MHUHUCTEPCTBO HAYKH M BBICIIEI'O OBPA3OBAHMS
POCCHUHCKON OEJEPALIUKA

Besiepaneroe rocyiapeTsentoe Giomiernoe o6pazopaTensHoe yupexacHHe
BEICIIET0 06pazoBauus
«MarauTOrOpCKHil TOCY IApCTBEHHBIH Texunyeckuii yrusepcater um. T, Hocosay

. YTBEPAKJAIO
Jlupexrop U3uAC
B.P. Xpamimun

10.02.2023 r.

PABOYAS IIPOTPAMMA JTHCITHILIMHBI (MOJLY.J15)

OCHOBbBI O5PABOTKH 3KCITEPHMEHTAJIbHBIX JAHHBIX

Hanpasnenue noaroToBks (cnenmansHocTs)
11.03.04 DnexTpoHHKA H HAHOIEKTPOHHKA

Hanpaenenroets (npoduis/cnelmani3ais) TporpaMMen
IIpoextnporanue 1 nporpaMmuposanne cacteM MuTepreta Bemeit

YpoBseHs spicinero oGpa3oBanns - Gakanaspuar

Dopma obyuenna
ounas

Huctaryr/ dakynerer  VHCTHTYT SHepreTHKH U ABTOMATHIHPOBAHHEIX CHCTEM

Kadenpa INEKTPOHUKH H MHKPOINEKTPOHHKH
Kype 3
Cemectp J

MarnuToropck

2023 rop



PaGouas nporpamma cocrasiena Ha ocHose PI'OC BO - Gaxanasprar no HanpasIeHHIO
noxrorosku 11.03.04 DiexTpoHHKa W HaHO3IEKTpoHHKa (mprkaz Munobprayku Poccun ot
19.09.2017 . Ne 927)

PaGouas nporpaMMa paccMOTpeHa M 0j00peHa Ha 3aceianuy Kadeapsl DIeKTPOHHKH H

MHKPO3JIEKTPOHUKH
17.01.2023, r.nporokon Ne 5 %
3as. kadenpoii ol / 77 _1010. Yearsiii

[
PaBouas nporpaMma o100peHa MeToHIEeCKOif KOMHCCHEH %&AC
10.02.2023 r. npotoxon Ne 7 ;

[lpencenarens 7 - /. B.P. Xpammun

Pa6ouas nporpamma cocrasieHa:
JlonenT Kadeapsr DuMD, KaHI. TEXH. H /_—7P.C. IlumHorpaes

Penensenr:

upexrop CIT OO0 "TEXHOAIT Mmx#HupHAT" KaHI. TEXH. nayxg —E.C. CycnunsH




JIner akTtyaam3zanuu padoueil mporpaMmbl

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa 1 000peHa s peanusaruu B 2024 - 2025
y4eOHOM TOJTy Ha 3aceaHuu Kapeapbl DIEKTPOHUKH U MUKPOIIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadeapoii II.IOj’caTLIﬁ

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u oo0peHa s peanusaruu B 2025 - 2026
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl DIEKTPOHUKH U MUKPOIIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadempoii II.IOj’caTLIﬁ

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM oy Ha 3aceaHuu KageaApsl DIEKTPOHUKH U MUKPOAJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadeapoii I[.IOjfcaTHﬁ

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TroJly Ha 3aceqaHuu KadeaApbl IJICKTPOHUKH U MUKPOIJICKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadeapoii I[.IOjfcaTHﬁ




1 Ilesin ocBOEHMSI IMCUMILTUHBI (MOIYJISA)

[lenbto ocBoeHMS! AUCHUIUIMHBI «OCHOBBI OOpPaOOTKM IKCHEPUMEHTANbHBIX JAaHHBIX)
SIBJIICTCS BOCIHUTAHHE W PA3BUTHE y OOYYAIOIIUXCS yYMEHUW W 3HAHWUH, HEOOXOIAMMBIX JJIS
aHaJlM3a OJKCHEPUMEHTAIbHBIX JAaHHBIX M COCTaBJICHHUS OOOCHOBAaHHBIX BBIBOJOB IO €ro
pe3yJsibTaram.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MpOrpaMmbl

Jucuunnraa OcHOBBI 00pa0OTKH SKCIEPUMEHTANIBHBIX JaHHBIX BXOAUT B 0053aTENIbHYIO
9acTh y4eOHOTO IU1aHa 00pa30BaTEIbHOM MPOTrPAMMBI.

JUis u3ydeHus  JUCHMIUIMHBI  HEOOXOOUMBbI  3HaHUS  (YMEHMs,  BJIAJICHUSA),
cOpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

HNudopmaruka 1 MHGOPMAIIMOHHBIE TEXHOJIOTUH

Maremaruka

NHocTpaHHBIN A3bIK

3HaHus (YMEHUs, BIaJIEHUs), IOJTYYEHHbIE IPU U3YyYEHUHU JAaHHOM JUCLMILIMHBI OyIyT
HEO0XOAUMBI 1715l U3YYSHUSI AUCHUIUINH/TIPAKTHK:

CpencTBa nepeauu HHPOpMaLUU

BrlnonHenue v 3amuTa BoITYCKHONW KBaTU(UKALMOHHON paObOThI

MeTto/1b1 ¥ cpesicTBa TMarHOCTUPOBAHUS

Mertposorus u cpecTBa U3MEPEHNN

3 KomneTreHunn ody4arouierocsi, popMupyemMbie B pe3yJbTaTe OCBOECHHUSI

AUCHUTLUIMHBI (MOYJIS) ¥ IIJIAHUPYEMBbI€e Pe3yabTaThl 00yUeHH s

B  pesymbrare  ocBoeHus ~ OUCHUIUIMHBI  (Moayis) — «OcHOBBI  00pabOTKH
AKCIIEPUMEHTAIBHBIX  JIAHHBIX  »  OOy4aromuics JODKeH  00Jajarh  CICHYIONIMMHU
KOMIICTCHIHSIMHU

KOI[ HHIUKaATOpa I/IHI[I/IKaTop JOCTHIXCHHA KOMIICTCHIINN

OIIK-2 Cnoco0GeH caMOCTOSTENIFHO TPOBOJUTH JKCIIEPUMEHTAIBHBIE HCCICIOBAHUS H
MCIOJIb30BATh OCHOBHBIE TPHEMbI 00pPa0OTKHU U NPeJICTABICHHS] HOJYYEHHBIX TAaHHBIX

OIIK-2.1 PaccmaTtprBaer BO3MOXKHBIE BapHaHThl PEIICHUs 3aJadyd, OLICHMBAs MX
JIOCTOMHCTBA U HEJJIOCTATKU
OIIK-2.2 [Tpumensier ciocoObl 00paOOTKHU U MPEACTABIEHUS MOJYUEHHBIX TaHHBIX U

OLCHKH INOT'PCITHOCTH PE3YJIbTATOB




4. CTpyKTypa, 00b€EM U colepkaHue TUCHHUIINHBI (MOLYJI5)
OO6miast TpyJ0EMKOCTh JUCIHHUILIMHBI COCTaBisieT 3 3adeTHbIX eauHull 108 akaa. dacoB, B TOM

YHUCIIC:

— KOHTaKkTHas padorta — 51,95 akan. yacos:
—ayauTopHas — 51 akaj. 4acos;
— BHeayauTopHas — 0,95 akaz. 4acos;

— caMocTosTeNbHas pabora — 56,05 akay. 4acos;

— B ¢popMe npakTudeckoi moarotrosku — 0 akaj. yac;

dopma aTTecTalurH - 3a4ET C OLEHKON

AynutopHast § =
o | KOHTAKTHas pabora o 3 ®dopma TeKyIero
=
N B aKaJl. yacax 2] Bu KOHTPOJISt
Paznen/ tema 3 (B axaj. uacax) == A y P Kon
S 3 © | camocrosTenbHOW | ycrieBaeMOCTH U
JUCLUTUTAHBI 5 [ . | xommeTeHUK
@) g & paboTsl TIPOMEKYTOYHOH
nmab. | mpakt. [ = Q&
Jlek. 2 aTTecTaluu
3aH. 3aH. | U &
1.  OOmme  cBepeHus 00
SKCHEPUMEHTE
1.1 TousTHS "
OTpeNeNeHHs JUCIUILTIHBIL.
P "1., et Urenne Brinonnenue u
Cnyuaiinas BEJINUUHA, .
JIUTEPATYPHI, OTMCaHNE 3a/1aHHi OIlK-2.2,
CcoOBITHE, HabIroIeHue, 0,5 1 1
MOATOTOBKA K | ISt 1a0OPaTOPHBIX OIIK-2.1
BBIOOpKaA, reHepasbHas N
3aHATHIM 3aHATHH
COBOKYITHOCTb,
BEPOSITHOCTb.
1.2 Tunel  citydaifHBIX
BEJINYHH, THIIBI u Yrenue Bemonuenue n
ki1accuuKkanus  COOBITHH, 05 1 1 JIUTEPATYPBI, OIUCaHUE 3alaHuH OIIK-2.1,
OIICHKH BEpOATHOCTEN ' MMOATOTOBKA K | TS JTaOOpaTOPHBIX OIlK-2.2
HaOJIr0 IeHHS ciy4JaifHOI 3aHATUAM 3aHATHH
BEJIMYHHBL.
1.3 BepositHocTH Urenne Brinonnenue u
HE3aBUCHMBIX COOBITHI. 1 1 1 JIUTEPaTypBHI, OIMCaHue 3a/1aHUH OIIK-2.1,
BunomunuansHOE MOATOTOBKA K JUIs1 Tab0PaTOPHBIX OIIK-2.2
pacrpeiesieHHe. 3aHATHIM 3aHATHH
14 BepositHocTH Yrenue Brimonnenue u
3aBHCUMBIX cooprTHii| 5 05 1 1 TUTEPaTypPHI, OIMCaHHE 3aIaHuNi OIIK-2.1,
(YcllIOBHBIE ~ BEPOSITHOCTH). ' MOJrOTOBKA K | AJ1s TabOopaTOpHBIX OIlK-2.2
JlepeBo pemeHuii. 3aHATUAM 3aHATHH
1.5 HenpepeiHble
ciTydaiiHble BEJINYMHBI.
I'ucrorpamma Urenne Brinonuenue u
pacripenenenus. DyHxuus 1 2 2 JIUTEPATypBHI, OIMCaHue 3a/1aHUH OIIK-2.1,
IUIOTHOCTU  paclpeiesIeHUs] MOATOTOBKA K | 1S 1a00paTOPHBIX OIIK-2.2
BEpOSATHOCTU. BeposTHOCTH 3aHATHIM 3aHATHH
HaOJMIOAEHNS HENPEePHIBHOM
CITy4YaiHON BEJTMYMHBI.
Urenne Brinonuenue u
1.6 Hewnrp, pas3opoc N
JTUTEPaATYPHI, OIMMCAaHME 3aJaHuKi OIIK-2.1,
pacnpeaeneHust u 150.4 0,5 1 1
OLCHKH MOATOTOBKA K JUIs1 TabOpaTOPHBIX OIIK-2.2
) 3aHATUAM 3aHATUN
Urenne Brinonuenue u
1.7 Teopemsl u N
JIUTEPaTypBHI, OIMCAHME 3aJJaHUKi OIIK-2.1,
MaTEeMaTHYECKOM OXKHIaHHHU 0,5 1 1
N MOJArOTOBKA K | JUIA MPaKTUYECKUX OIlK-2.2
U TeHEepaJIbHOMN JUCIIEPCHU. N
3aHATHIM 3aHATHH




1.8 JloBepurensHOE

OLICHUBAHHE  IapaMEeTPOB TEHHE BIIIOJTHEHUE U
q B
reHepaJIbHOM 05 5 2 JIUTEPATYPHI, OTHCaHUE 3a/IaHUI OIlK-2.1,
coBokynHocTH. CTaTtucTuka ! MOJIrOTOBKA K | JUISt MPaKTHYECKUX OIIK-2.2
CrerozieHTa, CTaTUCTHKA 3aHATHIM 3aHATHH
ITupcona.
1.9 TlpoBepka THIOTE3BI O
paBeHCTBe
MaTeMaTHYECKOIo Urenue Brimonuenue u
OXKUIAHUS KOHCTaHTe. JIUTEPATypBHI, OIMCaHUE 3a/IaHUH -2.1,
05 | 05 1 OIIK-2.1
IIpoBepka  rumoTe3sl O ' ' MOATOTOBKA K JUTSL TIPAKTHYECKHUX OIIK-2.2
paBeHCTBe JBYX 3aHATHIM 3aHATHH
MaTeMaTHYEeCKUX
OXUJAHUI.
1.10 HUckmouenne Urenne Brimosnaenne u
OIIMOOYHBIX  HM3MEpEHUIl. JIUTEPATypBHI, OIMCaHUE 3a/IaHUH -2.1,
6 05 05 1 OIIK-2.1
MIOJTHEHNE TPOMYIIECHHBIX MOATOTOBKA K | JUIS J1 TOPHBIX -2.
3amonHeHne Mpo e ’ ’ OJI'OTOBKA aboparo OIIK-2.2
JTAHHBIX. 3aHATUAM 3aHATHH
HUroro no pazaeny 6 11 12
2. KoppemsinnoHHbIH aHau3
Utenue Brinonnenue u
2.1 Tlonsitue ko3¢ dunneHTa 1 1 JIUTEPATYPHI, OTMCaHNE 3a/1aHUi OIlK-2.1,
KOPPEJALMH. MOATOTOBKA K | /ISt 1a0OPaTOPHBIX OIIK-2.2
3aHATHAM 3aHATHN
2.2 ABTOKOppEISIHOHHAS
F— H(ﬁfCK LrIIe woa Yrenue Brmonnenne u
criilana ’ P o 1 2 2 JUTEpaTypBhl, ONMCaHue 3aJaHul OIIK-2.1,
ABTOKODPEIAIHOHHO MOATOTOBKA K | IS 1a00OpaTOPHBIX OIIK-2.2
(byHKIlI/II)I/II) 3aHATUAM 3aHATHH
2.3 Bzaumnas
KOppeISIMOHHAs  (QYHKIHSL.
Iouck casura mno daze Urenne Brinonnenue u
MEXAy  CHTHAIAMH IO 1 2 2 JATEPaTypBHI, OITMCaHMe 3alaHui OIIK-2.1,
KOPPEJSIMOHHON (YHKIIUH. MOJrOTOBKA K | AJ1s1 TabGOpaTOpHBIX OIlK-2.2
Omnpenenenue 3aHATHSM 3aHATHH
MHEPLUOHHOCTH O0BEKTA 110
KOPPEJSIIIMOHHOM (QyHKIHH.
Wroro no pazaeny 3 4 5
3. PerpeccuonHslil aHanu3
Urenue Brimonnenue u
3.1 TTonstue JTUHUAN .

RS Merox 1 1 JUTEpaTyphl, OIMCAHME 3aJaHul OIIK-2.1,
iaﬂieHbm'Hx KBAZPATOB MMOATOTOBKA K | AJIs JTaOOpaTOPHBIX OIlK-2.2
P ) 3aHATUAM 3aHATHH

3.2 Tlepexoq K HOBOMY Urenue Brimonnenue u
0azucy. Hopmuposanue 1 1 1 JUTEpaTyphl, ONMCaHue 3aJaHuN OIlK-2.1,
rapaMeTpoB YpaBHEHUS MOJIrOTOBKA K | 17151 TaGopaTOpHBIX OIIK-2.2
perpeccum. 3aHATUAM 3aHIATHH
3.3 Ormpenenenue
K03 HITHEHTOB p :BHGHI/IH Urenue Boimonuenue u
1 yp JTUTEPaATYPHI, ONMCaHUE 3aJIaHul OIIK-2.1,
perpeccun B COOTBETCTBHU 1 1 2
c  MOTOZOM  HAMMCHBLINX MOJrOTOBKA K | AJ1s TabopaTOpHBIX OIlK-2.2
A 3aHATHIM 3aHITHI
KBapaTOB.
3.4 AmnHammz pe3ynibTaToB
pacuéra  ko3dduieHTOB
YpaBHEHUS perpeccHy. Yrenune BeimosnHeHue 1
HckntoueHne He3HauYMMBbIX 1 2 2 JIUTEPATYPBI, onucaHue 3alaHui OIIK-2.1,
KOMIIOHEHT,  OIIpeJ/ieNieHHe MOJIrOTOBKA K | A1t TaGopaTOpHBIX OIIK-2.2
aICKBAaTHOCTH, 3aHATHAM 3aHATHI
paboTocrocoOHOCTH
YpaBHEHUS.
HWroro no pazgeny 4 4 6

4. lucnepCHUOHHBIN aHAIU3




4.1 Cyrp JIUCHIEPCHOHHOTO

Urenne Brinmonnenue u
ananm3a. [IpeAnochUIKU K N
JIUTEPaTYpBHI, OIMCAHME 3aJJaHUuK OIIK-2.1,
JUCTICPCHOHHOMY ~ aHAJIU3Y. 0,5 2 2
M MOATOTOBKA K | IS 1a0OpaTOPHBIX OIlK-2.2
OnHo(baKTOpHBIH N
. 3aHATHIM 3aHITHI
JMCTIEPCHOHHBIN aHAIN3.
Urenue Brimonuenue u
4.2 JBydakTopHsIit 05 2 2 JIMTEPATYPBI, OIHCAaHUE 3alaHUH OIIK-2.1,
JUCTICPCUOHHBIN aHAIH3. ' MOJITOTOBKA K | [71s1 TaGOpaTOPHBIX OIIK-2.2
3aHITHUSIM 3aHSITHI
HUroro no pazaeny 1 4 4
5. DKcnepuMeHTalIbHBIE METO[Ib
MIOWCKA ONITHMYyMa
5.1 OO6mme cBenenust o006
Urenue Brimonuenue u
9KCHEPHUMEHTAIILHBIX .
JIUTEPaTypBHI, OIMMCAHME 3aJ]aHUuK OIIK-2.1,
METOJaX IIOKUCKA 0,25 1
MOJITOTOBKA K | 17151 TaGOpaTOPHBIX OIlK-2.2
JKCTpeMyMa (yHKLIUH LEeIH. N
3aHITHUSIM 3aHSITHI
O01acTU IPUMEHEHHUS.
N Urenne Brinonnenue u
5.2 Merong  JIHMHEHRHOTO .
JIUTEPATYPHI, OTMCaHNE 3a/IaHHi OIlK-2.1,
MIOMCKA 9KCTpEMyMa 0,25 1 2
HOATOTOBKA K | /ISt 1a0OPaTOPHBIX OIIK-2.2
GyHKIUH. N
3aHATHSM 3aHATHIH
o Urenne Brinonnenue u
5.3 T'pamueHTHBII MeTon .
JIUTEPATYPHI, OTMCaHNE 3a/1aHU OIlK-2.1,
MIOMCKA 9KCTpEMyMa 0,5 2 2
MOATOTOBKA K | ISt 1a0OPaTOPHBIX OIIK-2.2
GyHKIUH. N
3aHATHSM 3aHATHIH
Urenne Brinonnenue u
54 Meton KpPYTOTO N
JIUTEPATYPHI, OTMCaHNE 3a/IaHHiH OIlK-2.1,
BOCXOKICHHS (cmycka) 0,5 2 4
HOATOTOBKA K | /ISt 1a0OPaTOPHBIX OIIK-2.2
VYuncona-bokca. o
3aHATHSM 3aHATHIH
. Urenne Brinonnenue u
5.5 CumriuiekcHslli  MeTon .
JIUTEPATYPHI, OTMCaHNE 3a/IaHU OIlK-2.1,
MOMCKa JKCTpEeMyMa 0,25 2 4
MOATOTOBKA K | ISt 1a0OPaTOPHBIX OIIK-2.2
byHKIMN. N
3aHATUSIM 3aHATHI
. Urenne Brinonnenue u
5.6 Meron cmy4aiiHOTO N
TUTEPaTypPHI, OIMCaHHE 3aIaHui OIIK-2.1,
MOKCKa JKCTpEeMyMa 0,25 2 4
MOATOTOBKA K | ISt 1a00OPaTOPHBIX OIIK-2.2
byHKIMN. N
3aHATHSIM 3aHATHI
HWroro no pasaeny 2 9 17
6. DKkcrepTHBIN aHAIU3
Urenue Brimonnenue u
6.1 OOmwue cBenenus 00 .
JUTEpaTyphl, ONMCaHue 3aJaHuN OIlK-2.1,
9KCIEPTHOM aHajmse. 0,5 2
MOATOTOBKA K | AJIs JTaOOpaTOPHBIX OIlK-2.2
O6macti npuMeHeHUs. o
3aHATUAM 3aHSTHI
6.2 Onpenenenue
et N Urenne Brinonnenue u
COTJIACOBAaHHOCTH  MHEHUI .
JTUTEPaTypPHI, OIMCaHHE 3aIaHui OIIK-2.1,
sKcrepToB. KoadduimeHTs! 0,5 2 4
MOATOTOBKA K | ISt 1a00paTOPHBIX OIIK-2.2
koppemsiiu - CriupmaHa U N
3aHATUSIM 3aHITHI
Psnpana.
HWtoro no paszeny 1 2 6
7. 3auér
IlogroroBka Kk CobecenoBanue, OIK-2.1
7.1 3auéTHOE 3aHATHE 6,05 3a4ETHOMY MpaKTHUECKHE OITK 2' 2‘
3aHATHIO 3agaHus )
HUroro no pazneny 6,05
HUroro 3a cemectp 17 34 56,05 320
Hroro no pucruminye 17 34 56,05 3a4eT ¢ OLEHKOMI




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

B nporiecce npenonaBanus quctuiUIMHEb «[ITaHUpOBaHUE SKCIIEPUMEHTA) TPUMEHSIETCS
MOJIYJIbHO-KOMIIETEHTHOCTHAsE TEXHOJIOTHs. JIeKIuu mpoxoasar B TpaaunuoHHoW (opme. Ha
JICKIIMOHHBIX 3aHATHIX MPUMEHSIOTCS 3JIEMEHTHI JICKIIUH-BU3YaIIN3alliH, 33 CUET NIPEACTABICHUS
YaCTH JIEKIIMOHHOTO MaTepHasia ¢ MOMOIIBIO 3apaHee MOATrOTOBJICHHBIX MPE3EHTALUi, CIaliI0B C
MTOMOIIIBIO0 MYJIETUMETUIHHOTO 000pYIOBAHHUS.

HGKHHOHHBIﬁ MarcepHrall 3aKpCIIACTCI Ha MNPAKTUYCCKHUX 3aHATHAX, Ha KOTOPBIX
BBINOJIHSIOTCS. WHAWBHyaIbHbIC 33JaHUs 110 POHICHHON TeMe. TakKe MpakTUYeCKUe 3aHsTUS
IIPO-BOJAATCA B BUJIE CEMUHAPOB, 1I€JIb KOTOPHIX MAaKCHMaJIbHO JOCTYIHBIM MYTEM (IIPHU ITOMOILIHU
OHJIAMH BU3yaJH3allMd 3apaHee IOATOTOBIICHHBIX MPHUMEPOB IO MaTepuaiaM JICKIIMOHHBIX
3aHATHI). Ha mpakTudecknx 3aHATUSAX TaKKe MPUMEHSIOTCS METOJ KOHTEKCTHOTO OOy4YeHHS,
paboThl B KOMaHIe M MeTOA Case-Study, mo3BoOJSONIME YCBOMTH Yy4eOHBIH Marepuasl MyTéMm
BBISIBJIEHUSI CBSI3EH MCXKAY KOHKPCTHBIM 3HAHHEM MW C€ro INpHMCHCHUCM, a4 TAKXKXC aHaln3a
KOHKPETHBIX CHUTyalluid M MOMCKA PEHICHUN CTYIACHTaMHU. 3aliTa Pe3yIbTaTOB MPAKTHUECKUX
3aJJaHui TPO-XOAMT B BHJIE IUAJIOTA NPETOAABATENS U CTYJCHTA, MPEToAaBaTelieM 3a1al0TCs
KOHTPOJIbHBIE BOIIPOCHI C IIEJIBI0 BBIACHEHHS TJIyOMHBI 3HAHUN CTYJIEHTA MO JaHHOMY pasjeiy,
IIpru 3TOM HpO-6GJII)I B 3HAaHUAX CTyACHTA BOCIOJHAIOTCA AOIMOJHUTCIBHBIMU NOACHCHUSMH,
KOMMEHTApHUSIMU MTPETIOIaBaTelIsl.

CamocTtosTenpHas padoTa CTYIACHTOB CTUMYJIUPYET CTYACHTOB K CaMOCTOSITEIBHOMN
npopadoTKe TeM TO JAWCIUILUIMHE, MOJArOTOBKM K TPAKTUYCCKUM 3aHSATHSIM W HMTOTOBOM
aTTeCTAIlHH.

B kadecTBe OIICHOUHBIX CPEICTB HAa MPOTSHKCHUU CEMECTpa HUCIOJB3YIOTCS: YCTHBIH
ompoc (coOecemoBaHuWe) U TMPAKTUYECKHE 3aJaHUs, BBINOJHIEMBbIE C TMPUMEHEHHEM
MEPCOHATIBHOTO KOMIIBIOTEPA, 3aIIUTA OJYYCHHBIX PE3YIbTATOB.

6 YueOHO-MeTOAMYECKOE 00ecTIeYeHHEe CAMOCTOSITETbHOI PadoThl 00yYaAIOIIUXCS
[Ipencrasneno B npunoxeHuu 1.

7 OneHouHble cpeacrea AJsi IPOBEACHUS I[pOMe)KyTO‘-IHOﬁ aTTeCTallun
HpeI[CTaBJ'ICHBI B I[IPUJIOKCHUHN 2.

8 YueOHo-MeTOoAMYecKOe U HHPOPMALIMOHHOE 00ecTieyeHre TUCIIUILTUHBI (MOTYJI51)

a) OcHoBHas JIMTEpaTYypa:

1. Crenanos, I1. E. [TnanupoBanue sKcriepuMeHTa : yaeOHo-MeToandeckoe mocodue / I1.
E. CremanoB. — Mocksa : MUCUC, 2017. — 22 c¢. — Tekcr : anektponHsiid // Jlanp :
ANIEKTPOHHO-OnOmMoTeunass cucrema. — URL: https://e.lanbook.com/book/108113 (mata
obpamienus: 20.10.2020). — Pexxum gocTyma: st aBTOPHU3. MOJIB30BATEIICH.

0) JlomotHuTeEIBHASI TUTEPaTypa:
1. ®uxtenronsiy ["M. OCHOBBI MaTeMaTHUYECKOTO aHaIM3a [DJIEKTPOHHBIN pecypc:
VYuebuuk. Yacts 2. 9-e m3a..crep. — CII6.: UznarensctBo «Jlawb», 2008. — 464 c.: .

(YaeOHuku JUTSt BY30B. CnenuanbHas JTUTEpATypa). Pexxum JOCTyMa:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=411. ISBN 978-5-9511-0010-8
(O6muii) ISBN 978-5-8114-0191-8 (4. 2).

B) MeToauveckne yKasaHus:

1. Illankun, A. C. 3agaun ¢ peuieHUsIMU IO BbICIIEH MaTeMaTHKe, TEOPHUH BEPOSITHOCTEH,
MaTeMaTHYECKOM CTaTUCTHKE, MaTeMaTudeckoMy nporpammupoBanuio / [llankun A.C., [llankux
B.A., - 8-¢ u3n. - Mocksa :JlamkoB u K, 2017. - 432 c.: ISBN 978-5-394-01943-2. - Tekcr
anektponHbIi. - URL: https://new.znanium.com/catalog/product/430613



r) [IporpammHoe oG6ecnneuenue u UHTEepHET-pecypehbI:

IIporpammHoe o6ecnieyenne

Haumenosanue [10

Ne norosopa

Cpok aeicTBus JIULIEH3UN

MS Office 2007
Professional

Ne 135 o1 17.09.2007

0eccpovHO

NI Developer Suite

K-118-08 ot 20.10.2008

0eccpovHO

IIpodeccnonanbubie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca

CchUIKa

Harmwmonanbuasa

(PUHII)

MH(pOPMAaLIMOHHO-aHAIUTHYECKAs
cucrtemMa — Poccuiickuii MHIEKC Hay4HOrO LIUTHPOBAHUSA

URL:
https://elibrary.ru/project_risc.asp

[Touckosas cucrema Axkanemus Google (Google Scholar)

URL.: https://scholar.google.ru/

Wudopmannonnas cucrema - EnuHOe OKHO JocTyma K
MH(pOPMAaLMOHHBIM pecypcam

URL: http://window.edu.ru/

9 MaTepHaJILHO-TEXHHYECKOE o0ecneueHne JUCIUIIIHHBI (MOIYJIf)

MaTepI/IaJILHO-TeXHI/I‘leCKOC obecnieyeHne JUCHUIIIIMHBI BKIIFOYACT:

1. JlexuuoHHas ayauTOpHS.

MpeICcTaBICHMS HH(OPMAIIUH.

2. KoMmbroTepHBI KJjacc.

My.]'[LTHMe,I[HﬁHBIe cpeacrBa XpaHCHUS,

nepeaadyn u

Ilepconanpupie KommbroTepsl ¢ maketom MS  Office,

nporpammubIM obecrieuennem National Instruments LabView, Beixomom B HTEpHET 1 € 10CTyIIOM
B 2JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

3. Tlporpammuoe obecrieueHue mpernoaaBareis. [IpuMepsl Mojenel pacrpeaciieHuH,
BBINIOJIHEHUS JTA0OPAaTOPHBIX paboT ¢ Bu3yanu3aiuei amst LabView.

4. Ayautopuu IUIsl CaMOCTOSITENIEHOW PabOThI: KOMITBIOTEPHBIE KJIACCHI; YNTABHBIC 3JTBI
OMOIMOTEeKH, MepCoHaNbHbIe KoMIblTepbl ¢ maketom MS Office, Beixogom B HHTEepHET U C
TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeIbHYIO CPETY YHUBEPCHUTETA.




IIpunoxenne 1

Y4eOHO-MeTOAMYECKOE 00ecTedyeHHe CAMOCTOSATeIbHOM PadoThl 00y4arOINX sl

Pa3nen
(TeMa TUCHMILINHBI)

Bun camocrosTenbHOU
paboTel (N TembI)

Dopmbl
KOHTPOJIA

OO0wue ceenenus 0o
IKCIIEPUMEHTE

- CaMOCTOSITEJIbHOE U3YYCHUE
JIUTEPATYPHBIX HCTOUHHUKOB;
- IOBTOPEHUE JIEKIIMOHHOTO
MaTepuaa;
- TIOITOTOBKA K BEITIOJTHEHHUIO
MPAKTUYECKUX 3aJaHHUI;

Beinonnenue
3a/IaHNM Ha
MPAKTUYECKHUX
3aHATUAX, YCTHBIN
orpoc
(cobecenmoBanme).

KoppensaunoHnHslii aHanu3

- CaMOCTOSITEJIbHOE U3YUYCHUE
JIUTEPATYPHBIX HCTOUHHUKOB;
- IOBTOPEHUE JIEKIIAOHHOTO

MaTepuaa;
- TIOITOTOBKA K BEITIOJTHEHHUIO
MPAKTUYECKUX 3aJaHHUI;

Beinonnenue
3a/laHu Ha
MPaKTUYECKHUX
3aHATUAX, YCTHBIN
onpoc
(cobecenoBanue).

Perpeccronnsiit ananmus

- CAMOCTOSITEIbHOE U3YUYECHHE
JUTEPATYPHBIX HCTOUHHUKOB;
- IOBTOPEHUE JIEKIIAOHHOTO
MaTepuaa;
- TIOATOTOBKA K BEITIOJTHEHHUIO
MPAKTUYECKUX 3aJaHHUI;

Beinosinenue
3a/IaHUM Ha
PaKTUYECKUX
3aHATUAX, YCTHBIN
onpoc
(cobecenoBanue).

JlucriepCHOHHBIN aHAIN3

- CAMOCTOSITEIbHOE U3YUYECHHE
JIUTEPATYPHBIX HCTOUHHUKOB;
- IOBTOPEHUE JEKIITUOHHOTO

MaTepuaa;
- MOJATOTOBKA K BBHITTOJIHEHHIO
MPAKTUYECKUX 3aJaHHUI;

Beinosinenue
3a/IaHUM Ha
MPaKTUYECKUX
3aHATHUAX, YCTHBIN
onpoc
(cobecenoBanue).

9KCHepI/IMCHTaJIBHBIe
MCTOABI ITIOMCKA ONITUMYMa

- CAMOCTOSITEJIbHOE U3YUYECHUE
JINTEPATYPHBIX UCTOYHUKOB;
- IOBTOPEHUE JEKIITUOHHOTO
MaTepuaa;
- MOJATrOTOBKA K BBHITTOJIHEHHIO
MPAKTUYECKUX 3aJaHHUI;

Brimosninenue
3a/IaHNM Ha
MPaKTUYECKUX
3aHATHUAX, YCTHBIN
onpoc
(cobecenoBanue).

OKCIEpTHBIN aHAJIN3

- CAMOCTOSTEIIFHOE H3YUCHHE
JIUTEPATYPHBIX HCTOYHUKOB,
- IOBTOPEHUE JIEKIIMOHHOTO
MarepHana;

Brimosninenue
3a/IaHNUM Ha
MPAKTUYECKUX
3aHATHUAX, YCTHBIN
ornpoc
(cobecenoBanue).

NTOroBeiii KOHTPOJIB
(3auér)

- CAMOCTOSTEIIFHOE H3YUCHHE
JIUTEPATYPHBIX HCTOYHUKOB,
- IOBTOPEHUE JICKIIMOHHOTO
MarepHaa;

Brinonnenune
3aJaHHUs HTOTOBOTO
KOHTPOJIA




Ipuio:xkenne 2
OueHoYHBIE CpPeICTBA /15 NPOBeIEHUs] POMEKYTOUHOI aTTecTaluu

a) [lnanupyemblie pe3yJbTaTbl 00yYeHHs] U OLIEHOYHBbIE CPeACTBA JIs MPOBeIeHHUs
MPOMEKYTOYHOM ATTeCTALMHU:

Kon WNunukaTop nocTuKeHus
OueHouHbIe CpeicTBa
MHIMKaTOpa KOMIIETEHIIUU

OIIK-2: CnocobeH caMOCTOSATEILHO IpOBOAUTL OSKCICPUMCHTAJILHBIC HCCICAOBAHUA U
HCIIOJIb30BATh OCHOBHBIC ITIPUCMBbI 06pa6OTKI/I " IPCACTABJICHUS ITOJTYUYCHHBIX TaHHBIX

OIlK-2.1 PaccmarpuBaer ITepeueHp BOPOCOB K 3a4eTy
BO3MOJKHBIC BAPHAHTHI 1. Omnpenenenue ciay4aiiHON BETUYUHBI.
2. Tlousarue OIIBITA, HaOJIIOICHU,

peleHus 3a1a4u,
JKCIIEPUMEHTA, COOBITHS, BEPOSTHOCTH,

00BEKTa IKCTIIEPUMEHTA, (PYHKIIUHU LIEIH,
(hakTopa B SKCIIEPUMEHTE, BHIOOPOUHOM
Y TCHEPATLHON COBOKYITHOCTH H T.J.

3. Kiaccudpukanus ciayyailHbIX BEIUYUH
10 Pa3JMYHbIM CBOMCTBAM.

4. Knaccudukanus COOBITUH 1o
pa3JIMYHBIM CBOMCTBAM.

5. HeszaBucumpie  coObitus.  IlpaBumma
CJIOKCHHSI I YMHOXXCHHSI BEPOSITHOCTEH.

6. buHOMUHaNbHBIE ClTyyaiiHble BEJTMYMHBI,
BEpPOSITHOCTh HaOMoAeHUsT kK coObITHIT B
N-HOM KOJIMYECTBE OIBITOB.

7. bunomuHanbHOE pacrnpeneneHue.
BepositHocTh HabOmI01eHHS HE MeHee (He
6onee) k coObITHIT B Nn-HOM KOJUYECTBE

OLCHUBasA UX JOCTOMHCTBA
N HEJOCTAaTKHU.

OTIBITOB.
8. VYcnoBmas  BeposTHOCTh.  Teopema
beiieca.  JlepeBo  pelleHMil  IIpu
HEU3BCCTHHBIX Ha4daJIbHBIX
IPEIIOCHUIKAX. [IpoBenenue

TOBTOPHBIX OIBITOB ISl TIOBBIIIICHUS
BEPOSITHOCTH HAOIOICHUS COOBITHSI.

9. PekoMeHayeMble TpaBHJIA ITOCTPOCHHS
TUCTOTPaMM. [Tonstue byHKIIIN
IUIOTHOCTH pacnpeneneHus
BEPOATHOCTH, €€ CBOMCTBA.

10. IleHTp pacmpeeieHuss U ero TOYCUHBIC
OLIEHKH — CpeAHee, MeauaHa, MO/a,
CpPEIMHHOE 3HAaYCHHE. Cpennee
3HAQUYEHHE JIBYX CIYYalHBIX BEJTUYHH.

11. Pa3bpoc pacmpeneneHuss U €ro OIICHKH
——  Jucrepcus, MEKKBapTHJIbHBIN
WHTEpBaJl, MUHUMAKC. [lucnepcust aByx
CIIy4alHBIX BEJIMYUH.

12. UnTepBanbHOE OLICHUBAHUE
MaTEeMaTUYCCKOr0 OXKUIAHUS.




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.
33.

HuTepBanbHOE OIICHUBaHHE
TE€HEPAIBHOU JUCIIEPCUM.
CpaBHeHue MaTeEMaTHYECKOTrO

OXHUJaHUus ¢ KOHCTaHTOH. CpaBHEHHE
JIBYX MaTeMaTHYECKUX OXKHUIAHUM.
Kpurepuii ManoBepOATHOIO OTKJIOHEHUS
JUISL KCKITFOUEHUS OLTMOOYHBIX TAaHHBIX.
WHTepnonsiiMoHHble  METOABl  JUIs
3aroTHEHUS MPOIMYIEHHBIX
HAOJIOACHNN HENpephIBHON CIy4aiiHOU
BenuunHbl. HopMupoBanue ciaydaiHbIX
MIPOIIECCOB 110 BPEMEHH.

Koaddumment xoppensuuu: dopmyna
pacuéra, rpaduveckasi HHTepIpeTaIus.

[IpumeHnenue kod(durmenra
KOPPEIISIIAH TUTST OTIpeIeIICHUS
NEPUOIUYHOCTH (PYHKIINH.

[Ipumenenue kod¢pdunmenTa

KOppEJSIIAK 1T ONPEACTICHUS CIBUTA
ba3z Mexay — QyHKOMSIMH  OJHOTO
nepuoa.

[IpumeHnenue kod(durmenra
KOPPEJSIIIAK JUTSE OTIPEJICIICHUST BPEMCHH
peakiuu 00beKTa Ha BO3/ICICTBHE.
[ToHsiTHE MAEaNBbHON JIMHUU PETPECCHUMU.
MeTo1 HaMMEHbBIIIUX KBAAPATOB.
ITepexom k HOBOMYy Oasucy Juis
pa3IMYHBIX PETPECCUOHHBIX MOEIEH.
HopmupoBanue BXOIHBIX IapamMeTpoOB
yYpaBHEHHUS PETPECCUU.

Onpenenenue KO3 (HULIMEHTOB
pPErpecCUOHHOM  MOJENH  METOJIOM
HaWMEHBIINX KBaJIPATOB.

OmneHka  KauecTBa  PErpecCHOHHOM

Moienu —  paboOTOCOCOOHOCTh U
a/IeKBaTHOCTb.
MuHnMu3anus ypaBHEHUS

PErPECCUOHHON MOJEIN — UCKIIOUYEHUE
HE3HAYAIllUX CJIAraeMbIX.

OcHOBHBIE  LIEIM  JIUCHEPCHOHHOTO
aHalM3a CiaydariHbIX BelnudMH. [lopsaok
MIOATOTOBKH JTAHHBIX TUTSt
JUCIIEPCUOHHOTO aHAIIN3A.

[opsimox mpoBeneHust 0JHO()AKTOPHOTO
JVCIIEPCUOHHOTO aHAJIN3A.

[opsimox mpoBeneHus: 1ByX(akTOPHOTO
JVCIIEPCUOHHOTO aHAJIN3A.

JIuHeNHBI METOJ IIOMCK JKCTpeMyMma
GbyHKIUH.

I'paguenTHbIi METOJ TIOKCKa
IKCTpeMyMa () yHKITHH.

Merox KpyToro BOCXOKIACHUS.
CUMILIEKCHBIN METON IIOUCKA




IKCTpeMyMa () yHKITHH.

34. Merton ciny4aifHOTO TIOMCKa SKCTpeMyMa
byHKIHIH.

35. DKCHepTHBIE METOJbI aHAM3a JaHHBIX.
O6nacTh NpUMEHEHUsI.

36. Pacuér  coriacoBaHHOCTH  MHEHHU

IKCTIEPTOB yepe3 ko3 puImeHT
Koppemsiuu CnupMeHa.
37. Pacuér cornmacoBaHHOCTH MHEHHIA
AKCIIEPTOB qyepes K03 punreHT
koppemsiu Konnana.

OIIK-2.2 [Tpumenser criocoObI | Beimonnenue 1a60paTOPHBIX u
06paboTku U | TPAKTUYECKHUX 3aJlaHuil C UCIOJIb30BaHUEM
NpeCTaBICHHS CHEIUAIM3UPOBAHHOTO MIPOrPaMMHOTO
MOJIyYEHHBIX JAaHHBIX U obecneteHms
OIICHKHU MOTPEITHOCTH
pe3yIbTaToB

0) [lopsiok npoBeaeHUsI MPOMEKYTOYHON ATTECTAIlUM, TOKA3aTeJIH U KPUTEPUH
OllEHNBAHMS:

[IpomexyTouHas aTTecTanus 1Mo AUCHUIUIMHE BKIIIOUAET TEOPETUYECKUE BOTIPOCHI,
MMO3BOJIAIOIIUE OUCHUTh YPOBCHDb YCBOCHUA O6y‘~IaIOHII/IMI/IC$I 3H8,HI/II71, U MMPAKTUYCCKUC 3adaHus,
BBISBJISIIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIaICHUHN, MPOBOIUTCS B opMe 3a4éTa B
KOHIIE Kypca.

Meroanueckue ykazaHusl 1J1s1 TOATOTOBKHU K 3a4€Ty: JUIsl IOJTOTOBKH K 3a4€Ty CTYJAEHT
AOJIKEH OCBOUTH BCC N3Yy4aCMbIC TCMbI, B TOM YHCJIC U OTBCACHHBIC IJId CAMOCTOATCIIBHOTO
W3Y4EHHUsI, BEIIOTHUTH U CAATh BCe PabOTHI.

IToxa3aTenu U KpUTePUHU OLleHUBAHUSA 324éTAa:

Ha «3aumenoy:

CTyneHT oTBeYaeT Ha TEOPETUUYECKHI BOIPOC U BBIMOIHSET XOTS Obl OTHO MPAKTUYECKOE
3aJlaHue WK BBIMOIHIET 00a MPaKTUUECKUX 3aJaHusl 0e3 OTBETa Ha TEOPETUUYECKHM BOIPOC.
Hwmeer npezcTaBieHne 0 TOM, KakuM 00pa3oM 3aJaHus JOJKHBI ObUIH Obl OBITH BBIITOJHEHBI.



