MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUNA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE
BBICHIEI'O ObPA3OBAHUA

"BPATCKHM T'OCYIAPCTBEHHBI YHUBEPCUTET"

, N YTBEPXJIAIO
AOKYMEHT MOAMMCAH .
SNEKTPOHHOW NOAMUCHIO [IpopexTop no yuebHoit paboTe
E.N.JTykoBHHKOBa

CepTudmkat: 025493C4E0B34808564BE6735EBB2702
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PABOYAS ITPOI'PAMMA IUCIHHTUTIJINHBI

b1.0.02.03 Maremarn4ieckoe MoJeIUpOBaHue B cepe CTPOUTEILCTBA

3akperuieHa 3a kabenpori  ba3zoBas kadeapa cTPOUTEIHLHOIO MATEPUATOBEIEHUS U
TEeXHOJOTUM

VYueonsiii iian  g080401 23 KKCIIL.plx
Hanpasnenue noarorosku 08.04.01 CtpourtenbcTBo

KBaJII/Id)I/IKaHI/IH MarucTp

®opma oOydyeHUss  OYHAas
O6mas tpynmoemkocth 3 3ET

Buaslr kouTpons B ceMecTpax:

Pedepar 2, 3auer 2

Pacnpez(ene}me YacoB JUCHUIIJIMHBI IO CEMECTPpamM

CemecTtp
(<Kypc>.<CemecTp Ha 2(1.2)
Kypee>) Hroro
Henens 17
Bup 3anstuit v PIl vi PIl

Jlexuuu 17 17 17 17
JlaboparopHsbie 34 34 34 34
B ToM yucne unT. 14 14 14 14
Hroro aya. 51 51 51 51
KonraxtHasg pabota 51 51 51 51
Cawm. pabota 57 57 57 57
Htoro 108 108 108 108
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[Iporpammy coctaBui(n):
K.m.H., 0ouy., 3unosves A.A.

Paboyast mporpamma JUCHUIUIMHEL
MaremaTnyeckoe MOAeJIMPOBaHHe B cepe CTPOUTEILCTBA
paspabotana B cootBercTBHH ¢ PI'OC:

®denepalibHBII rOCyIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHIAPT BHICIIET0 00pa30BaHUs - MarucTpaTypa mno
Hamnpasienuto moarotoBku 08.04.01 CtpourensctBo (mpuka3z Munobpuayku Poccuu ot 31.05.2017 1. Ne
482)

COCTaBJICHA HA OCHOBAaHUM y4EOHOIO IJIaHa:
Hamnpasnenne noarorosku 08.04.01 CtpourensctBo

YTBEPKIECHHOTO IprKa3oM pekropa ot 22.02.2023 Ne 80.

Pabouast mporpamma ooOpeHa Ha 3acejaHun 6a30Boi Kadeapsl
Ba3oBas kadeapa cTpouTeJbHOr0 MaTepuaioBeeHUs] U TeXHOJIOTHii

ITIpotokon ot 12.04.2023 r. Ne 13
CpoK necTBUS TPOrpaMMBbl: YU.T. - 2 TOJ1a

3aB. 6a3. kadenpoii benpix C. A.

[Ipencenarens HMC OMIT

JIeKaH, JIOLIEHT, K.T.H., Buanmiesa E.A. 21.04.2023 r. npotokos Ne®
OtBeTcTBeHHBIN 32 peanuzaruio OITOIT benpix C.A.
Jupekrop 6uOIMOTEKN Cotnuk T.®.

Ne perucrtparun 06
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Buzuposanue PII/] njis1 ucnio/iHeHUSsI B 0YepeIHOM Y4eOHOM roay
IIpencenarens HMC OMII 08.04.01

2024 .

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnoaneHus B 2024-2025 yueOHoM roay Ha 3acegaHun Kaheaphl
Ba3oBas kadenpa CTPOUTEILHOTO MATEPUATIOBEIeHUS H TEXHOJIOTHil

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 2024 r. Ne
3aB. kadenpoit

Buzuposanue PII/] njis1 ucnio/iHeHUsI B 0YepeIHOM Y4eOHOM roay
Ipencenarens HMC ®MIIT 08.04.01

2025 .

Pabouvas mporpaMma nepecMoTpeHa, 00CyKJeHa H 0100peHa st
ucnoanenus B 2025-2026 yueObnoM roay Ha 3aceganun kaheapol
bazoBas kadeapa cTpoUTeIbHOT0 MaTEPHAIOBeICHUS U TEXHOJI0THil

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 20251, Ne
3aB. xaenpoit




1. HIEJIX OCBOEHUA JTUCHUTIINHBI

11

dopmupoBaHue y 00y4arOIMXCS 3HAHUH U YMEHHH, HAIIPABJICHHBIX HA OPTaHU3aIMI0  HCCIIE0BATEeILCKOMN JIeATEIbHOCTH,
TUTAHUPOBAHUE IKCIICPUMEHTATBHBIX UCCIICIOBaHUH, 00pa00TKY MOITYUYCHHBIX PEe3yIbTaTOB IOCTPOSHUE U UCTIOIH30BAHKE
MaTEeMAaTHYECKUX MOJIEIICH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: 51.0.02.03

2.1

TpeGoBaHus K NpeABAPHUTEIbHON NOATOTOBKe 00yYaloLIerocs:

211

O3HaKOMHUTEIbHAS IIpaKTUKa

2.2

JMCUUIUIMHBI H IPAKTHKH, 11 KOTOPBIX OCBOEHHE AAHHON THCIHIIMHBI (MOYJ151) HE00X0IUMO KaK
npeaulecTByoLee:

221

WudopMaioHHbBIe CUCTEMBI U TEXHOJIOTHH B CTPOUTEIHCTBE

222

Hayuno-uccienoBaTensckas pabora

2.2.3

IMToaroToBka K mpoLeIype 3alUThl M 3aIUTa BBITYCKHON KBaIH()UKAIMOHHOH pabOThI

224

Hpeﬂ)II/IHJ'IOMHaﬂ IIpaKTUuKa

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JTUCITUITIJIMHBI

(MOZYJIS)

OIIK-1: Cnoco0eH pemiath 3aa4u NpodeccuoHaJILHOM AesiTeIbHOCTH HA OCHOBE HCIO0JIb30BAHNUS TEOPETHYECKUX U

NPAKTHYECKUX OCHOB, MATEMATHYE€CKOI'0 anmapartra (l)yH}:[aMeHTaJIBHLIX HayK

Wnmuxarop 1 |OIIK-1.1. BeibupaeTr pyHaaMeHTaIbHbIE 3aKOHBI, OIMCHIBAIONINE U3Y4aeMblii IPOLIECC WU SBJICHHE

I/IH)II/IKaTOp 2 [OIIK-1.2. CocraBiseT MaTeMaTHUECKHE MOJ€CJIH, OIIKUChIBAOIINEC PISy‘{aCMLIﬁ ImpoueccC Uik ABJICHUEC, BI)I6I/IpaCT u

000CHOBEIBAET TPaHUYHBIC 1 HAYAJIBHBIC YCIIOBUA

Wupukatop 3 |OIIK-1.3. OuenuBaet aieKBaTHOCTh PE3yJIbTATOB MOACIUPOBAHMS, (OPMYJIUPYET MPEATOKESHHUS 110 UCTIOIb30BaHHIO

MaTeMaTHYECKOW MOJIEITH JUTsl peHIeHHS 3a/1a4 PO(eCCHOHATBHOMN NeITeTbHOCTH

Wnmuxarop 4 |OIIK-1.4. [IpumeHsieT TUIOBBIE 33/1a4d TEOPUU ONTHUMU3ALUH B IPO(HECCHOHANBHOMN NeATeIbHOCTH

B pe3yabTaTe ocBOeHUsI AMCHUIIUHBI 00yYaIOLIHIiCS 10KEH

3.1

3HaTh:

311

METOJbI OITUCAaHUA U3y4acMOTI'0 00BEKTa C UCIIOJIB30BAHHEM beH)laMeHTa.HI)HI)IX 3aKOHOB; MCTOJJUKY MaTEMaTHYICCKOT'O (B
TOM YHCJIC KOMHLIOTepHOFO) MOICINPOBAHUA SIBJICHUH U O6’beKTOB; obmactu IIPUMECHUMOCTH METOJ0B MaTEMAaTHICCKOT'O
MOJCIUPOBAHUA; METOAbI OLCHKU aICKBATHOCTH MAaTCMAaTUYCCKUX MOZ[@J'ICI\/’I SIBJICHUH U O6’bCKTOB; OCHOBHBIC THUIIbI
MaTeMaTH4YCCKUX MO,E[CJICI\/'I 00BEKTOB U HBJ'IeHPIfI, OTHOCAIIUXCA K HpO(I)I/IJ'IIO JACATCIIbHOCTH.

3.2

YMmeThb:

321

aHaIU3UPOBATh 3HAUMMOCTb BO3/IEHCTBYIOIUX HA 00BEKT (haKTOPOB HA OCHOBE 3HAHHUH (yHIaMEHTAIBHBIX 3aKOHOB,;
pa3pabaTeIBaTh MaTeMaTHUECKUE MOJIETH (PU3MIECKHUX ABICHUH U IIPOLECCOB; MPIMEHATH METOIBI MATEMaTHYECKOTO
MOJIETTUPOBAHUS ATl PEIICHHUS 3a/1a4, OTHOCSIIUXCS K IPOQUITIO AESTENbHOCTH; aHATTM3UPOBATh MaTeMaTHIECKUE MOAEIU
(M3UUeCKUX SABICHUH U MPOIECCOB, OTHOCAIINXCS K IPODHITIO IeITETEHOCTH.

3.3

Baanernb:

3.3.1

CITOCOOHOCTBIO NpeACTABJIICHU aHAJIU3UPYEMOTO 00beKTa B BUAC CUCTEMBI BOZHCﬁCTByIOH.[PIX (I)aKTOpoB " N3y4acMbIX
OTKJIMKOB; MAaTCMAaTUYCCKUM alIapaTom st pa3pa60T1<1/1 MaTEeMaTHYECKUX MOJIeIeH IpoueccoB U ﬂBHCHI/If/i, OTHOCAIIUXCA K
HpO(I)I/IJ'IIO JACATECIIbHOCTH, CITOCOOHOCTBIO NPUMECHATH MATEMATUYCCKHUE MOACIIN I pCUICHUSA 3a1a4 HpO(I)eCCI/IOHaJ'ILHOI\/'I
JCATCIIbHOCTH, CITOCOOHOCTERIO K aHaJIU3Yy U ONITUMHU3aAUN 00BEKTOB U ﬂBJ’lCHHf/i, OTHOCAIIUXCA K HpO(i)I/IJ'II-O JACATCIIbHOCTH I10
MaTeMaTU4YCCKUM MO/JCIISAM.

4. CTPYKTYPA U COJEPKAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon Bug HaunmenoBanmue pasnesios u | Cemectp / | Yacos | Kommneren- | JIuteparypa | Unrte | Ilpumeuanue
| zansTHA | 3aHATHA TeM Kvpe 11701 DAKT.
Paznen |Pa3spmen 1. MatemaTnyeckoe
MO/IeJIMPOBaHKe B PellleHHH
CTPOUTEIbHO-
TeXHOJIOTHYECKHUX 32124
1.1 Jlex TIpenmer u 3amaun 2 1 OIIK-1 JI1.1 J11.2 0 OIlK-1.1
IUCUUILIAHBI JI1.3 J11.4J12.1
JI2.2 J12.3J13.1




1.2 Jlex Knaccuduxanus monenei 1 OIIK-1 JI1.1J11.2 OIlK-1.1
JI1.3 J11.4J12.1
J12.2 J12.3J13.1
1.3 Jlex MopenupoBaHue - METO]T 1 OIIK-1 JI1.1J11.2 OIlK-1.1
aHaJIu3a CUCTEMBI JI1.3 J11.4J12.1
JI2.2 J12.3J13.1
14 Jlex [IpuMeHeHne MaTeMaTHYECKUX 1 OIIK-1 JIL.1J11.2 Jlexuus-
Mozenei JI1.3 JI1.4J12.1 6ecena OIIK-
J12.2 J12.3J13.1 1.1; OIIK-1.2
15 Jlex BxosHblie akTOpBI M BEIXOTHBIC 1 OIlK-1 JIL.1J11.2 Jlexuus-
apaMeTPbl CUCTEM J1.3J11.4J12.1 6ecena OIIK-
J12.2 J12.3J13.1 1.1; OIIK-1.2
1.6 JIa6 O6paboTKa YKCIIEPUMEHTATBHBIX 1 OIlK-1 JIL.1J11.2 OIIK-1.1;
JAHHBIX C UCIIOJIb30BaHHEM JI1.3 J11.4J12.1 OIlK-1.2
nporpamMmmbel « MOJIEJIb» JI2.2 J12.3J13.1
(«CTAHUS», «EXELY)
1.7 JIa6 KoaupoBaHue niepeMeHHbIX pU 2 OIlK-1 JI.1J11.2 OIIK-1.1;
3KCIEPUMEHTAIIbHO- JI1.3 J11.4J12.1 OIlK-1.2
CTaTUCTHYECKOM JI2.2 JI2.3J13.1
MO/JICIIMPOBAHNHT
1.8 JIab [TnanupoBanue 2 OIlK-1 JI1.1J11.2 IIpoexTHas
MHOT0(aKTOPHOTO JI1.3 J11.4J12.1 pabora OTIK-
JKCHEpUMEHTa U 00paboTKa ero JI2.2 J12.3J13.1 1.1; OIK-1.2
pEe3yJIbTaToB
1.9 Cp IToaroroBka K JIEKIUSM, 10 OIIK-1 JI1.1J11.2 OIIK-1.1;
n1a00paTOpHBIM paboTaM, 3aUeTy JI1.3 J11.4J12.1 OIIK-1.2;
J12.2 J12.3]13.1 OIIK-1.3;
OIIK-1.4
1.10 3auér |3auer 0 OIlK-1 JI.1J11.2 OIIK-1.1;
JI1.3 J11.4J12.1 OIIK-1.2;
J12.2 J12.3]13.1 OIIK-1.3;
OIIK-1.4
Paznen (Paspes 2. IlnannpoBanune
IKCMepUMEHTA sl
HCCIeI0BaHUS
MHOTOKOMIIOHEHTHBIX CHCTEM
2.1 Jlex [TaccuBHBIN 1 aKTUBHBII 1 OIIK-1 JIL.1J11.2 Jlexuus-
SKCIEPUMEHT JI1.3 J11.4J12.1 6ecena OIIK-
J12.2 J12.3J13.1 1.2
2.2 Jlex ITnansl a1 uccaen0BaHUs 1 OIIK-1 JI1.1J11.2 OIIK-1.2
JIMHEHHBIX MPOLIECCOB JI1.3 J11.4J12.1
J12.2 J12.3713.1
2.3 Jlex JpoOHble hakTOpHBIEC MITAHBI 1 OIIK-1 JI1.1J11.2 OIIK-1.2
JI1.3 J11.4J12.1

J12.2 J12.3]13.1




2.4 Jlex IInane! 1j1s Wcciea0BaHUs 1 OIIK-1 JI1.1J11.2 OIIK-1.2
HEJTMHEWHBIX IPOIECCOB JI1.3 J11.4J12.1
JI2.2 J12.3J13.1
2.5 Jlex IIpoBenenue 1 OIIK-1 JI1.1J11.2 Jlexmus-
IKCIEPUMEHTAIILHBIX JI1.3 J11.4J12.1 6ecena OIIK-
HCCIIEI0BaHUU JI2.2 J12.3J13.1 1.2
2.6 JIa6 KoaupoBaHue niepeMeHHbIX IPU 2 OIlK-1 JI.1J11.2 OIlK-1.1;
3KCHEPUMEHTAIIBHO- JI1.3 J11.4J12.1 OIlK-1.2
CTaTUCTHYECKOM JI2.2 J12.3J13.1
MOJIETTHPOBAHHH
2.7 J1ab [TnanupoBanue 2 OIIK-1 JI1.1J11.2 OIIK-1.1;
MHOT0()aKTOPHOTO JI1.3 J11.4J12.1 OIIK-1.2
9KCTIEpUMEHTa B 00paboTKa ero J12.2 J12.3]13.1
pe3ybTaToB
2.8 Cp IToaroroBka K JIEKIIUAM, 12 OIIK-1 JI1.1J11.2 OIIK-1.1;
n1ab0paTOpHBIM paboTaM, 3a4eTy JI1.3 J11.4J12.1 OIlK-1.2;
J12.2 J12.3J13.1 OIIK-1.3;
OIIK-1.4
29 3auér |3ager 0 OIIK-1 JI1.1J11.2 OIIK-1.1;
JI1.3 J11.4J12.1 OIIK-1.2;
J12.2 J12.3J13.1 OIIK-1.3;
OIIK-1.4
Paznen |Pa3gen 3. O6padorka
pe3yJIbTAaTOB IKCIIEPUMEHTA U
NMOCTPOEHHE MATEMATHYECKOM
MOJeJIN H3y4aeMoro o0beKTa
3.1 Jlex O6paboTtka 1 OIIK-1 JI1.1J11.2 OIIK-1.2;
9KCHEPUMEHTAIIBHBIX JaHHBIX JI1.3 J11.4J12.1 OIlK-1.3
J12.2 J12.3]13.1
3.2 Jlex PerpeccruoHHbIi aHanm3 1 OIIK-1 JI1.1J11.2 OIIK-1.2;
JI1.3 J11.4J12.1 OIIK-1.3
J12.2 J12.3]13.1
3.3 Jlex IMporpammMHOe obecrieueHue B 1 OIIK-1 JI1.1J11.2 OIIK-1.3;
MaTeMaTHIeCKOM JI1.3 J11.4J12.1 OIlK-1.4
MOJIEJIMPOBAHUU JI2.2 J12.3J13.1
34 JIa6 O6paboTka 2 OIlK-1 JIL.1J11.2 OIlK-1.3
9KCHEPHUMEHTAIIbHBIX JAHHBIX C JI1.3 J11.4J12.1
HCTIOJTE30BAaHUEM TTPOTPAMMEI JI2.2 J12.3J13.1
«MOJEJIb» («CTAHUA»,
«EXEL»)
35 Jlab [Toctpoenne MHOTO(aKTOPHBIX 4 OIlK-1 JIL.1J11.2 IIpoexTHas
3aBUCUMOCTEH pa3IMYHOIo BUJA JI1.3 J11.4J12.1 pabora OIIK-
10 SKCTIEPUMEHTATHHBIM JI2.2 J12.3J13.1 1.3; OIIK-1.4
JTAHHBIM
3.6 JIa6 IMocTpoeHue 01HOGAKTOPHBIX 3 OIIK-1 JI1.1J11.2 IIpoexrHas
3aBHCHMOCTEH pa3iInyHOro BHUJIA JI1.3 J11.4J12.1 pabota OIIK-
10 SKCTIEPUMEHTaTHHBIM JI2.2 J12.3J13.1 1.3; OIIK-1.4

JTaHHBIM




3.7 Jlab KoaupoBaHue nepeMeHHBIX MpU 1 OIIK-1 JI1.1J11.2 OIIK-1.1;
JKCHNEPUMEHTAIILHO- JI1.3 J11.4J12.1 OIlK-1.2
CTaTUCTUYECKOM JI2.2 J12.3J13.1
MOZEINPOBAHUN
3.8 JIa6 ITnanuposaHue 3 OIIK-1 J1.1J11.2 OIIK-1.2;
MHOTO(aKTOPHOTO JI1.3 J11.4J12.1 OIlK-1.4
SKCIepUMEHTa U 00paboTka ero JI2.2 J12.3J13.1
pe3yJIbTaToOB
3.9 Cp IToAroToBKa K JIEKIHSIM, 10 OIIK-1 JI1.1J11.2 OIIK-1.1;
1a00paTOPHBIM paboTaM, 3a4eTy J1.3 J11.4J12.1 OIIK-1.2;
JI12.2 J12.3J13.1 OIIK-1.3;
OIIK-1.4
3.10 Ped Pedepar 5 OIIK-1 JI1.1J11.2 OIIK-1.1;
JI1.3 J11.4J12.1 OIIK-1.2;
JI12.2 J12.3J13.1 OIIK-1.3;
OIlK-1.4
3.11 3auér |3auer 0 OIIK-1 JI1.1J11.2 OIIK-1.1;
JI1.3 J11.4J12.1 OIIK-1.2;
JI12.2 J12.3713.1 OIIK-1.3;
OIlK-1.4
Pasgen |Pasmen 4. AHa/Iu3 00LEKTOB U
HX ONTHMHU3ALHUSA 10
MaTeMaTHYeCKHUM MOJAEISIM
4.1 Jlex MuTepnperanus 2 OIIK-1 JI.1J11.2 Jlexums-
MOJIMHOMHUAIHHOTO YpaBHEHUS JI1.3 J11.4J12.1 oecena OIIK-
MOZen J12.2 J12.3J13.1 1.3; OIIK-1.4
4.2 Jlex T'paduueckast nuHTEpIIpETALUS 1 OIIK-1 JI.1J11.2 OIlK-1.3;
MHOTO(aKTOPHOH MOJENTH JI1.3 J11.4J12.1 OIlK-1.4
J12.2 J12.3J13.1
4.3 Jlex TTouck onTUMaNbHBIX PeIICHHUHA 1 OIlK-1 JIT.1JI1.2 OIlK-1.4
JI1.3 J11.4J12.1
J12.2 J12.3J13.1
4.4 Jab Oo6paboTka 1 OIIK-1 J1.1J11.2 OIIK-1.3
JKCIIEPUMEHTATbHBIX JaHHBIX C JI1.3 J11.4J12.1
UCIIOJIb30BaHUEM NIPOrPaMMBbI J12.2 J12.3J13.1
«MOJEJIb» («CTAHUS»,
«EXEL»)
4.5 J1a6 TToctpoeHue 0qHOGAKTOPHBIX 3 OIIK-1 JI.1J11.2 IpoexTHas
3aBHCHMOCTEH Pa3IMyHOTO BHA JI1.3 J11.4J12.1 pabora OTIK-
10 SKCIIEPUMEHTATbHBIM J12.2 J12.3J13.1 1.3; OIIK-1.4
JaHHBIM
4.6 Ja6 IocTpoenue oxHOGAKTOPHOTO 6 OIIK-1 J1.1J11.2 OIIK-1.3;
ypaBHEHHUS U3 MHOTO()AKTOPHOM JI1.3 J11.4J12.1 OIIK-1.4
MOJIEH J12.2 J12.3J13.1
4.7 Jab Koaupoanue nepeMeHHBbIX ITpU 1 OIIK-1 JI1.1J11.2 OIIK-1.1;
JKCIIEPUMEHTATbHO- JI1.3 J11.4J12.1 OIlIK-1.2
CTaTUCTUYECKOM J12.2 J12.3J13.1

MOACIMPOBAaHUN




4.8 JIab [TnanupoBanue 1 OIIK-1 JI1.1J11.2 OIIK-1.2;
MHOT0(aKTOPHOTO JI1.3 J11.4J12.1 OIIK-1.4

JKCIIEPUMEHTa U 00paboTKa ero JI12.2 J12.3J13.1

pe3yabTaToB

49 Cp IToaroroBka K JIEKIMSM, 15 OIIK-1 JI1.1J11.2 OIIK-1.1;
11a00paTOpHBIM paboTaM, 3a4eTy JI1.3 J11.4J12.1 OIlK-1.2;
JI2.2 J12.3J13.1 OIIK-1.3;
OIIK-1.4
4.10 Ped Pegepar 5 OIIK-1 JI1.1 J11.2 OIIK-1.1;
JI1.3 J11.4712.1 OIIK-1.2;
J12.2 J12.3J13.1 OIIK-1.3;
OIIK-1.4
4.11 Bauér |3auer 2 0 OIIK-1 JI1.1 J11.2 0 OIIK-1.1;
JI1.3 J11.4712.1 OIIK-1.2;
J12.2 J12.3J13.1 OIIK-1.3;
OIIK-1.4

5. OBPA3OBATEJIBHBIE TEXHOJIOT U

O6p330BaTeHBHBI€ TEXHOJIOT'UH C UCIIOJIb30BAHUEM AKTUBHBIX MCTO/J0B O6y‘I€HI/I$I (J'ICKI_II/ISI — 6606)13)

TeXHOJIOTrUs KOJUIEKTHBHOTO B3aMMO/ICHCTBHUS (paboTa B MaJIbIX TPYIIAax) (CAMOCTOSATENLHOE H3YUEeHHE 00yUYarOIIUMKCS HOBOTO
MaTepHaja oCcpeICTBOM COTPYIHUYECTBA B MAJIBIX IPYIIaX, JaeT BO3MOKHOCTh BCEM YYaCTHUKAM y4acTBOBaTh B padoTe,
MIPAKTHKOBAThH HABBIKHM COTPYTHUYECTBA, MEXKIIMIHOCTHOTO OOIICHN)

TexHOJOTHSA MOAYJILHOTO 00YYeHHS (AeTeHne YIeOHOM TUCIUTUTHHBI Ha MOAYJH (OJIOKH), KOXKIBIH U3 KOTOPBIX COCTOUT U3 y4eOHOTO
COJIEpKaHUS U TEXHOJIOTUH OBJIAJICHUS 1M )

TpanumuonHas (penpoAyKTUBHAS) TEXHOJOTHS (IIPEeoaaBaTeNb 3HAKOMHUT 00YJarOIINXCSI C TIOPSAKOM BEITIOTHEHUS 3aJaHMUS,
HaOJIIOAaeT 32 BHINOJHEHHEM U IPU HEOOXOIUMOCTH KOPPEKTUPYET paboTy 00yUaronuxcs)

TexHomorus IIPOCEKTHOI'O O6y‘IeHI/I$I (anoGpeTeHHe 3HaHPIﬁ, yMeHI/Iﬁ 1 JIMYHOI'O OIIbITa IT0 CO3AaHUI0 U peain3aliviu HpOCKTOB)

TexHONMOorHs TUCTAHIIHOHHOTO 00y4YeHus (T0IydeHre 00pa30BaTeNIbHBIX YCIyT 0e3 MOCeIIeHNsT YHUBEPCUTETA, C TIOMOIIBIO
COBPEMEHHBIX CUCTEM TEJIEKOMMY-HHUKaLUK (3JIEKTpOHHAs rnouta, HTepHeT U ap.))

6. POHJ OHEHOYHBIX CPEJCTB

6.1. KontpoabHbie BOMPOCHI U 3aIaHUS

KoHTpoIbHBIE BOIPOCHI I CAMOTIPOBEPKH IIPH BBHITIOIHEHUH Ta00OPaTOPHEIX padoT:

Nel

1.Yro sBusteTcs 0qHO(AKTOPHBIM SKCIEPHMEHTOM;

2. Yro ABNsAETCA MHOTO(QAKTOPHBIM IKCIIEPUMEHTOM;

3. IIpuBenuTe BUI NONMHOMHAIBHOTO yPaBHEHHUS NIEPBOTO MOPSIKA;

4. IlpuBeanTe BUJ MOJMHOMHAIBHOTO YPAaBHEHHS BTOPOTO MOPSIIKA;

5. Ilo xakoMy mokasarento, oTpakaeMoMy B okHe «Pemenney» mporpammer « MO EJIbY» MOKHO CyIUTh O COOTBETCTBHH OCTPOSHHOTO
YPaBHEHHUS SKCIIEPUMEHTAJIbHBIM JJaHHBIM;

6. JIost pemeHus Kakux 3a/1a4 npeanasnaveH 0ok nporpammsel MODEL IR;

7. Jlyis pelenus Kakux 3ajad npeaHasHaueH 0ok nporpammsl MODEL NR.

Ne2

1.Yt0 siBisieTcs rpadMKoM JMHEHHOTO ypaBHEHHUS;

2. Yto sBnsercs rpapukoM KBaJpaTHIHOTO YPaBHECHUS;

3 Yro aBnseTcs rpadukoM KyOHUeCKOro ypaBHEHUS;

4. IlpuBeauTe OCHOBHbIE IPUHIMIIBL BBIOOpa BUA (DYHKIHHY A1 OIUCAHUS SKCIIEPUMEHTAIBHBIX JAHHbIX;
5. Ilo xakoMmy mokasarento, oTpaskaeMoMy B okHe «Pemenne» nmporpammel « MOZIEJIbY» MOXHO CyIUTh O COOTBETCTBUH IOCTPOESHHOTO
YpaBHEHHUS SKCIIEPHUMEHTAIIbHBIM JIaHHBIM;

6. [TpuBenute GopMyiy pacuera mokaszaTesst «CyMMa KBaJpaTOB OTKIOHEHUID».

Ne3

1. Bun nuHeHOro ypaBHEHHUS ¢ AByMs (paKTOpaMmu;

2. Bup nmuHeHHOTO ypaBHEHNUS ¢ TpeMs (akTopamu (akropamu;

3. Bug nuneiiHoro ypaBHeHHUS ¢ 3G (HEKTOM B3aMMOIEHCTBUS ¢ ABYMs (paKTOpaMH;

4. By nojaHOro KBaJpaTU4YHOIO YpaBHEHUS C AByMs (akTopaMu (pakTopamu;

5. Kakoe xonu4ecTBo K03(h(HUIHNEHTOB COAEPKUT MOTHOE KBaAPATHIHOE YPAaBHEHH C TpeMs (aKTopaMu.




Ned

1. Yro npeAcTaBiIsOT cO00i JIMHIHA TOCTPOCHHBIE 1O OHO(PAKTOPHOMY YPaBHEHHIO MOJIyYeHHOMY M3 JIMHEHHONH MHOTO(aKTOPHOM
3aBUCUMOCTH IIPU Pa3INYHbIX 3HAYCHUAX (PUKCUPYEMO epeMEeHHOM;

2. Yo npeAcTaBIAIOT cOOO0 JIMHUH MTOCTPOCHHBIC TI0 OAHO(PAKTOPHOMY YPABHEHHUIO TOyYEHHOMY U3 JIMHEHHOW MHOTO(AKTOPHOU
3aBUCUMOCTH C 3((HEKTOM B3aMMOACHCTBHS IPU PA3IMYHbIX 3HAUCHHUAX (PUKCHPYEeMOil IepeMEeHHOI;

3 Yro npeAcTaBIAIOT cOOO0M JIMHUH MOCTPOCHHBIE 110 OAHO(PAKTOPHOMY YPABHEHHUIO MOJYUYECHHOMY M3 KBaJIpaTHYHOM
MHOT0(aKTOPHOI 3aBUCUMOCTH P Pa3IMYHbIX 3HAYCHUAX HUKCUPYEMOH IEpEeMEHHOM.

Ne5

1. Yro npexacrasiser cod60l HOpMaIM30BaHHOE (HaKTOPHOE MPOCTPAHCTBO NPH IJIAHUPOBAHWU aKTHBHOTO 3KCIIEPUMEHTA IIPU
Pa3ITMYHOM KOJIHIECTBE (haKTOPOB.

2. KopupoBanue u packonupoBaHue GpaKkTopos.

3. [Ipenmy1ecTBa KOIUPOBAHMS IEPEMEHHBIX NTPHU IUIAHMPOBAHUH YKCIIEPUMEHTA 1 00pabOTKHU €ro pe3ysIbTaToB.

4. Paznuuus Mojenei Noay4eHHBIX Ha KOAUMPOBAaHHBIX U HATYPAJIbHBIX 3HAYCHUSX (HaKTOPOB;

5. Kakyro pa3MepHOCTh IMEIOT KOANPOBAHHbIE 3HAYCHUS (PaKTOPOB B YPaBHEHHAX MOJIEIH.

Ne6

1. Yro npeacTaBistoT co0O0i MaTPHIIbI TNIAHOB MHOTO(AKTOPHBIX SKCIIEPUMEHTOB.

2. Bug dakropHOro npocTpaHcTBa IpH packoJMPOBAaHHONW U HATYPaJIbHOM pa3MepHOCTH (HaKTOPOB.

3. [Ipenmy1ecTBa KOIUPOBAHUS MIEPEMEHHBIX MIPU IUIAHUPOBAHUH YKCTIEPUMEHTa U 00pabOTKU €ro pe3ysbTaToB.

4. ITaccuBHBINA U aKTUBHBIA YKCIIEPUMEHT.

5. Yto npexcrasinsier co00i reoMeTpruUecKasi HHTepIpeTanus (pakTopHOro NPOCTPAHCTBA IUIaHA HKCIIEPUMEHTA IS IBYX (JaKTOPOB B
HATypaJbHBIX 3HAYCHUSX.

6. HopmanuzoBanHoOe (haKTOPHOE MTPOCTPAHCTBO NPH INIAHUPOBAHUH aKTHBHOTO SKCIIEPHUMEHTA.

7. OCHOBHBIE IPUHIIMITE HA3HAYESHHUS] HHTEPBAJIOB BAPHHPOBAHUS (HaKTOPOB.

6.2. TeMbl NHCbLMEHHBIX paboT

IIpenycmotpen pedepart B pasaene "OOpaboTKa pe3yaIbTaTOB IKCIIEPUMEHTA U TOCTPOCHHE MATEMATHIECKOW MOJICITH U3y4aeMOTo
oObekTa".
OcHoBHas TeMaTHKa pedepaTta: MaTeMaTnieckoe MOJCTHPOBAHUE B CTPOUTENHHO-TEXHOJIOTHIECKUX 3a1adax

6.3. ®oH/T OLIEHOYHBIX CPEACTB

Bormpocsr k 3auerty:

1.1 ITousarue moaenu. [IpumeneHne Moienell B COBpEMEHHOM HayKe U IPOU3BOJICTBE.

1.2. MarepuaspHble 1 HEeMaTepUaJIbHbIE MOJIENH, UX IPUMEHEHHE, TOCTONHCTBA M HEIOCTATKH.

1.3. Uro sBiIsieTCSL MaTeMaTHUECKOH MOAEIBIO.

1.4. VcTounuky HHGOPMALIUH [T TIOCTPOCHUS MATEMATHUCCKHX MOJICIICH.

2.1. [TaccuBHBIN U aKTHUBHBII SKCIIEPUMEHT.

2.2. KonupoBaHue u packoupoBaHue GpakTopoB.

2.3. IIpeumy1iecTBa KOJUPOBAHUS [IEPEMEHHBIX IIPU IIAHUPOBAHUH HKCIIEPUMEHTA U 00pabOTKH €ro pe3yabTaToB.
2.4. TlpenBapuTenbHBIN aHATN3 U BBISIBIICHHE TPYOOOIIHOOTHBIX SKCTIEPUMEHTANBHBIX TaHHBIX.

2.5. OcHOBHbIE IOHATHUS METOJJa HAUMEHBIIINX KBAJPaTOB.

2.6. Kakyto pa3MepHOCTb IMEIOT KOIUPOBAaHHBIE 3HAUSHHS (haKTOPOB B MaTpHUIIe TIaHa?

2.7. Kaky1o ponb urpaer 3HaueHue CBOOOIHOIO WIEHA B ypaBHEHUU MOJEIH?

2.8. AHam3 cucTeM 10 3HaYeHHsIM K03 (UINEHTOB MOJTMHOMHUAIBHONW MOJIEITH.

2.9. TpeboBanus NpenbIBIsIEMbIE K MATEMAaTHIECKUM MOAENSAM CTPOUTEIBHBIX 00BEKTOB.

3.1. TlonsTre cucreMbl. BxoaHbIe (GakTOPHI U BEIXOHBIE MTAPAMETPBI CHCTEMBI, X CBSI3b C BHEIITHEH CpeIoi.
3.2. Yto npencrasiser coboil reoMeTpudeckas HHTepIpeTalys (aKTOpHOTO IPOCTPAHCTBA IJIaHa 3KCIEPUMEHTa Ul IBYX (PaKTOpOB B
HaTypaJbHBIX 3HAYCHUAX?

3.3. Paznuuums Mozenei moslydeHHbIX HAa KOAUPOBAHHBIX U HATYPaJIbHBIX 3HAUEHUAX (haKTOPOB.

3.4. ®akTopHOE MPOCTPAHCTBO MPHU Pa3IMIHOM Konndectse (akropos (1,2,3).

3.5. [locTpoeHune 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIEPUMEHTA.

3.6. Bua noaMHOMUANBHOTO YpaBHEHUs IEPBOTO U BTOPOT'O MOPsIKa.

3.7. T'paduueckoe oToOpakeHne MoJesIel pa3IMyHOro BHIA.

3.8. Tloctpoenne 0aHOGAKTOPHBIX 3aBUCUMOCTEN U3 MHOTO(aKTOPHOTO YPaBHEHUS PErPECCHH.

3.9. Pemenrie onTUMU3AIMOHHBIX 33124 C UCIIOJIb30BAHHEM COBPEMEHHOI'O IIPOIPaMMHOT0 00ecTIedeHusl.
3.10. Uro saBnseTCSA BXOAHBIMH (D)aKTOpaMU U BBIXOJHBIMU NTapaMETPaMH CUCTEMBI.

3.11. IToxcucTeMsl GakTOPOB XapaKTePHBIE ISl CTPOUTENBHBIX OOBEKTOB.

3.12. JIuneiiHble U HEIMHENHbIE MATEMATHUECKHE MOJIEIIH.

4.1. Buasl OJMHOMHANBHBIX 3aBUCUMOCTEN [ OIMCAHUS CTPOUTEIbHBIX 00BEKTOB.

4.2. HopmanuzoBanHoe (haKTOpHOE MPOCTPAHCTBO NPH IIIAHUPOBAHUHN AKTHBHOTO SKCIIEPUMEHTA.

4.3. TlocTpoeHne mIaHa TOTHO()AKTOPHOTO IKCIIEPHMEHTA.

4.4. HegoctaTku OJHO(DAKTOPHBIX HKCIICPUMEHTOB.

4,5. NpoOHbIii (haKTOPHBINA SKCIIEPHUMEHT U TMPABUIIO €r0 OCTPOCHHUSL.

4.6. lonsTHe reHepaTopa APoOHOTO (PAKTOPHOTO IJIaHa.

4.7. IlpaBuiio NOCTpOEHUS IUIAHOB BTOPOT'0 NOPAIKA.

4.8. IIpoBepka 3HaUNMOCTH KO3 GHUIINEHTOB yPaBHEHHS MOJICIH.

4.9. [IpoBepka aleKBaTHOCTH YPABHEHHS MOJIEITH.

4.10. UnTeprnperanys JMHEHHOTO, HEMOJHOTO KBaIPaTUYHOTO U KBaIPAaTUYHOIO ypPaBHEHUI perpeccuu.

6.4. IlepeueHb BUIOB OLEHOYHBIX CPENACTB




Bomnpocsl k 1abopaTopHbIM paboTaM, BOIPOCH! K 3a4eTy; pedepar

7. YHEBHO-METOAUYECKOE 1 TH®OPMAINIMOHHOE OBECIHEYEHUE JUCHUIIIMHBI (MOAY JIST)

7.1. Pexomengyemas JiuTeparypa

7.1.1. OcHOBHAs1 IUTEpPaTypa

ABTODHI, 3arnaBue WznarensctBo, | Kom-Bo Dn. agpec
JI1. |Ammaros 1O.H. [MaTtematndyeckoe MoIeIMpOBaHKE bparck: bpl'Y, 23
1 IIPOU3BOJICTBEHHBIX MPOIIECCOB: yueOHoe mocobue  |2016
JI1. |Macsrun B. B.,|Marematuueckoe MOICIUPOBAHKE H Owmck: OMcKuit 1 http://biblioclub.ru/index
2 |Bonrmna H. B. |uadopManyioHHbIe TEXHOIOTHH TIPH rOCY/apCTBEHH .php?
NPOEKTUPOBAHUHU: yueOHOE mocooue BIN TEXHUYECKHUU page=book&id=493368
YHHUBEPCHTET
(OMI'TY), 2017
JI1. | Danwmnos H. H. [Maremarudeckoe MoenupoBanue: yaeonoe Kemepozo: 1 http://biblioclub.ru/index
3 nocobue Kemeposckuit .php?
rOCY/IapCTBEHH page=book&id=278827
BIli YHUBEPCHTET,
2014
JI1. |TyceBa E. H. |DKxoHOMHKO-MaTeMaTHYECKOE MOJICTUPOBAHHE: Mockaa: 1 http://biblioclub.ru/index
4 yuebHoe mocobue Ormnta, 2021 .php?
page=book&id=83540
7.1.2. JlonoHuTebHAS JUTEPATypa
ABTODBI, 3arnaBue W3narensctBo, | Komn-Bo Ou. axpec
JI2. [Cupnnsie H.U. |Teopus miaHupoBaHUs SKCIIEPUMEHTA U aHAITU3 Mockaa: FOpaiir, 10
1 CTAaTUCTHYECKHX JTAHHBIX: Y4eOHOE mocodue s 2012
MAarucTpoB
JI2. |3apukoBckas |Marematuueckoe MojenupoBaHie cucteM: yuebHoe |Tomck: Tomckuit 1 http://biblioclub.ru/index
2 |H.B. mocoone TOCY/IapCTBEHH .php?
BIll YHUBEPCHUTET page=book&id=480523
CHCTEM
YIpaBiICHUs U
PaanodIeKTPOH
uku, 2014
JI2. MaremaTH4yecKkoe MOIeTHpOBanHue: JabopaTopHbiii  |CTaBpomoss: 1 http://biblioclub.ru/index
3 MPAKTHKYM Cesepo- .php?
KaBka3ckuit page=book&id=467014
denepanbHbIi
YHUBEPCUTET
(CKDY), 2016
7.1.3. Metoauueckue pa3padoTku
ABTODHI, 3arnaBue H3ngaTenscTBo, Koi-Bo D1. ampec
JI3. |3uHOBbEB MaremaTH4ecKoe MOISTUPOBaHUE B chepe Bparck: bpl'Y, 1 https://ecat.brstu.ru/catal
1 |AA, CTPOMTENBCTBA: METOAMYECKHE YKa3aHUS 10 2021 09/Y4eonsre%20n%
JamuHoBa CaMOCTOSTENbHON paboTe CTyICHTOB 20y4ebHo-
AM. MeToandecKreo
20nocooust/CTpouTenseT
B0%20-%
20ApxHUTEKTYpa/3HHOBBE
B%
20A.A.Marematndeckoe
%?20monenupoBanue?o
208%20chepe’o
20ctpourensctBa.MY .20
21.pdf
7.3.1 IlepeyeHs NporpaMMHOro odecnedeHust
7.3.1.1|Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level
7.3.1.2(Microsoft Office 2007 Russian Academic OPEN No Level

7.3.1.3

LibreOffice




7.3.1.4|Adobe Acrobat Reader DC

7.3.2 IlepeyeHb HH(POPMALHMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1|MCC "Kopaekc". MHbOpMAIMOHHO-CIIPaBOYHAsI CUCTEMA

7.3.2.2|«YHuBepcuTeTcKas oudmuoTeka online»

7.3.2.3|DnexTponHsbiii KaTanor 6ubnuoreku bpl'y

7.3.2.4]|3nexrponHas 6ubmmoreka bpl'y

7.3.2.5|adpopmanmonnas cucrema "EnuHoe OKHO TOCTyIIa K 00pa3oBaTeIbHBIM pecypcam”

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAY JIST)

Bug sanaTHa AvouTopua HamisgoEaHR: 3y IHTODHE OcHANIEHHOCTE
JIab 3019 JlaGopaTopusi KOMIIBIOTEPHBIX TEXHOJIOTHI | OCHOBHOE 000pyI0BaHHE:
JUTSI UCTIBITAHUM, OIEHKU Ka4eCcTBa U “npoekrop Aser Projector X 1260,
00paboTku uH(pOpMALIUU _ 3KpaH,

“monurop TFT 17" Lg L1753S-SF Silver (8 mryk),
_ cucremublit 610k CPU 4000.2*512MB (8 mityk).
JlonoaHuTeNBHO:

— MeJoBas J1ocka — 1 mrT.

— MapKepHas Jocka — | mrT.

VYuebHas meOenb:

— KOMITIEKT Mebenu (rocanounsix Mmect/APM) — 16/7
IIT.

— KOMIUIEKT MeOelu (1ocasounbix Mect/APM) st
npenonaaresst — 1/1 wir.

Jlex 3227 VYuebHas ayautopus (MyibTUMeauiHbI  |OCHOBHOE 000pYyI0BaHHE:

KJiacc) " uHTepakTuBHas gocka SMART Board co
BCTpOeHHBIM TpoekTopom UX60

~ ITIK — AMD Athlon (tm) 7550 Dual-Core Processor
2.50 GHz O3V 2,00I'b

YueOnast meGeb:

— KOMIUIEKT MeOel (IT0CaI0uHBIX MECT) — 44 1IT.

— KOMIUIEKT MeOelu (1ocasounbix Mect/APM) st
npenojasaresns — 1/1 mr.

3auér 3313a VYuebHas ayautopus (nucuieinslii kiacc) |OcHOBHOE 000py10BaHHE:

~mpoekTop Aser Projector X 1260,

__DKpaH,

~ ABTOMaTH3MpOBaHHOE pabouee MecTo MOHOOJIOK
Aquarius Mnb Pro T584 R52
(23.8*/i7_8700T/D4_8G/VINT/SSD1000/SB/NIC/W
iFi/KM/AstraCE) — 15 wr

JononHuTeNbHO:

— MeJnoBas 1ocka — 1 mrT.

VYueOnas meGenb:

— KOMIUIEKT MeOelu (ocasouHbix Mect/APM) —
21/15 .

— KOMIUIEKT MeOelu (mocasiouHbix Mect/APM) st
npenogaBaresst — 1/0 .

Cp 2201 YUTANBHBIH 327 Nel KomrnexT mebenn (IrocaoIHbIX MeCT)

Crennaxu

KowmrmnexT mebenn (TTocagoqHbIX MECT) IS
O6ubnmnorexaps

BricTraBouHbIe IIKA(BI

T1K i5-2500/H67/4Gb (mouuTop TFT19 Samsung)
(10mr.);

npuntep HP Laser Jet P2055D (1mT.)

9. METOANYECKHUE YKA3AHUA AJI1 OBYYAIOHIUXCSA IO OCBOEHHUIO JUCHUIIJIMHBI (MO1Y JIsS)

Mertoanueckue yKazaHHs IS IIOATOTOBKH K JIEKLIUAM:

B nporecce hopMupoBaHus KOHCIIEKTA JIEKIMH, 00yJaromuiics T0JbKeH KPaTKo, OCIe0BaTeIbHO (PMKCUPOBATh OCHOBHEIE
IIOJIOXKEHUS, BBIBOJIBI, (POPMYIIMPOBKH, 0000IIEHNUS; TTOMEeYaTh BaXKHbIE MBICIIU, BBIIENATh KIIIOYEBBIE CII0BA, TS PMHUHBI.
CaMOCTOSITENIHO OCYIIECTBIATE MPOBEPKY TEPMUHOB € IIOMOIIBIO SHIMKIIONENH, CI0BAapeH, CIPABOYHUKOB C BHIIIMCHIBAHAEM
TOJIKOBaHUH B TeTpaab. OG03HAYUTH BONPOCHI, TEPMHHBI, MaTepHal, KOTOPBIN BBI3bIBAET TPYAHOCTH, IOMETHUTD U MOTBITAThCS HANTH
OTBET B peKOMEHAyeMol nuTepatype. Ecinn caMocTosTensHo He yaeTcs pa3o0paThes B MaTepHane, Heo0XoauMo chopMyIupoBaTh
BOTIPOC U 3aJaTh NPENOAABATEI0 Ha KOHCYJIbTAllUH, IPAKTUIECKOM 3aHATHN

Metomudeckue yKa3aHusi 17t 00yJaroIiXCsl [0 BBIMOJIHCHHIO JIAGOPATOPHBIX paboT:
JlaGopatopHas pabota Nel




O6paboTKa IKCIIEPUMEHTAIBHBIX AHHBIX C UCTIONB30BanueM mporpammbl «MOJIEJIby («CTAHN», «EXEL)

Lenb paGoTsr:

OcBoeHUE HABBIKOB 00pa0dOTKH SKCIEPUMEHTAIIBHBIX JAHHBIX 0JHO(MAKTOPHOTO U MHOTO(aKTOPHOTO SKCIIEPUMEHTOB C
WCTIOJIb30BaHUEM METO/]a HAMMEHBIIINX KBaapaToB B nporpamme MODEL

3aganue:

1. ITo pe3ysbTaTaM 0AHO(PAKTOPHOTO IKCIIEPUMEHTA, UCTIONB3Ys MoayJb iporpammbel MODEL IR moctpouTs juHeiHOE 1
KBa/IpaTHUECKOE YPABHEHUS PETPECCHUM;

2. o pe3ynbraTraM MHOTO(AKTOPHOTO 3KCIIEPUMEHTA, UCTIONB3Ys MoayJib nporpammbel MODEL NR noctpouts nuHelHHOE 1
KBa/IpaTHUECKOE YPABHEHUS PETPECCHUH.

[Topsitok BBITTOTHEHUS:

JlabopaTopHyto pabOTy BBHITIOIHSIOT HA IEPCOHATBHOM KOMIbIOTepe. [lepes1 BBIMONHEHHEM JIab0paTOPHOM paboThI, CTYACHT JIOJDKEH
MIOJTYYHUTH JTOMYCK K €€ BBIMOTHEHHIO. /15l JOMycKa K BBIIOJIHEHHUIO J1a00paTOpHOH padoThl, 00ydJaromeMycst He0OXO0IuMO
MOJITOTOBUTHCS B COOTBETCTBHH C TEMATUKON PaOOTHI UCTIOJB3YSI METOJMYESCKUE YKA3aHUS U IUTEPATyPHBIC HICTOYHUKH. BhIMoaHeHEe
3aaHuil 0(OPMHTH B BHJIEC OTUETA 110 JIAOOPATOPHOM PabOTe € TOCIIEAYIOIICH 3aIUTOMH.

®dopMma 0TIETHOCTH:

Pe3ynbTathl BBINOIHEHUS paOOThI OTPAXKAIOTCS B OTYETE M0 JIabopaTopHOit pabore. OTUeT 1Mo J1abopaTopHOi paboTe T0JIKECH
coJIepKaTh Ha3BaHUE PAOOTBHI, 11eJb, PE3YJIbTATHI BBHITOIHESHHS 33/IaHHM, BBIBOJ] O JOCTHIKEHHH MOCTABICHHOM 1enu. OT4eT
odopmisiercs B cootBeTcTBUM ¢ TpeboBanusMu [OCT 2.105-95. KaxpiM 00y4arouMcs HHIUBHLY aJIbHO MTPOU3BOIUTCS ITOITOTOBKA
OT4eTa C MOCIEAYIONIEH ero 3aliuToH.

3aaHus A5l CAMOCTOSATEIBHON paboThI:

1. I3y4uTh BOIPOCHI, CBSI3aHHBIE C IIOCTPOEHHEM MTOJIMHOMHAIBHBIX 3aBHCUMOCTEH Pa3IMIHOTO BU/A;

2. ChopMyIupoBaTh 331a4, peliaeMbie IPH MPOBEACHUN OAHO(DAKTOPHOTO U MHOTO(HAKTOPHOTO IKCIICPUMEHTOB.

PexoMeHaaluu 1Mo BHIMOJIHEHUIO 331aH|# U TIOATOTOBKE K J1abopaTopHOii padbore

3ajaHus BBIOJHSIOTCS B paboueii TeTpaau, B MPOU3BONILHOI (hopMe. BhIMOIHEHHbIE 3aMUCH B JabHEHIIIEM MOTYT OBITh
WCIIONIB30BAHBI IIPH MOTyYSHUH JIOMYCKa K BBIIOJHEHHIO JTa00paTOPHOI padoTHI U ITPH €€ 3alIuTe.

J1J1s1 TOATOTOBKH K BBITIOJHEHHIO JTAOOPATOPHOI paboThI, 00y4YaromeMycsi HEOOXOIUMO U3YUIHUTh B COOTBETCTBHH C TEMATHKO paOOThI
METOIMYECKUE YKa3aHHs U JTUTePaTypHbIE HCTOYHHUKH.

JlabopatopHnas pabora No2

[ocTpoenne 0qHOGAKTOPHBIX 3aBUCIMOCTEH Pa3IMYHOI0 BU/A 110 SKCICPUMEHTAIBHBIM JaHHBIM

Ienb paboThr:

OcBoeHUE METOJUKHU TOCTPOCHHS 1 BEIOOPa MaTEMaTHYECKHUX 3aBUCUMOCTE}], ONMCHIBAIONIUX [I0BEACHUE U3yUyaeMoro 00beKTa ocie
pOBeAEHUS OTHO(DAKTOPHOTO IKCIIEPUMEHTA.

3aganue:

1. ITo pe3ynmbpTaTaM IBYX SKCTIEPUMEHTAIBHBIX JAHHBIX MPEICTABICHHBIX B BHJIE MSTH 3HAYEHHH Pe3yIbTaTUBHOTO TIOKAa3aTels
o0bexTa (Y) Moy4eHHBIX IPH COOTBETCTBYIOUIMX 3HaYCHUX (akTopa (X) He00X0AUMO HOCTPOUTH TPH MaTeMaTHYECKHE
sapucumoctd Y=f(X) mms kaxmoro u3 Habopa qaHHBIX. PacueTsl IPOBOIATCS UCTIONB3Ys 610K mporpammbl MODEL IR;

2. o kaxoMy HaOOpy SKCHEPUMEHTAIBHBIX JaHHBIX OCTPOUTH rpaduuecKue 0TOOpakeHHs MOJTYYSHHBIX MaTeMaTHYECKUX
3aBUCHMOCTEH ¢ HaHeCeHHEeM Ha KOOPAWHATHYIO IUTOCKOCTh 3HAYEHHH SKCIIEPUMEHTAIBHBIX TOYEK;

3. IIpoananu3upoBath Bce MOTyUSHUE PE3YIbTATHI U CAENATh BBIBOJ O BO3MOXKHOCTH HCIIOIb30BAHHS IIOJIyYEHHBIX 3aBUCUMOCTEN IS
OTIMCaHHS KCIIEPUMEHTABHBIX TaHHBIX.

4. BeiOpath B 3aBUCUMOCTH JIJIsl ONTUCAHUS PE3yJIbTaTOB NEPBBIX M BTOPHIX IKCIIEPUMEHTAIBHBIX TaHHBIX.

IopsiaoK BBITOTHEHUS:

JlabopaTopHyto pabOTy BBIIOJIHSIOT HA IEPCOHATIBHOM KoMIlbloTepe. Ilepes] BEIoIHEHuEeM J1ab0paTopHOM paboThl, CTYAEHT HO/DKEH
TIOJTYYHUTH JIOMYCK K €€ BBIMOJTHEHHIO. /151 TOMycKa K BBIIOIHEHHUIO JTa00paTOpHOH padoThl, 00ydJaromeMycst HeOOXO0IHMO
MOJITOTOBUTHCS B COOTBETCTBHU C TEMATUKOW pabOTHI MCTIONB3YS METOAMYECKHE YKAa3aHUs U INTEPaTypHbIE HCTOYHUKH. BhInoiHeHne
3agaHuil 0OPMUTE B BUJIE OTYETA I10 JTAOOPATOPHOH padoTe ¢ MOCIIEqYIOIIeH 3aiTON.

dopMma OTYETHOCTH:

Pe3ysbTaThl BEIIONHEHUS Pa0OTHI OTPAXKAIOTCS B OTYETE MO JlabopaTopHoii padote. Otuer nmo abopaTtopHoil paboTe TomKeH
coJiepKaTh Ha3BaHUE PAOOTBHI, 1I€/b, PE3YJIbTAThl BBHITOIHEHHS 33/laHUH, BBIBOJ] O JJOCTIO)KEHUH NIOCTAaBICHHOM Heau. OTuer
odopmisiercs B cootBeTcTBUE ¢ TpeboBanusMu ['OCT 2.105-95. KaxapiM 00y4arouMcs HHIUBUIYaTbHO MPOU3BOIUTCS MOrOTOBKA
OTYeTa C MOCJIEAYIOUIEH ero 3auuToH.

3agaHus A CAaMOCTOSITETBHON paboTHI:

1. I3y4uTh BOIPOCHL, CBS3aHHBIE C IIOCTPOCHHEM OJHO(MAKTOPHBIX 3aBUCUMOCTEH Pa3IMYHOIO BUJA;

2. I3y4uTh BOIIPOCHI, CBSI3aHHBIE C BHIOOPOM BHAA (GYHKIIUH JJISl OIMCAHUS YKCIIEPUMEH-TATBHBIX TAaHHBIX OJHO(aKTOPHOTO
HKCIIEPUMEHTA.

PexomeHaanum 1o BBINOJIHEHUIO 331aHUH U TIOATOTOBKE K J1abopaTtopHOi pabore

3aganus BBIIONHSAIOTCS B paboueil TeTpaau, B IPOU3BONLHOI (hopMe. BHINoIHEHHBIE 3aIUCH B JabHEHIIEM MOTYT OBITh
HCIIOJIb30BaHbI NPH MOJTYYEHUH JOITyCKa K BBIIIOJHEHHUIO 1JAOOpaTOPHOM paboThI U IIPH €€ 3alluTe.

J111 MOArOTOBKHM K BBITIOJIHEHHIO J1a00paTOpHOI paboThl, 00yyaroiemMycsi He0OOX0IMMO U3YUYUTh B COOTBETCTBUH C TEMATUKOM pabOTHI
METOAMYECKUE YKa3aHUS U JINTEPATYPHbIC HCTOYHHKH.

JlabopaTopnas pabora Ne3

[MocTpoeHne MHOTO(AaKTOPHBIX 3aBUCHMOCTEH Pa3IMYHOTO BUA MO IKCIIEPUMEHTAIBHBIM JTaHHBIM

Hens paboTsI:

OcBOEHHME METOANKHU TIOCTPOCHUSI MHOTO(AKTOPHBIX MaTEMAaTHYECKUX 3aBUCHMOCTEH, OTIMCHIBAIOLIMX MTOBEJICHUE U3Y4aeMOro
oOBeKTa.

3ananue:




1. TTo HaOOpPYy IKCIEPUMEHTATBHBIX JaHHBIX MPEJCTABICHHBIX B BUJIE JICBATH 3HAUCHHUH PE3yJIbTaTUBHOTO Moka3atelsi o0bekTa (Y)
MOJIYYCHHBIX ITPHU COOTBETCTBYIOIIMX 3HaUeHHsIX GakTopoB (X1 u X2) HE0OX0AMMO HEOOXOTUMO MMOCTPOUTH TP MATEMATHUECKHUE
3aBUCUMOCTH:

1) muneitnoro Buaa y=C1+C2x1+C3x2

2) nuHeinyo ¢ 3ddexramu B3aumoneiictus y=C1+C2x1+C3x2+C4x1x2

3) kBagparudeckyr y=C1+C2x1+C3x2+C4x12+C5x22+C6x1x2

2. TIpoaHaU3MPOBaTh BCE MOMYUCHHUE PE3YIIBTATHI U CJICIaTh BBIBOJ O BO3MOXKHOCTH HUCTIOIb30BAHUS MOTYyYSHHBIX 3aBUCHMOCTEH ISt
OTIMCaHHSA IKCIIEPUMEHTAIBHBIX TaHHBIX.

TTopsIOK BBITOTHEHHUS:

JlaGopaTopHy0 paboTy BBINOJHSIOT HAa IEPCOHATBEHOM KOoMIbloTepe. [lepe/ BhINoIHEHHEM JIa00paTOPHOM paboTh, CTYIEHT JOJIKCH
MTOJIYYHTB JIOIYCK K €€ BBIIOJHEHUIO. J{J1s 10IycKa K BHIITOJIHEHHUIO JJAO0OpaTOpHOI paboThl, 00y4aronieMycst He0OX0 MO
MIOATOTOBUTECS B COOTBETCTBHH C TEMAaTHKON PaOOTHI HCTIONB3Ys METOJUUECKUE YKa3aHUS U JINTEPaTypHbIe HICTOYHUKY. BrInonHeHne
3aaHuil 0(OPMHUTE B BUJIE OTYETA 110 JIAOOPATOPHOM paboTe ¢ MOCIENYIOIIEH 3alUTOM.

dopma OTYETHOCTH:

PesynbTathl BBINOMHEHUS paOOTHI OTPaXKatOTCs B 0TYETE 110 JlabopaTtopHoi padoTe. OTyer 1o 1abopaTopHO paboTe NOKEH
coJiepKaTh Ha3BaHUE PabOTHI, 1IeJ1b, PE3YIbTAaThl BHITOJHEHHS 33JaHUH, BEIBOJ O JOCTH)KEHHH MOCTaBICHHOM nenu. OTdeT
odopmisiercs B cooTBeTcTBUH ¢ TpeboBanusaMu ['OCT 2.105-95. KaxpiM 00y4aromuMcs HHIUBULY aJIbHO POU3BOJUTCS MTOJITOTOBKA
OT4eTa C MOCIEAYIONIEH ero 3aliuToH.

3amaHus sl CAaMOCTOSATENILHON paboTHhI:

1. I3y4uTh BOMPOCHI, CBSI3aHHBIE C IIOCTPOCHHEM MHOTO(AKTOPHBIX 3aBUCUMOCTEH Pa3IunIHOTO BUA;

2. VI3y4uTh BOIPOCHI, CBSI3aHHBIE C BEIOOPOM BUIa (QYyHKIIUH AJISI OTUCAHHS SKCIIEPHMEH-TABHBIX JaHHBIX MHOTO()AaKTOPHOTO
9KCIEPHUMEHTA.

PexoMenmanmy 1o BEIIOTHEHHIO 33/IaHUH U MMOATOTOBKE K 1abopaTopHOii paboTte

3anaHus BBIOJHSIOTCS B paboueii TeTpaau, B IPOU3BOJIBHON (hopMe. BhInoHeHHbIE 3aMCH B JAIbHEHIIIEM MOTYT OBITh
HCIIONB30BAHEI IPH MOTYYSHUH JOIYCKa K BBHITIOJIHEHHIO JTa00paTOPHOIT pabOTHI U ITPH €€ 3alluTe.

J111s MOATOTOBKH K BBITIOJIHEHHIO J1a00paTOPHOI paboThl, 00yUarolemMycsi HEOOXOIUMO U3Y4UTh B COOTBETCTBUH C TEMATUKOM pabOTHI
METOIMYECKUE YKa3aHHs U JTUTePaTypHbIE HCTOYHHUKH.

Jlabopatophas paGora Ned

IMocTpoenne o1HOGAKTOPHOTO YPaBHEHHSI U3 MHOTO(AKTOPHON MOJIEIH

Ienb paboThr:

OcBoeHUe METOJUKHU ITOCTPOECHHS OJHO()AKTOPHOTO ypaBHEHUS U3 MHOTO(aKTOPHOI MOJIeIH U UX rpaduIecKoro 0ToOpaxeHus Ha
IUIOCKOCTHOM rpaduke

3aganue:

1. Ucnionb3yst nByX(akTOpHBIC YpaBHEHHS MOJTYUYCHHbBIC B XOI€ BBITOIHEHHUS JIAOOpaTOPHO# paboThl No 3 HEOOXO0JMMO MOCTPOUTH
0/1HO(haKTOPHBIE 3aBUCUMOCTH IIYTEM IOJICTAHOBKH (DMKCUPOBAHHBIX 3HAYCHUI OJTHOW M3 MEePEMEHHBIX:

. Jluneitnoe mpu x2=K1

. JIuneitnoe npu x2=K2

. JIuneitnoe ¢ apdexrom B3aumoericteus npu x2=K1

. JIuneitnoe ¢ 3¢pdexroM B3aumoaencTBus npu x2=K2

. KBagparmueckoe mpu x2=K1

. KBagpatuueckoe npu x2=K2

. Ha ocHOBaHMM TOJTy4eHHBIX OTHO(DAKTOPHBIX 3aBHCHMOCTEN IIOCTPOHUTH UX TpadHyeckue 0TOOPaKEHHUSL.

. I[Ipoananu3upoBaTh Bce NOTyyeHUE Ipaduueckre 3aBUCUMOCTH U CAENATh BHIBOJ] O BO3MOKHOCTHU HUCIIOJIb30BaHHUS NTOIY4E€HHBIX
YpaBHEHHH ISl OIIMCAHUS SKCIIEPHUMEHTANBHBIX JaHHBIX. [IpH 7TOM HEOOXOIUMO YUHUTHIBATh CTETIEHb PHOIVDKEHHS pAaCIEeTHBIX
3Ha4YeHHH Yi, K 9KCTICPUMEHTAIBHBIM JaHHBIM U CYMMBI KBaJIpaTOB OTKJIOHCHUH Ka)J0H IOCTPOCHHOM MOJIEIIH.

IopsiaoK BBITOTHEHUS:

JlabopaTopHyIo pabOTy BBIIOJIHSIOT HA IEPCOHATIBHOM KoMIbloTepe. [lepes BEIoOIHEHNEM 1a00paTopHOi paboThl, CTYIEHT NOJDKEH
TIOJTYYHUTH JIOIMYCK K €€ BBIMOJTHEHHIO. /15l TOMycKa K BBIIOIHEHHUIO JTa00paTOpHOH padoThl, 00ydJaromeMycst HeOOXO0IHMO
MOJITOTOBUTHCS B COOTBETCTBUH C TEMATHKOM paOOTHI UCTIONIB3YS METOANYECKUE YKAa3aHUs U JIUTEPATypPHbIC UCTOY-HUKH. BhInonHeHne
3agaHuil 0OPMUTE B BUJIE OTYETA I10 JTA0OPATOPHOH padoTe ¢ MOCIEAYIOIIeH 3aUTON.

dopMma OTYETHOCTH:

Pe3ybTaThl BEIIONHEHUS Pa0OTHI OTPAXKAIOTCS B OTYETE M0 JlabopaTopHoii padote. Otuer no abopaTtopHoil paboTe TomKeH
coJiepKaTh Ha3BaHUE PAOOTBI, 1IEJIb, PE3YJIbTAThl BHINOIHEHHS 331aHUH, BBIBOJ O JOCTI)KEHHUU NTOCTaBIeHHOH nenu. Otuer
odopmisiercs B cootBeTcTBUE ¢ TpeboBanusaMu ['OCT 2.105-95. KaxapiM 00y4arouMcs HHIUBUYaJTbHO MPOU3BOIUTCS MOArOTOBKA
OTY€eTa C MOCJIEAYIOLIEH ero 3auuToH.

3amaHus 17151 CaMOCTOSATENBHON paboThI:

1. I3yunTh BONPOCHI, CBA3aHHBIC C MOCTPOCHUEM OJIHO(AKTOPHBIX YpaBHEHUH U3 MHOTO(AaKTOPHBIX 3aBUCUMOCTEH Pa3IMuHOIO BHJIA;
2. VI3y4uTh BOIPOCHI, CBA3AHHBIE C TIOCTPOCHUEM Irpa)MIeCKUX 3aBUCHMOCTEH MHOTO(AKTOPHOTO YPpaBHEHHS Ha TNIOCKOCTHOM
rpaduke.

3. I3yunTh BONPOCHI, CBA3aHHBIE C OLICHKOW MOIy4YEHHOMN 3aBUCUMOCTH JJIsl OIMCAHUS SKCIIEPUMEHTAIILHBIX JTAHHBIX
MHOTO(aKTOPHOTO IKCIIEPUMEHTA.

PexomeHaanuy 1o BHIMOJIHEHUIO 331aHU U MIOATOTOBKE K J1a00paTopHOi pabore

3aaHus BBIIONHSIOTCS B pa0oUeil TeTpaau, B IPOU3BONIbHOM (opMe. BrITIOTHEHHbIE 3aUCcH B TaTbHEHIIIEM MOTYT OBITH
HCTIONb30BAaHbI IIPH MOTYyYCHUH JOIYCKa K BBIIOJIHEHHUIO Ta00paTOPHOIl pabOThI U IIPHU €€ 3aluTe.

J1J1s1 TOATOTOBKY K BBIIOJIHEHHIO JIAOOPATOPHOH paboThI, 00y4JaromeMycsi HEOOX0IUMO U3YIHTh B COOTBETCTBHH C TEMATHKO paOOThI
METOAMYECKHUE YKa3aHUs U JINTEPATYPHbIC HCTOYHHKH.
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JlaGopaTopHas pabota Ne5

KomupoBaHue nepeMEeHHBIX ITPU dKCIIEPUMEHTAIbHO-CTATUCTHYSCKOM MOICITUPOBAHUHU

Lenb paboTsr:

OcBocHHE METOJJMKH KOJAMPOBAHUS IEPEMEHHBIX, IIOCTPOCHHS M aHaIH3a MHOTO(hAaKTOPHBIX MATEMATHUECKUX 3aBUCUMOCTEH
3ananue:

1. OkcnepumenTanbHble 3HaYeHus: X1 1 X2 (u3 1.p. Ne 3) mepeBecTu U3 HATYpaIbHOM Pa3-MEPHOCTU B KOJAMPOBAHHBIH
(HOpMaJIN30BaHHBIN) BH/I.

2. TTo moy4eHHOMY HabOPy KCIIEPHMEHTANIBHBIX JAHHBIX TIPEICTABICHHBIX B BUJIC JCBATH 3HAYCHUI PE3yIbTATUBHOTO MOKA3aTes
o0bekTa (V) 1 KomupoBaHHBIX 3HaYeHUH PakTopoB (X1 1 X2) MOCTPOUTH TPU MAaTEMATHICCKUE 3aBUCUMOCTH:

1) muneitnoro Buna y=C1+C2x1+C3x2

2) nuHeinyo ¢ 3 dexramu B3aumoeitctus y=C1+C2x1+C3x2+C4x1x2

3) kBagparudeckyro y=C1+C2x1+C3x2+C4x12+C5x22+Co6x1x2

3. Ucnonp3ys nmony4deHHbIe AByX(aKTOPHBIE YPaBHEHHS IIOCTPOUTH IIECTh OJHO(DAKTOPHBIX 3aBHCUMOCTH IIyTEM ITOJICTAHOBKH
(UKCUPOBAaHHBIX 3HAUCHUIN OJTHOM U3 MEPEMEHHBIX B KOJTUPOBAHHOM BHJIC:

1. Jluneitnoe npu x2=K1

. JIuneitnoe npu x2=K2

. JIuneitnoe ¢ 3¢ dexrom B3aumoaeiicTeus mpu x2=K1

. Jluneiinoe ¢ a¢dexrom B3aumoeiicTBus mpu x2=K2

. KBagpatmueckoe mpu x2=K1

. KBagpatuueckoe rpu x2=K2

. Ha ocHOBaHMH TOJTy4eHHBIX OTHO(DAKTOPHBIX 3aBHCHMOCTEN IIOCTPOHUTH UX TpadHueckue 0TOOPasKeHHUSI.

. [Ipoananu3upoBaTh Bee nosryueHue rpaduyeckrue 3aBUCUMOCTH U CIIENIaTh BBIBOJ] O BOBMOKHOCTH MCIIOJIb30BAHMUS TT0JTyYEHHBIX
YpaBHEHHH ISl OIIMCAHMUS SKCIIEPUMEHTAIBHBIX JaHHBIX. [IpH 3TOM HEOOXOIMMO YUHTHIBATH CTETICHb IPHOIVKSHUS PaCIEeTHBIX
3HaueHu# Yi, K 9KCIIepUMEHTABHBIM JJaHHBIM M CYMMBI KBaIPATOB OTKJIOHEHUH KaK0i TOCTPOSHHON MOISIH;

6. ITonyuennsie pe3ynbrars! (k03hdumuents (Ci); pacueTHsle 3HaUeHHS (Y); CYMMBI KBapaTOB OTKJIOHEHHI) U TpaduIecKue
3aBUCHMOCTHU CPABHHUTH C COOTBETCTBYIOLIMMHE JaHHBIMH, ONTYyYSHHBIMH B Ta00paTOpHBIX padotax Ne3 u Ned, u cienaTh BBIBOJ O
Pa3IHYMAX OCTPOSHHUS 3aBUCHMOCTEH € MCIOIBb30BaHIEM HAaTYPAIBHBIX U KOAWPOBAHHBIX 3HAYEHHUH ITepEeMEHHBIX.

TTopsiIOK BBITIOTHEHHS:

JlabopaTopHyIo pabOoTy BBIIOJIHSIOT HA IEPCOHATIBHOM KoMIbloTepe. Ilepes BhIIoNHEHUEM J1a00paTOpHOM paboThI, CTYAEHT AOJDKEH
MIOJTYYHUTH JIOMYCK K €€ BBITOJTHEHHIO. [IJIst ToIycKa K BBIIOIHEHUIO Ta00paTOpHOH paboTHI, 00yJaromeMycss He0OX0IHIMO
MOJITOTOBUTHCSI B COOTBETCTBHH C TEMATHKON PAOOTHI HCTIOJB3YsI METOJJMYESCKUE YKA3AHUS U TUTEPATyPHbIC HCTOYHUKH. BhIMOaHEHE
3aaHui 0(OPMHTH B BHJIE OTUETA TI0 JJAOOPATOPHOM paboTe C MOCIEAYIOIICH 3alUTO.

dopma 0OTYETHOCTH:

Pe3ynbTathl BBIMOMHEHUS paOOThI OTPAXKAIOTCS B OTYETE 110 JJabopaTopHoi padoTe. OTuer 1o 1abopaTOpHOH paboTe MOHKEH
coliepKaTh Ha3BaHUE PabOThI, 11eJIb, PE3YJIbTATHI BBITIOJIHEHHUS 3a]aHUi, BEIBOJI O JOCTHXKEHHUH TTOCTaBICHHOU 1ieiau. OTuer
odopmisiercs B cootBeTcTBUE ¢ TpeboBanusaMu ['OCT 2.105-95. KaxapiM 00y4arouMcs HHIUBUIYaJIbHO MPOU3BOIUTCS MOITOTOBKA
oT4eTa ¢ NOCIeAYIoLeH ero 3aluToM.

3agaHus A CAaMOCTOSITETBHON paboTHI:

1. I/ISy‘II/ITI) BOIIPOCHI, CBA3aHHBIC C KOAUPOBAHUEM IIEPEMECHHBIX;

2. VI3y4uTh BOIIPOCHI, CBSI3aHHBIE C BHIOOPOM BHa (GYHKLUH AJISI OTIMCAHHS YKCIIEPHMEHTAIBHBIX TAaHHBIX MHOTO(aKTOPHOTO
OKCIIEPUMCHTA IIPHU UCIIOJIb30BaHUN KOAUPOBAHHBIX 3HAYCHUI MEPEMCHHBIX

3. M3y4uTth BOIPOCHI, CBSI3aHHBIE C TOCTPOECHHEM OJTHO(DAKTOPHBIX YPaBHEHMI N3 MHOTO(AaKTOPHBIX 3aBUCHMOCTEN pa3IngHOTO BU/IA
TIOCTPOCHHBIX Ha KOAUPOBAHHBIX 3HAYCHUAX ITEPEMCHHBIX;

4. VI3y4uTh BOIIPOCHI, CB3aHHBIE C TIOCTPOCHUEM IrpadMIeCcKUX 3aBUCHMOCTE MHOTO()AaKTOPHOTO YPaBHEHUSI OTyYEHHOTO Ha
KOAMPOBAHHBIX 3HAYCHUAX IIEPEMCHHBIX Ha IIJIOCKOCTHOM r‘pa(l)llee;

5. M3yuuTthb BONpOCHI, CBS3aHHBIE C OLIEHKON MOJy4YEeHHON 3aBHCUMOCTH JJIsl OMMCAHHS YKCIIEPUMEHTAIBHBIX TAaHHBIX
MHOTO()aKTOPHOTO SKCIIEPHUMEHTA.

PexoMeHaanuu 1o BHITOJIHEHHIO 3aJaHUH U MOJTOTOBKE K 1a0OpaTOpHO# paboTe

3ananus BBIIONHAIOTCS B paboueil TeTpaau, B IPOU3BONLHON (hopme. BhINOIHEHHbIE 3aIIMCH B JAJIbHEHIIIEM MOTYT OBITh
WCIIONIH30BAHEI IIPH MOTYYSHUH JOIYCKa K BBITIOTHEHHIO JTa00paTOPHOIT pabOThI U ITPH €€ 3alIHTe.

JIJ1s1 IOATOTOBKY K BBINOJHEHHIO JIAOOPaTOPHOH paboThI, 00ydaroneMycst HE0OXOAUMO U3YUIUTh B COOTBETCTBHM C TEMATHKOI pabOThI
METOIMUYECKUE YKa3aHHs U JTUTePaTypHbIe HCTOYHUKH.
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JlaGoparopuas pabota Ne6

ITnanupoBanue MHOTO(aKTOPHOTO HKCIIEPUMEHTA U 00paboTKa ero pe3yabTaToB

Lesnp paboTsr:

OcBoeHHe METOUKH IJIAHUPOBAHMS SKCIIEPUMEHTA U IIOCTPOEHHUS 10 €T0 Pe3yIbTaTaM, MaTeMaTHIECKONH MOJETH OTpaskaromeit
BJIMSIHHE IBYX (DaKTOPOB Ha Pe3yIbTATUBHBIN ITOKA3aTeNb CUCTEMBI.

3ananue:

1. CocTaBUTb IUIaH HKCIIEPUMEHTA B KOJUPOBAHHBIX 3HAYEHUAX (MATPUILy IJIaHA), IO3BOJISIOLIMN CTPOUTH HETMHEHHBIE 3aBUCUMOCTH
HCCIIEIyEeMOT0 OTKIIMKA OT IBYX (haKTOpOB.

2. JIONOJHUTH MaTpUIly IUIaHa HATYypPaIbHBIMU 3HAYEHUSAMH (DaKTOPOB.

3. IIpoBecTH MBICICHHBIN SKCIIEPUMEHT U 3alIOJHUTH CTOJIOCL] OTKIMKA CHCTEMBI.

4. ITo nony4ueHHOMY HaOOpY IKCIIEPUMEHTAIBHBIX JAHHBIX MPEJICTABICHHBIX B BUE AEBATH 3HAYCHUH pE3yJIbTaTUBHOIO ITOKa3aTest
o0bekTa (V) 1 KonupoBaHHBIX 3HaYeHUH (akTopoB (X1 n X2) paccuntath K03 GHUIUESHTH! KBAAPaTHIECKOI 3aBUCUMOCTH.

5. Wcnonp3ys mony4eHHOe ABYyX(aKTOPHOE yPaBHEHUS MOCTPOUTH OAHO(AKTOPHBIE 3aBUCHMOCTH ITyTEM NOACTAHOBKU




(bUKCHPOBAaHHBIX 3HAUEHUH OJTHON U3 MEPEMEHHBIX B KOJUPOBAHHOM BHJIE.

6. Ha ocHOBaHMN MOTy4eHHBIX 0HO(GAKTOPHBIX 3aBUCUMOCTEH ITOCTPOUTH UX rpauIecKre OTOOPayKeHUsL.

5. Ilpoananu3upoBath Bce MOy4YeHue rpaduuecKie 3aBUCUMOCTH U CIIeNIaTh BBIBOJ O BO3MOXHOCTH HCIIOJIb30BAHUS ITOJIyYEHHOTO
YpaBHEHHMS U1 ONMCAHMS SKCIEPUMEHTAIBHBIX JaHHbIX.

[Tops0K BHIIOJIHEHUS:

JlaGopaTopHy0 paboTy BBIOJIHSIIOT HAa IEPCOHANIEHOM KoMITbioTepe. [lepe/ BhIoIHeHHEM 1a00paTOPHOM paboThI, CTYICHT JIOJDKEH
MOJIYYHTB JIOIYCK K €€ BBIIOJIHEHUIO. JIJ1s 1oImycKa K BBIITOJHEHHUIO JIAO0paTOpHOH paboThl, 00ydaronieMycst Heo0X0auMo
MIOJATOTOBUTECS B COOTBETCTBHH C TEMaTHKON PaOOTHI UCTIONB3YSI METOJMYECKUE YKA3aHUS U JIUTepaTypHbIe HICTOYHUKH. BhimonHenne
3aJaHuil 0(OPMHUTE B BUJIE OTYETA 110 JIAOOPATOPHOM pabOTe € MOCIEAYIOIIEH 3alUTOMH.

dopma OTYETHOCTH:

PesynbTathl BBINOIHEHUS padOTHl OTPAXKAIOTCS B OTYETE MO JIabopaTopHOii padore. OTuer 1o 1abopaTtopHoii paboTe 10JKEeH
coJiepKaTh Ha3BaHUE PabOTHI, 11eJ1b, PE3YIbTAaThl BHITOJHEHHS 33JaHUH, BEIBOJ O JOCTH)KEHHUH MOCTaBICHHOM 1enu. OTdeT
odopmisiercs B coorBeTcTBUH ¢ TpeboBanusaMu ['OCT 2.105-95. KaxnpiM 00y4aromuMcs HTHIMBULYaJIbHO TPOU3BOJUTCS ITOITOTOBKA
OTYeTa C MOCIEAYIONIEH ero 3aluToH.

3amaHus 175l CaMOCTOSATENFHOM paboThI:

1. I3y4uTh BOIPOCHI, CBSI3aHHBIE C TTIAHUPOBAHUEM MHOTO()AKTOPHOTO SKCIIEPUMEHTA;

2. V3yuuth BONPOCHI, CBSI3aHHBIE C BHIOOPOM HHTEPBAJIOB BAPHLHPOBAHUS UCCIIEJyeMbIX (haKTOPOB;

3. M3yuuthb BONpOCHI, CBSI3aHHBIE C BEIOOPOM BUIa DYHKIHH JUTS ONHCAHUS SKCIIEPUMEHTAIBHBIX JaHHBIX IBYX()aKTOpHOTO
IKCIIEPUMEHTA;

4. V3yuuTh BONPOCHI, CBSI3aHHBIE C TOCTPOCHUEM OJHO(DAKTOPHBIX yPaBHEHUI U3 ABYX(aKTOPHOTO KBaIPaTUIECKOTO YPaBHEHUSI.
PexoMeHaanuy 1o BHIMOJIHEHUIO 3a1aH|i U TIOATOTOBKE K J1abopaTopHO# pabore

3anaHus BBIOJHSIOTCS B paboueii TeTpaau, B IPOU3BOJIBbHOM (hopMme. BhInoHeHHbIE 3aMCH B JAIbHEHIIIEM MOTYT OBITh
HCIIONIB30BAHBI IIPH MOTYYSHUH JOIYCKa K BBHITIOIHEHHIO JTa00paTOPHOIT pabOTHI U ITPH €€ 3alIuTe.

J111s MOATOTOBKH K BBITIOJIHEHHIO J1a00PaTOPHOI paboThI, 00yUaroIeMycsi HEOOXOIUMO U3Y4UTh B COOTBETCTBUU C TEMATUKOH pabOTHI
METOIMYECKUE YKa3aHHs U JTUTePaTypHbIe HCTOYHHUKH.

Meroaudeckue ykazaHUs 110 BBIIIOJIHEHHUIO pedepaTta

Lenpio pedepara sBIsIETCS MOTyYeHNE HABBIKOB IUTAHUPOBAHMUS, IPOBEIECHHS SKCIIEPHIMEHTA U TIOCTPOCHHUS 10 €r0 JaHHBIM
MaTeMaTHYECKOH MOJIeNH, OTpaXkalolel 3MEeHEeHHe CBOMCTB (XapaKTepPUCTHK, BEIXOJ0B) 00BEKTa UCCIEIOBAaHUS B 3aBUCUMOCTHU OT
PELEeNTYPHBIX, TEXHOJIOTUUECKUX IPUPOJHO-KIMMATUUECKUX U IPYTHX (PaKTOPOB.

B xone BemosHeHNs pedepaTa JOMHKHBI OBITH PACCMOTPEHBI 00IIMe TPHHITHITH IIOCTPOCHHS M UCTIONb30BaHMS MATEMATHIECKHX
Mojienel, BbIOop 00BEeKTa HCCIeI0BaHUS U (haKTOPOB BIMSIOIIUX HAa CBOMCTBA 3TOr0 00BEKTa, INIAHUPOBAHHUE U IIPOBEICHUE
SKCIIEPUMEHTA, MOCTPOSHHE MATEMAaTHIECKOH MOJIENH 110 SKCIIEPUMEHTAIBHBIM JaHHBIM U aHAIM3 00beKTa UCCIIEA0BAHUS 1O
MOJTy4€HHOW MOJIENH.

Pe3yspTaThl BEIIONHEHUS PA0OTHI JOJDKHBI OBITH MIPEICTABICHBI MOSCHUTENBHON 3anuckoil. [losicHuTenpHas 3anucka pedepara —
TEKCTOBBIN JTOKYMEHT, KOTOPBIH COIEPKUT CHCTEMAaTU3UPOBAaHHbIE JaHHBIE O BBHIIIOJIHEHHOM pedepare, ONUCHIBAET €ro Pe3yIbTaThl U
BBIBOJIBI.

OdopmiieHre NOSCHUTEIBHON 3aIUCKH JOJDKHO YIOBICTBOPSTH CIEAYIOIUM TPEOOBaHUAM:

CTpyKTypHBIE 3JIEMEHTHI: TUTYJIBHBIN JIHCT; 3aJJaHue; CO/IepKaHue; BBeJeHUE (pa3neln 0e3 HyMepalyH); OCHOBHAS 4acTbh, pa30uTas Ha
pa3zaessl, Moapas/elibl, IyHKTHI U T.JI., IPOHYMEpPOBaHHbIe apaOCckuMu Iudpamu; 3akiaroueHne (pasaen 6e3 HyMepauuH); CIIMCOK
WCIIONIb30BAaHHBIX HCTOYHUKOB HEe MeHee 3 (pazzen 0e3 HyMepalun); IPUIOKESHUS.

IMosicHuTenbHAs 3a1MCKa JOKHA OBITh BRIONHEHA Ha 20-25 cTpanunax ¢popmara A4.

Drarsl BEIIONHEHUS pedepara:

- paboTa c TEOPETUUECKUM MATEPHUAJIOM I10 IIPEIOKCHHON TeMe, ¢ PUKCHPOBAHUEM UCIIOIb3YEMbIX HCTOUHHUKOB;

- pa3paboTKa CTPYKTYPHI JOKYMEHTa, TPOU3BEACHHE HEOOXOJUMBIX PACUETOB U COCTABIICHHE CXEM;

- crada pedepaTa Ha IPOBEPKY MPENOaBaTEIIIO;

- nopabotka pedepara;

- 3amuTa pedepara.

CamocrostenbHas paboTa 00yJaroIuXcst:

ITpopaboTKka OCHOBHO#! M IOIIOJIHHUTENBHOM JIUTEPATyPbl, TEPMHUHOB, CBEACHHUH, TPEOYIOLINXCS IS 3AOMUHAHHS 1 SBIISIIOIIHXCS
OCHOBOIIOJIATAIOLINMH B TeMe/paszeinie. KoHCeKTpoBaHue POYNTAaHHBIX IUTEPATYPHBIX HCTOUHHUKOB. [IpopaboTka MaTepuasoB 1o
M3y4aeMOMY BOIIPOCY, C HCIIOJIb30BAHUEM PEKOMEHIYEMBIX PECYpCcOB HH)OPMALIMOHHO-TEIEKOMMY HUKAIIMOHHOMN ceTH «HTepHeT».
BeinonHenue 3a1anuii npenogaBaress, HeOOXOAUMBIX JUI HOATOTOBKH K YYaCTHIO B MHTEPAKTUBHOW, aKTHBHOW, HHHOBAIIMOHHBIX
(opmax 00ydeHHUsI 110 U3ydaeMOii TeMe.

[ToxnroroBka k 3auery:
[Tpu noAroToBKe K 3a4eTy HEOOXOIMMO OPUEHTHPOBATHCS HA KOHCIICKTHI JICKLIUH, PEKOMEHIYEMYIO JINTEPaTypy, UCIIOJIB30BaTh
peKOMeHTyeMble pecypchl HH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTH «IHTepHeT».
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