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AHHOTALIUA

padoueil mporpaMMbl y4eOHOM M CIIUTIIMHbI
b1.0.03 «IIpukjiaqnasi MaTeMaTHKA»

JJIS IOATOTOBKU MarucTpoB no HanpapJjeHnio 08.04.01 - «CtpouTeabcTBOY,

HaAIIPaBJICHHOCTH. «CTpOI/ITe.JIbHO-TCXHI/I‘ICCKaﬂ IKCIIEPTHU3A 00bEKTOB HeABHU-
AKHMOCTHN»

HCJILIO 0CBOCHUSA NUCHUIIIMHBI «HpI/IKJIaI[HaH MaTCMaTHuKa» ABJIACTCA IMOJTYUCHUC
O6yanOHIHMHC$I TCOPCTHICCKUX 3HAHUU O MCTOAaX CUCTCMHOI'O aHajin3a, IOCTPOCHUN Ma-
TEMAaTUYECKUX MOJECIICH U peain3alii NX B IIAKCTAX IMPHUKIIAAHBIX IIPpOrpaMM, OICHKC Ka4ucC-
CTBa MOJIENICH U X IMPUMCHCHUIO B obnactu HpO(i)GCCHOH&.HI:HOfI JCATCIIBHOCTH.

MecTo AucuMIIMHBI B yueOHOM miiaHe. /(ucunmmaa «[IpuknagHas MaTeMaTrka» BKIIO-
yeHa B 00s3aTeNbHbIN niepeueHb oOs3arenbHoi yactu GI'OC BO u peanusyercs B cOOT-
serctBun ¢ TpeboBanusamMu GI'OC BO u YuebHoro miana no HanpasieHnuto 08.04.01
— CTpouTenbCcTBO HampaBieHHOCTH «CTPOUTENIbHO-TeXHUYECKash IKCIEPTH3a 00BhEeK-
TOB HEABIKUMOCTI.

TpeOoBanusi K pe3yJibTaTaM OCBOCHHMSI IMCHUIUVIMHBI: B PE3YJIbTATE€ OCBOCHUSA
JTUCHUTUTAHBI (hopMupyroTcs ciaeayromue kommneteHuu: OIIK-1 (MHEAKaTOpHI JOCTHXKEHUS
OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4), OIIK-2 (unaukarop moctmwxkeHus OIIK-2.1),
OIIK-6 (mamukarop poctwkenus: OI1K-6.3; OITK-6.4).

Kparkoe cogepxxkanue JTucuMIUIMHbI. (rciumniarnHa BKItodaeT paszaen « CUCTEeMHBIN
AHAJIU3 U ONTUMM3ALMS MPOILIECCOB» B KOTOPOM M3YUYAOTCSI METO/IbI CUCTEMHOTO aHalu3a U
ONTUMU3AIMHU, a TAKXKE METOJAbl MPHUHATUS PELIEHUN B YCJIOBHUSAX HEOMNPENETIECHHOCTH;
paznen «BeposTHOCTHBIE U JETEPMUHUPOBAHHBIE MOJIENIN», B KOTOPOM U3YUYaIOTCSI MOJIEIIH
JICTIEPCUOHHOTO U PETPECCHOHHOTO aHAJIM3a U METO/Ibl YACIEHHOTO MOJICIMPOBAHUS.

OO0uasi Tpy10eMKOCTh IMCHUILUIHHBI. 3 3a4eTHBIX euHuIbl niau 108 dacos.
IIpoMe:KyTOUHBII KOHTPOJIb: 3a4eT BO 2 cemecTpe (JIETHSSI CECCHs)

1. lleans ocBOEHHUSI AUCHUILIHHBI

Heabo ocBoeHust aucuMiuinubl «lIpukinagHas maTeMaTukay SBISIETCA MOJYYEHHE
00y4JaOIIUMHCS TEOPETUIECKUX 3HAHUM O METOJaX CHCTEMHOTO aHaJIHn3a, MOCTPOCHUHN Ma-
TEMaTUYECKUX MOJIETICH U PeATU3alMy UX B [TAKETAX MPUKIIAIHBIX IPOrPaAMM, OLICHKE Kade-
CTBa MoJieJiell U UX MPUMEHEHHUIO B 001acTH MpodeccuoHaTbHONU NesATENbHOCTH.

J{nst TOCTUXKEHUS LEIM B KypCce M3YUYEHUs AUCHUILUIMHBI PEIIaloTCs CIAEAYIOIINE 3a-
naun: — copMUpPOBATH MPECTABICHUS 00 OCHOBHBIX KOMIIOHEHTAaX KOMIUICKCHOW JHUCIIHTI-
munbl «[IpuknagHas MaTeMaTuka; PacKpbITh MOHATUWHBIN anmapat GyHIaMEHTaIbHOTO U
MPUKIATHOTO ACMEeKTOB TUCHIUIUIMHBI, CHOPMHUPOBATh HAaBBIKK pabOTHI B MaKeTax, MpH-
KJIQJHBIX MPOTrpamMM, HH(POPMAIIMOHHBIX CUCTEMAX; 03HAKOMHUTH C METOJIOJIOTUEH IKCIIEPH-
MEHTa ¥ IOCTPOEHUS SMIIMPUUECKUX MOJEIEH.

2. MecTo IMCHUIVIMHBI B Y4eOHOM Mpoiiecce

HMucnumnuna «[IpuknagHas MareMaTHKa» BKJIIOUEHA B 00s13aTenbHbIN nepedeHb OI'OC
TUCIUTUINH 0a30BOM 4acTH U pean3yeTcs B cOoTBeTCTBHH ¢ TpeboBanusamu OI'OC u
VYue6noro rurana no HanpasieHus 08.04.01 CtpoutenscTBO HAIIPABICHHOCTH «CTpou-
TETHHO-TEXHUUECKAS IKCTIEPTHU3a 0OBEKTOB HEBIDKUMOCTHY . [10CKOJIbKY U3y4YEeHHE JTUC-

4



IUIUTHHBI HAYWHACTCSL BO BTOPOM cemecTpe (JIETHSISI CECCUsl) OCTATOYHO 3HAHHUE TaKHX
aucuurnH « OCHOBBI HAyYHBIX HCclenoBanuii» (2 cemectp (JeTHss ceccusi)) u «Opra-
HH3aLWsl U YIIPABICHUE CTPOUTEIBLHOM AeATebHOCTRION (1 cemecTp (3UMHSIS ceccus)).
Jucuurmza «IIpukinanHas MaTeMaTHKa» MOXKET ObITh OCHOBOM JIJIs1 HAIMCAHUS Pa3JIeioB
BBIIYCKHOW KBAIM(PUKALIMOHHOU PabOTHI.

Pabouast mporpamma aucuuiuivebl «lIpuknagHas mareMaTuka» JJii MHBAJIUAOB U
JMIl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHM 3/I0pPOBbsl pa3padaThIBacTCsl WHIUBUAYAJIBHO C
Y4ETOM MCUXO(PU3NYECKOTO Pa3BUTHS, HHINBUIYaJbHBIX BO3MOKHOCTEN U COCTOSIHUA 3]10-
pPOBbsl TakuX OOyyaromuxcs. OCOOEHHOCTBIO TUCUUIUIMHBI SIBISIETCSI MCIOJIb30BAHHUE TIEP-
COHAJIbHBIX KOMIIBIOTEPOB Ha BCEX 3aHATUAX U paboTa B MPUKIAJIHOM IPOrpaMMHOM obec-
NIEYEHUH U FOCYIapCTBEHHBIX 0a3aX JaHHBIX.

3. [lepevenb MJIAHUPYEMBbIX Pe3yJILTATOB 00y4eHHs M0 JUCHHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yJIbTATaMH 0CBOEHHS 00pa30BaTeJIbHOM
NPOrpamMMmblI

N3ydyenne naHHOW Y4eOHOW IMCIUIUIMHBI HAMpaBiIeHO Ha (opMHUpoBaHUE Yy 00Y-
YAIOIIMXCSl KOMIIETEHIMH, IPEICTaBICHHBIX B Ta0uIe 1.

4. CTpyKTYypa U COAepKAHUE TUCHHUILIMHBI

OO6mmit 06beM guctuturHbl cocTaBisieT 108 waco. KonrakTHas paboTa ¢ mpemnogaBareiem
cocraBisiet 12,25 gaca. B kypce mpemycMOTpeHo YTeHHe JICKIHA U IPOBEACHNE TIPaKTHIe-
CKHUX 3aHATHH Ha IEPCOHAIBHOM KOMITBIOTEPE, B TOM YHCIIE C HCIIOJIB30BAHUEM CETEBBIX
TEXHOJIOTUH, pabOTHl B MHPOPMAIIMOHHBIX CHCTEMaX M IMaKeTax MPUKIAJHBIX POTPaMM.
Bumamu mpoMeXyTOYHOTO KOHTPOJIS BRICTYMAET 3a4€T BO 2 cemecTpe (JICTHSISI CeCCus).
4.1 PacnpeneJieHue TPyA0EMKOCTH JUCHHUILIMHBI 10 BUAaM padoT
1o cemMecTpam
OO6mas Tpy10€MKOCTh TUCIUIUINHBI cocTaBiseT 3 3ad.ef. (108 yacoB), ux pacnpenencHue

110 BHaM paboT BO BTOPOM ceMecTpe (JICTHSSI CECCHsI) PEICTaBIEHO B Ta0IHIIE 2.
3AOYHASA ®OPMA OBYUYEHUA

Tabnuna 2
PacnipenesieHnue Tpy10éMKOCTH JUCUMILIMHBI 110 BUAAM PadoT MO ceMecTpam
TpyaoémkocTn
% Cemectp Ne 2
Bua yueGHoi padoTsI e (nemml: o
cusi)

OO6mas Tpy10EMKOCTb JIUCIUTUINHBI TI0 Y4eOHOMY IIIaHy 108/0 108/0
1. KontakTHas padora: 12,25 12,25
AynuTopHas paéora
B mom uucne:
aexyuu 4 4
Ipaxmuueckue 3anamus (113) 8/0 8/0
KOHMaxkmuas paboma Ha npomesxicymourom koumpoine (KPA) 0,25 0,25
2. Camocrositesannasi pa6ora (CPC) 95,75 95,75
Koumponvnas paboma (noocomosxa) 34 34
camocmosmenvHoe uzyuerue paz0enos, camono02omosKka (npopa-
bomKa u nosmopeHue mamepuaia y4eOHUKo8 u y4eOHblx nocooutl, 57,75 57,75
10020MOBKA K IeKYUAM U NPAKMUYECKUM 3AHAMUAM U M.0.)
Iloozomoska k 3auemy (KOHMpOJb) 4 4
By mpoMeXyTOYHOTO KOHTPOJIS: 3a4er

* B TOM YHCIIE MMPpaKTUYCCKasA MOATOTOBKA
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TpeOoBaHus K pe3yJibTaTaM OCBOCHHSI Y4eOHOH IUCIUILIHHBI

Tao0mumna 1

CJIeJIOBaHUsI OOBEKTOB H MPO-

LIECCOB B 00JIACTH CTPOUTEIb-

CTBa U
KUJITHUIHO-KOMMYHAJIHHOTO
XO3SIHCTBaA

MPOBEICHUSI UCCIICIOBAHUH, OTIpEICICHUE
MOTPeOHOCTH B pecypcax

HOT'O pacrpe/Ie/icHus
pecypcoB

JIEJTA OTITUMAIIBHOTO
pacnpeneseHus or-
paHUYEHHBIX pecyp-
COB

J;f/g th,([)é[e_ Co,uepncaHI/Ie" 0 71 COmE RS ETEOE, MO B pesynbprare n3ydeHus yueOHON NUCIMIUIMHBI 00YYaIOIINECs] JOIDKHEL:
| Temmm KOMITETCHIIUH (MIIH €€ YacTH) HUSI KOMITIETCHIIUH (VJTH ¢ YacTH) 3HATh YMETh BIIJIETh
1 |OIIK-1 |CnocobeH periath OIIK-1.1 Beibop dbyHmameHTanbHbIX 3aKk0- | MeTogonorudeckuii uH- | [I[puMeHsTh cucTeM- | MeTogaMu MOJCITUPOBAHHMS
3a7a49u MpOoQeCcCHOHATHHOMI HOB, OTHCHIBAIOIINX U3Y4aeMbIi IIporecc CTPYMEHTapHii UCCIIE0- | HbIM aHAIN3 B UCCIIe- |CHCTEM
JIESITEIBHOCTH HA OCHOBE WU SIBJICHHE BaHUIA JIOBAHUSIX
HUCIIOIb30BaHUA OIIK-1.2 CocraBienue MaTeMaTHIYECKON Buner MmaTematnueckux | PaszpabatbiBaTh Ma- HaBpikamu peanmzarnum ma-
TEOPETHUECKUX U MO/IEJIH, ONIMCHIBAIOIIEH H3y4aeMBblii IPO- Mojenei TEMaTHYECKUE MOJIe- | TEeMaTUYEeCKUX MOJETEH B
NPAaKTUYECKUX OCHOB, MaTe- | I[eCC WU SBJICHUE, BEIOOP U 0OOCHOBAHUE JIY TIPOLIECCOB U CHUC- | IPUKIIATHOM MTPOrPaMMHOM
MaTHYIECKOTO armapaTa IPaHUYHBIX M HAYaJIbHBIX YCIOBHH TeM obecriedeHNH
(byHIaMeHTaIBHBIX HAYK OIIK-1.3 Ouenka anekBaTHOCTH pe3ynbTa- | Kputepuu amexBatHocTH | DOpMYyTHUpOBATH MeTtoaamu onpeeacHus
TOB MOJAETUPOBaHUS, HOPMYIHUPOBAHHE MaTeMaTUYECKUX MOJIe- | IPEAJIOAKEHUS 110 UC- | KPUTEPHEB MPOBEPKH aeK-
MIPEIOKESHUH 110 UCTIONB30BAHUIO MaTeMa- | Jiel MIOJIL30BAHUIO pe- BaTHOCTH MAaTEeMaTHUECKIX
TUYECKON MOJAETH [Tl PelleHHs 3a]1a4 3yJIBTaTOB MOJICTN- | MOJeleit
po(hecCHOHAIBHON JesITeTbHOCTH pOBaHUsI
OIIK-1.4 I[IpumeHeHne TUITOBBIX 33/1a4 T€O- | MeTOoAbl TMHEHHONH | Pa3pabarbiBath orm- HaBrsikamu peanusarun or-
pHUH ONITUMHU3AIUH B TIPOHECCHOHATBHON HENMHEWHON ONTUMU3a- | TAMU3AIIMOHHBIC MO- | THMU3AIHOHHBIX MOJICICH
NeSTEILHOCTH 807051 nenu Ha [IK
2 |OIIK-2. |CnocobeH aHAIN3UPOBATH, OIIK-2.1 Cbop u cucremaTm3anus HaydHo- | Madopmarnmonnsie cuc- | @opmuposats mouc- | Meromamu crucTeMaTH3aluu
KPUTHYECKHU TEeXHUYECKON MH(OpMALIUH O paccMaTpu- TeMBI 1 6a3bl JAHHBIX KOBBIE 3aIIPOCHI uHpOpMAaIH
OCMBICITUBATh U TIPEZICTaB- BaeMOM O00BEKTe, B T.U. C UCTOIB30BAHUEM | OTpaciieBoit nHpopma-
TATH UH(POPMAIIHIO, OCYIIECT- | HH(POPMATUOHHBIX TEXHOJIOTHI UH
BJIATH NOMCK HAYYHO-
TEXHUYECKOM
nHpOpMaIVH, TPHOOPETaTh
HOBEIC 3HAHMWS, B TOM YHUCIIE C
IIOMOIIIBKO I/IH(I)OpMaLlI/IOHHI)IX
TEXHOJIOTUHN
OIIK-6 |Cmocoben ocymectBusats uc- | OIIK-6.3 CocraBneHne mporpaMMBbl st [Mpuanumer ontumans- | PazpabarsBate Mo- | Peanm3oBeIBaTh Mopenn

pacnpereneHus pecypcoB Ha
MK

OIIK-6.4 CocraBiieHue IjIaHa UCCIIEI0Ba-
HUSA C IOMOIIBIO METOJIOB (PAKTOPHOTO aHa-
m3a

OCHOBBI ()aKTOPHOTO
aHaJIn3a

[InanupoBats 3KcIHe-
PUMEHT

OO6pabaThIBaTh SKCIIEPH-
MEHTaJIbHbIE JaHHBIE




4.2 Conep:xaHue QUCHUIINHBI
3AOYHASA ®OPMA OBYYEHUA

Tabmuna 3
TemaTudyecknii NJ1aH y4eOHOH TUCHUNIIMHBI
AyautopHast
paGora Bueaynn

HauMeHoBaHue pa3ieioB U TeM JUCHMILIHH Beero | J1 | M3 [ IK | Topuas
(YkpymnHEHO) Bcero | P pabora

r* BCEro CP
/*

Paszaea |. CucreMHBIH aHAJIN3 M ONTHMHU3ALNSA

NpPOLECCOB
Tema 1. CucremMHBIN aHATINA3 475 1 2/0 - 1,75
Tema 2. Mojenu NpUHATHS PEHICHUH B YCIOBUSIX OII- 33 1| 2/0 - 30

PEACIICHHOCTH U HCOIIPCACIICHHOCTHU

Pa3nes |1. BeposiTHOCTHBIE H JeTePMUHUPOBAHHbIE

MOJIeJIH

Tema 1 JlucniepCHOHHBIN U pErPEeCCHOHHBIN aHAIIN3 33 1| 2/0 - 30
Tewma 2. YnciieHHOE MOICIUPOBAHUE 33 1 2/0 30
KonraktHas paboTa Ha MPOMEKYTOYHOM KOHTPOJIE 0,25 - - 0,25 -
(KPA)

[TonroroBka K 3aueTy 4 - - - 4
Bcero 3a 2 cemectp (JIETHSISI ceCCHsl) 108/0 4 180 |025| 9575
HToro mo aucuumiInge 108/0 4 | 8/0 | 0,25 95,75

* B TOM 4HCJIe IPaKTHYECKas MOATOTOBKA
Pa3nes |. CucreMHbIii aHAJIN3 M ONITHUMU3ALKS POLECCOB
Tema 1. CuctemHbIN aHAIIN3

Jlexyus 1.Cucmemmuslii no0xo0 6 ucciedoganusx. MeTom0N0rMuecKuil U NPUKIAIHON UH-
CTpyMEHTapuil uccienoBaHuil. [IpMUMHHO-CIENCTBEHHBIN NOAX0/, CUCTEMHBIN MOAXOJ, CUTYallH-
OHHBIN MOJIX0/I, MPOLIECCHBIN MOX0/. CUCTEeMHBIN aHAIN3 KaK METOJI CUCTeMHOro nojaxoa. [Tons-
tue cuctemsl cormacHo MCO 9000:2000. ITpuanunel uccnenosanus cucreM. CTpyKTypUpOBaHHUE,
CUCTEMHOCTh M WIAEHTHUUKaLus, adcTpakius U popmanuzanus. CUCTEMHBIN MOAX0A KaK METOA0-
JIOTHS CIIENUAaIbHOrO Hay4HOro no3Hanus. Cucremuslii ananus. Knaccsl cucreM. OCHOBHBIE CBOM-
CTBa CHCTEMBI: 1I€JICHANPaBIEHHOCTh, CIOKHOCTb, JEIUMOCTh, LI€JI0OCTHOCTb, MHOTOOOpa3ue 3ie-
MEHTOB U pa3jINyuue UX NPUPOABI, CTPYKTYPUPOBAHHOCTH. ['paganusi CUCTEM IO CJIOKHOCTH M Mac-
mTady. [lorstue cpenpl. [Iporecc B3anMoIeHCTBHS CPEIbI M CHCTEMBI.

IIpakmuyeckoe 3anamue 1. Knaccugurxayua cucmem. BXoaHble U BbIXOJHBIE CBs3u. Pac-
MUpEeHHas Kiaaccuukamus cucTteM (TIPOCTHIE/CIOXKHBIE, 3aKPBIThIe/OTKPBIThIE, pedIEKTOP-
Hble/peIeKCUBHBIE, JI€TEPMHUHUPOBAHHBIE/BEPOSTHOCTHBIE, CTAaTMYECKHE/IMHAMUUYECKHE, JHC-
KpeTHbIE/HEeNpephIBHbIE). Perienne 3a1ay o caMoCTOsITENbHOM KiIacCU(PHUKAIMU CUCTEM, OIpejie-
JICHUIO BXOJHBIX M BBIXOJHBIX CBSI3€H MEXIy CUCTEMOH U cpefioi. B3auMOCBsI3b Cpelibl U CUCTEMBI.
[ToBenenue cuctemsl. [lapamerpsl cocTrosiHUS. puMepbl. CBOICTBA CHCTEMBI, BbIpakaeMble B UH-
CJIOBBIX XapaKTEpUCTUKAX. 3a/lladyd MO OINPEACIECHUI0 CUCTEMBbl U CPENbl, CTENEHU AETaIU3aluu
AIIEMEHTOB cucTeMbl. Jletanuzanus (B TOM 4YMciIe Ha MpUMEpax) CBOMCTB CHCTEMBI: paBHOBECHE,
YCTOMYUBOCTH, 3(PPEKTUBHOCTD, HAAECKHOCTH, aJaNTalus, CAMOOPraHU3aIHs, KU3HECTIOCOOHOCTb.
MogenupoBaHie OTKPBITBIX CUCTEM B NPUKIAJHBIX MakeTax. MeTo[0J0rus MOJESIUPOBAaHUS OT-
KpbIThIX HH(popMarmonHbix cucteM ARIS. TpeboBanus k anmapaTHoMy obecnieuenuro. MuaTepderic
¥ BO3MO>KHOCTH IPOrpaMMbl. Bo3MOXKHOCTH HMUTALIMOHHOTO MOJEINPOBAHUS.

Tema 2. Mozaenu npuHATHS PELIEHUH B YCIOBUAX ONPEAEICHHOCTU U HEONPEAEIEHHOCTH

Jlexyus 2. Mamemamuueckue mooenu uccnedosanus cucmem. [IpUHINIBI UCCIIEAOBAHUS

cucreM. CTpyKTypUpOBaHUE, CUCTEMHOCTh M UACHTUHUKAIM, abcTpakuus U Gopmanuzanus. I1o-




HATHE MOJIETM W 00IMe Kiacchl Mojenei (m3zoMmopdubie, moauMopdHbie). CUMONO03 MOee
(cTpykTypHBIe, kKubepHeTHueckue). [loctpoeHue 00OOIIEHHON MOJeNu Kak OCHOBHAs Mpoleaypa
CUCTEeMHOro aHanu3a. [IpoBepka ajeKBaTHOCTH MOJIEJEH, aHalu3 HEOINpPENeICHHOCTH U UYyBCTBHU-
tenpHOCTU. Knaccudukanus MareMaTndeckux MoJiesiel U 3Tambl ux pa3padotku. Llenn maremaTn-
YECKOr0 MOJEIUPOBAHMS M TpeOOBaHMS K MOJAEISAM. DTalbl MaTeMaTH4YeCKOr0 MOJAETUPOBAHMS.
Bunpl MaTematnueckux mojeneit mo gopme mpencraBieHus, Xapakrepy mojenu. JlocTouHcTBa U
HEJOCTaTKU TEOPETHUUYECKUX U IMITUPUUECKUX MOJEIEH.

Ipaxmuuecxoe sauamue 2. Mooenu onmumuzayuu. MaremaTudeckass MOJAEIb NPUHATHS
pelIeHU KaKk COBOKYITHOCTh PEaIU3allMOHHON M OLIEHOYHOW CTPYKTYp. JIMHEHHbIE MOAEIH NMPUHS-
TUSl PEIICHU B YCIOBUSX OIpPENEICHHOCTH NPU HAIMYMU OrpaHuueHuil. Mozens pacnpeaeneHus
OrpaHMUYEHHBIX pecypcoB. TpaHcnopTHbIE 3a1aun. Mojenu yrpaBiaeHus 3aacaMmH.

Jlexyusa 3. Teopemuxo-uecposvie modenu. Kinaccudukanuusi urp. AHTOTOHUCTUYECKUE U He-
aHTOTOHHCTHYECKHE Urphl. beckoamuumonnsie urpsl. Teopema ¢on Helimana. beckoanuumonnsie
UTPHI IBYX JIMII C HYJEBOM cymmoii. CBelleHne UTphl K 3a/1a4e TUHEHHOTO MPOrpaMMUPOBAHHUS.

Ipaxmuueckoe 3ansamue 3. beckoanuyuonnsie uzpsl. AHaIN3 IJIaTEKHBIX MaTpull. Omnpene-
JeHre MMHMMaKca, MakcuMuHA. [ToMCK ceastoBoii TOUKH, BEpXHEH 1 HIDKHEH 1IeHbI Urphl. Pernenne
UTpBl B CMELIAHHBIX cTpaTerusax. Peanuzanus Mojeneil B 31€KTPOHHBIX TaOIMIIAX.

Ipaxmuueckoe 3anamue 4. Jxcnepmuvie Memoovl npunamus pewenuti. UHquBuayanbHas v
rpynmnoBas 3kcreptusa. BelOop 3kcnepToB Mpu NpOBEACHUN SKCIEPTU3bl. DBPUCTUUECKHUE METO/IbI,
OCHOBaHHbIE Ha 3aKOHaX JOTUKU. CyOBEKTUBHBII METOJ OIICHOK C BBIIBM)KEHUEM TUIIOTE3. DBPU-
CTHYECKHE METOJbl aHaIu3a. AHAIUTUYECKUI uepapXuyeckuil mpouecc. Meroa nmomapHoro cpas-
HeHus. KoaduumenTsl cornmacoBaHHOCTH 3KCHEpTOB. MaTpHIIbl MOMAPHBIX CPABHEHHIH.

Pa3nes |1. BeposiTHOCTHBIE M JeTePMHHUPOBAHHbIE MO/EJIN
Tewma | /IucriepCHOHHBIN U PErPECCUOHHBIN aHAIINU3

Jlexyus 4. J[ucnepcuonnuiii u pecpeccuonusii ananus. OcHoBBI (pakTOopHOrO aHamm3a. AHa-
JUTHYECKas CTaTHCTUKa BBIOOpOK. Llenn AuCrIepcHOHHOTO aHaiM3a U UCHOJIb3yeMble KPUTEPHH.
perpeccuonHblil ananu3. [lapHas u MHOKecTBeHHas perpeccus. OmpeneneHune K03QPUIMEHTOB
pPErpecCuM U CTaTUCTUYECKUE OLIEHKH KauecTBa ypaBHEHUH. [IporHosel.

Ilpakmuueckoe 3ausmue 5. Obpabomxa sKkcnepumeHmanvHulx oanuelx. OnucarenbHas cra-
TUCTUKA BBIOOPOYHBIX MAHHBIX. BBIUMCICHHE TOUYEYHBIX M WHTEPBAIBHBIX XapakTepucTuk. Ilo-
CTpOEHHE TOBEPUTEIbHBIX UHTEPBAJIOB AJIsl CPETHETO MPHU 3aJaHHOW BEPOSATHOCTH.

Ipaxmuuecxoe 3anamue 6. OcHosvl pakmopnoco ananuza. Pabota ¢ makeToM «AHanu3
naHHbIx». OIHO- M JBYX(aKTOPHBIM AMCIEPCHOHHBIN aHanmu3. [IpoBepka rumore3s O paBeHCTBE
CPEIHMX U JIUCTIEPCUI JABYX HOPMAJIbHBIX T'€HEPAIbHBIX COBOKYNHOCTEH. CTaTucTHYECKasi 3aBUCHU-
MOCTb CIy4YailHbIX IEpEMEHHBIX.

IIpaxmuueckoe 3anamue 7. Pecpeccuonnviii ananu3. IloctpoeHne ypaBHEHUN NAapHOW U
MHOKE€CTBEHHOU perpeccuu. [IpoBepka kadectBa ypaBHeHus. [IpoBepka mpueMiaeMoCTH METoja
HAauMEHBIINX KBaJpaToB. [I[pOrHO3bI 110 perpecCHOHHON MOJENIN U UX KaYECTBO.

Tewma 2. YuclieHHOE MOICIMPOBAHUE

Jlexyus 5. HYucnennoe pewenue cucmem ouggepenyuaivusvix ypagHerull. AHaIu3 1eTepMHu-
HUPOBAHHBIX CHUCTEM C MOMOIUIbIO N PepeHIuaNIbHbIX YpaBHEHUI WM UX cucTeM. Bo3zMoxkHOCTH
AQHAINTUYECKUX METOAOB PEIICHUS. Y CTOMUMBOCTD pelieHUi. UNClIeHHbIE METOABI PEILICHUI: Me-
TOJ1 TIOCJIEI0BATENIbHBIX MPUOIMKEHUI, METO]T KOHEUHBIX Pa3HOCTEN, METO/I KOHEYHOIO 3JIEMEHTA.
CX0IMMOCTh U YyCTONYHMBOCTD YHCIEHHBIX METO/IOB.

Ipakmuueckoe 3anamue 8. [Ipuxnaounoe npocpammuoe obecneuenue OJis pedalu3ayuu ma-
memamuueckux mooeneu. OO030p BO3MOXKHOCTEH IAaKeTOB MaTeMaTHYECKOTO MOJEIMPOBAHUS

MathCad u ANSYS Mechanical. Cnemmanmsuposannsie makerst STAR-CCM+,
COMSOL Multiphysics, FLOW-3D.




4.3 JlekiIMU ¥ IPaKTUYeCKHEe 3aHSITUSA

3AOYHAS ®OPMA OBYUYEHMUSA

Tabmnura 4
Copnepxanue JeKIUil U NPAKTHYECKUX 3aHATHH
®opmupyemas Bun Koa-
Ne u HauMme- KOMIIEeTEeHIUS KOHTPOJIBHO | Bo
Ne Ne 1 HazBaHMeE JIEKIIUH H
HOBaHMeE pa3- (MHaUKATOP ro 4a-
n/n NPAKTHYECKOro 3aHATHS i
J1eJI0OB, TEM JOCTHIKEHHSI MepONPUITH "
KOMIIE€TEHIIMH) s
1 Pa3nen 1. CucTeMHBIH aHATU3 M ONITHMHU3AIUS MPOLECCOB 6/0
Tema 1. JI 1. CucreMHBIN HOAXO B OIIK-1 (OIIK-1.1) JTuckyccusl. 1
CucreMHBIN HCCICA0BaHUAX
AHAIU3 I13 1 Knaccudukanus cuc- OIIK-1 (OIIK-1.1) YCTHBIH 1
TEM. orpoc.
Huckyccns.
Pemrenne nnm.
3a/1a4
Tema 2. Mo- | JI 2. MaTemaTuuecKue Mo- OIIK-1 (OIIK-1.2, 0,5
JeNd  TIPUHS- | IEJIM UCCIICIOBAaHUS CHCTEM OIIK-1.4)
i peweHud | 113 2. Mopgenau onTuMm3a- OIIK-1 (OIK-1.2, VCTHBIH orpoc 1
B YCJIOBHMSX | IUH OIIK-1.4), OIIK-6 Pemmenne
OHpeL[eJIeHHO— (OHK_63) TUIIOBBIX 3a-
CTH M HeoIpe- Aat.
NEeNeHHOCTH Pemenne num.
3a71a4.
JI 3. TeopeTuko-UrpoBbIe OIIK-1 (OIIK-1.2, 0,5
MOIENHN OIIK-1.4)
I13 3. BeckoanuInOHHEBIE OIIK-1 (OIIK-1.2, Pewenue tu- 1
HTPbI OIIK-1.4) HOBBIX 3371a4.
[13 4. DkcriepTHBIE METOBI OIIK-1 (OIIK-1.2, Pewenne tu- 1
MPUHSITUS PEIICHUH. OIlK-1.3) TIIOBBIX 3a/1a4.
2. P 6/0
azaes |l. BeposiTHOCTHBIE H 1eTePMHUHUPOBAHHBIE MOJETH
Tema 1 JI4. JlucnepCuoHHBIN U per- OIIK-1 (OIIK- Juckyccus. 1
JIMCTIEpCUOHH | PECCHOHHBIN aHAIH3. 1.2, OIIK-1.3),
N OIIK-2 (OIK-
b 1 2.1) OIIK-6
PErpeCCUOHHBL (OHK-6.4)
i aHau3 I13 5. O6paboTKa SKCIIEpUMEH- OIK-1 (OIK- | Vcraeni onpoc | 1
TaJIbHBIX JaHHBIX. 1.2), Auckycens
OINIK-2 (OIK- Pemenne nnm.
2.1) 3anay.
OIIK-6 (OITK-
6.4)
13 6. OcHOBBI (haKTOPHOTO aHa- OIIK-1 (OIIK- | YcTHBIH ompoc 1
J3a. 12, OHK-13), Pemenue -
OINIK-2 (OIIK- ITOBBIX 3a/1ad4.
2.1) OITK-6
(OIIK-6.4)
13 7. PerpeccroHHBIi aHATH3. OIIK-1 (OTIK- Kontponbnas 1
1.2, OIIK-1.3), pabora.
OIIK-2 OIIK-
2.1)




dopmupyemas Bun Kou-
Ne u Haume- KOMIIETeHIUS KOHTPOJIBHO | Bo
Ne Ne 1 Ha3BaHMe JeKIMH U
HOBaHMe pa3- (MHaUKATOP ro 4a-
n/n NPAaKTHYEeCKOI0 3aHATHS .
A€eJIOB, TeM AOCTHKEHU S meponpusitu |
KOMIIETEHIIMH) [ |
Tema 2. JI 5. UncneHHoe pelieHne cuc- OIIK-1 (OIIK- JlucKyccus. 1
Yucnennoe TeM nudPepeHINAIBHBIX YpaB- 1.2, OIIK-1.3)
MOJICTIMPOBAaH | HEHUM.
ue I13 8. IlpuknagHoe mporpaMmm- OIIK-1 (OIIK- VCTHBIH On- 1
HOE 0OecIieueHHE JUIs peain3a- 1.2, OIIK-1.3) poc.
LIMM MaTEMAaTHYECKUX MOJEIEN
* B TOM YHCIIE IPAKTHYECKas MOATOTOBKA
4.4 l'[epequb BOIIPOCOB Uil CAMOCTOATEC/ILHOI0 H3YYCHUA TUCHHUILIIHHBI
3AOYHASA ®OPMA OBYYEHUA
Tabnuna 5
Hepequb BOIIPOCOB VIS CAMOCTOATEC/ILHOI0 N3YYCHUA TUCITUILIINHDBI
Ne Ne paznena n Ilepeyennb paccMaTpuBaeMbIX BOIIPOCOB JIs1 CAMOCTOATEILHOIO
n/n TeMbl U3y4eHust
Pazjnen |. CucteMHblii aHAJIH3 H ONTHMH3ANMSI IPOIECCOB
1 | Tema 1. Cucremusiii | CUCTEMHBIM aHaIM3 Kak METOJA CHCTEMHOro mnonaxoza. Ilonstue
aHaJu3. cuctemsl corsacHo MCO 9000:2000. . BxoaHble U BBIXOJIHBIE CBSI-
3u. PacmmpenHas knaccudukanus cucteM (IpocTble/CI0XKHbIE, 3a-
KPBITHIE/OTKPBITHIE, pedaeKTopHble/pedIeKCUBHbIE, NETEPMUHUPO-
BaHHBIE/BEPOSITHOCTHBIE, CTaTUYECKHe/TMHAMUYECKHE, IHCKpeT-
HbIE/HETIPEPHIBHBIE).
OIIK-1 (OIIK-1.1)
2 |Tema 2. Mopnenu | [IoCTOMHCTBA M HEIOCTATKU TEOPETHUECKUX M AMIIMPHUUYECKUX MO-
NPUHATHSA PELICHUN | nened. MaremaTudeckas MOJEIb NPUHATHS PEIICHUH KaK COBO-
B YCJIOBHAX ONIpeJe- | KyIHOCTh PEATU3alMOHHOW M OLEHOYHOW CTpyKTyp. MHnmBuny-
JIEHHOCTH U HEOIl- | allbHas W TPYMNIoBas dKcIepTU3a. BriOop skcnepToB mpu MpoBeje-
PEACICHHOCTH. HUH dKcnepTusbl. OIIK-1 (OIIK-1.2, OIIK-1.3, OIIK-1.4) OIIK-6 (OIIK-6.3)
Pa3nes |1. BeposiTHOCTHBIE M JeTepPMHUHUPOBAHHbIE MO/IeJIN
3 |Tema 1 [ucnepcu- | Koppensuus u koBapuanus. CTaTucTiueckasi 3HaYMMOCTb K03 hu-
OHHBIM M PErpeccH- | MMEeHTa Koppessiuuu. Buael koppemsiuu. MeTtoa HauMEHBIINX
OHHBII aHAJINU3. KBaJpaToB. ['eTepockeaacTHYHOCTh OCTaTKoB. [IpobiemMbl MynbTH-
KOJUIMHEAPHOCTH B MOJENSX MHOXECTBEHHON perpeccuu. OIIK-1
(OIIK-1.2, OIIK-1.3), OIIK-2 (OIIK-2.1), OIIK-6 (OIIK-6.4)
4 | Tema 2. YnucnenHoe | AHaNIU3 JETEPMUHUPOBAHHBIX CHUCTEM C NMOMOIIbIO aAuddepennn-

MOICIIMPOBAHHUC.

AJbHBIX YPABHEHHUI WM UX CUCTEM. MeToJ KOHEUHBIX 3JIEMEHTOB.
Meto1 KOHEYHBIX pa3HOCTER. OIK-1 (OIIK-1.2, OIIK-1.3)

5. O0pa3oBaTe/jibHbIE€ TEXHOJIOTHH

WuTepaktnBHOE 00ydYeHHE OOECTICUMBaET B3aWMOIIOHMMAHUE, B3aUMOJICHCTBHE,
B3auMooOoraieHue. THTepakTHBHBIE METOAMKH HU B KOEM CIIy4ae He 3aMEHSIOT y4eOHBIN
MaTepHuall, HO CIIOCOOCTBYIOT €T0 Jy4YIIeMy YCBOCHHUIO U, YTO 0COOEHHO Ba)XHO, (hopmupy-
IOT MHEHHSI, OTHOIICHUS, HABBIKH MTOBEJICHUSI.
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Tabmuma 6

IIlpuMeHeHNe AaKTMBHBIX U MHTEPAKTHBHBIX 00pPa30BaTeIbHbIX TEXHOJIOT W

Ne Tema u popma HanMeHoBaHMe HCIIOJIB3YeMbIX AKTHBHBIX M HHTEPAKTHUBHBIX
n/n 3aHATHSA 0o0pa3oBaTe/bHBIX TEXHOJIOTHil
1 CucremMHbIl aHANIN3 JI | Ilpesentanust (MHGOPMALMOHHO-KOMMYHUKAITMOHHOE 00yyYe-
HUE).
I13 | [IpoGiiemHOe 00ydyeHne (AMCKyCCHs, pEeHICHNEe HHJI.3a/1a4)
2 Mopenu npuHATHS JI | TlpezenTanus (MHGOPMAIIMOHHO-KOMMYHHUKAIITMIOHHOE 00y4e-
peLICHUH B yCIIOBUAX HUE).
OTIPEICTICHHOCTH H I13 | [IpoGiiemHoOe 00ydYeHre (IUCKYCCHS, PElICHHE UHI.3a0a4)/
HEOIPEeICIIEHHOCTH
3 JlucniepCMOHHBIN 1 JI | Ilpe3zenTanus (MHGOPMAIIMOHHO-KOMMYHHUKAIITMIOHHOE 00y4e-
pErpeCcCUOHHbIN aHa- HUE).
3 I13 | ITpobnemHoe 0OyueHne (TUCKyCCus, pelieHne nua.3amnaq)/
4 Hucnennoe Moaenu- JI | Ilpe3enTamnust (MHGOPMALIMOHHO-KOMMYHUKAIITMIOHHOE 00yye-
poBaHue HUE).
I13 | KonTekcTHOE 0OyUeHUeE.

6. Tekylunii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOUYHAS ATTECTAIMUSA MO0
UTOraM OCBOCHUS IMCUUIIMHBI

6.1. TunmoBbIe KOHTPOJIbHBIE 3aIaHUSI MJIM HHbIe MAaTEePHAJIbI,
He00X0AuMBbIe /1151 OLCHKU 3HAHUM, YMEHUH U HABBIKOB U (WJIH) ONbITA

AeATECJIbHOCTH

Bomnpocsl 1151 yCTHOT0 onpoca
Paspgen |. CucteMHBII aHAJIN3 U OOTUMHA3ALMS OIPOLIECCOB

Tema 1. CucreMHBIl aHAITU3

IlepeunciuTh CBOMCTBA CUCTEMBI U IIPUBECTU IIPUMEPBHI.
[Ipuniun SkBUGUHAIBHOCTA U €T0 OCOOCHHOCTH.
CylHOCTh CUCTEMHOTO MOJX0/4a B UCCIICIOBAHUSIX.
Pacmupennas kinaccupukaiys CUCTEM.

[IpuHUUIIBI UCCTEAOBAHUS CUCTEM.

Hepapxus nener CUCTEMBI.

CylIHOCTh CUCTEMHOTO MMOJIX0/a.

MeTto1010THsI CUCTEMHOTO aHAJIN3a U €T0 LEIH.

Pazgen |. CuctemMHbIN aHAIM3 U ONTUMU3AIMS TPOIIECCOB

Tema 2. Moaenu OpuHSTHS PEIIEHNI B VCIOBUIX ONPEICICHHOCTH U HEOIPENEIEHHOCTH

Kiaccel Moieneit B McClIeIOBAaHUSIX.

[lepeuncnuTh UETU MATEMATUYECKOTO MOJICITUPOBAHHUS.
OcHoBHbIE TpeOOBaHUS K MATEMATUYECKUM MOJICTISIM.
DTanbl MATEMaTUYECKOTO MOJICIUPOBAHUA.

Buasl maTrematndeckux Mojeneit mo opMe mpeacTaBIeHHs.
Bunsl Mozenei 1o xapakrepy MOJIEIIN.

Paznen |l. BeposTHOCTHBIE M ACTEPMUHUPOBAHHBIC MOJICIIH

Tema 1 JJucnepCcHOHHBIA U PETPECCUOHHBIN aHATIN3

3aKOHBI PacCIpCaciIICHUA CﬂyqaﬁHBIX BCJIMYHH.
OmnucarenbHas CTaTUCTHUKA CJ'Iy‘-IEIﬁHbIX BCJINYHH.
Brruncienne aOCOMIOTHBIX YacTOT.

Brraucnenne OTHOCUTEIbHBIX YaCTOT.
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— Bwuapl cTOXaCTHYECKUX MOJIEIEH YIIPABJICHUA 3allaCaMU.

— Oco0eHHOCTH TapaMeTPUUYECKUX KPUTEPUEB MPOBEPKU IMIIOTES.
— Kpurepuit xu-xkBagpar.
— Oco0eHHOCTH HelapaMeTpUYECKUX KPUTEPUEB MPOBEPKHU TUIIOTES.
— CpaBHeHue BBIOOPOK ¢ TOMOLIBI0 KpuTepHsi CThIOJIEHTA.

— Oco0eHHOCTH SMIUPUYECKUX UCCIETOBAHUM.

— Ilonstue TCCTUPOBAHUA, IIPUMCPHI.

— JloCTOMHCTBA M HEOCTATKU TEOPETUUSCKUX MOIEIICH.
— JlOCTOMHCTBA M HEAOCTATKU AIMITUPUICCKUX MOJCIICH.
Paznen . BepossTHOCTHBIE M IETEPMUHUPOBAHHBIE MOAEIN

Tema 2. UncjieHHOE MOIEIUPOBAHUE

— Tlpumep MUHEWHOTO ypaBHEHUS B YACTHBIX TPOU3BOJIHBIX.
— Tlpumep nuHEeHHOTO 0OBIKHOBEHHOTO AP PEPEHIINATEHOTO YPAaBHEHUS.

— Kak 3aar0TCA T'PaHUYHBIC YCJIOBUA.

— Yrto Takoe cuctemMa KOOPAMHATHBIX (PYHKIIMMA.
— Uro Takoe KpaeBas U CMEIIaHHAas 3a/1a4a.

— UYro Takoe Pa3HOCTHAA CXEMa.

— Yr0 Takoe ceTka.

— IloHsATHE CETOYHOU (PyHKIIHH.

— UYrto Takoe mabjI0H pa3HOCTHOTO OTIepaTopa.

— KoHeuHO-pa3HOCTHBIC aHATIOTH TTPOU3BOTHBIX.

— OcHoOBHBIEC BO3MOXKHOCTH ITakeTa MathCad.

— OcHOBHBIC BO3MOKHOCTH TTaketa AnSYS.

— OcHoBHble Bo3MOkHOCTH IMakeTta STAR-CCM+.
— OcHoBHble Bo3MOKkHOCTH maketa FLOW-3D.

Ilpumepvt munoswix 3a0au

Pasnen |. CucTeMHBIN aHATIN3 U ONITUMHU3AINAA IPOIECCOB

Tema 2. Moaenu OpuHATAS PEIIEHUN B VCIOBUIX OMPEACICHHOCTA U HEOIIPEAECICHHOCTH

3adaua 1. CocTaBUTh MaTEMAaTUUYECKYIO MOJIENb, peanu3oBath ee Ha [IK u pa3paborarts or-
TUMAaJIbHBI TIJIaH MPOU3BOJICTBA. 3aBOJI MPOU3BOIUT 2 THIIA MPOIYKIHH, HCIIOIB3YET MPU 3TOM 3
BUJa pecypcoB. O0beM ckiiaza rotroBoil nmpoaykuuu 60 TonH. HaiiTy Takoil niaH BblllycKa npo-
JOYKIMH, TIPH KOTOPOM I

MOBUIb NPEANPUATHS OYJeT MaKCUMAJIbHOM.

IToka3zarenb Pacxomua 1l T Pacxon Ha 1 T ipo- | Exxemecsunbiii 3a-
MPOAYKIIUH A nyknuu B 1ac ChIpbs, T
Crippe 1, T 0,6 1,1 60
ChIpbe 2, T 0,8 0,9 40
Coippe 3, T 0,3 0,8 30
[TpuOBLTE OT Iposax 1 3000 3900 -

T TBIC.pYO

3adaua 2. JIng nocTaBUIMKOB (MYHKTHI MOTPY3KH) W MOTpeOUTENeH OAHOPOIHBIX I'PY30B
(IyHKTBI pa3rpy3KH) U3BECTHO KOJIMYECTBO I'PY30B, UMEIOLIUXCS Y MOCTABIIMKOB U 00bEMBI
N0CTaBOK notpedutensm. OnpeaeneHbl KpaTyaiiiie pacCTOSHUS MEXKy yHKTaMU TpaHC-

HOpTHOI>'I cetu. CocTaBUTh ONTUMAJILHBIM IIJIAH IICPCBO30K.
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3adaua 3. PeminTh Urpy B CMEIIAHHBIX CTPATETUAX IPHU 3a/IaHHOM IIaTEKHOW MaTpHULe

3adaua 4. Onpenenutb cOriacoOBaHHOCTb MHEHU HKCIIEPTOB B METO/IE MAPHBIX CPaBHEHUI

bl | b2 |b3 | b4
al 4 3 2| -5
a2 -2 51 -1| 4
a3 -3 2| -3 6

CJIOKHOCTH peajin3dalnn MOI[CJIeﬁ B MAKCTAaX YUCJICHHOI'O MOJCINUPOBAHUA

STAR-CCM+ FLOW-3D | AnSYS
STAR-CCM+ |1 1 5
FLOW-3D 1 1 5
ANSYS 0,2 0,2 1

Pazgen |l. BeposiTHOCTHBIE M AETEPMUHUPOBAHHLIE MOJAEIH

Tema 1 JlucriepCHOHHBIA U PETPECCUOHHBIN aHAIN3

3aoaua 5. t-xputepuit CThIoJEHTa JUIsl 3aBUCUMBIX BBIOOpOK. TpybomnpoBoa nmeeT 11 peMOHTHBIX
y4acTKoB. KolnuecTBO aBapHiftHBIX BBIC30B 3a T'OJI IO CaHAIMK TPYOOIIPOBOIA U Yepe3 T IMOCie
ee TPOBEJICHUS MPUBEACHO B TabmuIe. Pa3nmuyaroTcs JIM 9MCIO aBapUHHBIX BBIC3JIOB JI0 M TIOCTIE
caganuu?

1 25 | 22
2 23 |25
11 |20 |20
3aodaua 6. IIpoBepuTh BOCIPOM3BOAMMOCTD ONBITOB MO KpuTepHio baprnerra
No cepun OonbITOB 1 ombIT 2 OIBIT 3 OmBIT 4 ombIT
1 85,2 83,8 86,4
2 92,7 90,5 89,8 93,4
3 76,4 74,3 77,9

Ilpumepul 3a0au 0na KOHMPOALHOU padomul

KoHTponbHas BBINOJIHAETCA 10 MHANBUAYAIbHBIM 33JaHUSM Ha NEPCOHAJIBLHOM KOMIIBIOTE-
pe no BapuantaM. OT4eToM 1o paboTe sBIETCS pacueTHBIN (haiis, MpeaOCTaBICHHBIA Ha
IIPOBEPKY IPEINoAaBaTeiro. /[ MpuBEIEHHBIX CTAaTUCTUYECKUX JAHHBIX IMOCTPOUTH YPaBHEHHE
HapHOfI PErpe€CCun U BBINIOJIHUTH CTATUCTUYECKHH aHaJIN3 €ro KadeCTBa, BKJIIOYas IMPOBEPKY IIpa-
BOMCPHOCTHU ITPUMCHCHUA MCTOAd HAMMCHBIINX KBAJIPATOB.

X X1 |[X2 |... [Xn
Y YL [Y2 |... |[Y¥Yn

Bonpocwt k ouckyccuu
Pazgen |. CucTeMHBIN aHAJIM3 M ONTHMHU3AIMS IIPOILIECCOB
Tema 1. CucteMHBIN aHAIN3
[IpeumymiecTBa W HEOOCTATKU MOAXOJOB K HCCIEAOBaHUIO cucTeM: [IpuunHHO-
CJICICTBEHHBIN TOJIXO0, CACTEMHBIN MOIX0/1, CUTYaIllMOHHBIN TOJIX0/1, MPOIIECCHBIN MOIXOI.
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Hackonbko Moelnb CUCTEMBI MOXKET OBITH 00OOIEHHOW NP BHITTOTHEHUH CHCTEM-
HoTo aHanu3a? OT yero 3aBUCHUT YPOBEHb 00001IeHUs?
Pasnen |l. BepossTHOCTHBIE B A€ TEpPMUHUPOBAHHBIE MOJEIU
Tema 1 JIucriepcHOHHBIN U pErPECCUOHHBIN aHAJIN3

Kaxkue MeTopr 0TOOpa Iydliie IPUMEHATH JIJIs UCCIISIOBAHUN: BOJIOMOTPEOICHUS KHU-
JIOTO WJIM MPOMBIIINICHHOTO palioHa, TToKa3aTeseil KauecTBa BOJIbI B BOJOMCTOYHHKE, CIIPOCa
Ha OyTHJIMPOBAHYIO YUCTYIO BOAY?
Ilpumepvl unousudyanvhvix 3a0ay

Pasgen |. CucteMHBIN aHAJIN3 ¥ ONTUMHU3AIHS IPOIIECCOB
Tema 1. Cucremubli ananu3 KnaccudumupoBaTh 00BEKT UCCICIOBAHUN KaK CUCTEMY MPHU
3aJIAaHHBIX IEJISX UCCIICIOBAHNM.

Ne Lenu MoaenupoBaHus

1 HccnenoBanus MIaHUPYIOT BBITIONHUTD C 1I€TbIO BEISICHEHHS IPUYHUH HU3KOH MPUOBLIH
MPOM3BOJICTBEHHOTO TIPEIIPHSTHSL.

2 HccnenoBanus MIaHUPYIOT BRIOJIHUTD C IETBIO BEIICHEHUS IPUYUH HU3KOH MPUOBLTH
TPaHCHOPTHOTO NPEATIPHUSITHSL.

3 HccnenoBanus MIaHUPYIOT BBITIONHUTD C 1I€TbIO BEISICHEHHS IPUYHMH HU3KOH MPUOBLIH
TOPrOBOTO NPEIPHSTHSL.

4 HccnenoBanus MIaHUPYIOT BBITIOJIHUTE C LEJbIO BBISICHEHHS IIPHYMH HA3KOH NPUOBUIA HAY4HO-
MTPOM3BOJICTBEHHOTO TIPENNPHUSTHSL.

5 CocTaBUTh MOJIENTb MATEPHUAIILHBIX BXOOB-BBIXOJIOB JIJIsl CHCTEMBI BBICIIETO 00pa30BaHMUs

6 CocTaBUTh MOZIETh HEMATEPUAIBHBIX BXOJOB-BBIX0JIOB JJIsl CHCTEMBI BBICIIETO 00pa30BaHHUs

7 HccnenoBanus MIaHUPYIOT BRIIOJTHUTD C LEIBbIO BBEIICHEHUS IPUYUH HU3KOH yCIIeBaeMOCTH B
rpymie. KnaccndunmupoBaTh CTYACHYECKYIO TPYIIITY KaK CUCTEMY.

Pasnen |. CucteMHBIN aHAJINM3 M ONTHMHM3AIHS IIPOLIECCOB
Tema 2. Mojieau IpUHATHS PEIICHUM B YCJIOBHUIX ONMPEACICHHOCTH U HEONPEACIICHHOCTH
CdopMupoBaTh ¢ MOMOIIBIO TEHEpATOpa CIyYalHBIX YUCEN BBIOOPKY CIpoca C pacrpee-
nenuem Ilyaccona mpu 3aaHHOM MapameTpe A U Ciy4dailHOM pacceuwBanuu a. Jyig 3amas-
HBIX M37IEpKeK XpaneHus B (pyO/nens 3a en.) u uznepxkek nedunura H (py6/nens 3a en.)
HalTH ONTHMAaIBHBIA 00BhEM 3amaca Mo WHTErPAIbHOW KPHUBOW cripoca U GYHKIIMH TJIOTHO-
CTH YOBITKOB.
Paznen |l. BeposiTHOCTHEIE M IEeTEPMUHUPOBAHHEIE MOJCIIH
Tema 1 JIuciepCMOHHBIN B PETPECCHOHHBIN aHAIN3

Ha odunmansHom caiite Pocctara HailT naHHBIE 32 HECKOJIBKO JIET, BBHITIOJHUTH

OMUCATCIBbHYIO CTATUCTHUKY U MTOCTPOUTH TUCTOIrpaMMYy CJIICAYIOIICTO ITOKA3aTCIIA:
Ne | Cratuctuueckuii mokas3aTenb
1 | Kumnuasle yenosus B P®. Beck BeTxuii u aBapuiHbIN KWIMIIHBINA (HOHA, MITH. M

16 | maHHBIC 1O PACHPEACIICHUIO IECHCTBYIOUIMX CTPOMTEIILHBIX OPraHU3alUi 10 YHCACHHOCTH padoT-
HHUKOB U opMaM COOCTBEHHOCTH «J[MHAMHKA JAOJM YACTHBIX TPEANPUATHI MOCKOBCKOH 001acTu B
00BEME CTPOUTENTLCTBA

IIpumepHbIi NepevYeHb BONPOCOB, BBIHOCUMBbIX HA MIPOMEKYTOYHYIO aTTe-
CTAIHIO (324€T) 10 HTOraM OCBOEHHS THCIUTILINHBI
«[IpuxiaagHas MAaTEeMaTHKA
JInHerHbIe MOJIENIM IPUHATHS PELICHUH MPU HAIMYUU OTPAHUYECHUM.
Teopus urp. OCHOBHbIE TIOHSITHSL.
Knaccuduxanus urp. [pumepsr.
AHanu3 niatexHbIX MaTpull. CMEIIaHHbIE CTPATEruH.
beckoanuuuonHas urpa IByxX UrpoOKOB C HYJIEBOM CyMMOM.
14
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MeTo/1pI TOUCKA CeNIOBBIX TOUeK. BO3MOXKHBIE BapUaHThl pELICHUS UTPHI.
[ToHsiTHE MUCTIEPCHOHHOTO aHAIK3a.
O6nacTh mpuUMeHEHUs 0JHOPAKTOPHOTO JUCTIEPCUOHHOTO aHAIU3A.
OO6nacTh MPUMEHEHHS W UCTIOBF30BAaHUE IBYX(PAKTOPHOTO AUCIIEPCHOHHOTO aHAIH3a
0e3 TOBTOPCHMIA.
10. O6nacth npuMEHEHUs U UCTIONb30BAaHUE ABYX(AKTOPHOTO AUCIIEPCUOHHOTO aHATU3a
C TIOBTOPEHUSIMH.
11. TTapHbIii ABYXBBIOOPOUHBIH t-TECT ISl CPETHUX.
12. JIByxBBIOOPOYHBIi I-T€CT ¢ OTMHAKOBBIMU JUCTIEPCUSIMHU.
13. JIByXBBIOOPOYHBI# t-T€CT C pa3IMIHBIMU JUCIICPCHIMH.
14. Monens napHo# perpeccuu U TpeOOBaHUS K €€ TOCTPOECHHUIO.
15. ToyeuHple OIEHKH BHIOOPKH.
16. UnTepBanbHOE  olleHMBaHWE. JlOBepUTENbHBIM HMHTEpPBAl U  JIOBEpUTEIbHAsS
BEPOSTHOCTH JIJISI CPETHETO 3HAUCHUS.
17. Beraucnenue ko3¢ unuerToB koppemsiuu [Tupcona.
18. IIpoBepka cTaTUCTUYECKOM 3HAUMMOCTH Kodddutinenta koppemsuu [lupcona.
19. Mogens mapHO THHEWHON PETPecChu.
20. TpeboBaHUs K TOCTPOSHUIO MOJIENIN TAPHOW TMHEHHOMN pErpecCH.
21. OueHka mapaMeTpoB ypaBHEHUS MapHOM IMHEWHOMN perpeccuu.
22. CyurHocTh METO/Ia HAMMEHBIITUX KBAJPATOB.
23.T'OMOCKETaCTUIHOCTh U TETEPOCKEIACTHIHOCTh OCTATKOB B MOJICIH JIMHEHHOM per-
peccum.
24. ABTOKOppETSIUS B MOJICNN JIMHEWHON PETPEeCcCHH.
25. InTepBaisl MPOTHO3a MO TUHEWHOMY YPaBHEHHUIO PErPECCHH.
26. HenuHeliHble perpecCMOHHbBIE YPaBHEHUSI.
27.JIuHeanu3anys B HEIMHEHHBIX PETPECCUsIX.
28. O160p (haKTOPHBIX MPU3HAKOB MPU MOCTPOSHUU MHOKECTBEHHOMN pPEerpecCuu.
29.3a1auu MHOKECTBEHHOI'O KOPPEISUOHHO-PETPECCUOHHOI0 aHAIN3a.
30. [TonsiTHE MYTHTUKOJNIMHEAPHOCTH U CIIOCOOBI €€ yCTpaHEHUS.
31. MeToap! 3KCIEpTHOT'O OLIEHUBAHUSI.
32.Meron nmonapHOro CpaBHEHUS.
6.2. Onucanune nNokaszaresieil 1 KpUTEPpUEB KOHTPOJIS yCIIeBAEMOCTH,
ONUCAHME LIKAJ OLCHUBAHUSA
JUis KOHTPOJISL yCIEBAaEMOCTH HCMOJIB3YeTCs TPaTUIMOHHAs CHCTEMa KOHTPOJS H
OLIGHKH YCIIEBA€MOCTU CTYAEHTOB. JOJDKHBI OBITH MPEACTABICHBI KPUTEPUU BBICTABICHUS
OIICHOK TI0 CHCTEME «3aUeT», KHE3aYeTy.
Kpurepuu oneHuBanusi pe3yJibTaToOB 00y4eHUA

©oNO®

Tabmuma 7

Onenka Kputepun oneHuBaHHus HA 3a4eTe C OLCHKOM
3aCIIY’>KHNBACT CTYACHT, OCBOMBIITHHI 3HaHUsA, YMCHUSA, KOMIICTCHIIUHU U
TeopeTHYecKHii MaTeprai 0e3 mpoOesoB; BBIMOIHUBIIMN Bee J1abopa-
TOpHBIE 3a/1aHUs, TPETYCMOTPEHHbIE YUeOHBIM IIJIAHOM Ha BBICOKOM Ka-
YEeCTBEHHOM YPOBHE; IPAKTHUECKHE HABBIKU NMPO(ECCHOHATIBEHOTO MPH-
MEHEHHSI OCBOEHHBIX 3HAHUI CPOPMUPOBAHBL.

Komnerenunu, 3akpeni€HHble 3a AUCHUIIIIMHON, C()OPMHPOBAHBI HA
YPOBHE — BHICOKHIA.

3aCIYy’KUBACT CTYACHT, IPAKTUYCCKU IMOJITHOCTHIO OCBOMBIITHIA 3HaHWU,
YMEHUs, KOMIIETEHLIUN U TEOPETUYECKUI MaTepua, yueOHble Jabopa-
TOPHBIC 3aJaHUs HC OLICHCHLI MAKCUMAJIbHBIM YN CJIOM 6am1013, B OC-

3a4YTCHO
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HOBHOM C(OpMHUPOBAJT IPAKTHUECKHUE HABBIKU.

Komnerenunu, 3akpeni€HHble 3a AUCHUIIIIMHON, ¢()OPMHPOBAHBI Ha
YPOBHE — XOPOIIM (CpexHmii).

3aCIy)KMBAET CTY/IEHT, YACTUYHO C IpoOeTaMyu OCBOMBIINI 3HAHHUSA,
YMEHHsI, KOMIIETEHIIMN U TEOPETUUECKUI MaTepual, MHOTHE yueOHbIe
nabopaTopHbIe 3a/iaHus JTHOO HE BBITIOJHWI, JIMOO OHU OIEHEHBI YHC-
JoM 6ayyIoB OIM3KUM K MUHHUMAaJIbHOMY, HEKOTOpbIE MPAKTUYECKUE Ha-
BBIKH HE CQOPMUPOBAHBI.

Komnerenunumn, 3akperyi€HHbIC 3a JUCUUILUIMHON, C(POPMUPOBAHBI HA
YPOBHE — 10CTATOYHBIIA.

3aCIIy>)KMBAET CTYIECHT, HE OCBOMBIINN 3HAHUSA, YMEHHUS, KOMIIETCHIUU U
TEOPETUIECKHUI MaTepuan, ydeOHble 1ab0opaTopHBIE 3aJaHus HE BbI-
MOJIHUJI, TPAKTUYECKHE HABBIKU HE CPOPMHUPOBAHBL.

KoMnerenuun, 3akperi€éHHple 3a JMCHUIUIMHON, He C()OPMUPOBAHBI.

HE3a4YTCHO

7. YueOHO-MeTOAUYeCKOe U HH(opMaLIMOHHOE o0ecnieyeHue TUCIUIIMHBI

7.1 OcHoBHAasI JIUTEpaTypa
1. [IneckynoB, M. A. IlpuknagHas matemaTuka. 3aJa4yd CETEBOTO IUIAHU-
poBanus : yueOHOe nocobue st By30B / M. A. [IneckyHOB ; Mo Hay4HOHM pelaKiiu-
eit A. U. Kopotkoro. - 2-e u3a. - OnektpoH. nas.col. - M. : FOpaiit, 2019. - 93 c. -

https://urait.ru/bcode/441595"Ahttps://urait.ru/book/cover/584160DD-8323-41E8-
ADD3-9F2300FAC509. - Pexum noctyma: DJIEKTPOHHO-OMOIMOTEYHAs] CUCTEMaA

Opaiit, ans  aBropu3.  moJsb3oBaTened. -  TekCcT  :  DJICKTPOHHBIM.
URL: https://urait.ru/bcode/441595 (nata oopamenus: 22.08.2025)
2. Jlauyra, }O. @. IIpuknagHas MmaTeMaTUKa : YY€OHUK U MPAKTUKYM IS

By30B / 0. @. Jlauyra, B. A. CamconoB ; nox o6uieit pegakuueit B. A. CamcoHoga. -
2-¢ w3A. - DnekTpoH. maH.col. - M. : FOpaiit, 2021. - 304 c. - (Beicmiee obpasoBa-
Hue).urait.ru/bcode/471246” Ahttps://urait.ru/book/cover/4B7TBEDED-373D-4786-

BOBE-2E1A85F41728. - Pexum noctyna: DNeKTpOHHO-OMOIMOTEYHAsl CHUCTEMa

Opaiit, ngns  aBTOpM3.  TOJB30BATEICH. Tekct :  BIEKTPOHHBIM.
URL: https://urait.ru/bcode/471246 (nara odparmenus: 22.08.2025).
3. Bepemuyk, H. C. Ilpuknannas MmareMatvka : yueOHO-METOUYECKOE T10-

cooue / H. C. Bepemuyk, T. A. IlomskoBa. — Owmck : CubAIU, 2022. — 198 ¢. —
ISBN 978-5-00113-195-3. — Tekcr: »anekTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubimoreunas cucrema. — URL: https://e.lanbook.com/book/270887 (mara obparie-
aust: 22.08.2025). — Pexxum moctyna: it aBTOPH3. MMOJIb30BATEICH.

7.2 JlonmoJIHUTEJIbHAS JIUTEpPaTypa

1. boromoinos, H. B. Maremaruka : yueOHuk juis By3oB / H. B. boromo-
noB, I1. K. CamoiisieHko. - 5-e u3M., nep. u J01. - DIeKTpoH. AaH.col. - M. : FOpaiir,
2022. - 401 C. - (Briciiee o0pa3oBaHue). -

URL: MAhttps://urait.ru/bcode/488864"Ahttps://urait.ru/book/cover/581F627F-
FA47-494C-B9D1-D3600A43A08D. - Pexxum pocrtymna: DIeKTpOHHO-OMOIMOTEeUHas

cucteMa FOpaitT, s aBTopu3. moib3oBareniel. Tekct : anexktpoHHsld. URL:
https://urait.ru/bcode/488864 (mara obpamenus: 22.08.2025).
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2. DKkoHOMETpHKa : JlabopaTopHbli mpakTuky™m / M. H. Bynrakosa. - Bopo-
Hex : BI'Y, 2016. - 65 c. - URL: “Ahttps://e.lanbook.com/book/165259. Pexum noc-

Tynma:  DJIEKTPOHHO-OMOJMOTeUHass ~ cucTeMa  TeKCT  :  DIICKTPOHHBIMN.
https://e.lanbook.com/book/165259. (nata obopamenus: 22.08.2025).
3. Cuexko B.JI. CoBpeMeHHBIE CIIOCOOBI 0OPaOOTKU JTAaHHBIX THAPABIMYECKOTO

skcriepumenTa : Monorpagus / Cuexko Bepa Jleonnnosna . — M. : PTAY-MCXA, 2015.
140 c. ( 5 9K3., MOJHOTEKCTOBAsI AIEKTPOHHAS BEPCHs JOCTYIHA Ha caiTe OMOIMOTEKH
PI'AY-MCXA http://library.timacad.ru/elektronnyy-katalog).
7.3 HopmaTuBHBIE PABOBbIE AKTHI
1. 149-®3 O6 mndpopmannu, nHHOPMAIIMOHHBIX TEXHOJIOTHSIX U O 3aIuTe HH(pOpMa-
uH. [DIeKTpoHHEIH pecypc]. — Pexxum mpoctyma: http://www.consultant.ru/ (Toctyn
CBOOO/THBIN)

8. [lepeyenb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKANIMOHHOM ceTH
«AHTEpHET», HEOOXOAUMBIX JJI OCBOCHUS AUCHMILIMHBI

1. Peectp denepanbHBIX TOCY/IapCTBEHHBIX UH(OPMAITMOHHBIX CUCTEM
http://rkn.gov.ru/it/register/ (OTKpbBITBII TOCTYII)

2. OdunuanbHbIA CallT JIEKTPOHHON HayuHOU Oubnroreku https://elibrary.ru/ (moctyn
CBOOOTHBIN)

3. OdwunmaneHeii caiT ciryx0b1 ['ocymapcTBeHHON cratucTuku Poccuiickoit denepa-
1mn http://gks.ru (OTKpBITBIN AOCTYI)

4. OdunmanbHbIil caliT paspadorunka Ansys https://www.ansys.com/ (OTKPBITBII JOC-
Tym)

5. OdunmanbHbIit cailt pa3paboTunka STAR CCM+
https://www.plm.automation.siemens.com/global/ru/products/simcenter/STAR-
CCM.html (mocTym cBOOOTHBII)

9. lepeyeHb MpOrpaMMHOro odecrevyeHus 1 HHPOPMANMOHHBIX CIPABOYHBIX
cucreM (NP HEOOXOAMMOCTH)

[IpoBeneHue 3aHATUI OCYIIECTBISETCS B ayAUTOPHUSAX, 00OPYIOBAHHBIX MEPCOHATb-
HBIMH KOMITBIOTEpaMH, OObEIMHEHHBIMH B JIOKAJIBHYIO CETh C BBIXOJOM B HHTEPHET C 00sI-
3aTENbHBIM HAJIMYUEM MIPOEKTOPA JIJI1 BO3MOKHOCTH IOKa3a MPE3EHTAlMM U DKpaHa.

Ta6muma 8
IlepeyeHb MPOrPaMMHOro odecrevYeHus
Ne Ha"MeHOBaH“eU HanmenoBanue Tun I'on
pasaeJia yueoHoi ABTOp
n/n NporpaMMbl NpPOrpaMMbl pa3padoTKu
AMCHMILTHHBI
1 | Bce pasnenst MS Excel pacueTHas Microsoft |2010 u Bbimie
2 | Bce pa3zzuensl MS Power Point JIEMOHCTPAIMOHHAS Microsoft |2010 u Bbiiie
3 | Bce pa3zzensl MS Word pacueTHas Microsoft |2010 u Bbiiie
4 | Bce pa3gensr Internet Explorer IIOMCKOBAas Microsoft {2010 u Bei1IE

10. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOMN JJIsl OCYIIECTBICHUS
00pa3oBaTEIBLHOIO MPOIecca MO JUCIUTINHE

Ta0muma 9
Cgenennsi 00 00ecne4eHHOCTH CIIENUATU3MPOBAHHBIMU AYAUTOPUAMHU,
KaOuHeTaMu, J1200pATOPUAMU
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https://e.lanbook.com/book/165259
http://www.consultant.ru/about/software/systems/#build

HaumeHnoBaHue cnenuajbHbIX 10-

MellleHUH U MMoOMelleHnii AJ1s1 caMo-

CTOATEILHON padoThl (Ne yueOHOTro
Kopnyca, Ne ayIMTOpHuu)

OCHAIIIEHHOCTH CIIEHAJILHBIX IOMEIEeHHI 1 ImoMelle-
HHUH ISl CAMOCTOSITEJIbHOM PadoThI

No29 (yn. bonburas Axagemuueckas,
nom 44, ctp. 3), ayn. UL1- U116, 336,
347 yuebnas nabopamopus, yueoHnas
ayoumopust Os 2pynnosuixX U UHOUBU-
O0YANbHBIX KOHCYIbMayull, yueoHas
ayoumopus 01 meKywe2o KOHmMpOois
U NPOMENCYMOYHOU ammecmayuu,
nomeuwjenue OJisi CamoCmoamenbHol
pabomul

[Tepconanbupiii kommbioTep 32 mt. (MHB. Ne
210134000001134; 210134000001192;210134000001193;
210134000001194;210134000001195; 210134000001196;
210134000001197;410134000000590; 210134000001181,
210134000001182;210134000001183; 210134000001184;
210134000001185; 210134000001186:210134000001187,
210134000001188; 210134000001189; 10134000001190;
210134000001191; 210134000001168; 10134000001169;
210134000001170; 210134000001171; 10134000001172;
210134000001173; 210134000001174; 10134000001175;
210134000001176; 210134000001177; 10134000001178;
210134000001179; 210134000001180)

CNet Switch CNSN-1600 2 mt (MuB. Ne
410134000000196; 410134000000196)

Ne29 (yn. bonbmas Axagemuueckas,
nom 44, ctp. 3), ayn. UL1- U116, 336,
347 yuebnas nabopamopus, yueoHnas
ayoumopust 0is 2pYnnosuixX U UHOUBU-
0yanbHbIX KOHCYIbMayutl, yueonas
ayoumopusi 0t meKywe2o KOHmMpOois
U NPOMENCYMOUYHOU ammecmayuu,
nomeujenue OJisk CamoCmoamenbHou
pabomoi

[Tepconanbuplii kommbioTep 12 mr. (MHB. Ne
2101340000011009;

210134000001110; 210134000001111;
210134000001112; 210134000001113;
210134000001114; 210134000001115;
210134000001116; 210134000001117;
210134000001118;

210134000001119; 210134000001120)

bubanorexa um. H.W. XKenesnona
(JIucrBenHm4Has ayes, a. 2 K.1, koM.
133)

YuranbHblil 3a7. 12 KOMIIBIOTEPHBIX MECT C JOCTYIIOM B
snekTpoHHsld Karanor LIHb u MnTepHer.

KoMHaThl caMONIOATOTOBKH CTY/IEHTOB
B OOIIEKUTHIX

11. MeToauueckue PEKOMECHIAIMNHA CTYACHTAM 10 OCBOCHHUIO JTUCHHUIIIHHDbI

O6yuenue no nucuuruinHe «lIpuknagHas MaTemMaTHKay JaeT 3HAHUS O METO/aX CHC-

TEMHOT'O0 aHaju3a, MMOCTPOCHHHM MATEeMaTHYECKUX MOJENEW M pealn3alldyd UX B IaKETax
NPUKIAJIHBIX TPOTPaMM, OIIEHKE KauyecTBa MOJIENIel U UX MPUMEHEHHIO B 00JacTu mpodec-
CHOHAJIBHOHN JEATEIbHOCTH. YUUT MOMCKY HCTOYHHKOB M OLIEHKE HEOOXOAMMOMN Il 3TOrO
uH(pOpPMaLIUU, COBPEMEHHBIM METOJIMKAM MPUKIAIHBIX HCCIEIOBaHUM, aHAIU3Y, UHTEpIIpe-
TallMu U OIICHKE MOJIYYeHHBIX pe3yibTaToB. OOyueHue mpeirnoiaraeT u3yuyeHue cojepka-
HUS Y4eOHOW JUCIUILTMHBI Ha ayTUTOPHBIX 3aHATHIX (JICKIIUAX M MPAKTHUCCKUX 3aHIATHUSAX ),
AKTUBHO-TBOPYECKYIO CAMOCTOSITENIbHYIO pabOTy CTYJIEHTOB B Yachl, OTBEJICHHbIE HA CAMO-
CTOSTENBHYIO pa0OTy B EPHOJ U3YUYECHHUS Kypca.

AKTHUBHO-TBOPYECKMI TOAX0A K paboTe ¢ yd4eOHBIM MaTepuanoM Ha JIEKIUAX H
NPAaKTUYECKUX 3aHATUAX OOYCIIOBIIEH KaueCTBOM CTYACHTA K 3TUM (popMam 3aHSATHH B Iie-
PpHOJT CAMOCTOATENBHOM pabOThI, aKTUBHBIM yUYaCTHEM B 00CYXJICHUH BOIIPOCOB U PEIICHUU
3a/1a4 Ha 3aHATUAX. B 3THX 1ensix 3a/1auu, BBIHOCUMBIE JJIS PEIICHUS Ha MPAKTUYECKUX 3a-
HATUSAX, JOJDKHBI ObITh IIYOOKO M3Y4YEHBI, IPOJyMaHbl, IPOAHATIM3UPOBAHBI U MPEACTABIIE-
HBI B KOHCIIEKTaX B BHUJIe (hOPMYI M MOJENIel B MEPUOJI CaMOCTOATEIbHOU paboThl. Camo-
cTosITeNbHasl paboTa CTy/JIeHTa SBJISETCS BaXXHBIM BHIOM yueOHOW paboThl B Y HUBEPCHUTETE.
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OCHOBHBIMH BHAAMHU CaMOCTOSITEJIbHON BHEAYJUTOPHON pabOThI MO Y4eOHOU NUCIUILIMHE
«IIpukiiagHas MaTeMaTHKa» SIBJISIOTCS: CAMOCTOSTENIbHOE YIIIyOJeHHOE W3YUYEeHUE pa3ziesioB
y4eOHOH AMCLUIUIMHBI C TIOMOILBIO PEKOMEHIOBAHHOM JINTEPATypbl, UHTEPHET-PECYPCOB, I10-
BTOPEHHUE U JOPAaO0TKA U3JI0KEHHOTO Ha 3aHATHAX MaTepuaia, cOOp UCXOAHBIX JAHHBIX JUIS
CTAaTHUCTHYECKOTO aHalln3a JioMa B TJ100ajJbHOM CeTH, MOBTOP pelIaeMBbIX 3a/1a4y JOMa, CaMo-
CTOSTENBHYIO PabOTy ¢ MPOTrpaMMHBIM OOECIIeYeHUEM, MOATOTOBKY K KOHTPOJIBHOM paboTe
U TOATOTOBKY K 3a4ETy.

[ToaroroBka k 3a4dery. K 3auety HEoOXOIMMO TOTOBUTCS II€JICHAINIPABICHHO, pery-
JISIPHO, CUCTEMATHUECKH U C TIEPBBIX JHENH 00ydeHus 1o nqaHHoi nucuuriuHe. [lonbiTka oc-
BOUTh JUCLUIUIMHY B IIEPUOJI HEMOCPEACTBEHHON MOJATOTOBKU K 3a4€Ty Kak IPaBWIIO, ObI-
BaeT MaJIO MPOAYKTUBHOM U HedPekTuBHON. B camom Havane n3ydeHus: yaeOHOU TUCIUII-
JIMHBI TIO3HAKOMbBTECH CO CIEAYIONEeH y4eOHO-METOIUYECKOM JTOKYyMEHTAIUe: Mmporpam-
Mot 1o yuebHou aucuumuinne «llpukiagHas MaTemMaTHKa»; MepeyHeM 3HAHUM, HABBIKOB U
YMEHHI, KOTOPBIMHU CTYACHT JOJIKEH OBJa/J€Th, COCTABOM KOMIETEHIMI, KOTOPIMU HEOO-
XOJIUMO BJIAJIETh MO OKOHYaHUHM M3YYECHUS Kypca; TeMAaTUYECKUM IJIAHOM M JIOTUKOW H3Y-
YeHUs] TUCHUIUIMHBL;, TUTAHAMM JIEKIUHA M MPAKTUYECKUX 3aHATUH M THUIIAMU PElIaeMbIX
NPUKIAIHBIX 3aj]a4; OpraHu3alreil KOHTPOJIbHBIX MEPOIPUATHI MO MPOBEPKE TEKYyIIEeH yc-
NIEBAEMOCTH; PEKOMEHI0BAaHHOM JIMTEPATYPON U HHTEPHET-PECYpCaMU; NIEPEUHEM BOIIPOCOB
MO MOATOTOBKE K 3a4eTy. TO MO3BOJUT C(HOPMHUPOBATH YETKOE IpeicTaBlieHne 00 oobeMe
U XapakTepe 3HAHUU M YMEHUH, KOTOPBIMU HaJo OyleT OBIaieTh Mo aucuuruinHe. Cucre-
MaTHUYECKOE BBIIIOJIHEHHE y4eOHOU paOoThI Ha 1TAOOPATOPHBIX 3aHATUSIX MO3BOJIUT YCIEIIHO
OCBOUTDH TUCIUIUIMHY U CO3/IaTh XOPOIIYIO 0a3y IS CIayu 3a4eTa.

Buabl u popmbl 0TPAOGOTKH NPONYIIEHHBIX 3AHATHH.

CryneHT, MpoNMyCTUBIINI 3aHATHs, 00s3aH MPUHECTH KOHCHEKT IO MPOIYyIIEHHON

JICKUMU WIH IPAKTUYECKOMY 3aHSITHIO.

12. Meroauveckue peKOMEHIANUHN NPENOAABATEAM [0 OPraHU3alMU 00yYeHUsI
10 JUCHMUILIUHE

3aHATHSA O JUCIUIUTMHE MPOBOAATCS B CIECAYIOMUX (popMax: JIGKIMA W TpaKTHYe-
CKHE 3aHATHS. BaXXHBIM MOMEHTOM NPU OOBSICHCHUHM TCOPETHYECKOT0 MaTepuajia K Mpak-
TUYCCKOMY 3aHSATHIO SIBIISCTCS TPETYNPEKJICHUE MACCUBHOCTH CTYJICHTOB W OOCCIICUCHUE
aKTUBHOTO BOCIIPHUATHS U OCMBICIICHUS UMU HOBBIX 3HAHUM.

Omnpenenstomiee 3HaYCHUE B PEIICHUU ATOU 3a/1a4d UMEIOT JBa JAWJIAKTHYECKHX YC-
JIOBHSI: BO-TICPBBIX, CAMO M3JIOKEHUE MaTepuaja IMeJaroroM J0DKHO OBITh COACpPIKATEIhb-
HbIM B HayYHOM OTHOIICHHH, )XHBBIM U MHTEPECHBIM 1O (OpME; BO-BTOPHIX, B MPOIIECCE
YCTHOTO M3JIOKEHUS 3HAHWA HEOOXOAMMO MPUMEHSATH OCOObIe MEeAarornyecKue MPUEMBI,
BO30Y)KJAIONUE MBICIIUTCILHYI0 aKTHBHOCTH CTYJCHTOB M CIIOCOOCTBYIOIIWE IOJICpIKa-
HUIO0 UX BHUMaHUsA. OJMH U3 3TUX NMPUEMOB — co3z0anue npobremnou cumyayuu. CaMbIM
MPOCTHIM B JJAHHOM CIIy4ae SIBJSIETCS] JOCTATOYHO YETKOE OIMpe/IeTICHUE TEMbI HOBOTO MaTe-
pHalia U BBIJIETIEHUE T€X OCHOBHBIX BOIIPOCOB, B KOTOPBIX HAJICKUT Pa3o0paThcsi CTY/ICH-
TaM.

Ilpaxmuueckue 3ansamusi pa3BUBAIOT HAYYHOE MBIIIJICHUE U PEeYb CTYACHTOB, MO3BO-
JISIOT TMPOBEPHUTHh MX 3HAHUSA, B CBS3U C UYEM BBICTYMAIOT BAXKHBIM CPEJIICTBOM JIOCTATOYHO
ONepaTUBHON 00paTHOM CBsA3M. [ yCHEIIHOW IMOATOTOBKH K JIa0OPAaTOPHBIM 3aHATHSIM
CTYJICHTY HEBO3MOXXHO OTPAaHUYMTHCS CIyIIaHHEM BBOJHOrO0 Marepuayia. Tpebyercs mpe-
BapUTENIbHAS CaMOCTOSITENbHAs paboTa CTYACHTOB IO TeMe IIaHUpyeMoro 3aHsaTus. He
MOKeT OBITh ¥ peun 00 A((HEKTHBHOCTH 3aHSTHIA, €CIIH CTYJCHTHI MPEABAPUTEITHHO HE T10-
paboTaroT HaJ KOHCIEKTOM, YYCOHHMKOM, y4eOHbIM TTocoOueM, 4TOOBl OCHOBATEIHHO OBJIa-
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JIeTh TeopHuel Bompoca. MHTepakTHBHOE OOy4YeHHE OO0ECIeuMBaeT B3aMMOIIOHUMAaHHUE,
B3aMMOJICHCTBHUE, B3auMooOoramieane. MHTepakTUBHBIE METOJUKA HU B KOEM Ciy4ae He
3aMEHSIOT JIEKIMOHHBIN MaTepua, HO CIIOCOOCTBYIOT €T0 JYYIIeMy YCBOSHHIO M, YTO OCO-
OCHHO Ba)XHO, (DOPMHUPYIOT MHECHHSI, OTHOIICHHSI, HABBIKU MOBEJCHUSA. VIHTEpaKTUBHBIE Me-
TOJIBI TPUMEHSIIOTCSI KaK Ha JICKIUSX, TaK U Ha MPAKTUYCCKUX 3aHATHSIX.

Ipesenmayuu ¢ UCNONL308AHUEM PAZTUUHBIX BCNOMOCAMENLHBIX CPeOCm8 ¢ 00Cyic-
Oenuem. VICTIONB3YIOTCS pa3iMyYHBIC BCIIOMOTATENbHBIE CPEICTB: IOCKA, KHUTH, BHIEO,
CIIalpl 1T KOMITBIOTEPOB M T.M. VHTEpaKTUBHOCTh 00ECIEYMBACTCS TPOIIECCOM IOCIIE-
JYIOIIETO 00CYKICHUSI.

Obpamnas ceéa3v - AXTyanu3anusi IOJyYeHHBIX HA JIGKIIMA 3HAHUN MTyTEM BBISICHE-
HUS PEAKIINN YIACTHIUKOB Ha 00CYKIAaEMbIC TEMBI.

Jlucxyccus ot natuHCKOTO «discussion» (paccMOTpeHHe, UCCIIEI0OBaHME): CITOCO0 op-
TaHU3AIMA COBMECTHOM JCSITEIHHOCTH C IICJIbI0 MHTCHCU(UKALIMKU TIpoIiecca TPUHATHS pe-
IICHHSI B TPYIIIE; METOJI aKTUBHOTO OOYYCHWs, OCHOBAHHBIN Ha IyOJMYHOM OOCYXICHUU
poOJIEMBI, IIeTTh KOTOPOTO BBIICHEHUE W COTIOCTABJICHUE PA3IMYHBIX TOYCK 3PCHUS, HaXO-
KJICHUE TIPABUIIBHOTO PEIICHUS CIIOPHOTO BOTIPOCA.

IIporpammy pa3zpadoraJ:

N

[Tanmuueny Makcum CepreeBud, K.T.H., JOLEHT =
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PEIIEH3USA

Ha padouyo nporpammy Aucuumimabl b1.0.03 «IlpukiaagHass MaTeMaTHKa»
OITOII BO no nanpasjennio 08.04.01 — CtpouTe/ibCTBO, HAIPABJIEHHOCTH

«CTpouTebHO-TeXHUYECKas IKCNEePTH3a 00beKTOB HeABUKMMOCTID)
(xBanmupuKanusi BBIMYCKHHKA — MATHCTP)

KonecnukoBoii Upunoit AnekceeBHol, raBHbIM uHxkeHepom OOO «Texnomnpo-
€KT», KaHIUJATOM TEXHUYECKUX HayK (Jjajiee M0 TEKCTY PELEH3EHT), MPOBEACHA PelleH-
3usi paboueit mporpamMmbl aucuuriuinHbl «[Ipukmannas matematuka» OITOIT BO mo Ha-
npasiennto 08.04.01 — «CtpouTtenbcTBOY», HAMPaBICHHOCTH «CTPOUTENBHO-TEXHUUECKas
IKCIEePTU3a 00BEKTOB HENBMKUMOCTH» (Maructp) paszpadorannoir B ®I'BOY BO «Poc-
CUMCKHI rocynapcTBeHHbIN arpapHblil yHuBepcutrer — MCXA umenu K.A. Tumupszesay,
Ha Kadeape «CucTeM aBTOMATU3MPOBAHHOTO MPOSKTUPOBAHUS U WH)KCHEPHBIX pacue-
ToB»(pa3padotunk — [Tanmuuser; Makcum CepreeBud, qoueHT kadeapsl «CucTeM aBToMa-
TU3UPOBAHHOTO MPOCKTUPOBAHUS W HMH)XCHEPHBIX PAcue€TOBY», KAHIMUJAT TEXHUYECKHX
HayK).

PaccmotpeB mpencraBieHHbIE Ha PEICH3UIO MaTepUaibl, PELEH3EHT MPHUIIEN K
CJIETYIOIIMM BBIBOJIAM:

1. TlpenbsiBnennas pabouast mporpamma AUCHUIUINHBL «[Ipukinannas maTemaTu-
ka» (manee mo tekcry Ilporpamma) coomeemcmeyem tpeboanusim ®I'OC BO no Ha-
npasiennto 08.04.01 — «CtpoutensctBo». [Iporpamma codepaicum Bce OCHOBHBIE pasjie-
b1, coomeemcmayem TpeOOBAaHUSAM K HOPMATUBHO-METOINYECKUM JTOKYMEHTaM.

2. [pencrasnennas B [Iporpamme akmyanpsHocms yaeOHOW TUCIUTIINHBI B PaM-
kax peanuzanuu OIIOIT BO we nodnescum comuenuro — MACHUTUIMHA OTHOCHTCS K 00sI-
3aTeNIbHON YacTu yueOHoro mukia — b1.

3. [IpencraBnennsie B [Iporpamme yenu TUCHUILUIMHBI coomgemcmeayom Tpebo-
BanusM OI'OC BO nanpasnenus 08.04.01 — «CTpouTenbCTBOY.

B coorBerctBun ¢ Ilporpammoit 3a aucumiuimHon «llpuknagHas mMaremaTuKa»
3akperieHo 3 komnemenyuu OIIK-1 (maaukatopsr moctmwkenust OITK-1.1; OIIK-1.2;
OIIK-1.3; OIIK-1.4), OIIK-2 (uanukarop noctwkenuss OIIK-2.1), OIIK-6 (unaukarop
noctmxenus: OIIK-6.3; OIIK-6.4). [uctumnmmna «[IpuknagHas MaTeMaTHKa» U
npencrasieHHas [Iporpamma cnocodua peanruszoeams nX B 00bIBIECHHBIX TPEOOBAHUSX.

4. Pezynomamol o0yuenusa, nipencrapieHubie B [IporpaMMe B KaTeropusx 3HaTh,
yYMETb, BIAJIETh coomeemcmayom crenudrke U CONEepPKaHUI0 JUCIUILTUHBI U JeMOHCHI-
PUPYION 803MONCHOCHIb TIOJTYYEHUS 3aBIIEHHBIX PE3YyJIbTaTOB.

5. O6mas Tpyno€MKoCTh nucHUIUIHHbI «lIpukiiagHas MaTeMaTHKa» COCTaBIsET 3
3auétHbIX enuHuIbl (108 yacos).

6. Hudopmarus 0 B3aMMOCBS3H M3y4aeMBbIX JUCIHILIMH U BOIPOCAM HCKITIOYe-
HUs NyOJIMpOBaHUS B COJEP)KAHUU JUCHUUIUIMH coomeemcmeyen JIeHCTBUTEIbHOCTH.
Hucuumnuna «[Ipuknagnas mareMaTHka» B3aWMOCBS3aHA C JPYTUMH JUCHUTLTHUHAMU
OIIOIT BO u Yue6Horo 1urana no HanpasieHuio 08.04.01 — «CTpouTenscTBO» M BO3-
MOKHOCTh TyOMpPOBAHUS B CONEPKAHUU OTCYTCTBYET. [I0CKONBKY MUCIUIUIMHA HE TIpe-
JyCMaTPUBACT HAJUYHE CICIHAIBbHBIX TPEOOBAaHWN K BXOJHBIM 3HAHUSM, YMEHHSIM H
KOMIIETEHIIUSM CTYJIEHTa, OHA MOKET SIBJIATHCS MPEILIECCTBYIOLIEH IJisl CTIEIMaIbHBIX, B
TOM YHCJie TPOPECCUOHATBHBIX JUCIMILINH, UCIIOIB3YIONINX 3HAHUS B 00JaCTH MaTeMa-
TUYECKOTO MOJCIUPOBAHUS B MPOGECCHOHATBHON NEATEIILHOCTH MAarucTpa 1mno JaHHOMY
HaIpPAaBJIEHUIO MTOJITOTOBKHU.




7. IlpencraBnennas lIporpamma mpeanonaraeT HCHOJb30BAHUE COBPEMEHHBIX
00pa30oBaTeNbHBIX TEXHOJOTHM, HCIOJb3yeMble MpPHU pPEaNU3alUu pa3IUYHbIX BHUI0B
yueOHoil paboTsl. @opMbl 00pa30BaATENBHBIX TEXHOIOTUN coomeemcmayiom cnennuduke
JUCLUILINHBIL.

8. Ilporpamma aucuuruinabl «lIpukianHas MaTeMaTHKay» MPEAIONaraeT 3aHsATHS
B UHTEPaKTUBHOH (opme.

9. Bumpl, comepkaHue U TPYIAOEMKOCTh CaMOCTOSITEIIBHONH PabOTHI CTYIEHTOB,
npeacrasieHHble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSM K MOATOTOBKE BBITYCK-
HUKOB, conepxamumcst Bo ®I'OC BO nanpasnenus 08.04.01 — «CtpoutenbcTBoy.

10. IIpencraBnennsle U onucanHble B IIporpamMmme Gpopmbl mekyueri OLIEHKH 3Ha-
Huil (onpoc, B popme 00CYKICHHS OTAEIbHBIX BOIPOCOB, PEIICHHE TUIIOBBIX HHIUBHUY-
aNbHBIX 33/1a4, TUCKYCCHs, KOHTPOJIbHAs pabdoTa), coomeemcmayom crielnprKe TUCIH-
TUTMHBI U TPEOOBAHMSIM K BBIITYCKHHKAM.

dopma IPOMEXYTOUHOTO KOHTPOJIsI 3HaHUH CTYIEHTOB, IperycMoTpeHHas I1po-
rpaMMOH, OCYIIECTBIISICTCS B (DOpME 3a4eTa uTo coomeemcnmayen CTaTyCcy TUCIUTUIHHBL,
KaK JUCLMIUIMHBI 00s3aTenbHONM yacTu ydyeOHoro nukia — bl ®I'OC nHanpaBieHus
08.04.01 — «CtpouTenbeTBOY.

11. ®opmbl oLeHKU 3HAHMM, mpejacTaBieHHble B IIporpamme, coomsemcmsyrom
cnenu(rKe TUCIUTUIMHBI M TPEOOBAHUSAM K BBIITYCKHHKAM.

12. YyeOHo-MeToanueckoe oOecrieueHre JUCLUIUIMHBI MPEeACTaBI€HO: OCHOBHOM
JUTEPATypoil — 3 HCTOYHHKA, TOTIOIHUTENILHON JIUTEPAaTypol — 3 HauMEHOBAHHUsI, HOpMa-
TUBHBIMU aKTaMM — 1 HCTOYHHUK CO CCBUIKOM Ha 3JIEKTPOHHBIE PECYPCHI, U COOMBEmcmasy-
em tpedoBanusM @I'OC BO namnpasienus 08.04.01 — «CTpouTensCcTBOY.

13. MatepuaiibHO-TeXHUYECKOEe OOecledeHne JUCHUIUIMHBI COOTBETCTBYET CIIe-
uupuke aucuuiuinebl «[IpuknagHas MaremaTuka» U o0ecredrBaeT UCIOJIb30BaHUE CO-
BPEMEHHBIX 00pa30BaTeIbHbBIX, B TOM YUCIIE MHTEPAKTUBHBIX METOJIOB 00y4EHHUS.

14. Meroaunueckue peKOMEHAAlMM CTYIAEHTaM M METOJMYECKHE PEKOMEHJaluu
IperoiaBaTeNsiM Mo OpraHu3alMu OOy4eHHUs MO IUCIHUILIMHE AT IMPEJICTaBICHHE O
cnenuduke o0yuenus no aucuumiuze «lIpuknannas maTemaTuka.

OBIIUE BbBIBO/bI

Ha ocHoBaHuM MpoBeIEHHON PELeH3UH MOXKHO CJeNIaTh 3aKII0YEHHUE, YTO XapakK-
Tep, CTPYKTypa M cojiepxkaHue padoueil mporpammbl aucuuiuinHel «Ilpukiagnas mare-
matukay» OIIOIT BO no nampaenennro 08.04.01 — «CtpouTenbcTBO». HANPaBICHHOCTH
«CTpOUTENBbHO-TEXHIYECKasT IKCIEePTH3a OOBEKTOB HENBIKUMOCTH»  (KBalU(HKAIHS
BBIIIYCKHMKA — Maructp), pazpadortannas [lanuuseny Makcumom CepreeBud, JAOLHEHTOM
kadenpel «CrcteM aBTOMAaTU3WPOBAHHOTO MPOEKTUPOBAHMS M MHXKEHEPHBIX PAaCUyeTOBY,
KaHJIMJaTOM TEXHHUYECKUX Hayk cooTBeTcTByeT TpeboBanusmM ®I'OC BO, coBpemMeHHBIM
TpeOOBaHUAM HKOHOMHKH, PhIHKA Tpy/Ja U MO3BOJMT MpH €€ peanu3alun ycrenHo odec-
eYuTh (POpMHUpPOBAHHE 3asIBJICHHBIX KOMITETEHITHI.

Peniensenr:

7

Konecuukona 1.A., .
KaH/IUJIaT TEXHUYECKUX HAYK %

«25» aprycta 2025r.
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