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JIMcT akTyajm3anuu padoueil mporpamMmbl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa 1 0100peHa s peanusaruu B 2026 - 2027
y4eOHOM TroJTy Ha 3aceqaHuu Kadeapbl DIEKTPOHUKU ¥ MUKPOAICKTPOHUKU

IIporokonm ot 20 r. No
3aB. kadenpoii J.}O. Ycartsrit

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM roj1y Ha 3acedaHuu Kadeapbl DIEKTPOHUKU ¥ MUKPOIICKTPOHUKU

IIporokonm ot 20 r. No
3aB. kadenpoii J.}O. Ycartsrit

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4e0HOM roJly Ha 3aceJaHuH KaQeapbl DISKTPOHUKH U MUKPOIICKTPOHUKU

[Iporokon ot 20 . Ne
3aB. kadenpoit J.YO. Ycarebrit

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM oy Ha 3aceaHuu Kageapsl DIECKTPOHUKH U MUKPOIIEKTPOHUKU

[Iporokon o 20 . Ne
3aB. xadenpoii J.YO. Ycarerit




1 e ocBOeHUsT TUCUMIIMHBI (MOLYJIs1)

[lenpto ocBoeHUs: AUCHUTUIHHBI «OCHOBBI 00pPaOOTKU IKCIEPUMEHTATBHBIX JTAHHBIX)
SBJISICTCSI BOCIIUTAHWE W Pa3BUTHE y OOYyYaIOMMXCSA YMEHUM M 3HAHWUW, HEOOXOIMMBIX JIJIS
aHaJM3a JKCIEPUMEHTAIBHBIX JAHHBIX M COCTaBJICHHS OOOCHOBAaHHBIX BBIBOJOB IO €rO
pe3ynbTaTam.

2 MecTO AMCHUILINHBI (MO1YJI1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMmbl

Juctumumaa OCHOBBI 00paObOTKH SKCIEPUMEHTAIBHBIX JTAHHBIX BXOJUT B 00s3aTEIbYIO
YyacTh y4eOHOro 1m1aHa 00pa3oBaTeIbHONW MPOrPaMMBI.

Jns  wW3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(OpPMHUPOBAHHBIE B PE3yJIbTATE U3YyUCHUS IUCLUILINH/ IPAKTUK:

WNudopmarrka u nHPOPMALMOHHbBIE TEXHOJIOTHH

Marematuka

NHOoCTpaHHBIN A3BIK

3HaHusA (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBEI OyayT
HEO0XOAUMBI /ISl U3YUEHUS TUCIMILINH/TIPAKTHK:

MeTtponorus u cpeicTBa U3MEPEHUIN

MerToabl U cpeicTBa JUarHOCTUPOBAHUS

BeinonHenue u 3ammuTa BbIITYCKHON KBaNU()PUKALMOHHON paboThI

CpenctBa nepegaun nHGOpMAIHH

3 Komnerenuuu ody4aouierocsi, gopmMupyembie B pe3yJbTaTe 0CBOCHHA

AUCHMILINHBI (MOAYJIs) M IJIAHUPYeMbIe pe3y/ibTaThl 00y4eHusl

B  pesynmbrare  ocBoeHMs =~ OUCHUIUIMHBL  (Moayis)  «OcHOBBI  00pabOTKH
OKCIEPUMEHTAJIbHBIX  JAaHHBIX » oOywarouuiics Jo/bkeH  o0janaTh  ClEeNyHOIIMMU
KOMIIETEHIMSIMU:

KO)I HHAUKATOopa I/IHILI/IKaTOp JOCTHIXKCHUSA KOMIICTCHIIN

OIIK-2 CnocobeH caMOCTOSATEIBHO ONpOBOAUTL OKCIICPUMCHTAJIBHBIC HCCICAOBAHUA U
HCITI0JIb30BaTh OCHOBHBIC ITPHUEMbI 06pa6OTKI/I 1 NpEACTABJICHUS ITOJTYYCHHBIX JaHHBIX

OIlK-2.1 PaccmarpuBaer BO3MOXKHBIE BapHaHTBl PEIICHMs 3aJadd, OLICHHUBAas MX
JIOCTOUHCTBA U HEJIOCTATKH
OIlK-2.2 ITpumensier cnoco6b 00pabOTKM U MPEAICTaBIECHUS MOTYYEHHBIX JAHHBIX U

OLICHKH MOIpCINHOCTH PE3YJIHLTATOB




4. CTpyKTYypa, 00bEM U COlep KaHHe THCHUIITHHBI (MOTYJIs1)
OO0mmast TpyTI0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacos, B TOM

HHUCJIC:

— koHTakTHas padora — 40,05 akax. 4acos:
— aynuTopHas — 38 aKkaj. 4acos;

— BHeayautopHas — 2,05 aka. 4acos;

— camocTosTenbHas pabora — 67,95 akaj. 4acos;

— B (hopMe mpakTHyeckoi moaAroToBku — 0 akaj. yac;

®dopma aTTecTaluu - KypcoBasi paboTa, 3a4eT ¢ OLIEHKOU

AynutopHas s
. KOHTaKTHas paboTta E = dopma TeKyIero
=
B aKkaJ. yacax 3] Bu KOHTPOJISI
Pazyien/ Tema 3 (B axan. uacax) == A y B Kon
S 3 © | camocTosITEeNbHON | yCIIEBaeMOCTH U
JUCLUTUTAHBI 5 £ o . | KommereHIuu
@) g 5 pabdoTsl MPOMEXYTOYHOH
Tlek. mab. | mpaKT. z9 aTTeCTalHH
3aH. 3a8H. | O &
1. OO6mme cBexeHus 00
HKCTIIEPUMEHTE
11 ITonsaTus u
orpeieNieHHs
o Yrenue Beinmonnenue u
mucuumuinHbl.  CrydaiiHas .
JUTEpaTyphl, onucanue 3aganuii | OIIK-2.2,
BEJINYNHA, coOBITHE, 0,5 0,5 1
MOATOTOBKA K | utst TaGOpaTOPHBIX OIIK-2.1
HaOII0ACHUE, BBIOOpKA, .
3aHATUAM 3aHATHH
TeHepajbHas
COBOKYITHOCTb,
1.2 Tumel  ciydaliHBIX
BEJINYMH, THIIbI u Yrenue Brinmonnenue u
KnaccuuKamus COOBITHH, 05 05 1 TUTEPaTypPHI, OIMCaHuE 3aJaHuil OIIK-2.1,
OLIEHKH BEPOATHOCTEN ' ' MOATOTOBKAa K | y1s maboparopubix [  OIIK-2.2
HAOJMIOICHUS  CITydyaitHO# 3aHATHSIM 3aHATHHN
BEJINYHHBI.
1.3 Beposaraoctu Yrenue Brinmonnenue u
HE3aBUCHMBIX  COOBITHI. 1 |o.s/0.5m 1 JUTEPATYPBI, onucanue 3amanuii [ OIIK-2.1,
bunomMunaneHOE MOATOTOBKA K | JUTsT TaGOPaTOPHBIX OIIK-2.2
pacrpeneneHue. 3aHATUAM 3aHATHH
14 Beposaraoctu Urenue Breimonnenue u
3aBUCUMBIX coObITHil| 7 05 l05/0.51 1 JUTEPATYPBI, onucanue 3amanuii [ OIIK-2.1,
(ycinoBHbBIE BEpOSTHOCTH). ' e MOATOTOBKA K | uist maboparopubix [ OITK-2.2
JepeBo pemienuii. 3aHATUSAM 3aHATHH
15 HenpepsiBubie
ciyyaiiHble BEJIMYHHBL.
T'ucrorpamma Yrenue Bemmonnenne u
pacnpenencHus. DyHKIUA 1 11U 5 JIUTEPaTypBHl, onucanue 3aganuii | OIIK-2.1,
IUIOTHOCTH pacIpeleNeHus MOATOTOBKA K | JUTsT TaGOPaTOPHBIX OIIK-2.2
BEPOSITHOCTH. 3aHATHIM 3aHATHH
BepostHocTh HaOMOACHUS
HENPEPBIBHOW  CIIy4ailHOM
Urenue Brinonsenue u
1.6 enrp, pasbpoc .
JUTEPATYPHI, onucanue 3aganuii | OIIK-2.1,
pacmpeneneHus W HX 0,5 (0,5/0,51 1
HOATOTOBKA K | mabopatopueix | OIIK-2.2
OLICHKH. 0
3aHATUSIM 3aHATHH
1.7 Teopemsl u UYrenue Bemmonnenue u
MaTeMaTHYECKOM 05 10.5/0.51 1 JUTEPATYPHI, onucanue 3aganuii | OIIK-2.1,
OKUJaHUH U TeHEPaIbHOMI ' e MOJArOTOBKA K | JUIA MPAKTUYECKUX OIIK-2.2
JIUCTIEPCUH. 3aHATUIM 3aHATHH




1.8 JloBepurenbHOE

OLICHMBAHUE  IapaMeTPOB Urenue Beinonnenue u
TeHepaIbHOI 05 | 1/0.51 5 JUTEPATYPHI, onucanue 3aganuii |  OIIK-2.1,
COBOKYITHOCTH. ' ’ MOJArOTOBKA K | I MPAKTUYECKUX OIIK-2.2
Craructuka  CTBIOJICHTA, 3aHATHAM 3aHATHH
craructuka [lupcona.
1.9 TIpoBepka THMIOTE3BI O
paBeHCTBe
MaTeMaTHYECKOTro Urenue Brimonnenue u
OKUTaHUs KOHCTaHTE. 05 |0.5/0.51 1 JUTEPATYPBHI, omucanue 3ananuii [ OIIK-2.1,
IIpoBepka rHMOTE3BI O ' B MOJrOTOBKa K | Juist mpaktuyeckux | OIIK-2.2
paBeHCTBe JIBYX 3aHATHIM 3aHSITHI
MaTeMaTHYECKUX
0>KMJJaHUH.
1.10 Hckmrouenune Urenue Brimosaenne u
OLIMOOYHBIX ~ U3MEPEHHH. 05 05 1 JUTEPATYPBI, onucanue 3aganuii [ OIIK-2.1,
3arnonHenne ! ! MOJITOTOBKA K | IUTs 1ab0OpaTOpHBIX OIIK-2.2
MPOIYIIEHHBIX JaHHBIX. 3aHATUAM 3aHATHH
Hroro mo pasneny 6 6/411 12
2. KoppensunoHHbIH aHaIH3
Urenue Brinonnenue u
2.1 [TonsTue N
JUTEPATYPHI, onucanue 3agannii |  OITK-2.1,
ko3 duiruenra 0,5 1
HOATOTOBKAa K | Ju1s naboparopubix [  OIIK-2.2
KOppEJISIHY. N
3aHATHSM 3aHATHIH
2.2 ABTOKOppEIALMOHHAS
P HEECK II-IIG woa Urenue Beimonnenue u
Y ’ P JUTEpaTyphl, onucanue 3aganuii | OIIK-2.1,
CUTHaja o 1 1/11 2
. MOJITOTOBKA K | IUTs 1ab0paTOpHBIX OIIK-2.2
ABTOKOPPEISIIHOHHON N
3aHATHUAM 3aHATHH
($yHKIMU.
2.3 B3aumuas
KOppEJSALMOHHAS
¢yakuus. Ilouck casura Urenue Brinonnenue u
1o ¢aze MEeKAY CUTHAJIAMU 1 ' 2 TUTEPaTypPHI, ommcanue 3amannid [ OIIK-2.1,
110 KOPPEJALMOHHON MOJIrOTOBKA K | IUIsl 1a00OpaTOPHBIX OIIK-2.2
¢ynkiuu.  Ompenenenue 3aHATHIM 3aHATHHA
MHEPLUUOHHOCTH  O0BEKTa
1o KOpPEJSILIMOHHON
Hroro no pasneny 25 | 221 5
3. PerpeccuonHsIl aHaU3
YreHnue Brinmonnenue u
3.1 Tlonstue JIUHAN .
JUTEpaTyphl, onucanue 3aganuii | OIIK-2.1,
perpeccuu. Meton 1 1
MOATOTOBKA K | JUTsT TaGOPaTOPHBIX OIIK-2.2
HaWMEHBIINX KBaJIPATOB. o
3aHATHIM 3aHATHH
3.2 Tlepexon K HOBOMY Urenune Brinonnenue u
Oazucy. Hopmuposanue 1 1 1 JUTEpaTypHl, onucanue 3aganuii | OIIK-2.1,
napaMeTpoB YpaBHEHHUS MOATOTOBKA K | uist maboparopubix [ OIMTK-2.2
perpeccuu. 3aHATUAM 3aHATHH
3.3 Omnpenenenue
peat Urenue Brinonnenue u
K03 GUIIIEHTOB .
JIUTEPATYPHL, OIMMCaHUE 3aJaHui OIIK-2.1,
YpaBHCHHSI pPErpeccud B 1 111 3
MOATOTOBKAa K | y1st maboparopubix [ OINK-2.2
COOTBETCTBHH C METOJOM M
3aHATHIM 3aHITHI
HAMMEHBIINX KBAJIPATOB.
3.4 Amnammz pe3ynabTaToB
pacuéra K03 GHUIHUEHTOB
ypaBHEHHS perpeccuH. Yrenue BeimosHeHne 1
Ucknrouenne He3HAYMMBIX 1 VN 3 JTUTEPaTypPHI, onucanue 3aganuii | OIIK-2.1,
KOMIIOHEHT, OIIpe/ieieHue MOATOTOBKA K | ist maboparopHeix [ OIMTK-2.2
a/IeKBaTHOCTH, 3aHATHSIM 3aHATUH
paborocnocobHoCTH
ypaBHEHHSI.
Hroro no pazneny 4 321 8

4. lucriepcUOHHBIN aHaNU3




4.1 CyTh AMCIIEPCHOHHOTO

Urenue Brinonsenue u
aHanu3a. [IpeAnochUIKU K .
JUTEPaTypBHl, OIMCaHUE 3aJaHuil OIIK-2.1,
JTUCTIEPCHOHHOMY aHAaJIH3Yy. 1 1 3
M MOATOTOBKAa K | uist maboparopusix [ OITK-2.2
OnHodaxkTopHbIH N
N 3aHATHIM 3aHSTHIT
JICHEPCUOHHBINA aHAJIH3.
Urenue Brimonnenue u
4.2 JBydakTopHbIit 05 Ui 3 JUTEPATYPBI, omucanue 3amanmii [ OITK-2.1,
JTUCTICPCHOHHBIN aHAaJIH3. ' MOJrOTOBKa K | it naboparopueix |  OIIK-2.2
3aHITHUSIM 3aHSITHI
Hroro no pazueny 15| 2/11 6
5. OKcnepUMeHTaIbHbIE
METO/Ibl TIOMCKA ONTHMyMa
5.1 OO6mme cBemeHus o0
H A Urenue Brimonnenue u
IKCTIEPUMEHTANTBHBIX .
JUTEPaTypBHl, OIMCaHuE 3aJaHMil OIIK-2.1,
METOoJaxX [IOHCKA 0,5 1
MOJroTOBKa K | it maboparopueix |  OIIK-2.2
9KCTpEMyMa ¢byHKIMU N
3aHATUAM 3aHSITHI
LEIH. Ob6nactu
N Urenue Brinonnenue u
5.2 Merox JHMHEHRHOrO Ny
JUTEPATYPHI, onucanue 3agannii |  OITK-2.1,
HOHCKa JKCTpEMyMa 05| /1K1 3
HOATOTOBKAa K | Ju1s naboparopubix [  OIIK-2.2
(hyHKIUH. N
3aHATHSM 3aHATHIH
. Urenue Brinonnenue u
5.3 T'paguieHTHBIH MeTOJ Ny
JUTEPATYPHI, onucanue 3agannii |  OIIK-2.1,
HOHCKa JKCTpEMyMa 05| /1K1 3
HOATOTOBKAa K | Juis naboparopubix [  OIIK-2.2
(hyHKIUH. N
3aHATHSM 3aHATHIH
Urenue Brinonnenue u
5.4 Meton KpPYTOTo .
JUTEPATYPHI, onucanue 3agannii |  OITK-2.1,
BOCXOICHHSI (cmycka) 0,5 1/11 4
HOATOTOBKAa K | Juis naboparopHbix [  OIIK-2.2
Yuncona-bokca. o
3aHATHSM 3aHATHIH
o Urenue Brinonnenue u
5.5 CumruiekcHbIi MeTOJ N
TUTEPaTypPHI, OIMCaHuE 3adaHuil OIIK-2.1,
MOUCKA IKCTpEMyMa 0,5 1/11 4
MOATOTOBKAa K | Jy1s maboparopusix [  OIIK-2.2
¢byHKIMY. N
3aHATUSIM 3aHATHI
o Urenue Brinonnenue u
5.6 Meron ciyuaitHOTO .
TUTEPaTypPHI, OIMCaHuE 3adaHuil OIIK-2.1,
MOUCKA IKCTpEMyMa 0,5 1/11 4
MOATOTOBKAa K |1 maboparopusix [  OIIK-2.2
¢byHKIMY. N
3aHATHSIM 3aHATHI
HWroro mo pasaeny 3 5/51 19
6. DkcrepTHBIN aHaIM3
Yrenue Brinmonnenue u
6.1 OO6mwme cBeneHus o0 .
JUTEpaTyphl, onucanue 3aganuii | OIIK-2.1,
9KCIIEPTHOM aHaju3e. 0,5 3
MOATOTOBKA K | JUTsT TaGOPaTOPHBIX OIIK-2.2
O6nactu NpUMEHEHUs!. o
3aHATHIM 3aHSTHI
6.2 Onpenenenue
ezt N Urenue Brinonnenue u
COTJIACOBAaHHOCTH MHEHHH .
JIUTEPATYPHL, OIMMCaHUE 3aJaHui OIIK-2.1,
9KCIIEPTOB. 1,5 1 4
MOATOTOBKAa K | y1st maboparopubix [ OINK-2.2
Kosdduiuenrsr N
3aHATUSIM 3aHITHI
koppessiiuu  CriupMdHa U
Wroro no pazneny 2 1 7
7. 3auér
ITogroroBka k CobecenoBanue,
. . OIIK-2.1,
7.1 3auyérHoe 3aHsTHE 10,95 3a4ETHOMY MPaKTUIECKUE OTIK-2.2
3aHATHIO 3agaHus )
HWroro mo pasaeny 10,95
Hroro 3a cemectp 19 |19/141 67,95 320,Kp
KypcoBas padora,
Hroro no gucuumuimmae 19 |19/14H1 67,95 yp P

3a4eT C OLICHKOI




5 Oo6pa3zoBarejibHbIe TEXHOJIOTHH

B npouecce npenonaBanus nucuuiuinHel «llmaHupoBaHUE SKCIIEPUMEHTA» IIPUMEHSIETCS
MOy IbHO-KOMITETCHTHOCTHAS. TeXHOJOTHs. JIEKIMU TpoXomsaT B TpaauimoHHoW (opme. Ha
JICKOIMOHHBIX 3aHATHUAX NTPUMCHAIOTCA 3JICMCHTLI JICKIUU-BU3YyaJIM3alluH, 3a CUCT IIPCACTABIICHUA
YacTH JICKIIMOHHOTO MaTepHaja ¢ MOMOIIBIO 3apaHee MOATOTOBICHHBIX MPE3CHTAIINH, CIIANIOB C
MOMOIIBIO0 MYTBbTHMEIUHHOTO 000PYIOBAHHUS.

JIGKIIMOHHBIN MaTepuall 3aKpervisieTcss Ha NPAKTUYECKUX 3aHATHSAX, Ha KOTOPBIX
BBITIOJIHAOTCA UHAUBUIYaJIbHbIE 3aIaHUS 110 IPOUAEHHON TeMe. TakKe MPaKTUYECKUE 3aHATHS
NPO-BOSITCS B BHJIE CEMHHAPOB, IEJIb KOTOPBIX MaKCUMAIBHO JOCTYITHBIM MYTEM (TIPH TIOMOIIH
OHJIAaH BH3YyalM3allMM 3apaHee IOATOTOBICHHBIX MPHUMEPOB IO MaTepuajaM JIeKITMOHHBIX
3aHATHI). Ha MpakTHYeCKMX 3aHATHSAX TAKXKe MPUMEHSIOTCS METOJ KOHTEKCTHOTO OOydYeHWs,
paboThl B KOMaHIe W MeToja Case-Study, mo3BoJSIOIINE YCBOUTH y4eOHBIH MaTepuai MyTéM
BBEISIBJICHUS CBS3EH MCXKAY KOHKPCTHBIM 3HAHUCM U €ro HNpUMCHCHHCM, a TaKXC aHalin3a
KOHKPETHBIX CUTYallMi U MOWCKAa PEHICHHH CTyIeHTaMH. 3allluTa pe3yjbTaTOB MPAKTHYECKHX
3aJJaHUid MIPO-XOIUT B BHJE IUAJIOTA MPENoJaBaTessl U CTYJCHTa, MPENoJaBaTeIeM 3aJaroTcs
KOHTPOJIbHBIE BOIIPOCHI C IIEJIbIO BBIACHCHHS TNTyOWHBI 3HAHHWH CTYJCHTA MO JAaHHOMY pasfeny,
Ipu 35TOM HpO-6GJII)I B 3HAHUAX CTYACHTA BOCIIOJIHAIOTCA JOIMOJIHUTCIIbBHBIMU ITOSACHCHUAMMU,
KOMMEHTApPHUSMU MPETIOIaBaTellsl.

CaMocTtosiTennbHasi paboTa CTYACHTOB CTUMYJIUPYET CTYJISCHTOB K CaMOCTOSATEIHHOU
npopabdoOTKe TEeM [0 JUCHUIUIMHE, MOJATOTOBKM K IPAKTHYECKUM 3aHSITHSIM W HTOTOBOM
arrecralun.

B kayecTBe OLIGHOYHBIX CPEICTB Ha MPOTSDKEHHUH CEMECTpPa HCIOJIBb3YHOTCS: YCTHBIN
onpoc (cobecemoBaHWe) W TPAKTHUYECKUE 3a/JaHMs, BBHIMIOJIHSIEMBbIE C TPUMEHEHHUEM
MEPCOHAIBHOTO KOMIBIOTEPA, 3aIUTa TOTYYEHHBIX PE3yIbTaTOB.

6 YueGHo-MeToAMYeCKOe 00ecTiedeHHe CAMOCTOSATEILHOI PadoThI 00yYaIOIHXCS
[TpexncraBneno B mpuiokeHnu 1.

7 OneHO4YHbIE CPeACTBA LISl IPOBeAeHUs IPOMEKYTOYHOM aTTeCTAlNU
[IpencraBneHsl B IPUIOKEHUH 2.

8 YueOHO-MeTOANYECKOE M HH(POPMALIMOHHOE 00ecTiedeHHe JUCHUTLIMHBI (MOLYJI51)
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E. CremanoB. — Mocksa : MUCHUC, 2017. — 22 c. — Teker : snekrponHslit // Jlanp
SJIEKTPOHHO-OnOMmoreunass cucrema. — URL: https://e.lanbook.com/book/108113 (mara
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Hocoga, 2019. - 139 c. —
URL:https://newlms.magtu.ru/pluginfile.php/1644725/mod_resource/content/1/OcaoBbi%20Muk
pornporieccopHoii%20trexuuku.pdf — Pesxxum nocTyma: asst aBTOpU3. MOJIb30BaTEICH.

2. @uxtenronbll ["M. OCHOBBI MaTeMaTHYECKOTO aHanu3a [DIEKTPOHHBIN pecypc]:
VYuebnuk. Yacte 2. 9-¢ usn.,crep. — CII6.: MznatensctBOo «Jlamby, 2008. — 464 c.: un.
(YueOuuku JUIS BY30B. CrneunanbHas JUTEpaTypa). Pexum JOCTYyIIA:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=411. ISBN 978-5-9511-0010-8
(O6mmit) ISBN 978-5-8114-0191-8 (Y. 2).



B) MeToauyecKkue yKa3aHus:
1. HMankun, A. C. 3aiauu ¢ pelIeHUs MU 1O BbICIIEH MaTEMAaTUKE, TEOPUN BEPOSTHOCTEH,

MaTeMaTHYECKOM CTaTHCTHKE, MaTeMaTndeckomy mporpammupoBanuio / [llankun A.C., ankun
B.A., - 8-¢ u3a. - Mocksa :JlamkoB u K, 2017. - 432 c.: ISBN 978-5-394-01943-2. - Tekcr
snekrponnsiid. - URL: https://new.znanium.com/catalog/product/430613

r) [Ilporpammuoe ob6ecnieuenue u UnTepHeT-pecypcebi:

IIporpammHoe oGecnieueHue

Haumenosanue [10 No norosopa CpoK 1eCTBUS JIULICH3UU
MS Office 2007 |y, 135 o 17.09.2007 BeccpouHo
Professional

NI Developer Suite |K-118-08 ot 20.10.2008 0eccpouHo

IIpodeccnonanbubie 0a3bl JTAHHBIX U HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
Haszeanue kypca Ccblika

Nudopmarmontas cucrema - EIuHOE OKHO JocTyma K URL: http://window.edu.ru/
nHGOPMAIMOHHBIM pecypcam
ITouckoBass cucrema Axkagemus Google (Google

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

Scholar)

HaI_II/IOHaJ'II:HaSI I/IH(l)OpMaI_II/IOHHO-aHaJ'II/ITI/I‘{eCKa}I URL

cucrema — PoccHilCKMIT MHAEKC HAyYHOTO [IUTUPOBAHUS h TR . .
ttps://elibrary.ru/project risc.as

(PUHIT) p y.ru/project_ p

9 MarepuajibHO-TEXHHYECKOE 00ecnevyeHne TUCIMIIINHBI (MOLYJIs1)

MarepuanbHO-TEXHUYECKOe 00ecieYeHNe TUCIUILTHHBI BKIFOYAeT:

1. Jlexunonnass aynutopus. MynbTUMEIUITHBIE CpEACTBA XpaHEHHs, NepeJauu U
npe/ICTaBIeHUs] HH(POPMAIHH.

2. Kommbrotepnbriii kmacc. IlepconanpHbie KoMmmbioTepsl ¢ makerom MS  Office,
nporpaMmmubiM obecrieueHrem National Instruments LabView, Bbixogom B HHTepHeT 1 C
JOCTYIIOM B 2JIEKTPOHHYIO HH()OPMAIIOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCHUTETA.

3. IlporpammMHoe obecrieueHne npernoaaBaters. [Ipumepsl Mozenel pacnpeieneHHi,
BBITIOJTHEHUS JTa00PAaTOPHBIX paboT ¢ Bu3yanu3sanuei ;s LabView.

4. Aynutopuu ISl CaMOCTOSITEIBHON PaOdOThI: KOMITBIOTEPHBIE KJIACCHI; YATAIBHBIE 3aJTbI
OMOIMOTEKH, TIepCOHATIbHBIC KOMITbIOTEphl ¢ makerom MS Office, Beixogom B MHTEpHET 1
JOCTYTIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCHTETA.



Ipuioxkenne 1

OHGHO‘-IHBIG cpeacTtBa JJIA TCKYLICTO KOHTPOJIA YCIIEBacMOCTH,
HpOMC)KYTOqHOﬁ aTTCCTAalluU 110 UTOIraM OCBOCHMA JHCHUIIIIMHBI.

B Teuenmne cemecTpa MperycMOTPEHO BBHINMOJHEHHE YCTHBIX M MUCHMEHHBIX
KOHTPOJBHBIX paboT Mo AWCHUIUIMHE ([0 WHIUBUAYaJbHBIM BapHaHTaM),
IIPOBEpPKa padOT — eKEHEAEIIBHO, 3alUTa JJaA0OPATOPHBIX PadOT.

OcHOBHasT 4YacTh 3aJlaHWKA BBIMOJHSAETCA Ha 3aHATUAX. CamocTosTenbHas
paboTa npeaycMaTpUBaET:

- TIOATOTOBKY K 3aHSATHSAM, U3YUCHUE HEOOXOIUMBIX Pa3eiiOB B KOHCIIEKTAX,
y4eOHBIX TMOCOOMAX M METOAMYECKUX YyKa3aHUsx; paboTa €O CIpaBOYHOU
JIATEPATYPOH

- HCTIpaBJIeHNE OIMUOO0K, 3aMeUaHuid, opopMiIeHUE Ta00PATOPHBIX PadOT.

CamocrosiTesibHasi padoTa B XojJe ayJUTOPHBIX 3aHATHH TIPEJIOIaraer:
U3yYCHUE W TOBTOPEHHE TEOPETUYECKOTO Marepuana Mo TemaMm JeKUui (1o
KOHCIIEKTaM U Y4eOHOU JIUTepaType, METOAUUYECKUM YKa3aHUsAM), pElIeHUE 3a/1ad,
BBITIOJTHCHUE WHIUBHTYIBHBIX Pa0OT.

CamocTrosiTesibHasi padoTa 1Mo KOHTPOJIEM MpenoaBaTesisi IPeanoaract
MOJITOTOBKY KOHCIICKTOB ¥ BBIITOJTHCHHE HEOOXOIUMBIX PACUETOB IO pasfeiaam
JTUCIUIIIMHBI, PEIICHHNE W TPOBEpKa TNperojaBaTelieM 3afad, JadopaTOPHBIX
paboTt, paboTa ¢ METOJUYECKOH JIUTEPATypOil, MOArOTOBKA K 3a4ETY.

BHeayauTopHasi camMocTosiTeJIbHasi padora  CTYJEHTOB IIPEANOJaract
MOJATOTOBKY K JIAOOPAaTOPHBIM 3aHSITHSM, MOJATOTOBKY K KOHTPOJIbHBIM paboTam,
BBHITIOJIHEHUE 3a7jaHuil (71abopaTOpHBIX palOT), MOATOTOBKY K 3a4€Ty; M3yUCHHE
HEOOXOJMMBIX Ppa3/IeNIOB B KOHCIEKTaX, YYEOHBIX MOCOOMSIX W METOJIUYECKHUX
yKa3aHusX; paboTa CcO CHOPaBOYHOM JUTEpaTypoOM, UCHpaBICHUE OIIMOOK,
3aMmeudaHuii, odopmiieHne padboT; pabdoTy C KOMIBIOTEPHBIMU TpaduuecKuMu
MakeTaMu ¢ DJEKTPOHHBIMH  YYECOHHMKAMHU Pa3padOTUYMKOB MPOTPAMMHOIO
oOecrieueHus 1o TUCIUTLITNHE.

ITo naHHO#i AUCHUIJIMHE MPEIYCMOTPEHbI Pa3jiuvHble BHIAbI KOHTPOJIS
pe3yJbTaToOB OO0Y4YeHHsi: meKywuti KOHTPOJIb (eKeHeAeNnbHas IpOBepKa
BBITIOJTHEHUS 3aJlaHUl W palbOThl ¢ y4eOHOM JuTepaTypom), nepuoouyecKul
KOHTpOJb  (7JaboparopHble  pabOThl) MO  KaKIOH TeMe  JUCIMIUIMHBI,
NPOMENCYMOYHbII KOHTPOIh B UTOTOBOTO KOHTPOJILHOTO 3aHATHS 1O BCEM TeMaM
JUCITUTITHBI.

Pa3nen Bun camocrosTeapHONM Dopmbl
(Tema TUCUMIUIMHBI) paboTsl (Ne Tembl) KOHTPOJIS
- CaMOCTOATEIbHOE U3YUYEHUE Boinonnenue
JUTEPaTyPHBIX UCTOYHUKOB; 3a/laHui Ha
O6mue cBeneHus 06 - IOBTOPEHUE JIEKIITHOHHOTO MPAKTUYECKUX
HKCIIEPUMEHTE Marepuana, 3aHSATUSAX, YCTHBIN
- IOATOTOBKA K BBIITOJIHEHUIO oTpoc
MPaKTUYECKUX 3aJIaHUI; (cobecenoBanme).
KoppensaunonHslil aHaau3 | - CaMOCTOSATEIBHOE U3YUEHUE Brinosninenue




JUTEPaTypHBIX UICTOYHHUKOB;

3aJaHuA Ha

- IOBTOPEHUE JICKITHOHHOTO MPAKTUIECKIX
MaTepuana, 3aHATUSAX, YCTHBIN
- OATOTOBKA K BBIITOJIHEHUIO OTIpoC
MIPaAKTUYECKHUX 3aJIaHU; (cobecenoBanue).
- CaMOCTOSTEIHbHOE U3YUCHUE Brimonnenue
JUTEPaTypPHBIX UICTOYHUKOB; 3aJlaHui Ha
. - IOBTOPEHUE JICKITHOHHOTO MPAKTUIECKIX
PerpeccuonHslii ananus .
MaTepuana,; 3aHATUSAX, YCTHBIN
- OATOTOBKA K BBITTOJIHEHUIO OT1poC
MIPaKTUYECKHUX 3aJIaHUH; (cobecenoBanue).
- CaMOCTOSTEIPHOE U3YUCHUE Brimonnenue
JTUTEPATypPHBIX UICTOYHHUKOB; 3aJlaHu} Ha
. - IOBTOPEHUE JICKIIMOHHOTO MIPAKTUICCKIX
JIMCTIepCHONHBIH aHAIIH3 MaTepuana, 3aHATUSX, YCTHBIN
- OITOTOBKA K BBITTOJIHEHUIO OTIpoC
MPaKTUYECKHX 3aJIaHUI; (cobecenoBanue).
DKCTIepUMEHTAIbHBIE - CaMOCTOSTEIPHOE U3YUCHUE BrimonHenue
METO/IbI [TIOMCKA ONITUMYMa | JIUTEPaTypPHBIX HCTOYHHUKOB; 3aJlaHui Ha
- IOBTOPEHUE JICKITHOHHOTO MIPAKTUICCKIX
MaTepuana, 3aHATUSX, YCTHBIN
- OATOTOBKA K BBIITOJIHEHUIO OTIpoC
MPAKTUYECKHX 3aJIaHU; (cobecenoBanue).
DKCTePTHBINA aHATH3 - CaMOCTOSATEIHPHOE U3YUCHUE Brimonxenue
JTUTEePaTypPHBIX HICTOYHHUKOB; 3a/laHui Ha
- IOBTOPEHUE JICKITHOHHOTO MIPAKTUICCKIX
MaTepuana, 3aHATUSX, YCTHBIN
OTIpoC
(cobecenoBanme).
HTtoroBbiit KOHTPOJIb - CAMOCTOSITEIbHOE N3YYECHUE Brinosninenue
(3auér) JTUTEePaTypHBIX UICTOYHUKOB; | 3a/laHus HTOTOBOTO
- IOBTOPEHUE JICKITHOHHOTO KOHTPOJISI

MaTcpHraJia,

Tembl J1260paTOPHBIX padoT:

w

© © N gk

OCHOBHBIE CBOMCTBA BEPOSTHOCTEH.

Pacripenenenns quCcKpeTHBIX (KAaTETOPUIHBIX ) BETUYHH.

HOpMaJ'IBHOC pacnpeacjiCcHnue u €ro CBOIICTBA. HOCTpOeHI/Ie TUCTOrpaMMm, (byHKI_II/Iﬁ IIJIOTHOCTH

pacrpeneneHus BEpOITHOCTEH. J[0Ka3aTenbsCTBO COOTBETCTBUS THIIOTETUIECKOTO U

SMITUPHUHYCCKOTO pacnpeﬂeneHI/Iﬁ.

I[OBepI/ITCJ'IBHBIC HUHTCPBAJIbI Ha6J'IIO,Z[€HI/I$I napamMeTpoB I‘eHepaJ’IBHOﬁ COBOKYITHOCTH.

Koppensauus. KoppensaiimoHHblil aHaIU3 U €ro NpakTUYECKUE TPUMEHEHHUS.

Perpeccuonnslii ananms.
JucnepcuoHHbIN aHaIN3.

OKCIIepUMEHTANBHBIA TTOUCK ONTUMYMa (PYHKIHIH.

OKcnepTHBIN aHaln3, 00J1acTy ero NpuMeHeHust, koppemauus CiupmdHa, Konnamna.







[Tpunoxenue 2
7 OueHO4YHbIE CPeICTBA ISl IPOBECHNUS MPOMEKYTOYHON aTTeCTAllul

[IpomMexyTouHasi aTrTecTalsi MMEET LENbI0 ONPEICIUTh CTEHNCHb NOCTH)KCHHs 3alUIaHMPOBAHHBIX PE3yJIbTaTOB OOYYEHHs IO JUCIHILUINHE
(MOmyII0) 3a ONpEeAeIeHHbIH Meprox 00y4eHHs (CEeMECTp) U MOXKET NMPOBOAUTHCSA B (hOopMe 3auera, 3a4eTa ¢ OLEHKOH, SK3aMeHa, 3aIlUThl KypCOBOTO
npoekTa (paboThl).

JlaHHbBIN pa3fen cOCTOUT WX ABYX MYHKTOB: a) [lnmanupyembie pe3ynbTaTbl 0OydeHHs M OLIEHOYHBIE CPEICTBA JJIS MPOBEACHUS MPOMEKYTOUHON
arrectanuu. 0) [lopsaok mpoBeaeHNs MPOMEKYTOUHON aTTECTAIlMH, TTOKA3aTENN U KPUTEPUU OLICHUBAHUSI.

a) [lnanupyembie pe3yabTaThl 00y4eHHUsI U OLIEHOYHbIE CPEACTBA /IJIsl IPOBeAeHUs MPOMEKYTOUHOM aTTecTaluu:

Ko unpmkaropa NHaukaTop AOCTHIKEHUS

KOMIICTCHIIU

OrneHOYHBIC CPEICTBA

OIIK-2: CriocobeH caMOCTOSTEIBLHO MMPOBOANUTDH SKCIICPUMCHTAJIbHBIC UCCICAOBAHUA U UCITI0JIb30BAaTh OCHOBHLIC ITPHCMbI O6pa6OTKI/I " IpCaACTaBJICHUA
MMOJIYYCHHBIX TaHHBIX

OIIK-2.1 PaccmarpuBaeT BO3MOKHBIC [lepeueHb BOIPOCOB K 3a4eETy
BapUaHTHI pEIICHUs 3a7a4H, NI
1. Onpenenenue ciydaitHON BETHMYHHBI.
OLICHHUBAs UX JOCTOMHCTBA U
HEIOCTATKH. 2. Tlounsitue ombiTa, HAOMIOACHMS, SKCIICPUMEHTA, COOBITHS, BEPOSTHOCTH, 00BEKTA IKCIICPUMEHTA,

¢byHKUIMY 1eny, pakropa B SKCIEPUMEHTE, BEIOOPOYHOM M reHepaibHOM COBOKYITHOCTH H T.JI.

w

Kiraccudukanys caydaifHbIX BEJTUYHH 110 Pa3IMIHBEIM CBOMCTBAM.

>

Knaccudukanus coObITHIA IO pa3IMYHBIM CBOMCTBaM.

Hezasucumeie coOwrtrst. [IpaBuia cIoKeHHS 1 YMHOKEHHS BEPOSTHOCTEH.

6. buHOMUHaNBHBIEC CTydaliHbIC BEIMYMHBI, BEPOSITHOCTH HAOMOIeHus k coObITHIT B n-HOM




Kon nnaukaropa

NHpukatop A0CTHXKEHUS
KOMIIETCHIINU

OneHouyHble CpeaCcTBa

10.

11.

12.
13.
14.

15.
16.

17.

KOJIMYCCTBEC OIIBITOB.

BunomunansHOe pacnpenenenue. BepostHocTs HabmroAeHUs He MeHee (He Oouee) k coObITHIA B
N-HOM KOJIMYECTBE OTBITOB.

VYcnoBHas BepoaTHocTh. Teopema beiieca. JlepeBo perieHuil mpu HEM3BECTHBIX HAYAIbHBIX
OpeanocChljIKax. HpOBGI{CHI/IC ITOBTOPHBIX OIIBITOB JJISA ITOBLIMICHUA BEPOATHOCTHU Ha6H}OI[CHI/I$1
COOBITHSL.

Pexomenayemble mpaBuiia NocTpoeHus rucrorpamm. [loHsTre GYHKINH IOTHOCTH
pacnpeneneHus BEpOsTHOCTH, €€ CBONCTBA.

Ientp pacnpeneneHus U €ro TOUSYHbIC OIICHKU — CpeHee, MEIaHa, MOJIa, CPETUHHOE
3HaueHue. CpeqHee 3HAUCHHE JIBYX CITyYalHBIX BETUYHH.

Pazbpoc pacnipenencHus v ero ONeHKH —— JUCIIEPCHUS], MEXKKBAPTHIBHBIM HHTEPBAI, MUHIMAKC.
Jucnepcus 1ByX CilydaliHbIX BEJIMUUH.

I/IHTepBaJ'II)HOG OLCHUBAHUC MATEMATHYCCKOI'O O KM IaHHA.
I/IHTepBaJ'II)HOG OLICHHNBAHUC reHepanLHoﬁ AUCTICPCUH.

CpaBHEHHE MaTEeMaTUYECKOTO OKUJIAHUS ¢ KOHCTaHTOH. CpaBHEHHE ABYX MAaTEMaTUIECKUX
OKAOaHUH.

KpI/ITepI/Iﬁ MaJIOBEPOATHOI'O OTKIIOHECHUA IJId UCKIIIOYCHUA OIINOOYHBIX JaHHBbIX.

WnTepnonsauuoHHble METOBI IS 3alI0JTHEHUS IPONYIIEHHBIX HAOII0IeHIH HepephIBHON
ciyyaiiHoM BeninuuHbl. HopMHupoBaHuE CilydailHbIX IPOLECCOB 10 BPEMEHHU.

Koadduuument xoppensunu: popmyna pacuéra, rpaduueckasi HHTCPIPETALUSL.
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Kon nnaukaropa

HNuaukatop 1OCTHXKEHUS
KOMIIETCHIINU

OneHouyHble CpeaCcTBa

18.
19.

20.

21.
22,
23.
24,
25.
26.
27.

28.
29.
30.
31.
32.

[Ipumenenne ko3 PUIMEHTA KOPPEIALUH IS ONPEACTICHUs TIEPHOANIHOCTH (QYHKIIH.

[Ipumenenne ko3 PuUIMEHTA KOPPEIALUH IS ONIpeAeTeH s CIBUTa (a3 MexIy QyHKIUIMH
OJIHOT'O TIEpHOo/a.

[Ipumenenne ko3 pumreHTa KOPPEAINH U OTIPEIeTICHIsI BDEMEHH PEakIIui 0ObEKTa Ha
BO3JICHCTBUE.

ITonsTHe naeanpHON IMHUY perpeccuu. MeToJ HaMMEHbIINUX KBaIpaTOB.

Ilepexon k HOBOMY 0a3uCy IS Pa3IUUHBIX PETPECCHOHHBIX MOJACIEH.

HopMupoBaHue BXOAHBIX TapaMeTPOB YpaBHEHUS PETPECCUU.

Omnpenenenne KOAQPUINEHTOB PETPECCHOHHON MOJEIIM METOJJOM HAUMEHBIINX KBaJIPATOB.
OneHka KauecTBa perpecCHOHHOM MojieH — paboTOCIOCOOHOCTD U aZIeKBaTHOCTb.
MuHuUMH3a1Ms YpaBHEHUS PETPECCUOHHON MOJIETH — UCKIIIOUEHHE HE3HAYaIllUX CIaraeMbIX.

OcHOBHEBIE e AUCIICPCUOHHOTO aHAJIN3a CHy‘lafIHBIX BCJIIMYHH. HOpr,Z[OK INOATOTOBKH JaHHBIX
4TI JUCICPCUOHHOI'O aHAJIM3a.

[opsimox npoBeneHust OAHOPAKTOPHOTO AUCIEPCHOHHOTO aHAN3A.
[Mopsox mpoBeaeHuUs NBYX(HaKTOPHOTO AUCIIEPCHOHHOTO aHAIN3A.
JInHEeHHBI METOA OUCK PKCTpeMyMa (QYHKIUH.

I'panueHTHBINA METO TIOMCKA SKCTpEeMyMa (QYHKINH.

Meroa KpyTOro BOCX0XIEHUS.
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Kon nnaukaropa

HNuaukatop 1OCTHXKEHUS
KOMIIETCHIINU

OneHouHBIE CpesicTBA

33. CUMIUIEKCHBIA METO[ IOMCKa IKCTpeMyMa (DyHKILIUH.
34. MeTtox ciy4ailHOTO MOMCKa dKCTpeMyMa (yHKIUH.

35. DKcrepTHBIE METO/TBI aHANM3A JaHHBIX. OOIACcTh IPUMEHEHUSI.

36. Pacuér corimacoBaHHOCTH MHEHHI SKCIIEPTOB Yepe3 KoapGuueHT koppensaiuun CrupMeHa.

37. Pacuér cormacoBaHHOCTH MHEHHH SKCIIEPTOB depe3 kodhdunmenT xkoppemsaun Kangana.

OIIK-2.2

[Ipumensiet criocoObl
00pabOTKHU U MpeACTaBICHUS
IMOJIYUYCHHBIX JAHHBIX WU OLCHKU
IIOTPELIHOCTH PE3YIILTaTOB

BrinonHenue 1abopaTopHbIX U MPAKTUUYECKUX 3aJJaHUM C MCIIOJIb30BaHUEM
CHELUATU3UPOBAHHOTO IIPOrPAMMHOI0 00eceueHUs
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0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OlLlCHMBAHHSA:

IIpomexyTouHast arrecTanus 110 JUCUUILIMHE BKIFOYAET TEOPETUYECKUE BOIIPOCHI,
HO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00YJarOIMMUCS 3HaHUH, U IPAaKTUYECKUE 3a/1aHus,
BBISBIISIFOLINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUHN U BIIAJICHUH, TPOBOIUTCA B (hopMme 3auéTa B
KOHIIE Kypca.

Meroauueckue ykazaHus JJI IOATOTOBKH K 3a4€Ty: JUIS IOATOTOBKHU K 3a4€Ty CTYIEHT
JIOJKEH OCBOMTDH BCE U3Y4aE€MBbIE TEMBI, B TOM YUCJIE U OTBEIECHHBIE ISl CAMOCTOSATEIBHOIO
U3y4YEHHsI, BBITIOJIHUTH U CIaTh BCE PAOOTHI.

IToka3zaTenu u KPUTEPUHA OLICHUBAHUA 3a4yéTa:

Ha «3aumenor:

CryneHT oTBeyaeT Ha TEOPETHUYECKUI BOIIPOC U BBIIIOJIHSAET XOTS Obl OIHO IPAKTUYECKOE
3a/laHue WIN BBINOJIHIAET 00a MPaKTUYECKUX 3aJaHusl 0e3 OTBeTa Ha TEOPETUUECKUI BOIIPOC.
Nmeer npeacraBieHne 0 TOM, KAKUM 00pa3oM 3aJaHUs JOJKHBI ObUIH ObI OBITH BBIITOJHEHBI.



