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YTBEPXJEHO Ha 3acenannu
BBINTyCKaloIIel Kadeaps Muld

«24y anpens 2024 r., nporokos Ne 10
3aBenyronmii kadeapoit

/ Camoxuna B.M.

«24y ampens 2024 r.

VYTBEPXJIEHO na 3acenanuu
obecrnieunBarorieit kadenps Mull

«24» anpens 2024 r., npotokon Ne 10
3aBenyronmii kadenpoit

/ Camoxuna B.M.

«24» anpens 2024 1.

COI'NTACOBAHO:
DxcnepThl':

3apunosa M.IO.., ct. npenoaasarens kadeapsr Mull

®.1.0., 10IKHOCTB, OpraHU3aIUs MTOIITUCH

[Toxopykosa M.IO., K.T.H., foueHT kadeapst Mull

®.1.0., 101KHOCTh, OpraHu3aLus MO/MHKCH

COCTABUTEJIb (N):

Camoxuna B.M., k.i.H, gonent kadheapst Mull

®.1.0., 10JKHOCTB, OpraHu3anus MOJNUCH

1

coctopoHbiobecnednBaroneiikadenpsl.

OKcnepT TEpBBI: €O CTOPOHBI BHINMycKaromied kadenpel (WM paboTopaTesnb). DKCIEPTBTOPOIL:



IHacnopT ¢poHA2 OLIEHOYHBIX CPEACTB
no qucuuiuvinge Teopusi BeposiTHOCTEH M MATEMATHYECKasi CTATHCTHKA

., | TpeboBanuss k ypoBHIO ycBoeHust | HanmenoBanue
Kontpomupyemsie | Kox KOHTPOJIUPYEMOI
Ne KOMITETEHIINN OLIEHOYHOTO
pasaensl (TEMBbI) KOMITETEHITUH (UK €€ YacTH)
cpencTBa
1 OIIK-1 CniocoGen mpuMeHATh | 3HaTh OCHOBBI TeOpUH BeposiTHOcTeH | TectupoBanue,
€CTeCTBeHHOHAYYHbIE U ¥ Marematumdeckodl cratuctuku: | JoMaiiHee
Curyuaiinble o0LIEeNHIKeHEPHbIE 3HAHMS, OCHOBHBbIE MOHSATHS, (POPMYIIHPOBKH ;a%aﬂne
. abora Ha
coOBITHS. METObI MATEMATHYECKOT0 M JI0Ka3aTeNbCTBA  BaXKHEHIINX
N MIPaKTHYECKUX
aHaJIN3a U MOJeJIMPOBAHUS, YTBEPIAK/ICHUIA, @ TAKIKE HPUMEPBL X | oo o
TeOpeTH4ecKOro u NPaKTHYECKOTO HPUMEHEHHUS; | Yysamen
2 IKCNEPUMEHTAJIBbHOI'O OCHOBHBIC TIOHATHUA W TCOPEMBI, 110 TeCTI/IpoBaHI/IC,
HCC/IeJ0BaHMS B TeMaMm 3aJ[aHHBIM s | JlomamHee
Cayuaiinbie npodgeccuoHaNbHOI CaMOCTOSTENBHOIO u3ydeHwus; | 3aAaHUC
N — JesTeJbHOCTH aKCHOMATHKY BeposTHOCTHBIX | F200Ta Ha
. MIPAaKTHYECKUX
MoJieTiel; 0COOEHHOCTH Pa3IHMYHbBIX
. 3aHATHAX
BUJIOB MOJIENIEH M UX TIOCTPOCHUE.
3 TectupoBanme,
JlomarHee
Cucremsl AByX v 3aJjaHue
CIIyuaHEBIX MEeT pelaTh CTaH/IapTHbIC PaGora Ha
e — po¢heCCUOHATIBHBIC 3a/Ia4U C IPaKTHYECKUX
MMPUMEHCHUEM TCOPUHN 3aHATHUAX
BEPOSTHOCTEN U MAaTEMaTUYECKON PI'P
CTAaTHUCTHUKH: aHATM3UPOBATh
L T0JIy4EeHHbIE JaHHbIE, BHIOUPATh Tectuposanue,
OMarliHee
Meroan! pacuera METOJ JUTSA PEUICHUS 3aa49H U 3I[a S
JJaH!
CBOJIHBIX .
AHAJIM3UPOBATh ITOJTyYCHHBIN PaGora Ha
XapaKTePUCTHK :
p p pe3yNbTaT; penarh pa3InaHbIe IIPAKTHYECKHX
BBIOOpPKH 3aJa4y ¥ yMeTh 000CHOBATh 3aHATHAX
BBIOpaHHBIC METOJBI. PI'P
2. TectupoBanue,
Homarnee
Jj1eMeHThbI 3aJlaHNe
Teopuu Pabora Ha
KOppeJsinuu Braneer HaBBIKaMH TEOPETUYECKOTO | MPAKTUUECKUX
1 OKCIIEPHUMEHTAIBHOTO 3aHATHAX
UCCIIEJOBAaHNS OOBEKTOB PI'P
npodecCHOHANBHOM NESITENEHOCTH
3. p g) TectupoBanmue,
noaOupast COYETaHNs Pa3INIHBIX TlomanHee
METOJIOB, JUTS ONMCAHMS U aHAIH3a
CraTucruyeckas ’ . 3a/laHue
BEPOSITHOCTHBIX MOJIETIEH; Pabota Ha
NMpoBepKa runore3
METOZaMu 00paOOTKU JTaHHBIX. NPaKTUYECKHUX
3aHATHAX
PI'P
OKk3aMeH
4. | ncnepcuoHHbIA TecTtupoBaHue,
aHaAJIN3 Z[OMaH.[Hee
3a7jaHue
Pa6ota Ha
MIPaKTHYECKUX
3aHATHAX
PI'P

DK3aMeH




MuHHCTEPCTBO HAYKH | BBICIIETO 0Opa3oBanust Poccuiickoit demeparim
DenepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICILIETO 00pa30BaHUS
«CEBEPO-BOCTOYHBIN ®EJIEPAJIBHBINM YHUBEPCUTET UMEHU M.K. AMMOCOBA»
Texamueckuii uHCTUTYT (Ppumuan) ®LCAOY BO «CBOY» B r. Heprourpu

Kadenpa matemaTuku 1 "HOOPMATHKH

IIporpamma 3x3ameHa

OK3aMeH N0 IUCHUILIMHE NpOBOAWTCS B (opMme cobOeceoBaHMS 110 HK3aMEHAIIMOHHBIM OWIIEeTaM.
OK3aMeHaIMOHHBIN OWIIET BKIFOYAETOJMHTEOPETEUECKUIT BOIIPOC U JIBA MPAKTUUECKHUX 3aaHusL.

BOl'IpOCl)l K 3K3aMeHy:

4 cemecTp

1. 3akoH pacrpeneneHus IByMEPHOH CIydaiiHOW BEIUIHHBI.

2. YcnoBHBIE 3aKOHBI pacpeIeICHNs BEPOSITHOCTEH COCTABISIIOMNX IBYMEPHOH CIIy9aliHON BEIIMIHUHBL.

3. YucnoBbie XapaKTEPUCTUKU CUCTEMBI CITyYailHOM BETUYHHBI.

4. OcHOBHbIE OHATHSI MaTEMaTH4YeCKOW CTATUCTHKU. (BBIOOPKA, FeHEpalibHasl COBOKYITHOCTB, BUJ/IBI 0TOOPA).

5. YucnoBble XapaKTepUCTHKU BHIOOPKH (BEIOOpPOUHAsI CPEIHSISI M €€ CBOMCTBA, UCIEPCHs, CBOMCTBA ANUCIIEPCHH,

MOJIa ¥ MEITUAHA).

6. CriocoObl rpyMITUPOBKH CTATUCTHYECKUX JAHHBIX. (IMCKPETHBIN , THTEPBAIBHBIN BapUAMOHHBIN PS).
7. T'padwudeckne mpencTaBIeHHE BapHALMOHHOTO psizia (TTOJUTOH, KOMMYJISTHTA, TUCTOTpPaMMa)

8. MeTox MOMEHTOB ISl BRIDABHUBAHUS CTATHCTUICCKUX PSIOB.

9. Hecmemennsie, 3pEKTHBHBIE U COCTOSATEIEHBIC OLIEHKH.

10. O6bIuHBIC, HAYATBHBIE U [IEHTPATLHBIE SMITUPUUESCKHE MOMEHTHI.

11. MeTon npou3BeieHUH 7151 BBIYUCIICHUS BEIOOPOYHOM CpEeTHEN U JUCTIEpCUHT

12. Meton cyMM [T BEIYUCIIEHHSI BEIOOPOYHOHN CpeiHel U AUCIIepCHH (PaBHOOTCTOSIINE BAPHAHTHI)
13. Meton cyMM /1j1st BBIYHCIIEHHS BBIOOPOUHOH cpeaHeil n nucnepcun (HepaBHOOTCTOSIIIME BAPHAHTHI)
14. Metosib! HaXOXKICHNS ACUIMMETPUH U SKCLIECCa.

15. IloHSTHS CTaTUCTUYECKOM TUITOTE3bI, BUJIBI THIIOTE3.

16. OmmOKM IepBoOTo U BTOPOTO POAA.

17. Kpurnueckast oomacts. O01aCTh NPUHSTHUS THIIOTE3BI

ScemecTp

1. Cratuctuyeckas runoresza HyneBas u KOHKypupyromas, IpocTast H CJIOKHas THIIOTE3bl
OmmubKu MepBoro ¥ BTOPOro poja

2. CratucTHyecKuii KpUTEpUil MPOBEPKH HYJI€BOM runoTe3sl HabironaemMoe 3HaueHue KpUTEpUs
Kpurnueckas obnacte O0sacTs NpUHATHS TUIIOTE3bI KpuTHueckue Touku

3. OtbIckaHue NPaBOCTOPOHHEH KPUTHUYECKOH 00J1acTh
OTbICKaHKe JIEBOCTOPOHHEH U IBYCTOPOHHEH KPUTHUECKHUX 00J1acTeit
CpaBHeHHE IBYX IUCHEPCHI HOPMAJIbHBIX IE€HEPAIEHBIX COBOKYITHOCTEH

4. CpaBHeHHE HCIPABICHHOW BEIOOPOYHOHN IUCTIEPCHH C TUIIOTETHYECKON TeHepaIbHON AUCTIepCHEH
HOPMaJIbHOW COBOKYITHOCTH

5. CpaBHEHHE IBYX CPEAHUX HOPMAJIbHBIX F€HEPATbHBIX COBOKYIHOCTEH, TUCTIEPCHUH KOTOPBIX U3BECTHBI
(He3aBHUCHUMBIE BBIOOPKH)

6. CpaBHeHHE IBYX CPEIHHX IPOU3BOIBHO pacIpeIeeHHBIX TeHePAbHBIX COBOKYITHOCTEH (O0mbIIne
HE3aBHUCHMBIE BHIOOPKH)

7. CpaBHeHHE ABYX CPEIHHX HOPMAJbHBIX T€HEPAIbHBIX COBOKYITHOCTEH, AUCIIEPCHUH KOTOPBIX HEM3BECTHBI
Y OJIMHAKOBBI (MaJIble HE3aBHCUMBIE BEIOOPKH)
CpaBHeHne BEIOOPOYHOH cpeHeN ¢ THIIOTETHYECKON TeHepaIbHON CpeHell HOpMaIbHON COBOKYITHOCTH

8. CBs3b MEXIy IByCTOPOHHEH KPUTHYECKOH 00JIACTHIO U TOBEPUTEIHHBIM HHTEPBAJIOM.

9. OmnpeneneHre MUHIMAJIEHOTO 00beMa BEIOOPKH IIPU CPAaBHEHUU BEIOOPOYHON M THIIOTETHYECKON
TeHepaIbHOM CpeTHUX

10. CpaBHeHHE IBYX CPEAHNX HOPMAJIbHBIX TCHEPATBHBIX COBOKYITHOCTEH ¢ HEM3BECTHBIMH ANCIIEPCUSIMH
(3aBUCHMEBIE BEIOOPKN)



11.

12.
13.

14.

15.
16.

17.
18.
19.
20.
21.
22.
23.
24.

CpaBHeHHE Ha0II0JaeMOi OTHOCHTEIHHOI YaCTOTHI C THIIOTETHIECKOM BEPOSTHOCTHIO TOSBICHUS
COOBITHSL.

CpaBHEHHE IByX BEPOSITHOCTEH OMHOMHUAIIBHBIX PACIIPEICIICHUI.

CpaBHEHHE HECKOJIbKHUX TUCIIEPCHI HOPMAJIbHBIX T€HEPaTbHBIX COBOKYITHOCTEH IO BEIOOPKAM
paznuuHoro oovema Kpurepuii baprierra.

CpaBHEHHE HECKOJIBKHAX TUCIIEPCHI HOPMAJIbHBIX TeHEPATbHBIX COBOKYITHOCTEH IO BEIOOpKaM
onnHakoBoro oobema Kpurepuii KoupeHa.

[IpoBepka rUmoTe3sl B 3HAYUMOCTH BEIOOPOYHOTO KO3 (DHUITMEHTA KOPPEIISIIHH.

IIpoBepka runore3sl 0 HOpMaIbHOM paclpeAesiEHUU FeHEPATbHOM COBOKYNHOCTH Kpurepuii cornacus
ITupcona.

Meronvka BEIYMCIEHUS TEOPETUUECKUX YACTOT HOPMAJIbHOIO paclpeesiCHusl.

Bri6opounbIii koadduireHT panroBoii koppessiuun CiupMeHa U IPOBepKa TUIIOTE3bI O ero 3HAYMMOCTH.
Bri6opouHbIii koadduieHT paHroBoit koppensuuu Kennamia u npoBepka runoTe3bl 0 ero 3HaYUMOCTH.
KpuTtepuit BunkokcoHa v mpoBepKa T'MIIOTE3bl 00 0THOPOIHOCTH ABYX BHIOOPOK.

Henuneiinoe onennBanue. OLeHnBaHue TUHEHHBIX U HETUHEHHBIX MOEIIEH.

OcHOBHBIE THIIBI HEIMHEWHBIX MoJiesiel. PerpeccnoHHbIe MOJIENH ¢ IMHEUHOM CTPYKTYPOM.

OcHOBHbBIE IOHATHS U ONPEAENIEHUs] AUCTIEPCUOHHOTO aHanu3a. [Ipumepsl.

OnHODaKTOPHEIH JUCIICPCUOHHBIA aHATIH3.

Tunosoe NMPAKTHY€CCKOEC 3aJaHUE

ITo BeIOOpKE 0OBEMa N=25 HaWIEHO «UCTPABIEHHOE » CPEeIHEe KBapaTruieckoe oTkiaonenne s=0,8. Haiitu
JIOBEPHUTEIIBHBIN HHTEPBAJI, TIOKPHIBAIOIININ I'eHEPAIIEHOE CPEHEE KBAAPATHUSCKOE OTKJIOHCHHE C HACKHOCTHIO

0,95

B pesynbprare crenuansHOT0 o0CIeJOBaHNUS MOTYy4YEHO BBIOOPOUHOE pacipeereHle BpeMeH! IPocTos (hpe3epHbIX

c] T
CTaHKOB OJIHOr'o mcxa (X— BpEMA IIPOCTOSA, MUH; ml - OMIIUPHUYICCKUEC YaCTOThI; ml - TCOPETUICCKHUEC YaCTOThI

HOPMAJIBHOTO pacIipeesIeHusl):

Xi 5,5 10,5 15,5 20,5 25,5 30,5 35,5
m? 6 8 15 40 16 8 7
sz 5 10 20 27 21 11 6

Ucnonb3ys kputepuit [lupcona, npu ypoae 3Hauumoctu 0,01 mpoBepuTh, coryiacyercs i1 THIoTe3a 0 HOPMaJIbHOM
pacnpezeneHny pu3Haka X TeHepaabHON COBOKYITHOCTH C SMIMPUIECKUM PACHIPEAEICHUEM BHIOOPKH.

Kputepum oueHKu:

KoMmnerenunn

KoauuecTBo
HA0pPAHHBIX
0aJL10B

XapaKTepHCTHKA 0TBETA HA TEOPETHYECKUI1 BONIPOC / BBINOJTHEHHS
NMPAKTHYeCKOT0 3aaHUS

OIIK-1

JlaH ToJTHBIH, pa3BepHYTHIN OTBET Ha IIOCTaBJICHHBIH BOIIPOC, TOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAaHHH MO TUCLHUILUIMHE, JOKa3aTeIbHO
PacKpBITHI OCHOBHBIE TTOJIOKEHUS BOIIPOCOB; B OTBETE IPOCIIEKUBACTCS
4eTKas CTPYKTYpa, JIOrHYeCKas MOCIe0BATeIbHOCTD, OTPakatomIast 106
CYIIHOCTb PACKPBIBAaEMbIX IMOHATHIL. 3HAHHE [0 TIPEIMETY :
JIEMOHCTpUpYETCs Ha ()OHE MOHUMAHUSI €r0 B CHCTEME JIAHHOW HAayKH U
MEXANCIMIUIMHAPHBIX cBsi3el. [IpuBeieHbl JoKa3aTenbCTBa TEOPEM 1
BEIBOJBI (POPMYIL.

JlaH moJHBIM, pa3BEpHYTHIM OTBET HAa MOCTaBJIEHHBIN BOIIPOC, TOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHWH 10 JUCLHUIUINHE, T0Ka3aTeIbHO
PaCKpBITHI OCHOBHBIE TIOJIOKEHUS BOIIPOCOB; B OTBETE IPOCIIEKUBACTCS
4eTKas CTPYKTYpa, JIOTHUECKas OCJIEA0BaTENbHOCTh, OTPaKaIoIIas
CYITHOCTh PacKpHIBAEMBIX ITOHATHH, TEOPHUil. 3HAHHUE IO MIPEIMETY 90.
JIEMOHCTPUPYETCs Ha ()OHE MOHUMAHUSI €r0 B CHCTEME JIJaHHOW HAyKH U
MEKANCIMIUIMHAPHBIX cBs3el. MOTYyT OBITh JIOITyIIEHB! HEJIOUETHI B
JIOKa3aTenabcTBE (POPMYIT M TEOPEM, UCTIPABIEHHBIE CTYAEHTOM
CaMOCTOATENBHO B MPOLIECCE OTBETA.




JlaH nonHbIN, pa3BEpHYThIH OTBET HA IIOCTABIIEHHBIN BOIIPOC, IIOKA3aHO
YMCHHUC BBIACIUTD CYIIECTBEHHBIC U HCCYNICCTBCHHBIC ITPU3HAKHU,
MPUYUHHO-CIEACTBEHHbIE CBSI3U. OTBET YETKO CTPYKTYPUPOBAH, JIOTUYEH.
MoeT OBbITh JOMyIIeHa OIHA HETOYHOCTH MJIM HEe3HAUMTENIbHAs OMNOKa
NIPY JI0Ka3aTeNbCTBE (DOPMYII M TEOPEM HCIPABIICHHBIE CTYJCHTOM C
[IOMOIIBIO MIPEToAaBaTelIsl.

8 0.

JlaH noJHBIHN, pa3BEepHYTHIM OTBET HA NOCTAaBJIEHHBIN BOIPOC, IOKA3aHO
YMEHHE BBIIEIUTH CYLIECTBEHHBIE 1 HECYILIECTBEHHBIE IPU3HAKH,
MPUYNHHO-CIIEACTBEHHBIE CBSA3U. OTBET YETKO CTPYKTYypPHPOBAH, JIOTHUCH.
MoskeT OBITh IOMYyLICHBI JIBE HETOYHOCTH WJIM HE3HAYMTEJbHBIE OLIMOKU
IIPY JI0Ka3aTeNbCTBE (DOPMYII 1 TEOPEM HCIIPaBICHHBIE CTYJCHTOM C
MIOMOIIBIO TIPETIOIaBATES.

7 6.

Jlan He nonHelA oTBeT. JIoruka U NOCIeN0BaTENbHOCTD U3JI0KEHHSI UMEIOT
HapymieHus. JleMoHCTpUpyeT 6a30BbIe 3HAHUS MO IpenMeTy. MiMeroTes
HETOYHOCTH IIPHU JI0Ka3aTenbeTBe (GopMyd, TeopeM

6 6.

Jlan He monHbBINM 0TBET. JIorMKa 1 MocIe0BaTeNbHOCTh U3JI0KEHUSI HMEIOT
HapyuieHus. JleMoHCTpUpyeT 6a30Bble 3HaHUs 1O npenmery . [Ipu
JToKa3aTeabCTBE TEOpeM M (HOPMYJI JOMYIICHBI 3HAYUTEIBHBIC OITUOKH.

50.

Jlan He moaHbIH 0TBET. JIOrHMKa U ITOCIeI0BATEIFHOCTD H3I0KEHUSI UMEIOT
HapymeHus. J{omyIneHsr omMOKY B paCKPBITHH MOHATHH, YITOTpeOIeHNH
TepMUHOB. [Ipn noKa3arenbCTBe TEOpEM U (HOPMYJT IO IIEHBI
3HAYUTENIbHBIE OLIUOKH.

46.

Jlony1ieHs! OIMOKK B PACKPBITHY MTOHATHH, yoTpeOiieHnH TepMUHOB. He
NIPUBEIEHBI JOKA3aTEIbCTBA TEOPEM U BBIBOABI (HOPMYIL.

36.

CTyIeHT He 0CO3HAEeT CBS3b 00CY’KAaeMOro BOIpoca o OWIETy ¢ IpyruMu
o0bekTaMM AUCHUIUTHHEL. OTCYTCTBYIOT BBIBO/IbI, KOHKPETU3AIHNS U
JIOKa3aTeIbHOCTh U3I0KEHUSI.

26

OTBeT npeacTaBisieT OO0 pa3po3HEHHBIE 3HAHHS C CYIIECTBEHHBIMH
omubKamMH 1o Bonpocy. [IpucyTcTByrOT parMeHTapHOCTb, HEJIOTHYHOCTh
M3JI0KEHHS.

16

OTBeT Ha BOIPOC MOJHOCTBIO OTCYTCTBYET
unu
OTKa3 oT OTBETa

06.

OIIK-2

[IpaxkTrdeckoe 3a1aHNe BBITIOIHEHO BEPHO,

OTCYTCTBYIOT OIINOKHU Ppa3IMYHbIX TUIIOB.

10 6.

HpaKTI/I‘{CCKOG 3a/1aHUEC BBIITIOJIHEHO BEPHO,

OTCYTCTBYIOT OIIMOKH Pa3IMYHBIX TUIIOB. MOTYT OBITh JIOITYIIIEHBI
HE04YETHI B ONPEEeICHNH NOHATHI, UCIIPABJICHHBIE CTYIEHTOM
CaMOCTOSITEJIEHO B IIPOLIECCE OTBETA.

9 6.

Xox pelieHus BEpeH, M0Iy4YeH HEBEPHBIN OTBET M3-3a OAHOM
BBIYHMCIIUTENILHOM OMIMOKH, HO TIPH 3TOM MMEETCsl BEpHast
MOCIEI0BATENBHOCTD BCEX ILIArOB PEIICHUS

8 0.

Xox pelieHus BEpEH, MOIY4YEH HEBEPHBIN OTBET M3-3a JBYX
BBIUHMCIIUTENBHBIX OIIHNOOK, HO IPH 3TOM MMEETCs BEpHAs
MIOCJIEI0BATEILHOCTD BCEX LIArOB PEILICHNS.

76

Xox pelieHus BEpeEH, MOIy4YeH HEBEPHBIN OTBET U3-3a JBYX
HE3HAYUTENBHBIX OIIHNOOK Pa3IMYHBIX THIIOB, HO IPU 3TOM HMEETCS BEpHast
MOCIEI0BATENBHOCTD BCEX ILIArOB PEIICHUS.

6 0.




Xox peuieHust He BepeH.JomymieHa ojHa 3HaUUTeNIbHbIast
omuoOKa./lonoTHUTENBHBIE U YTOYHSOIINE BOIPOCHI IIPETIOIaBaTels
MPUBOAAT K KOPPEKIIMK OTBETA CTYCHTA

56

Xon petieHus He BepeH.JonylieHbl 1Be 3HAYUTENbHbIE
omuOKw. JIONOTHATENEHBIE M YTOYHSIOIIIE BOIPOCHI IIPETIOaBaATENs
MIPUBOJAAT K KOPPEKIIMK OTBETA CTYICHTA

46

Xon perieHus He BepeH.JomyIieHbl Tpy 3HaUUTEIbHbIE
omnOKH. JIoNOTHUTENBHBIE W YTOYHSIOIINE BOTIPOCHI ITPETOaBaTeNs
MPUBOAAT K KOPPEKLIUU OTBETA CTYCHTA

36

He BepHas mocinenoBaTenbHOCTh BCEX LIArOB pelIeHN s ]OmOITHUTENbHbBIE U
YTOUHSIOIIIE BOIIPOCHI PENOAABATENs MPHUBOIAT K KOPPEKIMH OTBETA
CTyJEHTa

26

He BepHas mocnenoBaTeIbHOCTh BCEX MIArOB PelICHU{ONOTHUTENEHBIC T
YTOUHSIIOLLME BOMPOCHI NPENoIaBaTessl He NPUBOJAT K KOPPEKLIUU OTBETa
CTylleHTa

16

BeimonHeHNe TpaKTHIECKOTO 3a1aHUs OTCYTCTBYET

06.




MuHHCTEPCTBO HAYKH | BBICIIETO 0Opa3oBanust Poccuiickoit demeparim
DenepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICILIETO 00pa30BaHUS
«CEBEPO-BOCTOYHBIN ®EJIEPAJIBHBINM YHUBEPCUTET UMEHU M.K. AMMOCOBA»
Texamueckuii uHCTUTYT (Ppumuan) ®LCAOY BO «CBOY» B r. Heprourpu

Kadenpa matemaTuku 1 "HOOPMATHKH

PI'PNe] Mamemamuueckas cmamucmuka

3aoaua 1. [1ytem onpoca nony4dens! ganHbie (n=80):

Bovinoanumse 3adanus:

a) TOJYYHTh JWUCKPETHBIM BapHAllMOHHBIA psAJ W CTATUCTHYECKOE pacHpeieiiCHHe
BBIOOPKH;

0) TOCTPOUTH TOJIUTOH YaCTOT;

B) COCTAaBHTb PSJI PACTIPEICICHUS OTHOCUTEIILHBIX YacTOT;,

T') COCTaBUTh AIMITUPHUECKYIO (PYHKITUIO pacTIpeIeTICHHUS;

1) TOCTPOUTH TpadUK IMIIUPHUECKON QYHKIIMH PACTIPEICIICHHS,

€) HaliTH OCHOBHBIE YHCIIOBBIE XaPaKTEPUCTUKH BAPHAIMOHHOTO psija (110 BO3MOXHOCTH
WCIIOJIB30BATh YIPOIIAIONIHE (DOPMYJIIBI JJISt KX HAXOXKICHUS ):

1) BEIOOpOUHOE CpeaHEe X, ;

2) BeIOOpouHYto aucrepcuio D(X);
3) BBIGOPOYHOE cpe/iHee KBaaparuyeckoe oTkiaonenune o (X);

4) ko3 dunment Bapuanuu V;
5) MHTEPIIPETUPOBATH MIOJIyYEHHBIE PE3YJIbTATHI.

3aoaua 2. B Tabnuue (MCXOIHBIC NaHHbIC JUISL 3aJaHUS 2) TPUBEICHBI pa3Mepbl
nuaMeTpoB TojoBoK 100 3akienok (B MM), M3TOTOBJICHHBIX CTAaHKOM (KOTOPBIM JelaeT ux
TeicsiYaMu). Bce KOHTponMpyeMmble YCIOBHsS, B KOTOPBIX paloTan CTaHOK, OCTaBaJIUCh
HEUM3MEHHbIMH. B Toxe BpeMs AuaMeTphl TOJOBOK pa3 OT pa3y HECKOJIbKO H3MEHSIIUCH.
XapakTepHas uepra CIy4alHbBIX KOJICOAHHWH: W3MEHEHHsS BBINVIAAAT OECCUCTEMHBIMH,
XaOTUYHBIMHU.

Buvinoanumse 3adanus:

1. 1514 BBIOOpKH TUAMETPOB T'OJIOBOK 3aKJIETIOK BBIYUCIUTD CpeoHee 3HaueHue, Meouary,
oucnepcuro, MUHUMATbHBIL U MAKCUMATIbHBILL ITNEeMEHMbI.

2. 115 BBIOOPKYU 1HaMEeTPOB HUIAMOK 3aKJIENOK MOCTPOUTH TUCTOTPAMMY YaCTOT C IIaroM
rpynnupoBku A (Hanpumep, 0,075Mm) Ha uHTEepBane OT Xmin (Hampumep, 13MM) 10 Xmax
(manpumep, 13,75mMm) (6€3 ydeTa CHIIBHO BBIACIISIFOIIETOCS HAOTIOICHHUS)

3. Ucnionb3yst MHCTpYMEHT <OnucamenvHas cmamucmuxa™> co3AaTh TaOIUIly OCHOBHBIX
CTaTHUCTUYECKUX XapaKTEPUCTHK U Pa3MECTHTh €€ C COOTBETCTBYIOLIMM 3aroJIOBKOM CIpaBa OT
UCXOJIHBIX IaHHBIX. YMETh OOBSICHUTH CMBICI KKIOW CTATUCTHKH.

4. O6paboTaTh JaHHBIE C LENbI0 BBIABMKEHHS] THUIOTE3bl O BHUJAE paclpeiesieHus
HaO0JII01aeMO cITyyaifHOW BEJTMYMHBI U €€ TIPOBEPKHU.

5. IlpoBepuTh BBIABUHYTYIO TUNOTE3y. CrenaTrh BHIBOJBI.

Vicxonuble ganHble a7s 3aganus 1

1414333106 1235143351 5243223313
2311431431 6434232331 4614534245
2641334131 0146474135

HcxoaHble JaHHbBIE I 3a0aHUAS 2
13,53 13,34 13,45 13,42 13,29 13,38 13,45 13,50
13,55 13,33 13,32 13,69 13,46 13,32 13,32 13,48




PI'PNe2 TIpoBepka CTATHCTHYECKHUX THIIOTE3

1. 'nnore3a o Buje pacnpenenaeHus

13,29 13,25 13,44 13,60 13,43 13,51 13,43 13,38
13,24 13,28 13,58 13,31 13,31 13,45 13,43 13,44
13,34 13,49 13,50 13,38 13,48 13,43 13,37 13,29
13,54 13,33 13,36 13,46 13,23 13,44 13,38 13,27
13,66 13,26 13,40 13,52 13,59 13,48 13,46 13,40
13,43 13,26 13,50 13,38 13,43 13,34 13,41 13,24
13,42 13,55 13,37 13,41 13,38 13,14 13,42 13,52
13,38 13,54 13,30 13,18 13,32 13,46 13,39 13,35
13,34 13,37 13,50 13,61 13,42 13,32 13,35 13,40
13,57 13,31 13,40 13,36 13,28 13,58 13,58 13,38
13,32 13,20 13,43 13,34

1.1. Cpenu 2020 cemelt, umMeromMx ABYX AeTei, 527 cemell, B KOTOPBIX JABa Majibuuka, U 476 — nBe geBouku. B
octanbHbIX 1017 ceMbsix aetu paszHoro mona. [IpoBepHTh TUIIOTE3y O TOM, YTO KOJHMYECTBO MaJIbUHUKOB B CEMBE C
JBYMS ICThbMU — OWHOMHUANIbHAS CIy4aifHas BEIMYHMHA.
1.2. Bo Bpewms snmpgemun rpumma cpean 2000 genoBek ogHO 3a00neBaHue HaOmonanoch y 121 gemoBeka, qBaKIbI
Oonenu rpunmmoM 9 YenoBeK, y OCTaNbHBIX 3a0ojeBaHus He ObUI0. [IpOBEpUTH THIOTE3Yy O TOM, YTO YHUCIIO
3a00JIeBaHAH YeI0BeKa BO BpeMs AIIHICMHHN — CITydaifHas BEIMYNHA, IIOAYNHEHHAs 3aKkoHy [lyaccoHa.
1.3. YUepes paBHBIE MPOMEXYTKH BPEMEHH B TOHKOM CJIO€ PACTBOPA 30JI0TA PETUCTPHPOBAIIOCH YHMCIIO YACTHUI] 30JI0Ta,
TOMABIIHUX B I10JIE 3peHUsI MUKpOcKorna. [10 JaHHbIM HaOJII0ACH A, IPUBEICHHBIX B CIIEAYIOIIEH Tabuie TPOBEPUThH
TUIOTE3Y O TOM, YTO YMCJIO YACTHLL 30J10Ta SIBJSETCS IIyaCCOHOBCKOM CIIy4alHOM BEJIMYMHOM.

Yuciio 0 1 2 3 4 5 6 7 Hroro
YaCTHI]
m; 112 168 130 68 32 5 1 1 517

1.4. B Teuenne Bropoii MupoBoii BOIHBI Ha 10KHYI0 YacTh JIoHmoHa ymano 535 cHapsnoB. TeppuTopus F0KHOTO
Jlonnona Oblma pasgencHa Ha 576 ydactkoB miomansio 0,25 kM’ B ciemyromed TabnwIie NpUBEIEHBl YHCIA

Y4acCTKOB nk , Ha Kaﬁ(}lblﬁ M3 KOTOPLIX YyIIaJo IO k CHaps10B.

k

0

1

2

3

5

ny

299

211

93

35

1

TpeOyeTcs MPOBEPUTH THUIIOTE3Y O TOM, YTO CiIydaiHasi BEIMUYMHA — YUCIIO CHAPSOB, YNABIINX HA OJIUH YYaCTOK,
pacmipezeneHa o 3akony Ilyaccona.
1.5. Ha ogHOM M3 pyJHBIX KapbepOB HaOIIOAIOCH CIIEIYIOIIee PAcpeieliCHHE BBIX01a HerabapruToB I0CIIe B3pPHIBA.

B cnepyromeii Tabinuie npuBEACHO YMCIIO B3PBIBOB /1 , B KOTOPBIX HAOIOAAIOCH k HerabapuToB.

k 0 1 2 3 4 5
n, 110 112 54 18 5 2

TpeOyeTcs npoBepUTH TMIIOTE3Y O TOM, YTO ClIydaiiHasi BEIMYMHA — YHCIIO HETabapuTOB — paciipesiesieHa 1o 3aKOHy

ITyaccona.

1.6. B ciienyromieii Tabimne npuBeIeHb! pe3yIbTaThl H3MEPEHHH MPOYHOCTH IPOBO/IA HA Pa3phIB B IEKaHBIOTOHAX.
235 235 230 232 226 230 231 229 237 235
238 234 229 231 240 237 239 231 233 240
235 239 234 230 236 231 240 232 231 228
234 233 235 227 226 231 230 232 237 238
238 236 230 235 231 230 235 228 233 240

TpelOyeTcs MpOBEPUTH TUIIOTE3Y O COTIIACUH MTOTYYCHHOM BEIOOPKH C

a) HOpMaJIEHBIM paclpeiesiCHUEM;
0) pacupenenenueM Jlamnaca;
B) JIOTHCTHYECKHM paclpeelcHIEM.

1.7. B cnenyromeit Tabiuie HpeACTaBICHBI pPe3yabTaThl W3MEPEHUH

IUAMETPOB BAJIOB JJIEKTPOJBUTATENEH B

MHJUTUMETPAX.
11.81 11.62 10.80 11.96 12.10 12.10 12.15 12.45 12.86 11.13
11.40 12.70 12.88 12.05 12.36 11.89 12.39 11.87 11.50 12.38
11.47 10.99 12.93 12.16 11.92 12.95 11.55 11.98 12.60 11.62
11.71 11.75 10.40 11.38 12.42 11.97 12.42 11.38 11.98 11.86




12.00 11.72 12.17 11.79 12.00 10.53 12.10 11.72 12.97 12.39
11.57 11.88 11.60 12.77 12.11 11.89 12.11 10.85 11.70 11.99
11.90 11.57 12.23 11.34 12.10 12.42 11.93 11.79 11.98 11.81
12.18 12.45 12.46 11.03 12.15 12.44 10.98 12.15 12.67 12.45
12.19 12.08 12.45 11.32 11.68 11.65 11.94 11.56 12.07 12.11
11.92 11.30 11.74 12.42 11.92 11.81 12.37 12.19 12.58 11.39

TpeOyercst poBEepUTH TMITOTE3y O NPUHAIICIKHOCTH TAHHOHW BHIOOPKH HOPMAJILHOMY 3aKOHY PacIpe/iesICHHSI.
1.8. B pe3yuipTare 3KCIIepUMEHTa ITOTYYEHBI CIICAYIOIIIE PE3YJIbTaThl N3MEPEHHNs IPOYHOCTH Ha pa3phiB B 40 nmpobdax

cranu GS50.
589 614 612 572 548 537 574 570 540 575
535 593 582 538 566 562 601 587 587 614
602 544 545 562 576 596 605 575 570 550
572 555 555 518 539 557 558 587 580 560
TpebyeTcst IpOBEPUTH TMITOTE3Y O COTTIACHH TOTyYSHHOU BHIOOPKH C
a) HOPMaJIbHBIM PACIPE/ICICHUEM;
0) pacnpenenenuem Jlamnaca;
B) JIOTHCTHYECKUM pacipe/ieieHIeM.
1.9. B rabimne npuBeneHo pacnpenenenue TommuHbl 12 000 6060B.
Tonuua, MM Jo 7.00 7.00- 7.25-7.5 | 7.5-7.75 7.75- 8.00- 8.25-8.5 8.5-
7.25 8.00 8.25 8.75
KonnuectBo 32 103 239 624 1187 1650 1883 1930
60008
TonmuHa, MM 8.75- 9.00- 9.25-9.5 9.25- 9.75- 10.00- 10.25- Csplire
9.00 9.25 9.75 10.00 10.25 10.5 10.5
KonnuectBo 1638 1130 737 427 221 110 57 32
60008
[IpoBeputs TUIIOTE3Y O TOM, YTO TOJIIHMHA 000OB MOTYHHACTCS HOPMATEHOMY PacIpeIeICHUIO.
1.10. B TaGmnune npuseneno pacupenaesnenue Toamuusl 12 000 60608
TosunHa, MM Ho 7 7-8 8-9 9-10 Csbiuie 10
KosmuectBo 60608 32 2153 7101 2515 199

[IpoBepuTh rumnoTesy o TOM, 4T0 TOJIIIMHA 00O0B MMOTYNHSIETCS] HOPMAIEHOMY paclpe/iesICHHUIO.
1.11. B 1889 — 1890 rr. ObUT M3MEPEH poCT B caHTUMETPax 999 B3poCibIX MyK4HH (paboYnX MOCKOBCKUX
($abpuk). Pe3ynmpTaThl H3MepeHUH IPEICTaBICHBI B CIIEAYIOMICH Ta0uIIe.

Poct 143-146 147-149 150-152 153-155 156-158
YUCIIO MYKYHH 1 2 8 26 65
Poct 159-161 162-164 165-167 168-170 171-173
YUCIIO0 MY)KYHH 120 180 201 170 120
Poct 174-176 177-179 180-182 183-185 186-188
YUCIIO0 MY>KYHH 64 28 10 3 1

Tpebyercst pOBEPUTH FMITOTE3Y O TOM, YTO POCT B3POCIOTr0 MYKUYHHBI UMEET HOPMAJIbHOE pacipeieieHue.
1.12. B creayromieii Tabnmile mpuBeIeH pocT 65 CTYICHTOB.

180 158 190 182 168 166 183 190 177 164
167 170 163 165 176 174 190 186 176 166
173 173 185 168 170 160 164 159 170 182
168 185 167 173 180 182 172 180 172 163
195 174 162 177 182 176 183 163 168 170
182 152 173 167 164 175 186 169 176 160
177 180 186 180 164
[IpoBepuTh rUNOTE3y O HOPMAIBEHOM PACIIPEACIICHUH POCTA.
1.13. B caeayiouieit Tabuuiie npuBeaeH poct 42 cTyIeHTOB (MY>K4HH).
180 190 182 168 166 183 190 177 170 176
174 190 186 173 173 185 168 160 170 182
185 173 180 182 172 180 172 195 174 177
182 176 183 170 182 175 186 176 177 180
186 180
[TpoBepuTh rUnoTE3y 0 HOPMATBEHOM PACIIPEACIICHUH POCTA.
1.14. B crenyromieii Tabiuie npuBeaeH pocT 23 cTyAeHTOB (KESHIIHH).
158 164 167 163 165 176 166 170 164 159
168 167 163 162 163 168 152 173 167 164
169 160 164

[IpoBepuTh rUMOTE3y 0 HOPMAILHOM paclpeieieHHH POCTa.




1.15. B caenyromeii Tabnure npuBeaeH Bec 65 CTYJSHTOB.

65 55 78 70 55 56 70 75 57 56
58 56 54 52 54 73 67 73 53 60
62 60 63 63 62 59 55 53 55 78
53 78 50 61 75 60 68 80 62 52
75 66 50 73 67 65 60 44 61 60
70 45 55 53 47 65 80 55 64 45
65 75 78 80 70

[IpoBepuTh rumnoTe3y 0 HOPMAIBLHOM pacIpeieIeHUH Beca.
1.16. B cienyromieii Tabmmie npuBeaeH Bec 42 CTyAeHTOB (MYKIHH).

65 78 70 55 56 70 75 57 56 54
73 67 73 62 60 63 63 59 55 78
78 61 75 60 68 80 62 75 66 73
67 65 60 60 70 65 80 64 65 75
78 80

IIpoBepuTh TUIOTE3y O HOPMAILHOM PACIPEICICHUN Beca.
1.17. B cienyromieii Tabuiie IpuBeaCH Bec 23 CTYACHTOB (OKEHIIUH).

55 56 58 54 52 53 60 62 55 53
53 50 52 50 44 61 45 55 53 47
55 45 70

[IpoBeputh rumnoTe3y 0 HOPMaIBLHOM pacIpeieJIeHUH Beca.
1.18. B cruenyomeit Tabmuie npencraBieHsl pe3yibrarbl uamepenunit CO, B rpaMmax Ha JIMTP B TapTUH
ra3upOBaHHBIX HAIIUTKOB.

7.30 7.00 7.20 6.50 7.00 7.00 7.20 7.20 6.80 6.80
6.40 6.80 6.80 6.60 6.90 7.20 6.60 7.30 7.00 6.80
6.70 6.70 6.40 6.80 7.00 6.40 6.80 6.80 7.20 7.20
6.90 7.10 7.40 7.00 7.20 6.80 7.00 7.40 6.60 7.00
6.30 6.60 7.20 6.60 7.20 6.20 7.00 7.20 6.60 6.80
6.50 7.00 6.80 7.00 7.00 6.40 7.20 7.40 7.10 7.00
7.10 7.10 6.90 7.10 6.80 7.40 7.00 6.80 6.60 6.80

TpeOyercst npoBEepUTH TMITOTE3Y O COTIIACHH HOIYUYSHHOW BBIOOPKH ¢ HOPMAJIBHBIM PacIpeielICHHEM.
1.19. B caenyroeit Tabnuie npuBeeHb! pe3ysbTaThl HenbiTanui 200 j1amMin Ha IPOJOIDKUTENILHOCTD pabOTHI B
qacax.

[IpomomKUTETHHOCTH 0-300 300 — 600 600 -900 | 900 —1200 1200 — 1500 —
1500 1800

Yuca0 aaMiIl, BEIIISAIINX U3 53 41 30 22 16 12
CTpOsi

[IpomomKUTETHHOCTD 1800 — 2100 — 2400 — 2700 — 3000 — > 3300

2100 2400 2700 3000 3300

Yuciio JaMil, BRIIEQIINX U3 9 7 5 3 2 0
CTpPOst

Tpebyercst IpoBEpHUTH TUIOTE3Y O TOM, YTO HPOJOIDKUTEILHOCTD PAOOTHI JTaMIIBI IO JIUHSIETCS
9KCIIOHEHIMAIILHOMY 3aKOHY Paclpee/ICHNU.

1.20. B Tabnuie npuBeieHbl JaHHbIE 0 MOMEHTaX MOCTYIUICHUS NallMeHTOB B OT/EJICHHE WHTEHCUBHOM Teparuu ¢
noHenenpHuKa 4 gepaist 1963 r. no cpeny 18 mapra 1964 r. crpynnupoBaHHbIE 110 JHIM HEIEIH.

JleHb Henenu IIu Bt Cp Yr IIT Co Bc

Yucno maueHToB 37 53 35 27 30 44 28

IIpoBepuTh TUIOTE3y O TOM, YTO HAIMEHTHI MIONANAIOT B OT/IENIEHUE C PABHOM BEPOSTHOCTHIO B J1I000M U3 ceMu

JIHEW HeJleJu, KpOME BTOPHHUKA.

1.21. B skcmepuMmeHTax ¢ ceseknued KyKypysbl KapBep HaOmronan 4acTOThl pa3iMyYHBIX BHIOB THOPHIOB,

MOJyYEHHBIX MPH CKPEIIUBAHUM KPaXMaJUCTOH KYKypy3bl C 3€JI€HBIMH JIUCTBSIMH, KPaXMaJIUCTOMH KyKypy3bl C

OeJbIMU JINCTBSIMH, CaxapHOH KyKypy3bl C 3€JE€HBIMH JIHCTBSIMH, CaXxapHOW KyKypy3bl C O€NBIMH JIHCThsIMH. B
€3yJbTaTe 3TOr0 CKpEeNMBaHMsI ObUIO HomydeHo 3839 MOTOMKOB CO CIEIYIOUIMM paclpeAeIeHHEM IPU3HAKOB.

[IpuzHak KonuuectBo BepositHOCTB
KpaxXMaJHCTasl C 3€JICHBIMHU JTUCTHIMHU 1997 )12
KpPaxMaJHCTasi C OEIIBIMH JINCThIMH 906 D>
caxapHasl C 3€JICHBIMU JINCThIMHU 904 D5
CaxapHas ¢ OeJIBIMU JIUCThSIMA 32 D4
CymmMma 3839 1




2+0 1-6 0
_, p2 :p3 =, p4 =—, rme 6 — HEU3BECTHBIM mapamerp.

4 4 4

HpOBepI/ITB THUMIOTE3Y O COTJIaCOBaHUU YaCTOTHBIX JaHHBIX C TCOPETUICCKUMU BEPOATHOCTAMMU.

ITo 3akony Mennens Py =

I'unote3a He3aBUCUMOCTH

2.1. ITo nepenicu Hacenenus IBerrm 1936 1. U3 COBOKYIHOCTH BCEX CYNPYKECKHX IMap ObLIa MOJydeHa BEIOOpKa
25263 mapsl, BcTynuBIuX B Opak B Teuerne 1931 — 1936 rr. B cnenytomieii Tabnuile MpuBEICHO pacpeieieHne
TOJIOBBIX JOXOOB (B ThIC. KPOH) M KOJIMYECTBO JETeH Y CYNPYKECKHX Iap B 3TOI BEIOOPKE.

quCIIo AeTei 0, 1] (1,2] (2, 3] >3 Cymma
JOXOJbI
0 2164 3577 2184 1636 9558
1 2755 5081 2222 1052 11110
2 936 1753 640 306 3635
3 225 419 96 38 778
>4 39 98 31 14 182
Cymma 6116 10928 5173 3016 25263

TpeOyercst ycTaHOBUTS, SIBJISIOTCS JIM 3aBUCUMBIMH KOJIMYECTBO JIETeH B CEMbE M YPOBEHb T'0OJIOBOTO J0X0/1a ITOH

CEMBH.

2.2. YTBEpXKIAETCs, YTO PE3yIbTaT JeHCTBHS JIEKAPCTBA 3aBHCUT OT criocoba ero npuMeneHus. [Iposeprre 310
TBEPXKJICHHE 110 JJAHHBIM, IIPE/ICTABIEHHBIM B CllelyIolIeH TabiuIe.

pe3ynbTar / crocod MpUMeHEHHUs A B C
HeOnaronpustHblii 11 17 16
bnaronpusTHbli 20 23 19

2.3. B pesynbraTe NpoBeICHHOTO UCCIIEIOBAHHS OBUIO YCTaHOBJIEHO, YTO 782 CBETIIONIA3BIX OTIIOB CHIHOBBS TOXE
HMMEIOT CBETJIBIC IJIa3a, a Y 89 CBETIOrIa3bixX OTIOB CHIHOBBS — TeMHOMIa3ble. Y 50 TEMHOIJIa3bIX OTIOB CHIHOBBS
TOE TEMHOIJIa3ble, a Y 79 TEMHOIIIA3BIX OTLOB CBIHOBBS — CBETIIOIIa3ble. FIMeeTcs JIn 3aBUCUMOCTD MEXKAY LIBETOM
IJa3 OTLOB U LBETOM IJIa3 X CHIHOBEH?
2.4. Tlpemapat Hugeounun 0b6IaTaET CIIOCOOHOCTHIO pacuIupATh cocynsl. LI Xeitn npeamonoxmt, 4To HueAUITnH
MO’KHO HCIIONB30BaTh M IIPHU IOPaKEHUH CEplla, BBHI3BAHHOM KOokamHOM. CoOakaM BBOIMIN KOKawWH, a 3aTeM
Hudenunun, 160 ¢usnonoruyeckuit pactop (miauedo). [Tokazatenem HacocHOW (PyHKLIMH ceplia CIykKHio
cpejiHee apTepHaibHOE aBiieHHe. BbuTH MosTyueHs! CIeyIolue JaHHbIe.
[Tnane6o 156 171 133 102 129 150
Hudeaunun 73 81 103 88 130 106
Bnuser nu HudeaunuH Ha cpeiHee apTepHaIbHOE IaBleHHE?
2.5. Tlpenapar rugeounun 0bIaaaeT CIIOCOOHOCTHIO paciupATh cocyapl. 1. Xeitn npeamnonoxui, 4ro HueaAumuH
MOKHO HCIOJIb30BaTh W TPHU MOPAKEHHUU Cepllia, BbI3BaHHOM KokamHoM. CobOakaM BBOAWIM KOKaWH, a 3aTeM
HUeaunuH, 1100 GusnoIornyeckuii pactsop (mwane6o). [loce sToro u3mMepsuIn AnamMeTp KOPOHAPHBIX apTepuid (B
MM). Bbutn mosydeHs! cienyronye JaHHbIE.
[Tnane60 2.5 2.2 2.6 2.0 2.1
Hudenunmn 2.5 1.7 1.5 2.5 1.4
Bnuster nu HudeannuH Ha fuaMeTp KOPOHAPHBIX apTepuii?
2.6. T. bumon n3yumn 3¢ ¢eKTHBHOCTh BBHICOKOYACTOTHOM CTUMYJISIIMM HEpBa B KauecTBE 00e300JIMBAIOIIErO
CpeICcTBa IpH yhaieHnn 3y0a. Bce O0npHBIE TOIKITIOYAIHCh K TPHOOPY, HO B OJHUX CITydasX OH paboTall, B IPYTHUX
— ObL1 BhIKIIIOUeH. Hu cTomaToutor, HU 60JIbHOMN He 3HAJH, BKIIFOUYEH JIK pU6op. [103BOJIAIOT JTH clienyronye JaHHbIe
CUHTATh BHICOKOYACTOTHYIO CTUMYJIALIMIO HEPBa JICHCTBEHHBIM aHAJIBIC3UPYIOLINM CPENICTBOM?

112
122

130 105
108 99

120
106

110
111

1.8
1.9

2.4
23

23
2.0

2.7
2.6

2.7
23

1.9
2.2

[Ipubop BKIIOUCH [Tpubop BHIKIIOUEH

Bomnn ner 24 3

Bons ecth 6 17

277. B 1985 r. B MaJeHbKOM KaHAJICKOM TOPOIKE Hayalach BCIBIIIKA TacTpOodHTepuTa. VcciemoBaTemn
MIPEATON0KHIIN, YTO UCTOYHUKOM MH(pEKIMN Oblia BOAONPOBOgHAs BoAa. OHM HCCIEIOBAIN 3aBUCUMOCTh MEXIY
KOJINYECTBOM BBIUTON BOJBI U YMCIIOM 3a00meBmnX. Kakue BbIBOJBI MOKHO CIENATh U3 MPUBOJMMBIX JAHHBIX?

KommdecTBo BBIATOM BOJBI (CTaKaHOB Yucrno 3abomeBmmx Yucno He 3a00J1eBITHX
B JICHb)
Mesee 1 39 121
Or 1l o4 265 258
5 u Oosee 265 146

2.8. OnepairioHHas JIETAILHOCTD TPH raJIOTAHOBOM U MOP(HHOBOH aHECTE3HH.

Kupbl Ymepau Bcero

I"anoran 53 8 61
Mopdun 57 10 67
Bcero 110 18 128

Tpebyercs IpoOBEPUTH TUIIOTE3Y O TOM, YTO JIETAILHOCTh HE 3aBHCUT OT aHECTETHKA.




2.9. Ha ogHoii wu3 poccuiickux nrunedadpuKk HCCIEAOBAIOCh ACUCTBHE IMOMMPHOOHATA — HOBOTO
HMMYHOCTUMYJIMPYIOIIETO Mpenapara, pa3pabdoTaHHOT0 HOBOCHOMPCKMMH Y4eHbIMH. Pe3yibraTbl (B Trpamm-
NPOIICHTAX ) aHAIKM3a CBIBOPOTKH KPOBH IBIIUIAT MPEACTABICHBI B CIICAYIOIICH Ta0IuIe:

benox Anp0yMHUHBI Ol -1100yTHHBI l3-rn06ymIHLI Y -II100yIUHBL
K PI" KI Pr KI Pr KI PT" Kl Pr
3.80 4.10 1.840 1.800 0.930 1.098 0.610 0.730 0.420 0.470
3.99 3.80 2.000 1.720 0.950 0.970 0.620 0.640 0.420 0.470
3.56 4.54 1.800 2.129 0.880 1.118 0.520 0.860 0.360 0.580
3.99 4.96 1.980 2.220 0.990 1.210 0.610 0.690 0.410 0.510
3.80 4.10 1.850 1.800 0.940 1.099 0.620 0.730 0.430 0.480
3.62 3.56 1.780 1.720 0.910 0.880 0.570 0.580 0.360 0.380
3.56 4.10 1.890 1.990 0.890 1.030 0.590 0.630 0.380 0.450
3.56 4.38 1.790 2.200 0.860 1.060 0.550 0.670 0.410 0.450
3.80 4.38 1.850 2.090 0.910 1.080 0.610 0.740 0.410 0.470
3.99 3.80 1.960 1.820 0.990 0.920 0.620 0.620 0.400 0.440

rne KI' — koHTponbHas rpynmna (mpenapar He BBoguin), PI" — pabouas rpynna (BBeneHO 2 O3kl HOIUPUOOHATA).
OTBeTbTE Ha BONPOCHI:

a). Bausier iu monupubOHAT Ha coep)kaHue Oeyka?

6). Bouster 11 nonupuboHaT Ha coliepkaHue alTbOyMUHOB?

B). Bimsier nu monmupuboHar Ha conepkanue Ol -T700yIHHOB?

r). Biusier i noaupuOoHaT Ha cosiepKaHue B -r100yIMHOB?
). Bnuser nu nomupuboHar Ha cofiepaxKanue Y -riao0yIuHOB?

2.10. MeHepxep HOBOI ueOypeyHOil He yBepeH B IPaBUIILHOCTH BHIOPAHHOM IIEHBI Ha 4e0ypeKH, T0ITOMY B TEUCHHE
12 Henenb OH BapbUpYET LIEHY U 3alIMChIBAET KOJIMYECTBO MIPOJIaHHBIX 4eOypeKoB. [ToaydeHHbIe TaHHbIE IPUBEICHbI
B clleiyronie Tabimue.

Henens Ilena KomanuectBo Henens Ilena KomnuectBo

MIPOTaHHBIX TIPOIAHHBIX
4e0ypeKoB 4e0ypeKoB

1 12.3 795 7 12.8 714

2 11.5 915 8 9.9 1180

3 11.0 965 9 12.2 851

4 12.0 892 10 12.5 779

5 13.5 585 11 13.0 625

6 12.5 644 12 10.5 1001

TpeOyercst pOBEpUTH THIIOTE3Y O HE3aBHCHMOCTH 00beMa IIPOIAX H IICHBI.
2.11. Tloce kpu3uca cpoc Ha 4eOypeKn ymai, 1 MeHeKep ObIT BRIHYKACH TPATHTh 9acTh CPEIICTB Ha pekiiamy. B
crenyromiel Tabnnile IpuBeICHB! JaHHbBIC HAOM0IeHu# 3a 20 Heemb.

Henens 3aTparsl Ha Komuaectso Henenst 3aTpatsl Ha Komunaectso

pekiamy MPOJIAaHHBIX pexiiamy MIPOJIAaHHBIX

4e0ypeKoB 4e0ypeKoB
1 4.79 525 11 5.19 407
2 3.61 567 12 3.27 608
3 5.49 396 13 4.69 399
4 2.78 726 14 3.79 631
5 5.74 265 15 4.259 545
6 1.34 615 16 2.71 512
7 5.81 370 17 2.21 845
8 3.39 789 18 3.09 571
9 3.74 513 19 4.65 539
10 3.59 661 20 1.97 620

Tpebyercst IpoBEpUTH TUIOTE3Y O HE3ABUCUMOCTH 00beMa MPOIaXK U 3aTpaT Ha peKiamy.
2.12. B cnenyromeil TabnmuIe MpeACTaBIEHbl PEANbHBIA TOXOA HA MyIIy HaceneHus )/ (ThIC. DOJIL.), HPOLEHT

pa60qel71 CHJIBI, 3aHATOM B CEIIbCKOM X03$II>'ICTBG, xl n CpCZ[HI/Iﬁ YPOBEHb O6pa3OBaHI/I${ HaCeJICHUA B BO3PACTE MOCJIC

25 1eT X, (YMCIIO JIET, POBEJEHHBIX B Y4eOHBIX 3aBEICHUAX) UIsl 15 pasBuThIX cTpaH B 1983r.

Crpana y X, X, Crpana y X, X,
1 7 8 9 9 10 6 12
2 9 9 13 10 11 7 14
3 9 7 11 11 11 6 11
4 8 6 11 12 12 4 15
5 8 10 12 13 9 8 15




6 14 4 16 14 10 5 10
7 9 5 11 15 12 8 13
8 8 5 11

a) TpeOyercst IpOBEPHUTH THIIOTE3Y O HE3ABHCHMOCTH I0X0Aa )/ M IMPOIEHTa paboUeii CHIIBI B CENBCKOM XO3SHCTBE
X
6) IIpoBepHTH rUNOTE3Y O HE3ABUCMMOCTH JI0X0Aa ) ¥ CPEAHETO ypOBHs 00pa30BaHMs HACENEHUS X, .

2.13. B cremyromeii TabauIe MpeacTaBieHbl PAcXobl HA arperHpoBaHHOE MoTpebnenne Y U arpermpoBaHHBIE
acrionaraemsiii 10xo1 X B HEKOTOPOii HAMOHAILHON YKOHOMHUKE B TeueHne 12 ner.

TI'on Y X T'on Y X
1986 152 170 1992 177 200
1987 159 179 1993 179 207
1988 162 187 1994 184 215
1989 165 189 1995 186 216
1990 170 193 1996 190 220
1991 172 199 1997 191 225

TIpoBepHTH TUIOTE3Y O HE3aBUCHMOCTH BetuunH X u Y .
2.14. B skcnepuMeHTe IIPOM3BOAMTCS KOHTPOJIb KadecTBa Ha IIOKonmanHOW (abpuke. Uepe3 ompeneneHHbIE
HMHTEpBaJIbl BPEMEHHU NPOU3BOJMTCS N3MEPEHUE COCTaBa B LIOKOJAJE TPEX MHIPEIUEeHTOB: 6enka (A), ocupa (F),

yeneodos (C).

No A F C No A F C No A F C

1 6.5 34.5 52.9 21 8.7 37.5 53.8 41 8.7 33.3 44.8
2 6.7 33.9 50.8 22 7.2 35.6 48.7 42 6.8 36.8 433
3 8 38.1 47.7 23 8.6 35 47.4 43 7 353 51.3
4 9.3 37.1 46.4 24 8.9 31.3 54.1 44 7.5 34.8 47.3
5 7.2 33.8 49.2 25 7.7 34 .4 47.5 45 8.9 28.1 48.4
6 7.9 38.8 56.3 26 7.1 32.8 56.9 46 8.8 27.9 53.5
7 8.9 38.4 48.4 27 6.6 43.9 48.8 47 6 314 48.4
8 7.9 31.9 54.9 28 7 42.8 49.6 48 8.2 27.8 47.1
9 8.7 37.2 48.8 29 8.9 33.5 48.2 49 6.6 31.8 48.7
10 7.3 33.8 47.8 30 7.3 36.6 52.7 50 6.9 31.2 47.1
11 7.8 36.3 52 31 7.1 34.6 47.6 51 7.7 40.1 63

12 6.9 38.5 50.5 32 7.1 39.2 53.7 52 7.9 28.9 45.6
13 6.5 31.7 52 33 7.8 27.7 65.4 53 8.4 31.6 56.4
14 8.6 353 56.4 34 8.6 41.5 44.1 54 7.7 48.1 54.1
15 6.6 30.6 57.5 35 7.1 39.2 49.3 55 9.2 394 48.5
16 8.8 37.9 57 36 6.7 29.1 48.1 56 9.1 40.2 50.1
17 7.9 34.7 51.7 37 6.5 359 50.1 57 10.4 37.8 48.2
18 6.5 40.6 47 38 9.2 33.6 49 58 7 32.1 49.9
19 8 33.8 48.3 39 6.4 43.5 57.8 59 8.1 35.5 48.5
20 7.8 39 47.6 40 6.7 34.6 50.8 60 8.4 34.2 60.4

[TpoBepuTh rUMOTE35I O HE3ABUCHMOCTH:

a) OeIKU-)KUPBI

0) YKUPBI-YTIIEBOIBI
B) O€JIKH-yTIEBOABI

2.15. Pynuuk 3a OTYETHBIM INEpUOJ| BbIIAaBal pyay M3 Tpex JKCILIyaTaHMoHHBIX OnokoB (A1,A2,A3). TI'opHo-
re0JIOTHYECKHE YCIIOBUS Pa3pabOTKHU BO BCEX OJIOKaX MPHUMEPHO OAMHAKOBBL. VIeHTHYHA OpraHu3aysi, TEXHOJIOTUs
U MexaHu3auusi padoT B Onokax. M3 kaxaol BaroHeTku Opanach ToBapHas npo0Ga. [lo maHHBIM ompoOoBaHUS U
XMMHYECKHX aHAIN30B KaXXI0H IpOOBI ONpEAeNIeH0 CpelHee COAep)KaHne MeTajula B pyAax KakKAoil BaroHETKH.
CraTtucTuueckue JaHHbIe IPUBEICHBI B TA0JIHIIE.

Beigano 3a | Yucso BaroHETOK ¢ coaepkaHueM MeTtasuia B % Bcero
ot4eTHbIi epuoa | 1-3 % 3-5% 5-7% 7-9 %

U3 6ioka Al 180 80 60 20 340
W3 610ka A2 90 140 80 20 330
U3 Gioka A3 60 140 80 50 330
Oomas 330 360 220 90 1000
YHCJICHHOCTh

[IpoBepHTh TUMOTE3y O HE3ABUCUMOCTH COJICPIKAHKS METAILIA B BATOHETKE OT KCILIYaTAl[HOHHOTO OJI0Ka.

2.16. B Tabmnuiie IpUBEICHBI PE3YJIbTAThl XUMUUECKUX aHATN30B KEPHOBBIX P00, M3BICYCHHBIX U3 PA3HBIX CKBAXKHH,
T10 OIIPECIICHHUIO B HUX COJCPIKAHHs ME/IH, CEPhI U IINHKA.

No Mens, % Cepa, % Iusk, %
1. 1.7 45.8 1.1

Ne
21.

Mensb, %
1.6

Cepa, %
44.7

Hunk, %
0.9




2. 1.8 50.0 24 22. 1.8 49.8 2.2
3. 1.9 49.3 0.9 23. 1.9 49.2 1.0
4. 1.2 45.6 1.0 24. 1.3 44.8 0.9
5. 1.2 46.6 2.0 25. 1.2 45.8 1.1
6. 1.4 46.2 2.6 26. 1.3 46.8 2.1
7. 1.2 48.6 0.8 27. 1.4 46.3 24
8. 1.5 42.2 1.9 28. 1.3 49.3 0.9
9. 1.1 40.4 2.2 29. 1.5 42.8 2.1
10. 1.0 41.9 1.4 30. 1.2 41.6 2.3
11. 1.0 42.5 1.8 31. 1.1 423 1.6
12. 1.4 43.0 2.1 32. 1.0 42.4 1.7
13. 1.1 40.8 3.0 33. 1.1 40.6 2.9
14. 1.6 43.1 2.1 34. 1.5 42.4 1.8
15. 1.5 49.2 2.0 35. 1.7 50.2 2.3
16. 1.3 48.2 0.9 36. 1.4 48.9 1.1
17. 2.0 49.9 1.1 37. 2.0 50.6 1.4
18. 1.2 47.5 23 38. 1.2 47.8 24
19. 1.6 48.9 1.1 39. 1.4 49.8 1.3
20. 1.8 50.0 23 40. 1.7 49.6 2.2

Tpebyercst mpoBEpUTH THIIOTE3bI HE3aBUCHMOCTH
a) CONIEPKAHUS MEIU — COACPIKaHUS CEPHI

0) cozmepxKaHusi MeIU — COJIepPIKaHKE LIMHKA

B) COZIEpIKaHKE Cephl — COIePKaHUA [IUHKA

I'nnorte3a oqHOpoOAHOCTH

3.1. [Toctynaronye B HHCTUTYT aOUTYPUCHTHI pa30UTHI Ha J1Ba oToKa 1mo 300 uenoBek B kKaxaom. MToru sx3ameHa
10 OTHOMY M TOMY JK€ IpPEeJMETY Ha Ka)KIOM MOTOKE OKa3aJIUCh CIEAYIOIIMMH: Ha IIEPBOM IOTOKe Oasusl 2, 3, 4, 5
TTOTYYHIIA COOTBETCTBEHHO 33, 43, 80, 144 wenoBeka. COOTBETCTBYIOIINE K€ TaHHBIE ISl BTOPOTO ITOTOKA TAKOBEI:
39, 35, 72, 154. IIpoBepUTh THIIOTE3Y O TOM, YTO 00a IMOTOKA SIBIISTIOTCS] OTHOPOIHBIMHU.

3.2. Cnenytomas Tabiuma CoIep >KUT JaHHBIE O CMEPTHOCTH CPEIH MaTepei, POAUBIINX IIEPBOTO PeOCHKA B YETHIpE
a3JIMYHBIC IEPUOJA BPEMEHHU.

n; 1072 1133 2455 1995
v, 22 23 49 33

T'me n j —umcno marepeit, V j— MCII0 CMEPTHBIX HCXOJIOB.

[IpoBepuTh TUMOTE3y O TOM, YTO B YPOBHSIX CMEPTHOCTH MEXAY STHMH MEPUOTAMH HE CYLIECTBYET Pa3IHUHSL.
3.3. B cnenyromieii Tabnuie MpUBEACHBI JaHHBIE O PACIPENENICHHH J0X0I0B (B THIC. KPOH) BCEX MPOMBIIUICHHBIX
abounx u ciyxamux [Berun B 1930 r. s Bo3pactaeix rpymm 40 — 50 get u 50 — 60 seT.

JTIOXOJIBI \ BO3pacT 40 — 50 ner 50 — 60 ner

0-1 7831 7558

1-2 26740 20685

2-3 35572 24186

3-4 20009 12280

4-6 11527 6776

> 6 6919 4222
Cymma 108598 75707

Tpebyercst mpOBEepUTHh TUIIOTE3Yy O TOM, YTO JOXOJIBI pabodunx M CITy)KamuxX Bo3pacTHOH rpymmsl 40 — 50 met u
JIOXOJIBI pabOUMX U CITy)KAIIUX BO3pacTHOM rpymibsl 50 — 60 jieT pacnpenereHbl 0IMHAKOBO.

3.4. B crnenyromieii Tabnuiie npuBeeHbl JaHHBIE O PACIPEENICHUH JT0OXOA0B (B THIC. KPOH) 3aBOJICKMX MAacTEpPOB
IIeenuu B 1930 r. s BozpactHsix rpynn 40 — 50 net u 50 — 60 set.

JTIOXOJIBI \ BO3pacT 40 — 50 ner 50 — 60 ner
0-1 71 54
1-2 430 324
2-3 1072 894
3-4 1609 1202
4-6 1178 903
>6 158 112

TpelOyeTcs mpOBEPUTH TUIIOTE3Y O TOM, YTO JOXOJBI 3aBOACKHX MAacTepOB Bo3pacTHoU rpymmsl 40 — 50 et u
JIOXOJIbI 3aBOJICKUX MacTepOB BO3pacTHOH rpynmnsl 50 — 60 51eT pacnpeneneHsl 0IUHAKOBO.

3.5. B pa3Hoe BpeMsi MPOBOAMINCEH YKCIIEPUMEHTHI TI0 TTOA0PAChIBAHUIO MOHETHI. B TabuIe NpuBEACHBl 4aCTOTHI
BBITIAJICHAS «TepOay.

| HUccnenosateins | Uwncno nogOpackiBaHUit | Yacrora




Kopx broddon 4040 0.5070
Oractec n1e Mopran 4092 0.5005
Vunbsm JI>xeBoHC 20480 0.5068
Bc. PomanoBckuit 80640 0.4923
Kapx ITupcon 24000 0.5005
Yunbsm Oeriep 10000 0.4979

ITpoBepuTh rUIIOTE3Y O TOM, YTO BO BCEX 3KCIEPUMEHTAX BEPOSTHOCTH BHINAJCHHUS Tepda oIMHAKOBASL.
3.6. B Ganke B TeueHHWe OBYX AHEH MPOBOAMIOCH MCCIEIOBAHUE BPEMEHH OOCIYXHBAHHS KIHEHTOB B MUHYTAaXx.

JlaHHBIE PECTABICHBI B TAOIHIIE.

Bpewmsi obciykuBaHust 10-12 12-14 14-16 16-18 18-20 20-22 22-24
TIEPBBIN JICHD 2 4 8 12 16 10 3
BTOPO¥ I€HBb 2 4 9 13 16 8 3

[IpoBeputs runoreszy 06 OAHOPOAHOCTH JABYX BBIOOPOK.
3.7. O0beMBbI THEBHBIX MTPOJIaYK OBOLIHBIX Mara3uHOB B IBYX palloHax 00JacTH IPEICTABICHbI BBIOOPKAMH:

17 13 22 9 20 9 20 9 22
1-it Marazux 20 21 21 22 19 23 14 20 19
17 11 8 21 10 20 18 11 15
17 13 22 9 20 10 16 9 21
2-ii Marasun 15 21 21 22 18 21 15 20 18
17 11 8 21 17 15 18 11 19

[IpoBeputs TUIIOTE3y 00 OTHOPOIHOCTH ABYX BEIOOPOK.
3.8. B skcrnieprMeHTe KOHTPOJIMPYETCsl KOHIIEHTPALIUIO HEKOTOPOTo BEIECTBA Ha BBIXO/I€ XMMUYECKOT0 Mpoliecca B
teyeHue 20 4acos.

[lepBast BEIOOpKa

102

95 98

98

102 | 99

99

98

100 98

Bropas BeIOOpKa

101

99 | 101

98

97 97

100

101

97 101

[TpoBeputs runore3y 06 0JHOPOJAHOCTH ABYX BHIOOPOK.
3.9. B skcniepuMeHTe OCYIIECTBISIETCS] KOHTPOJIb KupHOCTH Mosioka (F) Ha moTtounom npousBozactee. Kaxnpie 15
MUHYT IIPOU3BOJUTCS Hp068. JKUPHOCTHU, U JTAHHBIC C JATYUKOB 3aHOCATCH B Ta6m/1uy B pEKUME pCaJIbHOT'O BPEMCHMU.

Ne F Ne F Ne F Ne F Ne F

1 2.89 13 3.23 25 3.20 37 3.49 49 3.20
2 3.19 14 3.20 26 3.22 38 3.23 50 3.00
3 3.20 15 3.19 27 3.15 39 3.04 51 3.36
4 3.22 16 3.45 28 3.29 40 3.05 52 3.16
5 3.22 17 3.10 29 3.08 41 3.33 53 3.20
6 3.20 18 3.00 30 3.19 42 3.24 54 3.51
7 3.18 19 3.22 31 3.20 43 3.26 55 3.16
8 2.98 20 3.31 32 3.20 44 3.21 56 3.01
9 3.20 21 3.14 33 3.20 45 3.19 57 2.88
10 3.23 22 3.19 34 3.22 46 291 58 3.20
11 3.18 23 2.97 35 3.21 47 3.22 59 3.20
12 3.27 24 3.36 36 3.21 48 3.20 60 3.29

Pas0eiiTe BEIOOPKY Ha JIBE paBHBIC YaCTH U IIPOBEPHTE THIIOTE3Y OAHOPOIHOCTH.

3.10. B skcrmeprMeHTe MPOM3BOAMTCS KOHTPOJb KadyeCTBa Ha IIOKOJamaHOHW (adpuke. Uepes ompeneieHHbIC
HWHTEPBAJIbl BpEMEHH MPOU3BOIUTCS M3MEPEHHE COCTaBa B IIOKOJIAAE TPEX WHTPEINEHTOB (BBIOOpKa MpHBEACHA B
3amaue 2.14). Pa3belite BBIOOPKY Ha [1B€ paBHBIE YaCTH W IIPOBEPHTE THUIOTE3y OMHOPOIHOCTH MO KaXKIOH
KOMITOHEHTE.

3.11. HcxoaHble NaHHBIE IPEICTABIAIOT pe3yapTaThl 100 n3Mepenuil tuamerpa oTBEpCTHil.

[TepBast BEIOOpKa

33 33 28 27 35 31 37 33 33 33
29 34 33 32 34 35 39 32 35 30
31 35 35 34 34 37 40 35 37 30
32 33 36 35 30 31 38 32 36 33
33 34 43 37 32 35 30 28 35 25
Bropas BeIOOpKa
33 38 38 33 32 37 31 30 37 27
33 32 28 32 34 31 39 35 33 35
34 34 32 35 27 33 38 35 27 36
36 31 31 39 28 34 39 35 31 33
30 29 31 33 35 33 39 34 30 30

[IpoBepbTe rUNOTE3y OHOPOJHOCTH.

3.12. [IpoBepsTe runore3y 006 0 HOPOAHOCTH BBIOOPOK M3 3axau 1.12, 1.13.
3.13. IIpoBeprTe THIIOTE3Y 00 OJHOPOTHOCTH BEIOOPOK 13 3amad 1.13, 1.14.
3.14. IIpoBeprTe THIIOTE3Y 00 OXHOPOTHOCTH BEIOOPOK 13 3amaq 1.16, 1.17.



3.15. Pas6eiite BEIOOPKY 3 337a4r 1.6 Ha BE paBHbIE YACTH U IPOBEPHTE TMIIOTE3Y OJJHOPOJHOCTH.
3.16. Pa36etite Be1OOpKY U3 3a1aun 1.7 Ha 1BE paBHBIC YaCTH U IIPOBEPHTE TMIIOTE3Y OAHOPOIHOCTH.
3.17. Paz6eiiTe BBIOOpPKY 13 33/1auu 1.8 Ha J1Be paBHbIE YaCTH U IIPOBEPHTE TMIIOTE3Y OAHOPOHOCTH.
3.18. Pa3zbeiiTe BBIOOpPKY 13 3a1aun 1.15 Ha aABe paBHBIE YacTH U ITPOBEPHTE THIIOTE3Y OJJHOPOIHOCTH.
3.19. B rtabnuue mnpuBeneHa CTaTUCTHKa NoceuleHui caiita «['azera.ru» B ceHTsiOpe u okrsi0pe 2003 roxa,
CTPYNIUPOBaHHAs [0 BpEMEHH IocelieHni. [IpoBepbTe TumoTesy 00 OJHOPOIHOCTH BPEMEHH IOCELICHUs CaiiTa B
CEeHTSI0pe M OKTAOpe.

Bpewmst 0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9
Cenrs10pb 17184 11780 8975 7535 7646 8045 9623 10998 15855
OKTA6pb 18494 14032 11087 9002 8810 9082 11021 12452 17617
Bpewmst 9-10 10-11 11-12 12-13 13-14 14-15 15-16
Cenrs10pb 26815 31681 31913 31604 31658 32454 32920
OKT46pb 29931 36447 37550 36746 35770 36102 36905
Bpems 16-17 17-18 18-19 19-20 20-21 21-22 22-23 23-24
Cenrs10pb 35372 37278 32867 29895 29497 26910 21649 20659
OKTA6pb 41274 43706 36684 33892 32701 27969 23117 20891

3.20. B Tabnuie npuBeeHBI JaHHBIE O PacIpee]IeHnH CBUHIA B IpoOax, 0TOOpPaHHBIX HA JIBYX COCEIHUX
TOPU30HTaX PYIHUKA.

Conepxanue 0.0-0.1 | 0.1-0.2 | 0.2-0.3 | 0.3-04 | 0.4-0.5 | 0.5-0.6 | 0.6-0.7 | 0.7-0.8 | 0.8-0.9
CBHUHIIA
270 M. 1 4 8 18 6 7 5 14 2
305 m. 0 4 10 10 12 12 5 13 6
ConepxaHue 0.9-1.0 |1.0-1.1 |1.1-1.2 | 1.2-13 | 13-14 |14-1.5 |15-1.6 | 1.6-1.7 | 1.7-1.8
CBHUHIIA
270 M. 6 11 9 4 4 2 2 2 1
305 m. 7 7 4 3 1 5 2 0 0
ConepxaHue 1.8-1.9 | 1.9-20 |2.0-2.1 |2.1-22 |22-23 |23-24 |24-25 |2526 |26-27
CBHUHILIA
270 M. 1 4 2 1 0 0 2 1 2
305 m. 3 1 0 0 0 2 2 2 0
ConepxaHue 2.7-2.8 | 2829 [29-3.0 |3.031 |3.1-32 |32-33 |33-34 |3435 |35-3.6
CBHUHILA
270 m. 2 3 1 0 1 1 1 1 2
305 m. 0 1 1 0 0 1 0 0 0
IIpoBeputs runoresy 00 OAHOPOAHOCTH PACIPEIEIICHNSI CBUHIIA HA PA3HBIX YPOBHSIX PyJHUKA.
3.21. B Tabinuiie npuBeieHbI Pe3yJIbTaThl OCHOBHBIX U KOHTPOJIBHBIX aHAIM30B Ha COJICPYKAHUE HUKEIIS B
MPOLIEHTAaX MO OJHOMY M3 YPAIbCKUX MECTOPOKIACHUMN.
OcHoBHOIf anay3 | 0.62 0.68 0.20 0.57 0.31 0.10 0.09 0.58 0.43
KoHTposnbHbIi 0.72 0.68 0.37 0.71 0.52 0.23 0.20 0.88 0.69
aHaIu3
OcHOBHOI1 0.40 0.15 0.49 0.36 0.25 0.13 0.33 0.55 0.18
aHaJIM3
Konrponbusiii | 0.46 0.25 0.69 0.61 0.42 0.17 0.49 0.59 0.22
aHaJIH3
OcHOBHOM aHaIU3 0.20 0.27 0.50 0.38 0.27 0.15 0.34
KonTtponbuslil 0.16 0.33 0.69 0.54 0.38 0.30 0.48
aHaIH3
[IpoBeputs rumoTe3y 00 OMHOPOAHOCTH OCHOBHOM M KOHTPOJIBHOM BEIOOPKH.
3.22. JIyms ipubopamMu B OJTHOM M TOM K€ MOPSAKE U3MEPEHBI MIECTh AeTaleil ¥ MOIYYIeHBI CIeIYIOMIIe
pe3yIBTaTHI (B COTHIX JOJSIX MIJUTUMETPA):
[TepBriii mpubop 2 3 5 6 8 10
Bropoii npubop 10 3 6 1 7 4

[IpoBepuTh 3HAYMMO HITH HE3HAYMMO PA3IMYAIOTCS PE3YJIbTATHl K3MEPEHHH.
3.23. ®u3nueckas HOATOTOBKA 9 CIIOPTCMEHOB ObLIA IPOBEPEHa MPH MOCTYIUIEHUH B CIIOPTUBHYIO IITKOITY, & 3aT€M
ocJie HeJleJu TPEHUPOBOK. MToru npoBepku B 6ajuiaX OKa3aluch CIIETYOLIMH.



UYucno 6ammoB MoTydYeHHBIX IpU 76 71 57 49 70 69 26 65 59
HOCTYIUICHUH B LIKOJIY

UYucno 6anioB MOTyYeHHBIX TOCIe 81 85 52 52 70 63 33 83 62
Hepenn o0ydueHHs

[TpoBepuTh 3HAYNMO MIIM HE3HAYMMO YITy4IIHIACh (PH3UUECKas MOATOTOBKA CIIOPTCMEHOB.
PacyerHo-rpagpuueckas padora «IIpoBepka craTHCTHYECKMX THIIOTE3»

3agaya 1. Ilo maHHBIM BEIOOPKH IPOBEPUTH TMIIOTE3Y O BHJIE 3aKOHA PACIIPEICIICHUS U IIPOBEPUTH €€, HCIOIb3YsI
kpurepuii [TupcoHa npu 3ajaHHOM YpOBHE 3HAYMMOCTH B OTBETE 3aITUCATh BEIOPAHHYIO THIIOTE3Y O BHJIE 3aKOHA
pacrnezeneHus, BbIBOJ, O IPUHATH WIH HEIIPUHATHU TUIIOTE3bI.

3agaga 2. ITo nByM BEIOOpKaM HOPMAaJIBHBIX 3aKOHOB paclpeieIeHIs IPOBEPUTH THIIOTE3Y O PAaBEHCTBE
JUCIIEPCHIA, TP ypoBHE 3Ha4MMOCTH 0,1 caenars BBIBOA O MPUHATU MM HENPUHATHU THIOTE3BI.

3agaua 3. Ilo aByM BbIOOpKaM HOpPMAaJIbHBIX 3aKOHOB PaclpeelICHUs IPOBEPUTH THIIOTE3Y O PABEHCTBE
TeHEPANIbHBIX CPEJHMX, [TPH 3aJAHHOM YPOBHE 3HAUYMMOCTH CIENIaTh BBIBOJ O IIPUHATH WM HEMPHHATHH
TUIIOTE3BI.

3anava 4. Ilo nByM BbIOOpKaM HOpPMaJbHBIX 3aKOHOB pacHpeaeeHHs IPOBEPUTH FHIIOTE3Y O PABEHCTBE CPETHHUX
3HAYEHUH, IPU 33JJaHHOM YPOBHE 3HAYKMMOCTH CJEJIaTh BBIBOJ O IPUHITY WU HEIIPUHATUU TUIIOTE3bI.

3anaua 5. [Ipu npoBeneHnu nl UCIBITAHMI B IEPBOH CEPUU YUCIIO OIarONPHUSTHBIX UCXOJ0B paBHOM1 , BO BTOPOi
cepHH U3 N2 1cXo/10B paBHsuIock m2. IIpoBepuTh rUIIOTE3y O PAaBEHCTBE BEPOSITHOCTEH OIaronpusaTHOTO HCX0/1a B
JBYX, IIPH 33JaHHOM YPOBHE 3HAaYMMOCTH CIEJIATh BBIBOJ O IIPUHATH WA HEIIPUHSATUU TUIIOTE3BL.

3amgaya 6. [To 1aHHBIM JIBYX BBIOPOK ITPOBEPHUTH THUIIOTE3bI O 3HAUMMOCTH BEIOOPOYHOTIO PAaHIOBOTO KO PHIIMEHTA
Cnmpmena n Kennana, npy 3a1aHHOM ypOBHE 3HaUYMMOCTH CZEIATh BHIBOA O IPUHSATH WIN HENPUHATHH THIOTE3HI.

PacueTno-rpajguyeckas padora «KoppenssumoHHbIiiaHATU3>
3ananue 1
1. [locTpouTs MHHEHHOE YpaBHEHUE TAPHOH PETPECCHH;
2. PaccunTath TUHEHHBIH KOADPHUIUEHT MApHOW KOPPEISILIMU U CPETHIOI OLIHOKY armpoKCHMAaIINH;
3. OLEeHUTh CTATUCTUYECKYIO 3aBUCUMOCTD MapaMeTPOB PErPECCUH U KOPPETAIUH (C ToMoIIbio F-kpurepust
@umiepa u T-cratuctuku CThIOIEHTA).

3ananue 2
1. TlocTpouTh YpaBHEHHE APHOM PETPECCHU B BHJIE HEJMHENHON (yHKIMU: CTENEHHON ¥ = ax” , 9KCTIIOHEHTHI y =
ae’ ,IoKaszaTenpHol y = ab®, mo6oii Ha BEIOOD;
2. JI7st OLlEHKH apaMeTpOB MOAENb JIMHEAPU3UPYETCS ITyTEM JIOrapu(MHUPOBAHUS WM TIOTEHIIMPOBAHNS;
3. Onpenensiercs K03(QOUITUESHT HTACTUIHOCTH ¥ HHACKC KOPPEIIIIT;
4. 3HaYMMOCTH OTIpeIeNseTCs Mo Kputepuio duiepa.
Hcxonnble naHHbIe OJIs pELeHUs 3aa4 IpUBeAeHb! B Tabnuie 1.
Hcxonnble naHHbIC A7 3aaHust |

1414333106 1235143351 5243223313
2311431431 6434232331 4614534245
2641334131 0146474135

Kpurtepuu onenku pacueTrHo-rpaguyeckoii padoTsi:

PacuerHo-rpaduueckas paboTa olieHUBAaETCS IO OATBHO-PEHTHHTOBOM CHCTEME, MaKCUMAaJbHEIH Oain-10, u
BKJIIOYAET CJIEYIOLINE KPUTEPHH:
1. KauecTBO M IpaBUIBHOCTDH BBINOJHEHHBIX PACYETOB 110 3aa4aM- MAKCHMAJIbHBIHA 0a1 -5 6a/10B
- PT'P BBITIOJTHEHA ITOTHOCTHIO, 3a/IaHUS BBITIOHEHBI IPABUIIBHO, BHITOJIHEHHEBIC PACYCTHI BEPHBI -7 0aJLIOB.
- PI'P BhINIOJTHEHA MTOJTHOCTHIO, X0/ PEIICHUS 3aIaHUI BEPECH, IMEIOTCSI HETOYHOCTH B pacderax — 0-5 Oaiios.
- PI'P BrmosHEHa HE TOTHOCTEIO — () OaIIoB.
2, Coaep:xaHue H Ka4yecTBO OTBETOB HAa BONPOCHI, IOCTABJIEHHbIE
NpenoaaBarejieM B X0/1e 3alIUThI pacyeTHO-Tpaduyeckoii padoThl MAKCUMAJbHBIN 021 -5 6217108
— JlaH ONHEIH, pa3BepHYTHI OTBET HA TIOCTABIICHHEIH MTPErro1aBaTelIeM BOIpocC — 5 OaiioB
- Jla" HEOCTaTOYHO TIOHBIA OTBET, CTY/ICHT HE BIIAJICET IIIyOOKUMH 3HAHUSMH I10 pa3/ieiny, IeHCTBYET o
anroputMmy 0-5 6amios.
- OtBeT npencTapisieT co00i pa3po3HEHHBIE 3HAHKS C CYIIECTBEHHBIME OIINOKaMu 1o Bompocy — 0 6aymroB



MuHHCTEPCTBO HAYKH | BBICIIETO 0Opa3oBanust Poccuiickoit demeparim
DenepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICILIETO 00pa30BaHUS
«CEBEPO-BOCTOYHBIN ®EJIEPAJIBHBINM YHUBEPCUTET UMEHU M.K. AMMOCOBA»
Texamueckuii uHCTUTYT (Ppumuan) ®LCAOY BO «CBOY» B r. Heprourpu

Kadenpa matemaTuku 1 "HOOPMATHKH

TecToBBIN MaTepuaJ
1. Ykascume 3axonnt pacnpet)eﬂenuﬂ U munst Cﬂy'laleblx 6eJ1UHYUH K KOMOPbIM OHU RPUMEHUMDbL
OMHOMUATHHBIN 3aKOH PACIpPEeNCTICHIS COCTABISECTCS IS

| ANCKPEeTHbIX BENNYUH e
a. Ortser 1 J

HOPMAJIbHBIN 3aKOH PacIpeAeICHUs COCTABIAETCS s

HenpepbIBHbIX BEANUYNH ¥

b. OtBer 2|
PaBHOMEPHBIN 3aKOH PACIPEICICHHS COCTABIISCTCS IS

ANCKPETHbIX BEJINYUUH w
c. Ortsert 3 J

MOKa3aTeabHbINA 3aKOH pacuopeaciacHus COCTABIACTCA JIsA

HenpepbIBHbIX BEANUYNH ¥

d. Ortser 4
2. Yenoensvie sapuanmeor no gpopmyne: U=(x-C)/h
C

| cepeavHa BapMaLMOHHOro psAa j
a. Otger 1
U

YC/IOBHbIE BapMaHTbI j

b. OtBeT 2| P
h

| VHTEPBaN MEXAY COCEAHUMU BapuaHTamu j
c. Ortser 3
3. B kauecmee xapakxmepucmuku 6apuayuoHHO20 pA0a UCHOIb3YION MEOUAHy, M. e. maKoe 3HaueHue

sapoupyrouezo npusHaKa
Kotopoe coBnanaer co cpeJHUM 3HaUEHUEM
PaBHO cpenneli B3BelIEHHON

KOTOPOE MPUXOIUTCS HA CEPEIUHY YIOPSIIOUYCHHOTO BAPUAIIMOHHOTO Psia
Bepoamnocmo evinadenusn 06yx 6 npu 2 6pocanuax uzpaivHoi Kocmu 6ydem pasHa

1/36 . 2/36 L 35/36
Boioopounoii cosoKynnocmuio, unu 6bl00pKoil, HA3bI16AIOM

Hucnepcuro cinyyallHOW BETUUHHBI
COBOKYITHOCTB CITy4aifHO OTOOpaHHBIX 00BEKTOB
HYJIEBYIO THIIOTE3Y

00BEM COBOKYITHOCTH
TI'enepanvhoit co80KyRHOCMbIO HA3bI6AIOM COGOKYRHOCHb 00bEKM 06

U3 KOTOPBIX IPOBOIUTCS BEIOOPKaA
CITy9aitHO OTOOpaHHBIX OOBEKTOB

HYJIEBYIO THIIOTE3Y

oooEEEOOO"AR>E O

00BEM COBOKYITHOCTH

7. ana évioopka o6vema n. Eciu kaxcowlil snemenm evl00pKU ygeauuums 6 5 paz, mo evl6opouHoe
cpeoHee:
C He uzmenurcs. C YMenpmTes B 5 pas.
-
C YBemmunres B 25 pas. = YBenuuutbed B 5 pas

8. /na nonyuenusa omHoCUmMenbHuIX 4ACcmom HeodxXo0umo:



O

COOTBETCTBYIOIIYIO YaCTOTY Pa3JEeIUTh HA CYMMY BCEX 4acTOT
COOTBETCTBYIOUIYIO BAPHAHTY PA3JEIUTh HA CYMMY BCEX 4acTOT

CYMMY BCEX YaCTOT Pa3JeIUTh HA COOTBETCTBYIOILYIO YACTOTY
Ecnu eéce 3nauenun npusnaka yeenuuums ¢ 16 pas, mo oucnepcus

=00

yBenuautcs B 256 pa3

YBEIMIHUTECS B 16 pa3

0

HE U3MEHUTHCS
Ecnu yacmomboi 6cex 3navenuii npU3HaKa yeeaudums 6 7 pas, mo cpeonssn:

~
S

HC U3BMCHHUTCA
YBEIINMYUTHCA

YMEHBIINTCA

Ooo0onn

W3MEHEHHE CpeIHEH MpeIcKa3aTh Hellb3s

11. K xapaxmepucmukam nonoxycenus omHocameca:
[
Cpennee B3BEIIICHHOE
v
MeIuaHa
r
JACTIEPCHSI
v
MoJa

Cpe/iHee KBaJpaTuiecKoe OTKIIOHEHHE
Koagppuyuenm sapuayuu menee 10%, umo smo ooo3nauaem:

Bapuanusa CJ'Ia6aH, COBOKYITHOCTH Ka4€CTBEHHO OJHOPOIHA

Bapuanus YMEpEHHas1, COBOKYITHOCTh KaU€CTBEHHO OJHOPOAHASA

FmO0Os 7

Bapuallys CUIbHAsl, COBOKYITHOCTh KA4€CTBEHHO OJHOPOIHAS
13. Jlomanasn, ompe3ku Komopoii coeounaom moyuku ¢ koopounamamu (x1,nl), (x2,n2), ... (xk,nk)
Ha3vleaemcs:

[lonmuronom gacTot
I'ucroprammoit yactor

KommysstHTOM wacToT
14. Moooit nazvieaemcsa eapuanma

HanboJIee YacTo BCTpEUarOmasAcsa B JaHHOM BapHallMOHHOM DALY

SBIISIFOIIIASICSL CEPEAMHON BapUalMOHHOTO psizia
15. Hakonnennaa uacmoma onpeoeienHoll 6apuanmsl OAY4AemMca:

CYMMHPOBAHHEM BCEX YAaCTOT BapUAHT, NPEIUIECTBYIOIINX JAHHOM, C YACTOTOW 3TOM BapUaHTHI.

BBIYMTAHHEM BCEX YaCTOT BapHaHT, IPEANIECTBYIOIIUX JJAHHOW 13 00111ero 00beMbl BHIOOPKH.

16. Oovem evibopxu 1, 2, 2, 2, 3, 3, 4, 4, 6 pasen...

= 9 L 2 L 3

17. Ilonuzon pacnpeodenenus mMoIHcHO ROCMPOUMb O U300PAIHCEHUA OUCKPENMHO20 6APUAYUOHHO20 PAOA.
B smom cnyuae ocu abcyucc eviouparom

C
C

MPaBYIO TPaHUILy HHTEPBAJIA

JIEBYIO TPaHMIly HHTEpBasIa



CepellMHy UHTEepBaja
18. Cnyuaitnas éenuuuna pacnpeoenena pagnomepro na ompeske [0, 2]. Ee mamemamuueckoe oxncuoanue
pasno

1 G 0,5 G 0,85

Cobbimuil KaKozo 6u0a u3 nEPevucieHHbIX He Cyuiecmeyem ¢ mouKu 3peHus meopuu eepoasmuocmeii?
JIOCTOBEPHOE
HEBO3MOXHOE
pemaromiee

ciy4aiiHoe
Cymma ecex OMHOCUMENbHBIX YACHIOM PAGHA

1 G 0,5 G 0,85

RO 0O0:sA

Ykazamo eepnoe onpedenenue. Mamemamuueckoe oxncuoanue cay4aiinoi 6eUYUHBL — IMO
HayvaJbHbIM MOMEHT NEPBOT0 MOpPsIKa

LIEHTPAJIbHBIA MOMEHT LIEPBOTO MOPsIIKA

aoonoos

LEHTPaIbHBI MOMEHT BTOPOTO TIOPsIIKA

22. 15% ecex myscuun u 5% ecex sncenwyun — oanvmonuxu. Hayzao evibpannoe nuyo oxazanocs
0ansmonukom. Bepoamnocms mozo, umo 3mo myxscuuna, pagHa (YUcio MyM#cuuH u HceHujun cCuumaemcs
00UHAKOBbIM).

0,75
OTBeT

23. B cpeonem karcooe comoe uzdenue, npouszeooumoe npeonpusamuem, oegpekmnoe. Ecnu ¢3amo 2
uzoenus, KaKoea 6epPOAMHOCHL MO20, YMO 00a OKAXNCYMCA UCHPABHbIMU?

0,98
OTBeT

24. Bepoamnocmo nosaenenusn coovimua A 6 ucnotmanuu pasua 0,1. Cpeonexkeadpamuueckoe OmgioHeHue
yucna nosaenenus coovimus A 6 00HOM UCHBIMAHUU PAGHO:

0,3
OrtBer

25. Cummempuunyio monemy opocarwom 2 pasa. Ecnu evitnaoaem 0 2epoos, mo uzpox naamum 20 pyoneit.
Ecnu evtnaoaem 1 2epo, 1 pewrémra, mo uzpox nosyuaem 5 pyoneu. Ecnu evinadaem 2 zepoa, mo uzpok
nonyuaem 10 pyonei. Mamemamuueckoe 0xcudanue gbluzpoluia pagHo:

0,75
OtBer

26. Yenoeseky, oocmuzuiemy 20-nemnezo 6o3pacma, eepoamuocms ymepems na 21-m 200y yHcu3nu pagna
0,01. Bepoamnocmo mozo, umo u3z 200 3acmpaxosasuiuxcsa uenosek é eo3pacme 20-mu n1em poeHo 00uUH ympem
yepes 200, pasna

0,271
OTBeT

27. Bepoamnocmo eviuzpams ¢ kocmu pasna 1/6. Hepok oenaem 120 cmasok. Ymoowt cocuumama
6EPOAMHOCHb M020, YO YUCI0 8blUZpblUieil He Oydem menbuie 15, morcHo 6ocnonb3zoeamsca:

MyaBpa-Jlannac
OTBeT yaep

28. Bepoamnocmo mozo, umo 0om morcem czopems ¢ meuenue 200a, pasna 0,01. 3acmpaxoeano 500
00m06. Ymoowsl cocuumams 6epoAMHOCHL MO20, YIMO C20pUM He Do1ee 5 00MO08, MOHCHO 60CROIB3IOEAMBCS

dopmynon:
MyaccoHa
OrtBer

29. Buvioopky, npu komopoii omoopanuwlit 00vexm (neped omoopom ciedyrouiezo) 6036pauiaemcs 6

*
CCHEPAIbHYIO CO60OKYRHOCHIb HA3bl6ACMCA:

NOBTOPHOW
OtBer

30. U3 nepeuucnennvix Huxice RPUIHAKOE OUCKPCHHBIMU AGTAAIOMCA:
00éM 6bInyCcKaemMol nPOOYKyuu (MIH. wm.);
svlpabomka 0emaleti Ka)covim pabodum 3a 00uH OeHb (wm.).



‘ 2

OTtBer
31. Kax 0603nauaemcsa o6vem 6b160pounoil co60KynHocmu
n
OTtBer
32. Pacnpeoenenue npodannvlx Ha ayKyuone 00auzayuil RO ypoGHI0 UX HOMUHAILHOU 00X00HOCHU

Xapakmepuzyemcs OaHHbLWU:

HomunanpHast 10X0ZHOCTE oomramuid, % | 24-28 | 28-32 | 32-36 | 36-40
Jlonst mpogaHHBIX obnurayii, % 15 34 24 27
MeuaHHbBIM SIBJISIETCS. MHTEPBAN: (BBEAUTE CPEANHY TAaHHOTO HHTEpBalia)

30
OrtBer

33. Pezynomam namu uzmepenuii pagen 1, pezynomam mpex usmepenuil pagen 2 u pezyiomam 00H020
usmepenus pasen 3. Boioopounoe cpeonee pagno....(oKpyznume 00 comupix)

1,56
OtBer

34. Pa0 pacnpedenenun npedcmasnen ¢ euoe:

120 3 [4
[pl0.11][0,222][0,3333][7]
Haiitu p4

0,3347
OrtBer

35. C nomouip1o Kakozo euoda zpaghuros paoda pacnpedeieHusn uzooparcaiom UHmMepeaIbHble
sapuayuonnble psovl

rmcrorpaMmma

Otser
36. Cnyuaiinaa eenuuuna X pagHoMepHo pacnpedenena Ha ompeske [3;7] ee nnomnocms pacnpedenenus
Ha 0aHHOM ompe3Ke Oydem

1/4
OTBeT

37. Cnpoc Ha MecOAnKOBCKUE KPEOUnbl ¢ PAZHBIM CPOKOM RONb308AHUA XAPAKMEPUIYEMCA CLEOYIOWUMU
OaHHbIMU:

Cpok, nHei 17 14 30

KonugectBo nmpenocraBieHHbIX 48 16 60

KPE/IUTOB

Onpenenute Moay

30
OTBeT

38. Bapuanme, komopasa npunama é Kauecmee j1034#CHO20 HYJI, COOMEEHNCHEyen YCl06HAA 6apUARMA,
PpasHas Hywo

= L
Bepno HesepHo
39. Buvioupas cnyuaiitnvim oopazom omeemot (U3 06yX anbmepHAMUGHBIX 6APUAHM OB, COOEPIHCAULUX

npasunvhblii omeem) na 10 paznvix 60nPOCO6, 6ePOAMHOCHIL OMEEMUMb NPAGUILHO HA 6ce 60onpockl pasha 10-
2

1

L

Bepno Hegepno
40. Buvioopounan cosoxynnocme cooepiicum KoOHeuHoe YUC0 00bEeKmos
-
= Bepno > Hesepno
41. T'enepansnas co60KynHocmb co0epicum KOHEeYHoe YUCi0 00beKmos
e O
Bepno Hegepno
42. /lna cocmaenenus GuUHOMUATIBLHOZ20 3AKOHA pacnpedenenusn ucnoas3yiom gopmyny Ilyaccona
L]
Bepno o Hegepno

,ZI./'I}I ynpouienus 8bIUUCTICHUTL UCnoab3yrom ycCjilo6Hble eapuanmasl

e

Bepno Hegepno
Humepean zpynnupoéKu ¢ HaUMeHbULel YaACMOMOil HA3bl8AEMCA MOOAbHBIM.

O

BepHo Hesepao

Ox @& 0O



45. Koagppuuyuenm skcyecca ona cayuaitnoil éeaudunvl, pacnpedeneHtol no HOpMaabHOMy 3aKOHY, DA6eH
Hy10

=

Bepno Hegepno
46. Kymynamuenas kpusas ( KyMyaama) noayuaemcsa npu u3oopax;ceHuu apuayuoHnozo paoa ¢
HAKONJIEHHBIMU YaACIMOMAMU UTU OMHOCUMETbHBIMU YACHOMAMU 8 RPAMOY20IAbHOU cucmeme KOOpOouHam

= C
BepHo Hesepao
47. Haxkonnennasa uacmoma — 3mo cymma 4acmom 0aHHO20 U 6cex nPeouleCmeyioujux UHmMepeanos
-
= BepHo L Hesepao
48. OCHOGHBIMU ITIEMEHRMAMU CHAMUCIMUYECKUX PAO08 pacnpedesieHus A6NAI0OMCA 6APUAHMA U YaACIOma
-
= BepHo L Hesepao
49. Ilpu evtuucnenuu 6o1600poOYHOI OUCHEPCUN 011 YMEHbUIEHUS OWMUOKU, 8bI36AHHOU ZDYRRUPOGKOUL
(ocobenno npu manom yucie unmepeanos), oenaiom nonpaexy ILllennapoa:
= C
Bepno Hesepno
50. Pagnocmoawumu Hazpléaiom 6apuanmsl, KOMopule 00pazyion apugmemuiecKyio npozpeccuio ¢
paznocmoio h
Bepno > Hesepno

Ykazamo eéeprnoe onpedenenue. Bepoamnocmuio codovimusn nasvleaemcs:
OTHOILIICHUE YHCIIA UCXOJI0B, OJIArOIPHUSITCTBYIOIIUX MOSIBICHUIO COOBITHSI K OOIIEMY YHCITY UCXO/I0B
CyMMa 4rcia UCXOI0B, OJaronpUsITCTBYIOIINX TTOSBICHHIO COOBITHS U OOIIEro Yhcia HCXOA0B

HpOI/ISBCI[CHI/IC qucia uCxXoa0B, 6HaFOHpH}ITCTByIOH.[I/IX MOSIBIICHHIO COOBITHUS Ha 0611.[66 YHUCJI0 UCXOO0B;

OO0RRAE

PasnocTh uncia HCXO0JI0B, 6HaFOHpI/I$[TCTByIOH_[I/IX MOSIBJICHHIO COOBITUS U 061].[61"0 qucia ucxoJg0B

LLikana oueHMBaHUA:

MpoueHT BbINONHEHHbIX TECTOBbIX 3aAaHuUMi Konunuectso HabpaHHbIX 6annos
91% - 100% oTanyHol06annos
81% - 90% oTAn4yHo96annos
71% - 80% xopowo86annos
61% - 70% yaoBneTsoputensHo7 6annos
51% - 60% y40BAeTBOpPUTENLHO6 Hannos
<50% HeyaoBneTBopuTenbHoO 6annos
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«CEBEPO-BOCTOYHBII ®EJIEPAJIbHBINA YHUBEPCUTET UMEHU M.K. AMMOCOBA»

AN Lo~

I.

Texamueckuii uHCTUTYT (Ppumuan) ®LCAOY BO «CBOY» B r. Heprourpu

Kadenpa matemaTuku 1 "HOOPMATHKH

MpaKTnyeckne 3aHATUA

Iepenucamv mexcm 3a0auu, 3amMeHsis 6ce NAPAMEMPyl UX SHAYEHUIMU OIS Peaemozo 6apuanmd.
Onpedenums UCnbIMaHUs U SIeMeHMaphble COObIMUSL.

Onpedenums ucciredyemvie coObImusl.

Yemanosume, kaxue popmynel cnedyem ucnonb3o068amo Ol GbIMUCIEHUL U 6bINOIHUING NOCAEOHUE.

Ne
BapHaHTa

1.1. 3agaua

1.

DKCHEepUMEHT COCTOMT B PaJHOJIOKALIMOHHOM OOHapyXeHHH BO3AyliHOW uenu. Habiromaembiid
pe3yJIbTAaT - MOJIOKEHHUE CBETSIIETOCs MATHA HA SKpaHe WHAUKATOpA IIEJIH, UMEroIero popMmy kpyra
panuyca 15 cM, B cucTeMe JIeKapTOBBIX KOOPAWHAT C HA4aJOM, COBIMAAIOIINM C LIEHTPOM 3KpaHa.
Omnucatp Q u coObiThs: A={11e]1b HAXOUTHCSI BO BTOPOM KBajipare }, B ={1iesib HaXOIUTHCS B Kpyre
panmyca 10 cMm, mEHTp KOTOPOTO COBIIAJaeT C IIEHTPOM 3KpaHa}, C={Ienb HaXOAWUTCSI B KpyTe
pajpyca 5 cM, IEHTP KOTOPOTO CIBUHYT Ha 2,5 ¢M BJ0Jib ock OX B OTPUIATEIbHOM HAIPABJICHUH }.

PaccMaTpuBaeTcs SKCHEPUMEHT: MaTd Ha IIEPBEHCTBO CTPaHbI 1Mo (QyTOOIYy MEXKAy KOMaHIaMH
«/lnnamo» u «Cnaprak». Onucats Q U coObITHsA: A={BbIUTpana komanaa «Jlunamo»}, B={urpa
OKOHYMJIach moOemol omHoW m3 KomaHny, C={mrpa okoHumwiace co cdetoM 3:1 B HOIB3y
«Cnaptakay }, D={B urpe 3a6UTO HE MEHEE TPEX T'OJIOB}.

Ha otpeske [a,6] Haynady cTaBUTBCS TOYKa. IlycTh X — KOOpJHHATA 3TOM TOYKH. 3aT€M Ha OTpPE3Ke
[a,x] Haymady cTaBUTHC elle OlHa TOYKa ¢ KoopauHatol y. HabonaeMslit pe3ynbTar — napa 4uced
(x;¥). Onucarp Q u coObIThs: A={BTOpasi TOYKa OJIKE K MPaBOMY KOHIy OTpe3Ka [a,6], 4yeM K
neBoMy }, B={paccrosiHre Mex 1ty ByMs TOYKaMH MEHBIIIE [TOJIOBUHBI JUIMHEI oTpe3ka }, C={mnepBasd
TOYKa OJIMDKE K JIEBOMY KOHILy OTpe3Ka [¢, 6], 4eM K IIPaBoMYy |.

Wgan u [letp moroBopmimck 0 BeTpede B onpeneneHHOM Mecte mexay 11 u 12 gacamu. Kaxmprii
MIPUXOUT B CITy4aiHBI MOMEHT YKa3aHHOTO IPOMEXKYTKA 1 XKJET MOSBICHUS IPyTrOro 0 UCTECUEHHS
yaca HO He Oonee 15 MUHYT, mocie dero yxoaut. Habmromaemelit pe3ynsTar — mapa 4ucen (X,y), Tae
x — Bpems npuxona Iletpa, a y — Bpems npuxoza MBana (Bpemst HCUUCIICHUS] B MUHYTaX, HAUUHAS OT
11 gacoB). Omucats Q u coOsrtust: A={Ilerp mpuren mociue 119acos 45 munyT}, B={Iletp npumen
mocne MBana}, C={Bcrtpeua He coctostnace }, D={Ilerp >kman l1Bana Bce 00yCcIOBICHHOE BpeMs 1 HE
JIOMKIATICS }.

PaccmoTtpum cityuaiinblil skciepuMeHT u3 3anaun 1.4, Onucars Q u coObiTus: A={IBaH npuien 10
11 gacoB 45 wmunyt}, B={MBany nHe npunuiocs xmnarb llerpa}, C ={BcTpeua cocrosacs},
D={BcTpeua cocrosutace nocie 11 yacoB 30 MuHYT}.

PaccMoTtpum cityuaiinbiil SKciepuMeHT 13 3a1aun 1.4. Onucats Q u coObiTus: A={}IBaH orno3xan Ha
BCTpeuy }, B={Tor, kTo npuren nepebiM, npuiuen 10 11 yacos 30 munyT }, C={BcTpeua cocTosiiack,
KOTJIa JI0 9aca OCTaJoCh 5 MHUHYT}.

[IpousBenenHo Tpu BeICTpena u3 opysxus 1o nennd. CoosiTie A, ={momnaganue, pu KakoM BEICTpETIE }.
Omucate (2 U coObITHS: A={poBHO OIHO TomagaHue}, B={xors Obl omHo momamanue}, C={He
MeHbIIIe IBYX nonaganuii }, D={monananue He paHplIe, YeM IPU TPETHEM BBICTpEIE }.

OKCIIEpUMEHT COCTOUTCS B U3MEPEHUH Pa3MepOB M300paKeHUS Ha KpaHe HOBOW OTIBITHOM MOJIEIH
TEJIEBU30pPa, TOJBKO YTO MPHUCIAHHOH ¢ 3aBoja. HabmogaeMblil pe3ysibTat — mapa guceln (x; ), Tae X
— pazMep U300pakeHHUs1 IO TOPU3OHTAIIH, Y — pa3Mep U300pakeHust o BepTHkaiu. o onbita 66110
W3BECTHO, YTO M300paKCHUE HA IKPaHE TEJICBU30pa JOJDKHO UMETh pa3Mmep auaroHamu ot 60 mo 75
CaHTUMETPOB. M3BECTHO TakXkKe, 94TO pa3Mep U300paKCHHsS MO0 TOPU3OHTAIIM, OOJIBIIEC YeM pa3Mep
U300paKeHHs 10 BEPTHKAIIM, HO He Oosee ueM B 4/3 pasza. Onwucats (2 U coObITus: A={pa3mep 1o

ropusoHTanu 6osbuie 50 cM}, B={pasmep no nuaronanu Gonbie vem 204/41 cm}, C={pasmep no
BepTHKaIH Oouiblue, yeM 40 cM}.

IMonOpackiBaroTCs BE UTpasibHbIe KOCTH. Onucath Q v coObITHS: A={4rcia 0OYKOB Ha 00EUX KOCTIX
coBmagaT}, B={cymma oukoB uetrHa}, C={cymma oukoB He MeHbme 5}, D={mpomssenenue
BBITIABITNX OYKOB PaBHO 6}.




10.

CoOpiTust A, B u C 03Ha4aroT, 4To B3SITO XOTS OBI 1O OJHOM KHHTE M3 TPEX PAa3TMYHBIX COOpaHUi
COYMHEHHMH, KaXI0€ HX KOTOPBIX COIEPXKHT, 1O KpaiiHeit mepe, Tpu Toma. CoObitus A u AK

03HAYAIOT COOTBETCTBEHHO, YTO U3 MIEPBOr0 COOpPAHUS COUMHEHUI B3sIThI S, a 13 BToporo K ToMoB.
Yrto o3nauaroT cobbiTus: a) A+B+C, B) ABC, ¢) A1+B;3,
1) (A1B3+B1A3)C?

11.

W3 Tabmmiel ciydailHBIX 4Yuces Haynady B3sTo oxHO uncio. CoOeitne 4 — BBIOpaHHOE YHUCIIO
JENUTHCS Ha 5; COOBITHE B — maHHOE YHCIIO OKaHYMBaeTca HyleM. UTo o3HauaroT coObITHa 4 — B u

AB.

12.

[posepstorcst wetbipe n3pemus. CoObiTne A — XOTS OBl OJHO M3 MMEIOIINXCS YeTBIPEX M3AEIUH
OpakoBaHHOe, coObITHE B — OpakoBaHHBIX WM3JENUI CpeAn HUX HE MeHee IBYX. UTO O3HAYaroT

pOTHBONOJIOXKHBIE coObITH A u B ?

13.

DJeKTpUYECcKas IeMb C AIeMeHTaMu a, b, ¢, d ompeneneHa Ha cxeme. A={BBIXOJ U3 CTPOSI AIEMECHTA
a}, B={Bbixox u3 crpos snementa b}, C={BBIXOJ M3 CTPOs dJIeMEeHTa C}, D={BbIX0J U3 CTpOS

snemenTa d}. 3amucars BeipaskeHus 1is coobituii E u E | eciu E={pa3psIB B nenu}.
| [ I

. |
a L b | LS |
E

14.

DJIeKTpUYECKas IeMb C AIeMeHTaMu a, b, ¢, d ompeneneHa Ha cxeme. A={BBIXOJ U3 CTPOSI AIEMECHTA
a}, B={Bbixom u3 crpost snementa b}, C={BBIXOA M3 CTPOs dJIEMEHTa C}, D={BbIXOQ H3 CTPOS

snementa d}. 3anucars BeIpaxeHus 1 cobbituit Eu E | eciiu E={pa3psbIB B Lenu} .

1 1
L2 | L b |
|%|—|C|

15.

DJeKTpUYECcKas IeMb C AIeMeHTaMu a, b, ¢, d ompeneneHa Ha cxeme. A={BBIXOJ U3 CTPOSI HICMECHTA
a}, B={Bbixom u3 crpost snementa b}, C={BBIXOJ U3 CTPOs dJIeMEeHTa C}, D={BbIX0J U3 CTpOS

snemenTa d}. 3amucats BeIpaxkeHus 1us coobituii E u E | eciu E={pa3psIB B nenu}.

1 1
|a|‘|b| L C |

16.

DJIeKTpUYECKas IeMb C AIeMeHTaMu a, b, ¢, d ompeneneHa Ha cxeme. A={BBIXOJ U3 CTPOSI AICMECHTA
a}, B={Bbixom u3 crposi snementa b}, C={BBIXOJ M3 CTPOs dJIeMEHTa C}, D={BbIX0J U3 CTpOS

snemenTa d}. 3amucats BeIpaskeHus 1ua coobituii E u E | eciu E={pa3psIB B uenu}.

a

(o f—1 b ]

-]

17.

MaImHHO-KOTEeNNbHAsl yCTaHOBKA COCTOMT M3 JIBYX KOTJIOB M 01HOI MarHbl. CoObITHS: A={ManHa
ucnpaBHa}, B.={ k-ii korenm wucmpaBmen }, (k=1,2), C={ MamMHHO—KOTENbHAs YyCTAaHOBKa

paboTocnocobHa, €M UCTIPaBHA MalIMHa | XOTs Obl ouH Koten}. Boipasuts Cu C uepes A u By.

18.

CynHO IMeeT OJTHO PYJIeBOE yCTPOHCTBO, UETHIPE KOTIA U 1Be TypOUHBL. COOBITHSA: A={HCIIPaBHOCTh
pyiaeBoro ycrpoiictBa}, B« ={ucmpaBHocTh kK-ro korma}, (xk=1,2,3,4), C; = {mcnpaBHOCTH j-#
Typbunst}, (j=1,2), D={cymHo ympasnsemoe}. CoOriTne D mpomcxomuT B TOM ciydae, KOTAa
HCIIPaBHEI PyJIEBOE YCTPOHUCTBO, XOTA OBl OAMH KOTENT U XOTs OBl 01Ha TypOuHA. BRIpa3suTh cOOBITHS

Dwu D uepes A, Bcu C;.

19.

[Ipubop cocTout u3 AByX OJIOKOB MEPBOTO THUMA U TpeX OI0KOB BTOporo Trma. CoosITHs: A (k=1,2)
— UCIpaBeH Kaxpli 0ok nepsoro Tuna, Bj (j=1,2,3) — ucnpasen j — 610k Broporo Tumna. [Ipudop
HCIIPABEH, €CJIN UCIIPABEH XOTs Obl OAWH OJIOK IIEPBOT0 THIIA M HE MEHee JIBYX OJIOKOB BTOPOTO THIIA.
Bripazutb cobbitie C, 03Havaromee HCnpaBHOCTh prbopa, uepe3 A u B,

20.

Jlist KOHTPOUISL KauecTBa U3 MapTHU M3 0TOUpaeTcs TpH dK3eMInisipa. OHU MPOXOAAT BHEITHUN
OCMOTp, U BCSI apTHs IPUHUMAETCsI, eci HeT aedexToB. Eciu Bece Tpu u3enust UMeroT aedexT, To
napTusl MpU3HAETCsl HEroAHOW. B npyrux ciyuyasx HpoM3BOIHUTCSA [IOMOJIHUTENIbHAs IpOBEpKa
n3eIuid Ha pabOTOCIIOCOOHOCTD, a MapTHs MPHU3HACTCS TOJHOM, €CIIM BCe M3/ENUS 3Ty HNPOBEPKY
Bblepkann. CoObITHS: A — i-51 JeTanb He UMeeT BHEIIHHX AedekToB, Bj — j-s1 nerans BblIepxaia
JIOTIOJTHUTENBHYIO TPOBEpPKY. Bripazuth codbitie C, 03Havaromee roqHOCTb MapTuH, Yyepe3 A; nim
Ai nu BjA




II. CrnoBo (tabmi.1) cocraBieHO U3 KapTOUeK, HAa KaXIOil M3 KOTOPBIX HamucaHa ojHa OykBa. 3aTeM KapTOYKd
CMEIIUBAIOTCS U BRIHUMAIOT 0€3 BO3BparTa 1o o HOH. HaliTh BepOsSTHOCTH TOTO, 4TO OYKBBI BEIHUMAIOTCS B TTOPSIKE
3aJ]aHHOT'O CJIOBA.

Tabnuya 1
Ne Ne
CnoBo CnoBo
BapuaHTa BapuaHTa
1. I[TPOI'PAMMUCT 2. HEITPEPBIBHOCTD
3. CTATUCTUKA 4. DJUIUIIC
5. I'EOMETPUA 6. KOOP/IMHATA
7. MATEMATUKA 8. IMPOCTPAHCTBO
9. TPUT'OHOMETPUA 10. MHOT'OYJIEH
11. I[TOCJIEAOBATEJIBHOCTb 12. PEIIEHUE
13. I[MTEPEMEHHASI 14. I[MTPOOBPA3
15. I[MTOBEPXHOCTb 16. YPABHEHHUE
17. JANODOEPEHITNAIL 18. ACUMIITOTA
19. I[TPOI'PAMMUPOBAHUE 20. UCCJIIEAOBAHUE

III. B ypue comepxutcs K uepHbix u H Oenbix mapo. CiyyaiiHbIM 00pa3oM BbIHMUMalOT 6 miapoB. Haiitu
BEPOSITHOCTH TOTO, YTO CPEN HUX UMEETCS:

1) M GenbIx mapos;
2) MeHble, 4eM P OelnbIX 1apoB.;
3) xots Obl oguH Ol map.
3naueHus napameTpoB K, H, M u P 1o BapuaHTaM IpUBEJCHBI B Ta0J.2.

Tabauua 2

Ne
Bapman | 1 |23 |4 |5|6|7|8|9|10|11|12 |13 |14 |15|16 |17 |18 |19 |20
Ta

K|5|6|6|{7|4/8|6|4|5|7 |8|6|4|8|5|7|5|6]|5]%6




Ne

BapuaHTa

3amaua

3HaveHNs a ¥ B PABHOBO3MOJKHBIE B KBa/[paTe |a| <1, 6| <'1. HaiiTn BepoSTHOCTb TOTO, YTO KOPHU

2 .
KBaJpaTHOIO TpexuileHa X + 2ax+e6 JEHUCTBUTEIILHBI.

3HaueHUs a U B PABHOBO3MOXHBI M MEHSIOTCA B Ipezenax |Cl| <2, —1<6<2. Haiitu

2
BEPOSTHOCTh TOI'0, YTO KOPHU KBAJAPATHOI'O TPEXWICHA X + 2ax + 6 NOJIOKUTEIIbHBI.

Ha nnockocty mpoBeeHb! TMHUH, PACCTOSIHUA MEX 1y KOTOPBIMHU paBHSHI 1,5 cM 1 8 cMm. OnpenenuTs
BEPOSITHOCTH TOTO, YTO HayAady OpOIIEHHBIH Ha 3Ty IUIOCKOCTh KpYr pamuyca 2,5 cM He Oynmer

nepeceueH HU OJHOM JIMHUEH.

B kpyre pagmyca R mpoBomsrcs Xopisl NapajuielbHO 3aJaHHOMY HanpasieHuio. Kakxosa
BEPOSITHOCTh TOTO, YTO JUIMHA HayTraJ B3sATOH XOopasl He Ooisiee R, ecin paBHOBO3MOXKHBI JIFOObIE
HOJNIOXKEHUS TOYEK IepecedeHHs XOpAbl ¢ OUaMeTpoM, IepHeHAUKYISIPHBIM BBIOPaHHOMY
HaIpaBIEHUIO?

[IpsiMoyrosnbpHas pemeTka CTOMT U3 LIIMHAPHUYECKUX NPYThEB paguyca r. PaccTtosHus MmMexmay
OCAMH TIPYThEB PaBHBI COOTBETCTBEHHO a M B, IpHueM r<a, r<b. Ompenenuts BEpOSITHOCTH
NOTIA/IaHMsl IIAPUKOM pajuyca I' B PEUIETKY NpU OAHOM Opocke 0e3 IpULEIHBaHUs, €CIH
TPAeKTOPHUS MOJETa MAapHUKa NEPHEHIUKYIIIPHA INIOCKOCTH PEIIETKH.

BuyTtpu sannunca ¢ nonyocsamu a=100 cm 1 B=10 cM CUMMETPUYHO PACHOIO0KEH MPAMOYTOJIBHUK CO
croponamu 10 cM u 3 cm, OoJTbIIasi CTOpOHa KOTOPOTO MapajuienabHa a. KpoMe Toro, BHyTpH 3JUTHIICA
IIPOBEJCHBl HE IEPECEKAIOINEeCs C 3JUIUIICOM, IPSIMOYTOJBHMKOM W MEXIy co00il dYeThipe
OKPY>KHOCTH, THAMETp KaxIOW M3 KOTOphIX paBeH 4,3 cM. Onpeaenautb BEPOATHOCTh TOTO, YTO
ClydaiiHas TOYKa, IOJIOKEHHE KOTOPOM PAaBHOBO3MOXKHO BHYTPHU DJUIMIICA, OKAXETCS BHYTPU
OJIHOTO M3 KPYTOB.

JIBe Touku a m B BBIOWparoTca w3 orpe3ka [1;4]. Haiitm BeposTHOCTH TOTO, YTO KBaIpaTHBII

2 o
TPEXUWICH X + ax + 6 umeer KpaTHbIM KOPCHb.

HauepueHsl nsTh KOHUEHTPUUECKUX OKPYKHOCTEH, PaAnyChl KOTOPBIX PaBHbI COOTBETCTBEHHO A7
(=1,2,3,4,5). Kpyr paanyca r 1 1Ba KOJIbIIa C BHEITHUM pagnycoMm 37 U Sy 3amTpuxoBaHsl. B kpyre
paauyca 5r Haynmauy BbiOpaHa Touka. ONpeAeauTh BEPOSTHOCTh IMOMATAHUS 3TOW TOYKU B KPYT
panmyca 2r.

Ha orpeske AB jummnoi#t / Haynauy nocrasieHsl e Touku L u M. Haiiti BeposTHOCTB TOTO, 4TO
touka L Gyner 6mmke kK Touke M ueM K Touke A.

10.

Ha otpeske mmHoit / Haynady BeIOpaHbI ABE TOUKH. KakoBa BEpOSTHOCTB, YTO PACCTOSTHUE MEXKILY

Humu MeHbine kl, tne 0 <k <17?

11.

Ha otpeske mnmmHOW [ cTaBATCS ABE TOYKH, B pe3yJbTaTeé Yero 3TOT OTPE30K OKAa3bIBACTCA
paslieNeHHbIM Ha Tpu YacTH. OnpenenuTb BEpOsSTHOCTb TOrO, YTO U3 TPEX MOJIyUYHUBILUXCS YacTen
OTpe3Ka MOXHO TIOCTPOUTH TPEYTOIBHHUK.




12.

Ha oxpysxHOCTH paanyca R Haynady nocrasnens! Tpu Touku A, B u C. KakoBa BepoSTHOCTB TOTO,
yT0 TpeyronbHuK ABC ocTpOyronbHsIil.

13.

KakoBa BepoSITHOCTBh TOTO, YTO W3 TPEX B3SATHIX Haylady OTPE3KOB JUIMHBI HE Ooiee / MOXHO
MIOCTPOUTH TPEYTOJILHUK?

14.

JIBa 4esoBeKa UMEIOT OJMHAKOBYIO BEPOSTHOCTh MPHUNATH K YKA3aHHOMY MECTY B JIFOOOW MOMEHT
npomexxyTka T. OmpeenuTs BEpOSITHOCTH TOTO, YTO BPEMsI OXUAAHUSA OTHUM IPYroro Oyaer He
OouiblE t.

15.

Crepxens jymmHol 200MM Haynady JioMaetcs Ha TpU yacTu. OmnpenenuTb BEPOSTHOCTh TOTO, YTO
XOTs1 OBI OJTHA YaCTh CTEPIKHS MEXKIY TOUKaMH U3ioMa Oyaer He Oonee 10mm.

16.

KakoBa BeposSTHOCThb, HE WEISACH, IOMACTh OCCKOHEYHO MaJloW IyJiel B NPYyThbi KBaJPATHOM
PEIIeTKH, eCIIH TOIIIMHA IPYTHEB PaBHA ¢, a PACCTOSHUE MEXAY UX OCSIMH PaBHO [>a.

17.

Ha mepekpecTke ycTaHOBJIEH aBTOMAaTHYECKHH CBETO(OpP, B KOTOPOM B OJHY MHHYTY TOPHUT
3€JICHBII LBET U MOJIMMHYTHI — KPacHBIHM, 3aT€M CHOBA OJHY MHUHYTY — 3€JIE€HBIH U MOJIMUHYTH —
KpacHBIH U T.1I. B ciry4aifHbII MOMEHT BpeMEHH K IMTEPEKPECTKY IMOABE3KAET JIETKOBO aBTOMOOHII.
KakoBa BEpOATHOCTH TOT0, YTO OH IIPOEAET NEPEKPECTOK Oe3 OCTaHOBKU?

18.

HauepueHs! ns1Th KOHLIEHTPUUECKUX OKPY’KHOCTEH, PaAnyChl KOTOPBIX PaBHBI COOTBETCTBEHHO A7
(/=1,2,3,4,5). Kpyr panuyca r 1 1Ba KOJIbIIa C BHELIHUM PaanycoM 37 1 Sr 3alITpuxoBaHbl. B kpyre
panuyca S5r Haymady BbIOpaHa Todka. OIpenenauTs BEPOSTHOCTh IONMAJAHMS 3TOH TOUYKU B
3alITPUXOBAHHYIO 00JIaCTh.

19.

BayTpu snnmunca ¢ monyocsimu a=100 cM 1 B=10 cM CUMMETPUYHO PaCOIOKEH MPSMOYTOJIBHUK CO
cropoHamu 10 cM u 3 cM, GoJbIIasi CTOpOHA KOTOPOTO MapaiienbHa a. Kpome Toro, mpoBeneHsI He
MePECEKalOIINeCs C IUTUIICOM, IPSMOYTOJILHUKOM M MEXIy cOO0 YeThIpe OKPYKHOCTH, AUAMETP
KaXJI01 U3 KOTOPBIX paBeH 4,3 cM. OnpenenuTs BEpOsSTHOCTh TOTO, 4TO OKPY>KHOCTH paanyca 5 cMm,
MOCTPOEHHAsT BOKPYT 3TOM TOYKHM KakK OKOJIO L[EHTpa, HepecedeTcs XOTs Obl ¢ OJHOM CTOPOHOM
MIPSAMOYTOJIBHUKA.

20.

JIBe ToukM a M B BBIOMpalOTcs U3 oTpe3ka [-2;3]. Haiitm BeposATHOCTH TOro, 4TO KBaapaTHBIN

2 o o
TpeXwIeH X~ + dX + 6 He UMeeT ACUCTBUTEIbHBIX KOPHEHU.

V. YCTpOCTBO COCTOHUT U3 TPEX AJIEMEHTOB, padOTAIONINX B TeueHUe BpeMeHr T 0e30TKa3HO, COOTBETCTBEHHO, C

BEPOATHOCTAMK P, , P, U P, . HaliTh BEPOATHOCTH TOTO, 9TO 33 BpeMs T BBIALET U3 CTPOSL:

1)
2)

TOJIBKO OJJUH 3JICMCHT,
XOT$ OBl OJIVH 3JICMCHT.

3HaueHHUs TapaMeTPOB BEIYUCITHTH 0 CIIEAYIONMM popmymam: Kk = |l4 - v| :100; p, =1-x; p,=09-«

; Py =0,85—k,rme v - Homep BapuaHTa.

VL. B niepBoii ypae K 6enbIX 1 L 4epHBIX IIapoB, a BO BTOPOH ypHE M Oenbix U N 4epHBIX mapoB. M3 mepBoit ypHEI

BBIHUMAIOT CIIy4aiiHbIM 00pa3oM P 1mapoB, a u3 Bropoi Q — mapoB. Haiitu BeposiTHOCT TOTO, YTO CPEH BBIHYTHIX

LIapoB:

1)
2)
3)

BCE IIaphI OJHOTO [IBETA;
TOJIBKO TPH OENBIX IIapa;
XOTs1 ObI OTMH OeJbIi miap.

3Hauenus napametpoB K, L, M, N, P u Q 1o BapraHTaM MIPUBEACHHI B Ta0nwuIIe 3.




Tabauya 3

VII. B ypHe conepxutcst K 4epHbIX U OeNbIX MapoB, K HUM J00aBistores L Oenbix mapos. [locne aToro u3 ypHbsl
cITydaitHeIM 00pa30M BEIHIMAaIOT M mapoB. HaiTi BeposSTHOCTH TOTO, UTO BCE BEIHYTHIE MIAPHI OCITbIe, Ipeaoiarasi,
4YTO BCC BO3MOXHBIC IIPCANOJJOXKEHNA O TIEPBOHAYAJIBHOM COACPKAHUU YPHBI PAaBHOBO3MOKHBI. 3HaueHus
nmapameTpoB K, L u M 1o BapuaHTaM MPHUBECHEI B TAOIHIIE 4.

Tabnuya 4

Ne

BapuaHra

K |3 |5|5|5|5|5|4|4|4]|4 |4 44|33 [3]3[3|3]|3

VIII.B oxnoii ypre K Oenbix n L gepHBIX mapoB, a B Apyroid M 6emsix u N depHBIX mapoB. V3 mepBoil ypHBI
Clly4allHbIM 00pa3oM BBIHUMAIOT P 1IapoB W omyckaroT BO BTOpYIO ypHY. Ilociie 3Toro u3 BTOPOW ypHBI Takke
BEIHMMaOT R mapoB. HaliTH BepOATHOCTH TOTO, YTO BCE IIAPHI, BHIHYTHIE U3 BTOPOH YpHBI, Oenble. 3HAUCHUS
napameTpoB K, L, M, N, P u R 1o BapraHTaM NpHUBEAEHBI B Tabnuue 5.

Tabauya 5

Ne

BapuaHTa




K 5115|5544 (4,4|4]4|6|6|6|6|6]6|6|3]|3]3
L 514|132 (3|4|5|6|7|8 |8 |7|6]|5|4|3|2|2]|3]4
M 414141455 |5(5|5|5|5|3 3|33 |3 |3 |6|6]6
N 7165143546789 |3|4|5|6]|7|8|8|7]6
P 2131213342323 (3|43 |4]|4|3 |3 |2|2]3
R 3134|4234 |3|4|3 (432|323 |4|4]3 3

IX. B nupamune ctoatr R BuHTOBOK, mpuueMm L ¢ ontuueckum mnpurnenoM. CTpenok, CTpemsisi U3 BUHTOBKH C
OIITHYECKUM IPHIEIOM, MOXKET ITOPa3UTh MHUIICHb C BEPOATHOCTB p; , @ CTPENss U3 BUHTOBKA 0€3 ONTHYECKOTO
IpHULENa, - ¢ BEPOATHOCTHIO p2. HallTu BEpOATHOCTH TOTO, UTO CTPEIOK MOPAa3UT MHUIIEHb, CTPENsAsi U3 CIydaitHO

b

B3TOM BHHTOBKM. 3Ha4yeHHs [apaMeTpOB BBIYHCIUTH MO clieayloummMm dopmyiamMm K =|14—V

3,V <14
p, =095-k/100, p,=0,6-k/100, R=5+k, L= ,TI€ V - HOMEP BApPUAHTA.
4.V >14

X. B MOHTaXHOM I1eX€e K yCTPONUCTBY NIPUCOETUHIETCS ANEKTPOABUraTeNb. DJIEKTPOABUTaTEIN OCTABIAIOTCS ABYMS
3aBOJAMH — U3rOTOBUTENIMU. Ha cKilazie UMEIOTCS 3IIEKTPOIBUTATENHN 3THX 3aBOLAOB COOTBETCTBEHHO B KOJINYECTBE
M;, M>, v M3 miTyk, KOTOpble MOTYT 0€30TKa3HO paboTaTh /10 KOHIA TapaHTHHHOTO CPOKa C BEPOSTHOCTSIMHU
COOTBETCTBEHHO p;, p» U p3. Paboumii OepeT caydaiiHO OJWH DJIEKTPOJBUTATENb U MOHTHPYET €r0 K YCTPOMCTBY.
HaliTu BepoOsSITHOCTH TOrO, CMOHTHUPOBAHHBIH W OE30TKAa3HO paOOTAIOUIMIA 10 KOHIA TapaHTHHHOIO CpoKa
JIEKTPOJBHUTATEINb OCTABIEH COOTBETCTBEHHO MIEPBBIM, BTOPBIM MM TPETHUM 3aBOIOM — H3TOTOBUTEIEM. 3HAUCHUS

, p,=099-k/100, p,=09-£k/100,
p; =0,85-k/100, M, =5+k, M, =20-k, rtae v -HOoMep BapuaHTa.

apaMeTPOB BEIYHCIINTE 110 CIEAYIOIIM hopmynam K = |14 -V

XI. Haiitn 3ak0oH pacmpeaeneHus (IIOCTPOUTH TaOJIUITy paclpeaesieHIsI), MaTeMaTHIeCKOe OXKHUIAHIE U TUCTIEPCHIO

cirydaiiHoH BenuuHs! &. [TocTponTh rpaduk GyHKIMK pacrpeneseHns] U HallTH BEpOSITHOCTb TOTO, 4TO EX K.

No
1.2. 3amaga
BapHUaHTa

1. ITo MuIIeHN OTHOBPEMEHHO CTPEIISIOT 4 CTpelika ¢ BEpOATHOCTHIO monafganus 0.6 A1 KaKaoro;
& - yncno nonanaHui, k=2.

2. Benercs cTpens0a 10 mMepBoro Momajganus, HO HE CBBIIIE 5 BBICTPEIOB. BeposTHOCTH Mmonaganus
IpH Kax1oM BeicTpene paBHa 0,7; & - 4o Mpon3BEeCHHBIX BEICTPEIOB, K=3.

3. ITapTus ux 20 geraneit conepxut 4 OpakoBaHHBIX. [IpON3BOIBLHBIM 00pa30M BBHIOpAIH 5 EeTaNeH;
& - 9uCIto NOOPOKAYECTBEHHBIX JICTANICH CpeIi OTOOPAHHBIX, K=2.

4. IIpubop comep HUT TPH 3IECMEHTA, BEPOSITHOCTH OTKA30B KOTOPHIX 33 ONPEACICHHOE BpEeMs
HE3aBUCHUMBI U paBHBI cOOTBeTCTBeHHO 0,15, 0,2 11 0,25; £ - 9uCII0 0TKAa3aBIINX AJIEMEHTOB, K=2.




B ypHe 4 6enbix u 3 uepHbIX mapa. Hayaady oamH 3a IpyruM H3BIEKacM IIApbl U3 YPHBI 1O

MOSIBJICHHS 0€JI0T0 miapa; F’ - YMCJIO U3BJICUCHHBIX YCPHLIX MIAPOB, K=3.

PaccmarpuBaercs cepust U3 4eThIpEX HE3aBUCHMBIX UCHBITAHUN C ABYMS UCXOAAMU B KaXIA0M —
«ycHex» WM «Heycmex». BepostHocTs ycmexa paBHa 0,25; & - 94HCIO «yCIIEXOB» B YETHIPEX
HCTBITAaHUAX, K=2.

Pabounii oOciry>KMBaeT JIMHUIO, COCTOSILIYIO M3 YETHIpEX OJHOTHUIHBIX CTaHKOB. BeposTHOCTBH
TOTO, YTO KaXKIBIH CTAHOK MOTpeOyeT BHUMaHIS pabodero B TeueHue Jaca, pasHa 0,15; £ - grcio
CTaHKOB, IOTPEOOBABIINX BHUMaHHS padodero, k=3.

Kaxnas naprus, cocrosimast u3 21 mpubGopa, comepkur 7 HeTouHbIX. M3 5 Takux maptuit
CITy4aliHBIM 00pa3oM OTOMpAETCs 10 OTHOMY IPHUOOPY U3 KKAOH MapThu; & - YHCIO HETOYHBIX
puOOPOB Cpean OTOOPAHHBIX, K=2.

Hmeetcs 4 3aroTOBKM AJIs1 OTHOM U TOH ke AeTanu. BeposTHOCTh N3roTOBJIEHUSI TOIHOM AeTanu
W3 KXo 3aroToBKH paBHa 0,7; & - 9HCII0 3ar0TOBOK, OCTABIIMXCS MOCTIE M3TOTOBJICHHUS ITEPBOM
TOIHOM JETaIN, K=2.

10.

B xonBepte 18 kaprouek, cpeu KOTOPBIX 7 pa3sicKuBaeMbIX. Haynady oTOMparoT Tpu KapTouKy;

& - 4UCII0 KAPTOUEK CPeTH OTOOPAHHBIX, K=2.

11.

BeposiTHOCTh OTKa3a KakAoOro mpubopa MpU HCHBITAHWM HE 3aBUCHT OT OTKa3a OCTaJIbHBIX
npudopoB u pasna 0,2. Mcnbitano 4 mpubopa; & - 4MCIO OTKa3aBIIMX 32 BPEMs UCIIBITAHUS
npudopoB, K=2.

12.

Momserta Opocaercs 6 pas. § - 4rCiI0 HOosBICHUS repoa, k=4.

13.

W3 maptum comepskameii 100 u3menuii, cpeau KOTOPhIX HaxomuTcst 10 medeKTHBIX, BRIOPAHBI
CilydaiiHbIM 00pa3oM S5 W3AeiHi Ui MPOBEPKH MX KAa4yecTBa; & - YMCIO MS(PEKTHBIX HU3ICIUN
COJIepIKaIUXCsl B BBIOOpKE, K=1.

14.

Ha iyt nemxenunst aBromoomist getbipe ceerodopa. Kaxnsiit u3 Hux ¢ BepoarHocThio 0,5 mbo
paspemaer, Ju00 3ampeliaeT aBTOMOOWIIO JalibHEHIee IBIKeHUe; & - 4uciIo CBeTo(opoB,

MIPOMJICHHBIX aBTOMAIIMHOMN 0€3 OCTaHOBKH, K=3

15.

Mg 6pocatoT B KOp3uHY 3 pa3a. BeposSsTHOCTH momagaHus MI4OM B KOP3UHY IIPH OTHOM Opocke

p=0,3; & - uncno nonaganuii B KOP3UHY, K=2.

16.

UrpanbHas KocTb Opocaercs 3 pasa; & - 4uCIIo BBIIAJCHUS HEUETHBIX OYKOB, K=1.

17.

UrpanbHas kocTh Opocaercst 4 pasa; & - 4ncio BeINAICHUS ECTEPKH, K=2.

18.

B konone 36 kapt. Haynauy usBnexaror 7 kapT, & - YHCIIO TY30B CpPeJH BBIOPaHHBIX KapT, K=2.

19.

B ropaom paitoHe co3gaHo 3 aBTOMaTHYECKUX cedcMuyeckux craHuui. Kaxpas craHuus B
TEYEeHHE TOAa MOKET BEIUTH U3 CTPOS C BepOATHOCTHIO 0,9. £ - 4nCcino CTaHIWH, BRIMICIIIAX U3
CTpOsI B OTHOM PaccMaTpUBaeMOM Trofy, k=1

20.

Nwmerotces 10 6mieToB B Teatp, 4 U3 KOTOPHIX HA MECTa IIepBoro psiaa. Haynauy 6epyt 5 OuireTos.

& -ancio OMIIEeTOB Ha MEPBHIH PSAA CPeIu BEHIOPAHHBIX OMIETOB, K=2

XII. 3agana IIIOTHOCTH paclpeAeeHus p(x) CIydaifHOW BeTMYNHEI & Ha (a,8), IpH X & (a; 6) P(x)=0 (cMm.

Tab1.6). TpedyeTcs:




1))

Haiitu mapametp A;

2) TloctpouTb rpadMKu IIOCKOCTH U GYHKLUH pacipeIe/ICHUs;
3) Haiitn maTematudeckoe oxunanue M(<E), nucnepcuto D(E) u cpenHee KBaIpaTHIecKOe OTKIOHEHHE
a($);
4) BBIUUCTUTH BEPOSTHOCTH TOTO, YTO OTKJIOHEHHE CITy4ailHON BEIMYMHBI OT MaTEMAaTHUECKOTO OKUAAHUS
He OoJee 3aJaHHOTO €.
Tabauya 6
Neo Neo
Px) (a;6) P(x) (a6) c
BapHaHTa BapHaHTa
1 1 1
—x+ A (0;2) — A2+ 3x (0:1) —
1. 2 3 2. ( ) 2
T T , 3 1
3. Acosx (_ 5’ Ej E 4. Ax” +— (0:1) E
’ Lo (— o0;00) 1 . a1=]) iy | L
> 3
Ne Ne
Px) (a;6) P(x) (a6) c
BapHaHTa BapHaHTa
5 T /4 cosd 0 7[) V4
- — cos2x ;— —
7. Acos ™ x ) 4 . 4 16
—4x . 1 4 1
9. 44e (0,00) 5 10, Al x (1;0) Z
1 ] 1
11. Ax (0;3) E 12. Ax (0;5) E
—-Xx 1 1 A . L
13. Ae (0;-29) 3 14. §+ arccosx | (-1;1) 7
5 1 e 1
5. | 4 (422 +1) (0:1) - 16. -Ae™* e
1 ] 1
- I-Ax 0:1) " 18, Ax—1) (1:2) 3
Ax™ (1;) : 4 (0;0) /6
X ; - ; T
19. 9 20. 14 >

XIII. 3amana HOpMaJbHO pacHpeleNieHHas CiIy4aifHas BeTMYMHA X CBOWMH IapaMeTpaMu ¢ (MaTeMaTH4ecKoe

OXHJaHue) U o (CpeliHee KBapaTHieckoe OTKIOHeHue). Tpedyercs:



1) HamwmcaTh MIIOTHOCTh BEPOSTHOCTH M CXEMATHYHO H300pa3uTh ee rpaduk;
2) HaiiTu BepoSTHOCTB TOTO, uTo X NIPUMET 3Ha4YeHue u3 untepsana (; J);
3) Haiiti BeposITHOCTB TOT0, 4TO X OTKIOHHUTCS 110 MOJIYJIIO OT g He OoJjiee, YeM Ha &.

[apametpsl a, 6, &; 3, &3anaubl B Tabnuue 7.

Ta6muya 7
Ne Ne
a (a; ) & a (a; ) P
BapnanTa BapHanTa
1 10 0:12) 2 7 20 (17:24) 3
3. 11 (10;13) 2 4. 21 (19:23) 2
5. 12 (6;15) 6 6. 2 (21;24) 2
7 13 10:17) 6 3 23 (17:26) 6
9 14 (11:20) 2 10. 24 21:28) 6
1L 15 9:19) 6 12 25 2231) 2
Ne No
a (a; ) P a (a; ) £
BapranTa BapHanTa
3. 16 (6:220) 10 1a. 26 (2030) 6
15 17 (16:20) 2 16, 27 (26:30) 10
17. 18 (15;22) 3 18. 28 27:31) 10
19, 19 (19:223) 2 20. 29 (26:33) 3

XIV. B kax1oM U3 1 HE3aBUCUMBIX HCIIBITAHUH COOBITHE A TIPOMCXOJUT C MOCTOSHHOW BepOSTHOCTHIO p. Haiftn
BEPOSTHOCTb TOTO, YTO COOBITHE A ITPOUCXOMIUT:

1) Ttouno G pa3s;
2) ™eHblIe yeM F' u Oorbiie yem M pas;
3) MeHbIIe yeM R pas.
3HaveHust napameTpos #, p,G, M, F 1 R BBIYUCIHUTS 110 CIEAYIOINM (GOpMyJIam:

n=500+10V, p=0,4+V/100, G=220+10V, M=G+20+V, F=G-40+V, R=G+15, rne V - Homep BapuaHra.

XV. B xaxa0oM U3 # HE3aBUCUMBIX UCTBITAHUN COOBITHE A MPOUCXOIUT C TOCTOSHHOW BEPOSTHOCTHIO p. HaliTn
BEPOSATHOCTh TOTO, YTO OTHOCHUTENbHAsl YacToTa k/n 3TOro COOBITHS OTIMYACTCA IO aOCONIOTHOW BEIHYMHE OT

BeposiTHOCTH p He Gonbue ueM Ha &, > 0 (&, > 0) . 3HaueHuns napameTpoB 7, p, &, €, BBIUACIHUTB I10 CICAYIOLHUM

dopmynam: n=600-10V; p=0,85-V/100; &, = 0,0055—-V/10000; &, = 2¢,, rae V - Homep BapuaHTa.



OcHOBHOH (OpPMOI NMPOBEPKU TEOPETHUECKUIO MaTepHaia SIBISETCSA PELIEHHE 3alad Ha IMPaKTHIECKOM
3aHATHU.
Kputepustmu 17151 OLIEHKH pe3yIbTaTOB SBISIOTCA:
3 cemecTp:
6 6amnnoB.-IIpakTHyeckoe 3a1aHKUE BBITIOJIHEHO BEPHO, OTCYTCTBYIOT OLIMOKH Pa3JIMYHbIX THUIIOB.
5 6annoB.- Xox penieHns: BEpeH, MOJIy4YeH HEBEPHbIIl OTBET W3-3a BRIYUCIUTEIBHOM OLIMOKH, HO IIPH 3TOM
UMeeTcsl BepHas IOCIe0BaTeIbHOCTh BCEX IIIar0B PELICHUS
4 6anna.- Xox pelieHus BepeH, I0JIydeH HEBEPHBIH OTBET M3-3a BHIYUCIUTENILHOM OMMOKH, HO TIPH 3TOM UMEIOTCS
HETOYHOCTH B TIOCJIEJJOBATEIbHOCTH BCEX IIarOB PELICHUS
3 6asua.- Xo peleHus BepeH, pelleHe He JOBEJCHO 10 KOHIIa
2 0anua.- X0/ pellieHusl HE BEPHBIil, pellieHue HE TOBEACHO /10 KOHLIA
16aau — [Ipumep peleH 4aCTUYHO
0 6ans10B- X0 pemeHns He BEpeH, OTYIeH HEBEPHBIH OTBET

4 cemecTp
4 6asnoB.-[IpakTryeckoe 3a1aHNE BBITOIHEHO BEPHO, OTCYTCTBYIOT OIIMOKH PazIHYHBIX THIIOB.
3 0ay10B.- X0 pemIeHus BEPeH, MOIy4YeH HEBEPHBII OTBET U3-3a BEIYHUCIUTEIIHON OMIHOKH, HO TIPH 3TOM
HMMeeTcs BEpHas IOCIIeI0BaTeIbHOCT BCEX [IAroB PEeIICHHS
2 6aJuta.- XoJ1 pelieHUs BEPCH, TOTY4YeH HEBEPHBIN OTBET M3-3a BBIYMCIUTEIBHON OIUOKH, HO IIPH 3TOM UMEIOTCS
HETOYHOCTH B NOCJIEI0BATEIbHOCTH BCEX IIArOB PEIICHUS
1 6anaa.- Xon peiieHust BEpeH, peluieHre He JOBEIEHO 10 KOHIIA
0 6as10B- X0 pelIeHys He BEPEH, OIy4eH HEBEPHBIN OTBET

S cemecTp
2 panna.-[IpakTuueckoe 3a7aHue BBIIIOJIHEHO BEPHO, OTCYTCTBYIOT OIIMOKH pa3MuHBIX THUIIOB.
16aau - Xox perieHns BepeH, MOMyUYeH HEBEPHBIN OTBET W3-32 BEIYHCIUTEIBHOMN OMIMOKH, HO TIPY 3TOM UMEETCS
BEpHas MOCIEI0BATENBHOCTD BCEX ILIArOB PEIICHUS
0 6an0B- X0 pemieHus He BepeH, MOIyYeH HEBEPHBIN



MuHHCTEPCTBO HAYKH | BBICIIETO 0Opa3oBanust Poccuiickoit demeparim
DenepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICILIETO 00pa30BaHUS
«CEBEPO-BOCTOYHBIN ®EJIEPAJIBHBINM YHUBEPCUTET UMEHU M.K. AMMOCOBA»
Texamueckuii uHCTUTYT (Ppumuan) ®LCAOY BO «CBOY» B r. Heprourpu

Kadenpa matemaTuku 1 "HOOPMATHKH

MU3yuyeHue TeopeTUYECKOro maTepuana

Henpro siBNsieTcs yriryOIeHUE U PacIIMPEHUE TEOPETUICSCKOH MO OTOBKH.
Temsr CPC:

1. OcHOBHBIE MOHATHSI U OTIPEJIEIICHUS JUCTIEPCUOHHOTO aHAIN3a.

2.  OnHOQAKTOPHBIN AUCIIEPCUOHHBIH aHaIN3.
Kpurtepnu ouenku:
IIpu oueHke OTBETA CTyA€HTA UCHIOJIB3YIOTCS CIEAYIOIINUE KpUmepuu.
TTOJTHOTA ¥ TIPAaBUIHHOCTH OTBETA;
CTETIeHb OCO3HAHHOCTH, TOHUMAaHHS U3y4EHHOTO;
BIIa/ICHUE MAaTEMATHUECKUM armnapaTom
0 0a/110B — CTaBUTCS, €CJIU CTYJIEHT HE FOTOB.

2 dayia - CTYJACHT ITOKa3bIBACT ITOBEPXHOCTHBIC 3HAHUA, OOITYCKAcT OIIHOKHU

5 06ann — BBICTAaBIAETCA 332 TPAMOTHO H3JIOKCHHBI MaTepHall, IOKa3aH BBICOKHII YPOBEHb OCBOEHHS CTYACHTOM
y4eOHOro MaTepraia; IpOosBISET YMEHHUE HCIOIB30BaTh TEOPETHUYCCKHE 3HAHMS TIPU BBITOJHEHNN MPAKTUYECKNX 3a/1ad;
TIPUCYTCTBYeT 000CHOBAHHOCTb M YETKOCTh M3JIOKEHHS OTBETa; paboTa COAEPKUT 000OIICHHBIC BHIBOABI X PEKOMEHIAIHH;
aKTHBHO HCIIOJIb30BAHbI AJICKTPOHHBIE 00pa30BaTebHBIE PECYPCHI.



MuHHCTEPCTBO HAYKH | BBICIIETO 0Opa3oBanust Poccuiickoit demeparim
DenepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICILIETO 00pa30BaHUS
«CEBEPO-BOCTOYHBIN ®EJIEPAJIBHBINM YHUBEPCUTET UMEHU M.K. AMMOCOBA»
Texamueckuii uHCTUTYT (Ppumuan) ®LCAOY BO «CBOY» B r. Heprourpu

Kadenpa matemaTuku 1 "HOOPMATHKH

UHausugyanbHasa gomaluHaa paboTa

Ilo ucxomHBIM TaHHBIM:

1. ITocTpoiiTe HUHTEpBAIbHBIN PsAJ paclpeneIeHHMs.

2. Paccuuraiite U1t HEro 4YHCIIOBBIE XapaKTEPUCTUKU: BHIOOPOYHOE CpEIHEe, CpPEelHEee KBaJpaTHYeCKoe
OTKIJIOHEHHE, K03(pPUIIMEHT BapHaIlim, MOy, MEIUAHY.

3. Jnsi moiydeHHOTO psla pachpeieieHHs IOCTPOWTe rpadMKH: IOJUIOH M KyMYJISATHBHYIO KpPHUBYIO.
I'paduaecku onpenenure 3HAYCHNUE MOJBI X MEUAHBI.

4. Ioctpoiite rucTorpamMmmy U rpaduIeckKu ONMPEISIUTE 3HAUCHHE MO/IBI.

5. PaccuuTaiiTe 111 HErO YUCIIOBBIE XapaKTEPUCTUKU METOAOM IIPOU3BENCHUH.

6. Paccuutaiite 1y HEro YUCIOBbIE XaPAKTEPUCTUKH METOIOM CYMM.

7. CpaBHUTE TOJIydEHHBIE PE3YJIBTATHI

Ne 1. TIpousseneHo obcinenoBaHne BETUYNHBI BKJIana (B py0.) Ha 1 sHBaps Tekymiero roaa B 6anke mo 100
JIUICBBIM BKJIaJaM. Pe3ynpTaThl 00CIeI0BaHuUS IPUBEICHBI B CICIYIOIICH TaOIHIIe:

530 [570 660 (701 700 670 825 780 (700 600
665 [785 840 805 820 818 900 (860 (830 (840
797 |785 |550 900 760 660 650 (910 (905 640
760 810 850 820 885 850 @873 (773 (870 (880
775 950 970 860 1000 682 (1000 (574 (1050 (980
760 930 955 960 (740 (1000 [BO8 (1220 (708 (1190
580 695 |530 600 881 (1190 821 699 (1200 |[600
828 817 800 819 943 883 (595 (890 (880 (885
1180 840 |1230 (1200 {700 [953 |1100 |788 [900 860
800 (1040 (1000 (767 969 (1160 (700 (1210 997 [900

Ne 2 B tabauue npuseaeHbl TPAHCMOPTHbIE 3aTpaThbl (B py6. 3a TOHHY) Ha

AOCTaBKy NPOAYKLUNM NpeanpuaTua K notpebutenam .

2,01 P88 8,05 Pp66 P36 P24 p,71 08 P78
2,02 B,15 8,28 BS54 p,22 P62 P84 P36 B39
2,22 49 p,71 P67 p,78 p,18 p,36 P,38 P54
3,41 R, 72 p,75 P55 p,71 P51 P82 1,99 R,79
3,43 B,29 8,20 B,09 8,02 P78 po67 P71 P88
2,61 p,72 p63 P68 P75 3,11 B,14 B,09 B,35




2,69 12 p,14 P57 p,76 P59 15 P41 R,36
2,32 B, 13 pe67 B0O8 p,71 92 p12 P25 P,68
2,79 RS9 p65 PpOS6 P58 B,06 pO06 P76 P61
2,92 p,62 P38 P56 P51 3,24 ({198 P56 P,85

Ne 3. M3BecTHbI yaenbHble 3aTpaTbl Ha NPOU3BOACTBO TOBAPHOM NPOAYKL MM
(py6./WwiT.) No cTa NnpegnpuaTUAM oTpacan. PesynbTaTbl 06cnen0BaHUA

npuBeAeHbl B cneaytollen Tabanue:

3,61 4,06 4,28 4,01 4,28 4,28 4,02 @426 4,27 §4,15
3,72 4,27 4,27 502 445 509 (3,38 505 4,45 4,29
385 4,08 4,44 4,08 3,83 4,08 4,19 @401 3,67 (3,82
4,19 4,36 4,26 4,25 4,46 4,42 431 436 4,38 14,36
4,55 4,55 4,31 4,49 4,24 4,49 4,60 4,65 14,72 4,62
498 4,29 4,38 4,34 4,29 3,86 4,68 [508 [3,78 4,29
4,06 4,32 (3,8 4,28 508 4,14 4,05 4,67 4,05 44,28
4,87 @495 4,87 4,77 4,29 4,72 3,79 4,24 4,29 |4,51
4,57 4,57 @436 @482 4,47 481 4,54 4,72 4,44 4,30
4,28 4,26 4,15 4,06 5,18 4,39 4,87 3,88 14,25 3,90

Ne 4. MNpoBeaeHo BbiIbopoyHOe obcnepoBaHne mecadyHoro 6roaxketa 100 cemen

3a mecsu,. Pe3ynbTaTbl 06CcNegoBaHUA NpuBeaeHbl B Tabauvue:

230 270 275 357 400 260 287 370 (361 (371

385 310 448 445 470 423 490 @409 @400 410

378 480 240 436 321 245 (330 (250 (250 (340

350 340 392 290 375 350 60O 350 350 289

445 400 400 (367 460 392 360 365 450 |368

355 450 450 450 350 468 @470 @495 500 450

225 300 343 285 381 300 295 385 342 297

370 380 350 415 400 390 387 376 500 (357

375 391 412 440 410 00 (700 @400 500 550




337

345

430

258

610

328

560

540

348

390

No5. B Tabanue npoBeaeHbl pe3ynbTaTbl 06cneaoBaHms cpegHeMecAa4YHoM

3apaboTtHom nnatbl 100 pabounx ogHOro npeanpuATUA .

200 271 295 225 268 245 275 248 250 270
310 315 345 350 270 270 295 (360 (300 285
270 [260 210 274 300 275 (300 260 260 |260
298 281 284 291 280 235 230 289 240 |280
300 [290 289 292 360 (300 (365 290 (330 [290
327 [295 |250 337 249 350 271 298 300 345
238 235 248 273 237 256 255 238 220 220
300 [275 315 300 300 261 265 262 273 355
325 335 320 300 310 (310 (300 (330 268 (300
280 340 280 260 320 (345 (350 279 258 |260

Ne6. B Tabnuue npmBeaeHbl gaHHble 06 ypOrXKaliHOCTH

y4aCTKam O4HOTro KOJ1X03a:

p*un (B U, /ra) no cra

9,2 12,0 (15,3 (20,8 (15,2 (15,6 |13,7 |[15,2 |15,5 |12,8
12,8 (20,4 (18,0 9,0 20,0 20,0 [18,0 |20,5 |18,0 (15,6
15,0 21,8 (22,5 28,7 24,0 [24,0 |22,5 |21,7 |23,8 |16,0
17,2 6,2 |15,7 17,3 11,1 |[16,1 |14,1 (20,3 |18,2 |19,7
21,0 11,2 (20,8 19,7 (15,2 (155 (185 (184 (194 (21,0
20,3 17,8 |20,2 21,0 26,5 (10,0 (20,4 (11,2 (12,0 21,0
13,5 14,0 14,6 (191 15,0 13,2 17,3 |18,6 14,8 (13,0
21,0 20,0 19,8 [|20,0 18,0 (156 (179 (21,0 (16,7 24,5
20,5 |19,5 |18,8 24,5 (185 (19,0 (25,5 (25,0 (17,2 (17,4
20,8 12,0 18,3 17,0 18,4 22,0 26,5 (26,0 (248 (17,9




Ne7. B Tabauue npuseaeHbl AaHHble 06 yporXKaliHOCTM NweHuubl (B U/ ra) no
y4yacTKam COBX03a.

32,0 33,2 38,1 36,5 (34,2 (380 (33,5 (36,8 (36,0 (37,5
34,5 39,7 39,3 40,0 39,5 (388 (382 (395 (393 (40,0
37,0 37,5 32,5 40,1 (389 405 41,2 (41,0 40,0 (37,0
36,5 36,0 36,7 38,2 37,5 40,0 (38,0 {400 (380 (39,2
39,8 [38,8 40,0 41,0 40,0 40,5 41,8 (409 (40,5 (45,8
39,2 39,1 39,3 45,0 41,2 (32,8 42,0 (33,0 (42,0 (34,0
34,8 350 [38,0 39,0 38,0 368 [39,6 (46,0 (348 (37,8
39,3 40,0 |38,2 42,8 38,7 46,0 42,0 40,0 41,6 (41,7
43,0 @425 (390 (36,0 (39,0 43,0 44,0 42,0 44,5 (44,8
36,0 39,9 428 40,0 440 @435 (357 (37,2 (450 (39,3

Ne8. Pe3synbraTbhl 06cnegoBaHuA cTaxka paboTbl 100 coTpyAHMKOB OAHOIO
npeanpuATUA NPUBEAEHbI B cneaytowen Tabamuye:

2,5 5,5 6,0 6,5 7,2 93 | 10,8 | 7,7 9,4 9,8

10,0 | 11,0 | 11,0 | 109 | 10,4 | 10,6 | 10,6 | 10,5 | 12,6 | 10,4

12,2 | 7,2 3,0 7,4 4,8 95 (148 | 79 | 12,8 | 13,2

96 | 10,9 | 11,1 | 9,3 90 | 11,3 | 11,5 | 13,0 | 45 | 13,5

12,4 | 11,5 | 11,4 | 12,8 | 11,2 | 13,0 | 13,8 | 12,9 | 13,7 | 14,1

10,2 | 9.6 | 12,2 | 11,8 | 45 | 145 | 51 | 16,0 | 51 | 14,7

5,4 8,5 5,3 7,7 6,2 6,7 7,1 7,1 8,2 8,5

10,0 | 11,8 | 10,1 | 11,3 | 10,1 | 10,2 | 10,5 | 10,3 | 10,5 | 13,1

10,4 | 10,7 | 11,2 | 9,8 | 11,0 | 10,1 | 11,5 | 12,5 | 10,6 | 14,7

70 | 12,1 | 7,1 | 121 | 85 | 17,2 | 11,8 | 8,6 8,8 | 15,7

Ne9

B Tabnnue npuBeaeHbl AaHHble O CpeAHEMECAYHbIX TOBAPHbIX 3aMacax CcTa
TOProBbIX NPeAnpPUATUN paioHa Ha 1 AHBapA TeKyLWero roaa:



36,2 41,1 42,5 40,1 42,1 429 40,2 42,8 42,7 42,2
37,5 429 429 498 44,2 |50,8 36,8 |51,6 44,2 43,5
39,1 40,8 44,6 409 388 40,6 44,6 [39,2 |36,3 |38,4
42,2 44,2 41,8 42,8 42,6 43,5 42,4 43,6 (43,5 44,2
45,9 45,6 43,1 44,5 43,1 45,1 45,2 46,3 46,2 (47,1
50,2 42,8 44,2 44,4 51,1 (39,2 47,2 (51,2 (38,1 43,0
40,9 43,1 (398 426 @446 424 41,3 47,4 41,2 (44,6
48,8 49,6 47,6 47,8 |52,2 48,2 (38,5 43,2 43,4 (44,8
45,9 46,2 42,8 48,6 43,5 48,1 (46,6 47,5 458 42,7
43,0 42,4 419 40,3 42,8 44,3 48,2 (39,1 439 (47,6
Ne10. B Tabaunue npmBeaeHbl pe3ybTaTbl pocTa CTa CTyAeHTOB | Kypca
OAHOro0 U3 NHCTUTYTOB
145 167 161 163 158 160 167 152 166 160
170 169 170 170 (164 147 151 166 151 170
185 147 167 148 168 166 152 146 153 170
157 158 182 159 159 181 169 162 157 156
171 170 167 166 169 168 167 170 173 157
182 172 172 173 184 173 174 174 164 |163
158 153 160 154 (165 151 155 164 169 155
169 169 169 168 172 172 173 169 166 169
178 179 176 176 173 175 175 179 167 168
179 180 178 159 175 158 175 159 181 166

Nell. B Tabaunue npmuseneHbl cpegHue 6annbl aTTecTaToB CTa abUTYPUEHTOB,

nogaBLnNX AOKYMeHTbl B OAMUH U3 BY30B:

3,59

4,01

4,27

4,01

4,50

4,57

4,34

4,36

4,27

4,15

3,72

4,25

4,32

5,00

4,29

5,00

5,00

4,57

4,55

4,27




391 | 409 | 447 | 412 | 3,99 | 415 | 4,00 | 3,75 | 3,65 | 3,75

4,25 | 4,35 | 4,18 | 4,28 | 4,42 | 4,49 | 4,44 | 4,35 | 4,15 | 4,28

4,62 | 4,55 | 4,26 | 453 | 4,32 | 4,56 | 3,42 | 4,70 | 4,67 | 4,62

500 | 425 | 545 | 542 | 430 | 3,98 | 4,73 | 3,45 | 3,76 | 4,12

4,15 | 4,30 | 4,02 | 4,28 | 5,00 | 4,27 | 5,00 | 4,02 | 4,09 | 4,65

4,85 | 500 | 490 | 480 | 456 | 485 | 4,75 | 431 | 4,28 | 4,39

4,61 | 465 | 432 | 495 | 500 | 480 | 432 | 4,50 | 4,45 | 4,28

4,29 | 4,28 | 4,28 | 4,21 | 432 | 4,46 | 3,42 | 4,29 | 4,22 | 3,92

Ne 12. B Tabnunue npuseaeHa YNCAEHHOCTb CNELUAINCTOB C BbICILIMM M CPpeaHUM
obpasoBaHMeM Mo CcTa NPeanpPUATUAM OAHOWN U3 pecnybnK:

20 55 88 72 65 85 74 88 69 72
125 99 92 85 97 91 98 100 | 120 | 119
50 47 45 88 29 95 30 145 25 40
118 76 105 62 99 75 99 68 79 78
120 | 116 | 109 | 125 | 131 | 120 | 122 | 120 | 117 | 125
69 110 98 99 98 138 | 125 | 135 98 60
75 62 108 58 105 99 81 70 80 155
77 80 115 85 89 160 | 115 97 95 90
120 | 121 | 128 77 138 | 155 | 139 47 147 52
100 37 131 60 160 38 155 98 96 124

Ne 13. XuanuwHble poHabl 100 nocenkos ropoAcKOro TMna ogHOro U3 pamnoHoB

XapaKTepumsyoTca caeayowmMmmn gaHHbIMK

42,0 43,2 48,1 46,5 44,2 47,7 (43,5 46,8 459 47,5

44,5 49,7 @493 498 495 48,8 48,2 49,5 49,3 1|50,0

47,0 47,5 @425 (500 489 505 51,2 51,1 49,8 47,0

46,5 46,0 46,7 479 47,5 498 48,0 |50,0 |47,6 }49,2




49,8 @488 @498 (508 499 505 51,8 50,9 50,5 |55,8

49,2 49,1 49,3 @499 51,2 42,8 51,9 1428 52,0 (44,0

44,8 45,2 480 448 476 46,8 49,6 55,7 44,8 47,8

49,3 50,1 48,2 49,2 48,7 56,2 51,8 49,8 51,6 |51,7

53,1 52,5 48,7 /52,8 49,1 53,1 53,9 52,2 54,5 |54,8

46,2 @499 (2,8 46,1 53,8 53,5 45,7 47,2 550 49,8

Ne 14. VimetoTca AaHHble O BO3pacTe CTa COTPYAHUKOB OAHOr0O M3 npeanpuaTui
MO COCTOAHUIO Ha 1 AHBApPA TeKyLLero roaa.

20 27 30 23 27 25 27 28 25 25
31 32 35 35 27 27 28 30 36 30
27 26 21 27 30 28 26 30 26 26
30 28 29 29 28 24 28 23 29 24
30 29 28 29 36 30 29 37 29 33
33 30 25 34 25 35 34 27 30 30
23 24 25 27 24 26 22 26 23 22
30 28 32 30 30 26 35 27 26 27
32 34 32 30 31 31 30 30 33 27
28 34 28 26 32 35 26 35 28 26

Ne 15. B tabnuue npuBeaeHbl AaHHbIE O BbIMOJAHEHUW NAAHA 3@ mecsl, (TbiC.

pyb.) No CTa CTPOUTENbHO-MOHTAXKHbIM YNPaBA€HMUAM OA4HOrO U3 PalioHOB

128 | 121 | 163 90 152 | 156 | 137 | 152 | 155 | 128
150 | 204 | 162 | 208 | 203 | 200 | 180 | 205 | 180 | 156
172 | 218 | 286 | 237 | 240 | 240 | 225 | 217 | 238 | 160
210 | 162 | 157 | 173 | 111 | 161 | 141 | 203 | 182 | 197
203 | 112 | 206 | 197 | 152 | 155 | 185 | 184 | 194 | 210
135 | 178 | 202 | 211 | 285 | 100 | 204 | 112 | 120 | 210
210 | 142 | 146 | 191 | 150 | 132 | 173 | 186 | 148 | 130
205 | 201 | 198 | 200 | 180 | 156 | 179 | 210 | 167 | 245
208 | 195 | 188 | 245 | 185 | 190 | 255 | 250 | 172 | 174




92 121 | 163 | 176 | 184 | 270 | 265 | 260 | 248 | 179

HNuauBuayajabHas JOMalIHAS padoTa mpU3BaHA CHCTEMATH3UPOBATH 3HAHMS, TO3BOJISIET IOBTOPHUTH U 3aKPEIIUTh
Matepuasl. CTy[EHT BBINMOJHSACT BapHWAHT WHIUBUAYATBHOU OMAaITHEW pabOTHI, HOMEP KOTOPOrO COBHANAcT C
HOMEpOM ero haMHUJIMK B ayAUTOPHOM KypHasie. JlomalrHue 3aaHus BBIIOJHSIOTCS B COOTBETCTBHHU C rpaduKoM

HU3YyUYCHUA NUCHUIUIMHBI U CHAIOTCS Ha IMPOBEPKY IMMPCIOoAaBaTCIIIO.

Kpurepuu ouenkn nromamHeii padorTsi: 3 cemecTp 4 cemecTp 5 cemecTp
BBIIIOJIHEHA TIOJIHOCTBIO, 33Jaud  BBINOJHEHBl MPABUIBHO, | 2 fajsa 2 paJi1a 1 6ann
aKKypaTHO

BBINIOJIHEHA MOJHOCTBIO, XOJ pelIeHusl 3aJlaHui BepeH, umerorcs | 1 6as 1 6ann 0,5 6amma
HETOYHOCTH B BBIYHCJICHUS M TOCTPOCHHSIX

HE BBIIOJIHEHA 0 6aJoB. 0 6ayI0B. 0 6ayI0B.
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