MuHHCTEPCTBO HAayKH U BbICLIEro o6pa3oBanus Poccuiickoii Denepauun
(henepasnbHOE rocynapcTBeHHOE GrOKETHOE 06Pa30BaATENBHOE YUpeXAeHHe BbICLIEro 0Opa3oBaHus

«HOBOCUBHUPCKHUI I'OCYIAPCTBEHHBIN APXUTEKTYPHO-CTPOUTEILHEII
YHUBEPCHUTET (Cuberpun)»

JOOKYMEHT NOANNCAH
SNEKTPOHHOW MOAMNUCHIO

202:derpani20
CepTudmkat: 3E878D66E6D7A8926A81E172BC3CD3FC 3 Poggnn 1 osoe S5
Bnapeneu: ®rb0Y BO «HIFACY (CUBCTPUH)» e
3aseayowmin acnupaHTypol bapteHbesa EkaTepuHa AHaTonbeBHa

Jeiicteutenen: ¢ 21.02.2022 fo 17.05.2023 Ne 000018510 B DUOC

PABOYAS ITPOI'PAMMA JIACIATLINHBI

O6p2160TKa IKCIEPUMEHTAJIbHBIX JaHHbIX, nnaHy]pOBaHue BKCHepHMeHTa, MOCTPOCHHE MaTeMaTHYEeCKOM MOAECIHu
(monHoe HaMMEHOBAHHE IMCLMIITHHBI)

08.06.01 TexHrKka ¥ TEXHOJIOTHH CTPOHTEIHCTBA / BonocHabikenne, kaHanu3auus, CTpOUTENBHbIE CHCTEMBI
OXpaHbl BOJAHBIX PECYPCOB
(nanmenosanue (1) OOIT (HanpasneHHOCTH/MPOGKIIDL))

lop ravana peanusanun OOII 2020

®opma obyueHuns OYHasl, 3a04Has

MOATOTOBKA KaJpoOB

BbICLIEH
Yposenb o6pazoBanus kBunpukauun  CraTyc AHCHHILIHHBI BapuaTHUBHas YacTh
Kadgenpa M PaxyabTeT OUUT Kypc 2
Paspabotunxu:
JIOMKHOCTB VueHas cTeneHs, y4eHOe 3BaH1e ®HUO
3aBeyoluii kadenpoii A-p Gu3.-mar. Hayk, npodeccop Bockoboiinukos 1O.E.

PaGouas nporpamma o6cy»xaeHa U oaoGpeHa Ha 3acefaHuu kadeapsl [IM
«27» anpaps 2020 r. ITporokon Ne 5 of 27.01.2020

3aseayrowuii kadeapoii [IM ockoboiinukos FO.E. /




1. MACITOPT PABOYEM IIPOI'PAMMBI JAUCITUTTIIINHBI
Tabnuua 1.1 OcHoBaHWe 1ist peanyu3aLuy AUCLUILIMHBI

Kox HanpapneHus MOAroToBKK/ CreLUanbHOCTH

08.06.01

Harnpasnenve noaroToBku/ cneLuanbHOCTh

TexHHKa U TEXHOJOTUH CTPOUTEJILCTBA

YposeHb oOpa3oBaHus

Hoxroroska Kagpos Beicweii Ksanudukarpu

"o pazpaboTki/06GHOBIEHHS

2020

Tabnnua 1.2 CTpykTypa AMCUMITIMHBI B COOTBETCTBHH C y4eOHBIM TJIaHOM

Brapr yueGHol paboTl, BIloUas caMoCTosTENbHYIO ®opma 00yuenus:
pabory o0y4alOUXCs U TPY10eMKOCTb JUCLIATLTMHBI OYHas OYHO-330YHas 3a04Has
TpynoemkocTb IMCUUNIUHBL 3a4YE€THBIX €AUHHIL] 1 1
aKaJeMHUYeCKUX
36 36
4acoB
Konrakrnas pabota, |Ayauropuas JIEKLUH 8 2
yac NPaKTHYECKHE
P 10 4
3aHATUS
nabopaTopHbIii
NPaKTHKyM
Breaynurophas
CamocrosTenbHas pabora, yac 18 30
Tabnuua 1.3 GopMbI KOHTPONIA JUCLUTUTHHBI
Cemectp ®Dopma 00yueHus:
1 (hopMa KOHTPOJIst ouHas OYHO-3a0YHas 3a04Has
NEePHOIbl KOHTPOJIS 3 cem 3 cem
3K3ameH (bl)
3a48T (bl) 3 cem 3 cem
KypcoBas pabora
KypPCOBOU NpOEKT
MHIWBHyalbHOE 3a]aHie (KOHTpOJIbHas paboTa) 3 cem 3 cem
Tabnuua 1.4 Bunbl camocTosTenbHOM paboTl
. ®opma 0byueHus
Bua camocrosTensHoM paboTh Bun zansaTus Tun nepuona
OYHasi OYHO-3a04Hasi | 3ao04Has
Teoperuueckoe
Ionrorosxa K JekuusIM Jlexuuu
o0yueHue 4 8
[lonroroBka K npakTHueckum Teoperuueckoe
[IpakTHueckue
3aHATHIM o0yyeHue 6 14
BrinonHeHHe KOHTPOJILHOM Teopetuueckoe
= KontposbHas
paboThl obyueHue 6 6
I . 3aver OK3aMeHallMOHH
OJI'OTOBKA K 3a4e q
. Ty bl€ CECCUU 2 2
Uroro 18 30




2. OEJb OCBOEHUS JUCITATLIMHBI

2.1. esb 1 3212498 OCBOCHHS NHCHHILIHHbI

I Tlokasarh HEOOXOMMOCTh HCTIOIB30BAHMUS U 3 (EKTHBHOCT COBPEMEHHbIX aJITOPUTMOB MEPBHYHO
06paboTKH SKCMIEPUMEHTAILHBIX JaHHbIX.

2. ToxasaTh HeO6XOAUMOCTb U 3 (DEKTUBHOCTb HCTIONB30OBAHHS COBPEMEHHBIX METOJOB IUIAHUPOBAHMS
OKCIEPUMEHTOB /1l 3 EKTUBHOTO MOCTPOCHUS MOAENEH PAsTHUHBIX (PHUIHKO-TEXHHUECKHX TNPOLIECCOB.
3. Jlatk cucTemMaTHyecKHe 3HaHUs METO0B MOJIEITHPOBAHHS (pHM3MKO-TEXHHYECKUX MPOLIECCOB.

4. Visyunts npuMeHeHue MareMaTHueckoro nakera MathCAD B pelIeHHH 3a1a4 MaTeMaTHYECKOro
MOJE/TUPOBAHMSI.

3aJjauu OCBOEHHS AUCHHUITIUHBI:

1. 3naTh peanu3anuio COBpeMEHHbIX QITOPUTMOB NMEPBUYHOM 00PabOTKHU SKCIIEPHMMEHTATbHbBIX NaHHBIX B [TAKETE
MathCAD.

2. 3HaTh OCHOBBI YHCIICHHBIX METOIOB PELLICHHS OObIKHOBEHHbIX nuddepeHLHaNbHBIX YPaBHEHHIA.

3. 3nats Qpynkuun MathCAD, no3onsiouiye nocTpoUTh peLueHust OObIKHOBEHHBIX AU((hEPEHIIMATBHBIX
YPaBHEHUIA.

4. 3HaTb OCHOBHBIE MaTEMaTH4YE€CKHUE MOIEIIH, obacTy ux HCII0JIb30BAHHUA U 3Tallbl MATEMaTHYECKOrO
MOJACITMPOBAHHS.

S.3HaTh H YMETb NPUMEHATb OCHOBHbIE METObI IUIaHHPOBAaHUS SKCIICPUMEHTA.

6. 3HaTh M yMEThb HCIONB30BATh OCHOBHbIE METO/bI HMHUTALIMOHHOTO MOJIEJIMPOBaHUS (PUBHKO-TEXHHUYECKUX
MPOLIECCOB.

7. YMeTb IPUMEHUTh MaTeMaTHueckuii naker MathCAD B PELICHHH 3a[]a4 MaTEMaTHYECKOrO0 MOAETUPOBaHUS.

8. YMeTh HCIOb30BaTh METOAbI MATEMATUUYECKOIO MOJCIIHPOBaHUS B aHAJIM3€ peaJIbHbIX TMPOLIECCOB B
TCXHHWYECKHX }/CTPOI‘;ICTBaX H CHCTEMax.

2.2. [lepeyenn NJIAHAPYEMBIX Pe3yJIbTATOB 0GYUeHHsI 10 ANCHANIHHE (Moay.TI0), COOTHECEHHBIX C
H2HHPYEMbIMH Pe3y/IbTaTAMH OCBOEHHS 06pa30BaTe/IbHOI MPOrpaMMbI

Jlannas nucuMniMHa HaueneHa Ha GOPMMPOBAHUE CEAYIOIMX KOMIETEHIIH (B COOTBETCTBHH C y4eOHBIM
[JIAHOM, YTBEPIKAEHHBIM PEKTOPOM):

Tabnwnna 2.1 Kapra dhopmupoBaHust KOMNETEHLMH [0 AUCLMIIMHE

Kon u conepxanue PaciundpoBka KOMIETEHLMH 10 KOMIIOHEHTaM
kommneTeHuuu (no ®Iroc ) (3HaTb, yMeTb, BIIALIETH)
IUIsl peain3yeMOH IUCLIMTUTHHBI
1 2
OIK-2 BnageHue KyJbTypoi HayuHOro 3HATh: COCOObI MOTYYEHHs HOBBIX BO3MOXKHOCTEH Hay4YHOro
MCC/ie/I0BaHUsl B 001aCTH CTPOMTENBCTBA, B TOM [HCC/IEAOBAHUA C MCTIONb30BAHUEM HH(POPMALIHOHHBIX
YMClIE C MCTI0JIb30BAHHEM HOBEMILIMX TEXHOJIOTHi
HH(OPMALHOHHO-KOMMY HUKALIHOHHbIX YMETb: MPUMEHATh MHYOPMALIMOHHbIE TEXHOJIOTHH Ha MPAKTUKE
TEXHONOr Ui JU1sl TIONTyY€HHsI HOBOH Hay4HOH MH(pOpMaLuu
BJIQJIETh: TEOPETHYECKUMH 3HAHUSMH U NIPAKTHYECKHUM OIBITOM
AJIsl KCTIOJIb30BaHMs! MHHPOPMALIMOHHBIX TEXHOJIOTHH B
WCCJIEI0BATENIbCKON AEATENbHOCTH
OTIK-4 CnocobHocTh k npoteccHoHanbHOMN 3HaTh: OCHOBBI MH()OPMALIMOHHBIX TEXHOJIOIHM; MPUHLIMIIBI
SKCIIyaTalMi COBPEMEHHOI0 OpraHu3allii CaMOCTOATENbHOMN NesATENbHOCTH; OCHOBHBIE
MCCIIEI0BATENBCKOTO 000PYI0BaAHMS U TOJIOXKEHHsI IPABOBBIX OCHOB YNPaBJIE€HUs TOKYMEHTALMEN U
npubopos apXMBaMH B OCHOBHBIX 3apyOe)KHbIX CTpaHax
YMETb: HCIOJIb30BaTh Ha MPAaKTHKe HH()OPMALIMOHHBIE
TEXHOJIOTHH [IJ1sl IPUMEHEHHS] HOBBIX 3HAHUW U YMEHHIA, B TOM
4KCIie B HOBBIX 00JIaCTSIX 3HAHHM, HEMOCPEICTBEHHO He
CBA3AHHBIX CO c(pepoii AesATeNIbHOCTH




BJAAETh: CIMOCOOHOCTHIO CaMOCTOSTEJIbHO HpHO6pCTaTb C
INMOMOLIBKO l/lH(l)OpMa[IPIOHHLIX TEXHOJIOTUH U UCTIOJIE30BATh B
HpaKTH'{eCKOﬁ ACATCJIbHOCTH HOBbLIE 3HAHUS U YMEHUS, B TOM
Yyucle B HOBBIX 00/1aCTAX 3HaHHﬁ, HEMOCPEACTBEHHO HE
CBA3aHHBLIX CO CCbCpOﬁ ACATCJILHOCTH; METOAAMM H IIpUEMaMHU

TUIAHUPOBAHHS M OCYILECTBICHUS HAYYHO-HCCIEA0BATENbCKUX
U3bICKAHUH

[1K-2 T'oTOBHOCTh K MHHOBALIMOHHOM, 3HATh: OCHOBHbIC MPHUHLIMIBI OPraHU3aLUK¥ MHHOBALIMOHHOM,
Hay4HO-HCCIIEI0BATEIBCKON U U3BICKATENbCKOM |HAYYHO-MCCIIE0BATENBCKOM U H3BICKATENbCKOM JeATEIbHOCTH
ACSATEITLHOCTH M0 COOTBETCTBYIOLEMY 10 BIOPaHHOMY HAIPAaBJIEHUIO TTOArOTOBKH

HAMpPaBJICHUIO MOArOTOBKH YMETb: HCMOJIb30BATh OCHOBHBIE NPHHLIUIBI OPraHU3aLuH

HHHOB&HHOHHOﬁ, Hay4HO-HCCIIEN0BATEILCKOH U
M3BICKATENIbCKOM JIeITEILHOCTU B KOHerTHOﬁ ACATCIIbBHOCTH

BJ1aJ€Th. HaBBIKAMM OpraHU3alluH HHHOBauHOHHOﬁ,
Hay4YHO-HCCJIE0BATEJIbCKONH M U3LICKATEILCKOM ACATEIIBHOCTH
no Bbl6paHHOMy HarpapJICHHUIO IOATOTOBKH

Tabnuua 2.2 XapakrepucTika ypoBHel 0CBOSHHS AMCLUILIHHDI

Y poBeHb OCBOEHHMS XapaxrepucTuka
1 2

Ioporossiii JIOCTHIHYTBIA yPOBEHb OLIEHKH PE3yJIbTATOB 00YH4eHHs [I0KA3BIBAET, YTO CTYASHT

(Y1OBNETBOPUTENBHO) obnazaer HeO6XONUMOM CHCTEMOM 3HAHUH U BNAJEET HEKOTOPHIMH YMEHHUSAMH 110
AMCLIMILIHHE, CIOCOOEH MOHUMATh U HHTEPIIPETUPOBATH OCBOSHHYIO
uHpopMaIHIO.

[TponBunyTHIiA HoCTUrHYTBIA ypOBEHDb OLIEHKH PE3y/IbTATOB 00yH4€eHHs! OKA3bIBAET, YTO CTYAEHT

(xopowwo) MPOAEMOHCTPUPOBAII IIIy6OKKME MPOYHbIE 3HAHHS M PA3BUThIE MPAKTHYECKHE

YMEHHs U HaBBIKH, MOXKET CPaBHUBATh, OLCHUBATH U BbI-OMpPaTh METOMbI
pelIeHus 3afaHui, paboTaTh Lie/IeHaNpPaBIeHHO, HCIIONb3ys CBA3AHHBIE MEXCIY
coboi opMsI MpeacTaBieHks HHPOPMALIHH.

YrnybneHHbik JIOCTUTHYTBIH ypOBEHb OLIEHKH PE3y/IbTATOB 00YUEHHs CBUETENBCTBYET O TOM,
(oTnu4HO) UYTO CTYAEHT crocobeH 06061waTh U OLEHHBATh HHOPMALIMIO, NIO-TyYEHHYIO Ha
OCHOBE MCCIIEI0BaHUs HECTAHJAPTHOH CUTYALIMH; HCIIOIb-30BaTh CBEACHHS U3
Pas/IMYHBIX HCTOYHHUKOB, YCIIELIHO COOTHOCS MX C MPEATOKEHHON CUTyaLHeH.

[Iprimeuanue.

1. KonuyecTBeHHbIe OKa3aTe/H YPOBHS OCBOGHHS AUCLMILTMHBI O0YUAOUIMMHCH, PEICTABICHHDIE B
KosioHKe 1, sBysitoTCs 6230BBIMH.

2. Tlo pewennto kadenpnbl Ha ocHose [To103KeHH|s O peHTHHIOBOI cucTeMe cTynentos HTACY

(CubcTpun) v npu cornacoBanuu ¢ npencenareneM YMK dakynbrera cucTeMa GalibHOIO OLIEHMBAHUS U &
KOJIMYECTBEHHbIE NIOKA3aTeNs MOTYT ObITh H3MEHEHHI.

2.3. Mecto qucuMnIMHbL (MOIYNs) B CTPYKTYPE OCHOBHO#M 06pa30BaTeNbHOM MPOrpaMmbl
Mzyuenne nucuunimnb «O6paboTka IKCIEPUMEHTAIbHBIX JAHHBIX, IAHUPOBAHHE SKCIIEPUMEHTa,
MOCTPOCHHE MaTeMAaTHYECKOH MOAENM» OCHOBAHO HA 3HAHMSX, YMEHHSIX M HaBbIKAX, MONYYEHHBIX TIPH U3yUEeHHH
MPENUIECTBYOWMX H COMYTCTBYIOLMX AUCLMILUIMH U HEOOXOAUMO /71 OCBOEHHS MOCIIENYOIHMX AUCLIUIIIHH.
Tadnunua 2.3 - TpegumecTByiolye, COMyTCTBYIOIME M MOCTENYIOIIHE AUCLUIIHHbI

CraTryc IHCUHMMIIMUHBI 110
YC AHeH Cemectp
Ne 1/ VII HanmeHOBaHWe IUCUMIIIUHBI U
o n/n
(6a3oBas/BapuaTnBHas), (dopMupyemMble KOMIETEHLIUK
O o3 3
npaktuka, A
1 2 3 4 3 6
Hpeouwecmeyronjue oucyunnunot:
J bazoBast yacth 1 1 Metoanka ¥ METOAOOTHSl HAYYHOTO MCCIIE0BAHMS
(OIIK-4)
2 BapuaruBHas yacth 2 TeopeTnyeckre OCHOBbI SKOHOMHUECKOM OLIEHKH
npoekTHbIX peruenui (ITK-2)




TNocynapcreenHas
MTOrOBas aTTecTalys

1,2

Hayuno-uccnenosarensckas nesrensHocts (ITK-2)

Conymcmeyloujue oucyunaunsi:

1 ba3zoBast yacTs 3 3 Ilenaroruueckas AesTENBHOCTD B BBICLIEH LIKOJIE
(OIIK-2)

2 BapuarusHas yacTe 3 3 CoBpeMeHHbIH MaKeT KOMIMBIOTEPHBIX MPOrPaMM s
pewenus ctpoutenbHbix 3a1a4 (ANSYS) (OITK-2,
OIIK-4, ITK-2)

3 BapuarupHas yacts 3 Teopernueckue 0CHOBbI 9KOHOMMUYECKOH OLIEHKH
npoekTHbIX pewenuii (ITK-2)

4 BapuaruBHas yacth 3 3 [NaTenTOBaHME PE3yNIBTATOB HAYYHBIX HCCIIEAOBAHMIA
(OIIK-2)

5 I"ocynapcTeenHas 3

UTOroBas aTrecralus

Hayuno-uccnenosarensckas nesrensHocts (ITK-2)

Obecneuusaemoie (nocnedyouyue) oucyunaumst

1 BapuaruBHas yactb 4,5 6,7 TennocHabxxeHue, BEHTUIALIUS, KOHAMLIMOHUPOBaHHE
BO3/lyXa, rasocHabxenue u ocerenue (IK-2)

2 BapuarusHas 4acThb 6,7 5,6 CoBepLIeHCTBOBaHHE MPOLIECCOB W ONTHMHU3ALUS
pexxumoB TemiocHabxkenus (I[MK-2)

3 BapuaruBHasi yacTb 4,5 6,7 BonocHabxxeHne, kKaHaM3aUus, CTPOUTENBHbIE
CHCTEMbI OXpaHbl BOAHBIX pecypcoB (ITK-2)

4 BapuarusHas yacTb 6,7 5,6  |CoBeplueHCTBOBaHHE NMPOLIECCOB M ONTHMH3ALIHS
PEXHMMOB OTOIMJICHHS, BEHTHIILMU U
KoHauuMoHupoBaHus (I1K-2)

5 BapuaruHas yacThb 4,5 6,7 ['iapoTtexnuueckoe crpourensetso (ITK-2)

6 BapuarusHas yactsb 6,7 5,6 Mertoap! ourctky npupoausix o (ITK-2)

7 BapuatuHas yacth 6,7 5,6 ['nobanbHble NpobaemMbl OYUCTKHM CTOYHBIX BOJ U
obpabotku ocankos (ITK-2)

8 BapuaTtuBHas yacTs 4 4 ITpumenenne 'MC u BIM texuonoruii B
HCCJIEIOBATEbCKUX 3a/1a4aX rpafioCTPOUTENLCTBA
(OIIK-2, OIIK-4, TIK-2)

9 BapuaruBHas yacts 6,7 5,6 Bo10X035HCTBEHHOE M I'HAPOIHEPreTHYECKOE
ctpoutenbeTBo (1TK-2)

10 BapuaTtuBHas yactb 6,7 5,6 ['uppoaunamuka norokos. Ilpukiaauas teopus
TypOynentHoctH (ITK-2)

11 BapuaruBHas 4acTb 4 TeopeTnueckue OCHOBbI SKOHOMHUYECKOM OLIEHKH
npoekTHbIX peweHuit (I1K-2)

12 BapuaruBHas yactb 6,7 I'vnpaBnyka u umxeHepHas ruaposorus (ITK-2)

13 [TpakTuku 6 8 [IpakTHiKa Mo nonyyeHHIo NpoheCCHOHANBHBIX YMEHHI
H ONbITa NPO(ECCHOHANIBHOMN AEATENLHOCTH (B TOM
yucie negaroruueckas): HayuHo-opranusanyonHas
(TIK-2)

14 I"ocynapcTeenHas 4,5, 6, Hayuno-uccnenosarensckas aesrensHocts (ITK-2)

UTOroBas aTTecTalus 7
15 I"ocynapcTBeHHas 8 [Toaroroska Hay4yHO-KBaNU(HKALUOHHON paboThI
WTOrOBas aTTeCTALIMS (auccepTaLy) Ha COUCKAHHE YYEHOM CTENEHH
kaHauaara Hayk (TTK-2)
16 ®DaKynbTaTUBHbIE 8 10 DakynbTaTUB BbIycKatolLei kadenpsi (ITK-2)
JMCLIMTUTHAHBI
17 8 10 IIpencraBieHne Hay4HOro JOK/Iana 06 OCHOBHBIX

pe3yJibTaTax MoAroTOBICHHOM
Hay4HO-KBaJIM(UKALMOHHOM paboThl (IuccepTaLm)

(OIIK-2, OIIK-4, [TK-2)




3. COIEP)KAHWE JUCIUILINHbI

3.1. Tembl y4eOHol AHCHMIIHHBI (JIEKUHOHHDbIE 3AHATH)
Tabnuua 3.1 TeMbl NEKILMOHHBIX 3aHATHIA

KonuuectBo uacos no popmam
00y4eHus

HaumeHnoBanue Konr. pa6 Cawm. pa6

No n/n pasacna Tema u comeprkaHHe TEKLMOHHOTO
h JUCLMIUTHHDI 3AHS-THS
(Mo-nyns)

3a04yHas

W | OYH.-3a04YHad
S\ | 3a04YHaA

& | OYyHad
| O4YHasa

i 2 J

Q0 | OYH.-3a04YHas

o

IlepBas rpynna ouHasi popma (3 cemecTp), 3a04Has
nepuosga ¢opma (3 cemectp)
arrecTanuM (3auer)

—

OKCEepUMEHT U Du3MYECKUH IKCTIEPUMEHT, TEOPHS 2 1
nJIaHUPOBaHUE M3MEPEHHUH U OCHOBBI 00paboTKH
9KCNEpUMEHTA 9KCIIEPUMEHTAJIbHBIX JaHHBIX,
NJIAHUPOBAaHUE SKCTIEPUMEHTA.
HcrouHuku norpeiHocTel B
skcnepumMenTe. OCHOBBI TEOpUH
U3MEPEHUH B 3KcniepuMeHnTe. JIMHeHHbIe
AJITOPUTMBI (PUIIBTPALIMK LIYMOB.
Henunelinpie anroput™sl GpuasTpauuu
LIyMOB. AHOMaJIbHbIE UBMEPEHHUS: HX
NPUPO/A U aJITOPUTMBI, UX YCTPaHEHHE.
Peanuzauus anroputMoB QuiasTpauuu B
nakere MathCAD. Cratictuueckas
00paboTka SKCTIepUMEHTANILHBIX JAHHBIX:
BBIYMCJIEHHUE YHUCIIOBBIX Xap-K.

2|PerpeccroHHble IMTocTpoeHue napHo# perpeccHOHHOMN 2 1 1
MOZeH mozesu. OnpezneneHue NapHoOi perpeccuu
¥ OCHOBHBIE 3a/1a41 MOCTPOEHHUS MAPHOU
perpeccu. Jlunelinas napHas perpeccusl.
Brruncnenune oueHok ans koahduLreHToB
JIMHEHHOMN NMapHOH perpeccHd Ha OCHOBE
METO/Ia HAMMEHbLIHX KBaZpaToB. Y CJIOBHUS
["aycca-MapkoBa U CBOICTBa MOJTyYEHHBIX
oLeHOK. MiHTepBanbHbIe OLEHKH 1S
K03()ULMEHTOB TMHEHHOM NapHOH
perpeccuy.

3 |PerpeccuonHbie [TocTpoeHHe MHOXKECTBEHHOM 2 1 1
MOJIENH perpeccHoHHO Moaenu. OnpeneneHue
MHO>XECTBEHHOH PErpecCUd U OCHOBHbBIE
3a/1a4M NIOCTPOSHUSI MHOXKECTBEHHOM
perpeccuu. JIuHelHas MHO)KECTBEHHas
perpeccusi. Beruucnenue oueHok A

K03 (PULIHEHTOB THHEHHOM
MHO>KECTBEHHON PErpeccuy Ha OCHOBE
METO/[la HAMMEHBLIMUX KBaJpaTOB. Y CIIOBUS
["aycca-MapkoBa U CBOMCTBa MOTyYEHHBIX
oLieHOK. MiHTepBanbHble OLEHKH 115

KO3 (PHULIMEHTOB.




41 Iuddepenumansusie | JuddepeHunansHbie MaTeMaTHUECKHE 2 1
MOJenH mozend. Bunel nuddepenupanbrpix
MaTeMaTHYEeCKUX MOJEIIEH.
JluHaMHYecKHUe MOJENH CUCTEMBI C
TeIJIOBbIAENeHHEeM. MaTeMaTuyeckue
MOJIEJIH, IPUBOASLLHME K CHCTEME JKECTKUX
nuddepeHLnanbHbIX ypaBHEHHH.
PenieHne o6bIKHOBEHHBIX
nuddepeHIuanbHbIX ypaBHEHHUI B nakeTe
MathCAD. Mogenu aruHamMuueckux
CHCTEM B NPOCTPAHCTBE COCTOSHMIA.
HNmuTaumonHoe MoaenupoBanue
JUHAMUYECKUX CHCTEM.
HTOI'o 8 2 4
Ilepsas rpynna
nepuoaa
arrecTanuH (3a4er)
Wroro 8 2 4

3.2. IlpakTuuyeckue H CEMHHADCKHE 3aHATHS H HX COAEPKAHHE
Tabnuua 3.2 Tembl NpaKkTHUECKUX 3aHSATHH

KonnuecTBo uacos no popmam
o0yueHus
HaumeHoBanue Konr. pab Cam. pab
No /i paznena Tema u coneprkaHue NPaKTHYECKOro § g:g
JUCLIUILTUHBI 3aHATHS & 5
(Mo-myns) 8 ) 8 3
s | 3| E|g|%| g
= | F| Q|| E| g
o o o o o 3]
i 2 3 4 5 6 7 8 9
IlepBas rpynna ounas gopma (3 cemecTp), 3204Has
nepuoaa dopma (3 cemecTp)
aTTecTanuH (3a4er)
1 |PerpeccuonHbie IToctpoenne mapHoii perpeccum. 2 1 1 2
MOJenu ITocTpoeHue nuHeiHOMN MapHoOM
perpeccuu. IlocTpoeHue HeMHHENHOM
NapHOH PErpeccHy C UCTONIb30BaHUEM
dynkumit MathCAD. IIposepka
3HaYHMOCTH MOCTPOEHHOTO YpaBHEHHUS
PErpeccuu U ero KoahGHIHUEHTOB.
2 |PerpeccuoHHbIE [TocTpoeHre MHOKECTBEHHOM 4 1 2 4
MOJIENH perpeccud. [loctpoeHue TUHeHHOH
MHO>KECTBEHHOH perpeccun B MathCAD.
Beryncnenue nucnepcuii OLeHOK.
[Tposepka nx 3HauumocTu. [Toctpoenue
JOBEPHUTENIbHBIX UHTEPBAIOB IS
K03 ULHEHTOB U A5 GYHKLKK
JIMHEHHON MHOXKECTBEHHOMH pEerpeccHH.
[TocTpoeHue HenuHeHHOM
MHOKECTBEHHOMN perpeccuu ¢
ucnosip3oBanueM nakera MathCAD.




PerpeccuonHbie OT16op nepeMeHHbIX perpecCHOHOM 2 1 2 4
MOAEH Mojenu. Boisanenue
MYJIbTUKOJUIMHEAPHOCTH JIMHEMHOM
MHOXECTBEHHOM perpeccuu. OTbop
3HAYMMBIX OOBACHSIOILMX EPEMEHHBIX
JIMHEHHOH MHO>KECTBEHHOM perpeccuu.
Boiuncnenne koahuuneHToB NMHeHHOM
MHO)KECTBEHHON PErpeccuu npu
HapyLUEHUH YCJIOBHUS
rOMOCKEJaCTHUHOCTH.
4 |PerpeccHOHHEIE DUKTUBHbIE NIEPEMEHHBIE PETPECCHOHHOM | 2 1 1 4
MOZENH mozenu. PerpeccroHHbie Moaen ¢
(MKTHBHBIMU NEPEMEHHBIMH.
PerpeccuonHble Moaenu ¢ uameHstoweics
CTpyKTypO#. [locTpoeHue perpeccHOHHBIX
Mopesel ¢ QUKTUBHBIMHU MEPEMEHHBIMH B
nakere MathCAD.
HUTOro 10 4 6 14
IlepBasi rpynna
neproaa
aTTecTalHH (3a4eT)
Hroro 10 4 6 14
3.3. JiaGopaTopHblii NPAKTHKYM H €ro COAepKAHHE
He npenycmotpeHo.
3.4. Kypcosoii npoekT (paGoTa) u ero xapakTepHcTHKA
He npenycmotpeHo.
3.5. ViapuBuayaJbHOE 3aJaHHE H €r0 XapaKTePHCTHKA
Tabauua 3.5 TeMbl MHOAUBUAYATbHBIX 3a1aHUM
KonuvectBo uacoB ro dpopmam
o0yueHus
KoHT. pab Cam. pab
= =
Ne ni/m Tema MHOUBUAYAILHOTO 3a1aHHA E E
o = o
s | § 85|88
S| E| 8| 5|5 ¢
(@] o () o ) 9]
1 2 3 4 5 5 6 7
[lepsasi rpynna nepuoja aTrecranu (3auer) - ounas popma
(3 cemecTp), 3a04uHas popma (3 cemectp)
I{ITocTpoenue perpeccroHHbIX Mozeneit. [To 3ananHol 6 6
MPOCTPaHCTBEHHOM BbIOOPKE HEOOXOIUMO MOCTPOUTh
MHOKECTBEHHYIO JINHEHHYIO perpeccuio. BoIMoMHUTE aHaAIU3
[OCTPOEHHOM PErpecCHOHHON MOAETH.
HTOIO 6 6
IepBasi rpynna nepuoja arrectanuu (3ader)
Htoro 6 6




4. BBISIBJIEHUE PE3YJIBTATOB OCBOEHUS JUCIIUIIINHBI

4.1. ITacmopr donna onenounnix cpeacrs (POC) mo AuCHHNIAHE
Tabnuua 4.1 - Iacnopt donaa oueHounsix cpeacts (POC) no avcUMMIHHEE

Ne HanmenoBanue TexHOTOMM Bu B . e
Wi | euemousproepencysa 1 aTTecTalun U]Ibl 3aHATUN (bopMpreMan(
KOMIIETEHLIMI
1 2 3 4 5 6
I |Ok3ameHalOHHbIE TpaguuuonHas ITpomexxyTouHas 3ayer OI1K-2, OITK-4,
Ounersl obpa3zoBarenbHas aTTecTanus [IK-2
TEXHOJIOTHsI
2 |KontponeHas pabora |TpaauuuoHHas Texywnii kontpons  |KoHTposnsHasi, OIIK-2, OITK-4,
obpasoBaresbHas CPC I1K-2
TEXHOJIOTUs
3 |Hoxnan, coobwenne | TpamuumoHHas Texywmuii koutpons  |Jlekuuu OIIK-2, OITK-4,
obpazoBarenbHas [1K-2
TEXHOJIOTHS
4 |Cobecenopanue HnrtepakTusHas Texywwuii kourpons  ([Ipaktuueckue, |OITK-2, OIIK-4,
obpazoBatenbHas Jlexuuun [K-2
TEXHOJIOTHS
5 |PacuerHo-rpaduuecka |TpagvuuoHHas Texywmuii kontpons  |KoHtposnsHas, OIIK-2, OITK-4,
st pabora obpa3oBarenbHas CPC IK-2
TEXHOJIOTHS

4.2 Bonpocel K 5K3aMeHy (3a4eTy)

liepsasi rpynua nepuona arrecrauunu (3auer) - ounas gopma (3 cemecTp), 3a04uHas (opma (3 cemecrp)

I. [losicHuTe NPUHLMI «MHHUMANBLHOM CIIOKHOCTHY MPH 0TGOpE NEPEMEHHBIX MOJEIH MHOXKECTBEHHOM
perpeccuu.

2. [1o 3ananHOl MPOCTPaHCTBEHHOM BBLIGOPKE MOCTPOiiTe MHOXKECTBEHHYIO PErPECCHIO.

- Kakie MeTObI MOXHO HCMONB30BAT 15 OTGOPA HE3ABHUCHMbIX MEPEMEHHbIX B PErpecCMOHHOM Moaenu?
. 4To Takoe (PUKTHUBHBIE MEPEMEHHbIE PErPECCHOHHOM MOJETH?

5. IpuBenute npumepbl YUKTUBHBIX MEPEMEHHBIX.

6. Kak Bbraucssoes ko3 GULMEHTbI perpeccuu ¢ GUKTHBHBLIMH MEpPEMEHHbIMH?

7. TpoBepka 3HAUMMOCTH KO3 DHULHEHTOB IPKU PUKTUBHBIX NEPEMEHHBIX.

8. TlosicHHTE MPUHLMI «(MHHUMAJTEHON CIIOXKHOCTHY MPH OTGOpE MepPeMEHHBIX MOJEH MHOKECTBEHHOM
perpeccu.

[O%]

S

9. Hro Takoe My/bTHKOIHHEAPHOCTh PEFPECCHOHHOM MOzen?
10. I'eTepocke1aCTHYHOCTh MOZIENIM W METOJ], B3BELLIEHHBIX HAUMEHBIIUX KBaaparToB.

I'l. Hro Takoe ckOppeKTHPOBaHHbIH KOID(DHLMEHT eTePMUHALIMHI U €r0 IPUMEHEHHE MPU 0TGOPE HE3aBUCHMbIX
nepeMeHHbIX?

12. Kakue cyLuecTByrOT METOMIbI 0TOOpA HE3ABUCHUMBIX MEPEMEHHBIX B PErPECCHOHHON MOaenu?
13. Kak BbI4ucnuTs K03 DULMEHTBI TMHEHHOM MHOXeECTBEHHOM perpeccuu B makete MathCAD?

14. Kaxumu cBocTBaMK 0671a/1a10T OLEHKH KO3 QHULMEHTOB JTHHEHHOM PErpeccrH, BEIYMCIIEHHBIE METOIOM
HAWMEHbLIMX KBAAPATOB MPH BLITNIOJIHEHUH ycoBHii ["aycca-Mapkosa?

15. TTocTpoenne HHTEPBAIBHBIX OLEHOK KOI(Q(GHLIMEHTOB TMHEHHOH perpeccH.

16. IlpoBepka 3HaUMMOCTH BBIYHUCIICHHBIX OLIEHOK KO3()(GHLMUEHTOB TMHEHHOM perpeccum.

1'7. IlepeuuciinTe BUBI HETMHEHHOCTH MHOJKECTBEHHOM PErPEeCcCHH.

I8. Kak npeobpa3oBaTh HETHHEHHYIO 110 NEPEMEHHBIM MOAEIb K JIMHEHHOM Moaesn?

19. Kak Bbruucnuth ko3 GHLMEHTH HETMHEHHON MHOXKECTBEHHOH perpeccun B nakete MathCAD?
20. I'eTepocke1aCTHMHOCTD MOENM M METOJ B3BELUEHHBIX HAMMEHBIUNX KBa/PATOB.

21. Yro Takoe 3HaUMMOCTb OLEHOK /15l KO3((HUMEHTOB JIMHEHHOM NapHOM perpeccuu?

22. CpopmynupyiiTe CTaTHCTHUYECKHE MHIIOTE3bl, COOTBETCTBYIOLIHE NPOBEPKE 3HAYMMOCTH K03 dueHTa
KOPPEJISILIAM.



23. TlosicHHTe CTATUCTUYECKHE CMBICIT KO3 ULMEHTA eTePMUHALIHH.

24. Yo Takoe CKOPPeKTUPOBAHHEIH KO3 HULHMEHT NeTepMUHALIAN?

25. Bunpl auddepeHumnansHbiXx Moenei.

26. Yto Takoe MMHTALIMOHHOE MOJENMPOBAHUE?

27. Korza uenecooOpasHo KCMoJb30BaTh HIMUTALIMOHHOE MOJ€ENMpOBaHKe?

28. Yro Takoe MpocTpaHCTBO COCTOSHUINA?

29. Kakol Bu MMeeT MOZIeb JMHAMHUYECKOH CHCTEMBI B NPOCTPAHCTBE COCTOSIHUIA?
30. Hem MHOXECTBEHHas PErpeccus OTIMYAETCS OT NAPHOH?

31. Mozenb MHOXKECTBEHHO JIMHEHHOM perpeccu.

32. Kakuie ycnoBus HakJIaJpIBalOTCs HA BEKTOP CIyuYalHbIX BO3MYILIEHUN?

33. Teopema 00 U3MEHEHHH KOJIMYECTBA ABIKEHUS MEXaHMYECKOM CHCTEMbI npu yaape.

34. Kakimu CBOHCTBAMH 06/1aJ1a10T OLEHKH KO3(h(HLHEHTOB PErpeccuH, BHIYUCICHHbIE METOOM HalMEHbBIIHX
KBa/ipaToB?

35. B uem 3aKimouaeTcs 3aa4a 0CTPOEHUS MAPHOM perpeccuun?
36. [lepeuncnuts ycnosus [aycca-MapkoBa Ha BO3MYLLEHHs MOAENH MapHOH perpeccu.
37. Brapl HenvHEHHOCTH NapHOM TMHENHHOM perpeccuu?

38. Touemy nepes MOCTPOCHUEM MOJENM MAPHOH JIMHEHHOM perpeccuu Heo6X0aMMO BBIYHCIIATH BHIOOPOUHbIH
KOI(Q(OULIMEHT KOppeNALUu?

39. O6bsicHUTE, YeM BBI3BAHO MOSABIECHHE B MOIE/H NMapHON Perpeccru BO3MYIUEHUs MOJEH -- CITy4aiHOro
cjiaraemoro €?

40. OcHOBHbIE 3TalbI IOCTPOSHHUS TAPHOM PErPECCHH.
41. Tipupona norpeiHocTeit GU3HYECKOro 3KCTIEPUMEHTA.
42. ABCONMIOTHAS M OTHOCHTEIbHAS MOrPELIHOCTH.

43. Jluneiinbie anroputMel GUIBTPALMK NIOrPELIHOCTEH GU3HUECKOro SKCIIEPUMEHTA U MX peajiu3allus B MaKeTe
MathCAD.

44. HennHeliHble anropuT™bl UILTPALIHK NOTPELIHOCTEH (U3NUECKOr0 SKCIEPUMEHTA U MX peanusalus B nakere

MathCAD.

45. OcHOBHbIE THIbI OMTUMAJIBHBIX IUIAHOB (U3UYECKOr0 SKCHEPHMEHTA.
46. Yro Taxoe D-ontrManbHbIH maan?
47. Yo naer npuMeHeHHe ONTHMAIIbHBIX MIAHOB NPOBEACHHS (U3UUECKOro 9KCrnepuMeHTa?

4.3 TexnoJiorusi BbISIBJCHHUS YPOBHSI OCBOCHHSI JHCIHIIJIHHBI

Texuonorus BBISIBACHHUS yPOBHS OCBOEHHS! UCLIUIIIMHBI IPUBOAMTCS B DOH/IE OLEHOUHBIX CPECTB (DOC).
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5. YYEBHO-METOJAYECKOE M HH®OPMAIMOHHOE OBECIEYEHHAE OCBOEHMS
TUCIHAILIMHLI (MOLY JIsT)

3.1.  OcHoBHasi M JONOJHHTEJIbHASN JATEPATYPA

OcunosHas 1uTEpaTypa

1. Bockoboiinukos, 0. E. (n-p ¢us.-mar. Hayk, npod. ; HTACY (Cubetpun), kad. INpuknagHas MatemMaTHka).
Maremaruyeckoe Mofenuposanue B nakere MathCAD [DnekTpoHHBbIi pecypc] : yuebHoe mocobue / FO. E.
Bockobolinukos ; M-Bo o6pasoBanus u Hayku P®, Hoocub. roc. apXUTEKTYp.-CTPOMUT. YH-T (CubcTpuH). -
Hoeocubupek : HFACY (Cuberpun), 2018. - DnekTpoH. Tekct. - ISBN 978-5-7795-0843-8 : 6.1

2. BockoGoiinukos, 0. E. (1-p ¢us.-mar. nayk, npod. ; HTACY (Cuberpun), kad. IpukiagHas mMateMaTuKa).
Maremartrueckoe mozenuposanue B nakete MathCAD : yueGHoe noco6ue / 0. E. BockoGOMHHKOB ; M-Bo
obpasosanust u Hayku P®, HoBocu6. roc. apXUTeKTyp.-CTPOHT. yH-T (CubeTpuH). - HoBocubupek : HTACY
(Cuberpun), 2018. - 220 c. : u. - Bubnmorp.: c. 220. - ISBN 978-5-7795-0843-8 : 200.00.

3. BockoGoiinukos, IO. E. (a-p dus.-mar. Hayk, npod. ; HTACY (Cu6erpu), kad. [TpuknagHas MatemaTHka).
IToctpoenne perpeccuonnbix Mozeneii B nakere MathCAD : yueGHoe nocoGue [1s MariCTPaHTOB U aCIUPAHTOB
cneunansHocTed 270102 "IIpoMbliIeHHOE U rpaXKAaHCKOe cTpouTebcTBO", 270104 "T'uaporexHuyeckoe
crpoutenbetso”, 270106 "TIpou3BoACTBO CTPOMTENBHBIX MATEPHAIOB, H3LEIHN 1 koHcTpykuuid"] / 1O. E.
Bockoboinukos. - Exatepun6ypr : FOJIAH]I, 2018. - 224 c. : Ta6n., u. - Bubauorp.: c. 218. - ISBN
978-5-7795-0422-6 : 8

4. Bockoborinukos, 0. E. (1-p ¢us.-mar. Hayk, npod. ; HTACY (Cuberpun), kad. [IpurnagHas maremMaTuka).
[loctpoeHne perpeccHoHHbIX Mozienelt B akete MathCAD : yue6Hoe noco6ue / 0. E. Bocko6oHHHKOB 2
Hosocwu6. roc. apxutekTyp.-cTpout. yH-T (Cuberpun). - HoBocubupck : HTACY (Cuberpun), 2009. - 220 c. : un.
- bubnuorp.: c. 215. - ISBN 978-5-7795-0422-5 : 516.00.

5. Bockoboiinnkos, 1O. E. (3a8. kad. ; HACY (CuGetpun), kad. [IpukiiaaHas MatemaTuka). PerpeccuonHbIit
aHann3 naukbiX B nakere Mathcad : yue6Hoe noco6ue / 0. E. Bocko6oiinukos. - Cankr-IletepGypr ; Mocksa ;
Kpachopap : Jlanb, 2011. - 224 c. : un., Tabn. + 1 anektpoH. ont. auck (CD). - (VuebHuku ans BY30B.
CrieunarnibHas nuteparypa). - bubnuorp.: c. 220. - ISBN 978-5-8114-1096-5 : 450.76.

6. Bockoboiinukos, 0. E.  TTocTpoeHue Mozeneii BpeMeHHBIX psioB (C npumepamu B Excel) [DnekTponHbIit
pecype] : yuebHoe nmocobue / 1O. E. BockoGoiinukos. - HoBocubupck : HoBocuGupcknuit rocyJapCTBEHHbIH
apXMTEKTYPHO-CTpOUTesbHbIN yHUBepcuTeT (Cubetpun), O5C ACB, 2015.- DnektpoH. Tekcrt. - ISBN
978-5-7795-0721-9. (http://www.iprbookshop.ru/68826.html)

JononuuTeabHas JHTEpaTypa

I. BockoGoiinnkos, 0. E.  Beiipner-unbTpatius curuanos u usobpaxenuii (¢ npumepamu B nakere MathCAD)
[ SnexrponHblii pecype] : MoHorpadus / FO. E. BockoGoitnukos. - HoBocubupck : Hoocubupcekuii
roCy1apCTBEHHBIH apXUTEKTYpPHO-CTPOMTENbHBIH yHUBepeuTeT (Cuberpun), SBCACB, 2015. - DneKkTpoH. Tekcr. -
ISBN 978-5-7795-0755-4. (http://www.iprbookshop.ru/68753.html)

2. Bockoboiitnkos, [O. E. (a-p ¢us.-mart. nayk, npod. ; HTACY (Cubcerpun), kad. [Ipuknanuas matemaruka).
Belipner-(puabTpaLus CUrHanos 1 n3obpaxeHuii (¢ npumepamu B nakete MathCAD) [D5eKTOpOHHBIH pecypce] :
motorpagus / 0. E. Bocko6oiitHukoB ; M-Bo o6pasoBanus u Hayku P®, Hoocu6. roc. ApXUTEKTYP.-CTPOUT. YH-T
(Cubetpun). - Hoeocubupcek : HTACY (Cuberpun), 2015. - DnekTpoH. Teket. - ISBN 978-5-7795-0755-4 : 6.11.

3. BockoGoiinukos, 0. E. (a-p ¢us.-mar. Hayk, npod. ; HTACY (Cubetpun), kad. [TpukianHas MareMaTuka).
Beruuciienns v nporpammuposanue B nakere MathCAD Prime 2.0 : yue6. noco6ue no nanpasnenuto 270800.62
"Crpourensereo” / 0. E. BockoGoitHukos, A. ®@. 3anopoxHsiit; M-Bo o6pasosanus u Hayku P®D, Hoocu6. roc.
apXUTEeKTyp.-CTPOUT. yH-T (Cubctpun). - HoBocubupek : HTACY (Cuberpun), 2013. - 196 c. : un. - Bubauorp.: c.
195-196. - ISBN 978-5-7795-0643-4 : 233.00.

4. Bockoboiinukos, 0. E. (1-p ¢us.-mar. Hayk, npod. ; HTACY (Cubetpun), kad. [Tpuknansas MaTemaTHka).
Boiuucnenus u nporpammupoBanue B nakere MathCAD Prime 2.0 [DnektponHblii pecypc] : yue6. nocobue mo
naripasneHuto 270800.62 "Crpoutensctro" / 0. E. Bockoboitnukos, A. ®. 3anoposxkHsiii ; HoBocu6. roc.
apXUTeKTYP.-CTPOUT. YH-T (Cubctpun). - HoBocubupek : HTACY (Cuberpun), 2013. - DieKTpPOH. TEKCT. - 6.11.
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5. Bockoboiinukos, 0. E. (1-p ¢us.-mar. Hayk, npod. ; HTACY (Cuberpun), kad. [IpuxnanHas matemaTuka).
OcHOBBI BbIYMCTIEHHIT M IpOrpaMMupoBanus B nakere MathCAD PRIME : yuebHOe nocobue 1o HanpaBIeHUIO
"Crpourensctso” / 10. E. BockoGoitHuko, A. ®. 3a10poxKHBIH. - Cankr-Tlerep6ypr ; Mocksa ; Kpachonap :
Jlatp, 2016. - 224 c. : ui. - (YueGuuku ans By30B. CrieuuansHas nuTepatypa). - bubnuorp.: c. 221. - ISBN
978-5-8114-2052-0 : 805.00.
6. BockoGotinukos, 10. E. (mpod. ; HTACY (Cu6crpun), kad. [lpuknannas matematuka). OCHOBBI paGoTHI B
nakere MathCAD : yue6. noco6ue / 1O. E. Bocko6oiinukos, A. @. 3anopoxHsiii ; HoBocu6. roc.

APXUTEKTYD.-CTPOUT. YH-T (Cubetpun). - HoBocubupek : HTACY (Cuberpu),2006. - 120 c.

120. - ISBN 5-7795-0328-1 : 61.00.

7. BockoGoiinukos, 0. E. (1-p ¢us.-mar. nayk, npod. ; HTACY (Cubcetpun), kad. IMpuknaaHas MaTemaThKa).
Teopus BeposiTHOCTEH U MaTeMaTHueckas CTaTUCTHKA (C IPUMEpPaMHU B Excel) : yue6. noco6ue mns By3os no
nanpasneHusam noarotr. 080200.62 "Menemxment", 080100.62"Ikonomuka" / FO. E. Bockoboiinukos, T. T.
bananuyk ; HoBocu6. roc. apxurekryp.-ctpourt. yu-T (Cubcrpun). - Hoocubupck : HTACY (Cu6ctpun), 2013. -
200 ¢. : un., Tabn. - bubnuorp.: ¢. 195. - ISBN 978-5-7795-0632-8 : 279.00.
8. Bockoboiinukos, I0. E.  Martematuueckoe Mozenuposanue B nakere MathCAD [OnekrpoHHbiii pecype] :
Yuebnoe nocobue / 0. E. Bockoboiinukos ; 0. E. Bocko6oHHUKOB. - Hoocubupcek : HoBocubupckwit
roCyapCTBEHHbIH apXUTEKTYPHO-CTPOMTENbHBIN yHuBepcuTeT (Cuberpun), SBCACB, 2018. - 222 c. - ISBN
978-5-7795-0843-8. (http://www.iprbookshop.ru/85879.html)

5:2.

Hcnonb3yembie 6a3bl JaHHBIX H HHGOPMAIHOHHBIE CHPABOYHbIE CHCTEMbI

Tabnuua 5.1 Menonb3yemoe nporpaMmHoe obecreuenue

: ui1. - bubsmorp.: c.

No HaumeHnosanue [TonTBeprxneHue =
KonuuecTro nunensuii
n/n MH(OPMALMOHHBIX PECYPCOB JIMLIEH3WH
1 2 3 4
I |"Ipoognuk_ BI1" Ceob6oxHo pacnpocrpansemoe I10, 1 000
AKT BBINOJTHEHHBIX paboT OT
16.08.2019r NeA6
2 |Mathcad 14.0 Junensus Ne57144586, Axr 45
BBIMOJIHEHHBIX paboT OT
16.08.2019r NeA6
3 |[Mathcad Prime 2.0 Jluuensus Ne57144587, Akt 100

BBITIOJIHEHHBIX paboT OT
16.08.2019r NeA6

4

Office Project 2007 Professional

AKT BBINOJTHEHHBIX paboT OT
15.08.2020r NeA7

Tabnuua 5.2 Mcnonb3yemble 6a3bl JaHHBIX ¥ HHDOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI

Ne HaumenoBanue ITonTBepxneHue K .
/ OJIMYECTBO JIMLIEH3UH
n/o MH(OPMALIMOHHBIX PECYPCOB JIMLIEH3UH
1 2 3 4
I IMOODLE - Iopran aucranuuonHoro  |CeoGoaHo pacnpoctpaHsemas BJI, 1 000
obyuenns HIACY (CuGetpun) AKT BBITIOJIHEHHBIX PaGoT OT
16.08.2019r NeA6
2 |Hayunas snektpoHHas 6ubiuoreka CsoboaHo pacnpoctpaHsiemas B/, 1 000
AKT BBINONIHEHHBIX paboT oT
16.08.2019r NeA6
3 |OnekTpoHHO-OMbAHOTEYHAs cUcTEMa JloroBop Ha npenocTaB/ieHUE 1 000
[PRbooks JIOCTyTa K
3JIEKTPOHHO-OUOIMOTEUHOM
cucteme IPRBOOKS ot
27.09.2019 Ne 5293/19
4 |2OnekTpoHHbBIN KaTanor 6UbIHOTEKH Horoeop ot 20.10.2016 Ne16816 , 500

HI'ACY (Cubcrpun)

AKT BBINOJHEHHBIX paboT OT
16.08.2019r NeA6

Tabnuua 5.3 Mcnosb3yeMble MHTEPHET-PECYpChI
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Ne HaumenoBanue
n/n MH(pOPMALIMOHHBIX PECYPCOB SREA
1 2 3
1 |«M3Bectus By3oB. CTpouTeibeTBOY http://izvuzstr.sibstrin.ru/
2 |«M3mepuTenbHAs TEXHUKAN: http://www.gostinfo.ru/
€KEMECTUHDIH HAyUHO-TEXHUYECKUH
XKy pHaI
3 |MOODLE - [lopran AMCTaHLIMOHHOTO http://do.sibstrin.ru/login/ index.php
o6yuyenns HI'ACY (Cubcrpun)
4 |Enunpii nopran uHTepHeT-TecTUpOBaHMs |hitp://i-exam.ru/
B c(hepe 0OpazoBaHus
5 |He3aBUCHMBIii HAYYHO-TEXHUYECKUIA www.ntpo.com
nopTan
6 |[lopran IO HTACY (Cubctpun). http://do.sibstrin.ru/login/index.php.
7 |IlopTran ¢ KHMraMH U y4eOHMKaMH 110 http://www.exponenta.ru/soft/Mathcad/mathcad_book.asp
nakety Mathcad
3.3, Meroanyeckne peKOMeHIANHH 10 OPTAHH3AMMH H3yYeHHs! JHCIANTHHDI

Tabnuua 5.4 Mcnonk3yembie 06pa3oBaTesbHbIe TEXHOIOIHH

Ne HaumeHoBaHue -
e U — Bun 3ansTuii Kpatkas xapakrepucruka
1 2 3 4
1. {Aynuropusie notounbie 1 |MHdopmaumonHsie nexuuu, |Ha JeKuusx: HCTONb30BaHME
rpYIMMOBbIE 3aHATHS B NPaKTUYECKHE 3aHSTHs MYJIETUMEJUHHOTO MPEe3eHTALIMOHHOrO
CreLUaJu3UPOBaHHBIX 000pyI0BaHHUs C AEMOHCTpaLUEH
KJiaccax BUIEO(UIBEMOB, (hoTorpaduii, KOMIBLIOTEPHBIX
npeseHTauui, Ha mpakTuyeckux saHaTHsX:
OCBOEHHME KOHKPETHBIX YMEHHM U HABBIKOB T10
MPEAI0KEHHOMY TPEnojaBaTesieM ajirOpHTMY.
2. {Meron npobaemMHoro [TpobrnemHble CamocTosTenbHOE U3yUeHHE CTyA€HTaMH
U3J102KEHUS MaTepHraa JIEKLIUH, TPAKTHYECKHE MaTtepuaa JIEKLMH C MociieIyoLe
3aHATHUS MUCKyccHel B ayAuTopuu. OpraHusanus
yueOHol paboThl, HampaB/ieHHas Ha pelleHUe
KOMIIJIEKCHOH y4eGHO-103HaBaTeIbHOM 3aauu
Ha MPAKTHYECKUX 3aHSATHUSIX.
3. |MurepakTuBHas dpopma Jlekuus-nuckyccus, Jlexuus «o6paTHOH CBS3W», MpeanoararLas
MPOBEJECHUS 3aHATHI nekuus-Oecena obcysK/IeHHe CIIOPHBIX BOMPOCOB,
BO3HHMKAIOLIMX TPH U3JI0XKEHHUH MaTepHasa B
ayAUTOPHH.
BceTpeuwn ¢ mpeacraBuTensiMu npoduiibHbIX
KOMIAHUH, OCELEHHE CTIeLHaTU3UPOBAHHBIX
BBICTaBOK.
4. |MucranuuonHoe obyuenne |CamocTosTenbHas pabota,  [CaMOCTOSATENBHO H3yUeHHEe OOYUAOLUMUCS

KypcoBas paboTta

yuebHOro MaTepuana B IUCTAHLMOHHOM
pexume Ha nopraine http://do.sibstrin.ru/,
CaMOKOHTPOJIb OCBOEHHSI MaTepHasa C
MCI0JIb30BaHMEM TECTOBOH 0a3bl mopTana
JMCTaHUMOHHOro 00y4YeHHs, KOHCYJIbTALMH 10
BBITMOJIHEHHIO MPAKTUYECKUX 3aJaHHH 1
KypCOBOMY ITPOEKTUPOBAHHIO B on-line
pexxume.




6. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEUEHUE
Tabnuua 6.1 — MaTtepuanbHO-TEXHHYECKOE 0OECNeUeHUe AUCLIUMTLTHHbI

HauMeHoBanue cnenuaibHbIX *
NOMEILEHUH U NOMEIEHUH 11s
CaMOCTOSATENbHON paboThI

OcHallleHHe crieLHabHBIX NOMELIEHHH W MOMELIEHHUI [1J1 CAMOCTOSTEbHOM
paboTsl

1

2

3aaHue yuebHOTO KopIyca 1o
yn.Jlenunrpanckas, 113, 241 ayn.
(KonrponwHas, 3ayer, Jlekuuu,
CPC, IlpakTuueckue)

YuebHas aynuTOpUs [UIsi POBEACHHS 3aHATHH JIEKLIMOHHOTO THIA, 3aHATHH
CEMHMHAPCKOro THMA, KYPCOBOTO MPOEKTUPOBAHHSI (BBITIONIHEHHS KYPCOBBIX
padoT), rpyNMOBbIX U HHAMBHIYANbHBIX KOHCYJIbTALHUH, TEKYIIEro KOHTPOA
1 MPOMEIKYTOYHOH aTTeCTalHH.

KomneiorepHoe 0GopyaoBanue: kommbiotep 15 wr., npoekrop 1 wT., skpaH 1
wT.;AKycTHKa (MPUOOPBI): aKyCTUUECKHE CUCTEMBI 1U1s MK |
wr.;O60pynoBanue Ans yueGHOro mporecca: 10cka ayauTopHas 1
wt.;Mebens: cTonbl 8 wT., CTybs 26 wr.

O61wee xonuuecTBo MecT: 15

3naHue yyebHOro Kopiyca o
yn.Jlenunrpanckas, 113, 242 ayn.
(KonTponbHnas, Jlexiuu, CPC,
3auer, [TpakTuyeckue)

YueGHas ayAMTOpUs TS IIPOBEEHHUS 3aHATHI JIEKLIMOHHOTO THITA, 3aHATHA
CEMMHApCKOro THIIA, KYPCOBOTO MPOEKTUPOBAHHS (BBITIONIHEHHS KyPCOBBIX
paboT), rpyNMoBbIX M MHAMBHIYANbHBIX KOHCY/IbTALMU, TEKYIIEro KOHTPOJI
¥ IPOMEIKYTOYHOMN aTTEeCTAaLHH.

Kommnbroteptoe o6opynosanue: komnbiorep 17 wr., npoektop 1 wr., skpas 1
WT.;AKyCTHKa (MpUOOPBI): aKyCTHYECKHE CUCTEMBI 1A TIK |
w.;060pyaoBaHKe A1 yueGHOro MpoLecca: Jocka ayAuTopHas |
wT.;Mebenb: cronbl 17 wr., cTyaps 32 wr.

O61ee konuuecTBo MecT: 17

3nanue y4eOHOro Kopiyca 1o
yi.Jlennnrpanckas, 113, 243 ayn.
(Konrponsnas, CPC, 3auer,
IpaxTnueckue, Jlekuun)

ITomewmenue 1 CaMOCTOSTENBHOM paGoThbI

KomnbrotepHoe o6opynoBanue: komnstorep 17 wr., npoektop 1 mr., skpas 1
T.;AKycTHKA (NPUOOPBI): aKyCTHYECKHE CUCTEMbI 115 K |
wr.;060pynoBanye s yye6HOro mpowecca: J0cka ayAuTopHas |
wT.;Mebenb: cronbl 17 wr., cTynaps 27 wr.

O61ee konuuecTBO MecT: 17

3aanue yqebHOro Kopyca o
ya.Jlennnrpanckas, 113, 244 ayn.
(Koutponbnas, 3auer, CPC,
Jexuyw, [pakTuyeckue)

VY4eOHas ayIUTOpHS [UIsl IPOBEAEHHS 3aHATHI JIEKLIMOHHOTO THITA, 3aHATHIA
CEMHHApPCKOro THIa, KypCOBOrO MPOEKTUPOBAHHsI (BBIMOJIHEHHS KYPCOBBIX
paboT), rpynnoBbIX W MHAMBUIYaIbHBIX KOHCYJIBTALMH, TEKYILIEr0 KOHTPOJIA
Y TIPOMEKYTOYHOI aTTeCTalluu.

KomnetorepHoe o6opynoBanue: kommnbrotep 17 wr., npoektop 1 ., 3kpaH |
wT.;AKycTHKa (MpUGOpbI): aKyCTHYECKHE CHCTEMBI /15 NK 1
wir.;O60pyaoBaHKe a/ist y4eGHOro nmpowecca: 1ocka ayAMTopHas |
wT.;Mebenb: cronbl 17 wr., cTyabs 33 wr.

O61ee konuuecTBO MecT: 17

3aHue ydeGHOTrO Kopryca 1o
yn.JlenuHrpanckas, 113, 245 ayn.
(Jlexuuu, Konrponsnas, CPC,
3ayvet, [IpakTHueckue)

YuebHas ayUTOpHUs [T NPOBEAEHHUS 3aHATHIH JIEKLIMOHHOTO THIIA, 3aHATHI
CEeMHHAPCKOTO THIa, KypCOBOrO NPOEKTUPOBAHHS (BBIMOIHEHUS KyPCOBBIX
paboT), rpynnoBbIX U MHAWBUAYAIBHBIX KOHCYJbTALMMH, TEKYLIErO KOHTPOIS
Y MIPOMEIKYTOHYHOM aTTeCTaLHH.

KomnerotepHoe o6opynoBaHue: komnbrotep 7 wr., Bebkamepa 1 wr.,
XpaHeHHe NaHHbIX |1 WT., MoHuTOp | WIT., OrprexHuka 10 wr.

O611ee KoMUECTBO MECT: 3

3naHue yueOHOro Kopityca I1o
yn.Jlenunrpanckas, 113, 248 ayn.
(3auer, [Ipakruueckue, CPC,
Jlexunn, KontponsHast)

VueOHas ayauTOpHs U1 NPOBEACHMS 3aHITHH JIEKLIMOHHOTO THIA, 3aHATHH
CEeMHUHApPCKOro THIA, KypCOBOrO MPOEKTUPOBAHUS (BbIMOTHEHUS KYPCOBBIX
paboT), rpynnoBbIX U MHAUBUAYAIbHBIX KOHCYJIbTALMH, TEKYLIErO KOHTPOIS
1 [IPOMEXYTOYHOM aTTeCTaLUHU.

KomnetotepHoe o6opynoBanue: kommbiorep 14 wir.

O61wee konuyecTBo MecT: 15

14



3nanHue y4eOHOro Kopmyca o
yn.Jlenunrpanckas, 113, 247 ayn.
(Jlexuuu, CPC, [pakTuyeckue,
3auet, KoHTponbHas)

VuebHas ayAMTOpHs 1715 MPOBEACHUS 3aHATH JIEKLIMOHHOTO THNA, 3aHATHIA
CEMHHAPCKOTO THIA, KyPCOBOIO MPOEKTUPOBAHHS (BBIMOJHEHHS KYPCOBBIX
paboT), rpyNMoOBbIX M MHAMBHIYAIBHBIX KOHCY/IBTALMMH, TEKYIIETrO KOHTPOJIS
Y MPOMEKYTOYHOM aTTECTALIUH.

Kowmrstoreproe o6opynosanue: kommbiotep 17 wr., npoektop 1 wr., 3KpaH |
1T.;AKyCTHKA (PUOOPBI): aKyCTHUECKHE CHCTEMBI 1 MK |
wt.;060pyAoBanKe AN yueGHOro npowecca: A0cka ayauTopHas |
wT.;Me6enb: cronsl 17 wr., crynss 34 wr.

O61ee konuuecTBo MecT: 18

3nanue yuebHOro Kopmyca rno
yi.Jlenunrpanckas, 113, 250 ayn.
(ITpaxTuueckue, 3auer,
KounrponsHas, Jlekuuu, CPC)

YuebHas ayAuToOpus [Is IPOBEACHMS 3aHATHIH TEKLMOHHOTO THIIA, 3aHATHI
CEMUHAPCKOro THINA, KyYPCOBOTO NPOEKTUPOBAHHS (BBIMOJIHEHHS KYPCOBBIX
paboT), rpynnoBbIX ¥ MHAMBHIYANBHBIX KOHCY/ILTAlMH, TEKYIIEro KOHTPOJI
U MPOMEIKYTOUHOM aTTeCTALMH.

KowmnbtotepHoe o6opynoanue: kommbrotep 16 wr., npoektop 1 wr., 3KpaH |
wT.;AKycTHKa (MPUOOPBI): aKyCTHUECKHE CUCTEMBI A5 MK |
wt.;060pynoBanue 115 y4eGHOro npowuecca: A0cka ayAuToOpHas |
wr.;MeGeb: cronsl 15 wr., cryss 25 wr., Tym6a 1 wr.

O61uee konuuecTBO MecT: 15

3aHue yuyeGHOro Kopryca rno
ya.Jlenunrpanckas, 113, 249 ayn.
{(Jlekummu, 3auer, KoHntponbHas,
CPC, IlpaxTrueckue)

YueOHas ayAUTOPHS TS IPOBEIEHHMS 3aHATHI IEKLIMOHHOTO THIIA, 3aHATHH
CEMHMHApPCKOro THIA, KypCOBOrO MPOEKTUPOBAHHUS (BbIOIHEHHUS KYPCOBBIX
paboT), rPyNNoOBbIX ¥ HHAMBUIYAJIbHBIX KOHCYIIbTALMH, TEKYIIEro KOHTPOJIS
¥ MIPOMEKYTOYHON aTTeCTALHH.

KommnbrotepHoe o6opyaoBanue: kommbiotep 20 wr., npoekTop 1 wrT., axpaH 1
wt.;AKycTiKa (MpUOOpBI): aKyCTHYECKHE CHCTEMBI TS MK |
wt.;O60pynoBaHue s yueGHOro mpowecca: A0cka ayAuTopHas |
wT.;Mebenb: cTonbl 22 wr., cTyabs 38 wr.

O61wee konuuecTBo mect: 20

3aune yueGHOro Kopryca 1o
yii.Jlenunrpanckas, 113, 438 ayn.
(Konrponshas, CPC, 3auer,
Jlexumm, [IpakTuueckue)

VuebHas ayAUTOPHS AJIsl POBEJEHHUS 3aHATHI JIEKLIMOHHOTO TUIA, 3aHSATHI
CEMMHAPCKOr0 THIA, KypCOBOrO NMPOEKTUPOBAHUS (BBIMIOIHEHHUS KYPCOBBIX
paboT), rpynnoBbIX M HHAHBUIYaIbHBIX KOHCYJIbTALMMH, TEKYILETrO KOHTPOJIS
Y MPOMEXYTOUHOM aTTECTALMH.

KommbrorepHoe o60pynosanue: kommnbioTep 15 wr., npoektop 1 wr., cepsep
2 WIT., MOHUTOP 3 1UT., OTPTEXHMKA 2 IUT., Iy1aHweT 1 wr.;Pa3Hoe:
KOHAMLMWOHep 1 .

O61ee konuuecTBo MecT: 21

b

CreuuaibHble MOMELICHUSA — yqeGHb[e AYAUTOPUHU OJ1s1 IPOBEACHHUS 3aHSATHH JJEKLHOHHOTO THIA, 3aHATHH

CEMHHAPCKOro Tuna, KypcoBoro Nnpo€KTHpOBaHHUs (BBII'IOJ'IHGHHG KypCOBBIX pa60T), TPpYNIoBbIX H
HHAWBUAYaJIbHBIX KOHCy.IIbT&LlPIﬁ, TEKYLLEro KOHTPOJIA U ]'IpOMe)K}’TO‘lHOﬁ aTTeCTalllMy, a TaK XK€ NMOMELLUEHUS OJ1s

CaMOCTOSITENILHOM PaboThI

ABTop-paspaboTunk (BeoyLLHii JIEKTOP)

10.E.Bocko60HHUKOB
®HO

15
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