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ITacnopT (poHAA OLIEHOYHBIX CPEICTB
1o aucuunauHe Teopust BeposiTHOCTEH U MAaTeMAaTHYECKasA CTATUCTHKA

Kon TpeboBanust K YPOBHIO
N HaunmenoBanme
Kountponupyemsie KOHTPOJIUPYEMOM | yCBOEHUSI KOMIIETEHIIUU
No OLIEHOYHOTO
pasnensl (TeMbl) KOMITETCHITH
CpeacTBa
(W11 ee 4yacTH)
1 OIIK-1 3HaTh OCHOBBI teopuu | TectupoBanue,
BEPOSTHOCTEMN u | Jomamnee
Cayuaiinble MaTEMAaTHYECKOH CTAaTUCTUKH: | 3aJaHHE
CcOOBITHSA. OCHOBHEIC noustus, | Pabora Ha
(hopmMyITHpOBKH U | MPAKTHYECKUX
JIOKa3aTeIbCTBA  BAXKHECUIIUX | 3aHATHAX
2 OIIK-1 YTBEPKICHUH, a takxke | TectupoBanue,
IIpUMEpPbl UX MpakTU4eckoro | Jlomainee
Cayuaiinbie MPUMEHEHUS; OCHOBHBIE | 3a/JaHHE
BeJIMYNHBI MOHSTUS U TEOPEMBI, 0 TeMaM | Pabora Ha
3aJaHHBIM JUISL | IPaKTUYECKUX
CaMOCTOSITEJIbBHOTO ~ M3YYEHHUS; | 3aHATHAX
3 OIIK-1 aKCMOMAaTUKY BEPOSATHOCTHBIX | TecTupoBaHwme,
MOJIENE; 0COOEHHOCTH | JloMamHee
JJIeMeHThI Pa3iIMYHbBIX BUJI0B MO,I[CJ'Ieﬁ " | 3aJaHUE
MaTeMaTHYeCKOMi HUX IOCTPOECHHUE. Pabora Ha
CTATHCTHKH. MIPAKTUYECKHUX
CraTtucruueckas YwMeer pemars CTaHIapTHbIE 3aHSATHIX
NpoBepKa runore3 npodeCcCuOHAIbHBIC 3a/1a4H C PI'P
IIPUMEHEHUEM TEOPUU DK3aMH
BEPOSTHOCTEHN U
1. OIIK-1 MaTeMaTUUYCCKOU CTAaTUCTUKHU: TectupoBanue,
AHAJIU3UPOBATH IMOJTYUYCHHBIC Z[()Ma]_]_[Hee
JlaHHbIE, BBIOUPATh METON A1l | 3ajaHue
peuieHus 3a1ayy u Pabora Ha
AHAJIN3UPOBATH HOJIy‘-ICHHI:IfI MPaKTUYCCKUX
PE3YIIbTAT, pCIIaTh Pa3JINYHBIC 3AHSITUSIX
3a/la4il U yMETh 00OCHOBATH PI'P
BBIOpAHHBIC METOJIBI. DK3aMH

DJIeMeHTHI TeOpHuH
KOppeJsiiuu
DaKTOPHBIN
aHaJIM3

Bnaneer HaBeIKaMu
TEOPETHUECKOTO H
IKCIIEPUMEHTAILHOTO
HUCCIEN0BAHUA 00BEKTOB
npodeccruoHanbHOM
NEeATeTLHOCTH TOI0upast
COUYETAHUS PA3TUIHBIX
METOO0B, JIJI1 OMMMCAHHUA U
aHaJIN3a BEPOSTHOCTHBIX
MOJEJIeii; MeToJaMH
00paboOTKM TaHHBIX.







MunucTepcTBO HayKu U Beiciero oopasosanus Poccuiickoit ®denepanun
denepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00Pa30BaTEeNIbHOE YUPEXKIEHUE BBICIIETO
o0pazoBaHUs
«CEBEPO-BOCTOYHBIN ®EJEPAJIbHBIM YHUBEPCUTET UMEHU M K.
AMMOCOBA»

Texunyeckuit ”HCTUTYT ((unman) B r. Hepronrpu
Kadenpa maremaTnku u mHPOpPMATHKI

IIporpamma 3x3amMeHa

DK3aMeH N0 JUCUUIUIMHE MPOBOJUTCS B (hopMe cobeceoBaHMs MO dK3aMEHAIIMOHHBIM
OuneraM. OK3aMEHAIIMOHHBIM OWJIET BKJIIOYAaeT OJUH TEOpPETeUYeCKHil BOMpPOC U [IBa
MPaKTUYECKUX 3aJaHUSl.

Bonpocsl Kk 3k3ameny:

4 cemecTp

1. 3akoH pacnpezneneHus: AByMEpPHOU CITy4ailHON BEIMYUHBI.

2. YcioBHBIE 3aKOHBI paclpeesieHUs] BEpOSTHOCTEN COCTABISIONUINX JBYMEPHOU ciayyaitHON
BEJIMYMHBI.

3. UucnoBble XapaKTEPUCTUKU CUCTEMbI CITy4YalHON BEJTUYHHBI.

4. OCHOBHBIE MTOHATHSI MaTeMaTHYECKOW CTATHUCTUKH. (BHIOOpKa, TeHepaibHasi COBOKYITHOCTD,
BHJIBI 0TOODA).

5. UucnoBsle XapaKTepUCTUKU BEIOOPKH (BBIOOpOUHAS CPEIHSS U €€ CBOMCTBA, JUCTIEPCHS,
CBOICTBa AMCIIEPCUU, MOJA U MEIMAHA).

6. CriocoObl TpyNMUPOBKH CTATUCTHUECKUX JaHHBIX. (IMCKPETHBIN , HHTEPBAIbHBII
BApUALIMOHHBIN psi).

7. I'padmyeckue npeacTaBlieHrne BapHAllMOHHOTO psiAa (MOJUTOH, KOMMYJISTHTa, THCTOIpaMMa)
8. MeToa MOMEHTOB ISl BBIpaBHUBAHUS CTATUCTUYECKUX PSI0B.

9. Hecmemiennsle, 3¢ (peKTUBHBIE U COCTOATETbHBIE OILICHKH.

10.006b14HBIC, HAYAJIBHBIE U LIEHTPATbHBIE YMITUPUUECKAE MOMEHTHI.

11.Meton npou3BeAeHUH I BBIYUCIICHHUS BEBIOOPOUHOM CpEeTHEH U TUCTIEPCUH

12.Metoxa cyMM /7Sl BBIYHMCIICHUSI BBIOOPOYHOM CpeHel U JucTiepcui (paBHOOTCTOSIINE
BapUAHTHI)

13.Metoa cyMM 7S BBIYHMCIICHUSI BBIOOPOYHOM CpeiHel U JucTiepcu (HEpaBHOOTCTOSIINE
BapUAaHTHI)

14. MeTozip! HAXOKIEHHS aCHMMETPHH 1 SKCLIECCA.

15.I1oHSTHS CTATHCTHYSCKOM THUIIOTE3hI, BUILI TUIIOTE3.

16.Ommn6Ku epBoro ¥ BTOPOro poja.

17.Kputnaeckas obmacts. O01acTh MPUHITHS THUIIOTE3bI

Scemectp

1. Craructuueckas runore3a HyneBast 1 KOHKypHUpyIOLas, IpOCTas U CJIO0KHASI TUTIOTE3bI
OmuOKY epBOTO ¥ BTOPOT0 PoJia

2. CraTucTHueckuii KpUTEpUil MPOBEPKU HYJIEeBOI runore3sl Habmogaemoe 3HaueHne
kputepus Kputnueckas obmacts O0nacTb NpUHATHS runote3sbl Kputnueckue Touku

3. OrpicKaHue IPABOCTOPOHHEH KPUTHUECKOH 001acTu
OTbICKaHNE JIEBOCTOPOHHEH U ABYCTOPOHHEH KPUTHIYECKUX 00IacTeit
CpaBHeHMe IBYX AUCIEPCHI HOPMAIbHBIX T€HEPATbHBIX COBOKYITHOCTEN

4. CpaBHeHHUE UCTTPABICHHOW BHIOOPOYHOM TUCIIEPCUU C TUIIOTETUYECKON TeHEPATbHOMN
JIUCTIEpCUEN HOPMATLHOW COBOKYITHOCTH

5. CpaBHEHHE IByX CPEITHUX HOPMAJIbHBIX F€HEPAIBHBIX COBOKYTHOCTEU, TUCTIEPCUU
KOTOPBIX U3BECTHHI (HE3aBHCUMBIE BBIOOPKH)



10.

11.

12.
13.

14.

15.
16.

17.
18.

19.
20.
21.
22.

23.
24.

CpaBHeHuE IByX CPEIHUX MPOU3BOJIBHO PACIIPEIEICHHBIX T€HEPAIbHBIX COBOKYITHOCTEN
(6omBIITHIE HE3aBHCUMBIEC BHIOOPKH )

CpaBHeHUE IByX CPEIHUX HOPMAaJIbHBIX T€HEPAIbHBIX COBOKYITHOCTEH, JUCTIEPCUU
KOTOPBIX HEM3BECTHBI U OJIMHAKOBHI (MaJIble HE3aBUCHMBIE BHIOOPKH)

CpaBHeHME BRIOOPOYHOM CpeHEel ¢ TUIIOTETUYECKON TeHEPaTbHOM CpeIHen
HOPMAaJIbHOW COBOKYITHOCTH

CBs13bp MEXly IBYCTOPOHHEN KPUTHUECKON 001aCThIO U JJOBEPUTEIBHBIM HHTEPBATIOM.
OmnpezneneHre MUHUMAIBHOTO 00beéMa BEIOOPKH MTPU CPaBHEHUH BEIOOPOUHON U
TUIIOTETUYECKOW FeHEPAIIbHON CPEAHUX

CpaBHeHUE IByX CPEIHUX HOPMAJIBHBIX T€HEPAJIIBHBIX COBOKYITHOCTEW ¢ HEU3BECTHBIMU
JUCTIEPCUSIMU (3aBUCUMBIE BEIOOPKH)

CpaBHeHue Ha0II0JaeMOM OTHOCUTEIBHON YaCTOThI C TUIIOTETHYECKON BEPOSTHOCTHIO
TTOSIBJICHUST COOBITHSI.

CpaBHeHUE IByX BEPOSTHOCTEH OMHOMMAIBHBIX PACHIPEICTICHHH.

CpaBHeHHUE HECKOJBKUX JUCIIEPCUI HOPMaJIbHBIX T'€HEPAIbHBIX COBOKYITHOCTEN 1O
BbIOOpKaM paziauuHoro oobema Kpurepuii baprierra.

CpaBHeHHUE HECKOJBKUX JUCIIEPCUI HOPMaJIbHBIX T'€HEPAbHBIX COBOKYITHOCTEN O
BbIOOpKaM ofrHakoBoro oosema Kpurepuii Koupena.

[TpoBepka rumoTe3sl B 3HAYMMOCTH BHIOOPOYHOTO KOA((PHUIIEHTA KOPPEIISIINH.
[IpoBepka runoTe3s 0 HOPMaIbHOM PACIPENEICHUH F€HEPAIbHONW COBOKYITHOCTH
Kpurepuii cornacus [Iupcona.

MeTtoauKka BEIYUCICHHUS TEOPETUYECKUX YACTOT HOPMAJIIBHOTO PACIPENETICHMS.
Br16opounsiii k03 unmeHT panroBoii koppensauuu CrnupMeHa U IpoBepKa TUIIOTE3H O
€ro 3HaYMMOCTH.

Bri6opounsrii ko3¢ unmeHT panrosoit koppemsaunu Kennania u npoBepka THIIOTE3H O
€ro 3HaYMMOCTH.

Kpurepuii Bunkokcona u mpoBepka rurnoTe3sl 00 OJHOPOIHOCTH JIBYX BHIOOPOK.
Hemnnuneiinoe onennBanue. OlieHUBaHNE JUHENHBIX U HEIMHEHHEBIX MOJEIICH.
OCHOBHBIE THUIIBI HETMHENHBIX MOJIENIEN. PerpeccCOHHbIE MOAEH C IMHEHHON
CTPYKTYpOIl.

OcHOBHBIE TIOHATHUS U ONIPEAEICHUS TUCIIEPCUOHHOTO aHanu3a. [Ipumepsl.
OnHOaKTOPHBIN TUCTIEPCUOHHBIN aHAIU3.

Tunosoe npakTu4yecKoe 3aJaHnue

[To BrIOOpKE 0OBEMa N=25 HANWIEHO «HUCIPABICHHOE » CPEeIHEE KBAaIPATHUECKOE OTKIIOHCHUE
s=0,8.HaiiTi 1oBepUTEIBHBINA HHTEPBAJ, MOKPHIBAIONINI T€HEPATBHOE CPEAHEE KBAIPATUUECKOE
OTKJIOHEHHE C HaJeKHOCTEIO 0,95

B pesynbpraTe crenuanbHOro 00CieJOBaHMS MOJyYE€HO BBHIOOPOYHOE pacipeliejieHue BPeMEeHU

]
npoCTOsl (PPE3EPHBIX CTAHKOB OJHOrO Hexa (X- Bpems NIpOCTOs, MMH; 7 - SMIIMPHYECKHE

T
9aCTOTEI; M, - TEOPETHYECKUE YaCTOThI HOPMAJIBHOTO PACIPENEIICHNUS):

Xi 5,5 10,5 | 15,5 | 205 | 255 | 30,5 | 355
ml? 6 8 15 40 16 8 7
m,-T 5 10 20 27 21 11 6

Ucnone3ysa kpurepuit [lupcona, npu ypoBHe 3HaunmocTu 0,01 mpoBeputb, coryacyercs Ju
TUIOTE3a O HOPMAJIBHOM pacHpelesieHHH Ipu3Haka X TeHEpaJbHOM COBOKYIIHOCTH C
SMIUPUYECKUM PACTIPEAETICHUEM BBIOOPKH.

Kpurepun ounenkm:

KoMmnerennuu

KoanuectBO
HaOpaHHBIX
0aJ1710B

XapakTepucTHKA OTBeTa HA TeopeTHYecKHil Bonpoc /
BBINOJTHEHH MPAKTHYECKOI0 3aJaHUSs




OIIK-1

JlaH TOJIHBIM, pa3BEPHYTHIN OTBET HA IIOCTABICHHBIN
BOIIPOC, NTOKa3aHa COBOKYIHOCTb OCO3HAHHBIX 3HAHUII 110
JUCLUIUIMHE, I0KA3aTENbHO PACKPBITHI OCHOBHBIE
II0JIO’KEHHUSL BOIIPOCOB; B OTBETE IPOCIICKUBACTCS YETKAs
CTPYKTYPa, JIOTHYECKas IOCIEA0BATENBHOCTD,
OTpa)karoIlas CyIHOCTh PACKPBbIBAEMBIX MOHITHN. 3HAHHUE
0 TIPEIMETY IEMOHCTPUpPYETCs Ha (pOHE MOHUMaHUS €To
B CUCTEME JaHHOW HAyKU U MEKIUCLUIUINHAPHBIX CBS3EH.
[TpuBeeHBI TOKA3aTEIBCTBA TEOPEM U BBIBOIBI (POPMYIL

10 ©.

J1aH MONHBIN, pa3BEPHYTHIA OTBET Ha ITOCTABJICHHBIN
BOIIPOC, ITOKA3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUHU I10
JUCLMIUIMHE, TOKA3aTeIbHO PACKPHITHI OCHOBHBIE
IIOJIOXKEHUS BOIIPOCOB; B OTBETE MPOCIECKUBACTCS YETKAS
CTPYKTYpa, JIOTUYECKas NIOCIEN0BATENBHOCTD,
OTpa)karolas CyIHOCTh PACKPBIBAEMBIX MIOHATHI,
TeopHil. 3HaHUE 10 MpeIMETY IEMOHCTPUpPYETCs Ha (oHe
ITIOHUMAaHUs €r0 B CUCTEME TAHHOW HAyKH U
MEXIUCIUIUTMHAPHBIX CBsi3el. MOTryT ObITh JOIMYIIEHBI
HEJI04ETHI B I0KA3aTEIIbCTBE (POPMYII U TEOPEM,
HCIIPABJICHHBIE CTYIEHTOM CaMOCTOSITENIBHO B IIPOLIECCE
OTBETA.

96.

JlaH TOJIHBIM, pa3BEPHYTHIN OTBET HA IIOCTABICHHBIN
BOITPOC, ITOKAa3aHO YMEHHUE BBIJEINTh CYLIECTBEHHBIE U
HECYILECTBEHHBIE TPU3HAKU, IPUINHHO-CIICICTBEHHbIE
cBsi3u. OTBET YETKO CTPYKTYPUPOBAH, JIOTHYeH. MOXeT
OBITH JIOMyIIEHa OJ{HA HETOYHOCTH WJIM HE3HAUYNTEIIbHAS
omuOKa MpH JT0Ka3aTeIbCTBE POPMYIT U TEOpEM
WCIIPABJIEHHBIE CTYJJEHTOM C IOMOUIBIO TPENOIABATEIS.

8 0.

J1aH MOJTHBIN, pa3BEpHYTHIA OTBET HA TOCTABIICHHBIN
BOIIPOC, TI0KA3aHO YMEHUE BBIIEIUTh CYIIECTBEHHBIE U
HECYIIECTBEHHbIE TPU3HAKU, TPUINHHO-CJICICTBEHHBIE
cBs3U. OTBET YETKO CTPYKTYpUPOBAH, JIOTMUEH. MOXeT
OBbITh IONYIIEHbl JABE HETOUYHOCTH WJIM HE3HAUUTEIbHbBIE
OLIMOKY IPH JI0Ka3aTeNIbCTBE (POPMYII U TEOpEM
MCIPABJIEHHBIE CTYIEHTOM C TOMOUIbIO MPENoiaBaTersl.

7 6.

Jlan He nonHbIN oTBeT. JIOTHKa ¥ MOCIEI0BATEIbHOCTh
W3JI0KEHUSI UMEIOT HapylieHus. [[eMoHcTpupyer
0a30BbIe 3HAHUS IO TIpeaMeTy. IMeloTcss HETOUHOCTH TIPH
JIOKA3aTesbCcTBe (hopMyI1, TeopeM

6 0.

Jlan He monHbIN oTBET. JIOTHKa U MOCIE0BATEIbHOCTh
W3JI0’KEHUSI UMEIOT HapylieHus. [[eMoHcTpupyer
0a3oBble 3HaHUS N0 TIpenMeTy . [Ipu gokazaTenbcTBe
TeopeM U (hopMyJT TONYIIEHBI 3HAYUTEIHHBIE OITMOKH.

50.

Jlan He nmonHbIN oTBeT. JIOTHKa U MOCIEI0BATETbHOCTh
W3JIOKEHUST UMEIOT HapyIieHus. JlomymeHs! ommoOKu B
PaCKpBITUHU MOHATHH, yrIoTpeO1eHnu TepMuHOB. [Ipu
JTIOKA3aTeNIbCTBE TEOPEM U (POPMYIT IOMYIIICHBI
3HAYMTEIIbHBIC OIUOKH.

40.

Jlomy1ieHbl oIMOKH B paCKPBITUU MOHSATUH,
ynoTpebieHnn TepMUHOB. He mpuBeeHb! 10Ka3aTeNbCTBa
TEOPEM U BBIBOJBI (DOPMYIL.

36.




CTyneHT He OCO3HAET CBS3b 00CYK/1aeMOr0 BOIIpOCca 1Mo
ousery ¢ ApyrumMu OObEKTaMH JUCIUTUINHBL.
OTCYTCTBYIOT BbIBOJIbI, KOHKPCTU3alIUA U
JI0Ka3aTeIbHOCTh U3JI0KCHUSI.

20

OTtBeT npeAcTaBisieT coO00H pa3po3HEHHBIC 3HAHUS C
CYLIECTBEHHBIMH OIMIMOKaMHU 110 Bonpocy. [IpucyTcTByioT
(bparMeHTapHOCTh, HEJIOTUYHOCTh U3JI0KEHHUS.

16

OTBeT Ha BOIPOC MOJTHOCTHIO OTCYTCTBYET
uau
OTKa3 OT OTBETA

0 6.

OIIK-2

[IpakTueckoe 3a1aHNe BHIMOIHEHO BEPHO,
OTCYTCTBYIOT OIIMOKH PA3IMYHBIX THIIOB.

10 ©.

[IpakTrueckoe 3a1aHNe BHIMOIHEHO BEPHO,
OTCYTCTBYIOT OIIMOKH PA3IMYHBIX THUIIOB. MOT'YT OBITh
JOMYILEHbI HEI0YEThI B OMPEICIICHUN MTOHATUH,
UCIIPABIIEHHBIE CTYIEHTOM CaMOCTOSITEIbHO B IIPOIECCE
OTBETA.

9 6.

XO,Z[ peuieHus BEPEH, MOJIYUCH HeBepHLII\/'I OTBCT HU3-3a
OZ[HOI71 BBIYHCIIUTCIIHHOM OIIII/I6KI/I, HO IIpHU 5TOM UMCCTCA
BEpHas NOCJICAOBATCIBbHOCTD BCCX MIAI'OB PCHICHUA

8 0.

XOI[ peuieHus BEPEH, MOJIYyUYCH HeBCpHLII\/'I OTBCT HU3-3a
ABYX BBIYUCIIUTCIIBHBIX OIHI/I6OK, HO IIpHU 5TOM UMCECTCA
BEpHas NOCJICAOBATCIBbHOCTD BCCX IIAIOB PCHICHUA.

76

XoJ peleHns BEpEH, MOyYeH HEBEPHBIM OTBET M3-3a
JBYX HE3HAUMTENIbHBIX OIIMOOK pa3IMYHbIX THUIIOB, HO
IIPH 3TOM HMEETCs BEPHAs MOCIEA0BATENBHOCTD BCEX

11aroB pEeLICHUS.

6 0.

Xon pemieHus He BepeH. JomynieHa oqHa 3HauUTeNbHbIas
omn6OKa.J[oNOTHUTENbHBIE U YTOYHSIOIINE BOMTPOCHI
MPENoJaBaTeNsi TPUBOIAT K KOPPEKIIMU OTBETA CTYICHTA

56

Xox peleHus He BEpeH. /[0y IeHb! 1Be 3HaYUTEIbHbIC
o1nOKu.J{ONOTHUTENBHBIE U YTOUHSIOIINE BOIPOCHI
[IPENOAABATEIs PUBOLAT K KOPPEKLMU OTBETA CTYICHTA

40

Xop penieHus He BepeH.[onyeHbl Tpu 3HaYNUTEIbHbIE
omrOKu. J{OMOTHUTENIbHBIE M YTOYHSIOIIUE BOIPOCHI
npenojaBaTelis NPUBOIST K KOPPEKIIMU OTBETA CTYIEHTA

36

He BepHas 1nocienoBaTebHOCT BCEX 1IAr0B PEILICHUS
JIOTIOJIHUTENBHBIE U YTOYHSIOIHUE BOIIPOCHI
IIPENOAABATEIs PUBOLAT K KOPPEKLIUU OTBETA CTYICHTA

20

He BepHast mociieoBaTensHOCTD BCEX MIATOB PEIICHUS
JloTOTHUTENBHBIE U YyTOYHSIOIINE BOPOCHI
npenojaBaTelis He MPUBOJAAT K KOPPEKIMH OTBETa
CTYJICHTa

16

Brimonnenue MMPAKTUYCCKOI'0 3aJdHUsA OTCYTCTBYCT

06.




MunucTepcTBO HayKu U Beiciero oopasosanus Poccuiickoit ®denepanun
denepanbHOE rOCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE
BBICIIIETO 00pa30BaHuUs
«CEBEPO-BOCTOYHBIN ®EJEPAJIbHBIM YHUBEPCUTET UMEHU M K.
AMMOCOBA»

Texunyeckuit ”HCTUTYT ((unman) B r. Hepronrpu
Kadenpa maremaTnku u nHPOpPMATHKI

PI'PNel Mamemamuueckas cmamucmuka

3aoaua 1. Ilytem ompoca nosyueHsl! gaHHbie (n=80):

Boinoanums 3a0anus:

a) TOJY4YUTh AWCKPETHBI BapUAIMOHHBIA pAd M CTAaTUCTHUYECKOE paclpeecHHe
BBIOOPKU;

0) MOCTPOUTH MOJIUTOH YacTOT;

B) COCTaBUTH Pl paclpeeICHHs] OTHOCUTEIBHBIX YacTOT;

') COCTaBUTh SMIIUPHUUECKYIO (DYHKIUIO pacTIpeeIeCHUS;

1) TOCTPOUTH rpapK IMITUPUICCKON (YHKITUU paCIIPEICIICHHUS,

€) HaATH OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKU BAPUAIMOHHOTO Psia (110 BO3MOKHOCTH
HCIIOJIL30BATh YIPOIIAIONTUE POPMYITBI TSI UX HAXOXKICHHS ):

1) BLIOGOPOUHOE CpenHEE X, ;
2) BeIOOpouHYyto aucrepcuio D(X);
3) BeIGOpOUHOE cpenHee KBaapaTndeckoe otknonerne O(X)

4) korddunmeHT Bapuauu V;
5) MHTEPIIPETUPOBATH MTOTyUYCHHBIE PE3YIbTATHI.

3aoaua 2. B Ttabnuue (MCXOOHBIE NaHHBIE IS 3aJaHUsl 2) TNPUBEICHBI pa3Mepbl
nuaMeTpoB TojoBoK 100 3akienok (B MM), M3TOTOBJICHHBIX CTAaHKOM (KOTOPBIM JelaeT uxX
TeicsiYaMu). Bce KOHTponMpyeMmble YCIOBHsS, B KOTOPBIX paloTan CTaHOK, OCTaBAJIUCh
HEU3MEHHbIMH. B Toxke BpeMs AuaMeTphl TOJOBOK pa3 OT pazy HECKOJIbKO H3MEHSIIUCH.
XapakTepHas dYepTa CIy4YallHBIX KoJeOaHWW: W3MEHEHHUS BBITISAIIT OECCUCTEMHBIMH,
XaOTUYHBIMHU.

Buvinoanumse 3adanus:

1. 1511 BBIOOpKH TUAMETPOB T'OJIOBOK 3aKJIETIOK BBIYUCIUTD CpeoHee 3HaueHue, Meouary,
oucnepcuro, MUHUMATbHBIL U MAKCUMATIbHBILL 9T1EeMEHMbI.

2. 115 BBIOOPKYU 1HaMEeTPOB HUISAMOK 3aKJIENOK MOCTPOUTH TUCTOTPAMMY YaCTOT C IIaroM
rpynnupoBku A (Hanpumep, 0,075Mm) Ha uHTEepBane OT Xmin (Hampumep, 13MM) 110 Xmax
(manpumep, 13,75mMm) (6€3 ydeTa CHIIBHO BBIACIISIFOIIETOCS HAOTIOICHNUS)

3. Ucnionb3yst MHCTpYMEHT <Onucamenvras cmamucmuxa™> co3AaTh TaOIUIly OCHOBHBIX
CTaTHUCTUYECKUX XapaKTEPUCTHK U Pa3MECTHTh €€ C COOTBETCTBYIOLIMM 3aroJIOBKOM CIpaBa OT
WCXOJHBIX TaHHBIX. YMETh OOBSICHUTH CMBICH KaXKI0W CTATUCTHKHU.

4. O6paboTaTh JaHHBIE C LENbI0 BBIABMKEHHS] TUIOTE3bl O BHUJAE paclpeiesieHus
HaO0JII01aeMO cITyyaifHOW BEJTMYMHBI U €€ TIPOBEPKHU.

5. IlpoBepuTh BBIABUHYTYIO THIIOTE3Y. ClieaTh BHIBOBI.

Wcxonnble qanHble 11 3aganHus 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




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

PI'PNe2 IIpoBepka cTaTHCTHYECCKHX THIIOTE3
1. 'unoTe3a o Buae pacnpeneeHust

1.1. Cpenu 2020 cemeil, UMEIOIMX BYX JeTe, 527 cemel, B KOTOPHIX /1Ba Majb4uka, u 476 —
nBe neBouku. B ocranpabix 1017 cembsix aetu pasHoro mnona. [IpoBeputh TumnoTe3y o TOM, 4TO
KOJIMYECTBO MAJILYMKOB B CEMbE C JABYMsI IETbMU — OMHOMUAIbHASI CITydaifHas BEJIMYUHA.

1.2. Bo Bpems snuaemun rpumnmna cpeau 2000 yenoBek ogHo 3a0oneBanue HabmoAanoch y 121
YeJI0BeKa, JIBAXK/IbI OOJIETN IPUTITIIOM 9 YellOBEK, y OCTANBHBIX 3a0oneBanus He Obu10. [IpoBepuTh
TUIOTE3Y O TOM, YTO YMCIIO 3a00JI€BaHUI UYeIoBeKa BO BpeMsl SMUAEMUH — CllydaiiHasi BEIMYMHA,
noJYMHEeHHas 3aKkoHy [lyaccoHa.

1.3. Uepes paBHbIE MPOMEKYTKH BPEMEHU B TOHKOM CJIO€ PAacTBOpa 30JI0Ta PETUCTPUPOBAIOCH
YHUCIIO YaCTHI] 30JI0Ta, MOMABIIMX B TOJIE 3pEHUS MHUKpockomna. [lo maHHBIM HaOIIOICHUH,
MIPUBEACHHBIX B CIEIYyIONIeH TaOJauIle MPOBEPUTh TUIIOTE3y O TOM, YTO YHUCIO YACTHII 30JI0Ta
SIBJISIETCS ITyaCCOHOBCKOM CIIy4aiiHOW BEJIMYMHOM.

Yucmo 0 1 2 3 4 5 6 7 Htoro
YaCTHIL
m, 112 168 130 68 32 5 1 1 517

1.4. B teuenne Bropoil MHUpoBOIl BOWHBI Ha HOXKHYIO 4yacTh JIoHAOHA ymano 535 cHapsios.
Tepputopus 1oxnoro JIloHmoHa OblTa pasfeneHa Ha 576 ydacTko miomazaeio 0,25 xm?. B
clefytolell TabiIuIe IPUBEICHBI YICIa YYACTKOB 71, , HA KaXIblil M3 KOTOPBIX ymauo mo k

CHapSIOB.
k 0 1 2 3 4 5
n, 299 211 93 35 7 1

Tpebyercs mpoBepUTh TUIIOTE3Y O TOM, YTO ClyyaifHasi BEJIMYMHA — YHUCIIO CHAPAOB, YIaBIINX
Ha OJIMH Y4acToOK, pacrpezeneHa mno 3akony [lyaccona.

1.5. Ha omHOM W3 pyIHBIX KaphepoB HAOIIOAATIOCH CIEAYIOIIEEe pacmlpeeiecHrue BbIXOa
HerabapuTOB MOCTIE B3phIBa. B crnenyromeii Tabnuie NpUBEICHO YUCIIO B3PBIBOB 71 , B KOTOPBIX

Habmonanock K HeraGapuros.
k 0 1 2 3 4 5
n, 110 112 54 18 5 2

Tpebyercs mpoBepuUTh TMIIOTE3y O TOM, YTO CiydailHash BeJIMYMHA — YHCIO HerabapuToB —
pacmipezernena no 3akony Ilyaccona.

1.6. B cnexyromieit Tabnauiie npuBeACHBI PE3yIbTaThl U3MEPEHHI MPOYHOCTH TIPOBOJIA HA Pa3phIB
B ICKAHBKOTOHAX.

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 |

TpebyeTcs npoBepUTh TUIIOTE3Y O COTIACUN TOTYYEHHON BEIOOPKH C
a) HOPMaJIbHBIM pacIpe/ieICHUEM;
0) pacnpenenenuem Jlamnaca;

B) JIOTHCTHYECKUM PACTIPEICIICHUEM.
1.7. B cunenyromeil Tabnuiie MpeacTaBICHBI pe3yJbTaThl H3MEPEHUH JMaMETpOB BaJoOB
JIICKTPOJIBUTATEICH B MIJUTUMETPAX.

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

TpebyeTcs npoBepuTh MIOTE3Y O MPUHAJIEKHOCTH AAHHOW BBIOOPKM HOPMAJIbHOMY 3aKOHY

pacrpeaeseHus..

1.8. B pe3ynbrare 3KCIIEpUMEHTA MOJYUYCHBI CICAYIOIINE Pe3yIbTaThl K3MEPEHUsI TPOYHOCTH Ha
a3psiB B 40 mpobax craym 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
Tpebyercs mpoBEpUTH TUTIOTE3Y O COTIACHH MOTYYSHHON BHIOOPKH C
a) HOPMaJIbHBIM paclpe/ielIeHueM;
0) pacnpenenenuem Jlammnaca;
B) JIOTUCTUYECKUM PACIIPEACIICHUEM.
1.9. B Tabnuie npueaeHo pacnpeaeneHue Toamuabl 12 000 6060B.
TonmuHa, o 7.00- 7.25- 7.5- 7.75- 8.00- 8.25- 8.5-
MM 7.00 7.25 7.5 7.75 8.00 8.25 8.5 8.75
Komnuecto 32 103 239 624 1187 1650 1883 1930
060008
TonmuHa, 8.75- 9.00- 9.25- 9.25- 9.75- 10.00- | 10.25- | Csrpiie
MM 9.00 9.25 9.5 9.75 10.00 10.25 10.5 10.5
KomnunuectBo 1638 1130 737 427 221 110 57 32
0000B
[IpoBepuTh TUIIOTE3Y O TOM, YTO TOJIIIMHA O0OOB MOAUYUHSICTCS HOPMAJILHOMY pacIpeIesICHUIO.
1.10. B TaGnuie npuBeneHo pactpeaenenue Toamuusl 12 000 60608
TommuHa, MM Ho 7 7-8 8-9 9-10 Csrime 10
KonunuectBo 60008 32 2153 7101 2515 199

[TpoBepuTh TUIIOTE3Y O TOM, YTO TOJNIIMHA 000OB MOAYMHSACTCS HOPMATEHOMY PACIPE/ICICHUIO.
1.11. B 1889 — 1890 rr. Ob11 M3MepeH pocT B caHTHMETPax 999 B3pocCibIX My 4uH (pabounx
MOCKOBCKHX (paOpuk). Pe3ynbraThl n3MepeHHid IPeICTaBIICHBI B CIENYIONIeH Ta0IuIIe.

Poct 143-146 147-149 150-152 153-155 156-158
YHCJIO0 MYXKUUH 1 2 8 26 65
Poct 159-161 162-164 165-167 168-170 171-173
YKCJI0 MYKUUH 120 180 201 170 120
Poct 174-176 177-179 180-182 183-185 186-188
YHCIJIO MYKYUH 64 28 10 3 1




TpeOyeTtcs MPOBEPUTH TUIIOTE3Y O TOM, YTO POCT B3POCIIOTO MYKYHHBI IMEET HOPMaJIbHOE
pacrpeescHue.
1.12. B caenyromieit Tabauie npuBeaeH pocT 65 CTYIEHTOB.
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 TMNIOTE3y O HOPMAJIBHOM PACIPEICICHUU POCTa.
1.13. B cnenyronieit Tabauiie npuBeaeH pocT 42 CTyI€HTOB (MY KUHH).
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
[IpoBepuTh TMNIOTE3y O HOPMAJIBHOM PACIPEICICHUU POCTa.
1.14. B cnenyronieit Tabautie npuBeaeH pocT 23 CTyIEHTOB (KEHIIHH).
158 164 167 163 165 176 166 170 164 159
168 167 163 162 163 168 152 173 167 164
169 160 164
[IpoBepuTh TMNIOTE3y O HOPMAJIBHOM PACIPEICIICHUU POCTa.
1.15. B cnenyronieit Tabnuiie npuBeaeH BeC 65 CTyACHTOB.

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
33 78 50 61 75 60 68 80 62 52
75 66 50 73 67 65 60 44 61 60
70 45 55 33 47 65 80 55 64 45
65 75 78 80 70

[TpoBepuTh TMIIOTE3y O HOPMAJIBHOM paCIpPE/ICIICHUH Beca.
1.16. B cnenyronieit Tabnuiie npuBeaeH Bec 42 CTyACHTOB (MYXYHH).

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

[TpoBepuTh TUNIOTE3y O HOPMAIBHOM paCIpPE/ICIICHUH Beca.
1.17. B cnenyronieit Tabnuiie npuBeaeH Bec 23 cTyA€HTOB (SKEHIIUH).

55 56 58 54 52 53 60 62 55 53
33 50 52 50 44 61 45 55 53 47
55 45 70

[TpoBepuTh THIIOTE3Y O HOPMAJILHOM pacIpeieICHUH Beca.

1.18. B cnenyromeit Tabnuiie nmpeacTaBiaeHbl pe3ynbTaTsl u3Mepenuit CO2 B rpaMMax Ha JUTP B
apTHH Ta3UPOBAHHBIX HAITUTKOB.

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




Tpebyercss mMpOBEpUTH THUINOTE3Y O COTJIACHH TOJTYYSCHHOW BBIOOPDKH C HOPMAJIbHBIM

pacpeacJICHUEM.

1.19. B cnenyromeit Tabauiie npuBeAeHbI pe3yabTaThl UcnbiTaHui 200 naMi Ha

IPOAOJIKUTCIIbHOCTD pa6OTLI B gacax.

[TponomKUTENTLHOCTD 0-300 300 — 600 — 900 — 1200 — 1500 —
600 900 1200 1500 1800

Yucno mam, 53 41 30 22 16 12
BBIIICIIINX U3 CTPOSI

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

2100 2400 2700 3000 3300

Yucno nami, 9 7 5 3 2 0
BBIIICIIINX U3 CTPOSI

TpeOyeTcst MPOBEPUTH TUIIOTE3Y O TOM, YTO MPOJOJDKATEILHOCTH Pa0OTHI JJAMITBI IO TIMHSAETCS
SKCMOHEHIIMAIbBHOMY 3aKOHY pacipe/iesICHusl.

1.20. B TtaGnume mpuBeneHbl JaHHBIE O MOMEHTaX MOCTYIUICHHS NAIlMEHTOB B OTHEJICHUE
WHTCHCUBHOW Tepamuu C ToHenenbHUKa 4 ¢espans 1963 r. mo cpeny 18 mapra 1964 r.
CTPYIIIMPOBAHHBIC 110 JHSIM HEJICIH.

Jlenp HEneIM ITn Bt Cp Yr IIt Co Bc

Yucno nalueHToB 37 53 35 27 30 44 28

[IpoBepuTh runoTe3y o ToM, YTO NALUEHTHI MONAJAIOT B OTAEIIEHUE C PABHOM BEPOSITHOCTHIO B
11000i U3 ceMu THeH HelenaH, KpoMe BTOPHUKA.

1.21. B skcniepumMenTax ¢ cenekuuen Kykypy3bl KapBep HaOuto1an 4acTOThl pa3inyHbIX BUJIOB
rUOpUIOB, MOJYYEHHBIX IPU CKPEIIMBAHUHM KPaXMaJMCTON KyKypy3bl C 3€JIE€HBIMU JIUCTHIMH,
KpaxMaJIuCTOW KyKypy3bl C OENBbIMM JIUCTBHSIMHU, CAXapHOM KyKypy3bl C 3€JIEHBIMH JIUCThSIMHU,
caxapHOM KyKypy3bl ¢ OeJIbIMH JUCTbIMU. B pe3ynbraTe 3TOro CKpeuBaHus ObUIO MOJIy4EHO

3839 MOTOMKOB €O CJIEIYIONIMM pacipeieIeHHeM MPU3HAKOB.
ITpu3nak KonunuectBo BepositHOCTB
KpaxXMaJIUCTas C 3€JICHbIMU JTUCThSIMU 1997 )2
KpaxMalucTas ¢ OebIMU JIUCThIMU 906 D>
caxapHasi C 3€JICHbIMU JIUCTbIMU 904 Ds
Caxapnas ¢ OelbIMH JTUCThIMU 32 D4
Cymma 3839 1

2+6 1-06 0 .
ITo 3axony Mennens p, = T s Py =P3 = T, DPs = Z, rie O — HeusBecTHBIN mapamerp.

HpOBepI/ITB TUIIOTE3Y O COIIaCOBAaHUU YaCTOTHBIX JAHHBIX C TCOPCTUUCCKUMU BEPOATHOCTAMMU.

I'unote3a He3aBUCHMMOCTH

2.1. ITo nepenucu Hacenenust LIeunn 1936 r. u3 COBOKYIHOCTH BCEX CYNpPYKECKUX Hap Obuia
noJTydeHa BeIOopka 25263 mapel, BeTynuBIIHNX B Opak B TeueHue 1931 — 1936 rr. B cnenyroreit
TabJIMIEe MPUBEACHO PACHpEeNIeHUE IOI0BbIX J10XOA0B (B ThIC. KPOH) U KOJUYECTBO JETEH y
CYIIPYKECKHX Iap B 3TOH BBIOOpKE.

YUCJIO JeTe (0, 1] (1, 2] (2,3] >3 Cymma
JIOXOJTBI
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

Tpebyercs yCTaHOBUTH, SIBISIOTCS JTU 3aBUCUMBIMH KOJTMYECTBO JIETEH B CEMbE U YPOBEHB
rOJI0OBOI'0 JI0X0Ja dTOI CEMBHU.



2.2. VTBepKIaeTcs, 4To pe3yabTaT ACUCTBUS JIEKapCTBA 3aBUCUT OT CIIOC00a €ro MpUMEHEHHS.
[TpoBepbTe 3TO YTBEPKIEHHUE MO JAHHBIM, IPEACTABICHHBIM B CIEAYIOUICH Ta0nuIie.

pe3ysbTat / crnocod MpUMEHEHUs A B C
HebnaronpusTHbIii 11 17 16
biaronpusarHblii 20 23 19

2.3. B pesynbrare mMpoOBEIECHHOTO HCCIENOBAHUS OBUIO YCTAHOBJICHO, YTO 782 CBETJIOTIA3bIX
OTIIOB CHIHOBBS TOXX€ HMEIOT CBETJIbIC IJa3a, a y 89 CBETJIOMIa3bIX OTIIOB CBHIHOBBS —
TeMHorna3be. Y 50 TeMHOTIa3bIX OTIIOB CHIHOBBS TOKE TEMHOTJIa3bIe, a Y 79 TEMHOTIa3bIX OTIIOB
CBIHOBBSI — CBeTJIOTIIa3bie. ViMeeTcs Tu 3aBUCUMOCTh MEXTy IIBETOM TJIa3 OTIIOB U I[BETOM IJIa3
UX CHIHOBEH?

2.4. [Ilpemapatr Hugeounun o0namaer CHocOOHOCTBIO pacmmpsATh cocyasl. I,  Xeitn
MIPETIOIOKII, YTO HU(DEIUIHH MOXXHO HCIIONB30BATh M MPU MOPAKEHUU CEp/Ila, BRI3BAHHOM
kokamHoM. CobakaM BBOJWIIM KOKauWH, a 3aTeM HUDEIUTINH, JTUO00 (PU3NOIOTHISCKUN PACTBOP
(nnmane60). IlokazatemeM HACOCHOW (YHKIMH CepAlla CIYXKWIO CpeIHee apTepHalbHOEe
JaBlieHHE. BbUTH MOJTyYeHBI CIIEAYIONIHNE JaHHBIC.

[Tnane6o 156 | 171 133 [102 | 129 |[150 [120 |110 |112 |130 | 105
Hudemumuu | 73 81 103 | 88 130 | 106 [106 | 111 [122 | 108 |99
Bnusier mu HuGenunuH Ha cpeiHee apTepralibHOE JaBlIcHHE?
2.5. Ilpemapar Hugeounurn oOnamaeT CHocOOHOCThIO pacmupatk cocynbl. I Xein

MPEINOI0KII, YTO HU(EAUITNH MOXKHO MCIOJIB30BATh U MPU MOPAKEHUHU CEpALA, BEI3BAHHOM
kokauHoM. Co0akaM BBOJWJIM KOKauH, a 3aTeM HU(eIUnuH, JIub0 (HU3NOJOTHUECKUuil pacTBOp
(nnane6o). [locne 3TOoro M3Mepsan IuaMeTp KOpPOHapHbIX apTepuil (B MM). bbuin mosydeHsl
CJICAYIOUIHNE JaHHBIE.

[Tnane60 25 122 126 |20 |21 1.8
Hudenunun | 2.5 1.7 115 |25 [14 |19
Biusier nmu HudenunuHa Ha TuaMeTp KOpOHAPHBIX apTepuid?
2.6. T. bumon u3y4unn 3QQPEeKTUBHOCTb BBHICOKOYACTOTHOW CTHUMYJISILIMM HEpBAa B KauecTBE
00€300MBaOIIETO CPeCTBA IPH yAaIeHHH 3y0a. Bece 60mbHbIE MOAKITIOUAINCh K IPUOOPY, HO B
OJTHHX CITy4asiX OH paboTall, B IpyTrux — OblI BeIKIIOUEH. Hu cromarosior, Hu O0JBbHOM HE 3HAIH,
BKJIIOYEH Ju npubop. Ilo3BosiAoT 1M cieAyrolue JaHHbIE CUHUTaThb BBICOKOYACTOTHYIO

CTUMYJISILIMIO HEPBA JEHCTBEHHBIM aHAJIBIE€3UPYIOIIHUM CPEJICTBOM?

24
23

23
2.0

2.7
2.6

2.7
23

1.9
2.2

[Tpubop BKIIOUEH

[Tpubop BEIKITIOUCH

bonu "Het

24

3

17

bonb ecth 6

2.7. B 1985 r. B MaJleHbKOM KaHaJCKOM TOpPOJAKE Hayajlach BCIBIIIKA TaCTPOIHTEPUTA.
HccnenoBatenu npeanoaokuin, YT0 HCTOYHUKOM HH(pEKIUN Obula BOAONPOBOIHAs Boaa. OHU
HucciacaoBaiu 3aBUCUMOCTb MCKAY KOJTMYCCTBOM BBITTUTOM BOJBI U YHCJIOM 3a0oeBmux. Kakue

BBIBOJbBI MOJXHO CACJIATh U3 IIPUBOANMBIX I[aHHLIX?

KonnuecTBO BEIMUTON BOJIBI Yo 3a00JIeBIINX Yucito He 3a00JIEBIINX
(cTakaHOB B JICHB)
Menee 1 39 121
Orl no4 265 258
5 u Oosee 265 146

2.8. OneparrioHHast JIeTaJbHOCTb MIPU T'AJIOTAHOBOM U MOP(HHOBOW aHECTE3UH.

Kusb1 YMepau Bcero

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

Tpebyercst mpOBEPUTH TUTIOTE3Y O TOM, YTO JIETATLHOCTh HE 3aBUCUT OT AaHECTETHKA.

2.9. Ha oxHOM 13 poccuiickux nruiedadpuK UCCISA0BATIOCH AEHCTBUE MOTMPUOOHATa — HOBOTO
MMMYHOCTUMYJIMPYIOIIET0  TIpenaparta, pa3padOTaHHOIO  HOBOCHOMPCKMMHU  yYEHBIMHU.
PesynbTatel (B TIpaMM-TIPOIIEHTAaX) aHaIW3a CHIBOPOTKHA KPOBHM IBIUIAT TPEJICTABICHBI B
Clenyromiel Tabmure:



benok ANBOyMHHBI Ol -TJI00YJTHHBI B -rno6ymuubl Y -IJ100yIMHBI

KI' PI’ KT’ PI’ KT’ PI’ KI' PI’ KT’ PI’

3.80 4.10 1.840 | 1.800| 0.930| 1.098| 0.610| 0.730 | 0.420 | 0.470
3.99 3.80 2000 | 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| 2220 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| 0910| 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 | 2200 0.860| 1.060| 0.550| 0.670 | 0.410| 0.450
3.80 4.38 1.850 | 2.090| 0910| 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 (mpenapat He BBoauin), PI” — pabouast rpynmna (BBeeHO 2 10361
nosnnpuOoHaTa). OTBETHTE Ha BOIPOCHI:
a). Bnusier nu nonupuboHat Ha conepkanue 6enka?

0). Bimsier mu monmmpuOoHAT Ha coJiepKaHue aTbOyMHUHOB?
B). Biusier nmu nonupuboHaT Ha copepxkaHue Ol -TJa00yJIMHOB?
r). Biuser 1 nonupuGoHar Ha cofepxkanue [3 -rno6ynuHos?

1). Bnuser nu nonupuOoHat Ha cosepkaHue Y -ri1o0yJInHOB?

2.10. Menemxep HOBOM ueOypedHOI HE YBEPEH B IPABUIIBHOCTH BEIOPAHHOM 1IEHBI HA 4eOypeKH,
M03TOMY B TedeHue 12 Henenb OH BapbUpPYET LIEHY M 3alMChIBACT KOJIMYECTBO MPOJAHHBIX
yeOypekoB. [losryueHHbIe TaHHBIE IPUBEAEHBI B CIEAYIONIEH Ta0IHIIe.

Henena Ilena KomnnuectBo Henens Llena Koanuectso

MPOAAHHBIX MPOJIaHHBIX
4eOypeKoB 4eOypeKoB

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 MpOBEpUTH TUTIOTE3Y O HE3aBUCUMOCTH 00BEMa IPOJIaK U IICHBI.
2.11. Tocne kpu3uca cnpoc Ha 4eOypeKu ymnaj, U MEHEIKep ObUI BBIHY)KACH TPAaTHTh YacTh
CpE/CTB Ha peknamy. B cienyromeii Tabaniie npuBeeHbI JaHHbIe HAaOIroneHui 3a 20 Heemb.

Henensa 3aTpaThl Ha KonnuectBo Henensa 3aTpaThl Ha KonnuectBo

pexiIaMmy MPOJAaHHBIX pexiamy MPOJAaHHBIX

4eOypeKoB 4eOypeKoB
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

TpebyeTcs npoBepUTh TUIOTE3Y O HE3ABUCUMOCTH 00beMa MPOJaX U 3aTpaT Ha peKiIaMy.
2.12. B cnenyromieil Tabnuie npencTaBieHbl peasbHBIA 10X0J1 Ha AyIly HaceleHus ) (TbIC.

J0JU1.), TIPOLIEHT pabodyel CHIIbI, 3aHATOM B CEILCKOM XO3SMCTBE, X, M CPEIHUH YpPOBEHb



00pa30BaHUs HAcENEHUs B BO3pacTe mocie 25 JeT X, (YMCNO JIET, NPOBEJICHHBIX B y4eOHbIX

3aBefieHUsX) st 15 pa3Buthix crpan B 1983r.

y

y

Crpana X, X, Crpana 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) TpeOyeTcst MPOBEPUTH THIIOTE3Y O HE3ABUCUMOCTH J10X0/1a ) U IPOLIEHTa pabodell CUIIbI B

CEJIbCKOM XO3SHCTBE X .

0) IIpoBepuTh rUMOTE3y O HE3aBUCUMOCTH JOXOJa ) U CPEIHEr0 YPOBHS 00pa30BaHMUs

HaCCICHUA x2 .

2.13. B caenyroei tabnuile IpeacTaBIeHbl PacXobl Ha arperupoBaHHoe notpedieHue ¥ u
arperupoBaHHbIC pacmoiaraeMbiii 10xox X B HEKOTOPOI HAIIMOHATHHON SKOHOMHKE B TCUCHHUE

12 ner.
Tox Y X I'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

[TpoBepuTh TUMOTE3y O HE3aBUCUMOCTH BenuinH X u Y .
2.14. B skcriepuMeHTE MPOU3BOAMTCS KOHTPOJb KadecTBa Ha MIOKOIMagHOW (habpuke. Uepes
OIIpeJIeIEHHbIE HWHTEpPBAIbl BPEMEHHU IPOU3BOAUTCS H3MEPEHUE COCTaBa B IIOKOIAJE Tpex
UHTpenueHToB: oenxa (A), scupa (F), yenesooos (C).

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

1 6.5 345 | 52.9 21 8.7 37.5 | 53.8 41 8.7 333 | 44.8
2 6.7 339 | 50.8 22 7.2 35.6 | 48.7 42 6.8 36.8 | 43.3
3 8 38.1 | 47.7 23 8.6 35 47.4 43 7 353 | 51.3
4 93 37.1 | 46.4 24 8.9 313 | 54.1 44 7.5 348 | 47.3
5 7.2 338 | 49.2 25 7.7 344 | 47.5 45 8.9 28.1 | 484
6 7.9 38.8 | 56.3 26 7.1 32.8 | 56.9 46 8.8 279 | 53.5
7 8.9 384 | 484 27 6.6 439 | 48.8 47 6 314 | 484
8 7.9 319 | 54.9 28 7 42.8 | 49.6 48 8.2 27.8 | 47.1
9 8.7 37.2 | 48.8 29 8.9 335 | 48.2 49 6.6 31.8 | 48.7
10 7.3 338 | 47.8 30 7.3 36.6 | 52.7 50 6.9 31.2 | 47.1
11 7.8 36.3 52 31 7.1 346 | 47.6 51 7.7 40.1 63

12 6.9 38.5 | 50.5 32 7.1 39.2 | 53.7 52 7.9 289 | 45.6
13 6.5 31.7 52 33 7.8 277 | 654 53 8.4 31.6 | 564
14 8.6 353 | 564 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 7.9 347 | 51.7 37 6.5 359 | 50.1 57 104 | 37.8 | 48.2
18 6.5 40.6 47 38 9.2 33.6 49 58 7 32.1 | 499
19 8 33.8 | 48.3 39 6.4 435 | 57.8 59 8.1 35.5 | 48.5
20 7.8 39 47.6 40 6.7 346 | 50.8 60 8.4 342 | 604

[IpoBepuTh rUNIOTE3BI O HE3ABUCUMOCTH:



a) OeNKU-KUPbI
0) KUPBI-YTIIEBOABI
B) O€JIKH-yTIEBOIBI

2.15. PynHuk 3a OTYETHBIH NEpUOJ BbIJABAJI PyAy U3 TPEX SKCIUTyaTallMOHHBIX OJIOKOB
(A1,A2,A3). 'opHO-reosoru4eckue yCcaoBHs pa3padoTKH BO BCeX OJ0KaX MPUMEPHO OJJTMHAKOBBI.
WneHTuyHa opraHu3anus, TEXHOJIOTUS U MeXaHMU3auus paboT B Onokax. M3 kakaoi BaroHETKH
Opanach ToBapHas mpobda. [1o maHHBEIM ONPOOOBAHUS W XMMHUYECKHX aHAIN30B KAKIOW MPOOBI
OIIpEJIeNIEHO CpeAHee COJep)KaHHe MeTasla B pyJax Kaxaol BaroHeTku. CTaTUCTHUYECKHE
JIAHHBIC TTPUBE/ICHBI B Ta0JIHUIIE.

Briano 3a | Uncmo BaroHETOK ¢ coJiep>KaHueM Metauia B % Bcero
OTYETHBIN 1-3 % 3-5% 5-7% 7-9 %
epuoJl
N3 6moka Al 180 80 60 20 340
U3 61oka A2 90 140 80 20 330
N3 611oka A3 60 140 80 50 330
OOmas 330 360 220 90 1000
YHUCJIEHHOCTh
[IpoBepuTh THNOTE3y O HE3aBUCHUMOCTH COJCp)KAaHUS MeETajlla B  BaroHETKE OT

9KCILTYaTallMOHHOTO OJIOKa.
2.16. B Tabnuiie mpuBEICHBI Pe3yIbTaThl XHMHUYSCKUX aHATU30B KEPHOBBIX MPOO, N3BICUCHHBIX

13 pa3HbIX CKBAXXUH, 110 OIIPCACJICHNIO B HUX COACPKAHUA MCIH, CCPBI U ITMHKA.

Ne | Mens, % Cepa, % uuk, % Ne | Mens, % Cepa, % unxk, %
1. 1.7 45.8 1.1 21. 1.6 44.7 0.9
2. 1.8 50.0 2.4 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 2.4
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 42.3 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 2.3 38. 1.2 47.8 2.4
19. 1.6 48.9 1.1 39. 1.4 49.8 1.3
20. 1.8 50.0 2.3 40. 1.7 49.6 2.2

Tpebyercs mpoBepUTH TUIIOTE3bI HE3ABUCUMOCTH

a) COJIEPXKAHUS MEJIA — COJICPKAHUS CEPBI
0) comepkaHusi MEIM — COJIEpKaHUE IMHKA
B) COJICP’KaHUE CEPbI — COACPIKAHUS IIMHKA

I'unote3a ogHopoaHocTH
3.1. Iloctynaroiiye B MHCTUTYT a0UTYpUEHTHI pa30UThI Ha /1Ba MOTOKA 110 300 4eI0BEK B KaXKIOM.
Hroru sx3amMeHa 1o o JHOMy U TOMY K€ MPeIMETy Ha Ka)KJJOM IMOTOKE OKa3aJIUCh CIIETYIOIINMHU:
Ha TIEPBOM IMOTOKe Oamtel 2, 3, 4, 5 momyumnu coorBeTcTBeHHO 33, 43, 80, 144 denoBeka.
CooTBeTCTBYIOIME K€ JAaHHBIE JUIsl BTOpPOro moroka TakoBsl: 39, 35, 72, 154. Ilposeputs
TUIOTE3Y O TOM, YTO 00a MOTOKA SIBJISIFOTCS OJJHOPOIHBIMH.



3.2. Cnenytomast TabauIa COAEPKUT JaHHBIE O CMEPTHOCTH CPEAU MaTepei, pOIUBILIUX [IEPBOTO
cOeHKa B YeThIpe pPa3IMYHbIC IEPUOAA BPEMEHH.

n; 1072 1133
v, 22 23

2455
49

1995
33

I'ne I’I] — YHCJIO MaTepeﬁ, Vj— YHUCJIO CMEPTHBIX UCXOJ0B.

[IpoBeputh THUMIOTE3Y O TOM, YTO B YPOBHSX CMEPTHOCTH MEXJIy ASTUMHU IEPUOJAMH HE
CYILIECTBYET pa3Inyusl.

3.3. B cnenyromieit Tabauie npuBeaeHBI JaHHBIC O PACIIPEACTIECHUH T0X00B (B THIC. KPOH) BCEX
MPOMBIIIICHHBIX pabounx u ciyxkamnux [seruu B 1930 r. nis Bo3pactubix rpym 40 — 50 et u

50 — 60 ner.

JIOXOJIBI \ BO3pAcT 40 — 50 ser 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

TpebyeTcs MpoBEpUTH THIIOTE3Y O TOM, YTO JOXOJbI pa0OYMX H CIYKAIIUX BO3PACTHON TPYIIITEI
40 — 50 net u moxoAbl pabouyuX U CIyKamux Bo3pacTHOM rpymmbl 50 — 60 neT pacnpeneneHbl

OJIMHAKOBO.

3.4. B cnenyromeil Tabnuiie NMpUBEACHBI JaHHBIE O paclpeieNieHuu JOXO0JO0B (B ThIC. KPOH)
3aBojackux mactepoB llIBeruu B 1930 r. ayis Bo3pacteix rpynn 40 — 50 et u 50 — 60 ner.

JIOXOJIbI \ BO3pacT 40 — 50 met 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

TpeOyercst IPOBEPUTH TUTIOTE3Y O TOM, YTO JOXOJIbI 3aBOJICKMX MAaCTEPOB BO3PACTHOM IPYIIITBI
40 — 50 neT 1 JO0X0/Ibl 3aBOJICKUX MacTepoB Bo3pacTHOU rpynmsl 50 — 60 et pacnpesesieHsl

OAHMHAKOBO.

3.5. B pa3Hoe BpeMs MPOBOIMIIHCH SKCIIEPUMEHTEHI 110 TI0I0paChIBAHUIO MOHETHI. B Ta0mie
MIPUBEACHBI YaCTOTHI BHIAICHUS «TepOay.

Hccnenosarens Uucno nogOpacsiBaHU Yacrora
Kopx bropdon 4040 0.5070
Oracrec ne Mopran 4092 0.5005
YuibsaMm JeBoHC 20480 0.5068
Bc. PomanoBckuit 80640 0.4923
Kapn [Tupcon 24000 0.5005
Yuneam @esiep 10000 0.4979

[IpoBepuTh THUNOTE3y O TOM, YTO BO BCEX JKCIEPUMEHTaX BEPOSITHOCTH BBIMAJeHUS repda

OJMHAKOBas.

3.6. B OGanke B TedeHHE ABYX JHEW MPOBOAWIOCH HCCIEIOBAHUE BPEMEHHM OOCITY>KHBAHHS
KJIMCHTOB B MI/IHYTaX. HaHHBIe HpeI[CTaBJICHBI B TaGJII/H_[e.

Bpewmst o06cmyRuBaHus 10-12 | 12-14 | 14-16 | 16-18 | 18-20 | 20-22 | 22-24
NIEPBBII JICHb 2 4 8 12 16 10 3
BTOPOH JI€Hb 2 4 9 13 16 8 3

[TpoBepuTh runoTe’y 06 OJHOPOAHOCTU JBYX BHIOOPOK.
3.7. OObemMBbl JHEBHBIX MPOJAAX OBOIIHBIX Mara3uHOB B JIByX pailoHax oOJIacTH MpEeACTaBICHBI

BBIOOpKaMU:



17 13 22 9 20 9 20 9 22

1-i 20 21 21 22 19 23 14 20 19
MarasuH 17 11 8 21 10 20 18 11 15
17 13 22 9 20 10 16 9 21

2-i 15 21 21 22 18 21 15 20 18
MarasuH 17 11 8 21 17 15 18 11 19

[IpoBeputh runoTe3y 06 0XHOPOTHOCTH JBYX BHIOOPOK.
3.8. B skcneprMeHTe KOHTPOJMPYETCS KOHUEHTPALMI0 HEKOTOPOro BEIIECTBA HA BBIXOJE
XMMHUYECKOI0 Ipolecca B TeueHue 20 yacos.
[TepBas BeIOOpKa 102 95| 98 |98 ] 102 | 99| 99 98 | 100 | 98
Bropast Bei6opka 101 {99 ] 101 | 98| 97 |97 ] 100 | 101 | 97 | 101
[TpoBepuTh runoTe3y 06 0JTHOPOJHOCTH JBYX BBIOOPOK.
3.9. B skcnepuMeHTE OCYIIECTBISETCS KOHTpOsb >kUpHOcTH Mosioka (F) Ha moTouHoMm
npousBojcTBe. Kaxaple 15 MUHYT MpOM3BOAMTCS MpoOa JKUPHOCTHU, U JIAHHBIE C JTATUUKOB
3aHOCSITCS B TAOJIMILY B PEKUME PEAJILHOTO BPEMEHHU.

No F No F No F No F No 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
4 322 16 345 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

PasbeliTe BEIOOPKY Ha JIBE paBHBIC YaCTHU U MPOBEPHTE TUIMOTE3Y OJJHOPOTHOCTH.

3.10. B skcnepuMeHTe MPOU3BOAMTCS KOHTPOJIH KadecTBa Ha MIOKoJaaHoW dabpuke. Uepes
OIMPCACIICHHBIC HMHTCPBAJIBI BPECMCHU IIPOU3BOAUTCA HU3MCPCHHUC COCTaBa B MIOKOJAAC TPEX
WHTPEIMECHTOB (BBIOOpKA MpUBe/eHa B 3a7aue 2.14). Pa3oeiite BRIOOPKY Ha JBE paBHbBIC YacTH U
MPOBEPHTE TUIIOTE3Y OJHOPOIHOCTH MO KaK10M KOMITIOHEHTE.

3.11. UcxoaHble qaHHbIE IPEACTABISIOT pe3ysibTaThl 100 u3MepeHuii [uaMmeTpa OTBEPCTUH.
[TepBas 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 Bei6opka
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 TMNIOTE3y OAHOPOIHOCTH.

3.12. IIpoBepbTe runoTe3y 00 OHOPOTHOCTH BBIOOPOK U3 3amay 1.12, 1.13.

3.13. [IpoBephTe TUIOTE3y 00 OAHOPOTHOCTH BBIOOPOK U3 3amad 1.13, 1.14.

3.14. IIpoBepbTe rUnOTE3y 00 OMHOPOTHOCTH BBIOOPOK U3 3amad 1.16, 1.17.

3.15. PasGeiitre BbIOOpPKY M3 3amaun 1.6 Ha JBe paBHBIC YacTH U NPOBEPHTE THUIOTE3Y
OJTHOPOJHOCTH.



3.16. Pa36eiite BBIOOpKY ™3 3amaun 1.7 Ha JBe paBHBIC YacTH W TPOBEPHTE THUIIOTE3Y
OJTHOPOHOCTH.

3.17. Pasz6eiite BbIOOpKY w3 3amaun 1.8 Ha JBe paBHBIE YacTH W TPOBEPHTEC THUIIOTE3Y
OJTHOPOJHOCTH.

3.18. Pasbeiite BBIOOpPKY W3 3amauu 1.15 Ha aBe paBHBIC YAaCTH W IPOBEPHTE THIIOTE3Y
OJTHOPOHOCTH.

3.19. B Tabnuie mpuBeaeHa CTaTUCTHKA TOCEIICHHUN caiiTa «l'a3era.ru» B CEHTSAOpE U OKTIAOpe
2003 roma, CrpynmupoBaHHas 0 BpEMEHH MocenieHni. [IpoBephTe TUMOTE3y 00 OJTHOPOTHOCTH
BpEMEHHU MOCEIICHUs caliTa B CEHTIOpe U OKTAOpE.

Bpewmst 0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9
CentsiOpp | 17184 | 11780 | 8975 7535 | 7646 | 8045 | 9623 10998 | 15855
OxTs16pB 18494 | 14032 | 11087 [9002 | 8810 |9082 | 11021 | 12452 | 17617

Bpewms 9-10 10-11 11-12 12-13 13-14 14-15 15-16
CentsiOpp | 26815 | 31681 31913 31604 31658 32454 32920
OkTs10pB 29931 | 36447 37550 36746 35770 36102 36905

Bpems 16-17 17-18 18-19 19-20 | 20-21 | 21-22 | 22-23 |23-24
CentsiOpp | 35372 | 37278 | 32867 | 29895 29497 |26910 |21649 | 20659
OkTs10pB 41274 43706 |36684 |33892 |32701 |27969 |23117 |[20891
3.20. B Tabnuiie npuBeIeHbI JAHHBIEC O PACIIPEICIIEHUH CBUHIIA B TPOOax, OTOOpAaHHBIX Ha JIBYX
COCEJTHMX TOPH30HTAX PYAHUKA.

Conepxanue | 0.0- 0.1- 0.2- 0.3- 0.4- 0.5- 0.6- 0.7- 0.8-
CBUHIIA 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
270 m. | 4 8 18 6 7 5 14 2
305 m. 0 4 10 10 12 12 5 13 6
Conepxanue | 0.9- 1.0- 1.1- 1.2- 1.3- 1.4- 1.5- 1.6- 1.7-
CBUHIIA 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8
270 m. 6 11 9 4 4 2 2 2 1
305 m. 7 7 4 3 1 5 2 0 0

Conepxanue | 1.8- 1.9- 2.0- 2.1- 2.2- 2.3- 2.4- 2.5- 2.6-

CBUHIIA 1.9 2.0 2.1 2.2 23 24 2.5 2.6 2.7
270 M. 1 4 2 1 0 0 2 1 2
305 m. 3 1 0 0 0 2 2 2 0

Conepxanue | 2.7- 2.8- 2.9- 3.0- 3.1- 3.2- 3.3- 3.4- 3.5-

CBHUHIIA 2.8 2.9 3.0 3.1 3.2 3.3 34 3.5 3.6
270 m. 2 3 1 0 1 1 1 1 2
305 m. 0 1 1 0 0 1 0 0 0

[IpoBeputh runoTe3y 06 OHOPOTHOCTH paclpe/ieCHUsI CBUHIIA Ha Pa3HBIX YPOBHSX PyIHUKA.
3.21. B Tabnuiie mpuBenEHBI PEe3yJIbTaThl OCHOBHBIX M KOHTPOJIBHBIX aHAJIU30B Ha COJICPIKAHUE
HUKEJISl B IPOIIEHTAX MO0 OJIHOMY U3 YPaJIbCKUX MECTOPOKICHUH.

OcHoBHOMI 0.62 |0.68 |020 |0.57 |0.31 0.10 |0.09 |0.58 |0.43
aHau3
Kontpomsusit | 0.72 | 0.68 | 0.37 |0.71 0.52 0.23 0.20 |0.88 |0.69
aHau3

OcHoBHOM 040 |0.15 0.49 0.36 0.25 0.13 0.33 0.55 0.18
aHaJIu3
Konrtponsnsiii | 0.46 0.25 0.69 0.61 0.42 0.17 0.49 0.59 0.22
aHaIu3




OcHoBHOI 0.20 0.27 0.50 0.38 0.27 0.15 0.34
aHaJIu3
KoHnTponbHbIi 0.16 0.33 0.69 0.54 0.38 0.30 0.48
aHaJIN3
[IpoBepuTh runoTe3y 06 0HOPOJHOCTH OCHOBHON M KOHTPOJILHON BBIOOPKHU.

3.22. JIBymst mpuOOpaMu B OJTHOM M TOM K€ TIOPSIIKE U3MEPEHBI IIECTh JIeTaje 1 MOTyYeHBI
CJIEYIOIINE PE3YJIbTaThI (B COTHIX AOISIX MULLIUMETPA):

[TepBblii mpubop 2 3 5 6 8 10
Bropoii mpubop 10 3 6 1 7 4
[IpoBepuTh 3HAUNMO WIIA HE3HAUYUMO PA3ITUYAIOTCS Pe3yJIbTaThl H3MEPEHH.
3.23. ®usznueckas MNOATOTOBKAa 9 CHOPTCMEHOB ObUIa NpPOBEPEHAa NpPU MOCTYIUICHUH B
CTIIOPTUBHYIO IIKOJY, a 3aT€M MOCJe HEJeIU TPEHHUPOBOK. VITOrn mpoBepKky B Oajuiax OKa3ajich
CJICYIOUTHMH.
Yucno 6annoB nonydeHHbIX mpu | 76 | 71 57 | 49 | 70 | 69 | 26 | 65 | 59
MOCTYIIJICHUHU B IIIKOJTY
Uwucno 6a1oB mOTy4eHHBIX 81 85 52 52 70 | 63 33 83 62
10CJIe HeeH 00yYeHUs
[TpoBepuTh 3HAUMMO WIIM HE3HAYUMO YITydIIniIach (pU3ndecKas MoJroToBKa CIOPTCMEHOB.

Kpurepun onenkn pacyeTHo-rpaduieckoii padbornl:

Pacuetno-rpaduueckas paboTa orieHUBaeTCs MO 0aTbHO-PEUTHHTOBOM CHCTEME,
MaKCHUMaIbHBIN O0aii-10, ¥ BKIIFOYAET CIeAYIOIINE KPUTSPUU:
1. KadecTBO 1 NpaBHJIBLHOCTDH BBHINOJHEHHBIX PACYETOB M0 32Ja4aM- MAKCUMAJIbHbIH
0aJun -5 6as10B
- PI'P BpInmosHEHA NOJIHOCTHIO, 3a/1aHHSI BBINIOJIHEHBI IPABUIIBHO, BBITIOJIHEHHBIE PACUETHI BEPHBI
-7 6annos..
- PI'P BbINOJHEHA MOJHOCTHIO, XOJ1 PEICHUS 3aJTaHUIl BEPEH, UMEIOTCSI HETOYHOCTH B pacyerax
— 0-5 6annos.
- PT'P BeinmonHeHa He moaHOCThIO — 0 GasioB.
2, Coaep:xaHue 1 Ka4eCTBO OTBETOB Ha BONPOCHI, NOCTABJICHHbIE
npenoaaBaTesieM B X0/ie 3alUTHI pacueTHO-rpaduyeckoi padoThl MAKCUMAJIbHBIN 0aJLI -
5 6an0B
— JlaH monHbIN, pa3BepHYTHII OTBET Ha MOCTABJICHHBIN MpenoiaBaTeieM BOnpoc — 5 0anioB
- JlaH HE1OCTaTOYHO MOJHBINA OTBET, CTYJICHT HE BIaJCET INyOOKUMHU 3HAaHUSMU IO pa3feny,
neiictByet no anroputmy 0-5 Gansos.
- OTBeT npeacTaBIisieT co00i pa3po3HEHHBIE 3HAHUS C CYIIECTBEHHBIMH OIIMOKAMH IO BOTIPOCY
— 0 6anoB
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denepanbHOE rOCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE
BBICIIIETO 00pa30BaHuUs
«CEBEPO-BOCTOYHBIN ®EJEPAJIbHBIM YHUBEPCUTET UMEHU M K.
AMMOCOBA»

Texunyeckuit ”HCTUTYT ((unman) B r. Hepronrpu
Kadenpa maremaTnku u nHPOpPMATHKI

TecToBBIII MaTepuaJl
L Ykaswcume 3axonwt pacnpedenenun u munvl cay4aiunvix ee1UYUH K KOMOPLIM OHU
npumenumbl
OMHOMHAIBHBINA 3aKOH PACTIPEICICHHS COCTABIISICTCS IS
| ANCKPETHbIX BENNYnNH - ‘

a. Ortser 1
HOPMAJIbHBIA 3aKOH PaCIpeIeICHHUS COCTABISICTCS TSI

HenpepbIBHbIX BEJIMYnNH - ‘

b. OtBeTr 2| -
PaBHOMEPHBINM 3aKOH PACIPEACICHHUS COCTABISICTCS IS

OUCKPETHbIX B EeNn4nH - ‘
C. OtBetr 3 —

MoKa3aTeJILHLINA 3aK0H pacupCaACJICHUA COCTABIACTCA JIsA

OTtBeT 4|

HenpepbiBHbIX B €JIMYUH - ‘

d.
2. Ycnoenwvie sapuanmeut no popmyne: U=(x-C)/h
C

| cepeanHa BapunaunoHHOro paaa - ‘
a. Ortger 1 —1
U
b. OTBeT 2| YcnoBHble BapuaHT bl ;‘
h

| UHTEepBan mexagy cocegHUMuU BapuaHTamu - ‘
C. Otser 3 —
3. B kauecmee xapakmepucmuxu 6apuayuoHH020 pAaoa UCROJIb3YION MeOUany, m. e.

makKoe 3Hauenue eapovupyronuieco npu3naKka

L Kotopoe coBnanaer co cpeiHUM 3HaAUYEHUEM

L PaBHO cpenHel B3BEIIEHHON
-

O KOTOPOE MPUXOIUTCS HA CEPeIMHY YIOPSAJOYSHHOTO BAPHALIMOHHOTO psijia

4. Bepoamnocmo evinadenusn 08yx 6 npu 2 opocanuax uzpaivHoi Kocmu oyoem pasHa
-

B 136 £ 236 £ 3536

5. Buvioopounoii coeéokynnocmoio, unu 6b100pKoil, HA3bl86aAOM

L Jucnepcuto ciiydyaliHOW BEJTMYHHBI

L COBOKYITHOCThH CITy4aifHO 0TOOpaHHBIX 0OBEKTOB

L HYJICBYIO THIIOTE3Y
-

O 00BbEM COBOKYITHOCTH

6. T'enepanvHoil cOBOKYyRHOCMbIO HA3bIBAIOM COBOKYRHOCHY 00bEKMO8
-

o 13 KOTOPBIX IPOBOIUTCS BEIOOpKa

C CIIy4yaifHO OTOOpPaHHBIX OOBEKTOB

C HYJIEBYIO THIIOTE3Y

L

00BeM COBOKYITHOCTHU



7. Jlana evioopka od6vema n. Ecnu Kaxcowtit 31emenm 6bl00pKu ygeauuums 6 5 pas, mo
6b100pouHOEe cpednee:

L. He n3menurcs. L. YMeHbLINTCA B 5 pas.
-
L YBenuuurcs B 25 pas. = YBenuuuthes B 5 pa3
8. /lna nonyuenua omuocumenbHulx 4acmom Heodxo0umo:
=
COOTBETCTBYIOIIYIO YaCTOTY pa3Ae/IuTh HA CyMMY BCEX YacTOT
L COOTBETCTBYIOIIYIO BapHaHTy pa3/IeIUTh Ha CyMMY BCEX YacCTOT
> CYMMY BCE€X YacCTOT Pa3/e€IUTh Ha COOTBETCTBYIOIIYIO YaCTOTY
9. Ecnu ece 3nauenusn npusznaka ygenuuums 6 16 pas, mo oucnepcusn
-
= yBeIUUUTCS B 256 pa3
C yBeIMUUThCS B 16 pas
> HE U3MEHUTHCS
10.  Ecnu wacmomol 6cex 3Ha4eHUil NPU3HAKA Y8EIUYUMDb 8 7 PA3, MO CPEOHAA:
L HE U3MEHUTCS
> YBEIUUUTHCS
L YMEHBIIUTCS
L M3MEHEHHUE CpeHEeH mpeacKa3aTh Hellb3s
11. K xapakmepucmuxam noaoiceHus OmHoCAmMcA:
-
CpenHee B3BEIIEHHOE
v
MeauaHa
—
JTUcTiepcus
v
Mojia
-
cpellHee KBapaTUYECKOE OTKIOHEHUE
12.  Kosgppuyuenm eapuayuu menee 10%, umo smo odo3nauaem:
L BapHalus ciaadas, COBOKYIHOCTh KaueCTBEHHO OJHOPOIHA
L BapHalysi yMEpeHHas, COBOKYITHOCTh Kaue€CTBEHHO OJHOPOIHAs
=

BapHaIysl CHJIbHAs, COBOKYITHOCTh KAYECTBCHHO OJTHOPO THAS
13.  Jlomanasa, ompesxu Komopoi coeounaom moyku ¢ koopounamamu (x1,nl), (x2,n2),
w. (Xk,nk) nazvigaemcs:

=

ITonuronom vacror
L I'mcroprammon yactor

L KommynsHTO#M yacToT
14. Moooiu nazvieaemcsa eapuanma

=

L SBIISIONIASCS CEPEIUHON BapHAIIMOHHOTO psiaa
15. Haxonnennaa uacmoma onpeoenenHoil 6apuaHmol NOJIy4aemcs:

HamboJIee YaCTO BCTPEUAIOIIAsCs B JAHHOM BapUallMOHHOM PSITy

- (3 (3 (v
O CYMMHUPOBAHHUEM BCEX YaCTOT BAPUAHT, IPEAICCTBYIOIUX JaHHOM, C YaCTOTOU dTON
BAPUAHTHI.



L BBIYUTAHUEM BCEX YACTOT BAPUAHT, MPEAMICCTBYIONINX JAHHON M3 00MIET0 00bEeMbI
BBEIOODKH.

16. Oovem evioopku 1, 2, 2, 2, 3, 3, 4, 4, 6 pagen...

E L) S

17.  IHonuzon pacnpedeneHus MoOHcHO ROCHMPOUNb 0J1 U300PANHCEHUS OUCKPEMHO20
eapuayuonno2o psaoa. B amom cayuae ocu abcyucc evloupairom

L

IIpaBy10 I'PAHMIly HHTEpBaja

L

JIEBYIO TpaHMIly UHTEpBajia

-
9 CepeMHy MHTEpBaJla
18. Cnyuaiinaa ¢enununa pacnpeoenena pasnomepno na ompeske [0, 2]. Ee
Mamemamuyeckoe 0HcuOanue paeHo

-
& S £ 085
19.  Cobévimuit kakozo éuda u3z nepeuucieHHbIX He CYUeCmayen ¢ Mo4KU 3peHUs meopuu
eéepoamnocmen?

JIOCTOBEPHOE
HEBO3MOXXHOE
pemaroriee

CiIy4yanHoOe
20. Cymma 6cex omHOCUMEIbHBIX YACHOM PABHA

Ol E o5 E 0385

21. Ykazamo ¢epnoe onpedenenue. Mamemamuueckoe odcuoanue cayuaitHoll 6eaudunbl
— mo

C
C

L LEHTPAJIbHBIA MOMEHT BTOPOTO MOPSIKA

22, 15% ecex myscuun u 5% ecex ncenuwun — oanomonuxu. Hayzao eviopannoe nuyo
0Ka3anocy oanbmonukom. Bepoamuocmo mozo, umo ymo myscuuna, pagna (Yucio Mys#cuuH
U JHCEHWUH CHUMAEemca 00UHAKOGHIM).

0,75
OTtBeT

23. B cpeonem kaxcooe comoe uzoenue, npouzsooumoe npeonpuamuem, oegpekmmoe.
Ecnu é3amp 2 uzdenus, Kakoea 6epoamHocms moz2o, 4¥mo 00a OKasCymcs ucnpaguvimu?

0,98
OTtBeT

24.  Bepoammnocmpu noaenenus coovimus A ¢ ucnotmanuu paeua 0,1.
Cpeoneksaopamuyeckoe OmMKIOHEHUE YUCIA NOABIEHUA coObtmua A 6 00HOM Ucnvlmanuu
paeno:

0,3
OT1BeT

25. Cummempuunyro monemy opocarwom 2 paza. Eciu eévinaoaem 0 2ep6os, mo uzpok
naamum 20 pyonein. Ecnu evinaoaem 1 2epo, 1 pewuémrka, mo uzpox nonyuaem 5 pyoneii.
Ecnu evitnaoaem 2 zepoa, mo uzpok noayuaem 10 pyonei. Mamemamuuecxkoe oxicuoanue
8LIUZPBIULA PABHO:

0,75

HayalabHBIA MOMEHT MEPBOTO MOPAAKaA

LEHTPaJIbHbI MOMEHT MEPBOTO MOPSAIKA

OTtBeT



26. Yenosexy, oocmuzuiemy 20-nemnezo 6o3pacma, 6epoamuocms ymepems na 21-w 200y
aocuznu pasna 0,01. Bepoamnocms mozo, umo u3z 200 3acmpaxoeaseuiuxcs 4enosex 6
eo3pacme 20-mu 1em poeHo 00uH ympem uepes 200, pasHa

0,271
OT1BeT

27. Bepoamnocmo evtucpams ¢ kocmu pasna 1/6. Hepox oenaem 120 cmasox. Ymoowt
cocuumamy 6epoOAmMHOCHL MO20, YMO YUCI0 ebluzpbluiell He 0yoem menvuie 15, MorcHO
80CNOb306AMbCA:

Myas pa-Jlann
OtBer

28.  Bepoammnocmov mozo, umo 00m modxcem czopemsy ¢ meuenue 200a, pasua 0,01.
3acmpaxosano 500 oomoe. Ymoowt cocuumams eepoamuHocms mozo, 4mo czopum He ooee 5
00M08, MOIHCHO 80CHOJIB308AMBCA (POPMYIOIL:

[yaccoHa
Oreerl

29.  Bwibopky, npu Komopoii omoopanHslii 06veKm (nepeod omoopom cieoyrouiezo)

O

eozepauiaemcs 6 CEHepalbHYI0 COBOKYRHOCHb HA3bleaemcsa:

MOB TOPHOMN
OtBeT

30. U3 nepeuucnennwvix Hux3ce NPUSHAKOS OUCKPEHHBIMU AGIAIOMCA:
00bEM BbINYCKACMOU NPOOVKYUU (MIIH. WM.),
sbipabomxa demainel KaicoblM pabouyum 3a 0OUH OeHb (m.).

OTtBeT 2

31.  Kak o6o3nauaemcsa 00vem b100pOUHOIU COBOKYRHOCHU
n
Otser
32.  Pacnpeoenenue npooanHblX HA AYKYUOHE 00IUZAUUIL RO YPOBHIO UX HOMUHATILHOU

00X00HOCIU XaApaKmepu3yemcs OAHHbIMU:

HomunansHas noxomgHocts oonuranumii, % | 24-28 | 28-32 | 32-36 | 36-40
Joist npoganHbIX oOauranmii, % 15 34 24 27
MenuaHHbBIM SBISIETCS UHTEPBAIL: (BBEUTE CPEAUHY JaHHOTO MHTEpBAIa)

30
OTtBeT

33.  Pesynvmam namu usmepenuii pagen 1, pezynomam mpex uzmepenuii pagen 2 u
pe3yibmam 00H020 usmepenus pager 3. Boroopounoe cpeonee paguo....(oKkpyziume 00
COmMbIX)

1,56
OT1BeT

34. Pa0 pacnpedenenusn npeocmasnen 6 euoe:

1] 2] 3 |4
IpJ0,11]0,222][0,3333]?]
Haiitu p4

0,3347
OTtBeT

35. C nomowbto KaKkozo euoa zpagpukoes paoa pacnpeoeeHus uzodopasrcarom
UHmMeEPBAbHbIE 6APUAUUOHHbLE PAOBL

rmctorpamma
OTtBeT

36. Cnyuaiinas eenuuuna X pagHomepHo pacnpeoesiena Ha ompeske [3;7] ee nnomuocmeo
pacnpeoenenus Ha OGHHOM ompe3Ke Oyoem



1/4
OT1BeT

37. Cnpoc na mexco6anKoscKue Kpeoumal ¢ pasHvlM CPOKOM NOJIb306AHUA
XapaKmepu3zyemcs cieoyiouumu OaHHbIMU:
Cpok, gHei 17 14 30
KonuuectBo 48 16 60
MPEJIOCTABJIEHHBIX KPEJAUTOB

Onpenenure MOy

30
OTtBeT

38.  Bapuanme, komopasa npunama ¢ Kauecmaee J10)4CHO20 HYJIA, COOMEENICMEyen
YC106HAA 8APUAHMA, PAGHAS HYJTIO

= C

BepHao Hesepuo
39. Buvioupasa cnyuaiinvim oopazom omeemot (U3 08yX a1bMePHAMUBCHBIX 6APUAHINOE,
cooepiicaujux npaguibHulit omeem) na 10 paznvlx 6onpocos, 6epoAMHOCMb OMeEemunb
npasuIbHo Ha éce eonpocwl pagrua 10-2

-
= BepHao L Hesepuo
40.  Bwvioopounasn co6oKynHocms cooepicum KoOHeuHoe YUC/10 00beKnos

L]
= Bepno L Hesephno
41.  I'enepanvnas cO80KynHOCHIb COOEPIHCUM KOHEUHOE YUCIO0 00bEKmMOg

*
L Bepno = Hesepno
42.  Jlna cocmaenenusn OUHOMUANbHO20 3AKOHA PAChpedeeHUs UCROIb3YIOm popmyy
Ilyaccona

L]
L Bepno = Hesephno
43.  /[na ynpowienus b14ucieHuil UCROIb3YI0M YC106HbLE 6APUAHINDL

= C
Bepno Hesepno
44.  Humepean zpynnupo6ku ¢ HauUMeHbUIel YACMOMOU HA3bI6AEMCA MOOATIbHBIM.

L BepHao &= Hesepro

45.  Koagppuyuenm rxcuecca 01sa cayuaitHou 6enudunbl, pacnpedeienHoil no
HOPMAbHOMY 3AKOHY, DA6eH HYJII0

O BepHo > Hesepao

46.  Kymynamuenasa kpueas ( KyMyasama) nojiyuaemcsa npu uzoopaxceHuu
6aPUAYUOHHO20 PAOA C HAKONJIEHHBIMU YACMOMAMU UNU OMHOCUMENIbHBIMU YACIMOMAMU 8
RPAMOY2071bHOU CUCHIEME KOOPOUHAm

-
= Bepno . Hesepno
47. Haxonaennaa uacmoma — 3mo cymma 4acmom 0AHHO20 U 6cex NPeoulecmayoujux
UHmMEPBAanoe
-
= Bepno L Hesephno
48. OCHOBHBIMU INNeMEHMAMU CIAMUCIUYECKUX PAO0E PACHDPedeeHUA ABIAIOMCA
eapuanma u uacmoma
-
= Bepno L Hesephno

49.  Ilpu eviuucnenuu b100poOYHOI Oucnepcuu 011 yMeHbUleHUA OUWUOKU, 8bI36AHHOIL
2PYRRUPOBKOIL (0COOEHHO NPU MATIOM HUCTe UHMEPB8A0s), oenarom nonpasxy Illennapoa:

= »

BepHao Hesepro
50.  Pasnocmoawjumu HA3b16aI0M 6APUAHMDBL, KOMOPbIE 00PA3YIOM APUPMEMUUECKYIO
npozpeccuio ¢ paznocmoio h



= C
Bepno Hesepno
51 Ykazamo ¢epnoe onpeoenenue. Beposasmnocmoio coovimus nazvlieaemcs:

-
O OTHoIIEHUE YHCia UCXO0B, OJaronpusATCTBYIOIIUX MOSIBICHUIO COOBITHS K 00IIeMy
YUCITY UCXOJI0B

L CyMMma ymncia UCX010B, OJaronpusTCTBYIOIIMUX MOSBJICHUIO COOBITUS U OOIIETO Yncia
UCXOIOB

L [Ipou3sBeneHne ynciaa KCXOA0B, OJarONPHUATCTBYIONINX TOSBICHUIO COOBITHS Ha 0o0IIIee
YHCJI0 UCXO0/0B;

E PaznocTts uncna HUCXO0O0B, 6HaFOHpI/IHTCTByIOH_H/IX MOSIBJICHUIO COOBITHS U O6H_[€FO qucia

HMCXO0JIOB
IIIkana oneHMBaHNUA:

IIpoueHT BHINOJHEHHBIX TECTOBBIX 3aJaHUM KoJsmyecTBO HAOpaHHBIX 0AJ1JIOB
91% - 100% otnuyHo 1 06aoB
81% - 90% OTIIMYH090aII0B
71% - 80% X0po11080aJiIoB
61% - 70% YJOBIECTBOPUTEIIEHO7 OAJIJIOB
51% - 60% YIOBJIETBOPUTEIHHO6 OaJITIOB
<50% HEYyAO0BJIETBOPUTENHHO( OaJITIOB
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denepanbHOE rOCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE
BBICIIIETO 00pa30BaHuUs
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Texunyeckuit ”HCTUTYT ((unman) B r. Hepronrpu
Kadenpa maremaTnku u nHPOpPMATHKI

HpaKanecKHe 3aHATUSA
1. Hepenucamb mekcm 3616(1’{1/[, 3aAMeHAA 6ce napamempvl UX 3HAYEHUAMU ons peutaemoco
eapuanma.

2. Onpedenums ucnvimaHus u d1eMeHmapHsle COObIMUSL.
3. Onpederumsv ucciedyemvie cOOLIMUSL.
4. Yemanoseums, kakue opmynvl ciredyem ucnonb3o8amv 01 GbIYUCTIEHUN U BbINOIHUNMD
nocieouue.
L.
Ne 1.1. 3agaua
BapUaHTa
1. DKCHEpUMEHT COCTOUT B PaJAMOJIOKAIIMOHHOM OOHApY>KEHWU BO3IYILIHOW LIEJH.
HaoGmromaeMbrit pe3yabTaT - OJIOKEHUE CBETSIIETOCS MSTHA Ha SKpaHe UHANKATOPA
ey, uMeroiero ¢GopMmy Kpyra paguyca 15 cM, B cucteMe JeKapTOBbIX KOOPAUHAT
C HayaJjoM, COBIIAJIAIOIINM C LEHTPOM 3KpaHa. Omnucatb Q u coObiTus: A={11e7b
HaxOJIUTHCSI BO BTOPOM KBajapare}, B ={1enp Haxonutbes B kpyre paauyca 10 cwm,
LIEHTP KOTOpPOTO COBMAJaeT ¢ IeHTpoM dKpaHa}, C={1enp HAXOIUTCA B Kpyre
paauyca 5 cM, IEHTP KOTOPOro CABUHYT HA 2,5 ¢cM B0JIb ock OX B OTPULIATEILHOM
HaIpaBJICHUU }.
2. PaccmaTrpuBaeTcst SKCIIEPUMEHT: MaTd Ha TIEPBEHCTBO CTPAHbI MO PyTOOTY MEKTY

komannamu «JluHamo» u «Cmaprak». Ommcarb Q U coObITH: A={BBIMTpana
koMaHza «J{unamoy }, B={urpa okonuumnace nobdeoii onHoi n3 komaug }, C={urpa
OoKoHYMJach co cueToM 3:1 B monb3y «Cnapraka»}, D={B urpe 3aburo He mMeHee
TPEX TOJIOB}.

3. Ha otpeske [a,6] Haygauy cTaBUThCA Touka. I[lycTh x — KOOpMHATA 3TOM TOYKH.
3aTreM Ha OTpe3Ke [a,x] Haynady CTaBUTBCS €I OJHA TOYKAa C KOOPIUHATOM Y.
Habmrogaemslii pe3ynbraT — napa uucen (x,y). Omucats Q u coobiTus: A={BTOpas
TOUKa ONMKe K MpaBOMy KOHIly OTpe3Ka [a,6], ueMm k jeBoMy ), B={paccrosHue
MEXJy BYMs TOYKaMH MEHbIE IOJOBUHBI JAJIUHBI oTpe3ka}, C={mepBas Touka
OJIMDKE K JIEBOMY KOHILy OTpe3Ka [a,6], 4eM K IpaBoMy }.

4. WBan u Ilerp noroBopminck 0 BCTpeye B ONpEAEIEHHOM MecTe Mexay 11 m 12
yacamu. Kaxaplii MpUXOAUT B CIIyYailHBIN MOMEHT YKa3aHHOTO MPOMEKYTKA U KT
MOSIBJICHUSI ZIPYTOT0 A0 UCTECUYEHUS Yaca HO He Oosiee 15 MUHYT, TIOCIIE Yero yXOAHUT.
HabGmromaemerit pe3ynbrar — nmapa gucen (x,;y), rae x — Bpems npuxoja [lerpa, a y —
Bpems npuxona MBaHa (Bpemsl MCUUCIEHHS B MHMHYyTaX, HauMHas oT 11 dacoB).
Omucate Q u coObrtus: A={Ilerp mpumen nocne 1luacoB 45 munyt}, B={Iletp
npumen nocie MBana}, C={Bcrpeua He cocTosanacs}, D={Ilerp »nan lBana Bce
00yCIIOBJICHHOE BpEeMsl U HE JIOMKIAJICH |.

5. PaccmorpuM citydaitHbiid dkcriepuMeHT u3 3amadd 1.4, Omucath O w0 COOBITHSA:
A={WBan npumen a0 11 gacos 45 munyt}, B={VBany He npunuiocs xxaath [letpa},
C ={BcTpeua cocrosinack }, D={BcTpeya coctosnace nocie 11 yacoB 30 MuHyT}.

6. PaccmoTpuM ciyuaiinblii 3kciepuMeHT u3 3afgaud 1.4. Omwmcate Q U coOBITHSA:
A={MBan omo3nan Ha BcTpeuy}, B={TOoT, KTO TIpHIIEeNn mepBbM, npumena a0 11
gyacoB 30 MuHyT }, C={BcTpeya cocToss1ach, KOTJa JI0 4yaca OCTaIOCh 5 MUHYT}.




[IpousBeneHo Tpu BeICTpena U3 opyxus 1o nenn. CoobiTue Ax={momnaganue, mpu
KakoM BeIcTpene ). Onucats QQ U coObITUS: A={pOBHO OJHO Momnaaanue }, B={xorsa
Ol ogHOo momaganue}, C={He MeHbIIe ABYX nomaaanuii}, D={momananue He
paHbIlle, YeM IPH TPEThEM BBICTpPEIIE } .

DKCHEpUMEHT COCTOUTCA B M3MEPEHUU Pa3MEpOB M300paKEHUS Ha dKpaHe HOBOM
OTIBITHOM MOJIENIN TeNEBU30pa, TOJBKO YTO MPUCIaHHOW ¢ 3aBoga. Habmiogaemsrii
pe3yabTaT — mapa uucen (x; y), TAe X — pa3Mep u300paKeH!s 10 TOPU3OHTAIH, ) —
pasMep n300pakeHus 1Mo BepTHKau. Jlo onbiTa ObII0 U3BECTHO, YTO U300paKEHHUE
Ha SKpaHe TeJIEBU30pPa T0KHO UMETh pazMep AuaroHanu ot 60 10 75 caHTUMETPOB.
W3BecTHO Takxke, 4TO pa3Mep M300paKeHHUs 10 TOPU3OHTAIIH, OOJIBIIIE YeM pa3Mep
HM300pakeHUs 110 BEPTUKAIH, HO He Ooisiee ueM B 4/3 pasza. Onucath ¥ COOBITHSA:
A={pa3mep no ropuzontanu Oonbie 50 cm}, B={pa3mep no nuaronamu OGomblie

qem 204/41 cMm}, C={pa3mep no BepTukamu Oosple, yeM 40 cm}.

[MoxGpaceiBatoTcs nBe UrpasibHbie KocTu. Onucarh (2 ¥ cOOBITUS: A={4YHnCiTa OYKOB
Ha 00eux KOCTsAX coBmajarotr), B={cymma oukoB uerHa}, C={cymma OUKOB He
MeHblne S}, D={npou3BeaeHne BEIMaBIINX OYKOB PaBHO 6}.

10.

CoObiTuss A, B u C o3HavaroT, 4TO B3SATO XOTA Obl MO OJHOW KHHMIE U3 Tpex
Pa3IUyYHBIX COOpaHUIl COYMHEHMH, KaXKI0€ HUX KOTOPBIX COAEPIKUT, MO KpaiiHei

mepe, Tpu Toma. CoObitHsi A M A 03HAYAIOT COOTBETCTBEHHO, YTO M3 IIEPBOTO
coOpaHusi COYMHEHUH B3ATHI S, a U3 BToporo K TomoB. UTo 03HAYarOT COOBITHS: a)
A+B+C, B) ABC, ¢) A+B;3,

1) (Ai1B3+B1A3)C?

1.

W3 tabnumbel CydaHBIX dYWCeN HayJady B3SITO oaHO umcio. CoOwbitne A4 —
BbIOpaHHOE YUCIIO JENIUTHCS Ha 5; cOObITHE B — TaHHOE YHCIIO OKAHUMBAETCS HYJIEM.

Yrto 03HayaroT coobitus A —Bu AB .

12.

[Tposepsitorcss yethipe uznenusi. CoObiTHe A — XOTS OBl OJTHO M3 WMEIOIIMXCS
YeThIpex U3/emuii OpakoBaHHOe, cOObITHE B — OpakoBaHHBIX M3/1EIHN Cpeid HUX HE

MeHee IBYX. YTo 03HayaroT NpOTUBONOIO0XKHBIE coObITUSL AU B ?

13.

DnexkTpuyeckas 1eMnb ¢ 3JeMEHTaMH a, b, ¢, d ompezneneHa Ha cxeme. A={BBbIX0] U3
CTpost sneMeHTa a}, B={Beixom u3 crpos snementa b}, C={BbIX0x H3 CTpOA
anemeHTa ¢ }, D={BbIxoj u3 cTposi aieMenTa d }. 3amucats BIpOXKESHUS IS COOBITHIA

Ewu E,ecin E={pa3psIB B 111111} .

d

14.

DJeKTpuyecKas Ierb ¢ 3JIEMEHTaMH a, b, ¢, d ompeaencHa Ha cxeme. A={BBIX0O]] U3
CTpost sneMeHTa a}, B={Beixog u3 crpos snementa b}, C={BbIX0x H3 CTpOA
anemeHTa ¢ }, D={BbIxoj u3 cTposi anieMenTa d }. 3amucars BIpaKESHUS IS COOBITHIA
Ewn E, ecmu E={pa3pbIB B LIeTIN } .

| |

L3 | Lb |

c

15.

DnexTpryuecKas 1emb ¢ JIEMEHTaMH a, b, ¢, d ompezeneHa Ha cxeme. A={BBIXO] U3
cTpost aneMeHTa a}, B={Beixom u3 crtpos snemeHta b}, C={BbIX0om U3 CTpOSA
anemeHTa ¢}, D={BbIxoz u3 cTpost anemenTa d}. 3amucarts BbIpasKeHUs 17151 COOBITHIA

Ew E, ecin E={pa3psIB B ienu}.

i 1
a‘|'°| L ¢ T




16.

DnexTpryuecKas 1emb ¢ JIEMEHTaMH a, b, ¢, d ompezeneHa Ha cxeme. A={BBbIXO]I U3
cTpost aneMeHTa a}, B={Bpixom u3 crtpos asnemeHta b}, C={BbIX0m U3 CTpOSA
anemeHTa ¢ }, D={BbIxoz u3 crposi anemenTa d}. 3amucath BoIpaKeHUs 7151 COOBITHIA
Ew E, ecin E={pa3psIB B ienu}.

a | c

[d f—Tb |

17.

MarmHHO-KOTebHAs yCTaHOBKA COCTOMT M3 JIBYX KOTJIOB M OJHON MAaIlIuHBI.
CoObiTusl: A={mammuHa ucnpasHa}, B«={ k-ii koten ucnpasnex }, (k=1,2), C={
MAaIIMHHO—KOTEIbHAsI yCTaHOBKA pab0TOCIIOCOOHA, €CITM NCIPaBHA MAIIuHA U XOTS

661 ouH Koten}. Boipasute Cu C yepe3 A u Bk.

18.

CynHO UMeeT 0/IHO PYJIEBOE YCTPOHCTBO, YEThIpE KOTJA U JiBe TypOUHBI. COOBITHS:
A={ucnpaBHOCTb pYJEBOro YCTpolcTBa}, Bx ={ucmpaBHOCTb K-r0O KOTJa},
(x=1,2,3,4), Cj = {ucnpaBHOCTb j-ii TypOuHBI}, (j=1,2), D={cynHo ynpasnsemoe}.
CoOpiTre D mpoucxoauT B TOM ciTydae, KOTla HCIIPAaBHBI pYJIEBOE YCTPOMCTBO, XOTS
OBI OIMH KOTEJ M XOTs OBl 0J1Ha TypOuHa. Beipa3zutsk coObiTust D u D yepe3 A, Bk u
Gi.

19.

[Tpubop coctout M3 ABYX OJOKOB NEPBOro0 THUHA U TpeX OJOKOB BTOPOIO THIIA.
CoOpitusi: Ax (k=1,2) — ucnpaBeH Kaxnelid 0ok mepsoro tuma, Bj (j=1,2,3) —
ucnpaseH j — 0510k Broporo tuna. [Ipubop ncnpaseH, eciau ucnpaBeH XOoTs Obl OIUH
0JIOK IEpPBOIO TUIIA U HE MEHEE IBYX 0JIOKOB BTOpOro Tuma. Beipazuts codsitue C,
O3Hayarollee UCIPaBHOCTh pubopa, yepe3 Ax 1 Bi.

20.

JIJIss KOHTpOJISI Ka4ecTBa W3 MApTHH W3JENHid oTOMpaeTcs Tpu dk3emiuiipa. OHH
MPOXO/AT BHEITHHUI OCMOTP, ¥ BCS TAPTHsI TPUHUMAETCS, ecii HeT aedektoB. Ecimu
BCE TPU H3JCTUS MMEIOT Je(PEeKT, TO MapThs MPU3HACTCS HETOMHOW. B nmpyrux
ClTydasix TIPOU3BOTUTCS JIOIIOJTHUTEIbHAS pOBEpKa 331 (30707 Ha
paboTOCIIOCOOHOCTD, a ITAPTHS TPU3HACTCS TOAHOM, €CIIH BCE U3ICIIUS 3Ty IPOBEPKY
BbIIepkanu. CoObITHS: Ai— 1-51 IeTallb HEe UMeeT BHEUTHUX e(eKToB, Bj — j-1 netansb
BBIICpKAJIa JIOTIOJTHUTEIIBHYIO TPOBEpKYy. BrIpasuth coObiTHe C, O3Hauaromee
TOJHOCTb MapTuu, uepe3 Ai unu Ai u Bj.

II. CnoBo (Tabin.1) cocTaBieHo U3 KapTOUeK, Ha KaX 10 U3 KOTOPBIX HamyucaHa oJjHa OykBa. 3aTeM
KapTOYKHM CMEILIMBAIOTCS M BBIHUMAIOT O€3 Bo3Bpara 1o oAHoi. HailTu BepoSATHOCTH TOTO, UTO
OyKBbI BBIHUMAIOTCS B TIOPSIJIKE 33JJaHHOTO CJIOBA.

Tabnuya 1
Ne CnoBo Ne CnoBo
BapUaHTa BapuaHTa
1. I[TPOI'PAMMMUMCT 2. HETIPEPBIBHOCTb
3. CTATHUCTHKA 4, DJIJIAUIIC
5. I'EOMETPUSI 6. KOOPJMHATA
7. MATEMATHUKA 8. ITPOCTPAHCTBO
9. TPUT'OHOMETPUA 10. MHOI'OYJIEH
11. ITOCJIEJOBATEJIbBHOCTb 12. PEIIEHUE
13. ITEPEMEHHA I 14. ITPOOBPA3
15. ITOBEPXHOCTDb 16. YPABHEHUE
17. JNDODEPEHIIMAII 18. ACHUMIITOTA
19. I[TPOTPAMMUMPOBAHUE 20. WCCIIEJOBAHUE

I11. B ypHe conepxutcs K uepHbix 1 H 6emnbix mapoB. CiaydaiiHbIM 00pa3oM BEIHUMAIOT 6 IApOB.
Haiit BEpOsATHOCTB TOT0, YTO CPEIN HUX UMEETCS:
1) M Genbix mapos;



2) MeHbIle, yeM P OembIX mapos;
3) xots ObI OMH OEMNbIif map.
3HaueHus napamerpos K, H, M u P no BapuaHTam npuBe/eHbl B Ta0.2.

Tabnuya 2

Ne
BapHaH
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1.

3HaueHus a U B paBHOBO3MOXKHBIE B KBaJlpaTe |a| <1, |8| <1. HaliTu BepoOsITHOCTh

TOr'0, YTO KOPHU KBAAPATHOI'O TPECXUJICHA x2 +2ax + 6 HIEeUCTBUTEIbHEL.

3HaueHus a ¥ B PaBHOBO3MOKHBI U MEHSIOTCA B Ipejaesax |a| <2, -1<6<2.

HaiiTd BepOATHOCTh TOTO, YTO KOPHH KBAJPaTHOrO TpexwieHa x° +2ax+6
IOJIO’KUTEIIbHBI.

Ha nockoctu nmpoBeeHbl TUHUM, PACCTOSHUS MEXKIY KOTOPBIMHU paBHbI 1,5 cM 1
8 cMm. OnpenenuTs BEpOSTHOCTb TOTO, UTO HayJauy OpOILEHHBbIH Ha 3Ty MJIOCKOCTh
KpYT paauyca 2,5 cM He OyIeT IepecedyeH HU OJTHOM JTMHHUEH.

B xpyre paanyca R mpoBonsiTcs Xopabl mapaiieIbHO 3aJaHHOMY HalpaBIICHHIO.
KakoBa BeposSTHOCTH TOTO, YTO JUIMHA HAyTaja B3SATOW Xopabl He Oonee R, ecrmu
PaBHOBO3MOYKHBI JIFOOBIE TIOJIOKEHHSI TOYEK IEPECEUEHHs XOPAbl C JAUAMETPOM,
NEPIICHANKYJISIPHBIM BHIOPAaHHOMY HAIPaBJICHUIO?

[IpsamoyronpHasi pelieTka CTOUT W3 LWIMHIPUYECKHX IPYThEB paaumyca I.
PaccrosiHus MexXIy OCSIMH IPYThEB paBHBI COOTBETCTBEHHO a U B, IPHYEM 1<a, r<b.
Onpenenuts BEpOSTHOCTD MONAJAaHUS NIAPUKOM pajidyca I B peHIeTKYy PU OJHOM
Opocke 0e3 MpUIETUBAHMS, €CJIM TPASKTOPHS TOJIeTa MapuKa NMepIeHANKYIIpHa
IJIOCKOCTH PELIETKH.

BuyTpu smunca ¢ noixyocsmu a=100 cm 1 B=10 cM CUMMETPUYHO PaCIIONIOKEH
OpSAMOYTOJbHUK cO cTopoHamMu 10 cM u 3 cm, Oosblias CTOpPOHA KOTOPOTO
napaiensHa a. KpoMe Toro, BHyTpH 2JUIMIICA IIPOBEIEHBI HE NIEPECEKAIOLINECS C
AIIIMIICOM, TPSIMOYTOJIBHUKOM M MEXIY COOOH YeThlpe OKPYKHOCTH, TUAMETP
Ka)KJ0U U3 KOTOPBIX paBeH 4,3 cM. OnpeneanTb BEpOSITHOCTh TOT0, YTO CllydaiiHas
TOUKa, M0JIO)KEHHE KOTOPOIl paBHOBO3MOXHO BHYTPH 3JIIUIICA, OKAXKETCS BHYTPU
OJTHOTO U3 KPYTOB.

JIBe Touku a U B BbIOMparoTcs u3 orpeska [1;4]. Haiftu BEeposSTHOCTH TOTO, YTO
KBaJIPATHBIN TPEXWIeH X  +ax +6 HMeeT KPaTHBIH KOPEHb.

HavepueHnsl nATh KOHLEHTPUYECKHX OKPY)KHOCTEW, paguyChl KOTOPBIX pPaBHBI
cootBeTcTBeHHO A7 (k=1,2,3,4,5). Kpyr pamuyca » um nBa KoJblla C BHEIIHUM
panuycom 3r u Sr 3amTpuxoBaHsl. B kpyre paauyca S5r Haygauy BeIOpaHa TOUKa.
OnpenenuTh BEPOSITHOCTD MOMAJIaHKs 3TOM TOYKHU B KPYT paauyca 2r.

Ha ortpeske AB mmHol / Haynauy mocraBieHbsl 1Be Touku L um M. Haiitu
BEpPOSITHOCTH TOTO, 4TO TO4Ka L Oymer 6immke k Touke M yem Kk Touke A.

10.

Ha orpeske mnmuHOI / Hayqady BBHIOpaHBI JBE TOYKH. KakoBa BEpOSITHOCTH, YTO
paccTosiHue MeXAy HUMU MeHbIne kl, rne 0 <k <17?




11. Ha otpeske miauHOM [/ cTaBsATCS JBE TOUKH, B PE3YyJIbTaT€ YEro ATOT OTPE30K
OKa3bIBAETCS PA3JCICHHBIM Ha TpU YyacTU. OnpeaennuTh BEPOSITHOCTh TOTO, YTO U3
TpeX MOJYYMUBIIUXCS YACTEN OTPE3Ka MOKHO IIOCTPOUTH TPEYTOJIbHHUK.

12. Ha oxpyxHoctu pannyca R Haynauy nocrasnensl Tpu Touku A, B u C. Kakosa
BEPOATHOCTH TOTO, 4TO TpeyrobHUK ABC 0CTpOyronbHbIN.

13. KakoBa BeposSITHOCTB TOTO, YTO U3 TPEX B3ATHIX HAyJauy OTPE3KOB JJIMHBI HE OoJiee
[ MOXKHO IOCTPOUTH TPEYTOIbHUK?

14. JlBa uenoBeKka UMEIOT OAMHAKOBYIO BEPOSITHOCTh MPUNHTH K YKa3aHHOMY MECTY B

mo00it MOMeHT mpoMmexyTka T. OmnpenenuTs BEpPOSTHOCTh TOTO, YTO BpeMs
OYKUJIaHUs OHUM JIPYToro Oyaer He Oojblie t.

15. Crepxkenp nnuHoM 200MM Haymady Jomaercss Ha Tpu yacth. OnpenenuTsb
BEPOSATHOCTH TOTO, YTO XOTS OBl OJJHA YAacTh CTEPXKHSA MEXAY TOUYKAMH H3JI0Ma
Oynet He 6omee 10MM.

16. KakoBa BeposITHOCTH, HE IENACH, NMOMACTh OECKOHEYHO MAJION IMyJiei B MPYThs
KBaJIpaTHON PELIETKH, €CIM TOJIMHA NIPYTHEB PaBHA g, a PACCTOSTHUE MEXKIY UX
OCSIMHU PaBHO [>a.

17. Ha nepekpecTke ycTaHOBIEH aBTOMAaTHYECKHH cBeTO(Op, B KOTOPOM B OJHY
MUHYTY TOPUT 3€JIEHBII LIBET U MOJIMUHYTHI — KPAaCHBIHM, 3aTEM CHOBA OJIHY MUHYTY
— 3€JICHBIM U MOJMHUHYTBHI — KPAacHBIM U T.A. B CiydaiiHblii MOMEHT BPEMEHU K
MEPEKPECTKY MOABE3KAET JIETKOBOM aBTOMOOMIIb. KakoBa BEpOSITHOCTH TOTO, YTO
OH IPOeJIET MEePEKPECTOK O3 OCTAHOBKU?

18. Havepuensl naTh KOHLEHTPUYECKUX OKPY)KHOCTEW, paguyChl KOTOPBIX pPaBHBI
cooTBeTcTBeHHO A7 (k=1,2,3,4,5). Kpyr pamuyca r u ABa KOiblla C BHEUIHUM
paauycom 3r u Sr 3amTpuxoBaHbl. B kpyre paauyca Sr Haygady BbIOpaHa TOUKa.
OnpenenuTs BEpOSTHOCTh NMONAJaHMsL TOM TOUKH B 3aLITPUXOBAHHYIO 00J1aCTb.
19. BuayTpu smunca ¢ nonyocsimu a=100 cMm 1 B=10 cM CUMMETPUYHO PACTIOJIONKEH
OpSMOYTOJbHUK cO cTopoHamMu 10 cM u 3 cm, Oosblias CTOpPOHA KOTOPOTO
napajuienbHa a. Kpome TOro, mpoBeleHbl HE IMEPECEKAOLIUECS C AIIUIICOM,
IPSIMOYTOJIBHUKOM U MEXIYy COOOW YeTblpe OKpPY>KHOCTH, JAUAMETp KaXIOoW H3
KOTOpBIX paBeH 4,3 cM. Onpenennuts BEpOITHOCTh TOTO, YTO OKPY>KHOCTh pajuyca
5 cM, MOCTpOeHHast BOKPYT 3TOM TOUYKHU KaK OKOJIO LIEHTpa, IepeceyeTcs XoTs Obl ¢
OJIHOM CTOPOHOM NMPSMOYTOJIbHUKA.

20. JIBe TOUKM a U B BBIOMpaloTCs U3 oTpeska [-2;3]. HaiiTu BeposATHOCTH TOTO, YTO

KBaJIpaTHBIN TpexXulieH x° + ax +6 He UMeeT JeHCTBUTENbHBIX KOPHEH.

V. YCTpoiCTBO COCTOUT M3 TPEX AJIEMEHTOB, pabOTAIONIMX B Te€UCHHE BpeMeHH T 0e30TKa3HoO,
COOTBETCTBEHHO, C BEPOSATHOCTAMU p,, P, U p,. Halitm BEpOATHOCTH TOro, 4TO 3a Bpems T

BBIMJIET U3 CTPOS:
1) TONBKO OJIMH 3JIEMEHT;
2) XOTs Obl OAMH 3JIEMEHT.

3HaueHHs MapaMeTpPOB BBIYHCIHUTH MO CIEAYIOMUM GopMmynam: k = |14—v| :100;  p, =1-k;

p, =09-x; p,=085-k,rae v - HOMep BapHaHTA.

V1. B nepBoii ypHe K O0enbIX 1 L 4epHBIX IIIapOB, a BO BTOPOH ypHE M GebIx 1 N YEpHBIX IIapOB.
W3 mepBoit ypHBI BBIHUMAIOT CIy4YailHbIM oOpa3zoM P mapoB, a u3 BTopoil Q — mapos. Haiitu
BEPOSATHOCTB TOTO, YTO CPEIN BBIHYTHIX IIAPOB:

1) Bce mapbl OJTHOTO IBETA;

2) TOJBKO TpH OEINBIX IIapa;

3) xoTs Obl OJIUH Oeblii map.

3navenus napametpoB K, L, M, N, P u Q 1o BapuaHTaM NpHUBEACHBI B Ta0IHIIE 3.

Tabnuya 3
| N [1]2]3]4]5]6]7[8]9f10[11]12[13][14[15[16][17][18][19]20]




K|5/4]|7[5|5|5]|5]6|/6]/6 6|3 |3 |3 |3[3]5]4]4]4
L 515/3|/4]6|7(8|3|5]6 |7 |8[7|6|5|4|3]9]8]7
M [4[5]6|7]|7[6|7|5]|5]|5|5|5]|6|6]6|64]7|7]|8
Ne 112(314(5(6|7[8|9]1011[12]12|14 151617 |18|19]20
N 18!8|3/4|/3[4|5]/6(3|514|7]14]|5]6]7[9]3]14]3
P 1212313243242 |23 ]|1]4]2]2]3]2]4
QO [2[3]1]4]2)2]1 32|13 ]3[3[4]1]2]3|3]3]1

VIIL. B ypae conepxkutcsi K 4epHBIX 1 O€TBIX MapoB, K HUM q00aBmstoTcs L Oenbix mapos. [Tocie
9TOTO U3 yPHBI CIydallHbIM 00pa3oM BBIHUMAaIOT M mrapoB. HallTu BEpOsSITHOCTH TOTO, YTO BCE
BBIHYTHIE IIAPBI OeIbIe, MpeAroiaras, YTo BCe BO3MOKHbBIE TIPEIMOIOKEHUS O TIEPBOHAYATIEHOM

COAEp>)KaHUHU YPHBI PABHOBO3MOXHBI. 3HaueHHs napameTpoB K, L u M 1o BapuaHTaMm NMpUBEIEHBI
B Tabnuie 4.

Tabnuya 4
Ne 1 2345|6789 |10[11[12{13|14|15|16|17|18|19|20
BapHaHTa
K [3|5|5|5|5|5|4|4|4|4|4]4|4[3[3]3]3|3]3]|3
L 413121414433 (3[4|4|4|4|4[4]4]5]5]5]5
M 41413[412[3[2[3[4[2(3]|4|5|2[3|5]2]3|4]5

VIIIL.B ognoii ypae K 6enbix u L uepHbIX m1apos, a B apyroid M Genbix u N yepHbIX mapoB. U3
MepBON ypHBI Ciy4yailHbIM 00pa3oM BbIHMMarOT P miapoB u omyckaroT Bo BTopyto ypHy. Ilocie
9TOr0 W3 BTOPOM YpHBI Takke BBIHMMaOT R mapos. HaiiTu BEpoOSITHOCTH TOTO, 4TO BCE LIAPBI,

BBIHYTBIC U3 BTOPOH YypHBI, Oenble. 3HaueHus mapamerpoB K, L, M, N, P u R 1o Bapuantam
NIpUBEJCHBI B Ta0IuUIE 5.

Tabruya 5
Ne 12134 (5|6 7|89 |10]11[12|13|14]15(16|17|18|19]20
BapuaHTa
K |5(5|5|5|4|4|4|4|4|4]|]6|6|6|6|6|6|6]|3]|3]|3
L 5(4|13[2|3[4|5]6|7|8|8|7|6|5[4|3[2|2|3]4
M 4141414 |5|5[5|5]|5|5]5]3[3[3|3]3|3|]6|[6]6
N 716(5[4(3[5/4[6|7[8|9[3|4|5]|]6|7|8|8|7]|6
P 2031213342323 [3 (43443 |3]2]2]3
R 313(4(4(2(3(4(3[4|3 (4|3 |2[3]|2[3[4|4]3]3

IX. B nupamuze croar R BuHTOBOK, npuuem L ¢ ontudeckum npunenoM. CTpenok, CTpemss u3
BUHTOBKH C ONTHYECKHUM IIPULIEIIOM, MOXKET IIOPA3UTh MUILIEHb C BEPOSITHOCTD P/ , & CTPENA U3
BUHTOBKa 0€3 ONTHYECKOrO MpHIENa, - C BEPOATHOCThIO p2. HallTM BEpOSTHOCTH TOro, 4TO
CTPEJIOK IOpPa3UT MHUIIEHb, CTPENsisl U3 CIy4dallHO B3ATOM BHUHTOBKU. 3HAUE€HUs NapaMeTpoOB
BBIYUCIIUTh MO CIEAYIONHM (GopMyiIaM K = |l4 -V, p,=095-k/100, p,=0,6—£k/100,
3,V<14

4,V >14

R=5+k, L= { , T7Ie V - HOMEp BapuaHTa.

X. B MOHTaXHOM ILIeXe K yCTPONCTBY HPUCOEIUHSAETCS 3JIEKTPOIBUTATENb. DJIEKTPOABUTaTEN
MOCTABIIAIOTCS JIByMSl 3aBOJaMHM — W3roTOBUTENAMU. Ha ckiaze MMeroTcs 31eKTpOABUTaTENH
9THUX 3aBOJIOB COOTBETCTBEHHO B KonudecTBe M1, M>, 1 M3 IITYK, KOTOpbIE MOTYT O€30TKa3HO
paboTath 10 KOHIIA TAPAHTUIHHOTO CPOKA C BEPOSATHOCTSIMU COOTBETCTBEHHO p1, p2 U p3. Pabounit
Oeper ciryyailHO O/IMH 3JIEKTPOJBUTATENIb U MOHTHPYET €ro K ycTpoicTBYy. HaliTi BeposSTHOCTD



TOTO, CMOHTHPOBaHHBIH M O€30TKa3HO padoOTAlOUIMM [0 KOHLIAa TapaHTUIHOIO CpoKa
JIEKTPOBHUraTeNb IMOCTABJICH COOTBETCTBEHHO NEPBBIM, BTOPHIM MWW TPETbUM 3aBOJOM —

p, =099-£k/100, p,=09-k/100, p,=085-k/100, M,=5+k, M,=20—k, roe v -

HOMCD BapHaHTa.

M3rOTOBHUTENEM. 3HAYCHHS IMapaMeTPOB BBIYHCIHUTEH IO CleAyommM (Gopmynam k =|14—V

XI. Haiitu 3akoH pacnpeneneHusi (IOCTPOUTh TaONUIy pacHpeieNeHHs), MaTeMaTh4ecKoe
OKUJaHHUE U JUCIIEPCUIO CilydaiiHON BenuuuHsl &. [locTpouTs rpaguk GyHKIUU pacipeneieHus
U HAWTH BEPOSTHOCTB TOTO, YTO EX K.

Ne
BapuanTa 1.2. 3amaga

1. [To mMuIIEeHN OTHOBPEMEHHO CTPENSIIOT 4 CTpENKa ¢ BEPOSITHOCTBIO MOMAJaHUs
0.6 nns kaxaoro; & - uncio nonaganuil, k=2.

2. Benercs crpenbba 10 mepBOro InomajaHus, HO HE CBBIIIE S5 BBICTPEIIOB.
BepostHOoCT, TOMamaHus mpu KaxaoM BeicTpene paBHa 0,7; & - yucio
IIPOU3BEICHHBIX BBICTPENIOB, K=3.

3. [Taptus ux 20 peraneir comepx ut 4 OpakoBaHHBIX. [IpoM3BOIBLHBEIM OOpa3zoM
BeIOpanmu 5 geranedd; & - uuCiO JOOPOKAYeCTBEHHBIX JIE€Tallel cpelnu
OTOOpaHHBIX, K=2.

4. [TpubGop comepKUT TpPU DIIEMEHTa, BEPOSTHOCTH OTKA30B KOTOPBIX 3a
OTpeIeTICHHOE BPEeMsI HE3aBUCUMBI M paBHBI cooTBeTCTBEHHO 0,15, 0,2 11 0,25; &
- YUCJIO OTKA3aBUIMX AJIEMEHTOB, K=2.

5. B ypne 4 6enbix u 3 yepHsIx mapa. Hayaauy oaus 3a ApyruM U3BIIEKaeM 1Iapbl
U3 YPHBI 10 TOSIBICHUS O€Noro mapa; & - YUCiIo U3BJICUEHHBIX YEPHBIX I1apOB,
K=3.

6. PaccmarpuBaeTcs cepusi M3 4YETHIPEX HE3aBUCHUMBIX HCHBITAHUH C JBYMS

UCXOJAMM B KaXKJIOM — «yCIIeX» WU «Heyclex». BeposTHOCTh ycnexa paBHa
0,25; € - 9rCII0 «YCIEXOB» B UETHIPEX MCIBITAHUIX, K=2.

7. Pabounii 06ciyKUBaeT JIMHUIO, COCTOSIIYIO U3 YEThIPEX OJHOTUIHBIX CTAHKOB.
BeposTHOCTE TOTO, YTO KaXABI CTAaHOK IMOTpeOyeT BHMMaHHs pabodero B
TedeHue yaca, paBHa 0,15; & - 4uciO CTaHKOB, MOTPEOOBABIIMX BHUMAHUS
pabouero, k=3.

8. Kaxnas maptus, coctosmas u3 21 npudopa, conepkut 7 HeTouHbIX. 13 5 Takux
NapTUil CcIy4aHbBIM 00pa3oM OTOMpaeTcst 1Mo OJHOMY MPHOOPY W3 KaKIOH
apTuH; & - YUCII0 HETOUHBIX MPUOOPOB Cpesid OTOOPaHHBIX, K=2.

9. Nmeercs 4 3aroToBKU U151 OOHON U TOM )K€ JeTalu. BeposTHOCTh N3rOTOBICHUS
TOJHOM JleTaau W3 KakaoW 3aroTtoBku paBHa 0,7; £ - 4YKCIO 3aroTOBOK,
OCTaBILIMXCsI 1OCJIE U3TOTOBJICHUSI IEPBOM FOTHOM JETalU, K=2.

10. B konBepre 18 kaprouek, cpenu KOTOpeIX 7 pasbickuBaembix. Haymauy
OTOMPAIOT TP KAPTOUKH; & - YMCII0 KapPTOUEK CPEH OTOOpaHHbIX, K=2.
11. BeposiTHOCTE OTKa3a Kakaoro nmpulopa npu MCHbITAHUM HE 3aBUCUT OT OTKa3a

ocTanbHbIX TprOopoB 1 paBHa 0,2. McnbiTano 4 npubopa; & - YMciao 0TKa3aBUINX
3a BpeMsl UCIIBITAaHUS IPUOOPOB, K=2.

12. Momnera 6pocaercs 6 pas. & - unciio nosiBjaeHus repoa, k=4.

13. N3 maptum copepxameit 100 wuzgenuii, cpean KoTopbeix Haxogutcs 10
NeeKTHBIX, BBHIOpAHBI CIyYalHBIM O0pa3oM 5 wW3menuid ISl TMPOBEPKH WX
KadyecTBa; & - yucio AeeKTHhIX U3AEIUi coepKaluxcs B BbIOOpke, K=1.

14. Ha mytu nBwxenus aBromMoOmisi ueTwipe cBerodopa. Kaxknmerii m3 HUX €
BeposAsTHOCTHIO 0,5 m1bo paspemaer, 1100 3ampeniaeT aBTOMOOMIIIO JallbHelIee

IBUXKEHHE; & - YUCIIO CBETO(OPOB, MPOUICHHBIX aBTOMAIIMHOW 0€3 OCTaHOBKH,
k=3




15. Msta OpocaroT B KOp3uHY 3 pa3a. BeposTHOCTh onajaHus MS9OM B KOP3HUHY TIPU
onHoM Opocke p=0,3; & - uncio nomnagaHuii B KOP3UHY, K=2.

16. UrpanbHas kocTb OpocaeTcs 3 pa3a; & - YuCII0 BhIMAACHHS HEYETHBIX OYKOB, K=1.

17. UrpanbHasi KocTh Opocaetcst 4 pasa; & - 4iCI0 BbINAACHHSI IECTEPKH, K=2.

18. B xonone 36 xapr. Haynmauy wusBnekaroT 7 kapT, & - 4HMCIO Ty30B Cpeau
BBIOpPAHHBIX KapT, K=2.

19. B ropHom paiioHe co3gaHo 3 aBTOMaTH4ECKUX ceiicMuueckux cTanuuil. Kaxnas
CTaHIIMA B T€UEHHUE T'0JIa MOKET BBIMTH U3 CTPOs ¢ BeposATHOCTHIO 0,9. & - yncio
CTAHLUH, BBILIEANINX U3 CTPOs B OJTHOM PacCMaTpUBAEMOM roay, k=1

20. Nmetores 10 6uneToB B Tearp, 4 U3 KOTOPBIX HA MecTa nepBoro psaa. Haygaay

OepyT 5 6meToB. & -uncio OMIETOB Ha MEPBBIN PsIJT CPEeId BEHIOPAHHBIX OMIIETOB,
K=2

XII. 3agana IIIOTHOCTD paclpeesieHust p(x) ciy4aiiHol Belnu4YuHbI & Ha (a,6), IpH X & (a;e)

p(x)=0 (cM. Ta671.6). TpebyeTcs:
1) Haiitu napametp A;
2) TlocTtpouTh rpaduku MIOCKOCTH U GYHKIIUU PaCIpeIeiICHNUS,;
3) Haiitu matematudeckoe oxunanue M(<E), nucniepcuto D(E) v cpeiHee KBaApaTUIeCKoe
orkionenue o(&);

4) BpluuCIUTH BEPOATHOCTH TOTO,

YTO OTKJIOHEHHUE CIIyYahHOW BEJIUYUHBI OT

MaATEMAaTUYCCKOI'O OXKUJaHHUs HE Ooiee 3aaHHOTIO €.

Tabauya 6
Ne ) Ne )
BApHUAHTA P (@6) £ BapvaHTa P (a6) &
1 1 1
1. —x+ A 0;2 — 2. A2+3x 0;1 —
5 02) | 3 @+3) | 00 |
3 A ( > ”j f 4 s> o | o
. COSX - — — N —
272 16 4 2
1
s | et | (o) | 6 Al=pd) - ern |5
Ne , Ne .
BAapHUaHTa PR (a6) £ BapvaHTa P (a6) &
T T T T T
7. 2 - — 8. Acos?2 0, — —
Acos™x ( 2 2] 4 cosex O 16
1 1
9. 44+ (0;00) 3 10. A/x* (L) |
1 1
11. Ax (0:3) 5 12. Ax? (0:5) 5
13 Ae™™ 0 : 14 : + Aarccosx | (-1;1) :
. ‘- 00, - . - -1, =
¢ (0:-29) 3 2 V2
, 1 ) 1
15. | 4@ +1) | (0:1) S 16. Ao~ (0:0) | 5
1 1
17. 1-Ax (0:1) 2 18. Alx-1) (1:2) 3
1 A
19. Ax™ (1;0) — 20. . (0:0) | 7/6
2 1+x




XIII. 3agana HOpMaJIbHO pachpeiiesieHHasi ciaydyaiiHas BeJuuMHa X CBOMMM IapaMeTpamu a
(MaTemaTHyecKoe OXKHJIaHUE) U O (CpellHee KBaipaTuieckoe OTKIoOHeHue). Tpedyercs:

1) HanwmcaTps mI0THOCTH BEPOSITHOCTH M CXEMAaTUYHO U300pa3uTh €€ Tpaduk;

2) Haiitu BepoATHOCTb TOTO, YTO X MPUMET 3HaYEHUE U3 UHTepBana (a; [ );

3) Haiitu BeposSTHOCTH TOTO, YTO X OTKIIOHHUTCS IO MOJIYJIIO OT @ HE OoJiee, YeM Ha &.
[Tapametpsl a, o, a; f, £3ananbl B Tadbnuue 7.

Tabnuya 7

Ne Ne

BapraHTa ¢ o (@ f) € BapHaHTa a1 9 (@ /) ¢
1. 0| 1| (9512 | 2 2. 20 | 4 | (1724) | 3
3. 11 2 (10;13) 2 4. 21 1 (19;23) 2
5. 2| 3| (615 | 6 6. 2 | 2| (124 | 2
7. 13 | 4 (10;17) 6 8. 23 | 3 (17;26) 6
9. 14 | 3 | (1120) | 2 10. 24 | 4| (2128) | 6
1. 15| 4 | (919 | 6 12. 25 | 3 | (22:31) | 2
Ne Ne

BapHaHTa ¢ o (@ F) € BapUaHTa ¢ o (@ F) €
13. 16 | 5 (6;20) 10 14. 26 | 4 (20;30) 6
5. 17 | ' | (1620) | 2 16. 27 | 5 | (26:30) | 10
17. 18 2 (15;22) 3 18. 28 1 (27;31) 10
19. 19 | 3 | (1923) | 2 20. 29 | 2 | (26:33) | 3

XIV. B kaxaoM u3 n HE3aBUCUMBIX HUCIBITAHUN COOBITHE A TPOUCXOAUT C TMOCTOSHHOM
BEPOSITHOCTHIO p. HaliTH BEpPOSTHOCTH TOTO, UTO COOBITHE A TPOUCXOIUT:

1) Touno G pa3;

2) wMeHblIe yeM F' u Oombiie yem M pas;

3) MeHblIe yeM R pas.
3navyeHus napameTposB 7, p,G, M, F' 1 R BBIYMCIHUTD 1O CIEAYIOUNM (HopMyiam:
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
BAPHAHTA.

XV. B KaxIoM W3 n HE3aBUCHMBIX HCHBITAHUNA COOBITHE A TPOUCXOAMT C TIOCTOSHHOMN
BEPOSTHOCTHIO p. HaliTu BepoATHOCTh TOTO, 4TO OTHOCHUTENbHAs 4acToTa K/n 3TOro coObITHS
OTJINYaeTCs MO a0CONIIOTHOIN BETMYMHE OT BEPOSTHOCTH p He Oombine yeMm Ha & > 0 (&, > 0).

3HaveHusI TapaMeTpoB A, p, &;,&, BRIYUCINTH MO caexyomuM popmynam: n=600—-10V; p=0,85—
V/100; & =0,0055-V/10000; &, = 2¢,, rne V - HOMep BapuaHTa.

OcHoBHO# (HOPMOI IPOBEPKH TEOPETUUESCKUTO MaTepHalia SBISICTCS pelleHre 3a1ad Ha
MIPaKTUYECKOM 3aHSTHU.

Kputepusmu 11 OIICHKU pe3yIbTaTOB SBIISIOTCS:

3 cemecTp:
6 0ans10B.-IIpakTHyecKoe 3a/1aHKe BBHITIOJIHEHO BEPHO, OTCYTCTBYIOT OIIMOKH Pa3IMYHBIX
THUTIOB.
5 6an0B.- Xo/ penieHus BEpeH, MOJTyueH HEBEPHBIM OTBET U3-3a BHIYUCIUTEILHON OMINOKH,
HO TP 3TOM HMEETCs BepHasl MOCIeI0BAaTEIbHOCTh BCEX IIaroB PEIICHUS
4 6anna.- XoJ1 pemieHus BEPEH, NOydeH HEBEPHBIN OTBET M3-3a BRIYNCITUTEILHON OMNOKH, HO
MIPH TOM UMEIOTCS HETOUYHOCTH B MOCIIE0BATEILHOCTH BCEX LIATOB PEIICHUS
3 6ana.- XoJ pelieHus BEpEH, pelieHre He T0BEICHO 10 KOHIIA
2 0anna.- X0/ pelieHusl He BEpHBIi, pellieHue He JOBEICHO 10 KOHIIa
10aau — [Ipumep pelieH 4aCTUYHO
0 6as10B- X0/ peleHus: He BepeH, MOTy4YeH HEBEPHBIM OTBET



4 cemecTp
4 6annoB.-IIpakTueckoe 3ajaHle BHITIOJHEHO BEPHO, OTCYTCTBYIOT OIIMOKU PAa3IUYHBIX
THUIIOB.
3 6aJ10B.- X0/1 pelIeHUs BEPEH, MOJyYeH HEBEPHBIN OTBET M3-3a BHIYUCIUTEIIPHON OIIMOKH,
HO IPU 3TOM UMEETCSl BEpHas MOCJIEeI0BATENbHOCTh BCEX IIAr0B PEIICHUS
2 6aju1a.- XoJ1 perieHus: BEpeH, MOJydYeH HEBEPHBIN OTBET M3-3a BHIYUCIUTEIIBHON OIMOKH, HO
MIPU 3TOM UMEIOTCSI HETOYHOCTH B MTOCJIEI0BATEILHOCTH BCEX I1ar0B PEIICHUS
1 6anna.- Xop perieHus BepeH, perieHne He J0BECHO 10 KOHIa
0 0as10B- X011 pelIeHUs] HE BEPEH, MOIYYEH HEBEPHBIM OTBET

5 cemecTp
2 6anaa.-IlpakTryeckoe 3a1aHUE BHITIOJIHEHO BEPHO, OTCYTCTBYIOT OIIMOKH pa3iMYHBIX THUIIOB.
16ana - Xon penieHus BEpeH, MOJIyueH HEBEPHBIN OTBET U3-3a BEIYMCIUTEILHON OMUOKH, HO
IIpr 5TOM UMECTCA BCPHAA IMOCJICA0BATCIbHOCTD BCCX MIArOB pCHICHUS
0 6as10B- X0/ pelIeHUsI HE BEPEH, MOJIyYEH HEBEPHBIM



MunnctepcTBo 00pa3oBanus u Hayku Poccuiickoit denepannn
Texunyeckuit HHCTUTYT ((umman) geaeparbHOro ToCyIapCTBEHHOTO aBTOHOMHOTO
00pa30BaTEeNLHOTO YUPEKACHHS BhICIIeTo 0O0pazoBanus «CeBepo-BocTounbli (enepanbHbIi
yauBepcuteT umenn M.K. AmMmocoBay B r. Hepronrpu

KA®EJAPA MATEMATUKU U UHOOPMATHUKU

N3yuyeHne TeopeTHIECKOT0 MaTepuaia

Lemnpro SBISETCS YIITyOJICHUE U PACIIUPEHUE TEOPETUICCKON TTOITOTOBKH.
Temsr CPC:

1. OcHOBHbIE IOHATHS U ONPECICHUS JUCTICPCUOHHOTO aHAIHN3a.

2. OpHO(haKTOPHBIN AUCTIEPCUOHHBIN aHATH3.
Kpurtepun onenkmn:
[Ipu orieHKe OTBETA CTYIEHTA UCTIONB3YIOTCS CIEAYIOLIUE KpUMEePUlL:
IIOJTHOTA U HpaBI/IJ'II)HOCTB OTBETA,
CTETeHb OCO3HAHHOCTH, TIOHUMAaHUS U3y4YEHHOTO;
BIIQJICHHE MAaTEMaTHYCCKHUM aIlapaToM
0 0aJ1J10B — CTaBUTCSA, €CIIU CTYJICHT HE TOTOB.
2 faJs1a - CTYZICHT [TOKA3bIBAET MIOBEPXHOCTHBIE 3HAHUS, IOIYCKAET OINOKU
5 0ann — BbICTaBiIsIeTCA 3a TPAMOTHO M3JIOKEHHBIM MaTepHall, TOKa3aH BBICOKHI YpOBEHb
OCBOCHHS CTYAICHTOM YYeOHOTO MaTepraia; MPOsBIISICT YMEHHUE HCIIOJIL30BaTh TCOPETHUCCKUE 3HAHUSI
MY BBIMOTHEHUH TPAKTUUECKUX 33/1a4; MPUCYTCTBYET OOOCHOBAHHOCTh M UYETKOCTh HW3JIOKEHHUS
OTBETa; PabOTa COMACPKUT OOOOIEHHBIE BBHIBOABI M PEKOMEHIAIMH; AKTUBHO HCIOJIb30BAHbI
ANIEKTPOHHBIE 00Pa30BaTEIbHBIC PECYPCHI.



MunucTepcTBO HayKu U Beiciero oopasosanus Poccuiickoit ®denepanun
denepanbHOE rOCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE
BBICIIIETO 00pa30BaHuUs
«CEBEPO-BOCTOYHBIN ®EJEPAJIbHBIM YHUBEPCUTET UMEHU M K.
AMMOCOBA»

Texunyeckuit ”HCTUTYT ((unman) B r. Hepronrpu
Kadenpa maremaTnku u nHPOpPMATHKI

NupuBuayanabHas nomamHss padéora
[1o uCXOaHBIM TaHHBIM:

l. ITocTpoiiTe HHTEPBAIBHBIN PAL PaCIPENCICHUS.

2. PaccunraiiTe a7 HEro 4YHCIOBBIE XapaKTEPHCTHUKH: BHIOOPOYHOE CpEAHEe, CpeiHee
KBaJIpaTU4YECKOE OTKJIOHEHUE, KO3 UIIMEHT Bapualiy, MOy, METUaHY.

3. J1s TONyYeHHOTO psAa pacipeaeseHHus MOCTPONTE TPa(UKH: TTOJUTOH U KyMYJIATUBHYIO
KpuBy10. ['paduuecku onpeaenuTe 3Ha4YeHUE MOABI U MEIUAHBI.

4. [MoctpoiiTe rucTorpaMmy 1 rpadUuecKy OMpeaesInTe 3HAYCHHE MO/IBI.

5. Paccuuraiite 1)1 HEro 4MCI0BBIE XapAKTEPUCTUKN METOAOM IIPOU3BEIECHUN.

6. Paccunraiite 111 HETO YMCIIOBBIE XaPAKTEPUCTUKN METOIOM CyMM.

7. CpaBHUTE NOITYYECHHBIE PE3YIIbTAThI

Ne 1. [IpousBeneHo oOcnenoBaHe BETUYHHBI BKIaaa (B py0.) Ha 1 sHBaps TEKyIIEro rojaa B
Oanke mo 100 nureBsIM BKiIagam. Pe3ynbraTel 00ce10BaHUS TIPUBEICHBI B CIICTYIOIICH
Ta0JIHLIE:

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 608 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 1997 900

Ne 2 B Tabnuiie nmpuBeieHbl TPAHCIIOPTHBIE 3aTPaThI (B pyO. 32 TOHHY) Ha TOCTABKY MPOIYKIMU
HNPEIIPUATHSL K TOTPEOUTEIISIM .
2,01 R,88 3,05 P,66 P,36 P,24 2,71 2,08 2,78

2,02 B,15 3,28 3,54 P,22 P.62 2,84 2,36 3,39
2,22 2,49 0,71 2,67 P,78 2,18 2,36 2,38 2,54
3,41 R,72 2,75 2,55 2,71 2,51 2,82 1,99 2,79
3,43 3,29 3,20 3,09 3,02 2,78 2,67 2,71 2,88
2,61 R,72 2,63 2,68 2,75 3,11 3,14 3,09 B,35
2,69 2,12 0,14 2,57 P,76 2,59 P,15 0,41 2,36
2,32 3,13 R,67 3,08 2,71 2,92 2,12 2,25 2,68




2,79

2,99

2,65

2,96

2,58

3,06

2,06

2,76

2,61

2,92

P,62

2,38

2,56

2,51

3,24

1,98

2,56

2,85

Ne 3. I3BecTHBI yA€IbHbBIC 3aTpaThl Ha IPOU3BOJCTBO TOBAPHOM NpoayKuuu (py0./1IT.) IO CTa
IpeanpusTHsIM oTpaciu. Pe3ynbraTsl 00cie10BaHus IPUBEICHBI B CISAYIOIIEH TaIuIe:

3,61 4,06 4,28 4,01 4,28 4,28 4,02 4,26 4,27 4,15
3,72 4,27 4,27 5,02 4,45 5,09 3,38 5,05 4,45 4,29
3,85 4,08 4,44 4,08 3,83 4,08 4,19 4,01 3,67 3,82
4,19 4,36 4,26 4,25 4,46 4,42 4,31 4,36 4,38 4,36
4,55 4,55 4,31 4,49 4,24 4,49 4,60 4,65 4,72 4,62
4,98 4,29 4,38 4,34 4,29 3,86 4,68 5,08 3,78 4,29
4,06 4,32 3,85 4,28 5,08 4,14 4,05 4,67 4,05 4,28
4,87 4,95 4,87 4,77 4,29 4,72 3,79 4,24 4,29 4,51
4,57 4,57 4,36 4,82 4,47 4,81 4,54 4,72 4,44 4,30
4,28 4,26 4,15 4,06 5,18 4,39 4,87 3,88 4,25 3,90
Ne 4, TIpoBeneHo BEIOOpOUHOE 00ceoBaHne MecssaHOTO OropkeTa 100 cemeit 3a mecsir.
PesynbraThl 00cie0BaHMsI IPUBEICHBI B TAOJIUIIE:
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
350 340 392 290 375 350 600 350 350 289
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
375 391 412 440 410 600 700 400 500 550
337 345 430 258 610 328 560 540 348 390

Ne5. B tabnwiie mpoBeieHbl pe3yIbTaThl 00CIE0BAHUS CPETHEMECSIHON 3apab0THOM TUTATHI
100 pabo4rx 0JTHOTO MPEATPUSATHUS .

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 tabnuiie nmpuBeaeHbI JaHHBIE 00 ypOKaHHOCTH PokH (B 11 /Ta) 1O CTa y4acTKaM OJTHOTO

KOJIXo3a:



09,2 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 16,2 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 15,5 18,5 18,4 19,4 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 19,1 15,0 13,2 17,3 18,6 14,8 13,0
21,0 20,0 19,8 20,0 18,0 15,6 17,9 21,0 16,7 24,5
20,5 19,5 18,8 24,5 18,5 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 24,8 17,9

Ne7. B Tabnuie npuBeeHbl JaHHBIE 00 yPOXKAaHHOCTH MIIEHUIBI (B 1/ Ta) 10 y4acTKaM
COBX03a.
32,0 33,2 38,1 36,5 342 38,0 33,5 36,8 36,0 37,5

34,5 39,7 39,3 40,0 39,5 38,8 38,2 39,5 39,3 40,0
37,0 37,5 32,5 40,1 38,9  H40,5 41,2 41,0 40,0 37,0
36,5 36,0 36,7 38,2 37,5 40,0 38,0 40,0 38,0 39,2
39,8 38,8 40,0 41,0 40,0 40,5 41,8 40,9 40,5 45,8
39,2 39,1 39,3 45,0 41,2 32,8 42,0 33,0 @420 34,0
34,8 35,0 38,0 39,0 38,0 36,8 39,6 46,0 34,8 37,8
39,3 40,0 38,2 42,8 38,7 46,0 42,0 40,0 (41,6 41,7
43,0 42,5 39,0 36,0 39,0 (43,0 44,0 42,0 445 44,8
36,0 39,9 42,8 40,0 44,0 435 35,7 37,2 45,0 39,3

Ne8.  Pesynbratsl oOcienoBanus ctaxa pabotsl 100 cOTpyJHUKOB OJTHOTO PEANPUATHS
IIPUBEJCHBI B CIIENyIOIIEH TauuIe:

2,5 5,5 6,0 6,5 7,2 9,3 10,8 7,7 9.4 9,8
10,0 11,0 11,0 10,9 10,4 10,6 10,6 10,5 12,6 10,4
12,2 7,2 3,0 7,4 4,8 9,5 14,8 7,9 12,8 13,2
9,6 10,9 11,1 9,3 9,0 11,3 11,5 13,0 4,5 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 4,5 14,5 5,1 16,0 5,1 14,7
54 8,5 53 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
7,0 12,1 7,1 12,1 8,5 17,2 11,8 8,6 8,8 15,7

Ne9
B Ta6n1/1ue MPUBCACHLI JAHHBIC O CPCAHCMCCAYHBIX TOBAPHLIX 3allacax CTa TOPTrOBLIX
NpeanpuATHi pailoHa Ha | sTHBaps TEKyIIEro roja:
36,2 41,1 42,5 40,1 42,1 42,9 40,2 42,8 42,7 42,2
37,5 42,9 42.9 49,8 44,2 50,8 36,8 51,6 44,2 43,5
39,1 40,8 44,6 40,9 38,8 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 39,8 42,6 44,6 42,4 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 45,8 42,7
43,0 42,4 41,9 40,3 42,8 44,3 48,2 39,1 43,9 47,6
Nel0. B tabnuiie npuBeaeHbI pe3yJIbTaThl pocTa cTa CTyAeHTOB | Kypca 0IHOTO U3 MHCTUTYTOB
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 TaGiuiie npuBeieHbI CpeTHUE OaIbl aTTECTAaTOB CTa Aa0UTYPHUEHTOB, TTOTABIITNX

JAOKYMCHTEI B OJIMH U3 BY30B!:

3,59 4,01 4,27 4,01 4,50 | 4,57 434 | 436 | 4,27 4,15
3,72 4,25 4,32 5,00 | 4,29 5,00 5,00 | 4,57 | 4,55 4,27
3,91 4,09 4,47 4,12 399 | 4,15 4,00 3,75 3,65 3,75
4,25 4,35 4,18 4,28 442 | 449 4,44 | 435 4,15 4,28
4,62 4,55 4,26 | 4,53 4,32 | 4,56 3,42 4,70 | 4,67 4,62
5,00 | 4,25 5,45 5,42 4,30 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 5,00 490 | 4,80 | 456 | 485 4,75 4,31 4,28 4,39
4,61 4,65 4,32 4,95 5,00 | 4,80 | 432 4,50 | 445 4,28
4,29 4,28 4,28 4,21 432 | 446 3,42 4,29 | 422 3,92

Ne 12. B tabnuie npruBeieHa YUCICHHOCTD CIIEIUAIMCTOB C BBICIIMM U CPETHUM 00pa30BaHUEM
0 CTa IPEINPUITUIM OJHOM U3 pecnyOuK:

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. XKwunumssie poner 100 moceaxkoB ropoJCKOro THIIA OJTHOTO U3 PallOHOB
XapaKTEPU3YIOTCS CIEAYIOIUMH JaHHBIMU
42,0 432 Q81 M6s W42 477 K35 W68 k59 7S |




44,5 49,7 49,3 49,8 49,5 48,8 48,2 49,5 49,3 50,0
47,0 47,5 42,5 50,0 1489 50,5 51,2 51,1 49,8 47,0
46,5 46,0 46,7 47,9 47,5 49,8 48,0 50,0 47,6 49,2
49,8 48,8 49,8 50,8 49,9 50,5 51,8 50,9 50,5 55,8
49,2 49,1 49,3 49,9 51,2 42,8 51,9 42,8 52,0 44,0
44,8 45,2 48,0 44,8 47,6 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 49,9 52,8 46,1 53,8 53,5 45,7 @412 55,0 49,8

Ne 14. meroTcst JaHHBIE O BO3pPACTE CTa COTPYAHUKOB OJHOTO U3 MPEANPUITUI 110 COCTOSTHUIO
Ha | sHBaps TEKyIlEero roja.

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 Tabnuiie npuBeeHbI JaHHbBIE O BBIMOJIHEHNUH TUIaHa 3a MecsIl (ThIC. py0.) Mo cTa
CTPOUTEITHLHO-MOHTAKHBIM YIPABJICHHUSIM OJIHOTO U3 paiOHOB

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

NupuBuayaabHas aoMamHss padoTa IpH3BaHa CHUCTEMAaTU3UPOBATh 3HAHMS, IMO3BOJSET
MOBTOPUTH U 3aKpenuTh MaTepuan. CTyAeHT BBINOIHIET BApUAHT UHIAWBUIYaTIbHON JOMaITHEH
paboThl, HOMEp KOTOPOTO COBMAJaeT C HOMEPOM ero (GamMHINM B ayIUTOPHOM >KypHAale.
I[OMaHIHI/Ie 3aJaHus BBIIIOJIHAIOTCA B COOTBETCTBHU C Fpa(i)I/IKOM HU3Yy4YCHUA OUCHUIIIIMHBI U
CIAIOTCSl Ha MPOBEPKY MPENOAABATEINIO.

Kpurtepun oneHku gromanHei padorsl: 3 cemectp | 4 cemecTp | S
cemecTp




BEIIIOJIHEHA MMOJTHOCTEIO, 3aa49n BEIIIOJIHEHE] | 2 0aJ1a 2 0aJi1a 1 0aan
MPAaBUJIbHO, aKKYyPaTHO

BBITIOJIHEHA MOJHOCTHIO, X0/ PEIICHUS 3aJlaHuil BepeH, | 1 6an 1 6an 0,5 6amaa
HUMCHOTCA HETOYHOCTHU B BBIYHUCIICHUA U HOCTpOQHI/ISIX

HE BEITIOJHEHA 0 6amnos. | 0 6amnos. | 0 Gamios.







