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1 BBenenue

Pabouas nporpamma u GpoHI OIEHOUHBIX CpeACTB TucHuILIMHbI «IitanupoBanue n obpa-
00TKa 3KCIIEPUMEHTa» COCTaBJIEHbl B COOTBETCTBUU C TPEOOBaHMSIMHU (elepanbHOro rocynap-
CTBEHHOTO 00pa30BaTEeNbHOIO CTaHAApTa, YTBEPKICHHOTO IpukazoM MuHoOpHayku Poccuii-
ckori @eneparuun @PI'OC BO, yrBepxkaeHHbIN npukazoM Munoopaayku Poccum ot 12.09.2016
Ne 1165, u ocHOBHOI npodeccroHaIbHONW 00pa30BaTEbHON MPOrpaMMbI TOATOTOBKU « TexHo-
JIOTMYECKOE NPOEKTHUPOBAHNE BBICOKOPECYPCHBIX KOHCTPYKIMM CaMOJETOB M BEPTOJIETOB» IO
cnenuanbHOCTH «24.05.07 CamoneTo- 1 BEpPTOJIETOCTPOCHUEY.

IIpakTHyeckas OArOTOBKA PeaIM3yeTcsl Ha OCHOBE:

[Tpodeccuonanpusiit crangapt 32.002 «CrienuanucT 1no NpOEKTUPOBAHUIO M KOHCTPYH-
POBaHUIO aBUALIMOHHOM TEXHUKW», YTBEP)KICHHOI'O MpUKa30M MuUHHCTEpCTBa Tpyla M COLU-
anpHOM 3ammThl Poccuiickoit ®@enepanuu ot 08.12.2014 roga Ne 9851 (per. Ne 35471 ot 29.12
2014 rona):

O6oG6mennass  tpymoBas ¢ynkmus Td 3.3.8: C  PykoBOACTBO  TIPOEKTHO-
KOHCTPYKTOPCKUMH paboTaMu 1O pa3paboTKe aBUALMOHHOW TEXHUKHU!

TI-2 [InanupoBaHue U CONPOBOKICHUE SIKCIIEPUMEHTOB

T/I-3 Ananus u coriacoBaHue pe3yJIbTaTOB SKCIIEPUMEHTOB.

3amaun  aucuu- | - [lonroroBka Kk Hay4HO-TEXHUYECKON M OPTaHU3aIMOHHO-METOUYECKOM
TUTHHBI NeSITeNIbHOCTH, CBA3aHHOM C MPOBEACHUEM IKCIIEPUMEHTATbHBIX UCCIIE10-
BaHUI: BEIOOP U COCTABIICHUE IUIaHA SKCTICPUMEHTA; OPraHU3aIns YKCIIe-
pUMEHTA U MPOBEJICHUE U3MEPEHUN OTKIIMKA 00bEKTa UCCIIeIOBaHUIl; aHa-
JM3 Pe3yIbTaTOB UCCIICIOBAHMM, OTIPEICIICHHUE ONITUMAIBHBIX YCIIOBUH, IT0-
UCK KcTpeMyMa (YHKIUU (TIOBEPXHOCTH) OTKIIMKA.

- [Tony4yenne TeopeTUUECKUX 3HAHUN U MPAKTUYECKUX HABBHIKOB MO BHITIOJI-
HEHUIO TTPOMBINIICHHBIX YKCIIEPUMEHTAILHBIX HCCIIEIOBAHU.

OcHoBHble pasne- | Tema 1 IInanupoBaHust SKCIIEpUMEHTA B TEXHOJIOTMYECKUX M HAYYHBIX HC-
Jbl / TEeMbl JAMC- | CIEI0BaHUAX

LUTIJIUHBI Tema 2 OCHOBHBIE MOHATHUS U IPUHIUIIBI IUTAHUPOBAHUS SKCIIEPUMEHTA
Tema 3 IlpenBapurenbHas 00paboTKa 3KCIEPUMEHTAIBHBIX JaHHbBIX

Tema 4 KoppenssilnoHHBIN U pErpeCCUOHHBIN aHAIN3

Tema 5 BriOop ontumansHoro minana. Kputepun ontumansHOro mnijiaHa
Tema 6 ITnanbl MHOTO()aKTOPHBIX SKCIIEPUMEHTOB

Tema 7 KomnbroTepHbIE METOIBI CTATUCTUUECKONW 00paOOTKU PE3YNIHTATOB
HMH)KEHEPHOTI'0 SKCIIEPUMEHTA

KomcoMonbck-Ha-Amype
2021




2 IlepeuyeHb IVIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs N0 JMCHUILIMHE (MOY110), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMH A0CTHKEHUs KOMIIeTeHIN

[Tpouecc nzydenus aucuurinHbl «ILtanupoBanne u 00pabOTKa YKCIIEPUMEHTAy HaIpaB-
JeH Ha (GopmMupoBaHHUE cleAyrmuXx KoMreTreHnid B cooTBeTcTBUU ¢ ®I'OC BO u ocHOBHOU
oOpa3oBaresibHOM Mporpammoit (Tadiauna 1):

Ta6mmma 1 — KomneTeHmu 1 MHAMKATOPHI MX TOCTHXKCHHS

Ko 1 naumenoBanue
KOMIIETEHIIN U

Nuaukaropel nocTrxe-
HUS

[Tnarupyemble pe3ynbTaThl O0YUCHHS 110
JTUCUUIIIINHE

O6menpodeccrnoHanbHbIE

OIIK-6 crioco6Ho-
CTBIO CaMOCTOSITEIIb-
HO WJIH B COCTaBe
IPYIIBI OCYIIECTB-
JSATh Hay4HBIN ITOUCK,
peanusys crenuaib-
HBIE CPEJCTBA U ME-
TOJIbI IOTY4YEHHUSI HO-
BOT'O 3HAHUS

OIIK-6.1 3maer Tteope-
TUYECKHE OCHOBBHI €CTe-
CTBEHHOHAy4YHbIX U 00-
IICMH)KEHEPHBIX JTUCITH-
TUTHH

OIIK-6.2 VYwmeer mpu-
MEHSTh METOABl MaTe-
MaTHUYeCKOro aHalu3a U
MOJICIIMPOBAHUS B TIPO-

(heccuoHaIbHOM nes-
TEIHHOCTH

OIIK-6.3 Bianeer
HaBBIKAMH  TEOpeTHYe-

CKOTO U DJKCIEPUMEH-
TAJILHOTO WCCIIEIOBAHUS
B mpodeccHoHaTbHOU
NEeSATSIIEHOCTH

3HaTh: METOAbl MaTEMaTHYECKOI'0 MOJENHU-
pOBaHUS MaTEpUATIOB M TEXHOJIOTMYECKUX
MPOIIECCOB, MPUHIIMIBI BHIOOpA U aHAIUTHU-
YECKHE BO3MOXHOCTH MCIOJIb30BaHUSA CO-
BPECMCHHBIX METOAUK U METOJ0B B IIPOBCAC-
HUW AHAJUTUYECKUX SKCIEPUMEHTOB U HC-
NBITAaHUI O0BEKTOB OKPYIKAIOIICH CPEIbI.
YMeTb: UCTOIB30BATh JAHHBIE U XapaKTepu-
CTUKM SIBJICHUM W INPOLECCOB ISl IOCTPOE-
HUS MaTeMaTU4YEeCKUX MOJEIIEH, J1elaTh Teo-
PETUYCCKUC BbIBOABLI, BCCTH MATCMATHUYC-
CKyI0 00pabOTKy M aHaIu3MpOBaTh MOJyYa-
€MbI€ pe3yJIbTaThl.

Brnagets: TexHukoil abopaTOpHOTO SKcIie-
puMeHTa 1T IPOBEPKHA TEOPETHYECKUX BbI-
BOJIOB M MaTeMaTHYeCKHX Mojienel, ¢popma-
MU U METOJaMH OCYIICCTBJICHUA KOppeKTHOfI
WHTEPIIPETALMH TTOJTYYEHHBIX JAHHBIX.

3 MecTo AuCHUILIAHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Z[I/ICI_[I/IHJ'II/IHEI «HJ’IaHI/IpOBaHI/IC )51 o6pa60TI<a OKCIICPUMCHTa» U3YYaACTCA Ha 4 Kypce, 7 ce-

MecTpe.

Z[I/ICI_II/IHJ'II/IHa BXOIUT B COCTaB onoka 1 «I[I/ICI_II/IHJ'II/IHBI (MOI[y.]'II/I)» N OTHOCHUTCA K OCHOB-

HOW 4acTH.

Jlnist OCBOEHUS AMCHUIUIMHBI HEOOXO UMbl 3HAHUS, YMEHUI, HABBIKU U / I OTBIT IpaK-
TUYECKOW JeSITeIbHOCTH, CHOPMUPOBAHHBIE B MIPOLECCE U3YUEHUS AUCLUUIUINH / MpakTuk: «Ma-
TeMaTHukay, «TeXHOIOrus KOHCTPYKLIMOHHBIX MaTepUalloBy, «Pusnka», «MarepuaaoBencHUE,
«Teopust BeposITHOCTEN U MaTEMATUYECKasi CTATUCTUKAY.

HucturuimHa «I[lnanupoBanne u 00pabOTKa SKCHEPUMEHTa» YaCTHUHO pealu3yercs B
dbopMe NpakTUIECKOI MOATOTOBKH.

HucturuimHa «IlnanupoBanue u o6paboTka dKCIIEpUMEHTa» B PaMKax BOCIUTATEIbHON

paboThl HampaBJeHa Ha YMEHUs apTyMEHTHPOBATh, CAMOCTOATEIBHO MBICIHUTH, Pa3BUBAET TBOP-
4eCTBO, NPOPECCHOHATIBHBIE YMEHHS WM TBOPUYECKU PA3BUTOM TMUHOCTH, CUCTEMbI OCO3HAHHBIX
3HaHUH, OTBETCTBEHHOCTH 32 BBIIIOJIHEHHE Y4eOHO-TIPON3BOACTBEHHBIX 3aJaHUI U T.1.



3

4 O0beM AUCHHUILVIMHBI (MOAYJIs1) B 32a4€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA
aKa/leMI4eCKHX 4acOB, BbIIeJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4arouuxcs ¢ npenojaBa-
TesieM (110 BH/IaM Y4eOHbIX 3aHAATHIT) M HA CAMOCTOAATEJbHYIO padoTy 00y4aromuxcst

OO61mmas TpyI0eMKOCTh (00beM) TUCIUILIINHBI cocTaBiseT 3 3.e., 108 akax. gac.
Pacnpenenenne o0beMa AMCHUIUIMHBI (MOAYJISI) TIO BUJAM YYEOHBIX 3aHSATHH MPEICTaB-

JIEHO B Tabimie 2.

Ta6ymia 2 — O6beM TUCHUTIIMHBI (MOYJIs) TIO BHIaM YUCOHBIX 3aHATHH

O0BeM JUCHUITINHEL

Bcero akanemu-
YEeCKHUX YacOB

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI

144

KonrakTHas ayguropHas padoTa 00y4arommXxcs ¢ npemnogaparesiem (1o
BH/IaM Y4eOHbIX 3aHSATHIi), BCEro

28

B ToM uncie:

3aHAITUSA JEeKIHUOHHOr0 THNA (JIGKIMU W MHbIC yueOHbIC 3aHATHS, TIPEIy-
CMaTPHBAIOIIKE NMPEUMYIICCTBEHHYIO Tepenady yueOHol HHpOopManuu 1e-
JArorMyecKuMu pabOTHUKaMH), B TOM 4YuCie B opMe MPaKTUYECKOH MO/I-
TOTOBKH:

14

3aHATHA CEeMHMHAPCKOI0 THUIA (CEMUHApPbl, IPAKTUUYECKHUE 3aHATHS, IPaK-
TUKYMBI, JJaOOpaTopHble PabOThl, KOJUIOKBUYMBl M MHbIE aHAJOIMYHBIC 3a-
HATUS), B TOM 4UCiIe B (popMe MPaKTUUECKON TOATOTOBKHU:

14/12

CamocTrosiTeibHAas padoTa 00y4aromMXcs H KOHTAaKTHas padora, BKIIO-
yarolasi TPYNIOBbIE KOHCYJIbTAIIUU, WHIWBHAYAIbHYIO paboTy oO0yuaro-
HIMXCS C MpernojaBaTeNssMu (B TOM YHWCIE€ WHIUBUAYAIbHBIE KOHCYIbTa-
IIMN); B3aUMOJICHCTBUE B AJIEKTPOHHOU MH(OPMAIIMOHHO-00pa30BaTEIBHOM
cpelie By3a

116
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5 Conepxanue TMCUUNIMHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 0 TeMaM (pa3aejam)
€ YKa3aHMeM OTBeICHHOI0 HA HMX KOJIHYeCTBA aKAIeMUYEeCKUX YaCOB M BU/0B Y4eOHOM

padoThI

Tabmuna 3 — CTpykTypa u coiep>KaHue JUCIUILTUHBI (MOTyJIs)

HaumenoBanue pa3nenoB, TeEM U CO-
JIEp’KaHuE MaTepuaa

Buibl yueOHOM pabOThI, BKITIOYAs CAMOCTOSITEIIbHYIO
paboTy 00yJarOIIUXCS M TPYJOEMKOCTH (B Yacax)

KonTtaktHas paboTa npenogasatens ¢ 00y4a-

IOIMMMHUCA

Jlexknuu

CemuHapckue
(mpakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHSITHS

CPC

Tema 1 [l1anHnpoBaHus IKCIIEPUMEHTA
B TEXHOJIOTMYeCKHUX U HAYYHBIX HC-
cJie/IOBaAHHUSIX.

1.1 Ienu, 3a7a4un ¥ 3HaUYCHHUE THC-
UTUIAHBL « OCHOBBI TUITAHUPOBAHUS U
MaTeMaTH4eCKOi 00paboTKU pe3ysbTa-
TOB SKCTIIEPUMEHTA» Ha COBPEMEHHOM
JTare pa3BUTUS HAYKU U TEXHUKU.

1.2 Knaccuduxarms.

1.3 O6mume 3aKOHOMEPHOCTH TIPOBEJIC-
HUS SKCIIEPUMEHTA B pa3IMYHbIX 00J1a-
CTSIX 3HAHUI.

1.4 OcHoBHBIC THUIIOBBIE 3341, Pelliac-
MBI€ IIPH MMPOBEICHUH SKCIIEPUMEHTA.
1.5 OGopynoBaHue Il SKCTIEPUMEH-
TaJIbHBIX UCCJIE0BAHUIM

1.6 MeTonbl 1 UHCTPYMEHTBI U3MEPEHUI

Tema 2 OcHOBHBIC IOHATHUS U NIPHH-
LMIbI IJIAHUPOBAHUS IKCIIEPUMEHTA.
2.1 OCHOBHBIE IOHATHSI TEOPUU TIIAHU-
poBaHus skcniepumenTa: OOBEKT uccie-
JIOBaHUs, BUJbI BXOIHBIX U BBIXOJHbBIX
NEPEMEHHBIX, (PaKTopsl, (aKTOPHOE MPO-
CTPaHCTBO.

2.2 OmnbiT. OKcniepumMenT. [1nan skcne-
PUMEHTA KaK COBOKYIHOCTb JIaHHBIX,
ONpEAEIISIOIUX YUCIIO, YCIOBHS U OPsI-
JIOK peau3aly OIbITOB.

Tema 3 IlpeaBapurenbHasi 00padoT-
Ka IKCNEPUMEHTAIbHBIX TaHHBIX
3.1. CnyualiHbple BEIMYHUHBI U TapamMeT-
PBI UX pacnpeeneHuii

3.2.3aK0H pacrpeaesieHust

3.3 Boruucienue napamMeTpoB SMIIUPH-

16




HaunmeHnoBaHMe pa3iesioB, TEM U CO-
JepKaHue MaTepuana

Bunpsl yaeOHOM pabOThI, BKIIIOUAsk CAMOCTOSTENILHYIO
paboty oOyJaronuxcs ¥ TpyJA0€MKOCTh (B Yacax)

KonTtaktHas paboTa npenogaBatens ¢ 00y4a-
IOLIUMUCS

CPC

YECKUX pacCHpeeICHUN.

3.4 OneHuBaHuE C TOMOIIBIO JOBEPHU-
TEJIbHOIO WHTEpBAIa.

3.5 Craructuueckue rumnoTessl

3.6 OTtceB rpyOBIX TOTPEITHOCTEH.

3.7 Kpurepun cornacus. [Ipoepka ru-
note3 0 Buje PyHKIUU pacrpeaeeHus

Tema 4 KoppeasimuoHHbI# U perpec-
CHOHHBIN aHAJIH3.

4.1. Be16opouHbIii KO PHUITUEHT KOP-
pemsaumu. Jlunerinas perpeccus. IIpo-
CTeHIIMe cily4au HEJIMHEIHOM Koppe-
TISIAY.

4.2 MeTo HAaMMEHBIITNX KBaJPaTOB.
Pacuer ko3¢ punmeHToB ypaBHEeHUS
perpeccun. [IpoBepka 3HaYMMOCTH KO-
3 PUIMEHTOB ypaBHEHHUS PETPECCHH.
4.3 IIpoBepka aJIcKBaTHOCTH MaTeMa-
TUYECKOM Mosienn 00BbeKTa UCCIIe0Ba-
HUSL.

4. 4 MeTo1 MHOKECTBEHHOM KOppesi-
117078

4.5 MeTon TuHEapHu3aIuu.

16

Tema 5 BbIOop oNTUMAIBHOIO 1A~
Ha. KpuTepnu onTuMaabLHOIO 1mja-
Ha*

5.1 Pa3HOBUIHOCTH IJIAaHOB AKCIIEPH-
MeHTa. OCHOBBI TOCTPOECHUSI MaTEMa-
THYECKUX MOJEJIECH IIJIAHOB SKCIIEPH-
MEHTOB.

5.2 Kpurepuu onTUMalIbHOCTH, CBSI-
3aHHBIE C TOUHOCTBIO OLIEHOK KO3 hu-
LIMEHTOB YPaBHEHUS PETPECCUU.

5.3 Kputepuu onTuMaibHOCTH, CBS-
3aHHBIE C TOUHOCTbIO MOTYYEHHS OlLle-
HOK OTKJINKA

5.4 Tloctpoenue TIaHOB OJU3KUX K OTI-
TUMaJIbHOMY 110 HECKOJIbKMM KPUTEPU-
M.

5.5 XapakTepuCTUKA MaTeMaTUIECKHIX
MOJIEJIEN MJIAHOB DKCIIEPUMEHTOB.

16

Tema 6 Ils1aHbI MHOTO(AKTOPHBIX
IKCIEPUMEHTOB™
6.1 IMomusrit paxTopusIii uan (TTDIT)

32




HaunmeHnoBaHMe pa3iesioB, TEM U CO-
JepKaHue MaTepuana

Bunpsl yaeOHOM pabOThI, BKIIIOUAsk CAMOCTOSTENILHYIO
paboty oOyJaronuxcs ¥ TpyJA0€MKOCTh (B Yacax)

KonraktHas padora mpemnogasarens ¢ ooyda- | CPC

IOIMMMHUCA

U ero xapakrepuctuka. CocraBieHUe
[1®I1 s3xcnepumenTa. Opranusanus
npoBeneHus sxkcnepuMenta mno [PI1,
00paboTKa U aHaIM3 €r0 Pe3yJIbTAaTOB.
6.2 JIpoOHbIii hakTOpHBIN TIIaH
(A®IT). ADII nnst moaeneii ¢ B3auMo-
neiicreueM. OpraHu3anus IpOBEICHUS
skcriepumenta o P11, obpaboTka u
aHaJIU3 €ro Pe3yJIbTaTOB.

6.3 OproronaneHbIe IIaHbL. PoTaTa-
OenpHOE maHupoBanue. CocTaBieHHe
TUTaHa SKCIIEPUMEHTa BTOPOTO MOPSI/I-
Ka, 00paboTKa 1 aHAJIU3 €0 pe3yJIbTa-
TOB.

6.4 CocraBnenue [IDII sxcriepumenra.
6.5 CocraBnenne DI sxcriepumenTa.
6.6 CpaBHHTEIIbHAS OIICHKA IPOOHBIX
perutuk. Paspemiaromasi criocoOHOCTb
PCTLIHKH.

6.5 MHoroypoBHeBbI€ (haKTOpHBIE
TUIAHBI.

Tema 7 KomnboTepHbIe METOABI
CTATUCTHYECKOH 00PadOTKHU pe3yJib-
TATOB HHKEHEPHOI'0 IKCIIEPUMEHTA.
AHaJIN3 U HHTEpPIpeTanus pe3yabTa-
TOB

20

HUTOI'O no aucuuniiune

14

14

116

* peasm3yercsi B popMe NPaKTHYECKOI MOATOTOBKH

6 BueaynumTopHasi caMoCTOSITeIbHAS padoTa 00y4al0IMXCS N0 JUCHHUILIMHE (MOLY-

JI10)

[Ipy mmaHUpOBaHUU CAMOCTOSITENIFHON PabOThI CTYICHTY PEKOMEHAYETCSI PYKOBOJCTBO-
BaThCsI CICTYIONIUM PACTIPEICTICHUEM YacOB Ha CAMOCTOSTEIBHYIO paboTy (Tabnwuia 4):

Ta6J'II/II_Ia 4 — PCKOMCH,Z[yCMOe pacnpeaACIICHUC YaCOB Ha CaMOCTOATCIIbHYHO pa60Ty

KomnoHeHTsI camocToaTeIbHONU paboThl

Konnyectso yacos

M3ydyeHne TeOpEeTUUECKUX Pa3AeIoB IUCHUIIIMHbI 28
[TonroTroBKa K 3aHATHSIM CEMUHAPCKOTO THUIIA 48
[TonroroBka u oopmiieHHEe KOHTPOJIbHOM pabOThI 40

116




7 OueHovHbIe CPeACTBA VISl NPOBEeHHUS TEKYILIEro KOHTPOJISI M MPOMEKYTOYHOM
arrecTauMu 00y4aroMXcs M0 JMCUMILINHE (MOTYJIIO0)

@DOHJ OLIEHOYHBIX CPEICTB Ul NIPOBENEHUS TEKYILErO0 KOHTPOJS yCIIEBAEMOCTH U IIPO-
ME)XXYTOUHOM arTecTanuu npeacrasieH B [Ipunoxenun 1.

ITonHBINA KOMIUIEKT KOHTPOJIBHBIX 3aJ@aHUi WM WHBIX MaTepUalloB, HEOOXOIUMBIX AJIS
OLICHUBAHMS PE3Y/IbTATOB O0YUYEHUS MO JTUCHUILIMHE (MOAYIIO0), MPAKTHKE XpaHUTCA Ha Kaden-
pe-pa3paboTunke B OyMa)kKHOM U 3JIEKTPOHHOM BH/IE.

8 YueOHo-MeToaMUecKOe U HH(POPMALMOHHOE o0ecTiedeHne JUCHUNIMHBI (MOTYJIA)

8.1 OcHoBHas JquTEpaTypa

BBenenue B Teoputo mianupoBanus skcriepumenTa [ Tekct] :yue6. mocobue / H. U. Cun-
uses, H. T. Bunucosa. - M. : U3a-Bo MI'TY um.H.D.baymana, 2011. - 463 c. : Tabi., cxem. -
bubnuorp.: c. 444-445.

8.2 JlonoJHUTeIbHAS JIUTEPATYypa

1. OnTumu3aimoHHble MeTOAbl TpuHATUA pemienus [Tekcr] : yue6.mocodue / B. U.
barumes, b. D. 3abepxxunckuii ; Camap.roc.rexu.yH-T. -Camapa : [6. u.], 2014. - 131 c. : puc.,
Tabn. - bubmauorp.: c. 129.

2. HHudopManmoHHO-IPOrpaMMHOE 0OecIieueHne aHanu3a JaHHbIX [ Tekcr]:
yue6.nocobue / O. M. barumiea ; Camap.roc.texH.yH-T. - Camapa : [6.1.], 2010. - 173 c. :
rpad., cxem., Tabi. - bubmuorp.: c. 164-166.

3. Opranuzanus sxcniepumenta [Tekct] : yue6.mocodue / B. I1. Comnosbes, E. M.
Bboraros . - Crapsrit Ockout : THT, 2013. - 253 c. : puc., Tabmn. - bubnmorp.: c. 235. - ISBN 978-
5-94178-302-1 (B mep.)

4, [TomepanteB A.JI. Xemomerpuka B Excel: yuebnoe nocobue, Tomck, U3-Bo TIIY,
2014, 435 ctp. (ISBN 978-5-4387-0374-7) http://rcs.chemometrics.ru/Tutorials/

8.3 MeToauueckue yKa3aHusi sl CTYJI€HTOB 110 OCBOEHHIO I CHMILIMHbBI

1. BBeznenue B Teoputo miaHupoBaHus sKkcriepumenTa [ Tekct] : yue0. mocobue / H.
N. Cunnsies, H. T. Bunucona. - M. : U3a-so MI'TY um.H.3.baymana, 2011. - 463 c. :
Tabi.,cxeM. - bubnuorp.: c. 444-445.

2. Opranuzanus sxcniepumenta [Tekcrt] : yue6.mocobue / B. I1. Conosbes, E. M.
boratoB . -Crapsiit Ockon : THT, 2013. - 253 c. : puc., Tabu. - bubnuorp.: c. 235. - ISBN 978-5-
94178-302-1 (B mep.)

3. [TnanupoBaHue, OpraHu3alys U NpoBeIeHHe HayYHbIX UCCIIE0BAaHHUH B MAIlIMHO-
ctpoennn [ Tekcr] : yae6. mocobue / A. 1. bap6oteko [u ap.]. - Ctapsriii Ockon : THT, 2014. -
500 c.: puc., Tabin. - bubnuorp.: c. 473-477. - ISBN 978-5-94178-402-8 (B nep.)

4, AHanM3 NaHHBIX | IUIaHUpoBaHue dKcriepuMenTa [Tekcr] : ¢6.3amgaa / Coct. B. 4.
Kynep; Camap.roc.texn.yH-1, Uapopm-.u3mep.Texnuka. - Camapa : Camap. roc. TeXH. yH-T,
2011. -19 c.



8.4 CoBpemeHHbIe IpodeccHOHATbHBIE 0a3bl JAHHBIX U HH(POPMALIMOHHBIE
CIPaBOYHbIE CUCTEMbI, HCIIOJIb3yeMble NPU OCYIeCTBIEHHH 00Pa30BaTEJIbHOI0
npouecca no JUCHUIINHE

1 Dnexrponno-ouodmuoreunas cucrema ZNANIUM.COM. Horosop EIT 44Ne003/10 »6¢
HK3 191272700076927030100100120016311000 ot 17 ampenst 2019 r.

2 DnextpoHHO-OmOmuoreunas cucrema IPRboOKS.  JIMieH3MOHHBIH  JOrOBOP
NeEI144Ne001/9 Ha mpegocTaBieHre JOCTYIA K 3JICKTPOHHO-OMOInoTeuynoit cucreme |IPRbooKS
MK3 191272700076927030100100090016311000 ot 27 mapra 2019 r.

3. DIEKTPOHHBIN MOPTaI HAYIHOH IuTeparypbl www.elibrary.ru.

8.5 IlepedeHnb pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTEepHEeT», HEOOXOAMMBIX JISI 0CBOEHHSI AMCUUIJIMHBI (MOIYJIs1)

1 https://www.math10.com/ru/reshenie-zadach-onlain/statisticheskiy-kalkulyator.html
2 https://statsoft-statistica.ru/

9 Oprasau3anMoHHO-NeJaroruyecKue ycjaoBus

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PEriaMeHTUPYeTCsl YIeOHBIM TIAHOM H pac-
nucaHueM y4deOHbIX 3aHATUU. SI3bIK 00ydeHus (mpemnonaBaHus) - pycckuid. Jlis Bcex BUAOB
AyIUTOPHBIX 3AHATHI aKaJeMUYSCKUN Yac YCTaHABIMBACTCS IPOJOJDKATEILHOCTIO 45 MUHYT.

[Ipu dbopmupoBaHuu CBOEH MHAMBHAYaATBbHON 00pa3oBaTeNbHON TpaeKTOpHH O0yyaro-
HIUICS UMEET MPaBO Ha Mepe3adyeT COOTBETCTBYIOMIMUX AUCIUILIMH U MTPO(PECCHOHATBHBIX MOIY-
Jieil, OCBOEHHBIX B MpoIlecce MPEAIECTBYIOMIEro 00yueHus, KOTOPBI 0CBOOOXKAaeT 00yydarole-
rocst OT HEOOXOIMMOCTH UX IIOBTOPHOTO OCBOCHHUS.

9.1 O0pa3oBaTebHbIC TEXHOJIOTHH

VY4eOHbIil npoliecc MpH MpenojaBaHuy Kypca OCHOBBIBAETCSl Ha MCIOIb30BAaHUM TpPaau-
[IMOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. TpaauimoH-
HBbIC O6pa30BaTCJIBHBI€ TEXHOJIOTHHU MPCACTABJICHBI JICKIIUAMHA U CEMUHAPCKUMU (HpaKTI/I'-Ie()KI/I-
MH) 3aHATHAMH. VIHHOBaIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH HCIIONB3YIOTCS B BUJE IIUPO-
KOTO IPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3aHaTuil. MHpopmanmoHHbie
o0Opa3oBaTeNnbHble TEXHOJOTHUU PEATH3yIOTCS MYTEM aKTUBU3AIMU CAMOCTOSITENILHON paboThI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTebHOM Cpeie.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIeKMOHHBIN Kypc IpeJIoyiaraeT CUCTEMaTU3MPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nekuuu ekTop 00s13aH NpeaynpeauTh CTYAEHTOB, IPUMEHUTEIBHO K KAaKOMY
6a3oBoMy y4eOHUKY (yueOHUKaM, y4eOHBIM TOCOOHSIM) OyIeT MPOYUTaH Kypc.

JIeKIMOHHBIN KypC JTOJDKEH JaBaTh HauOOIBIIHMK 00beM mH(pOpMaIuu u o0ecrneunBaTh
6osiee rrybokoe MOHUMaHHE Y4eOHBIX BOMPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4yeM 3T0 TpedyeTcst OOJIBIIMHCTBY CTYJIEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepHraa.

9.3 3aHsATHS CEMMHAPCKOIO THIIA

CemuHapCcKue 3aHATHS MPEICTABIISAIOT COO0H ETATN3AIUIO JIEKIIHOHHOTO TEOPETHIECKO-
ro MaTepuasa, IpOBOIATCS B LENAX 3aKPEIJICHUsI Kypca U OXBAThIBAIOT BCE OCHOBHBIE pa3fieibl.

OcHoBHOH (opMOI1 poBe/IeHNsI CEMUHAPOB SBJISETCS 00CYyXkIeHre Hanboiee mpooiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyallud B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TpemoaBaTessi BXOMIAT: OKa3aHUE METOIUYECKOM IMo-
MOIIHM U KOHCYJIbTUPOBaHHUE CTY/IEHTOB [0 COOTBETCTBYIOIIUM T€MaM Kypca.
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AKTHBHOCTb Ha CEMMUHAPCKUX 3aHATHAX OLICHUBAETCS IO CIEAYIOLUIUM KPUTEPUSIM:

* OTBETHI HAa BONPOCHI, IIPEAJIaraeMbl€ MPENoaaBaTeIeM;

* BBIITOJIHEHUE TIPOCKTHBIX U UHBIX 3aJaHUN;

* ACCUCTHPOBAHUE NIPENOIABATENIO B IPOBEACHNUN 3aHATHH.

OTBer HomKeH OBITh apTyMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJIEPKATh
CCBUIKU Ha UCTOYHUKHU.

Jloknaznsl ¥ ONIIOHMPOBAHHUE JTOKJIAZO0B IIPOBEPSIOT CTEIEHb BIAICHUS TEOPETUYECKUM
MaTEpUaIOM, a TAK)KE€ KOPPEKTHOCTb U CTPOIOCTh PACCyKIACHUM.

OneHuBaHUE 3a/1aHUM, BBIIIOJIHEHHBIX HAa CEMUHAPCKOM 3aHSTHM, BXOJUT B HAKOIUICH-

HYIO OLICHKY.
9.4 CamocTosiTe/ibHAsA padoTa 00y4alOUIUXCS M0 JUCHUIINHE (MOAYJII0)

CamocTrosTrenbHas paboTa CTYIEHTOB — 3TO IMPOLIECC AKTHUBHOTO, IIeJIEHAIPABICHHOTO
nproOpeTeHs CTyIEHTOM HOBBIX 3HAaHHUH, YMEHUI 0e3 HEeMOCPEICTBEHHOTO Y4acTHsl Mpernoa-
BaTeJsl, XapaKTEepU3YIOIIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3yIbTaTOB AESATEILHOCTH 00YUJarOMIerocs.

[{enu caMOCTOSTENIbHOM pabOTHI:

* CUCTeMaTH3alMs U 3aKpETICHUE MOTYYEHHbBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
YMEHUH CTYJIEHTOB;

- yriryOJeHne ¥ pacliupeHue TEeOPETUYECKIX 3HAHUM;

- (hopMHpOBaHKE YMEHHI UCIIOJIb30BaTh HOPMATUBHYIO U CIIPABOYHYIO IOKYMEHTALIUIO,
CHELHAJIbHYIO JINTEPATYPY;

* pa3BUTHUE MO3HABATEIBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTY/IEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CAMOCTOSATEIHLHOCTH MBILUICHUS, TBOPYECKOM MHUIIUATUBBL, CHOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3aliy;

* pa3BUTHUE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocTosTenbHast paboTa MOXKET OCYLIECTBISATHCS UHAUBUIYaIbHO WM IPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT I1eJI1, 00beMa, YPOBHS CIIO)KHOCTH, KOHKPETHOM TEMATUKH.

TexHonorust opraHu3ali cCaMOCTOSTENIbHON paboThl CTYACHTOB BKJIIOYAET MUCIOIb30Ba-
HUe HH(POPMAIIMOHHBIX U MaTEPUAbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynpTaToB BHEAyIUTOPHOM CaMOCTOSATENbHONW padOThl CTYAEHTOB MOXKET
IPOXO/UTH B MHUCbMEHHOM, YCTHON WIIM CMELIaHHOM (opme.

CTyneHThl JOJKHBI MOAXOIUTh K CaMOCTOSITENIbHOM padoTe Kak K HauBaKHEUIIEMY
CPEACTBY 3aKpeIJIeHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHMM, BHIpAOOTKE €AMHCTBA B3IJIAZ0B Ha
OTJIeIbHBIE BOIIPOCHI Kypca, IPHUOOPETEHUsI ONIPEIEIICHHBIX HAaBBIKOB M UCIOJIb30BaHUs Mpodec-
CHOHAJILHOW JIMTEPATYPBHI.

Crnucok TeM, BHIHOCUMBIX ISl CAMOCTOSITEIBHOTO U3YUEHUS .

1) Meroq MHOKECTBEHHON KOPPEIISIHH.

2) Meron TUHEApU3AIHH.

3) OproroHanu3anus IIAHOB KCIEPUMEHTOB. [locTpoeHre TUIaHOB OJIM3KUX K ONTH-

MaJbHOMYTIO HECKOJIbKUM KPUTEPHSIM.
4) XapaKTepHCTUKH MAaTEeMaTHYECKUX MOJEJIeH TNIaHOB SKCIIEPUMEHTOB.
5) Cocrasnenue [1DII sxcnieprMenTa.
6) Cocrasnenue [I®II sxciepumeHTa.
7) CpaBuuTenbHast OlleHKa APOOHBIX PEIUTHK. Pasperraromiast CtoCOOHOCTD PETUIMKH.
8) MHoroypoBHeBbIe (PAKTOPHBIE TLIIAHBI.
9) TIlouck skcTpeMyMa (QYHKIUH OTKJIMKA HA OCHOBAHHHU MCIIOJIb30BAHUS METOJIA 30J10-
TOro ceueHus u yrcen PuboHayyu.

10) OcoOeHHOCTH ONTUMH3ANNY TP HATMYHHA HECKOJIBKUX IKCTPEMYMOB.

11) OcobGeHHOCTH TUIAHMPOBAHMS W OPTaHU3ALUHM SKCIEPHUMEHTA IMPH HCIOJIB30BAHUH
Pa3IMYHBIX METOJIOB ONTUMHU3ALINH.
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12) IIpuHIMO TOCIEIOBATENBHOTO TUIAHUPOBAHUS MPH ONTUMH3AIMUA OOBEKTOB HCCIIC-
JOBaHUSI.

13) IMocnemoBarenbHbIC METO/IbI TIOMCKA ONTHMAJIBHBIX pelIeHuH. MeToj KpyToro Boc-
xoxnenus (Mmeroa bokca-Ywuicona).

14) Metomapl BbIAICICHHS CYIIECTBEHHBIX (PaKTOPOB.

9.5 MeToan4yeckne yKazaHus 1Js1 00y4al0UUXCH M0 OCBOEHHIO TUCIUILIHHBI

[lpr u3yyeHMH AMCUUIUIMHBI OOYYArOIIMMCS LEIeCO00pa3HO BBHIMOIHATH CIIEAYIOIINE
PEKOMEH 1IN 1

1. 3yuenne yuyeOHOM TUCIUIUIMHBI JJOJDKHO BECTHCh CUCTEMATHYECKH.

2. Ilocne nu3y4yeHHs Kakoro-nmudo paszziena 1mo ydeOHUKY WIIM KOHCIIEKTHBIM MaTepHajiam
PEKOMEH/IyeTCsl 110 MaMSATH BOCIIPOU3BECTH OCHOBHBIC TEPMUHBI, OTIPE/ICICHHUS, IOHITUS pa3zie-
na.

3. Ocoboe BHUMAHUE CIEAYET YACIUTh BHIMOJHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
SIM ¥ MHJJUBHTyaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSTEIBHYIO paboTy.

4. Best TemaTuka BOMPOCOB, MU3YYa€MBIX CAMOCTOSITEIIHHO, 33/1a€TCSI Ha JIGKLUAX IMPETo-
naBaresieM. MM jke 1aroTcsi UCTOYHHMKH (B MEPBYIO OYepe/ib BHOBb M3aHHBIC B MEPHOAUYCCKON
HAYYHOH JuTeparype) Ui 0ojee AeTaIbHOTO MOHUMaHHs BOIIPOCOB, 03BYYEHHBIX Ha JICKIINH.

[Tpu camocTosTENEHON IPOPAOOTKE Kypca 00yUaroNIHecs J0JDKHBI:

* IPOCMATPHUBATH OCHOBHBIE OTIPE/ICICHNUS U (PAKTHI;

* IOBTOPUTH 3aKOHCIIEKTHPOBAHHBIN Ha JICKIIHOHHOM 3aHSTHH MaTepHall v JOMOJIHUTh
€ro ¢ y4eTOM PEKOMEHJOBAHHOM M0 JaHHOM TEME JIMTepaTyphl;

* U3YYUTh PEKOMEHIOBAaHHYIO JINTEPATYPY, COCTABIATH TE3UChI, AHHOTAIIMUA U KOHCIICKTHI
HanOoJice BAXKHEIX MOMCHTOB;

* CAMOCTOSITEIILHO BBIMOJIHATH 33/1aHUs1, aHAJIOTUYHBIC MTPE/IaraéMbIM Ha 3aHITHSX;

* UCTIOJIB30BATh JIJIsl CAMOIIPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPEICTB.

MeTtoauyeckue yKa3aHus 10 CAaMOCTOSATEJbHOH padoTe HaJ U3y4YaeMbIM MaTepuaJioM
! NP NOATOTOBKE K NPAKTHYECKHM 3aHATHAM
Hanucanue koHcnekTa JeKUUN: KpaTKo, CXeMaTHYHO, ITOCIEA0BaTENbHO (PUKCUPOBATH OC-
HOBHbIE TOJO0XKEHUs, (POPMYIUPOBKH, BbIBOABI. IloMedaTs BaXkHbIE MBICIH. BBIIensaTh Kiode-
BbI€ CIIOBA, TEPMHHBI, (hopMyIbl. JlenaTh MOMETKM Ha BONpPOCAax, TEPMHUHAX, OJIOKaX B TEKCTE,
KOTOpBIE BBI3BIBAIOT 3aTPYAHEHHUS, IIOCIIE YETO MOCTAPaThCsl HAUTH OTBET B PEKOMEHIOBAHHOMN
nutepatype. Ecinu oTBeT He Hali/ieH, TO Ha KOHCYJIbTAllMi 0OpaTUTHCS K IPENO01aBaTEeNto
PaboTa ¢ KOHCIIEKTOM JIEKIIMHA, IOJrOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCaM, IPOCMOTP
PEKOMEHAYEMON JIUTEpaTyphl, padoTa C TEKCTOM, KOHCIIEKTHPOBAHUE OCHOBHBIX MBICIEH U BbI-
BOJIOB, PELIEHHE 3a/1a4 110 aJITOPUTMY
JUi yCHentHoro BBIMOJIHEHMSI MPAKTHUYECKUX Pa3/IeioB CaMOCTOSITEIbHOM padoThl yua-
IIMMCSI PEKOMEH/TyeTCsl UCIIOIb30BaTh Cleylollee yueOHO-MEeTOIUecKoe obecreueHue:
5. Beenenue B Teopuro miuaHupoBaHus sKkcnepumeHta [Tekcr] : yue0. mocobue / H. U.

CunnsieB, H. T. BunucoBa. - M. : U3a-so MI'TY um.H.D.baymana, 2011. - 463 c. :
Tabn.,cxeM. - bubmmorp.: c. 444-445.

6. Opranm3anus sxcriepumenTa [Tekct] : yue6.mocodue / B. I1. Conosees, E. M. Boraros .
-Crapsrit Ockon : THT, 2013. - 253 c. : puc., Tadi. - bubmmorp.: ¢. 235. - ISBN 978-5-
94178-302-1 (B mep.)

7. TlnanupoBaHue, OpraHHU3aIMsd U MPOBEIECHUE HAYYHBIX UCCIEIOBAHUI B MAITUHOCTPOE-
Huu [Tekct] : yue6. mocobue / A. U. bap6oTsko [u np.]. - Crapsrit Ockon : THT, 2014. -
500 c.: puc., Tabin. - bubnuorp.: c. 473-477. - ISBN 978-5-94178-402-8 (B nep.)

8. AHanu3 JaHHBIX U [JIaHUpOBaHMe dKkcriepumenTa [Tekct] : ¢6.3amau / Coct. B. S. Kymep;

Camap.roc.TexH.yH-T, UHpopM-.u3mep.Texnuka. - Camapa : Camap. roc. TeXH. yH-T,
2011.-19c.
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JU11 TOATOTOBKH TE€M CAMOCTOATEIBLHOTO M3YUYCHMS CIEAYET MOIb30BaThCS CIIMCKOM pe-
KOMEHIOBaHHOH JINTEPATYypPHI.

O01mme peKOMeHIAUM 110 OPraHU3AMUN CAMOCTOSITEILHOM PadoThI:
Bpemst, KOTOpbIM pacrionaraeT CTyACHT Ui BHIIOJHEHHUS y4eOHOTro TUIaHa, CKIIabIBacT-

Csl U3 JIBYX COCTABJISIOIIMX: OJIHA U3 HUX - 3TO ayIUTOpHas paboTa B By3€ IO pACIUCAHUIO 3aHsI-
TUH, Ipyrasi - BHEAYTUTOPHAST CAMOCTOsATEIbHAs padoTa. 3aaHus U MaTepPUAIBI ISl CAMOCTOSI-
TeIbHON pabOThI BHIIAIOTCS BO BpeMsl YUEOHBIX 3aHSATUH MO PACIHUCAHUIO, HA ATHX K€ 3aHITHIX
MPEroAaBaTellb OCYIIECTBISIET KOHTPOIIb 32 CAMOCTOSITEILHOW paboTOoi, a TAaKKe OKa3bIBACT MO-
MOIIb CTYJEHTaM I10 MPaBUILHON OpraHu3aluu padoThI.

MeToauyeckue yKa3aHUs M0 BHINOJHEHHIO KOHTPOJIbHOH padoThl

Llenb KOHTPOJIBHOU PabOTHI — MPOBEPKA 3HAHUI, MOJIYUEHHBIX CTYACHTAMHU MPH U3YUCHHUU
JAUCHUIIIIMHBI, 3aKPCIIJICHUS HABBIKOB.

Brinonnenue 3aaHuii 10JKHO OCHOBBIBATHCS HA MPEIBAPUTEIILHOM U3YUYE€HUU TEOpeTHYe-
CKOr'o Marepuarna.

[Ipouiecc paboThl HaJl KOHTPOJIBHOM PaOOTOM SIBIAETCS BaKHBIM ITArlOM MOJIYYEHHS OICH-
KM B paMKax IPOMEXYTOYHOU aTTECTALUH.

B nomorip cTyneHTaM mpuBeIeHbl METOAMYECKUE YKAa3aHHS K PEIICHUIO 3aa4, MPUMEPhI
peuieHus 3aay.

Howmepa 3amganuii cTyJeHTOM BBIOMPAIOTCS B COOTBETCTBUHU C PEKOMEHIAIMSIMH, yKa3aH-
HBIMHU JIA KaXXJI0T'0 3a1aHUA.

OrneHka BBITIOJIHEHUS! KOHTPOJIBHOU pabOThl OCYIIECTBISETCS MpernoaBaTesieM TUCIUTLIH-
HbI ITYTEM MPOCTABJICHHUA HA TUTYJIBHOM JIUCTC OTMCTKH <<3a‘~ITeHO)), «He 3auyreno» mocie npo-
BepKu 3ajaHuil. KauecTBO BBHIMOTHEHMS 3aJaHUs OLEHUBAIOTCS OallylaMu, KOTOpbIE MperoiaBa-
TEJb MPOCTABIISET MPH 3aMTUTE PAOOTHI

[Ipuctynas K BBIOJHEHUIO KOHTPOJIBHON pabOThI, ClIeyeT U3YUYUTh AUCLUUIUIMHY B COOT-
BCTCTBHU C pa60qef/’1, PEIINTL 3ada4u AJId CaMOCTOATCIIBHOIO PCIICHUAA. SaTCM, o NpUuBCACH-
HBIM PEKOMEHALUAM, BHIOPATh 33JJaHUSl U BBHINOJIHUTH MX B BHJIE PacueTHO-TpapuuecKoro 3a-
JaHMS.

3ajaHue BBINOIHAETCS Ha JucTax A4, CTpaHULBI KOTOPOM HyMEpYIOTCsS. TUTYIbHBINA JTUCT
BBITIOJIHACTCA B COOTBETCTBUHU C Tp€6OBaHI/I$[MI/I BBITIOJTHCHHA CTYACHUYCCKUX pa60T. Pemenue
KKIOW 3a7aun 00s3aTeNIbHO HAYMHATh Ha HOBOM JcTe. CBepXy ykaspiBaeTcs Tema 3amadu. K
KaXJI0M 3a/1aue 00s13aTeTbHO TPUBOJAUTCS TEKCT U CXEMBI YKa3aHHBIC B 3a/1aHuM. Jlanee 3anuchl-
BACTCs, YTO B 3aj1a4e JaHO U YTO TPeOyeTCs OnpeeanTh (TEKCT 3aaui He MepenuchiBarh). Jla-
JICC 3allMCBIBACTCA PCUICHUC. B KOHIEC 3aJa41 NPUBOAUTCA aHAJIN3 IMTOYYCHHBIX JaHHBIX.

Pemenne 3amay HeOOXOIMMO COMPOBOXKIATh KPATKUMH TMOSICHEHHSIMH (Kakue (HopMyIibl
HJIN TCOPEMBI IPUMCHAIOTCA, OTKYJa MOJIYYarOTCA TC UJIIM UHBIC PE3YJIbTAThI U T.H.) n HOI[pO6HO
u3laraTh BeCh XOJ pacueToB. Ha ka0l cTpaHulle cieayeT OCTaBIATh MO I 3aMeyaHui
pelieH3eHTa.

[Ipu BBIMIONIHEHUHU 3a/laHUs TpadUUYecKUil MaTepual MPUBOJIUTH B COOTBETCTBUU C Tpedo-
BaHUU.

Meroanueckue ykazaHus 10 PEUICHUIO 3a/1a4, BXOASIINUX B KOHTPOJIbHBIE 33JIaHUs, TAIOTCS
JUIS KKJIOW 3a/Jaud TOCJe M3JIOKEHUS €€ TeKCTa IMoj pyopukod '"YkazaHus"; 3aTemM maeTcs
MpUMEpP pEeLICHUs aHAJIOrMYHOU 3adaud. Llenb npuMepa pa3bsCHUTH XOJ PELIECHUs, HO HE BOC-
MIPOM3BECTH €ro MONHOCTHI0. [loaTOMY B psifie ciiydaeB MPOMEKYTOUHBIC PACUEThl OITYCKAFOTCSI.
Ho mipu BeImoOTHEHNH 3aaHus BCe MPEOOPA30BaHUS U YHCIOBBIC PACUeThl JOKHBI OBITH 00s13a-
TCJIIBHO IMOCJICI0BATCIIBHO MPOACIaHbI C HGO6XO)II/IMI)IMI/I IIOSICHEHUAMU, B KOHIIE AOJI’)KHBI OBITH
JTaHbI OTBETBHI.

10 Onucanue MaTepuAIbHO-TEXHHYECKOT0 00ecneyeHusl, He0OX0IMMOro JIsi
OCYILIeCTBJICHUSI 00Pa30BaTEJbHOI0 NMPOLEcca MO0 JUCHUILIHHE (MOXYJII0)



12

10.1 JIabopaTopHoe 000pya10BaHueE
OtcyTcTBYET
10.2 Texnuveckue M 3JIEKTPOHHbIE CPEACTBA 00yUEeHUS

JleknuoHHBIE 3AHATHSA.

Aynuropuu TSl ISKIIMOHHBIX 3aHSATHI YKOMIUIEKTOBAHBI MEOEITBI0 U TEXHHUECKUMU CPEI-
CTBaMU OOYYEHHUS, CIY>KallUMH JJIsl NPeACTaBIeHUsT yueOHOW HHpOpMAIK OONbIION ayauTo-
pun (HaOOpBI JEMOHCTPAIIMOHHOTO OOOPYAOBaHUS (TIPOEKTOp, IKpaH, KOMIIBIOTEP/HOYTOYK),
yueOHO-HarJIsJHbIe TOCOOUS, TEeMAaTHUYECKHUE WILTIOCTPALIHH).

Jlist peanu3anuy JUCIUILTAHBI TOATOTOBJICHBI MIPE3CHTAIIMU TI0 BCEM TEMaM.

IIpakTnyeckue 3aHATHS

Aynuropun Uil IPAKTHYECKUX 3aHATUH YKOMILIEKTOBAHBI CIICIIUATHN3UPOBAHHON Mebe-
JbI0 M TEXHHUYECKUMHU CpEACTBAMH 00ydeHHs (IPOEKTOp, IKpaH, KOMIbIOTEP/HOYTOYK). s
MIPOBEJICHUS Psiia MPAKTUISCKUX padboT mpuMenstorcs [IBM.

CamocrosiTesibHas padora.

[Tomerenust 1isi caMOCTOSATEILHON pabOThl OCHAIICHBI KOMITBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKJIFOUEHHS K ceTH «VIHTepHeT» U JOCTYIOM K 3JIEKTPOHHOI MH(OPMAIIMOHHO-
obpasoBarensHOl cpene KHAT'Y:

KOMITbIOTEpHBIE KIacchl (225 kopmyc Ne 3).

11 Huble cBeaeHus

MeToauueckne PEKOMEHIAIINH 110 oﬁyqenmo JM ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHMEe NUCHUIUIMHBI 00YyYalOIMMUCS ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 370POBbS
MOYET OBITh OPraHU30BaHO KAaK COBMECTHO C JAPYIMMHU OOYyYaroIIMMUCS, TaK M B OTJEJIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS IS OJIydyeHus: 00pa3oBaHusl 00y4aromuMHU-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Ipodeccopcko-Tieqarornyeckuii CoOCTaB 3HAKOMHUTCSI € TCUXO0JIOTO-(PU3UOTOTHYECKUMU
0COOEHHOCTAMH O0YYarOMIMXCSl MHBAIUIOB M JIMI[ C OIPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbsl, UHJIMBUyaJbHBIMU NPOTrpaMMaMH peadMINTaluu MHBaINAOB (npu Hamuuuu). [Ipun HEoO-
XOJIMMOCTH OCYILECTBIISETCS JOMOIHUTENbHAS MOAJNEPKKA MPENogaBaHus ThIOTOPAMH, IICHXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMH, MPOLIEIIMMHU OATOTOBKY aCCUCTEHTaMH.

B cootBeTcTBUU ¢ MeTOAMYECKUMU pekoMeHaanusIMu MunoOpaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpearnoyiaraeTcsi MCIojb30BaTh COLUAIbHO-aKTUBHBIE U pe-
(i1eKCUBHBIE METO/AbI 00Y4YEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peaduInTallK C IeNIbI0 OKa3a-
HUS IOMOIIY B YCTAHOBJIEHUH IOJIHOLICHHBIX MEXJINYHOCTHBIX OTHOLIEHUH C APYTUMU CTYJIEH-
TaMH, CO3JaHUH KOM(POPTHOTO TMCUXOJOTHYECKOTO KJIMMaTa B CTyleHueckoi rpynne. [lonbop u
pa3paboTka y4yeOHBIX MaTepHajoB MPOU3BOAATCSA C YUETOM IPENOCTaBICHHUs MaTepuala B pas-
JUYHBIX (OopMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAaHHUEM CIELIHMAIbHBIX TEXHUYECKHX
CPeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue muctuiuimbabl Juinamu ¢ OB3 ocyiecTBisieTcs ¢ MCHOJIb30BAHUEM CPENICTB
00y4yeHHsI OOIIETro M CIEUAIbHOTO0 Ha3HaYeHHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHus1). MaTtepualbHO-TEXHUYECKOE OOecleueHne MpeaycMaTpuBaeT NMPUCIOCOOIEeHUE ayIUuTo-
puii k Hyxz1am iun ¢ OB3.

®dopma NpoBeACHUS aTTECTAlMK ISl CTYACHTOB-UHBAIN/I0B YCTAaHABIMBAETCS C YUETOM
WH/IMBUYaJIbHBIX NCUX0pHu3ndeckux ocodbenHocreil. s crynentoB ¢ OB3 npexycmarpuBaeT-
csl 1ocTymnHas (opMa MpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, @ UMEHHO:
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* B TICYATHOM WMJIM 3JIEKTPOHHON (hopMe (A5l IUI] C HAPYIIECHUSIMUA OTIOPHO-
JIBUTATEIHLHOTO ammapara);

* B TICYaTHOH (popMe WK SIIEKTPOHHOH (popMe C YBEIMYSHHBIM MIPUPTOM M KOHTPACTHO-
CTBIO (JUTA JINI] ¢ HAPYIICHUSIMU CIIyXa, PeUH, 3pEHUs);

* METOIOM YTEHHS aCCHCTEHTOM 33/IaHUs BCIYX (IS JIUL C HAPYIICHUSMH 3PEHUS).

CryaeHTaM ¢ MHBAIMIAHOCTBIO YBEIMYMBACTCS BPEMs Ha MOJATrOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB MpeaycMaTpUBAETCs AOCTyMHAs (opma mpeaocTas-
JICHUS] OTBETOB Ha 3aJaHUs, 3 UMCHHO:

* MUCBbMEHHO Ha OymMare min HabopoM OTBETOB Ha KOMIIbIOTEpE (1711 JTUI] ¢ HApyIICHU I~
MU CIIyXa, peun);

* BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C UCIOJIH30BAHUEM YCIIYT aCCUCTEHTA (I
JIMII C HApYHIEHUSIMU OIIOPHO-BUTaTEIBHOTO aapaTa);

* YCTHO (17151 TUIT ¢ HAPYLICHUSMHU 3PEHHUS, ONOPHO-ABUTaTEIBLHOTO allapara).

[Tpn HEoOXOaMMOCTH /7Sl 00YHYAIOIIMXCSl ¢ MHBAJIMIHOCTBIO TPOLETypa OLCHUBAHUS pe-
3yJIbTaTOB O0yUYEHHSI MOKET MPOBOUTHCS B HECKOJIBKO 3TAIIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«IlmanupoBanue U 00padoOTKA IKCIEPUMEHTA)

CnenuanbHOCTb 24.05.07 CamoneTo- U BEpTOJIETOCTPOEHUE
Cnenumanuzanus CamonerocTpoeHue
KBanudukanus BeITyCKHUKA Nuxenep

["on Havayia moArOTOBKH (TI0 y4eOHOMY IIJIaHY) 2019, 2020

®opma o0yueHHs Ounas ¢popma
Texnounorust 00y4eHus Tpanuumonnas
Kype Cemectp TpynoeMKocCTsb, 3.€.
5 10 4
Bun npomexyTo4yHOl arTecTanuu OGecneunBarolee noapaseacHue

3auér Kadenpa «ABuacrpoenue»




1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

Ko 1 nHaumenoBanue

KOMIICTCHI UM HHA

Nuaukaropel nocTrxe-

[Tnarupyemblie pe3ynbTaThl O0yUCHHS 110
JTUCUUIIIINHE

Ob6memnpodeccnoHanbHbIC

OIIK-6 Cnocoben
NPUMEHSTH eCTe-
CTBEHHOHAYYHBIC U
00IIIeNH)KEHEPHBIC
3HAHMSI, METOJIbI Ma-
TEMaTUYECKOTO aHa-
JM3a ¥ MOJICJIUPOBA-
HUSI, TEOPETUIECKOTO
U DKCTIEPUMCHTATb-
HOTO UCCIIEIOBAHMSI
JUTSL PEIICHUST WHKE-
HEPHBIX 3a/1a4 MPO-
beccuoHanbHOM J1es-
TEJIBHOCTU

IIJIMH
OIIK-6.2 Ymeet npu-
MCHATH METOAbI MaTC-

(heccuoHaIbHOM Jies-
TEIBHOCTHA
OIIK-6.3 Binaneer

CKOI'O M OKCIICPUMCH-

B npoeccroHanbHOM
e TeTbHOCTH

OIIK-6.1 3Haet Teope-
THYECKHE OCHOBBI €CTe-
CTBEHHOHAYYHBIX M 00-
[IENH)KEHEPHBIX TUCIIU-

MaTH4YCCKOI'O aHaJI3a U
MOZACIIMPOBAHUS B IIPO-

HaBbIKaMU TCOPCTHUYUC-

TAaJIBbHOI'O UCCIICAOBAHUA

3HaTh: METOAbI MAaTCMAaTHU4YCCKOI'O MOACIIH-
pOBaHMsI MAaTE€pPHAIOB M TEXHOJOTMYECKHX
MIPOIIECCOB, MPUHIIUIBI BBIOOpA U aHATUTH-
YECKUE BO3MOXKHOCTH MCIIOJIB30BaHUS CO-
BPCMCHHBIX METOJUK WU MCTOJOB B IIPOBCC-
HUU AHAJIUTHUYECKHUX SKCIIEPUMEHTOB WU HC-
NBITAaHUI O0BEKTOB OKPYIKAIOIICH CPEIbI.
YMeTh: UCTIOIB30BaTh JaHHBIE U XapaKTepH-
CTUKM SIBJICHUM W IPOLECCOB ISl IOCTPOE-
HUSl MaTeMaTHUYECKUX MOJEJEH, N1enaTh Teo-
PETUYCCKUC BbIBOABLI, BCCTH MATCMATHU4C-
CKy!0 00pabOTKy M aHaJIU3UPOBaTh IOIydYa-
€MbI€ pe3yJIbTaThl.

Brnaners: TexHuKoON 1abopaTopHOro 3KcIie-
puMeHTa JIs1 IPOBEPKH TEOPETHYECKUX BbI-
BOJIOB M MaTeMaTH4YeCKHX Mojienel, ¢popma-
MU U METOAaMU OCYHICCTBJICHUA KOppeKTHOﬁ

HHTCPIIPETANU MMOJYYCHHBIX JadHHBIX.

Tabnuma 2 — [TaciopT ¢oHa OIEHOYHBIX CPEICTB

KonTposmpyembie ®opmupyemass | Hammenosanue
pa3aeJsl (TeMbl) KOMIIeTEHIUA OLICHOYHOI'0 IMoka3aTenu OLeHKH
AUCHHUILINHBI cpeAcTBa

Tewma | IlimannpoBanus OIIK-6 IIpakTrueckas 3HaeT M yMeeT NPUMEHAATh

JKCIIEPUMEHTA B TEXHOJIO- pabota Nel nousitusi: CnyvaiiHas Besn-

TMYECKHUX U HAY4HBIX HC- Omnpoc no Teme | unHa; [170THOCTH BEPOSITHO-

CJIEI0BAHUSAX cty; CpenHekBaapaTU4YHOE

Tema 2 OCHOBHBIE TTOHSI- OTKJIOHEHHE; Pacnpenenenue

TUS U IPUHLUIIBI [IJIaHU- ciy4aiiHoM BenuuuHbl, Oc-

pOBaHUs dKCIIEPUMEHTA HOBHBIE pacrpeneneHus;
Cratuctuueckue  (QyHKIMH
EXCEL wux cmHTaKcuc, BO3-
MO>KHOCTH

Tema 3 I[pensaputensHas | OITK-6 [IpakTnueckas | 3HaeT U yMeeT NPUMEHSITh

00paboTKa IKCIIEPUMEH- pabota Ne2 NMOHATHUSA: AHalIU3 MOrpel-

TaJbHBIX JTAHHBIX Ompoc 1o Teme | HOCTE TpU  MPOBEACHUU

Tema 4 KoppenaunoHHbIN K/p (3amanue 1) | SKCIIepUMEHTANBHBIX HCCIIe-

Y PETPECCUOHHBIN aHAIN3 nosanuii; IIpeaukropsr; OT-
knuky; Ommbku; Hamcrpoii-
ka chemometrics w1 MS
EXCEL; ee ¢ynkuuu, BO3-
MO>HOCTH, CHHTaKCHUC
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Tema 5 Beibop ontumMans-
Horo muaHa. Kpurepun
ONTUMAJIBHOTO IJIaHa

OIIK-6

[IpakTnueckas
pabota Ne3
Onpoc 1o Teme

3HaeT U yMeeT NPUMEHATH
nousTusi: Maorodakrop-
HBIM SKcniepuMeHT; OnTumu-
3a1us; Buapl onTuMHU3anmy;
[Topsiiok onTUMHU3AITUN

Tema 6 Ilnansr MEHOTO(AK-
TOPHBIX SKCIIEPUMEHTOB

OIIK-6

IIpakTrueckas
pabota Ne4

Omnpoc no Teme
K/p (3amanue 2)

3HaeT M yMeeT NMPUMEHATH
nousitusi: [loctpoenue nu-
HEWHOW OJHOMEpPHOW MOJe-
JU  METOAOM HaUMEHBIIUX
kBaaparoB (MHK); Marema-
THYecKass Moxaeiab, OO0bsc-
HAIOLAsl perpeccusi; 3aBU-
CUMOCTh perpeccuoHHas;
JIMHENHBI PEerpecCUuOHHBIN
aHayu3;, AJNTOpuUTM pacueTa
YpaBHEHUs JIMHEHMHOW pe-
rpeccun MHK; KomnoneHTbI
pPErpecCUOHHOTO  aHaju3a,
Koapduumentsr  ogHOMEp-
HOM JIMHEHHON perpeccruoH-
Hoit Mozenu, OmmOka ar-
npokcuMmanuy; IlocTtpoenune
HEJIMHEHHON OJHOMEPHOM
MOJINId METOJIOM HaWMEHb-
mux KBaapaToB; Henuneii-
Hasi perpeccusi; Kmaccel He-
JMHEWHON perpeccun; Bumabl
HEJIMHEHOM perpeccuu;
VYpaBHeHne napaboauvecKoi
perpeccur  K-ro  TIOPSJIKa,
l'unepbonmyeckoe  ypaBHe-
Hue perpeccuu; CTerneHHoe
ypaBHeHue perpeccuu; Jlu-
Heapu3aluu CTENEHHOT0
ypaBHeHus; Koadduument
JeTEpMUHAIUU

Tema 6 ITmanbr MHOTO(AK-
TOPHBIX KCIIEPUMEHTOB

OIIK-6

[TpakTnueckas
pabota No5
Omnpoc no Teme
K/p (3amanue 3)

3HaeT M yMeeT NMPUMEHATH
nouaTus: Iloagrue IIDII;
Oco6ennoctu [1®DII; Hary-
pajdbHbIE W HOPMaJIM30BaH-
Hble 00O03HAYEHUS YpPOBHEH
BApbUPOBAHUSI MEPEMEHHBIX
daktopoB; Crocob mocTpoe-
Hus [1OI1 nns moboro uncna
IIEPEMEHHBIX (bakTopoB;
CsoiictBa IIDII; Tlorarue n
MJIaHUPOBAHKE s dekToB
B3aWMOJICUCTBUS  MEPEMEH-
HBIX ()aKTOPOB B MOJHO(AK-
TOPHBIX AKCIIEPUMEHTAX;
Pacuer kosddunmenton pe-
rpeccud MpU TEPEMEHHBIX
dakTopax W HX B3aUMOJICH-
CTBUSIX METOJIOM HaWMEHb-
IIMX KBAJPaTOB
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Tewma 6 ITmanbt MHOTO(DaK- | OITK-6

TOPHBIX S3KCIICPUMCHTOB

[IpakTnueckas
pabota Neb6
Onpoc 1o Teme

3HaeT W yMeeT NPUMEHSITh
MOHATHSA: Cocranenue
mnana JI®II skcnepumenTa,

00paboTKa U aHaIU3 €ro pe-
synprata ([IpoOHbIil  dak-
TOpHBIM  1aH;  Peruuka,
CyliecTBEHHbIE ~ IIEPEMEH-
Hble; ['eHepupymoiiee coot-
HouieHue, Omnepauus cMme-
IIMBAaHUS OIICHOK KO3 du-
IUEHTOB YpaBHEHMsI perpec-
cuu; llonsatus renepupyro-
IIMX COOTHOLICHHN WU OIpe-
iCHE 110111704 KOHTPACTOB,
CpaBHUTENIbHAS OLICHKA
JPOOHBIX PEILTHUK).

Tema 7 KomnbroTepHbie
METOJIbI CTaTUCTUYECKOU
00paboTKH pe3yIbTaToB
VH)KEHEPHOT' 0 AKCIEPH-

MCHTa

OIIK-6

[IpakTnueckas
pabota Ne7/
Omnpoc o Teme

3Haer u YMEET NIPUMEHATD
MNOHATHA:

2 Mertoanueckne MaTepualibl, ONpe/iesoNue NPoLeaypPbl OlleHUBAHUS 3HAHMI,
YMeHH, HABBIKOB U (MJIM) ONBITA AESTEJIbHOCTH, XapAKTePU3YIOLIMeE MPOLece
¢dopMupoBanusi KOMIEeTEHIM A

Metoauyeckue MaTepuansl, ONPEACIAIOIUE IPOLUEAYPhl OLCHUBAHUS 3HAHUN, YMEHUU,
HaBBIKOB U (WJIM) OMbITA AEATEIILHOCTH, IPEJCTABICHBI B BUJIE TEXHOJOTUYECKOM KapThl AUCIHU-

IUTMHBI (Tabnuna 3).

Tabnuna 3 — TexHojoruueckas Kkapra

HaumeHnoBanue Cpoku BbI- Ixana Kpurepumn oueHnBanus
OLICHOYHOIO Cpell- | IMOJHEHHS | OLeHUBAHUA
CTBa
6 cemectp

HpOMe)KyTO‘IHaH aTrecranusda B (])opMe «3auer ¢ OLIEHKOI»

IIpakTnueckue 3a-
naHus  (TpakTHye-
CKHe paboThl, Te-
CTBI)

B TeUeHUE
ceMmecTpa

40 6amioB

40 6annos - CmyoeHm noiHOCMbIO 8bINO-
HUJ 3a0aHue, NOKA3al OMAUYHbIE YMEHUS.
U HABBLIKU 8 PAMKAX YCBOEHHO20 YUeOHO20
Mamepuana, KOHMpObHasL paboma
oghopmnena akKkypamuo u 6 COomeem-
CcmeuUlU ¢ npedvAsIseMbIMU MpPedOBaAHU-
MU

30 6annos - Cmyoenm noiHoCcmuio 8ul-
NOJHUL 3a0aHue, NOKA3AalL Xopouiue yme-
HUsL HABLIKU 8 PAMKAX YCBOEHHO20 YYeOHO-
20 Mamepuana, Ho He cmo2 000CHO8AMb
ONMUMATLHOCb NPEOSIONCEHHO20 peule-
HUS, TOTTYIICHBI OJJHA WJIH JBE HETOYHO-
CTH, ecmb HeOOCMamKu 8 0QopMIeHUU.
20 6annos - Cmyoenm noaHoOCmMvio 8blNO.Jl-
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HU 3a0anue, Ho OONYCMUL CYUWecmeeH-
Hble HeMOYHOCMU U 2pybble OUUOKU, He
NPOSABUN YMEHUS NPAGUILHO UHMeEPNnpemu-
pOo8ambs NOJLyYeHHble pe3yIbmamol, Kade-
CcmMeo oghopmieHus umeem HedOCmMamoy-
HblUL YPOBEHD.

10 6annoe - Cmyoenm He NOIHOCMbIO bl-
NOJHUTL 3a0aHUe, NPu 3MoM OONYCMUIL CY-
wecmeenHble HeMmoyHOCmuU U 2pyobvie
OwUOKU, He NPOABUIL YMEHUs. NPABUTLHO
UHMepnpPemuposams No1y4eHHvle pe3yib-
mamawl, Kayecmeao ogh)opMienUs umeem
He0oCmamoutbwlil YPOBeHb.

0 6annos - Cmyoenm He NOJIHOCMbIO Bbl-
NOJHUN 3a0aHUe, npU SMOM NPOABUT HEOO-
CMAamounslll ypoeeHsb YMeHUll U HABbIKOS,
a makoice HechocobeH NOSICHUMb NOJIYUEeH-
HbLU pe3yibman.

Hanuuue onopHo-
ro KOHCIIEKTa IO
TEMaM.

B TeyeHue
ceMmecTpa

10 OamwoB

10 6annos - Hanuuue noano2o komniexma
KOHCNEeKmo8 JieKyuil u mem OJisi CAMOCMO-
AMENbHO20 U3YUeHUs], CIYOeHm NOKA3Al
OMIUYHbBIE 3HAHUS 8 PAMKAX YCBOEHHO20
yuebH020 Mamepuaia.

8 bannos - Hanuuue nonnoeo komniekma
KOHCNeKmo8 JieKyuil u mem OJisi CAMOCHO-
AMENbHO20 U3YUeHUsl, CIYOeHM NOKA3Al
SHAHUSL MEOPemu4ecKko2o Mamepuand ¢
HeOONbUUMU HEMOYHOCTAMU 8 (DOPMYIU-
POBKAX U PACCYHCOCHUSX

5 bannos - Hanuuue komniekma KoHcnex-
Moe NeKyull u mem 0isk CAMOCMOSMeENbHO-
20 uzyueHus no oonvuuncmay mem, Iloxa-
30471 YOOsIemeopumeibHvle 3HAHUSL 8 PAM-
Kax yC80€HHO20 YuebOH020 Mamepuad.

Pacuerno-
rpaduueckoe
6ora (3amaya 1)

pa-

7 Henes

20 6annoB

PacueTHo-
rpaduueckoe
Oora (3amaya 2)

pa-

9 Henens

20 0ayu1oB

Pacuetno-
rpagpudeckoe
6ota (3amaya 3)

pa-

13 Henensa

10 6ammoB

10 6annos - Cmyoenm noiHoCmbio 8bINOJI-
HUJ 3a0anue, NOKA3al OMIUYHble YMeHUs
U HABBIKU 8 PAMKAX YCBOEHHO20 Y4eOHO20
Mamepuana, KOHmMpOoIbHas paboma
ohopmaena aKxkypamuo u 8 coomseem-
Ccmeuu ¢ npedvsIseMblMU MPeboB8aAHUs-
MU.

8 6annos - Cmyoenm noiHOCMbIO 8bINOI-
HUJ 3a0anue, NOKA3Aal Xopouiue yMeHUs.
HABLIKU 8 PAMKAX YCBOEHHO20 Y4eOH020
Mamepuand, Ho He cM02 000CHO8AMb ON-
MUMATLHOCTb NPEOTONCEHHO20 PeUleHUsl,
oonyujenvl 00HA Ul 08e HeMOYHOCMU,
ecmb HedOCMamKu 8 0QOPMIEeHUU.

5 6annosé - Cmyoenm noaHocmuvio 6blnoJi-
HUL 3a0aHue, Ho OONYCMUJL CYWeCmBEeH-
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Hble HeMOYHOCMU U 2pYyOble OUUOKU, He
NpPOSABUN YMEHUS NPABUILHO UHMeEPNpemu-
po6ambs NOLyYeHHble pe3yIbmamul, Kade-
Ccmeo oghopmiieHUs umeem HedoCmamou-
Hblll YPOBEHD.

0 6annos - Cmyoenm He NOJIHOCMbIO Bbl-
NOJHUNL 3a0anue, NPU IMOM NPOGUTL HEOO-
CMamounslll ypoeenb YMeHUll U HABbIKOS,
a makoice HecnocobeH NOSICHUMb NOJYUEH-
HblLU pe3yibmam.

UTOrO: 100

Kpurtepuu oneHKHu pe3y/1bTaTOB 00y4eHHs 110 JHCHHUILIMHE:

0 — 64 % oT MakCUMaJIbHO BO3MOXKHOM CyMMBI 0aJIJIOB — «HEYIOBJIETBOPUTEIHLHOY» (HEIOCTA-
TOYHBIN YPOBEHb JUIsl IPOMEKYTOUHOM aTTECTAllMK MO JUCLUILINHE);

65 — 74 % oT MaKCMMaIbHO BO3MOXKHON CYMMBI OAJIJIOB — «yJOBJIETBOPHTEIBHOY (TIOPOTOBBII
(MMHMMAJBHBIN) YPOBEHb);

75 — 84 % oT MakcCHMaJIbHO BO3MOKHON CYMMBI 0aJlJIOB — «XOPOIIO» (CPEIHUN YPOBEHb);

85 — 100 % oT MakCUMaJIbHO BO3MOKHOM CyMMBI OAIIJIOB — «OTIMYHOY (BBICOKUH (MaKCHUMallb-
HBII) YPOBEHD)

3 TunoBble KOHTPOJILHBIE 32/1aHNUSI WJIH HHBIE MATEPHAIbI, HEOOXOAUMBbIE J1JIs1
OLICHKH 3HAHUI, YMEHHMI, HABBIKOB M (WJIM) ONBITA J1eSAITeJIbHOCTH,
XapakTepusyouye npoiuecc popMupoBaHusA KOMIETEHIUH B X0/1€e 0CBOEHUS
00pa3oBaTeJILHOM MPOrPaMMbI

3.1 3aganus A1 TEKYLIEero KOHTPOJIsl YCIIeBAeMOCTH

B pamkax mpakThyeckux 3aHSITHI, Ha OCHOBE 3HAHUN M YMEHHil, OTpaOOTaHHBIX HA TH-
MOBBIX 33/1a4aX, CTYACHTHI BBIIOJIHAIOT MPAKTHUECKUE padOThI, HAlIPaBJICHHbIE HA 3aKpEIUICHNE
HaBbIKA.

Tembl IpaKTHYECKUX 3aaHUIL:

IIpakTnyeckas padora Ne 1. OcHoBbI MaTeMaTuyeckoi cratuctuku (CiydaiiHasi Benu-
ynHa; [InoTHOCTE BeposaTHOCTH; CpenHeKBaipaTUIHOE OTKIIOHEHHE; Pacipenenenne cinydaiiHon
BenuunHbl, OcHoBHbIE pacnpeneneHus; Cratuctnueckue pynkuuu EXCEL ux cunTakcuc, Bo3-
MOYKHOCTH).

IIpakTnueckas padora Ne 2. PerpecCHMOHHBIN aHaIM3 3KCHEPUMEHTAIbHBIX JaHHBIX
(IMpenukropsl; Otkuku; Omudku; Hancrpoiika chemometrics qs MS EXCEL; E¢ dynkuum,
BO3MOXKHOCTH, CHHTAaKCHC).

IMpakTuuyeckas padora Ne 3. Onrumusaiyss MHOropakTOpHBIX 00bekTOB* (MHOrodak-
TOpPHBIH dKcriepuMenT; Onrumusanyst; Buapl ontumusanun; [Topsmok ontumMusanum).

IpakTuueckas padora Ne 4. [Tocrpoenue omHomepHOi Moaenu ([locTpoeHue auHEH-
HOW OJTHOMEPHOW MOJENH METOI0M HanMeHbIuX kBaapatoB (MHK); Matemaruueckas MOeIb;
OO0mbscHsIOMAs perpeccus; 3aBUCUMOCTh PerpeccUoHHasi; JIMHEeWHbI perpecCHOHHbIN aHalu3;
AnroputMm pacuera ypaBHeHus JuHeitHoU perpeccur MHK; KoMmmnoneHTsI perpeccioHHOro aHa-
nmu3a; Koadduimnentsr omHOMEpHOW JTMHEWHON perpeccuoHHoi Mozenn; Ommbka anmpoKcuma-
uud; [ToctpoeHne HeMMHENHONW OJJTHOMEPHOW MOJIETM METOJOM HAaUMEHBIIUX KBajparoB; Hemu-
HelHas perpeccust; Kitaccbl HenmmHenHoM perpeccuu; Buibl HEIMHENHOM perpeccuu; Y paBHEHHE
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napaboIUIecKO perpeccuu K-To nopsaka; ['unepbonnyeckoe ypaBHeHue perpeccun; CteneH-
HOE€ ypaBHeHHe perpeccud; JInneapuzauuu crenenHoro ypasHenus; Koadduuuenr nerepmuna-
1K),

IIpakTuuyeckas padora Ne 5. Cocrasnenue [IDII sxciepumenTa, 00paboTka U aHAIU3
ero pesynprata* ([lonstue IIDIIT; Ocobennoctu IIDII; HarypanbHbie U HOpMalIN30BaHHBIC
0003HaUYCHHs YpOBHEH BapbUpOBaHHs MepeMeHHbIX (hakTopoB; Crocod nmoctpoeHust [IDIT s
mo0oro yucia nepeMeHHbIx (akTopoB; CoiictBa [1DII; [lonsTue u manupoBanue 3G heKkToB
B3aMMOJICHCTBHS IEPEMEHHBIX (PaKTOPOB B MOJHO(PAKTOPHBIX dKcIepuMeHTax; Pacuer koahdu-
[UEHTOB PErpeccuy MpH MepeMeHHbIX (HaKTOpax U WX B3aUMOACHCTBUSIX METOJ0M HAaUMEHBIINX
KBaJ[paTOB).

Ipakruyeckas padora Ne 6. Cocrasnenue rana JI®@II skcniepumenTa, o0paboTka u
aHanu3 ero pesynbrara (JpoOubiii dhakTopuslii miaH; Peruka; CyliecTBeHHbIE EPEMEHHbIE;
['enepupytomee cootHomenue; Onepanyst CMEIIUBAHHUS OLIEHOK KOA(PQPHUIMEHTOB ypaBHEHUS
perpeccurt; [IoHATHS TeHEPUPYIOUIMX COOTHOIICHUN W OMpEAeNsomuX KoHTpacToB; CpaBHU-
TeNbHAst OLIEHKA POOHBIX PEILTUK).

IIpakTnyeckas padora Ne 7. KoMnbroTepHbIE METO/IbI CTATUCTHUECKON 00pabOTKH pe-
3yJbTaTOB HHXKCHEPHOTO dKcriepuMenTa (Padora B mporpamme STATISTIKA)/

* - 3ajaHue BBINOJIHAETCS B PAMKaX NPAKTHYECKOH MOATr0TOBKHU

BoinosineHune pacueTHO-rpaguyecKoi padoThl

B Teuenue cemectpa CTYIEHTHI TOJKHBI BBIIIOJIHUTH KOHTPOJIBHYIO PabOTY, COCTOSIIYIO
u3 3 3aJaHHi.

3aganue Nel /IlucnepcHOHHBIN U KOPPeJSINUOHHBIH aHAJIU3.

MeTtouKa BBIIOJHEHHS IUCIIEPCUOHHOIO aHaIn3a

1 OnpeaenuTtsb 1eNb MccaeqoBanus (1Mo 3aaanuio). OnpenenuTs pe3yabTaThl HCCIIEI0BA-
HUS (OTKJIMK, BBIXOJHYIO BEJIMYHUHY) U (DAKTOD.

2 UsmMensis GakTop, MpOU3BECTH cOOp HH(OPMAIMK O pe3yIbTaTaxX UCCIET0BAHMS.

3 CocrtaBuTh TaOIUITYy HAOIIOICHUI.

4 BbINOJIHUTH HEOOXOIUMBIE JUTSl OTHO(PAKTOPHOTO TUCTIEPCUOHHOTO aHAJIM3a PAaCUEeThl.

5 JlaTh 3aKI0OYEHHUE TIO PE3yJIbTaTaM UCCIICIOBAHUS.

MeTouKa BBIIOTHEHHS] KOPPEISLMOHHOTO aHAJIN3a

1 Tlpoussectu coop nHbopmaIu uccienyemoix napamerpon (X, Y).

2 CocTaBUTh TaOIUILy UCXOJHBIX JTaHHBIX apaMeTpoB X U Y.

3 [TocTpouTh KOOPAMHATHYIO CETKY M HAHECTH TOYKAMH MCXO/HBIEC JaHHbIC TaOIHIIb.

4 BbINOJIHUTH HEOOXOUMBIE PacUeThl.

5 Cnenatpb 3aKIIOYEHHUS 110 PE3yJIbTaTaM MCCIIEIOBAHMS.

3aganmne Ne2

1 Bribpath 00BeKT uccienoBanus (MauHa, mpuodop, MpoIece u T.1.).

2 Onpenenuth (HaKTOPHI U 1aTh X OMUCAHHE, XapaKTep BIUSHUS HA HCCIeAyeMbIil 00b-
€KT, METOJIbl U CIIOCOOBI pEeryIUpOBaHUs, U3MEPEHUS U T.1.

3 BoiOpath HyJI€BOM YpOBEHb U MHTEPBAJIbl BApbUPOBAHHUSI.

4 3anonHuTh Ta0IMUILY (GAKTOPOB.

3aganue Ne3 IloJiHblii (aKTOPHBIN IKCIIEPUMEHT

1 PaccunTarh KO GUIMEHTH YpaBHEHUS PEIPECCUU.

2 IIpoBepuTh a€KBaTHOCTU MOJIEIH.

3 IIpoBepuTh 3HAUUMOCTH KOI((HUIIMEHTOB YPAaBHEHHSI PETPECCUH.
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4 CpaenaTth BBIBOIBI
Hcxonabie qaHHbBIE IO BapHaHTaM BBIIaeT NPEoaaBaTeib
Ipumeuanue. Ha ycMOTpeHHe BeayIIEro MpernoaaBarens A0MyCKaeTcsl BbIIaBaTh 3aja-
AQHAJIOTMYHBIC IO TEMATUKE U TPYTOEMKOCTH, U3 APYTUX YIeOHO-METOIMICSCKIX TTOCOOHIA.
Bonpocs! U151 321U THI KOHTPOJIbHO# PadoThI.

. [InanupoBaHue SKCIIEPUMEHTA - OCHOBHBIE TEPMUHBI M OIIPEICICHUS

. MeTo/1pl MIaHUPOBAHUS SKCIIEPUMEHTA.

. Koppensimmonnsiii ananu3s. Koadduruent koppensiuu.

. Aucnepcuonnsiit ananus. Kpurepuii Gurepa.

. [IpuMeHeHnne KkpuTepreB coryiacust Il IPOBEPKU CTATUCTUUECKUX THUIIOTES.

. 3azaum, peraeMble ¢ IOMOUIbIO JUCIIEPCUOHHOTO aHAIU3A.

. OneparuBHas xapakrepuctuka. [lopsgok TOCTpOeHUs ONepaTUBHON XapaKTEPUCTUKHU.
. 3aaua ONTUMH3AINHI SKCTIepruMenTa. Bboi0op 06001eHHOro napameTpa ONTHMHU3AIUH.
. OYHKIIHS KeJIaTeIbHOCTH.

. BozgeiictByromue daxropsl. TpeboBaHus K pakTopaM Npu INIAHUPOBAHUU SKCIIEPUMEHTA.
. @yHKIMA OTKIUKA. MOJENb «4EPHOTO SALIUKAY.

. Be10op maremaTnueckoii Mojenn GyHKLINUN OTKIMKA.

. Crtoco6b1 momncka ontTuMyma (yHKIUK OTKIMKA. [1]aroBeid pyHITHIL.

. [IpunATHE penieHuil nepe IIaHMPOBAHUEM 3KCIIEPUMEHTA.

. [lonHbIi QakTOPHBINA IKCIEPUMEHT.

. OkcriepuMeHT Tuna 2k. Martpuia miaHupOBaHUS SKCIIEPHUMEHTA.

. CBoiicTBa nosHOro (akTOpHOro 3kcrnepuMenTa tuna 2k. Maremarndeckast MOJIelb.
. poOHBIil haKTOPHBIM SKCIIEPUMEHT.

. Panpomusanus.

. O6paboTka pe3yabTaToOB 3KCIIEpUMEHTa. MeTO/1bl perpecCHOHHOTO aHANIN3A.

. IIpoBepka afeKBaTHOCTH MOJyYEHHOW MaTeMaTHYECKONH MOJIEIIH.

. Meroa HaMMEHBIINX KBAJPATOB.

. [IpoBepka 3HaunMOCTH KO3((HUIINEHTOB PETPECCHUH.

. [IpuHATHE penieHuit nocie NOCTPOEHUs MOJEIIH ITpoLiecca.

. MeToasl BOCXO0K/IEHHUs 110 TOBEPXHOCTU OTKJIUKA.

. JIBI>KeHue no rpaiueHTy GyHKIMUN OoTKIMKa. KpyToe BocxoxaeHue.

. Knaccuguxkarus skcrepuMeHTanbHbIX IIaHOB.
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Jlucr perucrpanuu usmenenui k PI1JI

n/n

OcHoBaHNE BHECEHUS
N3MCHCHUA

KonnuectBo
CTPaHUI]
W3MEHEHUS

IMonamuce
paspaboTunka

PTIT




