xg+3X,=4"
I X+ Xy +3X3+5X%,=16

Tema 2. Iluddepennnanbuoe HCHUCIEHHE.

Bapuant 1.
1. Haiitu npenenst pyHKUIMIA:
3P —TX+2 X% -3x+1 i
. . 6) lm ———— B) lim S >
X>22X° —5X+2 Xo0 4X° + X -2 x—0 fg2x

2. Haiftu mpou3BOAHBIC 3aJaHHBIX (YHKITUA:

a) y=(3x4—i+2)5' 0) y:InS(l_SxT.
4/x ’ 1+5x

3. HccaenoBath MaHHYI (YHKIHMIO METOJA0M JH(GEPESHIHATIBHOIO HCYHMCICHHUS H
noctpouth €€ rpaduk. MccrnemoBanue (QyHKIUM PEKOMEHIYETCS MPOBEPUTH 10
crenyromei cxeme: 1) Haiitm oOnacte ompenencHuss (YHKIHU, 2) UCCIEIOBATH
(YHKIIMIO HAa HEMPEPBIBHOCTh, 3) OMPEHEIWTh, SBISACTCA JIM JaHHASA (QYHKIHS
YEeTHOW, HEYCTHOW; 4) HaWTH HMHTEpBajbl BO3pACTaHHS W YObIBaHHS (DYHKIMH U
TOYKH €€ IKCTpeMyMa; 5) HaliTW MHTEPBAJbI BBIMYKIOCTH M BOTHYTOCTH Tpaduka
(GyHKIUM U TOYKH Tiepernoda; 6) HailTh acuMNTOThI rpaduka ¢ yHKIUH.

2
1+x%
Bapuanr 2.
1. Haiitu npenensl GyHKIUIN:
2 -
X —8x+7_ 6) lim V3X—-2-2 )limsm6x
a) m —————; — 4 ., B .
X—7 (x_ 7) X—2 -2 x—0 3X

2. HaiiTu npou3BoOIHBIC 3a1aHHBIX (PYHKIIUN:

6
a) y:‘5x2+4W+3); 6) yzlnﬂll:;6 .

3. HccnenoBath AaHHyr (YyHKLIUIO METOAOM Ju(p(EepeHIMaTbHOr0 HCUYUCIECHUS U
noctpouTh €€ rpaduk. MccinenoBanne (QyHKIUM PEKOMEHAYETCS MPOBEPHUTH IO
creayromed cxeme: 1) Haith o0nacTh ompeaesneHus (QYHKIUHU, 2) HCCIEI0BATh
(YHKIMIO Ha HENPEPBIBHOCTh, 3) ONPENEIHTh, SBISICTCS M JaHHAS (QYHKIHS
YEeTHOW, HEYETHOW; 4) HalWTH WHTEpBalbl BO3pacTaHWsl W YObIBaHHA (DYHKIHUU H




TOYKH €€ SKCTpeMyMma; 5) HaWTH WHTEpBaJbl BBIMYKIOCTH M BOTHYTOCTH rpaduka
(YHKIMH 1 TOYKU Nieperuda; 6) HalTH acUMITOTHI TpaduKka (yHKINH.

)= 4x
x% +16
Bapuanr 3.
. Haiitu npenens! GpyHKIMNA:
2x% +x -1 1+2x - x? .
a) im """ ) lm o~ 8 lim—— .
x—>-15x% + 4x —1 x—0 4X° —5X + 2 x—0arcsin 3x

Hatitu mpou3BoiHBIC 3a1aHHBIX (DYHKITHHN:
a) y:(1x8+8§/F—1j 6) y= In44x 1.
4 x*t+1

HccnenoBath NaHHYI (QYHKOUIO METOIOM JH(PPEpeHINATbHOTO HCUUCICHUS WU
noctpouth €€ rpaduk. MccrnemoBanue (QyHKIIMM PEKOMEHIYETCS MPOBEPHUTH 10
crenymwomeit cxeme: 1) HaiiTh oOnacth ompeneneHus (GYHKIUH, 2) HCCIEAOBATH
(YHKIIHIO HAa HENPEPBIBHOCTH; 3) ONPEICIUTh, SIBJISACTCA U JaHHAs (QYHKIUS
YEeTHOW, HEYCTHOW; 4) HAWTH MHTEpBaJbl BO3pACTaHHWsA W YObIBaHHS (DYHKIMH U
TOYKH €€ SKCTPEMyMa; D) HaWTH MHTEPBaJbl BBHIMYKIOCTH M BOTHYTOCTH Tpaduka
(GYHKIUK U TOYKH Tepernoda; 6) HailTh acuMNTOTHI rpaduka ¢ yHKIHH.

y= 2x
x?+4
Bapmuanr 4.
. Haittu npenens! GpyHKIMA:
2
a) m —— \/_ L. ; 6) lim ﬂ; B) lim tg2x-ctg4x.
x—1 x ] X—»00 4)(3 + 5x x—0

Haiitu npou3BoiHbIC 3a1aHHBIX (PYHKITHN:
3 —
a) y= (x—3x\/_ 4} 6) y=In3> 3.
S x* +2

HccnenoBate naHHY (QYHKIUIO METOIOM IuDPEpeHInanTbHOr0 UCYUCICHUS U
noctpouTh €€ Tpaduk. MccrmemoBanue (QyHKIIMM PEKOMEHAYETCS MPOBEPHUTH IO
creayromei cxeme: 1) Haith o0nacTh ompenaeneHus (YHKIUHU, 2) HCCIEI0BATh
(YHKIMIO HAa HENPEPBIBHOCTH;, 3) ONPEICIUTh, SBIACTCA JM JaHHAs (YHKIUSI
YEeTHOW, HEYCTHOW; 4) HAaWTH WMHTEPBaJbl BO3pAaCTaHHWs W YObIBaHHS (YHKIHH |
TOYKH €€ SKCTpeMyMa; 5) HaWTH MHTEPBaJbl BBIMYKIOCTH M BOTHYTOCTH rpaduka
(GYHKIHH ¥ TOYKH Nieperuda; 6) HalTH acuMNTOTHI Tpaduka GyHKIIHA.

9x
x2+9
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Bapuanr 5.
1. Haiitu npenenbl GyHKIUNI:
2 :
a) tim 2L o (Vr g 1Y) 8 lim

Xx—>-1 x3 +1 X—>00 x—0 X

1-cos2x

2. Haiftu mpou3BOgHBIC 3aTaHHBIX (YHKITUHA:

2
a) y:t3x8 + 5/ x2 —3); 6) y=1In 5/(5)5(+3} .
X*+1

3. HccaenoBath AaHHyl0 (QyHKIHIO METOAOM AU(PPEPEHIIUATLHOTO HCUYHCICHHUS U
noctpouth €€ rpadux. McciaenoBanue (QyHKUUM PEKOMEHIYETCSl NMPOBEPUTH MO
crenyromeit cxeme: 1) HaiiTm oOnacth ompeneneHus (GYHKIUH; 2) HCCIEAOBATH
(YHKIIMIO HAa HENpPEepBIBHOCTh, 3) ONPEAEIHTh, SBIACTCS JU JaHHAsA (GYHKIHS
YEeTHOW, HEYCTHOW; 4) HAWTH MHTEpBaJbl BO3pacTaHWs W YObIBaHHS (DYHKIMH U
TOYKH €€ SKCTPEMyMa; 5) HAWTH WHTEPBAJbI BHIMTYKIOCTH W BOTHYTOCTH Tpadmuka
(GyHKIIUK U TOYKHU Tiepernoda; 6) HailTh acUMNTOTHI rpaduka ¢ yHKIHH.

(x+2)2

x*+4

Bapuanur 6.
1. Haiitu npenensl GyHKIUIN:

2_
a) lim > 10T 6 fim V2w L x
x—>2  x2_4 x—0o 3X+1 x—0 arctg2x

2. Haiitu npou3BoIHBIC 3a1aHHBIX (PYHKITHN:

2
1-8x
(5 - 3) 6) y=In4 )
)Y \X x\/_+ My V x® +1

3. HccaenoBath MaHHYI (YHKIHMIO METOA0M JH(GEpEeHIHAIBHOIO HCYUCICHHS H
noctpouth €€ rpaduk. MccnemoBanue (QyHKIUM PEKOMEHIYETCS MPOBEPUTH 10
crenyromeid cxeme: 1) Haiitm oOnacte ompenencHuss QyHKIHU, 2) UCCIEHAOBATH
(YHKIIMIO HAa HENPEPBIBHOCTh; 3) OMPENCIHTh, SBISICTCA JIM JaHHAsS (QYHKIHS
YEeTHOW, HEYETHOW; 4) HaWTH WMHTEpBaJbl BO3pAcTaHWs W YObIBaHMS (DYHKIMH U
TOYKH €€ SKCTPEeMyMa; 5) HAWTH WHTEPBAJbI BBHINYKIOCTH W BOTHYTOCTH Tpaduka
(GYHKIMK 1 TOYKK Teperu0a; 6) HalTH acCUMNTOTHI TpaduKka () yHKIUH.

6
x> +3

y:

Tema 3. UnTerpajibHoe ucunciaeHue

Bapmuanr 1.
1. BbIUMCIUTh yKa3aHHbIE HEONPE1eNEHHBIE HHTETPAIbI:

11



a) J'[4x3 +3—%]dx;

5 x3
9 [ Taxii
B) jes'”xcosxdx;
r) J‘In 5xdx.

. Beruucnute minomanbs GUrypsl, orpaHuueHHON JduHUsAMH. CrenaTh 4epTéx U
3alITPUXOBATh HCKOMYIO IJIOMIAb.
y=4x, y=0, x=3.

BapuanT 2.
. Beraucnuth yka3zaHHBIC HEONPENCIEHHBIC HHTETPATBI .

a) j[Sx —%+ 76\/;}1x ;

6)Isin2(4x—3) ;

)deX_

e’ +5
r)jxcostdx.

. Beruncnuth miuomans GUrypsl, orpaHuueHHON duHUsAMH. CrenaTh 4epTéx u
3aIlITPUXOBATh UCKOMYIO IIOIIA/b.
2y—-3x-5=0, y=0, x=1 x=3.

BapuanT 3.
. Beraucnuth ykazaHHBIC HEOMIPENECIEHHBIC HHTETPAIBI:

a) I[?xe —% +3\/;de ;

)-[1 4x? ;
B)Ithxdx;

F)J‘Inx

. Beraucnute miomans Gurypsl, orpaHudeHHONW duHHAMU. CrenaTh 4epTex H
3aIITPUXOBATh HCKOMYIO ILIOMIAb.
y=2x-x? y=0.

Bapuanr 4.
. Boruucnuth ykazaHHble HEONPEIeIEHHbIE HHTETPaibl:

a) I(Sx“ -7 +%]dx;

12



I \/3x +2
B) J- xdx )
x*+1’
r)szexdx.
. Beruncnute minomanbs GUrypsl, orpaHuueHHON JuHuAMHU. Crenatb 4epTex U

3aIITPUXOBATh HCKOMYIO IIJIOINAIb.
y=x3 y=2X.

Bapuanr 5.
. BeruncnuTh ykazaHHbI€ HEONPEAEIEHHBIE HHTETPAJIbL:

a) I(6x5 —% —BWjdx;

6)[52“1dx;

cos xdx
5 .
)J sin®x ’

r)JWIn xdx.

. Boruncnute miomanps Gurypsl, orpaHudeHHON auHUsAMU. Choenatb 4epTéx U
3aIUTPUXOBATh UCKOMYIO IIJIOINA/b.

y2 =4(x+1) y=x+1.

Bapuanur 6.
. BeraucnuTh ykazanable HeonpeaeIEHHbIC HHTETPaIbl:

| (SX e

‘) j e* xzdx;
r) Ixsin 3xdx.

. Beruncnuth miuomansk GUrypsl, orpaHudeHHON duHUsAMH. CrenaTh 4epTéx H
3aIITPUX0BATh HCKOMYIO IIJIOIIATb.
y=2X-X*, y=-X

Tema 4. Teopusi BeposiTHOCTEI

Bapuanr 1.

1. Haynauyy BHIOMpArOT 5 BOCHHOCTYXKAIIMX W3 TPYIIBI, cocTosmed u3 4 opuiepos u

12 conpar. KakoBa BEpOATHOCTH TOTO, UTO B IpyIiie OyAeT aBa oduiepa?

13



o

JlBa cTpeinka CTpensiloT Mo MuUlIeHU. BeposTHOCTH MmomajaHus B MHUIIEHb TMPHU
OJIHOM BBICTpeJie sl mepBoro crpenka paBHa 0.5, nns BTtoporo — 0.6. HaiiTu
BEPOSITHOCTh TOTO, YTO MPHU OJIHOM 3ajilie B MHILIECHb MOMAAET TOJBKO OJUH M3
CTPEJIKOB.

Panuct Tpukbl BRI3BIBAET KOPPECTOHIEHTa. BEpOSITHOCTH TOTO, UTO OyAEeT MPUHST
nepBelii BeI30B, paBHa 0.3, BTOopoit — 0.4, tpetmit — 0.5.Ilo ycmoBusm mpuéma
COOBITHS, COCTOSIIIIME B TOM, YTO JAHHBIM BBI30B OYyJET YCIbIIIAH, HE3aBUCHMBI.
Haiiti BepoSTHOCTBH TOTO, UTO KOPPECTIOHICHT BOOOIIE YCIBIIIHUT BHI30B.

B MarasuH nocTtynuiau TENEeBU30phl M3 TPEX 3aBOJIOB. BeposITHOCTH TOrO, 4TO
TeJIEeBU30p U3TrOTOBJIEH Ha MepBoM 3aBoje, paBHa 0,3, Ha BTopom — 0,2, Ha TpeTbeM
— 0,5. BeposiTHOCTh TOTO, YTO TEIEBU30P OKAKETCS OpaKOBAHHBIM, IS TIEPBOTO
3aBona pasHa 0,2, nis Broporo — 0,1, nist tpersero — 0,3. Haiitu BepossiTHOCTB TOTO,
YTO HayraJ B3sIThIM TEIEBU30P OKAXKETCSI HAOPAKOBAHHBIM.

BepositHOCTh nonaianus B 11€sb pu 01HOM BeIcTpene paBHa 0,7. [IpousBoautcs 4
BbICTpena. HaliT BepoATHOCTB TOr0, UTO 1eJib OyJIeT opa)xeHa He Oojee AByX pas.

Bbpocaem monety 40 pa3. Uemy paBHa BEpOSITHOCTh TOT'O, UTO TepO MOSIBUTCS 25 pas.
BepositHocTh nonananus B muliens npumepHo 0,3. KakoBa BEpoSITHOCTb TOT'0, YTO
npu 50 BeicTpenax nonaaanuii Oyaer ot 12 go 157

Cemena nmenunsl comepxar 0,2% copHsikoB. HailiTh BEpOATHOCTH TOro, 4TO B
1000 cemsin OyaeT 6 ceMsiH COPHSIKOB.

Bapuanr 2.

. Cpenu 25 cTyneHTOB, U3 KOTOphIX 15 neBymiek, pa3pirphiBalOTCS YeThIpe Ouiera,

npUIEéM KaXKIbIH MOXKET BBIMTPATh TOJBKO oauH Omimer. KakoBa BEpOATHOCTH TOTO,
YTO cpeau obJiaarenei Ounera OKaxKyTcs TpY FOHOIIH U OJHA JEBYIIIKA?

. OTI[eJ'I TCXHUYCCKOI'O  KOHTPOJIA  IMPOBECPACT HU3ACIHMA Ha  CTAHAAPTHOCTD.

BepositHoCcTh TOTO, uTO M3nMenue crannaptHo, paBHa 0.9. Halitu BeposaTHOCTH TOTO,
YTO U3 IBYX MPOBEPEHHBIX U3MIEIHNI TOJBKO OJTHO CTAaHAAPTHOE.

. Monera OpomieHa yetsipe paza. HaliT BEeposSITHOCTH TOTO, UTO TepO MOSABUTCS XOTS

OBI OJTUH pas.

. B maptum 600 nammouek: 200 m3rorosiensr Ha | 3aBoae, 250 - Ha Il, 150 - =a IlI.

BeposTHOCTH TOro, 4TO JaMITOYKa OKa)KeTCs cTaHaapTHou /s | 3aBoma pasHa 0,97,
s 11— 0,91, nna Il — 0,93. KakoBa BeposSTHOCTH TOro, YTO Hayaady B3siTas
JTaMIIOYKa, OKa3aBIIascs CTaHAapTHOMW, u3rotosieHa | 3aBogom?

. Crry4aitHO BCTPEUEHHOE JIMII0 C BEPOSTHOCTHIO, Onm3koi k 0,4, MOXKET oKazaThCs

omonauHOM. KakoBa BEpOSITHOCTH TOTO, YTO CPEIM IIECTH CIy4alHO BCTPEUCHHBIX
JINI] HE MEHBIIE 5 OJIOHITUHOB?

. backerOonuct 3a0paceiBaeT mTpadHoit mpumepHo ¢ BepositHocThio 0,9. Kakopa

BEPOSITHOCTH TOTO, YTO U3 60 OpocKkoB 45 ynauHbIX?

. I1o JaHHBbIM TCJICBHU3HMOHHOI'O aTCJIbC, B TCUCHUC FapaHTHﬁHOFO CpPpOKa BBIXOJHUT H3

ctpost B cpenHeM 12% kuneckomnoB. KakoBa BEpOSTHOCTH TOTO, UTO M3 54 Hayran
BBIODAHHBIX KHHECKONOB MpopaboTaloT TapaHTHHHBIA cpok oT 45 mo 50
TEJIEBU30POB?

. Cuerunk I'edirepa perucTpupyer 4YacTULbl, BBUIETAIOIIME M3 HEKOTOPOIO

pamnoakTUBHOTO wHCTOYHHMKA, ¢ BeposTHocThio 0,0001. Ilpenmomoxkum, dTo 3a
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BpeMs HaOmrofeHus u3 uctouHuka BeuieTeno 30000 gacTtun. KakoBa BepOsSTHOCTH
TOTO, YTO CUCTYMK HE 3apETUCTPUPOBAT HU OJTHOU YACTUIIBI?

BapuanT 3.

. BoceMpb npyseit pacmpenensioT Mecta 3a KpyIibIM CTOJIOM 1O >kpebuto. Kakosa
BEPOATHOCTH TOTO, UTO JIBA U3 HUX, a UMEHHO A u B, Oyayt cugets psigom?

. BeposiTHOCTB TOTO, YTO MPU OJTHOM U3MEPEHHU HEKOTOPOH (PHU3MUECKON BETUYUHBI
Oyzer pomylleHa oOmKOKa, TNpeBbILIAIONAs 3aJaHHYI0 TOYHOCTh, paBHa 0.4.
[TpousBeneHbl TpU HE3aBUCUMBIX U3MepeHusi. HaiiTu BEposSiTHOCTH TOTO, YTO TOJBKO
B OJTHOM U3 HUX JIOTYIICHHAs OMINOKA MPEBBICUT 3aIaHHYI0 TOYHOCTb.

.3 20 cbepbankoB 10 pacmonokeHsl 3a dyeprToil ropona. s oOcnemoBaHus
ciydJaiHbIM oOpa3oMm oToOpaHo 5 cOepbaHkoB. KakoBa BepOsSTHOCTH TOTO, YTO
Cpeau OTOOpPAHHBIX OKAXKETCS B YepTe TOpojia XOTs Obl OAUH?

. [lyTemecTBEHHUK MOXET KYNUTh OUJIET B OJTHOM M3 TpeX Kacc >KEJIe3HOI0POKHOTO
BOK3asia. BeposTHOCTH TOro, 4TO OH HANpPaBHUTCS K MEPBOW Kacce, MPUMEPHO paBHA
1/2, ko BTopo#i - 1/3, x Tperbeit -1/6. BeposTHOCTH TOTO, YTO OWIIETOB YK€ HET B
Kaccax, IpUMEpPHO TakWe: B MmepBoit kacce - 1/5, Bo BTopoii - 1/6, B Tperbeii - 1/8.
[TyTemecTBeHHUK OOpaTWIICS B OJHY M3 Kacc M moiyuyun Owuner. Omnpenenute
BEPOSITHOCTD TOT'0, YTO OH HAMPABHJIICS K MEPBOU Kacce.

UrpanpHas kocth OpomieHa 6 pa3. HailTu BEpOSTHOCTH TOTO, UTO «IIECTEPKay»
NOSIBUTCS, 110 KpalHEeW Mepe JBa pasa.

. BepostHocts Toro, uro cems 3maka mpopacter, paBHa 0,9. Haiitu BeposiTHOCTBH
toro, uto u3 100 mocessHHBIX ceMsH MpopacTeT poBHO 95.

. BeposaTHOCTh TOsiBIIeHUsT COOBITHSI A B KaxaoM 3 360 HE3aBUCHUMBIX HCIIBITAHUH
pasHa 0,8. HaiiTu BEpOSTHOCTH TOTO, YTO B 3TUX HUCIBITAHUSIX COOBITHE A MOSBUTCS
He MeHnee 280 u He 6omee 300 pas.

BepositHocTs momnaganus B mumeHb npuMepro 0,0002. KakoBa BeposiTHOCTD
toro, uto npu 5000 BeIcTpenoB OyaeT 2 monagaHus?

Bapuanr 4.

. 3 cranpaptHoro Habopa gomuno (28 mryk). bepércs naynady ogna kocth. Kakosa
BEPOSATHOCThH TOTO, YTO 3Ta KOCTh OyAET AyOjeM, eclii U3BECTHO, YTO CyMMa OYKOB
Ha HEel — 4éTHOE YnCi0?

. bpotiens! Tpu urpanbabie KocTd. HaliTu BEposSITHOCTH COOBITHSI: HA BCEX BHIMABIINX
IPaHsX TOSIBUTCS OJTMHAKOBOE YUCIIO OYKOB.

. Ha crennaxxe OubOimMoTeKM B CIydalHOM TIOPSAKE pPACCTaBICHO 15 ydeOHUKOB,
npuuéM TATh U3 HUX B mneperuiére. bubnmorekaps OepEr Haymady Tpu ydeOHUKA.
HaliTn BepoATHOCTH TOTO, YTO XOTS OBl OJUH W3 B3SATHIX YUCOHUKOB OKaKETCS B
MEPENIETE.

.Y peibaka ecTb TpH H3MIOOJEHHBIX MECTa PhHIOANKH. JTH MECTa OH IMOCEIIAeT C
OJIMHAKOBOW BEPOSITHOCTHIO. BEpOsSTHOCTH TOTO, UTO phIOA KIIOHET B IEPBOM MECTE,
omuska x 1/3, Bo Bropom - 1/2, B TpetheM - 1/4. Ppibak m0OMOM MpHUIIET ¢ OJHOM
peI0Oii. KakoBa BEpOSTHOCTH TOTO, YTO OH PHIOAYMI B MEPBOM W3 H3IIOO0JICHHBIX
MecT?
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. CiydaiiHO BCTPEUCHHOE JIMIIO C BEPOSATHOCTHIO, Oym3koi k 0,3, MOXKET OKa3aThCs
mareHoM. KakoBa BEpOSTHOCTh TOTO, YTO CPEIM INECTH CIy4aiHO BCTPEUYCHHBIX
JIUI] XOTS OBl OJTMH IIATEH?

. BeposTHocTh momaianus B MumieHs npumMepHo 0,3. KakoBa BEposSITHOCTH TOTO, YTO
npu 48 BeICTpenax nomnajgaHuii OyJeT TPEThs 9acTh?

. bpocaem monery 40 pa3. Uemy paBHa BEpOSTHOCTH TOTO, YTO I[U(pa MOSBUTCSI OT
20 mo 25 pa3?

. Cueruyuk [I'eiirepa perucTpupyer dUacTHUIBI, BBUICTAIOIIMNE W3 HEKOTOPOTO
paanoakTUBHOTO HCTOYHMKA, ¢ BeposTHOCcThi0 0,0001. [Ipexmosnoxkum, 4to 3a
BpeMst HaOmoaeHus u3 ucrounuka Beuieteno 30000 gactun. KakoBa BeposSTHOCTD
TOT0, YTO CYCTUYHUK 3aPETHCTPUPYET POBHO TPH YACTHUIIBI?

Bapuanr 5.
Bocempb maxMaTucToB, cpeau KOTOPBIX TPH TpoccMencTepa, MyTEM >KepeObEBKH
Jendarcs Ha JaBe Komauabl 1o 4 yenoBeka. KakoBa BeposITHOCTH TOTO, YTO JBa
rpoccMeiicTepa MomnaayT B OJHY KOMaHy, a €ll€ OJJUH — B IPYTyI0?
W3 maptuu uzaenuii ToBapoBel OTOMpAaEeT M3JENus BBICIIETO copTa. BeposiTHOCTH

TOT0, YTO HayAaudy B3ATO€ U3JENHe OKaxKkeTcs Bbicuiero coprta, pasHa 0.8. Haiitu
BEPOSITHOCTh TOTO, 4YTO M3 TPEX MPOBEPEHHBIX HU3JICNIUNA TOJBKO JBa W3JEIUs
BBICHIETO COpPTA.

. Jlns paspyllieHuss MOCTa JOCTATOYHO IOTAJaHus OJHOW aBHAIIMOHHOW OOMOBI.
HaliTu BeposITHOCTH TOro, 4TO MOCT OyIeT pa3pyllieH, eClIM Ha Hero cOpPOCHUTHb
4eThIpe 00MOBI, BEPOSITHOCTH KOTOPBIX COOTBETCTBEHHO paBHkbl: 0.3, 0.4, 0.6, 0.7.

. B 6atapee u3 10 opyauili 0JHO HENpUCTpEIsSHHOE. BepoATHOCTH MOMNamaHus u3
npUCTpeNITHHOrO opyaust pasHa 0,73, a u3 Henpuctpensiauaoro — 0,23. IIpoussenu
OJIMH BBICTpEI M MpOMaxHyluch. HalTH BEpPOSTHOCTH TOrO0, YTO BBICTPEN
NIPOU3BEICH U3 HEMPUCTPEISTHHOTO OPYIHSI.

B marasun 3anuiu 8 denoBek. HalTh BepOSTHOCTH COOBITHS, COCTOSIIIETO B TOM,
yto 3 W3 HHUX OyAyT d4TO-HHOYJb NOKynaTb. BeposiTHOCTh, uTO IOOON U3
nocerureseil He yiaer Oee mokynku, pasHa 0,3.

[lo maHHBIM TEJIEBU3MOHHOIO aTelbe, B TCUCHUE FapaHTUHHOTO CPOKA BBIXOJUT U3
cTpos B cpenHeMm 12% kuHeckonoB. KakoBa BeposiTHOCTH TOro, 4to U3 46 Hayraj
BBIOpPAHHBIX KUHECKOMOB 36 mpopadOoTaloT rapaHTUMHBIN CPOK?

. backer6onucT 3abpackiBaeT mrpadHOil nmpumepHo ¢ BeposTHOCThIO (,7. KakoBa
BEPOATHOCTH TOr0, uTo U3 100 OpoCcKoB pe3yabTaTUBHBIX OymeT oT 60 go 757

. Cpenn 1000 nucuu, BeIpalieHHBIX Ha ¢epme, 8 anbOuHOoca. KakoBa BepOsSTHOCTD
TOTO, YTO CPEAW COTHHU HayraJ BbIOPAHHBIX JIMCHI[ HE OKaXEeTCs HU OHOTO
anpOMHOCA?

Bapuanr 6.
B rpynne 10 ronomeit u 10 pgeBymek. st aexypcTBa Ha Beuepe MNyTEM
KepeObEBKN  BBIACIAIOT MATh 4yenoBeK. KakoBa BEpOATHOCTb TOrO, YTO B YHUCIIO
JIEKYPHBIX BOMAYT 2 FOHOIIU U 3 JIEBYIIKU?
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2. JIBe OAHOTUIHBIE PAAUOCTAHIIMM UMEIOT 8 (PUKCHPOBAHHBIX OJUHAKOBBIX YACTOT.
KakoBa BeposITHOCTh TOT'0, YTO MPHU HE3AaBUCUMOM M MPOU3BOJIHLHOM BBIOOpE YaCTOT
OHU OKaXXyTCsl HACTPOSCHHBIMH HA PA3HBIC YACTOTHI?

3. B norepee paswirpeiBaercs 100 OwmneroB. Beiurpeimu Beimaau Ha 20 OuieTos.
Hekto npuobpén 5 OwmieroB. HailTu BepOSATHOCTh COOBITHSA: BBIUIPHILI BBINAJIET
XOTs OBbI HA OJUH OWJICT.

4. Tpu TOKaps U3TOTOBJISIIOT OJHU U Te ke Aetaiu. [lepBbiil u3 Hux u3rotosiuser 90%
CTaHAApTHBIX jAeTaneil, Bropol u Ttpernit — 80%. Haynady otoOpaHHasi neraib
OKa3zajach HecTaHmapTHOW. KakoBa BepOSTHOCTH TOTO, YTO OHAa HW3TOTOBJICHA
NEpPBbIM TOKapeM, €CIM U3BECTHO, 4YTO BCE Tpoe pPaboTalOT C OJIMHAKOBOM
IPOU3BOAUTEILHOCTHIO?

5. BepositHOCTh BcxokecTu mieHuIbl paBHa 0,8. KakoBa BeposTHOCTH TOrO, 4TO U3 5
CceMsH B30ieT He MeHee 37?

6. U3BectHo, uro 30% ceMsH HEKOTOpPOMl KyIbTYphl MOpa)keHbl Ooiyie3Hblo. KakoBa
BEPOSITHOCTH TOTO, YTO B npode, coaepxkaiien 1000 cemsin 720 OyayT 310pOBBIMU ?

7. llpyHUMas OJMHAKOBO BEPOSTHBIM pOXKJICHUE MalbYUMKa W JICBOUYKH, HAWTH
BEPOATHOCTH TOro, 4To 13 4000 ThICSY HOBOPOXKICHHBIX MAITBYUKOB OyneT oT 1950
10 20307

8. YcrpoiictBo coctout u3z 1000 aymemeHTOB, padOTaOIMMX HE3aBUCUMO OJHMH OT
npyroro. BeposiTHOCTh OTka3a Jr000ro 3jaeMeHTa B TedeHuH yaca paBHa 0,002.
Haiiti BeposSTHOCTB TOTO, UTO 3a Yac XOTsI OBl OJIUH AIEMEHT OTKAKET?

Tema 5. MaTteMaTHYeCKAs CTATUCTHKA

Bapuanr 1.
1. JlTaHo umcio Bpeauteneil Ha 1 M?> MOCEBOB caXapHOil CBEKIIBI (ILT.):
4 6 7 9 10
7 5 10 3 7
10 18 9 7 4
10 6 6 9 17
5 3 12 5 6
3 2 8 8 8
6 10 3 10 9
11 14 9 5 10
6 3 6 5 7
4 4 8 8 4

1) o naHHOW BBIOOPKE TMOCTPOWTH BAPUANMOHHBIA  PsJl, CTATUCTHYECKOE
UHTEepBaTbHOE (WU JUCKpETHOE) pacnpeneneHue. M300pa3uth ero rpaduyecky.

2) Haiiti To4yeuHble OICHKH (BHIOOPOYHYIO CPENHIOI, MOJAY, MEIUaHy, TUCIEPCHIO,
CpenHee KBaJpaTHIECKOe OTKIIOHECHHE).

Bapuanr 2.

1. Jlanbl 3Ha4Y€HHS )KUPHOCTH MOJIOKA B CYTOYHOM Hamoe oT Kaxmaoi m3 50 Haymauy
oToOpaHHBIX KOPOB (%):

3,77 3,80 3,63 3,65 4,06
3,75 4,07 3,85 3,83 3,48
3,62 3,69 3,87 3,83 3,70
3,75 3,66 3,65 3,87 3,78
3,89 3,95 3,83 3,80 3,83
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3,65 3,71 3,93 3,72 3,75
3,91 3,70 3,89 3,86 3,61
3,53 4,11 3,52 3,88 3,68
3,85 3,65 | 3,69 | 3,63 3,91
3,82 3,40 3,87 3,54 3,86

1) llo nmaHHOW BBIOOPKE MOCTPOUTH BApUAIMOHHBIA  PsJi, CTATHCTHYECKOE
MHTEpBabHOE (MM TUCKpETHOE) pacnpenenenue. M300pa3uts ero rpadudeck.

2) Haittu To4eunbie oneHKH (BHIOOPOYHYIO CPEIHION, MOJY, MEIHaHy, TUCIECPCHIO,
Cpe/Hee KBaJpaTHUECKOe OTKIIOHCHUE).

Bapmuanr 3.
1. Janbl pe3ynbraThl oOciemoBaHusi 50 TOJOB KpPYMHOTO pOraTtoro CKOTa IO
OTIpEIEICHHUIO YKCTIa Tapa3uTOB Ha KaXKJOM >KUBOTHOM (IIT.):

15 9 15 14 8
13 14 12 7 13
11 10 12 11 12
15 12 11 11 10
17 16 12 10 14
10 12 19 16 12
12 20 12 14 9
16 12 9 10 11
7 8 16 16 18
14 13 13 10 16

1) Tlo nmaHHO# BBIOOPKE MOCTPOUTH  BApUAIMOHHBIA  Psiji, CTATHCTUYCCKOE
UHTepBalbHOE (MM TUCKpETHOE) pacnpenencHue. M300pa3utk ero rpaduyeck.

2) Haiitn TOYeuHbIC OIEHKH (BBIOOPOUYHYIO CPEIHIOW, MOAY, MEIHaHy, JHCIEPCHIO,
Cpe/Hee KBaJpaTHUECKOE OTKIIOHECHHE).

Bapuanr 4.
1. JlaHa myimHA BOJIOKOH XJIONKa (MM):
24 36 38 | 64 28
61 36 30 28 30
48 31 50 40 41
36 28 45 29 31
39 33 30 41 30
41 28 39 33 36
29 32 53 49 46
36 43 36 | 37 55
38 26 29 36 36
35 27 47 48 43

1) o pmaHHO#t BBIOOPKE MOCTPOUTH  BApHUAIMOHHBIA  Psiji, CTATHCTHYECKOE
UHTepBalbHOE (MJIM TUCKPETHOE) pacmpeneiacHue. M300pa3uth ero rpaguuecku.

2) Haiitn TOYeuHbIC OIEHKH (BBIOOPOUYHYIO CPEIHIO, MOAY, MEIHaHY, JHCIEPCHIO,
Cpe/Hee KBaJpaTHUECKOE OTKIIOHCHHE).

BapuanTt 5.
1. JIaHO 4KCIIO BCXO/I0B MIIEHMIILI Ha 1 KB.M. MOceBOB (IIT.);
264 271 206 226 261
260 291 239 279 241
240 236 252 261 230
248 272 227 228 247
195 225 246 216 231
270 196 276 226 275
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205 256 275 245 271
251 295 238 266 253
234 235 | 217 272 260
263 211 243 219 259

1) [lo naHHOW  BBIOOPKE MOCTPOWTH BapHAIMOHHBIA  PSJl, CTATUCTHYECKOEC
UHTEpBalIbHOE (WK JUCKpETHOE) pacupeneineHue. M300pa3uTh ero rpauuecku.

2) Haiitu To4euHbIe OIEHKH (BBIOOPOUHYIO CPEOHIO, MOAY, MEAHMaHy, IHCIEPCHIO,
CpeJHee KBaApaTHIECKOe OTKIIOHCHHE).

Bapuanr 6.
1. Jlanel wWHTEpBajdbl BPEMEHU MEXKIY MNPUOBITUSAMH AaBTOMAIIMH C 3€PHOM Ha

XJI€OOMPUEMHBIA MYHKT (MHUH);

3,6 3,0 2,5 4,1 12,8
8,0 3,3 1,3 6,5 6,8
3,6 1,2 48 | 02 2,2
5,2 17,6 6,1 1,3 9,3
1,6 14,2 14,8 0,3 7,2
2,2 6,2 12,5 | 0,7 6,2
0,7 0,6 15,4 3,4 2,7
0,2 3,3 53 6,9 2,9
6,7 2,6 57 | 38 0,2
1,5 27,5 4,7 0,0 0,2

1) llo nmaHHO# BBIOOPKE MOCTPOUTH  BApUAIMOHHBIA  PSi, CTATHCTHYECKOE
MHTepBabHOE (MM TUCKpETHOE) pacnpenenenue. M300pa3uts ero rpadudeck.

2) Haiiti To4yeuHble OICHKU (BBIOOPOYHYIO CPEIHIOI, MOJY, MEIUaHy, TUCIEPCHIO0,
cpenHee KBaJpaTHIeCKOe OTKIIOHEHHE).

Kpurepun oueHku:

Ouenka "orauuno"("5") BbICTABJISIETCS CTyAEHTaM TJIyOOKO U TPOYHO YCBOMBIIMM
IPOrpaMMHBINA MAaTEPHAIL.

Ouenka "xopomo" ("4") BbICTaBNIsSETCS CTYACHTaM, KOTOPBIC MOKA3bIBAIOT TBEPIbIC
3HaHMA IPOrpaMMHOr0 MaTepHala, pemarT 3a1a4y IPOrpaMMHOr0 MaTepuara.

Ouenka "ymoBinerBoputenbHO"('3") BBICTAaBISETCS CTYACHTAM, KOTOpBIE 3HAIOT
MaTepuali, HO HE YCBOWIM JeTaled, NMpU PELIeHUH JOMYCKal0T HETOYHOCTH, PEIaroT
THUIIOBBIC 33]]a4H.

Ouenka "He ynosieTBoputenbHO" ('2") BBICTaBIsIETCS CTyIEHTaM, KOTOPBIC HE 3HAIOT
3HAYUTENBHON YaCTH MPOrPaMMHOI0 MaTepuaia.

CocTaBuTenb E.J. epurnazosa

(monmucs)

« » 20 1.
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denepanbHOE rocyaapCcTBEHHOE OI0/KETHOE 00pa30oBaTEIbHOE YUPEKIACHHUE
BBICILIETO 00pa30BaHUs
«benropoackuii rocyaapCTBEHHbIN arpapHblii yHUBepcuteT uMeHu B.A.['opuna»

Kadenpa marematuku, hpuszuku, XuMun 1 HHOOPMAITUOHHBIX TEXHOJIOTHI

dopmMa 3K3aMeHAIMOHHOT0 OMJIeTa

denepanabHOE rocyJapcTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00Pa30BaHUS
«benropojickas rocyjapCTBEHHbIN arpapHbii yHuBepcuTeT uM. B.S.I'opuna»

Kadenpa mamemamuxu, QuU3UKU U XumMuu
JlucuunnuHa mamemamuxa

3K3AMEHAIIMOHHBINA BUIET Ne 1
1. Marpuisl. OCHOBHBIE OHATHS U onpesieneHust. JleiicTBUs HaJ MaTpULIAMH.

2. Tlonsatue npenena Gyukiuu. [I[puMeHenne npuaena Jyist iccieaoBaHus QyHKITUH.

3. I'pynme cTyaeHTOB AJisi POXOKISHUS MPOU3BOACTBEHHON MpaKTUKH BhiaeneHo 30
mecT: 15 — B Tyne, 8 — Bo Bnagumupe, 7 — B Kanyre. KakoBa BeposiTHOCTB TOTO,
YTO CTYIEHT U CTYAEHTKA, KOTOpPblE B CKOPOM BpPEMEHH COOMpArOTCs ChIFPaTh
cBaAb0y, OYIYyT MOCHAHBI JUISI MPOXOXKICHHUS MPAKTHKU B OJUH U TOT K€ TOPO/,
€CJIM JIEKaH HUYEro HE 3HAeT 00 UX CEMEWHBIX Jeiiax?

CocTtaButeinb E.Jl. lepurmnaszoBa

(mommuck)

3aBenytroniuit kKadeapoi E.B. I'onoBanoBa

(moxmnucs)

« » 20 1.

20



denepanabHOE rOCYAapCTBEHHOE OKOIKETHOE 00pa30BATENBHOE YUPEXKICHUE
BBICIIIETO 00Pa30BaHUS
«benropojckas rocyapCTBEHHbIN arpapHblii yHuBepcuteT uMm.B.S. I opuna»

Kadenpa mamemamuxu, QU3UKU U XUMUU
JlucuunnuHa mamemamuxa

3K3AMEHAIIMOHHBIN BUIET Ne 2
1. Onpenenurenu. OcHOBHbIE MOHATUS W omnpenenenus. CBoilcTBa ompenenuTeneu.

Beluncienue onpenenuresnei.

2. Ompenenenne  npomsBonHoil.  IlpaBuna  muddepenuupoBanus.  Tabnuna
NPOU3BOJHBIX d3JeMEHTapHBIX (yHkuuid. Tabnuua NPOU3BOIHBIX CIOKHBIX
byHKIUH.

3. U3 10 TeneBuzopoB Ha BhicTaBke 4 okxazamuch ¢upmbl «SONY». Haynmauy s

ocMmoTpa BeiOpano 3. HailTu BEpOATHOCTh TOTO, UTO BCE OHU MPHUHAJJIEKAT hUupme
«SONY ».

CocraButeinb E.J. depurmnazosa

(moarmuce)

3aBenyromnuit kadenpoi E.B. I'onoBanoBa

(moxmuck)

« » 20 1.
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denepanbHOE rocyJapcTBEHHOE O10IKETHOE 00pa30BaATENbHOE YUPEXKICHUE
BBICHIET0 00pa30BaHUs
«benropojckas rocyapCTBEHHbIN arpapHbiii yHuBepcuter um.B. .1 opuna»

Kadenpa mamemamuxy, QUIUKU U XUMUU
JlucuunnuHa mamemamuxa

3K3AMEHAIIMOHHBINA BUIET Ne 3
1. Cucrembl nuHEHHBIX YypaBHEHH. (OCHOBHBIE MOHATHUS M ONPEAECICHHUS.

Pemenue cuctem nuHeWHBIX ypaBHeHU# o dhopmynam Kpamepa.

2. OmnpeneneHue mnpous3BoaHOW. ['eomerpuyeckuii ©u  (PU3MYECKUNH  CMBICIT
NPOU3BOIHON. YpaBHEeHHE KacaTenbHOH K Tpaduky ¢yakmuu. I[IpasBuio
Jlonurans.

3. IlpousBeneHo aBa BHICTpENa B MHIICHb. BeposSTHOCTh MOMajaHUsl B MUIIEHb
nepBbIM cTpenkom paBHa 0.8, BTopeiM — 0.7. HaliTu BEpOsSITHOCTH TOTO, YTO B
MUILIEHB MO TOJBKO OJIMH U3 CTPEIKOB.

CocraBurenb E.Jl. Aepurnasosa

(romruce)

3aBenyronui kadenpoi E.B. I'onoBanoBa

(moxmck)

« » 20 1.
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denepanbHOE rocyJapcTBEHHOE O10/IKETHOE 00pa30BaATENbHOE YUPEXKICHUE
BBICHIET0 00pa30BaHUs
«benropojckas rocyapCTBEHHbIN arpapHblii yHuBepcuteT uMm.B.S. I opuna»

Kadenpa mamemamuxy, QUIUKU U XUMUU
JlucuunnuHa mamemamuxa

3K3AMEHAIIMOHHBIN BUJIET Ne 4
1. Cuctembl nTuHENHBIX ypaBHeHH. OCHOBHBIE MOHATHS U onpeeneHus. Pemenue

CHUCTEM JIMHEWHBIX YpaBHEHUN MeTOoI0M ['aycca.

2. Iudpdepenunan ¢pynxuuu. I'eomerpuueckuit cmpicn auddepenuuana. Gopmyina
TUTSE TPUOTMKEHHBIX BRIYUCIeHU. Tadmuia nuddepeHranos.

3. JluckpeTHas ciydaiiHas BeIMYMHA 3a/1aHa 3aKOHOM pactpenenenus. Haitu
(GYHKIUIO pacnpeiesieHusl U NOCTPOUTh rpaduk GyHKIUU pacpeeraeH s .

X 3 4 7 10
p 0.2 0.1 0.4 0.3
CocraBurenb E.Jl. Jepurmnazosa
(moarmuce)
3aBenyronuit kadenpoi E.B. I'onoBaHoBa

(moxmuce)

« » 20 1.
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denepanbHOE rocygapcTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICILIETO 00pa30BaHUs
«benropoickas rocy1apCTBEHHBIN arpapHbiid yHuBepcuter um.B.S.I'opuna»

Kadenpa mamemamuxu, Qu3uKu u Xumuu
JlucuuninuHa mamemamuka

3K3AMEHA].[PIOHHI;IFI BUJIET Ne 5
1. Onpenenenne mpousBoAHON. [IpuMeHeHME TMNPOM3BOJHON [T HMCCIEAOBAHUSA

byHKUIUU.
2. 3amaun MaTeMaTU4ecKoil cTaTUCTHKU. Bpibopka. CtaTUCTHUECKOE pacrpeseieHue.
UucioBble XapaKTEPUCTHKH.
l 3Xx+3y-z=-3
3. Pemmth cuctemy TMHEWHBIX ypaBHEHUU MeToaoM ['aycca: | —x—3y +2z =3
|-5x+3y-52=-5

CocTtaBuTenb E. . depurnazosa

(moxmucs)

3aBenytoniuit kadenpoit E.B. T'onioBanoBa

(momrmuce)

« » 20 .
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denepanbHOE rocyaapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICILIETO 00pa30BaHUs
«benropoickas rocy1apCTBEHHBIN arpapHbiid yHuBepcuter um.B.S.I'opuna»

Kadenpa mamemamuxu, Qu3uUKy u Xumuu
JlucuuninuHa mamemamuka

3K3AMEHAIIMOHHBIN BUJIET Ne 6
1. TlepBooOpa3Hass u  HeompenenéHHbli  uHTerpaid. (OCHOBHBIE  CBOWCTBA

HeomnpeaenEHHoro nurerpana. Tabnuua uHTerpanoB. MeToasl UHTETPUPOBAHMSL.

2. KomIiuiekcHble yucia U UX reoMeTpudeckas uuteprpeTanus. OopMmbl 3anucH
KOMIUIEKCHBIX — 4ncenl. ClO0)KEHHE, BBIUATAHUE, YMHOXKEHHE, JCICHHE,
BO3BEJICHUE B CTEIIEHB, U3BIICUCHUE KOPHS.

3. Ha crennake 6uONIMOTEKH B CIIydyalHOM MOPSIIKE paccTaBieHO 15 yueOHUKOB,
npudéM MATh U3 HUX B nepemiére. bubnuorekaps Oep€T Haynauy Tpu yueOHUKA.
Haiiti BEeposiTHOCTH TOTO, UTO XOTS OBl OJIMH U3 B3STHIX YYCOHUKOB OKAaXKETCS B
NepeIiETe.

K kxomMmiekTy »K3aMEHAIlMOHHBIX OWJIETOB TpUJIAraroTCs  pa3padOTaHHBIS
IpernojaBaTeieM M YyTBEP)KICHHbIE Ha 3acefaHuu Kadeapbl KPUTEPUM OILCHKU TI0
JTUCLUIUINHE

Ouenka "otmuano"("'5") BRICTaBISETCS CTYIEHTaM I'TyOOKO U MPOYHO YCBOMBIIUM
HporpaMMHBINA MaTtepuai. [Ipu 3TOM 3K3aMeHYIOIIHIiCS HE HCIIBITRIBACT 3aTPYAHEHUH TIPH
OTBETE Ha JIOMOJHUTEIbHBIE BOMPOCHI.

Omenka "xopomro™ ("4") BeICTaBIAETCS CTyIEHTaM, KOTOPbIC MTOKA3bIBAIOT TBEP/IbIC
3HaHUA POrPaMMHOT0 MaTepuasa, FpaMOTHO U MO CYLIECTBY MU3JIaraloT €ro, perarT
3a/la4uy MPOTPAMMHOT0 MaTepuala, OTBEYAlOT Ha JOMOJIHUTEIbHBIEC BOIIPOCHI, HE J1OMYyCKas
CYILIECTBEHHBIX HETOUYHOCTEH.

Ouenka "ynosierBoputeiabHo’ ("'3") BRICTaBIIETCS CTyIEHTaM, KOTOPBIC 3HAIOT
Marepual, HO HE YCBOWIHU JIeTaliel, IPU OTBETE JOMYCKAIOT HETOUYHOCTU U JIAt0T
HEJ0CTATOYHO MPaBWIbHBIE (POPMYIUPOBKH, PEIIAIOT THUIIOBHIE 33/1a4H.

Ouenka "He ynoBieTBoputenbHO" ("2") BRICTABIIACTCS CTYIEHTaM, KOTOPBIC HE 3HAIOT
3HAYUTENbHOU YaCTH IPOrPAMMBI.

CocTtaButeinb E.J. lepurnazosa

(monmucs)

« » 20 1.
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denepanpHOE rocy1apcTBEHHOE OI0PKETHOE 00pa3oBaTENbHOE YUPEKICHHUE
BBICILIETO 00pa30BaHUs

«benropoickuii rocyTapCTBEHHBIN arpapHbli yHuBepcuTeT nmeHu B.S.I'opunay

Kadenpa maremaTuku, Gu3nKku, XUMUU U UHPOPMAITMOHHBIX TEXHOJIOT U

Bonpocs! k 3k3amMeHy

1. Martpuupbl. OCHOBHBIC MOHATUS U onpeaeneHus. JledcTBUs HaJi MaTpUIlaMU.

2. Ompenenutenu. OCHOBHBIE TOHATHA W ompeneieHus. CBOWCTBA OmpeneauTenei.
Brruucnenue onpenenurenen.

3. Cucrembl nuHEHHBIX ypaBHeHUUA. OCHOBHBIE MOHATHS M OmpeneneHus. Pemenue
CUCTEM JIMHEHHBbIX ypaBHeHul 1o popmymnam Kpamepa.

4. CucteMbl JIHHEWHBIX ypaBHEHUW. OCHOBHBIE MOHATUS M ompeAeneHus. PemieHue
CUCTEM JIMHEHHBIX YpaBHEHUN MeTo oM [aycca.

5. KomruiekcHble uucina M WX reoMmeTrpuyeckas uHTeprpetanus. dopmbl 3anucu
KOMILUIEKCHBIX yuceln. CinoKeHue, BBIUUTAaHUE, YMHOKEHHE, JIE€JIEHNE, BO3BEACHUE B
CTENEHb, U3BJICYEHUE KOPHH.

6. Ilonarue npenena gyukiuu. OCHOBHBIE TeopeMbl 0 mnpeaenax GyHkuuu. [lonsarue
OECKOHEYHO MajbIX U OECKOHEYHO OonbliuX (YHKIUH, UX CBoOWcTBa. PackpeiThe
HeomnpenenéHHocTer. [IepBbii 1 BTOpOW 3amMeyaTeNbHbIE MPEIEIbI.

7. Tlonsarue npeaena yukiuu. [[puMeHenue npuaena st uCclieToBaHusl PyHKIIHH.

8. Ompenenenne  mpoumsBogHoi.  IlpaBmma  muddepennmpoBanus.  Tabnwuia
OPOU3BOJHBIX JJIEMEHTApHBIX GyHKIMHA. Tabmuia MTPOU3BOIHBIX  CIOKHBIX
GyHKIHA.

9. Ompenenennie  mpou3BOAHOH. ['eomeTpuueckuii u  (U3NYECKUH  CMBICI
IIPOM3BOIHOM. YpaBHEHHE KacaTenbHOU K rpaduxy Qyukiuu. [Ipasuno Jlonurans.

10. ludpdepenuman pynkuuu. I'eomerpuueckuit cmbica auddepenunana. dopmyna
JUTS PUOMKEHHBIX BEIYUCIIeHU. Tabnuna nuddepeHnuanos.

11.0Onpenenenune npousBojgHON. [IpuMeHeHue TNPOU3BOJHON MJIE HCCIEI0BAHUS
GbyHKIUY.

12.TlepBooOpa3Hass u  HeompenenéHHbId  uHTEerpas.  OCHOBHBIE  CBOMCTBa
HeomnpeaenéHHoro uurerpana. Tadbiuua uHTerpasoB. MeToabl HHTErPUPOBAHUSL.

13.0OcHOBHBIE CBOMCTBA HEOINPEACIEHHOIO0 MHTErpaia. Tabnuia HHTEerpaioB. MeTon
pa3NoKEHUS.

14.0OcHOBHBIE CBOMCTBa HEONMPEACNEHHOT0 MHTEerpana. Tabnuia uHTErpasioB. Meton
MHTETPUPOBAHUS IO YACTSIM.
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15.MeTon 3aMeHbl MEPEMEHHONW HHTETPUPOBAHMS B HEOMPENEIEHHOM HHTErpale.
Tabnuna nuddepennnanos.

16.1TonsiTHe ompemenéHHOrO HWHTErpaja M ero CBOHMCTBA. MeToAbl BBIUMCICHUS
ONPEAEIIEHHOTO UHTErpaa.

17.1lonatne omnpenenéHHoro wuHTerpaina u ero cpoiictBa. Popmyna HerooToHa-
JlertOuuna. Beraucnenue miomaan miocKux Guryp.

18.Teopust BeposTHOCTEHM Kak pasaen wmarematukd. Kiaccudukauus coObITUI.
Anrebpa coObrtuii. Kombunaropuka.

19.BepositHOCTh cOOBITHS. TeopeMbl CIOXKEHHS W YMHOXeHHUs. DopMysbl TMOTHOM
BeposTHOCTH U baiteca.

20.1ToBTOpHBIE HE3aBUCUMBIE HcTibITaHUsA. Cxema bepHynu.

21.JluckpeTHas ciydaiiHas BETHMUMHA U €€ pacpeeeHusl.

22.3amaun MaTeMaTUYECKOW CTaTUCTUKH. BbiOopka. CTaTUCTHYECKOE pacrpeseicHue.
UucioBble XapaKTEPUCTHKH.

23.Perpeccus u Koppensius.

Kpurtepun onenku:

Ouenka "otauuno"("5") BeICTaBIsIETCS CTYIEHTaM TJIyOOKO W MPOYHO YCBOHMBIIMM

IpOrpaMMHBINA MaTepHall.

Ouenka "xopomo" ("4") BeICTaBNIETCS CTYACHTaM, KOTOPBIC MOKA3bIBAKOT TBEPIbIC

3HAaHHA MPOTPAMMHOTO MaTepHaja, PemaroT 3a1a4i MPOrPaMMHOTO MaTepuaa.

Onenka "ymomnerBoputenbHo'("3") BbICTaBIsIE€TCS CTyJAEHTaM, KOTOpbIC 3HAIOT

Marcpuall, HO HC YCBOWIH HeTaﬂeﬁ, IIpru pCHICHHUU JOIIYCKAKT HCTOYHOCTH, PCIIAIOT
THIIOBBIC 3ada4H.

Omuenka "He yaoBinetBoputenbHo™ ("2") BBICTaBIIETCSA CTyJEHTaM, KOTOPhIE HE 3HAIOT

3HAYMUTENBHON YaCTH MPOTPAMMHOI0 Marepuana.

CocTaBuTenb E.Jl. lepurnazosa
(moxruce)

» 20 1.
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