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yueOHOM rojly Ha 3acefaHuu Kadeapsl JIMTEHHBIX MPOIIECCOB U MATEPUATIOBEICHHS

IIporokomor 20 1. Ne

3aB. kadempoii H.A. ®eoKTHCTOB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHMst TUCHUIUIMHBI «OpraHu3anusi 1 MaTeMaTH4ecKoe IUIaHWPOBAaHUE
OKCIIEPUMEHTa»  SIBISIFOTCS: (OPMUPOBAHHE Yy CTYACHTOB HABBIKOB OpTaHU3AlUU U
MaTeMaTHUYECKOT0 TUIAHUPOBAHUS SKCIIEPUMEHTAJIbHBIX HCCIEA0BaHUMN; OBIAJCHHE METOIUKON
CTAaTHCTUYECKON 00pabOTKH pPE3ylIbTaTOB AKTUBHOTO JSKCIIEPUMEHTA;, OBJIAJICHUE METOJaMU
ONTUMM3AIHNH 00BEKTOB HKCIIEPUMEHTATIBHBIX UCCIIEIOBAHUIA.

2 MecTo TMCHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa30oBaTe/ibHON MPorpaMMbl

Jucuunnuuaa  OpraHuzanus, MaTe€MaTU4yecKoe IIJJAHMPOBAaHUE U IPOBEJICHHE
AKCIIEPUMEHTA BXOJHT B YACTh YI€OHOTO T1aHa (POPMUPYEMYIO YIaCTHUKaMK 00pa30BaTeIbHBIX
OTHONICHUH 00pa30BaTeIbLHON MPOTPaAMMBI.

Jns  u3ydeHus  AWCHUIUIMHBL  HEOOXOAWMbl  3HaHUA  (YMEHHMs,  BIAJCHUs),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUCHUS TUCIUILINH/ PAKTUK:

NudopmannoHHbIe TEXHOJIOTHU B METAILTYPTUN

3Hanus (yMEHHUs, BIAJCHUS), IOJyYECHHbIC IPU U3YYCHUH TAHHOW JUCHMILTUHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTNH/TIPAKTHK:

Opranuzanus Hay4YHO-TIPAKTUYECKUX UCCIIEOBAaHUMN

[ToaroroBka K mpoierype 3aliuThl ¥ 3al1UTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThl

MopenupoBaHre 1 ONTUMHU3ALMS TEXHOJIOTHUYECKUX ITPOLIECCOB

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE U MHCTPYMEHTAJIbHbBIE MATEPUAIbI

[IpoekTupoBaHuE TEXHOJOTMUYECKUX MPOLECCOB C HCIOJIb30BAHUEM HCKYCCTBEHHOTO
WHTEJUICKTa

HckyccTBeHHBIE HEHPOHHBIE CETH

3 Komnerenuun ody4aromierocs, (popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu st

B pesynbraTte OCBOEHMS IUCHUIUIMHBI (Moayns) «OpraHusanusi, MaTeMaTH4ecKoe
IUIAHUPOBAHKUE U MIPOBEACHUE SKCIIEPUMEHTa» 0OyUarolMics 10JDKeH 001aJaTh CIeayOUMMU
KOMIETEHIMSIMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

YK-1 CrnocobeH ocCylecTBISATh KPUTUYECKUN aHaln3 MpPOOJEMHBIX CHUTyallMii Ha OCHOBE
CHCTEMHOTO IOJIX0J1a, BRIPA0ATHIBATh CTPATETHIO JICHCTBHI

YVK-1.1 3HaeT: Kak aHaJIM3UPOBaTh MPOOJIEMHYIO CUTYAIIUIO KaK CUCTEMY, BBISBIISSA
€€ COCTABJISIIOIIME U CBI3Y MEKAY HUMH
YK-1.2 YMeeT: KpUTUYECKH OLIEHMBATh HA/EKHOCTh MCTOYHMKOB HMH(pOpManuu,

paboTaTh ¢ NPOTUBOpEUYMBOM HH(pOpManueid U3 pa3HbIX HCTOYHHKOB,
ompenensaTh MpoOensl B WHGOpMAIMK, HEOOXOAMMOW I peuIeHus
Ipo0IeMbI U TPOSKTUPOBATH MPOLIECCHI [0 UX YCTPAHEHHUIO

YK-1.3 HNmeer mnpakTUyecKUd ONBIT: pa3pabaTbiBaTh U COJEP’KATEIbHO
apryMEHTHPOBATh CTPATErHIO PELICHHs MPOOJIEMHOM CUTyallMM Ha OCHOBE
CUCTEMHOTO W MEXIUCUUIUIMHAPHOTO TIOAXO0JI0B; CTPOUThH CIIEHApUil
peann3alny CTpaTeruu, OoNpeaessas BO3MOXKHBIE PUCKH U IIpeyIaras yTH UX
yCTpaHEeHUs!




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0eMKOCTh NUCIHMIUIMHBI COCTaBIseT 3 3a4eTHhIX eauHull 108 akan. gacos, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 32 akaJl. 4acoB:

— ayIUTOpHAs — 32 aKaJl. 4acoB;
— BHeaynuTopHasi — 0 akaji. 4acos;

— caMocTosTenbHas padora — 40 akaj. 4acos;
— B (hopme mpakTHyeckoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 36 akaJ. gac

®dopma aTTecTaluu - Kypconas paboTa, IK3aMeH

Paznein/ rema
JCIUATIIUHEI

Cemectp

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

Jlek.

11a0.
3aH.

MIPaKT.
3aH.

CaMocrosTenbHas

paboTta cTymeHTa

Bun

CaMOCTOSITEIbHOM

paboThI

®dopma TeKyIero
KOHTPOJIS
YCIIEBaEMOCTH U
MIPOMEKYTOUHON
aTTeCTaluu

Kon
KOMIIETEHIIMH

1.1 OcHOBHbBIC NPUHIUIEI
OpraHM3allill  aKTHBHOTO
JKCIIEpUMEHTA. Bunaer
MJIAHOB AKCIEPUMEHTA U HX
CBOWCTBa

Nzyuenne
yueOHOil u
HayqIHOU
JIUTEPATyPBI,
pabota c
AIIEKTPOHHBIMHU
OoubIMoTEKaMH

VYceTHbIi omnpoc,
pedepart.

YK-1.1, VK-
1.2, YK-1.3

1.2 Kparkue cBeneHus u3
TEOpUU  BEPOSATHOCTH H
MaTeMaTHU4YeCKOI
CTaTUCTUKU

NsyueHnune
y4eOHOi u
HAay4YHOU
JUTEPATYPHI,
pabota ¢
AJIEKTPOHHBIMHU
OoubinorexkamMu

YcrHbiit
ornpoc,pedepar.

VK-1.1, VK-
1.2, VK-1.3

1.3 Tlonubli QakTOpHBIH
IKCIIEPUMEHT

Nzyuenue
yueOHOM U
Hay4YHOU
JUTEPATYPEI,
pabora c
JNIEKTPOHHBIMHU
Ooubinorexkamu

VeIl onpoc.

YK-1.1, VK-
1.2, YK-1.3

1.4 JIpoOuslii daxTopHBII
9KCIIEPUMEHT

NsyueHnune
yueOHOI U
Hay4YHOU
JUTEPATYPHI,
pabora ¢
AJIEKTPOHHBIMHU
O6ubimorexamu

VerHslii onpoc

YK-1.1, VK-
1.2, YK-1.3

15 HenTpansHbIit
KOMITO3UIIMOHHBIN TUIaH

Nsyuenue
yueOHOI U
Hay4YHOU
JUTEPATYPHI,
pabora ¢
AJIEKTPOHHBIMHU
oubmoTexamu

YcTHBIH ompoc,
pedepart.

YK-1.1, VK-
1.2, VK-1.3




Wzyuenne
1.6 [MnanupoBanue yueOHOI U
ommiamanx || 2 2 | 2| iepuypu, | Yemuiiompee. | VK1 VK-
ycnoBuil. MeTosr  KpyToro pabota c Pegepar. 12,VK-13
BOCXOKICHHS ANIEKTPOHHBIMHU
O6nbaroTeKaMu.
Nzyuenne
1.7 Merton KpYTOro y::GH}?:ﬁH
BOCXOXIECHHUS. 2 2 4 J'II/ITey:.T . YcTHBIH ompoc, VK-1.1, VK-
CuMIIeKCHBIH METOJ agOT;’r; ’ pedepart. 1.2, VK-1.3
TUTAaHAPOBAHHSL. P
JNIEKTPOHHBIMHU
O6nbmmorexamMu
1.8 KommbrorepHsle HsyquVH ©
N y4eOHOi u
METOJbl  CTATHCTUYECKOMN —
00paboOTKH  pe3yJbTaTOB . VYK-1.1, VK-
SKCTICPHMCHTa. 2 2 6 JUTEPATYPHI, YcTHBIH ompoc. 1.2, VK-1.3
C pabora c
TaTHCTHYECKHE (HYHKIHN S 1CKTDOHHEIMIL
Microsoft Excel P
oubnmorexamu
Wzyuenue
19 CTaTHCTHUECKHE yueOHOM U
TPOLIETyPhI CHCTEMBI Hay4YHO . i i
STATISTICA o 5 | wreparypel, ycg::;‘z onpoc. | V¥ 1y11<?§
00paboOTKH  pe3yJbTaTOB pabota c pat. - '
AKTHBHOTO YKCIIEPUMEHTA ANIEKTPOHHBIMHU
O6nbaroTexamMu
Wroro no pazneny 16 16 40
Hroro 3a cemectp 16 16 40 Kp,dK3aMeH
Hroro no nuciuIinae 16 16 40 Kypc:;;l;{MiszTa,

5 O0pa3oBare/ibHbIE TEXHOJIOTHH

[Ipu mpoBeneHUM JNEKUMOHHBIX W TMPAKTUYECKUX 3aHATUH HCIONB3YIOTCS Kak
TPAAUIUOHHBIC, TAK U MOAYJIbHO-KOMIICTCHTHOCTHBIC 06p330BaT€J'IBHI)Ie TEXHOJIOTUH, aKTUBHBIC
U UHTEPAKTUBHBIE METOABI OOyUEHHS.

Ha 3amsaTmsX  menecooOpa3HO — HWCMONB30BaTh  TEXHOJOTHIO  KOJJICKTHBHOTO
B3auMooOydeHus. [Ipu 3ToM HE06X0AMMO MOBHIIATH MO3HABATENbHYIO AKTUBHOCTh CTYJIEHTOB,
OpTaHu3ys CAMOCTOSITENIEHYIO pabOTy KaK UCCIIEA0BATENLCKYIO TBOPUECKYIO e TETLHOCTD

Crnenyer HCIONB30BaTh KOMIUIEKC MHHOBAIIMOHHBIX METOJOB aKTHBHOIO OO0y4eHus,
BKJIIOYAIOLIUH B ce0s:

- co3/laHue MpOOJEMHBIX CHTyallud C TMOKa3aTelIbHbIM pElICHHEM MpOOIeMbI
npernojaaBarenieM u 0e3 Hero;

- CaMOCTOSITEIbHYIO MOHMCKOBYIO JEATEJBHOCTh B pEIIEHUH MpoOJeM, HalpaBisIeMylo
Iperno/iaBaTesieMm;

- CAMOCTOSITENIbHOE pellieHHe Mpo0IeM CTyICHTaMU 1101 KOHTPOJIEM ITperoiaBaTels.

Peanmaum{ MHHOBAIIMOHHBIX METOAOB O6y‘-IeHI/I${ BO3MOXHa C HCIIOJIB30BAHUEM
CJIEAYIOIINX TPHEMOB:

- PaCKpbITHC NOPCIOJABATCICM IPHUYUH H XapaKTepa HCEydad, BCTPCUAIOMIUXCA IIPU
peleHnH npooIeM;

- IEMOHCTpALMS Pa3HbIX OJIX0J0B K PEHICHUIO KOHKPETHON MPOOIeMBbL;

- QaHAJIK3 TIONTYYEHHBIX PE3YIbTATOB U OTHICKAHHUE TPAHUI] UX PUMEHUMOCTH.



[Ipu mnpoBeseHUU 3AKITIOUUTENFHOTO KOHTPOJS HEOOXOJMMO BBIBUTH CTENEHb
NPaBWILHOCTH, 00beMa, ITyONHBI 3HAHWH, yMEHHUH, HABBIKOB, OJTYYEHHBIX ITPH H3YUYCHUHU Kypca
Hapsy C BBISIBJICHUEM CTETIEHU CAMOCTOATEIBHOCTH B IPUMEHEHHH MTOJTyYEHHBIX 3HAHUH.

K mHTEpaKkTHBHBIM METO/1aM, UCTIOJIb3yEMBIM IIPH N3yYSHUH TUCIUIUTMHBI « OpraHu3anus
¥ MaTEeMaTUYECKOE IJIAHUPOBAHUE SKCIIEPUMEHTA», OTHOCATCS: MCIIOJIb30BaHNE KOMITBIOTEPHBIX
CHUMYJISIIMN, pa300p KOHKPETHBIX CHUTYallMil B COYETAHWU C BHEAYIUTOPHOU PabOTOHl ¢ IEbIo
dopmupoBaHus W pa3BUTHA MNPO(ECCHOHAIBHBIX HAaBBIKOB oOydwaromuxcs. [lepenaua
HEOOXOJMMBIX TEOPETHYECKUX 3HAHUN HPOUCXOIUT C HCIOIH30BAHHEM MYJIbTUMEIUIHOTO
000py1I0BaHUs.

6 YueOHO-MeTOAuYecKOe o0ecreueHHe caMOCTOSITeIbHOM padoThI 00y4Yaommxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIe CPeICTBA 1JIS IPOBeIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHBI (MOYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. llypun, K. B. IlnanupoBanue u o0paboTKa pe3yibTaTOB SKCIEPUMEHTA : yueOHOe
nocobue / K. B. Illypun, O. A. Komnbuios, U. I'. [Tanun. — Koponés : MI'OTY, 2019. — 196 ¢. —
ISBN 978-5-00140-385-2. — Tekcr : anekrponusiii // JlaHb : 3JI€KTPOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/140930 (nara oopamenus: 30.01.2023). — Pexum
JIOCTyIa: AJIs aBTOPHU3. moyb3oBareneit.1. Annep, 10. I1.

0) JlomostHMTEIbHAS JIATEPATYpA:
1. Jlonatun, B. 0. Opranuzauus skcnepumenta: [lnanbl BToporo nopsiaika U UcCl€JOBaHHUE
obnactu ontuMyMa : yueOHoe nmocobue / B. 0. Jlonarun, B. H. lllymenko. — Mocksa : MUCUC,
2011. — 46 c. — ISBN 978-5-87623-403-2. — Tekcr : anexTpoHHbIi // JlaHb © 3JIeKTPOHHO-
oubamoreynas cucrema. — URL: https://e.lanbook.com/book/117005 (mara oOparieHwus:
22.01.2023). — PexuM nocTyma: Uit aBTOPH3. TOJIb30BATEIICH.

2. CemenoB, b. A. VmXeHepHBI HKCIEPUMEHT B TNPOMBINUICHHOW TEIIOTEXHUKE,
TEIUIOIHEPTeTUKE U TEIUIOTEXHOJIOTHSX : yueOHoe nmocobue / b. A. CemeHoB. — 2-¢ u3., A0M. —
Cankt-IlerepOypr : Jlamp, 2013. — 400 c¢. — ISBN 978-5-8114-1392-8. — Tekcr :
3IEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEeYHAs cucTema. — URL:
https://e.lanbook.com/book/5107 (mata oOpamenus: 22.01.2023). — Pexum jpocryma: s
aBTOPH3. MIOJIb30BATEINIEH.

3.Merto/010THs ¥ PAKTHKA IIAHUPOBAHUS dKcneprMenTa B Poccuu | moHorpadus / 1O.
IT. Annep, O. B. I'panosckuii. — Mocksa : MUCHUC, 2016. — 182 c. — ISBN 978-5-87623-990-
7. — Tekcr : anekrpoHsblid // JlaHb @ 31MeKTpOHHO-OMOMHMOTEe4YHass cucrema. — URL:
https://e.lanbook.com/book/93686 (mara obpamenus: 22.01.2023). — Pexum goctyma: s
aBTOPU3. I10JIb30BATEIIECH.

4. JlonatuH, B. FO. Opranunzanus sxciepumenTta: CUMIUIEKCHOE IJIaHUPOBAHUE | yueOHOe
noco6ue / B. 0. Jlonatun, B. H. llymenko. — Mocksa : MUCHC, 2010. — 46 ¢. — ISBN 978-
5-87623-404-9. — Texkct : anexTpoHHbIH // JlaHb : 3neKTpoHHO-OMOIHOTeYHas cructema. — URL:
https://e.lanbook.com/book/117006 (mara obpamienus: 22.01.2023). — Pexxum moctyma: uis
aBTOPH3. IOJIH30BATEIIEH.



https://e.lanbook.com/book/140930
https://e.lanbook.com/book/117005
https://e.lanbook.com/book/5107
https://e.lanbook.com/book/93686
https://e.lanbook.com/book/117006

B) MeToan4eckne yKazaHus:

1. TlnanwpoBaHHE SKCIIEPUMEHTAa . MeTOAMYecKhe ykasaHust / cocrasutens JI. C.
[Mpoxaceko. — Yensbunck . HOYpI'Y, 2017. — 33 ¢. — Tekcr : anektpoHHbiit // Jlaub :
3JIeKTpOHHO-0MOMoTeynass cuctema. — URL: https://e.lanbook.com/book/197836  (nara
obpaenus: 22.01.2023). — Pexxum goctymna: it aBTOPU3. ITOJIb30BATEICH.

2. Hasuna, JI. W. IlnanupoBaHme M opraHuzanus SKcrepuMeHTa. JlabopaTopHbIid
NpakTHKYM : yueOHoe nocodue / JI. . Hasuna, JI. b. Jluxauesa, O. I1. [IBopsiHuHOBa. — BopoHex
: BITYUT, 2019. — 108 c¢. — ISBN 978-5-00032-408-0. — Texkcr : snexrponusiii // Jlaup :
JIEKTPOHHO-OMOmoreunas cuctema. — URL: https://e.lanbook.com/book/130214  (nara
obpamienns: 22.01.2023). — Pexxum A0CTyIIa: /151 aBTOPHU3. II0JIH30BATEIEH.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieuenmne

Haumenoanue N
1o Ne moroBopa CpoK JIeHCTBUS JTULICH3UU
MS Office 2007 |y 135 1 17.09.2007 GecepouHo
Professional
7Zip CcBOOOHO 0OECCPOUHO
STATISTICA [K-139-08 ot 22.12.2008 0EeCCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMALIMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca Ccpuika

ONeKTpoHHass  0aza  MEepUOAMYECKHUX
uznanuii East View Information Services,
Hammonansuast “H(pOpPMaALIUOHHO-
aHanuTHyeckas cucrema — Poccuiickuii|URL: https://elibrary.ru/project risc.asp
HHACKC HaydaHoro nuTupoBanus (PYHI)
[TouckoBast cucrema Axamemusi Google
(Google Scholar)

https://dlib.eastview.com /

URL: https://scholar.gooqgle.ru /

Mngopmaunonnas cucrema - Emanoe| o, . hio- iwindow.edu.ru/
OKHO JIOCTynma K HWH()OpMaIMOHHBIM

®denepabHOE rocy/1apCTBEHHOE

oropkeTHOE yupexkaenne «Denepansubiii|URL: http://www1.fips.ru/
UHCTHUTYT IPOMBINITIEHHON

Pocculickas I'ocynapcrBennas

https://www.rsl.ru/ru/4readers/catalogques/

oubamoTeka. Karamorn

ONEeKTpOHHbIE  pecypchbl  OMONIMOTEKH
MI'TY mm. .. Hocona

®denepanbHbIil 00pa3zoBaTeIbHbBIN MOpTAT
— DKOHOMHUKA. Cornrosorus.
YHuBepcuterckas nHopMaImoHHas
cuctema POCCHUJ

MexnayHaponHas 0a3a TOJHOTEKCTOBBIX
JKypHaAJIOB Springer Journals
Mexaynapoanas pedepaTtuBHas u
HOJIHOTEKCTOBas ~ cmpaBodHas  Oasa|https://www.nature.com/siteindex
JAHHBIX HAYYHBIX HM3JaHHi  «Springer
ApxuB Hay4HbIX JKYpHAaJIOB
«HammoHabHBIN snekTponHo-|https://archive.neicon.ru/xmlui/
nHGOPMAIMOHHBIA  KoHIopumymy (HIT

https://magtu.informsystema.ru/Marc.html?locale=ru

http://ecsocman.hse.ru/

https://uisrussia.msu.ru

http://link.springer.com/



https://e.lanbook.com/book/197836
https://e.lanbook.com/book/130214
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru
http://ecsocman.hse.ru/
https://uisrussia.msu.ru/
http://link.springer.com/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuaabHO-TEXHHUECKOE 00ecrieueHNe JUCIUTUINHBI BKIIIOUACT:

1. YueOHas ayauTopust JUisl POBEICHUS 3aHITUH JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKHMHU CpEACTBAMH OOYUEHUS, CIYKAIIUMH JUIi NPEACTaBICHUs y4eOHOMN
uHpopManuu OOJNBIION ayTUTOPUU: MYJIBTUMEIUWHBIMU CPEICTBA XPAaHCHHS, IMEpelavyd |
npeCcTaBiIeHUs y9eOHOH nH(pOpMaInu;

- CIIeMAIM3UPOBAHHON MEOEIIBIO.

2 YyeOHasi ayTUTOpUS 715l IPOBEICHUS MPAKTUYECKHUX 3aHATUI OCHAIIICHA!

- TEXHUYECKHMHU CpEICTBAMH OOYYCHUSs, CIYKAIIUMH U1 TPEACTaBICHUS y4eOHOM
uHpopManuu OONBIION ayTUTOPUU: MYJIBTUMEIUWHBIMU CPEICTBA XPAaHEHHS, Meperayd M
MpeACTaBICHHS YueOHON HHPOPMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YueOHasi ayIuTOpHs Ui TPYNIIOBBIX Y WHIAMBHIYaTbHBIX KOHCYJbTAIMNA, TEKYIErO
KOHTPOJIS M TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMITBIOTEPHO# TexHuKoit ¢ makerom MS Office, ¢ moakmouenrem k cetu «IHTEpHET
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeMAIM3UPOBAHHON MEOEIIBIO.

3. [loMenienue aJ1si caMOCTOSATEIHPHON paOOThI OCHAIICHO:

- KOMITBIOTEPHO# TexHukoii ¢ makerom MS Office, ¢ moakmouenrem k cetu «IHTEpHET
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeIIbHYIO CPE/ly YHUBEPCHUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. TlomemieHue Ui XpaHEHUS W NPOPHIAKTHYECCKOTO OOCIY)KUBAHHS Y4eOHOTO
000py1I0BaHUS OCHAIIICHO:

- CIIEIUAIM3UPOBAHHON MEOECITBIO: CTEIIAKAMHU JJIs1 XpaHEHHsI y4eOHOT0 000PYA0BaHMS,;

-MHCTPYMEHTaMHU JUIsl PEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



INPHJIOKEHHE 1

6 YueOHO-MeTOoAHYeCKOe o0ecneyeHne caMoCTOATEIbHOI padoThl 00y4aloIuXCs

Ilo mucuuIINHE <<OpFaHI/I3aI_[I/IH U MATCMATHYCCKOC IIJIAHUPOBAHUC U IIPOBCACHUC
OKCIICPUMCEHTA» IMPEAYCMOTpCHa ayJuTOpHAasd KW BHCAYAUTOpHAsd CaMOCTOATCIbHAA pa60Ta
06yqa101u14xc;{. CamocTosTenpHas pa60Ta CTYACHTOB IPCANOJaracTt BBIIIOJHCHHUE IIPOrpaMMbI
CaMOCTOSITEIILHOMI pa6OTI)I, CaMOCTOATCIIPHOC N3YUCHUEC TEM U 3aﬂaHHﬁ 10 JUCLHUITIINHE.

Ay,Z[I/ITOpHaH CaMOCTOATCJIbHAsA pa60Ta CTYACHTOB IIpEAIojaaract O6CY)KI[€HI/IC TEM U 3aHaHHfI 10
IIJIaHY 3aHATHA Ha MIPAKTUYCCKUX 3aHATUAX.

1.1. Tema: KpaTtkue cBeieHUs U3 TEOPUU BEPOATHOCTU U MATEMATUYECKOM CTaTUCTUKU
Bonpocsl 1151 00cyK1eHus

Koppensiiuonnsiii ananus. JlucnepcruoHHblii aHanu3. PerpeccuoHHblil aHaU3.

1.2. Tema: [TonHbIi pakTOPHBINA FIKCIIEPUMEHT
Bonpocs! 1151 00cyK1eHNs
KakoBbl cBOIiCTBA MOIHOTO (PAKTOPHOrO IKCHEpUMEHTA?

3anmaga Nel: [To skcnieprMeHTaNbHBIM JaHHBIM C UCIOJIb30BaHWEeM MeToauku [1DD HaitTu
YpaBHEHHUS, CBSA3BIBAIOIINE MEXaHUYECKUE U CIICIIUATbHBIC CBOWCTBA OTIUBKH U3
JISTUPOBAHHOM CTANlM C XUMHUYECKHM COCTaBOM, TEMIIEPATypOil U BpEMEHEM TEPMUYECKOU
00paboTKH.

1.3. Tema: J[poGHbIit paKTOPHBIN FIKCIEPUMEHT
Bonpocsl 14151 00cyK1eHNA

[TpuBenuTe npuMepsl pemeHus 3a1a4 (B 001acTu METaAIIyprun) ¢ MPUMEHEHUEM JIPOOHOTO
(aKkTOPHOTO HKCHEPUMEHTA.

3anaga Ne2: Pa3zpaboTaTth MaTeMaTHUECKYIO MOJIETh C MCIIOJIb30BAaHUEM TEOPUHU APOOHOTO
daxTopHOro skcrepumenta Tuna 2°°2. Ilo JKCHepUMEHTATLHBIM IaHHBIM HAWTH ypaBHeHHe,
CBSI3bIBAKOIIIEe H3HOCOCTOMKOCTh ¢ XxumuueckuM coctaBoM ktubhjdfyjujxeueyf. daktopsr
0003HaueHbI creayromuM oopazom: X1 — coaepxkanne C %; Xo — comepkanue Si %; X3 —
copepkanne Mn %; X4 — conepkanne Cr %; Xs — conepxanue Ni %; WHTepBanbt
BappupoBanus: X1 =2,5...3,5; X2=0,5...1,0; X3=10,5...13,5; X4 =7,0...1,5; X5 =5,0...6,5.
[TapameTrp ontumuzanuu Y — AaBlieHWE B TOMUJIBLHOW 30HE MeTOANYECKo# neun, k[1a. Martpuia
IUTAHUPOBAHMSI MTpeCTaBIeHa B Tabnuue 1.



Tabmanma 1

Ne Xo X1 Xz Xz | Xe= XX Xs =X1X2X3 Y1 Y Y3
OIIbITa
1 +1 +1 +1 +1 +1 +1 -2,5 -2,6 -2,1
2 +1 -1 +1 +1 -1 -1 2,2 2,3 2,5
3 +1 +1 -1 +1 -1 -1 51 4,7 49
4 +1 -1 -1 +1 +1 +1 -1,1 0,5 0,1
5 +1 +1 +1 -1 +1 -1 2,1 2,3 2,4
6 +1 -1 +1 -1 -1 +1 -2,0 -2,4 -2,2
7 +1 +1 -1 -1 -1 +1 0,0 0,8 0,5
8 +1 -1 -1 -1 +1 -1 4,2 51 4,9

1.4. Tema: lleHTpanbHbIi KOMIIO3ULIMOHHBIN IJIaH
Bonpocs! a5 06cyxaenns:

[TpuBenuTe mpuMepsl perieHus 3aaa4 (B 001acTu METAIUTyprun) C IPUMEHEHUEM IIJIAaHOB
BTOPOTO MOPSAKA.

3anaga Ne3: C ucnonab30BaHMEM OPTOTOHAJIBHOTO IJIaHA BTOPOTO MOPsiAKa 171 ABYX (PaKTOPOB U
C TpeMs ONbITaMM B LIEHTPE IUIaHA IO AKCHEPUMEHTAIbHbIM JaHHBIM HAWTH YypaBHEHHE,
MO3BOJISIOIIEE OINPEASNIUTh BEIMYMHY 3€pHa B 3aBUCHUMOCTH OT pPEXUMa TEpMOOOpPabOTKH
cTanbHOM oTIMBKM. DAKTOPH! 0603HAYEHE! CIIEAYIOIMM 00pa3oM: X1 — Temmeparypa Harpesa °C;
X2 — Bpems T.0., MUH. MHTepBanbl BapbupoBanus: X1 = 850...900; Xz = 60...120. [Tapametp
onTuMM3alMu Y — BelIMYMHA P3epHa. MaTpula MiaHUpOBaHUS NpeACTaBlieHa B Tabiuue 2.
[Tpoananu3upoBaTh NOJYYEHHOE YPAaBHEHHE HA SKCTPEMYM.

Tabnuna 2
Ne onbITa X1 X2 Y

Anpo mnana 1 -1 -1 0,36

2 +1 -1 0,51

3 -1 +1 1,33

4 +1 +1 1,51

3Be3/IHbIE TOUKHU 5 o= +1,15 0 0,50
6 o=-1,15 0 0,31

7 0 o=+1,15 1,59




8 0 o=-1,15 0,45

LlenTp nnana 9 0 0 0,30
10 0 0 0,29
11 0 0 0,31

2.1. Tema: Meton kpyToro BocxoxxaeHus Bonpocsl A1s1 00cyxaeHus :

B gem cocrout CYITHOCTb METOJa KPYTOT'O BOCXO)KIIGHI/ISI? HpI/IBeI[I/ITC IMPUMCECPLI pCHICHUA 3a/1a4 C
HCIIOJIB30BAHUECM JAHHOT'O METO/JA.

2.2. Tema: CUMIUIEKCHBIM METO MJIAHUPOBAHUS
Bomnpocel s 00cyKIeHuUst:

B ueM cocTouT CyIHOCTh CUMILIEKCHOT'O MeTO/Aa IanupoBanus? [IpuBenuTe mpuMepsl perieHus 3aaad
C HCIIOJIb30BAaHUEM TaHHOTO METOAA.

3.1. Tema: Cratuctuueckue Gpynkimu MicrosoftExcel
Bomnpocel st 00cyxI1eHuUst:

Hasosure craructuueckue Gpyukuuu MicrosoftExcel. Kakosa o6macts ux npumMeHeHus ?

3.2. Tema: Cratucruueckue npouenypsl cucteMbl STATISTICA st 06paboTKu pe3ybTaToB aKTHBHOTO
skcnepumenta (10 u.)

Bonpocs! a5 06cyxaeHns:
Kakwue 3amaun MoxxHO pemaTh ¢ mpuMmenenueM nporpammel STATISTICA?

HepeueHb mem 0Jisl HOO20MOBKU K npakmu4eCKum 3aHAMuUsAM.

Tema 1. BBegenue. O6mmue qaHHbIe O TPOBEACHUH SKCIIEPUMEHTOB.

1. CBeneHus u3 TeOpUM BEPOSTHOCTU U MATEMAaTUYECKON CTAaTUCTUKH (T€HEpaJIbHAS
COBOKYITHOCTb, BEIOOPKA CITy4allHbIX BEIHUNH, XapaKTEPUCTUKU BHIOOPKH).

2. IloHsATHE O BUJIAX TUIAHUPOBAHMS MATEMAaTHYECKOTO U (PU3NYECKOTO SKCIIEPUMEHTOB,
MPUHIIUIIAX T€OMETPUUECKOTr0 U (PU3UYECKOTO MOA00Us O0BEKTOB YIIPABICHUS.

Tewma 2. CtaTuCTHYECKHE METO/IBI B YIIPABJICHUH Ka4ECTBOM MPOLYKIUU.

1. Texymuii KOHTPOJIb IPOAYKIIMH.

2. IlpuHuumnsl BbIOOpa KOHTPOJUPYEMBIX IMAapaMeTpoOB M HUX YPOBHS B CTaHAapTax Ha
METAJITYPrUUYECKYIO IPOAYKLIUIO.

3. Cratuctuueckoe 000CHOBaHHE 00beMa BEIOOPKH ITPH KOHTPOJIE y TOCTAaBLIMKA U TOTPEOUTEIIS.
4. KoHTpOJBHBIE KAPTHI.

5. O0mas cxema yrpaBJieHHUs TEXHOJIOTHUYECKIM O0OBEKTOM C aJalTUBHBIM OJIOKOM




Tema 3. XapakTepUCTUKHU BUAOB SKCIIEPUMEHTOB

1. Teopernueckuii NOAXOJ, MATEMATHYECKOE CHUMYJIMPOBAHUE YCIOBUH HKCIEPUMEHTA,
(bu3nUecKuil FIKCIIEPHUMEHT.

2. YcnoBus nonobus pusnueckoro 00beKTa U MaTepuaibHON KOMHH.

3. Beibop Haunbonee 3hpeKTUBHOM CXEMBI IKCIIEPUMEHTA.

4. CocTaBiieHue I1aHa MPOBEICHUS SKCIIEPUMEHTOB Pa3HbIX YPOBHEH (OMBITHBIH, 1a00paTOPHBIIA,
MOJIYTIPOMBIIIIEHHBIH, IPOMBIIIIEHHBIN, U3TOTOBJIEHUE ONBITHO-IIPOMBIILIEHHON APTUH).

Tema 4. BBefieHre B METOIMKY TUTAHUPOBAHMSI SKCTIEpUMEHTA (OOIIUE TOHSATHUS, TIPUHITUIIBI).

1. Buapl mnapamMeTpoB ONTHUMHU3AIMH, OOOOIIEHHBIH MapaMeTp ONTHMHU3AIUU, (YHKIIHI
JKEIIATCIbLHOCTH.

2. BriOop THITa MaTeMaTH4eCKOW MOJTUHOMHUATBHON UITH UHOW MOJIEIH.

Tewma 5. [TonHbIH 1 APOOHBIN (GAKTOPHBIA SKCTICPUMEHT.

1. IlpaBuiia noCTpOCHUS TUIAHOB — IPOOHBIX PEILIHK.

2. Pucku mpu UCHONB30BAHUU IUIAHOB C JAPOOHBIMHM pEIUIMKAMU — BIUSHUE HAa TOYHOCTH
POTHO3UPOBAHUS (DYHKIIMU OTKJIHKA.

3. Turbl MJIAHOB 3KCIIEPUMEHTA — IBY- U TpeX dakTophbie mianbl Tuma N = m" (N — Heooxoaumoe
KOJINYECTBO ONBITOB, M — KOJIMYECTBO YPOBHEH BapbUpPOBaHHS CIy4alHBIX (aKTOpoB, N —
KOJIMYECTBO (PAaKTOPOB).

Tema 6. XapakTepUCTHKU IIAHUPYEMOTO SKCIIEPUMEHTA

1. Koapdumment xonkopmanuu (Kod3P(GUIMEHT COTIACHS) MPH IKCIEPTHON OICHKE BIIMSHUS
¢bakTOpoB HA PYHKIMIO OTKIUKA (TTapaMeTp ONTUMU3AIIHIH).

2. OCHOBHBIC CBOHCTBA MAaTPUIBI ~MAaTEMaTHYCCKH IUTAHUPYEMOTO  JKCIEPHUMEHTA
(OPTOroHaNBHOCTh, POTOTAOEIBLHOCTh, CHMMETPUYHOCTb, HOPMHUPOBKA OSKCIEPUMEHTAIBHOMN
MaTpHULIbI).

Tema 7. TexHuKa INIAHUPYEMOTO SKCIIEPUMEHTA

1. Meroauka pacueta Ko3((UIMEHTOB SMIUPUUYECKOIO YPAaBHEHMS 10 JIaHHBIM MPOBEIEHHOTO
TUTAHUPYEMOTO SKCIIEPUMEHTA.

2. Ca3b 2 ekra paxTopa ¢ K03 PUIMeHTaMH ypaBHEHHUSL.

3. Kpurepun onTUMaabHOCTH ITAHOB SKCIIEPHMEHTA.

Tema 8. Tlouck onTUMAaNBHBIX PELICHUM

1. BBenaeHue B pelieHHMEe MO NOMCKY ONTHUMAJIBHOIO SKCTPEMAIBHOIO 3HAYEHUS Iapamerpa
ONTUMM3ALMU B 00JIACTH OIpeneseHHs] PYHKIMHU IBYX U MHOTO(aKTOPHBIX ypaBHEHUH (MeToA
KpYTOro BocxoxkaeHus bokca-Yuicona u nip.)

Memoouueckue pekomenoayuu Kk - NPaAKMUYECKUM 3AHAMUAM

CeMuHap - BHUJ TPYININOBBIX 3aHATUN MO KakoW-mubOO Hay4yHOM, ydueOHOW M npyroi
npobjemMaTuke, akKTUBHOE OOCYXKJIEHHE yYaCTHHKAaMHU 3apaHee MOATOTOBJIEHHBIX COOOIEHHIA,
NOKJa10B U T.11. C TEMaTUKON CEMHHAPOB CTYICHTHI 3HAKOMSTCS 3apaHee. AJITOPUTM MOITOTOBKH
K CeMHHapy CJeIyIOIuii: BHIOpaB TeMy, CTYIEHT COCTaBJIseT CBOW IUIaH-Tpa(UK MOATOTOBKH K
cemuHapy. [y nproOpeTeHus MUpOKOTo BUACHUS TPOOIEMBI CTYICHT CTapaSTCsS OCMBICTHUTH e
B 00meM oObeme; MO3HAKOMHUTBCS C TeMOW Mo 0a30BOMYy y4yeOHOMY IMOCOOMIO WM JAPYroi
OCHOBHOW PEKOMEHIyeMOW JIUTEPaType; BBIIBUTH OCHOBHBIC HJIEH, PACKPHIBAIOIINE TAaHHYIO
npobJeMy; CBEpUTh UX OINpPENENIeHUs] CO CIIPABOYHHUKAMU, SHIMKIIONEIUEH; MOArOTOBUTH IJIaH-
KOHCIIEKT PACKPBITHS JTaHHOW TPOOJIIEMBI, BBIIBUTH HESICHBIE BOMPOCHI W  MOM00paTh
JIOTIOJTHUTEIbHYIO JIUTEPAaTypy Ul HMX OCBELICHHS; COCTaBUTh TE3UCHl BBICTYIUICHHUS Ha
OTIENBHBIX JIUCTaX ISl TOCIETYIONMIET0 BHECCHHS JOTOJHEHUH W TMOATOTOBUTH JOKIIAA WU
pedepar mns cooOlieHHss Ha CEMHMHAape; NpOaHAJU3UpOBaTh COOpAaHHBIA Marepuan Jyis
JIOTIOJTHUTEIFHON HH(OpMAIIMH IO TEMaM CEMHUHAPA; TOTOBSCH K BBICTYIUICHHIO HA CEMUHApE, 10



BO3MOXKHOCTH TPOKOHCYJIBTHPOBATbCS C MpErojaBaTesieM; OTHOCHTBCA K COOpaHHOMY
MaTepHaiy, Kak K MCTOYHUKY OyIylIMX UCCIIeI0BaHHUM.

[IpakTHueckue 3aHATHS PACLIMPAIOT U 3aKPEIUIIOT 3HAHMS, 3aJ0XKEHHBIE B TEOPUU
npeamera. Ha HHMX BBIHOCATCS BOIPOCHl, OCOOEHHO HEOOXOOUMBIE MJIS HPAKTUKH, WIH
IpOOJIEMHBIE BOIIPOCHI, KOTOPBIE BO3MOKHO PELINTH TOJBKO B Ipoliecce coTpyaHuuecTBa. Cpeau
00s13aTeNIbHBIX TPEOOBAaHUN K CEMHHAPY - NIPEeIBAPUTEIbHOE 03HAKOMJICHHE C TEMOM, BOIpocaMu
U JIUTEPATYPOM 110 TaHHOU TEME.

CoBpeMeHHas paKkTUKa MpeaIaraeT MUPOKUHA KPyT TUIIOB ceMUHAapCKuX 3aHaTuil. Cpenu
HUX 0C000€ MECTO 3aHMMAeT CeMHHAP-IAHCKYCCHS, TJe B JAMAJIOre XOPOILIO yCBaWBaeTCs HOBAs
uH(pOpMaLs, BUAHBI YOXKIEHUS CTyIeHTa; 00CYKIat0TCs IPOTUBOpEUNs (SIBHBIE M CKPBITHIE) U
HEIOCTaTKU; s oOCykaeHusi OepyTrcs KOHKPETHBIE aKTyallbHbIE BOIIPOCHI, C KOTOPBIMU
CTYAEHTBI IpEIBapUTEIbHO O3HAKOMJIEHBI. Takke B CEMHMHAp BKJIOYAIOTCS BOMIPOCHI IS
MHTEJJIEKTYaJbHOM Ppa3MHUHKHM (MHOIZA 3TO JUCKYCCHOHHAsi CTaThsl, IO KOTOPOH CTaBSITCS
poOJIEeMHbIE BOIIPOCHI); JUCKYCCHsI MOXET pa3BepThIBATbCS 3a0YHO KAaK KPYroBOM CEMMHAap.
Jlanee moaBOJATCS WUTOTM JIHUCKYCCHM, 3aCIyLIMBAIOTCS M 3AIIMILAIOTCS MPOEKTHBIC 3a/aHUS.
[Tocne sToro mpoxoauT "MO3roBoi MITypM" 10 HEpEIIEHHBIM MpolIeMaM JAUCKYCCHHU, a TaKKe
BBISIBJISIOTCSL TPUKIIAQJHBIE AaClEKThbl, KOTOPbIE MOKHO PEKOMEH/I0BaTh MJIs BKIIOUEHUS B
KypCOBbI€ U TUILIOMHBbIE pabOThl WM B ampobauuio Ha npakTuke. Ha ceccum mpernonaBaTeinb
000011aeT pe3yNbTaThl MPOJICTTAHHON CTYACHTOM PaOOTEHI.

CeMUHApBI-IUCKYCCUN TIPOBOJAATCS C LEJbIO BBIIBICHUS MHEHHMsI CTYIEHTOB IIO
aKTyaJIbHbIM BOIIPOCAaM M3Y4aeMOI0o IpeaMeTa.

CemuHap-ucciejoBaHue IpeanojaraeT MpeABapUTEIbHYI0 paboTy - HalucaHue
pedepata, HOKIana MO UTOTAM ONBITHON pabOTHL. YYacTHE B HEM - ATO, MPEXKJIE BCETO, AUAIOT
CTYZIEHTa C IpernojaBaTeseM. Pe3ynpTaTbl 00CYKAal0TCA Ha CEMUHApe € HArJSAHBIM IOKAa30M
HCCIIEIOBATEIBCKOTO MaTepuasia (CXeMbl, TaONWIbl, TpadUKd, AUATHOCTUYECKHE METOIHKH).
YacTruHo MaTepHuai MoxXeT ObITh BKItoueH B BKP. IIpu noaroroBke k ceMHUHapy-UCCIE10BaHUIO
CTYACHT W3y4YaeT Pe3yNbTaThl TEOPETUYECKUX HCCIEIOBAHMUN, COCTaBIsIeT OuOimorpaduio mo
TeMe, yUUTCs MUcaTh 0030pkl [0 TEXHUYECKOH 3a1aue-nipolieme.

[IpoGneMHbIIl ceMHUHAp TOTOBUTCSA MPENOJABaTENEeM JIOCTATOYHO OCHOBATEIbHO:
noaouparoTcs MpoOJeMHbIE U KOHTPOJIBHO-IIPOBEPOUHBIE BOMPOCHL. Takoi ceMHHap BO3MOXKEH
TOJIBKO MOCJE MPOXO0XKACHUS TeMbl. K HEeMy CTyZIeHTbI TOTOBATCS MO JIMTEPATypPHBIM UCTOYHUKAM:
MOHOTrpaduu, CIpaBOYHUKH, CIOBAPH, KypHaibl. K npobieMHOMY ceMUHapy IpOoCMaTpHUBaeTCs
JUTepaTypa B paMKax paszIMYHbIX HCCIIENOBATENbCKUX KON (Hampumep 'TpaauimoHHble u
HETpaJAULMOHHBIE TIOJXO0/IBI K Ipobieme").

HaubGonpmyto  3¢¢dekTuBHOCTP HPUHOCAT CEMHUHAphl, NpPOBOAMMBIE B  ¢opMme
KOJIJIEKTUBHON IO3HABATENbHON JEATENbHOCTH, HMEIOIIeH OIpeJesieHHble OCOOEHHOCTH, a
UMEHHO:

- paszeneHue CTyIEHTOB Ha IPYIIIBI 110 X KeJIaHHIO (¢ 0043aTeNbHbIM YYaCTHEM CTY/IEHTa
C YCTOMYMBBIM UHTEPECOM K JAHHOMY MPEIMETY);

- IOCTAHOBKA OOLIMX IieNIel U 3a7ay4 JUIsl TPYIIIbI;

- paboTa B Mocie10BaTeIbHOCTH - MHAWBUIyalbHAas, apHas (Jallle BCEro NepeKpecTHbIN
orpoc), paboTa B rpyIrne, KOJJIEKTUBHAS;

- 00s13aTeNIbHOE MPEBAPUTEIHLHOE OTPaHUUEHHUE 10 BPEMEHH Ka)KJI0T0 dTana 3aHsATHi;

- OKCHEPTHBIN aHAJIHM3 C pacyeTOM KOA(PPHUIIMEHTAa KOHKOPIAINH;

- OIIEHKa pa0OTHI IPYIIIBI IPENOIaBaATENIEM;

- IPOBEJIEHNE CAMOOLICHKHU.

Tpumepnoiii nepeuenv mem pedpepamos 6 suoe uHOUsUOYVaIbHbIX domawnux 3aoay (M13)

1. OcHOBHBIE TOHATHSA U3 TEOPUU BEPOSITHOCTH U MAaTEMATHUYECKON CTaTHCTUKU
(reHepanbHasi COBOKYMHOCTb, BEIOOpKA CIy4YailHBIX BEJIMYUH, XapaKTEPUCTUKU BHIOOPKH).

2. [ToHsATHE O BUIAX IUTAHUPOBAHHS MAaTEMATUYECKOTO U (PU3NYECKOT0 SKCIIEPUMEHTOB,
MPUHIIMIIAX T€OMETPUYECKOTr0 U (PU3UUECKOT0 01001 0OBEKTOB YIIPaBICHHUS.



3. Texymuit KOHTPOJIb MPOIYKIIHMH.

4. TlpyHUMIIEI BBIOOpPA KOHTPOJIMPYEMBIX MApaMeTpPOB M HUX YPOBHSA B CTaHIapTax Ha
METAJITYPrUUYECKYIO IIPOAYKLIHIO.

5. Craructuueckoe 00OCHOBaHME 00ObeMa BBIOOPKM IpU KOHTPOJE y IOCTAaBUIMKA U
noTpeouTens.

6. KoHTposibHBIE KapTHI.

7. O0mias cxema ynpaBieHHs TEXHOJIOTHYECKUM 00BEKTOM € aIallTUBHBIM OJI0KOM

8. Teopernueckuii Moaxo/A, MaTeMaTHYECKOE CUMYJIMPOBAHHE YCIOBUH 3KCIIEPUMEHTA,
(bu3nUecKuil FIKCIIEPHUMEHT.

9. Ycnous nogobus gpusnueckoro o0beKTa U MaTepuaIbHON KOIUU.

10. Be16op naunbosnee 3¢ peKTUBHOM CXeMbI SKCIIEPUMEHTA.

11. CocraBieHue IIaHA MPOBEIACHUS DKCIIEPUMEHTOB Pa3HBIX YPOBHEH (OMBITHBIN,
71a00paTOPHBIi, HOJTYTTPOMBIIIJICHHBIH, MPOMBIIIJICHHBIH, M3TOTOBJICHHE OTIBITHO-
IPOMBIIIJICHHOHN apTun).

12. Buspl napaMeTpoB ONTUMHU3AIMH, 0000IIEHHBIN MapaMeTp ONTUMHU3ALUH, QYHKINS
KeNaTeIbHOCTH.
13. BpiOop Tuna MareMaTu4ecKoi MOJIMHOMHAIbHOM UM UHON MOJIENH.

14. IIpaBuina nocTpoeHus MIaHOB — JPOOHBIX PEIUIUK.

15. Pucku mpH MCTIONIb30BaHHUH TJIAHOB C APOOHBIMH PEIUIMKAMHU — BIMSHUE Ha TOYHOCTh
IPOTHO3UPOBAaHUS (PYHKIIUU OTKJIMKA.

16. Tumbl MIaHOB AKCIIEpPHMEHTA — JABY- M Tpex (akropubie mianbl tuma N = m” (N —
HE00X0/IMMO€ KOJIMYECTBO OIBITOB, M — KOJMYECTBO YPOBHEH BapbUpOBaHMS CIy4aiHbIX
¢dakTopoB, N — KOIUYECTBO (PAKTOPOB).

17. Koaddumuent konkopaamuu (kodhHUIIMEHT coriacusi) IpH SKCIIEPTHOH OICHKE
BIHSIHASA (PaKTOPOB HA (PYHKITUIO OTKJIMKA (TapaMeTp ONTHMH3ALINN).

18. OcHoOBHBIE CBOICTBa MAaTpULIbl MaTeMaTHYECKH IIJIAHUPYEMOI'O 3KCIIEPUMEHTa
(OpPTOTrOHATBHOCTH, POTOTAOEIBHOCTh, CHMMETPHUYHOCTH, HOPMHPOBKA SKCIIEPUMEHTAIHLHON
MaTPHIIBI).

19. Metonuka pacueta KOI(PGUIMEHTOB SMIUPUYECKOTO YPABHEHHUS TIO0 JaHHBIM
MPOBEIEHHOTO TUIAHUPYEMOT'O SKCIIEPUMEHTA.

20. Ces3b 3 dexra pakropa ¢ K03PpPUIHEHTAMHU ypaBHEHUS.

21. Kpurtepun onTUMaibHOCTH IJIAHOB SKCIIEPUMEHTA.

22. BBeneHHe B pelmIeHHE IO TMOWCKY ONTUMAIBHOTO SKCTPEMAaIbHOTO 3HAYCHUS
napameTrpa ONTUMH3AIMM B 00JacTH onpeAereHus QYHKUUMU JBYX U MHOTO(AaKTOPHBIX
ypaBHEHHUH (MeToJ KpyToro BocxoxaeHus bokca-Yuicona u nip.)



ITPUJIOKEHHUE 2

7 OIIeHO‘lHLIe cpeacrea AJid MPpoOBEACHUA l'[pOMQ)KyTO‘lHOﬁ arrecranmuun

HpOMe)i(YTOqHaSI arrecrtanusd HUMCCT LCJIbIO OHNpPCACINTb CTCICHL OOCTHIKCHUA
3aIlJIaHUPOBAHHBIX PE3YJILTATOB O6y‘-I€HI/ISI 0 AUCHUIIIIMHE ((OpFaHI/I3aI_II/I$I 1 MaT€MaTn4dcCKOC
IJIAHUPOBAHUEC DKCIICPUMCHTA» U IIPOBOAUTCA B (bopMe 3a4€Ta C OHeHKOﬁ.

a) Ilnannpyembie pe3yabTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA JIsl IPOBeAeHHU
NPOMEKYTOYHOM aTTecTAlMHU:

CTpyKTypHBII
JJIEMEHT [Tnanupyemble pe3ynbTaTbl O0yUEHHS OneHouHbIE CpesicTBa

KOMIICTCHIIUHU

YK-1: CiocobeH ocymecTBIsATh KPUTHUECKUH aHAIN3 MTPOOJIEMHBIX CUTYalluid Ha OCHOBE
CHCTEMHOTI'0 II0JIX0/1a, BbIPA0aThIBaTh CTPATETUIO AEHCTBUI

YK-1.1 3HaeT: Kak aHaJIM3UpOBaATh MPOOJIEMHYIO | Teopemuueckue 60npocyl:
CUTyallUl0 Kak cucremy, BbisiBIsis € | 1) UTo Takoe akTUBHBIN U
COCTaBJISIIONINE U CBSI3U MEXKy HUMU MIACCUBHBIN dKcriepuMeHT? B

4YeM OTJINYUE MPOMBIIUICHHOTO
SKCIEPUMEHTA OT
naboparopuoro? IIpusenute
MIPUMEPHI.

2) Yto Takoe pakTopsl
skcniepumenTta? Kakue
TpeOOBaHUs K HUM
MPEABSIBISIOTCS?

3) Uro Takoe mapameTp
ONTUMU3AINH?

4) Kakue BUbI TUIAHOB
SKCTIEPUMEHTA CYIIECTBYIOT?
KaxkoBs! ux cBoiictBa? Kakosa
00J1aCTh TPUMEHEHHUS ITUX
MJ1aHOB?

5) B uem cymHoCTb
KOPPEJISLIMOHHOTO aHanu3a’?
6) B uem cymnocTh
JUCIIEPCUOHHOTO aHan3a?
7) B yem cymHocTh
pPErpecCUOHHOr0 aHanu3a’?
8) Uto Takoe oObsICHEHHAs
JI0JIs ucriepcun?

9) YUro Takoe ocratoyHas
qucrepcus?

Ipaxmuuecxue 3a0anus:
Pemenne 3agag Nel-Ne3




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHsble CpescTBa

VK-1.2

YMeeT: KpUTUYECKU OIEHUBATh HAJICKHOCTh
HWCTOYHUKOB uWH(poOpmaruu, paboTaTh C
MPOTHBOPEUNBON HMH(pOpMaLUel U3 pasHbIX
HWCTOYHMKOB,  OMNpEACNATh NIpodensl B
nH(popManuy, HEOOXOTUMOW HJisi PeIIeHUs
poOJIEMBI ¥ TIPOSKTUPOBATH MTPOIIECCHI 110 UX
yCTpaHCHUIO

Teopemuueckue 60npochwi:

1) Kakosa
IIOCJIEZIOBATEIbHOCTD
00paboTKH Pe3yJbTaTOB
IKCIIEPUMEHTA C
UCIIOJIb30BaHUEM YpaBHEHUI
MAaTeMaTUYECKON CTaTUCTUKH.
2) Kakue cratucTuueckue
¢bynkuu Microsoft Excel
IPUMEHSIOTCS PU PEeLICHUH
3a/1a4 MIaHUPOBAHUS
skcriepumenta’? [lpuBenure
IPUMEPBHI.

3) Kakue 3agauu MOXKHO
peniarh ¢ IpUMEHEHUEM
nporpammel STATISTICA?
4) B uem cymHocTh MeTOA
HAaUMEHBIINUX KBAJpPaTOB?

5) Yto Takoe annpokcumarus?
6) Uto Takoe kodhpurueHT
Koppensuun?

7) YUrto takoe K03 PUIHEHT
JneTepMuHanun’?

YK-1.3

NmeeT npakTUyecKuil ombIT: pa3padaTbiBaTh
u COJIEpKATEIBHO apryMeHTUpOBaTh
CTpaTEeruio pelieHus: NpoOJIeMHON CUTYaIUN
Ha OCHOBE CUCTEMHOTO u
MEXIUCIUIITIMHAPHOTO TOJIXO0JI0B; CTPOUTH
cueHapui peanusanuu CTpaTeruy,
omnpeensas BO3MOKHBIE PUCKH U IIpesaras
IIyTU UX YCTPAHECHUS

Kypcosas padota

[IpumepHas TeMa KypcoBBIX
pabor.

PazpaboTtars /onTUMH3HPOBATH
HOBBIW/ CYIIECTBYIOIINNA
XUMHUYECKHH COCTaB CIljlaBa
JUIST OTIIWBOK JeTajei
paboTaroMX B YCIOBHAX
(koppo3un, U3HOCA BHICOKHUX
JMHAMUYECKHUX Harpy3ok,
TTOHMKEHHBIX TEMIIepaTyp.....)
UCTIONB3YS] METO/IBI
MaTeMaTHIeCKOTO
IUTAHUPOBAaHHUE IKCIIEPUMEHTA.




CrpyKTypHBIi
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHsble CpescTBa

KOMIICTCHI N

0) Ilopsinok mpoBeaeHUs IPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATE/]IN U KPUTEPHH
OlleHUBAHMS:

IIpomexyrouHas arrectauuss 0 AucHUIUIMHE «OpraHu3anuss ¥ MaTeMaTHYECKOE
IJIAHUPOBAHUE HKCIIEPUMEHTa» BKIIKOYACT TECOPETUYECKHUE BOIPOCHI, IO3BOJISAIOLIUE OLEHUTH
YPOBEHb YCBOCHHUSI OOYUYaIOUIMMHUCS 3HAHWH, M MPAKTUYECKHUE 3a/IaHUs, BBIBIISAIONINE CTETICHD
c(OPMHPOBAHHOCTH YMEHH U BIaJICHUH, IIPOBOAUTCS B POpME HK3aMeHa.

DK3aMeH 10 JaHHOW AMCUMUILIMHE MPOBOJUTCS B YCTHOU (hopMme.

Ilokazamenu u Kpumepuu OUeHUBAHUA IK3AMEHA .

— Ha OLEHKY «OTJMYHO» (5 OamnoB) — oOyyaromMics JeMOHCTPUPYET BBICOKUH YpPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe W TIIyOOKOoe 3HaHWe
y4eOHOro MaTepuasia, CBOOOJHO BBINMOJHAET TNPAaKTHUYECKHE 3aJaHHsl, CBOOOJHO ONEepupyer
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUIX TOBBIIICHHOHN CI0KHOCTH.

— Ha OLEHKY «xopomo» (4 Oamna) — oOydarouiuiics JEeMOHCTPUPYET CpeIHMH YpOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAUUTeNIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTHYECKUX OIllepalnsix, HepeHoce
3HAaHUH U yMEHUI Ha HOBBIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIBbHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
YPOBEHb C(OPMHUPOBAHHOCTH KOMITETEHIIMI: B X0JI€ KOHTPOJLHBIX MEPONPHUATHH JOMYCKAIOTCS
OLIMOKH, MpPOSBISETCS OTCYTCTBUE OTAEIbHBIX 3HAHWN, YMEHHH, HaBBIKOB, OOyyaromuucs
UCTIBITHIBAET 3HAYNUTENBHBIC 3aTPYTHEHHS TPU OINEPHUPOBAHUN 3HAHUSMHU W YMEHHUSMHU TIPH UX
HepEeHOCEe Ha HOBbIE CUTYAIUH.

— Ha OLIEHKY «HEeYyJ0BJIeTBOPUTEJIbHO» (2 Oamia) — oOydarouuiicss JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUYeCKOro MaTepuana, JOMyCKaeT CYIIeCTBEHHbIE OIMOKH, HE MOXKET MOKa3aTh
MHTEJUICKTYaJIbHbIC HaBBIKU PEIICHUS MMPOCTHIX 3a/ad.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT NoKa3aTh 3HaHHs Ha
YPOBHE BOCIPOM3BEACHUS U 00BICHEHNS HH()OPMAIIMH, HE MOKET TIOKa3aTh HHTEIICKTYalIbHBIC
HaBBIKU PELICHUs MPOCTHIX 3ajay.

IToxa3aTenn U KpUTepHUH OLCHNBAHUS KYpPCOBOI padoThI:

— Ha OLCHKY «OTJIUYHO» (5 68.J'IJ'IOB) - pa60Ta BBIIIOJIHEHA B COOTBCTCTBHMM C 3aJaHUCM,
06yqa}01um71051 IMOKA3bIBAET BHICOKUM YPOBCHB 3HAaHWUM HE TOJHKO Ha YPOBHE BOCIIPOU3BCACHUA U
00BsICHEHHS I/IH(I)OpMaI_[I/II/I, HO W HHTCIUICKTYAJIbHBIC HABBIKHM PCHICHUA Hp06J'ICM n 3aaad4y,
HaXOXICHUA YHUKAJIBbHBIX OTBETOB K HpO6J’I€MaM, OLCHKHU U BEBIHCCCHUA KPUTUICCKUX CY)K]IeHI/If/'I;



— Ha OLEHKY «xopomo» (4 O0amia) — paboTa BBINOJHEHA B COOTBETCTBUU C 33JJaHHEM,
oOyyaroIuiicsl MOKa3bIBA€T 3HAHUS HE TOJBKO Ha YPOBHE BOCIPOU3BENEHHUS U OOBSICHEHUS
uHpOpPMaLlMK, HO M HMHTEJUICKTYalbHbIE HABBIKM PpEIICHUS MpoOJIeM U 3ajad, HaXOXKICHHS
YHUKAJIbHBIX OTBETOB K MpoliieMam;

— Ha OLIEHKY «yJIOBJIETBOPUTENBHOY (3 Oaiia) —— paboTa BBIIOJIHEHA B COOTBETCTBUU C 3aJaHUEM,
o0yyaroIuiicsl OKa3bIBAaeT 3HAHUS HAa YPOBHE BOCIPOU3BEIEHUS M OO0BACHEHMs MH(pOpMAIUH,
MHTEJJIEKTYaJIbHbIE HABBIKM PELLEHUS IPOCTHIX 3a/1a4;

— Ha OLIEHKY «HEeYJIOBJIETBOPUTEIbHO» (2 Oajia) — paboTa BBIINOJIHEHA YAaCTHUYHO, B MPOLIECCE
3alIUThl Pa0OThl OOYYAIOLIUICS JIOMYCKAeT CYIIECTBEHHbIE OMIMOKH, HE MOXET I0Ka3aTh
MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUs IOCTABJICHHOM 3a/1auu.

— Ha OIICHKY «HEYIOBIETBOPUTEIHHOY (1 OailT) — — paboTa BBIMOIHEHA YaCTUIHO, O0yJarOIIHIACS
HE MOJKET BOCIIPOM3BECTH U OOBSCHUTH COAEP)KAHUE, HE MOXKET [10Ka3aTh MHTEIUIEKTyaJIbHbIE
HaBBIKU PELICHUS IOCTaBICHHOM 3a1a4u.



MNPUJIOXKEHHUE 3
METOJHYECKHE PEKOMEH/JAIIUH K IIPAKTHYECKHUM 3AHATHAM

CemuHap - BHWJ TPYNIOBBIX 3aHATHH IO KaKOW-TMOO HAydyHOH, Y4eOHOW W JPyrou
npobjemMaTuke, aKTUBHOE OOCYXKJIEHHE yYaCTHHKAMHU 3apaHee MOJATrOTOBJICHHBIX COOOIEHHIA,
N0KJ1a/10B U T.11. C TeMaTUKON CEMMHAPOB CTYIEHTHI 3HAKOMSATCS 3apaHee. AJITOPUTM MO OTOBKH
K CeMUHApy CJIEIYIOIIUi: BEIOpaB TeMy, CTY/IEHT COCTaBJIsIeT CBOW IUIaH-Tpa(uK MOATOTOBKH K
cemuHapy. [y npuoOpeTeHus MUpOKOro BUACHUS IPOOIEeMbl CTYIEHT CTapaeTCs OCMBICIUTD €€
B 00meM o0beMe; MO3HAKOMHUTHCS C TeMOW MO 0a30BOMYy y4yeOHOMY IMOCOOMIO WM JAPYroi
OCHOBHOM PEKOMEH[JyeMOW JIMTEpaType; BBIIBUTb OCHOBHBIE HJI€H, PACKPBIBAIOLIUE JaHHYIO
po0JsIeMy; CBEpUThH MX ONPEAEIEHUS CO CIPAaBOYHUKAMU, SHIUKIIONEIUEH; TOATOTOBUTh IUIaH-
KOHCIIEKT pacKpbITUs JaHHOM mpoOJieMbl; BBIABUTh HESCHBIE BOIPOCHI U  MOJ00PaTh
JOTIOJIHUTEIBHYIO JINTEPATypy [UIsl UX OCBELIEHUS; COCTaBUTh TE3UChl BBICTYIUIEHUS Ha
OTJEJIBHBIX JIMCTaxX ISl MOCJIEIYIOLIEro BHECEHMs JOMOJHEHUH U MOJArOTOBUThH JOKJIAA MU
pedepar s cooOumieHHS Ha CEMHHApe;, IPOAaHAIM3UPOBAaTh COOPAHHBIM MaTepuan JUls
JIOTIOJIHUTEIBHON HH(OpMALIMK IO TEMaM CEMUHAPA; TOTOBACH K BHICTYIUIEHUIO HA CEMHHApe, 110
BO3MOXKHOCTH IPOKOHCYJBTHUPOBATbCA C IMperojaBaTesieM; OTHOCHTBCA K COOpaHHOMY
MaTepHaiy, Kak K MCTOYHUKY OyTyIIHX UCCIIeIOBaHHA.

[IpakTuyeckue 3aHATHS PACIIMPSIIOT U 3aKPEIUIAIOT 3HAHMS, 3aJI0)KEHHBIC B TEOPUHU
npeaMera. Ha HuX BBIHOCATCS BOIPOCHI, OCOOEHHO HEOOXOAMMBIE Ul MPAKTUKH, WIH
po0JIeMHbIE BOIPOCHI, KOTOPbIE BO3MOXHO PEIIUTh TOJIBKO B IIpoliecce coTpyaHudecTBa. Cpenu
00s13aTeIbHBIX TPEOOBAHUI K CEMUHAPY - MPEIBAPUTEITLHOE 03HAKOMIICHHE C TEMOM, BOMPOCaMHU
U JIUTepaTypoil o TaHHOH TeMe.

CoBpeMeHHas pakTHKa MpelaraeT LUPOKUN KPyT TUIIOB CEMUHAPCKUX 3aHaTuil. Cpenu
HUX 0c000€ MECTO 3aHMMAaeT CeMMHApP-IAUCKYCCHs, IJe B AMAJIOre XOpOLIO yCBaWBaeTCs HOBas
uH(popMaLys, BUTHBI YOSKACHUS CTYAEHTa; 00CYK/1at0TCs IPOTUBOPEUNs (SIBHbIE U CKPBIThIE) U
HEJOCTaTKU; sl oOCykaeHuss OepyTrcs KOHKPETHbIE aKTyallbHble BOIIPOCHI, C KOTOPBIMU
CTYJEHTBl TpEABAPUTENIBHO O3HAKOMJIEHBI. Takke B CEMHHAap BKJIIOYAIOTCS BOMIPOCHI IS
UHTEJUIEKTYaJbHOM pPa3MUHKU (MHOTJA 3TO JUCKYCCHOHHAs CTaThsi, MO KOTOPOH CTaBsATCS
poOJIEMHBbIE BOMPOCHI); TUCKYCCHSI MOKET pPa3BEpPThIBATHCS 3a0UHO KAaK KPYTOBOM CeMHUHap.
Jlaiee MoABOJATCS WTOTH IHUCKYCCHM, 3aCIyLIMBAIOTCS M 3AIIMILAIOTCS NPOECKTHBIC 3a/IaHUS.
[Tocne 3TOrO MpPOXOAUT "MO3roBOM MITYpM" MO HEPEUIEHHBIM MPOOJIeMaM TUCKYCCHM, a TaK¥Ke
BBISBJISIFOTCS. TPUKJIAHBIE ACIEKThI, KOTOPBIE MOYKHO PEKOMEHIOBAaTb MJIs BKIIOUEHUS B
KypCOBbI€ U JUIUIOMHBbIE pabOThI WM B ampodanuio Ha npaktuke. Ha ceccun mpenopaBaresnb
00001112€eT pe3ynbTaThl IPOJEIaHHON CTYIEHTOM pabOThI.

CeMUHapbI-IUCKYCCUU TPOBOJATCS C LEIbI0 BBIABICHUS MHEHUS CTYACHTOB 10
aKTyaJIbHBIM BOIIPOCAaM M3Y4aeMOTI0 IIpeaMETaA.

CeMuHap-ucciaeloBaHUE TpeAroiaraeT IpeABapUTENbHYI0 pabdoTy - HaluCcaHHe
pedepara, 1oknaga Mo UTOraM ONBITHOM pabOTHI. YdacTHe B HEM - 3TO, IPEXKJIE BCEro, TUAJIOT
CTyJEHTa C INpernojaBaTesneM. Pe3ynbTaTel 00CYKIAlOTCS Ha CEMHMHApE C HArJISIIHBIM MOKa30M
UCCIIEIOBATEIbCKOTO0 MaTepuana (CxXembl, TaONuIbl, rpaduKd, AUATHOCTUYECKHE METOJHUKH).
Yactuano matepuan MoxeT ObITh BKItOUeH B BKP. [Ipu moaroroBke k ceMuHapy-uccie10BaHUIO
CTYACHT M3y4YaeT pe3ysbTaThl TEOPETUUYECKUX HCCIEeOBaHUU, cocTaBisieT Oubnmorpaduio mo
TeMe, YUUTCS MUCcaTh 0030pbI IO TEXHUYECKOU 3a/1adue-npolieme.

[IpobnemHBII ceMuHap TOTOBHUTCSA MpPENoJaBaTeNieM JIOCTaTOYHO OCHOBATEJBHO:
no10uparoTcst MpoOIeMHbIE U KOHTPOJIBHO-TIPOBEPOYHbIE BOMPOCHL. Takoil ceMHHap BO3MOXKEH
TOJIBKO TOCJIE IPOXO0XKACHUS TeMbI. K HEMY CTYZAEHTBI TOTOBATCS 110 JIUTEPATYPHBIM UCTOUHUKAM:
MOHOrpaduy, CIPaBOYHUKH, CIOBapH, *KypHaibl. K nmpolieMHOMy ceMUHapy NMpocMaTpUBAETCs
JUTEepaTypa B paMKax pa3iMYHBIX HCCIEA0BATEIbCKUX KON (Hampumep "TpaaulrioHHBIE U
HEeTpaTUuIMOHHBIE MTOAX0 b K mpobieme").

HauGonpuryto  3peKTUBHOCTh NPUHOCAT CEMUHApbl, NPOBOAUMBIE B (opme
KOJUIEKTUBHOM T103HABATEIbHOW JAESITENbHOCTH, HMMEIOIIEH OIpeiesieHHble OCOOCHHOCTH, a
UMEHHO:



- pasaeneHue CTyICHTOB Ha IPYIIIBI [0 X KeJIAHHIO (¢ 0043aTeNbHBIM Y4aCTHEM CTY/ICHTa
C YCTOIYMBBIM HHTEPECOM K JAHHOMY IIPEIMETY);

- IOCTaHOBKA OOIIMX IeJIel U 3a1a4 JUIsl TPYIIIIbI;

- paboTa B HOCIIEI0BATEIbHOCTH - HHAWBHUyallbHAs, TApHasi (Yale BCero MepeKpeCcTHbIH
orpoc), paboTta B rpymrne, KOJJICKTHBHAS;

- 00s13aTeNIbHOE TIPEIBAPUTEIILHOE OIPAHUUCHUE 110 BPEMEHH Ka)K/I0T0 JTara 3aHsITui;

- DKCIIEPTHBIN aHAIN3 C PACYETOM KOI(PPHUIIMEHTa KOHKOPAAIIH;

- OLICHKa pabOThI FPYIITBI IPEIOIaBaATEICM;

- IPOBE/ICHNE CaMOOIICHKH.

Tpumepnoiii nepeuenv mem pedpepamos 6 suoe uHOUSUOYAIbHbIX domawnux 3aoay (M13)

1. OcHOBHBIE IOHSTHSI U3 TEOPUU BEPOATHOCTH U MATEMATUYECKOM CTaTUCTUKU
(reHepalibHasi COBOKYITHOCTh, BBIOOpPKA CIIy4aliHbIX BEJIMUUH, XapaKTEPUCTUKH BEIOOPKH).

2. [TonsATHE O BUIAX TUIAHUPOBAHHS MAaTEMATUYECKOTO U (PU3NIECKOTO IKCIIEPUMEHTOB,
HNPUHIUIAX TE€OMETPUYECKOT0 U (PU3UUYECKOro No00HsI 0OBEKTOB yIpaBJICHUS.

3. Texymuii KOHTPOJIb MPOTYKIIMH.

4. TlpuHUMIIBI BBIOOpPA KOHTPOJIMPYEMbIX MapaMeTpPOB W HUX YPOBHSA B CTaHAApPTaX Ha
METAJITyPrUYECKYI0 IPOAYKIIHUIO.

5. Craructuueckoe 0o0OCHOBaHHE 00BbeMa BBIOOPKM IpPU KOHTPOJE Y IOCTABIIUKA U
noTpeourens.

6. KoHTposibHBIE KapTHI.

7. O0mras cxema yrpaBieHUs TEXHOJIOTMUYECKUM O0OBEKTOM C aJJallTUBHBIM OJIOKOM

8. Teopernueckuii Moaxoja, MaTeMaTHYECKOE CUMYJIMPOBAHHE YCIOBHUN 3KCIIEPHMEHTA,
(bu3nYECKUi IKCIEPUMEHT.

9. Ycnous nogobus pusnueckoro o0beKTa U MaTepUaibHOM KOIUU.

10. Be16op nanbosnee 3¢hpeKTUBHOM CXEMBI SKCIIEPUMEHTA.

11. CocraBieHue mjaaHa NPOBEACHHSI IKCIHEPUMEHTOB pPAa3HBIX YpPOBHEH (OIMBITHBIH,
1ab0paTOpPHBIi, MOJTYTIPOMBIIIUIEHHBIH, IIPOMBIIIIIEHHBIH, U3TOTOBJICHHE OTIBITHO-
IPOMBIIIJICHHOH MapTun).

12. Bunpl napamMeTpoB oNTUMH3aLUHU, 0000IIEHHBIN TapaMeTp ONTUMU3ALMNH, (QYHKIUS
JKEJIaTEIbHOCTH.
13. Be16op Tumna MaTeMaTHu4ecKon MOJIMHOMUAIIHON WJIM MHOW MOJICIIH.

14. TIpaBuia MoCTpOEHUS IJIAHOB — JPOOHBIX PEIUTUK.

15. Pucku npu uCnosib30BaHUU IUIAHOB € JPOOHBIMU PEINIMKAMU — BIMSHUE HA TOYHOCTh
HNPOTHO3UPOBAHUS (PYHKIIMU OTKIIMKA.

16. Tumbl MIaHOB AKCIIEpUMEHTA — JABY- U TpexX (akrtopHbie mianbl Tuma N = m" (N —
HE00X0/IMMOE KOJMYECTBO OIBITOB, M — KOJWYECTBO YPOBHEH BapbUpOBaHMS CIy4aiHbIX
(bakTopoB, N — KOJIUYECTBO (PAKTOPOB).

17. Koadpdunuent xonkopaanuu (ko3 UIMEHT coriacus) MpH IKCIEPTHOU OlEeHKe
BIUSHUS (AKTOPOB Ha PYHKIIMIO OTKIIMKA (TTapaMeTp ONTUMU3ALINH).

18. OcHOBHBIE CBOMCTBAa MAaTpUIIBl MAaTEMaTHYECKH IJIAHUPYEMOI'O JKCIEPHMEHTA
(OpTOroHaNbHOCTh, POTOTAOEIBHOCTh, CHUMMETPUYHOCTb, HOPMHPOBKA 3KCIEPUMEHTAIbHOMI
MaTpHIIbI).

19. Metonuka pacueta KOI(PGUIMEHTOB SMIUPUYECKOTO YPABHEHHUS TIO JAaHHBIM
IIPOBEJEHHOTO IIJIAHUPYEMOT'O IKCIIEPUMEHTA.

20. Ces3b 3¢ dexra pakropa ¢ KO3PPUIEHTaMU yPaBHEHUS.

21. Kputepuu onTuManbHOCTH IJIAHOB 3KCIIEPUMEHTA.

22. BBeneHWe B pEIICHHE IO ITOMCKY ONTHMAJIBHOIO HKCTPEMAIBHOIO 3HAYECHUS
napameTrpa ONTUMH3AIMM B 00JacTH omnpeAeieHus QYHKUUMU JBYX U MHOTO(AKTOPHBIX
ypaBHEHHUH (MeToj KpyToro BocxoxaeHus bokca-Yusicona u nip.)



IIpumepHBbIe TeMbI KYPCOBBIX padoT.

Pa3paboraTh /onTUMU3UPOBATH HOBBIH/ CYIIECTBYIOIINI XUMUYECKHI COCTaB CILIaBa st
OTJIMBOK JeTajeil paboTaouX B yCIOBUAX (KOPPO3UH, U3HOCA BHICOKUX JUHAMUYECKUX
Harpy3oK, IOHWKEHHBIX TEMIIEPATYP.....) UCIIOJIb3Ys METO/Ibl MATEMaTUYECKOTO
IUIAHUPOBAHME IKCIIEPUMEHTA.



