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IHacnopTt poHAA OLIEHOYHBIX CPEICTB MO YUYeOHOH JHCIUIITIHHE
«IITPUKJIAJTHASA MATEMATHUKA»

1. B pe?)y.]IBTaTe OCBOCHUS JUCHUITJIIMHBI CTy,Z[GHT JOJIKCH:
3HATH:

— IPUHLOUIIBI 1 3TAllbl IIOCTPOCHUA MATCMATUYCCKUX MOI[GJIGIZ, MCTOABI U CPCACTBA IOJIYUCHUA

OLICHOK IIapaMETPOB TAaKMX MOJEIIEH;

— OCHOBHBIC METOAbI OIICHKH AICKBATHOCTH MAaTCMATHUUYCCKUX MOHGHGﬁ.
YMmerh:

— HaXOJUTh METO]I PEICHUS IOCTPOCHHOW 3a/1a4u;

— BI)I6I/IpaTI) 1 UCIIOJB30BATh NOAXOAANINC MHCTPYMCHTEI B IMAKETAX MPHUKIAAHBIX IIPOTrpaMM U1

HaXO0XJICHU ONITUMAJILHOI'O PCIICHUA 3aJa4H,

— UHTEPIIPETUPOBATh PE3yJIbTAaT PEIICHNUs CUCTEMHOM 3a/1auM B TEPMHUHAX MPOOJIEMHON 001acTy.
Baanern:

— HaBBIKaMU MMTPUMEHCHUSA METOA0B MAaTCMATHUYCCKOTO MOACIUPOBAaHHA U aHAJIN3a.

2. TlporpaMma OIleHHBAaHUSI KOHTPOJIHPYEMOW KOMITETCHIINN:

Texymas) KoHTponupyemsle MOy, pa3aensl Kon xonTponupyemoii |HanmeHnoBanue

arrecrTa-| (TeMbl) JUCIUIUTMHBI U UX HAUMEHOBAHUE KOMITETCHIINU OLIEHOYHOTO
s CpeacTBa

1 OK-7, OIIK-1 KomrutekT pas-
Pazgen 1: DnemenTsl TeOpHUU BEpOATHOCTENA. HOYPOBHEBBIX

3a/1a4 ¥ 3aJaHuil

2 Pazgen 2: DnemeHTEI MaTEMaTHYECKOM OK-7, OIIK-1 Komrmnekt pas-
CTaTHCTUKH, MaTeMaTHIecKas o0padoTka HOYPOBHEBBIX

PE3yabTAaTOB IKCIICPUMEHTA. 3aj1a4 U 33 [aHui

3 . OK-7, OIIK-1 Komrmnekt pas-

Pa3zen 3: Onmumusanus B MMHEHHOM

HOYPOBHEBBIX

pOrpaMMHPOBaHHH. .

3a/1a4 U 33 aHui

4 OK-7, OIIK-1 KomriekT pas-

Paznien 4: DnemeHTh TCOpHH UTD.

HOYPOBHEBBIX
3a7a4 U 3aJaHui

IIpomexyTouHas aTrecTanus Kon konTponupyemoii |HanmeHnoBanue
KOMIICTCHIIH OIIEHOYHOT'O
cpeicTBa
DK3aMeH OK-7, OIIK-1 DK3aMeHAI[OHHBIG
BOIPOCHI U

3a/1a49u




I'OCYAAPCTBEHHOE OBPA30BATEJILHOE YUPEK/IEHUE
«IIpuonecmposckutl cocyoapcmeennwiti ynugepcumem um. 1.1 Illesuenkoy
DuU3NKO-MaTeMaTUYECKUH (HaKyIbTET
Kagenpa IIpukinagHoit MaTeMaTHKU U HHPOPMATUKH

KommuiekT pa3HOypoBHEBbIX HHANBUAYAJIBHBIX 32124 U 32/ IaHUIA
Paznen 1: DnemeHTs TEOPUM BEPOSTHOCTEH. .

1. Bwuio kymieHo Tpu OujeTa po3bITpbILIEH pa3iIuyHbIX JoTepell. BeposTHOCTH TOro, 4rto
BBIUTPAET JIOTEPEHHBIH OWJIET MepBOro BMJA, paBHA Pi, A BTOPOrO U JUISl TPETHETO
JIOTepeiHbIX OMJIETOB paBHA P2 U P3, COOTBETCTBEHHO. HaliTH BEpOSTHOCTH TOTO, UTO:

a) Bce Ounersl BRIMTparoT.
0) /IBa OuneTa He BBIMTPAIOT.
B) Bce Tpu Gumitera He BBIMTPALOT.

Tao0mmma Ne 1.

p1 p2 Ps3
0,7 0,8 0,9

2. B rpymme u3 20 cTyqeHTOB, MPUIIEANINX HA SK3aMeH, NCTYACHTOB MOJrOTOBICHBI OTINYHO,
M— Xoporo, k— TMOCPEICTBEHHO W OCTaJbHBIE — IJIOXO0. B 3K3aMeHAIMOHHBIX OMiIeTax
umeercss 50 BompocoB. OTIMYHO TOATOTOBIIEHHBIM CTYAEHT MOXET OTBETHUTh Ha BCE
BOMPOCHI, XOPOIIO MOATOTOBJEHHBIH — Ha 40 BONPOCOB, YIOBJIECTBOPUTEIHHO
MOJTrOTOBJICHHBI—HAa 25 BompocoB, mioxo —Ha (N+15) BompocoB. Bri3BanHBIN Hayran
CTYIEHT OTBETWJI Ha TPU 33JaHHBIX Borpoca. HaliTu BepoATHOCTH TOTO, YTO ATOT CTYJACHT

MOJITOTOBJICH:
a) OTJIUYHO;
0) I0Xo.
Tao0muma Ne 2.
n m k
3 4 8
3 7

3. Marazun nomyuymsn 1000 OyThIIOK MHHEpPaJIbHOM BOJBL. BepoATHOCTH TOro, 4YTO MpHU

nepeBo3Kke OyThUIKa OKaxkeTcs: pa3doutoi, pasHa 0,001*N. Haiitu BeposiTHOCTH TOTO, YTO MPH
MepeBO3Ke Pa300bIOTCS:

a) 1B OYTBLIKY;

0) 6osiee Tpex OYTHUIOK;

B) He OoJiee YeThIpex OyTHLIOK.

4. 3akoH pacnpenenenus P (X =xi ) ICB X npusenen B Tabnuie. Tpebyercs:

1) omnpenenuTh MaTEeMaTHYeCKOEC OXUIAHUE, JHUCICPCHIO, CPEIHEE  KBaJPaTHYECKOE
otkiouenne C.B.
2) TOCTPOWUTH MHOTOYTOJIBHUK PAaCIPEICIICHHUS.



TabGmuma Ne 3.

B-t X 0 1 2 3 4 5
N
1 P 0,04 0,16 0,30 0,30 0,17 0,03
2 P 0,08 0,11 0,42 0,30 0,08 |0,01
3 P 0,02 0,08 0,54 0,31 0,03 | 0,02
4 P 0,05 0,13 0,32 0,37 0,12 | 0,01
5 P 0,01 0,31 0,48 0,11 0,06 |0,03

5. Ilpu onenke cBOWCTB 4ast ObUIO O0OCIIEZIOBAaHO N HPOO U MOJYYEHBI CIEAYIOUINE 3HAYECHUS

pe3yabTaTOB IKCIIEPUMEHTA.

COJIepXaHus TyOMIHHBIX BEIIECTB Y B MPOICHTAX.

TpeGyercs:

Paznen 2: DnemeHTs MaTeEMaTUYECKOM CTaTUCTUKHU, MaTeMaTnyeckas o0padoTka

1) Omnpenenuth BEIOOPOUHYIO CPEIHIO, BEBIOOPOUYHYIO U HCIPABICHHYIO TUCIICPCHH.

2) Ilonaras,

pacrpeeneHus, HalTH JTOBEPUTEIBHBIA HHTEPBAI ISl CPEAHETO COACPKAHUS a TyOUITbHBIX
BEIIIECTB B 00CIIeyeMOM apTHH Yasi Ha YPOBHE HAJIEKHOCTH OL.
Hcxonuble qaHHbIe B TaONHIIE.

YTO pachupenielieHue TMpu3Haka Y OMHUCHIBACTCS HOPMAaJIbHBIM

TaoOmuma Ne 4.
Ne 1 2 3 4 5
BapHaHTa Y% Y% Y% Y% Y%
21,1 17,9 10,3 16,8 26,6
24,6 16,2 21,2 19,4 26,7
25,2 22,5 23,1 20,0 25,8
23,7 19,3 22,7 19,5 26,0
26,8 21,7 20,5 14,6 25,3
24,8 20,3 22,4 17,1 26,8
22,4 16,1 21,2 18,2 25,5
20,1 19,5 19,5 17,5 27,2
27,2 20,0 22,9 16,2 26,6
26,4 19,1 18,8 15,5 26,9
25,6 18,8 19,5 27,1
17,0 15,5

n 11 12 10 12 11
o 0,95 0,999 0,99 0,95 0,99

6. C OCJIBIO 3aKa3a CIICHOOCK bl JIJIs pa6OTHI/IKOB (I)I/IpMLI «mepﬂ(b» MMpOBCACHO O6CJ'I€,I[OB8.HI/IC
pa6oq1/1x 3TOM (I)I/IprI " TOJYYCHO CJICAYIOIIHE pacClpeaACICHUC KOJIMYCCTBA pa60‘-II/IX 8(0)

BenuunHe pocta X (cMm)(tabnuma Ne 5). Tpebyercs:

1) NOCTPOUTHL THUCTOrpaMMy OTHOCHUTCJIBHBIX YaCTOT IJIA 3HA4YCHMI IMpU3HAKa X;

2) ONpCACIINTD BLI60p0‘-IHyIO CpCAHIOIO, BBI60pO‘-IHy10 " UCHIPABJICHHYIO OUCIICPCUH,

3aKOHOM
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3) ucnosb3ys TMOJIyuYeHHbIE pE3yJIbTaThl W I0JIaras, 4YTO pachpeeiicHHe Mpu3Haka X

IIOJYMHEHO HOPMAJIbHOMY 3aKOHY, HAAUTE:

a) [[OBCpPITCJIBHbIﬁ HHTCPBAJI I OXHUAACMOI'O CPCAHCTO 3HAYCHHA BCIIMYMHBI POCTAa HaA

YPOBHE HAJIE)KHOCTH ;
0) BEpOATHOCTH TOTO, YTO BEJIMYMHA NPU3HAKA X y BHIOPAHHOTO HAYyraj U3 JaHHOW TPYIIIBI

pabounx OKaKeTcs B Mpeenax oT o 10 3 cM.

3HaueHue a, 3, Y B Tadmuie Neb.

Tabmmuma Ne 5.

Ne | 160-162 | 163-165 | 166-168 | 169-171 | 172-174 | 175-177 | 178-180 | 181-183
1 0 0 10 15 4 50 16 5
2 19 4 55 51 23 28 0 0
3 0 30 49 54 50 17 30 0
4 0 0 4 6 30 40 18 2
5 15 10 20 45 5 5 0 0
Tab6muma Ne 6.
Y a p
0,95 166 170
7. bplna m3ydeHa 3aBHCHMOCTh MEXIY KOJUYECTBOM BHECEHHBIX yaoOpeHuidt Y (kr/ra) u
YPOXKaWHOCTBIO KyKypy3bl X (1/ra) m oOciemoBano 10 xo3siictB. B pesynapraTe ObLIH

MOJTy4YeHBI chaeayomue nanubie (cM. Tabmuiy Ne7). [Tonaras, 9yTo Mexay nmpu3HakamMu X U

Y uMmeer MecTo NMHEWHash KOPPEJSIMOHHAS CBS3b, ONPEICIUTE BHIOOPOYHOE YpaBHEHHE
JIMHEWHOW pErpeccCuu W BBHIOOPOYHBIA KOXGGUIMEHT JuHEeHHOW koppemsaiuu. Caenairte

BBIBOJI O HANpaBJICHUH U TeCHOTE cBsi3u Mexay X u Y. [locTpoiite nuarpamMmy paccesHus

JUHUIO perpeccuu. Mcmonb3ys MOMy4eHHOE ypaBHEHHE JIMHEWHOM perpeccuu, OLEHUTE

0KHMJIaeMO€ Cpe/IHee 3HaYeHHE npu3Haka Y mpu X=90u/ra.
Ta0omuma Ne 7.

1 X 65 70 |75 80 85 95 100 110 115 120
Y 38 [39 |39 4,1 4,3 4,0 4,5 4,6 4,7 4,3
2 X 75 65 70 85 95 95 100 105 110 120
Y 43 |41 |42 4,7 4,9 5,0 4,5 4,6 4,8 4,8
3 X 55 60 70 75 60 85 95 100 105 100
Y 36 (38 |39 4,1 3,7 4,2 4,5 4,7 4,6 4,8
4 X 65 55 60 75 70 75 85 80 110 120
Y 36 (29 |31 3,8 3,6 3,9 4,0 4,0 4,7 5,0
5 X 105 | 100 | 110 95 85 95 65 70 110 120
Y 39 (38 |51 5 4 4,9 2,9 3,4 5,1 5,2

Pa3znen 3: Ontumuzanus B TMHEHHOM NIPOTrpaMMHPOBAHUH.

8. VYcmoBue 3agadn 00 ONTHMAaJIbLHOM IIJIAHE BBIITYCKa MMPOAYKIIUU 3aJaHbI B Ta6J'II/II_IC.




Bun pecypca Pacxon pecypca Ha mpou3BoacTBo | OO0beM pecypca
OJIHOM €IMHUIIBI MPOYKIIUU BUIA

A B
Marepuan 1 S) 7 1460
copra (Kr)
Marepuan 0 5 575
2copta (Kr)
Marepuain 3 4 10 1470
copra (Kr)
[TpubGsLIH OT 2 10 max
peanuzanuu 1
/1. IPOIYKIIHH
(n.e.)

OrnpenenuTh MAaKCUMAIBLHYIO CYMMapHYIO MPUOBLIb OT pea3aiii BCe MpOoyKIuu. PeruTh
3a/1a4y CUMIUIEKC—METOJIOM.

9. Tpwu mIaxThl MOTYT MTOCTaBUTh KAMEHHBIN YTOJIb HA TPH dJeKTpocTaHuu. CyTouHast
(=13 6 . b (1=13)
MIPOU3BOIUTENBHOCTD AXT al (=" ), MOTpPeOHOCTH ANEKTPOCTAHIIUN u
c; (1,]=13) .
CTOMMOCTb TPAHCIIOPTUPOBKHU 1T/KM yriis ¢ Kaxa0M MIaxThl Ha KaXKIyI0
CTaHIMIO 337aHbl.COCTaBUTD IJIaH TPAHCIIOPTUPOBKH YIJIs , 00ECIIeUNBAIOIIUN
MHHHMAaJIbHBIE TPAHCIIOPTHBIE U3JIEPIKKH.

18 5 9
a, =90, a,=55,a,=80 C=(¢;)=|6 3 2
b, =75, b, =70, b, =75 2 9 12

Pazgen 4: Dnements! Teopun urp.

10. Ha TexHoiornyeckyr JuHUIO mocTtynaer chipbe | u |l BugoB- ¢ MageiM u ¢ OOJBIIUM

KoJumuecTBOM npumeceit. B cpennem ucnomnssyercst 80% coipbs | Buga u 20% ceipes |l Buaa.

TexHomorndeckas JTHHHAS MOYKET pa6OTaTB B YCTBIPEX PEXKHUMaAX. IIOXOI[ NpCanpusaTus OT

CANHUIBI TPOAYKIINHU, W3rOTOBJICHHOM U3 ChIpbs | BHUOA IIpU PA3JIMYHBIX PCIKUMAX pa6OTBI

TEXHOJOTMYECKOM JIMHUH, COCTAaBJIACT COOTBCTCTBCHHO 1;2;5;6 JCHCKHBIX CAMHUII, a4 U3

ceipbst |l Buma -2;5;3;1 neHeXHBIX eaMHUI]. B Kakux pekMMax U CKOJIbKO BPEMEHH JOJIKHA

pa6OTaTL TCXHOJIOTHYCCKasA JIMHUA, 4100 J0xo04 OT BLIHYHleHHOﬁ MpoaAyKIUH OBLT

HanOOJIBIIIUM.

11. Inst cnenyromux IUIATEKHBIX MATPHUI] OMNPEACTUTh HIDKHIO U BEPXHIOK  IIEHBI,
MUHHMAKCHBIE CTPATeTUU M HaJH4uWe CEeIJIOBBIX TOYEK; B MOCIETHEM ciydyae (MIpH HATUYUH

CCIJIOBBIX TOLICK) OMPCACIIUTEL ONITUMAJIIBHOC PCHICHUC UT'PHI.

3 6 8
a) |9 4 2
7 5 4
4 5 3
6) |6 7 4
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I'OCYAAPCTBEHHOE OBPA30BATEJILHOE YUPEK/IEHUE
«IIpuonecmposckuil cocyoapcmeaennwiti ynugepcumem um. 1.1°. [lleguenxoy
DuU3NKO-MaTeMaTUYECKUH (HaKyIbTET
Kagenpa IIpukinagHoit MaTeMaTHKU U HHPOPMATUKH

Bonpocsl 11l MOATOTOBKH K IK3aMeHY
no qucuumuinie «ITPUKJTAJTHAS MATEMATHUKA»

[Ipenmer u 3agaun Teopun BepossTHOCTEH. [loHATHE SKCTIEpUMEHTa, COOBITHS U MX
knaccudukamus. [IpocTpaHcTBO 3NeMEHTApHBIX COOBITHH. Oniepanuy Hax COOBITHSIMH.
Krnaccuueckoe onpezenenue BeposTHOCTU. DIeMEHThl KoMOuHaTopuku. [lepectanoBKY,
pa3MelIeHs U COUYETaHus C MOBTOPEHUAMHU U 0e3 noBTopeHui. CTaTUCTUYECKOE U
r€OMETPHUUYECKOE ONpeeTeHUsI BeposATHOCTH. [Ipumepsl.

Teopemsl TpoOU3BEAEHUSA BEPOSTHOCTEN. TeopeMbl CyMMBbI BEPOSTHOCTEN.

BeposTHoCTh HacTyIIeHUs XOTs OBl OTHOTO COOBITHS. DOPMYITa MOJHON BEPOSTHOCTH.
®opmyia baieca.

HezaBucumsie moBTopHbie ucnbiTanus. ®opmyna bepuymnu. Jlokanbnas popmyna Myaspa-
Jlanmaca. ®@opwmymna Ilyaccona. Unterpanbhas popmyna Myaspa-Jlamaca.

Cnyyaitnsie Benununnbl (CB). [luckpeTHble 1 HEMpepbIBHBIE ClTydaliHble BETUYUHBI. Psin
pacipeneneHns TMCKPETHBIX CIyYalHbIX BEJIUYHH.

Oynkuus pacnpenenenus CB ( niam uHTerpaibHbIN 3aKOH pacipeieNieHns) U e€ CBONCTBa.
[InotHOCTH BeposiTHOCTH (MiH MU depeHIHaNbHbIN 3aKOH pacipe/esieHus) 1 e€ cBoiicTBa.
Maremaruueckoe oxunanne CB (quCKpeTHOM 1 HepephIBHOW) U ero cBoicTBa. Jucmepcus
CB u e€ coiictBa. CpeiHEKBaIpaTUUECKOE OTKIOHEHUE.

Knaccuueckue 3akoHbI pacnpeaenaeHus: OMHOMHAIBHBIN 3aKOH U €ro YHUCIIOBbIE
XapaKTEepPHUCTUKU. 3aKOH pacnpenenenus IlyaccoHa u ero 4nciaoBble XapaKTEPUCTHKU.
HopmanbsHoe pacripesiesieHrne U €ro YuCciaOBble XapaKTEPUCTHKHU.

BeposiTHOCTh ONMaganus B 3aJJaHHbIA UHTEpBal HOpMaibHOM CB. Beruncnenne
BEPOSATHOCTH 33JJaHHOTO OTKJIOHEHHUs. [IpaBriio «Tpéx o».

3amaun MaTeMaTH4YeCKOU CTaTUCTUKH. ['eHepanbHas u BEIOOpOUHAs COBOKYITHOCTH.
CratucTtuueckoe pacrpeaeieHre BbIOOpKU, BapHAlMOHHBIN psil. DMIuprueckas QyHKIus
pacrpeneneHus.

I'padmyeckoe n3o0pakeHue CTaTUCTUUECKUX pAaoB. [lonuron u rucrorpamma.
CraTucTtuueckue OleHKU napaMeTpoB pacnpeaeneHus. Hecmeménnsle, adpdexTuBHbIE,
COCTOSITENIbHBIE OLIEHKU. ['eHepaibHas cpeHssl U BbIOOpouHas cpeusis. ['eHepaibHas u
BbIOOpOYHas aucnepcun. OUEeHKH TeHepallbHOM TUCTIEPCHH TI0 UCIIPABICHHOM BHIOOPOYHOM.
ToueuHble 1 UHTEPBAJIbHBIE OLICHKU TapaMETPOB F€HEPAIbHOW COBOKYITHOCTH. TOYHOCTH
OIICHKH, IOBEPUTEIbHAS BEPOSITHOCTH (HAIEKHOCTD).

JloBepuTeNbHbIA HHTEPBAJ AJIs1 OLIEHKA MaTEMaTHYE€CKOTO OKUIaHUS HOPMAJIbHOTO
pacnpeneneHus (IpyU U3BECTHOM M HEU3BECTHOM CPEHEM KBaJPaTUYECKOM OTKJIOHEHUHN).
YcnoBHble BapuaHThl. MeTo 1 MpOoU3BEACHUI sl BHIYMCICHUS BBIOOPOUHBIX CPEeTHEH U
JUCIIEPCHH.

Meton npousseneHuil. CBeieHHE IEPBOHAYAIBHBIX BAPUAHT K PABHOOTCTOSIIUM.
Cratuctnueckas runoresa. HyneBas 1 KOHKypUpyroLas, IpocTasi ¥ CI0XkKHasi THIIOTE3bI.
OmunbKy MepBoro ¥ BTOPOro pojia MpH NpoBEpKe CTATUCTHUECKUX TUIIOTE3.
Cratuctudeckuil KpuTepuil MpoBepKU HyJIeBOU runote3bl. O6IacTb MPUHATHUS TUIOTE3BL.
Kputnueckue Touku. YpoBeHb 3HAUMMOCTH. MOIIHOCTE KPUTEPHSI.

IIpoBepka runoTessl 0 paBEHCTBE JUCIEPCUI ABYX I€HEPAIbHBIX COBOKyNHOCcTeN. Kpurepuii
Oumepa—CHenekopa.

IIpoBepka runoressl 0 HOpMaIbHOM PACIPENEICHUH TeHEPAIbHON COBOKYNHOCTH. Kpurtepuii
cornacus [Iupcona.
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Koppenaunonnsiit ananus. @yHKIIMOHAIbHAS, CTATUCTUYECKA U KOPPEIISLUMOHHAS
3aBUCHUMOCTH.

OCHOBHBIE TIOJI0KEHUS KOPPEISAIHMOHHOT0 aHainu3a. KoppensuoHHbie Ta0InIbL.
YcnosHble cpennue Bribopounoe ypaBHenue perpeccun. Koaddumuent perpeccun.
Br16opounbiii k03 (HUITMEHT KOPPENSAIIH, €T0 CBOMCTBA.

Perpeccuonnslii ananus.

[IpeameT maTeMaTHyeCKOTO MporpaMMupoBanus. KpaTkas xapakTepuCcTHKa U3yd4aeMbIX
3a/ad.

MatremaTtuueckoe MOJEINPOBAHKE: TOHATHE MOJEIN, 0COOEHHOCTH MOJIENH.

Dranbel MAaTEMaTHYECKOIO MOAEIUPOBAHUS.

O6was 3anava auHeHoro nporpammupoBanus (3JIII) .3JII1 B crannaptHo#t dpopme.
Paznuunsie hopmel 3amucu 3JII1. [Ipusenenue nro6oit 3JII1 k ctangaptHoMy Buy. [lepexon
ot 3JII1 B crannaptHoM Buje k 3JII1 ¢ orpaHndeHns MU - HEpaBEHCTBAMU.
I'eomerpuueckas nnrepnperauus 3JII1. ['paduyeckuit meton pemenus 3JII1

CaoiictBa pemenuii 3JII1 (4 Teopemsr):

Cumekc - Meros, 2 atana meroga. OCHOBHasi TeOpeMa CUMILIEKC - MeTo1a. CUMILIEKC -
TaOJIUIIBI.

AnbsrepHatuBHbIN ontumyM B 3JII1, BeIpoxkaeHHOCTH B 3JII1.

Merton uckyccrBeHHoro 6asuca. M - 3agaua. Teopema o CBSI3U MEXIy pelICHUSIMU
HUCXOIHOM 3a1auyu 1 M - 3agaum.

JIBOMICTBEHHOCTb B TMHEHHOM NPOrpaMMHUpOBaHuH. CUMMeETpUYecKas napa u
HECHUMMETPHUYHAS Mapa JBOMCTBEHHBIX 3a/1a4.

Teopema 0 CBSI3U MEXAY IEIEBBIMU (YHKITUSMH ITaphl JBOMCTBEHHBIX 3a/1a4.

Teopema, coneprkariasi JOCTATOYHBIA MPU3HAK ONTUMAJIBHOCTH PELICHHUI Taphbl
JIBOMCTBEHHLIX 3a7ay4.

ITepBas TeopeMa 1BOMCTBEHHOCTH. BTopas TeopeMa 1BOMCTBEHHOCTH. CIeICTBUS U3 BTOPOM
TEOPEMBI IBOMCTBEHHOCTH.

Tpancnoprthas 3amaya (T3). [ToctaHoBKa 1 MaTeMaTHYECKass MOJIENb 3aa4H.

VYcnosus pazpemmmoctu T3 (teopema). OcobeHHoCcTH orpannueHuid T3.

Meron ceBepo-3anaaHoro yria. MeToa MUHUMaJIBHOTO 3JIEMEHTA.

VYca0BUs ONTUMATBHOCTH IIJIaHA TIEPEBO30K T3 (Teopema).

Meron norenimanos. [loctpoenue nukina nepecyeton B T3.

Otkpsitas moaens T3. T3 ¢ 3anpenieHHbIMU NTepeBo3kamMu. BeipoxkaeHHocTs B T3.
3agaun, IPUBOAIIUECS K MaTeMaThuueckon moaenu T3.

OneMeHThl Teopun Urp. OCHOBHBIE IOHATHUS TeOpUU Urp. Marpuunsie urpsl. [Ipumepsr urp.
Hrpsl ¢ ceyioBOM TOUKOH.

Urper 6e3 cennoBoit Touku. CMmenianHelie cTpaterud. Pemenue urp MeTo10M JIMHEHHOTO
nporpaMMmupoBanus. Urpsl ¢ npupoaou.

['paduaeckuit MmeTo 1 pereHus urp.

KoMIuIeKT 3K3aMeHAlIMOHHBIX 32124
no gucuumuinae «[HPUKJITATHAA MATEMATHUKA»

1. Tlpu omeHke CBOWCTB aiiBbl ObLIO 0OCIEAOBaHO n  MpoO W TOTYYEHBI, CIEAYIOIINE
3HaueHUsl cojepkaHus BUTaMuHa C B MPOLIEHTAX.

Tpebyercs :

1) OmnpenenuTb BHIOOPOUHYIO CPEIHION, BHIOOPOYHYIO M UCIIPABICHHYIO TUCIICPCHHU.

2) Ilomaras, u4TO pacmpeneliecHue Tpu3Haka X ONKCHIBACTCS HOPMAIBHBIM 3aKOHOM

pacnpeneneHus, HalTH TOBEPUTEIbHBIA UHTEpPBaJ JUIsl CPEAHETO COAEpKaHWUsl @ BUTaMUHA
C B 06creryeMoii mapTuu aiiBbl HA YpOBHE HAJIS)KHOCTH 7.



Ucxonnas uadopmarus B Tadmuie Nel.

Tabmuma Nel.
Ne 1 2 3 4 5 6 7 8 9 10
Ba
pu| X% X% X% X% X% X% X% X% X% | X%
an
Ta
15,7 17,6 12,8 13,0 12,0 13,3 14,9 12,4 145 | 11,0
16,7 17,3 12,6 12,4 13,5 12,4 12,6 13,7 146 | 13,2
17,1 17,0 13,5 12,6 15,9 12,0 12,4 16,5 13,8 | 13,0
17,0 16,5 12,9 11,7 13,1 14,3 14,3 13,5 16,0 | 12,5
16,6 16,5 14,2 13,0 15,5 13,3 15,5 15,7 15,8 | 13,5
15,0 16,1 13,2 15,1 14,2 14,9 13,1 15,1 14,4 | 10,7
15,9 16,2 14,5 14,7 12,8 14,5 13,6 15,1 16,8 | 12,3
16,2 15,3 14,9 14,3 12,3 15,3 12,1 12,2 170 | 124
16,4 16,9 15,9 12,2 14,3 15,0 13,0 14,5 13,5 | 14,2
16,5 15,1 13,6 11,4 13,3 13,9 14,7 14,3 142 | 12,5
15,4 15,0 12,9 14,7 15,3 13,3
14,3 15,0 11,7
n 11 11 12 12 10 10 12 10 11 10
Y 0,99 | 0,999 0,99 0,999 0,99 0,95 0,999 | 0,95 | 0,999 | 0,95

2. C 1enpi0 M3TOTOBJICHHUS CIOPTUBHOM 0OYyBH ( KpPOCCOBOK) JUIsi OAcCKETOOJBHBIX KOMaH]I

BbICIICH JUrd MoJoBbl ObLIO MPOBENEHO OO0CIEI0BaHHE CHOPTCMEHOB ATHX KOMaHA U
MOJIy4EHO CIIEAYIOIINE pacipe/esieHne KOJIMUecTBa CIOPTCMEHOB IO pa3Mepy Horu X .

(Tabmuma Ne2). Tpebyercs:

1) moctpoutsb TUCTOTPAaMMy  OTHOCHUTENIbHBIX YacTOT JUIsi HaOII0OJaeMbIX 3HAYCHHI
npu3Haka X;
2) OMNpeneTuTh BEIOOPOUHYIO CPEIHIOK, BEBIOOPOUYHYIO U HCIIPABICHHYIO TUCIICPCHH;
3) wucmosb3ys MOJyYEHHBIC pe3ylIbTaThl M IOJIaras, YTO paclpeaesicHue mpu3Haka X
MOAYMHEHO HOPMAJIbHOMY 3aKOHY, HalTUTe:
a) JIOBEpUTENBHBIN WHTEpPBAN U1 OXHUAAEMOTO CpEIHEro 3HaueHUs pa3Mepa HOTH Ha
YpOBHE HA/IEKHOCTHU Y;
0) BEpOSATHOCTH TOTO, YTO BEIMYMHA MpHU3HAKa X y BEIOPAHHOTO HAyraj U3 JAHHOM TPYIIIbI
CIIOPTCMEHA OKa)XXeTCsl B Mpenerax oT o 10 3
3nauenue o, , y B Tabmuie Ne 3.
Tabmuma Ne2.
No 36-37 38-39 40-41 42-43 44-45 46-47 48-49 50-51
1 0 0 10 15 4 50 16 5
2 19 4 55 51 23 28 0 0
3 0 30 49 54 50 17 30 0
4 0 0 4 6 30 40 18 2
5 15 10 20 45 5 5 0 0




TaGmuma Ne3.

Y

o

B

0,995

38

44

3. DKOHOMHCT, HM3ydasi 3aBUCHMOCTb BBIPAOOTKU

10

Y (TeIC. py0.) Ha omHOTO pabOTHHUKA OT

BEJIMYMHBI TOBapooOopoTa MarazuHa X (ThIC. py0.) 3a OTUETHBIN mepuoj, oocienoBan 10

Mara3wHOB M TOJIy4HJI cienyrouire nanaeie ( cM. Tabmuiy Ne 4). Ilomaras , uro mMexmy

IIpU3HAKAMHU

X m Y uMeer MeCTO JIMHEHHas KOppPEISLHMOHHAs CBSA3b, ONPEACIIUTE

BBIOOPOYHOE ypaBHEHHE JIMHEHHOW pPErpeccMd W BBIOOPOYHBINH KOA(P(OUIMEHT JHUHEHHON

koppensuuu. [locTpoiite nuarpammy paccessHuS U JIMHUIO perpeccuu. Crenaite BBIBOJ O

HAIIpaBJICHUH U TECHOTE CBS3M MexAy X U Y. Mcrnoib3ys noy4eHHOE paBHEHHE JIMHEMHOU

perpeccum, OlEHUTE OKHUIaeMoe cpeiHee 3HaueHue npusHaka Y npu X=100 Teic. pyoO.
Taomuma Ne 4.

1] x (120 110 | 130 130 60 95 100 75 70 140
Y |75 7 10,0 | 10,0 3,5 7 6 6 4 8,5
2| X |85 100 | 60 120 70 110 100 65 80 50
Y |35 38 |35 4,6 3,1 4,4 4,3 3,2 3,8 2,8
3| X | 120 70 100 55 75 85 110 80 60 95
Y |46 26 |43 2,4 3,1 3,8 4,2 2,9 2,7 3,4
41 X |70 80 40 55 100 75 50 110 95 85
Y |36 44 131 4 4,3 3,7 3,8 5,7 5 4,2
S| X [140 100 | 170 130 180 130 100 150 110 200
Y |8 9 11 8 11 7,5 5 10 7,5 11
6| X [100 105 |85 70 80 120 125 90 65 110
Y |45 45 |5 3 4,5 5,5 7 4 4 6

4, Z[J'IH CICOAYIOIUX MIaTEKHBIX Marpun OmnpeAcCInTb HHXHIOIO MW BEPXHIOIO IICHEI,
MHUHHUMAKCHBIC CTPATCIrUi U HAJIMYHUE CCAJIOBBIX TOYCK; B IIOCICAHEM CiIydac (HpI/I HaJINn4nun
CEIJIOBBIX TO‘ICK) OnpeCACINTb ONITUMAJIBHOC PEHICHUC UT'PEBI.

3 6 8
a) |9 4 2
7 5 4

4 5 3
0) (6 7 4)
5 2 3

5. HOCTpOI/ITB MOJIMTOH 9aCTOT 10 JaHHOMY PACIIPCACICHUIO BLI60pKI/IZ

X, |15

20

25

30

35

n. |10

15

30

20

25

6. HOCTpOI/ITL MOJIMTOH OTHOCUTCIIBHBIX YaCTOT IO JAHHOMY paclpCaACICHUTIO BBI60pKI/II

8 &5
B) 3 4
2 6

8
6
10

2 5 3
r) 6 4 5
3 3 6

6 7
4 5

9
6

12 8 11)
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X |1 4 5 |8 |9

n 1015(0,25/03|02]|0,1

7. TlocTpoWT THCTOrpaMMy YacTOT IO JJAHHOMY PACIPEICIICHHIO BEIOOPKH:

Howmep unrepBana i | YacTUuHBINA HHTEpBAI Cymma yactoT IInoTHOCTH YaCTOTHI
X: — X,y BApUAHT MHTEpBaJa n,
n, h
1 217 5
2 7-12 10
3 12 - 17 25
4 17 - 22 6
5 22 - 27 4

o n;
Vkazaune. Haiitn npeaBapuTECIbHO IJIOTHOCTDb F‘ AT KaXKI0ro MHTEpBAJIia U 3all0JTHUTH

OCJIETHWI CTOJIOEI TAOUIIBI.

8. TMocTpouTs rUCTOTPAMMYy OTHOCUTEIBHBIX YaCTOT MO JAHHOMY PaCIpeICICHUIO BEIOOPKH:

Howmep unTepBana i YacTuuHbI HHTEPBAI CyMMa 4aCTOT BapuaHT
X; — Xi\q YaCTHUYHOTO MHTEpBana N,
1 10-15 2
2 15-20
3 20-25 8
4 25-30 4
5 30-35 2
n=>n =20

Kpurepun oneHku.

CTy,[[eHT 34CIIYKUBACT OLCHKHA "OTJ'II/I‘IHO", CCJIM OH IIPABHUJIbHO UCYCPIIBIBAIOIIC OTBCTHUJII HA
BCC BOIIPOCHI 6PIJ'ICT8., IIokKasai I‘J'IY6OK06 3HAaHUC yqe6Ho-nporpaMMHoro Marcpuaiia,
CBO6OI[HO peuiacTt HpO(i)eCCI/IOHaJ'IBHO'OpI/IeHTI/IpOBaHHLIe 3aJa4du.

CTyneHT 3acinyKMBaeT OLEHKHU "XOpoIIo" eciu OH, OTBEYas Ha TEOPETUYECKHE BOIPOCHI
ousera, T0MyCKaeT MOTPELIHOCTH, KOTOPbIE CAMOCTOSTEIBHO 3aT€M HCIIPABIIsAET, HO
cBOOOJIHO pemIaeT NpoQecCHOHaIbHO-OPUEHTHPOBAHHBIE 33JauH.

OueHka *’yI0BIETBOPUTENBHO ~ BBICTABIISIETCSA HA HK3aMEHE IIPU HEMOJIHOM OTBETE Ha
Bomnpockl Ominera. CTyeHT B OCHOBHOM 3HAET COJIEp)KAaHUE MaTepHala, HO JOMyCKaeT
OLIMOKHU TPH U3JIO0KEHUH MOHATHH, UCIIBITHIBAET 3HAUYUTENbHBIE TPYTHOCTH MIPH PEIICHUN
3aj1ay.

OrneHka "HeyIOBIETBOPUTENHHO" BBICTABISETCS CTYACHTY, OOHApYKHUBIIEMY MTPOOEIHI B
3HaHUSAX OCHOBHOT'O Y4e€OHO-IIPOrpaMMHOT0 MaTepHala, JOMyCTHUBIIEMY I'pyOble OIINOKH
P U3JI0)KEHUH TEOPETUUECKOTI0 MaTepuaia U He yMEIOLIEMY PellaTh IPAKTUUECKUE 3aJauul.
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