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(®UO, yueHas CTENeHb, yUCHOE 3BAHUE)
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PabGouas mporpamma npeaHazHaueHa Juis npenogaBanus Onoka 2.1 «/lucuurimuuel (MOyJIN)» aciu-
paHTaM O4HOH (HOPMBI OOYUCHUSI.

[TporpamMma cocraBiieHa B COOTBETCTBUH ¢ (efiepaibHbIMU TOCYIaPCTBEHHBIMU TPEOOBAHUAMU,
YTBEP)KAEHHBIMH MTPHKa30M MuHuCTEpcTBa 00pa3oBanus 1 Hayku Poccuiickoit @enepannu ot 20 ok-
Ta0pst 20211 Ne 951 1 Ha ocHOBaHMHM y4eOHOTO TUTaHa 1Mo crienuanbHOoCcTH 4.3.1. TexHomoruu, Mamm-

HBI 1 000pyIOBaHUE JIJISl arPONPOMBIIINIEHHOTO KOMITJIEKCA, YTBEPKAEHHOTO YUEHBIM COBETOM BY3a
ot 18.05.2023r. mpotokon Nel0.

[Iporpamma ogo0peHa Ha 3acenanuu Kadeapbl TexHOIOrn4eckoro 00opya0BaHus )KHBOTHOBOJICTBA U
nepepadaThIBAIONIUX TPOU3BOJICTB.

3aB. xadenpoii k.T.H., morieHT X.M. Ucaes



AHHOTALIUS

VYuebnas aucumiuimHa (Moxynb) 2.1.6 IlnanupoBaHuMe SKCIEpUMEHTa SIBISIETCS Ba)KHOU
COCTaBHOM YacThl0 YUeOHOro IUlaHA TOJATOTOBKHM aCMHPAaHTOB IO Hay4dyHOW crnernuaibHocTH 4.3.1.
TexHOMOrnH, MaIIMHEI 1 000PYAOBaHUE JIsl arPOTPOMBIIIUIEHHOTO KOMILIEKCA.

OcHoBHas 3a1a4a y9eOHON JUCITUTUIMHBI (MOIYJIs1) — OCBOCHHUE aCIIUPAHTAMU TEOPETHUCCKUX H
MpaKkTUYECKUX 3HAaHUW B 00JIaCTU IUIAHMPOBAHHUS, TOJTOTOBKH, npoBeneHUs U 00paboTKu
PE3yIbTATOB SKCIIEPUMEHTA.

B cucteme TeXHHMYECKHX HAYK U3y4aeT OCHOBHBIC MPOOJIEMBI COBPEMEHHON TCOPHH IIAHHPO-
BaHMsI DKCIIepuMeHTa. M3mararoTcss BOMPOCHI MO OPraHU3aIliy UCIIBITAHUN W aHaJIU3y BIUSHUS CIY-
YaifHBIX ()aKTOPOB HA OMIUOKHU OTIIEIBHBIX H3MEPEHUN WUIIH PE3yIbTaTa SKCIIEPUMEHTA B IIEJIOM, METO-
Ikl 00pa0OTKHM JTaHHBIX U UX aHAIW3. ACIUPAHTHI MOJYYalOT MPEACTABICHUE O CHCTEMHOM TMOIX0JIE K
M3Y4YEHUIO TPOLIecca WK SIBJICHUS, aHAJIM3Y Pa3MEPHOCTEH B M3y4YaeMbIX 3aBUCHUMOCTSIX, ONTHMHU3A-
1M (GaKTOPHOTO MPOCTPAHCTBA ISl TTOBBIMICHUS] TOYHOCTH MAaTeMaTHUYECKUX MOJICICH W AMIUpUYe-
CKHX 3aBUCUMOCTEH. PaccmaTrpuBaroTcs pa3indHbIe METOIBI aHATN3a U 00PaOOTKH OTBITHBIX JTAHHBIX.

KoHnTpo:b 3HaHMii acnupaHTOB MPOBOAUTCS B (hopMe TeKyIEH U MPOMEKYTOYHON aTTECTAIUH.

Tekymas arrecranus acnUpPAHTOB — OLIEHKA 3HAHUM M YMEHUW NPOBOAMUTCSA MOCTOSHHO Ha
MPAKTUYECKUX 3aHATHSAX C TOMOIIBI0 KOHTPOJIBHBIX BOIPOCOB M OIEHKH CaMOCTOSTEIBHOW PabOThI
acCIMpaHTOB.

[IpomexyTouHas aTTecTalus aClUPaHTOB MPOBOAUTCS B (hOpME UTOTOBOIO KOHTPOJIS MO JHC-
LMILIMHE — 3a4YeTa.

1. Heapb u 3aga4u AMCUMILUIMHBI (MOLYJIs1)

Lenbto n3ydenus nucturinabl 2.1.6 [InannpoBaHue KCIIEpUMEHTA SBISETCS OCBOCHUE aCIIH-
paHTaMH TEOPETHUYECKUX M MPAKTUUYECKUX 3HAHUHM, NMPUOOpeTeHHe yMEHUIl M HaBBIKOB B 00JacTu
TUTAHUPOBAHMS U OPTaHU3AIMH YKCIEPUMEHTA ISl TIOTYYEHHUs TOCTOBEpHOW MH(POpPMALUU 00 mccie-
JyeMoM 00BEKTe, MO3HaHUS METOJI0B (DaKTOPHOTO U Pa3MEPHOI0 aHaN3a, 03HaKOMJIEHHE ¢ METOJaMU
aHayn3a, 00pabOTKU OMBITHBIX U MPEICTABICHHS ONBITHBIX JaHHbIX.

3azayn TUCUUIUIMHBI — OCBOEHUE METOAMKHU OLIEHKH JOCTOBEPHOCTH IMOIYYEHHBIX JKCIIEpPH-
MEHTAJIbHBIX JIaHHBIX, XapaKTEPUCTHUK CIy4alHbIX BEIMUYMH, METOJIOB ONUCAHUS QYHKIUU OTKJINKA WU
OIpe/ieNIeHUs] ONTUMAJIbHON OOJIAaCTH MapaMeTpoB ISl MCCIIEIYyeMOro IMpolecca; OLEHKH HMapHOW U
MHO’KECTBEHHOM CTaTUCTUYECKOM B3aMMOCBSI3U MEXIY CIy4alHBIMU BEJIMYMHAMU M allIPOKCHUMAIUU
OMBITHBIX JAHHBIX MaTEMaTHYECKUMHU 3aBUCUMOCTSIMHM; OLICHKH TOYHOCTH M aJJ€KBAaTHOCTH MaTeMaTH-
YeCKUX MOJIEJIEH.

2. MecTO AMcuMIIMHBI (MOAYJs1) B CTPYKType OCHOBHOM NpodecCHOHATBHON 00pa3oBa-
TeJbHOI MPOrpaMMBbl.

JucuumuimHa (Moayne) 2.1.6 IlnanupoBaHue >KcriepyMMeHTa MpeJHa3HaueHa JJIs MperojaBa-
HUs O0moka 2.1 «luciummuasl (Moaynm)y». Peamuzamus B qucuurummae 2.1.6 [TnanupoBanue skcrepu-
MmeHTa TpeboBanuit @I'T u YuebHOro miaHa Mo MporpaMMe aclupaHTyphl, PELIeHUH MEeTOANYECKOM
KOMHUCCHH M YUEHOT0 COBETa MHCTUTYTA, OTE€YECTBEHHOI'O U 3apyOEKHOTO OIbITA, TOJIKHA YIUTHIBAThH
CJIEIyIOIlleE 3HAHUE HAyYHBIX Pa3/IeJIOB:

1 DKCriepuMEHT KaK METOJ| UCCIIEIOBAHMS;

2 OpraHu3anus 3KCIepUMEHTa,

3 IlitaHnpoOBaHKE YKCIIEPUMEHTA;

4.Meronnueckue OCHOBBI UCIIBITAHUS CENbCKOXO035HCTBEHHON TEXHUKH.

[IpenmecTByromuMu KypcaMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyeTcs TUCIUIUIMHA, SIB-
msotest: «Mceropus u punocodus Haykny», «MeToJ0JI0THsI U METO/Ibl HAyYHBIX UCCIICIOBAHUI.

3HaHMS U HaBBIKH, MOJIyY€HHbIE aCOUPAHTAMU MPU U3YUYEHUU JAHHOTO Kypca, HEOOXOJIHUMBbI
IpU MOATOTOBKE K cAaue KaHIUAATCKOIO 3K3aME€Ha IO CHEUUAJIbHOCTH M HAlMCAaHUU Hay4yHO-
KBATH(UKAIIMOHHON PabOTHI (TUCCEPTALIHH ).

Oco6eHHOCTBIO yueOHOM AucUUIUTMHBL (Moayns) 2.1.6 [lnanupoBanue 3KCriepuMEHTa SIBISETCS
IIPAKTUYECKAs] HAPABICHHOCTh HA METOAUKY TPUMEHEHHS METOJ0B SKCIIEPUMEHTAJIBHBIX HCCIENA0Ba-
HUI TpOIIECCOB, TEXHOIOTUH. AcnHpaHTaM HEOOXOJMMO BIa/JeTh METOJAMHU IOJYYEHHs, aHajau3a U
000011eHNsT TOCTOBEPHOU MHGOPMAITUH 00 00BEKTE UCCIEOBaHUS. ITO MPEANOaraeT 3HaH!us PUH-
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IIUTIOB ¥ METOJIOB CUCTEMHOTO aHaN3a U CHHTE3a CIIOKHBIX CHCTEM, OPTraHU3AIMH U IPOBEICHHUSI IKC-
MEPUMEHTa U OLEHKU JJOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB.
3. O0mas Tpy10eMKOCTh JUCHUIJIMHBI (MOAYJIS)

OO6miast TpyI0EMKOCTh TUCHUIUIAHBI (MOIYJIsI) COCTABISIET 2 3a4€THBIX €IWHUII, (2 Yaca, W3
KOTOpBIX 32 yaca COCTaBIIsIeT KOHTaKTHas paboTa acmupaHTa ¢ mpemnojaBateneM (14 dacoB 3aHATHS
JICKIIMOHHOTO TUIIA, 9 4acoB MpakTUUeCKHe 3aHATUS U 9 JabopaTropHble 3aHATHUS), 37 4acOB COCTaBJIs-
et CPC.

4. Ilnannpyembie pe3yJbTaThl 00y4eHHsI 0 JUCHUIJIMHE (MOLYJII0)

OcBoenne yueOHOW TUCHUILTMHBI (Moayis) 2.1.6 IlnaHupoBaHne SKCIEPUMEHTa HaIpaBJICHO
Ha (popMHpOBaHHE y aCIIHUPAHTOB PE3YJIbTATOB U OCBOCHUS 3HAHUS, YMEHHUS W/WJIM BJaJleHUS HAaBbIKa-
MM, [IPECTaBICHHBIMH B Tabimie 1.

KoHuTpo:b 3HaHMit acnupaHToB MPOBOAUTCS B (hopMe TeKyIEeH U MPOMEKYTOYHON aTTeCTallUH.

Tekymas arrecrauus acClIMPAHTOB — OLIEHKA 3HAHUM M YMEHHMI NOPOBOAMUTCSA IMOCTOSHHO Ha
MPAKTUYECKUX 3aHATUSAX C MOMOIIBI0 KOHTPOJBHBIX BOMPOCOB, OLIEHKH CaMOCTOSTEIbHONU PadOThI
acCIMpaHTOB.

[IpomexyTouHas aTTecTalus aClUPaHTOB MPOBOAUTCS B (hOpME UTOTOBOTO KOHTPOJIS MO JHC-
[UIITHHE — 3a4eTa.



Taobmuma 1

[Tnanupyemble pe3yabTaTbl 00ydeHus 1Mo TucHuIuinae [lnannpoBanue 3KCIepuMEHTa, COOTHECEHHBIE C TUIAHUPYEMbBIMH Pe3yIbTaTaMH OCBOEHUS 00-
pa30BaTEIILHON POTrpaMMbl aCIIMPAHTYPBI

Ne Conepxxanue (hopMupyeMbIX B pesynbprare uzydeHust AMCHUIUIMHBI (MOAYIIs1) OOyUYarOIIMECs TOKHBL:
I/l |pe3ysbTaToB 3HATh YMETb BJIQJIETh
1 Bragenne MeTo10JIOTHEH TEOPETU- | METOJBI TUIAHUPOBAHUS, Me- | IUIAHUPOBATh U MPOBOJIUTH IKC- | HABBIKAMH TUIAHUPOBAHUS H
YECKUX U IKCIIEPUMEHTAIbHBIX UC- | TOAUKY IPOBEJCHHS OIBITOB | IEPUMEHTHI, 00pabaThiBaTh W |MPOBEACHUS SKCIIEPUMEHTOB,
cienoBaHui B cpepe u 1o mpodiie- |M IKCIEPUMEHTOB, METObBI | aHATTM3UPOBATh MX PE3yJbTaThl | 00pa0OTKH M aHAIIM3a UX Pe-
MaM o0ecrieueHus IKOJIOTUYECKOM 1 | 00paboTKK M aHalu3a OMbIT- B cepe u mo mpobdiemam obec- [3yabTaToB B chepe U 1mo mnpo-
MPOMBINIJICHHON 0€30MMaCHOCTH, MO- |HBIX JIaHHBIX B cepe W 1O |TeUeHUsT  JKOJOTHYEeCKOH W |Oiemam o0ecredeHHs IKOJIO-
HUTOPHUHTA U KOHTPOJIIS Cpelbl 00K~ | mpobiieMam oOecrnieyeHust | TPOMBIIUIEHHON 0€30IacHOCTH, |THYECKON W MPOMBIIICHHOM
TaHUS YeJIOBEKa 9KOJIOTHYECKON W TPOMBIII- | MOHUTOPUHTA U KOHTPOJIS Cpe- | 0e30MacHOCTH, MOHUTOPHHTA
JICHHOW O€30MacHOCTH IIbl OOUTaHUS YETTOBEKa U KOHTPOJISL Cpeibl OOUTaHUS
YeJI0BeKa
2 Brnanenue KynbTypoil HAQy4HOTO UC- |KYJIbTYPY HAy4yHOTO HCCIe-|HCCIeA0BaTh UeIOBEKOpa3Mep- | HaBbIKaMH HAy4yHOTO HCCIIe-
CJICJTOBaHUS YEITOBEKOPa3MEPHBIX JIOBaHMSI  YeJIOBEKOpa3Mep- |Hble CHCTEMBI HAa OCHOBE WC-|JIOBaHUS  YeIOBEKOpa3Mep-
CHUCTEM Ha OCHOBE UCTIOJb30BaHUsI  |HBIX CHCTEM Ha OCHOBE HC-|MOJb30BAaHUS TMPHUHIIUIIOB CH-|HBIX CHUCTEM HAa OCHOBE HC-
MIPUHIIMIIOB CHHEPTETHKH M TPAHC- | TOJIb30BAHUS MIPUHIIATIOB | HEPTETUKH W TPAHCIUCIUTLIH- | [I0JTH30BaHHS MIPUHIIATIOB
JTUCITUTIMHAPHBIX TEXHOJIOTH, B CUHEPTeTHUKU M TPAHCIHUCIH- | HAPHBIX TEXHOJIOTUW, B TOM |CHHEPT€TUKH M TPaHCAHCIIH-
TOM YHUCJIC C UCTIOJIH30BAHUEM HO-  |IUIMHAPHBIX TEXHOJOTHH, B|YHCIC C HCIIOJIB30BAHHEM HO- |TUIMHAPHBIX TEXHOJIOTUH, B
BeHIIMX HH(GOPMAIMOHHO- TOM YHUCJIE€ C MCIOJIb30BaHU- | BEHIINX WH(OPMAIIMOHHO- | TOM YHCJIE C UCIOJIB30BaHU-
KOMMYHHKAITIOHHBIX TEXHOJIOTHIA U |€M HOBEHIHMX HH()OpPMAIIH- | KOMMYHUKAIIMOHHBIX TEXHOJO-|eM HOBEUINX WH(OpMaIm-
reorH(OPMAIIMOHHBIX CHCTEM OHHO-KOMMYHUKAIIMOHHBIX |[TUH M TeOMH(POPMAIIMOHHBIX | OHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI CHCTEM TEXHOJIOTHI
3 CrocoOHOCTH K pa3paboTKe METOJIOB |METOJIbI MCCIEIOBAHUS U X |IPUMEHSATh METOJBI HCCIE0- | HABBIKAMH pa3pabOTKH METO-

HCCIICOOBAHUA U UX IPUMEHCHUTIO B
CaMOCTOSTEIILHOM HAYYHO-
HCCJIeI0BATENbCKOM padoTe B cepe
obecrnieueHus 6€30MacHOCTH C yue-
TOM TIpaBUJI COOJIIOJIEHUS] aBTOPCKUX
npaB

OpPUMEHEHHsT B  CaMOCTOS-
TEJIbHON Hay4YHO-
HCCIIeI0BATENIbCKOM paboTe B
chepe obecneuenus 06e3-
OITaCHOCTH C YYETOM IPaBHII
COOJTIOICHUS aBTOPCKHX
npan

BaHUA U HUX IIPUMCHCHHSA B Ca-
MOCTOSITEIIBHOM HAY4HO-
HCCTIEI0OBATENbCKON paboTe B
chepe obecrieueHus Oesormac-
HOCTH C Yy4YETOM TMpaBWII CO-
OJI0ZICHUST aBTOPCKHX TIpaB

OB WCCIENOBaHUS H MX
NPUMEHEHHsT B  CaMOCTOs-
TEIBHON Hay4HO-
HCCIIeI0BATENbCKON paboTe B
chepe obOecrneuenus  0e3-
OIAaCHOCTH C Y4€TOM IpaBHII
cOOJII0ICHNS] aBTOPCKUX MPaB




5. BxoaHble TpeOOBaHNS AJIsl OCBOEHUS TMCUMILINHBI (MOYJIs1), IPeIBApPUTEIbHbIE
ycJ10BHS.

Kypc npeanonaraer Hanuuue y aClMpPaHTOB 3HAHUM U YMEHHUI 10 CUCTEMHOMY aHAJIM3y, METOJ10-

JIOTUU ¥ METOJIaM HayYHOTO UCCIIeI0BaHUSI.
6. ®opmar o0y4eHus

Bosmoxxno obyuenue no aucuuriuie 2.1.6 [InanupoBanue 3KcriepuMenTa Jyis JIMI ¢ OTpaHHYeH-
HBIMH BO3MOKHOCTSIMH 37I0POBbSI B pOopMaTe 3JEKTPOHHOTO (AMCTAHIIMOHHOTO) O0YUEHHS C UCTIOIh30Ba-
HUEM U (UJIM) MeYaTHBIX 00pa30BaTENIbHBIX PECYpCOB B (popMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX
310poBbsi. He0OXOMMMBIM YCIIOBUEM ISl 3TOTO SBISETCS HAIMYUE BO3MOXKHOCTH YYacTHs aclMpaHTa C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMH B TPOBEIACHHM HAay4YHO-HCCIEAOBATEIbCKOM M SKCIIEPUMEHTAIbHOU
paboTe 1o TemMe BHIOpaHHO TEME.

7. Coneprxkanue IMCHUUIIMHBI (MOAYJIs1), BUIAbI Y4eOHBIX 3aHATHI U ()OPMBI UX POBEAECHUS.
7.1. PacnipeesieHue TPYI0eMKOCTH JUCHUILIMHBI (MOAYJIA) 0 BHAaM padoT

OO6mast TpyI0EMKOCTh TUCHUILIMHEI cocTaBiisieT 3 3ad.en. (108 waca), ux pacnpeneneHue o BU-

JaM paboT MpEeACTaBICHO B TabmuIe 2.

Tabnuna 2
Pacnpe,ueneHI/Ie TPYAOCMKOCTH JUCHUIIIMHBI 11O BUAAM pa60T
TpyroemkocTh
Buj yueGHoii padoThl
gac.

OO01mas TPy10eMKOCTb JTMCHUIUIMHBI 10 YYeOHOMY IUJIaHy 72

AyIMTOpHBIE 3aHATHS 32

Jlexmun (JI) 14

Jlaboparopusie 3ansaTus (J13) 9

[Tpaktuueckue 3anstus (I13) 9

CamocrositesibHas padora (CPA) 37

Konropoanb 3

Bua konTposs 3a4er

7.2. Conep:xanue TUCHMILINHBI (MOLYJIs1)
Tabnuna 3
TemaTnueckuil I1aH TUCIUILINHBI
KonrtaktHas pabota, yac.
Jlexuus Jlaboparop
HanmMenoBaH#e pa3iesioB U TEM JHUCLUILTHH CamocrositenbHas
N Bcero, uac. ubie/[Ipaktu
(Momyeit) paboTa, Jac.
YeCcKue
3aHATHSI

Baenenue 3 1 2
Paznen 1 DxkciepuMeHT Kak METO] UCCIE0OBAHUS
Tema 1.1 MHXeHEpHBIH SKCTIEPUMEHT 6 2 2/- 2
Tema 1.2 TIpuposa SKCIIepUMEHTATBHBIX OIITH- 4 -1 3
OOK.
Paznen 2 Oprannzaius SKcriepruMeHTa
Tema 2.1 OCHOBBI CHCTEMHOTIO ITOIX0/1a 6 1 -12 3
Tema 2.2 Pa3MepHOCTb CHCTEMBI. 6 1 -2
Tema 2.3 3mepurensHas cucremMa 5 2/-
Paznen 3 [TnanupoBanne 3KCTIEpIMEHTa
Tema 3.1. DKcriepuMEHTaIBHOE HCCIICIOBAHUE 8 2 3/- 3
OJHOMEPHBIX 3aBUCUMOCTEM.
Tema 3.2 Onmcanue MHOTO(AKTOPHOTO TIPO- 6 2 -1 3
CTPaHCTBA JIMHEHHBIMH MOJICIISIMH.
Tema 3.3. Onucanue onTUManbHON 001acTH 5 1 -1 3




KonrakTHas pabora, qac.
HanmeHoBaHME pa3aenoB ¥ TeM AUCIUILINH Tlexuus Jlabopatop CamocrosiTensHas
(Moymei) Bcero, gac. uele/IIpakTu pabora, vac.
YecKne
3aHATHA
Iporecca MOAEISIMEI BTOPOTO MOPS KA.
Tema 3.4. CyuaiiHble pyHKINT U UX 4 2/- 2
XapaKTEepPUCTUKU
Paznen 4. Ontumuzanms 0OBEKTOB HCCIIEI0BaA-
HUSI
Tema 4.1. Kanonnueckoe npeoOpa3zoBaHue MaTe- 6 2 -1 3
MaTHYECKUX MOJIENIeH
Tema 4.2. 3yueHne NOBEPXHOCTH OTKJINKA 5 2 -1
Tema 4.3. Permenne KOMIPOMUCCHBIX 3a7ad
[Ipuem 3agera /K/
HWroro no aucrminee (MOIYITO) 12 14 9/9 37

Conep:kaHue TUCHUTIHHBI (MOYJIf)
JlekunoHHbIE 3aHATHS

BBenenue.

Pa3nen 1 DkcriepuMEHT Kak METOJ] UCCIICIOBAHUS

Tema 1.1 IH)KeHepHbIN SKCIIEPUMEHT

OO6mme nousiTus ’KcnepuMenTa. Kiaccudukanms nHxeHepHOTo SKcnepuMenTa. JlJabopatopHsiid U
IIPOMBIIIICHHBIH (IIPOU3BOACTBEHHBIN) SKCIIEpUMEHT. TepMuHbl U onpenenenus. IlporpaMmma u meronu-
Ka sKcriepumenTa. [lnan sxcnepumeHra.

Tema 1.2 [Ipupona sxcriepuMEHTAIbHBIX OIIHOOK.

Buner ommbok. CnyyaitHas u cucremaTudeckass ommobka. [Ipupona ciaydailHBIX OmmMOOK U He-
onpeaeneHHocrel. CiydaiiHas BEIMYMHA, €€ MPEICTABICHUE U XapaKTEPUCTHKHU. 3aKOHBI paclpeene-
Hus. [IpoBepka cratuctuyeckux runore3. CTaTUCTUUECKUE 3aKOHBI pacrpeneneHus. Omubka u Heonpe-
JICJIEHHOCTb SKCIIEPUMEHTA B LIEJTIOM.

Pa3nes 2 Opranusanus 3KcnepuMeHTa

Tema 2.1 OCHOBBI CHCTEMHOI0 OAX0/A

OO0BekT u npeamet uccieaoBanuss. CUCTEeMHBIN aHAU3 00beKTa uccienoBanus. [lokazarens (0T1-
KIIMK) cucteMsbl. JlelicTByronue pakropbl. CHCTEMHBIE TPEACTaBICHUS 00BEKTa UCCIIEJOBAHUS.

Tema 2.2 Pa3zmMepHOCTH CHCTEMBI.

[TonsiTue cBsi3u B cucteMe. MeTo bl YMEHBIIEHHS Pa3MEPHOCTU CUCTEMBI: allpUOPHOTO PAHIKUPO-
BaHUs; OTCEUBAIOIIETO SKCIEPUMEHTA; 110100us U pazMepHOCTH. OCHOBBI pa3MEpPHOTO aHaJIN3a (pU3nUe-
ckux BeqnuuH. PazmepHas ¢opmyna. basucHeie nepemennsie. Teopema byknnrema (n — Teopema) u ee
pUMEHEeHHe Al GOPMHUPOBaHUS Oe3pa3MEepHBIX KOMIUIEKCOB. [IpakTHueckue npumepsl.

Tema 2.3 U3mepuTenbHasi cucreMa

Hatunku-npeodpazoBarenu. Cucremsl peructpauuu. Buptyansnsiii npubop. Cpena 00beKTHOTO
nporpammupoBanus LabVeiw. OcHoBbl mporpammupoBanus B LabVeiw.

Pa3nen 3 IliiannpoBaHnne JKCIIEPUMEHTA

Tema 3.1. IkcnepuMeHTaTbHOE UCCIIEI0BAHNE OJJTHOMEPHbBIX 3ABHCHUMOCTEM.

Cucrema cinydaiiHbIX BenMuuH. OLIEHKa CTaTUCTHUECKON B3aUMOCBSI3U MEX]Y IBYMS CIydaiiHbl-
MU BEJIMYMHAMU: KOPPEISIIMOHHBIA MOMEHT, KO3QhuuueHT napHoil koppemnsuuu. OneHka 3HaYuMOCTH
K03 dunreHTa napHoit koppensuuu. KoppensiuonHoe ypaBHeHuUE.

ANIMpoKCUMAaIHUs ONBITHBIX JTAHHBIX MaTeMaTHYECKUMHU 3aBUCHUMOCTSIMH METOJIOM HaMMEHbIINX
kBagparoB. OmpezaeneHue mapameTpoB HpsMoiM, mapabosibl. Meton nuHeapuzanuu (PakKTOpHOTo Mpo-
cTpaHcTBa. OLlEeHKa TOYHOCTU M aJIeKBaTHOCTU CTATUCTHYECKHUX Mojenel. Jucnepcust aaekBaTHOCTU U
OLIEHKA €€ 3HaYMMOCTb.

Tema 3.2 Onucanue MHOro(pakTOPHOIo MPOCTPAHCTBA JIMHEHHBIMHU MOJCJISIMH.

VYpoBHU BapbupoBaHUs jAeHCTBYOUMX (hakTopoB. [lomyctumas o06nacte (PaKTOPHOTO MPOCTPaH-
ctBa. Onmcanue (PyHKIIUU OTKJIIMKA CTETIEHHBIM MOJWHOMOM. OII€HOUYHBIE 3HA4YEeHHS KOd(PPHUIIMEHTOB
CTENEHHOTI'0 MOJMHOMA. AKTUBHBIA M MACCUBHBIA 3KCHEPUMEHT. [lmaH-marpuiia moJHOro (akTOPHOTO
skcrepumenta 2", Opranusanus skcriepumenTa. Ornpenesnenue Ko3(QQUIMEHTOB yPaBHEHHS PErPeCCHH
IUIs OPTOrOHAJIBHOTO Tu1aHa. OIeHKa 3HAYUMOCTH KO3 (PUIIMEHTOB YpaBHEHHS U IeKBATHOCTU MOJEIIH.

7



Tema 3.3. Onucanue oNTHMAJBLHOH 00J1aCTH NpoLecca MOJAEJISIMA BTOPOro MOPsiAKa.

[InanupoBaHue 3KCIIEpUMEHTa MPH MOUCKE 00IacTu dKcTpeMyMa (pyHKuuu oTkiuka. [Inanuposa-
HUE SKCIEPUMEHTa IJisi METOAa KPYTOro BocxXoxkaeHus (cmycka). CUMIUIEKCHOE MiaHupoBaHue. [1naHsl
BTOpOTo nopsaaka. Kpurepun onTUManibHOCTH 3KCIEPUMEHTANIBHBIX IJIaHOB. LleHTpaibHOe KOMIO3UIIU-
oHHoe mianupoBanue (LIKIT).

Tema 3.4. Cayyaiinblie pyHKIIUM ¥ UX XapakTepucTuku. CTallmOHApHBIE CIydaiHble (YHKITHI
U UX XapaKTepUCTUKU. MeTopl aHa/IM3a Cily4alHbIX IporeccoB. CIEKTpalbHOE PA3JI0KEHHUE CIIydaliHo-
ro mporecca.

Pa3nen 4. OnTumMn3anusi 00beKTOB UCCJIEIOBAHMS.

Tema 4.1. KanoHu4eckoe npeodpazoBanne MaTeMaTHYeCKUX MoOJIesIei

Onpenenenne koopauHat ontumyma. CocTaBieHHe KaHOHUYECKUX YpaBHEHHH, UX Mpeodpa3oBa-
HUE.

Tema 4.2. U3yvyeHne NOBEPXHOCTH OTKJIMKA

W3ydeHre moBepXHOCTH OTKIIMKA METOJIOM JIBYMEPHBIX CEYCHHH MOBEPXHOCTH.

Tema 4.3. Pemienne KOMIPOMHCCHBIX 33124

MeTtobl pelieHus KOMIPOMUCCHBIX 3aa4. [[maHupoBanue 3KCIepUMEHTa PU MOJICTUPOBAHUU.

Coneprkanue 1a00paTOPHBIX U MPAKTUYCCKUX 3aHATHM 110 JUCIUIUIMHE U KOHTPOJIBHBIX

MEpOIPHUATHI
HaumenoBanue pa3nenos u HazBanme mpak- | Ha3Banme a6o- KommaectBo
Ne Bun xonTponsHOTO
i TEM JHUCLMILIHHBI THYECKHX 3aHA- | PAaTOPHEIX 3aHs- MepONpUATHS aKazeMuye-
(YKpyITHEHO) THI THH CKHX 9aCOB
1 Paznen 1 DkcnepuMeHT Kak METOJl UCCIIEJOBAHUS
3 Tema 1.1 UnxeHepHsIit 3Kc- [IpoBenenue PacuetHoe 3amanue 2
MICPUMEHT omHO(aKTOPHOT | TO
0 PKCIICPUMCHTA | MHIUBHIYaIHHOMY
BapUAHTY
4 Tema 1.2 [Ipupoaa skcnepu- Craructuiecka KOJUIOKBUYM 1
MEHTAJILHBIX OLINOOK. s OTIEHKa
CcIy4yaHOU
BEJINYUHBI K
BBIOOD 3aKOHA
pacrpeneneHus.
5 Paznen 2 Opranuzanus s5KCriepuMeHTa
6 Tema 2.1 OcHOBEI cucTeMHO- | CHCTEMHBII CHCTEMHEIN aHAIN3 2
ro mojaxoja aHaau3 o0beKTa 00BeKTa
HCCIEIOBaHUS JICCEPTAIIH
7 Tema 2.2 Pa3mepHoOCTb cu- Ananu3 KOJUIOKBUYM 2
CTEMBEL. pa3mepHocTei u
Mo100HBIE
COCTOSIHUS
CHCTEMBI
8 Tema 2.3 W3meputenpHas IToctpoenue IIporpamma s 2
cucreMa BUPTYaJIbHOU JKCIIEPUMEHTA
U3MEPUTEIILHOU
CUCTEMBI Cpefie
LabVeiw.
9 Paznen 3 [1nanupoBanne SKCIIEPUMEHTA
10 Tema 3.1. OxcriepuMeHTaIb- AmnHanu3 B3au- Pacuernoe 3amanne 3
HO€ HCClIeI0BaHUE OJHOMED- MOCBSI3H JIBYX o
HBIX 3aBUCHMOCTEH. CIIyJalHBIX Be- | MHIUBHIYaIbHOMY
JIMYHUH U af- BapHaHTY
MPOKCUMALIHS
OMBITHEIX JIaH-
HBIX METOJIOM
HaMMEHBIITNX
KBaJIPaTOB.
11 Tema 3.2 Onmcanue MHOTO- IInanupoBanue PacuetHnoe 3ananue 1
(hakTOpPHOTO TIPOCTPAHCTBA MOJTHOTO (hak- o
JIMHEWHBIMU MOJICIISIMH. TOPHOTO JKCTIe- WHIUBUAYaTHEHOMY
pUMEeHTa 2K BAPUAHTY
12 Tema 3.3. Onucanue 1. TTouck obna- PacuerHoe 3aanue 1
ONTHUMAaJIbHOM 001acTH CTH 3KCTpEeMyMa o
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Iporecca MOAEISIMHA BTOPOTO | (yHKIHH OT- HMHIUBHIYaJIbHOMY
HOpAIKa. KJIMKa METOJIOM BapUaHTy
KpYTOTO BOC-
XO0XKICHUS
2. Onmcanue
obacTu JKc-
TpeMyMa MoJie-
JSIMH BTOPOTO
HopsJKa.
13 Tema 3.4. Cayuaiinsie Omnpenenenue PacuerHnoe 3ananue 2
(GyHKIMH ¥ UX XapaKTepUCTUK | MO
XapaKTEePUCTUKU CTalIOHApHOU WHIUBHIYJILHOMY
cly4aiiHOU BApUAHTY
¢$yHKIHN
Pasnen 4.0Onrrumusanust 00BEKTOB HCCIIENOBAHMNS.
Tema 4.1. Kanonuueckoe | AHanms Pasgen 3 1
npeoOpa3oBaHWE MaTeMaTH- | ypaBHEHUS JVCCEPTALNN
YECKUX MOJENIeH perpeccun (PesynbpTaTs
HCCIICTOBAHUI)
Tema 4.2. U3yuenue nosepx- | Meron Pazmen 3 1
HOCTH OTKJIMKA JBYMEPHBIX JCCEPTALN
CE4YCHUH (Pe3ynbTaTh
HCCIIeIOBaHUN)
Tema 4.3. Pemienue xomnpo- | Pernenue (110 BBIOODY) Paznen 3
MHCCHBIX 3a/1a4 KOMITPOMHCCHO JMCCEePTALN
i 3agadu (Pe3ynbTaThl
HCCIIeIOBaHUN)
HToro mo pucuunjinue 18
(MoayJ110)

7.3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B o0pa3oBarenbHOM Ipoiiecce UCTIONB3YIOTCS aKTHBHBIC (DOPMBI IPOOJIEMHOTO 00yUeHus: pa3dop
KOHKPCTHBIX CHTyaHHﬁ, HMUTAIUOHHOC MOJCIMPOBAHNUEC, WHHUIHWHUPOBAHUC CaMOCTOSATEIbHOU pa6OTI)I,
METO]I IIPOEKTOB, KOHTEKCTHOE U HCCIIEA0BATEIbCKOE O0yICHHE.

Tabnuua 4
AXTHBHBIE U HHTCPAKTUBHBIC q)OpMBI IMPOBCACHU 3aHATHI
No Tema u Gpopma 3anHsATHS HaumeHnoBaHue nCroib3yeMbIX akTUBHBIX U | Koun-Bo
n/_n MHTEPAKTHBHBIX 06paS(1BaTeJ‘ILHLIX TEXHOJIO- | YacoB
Tui
Pazgen 1 DkciepuMeHT Kak METOJl UCCIIEJOBAHUS
Tema 1.1 MHXeHEpHBIH IKCTIEPUMEHT J Pa360p KOHKPETHBIX CUTYAIHl; 0.5
IIpob6iemHOe 00ydeHMEe; TUCKYCCUS
Tema 1.2 IIpuposa SKcIieprUMEHTaTBHBIX OIMIHOOK. II HUccnenoBarennpckoe o0yueHue 1
Paznen 2 Opranuzarus SKCIIepuMeHTa
Tema 2.1 OCHOBBI CUCTEMHOTO ITOAX0/1a JI [IpobnemuOE 00y4UeHUE; 0,5
KonrekcTHoe 00yueHne
I Pa300p KOHKPETHBIX cHyanui 1
Tema 2.2 Pa3MepHOCTb CHCTEMBI. J [IpobnemuOE 00y4UeHUE; 0,5
Huckyccust
II HccnenoBatenpckoe o0ydeHne 1
Tema 2.3 N3mepurenbHas cuctemMa JIa6 | UmwurannonHoe MonenupoBaHue; Mccneno- 1
BaTeIbCKOE O0YUCHHE
Paznen 3 [InanupoBanne SKCIEPUMEHTA
Tema 3.1. DxcieprMEHTATBHOE HCCIIET0BAHNE JI Pa36op npobaemubIx cutyanuii; Mccnenona- 0,5
OJTHOMEPHBIX 3aBUCHMOCTEH. TeJbCKOe 00yUeHHe;
Jlab6 | HccrnenoBarensckoe o0ydeHue; Mimuranm- 1
OHHOE MOJICITUPOBAHHE
Tewma 3.2 Onucanne MHOTO(AKTOPHOTO IIPO- J Pa36op npobiemnsIx cutyanuii; Mccnenosa- 0,5
CTpAHCTBA JIMHEWHBIMHU MOJICIISIMU. TeJIbCKOe 00yUeHHe;
IT Hccnenosatenbckoe oOyuenue; Mmurau- 1
OHHOE MOJICITUPOBAHHE
Tema 3.3. Onucanue oNTUMAIBHOH 00J1acTH JI Pa36op npobnemubIx cutyanuii; Miccnenosa- 0,5
IIporiecca MOAEISIMA BTOPOTO OPSIIKA. TeJbCKOe 00yUeHme;




I1 Hccnenosatenbckoe odyaenue; muraru- 1
OHHOE MOJISITUPOBAHNE
Tewma 3.4. Crryuaiinbie GYHKIAN U HX Jlab6 | HccrenoBarensckoe o0ydeHue; Mmuramnm- 1
XapaKTePUCTUKU OHHOE MOJISITMPOBAHNE
Paszgen 4. Onrumusaryst 00bEKTOB UCCIIENOBAHHS.
Tema 4.1. Kanonnueckoe npeoOpa3oBaHHe MaTe- JI Huckyccust; pa300p MpOU3BOJCTBEHHBIX CH- 0,5
MaTHYECKHUX MOJEIIEH Tyanui
I [IpobnemuOE 00yUeHNE 1
Tema 4.2. U3yueHre MOBEPXHOCTH OTKIMKA JI Juckyccust; pa300p MpOU3BOJCTBEHHBIX CH- 0,5
Tyauui
I [Ipobnemuoe oOyueHue 1
Tema 4.3. PernieHne KOMIOPOMUCCHBIX 331a4 JI Juckyccust; pa300p IpOU3BOJCTBEHHBIX CH- 0,5
Tyanuii; UCCIEeA0BATEILCKOE 00yUCHHE
I [Ipobnemuoe oOyueHue 1
Bcero 21

OO11ee KOMMYECTBO YaCOB ayIUTOPHBIX 3aHATHMA, MPOBEAEHHBIX C MPUMEHCHHEM aKTUBHBIX U WH-
TEePAKTUBHBIX 00pa30BaTENbHBIX TEXHONOTHI cocTaBisieT 21 uac (65 % ot ob1el ayAuTOpHON TpyaoeM-
KOCTU JTUCIUTIITUHBI)

8. YueOHO-MeTOAHYeCKOe o0eceyeHrne cCaMOCTOSATEeIbHOI PadoThl ACIIUPAHTOB 10 JUCHUILIMHE
(Mony.J110)

O0beM caMoCTOSATENHHON PabOTHl ACHUPAHTOB COCTaBisAeT 37 4acoB, B ToM uucie 20 — pacueTHast
pabota, 17 — camocTosTenpHas MpopadoTKa MaTepuayia u 3 4 — cj1adya 3a4era.

8.1. IlepeyeHb BONIPOCOB AJIS1 CAMOCTOATEIbHOI0 H3y4YeHHU S M CUMILIHHBI (MO1YJIs1)
I[lnannpoBaHue IKCNIEPUMEHTA
Tab6numa 5

Hepeqeﬂb BOIIPOCOB AJIA CAMOCTOATEC/IbHOI0 UBYICHUS TUCHUIIJIMHBI

Konnue-
Haumenosanue pas- CTBO aKa-
JCJIOB U TCM TUCIH- HepequL paccMaTpuBa€MbIX BOIIPOCOB JId CaMOCTOATEIIbHOI'O U3YyUYCHU A JACMHYC-

IUTHHBI (YKPYITHEHO) CKHX 4a-
COB

TeopeTndeckre U HKCIIEPUMEHTATIbHBIE METOIbI UCCIIEI0OBAHUSI.
ITopsinok co3nanust c-X TEXHUKH. 3
KagecTBO 1 mOTpeOUTEIBCKIE CBOWCTBA C-X TEXHUKH.
Dranbl HAYYHbBIX UCCIIEIOBAaHUM.

1 Bsenenue

Ll NS S

2 Pasgen 1 DkciepuMeHT Kak METOJl UCCIEA0OBAHUS

3 Tema 1.1 Nrxenep- OO01rHe MOHATHS SKCIIEPUMEHTA. 2

HBII 9KCHEPUMEHT . Kinaccudmkanus HHXEHEpHOTO SKCIIEPHMEHTA.

. JJabopaTOpHBIH M IPOMBINIICHHBIN (IIPOM3BOICTBEHHBI) SKCIIEPUMEHT.
OIBIT, 9KCIIEPUMEHT, IJTaH YKCIICPHMEHTA.

[IporpaMma 1 MeTOANKA IKCIIEPHMEHTA.

IlnaH skciepuMeHTa.

Bunst ommboxk. 4
CnyuaiiHas ¥ cucTeMaTHdeckas onmoka.

ITpupona caydaitHbIX OIIMOOK M HEOTIPEIETICHHOCTEMH.
CrygaiiHasi BETHUMHA, €€ PEICTABICHIE U XapaKTePUCTUKH.
3aKOHBI pacHpeaeIeHHUS.

[IpoBepka CTATUCTHYECCKUX THUIIOTES.

CraTHCTUYECKUE 3aKOHBI PACIIPEICIICHUSL.

OmunbKa ¥ HEONPEACICHHOCTh YKCIIEPHMEHTA B I[CJIOM.

4 Tewma 1.2 IIpupona
SKCIIEPUMEHTATBHBIX
OIIHOOK.

ONoogrWNREROOAWNE

5 Paznen 2 Opranuzanus s5KCriepuMeHTa

6 Tema 2.1 OcHOBEI OOBEKT U IMPEeIMET UCCIICTOBAHHS. 3
CHCTEMHOT'0 1T0JIX0/1a CucTeMHBIH aHann3 00bEKTa NCCIIEOBAHMS.
IMTokazaTenb (OTKINK) CHCTEMBI.

JeticTByronye (pakTopHlI.

CrcTeMHBIe IPEACTABICHUS 00BEKTa HCCIEIOBAHNUS.

IToHsITHE CBA3U B CHCTEME. 4
Metoapl YyMEHbBIICHHUSI Pa3MEPHOCTH CHUCTEMBI: allpUOPHOr0 PaHXHpPOBa-
HUS1; OTCEHUBAIOIIETO YKCIIEPUMEHTA; TOI00US U Pa3MEPHOCTH.

3. OCHOBBI pa3MEPHOTO aHAIN3a (PHU3UUCCKUX BEITUIHH.

7 Tema 2.2 Pa3mep-
HOCTb CUCTCMBI.

MPRlosrwb R
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4. Pasmepnas popmyna. bazucHble mepeMeHHbIE.
5. Teopema Bykunrema (1 — Teopema) u ee npuMeHeHHe At POPMUPOBAHUS
0e3pa3MepHBIX KOMIUIEKCOB.
6. IIpakTHYECKHE MPUMEPHI.
8 Tema 2.3 Wsmepu- | 1. JlaTuuku-mpeoOpa3oBaTEIm. 3
TeJNbHAs CHCTEMA 2.  CucTeMBl perucTpaIum.
3. BupryansHsIii mpubop B cpesie 00bEKTHOTO IIPOrpaMMHUPOBAHHUS
LabVeiw.
4. OcHoBbl mporpammupoBanus B LabVeiw.
9 Paznen 3 [TnanupoBaHue SKCIIEpUMEHTA
10 Tema 3.1. Dxcnepu- 1. Cucrema ciy4ailHbIX BEJIHYHH. 3
MeHTallbHOe uccieno- | 2. OueHKa CTaTUCTUUECKOM B3aMMOCBSI3H MEKAY JBYMsI CITy4aiHBIMHU BEJIH-
BaHHE OJHOMEPHBIX YMHAMU: KOPPESIUOHHBII MOMEHT, K03 (HUIIMEHT MapHOH KOPPEISLIIH.
3aBUCHMOCTEH. 3. Ouenka 3HaunmMocTu kodddurmenra napuoi koppensuun. Koppemnsuu-
OHHOE YpaBHEHHE.
4. AnmpoxcuManus ONBITHBIX JaHHBIX MaTeMaTHYECKUMH 3aBUCHMOCTSIMHU
METO/IOM HauMEHBIINX KBaJIPaTOB.
5. OmpeneneHre napaMeTpoB IPSIMO, TapadOIIBL.
6. Metox muHeapu3anun HakTOPHOTO IPOCTPAHCTBA.
7. OueHKa TOYHOCTH U aZICKBATHOCTH CTATUCTUYECKUX MOJEINEH.
8. Jlucmepcusi aieKBaTHOCTH M OLICHKA €€ 3HAYMMOCTb.
11 Tewma 3.2 Onucanne 1. YpoBHHU BappHpOBaHUS ACHCTBYIOMINX (PaKTOPOB. 3
MHOTO()aKTOPHOTO 2. Jomyctumas 001acTh (aKTOPHOTO MIPOCTPAHCTBA.
npoctpaHcTBa JuHeil- | 3. OnucaHue QYHKIMHU OTKIMKA CTEIEHHBIM IMOJMHOMOM. OLieHOYHbIE 3Ha-
HBIMU MOJETISIMH. YeHUs KO3 (HUIMEHTOB CTENEHHOTO MOJTUHOMA.
4. AKTHBHBIN U MACCUBHBIN SKCTIEPUMEHT.
5. TlnaH-MaTpuIa NoJHOro (GakTOpHOTo 3KcrepuMenTa 2",
6. OpraHuzanus SKCIepUMEHTA.
7. Omnpenenenne K03QPUIHEHTOB YpaBHEHHUS PETPECCUH IS OPTOTOHAIBHO-
TO IJIaHa.
8. OreHka 3HaYMMOCTH KO3 (PHUIIMECHTOB YPaBHEHNUS 1 aJICKBATHOCTH MOJIE-
T
12 Tema 3.3. Onmcanue 1. TImarupoBaHHE SKCICPUMEHTA IIPH IMOUCKE 00IaCTH SKCTpeMyMa (HyHKIIUN 3
ONITHMAJTEHOH OTKJIHKA.
oOacty mporecca 2. IInanupoBaHMe SKCHIEPUMEHTA JUI METOAA KPYTOTO BOCXOXKICHUS
MOJIEIISIMU BTOPOTO (cmycka).
HopsIIKa. 3. CuMIUIeKCHOE TIAaHUPOBaHUE.
4. IlnaHBI BTOPOTO MOPSIKA.
5. Kpurepun onTuManbHOCTH 3KCIIEPUMEHTAIBHBIX TUIAHOB.
6. lenrpansHoe komno3unnoHHoe mianuposanue (LIKIT).
13 Tema 3.4. Cayuaitneie [1.  CranuoHapHble cilyyaiiHble QYHKIMN M UX XapaKTEPUCTHKH. 2
GbyHKIMH 1 UX 2. Merozpl aHanM3a CIIy4aiiHbIX POLIECCOB.
XapaKTePUCTUKH 3. CnekrpanpHOE pa3JIoKeHHE CIyJaiHOTo Iporecca.
Pazgen 4. Onrumusanyst 00bEKTOB UCCIIENOBAHNS.
Tema 4.1. Kanonmue- |1. [lomydyeHne cepuy KOHTYPHBIX IIOBEPXHOCTEH BTOPOTO MOPSIIKA 2
cKoe mpeoOpa3oBaHHe
MaTeMaTH4eCKHX MO-
nenen
Tema 4.2. Usyuyenwme | 1. AHamu3 MaTeMaTHYECKUX MOZEIEH BTOPOTO MOPSIKA B BUIEC HOMOTPaMM 3
MIOBEPXHOCTH OTKJIMKA
Tema 4.3. Pemenue |1. Meron HeonpeaeaeHHbIX MHOXKHTENEH Jlarpamxka 2
KOMITPOMHCCHBIX ~ 3a-
Ja4
Hroro no 37
JAUCHHUTIIIHHE

8.2. Pacuernas paGora

PacuetHas paboTa BBINONHSETCS O MHAWBHIYaAJIbHBIM BapHaHTaM JJisi (OPMUPOBAHUS 3HAHUI,
HaBBIKOB M YMEHUH B CTaTUCTUUYECKON 00paboOTKe 3KcIIepuMeHTabHON HH(popmMaruu (Taba. 6).

Tempbl 3a1anmii Ui pacueTHoi pabotsl 2.1.6 IlnannpoBaHue sKCiepuMeHTa

Tabnuia 6

Ne . Tpynoem- HNuanBuayaabHoe 3aJaHHue
TeMbl 3agaHui pya A Ay A
n/n KOCTb, 4
1. CucTeMHBIN aHAJIN3 00BEKTA UCCIIEI0BAHUS 2 OOBEKT HCCIIeIOBaHUS BRIOMPACTCS 110 TEME
JIUcCepTaluu
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AHanu3 pa3MepHOCTEH 1 TI0JJ0OHBIE COCTOS-
HHSI CHCTEMBI

OOBEKT HcceToBaHus BEIOUpaeTCs 10 TeMe
JIICCePTALIUH

3. CraTucTudeckast OIleHKa CIIy9aifHOMN BeJIH- YcnoBHast BRIOOPKa MOJIETHPYETCS C TIOMO-
YMHBI ¥ BEIOOP 3aKOHA pacIpeeICHUs IIBIO TEHEPATOPa CIyIaifHBIX YHCET B
MathCad
4, AHanu3 B3aUMOCBS3H ABYX CIyYalHBIX Be- CripaBo4HBIE TaHHBIE TI0 TEME UCCIIeI0Ba-
JWYVH ¥ allPOKCUMAIINS ONBITHBIX JaHHBIX HUS 110 5-6 TEXHUYECKHM CPEJICTBAM C aHa-
METOJIOM HaUMEHBIIINX KBaPaTOB JIOTHYHBIM TEXHOJOTHYECKHM HPOLECCOM
(xaranoru ¢pupm, Pocurdopmarporex)
5. [TnanupoBanue MoJHOro (HaKTOPHOTO KC- Pacuer ¢pyHKIIMM OTKIIMKA B TIpOLiECCe UMU-
nepumenTa 2", TAI[MIOHHOTO MOJAEIHPOBAHUSI Ha KOMIIBIOTE-
P€ ¢ KOPPEKTUPYIOIIEH Clly4aliHOM momnpas-
KO
6. [Nownck obnactu skcTpeMyMa QyHKIUH OT- Pacuer ¢pyHKIIMM OTKIIMKA B TIpOLIECCE UMU-
KJIMKa METOJIOM KPYTOr'O BOCXOXACHUS TAI[HIOHHOTO MOJAEINPOBAHUSI Ha KOMIIBIOTE-
pe C KOPPEKTUPYIOLIEN CiTydailHOM nompas-
KOI
7. . Onmcanue 067IacTH IKCTPEMyMa MOIEIISIMA Pacuer QpyHKIINHN OTKIIMKA B IIPOIIECCE HMU-
BTOpOTrO nopsaxa. [lnan B, TaIIMOHHOTO MOJICTUPOBAaHMSA Ha KOMITBIOTE-
pe C KOPPEKTUPYIOLIEH CiTydyailHON nompas-
KO
8. OmnpeneneHne XapaKTEpPUCTUK CTAIIMOHAP- Pacuer ¢pyHKIMM OTKIIMKA B TIpOLIECCe UMHU-
HOH ciTydaifHOH QyHKIMN TaIIMOHHOTO MOJICITUPOBAHMS Ha KOMITBIOTE-
P€ ¢ KOppEeKTUPYIOIIeH clly4aliHOM nomnpas-
KO
9. Pabouas mporpamMmmMa U METOAMKA UCTIBITA- Bun ucrnipiTaHMit ¥ MapKa MalIMHbI BEIOU-
HUH (C.-X. MAIIMHBI 110 33/1aHUIO) paroTCs B 3aBUCUMOCTH OT TEMBI UCCIIENN0-
BaHUA
10. Metoarka nIpoBeIeHHs OIIEHKH Bribupaetcst o Teme ucciie0BaHus

d)opMa HpOMG)KyTO‘-IHOﬁ aTTeCTaluu nu (bOHI[ OLICHOYHBIX CPCACTB, BKJIFOUAIOIIHH.

Bomnpocs! k 3auety no nucuuruinae 2.1.6 [InanupoBanue skcnepumMeHTa

CoNoOAWNE

NMNNNNNNRPRPRREPERRERRERRRE
PWONPOOOONOORAWDNEREO

TeOpCTI/I‘IeCKI/Ie " DKCIICPUMCHTAJIIbHBIC METOAbI UCCIICIOBAHU.

Oco0eHHOCTH UHKEHEPHOU e TEIIbHOCTH.

HOpHZLOK CO3JaHus C-X TCXHUKH.

KadecTBo 1 moTpeOUTETHCKIE CBOMCTBA C-X TEXHUKH.

O6H_II/IG IMOHATHSA S3KCIICPUMCHTA.

Knaccudukanms nHXEHEPHOTO SKCIIEPUMEHTA.
JIaGopaTopHBIi U MPOMBIIITICHHBIN (TIPOU3BOICTBEHHBIH) HKCIIEPUMEHT.
OnBIT, SKCIEPUMEHT, IJIaH YKCIIEPUMEHTA.

[Iporpamma u MeToAMKa SKCIIEPUMEHTA.

[Lnan sxcnepumeHTa.

Bunp! onnboxk.

CrnyuyaitHas ¥ cuctemMaTnueckas omuoka.

[Ipupona cirydaifHbIX OMIMOOK M HEOTPEIEICHHOCTEH.
CiydaiiHasi BEIMYMHA, €€ IPEACTABICHUE U XapaKTEPUCTUKH.
3aKOHBI pacrpeesIeHHUs.

[TpoBepka CTaTUCTUIECKUX THIIOTE3.

CrarucTruecKkre 3aKOHbI paclpeesICHHUs.

OmmbKa 1 HeONPEIeTICHHOCTh YKCIIEPUMEHTA B T[EJIOM.
OOBEeKT U peIMEeT UCCIeT0BaHUS.

CucreMHBIN aHaIn3 00bEKTA UCCIIEOBAHMSL.

IToka3zaTenb (OTKIMK) CHCTEMBI.

JleiicTByromue GpakTopsl.

CucreMHBI€ TIpeICTAaBICHHS 00BEKTa UCCIIEIOBAHUS
IlonsiTHE CBSI3H B CUCTEME.

12



25. Meronabl yMEHBIIIEHUSI PA3MEPHOCTH CHUCTEMBI: allPHOPHOTO PaHKUPOBAHUS; OTCEUBAOIIIETO
SKCIIEPUMEHTA; OI00USI U Pa3MEPHOCTH.

26. OCHOBBI pa3MEpPHOT0 aHAIHM3a PUINISCKUX BETUIHH.

27. Pa3mepnas ¢popmyna. bazucHbie mepeMeHHBIE.

28. Teopema bykunrema (7 — TeopeMa) u ee mpuMeHeHHe i1 GOPMHUPOBaHUS Oe3pa3ZMEPHBIX
KOMILIEKCOB.

29. IIpakTuyeckue mpuMepsbl.

30. aTtumku-mpeoOpa3zoBaTeiu.

31. Cucrembl perucTparum.

32. BuptryanbHslii mpubop B cpeae 00beKTHOrO mporpaMMupoBanus LabVeiw.

33. OcHoBbI porpamMmupoBanus B LabVeiw.

34. Cucrtema Clly4ailHbIX BEJIUYHH.

35. OrneHka cTaTUCTUYECKON B3aMMOCBSI31 MEXKIY JBYMsI CIy4aliHBIMU BETMYMHAMU: KOPPEs-
LIMOHHBI MOMEHT, K03(ppUIIMEHT napHOI KOppesuu.

36. Ornenka 3HAYUMOCTH KO3 pHIHeHTa MapHoil Koppesaun. KoppensiuonHoe ypaBHEHHE.

37. AnmpokcuManus ONbITHBIX JaHHBIX MATEMAaTUYECKHUMH 3aBUCUMOCTSMH METOJIOM HauMEHb-
IIMX KBaJIPaTOB.

38. Ompexaenenue mapaMmeTpoB MPSIMO, TapadOJIbI.

39. Meroxa nuHeapu3anuu (HaKTOPHOTO IPOCTPAHCTBA.

40. OreHka TOYHOCTH U aJIEKBATHOCTH CTATUCTHUECKUX MOJIEIICH.

41. Jlucniepcus aIeKBaTHOCTU U OLIEHKA €€ 3HaYMMOCTb.

42. YpoBHU BapbUpPOBAHUS IEHCTBYIOMUX (PaKTOPOB.

43. Jlomyctumas 00siacTh (PaKTOPHOTO IIPOCTPAHCTBA.

44. Omnwucanue QyHKIUU OTKIUKA CTEIICHHBIM NOJTMHOMOM. OlieHOUHbIe 3HaUYeHUs KodpuUIueH-
TOB CTEIICHHOTO MOJIMHOMA.

45. AKTUBHBINA U TACCUBHBINA YKCIIEPUMEHT.

46. TlnaH-MaTpHIa HOJHOTO (PAKTOPHOro SKcrepumenTa 2",

47. OpraHu3zanys SKCIIEpHUMEHTA.

48. Omnpenenenue KO3PGUIMEHTOB ypaBHEHUS PETPECCUHU JUIS OPTOTOHAIBHOTO TIaHA.

49. OrneHka 3HAYNMOCTH KO3(PPHUIIMEHTOB ypaBHEHUS U aJICKBATHOCTH MO/IEITH.

50. IlnanupoBaHUe HKCIIEPUMEHTA IIPU MOUCKE 00JIaCTH IKCTpeMyMa (PYHKIIMH OTKIIHKA.

51. IlmanupoBaHHE YKCIEPUMEHTA JIJIsI METOIa KPYTOTO BOCXOXKICHHS (CITYCKa).

52. CuMIUIEKCHOE TUTAaHUPOBAHHUE.

53. Ilmanbl BTOPOTO MOpPSAKA.

54. Kputepuu oNTUMaNIbHOCTH SKCIIEPUMEHTAIBHBIX TUIAHOB.

55. IlentpanbHoe komno3unroHHoe ianuposanue (LIKI).

56. CranuoHapHbie ciydaiiHble QYHKIMA U UX XapaKTePUCTHKH.

57. MeTtonpl aHaIM3a CITy4ailHBIX MTPOIIECCOB.

58. CrekTpaibHOE pa3jaokKeHHe CIy4aiHOTo mporecca.

59. Pabouas mporpaMMa U METOJMKA UCTIBITAHHUH.

60. OcoOGeHHOCTH pAaCTeHH U KUBOTHBIX KaK OMOJIOTUYECKUX CUCTEM.

61. YcioBHs HCIIBITAHHIA: METEOYCIIOBHUS, XapaKTEPUCTUKA TIOJISI, TOYBBI M TEXHOJIOTUIECKOTO
MaTepuana.

62. ArporexHHYECKas OIICHKA.

63. OOmras kinaccudukanus mokaszareneit. Meto mpoo.

64. Meronnka oJIEBOTO OIMbITa. METOMKA MPOBEICHHUS 300TEXHUIECKHUX OTBITOB.

65. Meroanueckrue OCHOBBI UCIIBITAHUS TEXHOJIOTHI MTPOU3BOJICTBA CEIbCKOXO03SHCTBEHHON TIPO-
TYKITAH.

66. O1rleHKa SKOJOTUYECKHX MOCTIEACTBUI UCIIOIL30BaHMUS CENbCKOXO03SHCTBEHHBIX MAIIIHH.

67. DHepreTrueckas OICHKA MAITUH ¥ TEXHOJOTHH.

68. OreHka o0IIKX 3aTpaT YHEPTUH HA TIOTYyYEHHE CeThCKOX03MCTBEHHOM MPOTyKIIUH.

69. DKcIuTyaTalMOHHO-TEXHOJOTHYECKas OIeHKa MaIIIHH.

70. TlokazaTtenu HaIEKHOCTU U METOBI UX OMPECIICHUS.
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MeTtoanyeckre MaTepHralibl, ONpeIeIIIoNIe MPOIeypy OLICHUBAHUS PE3yIbTaTOB O0YUCHHUS.
3auer/He3auer TpebdoBanust

AcnupaHT crnocoOeH NPUMEHSTh 3HaHHUs, YMEHHSI B ITMPOKON 00JIaCTH
npodeCCUOHAIPHON HAYYHOU JEATEIHLHOCTH, YCIIEITHO e CTBOBATH
Ha OCHOBE MPUOOPETEHHOTO MPAKTHYECKOTO OTBITA IPU PELICHUHU 00-
IIMX MU KOHKPETHBIX 3a]1a4 HAY4YHOT'O NOMCKa
AcnupaHT crnocoOeH MPUMEHSTh 3HAHHUS, YMEHHSI B ITMPOKON 00JIaCTH
poeCCHOHATILHON Hay4YyHOMU AEATEeIbHOCTH, YCIIELIHO 1eHCTBOBATh
Ha OCHOBE MPUOOPETEHHOT0 MPAKTUYECKOTO OMbITA IPHU PELICHUU 00-
IIMX 33/1a4 HAyYHOI'O IIOMCKa
AcnupaHT cnocoOeH NPUMEHSTh 3HAHHUS, YMEHHSI B OTPAaHUYCHHOM
o0sacTi npohecCHOHAIbHOW HAyYHOH IesITeIbHOCTH
AcnupaHT He crIOCOOCH MPUMEHSTh 3HAaHUS, YMEHUS B IIUPOKOH 00-
JacTu NpoQeccuoHanbHON HayuyHOH eATeIbHOCTH, YCIIELIHO JIeH-
CTBOBAaTh Ha OCHOBE MPHOOPETEHHOTO MPAKTUYECKOTO OIBITA TP pe-
HIEHWHU O0INMX 33aJa4 HAy4YHOT'O IOMCKa
®opMbI TPOMEXYTOUHOM aTTECTALMH 110 JTUCLUIUIMHE (MOYJIIO0): 3aUeT.
9. PecypcHoe obecrieuenue:
9.1 IlepeyeHb OCHOBHOI JIUTEPATYPHI

1. bonnun A. I1., Makcumos B. A. OcHoBBI HayyHBIX HccaeaoBaHui. - M.: Akanemus, 2012,

2. Kocmun B.B. OcHoBbl HayuHbIX uccaenoBanuit (O0mmii kypc) — M.: PUOP; Uudpa-M. — 214
c., 2014.

3aueTr

3aueTr

Hezauer

Hezauert

9.2 IlepeyeHb TONMOJTHUTEILHOM JIUTEPATYPbI
1. AnekceeB I'.B. Maremarnyeckue METO bl B TUIICBOM HHXKCHEpUU: YueOHoe nocodue / I'.B.
Anexcees, b.A. Boponenko, H.U. Jlykun. — CII6.: U3narensctBo «Jlauby, 2012 — 176.
2. Ipsiuenko A.B. IlnanupoBanue sxcniepumenta. — bpsanck, BI'CXA, 2014. — 24 c.
DeKTpOoHHbIE 00pa30BaTENbHbIE PECYPChI
OcHoBHas nuTeparypa
1. T'apekuna U.A., lanunoB A.M., IIpommn A.I1., Coxonosa FO.A. IlnanupoBanue sKCriepuMeH-
ta. O6paboTKa ONBITHBEIX JaHHbIX. [IpakTHueckoe nmocodue. - Ilaneorun, 2005. - 273 c. (O35C BOOK.1u)
2. VYmakos JI. C. Ymakos, JI.C. AKTuBHBIN (pakTOpHBIN IKCIIEpUMEHT. MaTeMaTu4ecKoe IIaHu-
pOBaHUE, OpPraHU3alUs U CTATUCTUYECKUH aHaIM3 pe3yabTaroB: yueld. nocodue / C.A. Pabuyk, FO.E. Ko-
ThUTEB, JI.C. YmakoB .— Open : Openl TV, 2002.— 38 c. (ObC PykoHnT)
JlononHuTENBbHAS IUTEPATYpa
3. Kympeenko, A.W. [InannpoBanne SKCIIepuMEHTa U CTaTUCTHYEeCcKast 00paboTKa pe3ynbTaToB
UCclieIoBaHMii: pabouas TeTpajb Ul caMocTosATeNbHOM padoTsl / AWM. Kynpeenko — bpsinck. 13a-Bo
Bpsuckoro I'AY, 2017. - 47 c. Pexxum nocryna:

http://www.bgsha.com/ru/book/433294/

4. Kynpeenko, A.W. [InanupoBanue 3kcriepuMeHTa U cTaTucTUYecKas o0paboTKa pe3ybTaToB
uccnenoBanmii: aekuoHHbIi kype / A.M. Kynpeenko — bpsiack. M3n-Bo bpsinckoro 'AY, 2017. - 256 c.
Pexxum nocryna:

http://www.bgsha.com/ru/book/433293/

5. Kynpeenko, A.W. [InanupoBanue 3KCHEpUMEHTa M CTaTUCTUYECKass 00paboTka pe3ynbTaToB
UCCclieIoBaHmii: yueOHoe mocobue g mpaktuueckux 3ansatuil / AWM. Kympeenko — Bbpsuck. M3a-Bo
Bbpsiackoro 'AY, 2017. - 66 ¢. Pexxum nocryma: http://www.bgsha.com/ru/book/433291/

9.3 Ilepeuens pecypcoB HHGPOPMAIHOHHO-TEIEKOMMYHUKANIMOHHOM ceTn « AHTEpHET»
DNIeKTPOHHO-OUOIMOTEeUHAs CHCTEMa

1 http://www.bgsha.com/ru/education/library/elsis.php

2 http://e.lanbook.com/

3 http://rucont.ru/

4 http://www.book.ru/
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5 Accouuanuu uctblTaTenei cenbckoxo3siiictBeHHoi Texuuku (AVCT)

http://www.aist-agro.ru/aist.html

6 dexnepanpHOE rocynapcTBEHHOE OI0KETHOE yupexaeHue «I ocyjapCcTBEHHbIN UCTIBITATEIbHBIN
eHtp» http://sistemamis.ru/

7 ®enepalibHOE TOCYAapCTBEHHOE OIO/KETHOE HayyHOE YyupexkieHue "Poccuiickuii HaydHO-
UCCIIEIOBATENbCKUM MHCTUTYT UH(DOPMALIMKM U TEXHUKO-PKOHOMUYECKUX HCCIETOBAHUM 10 UHKEHEPHO-
TEXHHUYECKOMY 00€CIIeYeHHIO arponpombItuieHHoro komiiekca" (Pocuadopmarporex)

http://www.rosinformagrotech.ru/

8 CepTuduKaius ceibCKOX03HCTBEHHBIX MAITUH

http://www.qggc.ru/certs/techincs/

9 Karasnor rocy1apCTBeHHBIX CTaHAAPTOB

http://gost.ruscable.ru/catalog/?c=0&f2=3&f1=111013160

10 T'ocynmapctBeHHOe HayuHOe yupexkacHue "KyOaHCKW HaydHO-MCCIENOBATEIHCKUNH HHCTUTYT
10 UCTIBITAHUIO TPAKTOPOB U CEIbCKOXO03AMCTBEHHBIX MAIIUH". TeXHUYECKHEe CpeCTBa U3MEPEHUS U UC-
OBITaTEJILHOC obopynoBaHue s neieu HMCIBITAaHHH, HUCCIEeN0BaHUuN
http://kubniitim.ru/Means/means.htm

11 Dnekrponnas 6a3a manneix http://elibrary.ru/defaultx.asp.

9.4 Ilepeuenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCIOJIB3yeMbIX NPH OCYILECTBIECHUH
o0pa3oBaTeIbHOIO MpoLecca, BKJAKYasi IPporpaMMHoe odecrieyeHue, HHPOPMALMOHHbIE
CIIPaBOYHbIE CUCTEMBI:

1.Microsoft Office (Word, PowerPoint).

2.MathCAD.

3.LabView.

4. IIpodeccronanbHbIe MPOrpaMMbl TPOSKTUPOBAHMSI, 0a3bl TAaHHBIX, CIIPABOYHBIE CUCTEMBI, HC-
10JIb3yEMbIE€ B HAYYHOI opranuzauuu (JlabopaTopum).

9.5 Onucanue MaTepuaIbHO-TeXHUYECKOI 0a3bl.

s peanuzanuu nporpamMmbl MOATOTOBKH MO JUCIHUIUIMHE NEPEYEHb MaTepUaibHO-TEXHUUECKOTO
o0ecrnieueHus BKIIIOYAET:

1. MynpTUMEIMIHBINA KOMITBIOTEPHBIN KJlacc.

2. MI3meputenbHOE U HCCIEA0BaTEIbCKOE 000pyI0BaHue TabopaTtopuii Kadeap: TEXHUIECKUX CH-
CTeM B arpobusHece, IpUpo1000yCTPONCTBE U JIOPOKHOM CTPOMUTEILCTBE; TEXHOJIOTUYECKOTO0 000pya0-
BaHHUs >KMBOTHOBOJICTBA M TepepadaThIBAIONINX MPOU3BOJICTB; TEXHOJIOTUU MaTEpHalioB, HAJIEKHOCTH,
PEMOHTa MaIlIUH U 000pyI0BaHUS.

Kadenpa pacmonaraer KOMObIOTEpHBIM MYJIbTUMEIUHHBIM KJIACCOM, TPOTPAMMHBIM U METOAMYE-
CKUM oOecriedeHneM (1abopaToprsi TEXHOJOTMYECKOro 000pyAOBaHUA ISl MepepalOTKU MpPOAYKLHU
pactenueBojcTBa Ne3-126)

9.5.1 TpedoBanus Kk ayAuTOpusiM (MOMeIIEHHUSIM, MeCTaM) JIJIsl MPOBeAeHHUs 3aHITHH

Jns mpoBeAeHHUS TEOPETUYECKUX 3aHATUH MO0 JUCHUIUIMHE HEOOXOIMMBI: CIElUATbHOE
MIOMEI[EHUE, YKOMIUIEKTOBAHHOE TEXHUYECKUMH CpPEJICTBAaMU OOY4YEeHMs, KOMIIbIOTEpPHAas TEXHUKA,
MOAKJIIOUEHHas K ceT "MHTepHeT", BUIEONTPOEKTOP.

9.5.2 TpebGoBaHus K crIeNHATU3INPOBAHHOMY 000PY10BAHUIO

[IpoBeneHne 3aHATHN OCYIIECTBISIETCS B ayIUTOPHUSIX, OOOPYJOBAHHBIX MYIbTUMEAHHHBIM U
UCIBITaTEIbHBIM 000PYI0BaHUEM.

Jlnst mpoBeAeHHsI TEOPETHUYECKUX 3aHATHA 1O AUCHUIUIMHE (MOAYII0) HEOOXOIWMBI ayJIUTOPHH,
OCHAIICHHbIE KJIACCHBIMU JIOCKAMHU M CIEHUAIU3UPOBAHHBIM O0OpPYJAOBAHHEM: KOMITBIOTEpAMHU C
JTUIEH3NOHHBIM MPOTPAMMHBIM 00€CIIEYeHHEM U MYJIbTHMEIUHHBIMHA CPEACTBAMH.

10. MeToanyeckue peKOMEeHIAIHH ACTHPAHTAM M0 OCBOCHHIO THCIUIIMHBI (MOTYJI51)

Pexomenayemblii pe:xuM H XapaKTep pasUYHbIX BUI0B Y4eOHOH padoThI

HoBplii TeOpeTHYECKHIT MaTEpHal KEIATEIbHO 3aKPENUTh ACIIUPAHTOM CaMOCTOSITENIBHO B TOT XKeE
JI€Hb, HE JI0KU/IAACh CIEIYIOIIErO 3aHATHS.

Huctunimuna 2.1.6 IlnannpoBaHue SKCIEpUMEHTa TOJIpa3yMeBaeT 3HAYMTEIbHBIA 00beM camo-
CTOATENHHOU pabOThl acTIpaHTOB. [l U3y4eHHsI TUCHIUIUIHHBI HE00X0JMMO HUCII0JIb30BaTh HH(OpMaIIU-
OHHO-CIIPAaBOYHBIC U TIOMCKOBBIE pecypchl ceTu MHTepHeT, mepeyeHh KOTOPHIX MPUBEAEH B MyHKTaX pa-
004eil mporpaMMbl. PerynspHOCTb CaMOCTOSITENLHBIX 3aHATUH SIBISIETCS HEOOXOAUMBIM M JJOCTATOYHBIM
YCJIOBUEM YCMENIHON CAa4l UTOTOBOM aTTECTALIHMH.
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Jis ycnenHoro npeo1oJieHus mpooJieM U3ydeHus: AUCHUTUIMHBI HE0OX0TUMO:

- BHUMATEIIbHO CIYIIATh OOBSICHEHUS] MaTepuaia B ayAUTOPUH, KOHCIICKTUPYS TO, YTO PEKOMEH-
AYCT NpCoaaBaTCiib IO/ 3alCh,

- IPeXJIC YeM NPUCTYIHTH K JOMAIIHEMY 3aaHHI0, 00513aTeNIbHO MPOYECTh KOHCIIEKT U H3YUHTh
naparpad 1mo y4eOHHKY.

AyauTOpHBIE 3aHATUS MOAPAa3yMEBAIOT HCIOJIb30BaHHE OOJBIIOrO KOJMYECTBA TEXHUYECKHX
CpeAcTB 00y4YeHHs, KaK MYJIbTUMEIUUHBIX, TaK ¥ HATYPHBIX (MaKeThl, pa3pe3bl, YaCTU U JETaIu 000py-
JI0BaHWUsI), IOTOMY IOCCIICHUE ayJAUTOPHBIX 3aHATHH sBIsieTcs: o0s3arenbHbIM. [Ipomycku 3ansTuil 6e3
YBaKUTEIbHON IIPUYMHBI HE IOIIYCKAIOTCS.

MeToanka caMoCTOATEIbHOI Pad0ThI ACNIUPAHTOB MO IMCHHUILIHHE C YKA3aHHEM ee COJlePKaHus

HoBblll TeopeTrueckuii MaTepua sKellaTesIbHO 3aKPENUTh ACIHUPAHTOM CaMOCTOSITENBHO B TOT K€
JICHb, HE JIOKUIASICh CICIYIOMIEro 3aHATHS. PeryisipHOCTh CaMOCTOSITENLHBIX 3aHATHH SIBISICTCS HEO0XO-
JUMBIM M IOCTaTOYHBIM YCJIIOBHEM YCIICIIHOM CAaYX UTOTOBOM aTTECTAlUM.

CamocrosrenbHas paboTa aclMpaHTa CKIIAJAbIBACTCS U3 MOBTOPEHUS 3a/laHUi, IPOUIEHHOTO Teope-
THYECKOTO MaTepuasa B ayJUTOPHH, JoMa 0€3 TTIOMOIIH MPENo1aBaTesl ¥ BBIMOJTHEHUS 3a/1aHUS, BBITAHHO-
ro MPENOIABATEIIEM.

CamocrostenpHas paboTa acnupaHTa JOKHA OBITH BBHICTPOEHA B CIIENYIOIIEH MOCIEI0BaTEIbHO-
CTH:

- IOBTOPEHHE TEOPETHUECKOT0 MaTepHasa U Mpu HEOOXOIUMOCTH, €r0 JIOMOJIHUTEILHOE MITYIHUPO-
BAaHME I10 MTPUJIAraeMOM JTUTEPATYPE;

- IOBTOPEHUE NMPAKTUYECKOr0 MaTepHralia, IPOMIEHHOTO B Ay JUTOPHH;

- CAMOCTOSITEIILHOE BBINOJHEHUE 3a/IaHUSI, BBIJAHHOTO MTPENOIABATEIIEM.

Mertoauveckne yKa3aHus 110 M3Y4CHHUIO I CUMILINHBIL, BHITOJHEHUIO PAKTHYECKUX 3aHATHI U J1a-
00paTOPHBIX NPAKTUKYMOB, TECTOB, HANTUCAHUE pPeepaToB, CAMOCTOSITEIbHBIX 3aJAHUI U IPYTUX
BUI0B Y4eOHOI1 padoThl

TecHas B3aMMOCBSI3b Pa3/Ie€oOB JUCUUIUIMHBI U HENPEPHIBHO BO3PACTAIONIAS CIIOAKHOCTh TEMATUKHU
JTUKTYIOT HEOOXOAUMBIE YCIOBHUS YCIIEUIHOTO OCBOEHHS JAUCHUILIMHBI, 3aKIIOYAIOIINECS B PETYISPHOCTH
MOCEIEHUS JIEKIUH, TPAKTUYECKUX 3aHATHIA, BBINIOJHEHUE 3aJaHUM B ayIUTOPUU U 3aJJaHUI JIJIsI CAMOCTO-
ATENBHOUN pabOoTHI.

MeTtoauyeckue ykazaHus Mo 0TPad0TKe NPONYIIEeHHbIX 3aHATHIA

Buzabt 1 popmbl 0TpabOTKH MPOMYIIEHHBIX 3aHITUN. ACIHUPAHT, MPOITYCTUBILIUI JEKIIMOHHBIC 3aHS-
THs1, 00s13aH MOATOTOBUTH KOHCIIEKT M 3HATH MIPOMYIIECHHBIE JIEKIIUHU, BO BHE Y4eOHOE BPEMS OTBETHUTD JIEKTO-
Py IPOMYIIEHHBIE JEKIMH U MOKa3aTh KOHCIEKT JIEKIUH;

AcnupaHT, MPOITYCTUBIINKN MPAKTUYECKOE 3aHITHE, 0053aH CAaMOCTOSTENILHO BBITIOJHHUTH 3a/IaHMUS,
KOTOpBIE ObLITH PACCMOTPEHBI HA 3aHATHSIX U CIATh MX MPETO/IaBaTeNIo.

11. MeToanyeckue peKOMEHIANUM NMPENOJABATEIAM 10 OPraHU3AIUN 00yUeHHsl 10 JUCIUIJINHE
(Mony.110)

OpHoll U3 OCHOBHBIX 337124 IpenojiaBaTesne, BeAylux 3auaTis no aucuumuinbe 2.1.6 ITnanupo-
BaHHE JKCIIEPUMEHTA, SBJISAETCS BBIPAOOTKA Yy aCIHPAHTOB OCO3HAHWE BAKHOCTHU, HEOOXOAMMOCTU H TIO-
JIE3HOCTH 3HAHUS JTUCITUTUIMHBI ISl TATBHEUIEro ux o0ydeHus: B TEXHUYECKOM BBICIIIEM Y4eOHOM 3aBefie-
HUU U TIOCTIEYIONIEH UX HHKEHEPHOH paOOTHI.

[TpunHIMTamMu opraHu3aIys y4eOHOTO TIpoIecca SIBISTFOTCS:

1. BBIOOP A (EKTUBHBIX METOIOB MIPEOIaBAHMsI B 3aBUCIMOCTH OT Pa3IUYHBIX (DaKTOPOB, BIH-
STFOIIMX Ha OPraHU3aIlrio0 y4eOHOTO MpoIiecca;

2. 00bEeTUHEHNE HECKOJIBLKUX METOJOB B €IMHBIN IMPENoAaBaTeIbCKU MOIYIb B IENSX MOBBI-
IIeHUs] KauecTBa Mpoliecca 00y4eHus;

3. o0ecreyeHrne akTHBHOTO YYaCTHs aCIIUPAHTOB B y4eOHOM IIpoIiecce;

4, MIPOBEICHUE TIPAKTHUECKHUX 3aHITHHA, OTPECIIIONINX TPHOOPETEHNE HABBIKOB PEIICHUS TIPH-
KJaJHBIX 3a71a4.

[TpenonaBanue nucuumuivHbl 2.1.6 IThtanupoBanue SKCIEpUMEHTa OCHOBAHO HAa MAaKCUMaJbHOM
UCTIOJIh30BAHNU aKTUBHBIX (POpM 0OYUEHUS B CaMOCTOSITeIbHOM paboThl. J[71s1 3TOr0 pazpaboTaHbl U pa3pa-
0aTBIBAIOTCS HEOOXOAMMBIE METOAMYECKHIE MaTepUailbl, MO3BOJISIFOIIIE aCTUPAHTaM IOl PYKOBOJICTBOM U
KOHCYJIbTUPOBAaHUEM TIpenojaBaresieil caMOCTOSTENFHO OCYIIECTBISTh TOUCK HEOOX0IUMON HH(OpMAITUI
Y IPUHUMATh OOOCHOBAHHBIC PEIICHHUS TI0 KOHKPETHBIM CUTYAITUsIM, OCHOBOM ATOTO SIBISIETCS TEOpeTHYe-
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CKHUM MaTepuall, U3y4aeMblii acIUpaHTaMu Ha JeKUusaxX. M3ydeHne Kypca COIpOBOXKAACTCA IMOCTOSHHBIM
KOHTPOJIEM CaMOCTOSTENIbHOM paboThl, pa300poM U 0OCYKJIEHHEM BBIIOJHEHHBIX JTOMALIHUX 3a/laHuil 1
KOHTPOJIBHBIX PabOT, C TOCIEAYIONMEH KOPPEKTUPOBKOM MPUHATHIX OMIMOOYHBIX perneHuid. KoHTposb BbI-
MOJTHEHMS TOMAIIHUX 331aHUi OCYILECTBIISIET BEAYIIUH AUCHUIUIMHY MPENoiaBaTeNb, KOTOPbII MpoBepsieT
pabovyIo TeTpajb M BBICTABIISET OLIEHKY C BHICTABICHHEM OLICHKH U 0aJuia 1Mo KaXXI0My pasJielny.

s opranu3zanuy MIaHOMEPHONH M PUTMUYHON pabOThI, MOBBIICHUS MOTHBAIMU aCIIUPAHTOB K
OCBOCHHMIO JTUCIMILIMHBI IIyTeM OoJjiee BBICOKOH auddepeHuunany oneHkn ux y4eOHOH pabdoThl, MOBBI-
IIeHHs YPOBHS OpraHu3aliyd 00pa30BaTEIbHOIO Mpolecca 1Mo JaHHOW JUCHUILUIMHE, a TAaKKe CTUMYIHPO-
BaHUs aCMHUPAHTOB K PETYISIPHON CaMOCTOSTENIbHON y4eOHOM paboTe 1enecooOpa3Ho BBEICHUE pas3iiny-
HBIX (OopM OATEHO-PEUTHUHTOBOM OLICHKU 3HAHHM.

[To pe3ysnbraram KOHTPOJS TEKYLIEH YCIEBAEMOCTH ACIMPAHTOB BBICTABJISETCS WUTOTOBBIA pEM-
TUHT (MTOTOBasi CyMMa HaOpaHHBIX 0AJUIOB), 0 KOTOPOMY BBIBOJUTCS 00IIIast OI[CHKA.

[TpakTHyeckue 3aHATHS C aCTUPAHTaMH PEKOMEHIYETCSl IIPOBOJIUTH B MOATPYIIIAX.

CamocrosTenbHas paboTa aclUpaHTOB, BKJIKOYAET MOATOTOBKY K MPAKTUYECKUM 3aHSATHUSM, BbI-
MOJTHEHHUE JIOMAITHUX 3a/IaHU, HarucaHue pedepara, a TakKe M3y4eHHe HEKOTOPBIX TEM pa3/IeioB IUCIIH-
IUTMHBI C UCTIOJIb30BaHUEM JIEKTPOHHBIX MH(OPMAIIMOHHBIX PECYPCOB, IOJATOTOBKY K TECTaM U 3a4eTy.

[TpumepHas mporpaMMa HOCHT PEKOMEHIATEIbHBINA XapakTep, B 3aBUCUMOCTH OT YCIIOBHH MOJTO-
TOBKH CIICIIUATUCTOB B By3aX, 00bEM TUCIUILIMHBI U COJEPKAHUE MOTYT ObITh H3MEHEHBI.
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P®OHJ OHEHOYHbLIX CPEACTB

MO TUCHUTIJIMHE

2.1.6 IlnanupoBaHMe IKCIIEPUMEHTA

110 HaquOfI CIICHHUaJIbHOCTHU
43.1. TGXHOHOFI/II/I, MAallWMHBI 1 060py,ZLOBaHI/Ie 1A arpoIpOMBIIIITICHHOT'O KOMIIJIICKCA
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MNACIIOPT
O®OHIA OHEHOYHBIX CPEJCTB no aucuun/nHe (MO1yJi10)

2.1.6 IlnanupoBaHue IKCIEPUMEHTA

KonTponupyemeie
e MOIYJIH pawé)gm (TembI) O1neHOYHBIC CPEACTBA Criocob
/o Y, p p KOHTPOJIS
JUCITUATLIAHBI
Paznen 1 DkcniepuMEHT Kak METOJ UCCIETOBAHUS
1 Tema 1.1 nxeHepHbI SKcIIEpH- Omnpoc
KoHTposbHBIE BOITPOCH
MEHT
2 Tema 1.2 Ilpupona sxkcriepuMeH- 3amuTa
pHb p Pacuetnoe 3amanne
TaJILHBIX OIIHOOK.
Pasnen 2 Opranu3zanus S3KCIEpUMEHTa
1 Tema 2.1 OCHOBEI CHCTEMHOTI'O ITO- JIUCKYCCHUS
[IpakTrueckoe 3aganue
xo0J1a
2 Tema 2.2 Pa3zmMepHOCTbH CUCTEMBI. [IpakTrueckoe 3a1anne JIUCKYCCHUS
3 Tema 2.3 M3meputenbHas cucteMa JemoHcTpa-
[IpakTrueckoe 3aganue Us Pe3yIib-
Tara
Pa3nen 3 [lnanupoBaHue sKcriepuMeHTa
1 Tema 3.1. DkcniepuMeHTaIbLHOE HC- 3aIuTa
PacueTtHoe 3amanue no
CJIeIOBaHHUE OJHOMEPHBIX 3aBUCH- BTy AT HOMY BAPHAHT
MOCTEH. Y y Bap y
2 Tema 3.2 Onmcanne MHOTO(AKTOP- 3auTa
N PacueTtHoe 3amanue no
HOT'O ITPOCTPAHCTBA JIUHEHHBIMU
WHIUBUAYAIbHOMY BapUaHTY
MOJICIISIMHU.
3 Tema 3.3. Onucanue onTHMaIbHON 3aIuTa
Pacuernoe 3ananue mo
o0acTu mporecca MOJICIISIMA
WHIUBUAYATBHOMY BapUAHTY
BTOPOTO TOPSIIKA.
4 Tewma 3.4. Cnyuaiinbie GQyHKIUH U PacueTtHoe 3amanue no 3anura
WX XapaKTePUCTUKU WHIMBUAYAIHHOMY BapUAHTY
Paznen 4. Ontumuzanmsi 00HEKTOB UCCIIETOBAHMS.
1 Tema 4.1. Kanonunueckoe npeoOpa- 3amuTa,
. | [IpakTnueckoe 3aanue
30BaHUE MaTEMaTUUYECKUX MOJIee JIUCKYCCHUS
2 Tema 4.2. M3yueHne noBepxHOCTH 3aIuTa
[IpakTrueckoe 3aganue
OTKJIMKA
3 Tewma 4.3. Penrenne koMpoMucc- 3amuTa,
[IpakTrueckoe 3aganue
HBIX 3a/1a4 JIUCKYCCHUS
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TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHUSA JUCHUIIJIMHBI MO4YJIS)
2.1.6 IlnanupoBaHMe IKCIIEPUMEHTA

Ne Conepxanue (hopMupyeMbIX B pesynbprare uzydeHust AMCHUIUIMHBI (MOAYIIs1) OOyUYarOIIMECs TOKHBL:
I/l |pe3ysbTaToB 3HATh YMETb BJIQJIETh
1 Bragenre MeTo10JI0THEH TEOPETU- | METOJBI TUIAHUPOBAHUS, Me- |TUIAHUPOBATh U MPOBOJIUTH 3KC- | HABBIKAMH TUIAHUPOBAHUS H
YECKUX U IKCIIEPUMEHTAIbHBIX UC- |TOAMKY MPOBEICHUS OIBITOB |[IEPUMEHTHI, 00pabaThiBaTh U |IPOBEACHHS SKCIEPUMEHTOB,
cienoBaHui B cpepe u 1Mo mpodiie- |M IKCIEPUMEHTOB, METObI | aHATTM3UPOBATh WX PE3yJbTAThl | 0OpPaOOTKH M aHAIIM3a UX pPe-
MaM 00eCTICUeHHsI SKOJIOTHYECKOM U | 00pabOTKM M aHaliu3a OIbIT- |B cepe u mo mpobiemam obec- |3yabTaToB B chepe u 1o Mpo-
MIPOMBINIJICHHON 0€30MacHOCTH, MO- |HBIX JaHHBIX B cepe M 1O |MeueHUss  OSKOJIOTMYecKod  u|Oiremam oOecredeHus 3KOJo-
HUTOPHUHTA U KOHTPOJIS Cpelibl 00K~ | mpobiieMam oOecrnieyeH st | IPOMBILUIEHHON 0€30MacHOCTH, |TUYECKON W MPOMBIIICHHOM
TaHUS YeTIOBEKA 9KOJIOTHYECKON W TPOMBIII- | MOHUTOPHUHTA U KOHTPOJIS Cpe- |0e30MacHOCTH, MOHUTOPHHTA
JICHHOW 0€30MacHOCTH 16l OOUTaHUS YeTIOBeKa U KOHTPOJIS Cpelbl OOUTaHUS
YeJI0BeKa
2 Brnanenue KynbTypoil HAQy4HOTrO UC- |KYJIbTYpPY HAy4HOTO HCCIIe- |HMCCIe0BaTh YeJIOBEKOpa3Mep- |HaBbIKAMHU HAyYHOTO HCCIIe-
CJICTOBAHMS YEIIOBEKOPa3MEPHBIX JIOBaHMSI  YEJIOBEKOpa3Mep- |HbIe CHUCTEMBbl Ha OCHOBE WC-|JIOBAaHUS  YEJIOBEKOpa3Mep-
CUCTEM Ha OCHOBE UCIOJb30BaHUsI  |HBIX CHCTEM Ha OCHOBE HC-|MOJb30BAHUS MPHUHIMIIOB CH-|HBIX CHCTEM Ha OCHOBE HC-
MIPUHIIAIIOB CHHEPTCTHKH U TPAHC- | TIOJIb30BAHUS MIPUHIIAIIOB | HEPTETUKH ¥ TPAHCIUCITUILIN- | T0JIb30BAHUS MIPUHIIATIOB
JTUCIUIIMHAPHBIX TEXHOJIOTH, B CUHEPTreTHUKU M TPAHCIUCIH- | HAPHBIX TEXHOJIOTUWA, B TOM |CHHEPI€TUKH M TPaHCIUCIIH-
TOM YHUCJIC C UCTIOJh30BAHUEM HO-  |IUTMHAPHBIX TEXHOJOTHH, B|YHCIEC C HCIOJB30BAHWEM HO- |TUIMHAPHBIX TEXHOJIOTUH, B
BeHIINX WH(GOPMAIMOHHO- TOM YHUCJIE€ C HCIOJIb30BAHU- | BEHIINX MH(OPMAIIMOHHO- | TOM YHCIIE C WCIHOJb30BaHU-
KOMMYHHKAITIOHHBIX TEXHOJIOTHIA U |€M HOBEHIIMX HWH(POPMAIIH- | KOMMYHUKAIIMOHHBIX TEXHOJIO-|€M HOBEUIUX HH(OpMAIIK-
reonH()OPMAIIMOHHBIX CHCTEM OHHO-KOMMYHUKAIIMOHHBIX |[TUH © TeOHMH(POPMAIMOHHBIX | OHHO-KOMMYHHKAI[MOHHBIX
TEXHOJIOTHI CHACTEM TEXHOJIOTHI1
3 CnocoOHOCTH K pa3paboTKe METOJOB |METOIbI MCCIENOBAHUS U X |IPUMEHSATh METOJbl HCCIEN0- | HaBbIKaMH pa3paboTKU METo-

HCCIICOOBAHUA U UX IPUMCHCHUTIO B
CaMOCTOSTEIILHOW HAYYHO-
MCCJIeI0BATENbCKOM padoTe B cepe
obecrnieueHns 6€30MacHOCTH C yue-
TOM TIPaBUJI COOJIIOJIEHUS] aBTOPCKUX
npaB

NPUMEHEHHSIT B  CaMOCTOS-
TEJIbHON Hay4YHO-
HCCIIEI0BATENbCKOM paboTe B
chepe obecneuenus 06e3-
OITACHOCTH C YYETOM IPABHII
COOJTIOICHUS aBTOPCKHX
npan

BaHUA W UX IMPUMCHCHHUA B Ca-
MOCTOSITEITbHON Hay4HO-
HCCIIEeIOBATeNbCKOM padoTe B
chepe obecreueHus Oe3ormac-
HOCTH C Y4Y€TOM MpaBUJI CO-
OJIrO/IEHHSI aBTOPCKUX TIpaB

JIOB WCCIENOBaHUA W UX
OpPUMEHEHUs B  CaMOCTOs-
TEJIbHOMN Hay4YHO-
UCcleIoBaTeIbcKol paboTe B
chepe obOecneueHus 0e3-
OTAaCHOCTH C YY€TOM IpaBHJI
cOOJIIOICHHSI aBTOPCKUX MPaB
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KOHTPOJIBHBIE 3AJIAHUSA 1 UHBIE MATEPUAJIBI OHIEHKHA
3HAHWI, YMEHM i, HABBIKOB M (WJIH) ONBITA JAeSATEJIbHOCTH,
XapakTepusyoume 3Tanbl GopMUpPOBaHNs Pe3yJbTATOB B IPoLiecCe OCBOEHUS

aucuunannbl 2.1.6 IlnannpoBaHue 3KCIepuMeHTa
Bonpocs! 1ucKyccuu o BBeIeHHI0

1. Teopernueckue 1 IKCIEPUMEHTAIbHBIE METO/Ibl UCCIIEIOBAHHUS.
2. [Topsiiok co31aHusl C-X TEXHUKH.

3. KadecTBO 1 oTpedUTEIbCKIE CBOMCTBA C-X TEXHUKH.

4. OTanbl Hay4YHbIX UCCIIEJOBaHUM.

Bonpocel nuckyccun no teme 1.1 MHxeHepHbIH 3KCIIEPUMEHT
OO01re NoHATHS YKCIIEPUMEHTA.

Knaccudukanus nHKeHepHOT0 SKCIIEPUMEHTA.

JlaGopaTopHbIii U TPOMBIIICHHBIN (IPOU3BOICTBEHHBIN) IKCTIEPUMEHT.
OnbIT, S5KCIEPUMEHT, IJIaH SKCIIEPUMEHTA.

[TporpaMma u METOAMKA 3KCIIEPUMEHTA.

[Inan skciepumeHTa.

Bonpocs! nuckycenu no treme 1.2 Ilpupona 3kcnepuMeHTANbHBIX OIIHOOK.
Bunbl ommbok.

CrnyuaiiHas ¥ cucTeMaTHdeckas omuoKa.

[Tpupona ciny4aifHbIX OMIKMOOK M HEOMPEIEIIEHHOCTEH.
CrnyuaiiHas BeJIMUMHA, €€ IPEJICTABICHUE U XapaKTEPUCTUKH.
3aKOHBI pacipeiesieHuUs.

[TpoBepka CTaTUCTUYECKUX TUIIOTES.

CrarucTiuuecKue 3aKOHbl PACIIPECIICHHUS.

OmmbKa 1 HEeOoIpeIeIEHHOCTh KCIIEPUMEHTA B [IEJIOM.
Bonpocm AucKyccum mo teme 2.1 OCHOBBI CHCTEMHOTI0 NOAX01a

ocouarwhE

NGO~ wWNE

1. OOBEKT U TIPEAMET UCCIICOBAHUS.

2. CucrteMHbIH aHAIN3 00BEKTA UCCIIEOBAHMS.

3. [Tokazarenb (OTKIMK) CUCTEMBI.

4. JeiicTByronue (GpakTopsl.

5. CuctemMHbI€ MPeACTaBICHUST 00BEKTa UCCIICIOBAHNUS.

Bonpocsl nuckyccun no teme 2.2 Pa3mMepHOCTBH CHCTEMBI.

1. ITonsiTHE CBA3M B CUCTEME.

2. MeTosbl yMEHBIIEHUSI Pa3MEPHOCTH CHUCTEMBI: allpUOPHOTO PAaH)KUPOBAHUS; OT-
CEHMBAIOIIETO IKCIIEPUMEHTA; MTOT00MS i pa3MEPHOCTH.

3. OCHOBBI pa3MepHOIo aHaN3a PU3NIECKUX BETHUYHH.

4. Pasmepnas ¢popmyina. basucHble nepeMeHHbIE.

5. Teopema bykunrema (m — Teopema) U ee MpUMeHEeHHE A (popMHUpoBaHUS Oe3-
pa3MepHBIX KOMIUIEKCOB.

6. [TpakTHyeckue mpuMepsl.

Bonpocsl iuckyccun no reme 2.3 U3mMepuresibHas cucTeMa

1. JlaTunku-npeodpa3zoBaTeiy.

2. CucteMbl perucTpauu.

3. Bupryanbnsiii mpubop B cpee 00beKTHOTO mporpammupoBanus LabVeiw.

4. OcHoBBI TporpaMmupoBanus B LabVeiw.

Bonpocsl nuckyccun no reMe JKCePpUMEHTANbLHOE UCCIe0BAHUE OTHOMEPHBIX
3aBHCHUMOCTEH.

1. Cucrema cirydaifHbIX BEJTHMYHUH.

2. O1eHKa CTAaTHCTUYECKOW B3aMMOCBSI3U MEXTY IBYMSI CITyYallHbIMU BEIIMIHMHAMHU:
KOPPENSIUOHHBI MOMEHT, K03()(DUIIMEHT napHON KOPPETISALHH.

3. OreHka 3HaYUMOCTH K03 dUIIMEeHTA TapHOoi Koppensaiuu. Koppensiuunonnoe

ypaBHEHHE.



4, AHHpOKCI/IMaHI/ISI OIIBITHBIX NJAHHBIX MAaTEMATUYCCKUMHU 3aBUCUMOCTAMHU MCTO-

JO0M HAaMMCHBIINX KBaApaTOB.

o. OmnpeneneHue nmapamMeTpoB MpPsMoit, mapadoIbL.

6. Mertona nuHeapuzanuu GaKTOPHOTO MPOCTPAHCTBA.

7. OlleHKa TOYHOCTH U aJ€KBATHOCTHU CTATUCTUUYECKUX MOJEIIEH.
8. Jucniepcust aieKBaTHOCTH U OIICHKA €€ 3HAYUMOCTb.

Bonpocs! nuckycenu no reme 3.2 Onucanue MHOro)aKTOPHOro NPOCTPAHCTBA

JHUHEIHbIMHA MOAECJIASAMU.

1. YpoBHU BapbUpOBaHUSA ACUCTBYIOINX (PaKTOPOB.

2. JlomyctMas 006;1acTh (paKTOPHOTO MPOCTPAHCTBA.

3. Onwucanue QyHKIIUN OTKJINKA CTETIEHHBIM HOJIMHOMOM. OlLEeHOYHbIE 3HAYSHHS KO-
3 PUIMEHTOB CTENEHHOTO MOJUHOMA.

4, AKTUBHBIN U TACCUBHBIN IKCIIEPUMEHT.

5 [TnaH-MaTpua HoaHOro (aKTOpHOro sKcrepumenta 2",

6. Opranu3zanys SKCIepuMeHTa.

7 Omnpenenenne kKodh(HUIMEHTOB YPaBHEHUS PETPECCHH ISl OPTOrOHAIBHOTO TIa-

Ha.

8. Ouenka 3HaY4MMOCTH KO3(p(PUIIMEHTOB ypaBHEHHUS U aI€KBATHOCTH MOJIEIIH.
Bonpocs! nuckycenn no teme 3.3. Onucanue onTUMAJIbLHON 00J1aCTH NpoLecca

MO/IeJISIMH BTOPOTO MOPsIAKA.

1. [TmanupoBaHmue HKCIIEPUMEHTA TPH TTOMCKE 007IaCcTH IKCTpeMyMa ()yHKITUH
OTKJIMKA.

2. [TnanupoBaHue 3KCIIEpUMEHTA JJII METOIa KPYTOT'O BOCXOXKICHUS (CITYCKa).

3. CuMIIIEKCHOE IIIaHUPOBAHUE.

4. IInanel BTOpOro nopska.

S. Kpurepun onTuMaabHOCTH SKCIIEPUMEHTAIbHBIX IIJIAHOB.

6. [{enTpanbHOE KoMno3uoHHoe muanuposanue (LIKII).

Bonpocs! nuckycenn no teme 3.4, Coryqaiinble QyHKIIMH M X XaPaAKTEPUCTHKH

1. CrauuoHapHble ciy4aiiHble QYHKIUI U UX XapaKTePUCTUKH.

2. Merto/bl aHanM3a Cily4yalHbIX ITPOLECCOB.

3. CrexTpalibHOE Pa3IoKeHHUE CIyYaiiHOTO MpoIiecca

Bonpocsl guckyccun mo teme 4.1. Kanonnyeckoe mpeodpa3oBaHue mMareMaTh4e-

CKHMX MojeJen

1. VYcnoBus cymecTBOBaHUS ONTUMYMA.
2. AHanu3 ypaBHEHUS PErPeCCUu.
3. Knaccer moBepxHOCTEH

Bonpocs! nuckycenn no teme 4.2, U3y4yeHne NoBepXHOCTH OTKJINKA
1. Meron TByMEpHBIX CEYEHUM.

2. CBoiicTBa MOBEPXHOCTU OTKIIHKA.

3. HomorpaMMHBIif MeTO/1 aHaIu3a.

Bonpocsl nuckyccun no teme 4.3. PenieHne KOMIPOMMCCHBIX 3a/1a4
1. [Torck KOMIPOMHUCCHOTO PELICHHUS.

2. Kpurepuun ontumuzanuu.

3. [InanupoBaHue SKCIIEPUMEHTA IIPU MOJEITUPOBAHNH.

Tunosble 3a1a4n
3amanue 1. CucreMHbIi aHamu3 o0bekTa uccineaoBanus (OOBEKT UCCIIeIOBaHUS BHIOUpa-

€TCA 110 TEMC IlHCCCpTaI_[I/II/I)

3amanne 2. CTaTUCTUYECKAs OIICHKA CIydYaiHOW BEJIMYWHBI U BHIOOp 3aKOHA pacrpeie-

JICHU A (yCJ'IOBHaSI BBIGOpKa MOACIIMPYETCA C INOMOIIBIO T'C€HEpaTopa CHy‘lElfIHLIX quceil B
MathCad)

3ananue 3. AHanu3 B3aUMOCBSI3H IBYX CIy4YaiHbIX BEJIMYMH U alllIPOKCUMALIAS OIBITHBIX

JIAHHBIX METOJIOM HaUMEHBITUX KBajpaToB (CrpaBOYHbIE JAaHHBIC 110 TEME UCCIIETOBAHMS 10 5-6
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TEXHUYECKUM CPEACTBAM C aHAJIIOTUYHBIM TEXHOJOTHYECKHM TpolieccoM (karanoru ¢upm, Po-
cuH(popmarporex))

Bananue 4. [lnanupoBanme momHOro (akTOPHOro sKcrepumenta 2 ° (Pacder (yHKIMA
OTKJIMKAa B MpPOLIECCE MMHUTALMOHHOTO MOJICIMPOBAHUS Ha KOMIBIOTEPE C KOPPEKTUPYIOLICH
CIy4yallHOM OMPaBKOiN)

3ananue 5. [louck obmacTu 3KkcTpeMyma (YHKIIMH OTKIMKA METOJOM KPYTOTO BOCXOXK-
nenus (Pacuer pyHKIMU OTKIMKA B MPOIECCE UMUTAIMOHHOTO MOJICIIMPOBAHUS HA KOMITBIOTEPE
C KOPPEKTUPYIOIIEH CTydaiiHON TOMPaBKOi)

3amanue 6 Onucanue 00JaCTH YKCTpEMyMa MOJIETSIMU BTOporo nopsiaka. [Tnan B, (Pac-
yeT (YHKIUU OTKJIMKA B MPOLECCEe UMUTAIIMIOHHOTO MOJIETIMPOBAHUSI HA KOMIIBIOTEPE C KOPPEK-
TUPYIOLIEH cllydyaliHOM MONpPaBKOii)

3amanue 7 OmnpeneneHne XapaKTEPUCTHK CTAIMOHAPHOW ciydaitHoW dyHkmmu (Ociuii-
JorpaMMa C1y4aiHOoro mporuecca)

3amanue 8 Pabowas mporpamMma M METOJIMKA HCHBITAHUN (C.-X. MAIIMHBI MO 3a/IaHUIO,
Bun ucnpitanuii 1 Mapka MalIMHbI BBIOMPAIOTCS B 3aBUCUMOCTH OT TEMBI UCCIIEI0OBAHUS)

3amanue 9 Metoauka npoBeaeHus oneHku (BeiOupaercs mo TeMe uccieoBaHus).

BOI[pOCl)I K 3a4€Ty 110 JMCHUIIJINHE 2.1.6 Hﬂa}mponaﬂue IKCIICPUMEHTA

1. Teoperuueckre 1 IKCIEPUMEHTAIBHBIE METO/IbI UCCIICIOBAHMUS.

2. Oco0eHHOCTH MHKEHEPHOU e TEIIbHOCTH.

3. [TopsimoK co3/1aHust C-X TEXHUKH.

4. KauecTBo 1 moTpedburenbcKkue CBOMCTBA C-X TEXHHUKHU.

S. OO01re NoHATHS YKCIIEPUMEHTA.

6. Knaccudukanus nHKEHEpHOTO SKCIIEPUMEHTA.

1. JlaGopaTopHbIi U IPOMBIIIICHHBIN (TIPOM3BOICTBEHHBIN) SKCTIEPUMEHT.

8. OmnBbIT, SKCIEPUMEHT, TUIaH SKCIIEPUMEHTA.

9. [TporpamMMa 1 METOIMKA SKCIIEPUMEHTA.

10. IInan skcniepumeHTa.

11.  Buasl ommOoK.

12. CaydaiiHas ¥ cucTeMaTHyecKas OIIMOKa.

13.  Tlpupona ciydaifHBIX OIIMOOK U HEOTPEIETICHHOCTEH.

14.  CnydaiiHas BeTMYMHA, €€ MPEICTaBICHUE U XapaKTEPUCTUKH.

15. 3aKOHBI pacrpeaesieHus.

16.  IlpoBepka CTaTUCTHUECKUX IMIIOTE3.

17. CratucTrdecKkue 3aKOHbI PACTIPEICIICHHUS.

18.  Ommbka 1 HEeONpPeaeIeHHOCTh SKCIIEPUMEHTA B IIEJIOM.

19. OOBEKT U TIPEAMET UCCIICIOBAHUS.

20.  CucremHbIl aHAINU3 00BEKTA UCCIIEIOBAHUS.

21.  Tloka3arenb (OTKIMK) CHCTEMEI.

22.  JleiicTByromiue (hakTOpHI.

23. CucTtemMHbI€ IPEACTaBICHUS 00bEKTa UCCIICIOBAHUS

24.  TloHATue CBS3M B CUCTEME.

25.  Mertoapl yMEHBIICHUSI Pa3MEPHOCTH CHUCTEMBI: allpUOPHOTO PAaHXUPOBAHHUS;, OT-
CEMBAIOIETO IKCIIEPUMEHTA; MOI00US U pa3MEPHOCTH.

26.  OCHOBHI pa3MepHOTO aHaN3a GU3HMUSCKUX BEITUIHH.

27.  Pa3smepHas ¢popmyna. bazucHble mepeMeHHBIE.

28.  Teopema bykunrema (1 — TeopeMa) u ee MpUMEHEHHE 151 POPMHUPOBAHUS O€3-
pa3MepHBIX KOMIUIEKCOB.

29.  IIpakTuyeckue NpUMEpHI.

30.  [Jaruuku-npeoOpazoBaTeny.

31. Cucremsbl perucTpaluy.

32.  BupryanbsHslii mpubop B cpeie 00beKTHOTO mporpammupoBanus LabVeiw.
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33.  OcHoBsl nporpammupoBanus B LabVeiw.

34.  Cucrema ciry4yailHbIX BEJIMYHH.

35.  OreHka cCTaTHCTUYECKOM B3aMMOCBSI3U MEXKAY IBYMsI CTy4aliHBIMU BEIIMYMHAMHU:
KOPPEISILIMOHHBIM MOMEHT, KOG (GUIIMEHT MapHOH KOPPEISAIIIH.

36. Onenka 3HaYnMoCTH K03(punmenta napuoi koppemnsaun. KoppensiuonHoe
ypaBHEHUE.

37.  Anmpoxcumanus ONBITHBIX JaHHBIX MAaTEeMaTHUYECKUMH 3aBUCUMOCTSIMU METO-
JIOM HauMEHBIINX KBaJIpaToB.

38.  Ompenenenue napaMeTpoB MPSMOA, TapaOOIIbL.

39.  Meron muHeapu3anuu GakTOPHOTO MPOCTPAHCTBRA.

40. O1LieHKa TOYHOCTH U aA€KBATHOCTHU CTATUCTUUYECKUX MOJEIIEH.

41.  Jlucmiepcus aIeKBaTHOCTH U OIICHKA €€ 3HAUUMOCTb.

42.  YpoBHU BapbUpPOBaHMA JCHCTBYIOIUX (DaKTOPOB.

43. Jlomyctumas 061acTh (paKTOPHOTO MPOCTPAHCTBA.

44,  Onucanue GyHKIUHU OTKIMKA CTETICHHBIM NOTMHOMOM. OLIEHOYHBIE 3HAYSHHS KO-
3¢ (PULHEHTOB CTENIEHHOTO MOJIMHOMA.

45. AKTUBHBIN U TACCUBHBIN IKCIIEPUMEHT.

46.  Tlnan-mMarpuia noiHoro GpakKTOpHOro skcrnepuMenta 2",

47.  Opranuzanus S5KCIIEpUMEHTA.

48.  Omnpenenenue Ko UIMEHTOB YPaBHEHUS PETPECCHH ISl OPTOrOHAIBHOTO Tia-
Ha.

49. OneHka 3HaYMMOCTH KO3(PPUIIMEHTOB ypaBHEHUS U aJIEKBATHOCTH MOJIEIIH.

50.  IImanmupoBaHHE YKCIEPUMEHTA IPH IMTOMCKE 00JaCTh IKCTpeMyMa (hyHKITUH
OTKJIHKA.

51.  IImanupoBaHHE SKCHEPUMEHTA JJIsl METOJIa KPYTOTO BOCXOXKICHUS (CITyCKa).

52.  CuMIUIEKCHOE IIaHUPOBaHHUE.

53.  Ilmansl BTOpOTO MOPSAKA.

54.  Kpurepuu onTUMabHOCTH SKCIIEPUMEHTAIbHBIX [JIaHOB.

55.  llenrtpanbHoe komno3unuoHHoe ianuposanue (LIKII).

56.  CranuoHapHble ciiyyaiiHble QYHKIUN U UX XapaKTEPUCTHUKH.

o7. MerToibl aHaMM3a CIIy4alHbIX MPOLECCOB.

58. CrniexTpanabHOE pa3iokKeHue CIy4aiHoro rnporecca.

59.  Pabowuas mporpamMma U METOJUKA UCTIBITAHUH.

60.  DHeprerHyeckas OILIEHKAa MAaIllMH M TEXHOJIOTHUI.

Kputepun ounenku:

— OIIEHKAa «OTJIMYHOY BBICTABISETCS aCIHUPAHTY, €CIM OH CBOOOJIHO BJIAJIEET MOHSATUSIMH,
TPaMOTHO U JIOTUYHO M3JIaraeT MaTepHall;

— OLIEHKA «XOpPOILI0» BBICTABIISECTCA aCIUPAHTY, €CJIM OH B OCHOBHOM BJIa/I€ET MOHSATH SI-
MU U COJIEpKAHUEM BOIIPOCA, OTBET U3JIaraeT YBEPEHHO U JIOTHYHO;

— OIIEHKa «yJIOBJIETBOPUTEIHHOY» BBICTABISETCS aCIUPAHTY, €CIIM OH MMEET MpeCcTaB-
JIEHHE O CYTH BOIIPOCA U M3JIaraeT CojepKaHue Mo CYIIeCTBY;

— OLIEHKA «HEYJOBJIETBOPUTEILHO» BBICTABJISETCS aCUPAHTY, €CIIM OH HE BIAJIEET OC-
HOBHBIMU MOHSTHUSIMU, HE YMEET JJOCTATOYHO MOJIHO U3JI0KUTh CYTh BOIPOCA.

Ilpaxmuueckue pavomwr (I1P). lonyck x Bemosnenuto 1P mpoucxoauT mpu ycimoBun
OCBOGHHUSI MaTepuana M HaJIWudsl y aclUpaHTa 3alOJIHEHHON TaONHIIBI OMBITHBIX JTAaHHBIX B
KypHaje MPaKTUIECKUX paboT. OTUeT Mo MpaKkTUIECKOW paboTe MPEICTaBISIETCS C MOTHOCTHIO
00paboTaHHBIMU pe3yJbTaTaMH HM3MEPEHUH, TpapUUYecCKUM MaTepHalioM, BBIBOJAAMH. 3alluTa
oT4YeTa MPOXOIUT B (popMe JOKIIaaa aCUpaHTa O BRIMOJIHEHHON paboTe U OTBETOB HA BOMIPOCHI
MPEerno/1aBaTels.
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B cmydae ecnum odopmiieHme oTdeTa M JIOKJAA aclHMpaHTa BO BpeMs 3allUThI
COOTBETCTBYIOT YKa3aHHBIM TPeOOBAHUSM, ACIUPAHT TMOIY4aeT MAaKCHMalIbHOE KOJHYECTBO
Oamnos (15 6amioB).

OCHOBaHMSIMH JIJIs1 CHIDKEHHSI KOJIndecTBa 0auioB B quarmaszone ot 1 o 0,1 siBisitorest:

- HEOPEKHOE BBINOJIHEHUE,
- HH3KOE Ka4eCTBO Ipa)uecKoro MaTepraia.
Otuer He MOXKET OBITh MPUHSAT U TOJICKHUT JOPaOOTKE B CIIydae:
- OTCYTCTBHSI HEOOXOZMMBIX PACYETHBIX (hOPMYJI, 0003HAYCHHIA H T.11.
- OTCYTCTBHUSI HEOOXOIUMOT0 rpauecKoro MaTepuara,
HEKOPPEKTHOM 00PadOTKH Pe3yIbTaTOB U3MEPEHHH.
MeToanuecKkue MaTepuaIbl, ONpeae/IsTIOINe NPOLeAyPY OlleHUBAHUSI
pe3yJbTaTOB 00yUYeHHUsI.

3ayer/He3auer TpebdoBanus

AcnupaHT criocoOeH NPUMEHATh 3HaHHsl, YMEHUS B IIUPOKON 001a-
CTH MPOo(heCCHOHATTLHON HAYYHOW JAESITEeIbHOCTH, YCIICITHO AEHCTBO-
BaTh Ha OCHOBE IPUOOPETEHHOI0 MPAKTUYECKOT0 OIIbITa MIPH pellie-
HUU OOIIMX M KOHKPETHBIX 33]]a4 HayYHOTr'0 IOUCKa

3auer

AcnupaHT criocoOeH NPUMEHATh 3HaHHsI, yMEHUs B LIMPOKOU o0u1a-
CTH MPO(ECCHOHATLHOW HayYHOMU JEATEIbHOCTH, YCIICUTHO IEHCTBO-
BaTh Ha OCHOBE IPUOOPETEHHOI0 MPAKTUYECKOT0 OIIbITa MIPH pellie-
HUU OOIIKX 3a7a4 HAYYHOTO TTOMCKA

3auer

ACHI/IpaHT crocobexn MMPpUMCHSATDH 3HAHUS, YMCHUS B OrpaHquHHOﬁ

Hezauer N N
00J1acTy MPOPECCHOHAIBHON HAYYHOU JCSATEIHHOCTH

AcIUpaHT He COCOOEH MPUMEHSTh 3HAHUS, YMEHUSI B IIUPOKOI 00-
nactu nmpodeccuoHaIbHON HAYYHOH JeSITeIbHOCTH, YCIISIIHO JICH-
CTBOBaTh Ha OCHOBE MIPUOOPETEHHOTO MPAKTUYECKOTO OMBITA MPU
peIIeHrH O0IUX 3aa4 HAYIHOTO MOUCKA

Hezauet
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