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Pabouyro nporpaMMmy cocTaBuiIL:
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HaIpaBJICHUs TOATOTOBKHU
09.03.04 IIporpamMmMHasi HHKEHEPUS

Cpok neiicTBus padoueil nporpaMMsbl AUCHHMILIMHBI 10 «31» aBrycra 2031 r.
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Ha 3aceganuu MHcTUTYTa IUPPOBBIX TEXHOIOTHA

(mpotoxoi 3acemanust Ne 1 ot «05» centsops 2025 r.).



1. esab ocBOeHMS JUCUMILIIHHBI

Llenp ocBoeHUS AMCHUIUIMHBI — (OPMHpPOBAHHE Yy CTYJAEHTOB 3HaHUH B 001acTu
MaTeMaTHYECKUX OCHOB TEOPUHU CIy4YallHBIX COOBITUN U CITy4yalHBIX BEJTMYMH, [TOJIyY€HHUE HaBBIKOB
IIPAKTUYECKOI0 PELIEHUS 3a7ja4 TEOPUHU BEPOSTHOCTEH.

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

JIMCuunIMHel W TPAKTUKH, HAa OCBOCHUM KOTOPBHIX Oa3upyeTcs NaHHas JUCIUTLINHA!
«OCHOBBI TUCKPETHON MaTEeMAaTUKH M JIOTUKWY», «MaTemaTuueckuii aHanu3y, «JIuHeiHas anredpa u
aQHATUTHYECKAst TEOMETPHS.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JaHHOW TUCITUILIMHBI HEOOXOIUMO KaK
npeamecTByomiee: Mamuaaoe o0ydeHue U rTyOUHHBIN aHAIN3 JaHHBIX.

3. [lnanupyembie pe3yJabTaThbl 00y4eHUsI

(KOJ 1 HAUMEHOBAHME)

(KOJ1 1 HAUMEHOBAHME)

dopMupyemMble U HNuaukaTopsl

KOHTPOJINpyeMble AOCTHKEHU S
. Ilnanupyemble pe3yabTaThbl 00y4eHHs

KOMIIeTeHIIUH KOMIIeTeHIU i

T1K-9
MPUMEHSTh
MaTeMaTHYECKUH
anmapaTr g aHaliuza
JaHHBIX H
ONTUMM3AIHN MOJEIICH

Cnocoben

IIK-9.1. 3HaeT OCHOBBI
aHaIM3a JIaHHEIX,
METObI ONITUMHU3ALIMH U
MaTeMaTUYCCKHC
MOIXOJIbI TS
IIOCTPOEHHUsI MOJENEHN

3HaTh: METO/Ibl ONTUCATENHFHOM CTATUCTHUKH,
JTMHEHHOHU anreOpbl, MAaTeMaTHIECKOTO
aHaJIM3a, TCOPUU ONTUMU3ALIUN
(TpaueHTHBIN CITyCK), METOAbI OLICHKU
Mojienield (TOYHOCTh, moJHoTa, F-Mepa).
YMeTh: IPUMEHSATh MaTEMATHIECKUE
METO/IBI JUIS TPe100pabOTKU U aHAIIH3a
JTAaHHBIX.

Brnagets: HaBbIKaMU UCTIONIB30BAHUS
MaTEeMAaTHYECKUX OUOJIMOTEK.

I1IK-9.2. YMmeer
MIPUMEHSATD
MaTeMaTUYECKHE
METOJBI MU MOJIEH JIJISI
aHaJIM3a JTaHHBIX

3HaTh: MaTeMaTUYeCKHE METObl U MOJIENH,
IMPUMCHSACMBIC [JIA aHaJIn3a JaHHBIX.
YMets: hopMan3oBaTh 33a4y aHAINU3a
JaHHBIX B TCPpMHUHAX MaTeMaTHYeCKOMN
MOJIENIN; IPOBOAMTH IKCIIEPUMEHTHI IO
ONTUMU3ALMH [TAPAMETPOB MOJIEIIEH.
Bnaners: HaBbIKaMM peanu3aniu
AJITOPUTMOB OINITUMHU3AIMN U aHAJIN3a UX
CXOJIMMOCTH.

I1K-9.3. Bnageet
HaBBIKAMH TIPUMEHEHUS
MAaTEMATUYCCKOT' O
ammapara Jijisl aHajn3a
JAaHHBIX U
ONTUMHU3ALIMU MOJIEIIEN

3HaTh: EpPeIOBbIE METO/Ibl ONTUMU3ALUH U
UX IPUMEHUMOCTb K Pa3HbIM THUIIaM
MOJETIEH.

YMeTh: cCaMOCTOSITENIEHO BBIBOAUTD U
peanu30BBIBaTh (POPMYIIBI ISt TPAIUEHTOB
npu 00y4eHHUU MOJeNeH.

Bnagets: rimy0OKMMH PaKTUYECKUMHU
HaBBIKAMU HACTPOMKHU U yITyUIIEHUS
MoJieJIe MallTMHHOTO 00y4€eHuUs ¢
UCIIO0JIb30BAaHUEM MAaTEeMAaTHYECKOTO
anmnapara.




4. CprKTypa H codepiKaHuEe NUCIHUIIJTUHbI Teopusi BepoSITHOCTEH U MATEMATHYECKAS CTATUCTHKA 1

DopMbI TEKYLLET0

Monayab Bun . HanMeHoBaHHE TeM 3aHATHH Oo0beMm, HuTepakr KOHTpOIA
(pasnen) y4eOHoit (yaeGHoii paGoThI) Cemectp w bayibl U, 1. (HamMeHOBaHMe
padoTsbI OLIEHOYHOI0
cpeacrsa)
Monys 1. [IpocTpaHcTBO »NeMEHTapHbIX HCX0A0B. CoOOBITHUS U
Teopus nercTBusa Haj HuUMH. BepostHocts. Kitaccuueckas u
BEPOATHOCTEN reoMeTpHUUEeCcKasi BEPOSATHOCTbD.
YcnoBHas BeposiTHOCTh. He3aBUCHMOCTH COOBITHH. TectupoBanue
dopmyJibl ITOTHON BEpOATHOCTH U balieca. 15 «Teopus
Cxewmsbl bepnymnu. [Tpubnmxennsie popmynsl [Tyaccona BEPOATHOCTEM
u Myaspa-Jlamnaca. [lomuHomuanbsHas cxema.
Tex1 CryvaitHas BeJIMYHMHA, €€ 3aKOH ¥ (PYHKITUS ) 2
pacupeneneHus. JJUCKpeTHAs U HEIPEpbIBHAS ClIydalHast
BEJINYMHA.
MHoromepHas citydaiinas BeianunHa. CoBMeCTHas 3ananus,
GbyHKIHS pacrpeieeH s 15 MPOBEPSAECMBIil
JIuCcKpeTHbIE U HENIPEPBIBHBIE BYMEPHBIE CITydaiiHbIe BPYUYHYIO
BEJIMYMHBI. Y CIIOBHBIE pacnpenesienus. HezaBucumele
CIIy4aiHbIE BEJINYNHBI.
YuciioBbIE XapAaKTEPUCTUKHU CIIYYaHHBIX BEJIMYHUH.
CamMocTosATeIbHOE N3yUEHNE MaTepraa: MoAroTOBKa K
Cp TECTUPOBAHUIO IO TeMaM MoyJis 1. BeimonHeHue 2 87
3aJIaHui, IPOBEPSEMBIX BPYUHYIO
Mopyns 2. Jlex2 Crnyuaiinas BeiOOpKa. BEIOOpOUYHBIE XapaKTEPUCTUKH. TectupoBanue
MartemaTnyeckas Omnupudeckas QyHKIUS pacIpeeIeHHs. 15 «MaremaTtnueckas
CTaTUCTUKA ToueuHoe OLIeHNBaHUE TAPAMETPOB. ) CTATUCTUKA»
HHTepBanpHOE OLICHUBAHUE. 2
[IpoBepka CTaTUCTUYECKUX TUIIOTES.
Meron HanMeHbIIMM KBagpaToB. Koppensnuonusii u 3anaHus,
pErpeCcCUOHHbBIN aHAJIN3. 15 MPOBEPSIEMBIil




DopMbI TEKYLLET0

Bn . KOHTPOJIst
Moayianb oy HanmeHoBaHMe TeM 3aHATHI Oo0mbem, HNHurepakr P
yueOHOM . Cemectp banibl (HauMeHOBaHMe
(pa3aea) (y4ueOHOM padoThI) q, HB, 4.
padoTbI OIIEHOYHOT0
CpeACTBA)
Hemnapamerpuueckue METOBI. BPYYHYIO
CamocTtosiTeTbHOE U3yUYEHHE MaTeprasa: MOAr0TOBKa K
Cp TECTUPOBAHUIO 110 TeMaM MOAYJIs 2. BrinonHnenue 2 87
3a/IaHH, IPOBEPSIEMBIX BPYUHYIO
I[TA | IIpomexyTouHas aTTecTanus 0,35
Koutpons | Ox3amen 8,65 40 UtoroBeiit TecT
180 100

Cxema pacuyeTra UTOroBoro dajia

Texymmii pedTuHr + Pe3ynabrat uTOroBoro Tecra




5. O06pa3oBaTe/ibHbIE TEXHOJIOTHH

OO0pazoBaTenbHBIC TEXHOJOTHH: HHPOPMAITMOHHAS JICKITHSI.

CamocrosTenbHass paboTa 0OydaromMXCsl IpeaycMaTpuBaeT MOJrOTOBKY K  JIByM
TECTHPOBAaHUSIM  TMPOMEXKYTOYHBIM 1O OKOHYAHWIO HM3Y4YCHHs Marephaja 10  TeMaM:
TuddepeHIraIbHOe U HHTETPAIbHOE HCUHCIICHUE U BBITIOJIHEHUS 3aJaHHi, TPOBEPSIEMbIX BPYUYHYIO.

6. MeToauyeckne yKa3aHHs 110 OCBOCHUIO 1M CHHUIIUHBI.

6.1. PexoMeH1anmu 1o caMoCTosiTe1bHOM padore

J11s1 yCcTienHOT0 0CBOCHUS Kypca « MaTteMaTHYeCKHi aHaIi3» He00X0AMMa CaMOCTOSTEIIbHAS
pabota. B Hacrosimiee BpeMs akTyalbHBIMH CTAHOBATCS TpeOOBaHMA K JIMYHBIM KauecTBaM
COBPEMEHHOTO 00YYaloNIerocss — YMEHHIO CAaMOCTOSITEIILHO MOTIOHATh U OOHOBJISTH 3HAHUS, BECTH
CaAMOCTOSITENIbHBI ~ TIOMCK ~ HEOOXOAMMOro  MaTepuasia, ObITb  TBOPYECKOH  JIMYHOCTBIO.
CamocTOoATeNBbHYO PadOTY 0 OCBOSHHIO JUCITUTLTHHBI 00yUJaIOIIMMCS OCYIIECTBIISIOT C TIOMOIIBIO C
MIOMOIIILI0 OCHOBHOM M JIOTIOJIHUTENBLHON JTUTEpPaTyphbl, PEKOMEHIOBAHHOM JIsi CaMOCTOSITEIbHOM
paboThl, a TakKe C MOMOIIBI0 MPOo(eccHOHANBHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIIPABOYHBIX
cucreM. CaMocTosiTenbHas yueOHas JesSTeIbHOCTh SBISETCS HEOOXOIUMBIM YCIIOBHEM YCIEIIHOTO
00yuenusi. MHorue mnpodeccHoHaNbHbIE HaBBIKH, CIOCOOHOCTh MBICIHTH M 00001IaTh, JENaTh
BBIBOJIbl M CTPOMTH CYXJIEHUs, BBICTYNATh M CIyIIATh IPYTUX, — BCE 3TO Pa3BUBACTCS B MpoLECcCe
CaMOCTOSITENIbHOM paboThl 00yYarOIINXCSl.

6.3. PexoMeH1anMu 10 MOATOTOBKE K IK3aMEHY

[ToaroToBka K K3aMeHy CIOCOOCTBYET 3aKpEIICHUIO, YIIIYOJICHHIO U 00OOIIECHUIO 3HAHUM,
MOJy4aeMbIX, B Ipolecce 00yueHus, a Takke IPUMEHEHUIO UX K PEIICHHUIO MPaKTHYECKUX 3ajad.
['oTOBsICH K 9K3aMeHy, 00yJYaIOMIUNCS JTUKBUANPYET UMEIONIHECs Mpo0ebl B 3HAHUAX, YIITyOIIserT,
CHCTEMaTU3UpYeT U YIOpsA0UMBaeT CBoU 3HaHUs. Ha sk3aMeHe 00ydaronuiics 1eMOHCTPUPYET TO,
YTO OH PHOOPEIT B MPoIiecce O0yUEeHHsI IO KOHKPETHON y4eOHOM TUCIUTUINHE.

Heo6xo1umMo opueHTHPOBaTh 00YYaIOIIUXCsl HA CUCTEMAaTHYECKYIO MIOATOTOBKY K 3aHATHUSAM B
TEYEHHWE CEMeCTpa, YTO TIO3BOJHMT WCIOJB30BATH BpEMsl JK3aMEHAIIMOHHOW CECCUHM IS
cHCTEeMaTHU3alluy 3HAaHUH.



7. OueHo4YHbIE CPeACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemecr Kon koHTpO/IMpYeMOii KOMIIeTeHIHT HanmenoBanue
p (MM ee YaCTH) OLIEHOYHOI'0 CPeJACTBA
2 TIK-9 Tecmoesvble za0anus

Bonpocul k sxzameny
3adanus, nposepsemvle 8PYUHYIO

7.2. TunoBblie 3alaHusl WJINK UHBIC MaTEepUaJibl, H606X0)]I/[Mble AJIA TEKYIIEro KOHTPOJIsA

7.2.1. 3apanus, npoBepsieMble BPYYHYIO
Tunosble npuMepsbl 3axanus 1.

Leapb padoThi: OBIaIETh HABBIKAMU PEILICHUS TUIIOBBIX 3a/1a4 110 TEOPUH BEPOSITHOCTEH.

1. B maptuu roToBoii NpOIyKIUH, COCTOsIIIEH U3 25 aeraneit, 5 OpakoBaHHbIX. ONpeneauTh
BEPOATHOCTb TOIO, YTO NpHU CIIy4ailHOM BBIOOpE YEThIpEX MAETajeil: a) BCe OHM OKAXYyTCS HE
OpakoBaHHBIMU; 0) OpaKOBaHHBIX U HE OPAKOBAHHBIX M3EIUN OyIET MOPOBHY.

2. JIBa HE3HAKOMBIX Ma(HO3U IMBITAIOTCS YOUTH APYT Apyra. [IepBbIil MPUXOAUT K MECTY
Bcrpeur ot 12.00 1o 13.00, MrHOBEHHO U HE3aMETHO OCTAaBJIIET MUHY, KOTOpas B30opBeTcs uepe3 10
MUH, XACT 5 MUH U yXOJIUT, BTOpoi Takxke mpuxoauT ot 12.00 mo 13.00, ocTaBisieT CBOIO MHHY,
KoTopasi B3opBeTcs uepe3 15 muH, ket 10 muH u yxoaut. KakoBa BepoATHOCTh THOETU BTOPOTO
Maguo3u?

3. B aBrompobere ywactBytor 3 aBroMoOuns. IlepBblii MOXeT cONTH ¢ MapuipyTa C
BepoaTHOCTbIO 0,15; BTOpoil W TpeTuil aBTOMOOWIM HE JIOMAYT A0 (UHMILA COOTBETCTBEHHO C
BeposatHocTsmu 0,05 u 0,1. Tpebyercs onpeaenuTs BEPOSTHOCTH TOTO, YTO K GUHUIILY TPUOYIyT: a)
TOJIBKO OJIMH aBTOMOOWIIb; 0) IBa aBTOMOOWUJIS; B) TIO KpaiiHel Mepe, 1Ba aBTOMOOMIISL.

4. MamuHocueTHoe OIOpPO  OCHAIIEHO JECAThI0  CYMMHPYIOUIMMH, JBaJALATHIO
BBIYHCIUTEIFHBIMA U CEMBIO TAaOJMYHBIMA MAallMHAMH. V3BECTHO, YTO 3a BpPEMs BBITIOJHEHHS
HEKOTOPBIX PACUETOB U3 CTPOS BEIXOAUT OJIHA CyMMHPYIOIIasi MAIIMHA, a KOJIMYECTBO BBILIEAIINX U3
CTpOSI BBIUMCIIMTEIbHBIX M TAaOIMYHBIX MAIIMH COOTBETCTBEHHO B 3 u 5 pa3 Oousblie. Haiitu
BEPOATHOCTh TOTO, YTO HayJaudy BbIOpaHHAs W3 MMEIOIIMXCS MalllHa He BBIMIET U3 CTPOs 0
OKOHYAHUS pacyeTOB.

5. Umeetcs 3 mammnouku. OnHA U3 HUX BKpy4HMBaeTcs B maTpoH. Ecnu oHa meperopaet, To
3aMEHsAeTCs APYroi, MoKa HE H3pacXOAyIOTCS BCE JIAMIIOUKH. BeposTHOCTH cropaHusi KakJIou
namnouku paBHa 0,6. /luckpernas ciydaitHas BenuunHa X — YKCIO U3PACXOJOBAHHBIX JIAMIIOUYEK.
Ha¥iTi 3aKkoH pacnpe/eieHus, YUCIOBbIC XapaKTePUCTUKH, (PYHKITHIO PaCTIpEICIICHUsI U TIOCTPOUTh
e€ rpaduK AUCKPETHOU cyyaitHOW BEJTMYUHBI.

6. a) HenpepbiBHAs citydaiiHasi BeTUUMHA 3a/1aHa (PyHKIIUEH paciipeaesieHus

0,x<—-1,
F(x)= ax+b,—1<x£%_

1,x>1/3

Haiitn HewsBecTHbIE mapamMeTpsl au b, IUIOTHOCTH paclpeleNeHusi, YHCIOBbIC
XapaKTEPUCTUKH, TIOCTPOUTH IPaPUKU PYHKIIMH U IUIOTHOCTU PACIIpEeAETICHUS.
0) HenpepriBHas cityyaiiHasi BeJIMUMHA 33]jaHa IUIOTHOCTBIO paclpeieeHus



0,npux<0,

T
f[‘x)z acosx ,npu 0<x£3,
T
0, >—
npu x >

Haiiti Hen3BecTHBII napameTp a, PyHKIUIO pacrpeiesieHus], IIOCTPOUTh Tpaduku QyHKIUN U
IJIOTHOCTHU PACHPEIEICHUS.

7. llpousBomguMTca TpH BBICTpPENAa IO MUIICHM B HEU3MCHHBIX YCIOBUSAX. BepoATHOCTBH
IIONAJAaHUsl B MUIIEHb IpU ofHOM BeicTpenie paBHa 0,9 Ciyualinple BenuuuHbl: X — 4HUCIO
nonajganuil, Y — uucio npomaxos. OnucaTh yCIOBHBIM 3aKOH pacIpeieeHusl ClIydaiiHON BEJIMYMHbI
Ynpu ycrnosun X =1 (ecnu cpenu 3HaueHUil X HeT X =1, TO B34Th IIepBOE 3HaUeHUE X U3 TaOIHIIbI
pacmpeneneHuil) ¥ Bbraucnuts M[Y/X=1]. Boruaucauts BeposTHOCTH cobbitHii P{X=Y| u
P{X+Y>0}. Onpenenuts OCHOBHBIE XapaKTEPUCTUKU CIIy4aliHOTO BEKTOpa
M(X),M(Y),D(X),D(Y),Kyy,r -

Tunosbie npuMepsl 3axaHus 2.

He.]'lb pa60T1)1: OBJIAZICT HAaBBIKaMW PCHICHUA THIIOBBIX 3aaad I10 MaTeMaTHUIEeCKOM
CTaTUCTHKE.

1. Habmoienus 3a TonmuHo#i (B MM) 40 CITIOJISIHBIX TUTACTUH AU CIEAYIONIUE Pe3yIbTaThl:

0,021 0,030 0,039 0,031 0,042 0,034 0,036 0,030 0,028 0,030 0,033 0,024 0,031 0,040
0,031 0,033 0,031 0,027 0,031 0,045 0,031 0,034 0,027 0,030 0,048 0,030 0,028 0,030 0,033
0,046 0,043 0,030 0,033 0,028 0,031 0,027 0,031 0,036 0,051 0,034.

[Io naHHBIM SKCHEpUMEHTa MOCTPOUTH HHTEPBAIbHBIA BapHAlMOHHBIA PSA C pPaBHBIMU
MHTEPBaJIaMU, IOCTPOUTH TUCTOTPAMMY .

2. Ilo gaHHBIM SKCIEpUMEHTAa MOCTPOUTH UHTEPBAJIBHBIA BapUALIMOHHBIN PSJ C PAaBHBIMHU
MHTEpPBaJIaMU, TIOCTPOUTH TUCTOTPAMMY .

3. Jlns ompeneneHus MPOYHOCTH HUTH TpoBeneHbl ucnbiTaHus 1000 oOpasioB, maBime
pe3ybTaThl IPEACTaBICHHBIC B TAOIHUIIE:

[Mpounocts | 180-190 | 190-200 | 200-210 | 210-220 | 220-230 | 230-240 | 240-250
HUTH, T
Yucio 50 90 150 280 220 120 90
o0pasI1ioB

ITocTpoiiTe KyMyJISTUBHBIN Psill, HAYEPTUTE KYMYJISIHTY, HAUIUTE MOAY U MEJUaHY.
4. V3BecTHBI JaHHbIE 00CIE0BAHNS POCTa BAJIOBOM MPOTYyKLIUU:

Banosas nponykiusi B OTYETHOM 80-90 | 90-100 | 100- 110- 120- 130-
roay, B % K nNpeaplayniemMy rojay 110 120 130 140
Ywucno npeanpusaTui 6 14 30 24 15 11

HaliTn nHTEpBaNbHBIE OLEHKH MAaTEMATUUECKOTO OKUIAHMS U JUCTIEPCUH.

5. Jlns onpeneneHus CpeAHEro BO3pacTa ydaluxcs yueOHOro 3aBeIeHUs] METOA0M CIIy4aiiHOMN
MOBTOPHOM BEIOOPKH 00cienoBano 200 yen. OnpeaenuTs BEPOSTHOCTb, C KOTOPOH MOKHO 0KHUIATh,
YTO OTKJIOHEHHE B Ty WJIM JIPYTYIO CTOPOHY CpeIHEll BBHIOOPOYHOW OT CpefHeil reHepaibHON He
npessicuT 0,5 ronma. Ilomarate aucnepcuto paBHOM 6,25 M cUMTaTh pacHpelesIeHuEe BO3pacTa
yYaluXxcs HOpMaJIbHbIM.

6. a) IlpoBepurp HyJEBYI TMIIOTE3y O TOM, 4YTO 33JaHHOE 3HadeHHe ao=10 sBusAeTCA
MaTEeMaTHYECKUM OXKMJAHUEM HOPMAaJIbHO pacHpellelieHHON cilydaiiHON BenuyuHbl mpu 5% -m
YpOBHE 3HAYMMOCTH [yl JIBYCTOPOHHEW KPUTHUYECKOW OOJIacTH, eclu B pe3ysibTare 00paboTKU




BbIOOpKHU 00BeMa 1 = 10 momydeHo BeIOOpouHOe cpeanee ¢ 10, a BeIbopouHoe cpeiHee KBapaTHUHOE
OTKJIOHEHHE paBHO Si=1.

6) Ilpu ypoBHe 3Haunmoctd o = 0,1 MPOBEpUTH TMIOTE3y O PABEHCTBE IHMCIEPCUN ABYX
HOPMAJIbHO PacTpeleJICHHBIX CIy4alHbIX BelMnuuH X ¥ Y Ha OCHOBE BBHIOOPOYHBIX JAHHBIX TPH
allbTepHATUBHOM Tumnotese: H: Gi Z va .

X Y
X; n; Yi m;
142 3 140 5
145 1 146 3
146 2 147 2
148 4 151 2

7. Ilonaras, uto Mexay X 1 Y UMEET MECTO JIMHEHHas 3aBUCUMOCTb, OIIPEJIEIUTh BEIOOpOUHOE
ypaBHEHHE IMHEHHOM perpeccun u 00bsAcHUTD ero. [IpenBapuTenbHO cienaiTe BEIBO O 3HAUUMOCTH
Kod(puILMeHTa KOpPpEeslnU, O HAlpaBJIEHUU U TECHOTE CBSI3M MeXAy mNokazatemsiMu X U Y.
YpoBeHb 3HaUMMOCTH B35Th paBHbIM 0,01.

¥ 10 15 20 25 30 35
1516 4

25 6 8

35 21 2 5
45 4 12 6
33 1 5

IIpoueaypa oueHuBaHus

Pabota npoBepsiercs npenogaBatesneM. OLeHUBaeTCsl ypOBEHb 3HaHUN OakanaBpa 1o
U3y4aeMol TeMe, MOCIe0BaTeIbHOCTh M TPAMOTHOCTh TPUMEHEHUS MaTEMAaTHUECKUX METOJIOB
NIPY PEUICHUH 33124

Kpurepun onenkn:

- BepHoe BoimosiHeHne 80%-100% 3amannii — ot 12 mo 15 6anmos;

- BepHoe BoinonHeHHe 60%-79%% 3ananmuii - ot 8 no 11 Gannos;

- BepHoe BbinosiHeHUe 40-59% 3ananuii — ot 4 10 7 6a10B;

- BepHoe BeinonHeHne menee 40% 3ananuii - ot 0 1o 3 6amos.

7.2.3. TUNIOBBIE TECTOBLIE MATEPHAJIBI

Tunosble NpuMepsbl 3a1aHHUM
Tecm «Teopus eepoamnocmeit)

1. Iycrs *717772°""3 — nonmaganus B MUIIEHB, COOTBETCTBEHHO, TIPU NIEPBOM, BTOPOM U
TpeTheM BhIcTpenax. Toraa coObITHE «IPOU3OIILIO POBHO OJHO MONAIaHue B MUILEHD TIPU
TpeX BBICTPENIAX» MOKHO 3aIHMCaTh TaK:

A A, AR A A A R A,
A At A A+A A,
A+A,+A,



AtA A A A A,

UrpanbHeiii KyOuK moa0paceiBaeTcs onuH pa3. Torma BEpOSITHOCTh TOTO, YTO HAa BEPXHEH
I'PaHU BBINAJET YNACIO OYKOB MEHBUIE TPEX, PABHO:

1/3
1/2

o 2/3

o O O O

B kpyr, B KOTOpBIN BIUCaH KBaapaT, OpocaroT JBe Touku. HaliTu BEposTHOCTB TOTO, 4TO 00€
OHHU OKa)KyTCsl BHyTPHU KBaJpara.

0,405
0,595
0,298
0,505

. BepOSITHOCTI) TOT'O, UYTO CTYACHT CAACT KAXKABIC U3 3-X 3K3aMEHOB CECCUH Ha OTIUYHO paBHa

cootBeTcTBeHHO 0.,4; 0,5; 0,1. [lomyyeHne OTIUYHBIX OIICHOK Ha 3THX dK3aMEHaX COOBITHE
He3aBHUCHUMOE. BeposSITHOCTH TOTO, 4UTO CTYIEHT CIACT Ha OTVIMYHO Bce 3 9K3aMeHa, paBHA

. BCpOHTHOCTL, qTo KY6I/IK YnaacT Ha I'paHb «4y» IIpU yCJI0BUH, YTO BBIITAACT YUCIIO OUKOB

OoJbIle IByX, paBHA:
1/6

1/4
1/3

VYcnoBHOI BEpOSTHOCTBIO COOBITHSI A MU yCII0BUU cOOBITUS B Ha3biBaeTcs
P(ANB)
P(B)

P(A/B):—P(BI/;?I);;(A)

P(AUB)
P(B)

P(A/B)=P(A)P(B)-P(ANB)

P(A/B)=

P(A/B)=

KaxoBo HauBeposiTHElIIEE YMCIIO TOAHBIX JeTallel cpeau 15 MpoBEpEeHHBIX OTAEIOM
TEXHUYECKOTO KOHTPOJIS, €CJIM BEPOATHOCTH TOTO, UTO J€Tallb CTaHAapTHA, paBHa 0,77

o9

10
11

VYka3zaTb, Kakue U3 CIeayIonmx HabopoB coObITHI 00pa3yoT pa3OueHne IpOCTPAaHCTBA
3JIEMEHTApPHBIX HCXO0B. DKCIIEPUMEHT — OPOCaHUE JIBYX MPABHIBHBIX MOHET.

y H y
1={rep6 na nepsoii Monere},  2={repO Ha BTOpOIi MOHETE} .

H
1={06a zepba}, H2={oduH 2epb u 00na pewikay, = 3= {0ee pewixi}.



H
Hl:{dea eepbal, H2={066 pewxu}, 3= {eepb u pewxa}, H,_ {pewika u cep6}.
H
1={ue 6onee oonozo 2epbal, ~ >={ne bonee 0onoii pewiku}.

l={ue bonee oonozo 2epba}, HZ:{()ea 2epba).

B marasun nocrynuno 30% TteneBuzopoB Gpupmsl L, octansaoe — pupmsl N. B mponykiuu
¢bupmsbl L 6pak coctasiser 20% TteneBuzopos; pupMmel N — 15 %. BepostHocTs Haygady
BBIOPATh MCIIPABHBIN TEJIEBU30P COCTABIISET:

o 0,835
o 0,65
o 0,105

10.1Tpu nepeBo3Ke silrKa, B KOTOPOM cofiepxkanuch 21 ctanmaptHad u 10 HecTaHIapTHBIX

o O O O O

JeTajeii, yrepsHa ojHa JIeTalb, IpuyeM HeM3BeCTHO Kakas. Haynauy u3Bneuennas (mocie
MePEBO3KM) U3 SIIMKA JACTab OKa3ajgach CTaHAApTHON. HailTi BeposTHOCTB TOTO, YTO ObLIA
yTepsiHa cTaHaapTHas AeTalb

2/3
1/3
1/2
1/4
3

11._B Tupe cTpenok NpoBOIUT 7 BBICTPEJIOB IO MULIEHH C BEPOSTHOCTHIO MOMAJaHUsI KaXKJ0TO

o

o

o

o

0,8. KakoBa BepoSATHOCTb TOT0, YTO OyJIET POBHO 4 MOmalaHusl.
0,1147

0,1150

0,9801

0,5

12.bb110 mocaxeHo 28 ceMsiH AUMEHS ¢ OTHOM U TOM K€ BEPOSTHOCTHIO BCXOKECTH ISl

o O O O

KaxXaoro. Kak Benuka 3Ta BCPOATHOCTD, CCJIN HaI/I6OJIee BCPOATHBIC YHCJIa MMOJIOXKUTCIIbHBIX
pe3ynbraroB 17 u 187

18/29
17/29
28/29
17/28

13.Cnyuaiinas BenuunHa X umeeT QyHKUUIO pacupeneneHus F(X) v MI0THOCTh BEpOSATHOCTH

f(x). Kakas 13 Hrke IpuBeIeHHBIX (HOPMYIT OIIpeeNisieT BEPOSITHOCTh MOMAIaHus CITydaiiHON
BEJIMYMHBI HAa OTPe30K [A,B] ?

P(x €|A,B|)=F(B)-F(A)

P(xe|A,B|)= f(x)dx—jnf(x)dx

g™

P(xe A,B|)=| f(x) dx

> S



g PlxelA,B)=P(x<B)-P(x<A)

A

P(xe [A,B]):_fo(x) dx— f Xf(x) dx

—00

O

14.CB X paBHOMEpHO pacmnpeeneHa Ha otpeske [-7, 18]. Uemy paBHa BeposiTHOCTH P(-3 < X)?
o 15/25
o 21/25
o 11/15

15.3a1ana HenpepbIBHAS CilydaiiHasi BenmuunHa X cBoer pyHkiumelt pacnpenenenus F(X).

il

F(x) =
Yemy paBeH napamerp A?

o -4

16./1an 3akoH pacnpeneneHus ciaydaitHoi BesnunHbl X. OnpeneauTh MaTeMaTuiecKoe

% 0 1 2 3
pi 0.2 0, 0.4 0.1

[¥¥]

oxxunanue M[X] u nucnepcuto D[X].
o M[X]=1,4 D[X]=0,84
o M[X]=1,4 D[X]=0,82
o M[X]=1,2 D[X]=0,82
o M[X]=1,2 D[X]=0,84

17.  Haiitu ko3ddunueHT Koppesiui.

Xy 121 143 167
1.03 0 0.1 0.2
1.19 0 0.15 0.25
1.28 0.05 0.05 0.2

-0,096
-0,088
0,074
-0,137
TunoBble NpUMepPbI 3aJAHUI

0O O O O

Tecm «Mamemamuueckan cmamucmuKa»



~ Ty
1. OYHKIUIO - F(JC] - ; » TAE T
BBIOOPKH, HAa3bIBAIOT:

O JIMIUPHYECKON PYHKIMEH pacpeeacHus
CTaTHUCTUYECKUM pacIipe/ie]IeHUEM BBIOOPKHU
KOPPEJSAIMOHHON (hyHKIIHEH
IJIOTHOCTBIO BEPOATHOCTH

O O O O

TEOpEeTHUECKOU (PyHKITMEH pacTipenencHus

2. U3 reHepanbHON COBOKYITHOCTH M3BJI€UeHA BbIOOPKA 0ObeMa n=60. Torga s
smnupudeckor ¢pynkiuu 3HadeHue 3F*(4)-F*(6) paBHo

- YU CJIO BApHUAHTOB CO 3HAYCHUCM MCHBIIC X, N — 00beM

EapHAaHT ¥ 1 3 &

26

qacToTa 3 40 10

13

3. JI7s OIleHKH HEU3BECTHOTO TeHEPAIBHOTO CPETHETO HCIIONB3YIOT:
X =D
O BBIOOPOYHYIO TUCIIEPCHIO *r e
X ® e
O BBIOOPOYHOE CPETHEKBAIPATHYHOE OTKIIOHEHHE *r e
— o —
O BbIOOpOUHOE cpeaHee *r ™~ Ye
e

— HC
O «HCIPABJIEHHOE» BLIOOPOYHOE CPEHEKBAIPATHYHOE OTKIIOHEHHE *r ™~ e

4. W3 rerepanbHON COBOKYITHOCTH M3BIIeueHa BhIOOpKa 00bema n=600. Torna HecmeleHHas
OIIEHKA reHepaJIbHOM Cpe/IHeN paBHa
EapHAaHT ¥ 1 3 & 26
JACTOTA 8 40 10 2
13
5. U3 renepanbHOI COBOKYITHOCTHU U3BJIeueHa BbIOOpKa o0bema n=600. Torna menuaHa paBHa
EapHaHT ¥ 1 3 & 26
JACTOTA B 40 10 2
n;
6.  3amaHO pacmpeesIeHHue 4acTOT BEIOOPKU

Xi 2 4 5 6
ni 8 9 10 3
Bri6opounast nucnepeus paBHa

0.5
1.2
1.8
2.1

o O O O




7. HecmerieHHOM Ha3bIBaeTCs OIIEHKA MTapaMeTpa reHepaIbHOM COBOKYITHOCTH MO BEIOOPOYHOA,
eCIIu:

O «HCTIpaBIIEHHAs) AUCTIEPCHS IMapaMeTpa BEIOOPKU paBHA HYIIIO

O MaTeMaTH4ecKoe OXKHIaHWe TTapaMeTpa BEIOOPKH PaBHO HYIIO

O «HUCHpAaBIIEHHAs» TUCHEPCUs NTapaMeTpa BbIOOPKU HE paBHA HYJIIO
O MaTeMaTU4ecKoe 0’KUJaHUE IMapaMeTpa BEIOOPKU HE PaBHO HYJIIO
O Jucrnepcus rnapamerpa BbIOOpKH paBHA HYIIO
O Jucrepcus rnapamerpa BbIOOPKH HE paBHA HYJIIO

8. HpI/I MOCTPOCHUHN JOBCPUTCIBLHOIO MHTCPBAJIa JJIA MAaTCMATUYCCKOI'0 OKUIaHUS TIPU
H3BECTHOM JUCTICPCHUU HUCITOJIB3YHOTCA

Ta0JMIEl 3HaYeHUH QyHkun Jlammaca
TaOIUIIBI t-pactpeneNeHus
TaOJUIIBI § * - pactpeeeHus

O O O O

tabnuiel F-pacnipenenenus

9.  INomymmpuna 90% 10BEpUTENBHOIO UHTEPBAA, IOCTPOEHHOTO AJIsl OLIEHKH HEU3BECTHOTO
MaTeMaTH4ECKOrO O’KHJIaHNS HOPMAJIBHO PACIIPEAEICHHON CITy4ailHON BETUYUHBI X JUIs

o0beMa BbIOOpKH N=120, BEIGOpOUHOTO cpenHero X =23 u uzBectHoro 3Hadenus O =5, ecTb
0.89

0.49
0.75
0.98
HET NPaBUJIILHOTO OTBETA

O O O O O

10. MomHOCTh KpUTEpUs MPEACTABISIET COOOM:

o

00BEKTHI, BBOAUMBIE B IPOIIECC IPOU3BOJCTBA

CIOCOOHOCTH KPUTEPHS YETKO Pa3inyarh HyJIEBYIO U aJbTEPHATUBHYIO CTATUCTUYECKUE
TUIIOTE3bI

O BEJIMYMHA, KOTOPOU ONPENENAeTCs KOIUIECTBO JHEPTUH, Pa3BUBACMON ABUTATEIEM

11. W3 200 3amad nepBoro paszieiia Kypca MaTeMaTUKH, MPeIOKEHHBIX I PEIICHHUS,
adbutypuentsl permm 130, a u3 300 3amaq BToporo paszzaena abutypueHTsl perrnu 120.
Moskno mu ipu 0=0,01 yTBep>1aTh, 4YTO MEPBHII pa3aes MKOIBHOTO Kypca a0UTypHUEHTHI
YCBOWJIH JIy4IllE, YeM BTOPOH.

o IlepBslii pa3gen ycBOEH Jiydlie
Bropoii paznen ycBoeH Jydiie
OnunakoBo

(@)

12.  KoadduuueHT TMHEHHOW KOPPEIALUN p IPUHIMAET 3HAYCHUS B IUATIa30HE
[-1;+1]

[- 1;0]

[0;+1]

[0 5+0)

0O O O O

Kpurepun oueHku 3a KaKIbli U3 TPOMACHHBIX TECTOB MOAYJIA 1 1 MOTys 22



® 15 Gamnos BeIcTaBIIsAETCSA 00YUAIOIEMYCS, ECIIM OH OTBETUII IPABUILHO HA BCE BOIPOCHI
PaHIOMU3UPOBAHHON BBIOOPKH 15 TECTOBBIX 3a/laHUM;

® (-14 6ayTOB BBICTABISETCS 00YUAIOMIEMYCSl B 3aBUCUMOCTH OT KOJMYECTBA BEPHBIX OTBETOB
Ha BOIIPOCHI PaHIOMU3UPOBAHHON BEIOOPKH 15 TECTOBBIX 3aaHUM.

Kpurtepun oueHKH 3a IPOMIECHHBIN UTOTOBBINA TECT:

® 40 OamnoB BBICTaBISIETCS OOYy4aIOUIEMYCs, €CIM OH OTBETWJ NMPAaBUIHHO HA BCE BOMPOCHI
pPaHIOMHU3UPOBAaHHOU BBIOOPKH 2(0) TECTOBBIX 3a/IaHUIA;

® (-39 6aI0B BBICTABISIETCS 00yYAONIEMYCsI B 3aBHCHMOCTH OT KOJTMYECTBA BEPHBIX OTBETOB HA
BOTIPOCHI PAHIOMHU3UPOBAHHOM BEIOOPKH 2() TECTOBBIX 3aJIaHUH.

7.3. OueHo4Hble CpeACTBA JIA MPOMEKYTOUHON ATTECTANMM MO HUTOraM OCBOEHHA
AUCHHUILTHHBI

7.3.1. Bonpochl K NPOMEKYTOYHOM aTTeCTalluu

Cemectp 2
Ne
w/n Bomnpocsl Kk 3k3ameny
1 | IIpocTpaHCTBO 7eMEHTAPHBIX UcX0a0B. CoOBITHSI, Onepalliu HaJl COOBITHSIMH.
2 | Yactora coObITHs, €€ cBOCTBA. CTAaTUCTHUECKOE ONPEIeSICHHE BEPOSITHOCTH.
3 | AKcHOMaTHUYECKOE orpejesieHne BeposiTHOCTH. CBOMCTBA BEPOSTHOCTEM.
4 | Knaccuueckoe onpesesieHue BeposiTHOCTH. | eoMmeTprueckoe onpeiesieHue BepOsITHOCTH.
5 | YcnoBHas BEPOSITHOCTh U €€ CBOMCTBA.
6 | Teopema ymMHOkeHUs1. DopMyIia MOTHOU BEPOSTHOCTH.
7 | ®opmyna baiieca.
8 | He3aBUCHMOCTH COOBITHIA.
9 | Cxema bepuymim.

10 | IlpenenbHble TeopeMsbl ais cxeMbl bepHym.

11 | INommHOMHUANBLHAS cXEMA.

12 | CiyyaiiHasi BeTUYHHA M €€ 3aKOH PaCTIPEICICHHUS.

13 | ®ynkuus pacnpeaenenusi CayyaliHON BEJTUYHHBIL.

14 | JluckperHas ciydaitHas BenuuuHa. [Ipumepsl.

15 | HenpepsiBHas ciydaiiHas BenuunHa. [IOTHOCTH pacpeneneHus u ee cBoicTBa. [Ipumepsl.

16 | Maremarndyeckoe OXKHJAaHHE, CBOMCTBA.

17 | ducnepcus, CBOMCTBA.

18 | MuoromMepHas ciydaiiHasi BeIMYHHA.

19 | Ananmu3 3aBUCMMOCTH JIByX CIly4allHbIX BENWYMH (KoBapuamuss U Kod(hdUUIUEeHT
KOPPEJISIIIHHN).

20 | HepaBenctBo UebblimeBa. 3aK0H OOIBIIMX YUCE.

21 | OcCHOBHBIE MOHATUA MATEMATUYECKOI CTATUCTUKH.

22 | Dmnupudeckas GyHKIHS paclpeeIeHHs.

23 | YucioBble XapaKTEPUCTUKN BEIOOPOTHOTO PACTIPEICIICHUS.

24 | Toueunslie oneHku. HecmeneHHOCTh. COCTOATENBHOCTD U 3 (HEKTUBHOCTD.

25 | MeTtom MOMEHTOB.

26 | Mertoa MaKCHMMAaJIbHOTO MIPaBIOTOI00MS.

27 | WHTepBaibHBIE OILICHKH.

28 | CratucTthueckas poBepKa I'MIOTE3.

29 | Meroa HaMMEHBITUX KBaJApaToOB.

30 | Ilapuas Koppensims.




n/n

Bomnpocs! k 3x3aMeny

31 | Ilapnas perpeccus.

32 | AHanu3 MHOXECTBEHHON KOPPEJISAIUH.

33 | Hemapamerpuueckrue METOAbl MATEMAaTUUECKOW CTATUCTUKH.

7.3.2. Kputepuu 1 HOPpMbI OLEHKH

®opma npoBeaeHus

Cemectp NPOMEKYTOYHOMI Kpurepun 1 HOpMBI OLEHKH
aTrecTauuu
2 DK3aMmeH (1o COTJIMYHO» peiituaroBsii 6amt 85-100
HAKOIIUTEJILHOMY «XOpOLIOY» pelituHroBsiii 6amn 70-84
pEUTHUHTY) «YJOBJIETBOPUTEIHHOY pEeUTHHrOBBIN Oay 55-69
«HEYJAOBJIECTBOPUTEIHLHOY periTunroBbId Oamt 0-54




8. YueOHO-MeTOoAMYeCcKOEe M HH(POPMALIMOHHOE 00eceuyeHUe TUCIUIIMHBI

8.1. O6s13aTesbHAsA JIUTEpPATypa

Tun (yueOHHMK, ydeOHOE

KoaunyecTBO B

HAYYHOI
Ne nocoodoue, yueoHo-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) Tox u3nanus oudbauoTexe /
n/n MeTOAuYEeCKoe Imocooue,
NPAKTHEEYM, AP.) HaunmMmenoBanue
p y b p’ 3BC
1 bnsros 3. V. Teopus BEpOATHOCTEN U MaTEMaTUYECKas ydebHoe mocobue 2018 ObC "Jlanp"
CTaTUCTHUKA
2 | l'annuesa A. B. Teopust BeposiTHOCTEM yaeOHoe mocobue 2017 9BC "Jlaup"
3 | unosa 3. B. Teopus BeposiTHOCTEH 1 MaTeMaTH4ecKast ydueOHoe rocodue 2015 OBbC «IPRbooks»
CTaTUCTHUKA
8.2. lonosiHHUTeILHAS JTUTEpPaTypa
Koumn4yecTBo B
Tun (yueOHuK, yueOHOE .
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJji0BoK) I'op u3nanus oudamnoTexe /
n/n MeTOoANYecKoe mocoome,
EpAKTHKYM, Ap.) HaumenoBanue
p y b p' 3BC
1 Bype B. M. Teopus BeposATHOCTEH 1 MaTeMaTHYECKasI YuebOHoe mocodue 2013 ObC "Jlanp"
CTaTUCTHUKA
2 I'opnau b. A. Teopus BEpOATHOCTEN U MaTeMaTU4YeCKas ydebHoe mocobue 2013 OBC "Jlanp"

CTaTUCTHUKA




8.3. Ilepeyens mpogeccMOHAIBHBIX 0a3 JaHHBIX M MH(OPMALMOHHBIX CIIPABOYHBIX
cucTemM

Ne
TIIT

HaunmenoBaunue

Ccpuika

1

Springer Nature (ITomHoTekcTOBasI KOJUTEKIUSA | https:// www.springernature.com/gp/products

KYPHAJIOB)

2

Springer eBooks (ITomroTekcTOBas | https:/link.springer.com/
KOJUICKIIHS AJICKTPOHHBIX KHUT HM3/1aTeIbCTBA

Springer Nature)

«Koxmexc»

https://kodeks.ru/

Texakcnept

https://cntd.ru/

8.4. IlepeyeHb NpOrpaMMHOro odecrevdeHust

Haumenosanue 110

PexBu3uTHI 1OrOBOpa
(nata, HOMep, CPOK JAeCTBHS)

WinPro 10 RUS Upgrd OLP NL
Acdmce

Horosop Ne 757 ot 04.07.2018, cpok xaeiictBus -
0eCcCpovHO;
KonTpakt Ne 1653 ot 14.12.2018, cpok aeiictBus —
0EeCCPOYHO

Office Stdandard 2013 Russian OLP
NL AcademicEdition

Kontpakt Ne 690 or 19.05.2015, cpok neictBus -
0EeCCPOYHO

8.5. Onucanne MaTepHAJIbHO-TEXHHUYECKO 0a3bl, HEOOXOAUMOM IS OCYLIeCTBJICHUSA
o0pa3oBaTeIbLHOIO NMpoIecca Mo TUCHUILINHE

HaumeHoBaHue 000py10BaHHBIX YUEOHBIX
Ka0MHeTOB, J1adopaTopHii, MAaCTePCKHUX U JP.

Ne 00bEeKTOB U151 NPOBeJeHUs MPAKTHYECKUX H
IlepeyeHb OCHOBHOI0 000pPy10BAHHUS
n/n J1a00paTOPHBIX 3AHATHIA, TOMELEeHU I IS
CaMOCTOSITE/IbHOM PadoThl 00YYaIOIIUXCS
(HOMep ayaIuTOpPUH)
VIJIK-310. YueOuas ayautopus ais npoBeAcauss | 70 MOCaJI0YHBIX mect, (Cron
3aHATUHN JIEKIIMOHHOTO TUIA. YUeOHas ayJUTOpHs | YUEHHUUECKUH JBYXMECTHBIN
JUTSl TIPOBEJICHUS 3aHSATUH CEMHUHAPCKOTO THUIIA. (MmoHOOMOK) — 35 mT.), CTOXN
YueOHast ayTUTOpHS 1JIs1 KypCOBOTO MpenogaBareNbCkuii-1  mr., cTyn -
1 | mpoekTupoBaHUsl (BBIIOJHEHHS KYpCOBBIX paboT). | 2IIT., JOCKa ayAuTOpHas(MenoBas)-1
VYyeOHas ayiuTopus AJis IPOBEAEHUS IPYIIIOBBIX | IIT.
Y MHJIMBUTyaJIbHBIX KOHCYJIbTAllMi. YueOHas
ayJIUTOpUs AJIs IPOBEACHUS 3aHATHI TEKyIIero
KOHTPOJISL U ITPOMEKYTOUYHOM aTTECTALUU.
[TomernieHue 1st CaMOCTOSTENBHOM paboThI Crosbl  KOMIIBIOTEPHBIE,  CTYJIbA,
2 | obyyaromuxcs (YJIK-105). MHUKPOKOMIIBIOTEpHI  raspberry  pi
32 bit.
3 [Tomemienue st CaMOCTOSITENEHOM PabOThI CT0JBI KOMIBIOTEPHBIE, CTYJIbS,

obyuaromtuxcs (YJIK-406).

MHUKPOKOMITBIOTEPHI raspberry pi
32 bit.



https://cntd.ru/
https://kodeks.ru/
https://link.springer.com/
https://www.springernature.com/gp/products
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