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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

Lenbto mpenojaBaHus AWCUUIUIMHBI paclIMpeHHEe M YIIIyOJeHHEe METO0JIOTHYECKOM u
CIEHUaIbHOM MOATOTOBKU CTYAEHTOB K HAay4HOH paboTe B mporecce 00y4eHHs W MOCeayomen
IIPAKTUYECKOHN AEATEIbHOCTHU II0CIE OKOHYAHMS By3a.

OCHOBHBIMU 3aJladyaMH TPENOJaBaHUA JUCUUIUIMHBI SBJSIOTCS OOy4YeHHE METO/AaM
ONTUMAJILHOTO [UTAHUPOBAHUS SKCIIEPUMEHTA B YCIOBUAX J1a00paTOpPUU MIIM 1IeXa U 3HAKOMCTBO CO
CTaTUCTUYECKUMU METOJaMHU 00pabOTKH pe3ysIbTaToOB SKCIIEPUMEHTA.

OOyuenue mno aucuuiuinHe «Teopust SKclepUMEHTa» HANpaBlIeHO Ha (OPMHPOBAHUE

y 00y4aroumxcs CIeIyoIX KOMIETCHIINN:

Kox n nHaumenoBanue
KOMIIEeTeHIINIi

NHankaTopbl 10CTHKEHUS
KOMIIeTEHIINH

HauMmenoBanue nmoxasareJs
OLICHNBAHUSA

YK-1. Cnocoben
OCYILECTBIIATh KPUTHYECKUI
aHanu3 NpoOIEeMHBIX
CUTyaluil HA OCHOBE
CHUCTEMHOTI'0 IIOX0/1a,
BbIpabaThIBATh CTPATETHIO
NeucTBU

NVYK-1.1. Ananusupyer
MPOOJIEMHYIO CUTYAIUIO KaK
CUCTEMY, OCYILIECTBIISIET €€
JICKOMIIO3HIIHIO B OTIPE/IEIISIeT
CBSI3H MEXKIY €€
COCTaBIISIOIUMHU.

NVYK-1.2. Onpenensier
MIPOTUBOPEYNBOCTD U
npoOenbl B MHGOpMAIIUH,
HEOOXOAUMOM ISl pEeLICHUs
poOJIeMHO cUTyalu, a
TaK)Ke KPUTHUECKH OIICHUBACT
PENeBaHTHOCTD
HCTIOJIE3YEMBIX
MH(OPMAIIMOHHBIX
HMCTOYHUKOB.

NYK-1.3. PazpabaTsiBacT u
COJIepKaTeIbHO
apryMEeHTHUPYET CTPATErHIo
petieHust IpoOIeMHOM
CUTYalluu Ha OCHOBE
CUCTEMHOTO U
MEXIUCIUTUTHHAPHOTO
MOJIXOJIOB C YYETOM OIEHKH
CYILIECTBYIOIIHUX PUCKOB U
BO3MOKHOCTEN UX

3HaTh: METO/IbI PELICHUS
3a/1a4 aHaJau3a v pacyera
XapaKTEPUCTHK MEXaTPOHHBIX
CHUCTEM U YCTPOMICTB C
IPUMEHEHHEM TEOpUH
IKCIIEPUMEHTA

YMeTh: AHaIM3UPOBAT,
MOJIEJIMPOBATh U
IPOTHO3UPOBATh IOBEICHHE
MEXATPOHHBIX CUCTEM U
KOMILJIEKCOB

Buaaners: HaBbIKAaMH pabOTHI
Ha COBPEMEHHOM
U3MEPUTEIIBHOM U
JIMarHOCTUYECKOM
000pyI0BaHUH C
IPUMEHEHHEM METO/I0B
CTaTHUCTUYECKON 00paboTKH
HOJYYEHHBIX U3MEpPEeHHH

C€CTCCTBCHHOHAYYHBIC 1
O0IIEHHKEHEPHBIC 3HAHUS,
METOAbI MATEMATUYCCKOT'O
aHaJIM3a U MOJICIMPOBAHUS B
pohecCHOHATLHOM
JeSITEIbHOCTH

€CTECTBEHHOHAYYHbIE U
TEXHUYECKHE 3aKOHbI JUISI
pelIeHus 3a/1a4 B
npogeccuoHaIbHON
NESTENIbHOCTH, a TaKXKe
METO/Ibl MaTEMaTHYECKOTO
aHaIu3a U MOJICIIMPOBAHUS
IIPU OUCKE ONTUMAIIBHBIX
pPEXUMOB pabOThI

MHUHAMHA3ALNH.
OIIK-1. Crocoben HOIIK-1.1. ITounmaer 3HATh: OCHOBHBIE METObI U
MPUMECHSTh MaTeMaTHYECKHUE, MPHUHIIAITBI IIPOBEICHUS

IKCIIEPUMEHTATHHBIX
HUCCIEI0OBAHUN

YMerb: miIaHupOBaTh
JKCIIEPUMEHTAIIbHBIC
HCCIIEIOBAHUS,
CTaTHCTUYECKU 00pabaThIBaTh
MIOJTyYCHHBIC PE3YJIbTATHI U
MOJIETTUPOBATh U3y4aeMbIe
TIPOIECCHI.




MEXATPOHHOW WIIH Baaners: HaBbIKaMu
POOOTOTEXHUYECKOM IUTAHUPOBAHMSI SKCIIEPUMEHTA,
CUCTEMBI; 00paboTKH pe3yJabTaTOB U
HNOIIK-1.2. OueHuBaer u MaTEMaTHYECKOT'O
MIPEACTABIISIET PE3yJIbTAThI MOJICIUPOBAHUS Ha
MaTeMaTH4eCKOro OCHOBaHUH, MOJYyUYECHHBIX
MOJICIMPOBAHUS OOBEKTOB U JTAHHBIX.

MIPOLIECCOB MPOMBITIIEHHBIX
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM;
HOIIK-1.3. Ucnonb3yeT
€CTECTBEHHOHAYYHBIC U
oOIIenHKEHEePHBIC 3HAHUS
JUISL PEIICHUs 33124 B
npo¢ecCuoHATBHON
NESITEIbHOCTH, a TaKXKe
HABBIKM MaTEeMaTHIECKOTO
MOJICTTUPOBAHUS
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM

2 MecTO IMCHUILTHHBI B CTPYKTYpPe 00pa30BaTeIbHOM NMPOrpaMMbl

JlucuuriamHa OTHOCHUTCS K oOsi3arenbHOM vacth Onoka bl «ducrumauHel (MOZYIIH)».
JlucuuninHa HEMmoCpeICTBEHHO CBsI3aHa CO CIEIYIOIUMU JUCIMIIIMHAMU U nTpakTukamMu OOIT:

3amuTa UHTEIICKTyaIbHOM COOCTBEHHOCTH,

HNurennexryanbHble CUCTEMBI YIPABIICHHUS,

[Ipoun3BoacTBeHHAs MpaKTUKA (TTPEIUTIIOMHA ),

[IpounzBoacTBeHHAs MMpaKTHKa (TPOEKTHO-TEXHOJIOTHYECKas );

VYrpasieHrue MpOMBIITUICHHBIMA MEXaTPOHHBIMU CHCTEMAaMH.



3 CTpyKTypa M cofep:KaHHe TUCHUILTHHBI

OO0r1ast TPYA0EMKOCTh AUCIUILIMHBI COCTABISIET 4 3aueTHBIX equHuIlbl (144 vaca).

3.1 Buabl yueOHoii padoThl U TPYA0€MKOCTH

Ne ni/m . KonuuectBo | CemecTpbl
Bup yueOHoii padoThl
4acoB 1
1 AyAUTOpPHBIE 3aHATHS 48 48
B ToMm uncie:
1.1 | Jlekiuum 32 32
1.2 | CeMuHapCKHE/MPAKTUICCKUEC 3aHATHUS 16 16
1.3 | JlabopaTopHbIe 3aHATHUS
2 CamocrosiTesibHasi padoTa 96 96
B ToMm unce:
2.1 | BrimosHeHHE NPAaKTHUYECKUX paboT 20 20
2.4 IToaroroBka K 3aluTe NPaAaKTUUYECKUX 3aaHUN 26 26
2.5 | PaboTa ¢ KOHCIIEKTOM JICKIIUH 18 18
2.6 | IlogroroBka K aud. 3a4eTy 32 32
3 IIpome:xyTouHasi aTTecTanus
3auet/mud.3aueT/IK3aMeH Jud. 3auér
Hroro 144 144

3.2 TemaTnueckuii NJIaH U3yYeHHUS TUCHHUNIMHBI

TpyroeMKocTb, 4ac
AyautopHas paora ;E
> Q o 2
o 2 o) S <
Ne Pasnennl/TemMbl o < = 2 o Ew | 22 d:a =
Q
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Pazgea 1. IkcnepuMeHT Kak
1 34 4 0 0 22
npeAMeT HCC/IeI0BAHMS
1.1 | Tema 1. [TonsiTHE PKCTIEPUMEHTA 4 2 10
19 Tema 2. Knaccugukarus BUI0B 4 2 12
"~ | DKCTIepUMEHTAJIbHBIX UCCJICIOBAHHIMA
Pasnen 2. Kparkue cBeneHusi u3
2. | TeopuH BEPOSAITHOCTEH n|l 34 8 4 0 0 22
MATeMATHY€eCKO#i CTATHCTHKHU
Tema 1. CnyyaliHble BEJTUYUHBI U
2.1 o . 4 2 10
napaMeTphl UX pacipeesieHI
Tema 2. CTaTUCTHUECKHE KPUTEPUU U
2.2 puTep 4 2 12
UX IPUMCHECHHE
Paznen 3. IIpenBapurenbHas
3. | 06paboTKa IKCIEPUMEHTATbHBIX 38 8 4 0 0 26
JTAHHBIX




31 Tema 1. OCHOBBI JIHUCTIEPCHOHHOTO 4 2 12
aHaim3a

32 Tewma 2. KOppeJ;I}II_II/IOHHBII/I u 4 2 14
pPErpeCcCUOHHBIN aHATH3

4 Pa3gen 4. DiieMeHTBI 38 8 4 0 0 26
IUIAHMPOBAHUS IKCIIEPUMEHTA

41 Tema 1. H(\)‘J'IHI)II/I 1 ApOOHBIi 4 2 12
(haKTOPHBII SKCTIEPUMEHT

47 Tema 2. [InanupoBanue 4 ) 14
DKCTPEMAIILHOI'O SKCIIEPUMEHTA

Hroro | 144 32 16 0 0 96

3.3Coaepxanue TUCHUNITHBI

Pazgen 1. IkcnepuMeHT Kak NpeaMeT UCCae10BAHUS
Tema 1. [lonsiTHE 3KCIIEPUMEHTA
Teopuss W HKCOEPUMEHT B HAYYHOM HCCiIeAOBaHUM. [locTpoeHMe HaydyHOro 3HAHUA.
Knaccudukanus BHIOB SKCIIEPUMEHTAIBHBIX MCCIenoBaHui. MoaenupoBanue. [loHsiTHe Momenu.
Knaccudukanust BUI0OB MOJETUPOBAHHUS.
Tema 2. Kitaccupukanusi BHI0B IKCNIEPUMEHTATbHBIX UCCJIeI0BAHNIM
O6mme monoxxenus. Kimaccudukamus BUIOB SKCIIEPUMEHTAIBHBIX UCCIIeT0BaHUH. DyHKIHS

LEJIN B OKCIICPUMECHTE. cDaKTOpI)I B OKCIICPUMCHTC.

Pa3nes 2. KpaTkue cBejeHHs1 M3 TEOPHH BEPOATHOCTEH M MATEMATHYECKON CTATHCTHKH

Tema 1. CiryyaiiHble BeJJMUYMHBI U IapaMeTPbl UX pacnpeaeeHui

OCHOBBI MaTEMaTHYECKON CTATUCTUKU: CIydyallHble BEIMYMHBI, UX CpPEJHHUE 3HAYCHUS.
MomeHTBl pacnpeneneHuss Cly4ailHbIX BENWYMH. JlUcmepcHss W CTaHAApTHOE OTKJIOHEHHE.
KoBapuannonnas marpuna

Tema 2. CtaTuCcTHYECKHE KPUTEPUH U MX IPUMEHEHHE

HopmanbHoe pacnpenenenue BeposATHOCTEW. PacdeT BeposTHOCTEM IIpM HOPMAJIBHOM
pacnpeneneHnd. JlOBEepUTEIbHbIE UHTEPBAJIBI, UX pacyeT I LEHTpa M CTaHJIapTa HOPMaJIbHOTO
pacnpenenenus. Pacnpenenenust Ilupcona u Crerogenta. [IpoBepka CTaTUCTHYECKUX THIIOTES.
OcHOBHbIE MOHSTHS, CBA3aHHBIE C MMPOBEPKON TUIOTE3, KPUTEPUH, YPOBHU 3HAYUMOCTH, OIIUOKU
nepBoro v BToporo poza. Ilposepka runores o paBeHcTBe cpeAHUX, Kputepuid CthrofeHTa. Ilonarue
0 HEMapaMeTPUUYECKUX KPUTEPHUSAX JIJIS TPOBEPKU TUIIOTES

Pazgen 3. O0padoTKka pe3yabTaTOB IKCIIEPUMEHTA
Tema 1. OCHOBBI JUCIIEPCHOHHOI0 AHAJIH3A
OcHOBBI UCTIEPCHOHHOTO aHanu3a. OIHO-, IBYX- U TpeX(PaKTOPHBINA AUCTIEPCUOHHBIN aHATN3
Tema 2. KoppeJsinMOHHBIH M perpecCHOHHBbIH AaHATN3
KoppenauroHHslil aHanu3. DJIEMEHTBl KOPPEIALMOHHOIO aHanu3a. JImHelHas Koppensnus.
OueHky napaMeTpoB PErpeccUM, METOJ HaUMEHbBIIMX KBAApaToOB. MHOXKECTBEHHas JMHEWHas
KOppeysiliysi, pacuyeT YpPOBHEH perpeccMu IO OMNbITHBIM JaHHbIM. OILIEHKH CHJIbl CBS3H.
KoppensiuoHnHsle OTHOWICHHS, KOA(POHUIMEHT KOppensiuuu.  MHOXECTBEHHbIE U 4YacTHBIE
KO3 PUITUEHTHI KOPPEISIIIUH, CTIOCOOBI UX OIIEHKH

Pa3znea 4. JjieMeHTHI IVIAHMPOBAHUSA IKCIIEPUMEHTA

Tema 1. IlonHbIii 1 APOOHBINH GAKTOPHBINH IKCIIEPUMEHT

[Tomubii pakTopHBIN SKcTIepuMeHT. Ero cBoiicTBa. MaTemaTnyeckast MOJIeNb SKCIIEPUMEHTA.
JpoOubiii (hakTopHBIA 3KcnepuMeHT. MccnenoBaHue ypaBHEHHM perpeccuil, IOJyYeHHBIX C
MOMOIIBIO JPOOHOTO (PaKTOPHOTO 3KCHiepuMeHTa. KpyToe BocXok/IeHHe M0 MOBEPXHOCTH OTKIIMKA.



[Tpumepsr kpyToro BocxokaeHus. OOmIMe NpeACcTaBiIeHHUS O TUIAHUPOBAHHHM BTOPOTO TOPSIIIKA.
IlenTpanpHOE KOMIO3ULMOHHOE OPTOTOHAIbHOE IIAHMPOBAHUE BTOpOro mopsnaka. LleHtpanbHoe
KOMIIO3UIIMOHHOE poTaTtadesibHOe YHU(OPM-TUIAHUPOBAHUE BTOPOTO MOPSAKA

Tema 2. [lnannpoBaHHe IKCTPEMAJBLHOI0 IKCIIEPUMEHTA

Bri6op nmapamerpa ontumuzanuu U (akropoB. CrocoObl YMEHBIICHHS YKCiIa NapaMeTpoB
ONTUMHU3ALMU. PerieHne KOMIPOMUCCHBIX 3a7ad.

3.4TemaTnka ceMUHAPCKUX/TPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/IPAKTHYECKUE 3aHATUS

[TpakTidaeckas pabota 1. CtaTuctuueckas o6paboTka JaHHBIX B nakere ""Ananu3 qaHabix" B Excel.
[TpakTrueckas pabota 2. [IpensapurenbHas 00padoTKa TaHHBIX.

[TpakTrdaeckas pabota 3. JlucrepcrHOHHBINH aHAIH3 IBYX(PaKTOPHOTO IKCIICPUMEHTA.
[TpakTuueckas padota 4. PacueT TMHEHHONW KOPPEISIIMHU IO ONBITHBIM JJAHHBIM.

[TpakTrueckas padbota 5. PerpeccOHHBIN aHaIN3.

[TpakTuueckas pabora 6. [Ipumenenue noaHoro pakTOpHOro FIKCIEPUMEHTA.

[Tpaktuueckas padora 7. J[poOHbIif hakTOpHBIN SKCTIEPUMEHT.

[TpakTrueckas pabora 8. [nanupoBanue SKCTPEMaTIbHOTO SKCIIEPUMEHTA.

3.4.2 JlabopaTopHbIe 3aHITHS
He npenxycmotpensl
3.5TemaTuka KypcoOBbIX NPOEKTOB (KYpPCOBBIX padoT)

He npenycmoTtpensl
4 Y4eOHO-MeTOAUYeCKOEe M HHPOPMALIMOHHOE o0eceueHne
4.1 HopmatusHbie 1oKyMeHTbI 1 'OCTs1

1. TOCT P 8.736-2011 I'ocynapcTBeHHas cucreMa oodecniedeHus equnctsa uamepenuii (I'CHN).
W3mepenuss npsimble MHOTOKpaTHble. MeToabsl 00pabOTKM pe3ynbTaToB u3MepeHHil. OCHOBHBIE
MOJIO’KEHUSI.

4.2 OcHoBHas INTEpaTypa

1. bepukamBunu, B. I1I. Cratuctudeckas 00paboTKa JaHHBIX, INIAHUPOBAHNE SKCIIEPUMEHTA
W ciydaiHble Tiporecchl: yueOHuk it By30B / B. 1. bepukamBunm, C. I1. Ocbkun. — 2-¢ u3m.,
ucnp. u gorn. — Mocksa: U3znarensctBo HOpaiit, 2026. — 164 ¢. — (Bricmiee oOpa3oBaHue). —
ISBN 978-5-534-09216-5. — TekcT: anekTponHslii // OOpa3zoBarenbHas miatdopma FOpaiit [caiT].
— URL.: https://urait.ru/bcode/585944.

2. CI/I,Z[HFIGB, H. N. TeOpI/IH IJTAaHUPOBAHUS DKCIICPUMCEHTA U AHAJIN3 CTATUCTUUCCKUX JaHHBIX:

yueOHMK W TmpakTukym Juist By3oB / H. U. CunnsieB. — 2-e u3zn., nmepepab. u gon. — Mockaa:
N3znarensctBo KOpaiit, 2026. — 495 c. — (Bricuiee oOpazosanue). — ISBN 978-5-534-05070-7. —
Texct: onektponHblii // OOpasoBartenmbHas riatgpopma FOpaitr  [caiit]. —  URL:

https://urait.ru/bcode/582529.



3. Moiizec, b.b. Cratuctuyeckue MeTOABI KOHTPOJII KadecTBa ©  00paboTKa
9KCIIEPUMEHTANBHBIX JaHHbIX: ydeOHuKk s By3oB/ b.b. Moiizec, W. B. IlnoTHukoBa,
JI. A. Penpko. — 2-¢ wm3n.— MockBa: MWzmarensctBo [Opaiir, 2025.—- 118 c.— (Bsicmiee
obpazoBanue). — ISBN 978-5-534-11906-0. — TekcT: anexkrponHslii // OOpa3oBaTenbHas niaardopma
[Opaiir [caiit]. — URL.: https://urait.ru/bcode/566431.

4.3 lonoJHUTE/IbHAS JUTEpPaTypa

1. I'opnenko, O. A. JIucriepCHOHHBIA aHAN3 SKCIEPUMEHTAIBHBIX JaHHBIX: YICOHHUK IS
By30B / O. A. T'opnenko, H. M. bop6ans, T. II. MoxaeBa. — 2-e u3f., ucnp. u gon. — MockBsa:
WznarensctBo FOpaiit, 2026. — 132 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-534-14677-6. —
Texct: onektponHblii // OOpa3oBatenbHas miatdpopma FOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/587557.

2. OCHOBBI TEOPHH IKCIIEpUMEHTa: y4eOHUK 1711 By30B / O. A. I'opnenko, H. M. Bop6ars, T.
I1. Moxaesa, A. C. [Ipockypun. — 2-e u3f., ucnp. u gon. — Mocksa: M3gatensctBo Opaiit, 2026.
— 177 c. — (Beicmiee obpazoBanme). — ISBN 978-5-534-12808-6. — Tekcr: 31meKTpOHHBIH //
O6pasosarenbHas wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/587400.

3. MemepsikoB, B. A.  Mertponorus. Teopuss u3mepenuii: yuyeOHuK s By30oB / B. A.
Memepsikos, E. A. baneesa, E. B. Illano6aeB ; mox o6ment pexakiueid T. Y. Mypamkunoid. — 2-¢
u3., uctp. u gon. — Mocksa: U3narensctBo IO0paiit, 2026. — 167 ¢. — (Briciee o6pa3oBanue).
— ISBN 978-5-534-07295-2. — Tekct: anektponHbiit / ObpazoBatenbHas 1iardopma FOpaiit
[caitr]. — URL.: https://urait.ru/bcode/584483.

4.4JnekTpoHHbIE 00pa30oBaTesibHbIE PecypChl

1. DOP Teopus sxcniepuMeHTa (MarucTpaTypa)
https://online.mospolytech.ru/local/crw/course.php?id=15468

4.5 JInueH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe
ol0ecmeuenmne

1. Microsoft-Office
2. Microsoft-Windows

4.6 CoBpemMeHHbIe MPO(ecCHOHATbHBIE 0a3bl IaHHBIX M HHGOPMAIIMOHHBIE
CIIPABOYHbIC CHCTEMbI

1. EmnHoe OKHO JTocTyma K 00pa3oBaTelibHbIM pecypcam DenepaibHbIi mopTat
http://window.edu.ru

2. KommbrotepHbie HHGOPMAIIMOHHO-TIPAaBOBBIE cUCTeMbl « KOHCYIbTaHT»
http://www.consultant.ru, «I"apaaT» http://www.garant.ru

3. OdunumanpHbIA HHTEPHET-TIOPTAT PaBoBO nHGopManmu http://pravo.gov.ru.

4. Hayunas snektponHast 6ubmanorexa http:// www.elibrary.ru

5. Poccuiickas rocyaapcTBeHHas oubaunoreka http://www.rsl.ru

6. ObC «YHuBepcureTckas Oubanorexa onnaifa» https://biblioclub.ru/index.php

5 MarepuajabHO-TEXHHYECKOe o0ecreyeHue

1. KOMHBIOTepHBIﬁ KJIaCcC € IpCeAyCTaHOBJICHHBIM IIPOI'PAMMHBIM 06CCHE‘HCHI/I6M, YKa3aHHbIM
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B n. 4.5, wMyabTUMenuiiHoe oOopynoBaHue (IPOEKTOp, MEPCOHAIbHBIA  KOMIIBIOTEP
npernoaaBaTens).

2. Ayautopus s JIEKIHMOHHBIX, TpakTUYeCKux 3aHATui. OOOpyaOBaHME U ammaparypa:
ayJIMTOpHAs OCKa, BO3MOKHOCTh MCIIOJIb30BAHUS MYJIBTUMEIUITHOTO KOMIUIEKCA.

6 Meroauueckne peKOMeHIAUNH

6.1 MeToanuyeckue peKoMeH alluM 1JIs NIPenoaaBaTeis M0 OpraHu3anuu
o0yueHus

Ha nepBom 3aHATHM NO JUCLUIUIMHE HEOOXOAUMO O3HAKOMUTH CTYAEHTOB C IOPSAKOM €€
u3ydeHus (TeMaMu Kypca, GopMaMu 3aHATHH, TEKYIIETO U IPOMEKYTOUHOTO KOHTPOJIS), PACKPBITh
MECTO M pOJIb JUCLUIUIMHBI B CUCTEME HAyK, €€ IPAKTUYECKOE 3HAYEHUE, JOBECTU 1O CTYACHTOB
TpeboBaHusI K (opMe OTYETHOCTH W TNPHUMEHEHUS BUIOB KOHTpoJiA. Brlmarorcs 3amanHus s
HOJrOTOBKH K IPAKTUYECKUM U CEMUHAPCKUM 3aHATUAM. [Ipy NOAroTOBKE K NPaKTHYECKUM paboTaM
[0 TIEPEUHIO0 OOBSBICHHBIX TEM IPENOJaBaTeNi0 HEOOXOJUMO YTOUYHUTH IUIAH HMX IPOBEACHUS,
npoaymarb (GOpPMYJIMPOBKM M COZAEp)KaHUE Y4YeOHBIX BOIPOCOB, BBIHOCHUMBIX Ha 00CYyXKIEHHE,
03HAKOMMTHCS C IIEPEUYHEM TEMATHUYECKUX BOIIPOCOB.

B xome paboThl BO BCTYNMTENBHOM CJIOBE PACKPHITh MPAKTHUYECKYIO 3HAYMMOCTb TEMbI
paboThI, OTIpeIeNUTh MOPSIIOK €€ MPOBEICHUS, BpeMsl Ha 00CYkKJIEHHE KaXKI0Tr0 y4eOHOTro BOIpoca.

[Ipumensiss QpoHTaNbHBIM ONPOC JaTh BO3MOXXHOCTb BBICTYIIUTb BCEM CTYyJEHTaM,
IPUCYTCTBYIOIIUM Ha 3aHATUU.

B 3akmrounTenbHON yacTu paboThl ClIEAYeT MOABECTH €€ UTOTU: 1aTh OLEHKY BBICTYIUIEHUI
KaXJIOTO CTYJICHTa ¥ Y4eOHOM rpyNIbl B IEIOM. PacKphITh MOJIOKUTENBHBIE CTOPOHBI H HEOCTATKU
NPOBEIEHHON MpakTHUecKOW paboThl. OTBETHTHh HAa BONPOCHI CTYAEHTOB. BblaaTe 3amanus uis
CaMOCTOSITENIBHOM paOOThI 110 MOATOTOBKE K CJIEAYIOIIEMY 3aHATHIO.

Meronuka npenojaBaHus AUCHMILIMHBL  «Teopust HSKCIHEpUMEHTay M pealn3auus
KOMIIETEHTHOCTHOI'O TOJXO0Ja B H3JIOKEHHH M BOCHPHUIATHM MaTepuaja IpeaycMaTpHUBacT
UCIOJIb30BaHUE CIENYIOIUX AKTUBHBIX M WHTEPAKTUBHBIX (DOpM NpOBEAEHUS TIPYIIOBBIX,
VUHAVBUIYAIbHbIX, AyAUTOPHBIX 3aHATUN B COYETAHUM C BHEAYJUTOPHOW padoTOil C Lenbio
(dbopMHpOBaHUS U pa3BUTHS TPO(ECCHOHABHBIX HABBIKOB 00YUYaIOLIUXCS:

— MOATOTOBKA K BBHIIOJIHEHHUIO U 3aIUTa MPAKTHYECKUX padoT;

— T€XHOJIOTUH aHAJIN3a CUTYalUH Il aKTUBHOT'O 00Y4€HHUs1, KOTOPBIE MTO3BOJISAIOT CTYIEHTaM
COEJIMHUTH TEOPUIO U MPAKTUKY, IPEJICTABUTh IPUMEPHI IPUHUMAEMBIX PEILICHUH U UX TIOCIIEICTBUH,
JIEMOHCTPUPOBATh pa3IMYHbIE NO3ULINHU, (POPMUPOBATH HABBIKU OLIEHKHU aJIbTEPHATUBHBIX BAPUAHTOB
B BEPOATHOCTHBIX YCIIOBUSX.

OOyueHue 1o TUCUUIUIMHE BEAETCS ¢ IPUMEHEHUEM TPaJAULUOHHBIX TOTOKOBO-TPYNIOBBIX
UH(POPMALMOHHO-TEJIEKOMMYHHUKAITMOHHBIX TexHoNorui. [Tpu ocymecTBieHnn 06pa3oBaTeIbHOTO
npoliecca Mo AUCHUILIMHE UCTIONb3YIOTCS CleAYIoINe NHPOPMALMOHHO-TEIEKOMMYHHUKAIIHOHHbIE
TEXHOJIOTHH: MPE3CHTAUH ¢ IPUMEHEHNEM MPOEKTOpa U rmporpammsl PowerPoint.

6.2 MeToanuyeckue yKazaHus JJis1 00y4AKOIIHUXCS 10 OCBOCHHI) TUCIUNIHHBI

JUis  MakcuManbHOM MHAMBUAYyalIM3allUM JESATEIbHOCTH CTYIEHTa, Y4YeOHBIM IUIaHOM
IpelyCMaTpUBAETCS BPEMs JJIl CAMOCTOSITENIbHOM paboThI.

Cpenu OCHOBHBIX BHAOB CaMOCTOSTENILHOW paOOThl TPaJUIMOHHO BBIACISAIOT: TBOPYECKYIO
NeSITeIbHOCTh CTYJICHTa B ayJUTOPUHU, NPH BHEAYIUTOPHBIX KOHTAKTax C MperojaBaTesieM Ha
KOHCYJIbTAllSIX M JIOMAIllHEH MOATOTOBKE K JIEKLHUSAM, CEMHUHAPCKUMH MPAKTUYECKUM 3aHSTUAM,
3ageTaM M OJK3aMEHaM, Mpe3eHTalusM M  JOKJIaJaM; HamucaHue pedeparoB, BBITOJHEHHE
NPaKTUYECKUX U KOHTPOJBHBIX padoT; yyacTue B Hay4HOI padote u mp.
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Llenp camoCTOSITENbHOM pabOTHI CTYICHTA — OCMBICTICHHO U CAaMOCTOSITEIBHO paboTaTh CHaYaja ¢
y4eOHBIM MaTepuaioM, 3aTeM C Hay4YHOH WH(OpMAIHEil, 3aJI0KUTh OCHOBBI CAaMOOPTaHM3aLUH H
CaMOBOCITHTaHUSI C TEM, YTOOBI MPHBUTH YMEHHE B JaJbHEHIIEM HEMPEPHIBHO MOBBIMIATH CBOO
npo¢eCCHOHATBHYIO KBATH(PHUKAIIUIO.

[1naHupoBaHKHe BPEMEHU HA CAMOCTOSITEIBHYIO padOTy CTYACHTaM JIydllle OCYLIECTBIIATh Ha BECh
CEMECTp H IpelyCMaTPUBATh PETYJISIPHOE MIOBTOPEHHE POHAEHHOT0 Y4eOHOro MaTepuania.

Jlist Goee yriry01eHHOTO N3y4YeHHsI PEKOMEH Ty eTCsl HCIIOIb30BaTh H3JaHU, YKa3aHHbIC B CIIHCKE
JOTIOJTHUTEIILHOM JINTEPATYPHI.

7 oH] OLIEHOYHBIX CPEACTB
B  npomecce 00ydeHHsT  HCHONB3YHOTCS  CICAYIONIME  OLCHOYHBIE  (DOPMBI
CaMOCTOSITENIbHOW  pabOThl  CTYJCHTOB, OICHOYHBIC CpPEACTBA TEKYIIEr0 KOHTPOJIS

YCII€EBAEMOCTH U IIPOMEKYTOUYHBIX aTTeCTaHHfIZ

- 3all[UTa NPAKTUYECKUX padoT;
- i depeHITMPOBaHHBIN 3a4ET.

OneHouHbIe CPECTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIIOUAIOT KOHTPOJIbHBIE 3a/1aHuUs
10 IPAaKTUYECKUM PadoTaM MHIUBHIYaTbHO JJIS KaKJ0r0 00y4aromerocs.

B pesynbraTe ocBOCHUS AUCIUIUTHHBI (MOIYIIs1) POPMUPYIOTCS CIACAYIOIINE KOMIICTCHITUH:

Ko,
! HaumeHoBaHue KOMIIETEHIIUH BbINYCKHUKA
KOMIIeTeHIIUH
VK-1 CriocobeH oCymecTBIsATh KPUTHUECKUH aHAIHM3 TPOOJIEMHBIX CUTYAIMid Ha

OCHOBC CUCTCMHOI'O IToAX0J4a, BBIpa6aTBIBaTB CTPAaTCTUIO HeﬁCTBHfI

CrniocoOeH NpUMEHSTh €CTeCTBEHHOHAYYHbIE U OOIIENH)KEHEPHbIE 3HAHUS,
OIlK-1 METO/bl MATEMATUYECKOr0 aHAJIN3a U MOJIETIUPOBAHUS B
podeCCUOHATIBHOM 1€ATEIbHOCTH

7.1 MeToabI KOHTPOJISI M OLICHUBAHMS Pe3yJIbTATOB 00y4eHUs!

Hepeqeﬂb OICHOYHBIX CPEACTB IO JUCHUIIJIMHE «Teopml IKCIIEPUMEHTA»

Bun HanmenoBanme
Ne | KOHTPOJIA KOHTPOJIA KpaTkas xapakrepucTuka KOHTPOJIS
n/m | PE3YJIBTATOR pE3yJIbTATOR pEe3yJbTaToOB 00yUYCHHS
o0yueHus o0yueHus
[TpakTudeckas pabora BBITTOJTHSAETCS
VH/IMBUIYaJIbHO KaX1bIM CTYAECHTOM.
. OdopmieHHbII OTYeT CTYACHT ciaer

1 Texymmit [IpakTuyeckas pabora $op A A
npenojaBaTeNll0  Ha  IMPOBEPKY B 3apaHee
YCTaHOBJICHHBIN CpOK. IIpn IIPOBEPKE
nperno/iaBaTelb OLICHUBAET Ka4yecTBO
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o opMIIeHUS, TPABUILHOCTH PACYETOB U BHIBOJIOB.
K 3ammre npakTHueckoi paboThl JOMYCKalOTCS
CTYJIEHTBI, = KOTOpbIE€  BBINOJHWUIM  PadoTy,
0(GOpPMUIIH B COOTBETCTBUHU C TPEOOBAaHUSIMU OTYET
0 TIPAKTUYECKOH paboTe W MPEeJOCTaBWIA €ro K
zanure. Kaxaomy cTyAeHTy 3ajaercs He MeHee 3-
X BOIIPOCOB Ha TeMY IpakTHueckoi padoTsl. [lanee
MPOBOJIUTCS 3alUTa OTYETAa KaXAbIM CTYJIEHTOM
MHAMBUAYyaIbHO B (QopmaTte "Borpoc-oTBer"
(3amaroTcst 3 Bompoca).

[ [poMeKyTOUHBIH]

Hud.3aver

[IpomexyTouHas aTTectauus OOydaloIUXCs B
dopme nud.3aueTa MPOBOAUTCS IO pe3yJbTaram
BBIMIOJTHEHUSI BCEX BHJIOB  Y4eOHON  paboThl,
MPEIYyCMOTPEHHBIX Y4YeOHBIM IUIAHOM [0 JIaHHOHU
MUCIUIUIMHE (MOJYJII0), MPU 3TOM YUYHUTHIBAIOTCA
[pE3yJIbTaThl TEKYIEro KOHTPOJS YCIEBAEMOCTU B
TeyeHue cemectpa. OleHKa CTENeHH JOCTHKEHUS
00yJaroImuMuCs IUTAHUPYEMBIX pE3yJIbTaTOB
00ydeHUs MO AUCUMILIUHE (MOJIYJII0) MPOBOAUTCS
[IpernoaaBaTesieM, BEAYIIUM 3aHATUS 110 AUCLUIIIIMHE
(MOJTyJTF0) METOJIOM DKCIIepTHOM orieHKH. [1o nToram
[IPOMEXYTOYHON  aTTeCTallMd 1O  JAUCLHUILIIMHE
(MOIyJI0)  BBICTABIIAETCS  OLEHKA  «OTIMYHOM,
(XOPOILIOY, «YIOBIIETBOPUTEIILHO WIH
«HEY0BIETBOPUTENbHO». [lud.3aueT npoBoauTCs B
yctHOH  ¢dopme. B aymutopuum  HaxoauTcs
mpernojaBaTesb U He Oosiee 5 YeloBeK M3 YHUCIA
cTyZeHTOoB. Bo Bpemsi mpoBeneHus aud.3adera ero
y4acTHHKaM 3afpeniaercs HMeTb Ipu cedbe ¢
MCTIOJIb30BaTh CPE/ICTBA CBSI3U (COTOBBIE TEIE(OHBI,
MUKpOQOHbI U Tp.). CTyaeHTy BblIaeTcss OuUieT ¢
Tpemsi BorpocaMu. KoJIM4ecTBO JOINMOJIHUTENBHBIX
BonpocoB — He Oonee aByXx. KommuecTtBo
ITOTIOJIHUTEIBHBIX BOIPOCOB 3aBHCUT OT IOJIHOTBI
OTBeTa CTyJeHTa. Ha moAroToBKy CTyNEHTY Aaercs
30 mmHyT. K nOpomexyTouHOW — aTTecTanuy
ITOTTYCKalOTCS TOJIBKO CTYIEHTHI, BHIIIOJHUBIINE BCE
BUbI yUeOHOM paboThI, IPeIyCMOTPEHHbIE pabouei
MIPOrpamMMoii 1o

muciumuinHe « Teopus sIKCEpUMEHTa

(BBITTOJIHUJIM U YCTEIIHO 3aIlUTUIIN TPAKTHYECKHE

a0OTHI).
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7.2 lIkajia 1 KPpUTEPUH OLlEHMBAHMS Pe3yJIbTATOB 00y4YeHHUsI

[Tokazaresnem olleHMBaHMs KOMIIETEHIIMI Ha pa3IUYHbIX Tanax UX GOPMUPOBAHUS SIBIISIETCS
JTOCTHKEHHE 00YJaroIIMMHUCS IJIAHUPYEMbBIX PE3yIbTaTOB 00yUYEHUS MO AUCHUILTHHE (MOIYIIO).

Kpurtepuu oueHnBaHus
IHoka3atenn 5 3 4 5
3HATH: OO6yuaromuiics OO0yuaromuiics OOyuatoruiics OO0yuaromuiics
- METO/IbI PeLICHHS JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
3aj]]a4y aHaM3a u MOJTHOE OTCYTCTBHUE HEIoJTHOe YaCTHYHOE MIOJIHO®
pacuera WJIN HEZI0CTaTOYHOE COOTBETCTBHE COOTBETCTBUE COOTBETCTBHE
XapaKTepUCTHK COOTBETCTBHE CJIEAYIOIINX 3HAHHM: CJIE/TyFOIINX 3HAHUH: CIIEAYIOIINX 3HAHHM:
MEXaTPOHHBIX CUCTEM | CIIIYIONIUX 3HAHWH: - METO/IbI PEIICHHS - METO/IbI PEIICHHUS - METOJIBI PEeIICHHS
U YCTPOMCTB ¢ - METOJIBI peIICHUS 3aJa4q aHau3a u 3a/a4 aHAIN3a | 3a7a4q aHau3a u
MIpUMEHEHUEM TEOpUH | 3a1ad aHallu3a u pacueta pacueta pacueTa
IKCIICPUMEHTA, pacueTa XapaKTEPUCTHK XapaKTePUCTHK XapaKTEPUCTHK
- OCHOBHBIC METOJIBI M | XapaKTEPUCTUK MEXaTPOHHBIX CHCTEM | MEXaTPOHHBIX CHCTEM | MEXaTPOHHBIX
TIPUHIUIIBI MEXaTPOHHBIX CUCTEM | U YCTPOHCTB C U YCTPOMCTB ¢ CUCTEM U YCTPOICTB
MIPOBEACHUS U YCTPOMCTB C MPUMEHEHHEM TeOpUH | MPUMEHEHHEM TeOpUH | C IPUMEHEHUEM
OKCIICPUMECHTAJIbHBIX MMPUMEHCHUEM TCOPpUU 3KCHepI/IMeHTa; 3KCHepI/IMeHTa; TCOPUHN
PICCHCI[OB&HHﬁ. 3KCHepI/IMCHTa; - OCHOBHBIC METOJbI 1 - OCHOBHBIC METOJbI N 3KCHepI/IMeHTa;
- OCHOBHBIC METOJbI U TTPUHIUIIBI IIPUHIIUTIBI - OCHOBHBIC METO/bI
TIPHUHITUITBL MPOBEICHUS MIPOBEACHUS Y TIPUHITHITBL
MIPOBECHUS JKCIICPUMEHTAIBHBIX | SKCIIEPUMEHTAIBHBIX | MPOBEICHUS
OKCIIEPUMEHTANBHBIX | HUCCIIEIOBaHUH. HCCIICIOBAHMUI. IKCIICPUMCHTAITBHBIX
HCCIIEeI0OBAaHUM. Homyckarores Homyckatores HCCIIEeI0OBaHUM.
3HAYHUTENEHBIC HE3HAYUTEIFHBIC CpobogHO
OIIMOKH, IPOSIBISIETCS | OMIMOKH, HETOYHOCTH, | ONEPHUpPYET
HEIOCTaTOYHOCTh 3aTpyOHEHUS TIPH prOOpPETEHHBIMHI
3HAHWH, 10 PSIILy AHATTUTHYECKUX 3HAHUSIMH.
rokKasareJei, onepausx.
oby4Jaromumcs
UCIBIThIBACT
3HAYNUTEIIbHbIC
3aTPYIHCHUS TIPU
OTIEPUPOBAHUH
3HAHUSIMH TP UX
NepeHoce Ha HOBBIC
CUTYAIIVIH.
YMeETh! OO6yuatomuiicst He OOyuaromuiics OOyuaromnuiics O0yuaromuiics
- aHATM3UPOBATh, | YMEET WIH B JIEMOHCTPHUPYET JEMOHCTPHPYET JIEMOHCTPUPYET
MOJIEITHPOBATh ¥ | HEeIOCTaTOYHOMH HETIOTHOE YaCTUIHOE TTOJTHOE
MIPOTHO3UPOBATH CTETICHH YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
HOBE/ICHHE - AHAJIM3UPOBATH, | CIEAYIOIIMX YMEHHUIA: | CICIYIOUIMX YMEHHH: | CIEAYIOIIUX
MEXAaTPOHHBIX CUCTEM MOACINPOBATH u - aHaJIM3UupoBaTh, - AHAJIU3UPOBATh, yMCHI/Iﬁ:
1 KOMIIJIEKCOB, IMPOTrHO3UPOBATH MOACINPOBATH u MOACINPOBATH n - AHAJIU3UPOBATD,
- IUTaHUPOBATh MOBEICHUE MPOTHO3UPOBATH MIPOTHO3UPOBATH MO/JIEITUPOBATh u
9KCIIEPUMEHTAIIbHBIE MEXaTPOHHBIX CHCTEM | HOBE/ICHHE TIOBEJICHUE MIPOTHO3UPOBATh
HCCIICIOBAHMUS, 1 KOMITICKCOB, MEXaTPOHHBIX CHCTEM | MEXAaTPOHHBIX CHCTEM | ITOBEICHUC
CTaTUCTHYCCKHU - IDTAHUPOBATh U KOMIDICKCOB,; U KOMILJICKCOB, MEXaTPOHHBIX
o0pabaTbIBaTh IKCIICPUMCHTAIBHEIC - IJTAHUPOBATh - IJTAHUPOBATh cUCTEM u
MTOITyYeHHBIE HCCIICIOBAHMUS, JKCIIepUMEHTAIbHEIE SKCIIEPUMEHTATBHEIC KOMILIEKCOB;
pe3yIbTaTH U CTaTHCTHYECKU HCCIICIOBAHUS, HCCIICIOBaHMUS, - IDTAHUPOBATh
MOJICTHPOBATh 00pabaThIBaTh CTaTHCTHYCCKU CTaTUCTHYECKHI AKCIIEPUMECHTAIBHBIC
H3y4aeMbIe POLIECCH. | MONyYCHHEIE obpabaTbeIBaTh obOpabaTbeIBaTh HCCIIeTIOBAHMUS,
pe3yabTaThl U MOJTyYCHHBIE MTOJTyYeHHBIE CTaTHCTHYECKU
MOJICTUPOBATh pe3yIbTaThl U pe3yIbTaTHl U o0OpabaThIBaTh
n3y4yaeMble MPOLECChl. | MOAEINPOBAThH MO/JIENTUPOBATh MOJTy4eHHBIE
M3y4yaeMble MPOLECChl. | M3y4aeMble NPOLECChl. | Pe3yJbTaThl U
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Homnyckarores ‘YMeHust 0CBOSHBI, HO MOJIEITUPOBATH
3HAYUTCIBbHBIC [lOHyCKaIOTCﬂ l/I3y‘iaeMI)Ie
01HI/I6KI/I, HpOHBHﬂeTCﬂ HE3HAYUTCIbHBIC HpOHeCCI)I.
HEI0CTAaTOYHOCTh OIIMOKH, HETOYHOCTH, | CBOOOIHO
YMEHHUIA, 110 PsiLy 3aTpyHEHUS [IPU orepupyer
[oKas3areJe, AHAITUTHYECKHUX MPUOOPETEHHBIMU
o0yJaronmncs oleparysx, MePeHoce | YMEHUSIMH,
HCIIBITEIBAET YMEHUIT Ha HOBBIE, MPUMEHSIET UX B
3HAYUTENBHEIE HEeCTaHapTHbIC CUTYyaIUsIX
3aTpyTHEHUsS IPU CHUTYAI[UH. MTOBBIIIEHHOM
OTIEPUPOBAHUH CJIOYKHOCTH.
YMEHUSIMHU TIPH X
MepeHoce Ha HOBbIE
CUTYalUH.
BJIA/IETh: OO0yuaroruiics He | OOyuaromuiics B OOyuaromuiics OO0yuatomuiics B
- HaBBIKAMH PabOTEHI BIIAJEET WIH B | HEIOCTATOYHOM YaCTHYHO BIIAJEET: ITOJIHOM 00beEME
Ha COBPEMEHHOM HEJ0CTATOYHOM CTEIICHH BIIAJICET: - HaBbIKAMHU Pa0OTHI BIIAZIEET:

U3MEPHUTEITBHOM U
JTINarHOCTHYCCKOM
000pyIOBaHUH C
MIPUMEHEHHEM
METO/IOB
CTaTUCTHYECKOMN
00paboTkH

MOy YEeHHBIX
U3MEpEHU;

- HaBbIKaMH
TUTAHUPOBAHHS
SKCIICPUMECHTA,
00paboTKH
pe3yJbTaToB U
MaTeMaTHIeCKOTO
MOJICTHPOBaHUS Ha
OCHOBAHWH,
MOJYYEHHBIX TAaHHBIX.

CTETICHH BIIaJIeeT
- HaBBIKaMH PabOTEI
Ha COBPEMEHHOM
HM3MEPUTEIEHOM U
JTUATHOCTUIECKOM
00opyIoBaHUH C
MIPUMEHEHHEM
METOZIOB
CTaTUCTUYECKOM
00paboTKH
TMMOJTYYCHHBIX
U3MepeHuii;

- HaBBIKAMHU
TUIAHUPOBAHHUS
9KCIIEpPUMEHTAa,
00paboTkH
pe3yNbTaToB U
MaTeMaTHIEeCKOTO
MOJICITUPOBAHUS Ha
OCHOBaHHH,
TMOJTYYCHHBIX TaHHBIX.

- HaBBIKaMH pabOThHI
Ha COBPEMEHHOM
HU3MEPUTENHEHOM H
JINATHOCTUYECKOM
000pyIOBaHUH C
MPUMEHEHUEM
METOJIOB
CTaTUCTHUYECKOHN
00paboTKH
TMMOJTYUYCHHBIX
H3MEpEeHul;

- HaBBIKAMH
TUTAHUPOBAHUS
9KCIIEPUMEHTa,
00paboTkH
pe3yNbTaToB U
MaTeMaTH4ecKoro
MO/JICTTUPOBAHHUS Ha
OCHOBaHHH,
MOJTYYEHHBIX JAHHBIX.
OO6yuaromuiics
UCIBIThIBACT
3HAYUTCIIBHBIC
3aTPYAHCHUSI IPH
NPUMCHEHUH HABBIKOB
B HOBBIX CHTYAIIUsX.

Ha COBPEMEHHOM
U3MEPHUTEITBEHOM U
JTNarHOCTHYCCKOM
000pyIOBaHUH C
MIPUMEHEHHEM
METOJI0B
CTaTUCTUYECKOU
00paboTku

MOy YCHHBIX
U3MEpEHUH;

- HaBbIKAMU
IUTAHUPOBAHHUS
IKCIICPUMCHTA,
00paboTKH
pe3yIBTaTOB H
MaTeMaTHIeCKOTO
MOJICTHPOBaHUS Ha
OCHOBAHHH,
MOJY4EHHBIX TAaHHBIX.
HaBwiku 0cBOCHEI, HO
JIOTTY CKArOTCS
HE3HAYUTEIIbHBIC
OIIMOKH, HETOYHOCTH,
3aTPYAHCHUS MPU
AHATUTHYCCKUX
orepanusix, IepeHoce
YMCHH Ha HOBEIE,
HECTaHJApTHHIC
CHUTYaIWH.

- HaBBIKAMU PabOTHI
HAa COBPEMEHHOM
HU3MEPUTEIIEHOM U
JTHATHOCTUIECKOM
000pyIOBaHUH C
MIpUMEHEHHEM
METOZIOB
CTaTUCTUYECKON
00paboTKH
MOJTyYSHHBIX
HU3MEpEHUN;

- HaBBIKAMU
TUTAHUPOBAHHUS
9KCIICPUMCHTA,
00paboTkH
pe3yIBTATOB U
MaTeMaTHIECKOTO
MOJICITUPOBAHUS Ha
OCHOBaHHH,

IOy YeHHBIX
JTAaHHBIX.
CBoboHO
MIPUMEHSIET
MOJTyYCHHBIC HABBIKH
B CUTYyaIIHAX
MOBBILLIEHHON
CJI0)KHOCTH.

IIkana oueHUBaHMsI MPOMEKYTOYHOM aTTecTauum: aud.3avera

HIkaa oneHUBaHUA

Onucanue

OTIINYHO

HaBBIKOB

MMPUBCACHHBIM

BoinonHeHs! Bce BUIBI yueOHOU pabOThI, MPEAYCMOTPEHHBIE YUeOHBIM
mwiaHoM. CTyJIeHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHWM, YMEHUH,
B Tabnumax TmoOKa3aTelsaM,
MPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMHU, HaBBIKAMH, IPUMEHSET UX B
CUTYaIUsX NOBBIILIEHHON CII0)KHOCTH, HE UCIIBITBIBAET 3aTPYAHEHUN NPU
AHAIMTHYECKUX ONEpalusax, NEPEeHOCEe 3HAHWW W YMEHHUI HAa HOBBIE,
HECTaHJAPTHbBIC CUTYAIUH.

ornepupyer
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BrimonHeHs! Bce BUIBI yueOHOI paboThl, IPeyCMOTPEHHBIE YUeOHBIM
wiaHoM. CTyAEeHT IEMOHCTPUPYET YaCTHUYHOE COOTBETCTBUE 3HAHMU,
YMEHHM, HABBIKOB MPUBEIECHHBIM B TAOJIUIAX MOKA3aTENAM, OIEPUPYET
npuoOpETEHHBIMU 3HAHUSIMU, YMEHUSIMH, HaBbIKAMH, IPUMEHSET UX B
CUTYalLUsX NOBBILIEHHON CJI0KHOCTHU. [Ipy 7TOM MOT'YT OBITH 1Oy LIIEHBI
HE3HAUUTENIbHbIE  OWMOKM,  HETOYHOCTH,  3aTPyAHEHUS  IpH
AQHAIUTUYECKUX OIepalusaX, MepeHoce 3HAHWNW U YMEHHUH Ha HOBBIE,
HECTaHIapTHBIE CUTYALMU.

BoinonHens! Bce BUIbl yueOHOU pabOThI, MPeayCMOTPEHHBIE YU€OHBIM
m1aHoM. CTyAeHT JEMOHCTPUPYET HENOJHOE COOTBETCTBHE 3HAHMIA,
YMEHHM, HaBBIKOB IPUBEJCHHbIM B TaOIUIaX MOKa3aTelsM,
VY 10BIE€TBOPUTENBHO | JOMyCKAIOTCA 3HAYUTEIbHbIE OLIMOKM, NPOSIBIAETCS OTCYTCTBHE
3HaHUH, YMEHUM, HABBIKOB 110 Psy ITOKa3aTeNIeH, CTYACHT UCIIBITHIBAET
3HAYUTEINILHBIE 3aTPYJHEHUS [IPU ONIEPUPOBAHUY 3HAHUAMH U YMEHUAMHU
MIPU UX IEPEHOCE HA HOBbIE CUTYaIUH.

He BwimonHen oxuH wuiau  Oojee BHUJOB  ydueOHOH  paloOThI,
MPEeyCMOTPEHHBIX YUE€OHBIM IJIaHOM. CTYJIEHT JJIEMOHCTPUPYET MOJTHOE
OTCYTCTBHE€ WJIM HENOCTATOYHOE COOTBETCTBUE 3HAHUM, YMEHMH,
HeynoBieTBopuTenbHO | HABBIKOB TPUBEACHHBIM B TaONMIAX [OKA3aTeNsIM, JIOIMYCKAarTCs
3HAYUTENbHbIE OLIMOKU, MPOSBISETCS OTCYTCTBHE 3HAHUH, yMEHU,
HaBBIKOB [0 psy I[OKaszaresiei, CTyAeHT HE MOXKEeT OIepupoBaTh
3HAHUSAMM U YMEHMSIMHU IIPH UX IIEPEHOCE HAa HOBBIEC CUTYALIUU.

Xoporio

IIkana oueHUBaHKUS TEKYIIEro KOHTPOJIA

HaumenoBanue
KOHTPOJIA IlIxana oreHMBaHKS Onucanue
pe3yIbTaTOB
0o0yJeHus
Brinonnenue u K npouenype 3amurs! npaktuyeckoil | 3aureHo: OOydaromuiics
3alInATa pabOTHI IOMYyCKAKOTCS CTY/ICHTHI, CaMOCTOSITEJIbHO M BEPHO OTBETHJI
MPaKTUYECKOU KOTOpbIE BHITIOJHUIIM IPAKTUYECKYl0 | Ha Oosiee ueM 50% 3aaHHBIX
paboThl IO TeMe | paboTy, OpOPMHUIIH OTUET B BorpocoB. [Ipu 3TOM yBepeHHO,
pasnena COOTBETCTBUM C TPEOOBAHUSMH, OTUET | JIOTHYHO, ITOCIICOBATEIILHO U
0 MPaKTHYECKOH paboTte apryMEHTHPOBAHO M3J1araj CBOE
MPEIOCTABUIIN €T0 K 3aIUTe. pelIeHne, UCTIONb3Y I
[Iponieaypa 3anuThl MPAKTHUECKOM po¢eCCHOHAIBHBIC TEPMUHBI U
paboThI TPOXOTUT B OPME YCTHOTO MTOHSITHSL.
ompoca kaxaoro crynenra. Kaxmomy | He 3auteno: OOy4varonuiics
CTYJIEHTY JOJKHO OBITh 33JJaHO HE oTBeTII MeHee ueM Ha 50%
MeHee 3-X BOIPOCOB Ha TEMY MMOCTaBJICHHBIX BOITPOCOB.
IPAKTHYECKON pabOThI.

7.3 OueHoYHbBIE CpeACTBA

7.3.1 Tekymmuii KOHTPOJIb

B mpomecce o0y4deHHsT WCHONB3YIOTCS OICHOYHBIE CPEACTBA PYOEKHOTO KOHTPOJIS
YCIEeBAaEMOCTH U MPOMEKYTOUHBIX aTTECTAlUi U CIEAYIOLIUE BUABI CAMOCTOSITEILHOU PabOoThI:

—  UTeHue PEKOMEHTyeMOi JIUTEPATYPBI Ipd  INOATOTOBKE K
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JICKOMOHHBIM,ITPAKTUYCCKHUM U CaMOCTOATCIIbHBIM (KOHTpOJ'H)HI)IM) 3alaHUAM,

—  BBINOJHEHUE, OPOPMIICHUE U 3alTUTA IPAKTUIECKUX PAOOT.

[MnanupoBaHue BpeMEHHU Ha CAMOCTOSTENbHYIO paOOTy CTYACHTaM Jy4Ille OCYIIECTBIISATh Ha
BECh CEMECTP U MPEIyCMaTPHUBATh PETYISIPHOE TIOBTOPEHHE MPOIIEHHOTO Y4eOHOT0 MaTepraia.

s Gonee yriyOJIGHHOTO M3y4YEHHUs PEKOMEH]IyEeTCS MCIIOJIb30BaTh M3/IaHUS, YKA3aHHEIC B
CIHCKE JOMOTHUTEIBHOMN JTUTEPATyPHI.

Jis  pacmMpeHus] 3HAHUW CIEAYeT WCIOJIb30BaTh TakKKe CBEICHUS, IMOJTYYCHHBIC U3
WHTEepHET-UCTOYHUKOB Ha COOTBETCTBYIOUIMX CaiTax, a TakKe MPOBOJUTH IMOWCK B Pa3JIMYHBIX
cucreMax, Takux kak Yandex, Rambler, u nosip3oBarhcs crienuann3MpoOBaHHBIMU CaliTaMu, TAKMMU
Kak Www.anticor.ru, http://www.naukaran.ru, http://www.maik.ru u 1pyrumMu, peKOMEHI0BaHHBIMH
npernoaaBaTesieM Ha JIEKIIMOHHBIX 3aHATHIX.

TunoBbie BONPOCHI K TeKYIIEMY KOHTPOJIIO

IIpakTHyeckas padora Ne 1.

1. Maiite onpezeneHue 3KCiepuMenTa. 2. B ueM 3axirodaroTcss OCHOBHBIE 3a7auu dKcnepuMenTa? 3.
B gem 3axitouaroTcst ocoOeHHOCTH MHKeHepHoro skcniepumenta? 4. Ilpusenure kinaccudukanuio
BUJOB 3KcrepuMeHTa. 5. OOmmue npeacTaBieHus O IJIAHUPOBAHUM HKCIEPUMEHTOB U 00paboTKe
HKCIEPUMEHTAIBHBIX JaHHBIX. 6. DPPEKTUBHOCTh NPUMEHEHUS IUIAHUPOBAHUS HKCIEPUMEHTOB B
MexaTpoHuke. 7.1lmaHupoBaHne IPOMBIIUIEHHBIX SKCIIEPUMEHTOB.

IIpakTH4eckas padora Ne 2.

1.OcHOBBI MATEMATUYECKOM CTATUCTUKHU: CIIy4alHbIE BEJIMUYHMHBI, UX CPEJHNE 3HaUEHUs. 2. MOMEHTHI
pacnpeneneHns Ciiy4dalHbIX BenuuuH. 3. /lucnepcus u craHgapTHoe oTkinoHeHue. 4.HopmansHoe
pacnpezielieHue BEpPOATHOCTEN. 5. Pacder BeposTHOCTEH INPU HOPMAJIbHOM paclpeiesieHuu. 6.
JloBepuTeNbHBIE HHTEPBAJIBI, UX pacyeT AJIS LIEHTpa U CTaHAapTa HOPMAJIBHOTO PaclpeacIeHus. 7.
Pacnipenenenus I[lupcona u Creronenta. 8.IIpoBepka cratucTHueckux rumnores. 9. OCHOBHbIE
MOHSATHS, CBSI3aHHBIE C MPOBEPKOM T'MIIOTE3, KPUTEPUU, YPOBHHM 3HAUMMOCTH, OUIMOKU MEPBOTO U
Broporo pozxa. 10.IIpoBepka rTHUIOTE3 O paBEHCTBE CpeaHUX, Kputepuih CTbIOAEHTA.

IIpakTHyeckast padora Ne 3.

1.OcHOBBI AUCIIEpCHOHHOTO aHanu3a. 2. OJHO-, IBYX- U TpeX(aKTOPHBIA NUCIIEPCHOHHBIA aHAU3.
3. Urto Ha3bIBaeTCs OBEPUTENBHOM BepoATHOCTHIO? 4. UTo mpencraBiser co0OMl ypOBEHb
3Hauumoctu? 5. Kakum 06pa3oM mpou3BOIUTCS OIpeiesieHHe TOBEPUTEIbHON OLIEHKH Pe3yIbTaToOB
u3Mepenusi? 6. Has3oBuTe OCHOBHBIE KpPUTEpPUH CPABHEHUS BBIOOPOYHBIX JTUCIIEPCHM.
7. UTo moHMMAaeTCsl O] YUCICHHBIM TuddepeHIrpoBaHueM JTaHHbIX? 8. B Kakux ciydasx MOKeT
UCTIONIE30BAThCS YnCIeHHOe auddepeHiupoBanne AaHHbIX? 9. JIns 4ero MCHOIb3yIOTCS METOMIbI
YJIy4IlIEHUS alpOKCUMAIIK?

IIpakTHyeckasi padora Ne 4.

1. Koppensunonssiii aHanu3 - 3707 2.OJIEMEHTBHl KOPPEJSLIMOHHOrO aHanu3a. 3.JIuHeliHas
koppensius. 4. YUto xapakrtepusyer koapduimeHT koppensuuu? S5.KakoBa cBS3b MeXIy
kodpduurenTaMu Koppemsiuud U jaerepmuHanuu? 6. Ha yeM OCHOBaHBI METOJBI OLIEHKU
afgekBaTHOCTU? 7. YcCTaHOBJIEHHE aJ€KBaTHOCTH - 3TO.... 8. Ilo kakum napamerpam U Kak
OLICHMBAETCA aJCKBAaTHOCTb MaTemaTuueckod wmogenu? 9. KoppensauuoHHble OTHOIIEHHS,


http://www.anticor.ru/
http://www.naukaran.ru/
http://www.maik.ru/
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koo unment koppemsun. 10. MHOKeCTBEHHBIE U YacTHBIE KOA(DHUITMEHTHI KOPPEIIALNH, CTIOCOOBI
UX OLICHKHU.

IIpakTnyeckas padora Ne 5.

1.0Onenku nmapameTpoB perpeccur. 2. MHoecTBeHHas JuHeiHas koppenauus. 3.Pacuer ypoBHei
perpeccuy Mo ONBITHBIM JaHHbIM. 4. OUEHKU Cuibl CBs3U. 5.UTO Ha3bIBae€TCS PErpecCHOHHBIM
aHaim3oM gaHHbIX? 6. CdopMynupyiiTe OCHOBHYIO 3aJady perpecCMOHHOro anamusa. 7. Uro
IIOHMMAETCS 10| BBIPABHUBAHMEM B PErPECCMOHHOM aHanu3e? 8. B uem 3akirodaercs CyLIHOCTh
METOJla HauMEeHbIIMX KBaapaToB? 9. B kakux ciydasx wucrnosb3yercss uudposas (uiabTpanus
IKCIIepUMEHTaIbHbIX pe3yabTaToB? 10. Koraa Bo3HHKaeT HE0OXOAMMOCTh B IOJ00PE SIMIIUPUIECKIX

dbopmyn?

IIpakTyeckas padora Ne 6.

1. B uem cymuocts IO u kakue MM oH no3Bosser uccinenoBats? 2. Kakyro 0061acTh ONMUCHIBaET
YpPaBHEHHE pErpeccud, IOJydyeHHOe ¢ moMolbio PO, u B Kakux TrpaHHULAX €ro MOXKHO
ucnonb3oBath? 3. UTo Takoe B3auMOAEHCTBHE (AaKTOPOB M CKOJIBKO UX MOXeET ObITh B J|OD? 4. B
YeM CYIIHOCTh M IeNIM CTaHaapTu3aimuu macmraba gakxtopoB? 5. Kak cocraBisercs M KakKUMU
cBoiictBamu obnagaer MII Id3? 6. Uro Takoe reHeparop IUIaHa U U3 KaKUX COOOpa)KeHUN OH
BbIOUpaeTcs? 7. UTo Takoe KOHTpACT IIaHa M 4TO Takoe oOoOmarouuii kontpact? 8. Urto Takoe
CMEILaHHOCTh OLIEHOK KO3 (UIIMEHTOB perpeccuu u kak ee Hailtu? 9. KakoB nopsok nocTaHOBKU
onbiToB npu JIPI? 10. Kak npoBepuTh BoCIpon3BOAUMOCTh OnbITOB? 11. Kak paccuutarh OleHKH
K02 puLIMEHTOB perpeccuoHHOro ypaBHeHUs? 12. Kak mpoBepuTh CTaTUCTUYECKYIO 3HAUMMOCTb
otieHoK kod(dunmentoB perpeccun? 13. Kak mpoBeputh afiekBaTHOCTH onydueHHo MM? 14. Kak
NEePEeNTH K UCXOIHBIM pu3nyeckuM nepemeHHbIM? 15. IIpoBeaure cpaBHuTENbHBIN aHanu3 [1OD u
ADD.

IIpakTHyeckast padora Ne 7.

1. B uem cymHocTh [1DD n kakue MM oH no3BodiseT uccienoBats? 2. Kakyto 001acTh onmuchIBaeT
YPaBHEHHE PETPECCUM, MOJIy4eHHOE C mnoMompl [IPD u B KakuMX TIpaHULAX €ro MOXKHO
ucnonb3oBath? 3. UTo Takoe B3auMoieicTBHE (PaKTOpOB U CKOJIBKO UX B [ID3? 4. B uem cymHocTh
U 1IeJIU CTaHJapTU3auy Maciradba gpaktopos? 5. Kak coctaBisercst 1 KaKUMU CBOWCTBaMH 00J1aaeT
MII TI®D? 6. KakoB mnopsaaok mnoctaHoBkM omnbiToB npu [IPD? 7. Kak mnposeputsb
BOCTIPOM3BOAMMOCTh OmBITOB? 8. Kak paccumTarh OLEHKH KOX(PQPHUIMEHTOB pPErpecCHOHHOTO
ypaBHeHusa? 9. Kak npoBepuTh CTaTUCTHYECKYIO 3HAYMMOCTh OLEHOK KO3 ()UIIMEHTOB perpeccun?
10. Kak npoBepuTh aIeKBaTHOCTh MOJy4eHHOH MM?

IpakTnyeckas padora Ne 8.

1. B ueM cymHocTh IuIaHUpoOBaHMs 3KcrepuMeHTa? IloscHUTE pasHUIly MeXIy akTHBHBIM M
IIaCCUBHBIM 3KCIIepUMeEHTOM. 2. Kakue 3a1aun pemaeT Teopus iaHupoBanus skcnepuMenTa? 3. Uro
Takoe (paKTOpbl ONTHUMU3ALNU U KaKue TpeOOBaHUS K HUM NpenbsaBistiorcsa? Kak BeIOpaTh ypoBHU
BapbupoBaHus ¢aktopoB? 4. Kakue TpeOoBaHMS MPEIBSBISIOTCS K MapaMeTpaM ONTHMH3AINN?
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7.3.2 TIpoMe:KyTOYHAsI ATTeCTAIUSI

Bonpocsl k 1u¢depeHuupoBanHOMY 324€TY

1. lucniepcusi U CTaHAAPTHOE OTKJIOHEHUE. YK-1
2. KoBapuaimonHas MaTpuia. OIIK-1
3. OOuue npeacTaBiIeHus O IUIAHUPOBAHUM SKCIIEPUMEHTOB 1 00paboTKe OIIK-1
9KCIIEPUMEHTAJIbHBIX JIaHHBIX.

4. 3¢ dexkTHBHOCTH NPUMEHEHNUS TUNIAHUPOBAHUS HKCIIEPUMEHTOB. OIIK-1
5. [InannpoBaHue NPOMBIIUIEHHBIX 3KCIIEPUMEHTOB. VK-1
6. OCHOBBI MaTEMaTUYECKOW CTATUCTUKH: CIIy4ailHble BEJINYMHBI, X CPEHHE

3HAYEHMUS. OTK-1
7. MOMEHTBI paclpeieNIeHus CIly4aiHbIX BEJIUYMH. YK-1
8. HopmaiibHOE pacnpenenenrne BeposiTHOCTEH. VK-1
9. PacueT BepOATHOCTEN IPU HOPMAIBHOM PAaCIPEAECICHUH. OIIK-1
10. JoBeputenibHbIE HHTEPBAJIBI, UX PACUET JIJIs LIEHTPA U CTaHJapTa OIIK-1
HOPMAaJIBHOT'O PacIpeiesICHuUs.

11. Pacnipenenenus [lupcona u CrbroaeHTa. VK-1
12. IIpoBepka CTaTUCTUYECKUX THIIOTES. OIIK-1
13. OcHOBHBIE MOHATHS, CBSI3aHHBIE C IPOBEPKOM TUIIOTE3, KPUTEPUHU, YPOBHU OIIK-1
3HAYUMOCTH, OLIMOKH MEPBOTO U BTOPOrO POJA.

14. IIpoBepka runoTe3 0 paBeHCTBE CPpEeIHUX, KpuTepuil CThIO/ICHTA. OIIK-1
15. IlonsiTHE O HEMMAPAMETPUUECKUX KPUTEPHSAX JIJISI IPOBEPKH TUIIOTES. VK-1
16. OCHOBBI TUCTIEPCUOHHOTO aHAIH3A. OIIK-1
17. OnHO-, IBYX- U TpeX(HaKTOPHBIN AUCTIEPCUOHHBINA aHATIH3. VK-1
18. KoppenaimoHHblil aHamus. OIIK-1
19. DnemMeHThl KOpPEISIUOHHOTO aHaIu3a. OIIK-1
20. JIuneitnas Koppensius. VK-1
21. OueHku napamMeTpoOB PErPECCUH. OIIK-1
22. MeTtoa HaMMEHBIITNX KBAJPATOB. VK-1
23. MHOKeCTBEHHAas IUHEWHAsT KOPPEISHUs. OIIK-1
24. PacyeT ypOBHEHN PErpecCcCuu Mo OMBITHBIM JTaHHBIM. OIIK-1
25. OLIEHKH CUJIBI CBS3H. VK-1
26. KoppenaunoHHble OTHOIEHHS, KO3()PUIIMEHT KOpPEsILUn. OIIK-1
27. MHOECTBEHHBIE ¥ YaCTHBIE KOA(PPHUIIMEHTHI KOPPETSAIMH, CIIOCOOBI MX OIIK-1
OLICHKH.

28. IlonHbii (hakTOpHBIN 3KciepuMeHT. Ero cBoiicTBa. OIlK-1
29. MaremMatuueckasi MOJIeJIb SKCIIEPUMEHTA. VK-1
30. ApoOHbIii haKTOPHBIN SKCIIEPUMEHT. OIIK-1
31. UccnenoBanre ypaBHEHUN PETPECCUi, TTOJYYECHHBIX C TTOMOIIBIO IPOOHOTO OIIK-1
(aKTOPHOTO IKCIIEPUMEHTA.

32. KpyToe BOCXOXIEHHE MO MOBEPXHOCTH OTKIMKA. [Iprmepsl KpyTOoro OIIK-1
BOCXOKJICHUS.

33. O6muue npeacTaBieHus O INIAHUPOBAHUU BTOPOTO MOPSIKA. OIIK-1
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34. LlenTpasibHOE KOMIIO3ULIMOHHOE OPTOrOHAJIBHOE IUIAHUPOBAaHUE BTOPOTO

MOpsIIKA.

OIlK-1

OIIK-1

35. llenTpasibHOE KOMITO3UIIMOHHOE poTaTadeabHOe YHU(DOPM-TUTAaHUPOBAHHE

BTOPOTI'O MOpAIKaA.




