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AHHOTALIUA

paboueit mporpamMmbl y4eOHON AUCIUILIMHBI
51.0.03 [IPUKJIAIHASI MATEMATUKA

JUTsl TOATOTOBKKM MaructpoB 1o HampasiieHuto 08.04.01 - CtpoutenbcTBo,

HaInpaBJICHHOCTH. CTpOI/ITCJIBHO-TGXHI/I‘-ICCKaH 9KCIICPTHU3a 00BEKTOB HCABMXXHNMOCTH

HCJILIO 0CBOCHUSA NUCHUIIIMHBI «HpI/IKJIaI[HaH MaTCMaTuKa» ABJIACTCA IMOJTYUCHUC
O6yanOHIHMHCH TCOPCTUICCKUX 3HAHUU O MCTOAaX CUCTCMHOI'O aHajin3a, IOCTPOCHUN Ma-
TEMAaTUYECKUX MOJECIICH U pain3alilvi NX B IIAKCTAX IMPHUKIIAAHBIX ITPOI'paMM, OLICHKE Ka4ycC-
CTBa MOJENICH U X IMPUMCHCHUIO B obnactn HpO(i)GCCHOH&.HI:HOfI JCATCIIBHOCTH.

MecTo AucuMnIMHBI B yueOHOM miiaHe. J(ucuummna «[IpuknagHas MaTeMaTrka» BKIIO-
yeHa B 00s13aTenbHbIN nepedeHb o0s3arensHoil yactu @PI'OC BO u peanusyercs B COOT-
BercTtBUU ¢ TpeboBanusmu OPI'OC BO u YueOGnoro miana no Hampasienuto 08.04.01 —
CtpouTtenbcTBO HampaBieHHOCTh «CTPOUTENBHO-TEXHUUECKAs HKCHEpTH3a OOBEKTOB
HEJBUKUMOCTHY.

TpeGoBanusi k pe3yJbTaTamM OCBOEHHMS JUCHUIJIMHBI: B pPE3yJlbTaTe OCBOCHUS
JTUCUUTUTAHBI (hopMupyrotcs ciaeayromue kommnerennun: OIIK-1 (MEAnKaTOphl JOCTHXKEHUS
OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4), OIIK-2 (uaaukarop moctmwxkeHus OIIK-2.1),
OIIK-6 (uamukarop poctmwkenus OITK-6.3; OIIK-6.4).

Kparkoe cogepxxkanue TUCUMIUVIMHBI. [[rciuImHa BKIOYaeT paszaen « CUCTEMHBIN
aHaJu3 U ONTUMU3AIMS MPOLECCOB» B KOTOPOM M3Y4alOTCsI METObl CUCTEMHOI'O aHAIN3a U
ONTUMU3AIMHU, a TAKXKE METOJAbl MPHUHATUS PELIEHUN B YCJIOBHUSAX HEONPENEIECHHOCTH;
pazaen «BeposSsTHOCTHBIE U JETEPMUHUPOBAHHBIE MOJIENIN», B KOTOPOM U3Y4YaIOTCSI MOJIEIIH
JIMCTIEPCUOHHOTO U PETPECCHOHHOTO aHAJIN3a U METOAbI YHUCIIEHHOTO MOJICIUPOBAHUS.

OO0uasi TpPy10eMKOCTh IMCHUILUIHHBI. 3 3a4eTHBIX eauHuIbl niau 108 dacos.

IIpoMexyTOUYHBINH KOHTPOJIb: 3a4€T BO 2 CEMECTPE.

1. Ileans ocBOEHNSI AUCHUILIHHBI

Heabto ocBoennst AucHMILVIMHEBI «lIpukinagHas MatemMaTuka» SIBASETCA MOJYYECHHE
00y4aronMMHCs TEOPETUYECKUX 3HAHUM O METOJaX CUCTEMHOIr0 aHalln3a, IOCTPOCHUU Ma-
TEMaTUYECKUX MOJIEIICH U Pean3aliy UX B [TAKETaX MPUKIIAJHBIX IIPOrPaAMM, OLICHKE Kade-
CTBa MoJieJiell U UX MPUMEHEHHUIO B 001acTU MpodeccuoHaTbHON NeATENbHOCTH.

JUst JOCTHKEHMS LEIU B Kypce M3YyYEHMs] JUCLUILIMHBI PEIIAIOTCS CIEAYIOUIUeE 3a-
nauu: — cOpMHUPOBATH MPEACTABICHUS 00 OCHOBHBIX KOMIIOHEHTAX KOMILJICKCHOW TUCITHII-
nuHbl «[IpukinaaHas MaTeMaTUKa»; PacKpPbITh MOHATUIHBINA anmnapaT (pyHIaMEHTAIBHOTO U
NPUKIIATHOTO aCHEKTOB JUCIUIUIMHBI; Cc(OpPMHUpPOBATH HABBIKM pa0OTHI B MaKeTax, MpH-
KJIaHBIX MPOTPaMM, HH(POPMALMOHHBIX CUCTEMaX; 03HAKOMHUTh C METOJI0JIOTHEH IKCIIEepH-
MEHTA U ITIOCTPOCHUS IMIIUPUIECKUX MOACIICH.

2. MecTo I1MCUMIJIMHBI B Y4eOHOM Mpoliecce

Hucnunnuna «[lpukinagnas matemaTukay BKJIIOUEHa B o0s3aTenbHBIM mepeueHb PI'OC
JUCLUIUIMH 0a30BOIl yacTu M peanu3yercss B cooTBETCTBUM c TpedoBanusmu PI'OC u
Vue6noro ruiana no Hampasierus 08.04.01 CtpourensctBo « CTpOUTENBHO-TEXHUYECKAS
IKCIIEPTU3a 0OBEKTOB HEIBIKUMOCTHY. IIOCKOJIBKY M3ydeHHE JUCHUILIMHBI HAYMHAET-
Cs1 BO BTOPOM CEMECTPE JO0CTAaTOYHO 3HAHUE TAKUX NUCHMUILUIMH «OCHOBBI HAyYHBIX UCCIE-
noBanuii» (1 cemectp) u «Opranuzanus U yrnpapjieHUE CTPOUTEIHHON AeITeNbHOCThIO» (1
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cemectp). Jducunmimna «I[IpukiiagHas MaTeMaTHKa MOXKET ObITh OCHOBOM JIJIsl HAITUCAHUSI
pa3/ienioB BBITYCKHOW KBaIU(PUKAIIMOHHON PabOTHI.

PabGouas mporpamma mucuuruinabl «lIpuknagnas mMareMatuka» s UHBAIUIOB U
JUI[ ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbs pa3palbaThiBa€TCsl WHIAUBUIYAIBHO C
Y4eTOM TCUXO(U3UIECKOTO PA3BUTHS, HHANBUIYAJTbHBIX BO3MOXKHOCTEH W COCTOSIHUS 3]10-
poBbs Takux oOydaromuxcs. OCOOCHHOCTBIO NUCIHMIUIMHBI SBJISETCS HCIIOIB30BAHHE TEp-
COHAJILHBIX KOMITBIOTEPOB HA BCEX 3aHATHUSAX U paboTa B MPUKIAJAHOM MPOrPaMMHOM Obec-
MEYEHUHN U TOCYJapPCTBEHHBIX 0a3ax JTaHHBIX.

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO JMCUMUILINHE,
COOTHECEHHBIX C IVIAHUPYEMBIMHU pe3yJIbTATAMHU 0CBOEHHSI 00pa30BaTeIbHOM
NporpamMmblI

N3yuenve naHHOW y4eOHOM AUCIUIUIMHBI HAMpaBlieHO Ha (popMupoBaHue y 00y-
YAIOIIUXCS KOMIETEHIUMN, TPEACTaBIECHHBIX B TabmuIe 1.

4. CTpyKTYypa " coiepKaHue TUCHUILTHHbI

OO6mwmit 00beM quctuiinHbl coctaBisger 108 yacoB. KonTaktHas pabora ¢ mpemnoja-
BaresneM cocraBisieT 24,25 dyaca. B xypce nmpeaycMOTpeHO YTCHHE JICKIUWA W MPOBEICHUE
MPAKTUYCCKUX 3aHATHHA Ha MEPCOHATHLHOM KOMITBIOTEPE, B TOM YHCJIE C HCIIOJIh30BAaHUEM
CETEBBIX TEXHOJOTHH, paOdOThI B MH(MOPMAIIMOHHBIX CHCTEMAaX U MaKeTaX MPUKIAIHBIX IPO-
rpaMM. BugaMu IpoMeKyTOYHOT0 KOHTPOJIS BBICTYIIAET 3a4€T BO 2 CEMECTpeE.

4.1 PacnpenesieHue TPyA0EMKOCTH AUCHMILIMHBI 10 BUAAM padoT
1o cemecTpam

O6mas Tpyn0€MKOCTh TUCIUIUIMHBI cocTaBisieT 3 3ad.en. (108 wacoB), ux pacmpe-
JieJIieHue TI0 BUAaM paboT U ceMecTpaM MpeCTaBIeHO B TaOiuIle 2.

Tabmuma 2
PacnpenesieHue TPy10€MKOCTH TMCUMILUIMHBI 10 BHIaM PadoT Mo ceMecTpam
N TpynoémkocTn
Buj yueOHoii padoThl qac. Cemectp 2
OO6mas TpyA0EMKOCTb JIUCIUTUINHBI TI0 Y4eOHOMY ITIaHy 108 108
1. KonrakTHas padora: 24,25 24,25
AynuTopHas paéora
B mom uucne:
aexyuu 8 8
Ipaxmuueckue 3anamus (113) 16 16
KOHMaxkmuas paboma Ha npomesxicymourom koumpoine (KPA) 0,25 0,25
2. Camocrositesannasi pa6ora (CPC) 83,75 83,75
Koumponvnas paboma (noocomosxa) 20 20
camocmosmenbHoe U3yueHue pazoenos, camonoo02omoska (npopabomxa
U NOBMOpeHUe Mamepuaia y4eOHUK08 U y4eOHbIX nocooutl, n0020moeKa 54,75 54,75
K JIeKYUAM U NPAKMUYECKUM 3AHAMUAM U M.0.)
Iloozomoska k 3auemy (KOHMPOJb) 9 9
By npomMexxyToOuYHOT0 KOHTPOJIS: 3a4eT




TpeOoBaHus K pe3yJibTaTaM OCBOCHHS Y4eOHOM IUCIHUILUIHHBI

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

Jr\[f;z thz)ri[e_ ConepmaHHe“ Ko 1 CoepaHme HHMKATopa A0CTHKS- B pesysnbrare n3yueHust yueOHON TUCIUILTUHBI 00yYarOIIAecs JOJKHBI:
1 | Ty | KOMUCTEHLMH (vm e€ yacTH) HUSI KOMITETCHIUH (VTH ¢ YaCTH) 3HATh YMETh BJIaJCTh
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 00OCHOBAHUE JIY TIPOLIECCOB U CHUC- | IPUKIIATHOM IIPOTPAMMHOM
MaTHYIECKOTO armapaTa IPaHUYHBIX M HAYaJIbHBIX YCIOBHH TeM obecriedeHNH
(byHIaMeHTaIBHBIX HAYK OIIK-1.3 Ouenka anekBaTHOCTH pe3ynbTa- | Kputepuu amexBatHocTH | DOpMYyTHUpOBATH MeTtoaamu onpeeacHus
TOB MOJAETUPOBaHHUsI, HOPMYITUPOBAHHE MaTeMaTUYECKUX MOJIe- | IPEAJIOAKEHUS 110 UC- | KPUTEPHEB MPOBEPKH afeK-
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- | TAMU3AI[MOHHBIC MO- | TAMU3AIHOHHBIX MOJIEIEH
NeSTEILHOCTH 807051 nenu Ha [IK
2 |OIIK-2. |CnocobeH aHAIN3UPOBATH, OIIK-2.1 Cbop u cucremaTm3anus Haydno- | Madopmarmmonnsie cuc- | @opmuposats monc- | Meromamu crucTeMaTH3aluu
KPUTHYECKHU TEeXHUYECKON MH(OpMALIUH O paccMaTpu- TeMBI 1 6a3bI 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 3HAHWS, B TOM YHUCIIE C
IIOMOIIIBKO I/IH(I)OpMaLlI/IOHHI)IX
TEXHOJOTUN
OIIK-6 |Cmocoben ocymectBusath uc- | OIIK-6.3 CocraBneHne mporpaMMsbl st [Mpuanumer ontumans- | PazpabarsBate Mo- | Peanm3oBeIBaTh Mopenn

pacnpereneHus pecypcoB Ha
MK

OIIK-6.4 CocraBiieHue IjIaHa UCCIIEI0Ba-
HUSA C IOMOIIBIO METOJIOB (PAKTOPHOTO aHa-
nm3a

OCHOBBI ()aKTOPHOTO
aHaJIn3a

[InanupoBats 3KcIHe-
PUMEHT

OO6pabaThIBaTh SKCIIEPH-
MEHTAaJIbHbIE JaHHbIE




4.2 Conep:xaHue QUCHUTINHBI
Tadomuma 3

TemaTnyeckuii NUIaH y4eOHOM M CIUTIIUHbBI

AynutopHass | BHeayau

HaumeHoBaHue pa3/iejioB M TeM IMCUUIJIMH abdorTa TOpPHAas
o Bcero
(YKpymHEHO) J | II3 | IKP | paGora
CP
Pa3nen |. CucTeMHbBIii aHAJIN3 U ONTUMU3ALUS
MPOLECCOB
Tema 1. CuctemubIil aHam3 13 1 2 10
Tema 2. Mojaenn npuHATHS PEIICHHH B yYCIOBUSX OIpe- 45 3 6 36

ACJIICHHOCTU U HCOMPCACIICHHOCTH

Pa3nen |1. BeposiTHOCTHBIE M IeTEPMHUHUPOBAHHbBIE

MOJIeJTH

Tema 1 JlucriepCHOHHBIN U PETPECCHOHHBIN aHAIN3 18 2 6 10
Tewma 2. YnuciieHHOE MOACIMPOBAHUE 22,75 2 2 18,75
KonraktHas paboTa Ha MPOMEKYTOYHOM KOHTPOJIE 0,25 0,25

(KPA)

[ToaroToBka K 3auery 9 9
Bcero 3a 2 cemecTp 108 8 16 | 0,25 83,75
HToro mo qpucumMninue 180 8 16 | 0,25 83,75

Pa3nes |. CucreMHbIil aHAJIN3 U ONTUMHU3ALMS NPOLECCOB
Tewma 1. CUCTEMHBIN aHAIN3

Jlexyus 1.Cucmemmuslii no0xo0 6 ucciredosanusix. MeTOI0NOIrMUECKUNA U MPUKIATHON UH-
CTpyMEHTapuil uccienoBaHuil. [IpMUMHHO-CIENCTBEHHBIN NOAX0/, CUCTEMHBIN MOAXOJ, CUTYallH-
OHHBIN MOJIX0/I, MPOLIECCHBIN MOX0/. CUCTEeMHBIN aHAIN3 KaK METOJI CUCTEMHOTO noaxoxa. [lons-
tue cucremsl cormacHo MCO 9000:2000. ITpuHnunel uccnenoBanus cucteM. CTpyKTypUpPOBaHHUE,
CUCTEMHOCTh M WIAeHTHUPUKaLus, adcTpakius U popmanuzanusi. CUCTEMHBIN MOAX0A KaK METOM0-
JIOTHS CIIENUAaIbHOrO Hay4HOro no3Hanus. Cucremuslii ananus. Knacesl cucteM. OCHOBHBIE CBOM-
CTBa CHCTEMBI: 1I€JICHANPABIEHHOCTh, CIOKHOCTb, JEIUMOCTb, LEI0CTHOCTh, MHOIOOOpa3ue aiie-
MEHTOB U Pa3jNyuue UX NMPUPOABI, CTPYKTYPUPOBAHHOCTD. I'paganusi CUCTEM IO CJIOKHOCTH M Mac-
mtady. [lonstue cpenpl. [Iporecc B3anMoIeHCTBHS CPEIbI U CHCTEMBI.

Ipaxmuuecxoe 3anamue 1. Knaccugurayus cucmem. BxogHsle u BbIXOAHBIE CBsi3u. Pac-
MUpEeHHas Kiaaccuukamus cucTteM (TIPOCTHIE/CIOXKHBIE, 3aKPBIThIe/OTKPBIThIE, pedIEKTOP-
Hble/peIeKCUBHBIE, JI€TEPMHUHUPOBAHHBIE/BEPOSTHOCTHBIE, CTAaTMYECKHE/IMHAMUYECKHE, JHC-
KpeTHbIE/HEeNpephIBHbIE). Perienne 3a1a4y Mo caMoCTOSTeNbHON KiacCU(pUKALMU CUCTEM, OIpejie-
JICHUIO BXOJHBIX M BBIXOJHBIX CBSI3€H MEX]ly CUCTEMOM U cpefoi. B3auMocBs3b Cpelibl U CUCTEMBI.
[ToBenenue cuctemsl. [lapamerpsl cocTrosiHUs. puMepbl. CBOICTBa CHCTEMBI, BbIpakaeMble B UH-
CJIOBBIX XapaKTEPUCTUKAX. 3aJayd IO ONPEIEIICHUIO CUCTEMBI U CpeAbl, CTENEHU IeTalU3alun
AIIEMEHTOB CUCTeMBI. JleTanusamnus (B TOM 4ucie Ha NMPUMEPAX) CBONCTB CHUCTEMBI: PAaBHOBECHE,
YCTOMYUBOCTH, 3(PPEKTUBHOCTD, HAAEKHOCTH, aJaNTallus, CAMOOPraHU3aIMs, KU3HECTIOCOOHOCTb.
MonenrpoBaHie OTKPBITBIX CHUCTEM B MPHUKJIAAHBIX MakKeTax. MeTomolorus MoAenupoBaHus OT-
KpbIThIX HH(popMarmonHbix cucteM ARIS. TpeboBanus k anmapaTHoMy obecnieuenuto. Mutepderic
¥ BO3MOKHOCTH ITPOrpaMMbl. BO3MOXXHOCTH UMUTAIIMIOHHOTO MOJEIMPOBAHHUS.

Tema 2. Mozaenu npuHATHS PELICHUN B YCIOBUAX ONPEAEICHHOCTU U HEOIIPEIETIEHHOCTH

Jlexyus 2. Mamemamuueckue mooenu ucciredosanusi cucmem. IIpUHIUIBI HCCIEA0BAHUS
cucreM. CTpyKTypUpOBaHUE, CUCTEMHOCTh M WACHTUHUKAIM, abcTpakuus U popmanuzanus. 1o-
HATHE MOJICTHM W 00ImMe Kiacchl Mojeneit (m3omopdubie, moaumMopdubie). CumMOM03 Mopeen
(cTpykTypHBIe, KubepHeTHueckue). [loctpoeHne 0O0OOIIEHHON MOJeNn Kak OCHOBHAas MpoIleaypa
CUCTEeMHOro aHanu3a. [IpoBepka ajeKBaTHOCTH MOJIENeH, aHau3 HEOINpPeNeIeHHOCTH U YyBCTBH-
tenpHOCTU. Knaccudukanus MaremMaTndeckux Mojesell u 3Tambl ux pa3padortku. Llenn maremaTn-




YECKOr0 MOJICIMPOBAHUS U TpeOOBaHHS K MOJAEISAM. DTambl MaTeMaTHYECKOTO0 MOJEIMPOBAHMUS.
Bunber maTematuueckux mMojesnei mo gopme mpecTaBICHHs, XapakTepy Mojaeiu. JJocToMHCTBA U
HEJOCTATKU TEOPETUYECKUX U IMIUPHUYECKUX MOJEIIEH.

Ipaxmuueckoe sanamue 2. Mooenu onmumuszayuu. MaremaTudeckass MOJAEIb NPUHATHS
pelIeHU KaK COBOKYITHOCTh PEaIU3allMOHHON U OIEHOYHOM CTPYKTYp. JIMHElHbIe MOAEIH MPUHS-
THS PEUICHUN B YCJIOBUSIX OMPENEICHHOCTH MPU HATMYUU OrpaHuyYeHuil. Monens pacnpeneneHus
OTpaHUYEHHBIX pecypcoB. TpaHcnopTHBIE 3a1aun. Mojenu ynpaBiieHHs 3allacaMi.

Jlexyus 3. Teopemuxo-ueposvie modenu. Kiaccudukanusi urp. AHTOTOHUCTUYECKHE U He-
AHTOTOHUCTUYECKHUE UTPhI. beckoamuunonneie urpel. Teopema ¢on Helimana. beckoanuimonHble
UTPBI ABYX JIUI] C HYJI€BOM cCyMMOi. CBeieHUE UTPHI K 33]1a4e JIMHEUHOTO MPOrPaMMUPOBAHUS.

IIpaxmuueckoe 3ansamue 3. beckoanuyuonnsie ucpvl. AHaIN3 IIaTEKHBIX MaTpull. Ompene-
JIEHUe MUHHMMaKca, MakcuMuHa. [louck cennoBoil TOUKH, BEpXHEW M HM>KHEW 11eHbl UTphl. Pemenue
UTPBI B CMEIIAHHBIX CTpaTerusix. Peanu3zaiius Moieneid B AJIeKTPOHHBIX Ta0IHIIaX.

Ipaxmuueckoe 3anamue 4. Jxcnepmuvie Memoovl npunamus pewenuii. UHquBuayanbHas v
rpyIIoBas 3kcrepTu3a. BeiOop 3kcrepToB mpu MpOBEICHUN SKCIIEPTU3bI. DBPUCTUUECKUE METOIBI,
OCHOBaHHbIE Ha 3aKOHaX JOTUKU. CyOBEKTUBHBIN METO/ OIICHOK C BBIIBIKEHUEM TUIOTE3. DBPU-
CTUYECKHE METOJIbl aHaIn3a. AHAIMUTUUECKUN HMepapXuyecKuil mporecc. Meroa monapHoro cpas-
HeHus. KoadpuumeHnTsl cormacoBaHHOCTH 3KCepTOB. MaTpHUIIbI MONAPHBIX CPABHEHHIA.

Pa3nen |1. BepossTHOCTHBIE U IeTEPMUHMPOBAHHBIE MO/1€JIU
Tewma | /IucriepCHOHHBIN U PErPECCUOHHBIN aHAIINU3

Jlexyus 4. J[ucnepcuonnulii u pecpeccuonnsiii ananu3. OcHOBBI (pakTOpHOrO aHamM3a. AHa-
JUTHYECKas CTATUCTHKA BHIOOpOK. Llenu nucrepcMOHHOro aHanu3a W UCIOJb3YeMble KPUTEPHH.
perpeccuonHblii aHanu3. [lapHas m MHOXXecTBeHHas perpeccus. OnpenerneHne K03(PPUITMCHTOB
pErpeccuy U CTaTUCTUYECKUE OLIEHKH KauecTBa ypaBHEHUH. [Iporuossi.

Ilpakmuueckoe 3ausmue 5. Obpabomka skcnepumeHmanvubix oanusix. OnucarenbHas cra-
TUCTUKA BBIOOPOYHBIX MAHHBIX. BBIUMCIEHHE TOUYEYHBIX M WHTEPBAIBHBIX XapakTepuctuk. Ilo-
CTPOCHUE TOBEPUTEIIBHBIX MHTEPBAJIOB VISl CPETHETO MPH 3aIaHHON BEPOSITHOCTH.

Ipaxmuuecroe 3anamue 6. OcHosvl pakmopnozo ananruza. Pabota ¢ makeTom «AHamu3
naHHbIx». OIHO- M JBYX(aKTOPHBIM AMCIEPCHOHHBIN aHanmu3. [IpoBepka rumores O paBeHCTBE
CPEIHMX U JIUCTIEPCUI JABYX HOPMAJIbHBIX T'€HEPAIbHBIX COBOKYNHOCTEH. CTaTucTHYeCKasi 3aBUCHU-
MOCTH CJIy4ailHBIX MTEPEMEHHBIX.

IIpaxmuueckoe 3anamue 7. Pecpeccuonnviii ananu3. IlocTtpoeHne ypaBHEHUH NAapHOW U
MHOKECTBEHHOU perpeccuu. [IpoBepka kadectBa ypaBHeHus. [IpoBepka mpueMiaeMocTH MeToja
HaMMEHBIIINX KBaJApaToB. [IpOrHO3bI MO pErpeccuOHHON MOJIETH U UX KaueCTBO.

Tema 2. YncieHHOE MOIETUPOBaHKE

Jlexyus 5. Yucnennoe pewenue cucmem oughghepenyuanvuvix ypasneHuu. AHannu3 1eTepMu-
HUPOBAHHBIX CHUCTEM C MOMOIIBI0 au(depeHInaIbHbIX YPAaBHEHUN WU HX CUCTeM. Bo3MokHOCTH
AQHAJTUTUYECKUX METOJIOB PEIIEHUA. Y CTOMYMBOCTh pelieHuil. YncaeHHble METOIbl PEIICHUI: Me-
TOJ TIOCJIEIOBATEIbHBIX MPUOIMKEHNH, METOJT KOHEUHBIX PA3HOCTEH, METOJ] KOHEYHOTO DJIEMEHTA.
CXoauMmMoCTh U YCTOMUHUBOCTD YUCIAEHHBIX METO/IOB.

Ipakmuueckoe 3anamue 8. [Ipuxnaounoe npocpammuoe obecneuenue 07 pearu3ayuu ma-
memamuueckux mooeneu. OO030p BO3MOXKHOCTEH IMAaKETOB MaTEeMAaTHYECKOTO MOEIHPOBAHUS
MathCad u ANSYS Mechanical. Cnenmanmsuposannsie makersr STAR-CCM+,
COMSOL Multiphysics, FLOW-3D.

4.3 Jlekuuu ¥ NpaKTHYECKHE 3aHATHSA

Tabmnuma 4
CopnepxaHue JeKIUI U MPAKTHYECKUX 3aHATHH
dopmupyemasi Bun Ko
Ne u HauMme- KOMIIETEHIIH S KOHTPOJIbHO
Ne Ne 1 Ha3BaHHe JIeKIIUH U -BO
HOBaHUe pa3- (MHaUKATOP ro
n/m NMPAKTHYECKOr0 3aHATHS qya-
eJIOB, TEM JOCTHKEHHSI MeponpHATH |
KOMIIETEHI[MH) s1




dopmupyemasi Bun Kox
Ne u Haume- KOMIIETeHI[Us KOHTPOJIbHO
Ne Ne u Ha3BaHue JieKIUH U -BO
HOBaHMeE pa3- (MHaUKATOP ro
n/n NMPaKTHYECKOr0 3aHATHS ya-
1€J10B, TEM JMOCTHKEHU S MeponpHsTH |
KOMIIETEHI[MH) s
1. | Pazgen 1. CucTeMHbIii aHAJIM3 U ONTHMH3AIHS POIECCOB 12
Tema 1. JI 1. CucremuBbIi TOAXO/ B OIIK-1 (OIK-1.1) 1
CucreMHbIi WCCJICTIOBAHMSIX
aHaJm3 13 1 Knaccudukanus cuc- OINK-1 (OIIK-1.1) | Ycrasiii onpoc | 2
TEM. Juckyccus
Pewenue una.
3a1a4
Tema 2. Mo- | JI 2. MaremaTnyecKkme Mo- OIIK-1 (OIIK-1.2, 1
JeNd  TIPUHS- | IEJIM UCCIICIOBAaHUS CHCTEM OIIK-1.4)
i pemeHuit | I13 2. Mopaenau onTuMm3a- OIIK-1 (OIIK-1.2, YcTHbli onpoc 3
B YCJIOBUSAX | LIUKU OIIK-1.4), OIIK-6 Pewenue tu-
ONpeAeICHHO- (OIIK-6.3) NOBBIX 3a1a4
CTH W Heompe- Pewenne unp.
JEJIEHHOCTH 3ajad
JI 3. TeopeTuko-urpoBbie OIIK-1 (OIIK-1.2, 2
MOJIENN OIIK-1.4)
I13 3. beckoanuimoHHbIE OIIK-1 (OIIK-1.2, Pemenue Tu- 1
UTPBI OINK-1.4) TOBBIX 33124
13 4. DxcniepTHBIE METOBI OIIK-1 (OIIK-1.2, Perenue - 2
IIPUHSATHUS PEUICHUM. OIK-1.3) TIOBBIX 33/1a4
2. P 12
azaes |l. BeposiTHOCTHBIE H 1eTePMHUHUPOBAHHBIE MOJETH
Tema 1 JI4. JlucniepCUOHHBIN U per- OIIK-1 (OIIK- 2
JlucriepcMOHH | pECCHOHHBIN aHaAIKU3. 1.2, OIIK-1.3),
y OITK-2 (OIIK-
b 1 2.1) OTIK-6
PErpeCCUOHHBL (OHK-6.4)
H aHamm3 I13 5. OGpaboTka sKkcrepumen- | ONK-1 (OIK- | Vernwii onpoc | 2
TaJIbHBIX JAHHBIX. 1.2), Huckyccust
OIIK-2 (OIIK- Pemenne num.
21) 3aaa4
OITK-6 (OIIK-
6.4)
13 6. OcHOBBI pakTopHOTO ana- | OIIK-1 (OIK- | Vcrueii onpoc | 2
T34, 1.2, OIIK-1.3), Pemenue tu-
OINK-2 (OIK- IIOBBIX 33/1a4
2.1) OIIK-6
(OIIK-6.4)
13 7. PerpeccHoHHBII aHATU3. OIIK-1 (OIIK- KonrponbHas 2
1.2, OIIK-1.3), pabora
OITK-2 OIIK-
2.1)
Tema 2. JI 5. Yucnennoe perieHue cuc- OIIK-1 (OIIK- 2
YucneHnHoe TeM auddepeHInaIbHbIX ypaB- 1.2, OIIK-1.3)
MOJICTUPOBAaH | HEHUM.
ue I13 8. IIpuknanHOE MporpaMmm- OIIK-1 (OIIK- | VcrHslit onpoc | 2
HOe o0ecrieueHre sl peain3a- 1.2, OIIK-1.3)
I[UU MAaTEeMaTUYECKUX MOJeIeH




4.4 HepequL BOIIPOCOB AJA CAMOCTOATEC/IBbHOI0 U3YUYCHUA TUCIHUILJIMHBI

Tabmuma 5

Hepeqenb BOIIPOCOB VI CAMOCTOATEIbHOI'0 U3YUYCHUA TUCHUIIJIHHDBI

Ne Ne paznena u Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB JIJIS CAMOCTOSAATEILHOTO
n/n TeMBbI U3y4eHusl
Pa3nen |. CucTeMHBIIl aHAIN3 U ONITHMHU3ALMS TPOIECCOB
1 | Tema 1. Cuctremnsiii | CUCTEMHBIH aHAIM3 KaK METOJ CHUCTeMHOro mnoaxoja. [lonsarue
a”HaIn3 cucteMsl coritacao MCO 9000:2000. . BxogHusle U BBEIXOJIHEIE CBS-
3u. Pacmmpennas kinaccupukanys cucteM (IpOoCThIe/CIOXKHbIE, 3a-
KPBITBIE/OTKPBITHIE, pedieKTopHbIe/pe(IICKCUBHBIE, TETEPMUHHPO-
BaHHBIC/BEPOSTHOCTHBIC, CTATUYCCKUE/IMHAMUYECKUE, IUCKPET-
HbIC/HETIPEPHIBHBIC).
OIIK-1 (OIIK-1.1)
2 |Tema 2. Mopgenu | JJoCTOMHCTBA M HEMOCTATKH TEOPETUYCCKUX M AMITUPUYCCKUX MO-
NPUHATHS pEUIeHU | neneil. Maremartudeckass MOJETb MPHUHITHUS PEHICHUH KaK COBO-
B YCIIOBUSX OIIpEAe- | KyIIHOCTh PEANN3ALMOHHON M OLEHOYHOM CTpyKTyp. MHauBuay-
JIEHHOCTH U HEOIl- | allbHas W TPYMIOBas dKcrepTu3a. BeiOop skcnepToB mpu MmpoBesie-
peacIeHHOCTH HUH dKcnepTusbl. OIIK-1 (OIIK-1.2, OIIK-1.3, OIIK-1.4) OITK-6 (OITK-6.3)
Pasjen |1. BeposiTHOCTHBIE U IeTEPMHUHHPOBAHHBIE MOJIEJIH
3 |Tema 1 Hucnepcu- | Koppemsuus n koBapuamus. CtaTucTudeckas 3HaY4MMOCTh K03(du-
OHHBI WM perpeccH- | IMeHTa Koppemsuud. Buapl koppemsuuud. Metoj HaWMEHBIINX
OHHBIN aHAIIU3 KBazpaToB. ['eTepockenacTUyHOCTh OcTaTKOB. [IpoGnemMbl MynbTH-
KOJUTMHEAPHOCTH B MOJENIAX MHOXECTBEHHOH perpeccuu. OIIK-1
(OIIK-1.2, OIIK-1.3), OIIK-2 (OIIK-2.1), OIIK-6 (OIIK-6.4)
4 | Tema 2. YucnenHoe | AHain3 AETEPMUHUPOBAHHBIX CHUCTEM C IOMOIIBI0 AupdepeHn-

MOZICIINPOBAHUC

AJBHBIX YPABHEHUM WM UX CUCTEM. MeToJ KOHEUHBIX JJIEMEHTOB.
MeTo1 KOHEUHBIX pa3zHOCTE. OIK-1 (OIIK-1.2, OIIK-1.3)

5. O0pa3oBaTte/ibHbIE€ TEXHOJIOTUHU

WNuTepaktuBHOE OOydeHHE OOecIeuynBaeT B3aUMOIIOHUMAHWE, B3aMMOJICHCTBUE,
B3anMooOoraiieHue. MIHTepakTHBHBIC METOJIUKHA HU B KOEM CIIy4ae HE 3aMEHSIOT y4eOHBIN
MaTepual, HO CIIOCOOCTBYIOT €ro Jy4IIeMy YCBOCHHUIO U, 9TO OCOOCHHO Ba)kKHO, POPMUPY-
10T MHEHUSI, OTHOIICHHUSI, HABBIKH TTOBEICHHUSI.

Tabmuma 6

HpnMeHeHne AKTUBHBIX 1 HHTCPAKTHUBHBIX 06p330BaTeJ'ILHLIX TEXHOJIOT Uil

Ne HaumeHoBaHHMe HCIO/Ib3yeMbIX AKTHBHBIX H HHTEPAKTHB-
Tema u popma 3ansaTHs .
n/n HbIX 00pa30BaTeJbHBIX TEXHOJIOT U
1 CucremMHbIl aHAIN3 JI | Ilpe3sentanus (MH(pOPMAIIMOHHO-KOMMYHHUKAIIMOHHOE 00Y-
YeHue).
I13 | [Ipo6GnemHoe 0OyueHue (AMCKycCus, pelieHne WH.3a1a4)
2 Mopenu npuHATHA JI | [Ipe3enTanus (nH(pOpMaLOHHO-KOMMYHUKAIIMOHHOE 00Y-
pELIECHNI B yCIOBUSAX YEHHE).
OTIPENIETICHHOCTH 1 I13 | IIpo6GnemHoe oOyueHne (AUCKYCCHS, peIIeHUEe WHI.3a]1a4)
HEONpPEAEIEHHOCTU
3 JlucniepCuOHHBIN U JI | [Ipe3enTanus (nH(pOpMaLOHHO-KOMMYHUKAIIMOHHOE 00Y-
pErpeCCUOHHbIN aHa- YEHUE).
13 I13 | IIpobaemuoe oOyueHue (AMCKYCCHs, PEIIEHUE WH.3a/1a9)
4 Yucnennoe MozeIu- JI | Ilpe3entanus (uH(pOPMAIIMOHHO-KOMMYHHUKAIIMOHHOE 00Y-

poBaHue

YeHue).
KonTekctHoe 00yueHue.
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6. Tekymunii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS ATTECTAIHUSA MO0
UTOraM OCBOEHUS JUCHUIIMHBI

6.1. TunoBbie KOHTPOJIbHbIE 32JaHUSI UJIH HHbIE MAaTEPHUAJIbI, HEOOXOUMbIe
JJISL OLlCHKH 3HAHUI, YMEHUI U HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH

Bomnpocs! 1151 ycTHOrO onpoca
Pazgen |. CucTeMHBIN aHAIW3 U ONTUMH3AIUS IIPOIECCOB
Tema 1. CucTeMHBIN aHAIU3
— IlepeuncinTh CBOMCTBA CUCTEMBI U IPUBECTU MPUMEPHI
— Ilpuniun >kBU(UHATIBHOCTUA U €70 0COOEHHOCTH
— CymHoCcTh CUCTEMHOTO MOJX0/1a B UCCIEOBAHUSIX.
— Pacmupennas kiaccudukaius CUCTEM.
— IlpuHIUIIBI UCCIIEIOBAHUS CUCTEM.
— MHepapxus ueneit CuCTEMBI.
— CyIHOCTh CUCTEMHOI0 MOAXO0/a.
— MeToa0a0THsI CHCTEMHOT'0 aHAIN3a 1 €To ICIH.
Pazgen |. CucTeMHBIN aHAIN3 ¥ ONTHMH3AIUS IIPOIIECCOB
Tema 2. Mojieny pUHATHS PEIICHUNA B YCIIOBHAX ONPEACICHHOCTH M HEONMPEASICHHOCTH
— Kunaccel Mozienei B HCCIIEJOBaHMX.
— IlepeuncnuTh 1€ MAaTEMATUYECKOTO MOACITUPOBAHHUS.
— OcHoBHbIE TPeOOBaHUS K MATEMAaTHYECKUM MO/IEIISIM.
— Drarnbl MaTEeMaTUYeCKOTO MOICIUPOBAHUS.
— Buapl MaTeMaTHUeCKUX MoJieiel 1o popMe MpeICTaBIICHHS.
— Buasl mozaenen no xapakrepy MOJEIH.
Pasnen |l. BeposaTHOCTHEIE M A€ TEPMUHUPOBAHHBIE MOIESIIH
Tewma 1 JIucnepCUOHHBIM U PErPECCUOHHBIN aHAIN3
— 3aKoHBI pacrpeeeHus CIydyaHbIX BETUYUH.
— OmnwucarenbHas CTAaTUCTUKA CITyYalHBIX BEJTUYHH.
— Bpruncienue abCOIIOTHBIX YaCTOT.
— BrplunceHre OTHOCUTEIBHBIX YacTOT.
— Bugpl ctoxacTuueckux Mojeneil ynpaBiaeHHs 3aracaMH.
— OcobeHHOCTH MapaMeTPUIECKUX KPUTEPUEB TPOBEPKU TUTIOTES
— Kpurepuit xu-kBaapat
— Oco0eHHOCTH HEenapaMeTPUIECKUX KPUTEPUEB ITPOBEPKU TMIIOTES
— CpaBHeHue BbIOOPOK C moMoIIbio Kputepust CThIOACHTA.
— Oco0eHHOCTH SMIUPUYECKUX UCCIIETOBAHUIA.
— TloHsiTHE TECTUPOBAHUS, TPUMEPHI.
— JlocToMHCTBA M HEIOCTATKH TEOPETUUECKUX MOIEIICH.
— JIoCTOMHCTBA M HETOCTATKU SMIIMPUYECKUX MOJEIIEH.
Pasnen |l. BepossTHOCTHBIE U IETEpPMUHHUPOBAHHBIE MOJEIN
Tema 2. UnciieHHOE MOJIETUPOBAHUE
— Ilpumep MMHEHHOrO YpaBHEHHUS B YACTHBIX MPOU3BOIHBIX
— Tlpumep MuHEHHOTO OOBIKHOBEHHOTO AH((HEepEeHIIMATIBHOTO YPaBHCHUS
— Kak 3aa10Tcsi T paHUYHbBIE YCIIOBHS
— Uro Takoe cucremMa KOOPJAMHATHBIX (DYHKIIHIA
— UYro Takoe KpaeBas U CMEILIaHHAs 3a/a4a.
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— Urto Takoe pa3HOCTHas cXema.

— Yro Takoe ceTka.

— IlonsATHE CeTOYHOW (PyHKIIUH.

— Yro Takoe mabiioH pa3HOCTHOTO onepaTopa.

— KoHeuHo-pa3HOCTHBIE aHAJIOTH TPOU3BOAHBIX.

— OcHOBHBIEC BO3MOXKHOCTH ITakeTa MathCad.

— OcHOBHBIC BO3MOXKHOCTH ITakeTa AnSYS.

— OcHoBHbIe Bo3MOKkHOCTH Maketa STAR-CCM+

— OcHoBHbIe BO3MOKHOCTH Imaketa FLOW-3D.

Ilpumepvl munoewix 3a0au

Pasgen |. CucteMHBIN aHAJIM3 M ONITUMU3AIMS IIPOIISCCOB
Tema 2. Mojienu IpUHATHS PEIICHUM B YCIOBUSIX ONMPEACICHHOCTH U HEONIPEACIICHHOCTH
3aoaua 1. CocTaBUTh MaTeMaTHUICCKYIO MOJIENh, peann3oBaTh ee Ha [1IK u pa3zpaborats or-

TUMaJIbHBIM IIJIaH MPOU3BOJICTBA. 3aBOJI POU3BOIUT 2 THIIA MPOIYKIHH, HCIIOIB3YET MPU 3TOM 3
BUJa pecypcoB. O0beM ckiiaza rotroBoil npoaykuuu 60 TonH. Haiitu Takoil niaH BblllycKa npo-

JYKIIH, TIPH KOTOPOM NPUOBUIb TPEANPUITHS OYJIeT MAaKCUMAJIbHOM.

ITokazarens Pacxonua 1l T Pacxon na 1 T mpo- | ExxemecsiunbIii 3a-
IPOAYKIIUH A nyknuu B 1ac ChIpbsi, T

Crippe 1, T 0,6 1,1 60

Cripbe 2, T 0,8 0,9 40

Coipbe 3, T 0,3 0,8 30

[TpuGens OT Mpogax 1 3000 3900 -

T TBIC.pYO

3adaua 2. JInd nocTaBUIMKOB (MYHKTBI MOTPY3KH) W MOTpeOUTENed OAHOPOJIHBIX I'PY30B
(MMyHKTBI pa3rpy3Ku) U3BECTHO KOJIMYECTBO I'PY30B, UMEIOIIUXCS Y TOCTABIIMKOB U 0ObEMBI
NOCTaBOK moTpeduresnsam. OrnpeeneHbl KpaTyalliiie pacCTOSIHUS MEXy MyHKTaMH TpaHC-
nopTHOU ceTr. COCTaBUTh ONTUMAJIbHBIN TUIAH MEPEBO3OK.

12
»)

3a0aua 3. PemnTh Urpy B CMEIIAHHBIX CTPATETUAX MPHU 3aIJaHHOM IJIATEKHOW MaTpUILIE
bl | b2 | b3 | b4
al 4 3 2| -5
a2 -2 5| -1| 4
a3 | 3] 2| -3| 6
3aoaua 4. OnpenenuTs coriacoBaHHOCTb MHEHUN IKCIIEPTOB B METOJIE MAPHBIX CPAaBHEHUI
CIIO’KHOCTH peajn3alii MOoesel B MaKeTax YMCICHHOTO MOJCTUPOBAHNS

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

Paspnen |l. BeposaTHOCTHEIE M A€ TEPMHUHUPOBAHHBIE MOJIEIIH
Tema 1 JlucriepcHOHHBINA U PErPECCUOHHBIN aHAIN3
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3adaua 5. t-xputepuit CThIoJEHTa JUISl 3aBUCUMBIX BBIOOpOK. TpybompoBoa nmeeT 11 peMOHTHBIX
yuacTkoB. KonnuecTBo aBapHifHBIX BBIE3Z0B 3a TOJ J0 CaHAIMK TPYOOIPOBOJA U Yepe3 ToJl Mociie
ee IpOBEJEeHUs NPUBEACHO B Tabiuue. Pa3nnyarorcs Ju 4MCiIO aBapUUHBIX BBIE3/I0B JI0 U IOCIE

caHauuu?

1 25 | 22
2 23 |25
11 (20 |20
3aoaua 6. [IpoBepuTh BOCIPOU3BOIUMOCTh OIBITOB 0 KpUTepHio baptierra
No cepunt OITBITOB 1 omBIT 2 OIBIT 3 ombIT 4 ompIT
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 KOHMpPOALHOU padomol

KoHTpoJsIbHAS BBIMOJIHSETCS 110 WHIMBUAYAIbHBIM 32JaHUSM Ha TIEPCOHATBHOM KOMITBIOTE-
pe no Bapuantam. OTdyeToM mo padoTe SABISETCS pacdeTHbIN (haii, MperloCTaBICHHbIA Ha
IIPOBEPKY IPEINIOAaBaTEIO. /[ MPUBEIECHHBIX CTATUCTUYECKUX JAHHBIX IIOCTPOUTH YPAaBHEHHE
napHoﬁ PErpeCCuu U BBIIIOJIHUTD CTaTUCTUYECKUHM aHaJInu3 ero KaueCTBa, BKIIIO4Yas IIPOBEPKY IIpa-
BOMCPHOCTHU ITPUMCHCHUA MCTOAd HAMMCHBIINX KBAJIPAaTOB.

X | X1 | X2
Y YL | Y2

Xn
Yn

Bonpocwt k ouckyccuu

Pasnen |. CucteMHBIN aHAJINM3 U ONTUMM3AIIHS IIPOLIECCOB
Tema 1. CucTteMHBIN aHAIN3

[IpeumyriectBa W HEOOCTaTKU MOAXOJOB K HCCIEIOBAaHUIO cucTeM: [IpudyuHHO-
CJIEJICTBEHHBIN MOJX0/1, CACTEMHBIN MOAXO0Jl, CATYallHOHHBIN TTOAXO/I, TPOLECCHBIN MOAXO/.

Hackonpko Mozens cucTeMbl MOXKET OBITh OOOOIIEHHOW MPHU BHITIOJIHEHUH CHCTEM-
HoTro aHanu3a? OT yero 3aBHCHUT YPOBEHb 0000IIeHUs?
Pasnen Il. BeposTHOCTHBIE M IETEPMUHHUPOBAHHBIE MOJIEIN
Tema 1 JIuciepcHOHHBIN U PErPECCUOHHBIN aHAIN3

Kakune MeTopr oTOOpa ydliie IPUMEHSTH JIJIs HCCIEOBAHUI: BOJOTIOTPEOICHUS KHU-
JIOTO WJIM MPOMBIIIICHHOTO palioHa, ToKa3aTeseil KauecTBa BOJIbI B BOJOUCTOUYHHUKE, CIIPOCca
Ha OyTBUTUPOBAHYIO YUCTYIO BOIY?
Ilpumepovl unousudyanvuvix 3a0ay

Paspnen |. CucTeMHBIi aHAJIN3 U OOTUMHU3AIMS OIPOLIECCOB
Tema 1. Cucremsublii ananu3 KnaccudumupoBaTh 0OBEKT UCCICIOBAHUN KaK CUCTEMY MU
3aJIaHHBIX 1EJISIX UCCIIEJOBAHHIA.

Ne [enn MonenupoBaHMs

1 HccnenoBanus MIaHUPYIOT BBIIOIHUTD C 1I€IbI0 BEISICHEHHUS IPUYXMH HU3KOH MPUOBLIH
IPOU3BOACTBEHHOI' O MPEANIPUSTHS.

2 HccnenoBanus MIIaHUPYIOT BBITIONHUTD C 1I€ITbEO BEISICHEHHS IPUYHUH HU3KON MPUOBLITH
TPAHCIIOPTHOTO MPEATIPHUSITHS.

3 HccnenoBanus MIaHUPYIOT BBIIOIHUTD C €TI0 BEISICHEHHS IPUYHMH HU3KOH MPHOBLIH
TOProBOT0 NPEAIPHUSATHSL.

4 HccenenoBanus MIaHUPYIOT BBIIOJHUTD C 1EIbIO BBISCHEHHS IIPHYMH HU3KOW NPUOBUIM Hay4HO-
[IPOM3BOJCTBEHHOI'O IPENIPUATHS.

5 CocTaBUTh MOJIENTb MaTEPUAIIBHBIX BXOJOB-BBIXOJIOB JJIsl CHCTEMBI BBICILIETO 00pa30BaHMs

6 CocTaBUTh MOJENb HEMaTEPHAIbHBIX BXOJOB-BBIXOAOB JJIsl CHCTEMBI BBICIIETO 00pa3oBaHusl

7 HccnenoBanns MIaHUPYIOT BEIOJHUTG C LIETBI0 BBIACHEHHS MPUYMH HU3KOHM yCIIEBAEMOCTH B
rpynne. KnaccuguuupoaTh CTYAEHUYECKYIO IPYIITY KaK CUCTEMY.
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Pazngen |. CucTeMHBIN aHAIN3 U OIITHMH3alMUA ITPOTICCCOB

Tema 2. Moaenu OpuHATAS PEIIEHUN B VCIOBUIX OMPEAECIEHHOCTA U HEOIIPEAECICHHOCTH

CdopmupoBath ¢ MOMOIIBIO T€HEpATOpa CIyYaHBIX YUCEN BBIOOPKY CIpoca C pacmpese-
nenuem Ilyaccona mpu 3aJjaHHOM MapameTpe A U ciy4dailHoM pacceuBanuu a. [l 3amas-
HBIX M37epkeK Xxpanenus B (pyO/nens 3a en.) u uznepxkek nedunura H (py6/nens 3a en.)
HaWTU ONTUMABHBIM 00BbEM 3amaca Mo MHTErpaIbHONW KPUBOU cripoca U GYHKIMH MJIOTHO-
CTH yOBITKOB.

Paznen |l. BepodTHOCTHBIC U AETEPMUHUPOBAHHBIC MOJICTH

Tema 1 JIucnepCHOHHEBIN U DETPECCUOHHBIN aHAIN3

Ha O(bI/II_II/IaJ'II)HOM carite PoccTtata HaWTH JaHHBIE 3a HECKOJBKO JICT, BBIIIOJIHHUTD

OIMCATCIIBHYIO CTATUCTUKY U IIOCTPOUTH TNCTOTPpaMMYy CICAYIOMICTO ITOKA3aTCIIA:

No

CTaTUCTHYECKUI TTOKa3aTeb

1

Kunmmineie ycnoust B PO. Bech BeTxuil M aBapUiHBIN )KWIHITHBIA (DOHJ, MITH. M

16

JAHHBIE 110 PaCTpENeICHUIO JICHCTBYIOIINX CTPOUTENBHBIX OpPraHU3alWil MO YHCIEHHOCTH paboT-
HUKOB 1 (popmMam coOCTBEHHOCTH «JlMHaMUKa 0N YaCTHBIX MpennpusiTuii MOCKOBCKO# 00IIacTH B
00BEME CTPOUTEIILCTBA

IIpumepHbIH epevYeHb BONPOCOB, BBIHOCUMBbIX HA IPOMEKYTOYHYIO aTTe-
CTAIHIO (324€T) 10 HTOraM OCBOEHHS THCIUTLINHBI
«IIpuxkiagHass MaTeMaTHKa»
JInneliHble MOZIENIN IPUHATHS PEIICHUN NTPY HAJIMYUU OTPAHUYECHUN.
Teopus urp. OCHOBHbIE TOHATHSI.
Knaccudukanus urp. [Ipumepsi.
AHanu3 miaTexxHbIX MaTpuil. CMelIaHHbIe CTPATEeruH.
beckoanuionHas urpa IByxX UTPOKOB C HYJIEBON CyMMOM.
MeTto/1bI MOKCKA CEUIOBBIX TOUYEK. BO3MOKHbBIE BapHAHTHI PELLIEHUS UTPHI.
[ToHsATHE TUCTIEPCUOHHOTO aHAIU3A.
O6uacTh mpUMEHEHHs] OJHOPAKTOPHOTO AUCIIEPCUOHHOTO aHAU3A.
OO6nacTh NPUMEHEHUS U UCIIOJIB30BaHHUE IBYX(AKTOPHOTO JUCTIEPCHOHHOTO aHAIN3a
0€3 OBTOPEHHIA.
10. O6nacTh MpUMEHEHUSI U UCTIOJIb30BAaHUE JIBYX(DAKTOPHOTO AUCTIEPCHOHHOTO aHAIN3a
C TIOBTOPEHUSIMHU.
11. TTapHsI1ii ABYXBBIOOPOUHBIH t-TECT I CPETHUX.
12. JIByxBbIOOpPOUHBIi {-T€CT ¢ OJUHAKOBBIMU JIUCTIEPCUSMHU.
13. IByxBBIOOPOUHBIi t-TECT C pa3NIUYHBIMU JUCTIEPCUSIMH.
14. Mogens mapHoii perpeccun U TpeOOBaHUS K €€ TOCTPOSHHUIO.
15. ToyeuyHble OLIEHKH BBEIOOPKH
16. UnTepBanbHOE  olieHMBaHWe. JloBepUTENbHBIM HMHTEpBal M  JIOBEpUTEIbHAs
BEPOSITHOCTH JJIsl CPEJTHETO 3HAUCHUSI.
17. Beruucnenue ko3¢ punnentos koppemsauuu [upcona.
18. IIpoBepka craTucTUYeCcKOil 3HAUMMOCTH Korddunnenta koppesuuu [lupcona
19. Monens napHo# JIMHEWHOM perpeccuu
20. TpeboBaHus K OCTPOSHUIO MOJIENIN TAPHOW JTMHEHHOM perpeccun
21. OneHka mapamMeTpoB YpaBHEHHUS APHOU JTMHEHHOMN perpeccuu.
22. CylHOCTh METO/JJa HAUMEHBIINX KBAJPATOB.
23.I'0MOCKEeJaCTUYHOCTh U T'€TEePOCKEAACTUYHOCTh OCTATKOB B MOJIENIN JIMHEHHON per-
peccuu.
24. ABTOKOppEISILMS B MOJIEIH JIMHEHHOM perpeccuu.
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25. nTepBaibl IpoOrHo3a no JMHEHHOMY YpaBHEHHUIO PErPECCU.
26. HenunHeitHble perpecCMOHHbBIE YpaBHEHUSI.
27. Jluneanu3arys B HEIMHEWHBIX PETPECCUSX.

28. OT60p (haKTOPHBIX MPU3HAKOB MIPH MMOCTPOCHUN MHOKECTBEHHOUW PETPECCU.

29. 33,[[3‘11/1 MHOXXCCTBCHHOT'O KOPPCILINNOHHO-PECTPECCCHUOHHOT'O aHaJIn3a.

30. [TonsiTHEe MYTBTHKOJUTMHEAPHOCTH U CTIOCOOBI €€ YCTPaHCHUSI.
31. MeToabl 3KCIEPTHOTO OTICHUBAHUSI.
32.MeTo onapHOTO CpaBHECHHS.

6.2. Onucanne nNokaszaresieil 1 KpUTEPpUEB KOHTPOJIS yCIIeBaeMOCTH,

OIIMCAHHC IKAJ OICHUBAHHUA

I[JI)I KOHTPOJIA YCIICBACMOCTH HCIIOJB3YCTCA TpaJUIMUOHHAA CUCTCMa KOHTPOJIA H
OLCHKH YCIICBAEMOCTH CTYIACHTOB:. HOJI’KHBI OBITh MMpCaACTaBJIICHbI KPUTCPHUHN BBICTABJICHUSA

OLICHOK II0 CUCTCMC «3a4€T», «KHC3a4YCT».

Kpurtepun oneHnBaHus pe3yjbTaToB 00y4eHUS

Tabauna 7

KpnTepnu OICHUBAHHUA HA 324Y€TC

3auer

3aciy’KUBaeT CTYJECHT, OCBOUBILIUI 3HAHUS, YMEHUS, KOMIIETEHLIUU U TEOpETUYe-
cKui MaTepuain 0e3 npoOesioB; BBIOIHUBIINMA BCE 3aJaHUs], IPEAYCMOTPEHHbBIE
y4eOHBIM IIJIAHOM Ha BBICOKOM Ka4eCTBEHHOM YPOBHE; IPAKTUUYECKUE HaBBIKU
1po(heCcCHOHAIILHOrO MPUMEHEHHS] OCBOCHHBIX 3HAHUM C(HOPMHUPOBAHBI.

3aCIIY’KMBACT CTYACHT, IPAKTUYCCKHU IMOJIHOCTHIO OCBOMBIIIHMN 3HaHWsA, yMCHUA,
KOMIICTCHIIMH 1 TeOpeTI/I‘{eCKI/Iﬁ MaTcepuall, y‘le6HBIe 3aJaHusg HC OOCHCHBI MaK-
CHMAaJIbHBIM YHCJIOM 6ann013, B OCHOBHOM C(i)OpMI/IpOBaJ'I IMMPAKTUYCCKNUEC HABBIKH.

3aCIy’KMBAET CTY/IEHT, YACTUYHO ¢ poOeIaMu OCBOMBILNHM 3HAHUS, YMEHHUS,
KOMIIETEHIIMH U TEOPETHYECKUI MaTeprai, MHOTHE yuyeOHbIe 3aaHusl THO0 He
BBINOJIHUIL, JINOO OHU OLIEHEHBI YUCIOM 0a/UI0B OJIM3KUM K MUHUMAJILHOMY, He-
KOTOpBIE TPAKTUUECKHE HAaBBIKU HE CPOPMHUPOBAHBL.

3a4€T

3aCIy)KHBAeT CTYJICHT, HE OCBOMBILUI 3HAHUS, YMCHHSI, KOMIICTCHIIMA U TEOpe-
TUYECKUN MaTepHall, ydeOHbIC 3aJJaHHs HE BBIMOJIHWI, TPAKTHYCCKIE HABBIKU HE
c(hOpMHUPOBAHBI.

HEC3a4CT

7. Y4ueOHO-MeTOAMYECKOEe U MH(OPMAIIMOHHOE o0ecnevyeHne TUCITUTIINHBI

7.1 OcHOBHas JauTEpPaTypa

1. TonyGesa, H. B. Maremarndyeckoe MOJEIUPOBAHUE CHCTEM U TIPOIECCOB : yueOHOE
nocobue mnst By30B / H. B. I'omy6eBa. — 3-e u3n., crep. — Cankr-IlerepOypr :

Jlanp, 2021. — 192 c¢. — ISBN 978-5-8114-8721-9. — Tekcr : 31neKTpOHHbIH //
Jlanb : ANEKTPOHHO-OUOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/179611 .

Hlyxuna, H. B. Marematnueckoe moaenupoBanue : yaeoHoe nocodue / H. B. Iy-
kuHa, H. JI. XaputonoBa. — Omck : Omckuii ['AY, 2022. — 82 ¢. — ISBN 978-5-
907507-69-2. — TekcT : 3nekTpoHHbIHN // JIaHb : 3MeKTpPOHHO-OMOINOTEYHAsT cUCTe-
ma. — URL: https://e.lanbook.com/book/326441.

7.2 JIomOoJIHUTEJIbHASA JINTEPATypa

Bocko6oiinnkosa 10.E. Dxonomerpuka B EXcel: mapHbie 1 MHOKECTBEHHBIE perpec-
CUOHHBIE Mozien. YueOHoe mocobue. M.: M3a-Bo Jlane, 2018, 260 c. DnekTpoHHBIN
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pecypc. Hoctyn u3 9bC «JIanb»
https://e.lanbook.com/book/108319?category=916&publisher=905.

ITaBoBckuit B.A., Hukymenko /[.B. Berancnurensnas rugpoauHamuka. TeopeTu-
yeckue ocHOBbI. M3a-Bo Jlans, 2018, 308 c. DnexTponHsIil pecype. Joctyn nz 9bC
«JIanb» https://e.lanbook.com/book/1030647category=916&publisher=905.

Cuexxko B.JI. CoBpemeHHbIe cIOCOOBI 0OPaOOTKM TaHHBIX THIPABINYECKOTO JKCIIe-
pumenTa : Monorpagus / Caexko Bepa Jleonnnosna . — M. : PTAY-MCXA, 2015.
140 c. (5 2K3., HOJTHOTEKCTOBAs AJIEKTPOHHASI BEPCHsl IOCTYIHA Ha caiiTe OMbIuoTe-
ku PTAY-MCXA http://library.timacad.ru/elektronnyy-katalog).

7.3 HopmaTuBHBIE PABOBbIE AKTHI

149-®3 06 uHbopmanyu, HHPOPMAIIMOHHBIX TEXHOJIOTHSAX U O 3amuTe uHpopMa-
uu. [DnekTpoHHbIN pecypc]. — Pexxum goctyna: http://www.consultant.ru/ (octyn
CBOOO/THBIN)

8. [lepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH

«I/IHTepHeT», HGOﬁXO}]l/IMLIX AJI1 OCBOCHUA NUCHHUIIINHBI

Peectp ®denepanbHbIX rOCYJapCTBEHHBIX MH(OPMAIIMOHHBIX CUCTEM
http://rkn.gov.ru/it/register/ (OTKpBITBIN AOCTYI)

OdunmanbHbIA CalT NEKTPOHHOM HaydHOUM Ombmmorexu https://elibrary.ru/ (moctyn
CBOOOIHBIN)

OdunmanpHbiii callT cimyx0b1 ['ocynapcTBennoit cratuctuku Poccuiickoit denepa-
iy http://gks.ru (oTKpBITBIH TOCTYI)

OdunmanbHbI caldT pazpadborunka AnSys https://www.ansys.com/ (OTKPBITBINA J0C-
TyI)

OdunmanbHbIi caiT pa3paboTunka STAR CCM+
https://www.plm.automation.siemens.com/global/ru/products/simcenter/STAR-
CCM.html (nocTymn cBOOOIHBII)

9. [lepeyeHb NpPOrpaMMHOro odecrevyeHuss 1 HHPOPMANMOHHBIX CIIPABOYHBIX

cucTeM (IpPU HEOOXOAMMOCTH)

[IpoBenenne 3aHATHII OCYIIECTBISIETCSI B ayIUTOPHSIX, 0OOPYIOBAHHBIX MEPCOHAIb-

HBIMW KOMITIBIOTCpAaMH, 06L€Z[I/IH€HHBIMI/I B JIOKQJIbHYIO CE€Tb C BBIXOJOM B MHTCPHET C 00s1-
3aTCJIBHBIM HAJIMYHUEM IIPOCKTOPA I BO3MOKHOCTH ITOKa3a Hpe3€HTaHI/II71 " 3KpaHa.

Ta6muma 8
IlepeueHb MPOrpaMMHOro odecneyeHus
HaumeHoBaHU
Ne cHo ev HaumenoBanue Tun Tox
pasaesa yueOHoi ABTOp
n/n NPOrpamMmbl NPOrpamMmbl pa3padoTku
AUCHHUILIMHBI (MOZYJIS1)
1 |Bce pa3gensl Power Point o0yyaroras Microsoft |2007 u no3gHee
2 |Bce paznensl MS Office pacyerHast Microsoft | 2007 u no3aHee
3 |Bce paznensl Internet Explorer |mouckoBas Microsoft |2007 u no3nHee

10. Onucanue MaTepuaJibLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISt
ocylecTBJIeHHsI 00Pa30BaTEIbLHOI0 MpoLecca Mo AUCIUIIINHE

Ta0muma 9
Cgenennsi 00 00eCne4eHHOCTH CIIENNAIU3UPOBAHHBIMHU AYIUTOPUSAMH,
KaOuHeTaMHu, J1a00paATOPUAMU

16



https://e.lanbook.com/book/103064?category=916&publisher=905
http://www.consultant.ru/about/software/systems/#build

HaumeHnoBaHue cnenyuajJbHbIX M0-

MellleHUii 1 MoMeleHuH AJIs caMo-

CTOATEILHOM padoThl (Ne yueOHOTO
Kopnyca, Ne ay1MTopun)

OCHAIIIEHHOCTH CIENHAJILHBIX IOMEIEeHHI U MmoMelle-
HUH ISl CAMOCTOSITEJIbHOM PadoThl

1

2

No29

(yn. bonbmas Akagemudeckasi, J10M
44, ctp. 3), aya. 210. yuebnas nabo-
pamopusi, y4eonas ayoumopus OJisi
2PYNNOBbIX U UHOUBUOYATILHBIX KOH-

cyrbmayuii, yueoHas ayoumopusi 0is
meKywe20 KOHMPOJsi U NPOMENHC)-
MOYHOU ammecmayuu, nomeujeHue

0J1s1 CAMOCMOSIMENbHOU pabomvl

[Tepconanbubiii komnbioTep 12 mr. (MHB. Ne

210134000001109;210134000001110; 210134000001111;
210134000001112; 210134000001113; 10134000001114;
210134000001115; 210134000001116; 10134000001117;
210134000001118; 210134000001119;210134000001120)

Ne29

(yn. bonbmasi Akagemudeckasi, J10M
44, ctp. 3), aya. 203 yyebnasn nabo-
pamopusi, y4eonas ayoumopus OJisi
2PYNNOBbIX U UHOUBUOYATILHBIX KOH-

cynemayui, yueoHas ayoumopusi Ois
meKywe20 KOHMpOJsi U NPOMENC)-
MOYHOU ammecmayuu, nomeujeHue

OJI51 CAMOCMOSIMENbHOU pAOOMmbl

[Tepconanbuplii 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)

bubmuoreka um. H.1. XKenesnosa
(JIucrBennuuHas ayes, A. 2 k.1, koM.

133)

YuranpHblii 3a71. 12 KOMIBIOTEPHBIX MECT € JOCTYIIOM B
anexTpoHHsbId Karanor [{HB u UnTepuer.

KoMHaThl caMOITOITOTOBKH CTYJCHTOB
B OOLLIEKUTUAX

11. MeToanyeckue peKOMEHIALUMH CTYIEHTAM 110 OCBOCHHU IO TN CHMILIMHBI

O6yqu1/Ie IO JUCHUIIIINHEC <<HpI/IKJIaIIHaH MaTeéMaTHKa» Ja€T 3HaHHUA O MCTOOdaX CHUC-

TEMHOI'0 aHaju3a, ITOCTPOCHUM MATEMaTUYECKMX MOJCIIEH M peaIM3alld UX B IaKeTax
NPUKIAIHBIX TPOrpaMM, OlIEHKE KayecTBa MOJeliel U UX MPUMEHEHHIO B 00JacTH mpodec-
CHOHAJIHOM JESITeIbHOCTH. YYUT NMOUCKY UCTOYHHKOB U OIIEHKE HEOOXOAMMOM ISl 3TOTO
uHpOpMAIMH, COBPEMEHHBIM METOAMKAM MPUKIIAJHBIX HCCIEI0BaHHH, aHATN3y, HHTEpIIpe-
TallMy U OLICHKE IMOJIYYEHHBIX pe3yibTaToB. OOydYeHHE MpearnoaaracT U3yuyeHue cojepxka-
HUsI Y4eOHOM JUCIUTUTMHBI Ha ayJUTOPHBIX 3aHATUSIX (JICKIIUSIX M MPAKTUYCCKUX 3aHSATHUIX),
aKTUBHO-TBOPYECKYIO CAMOCTOSITENIbHYIO Pa0OTy CTYJCHTOB B Yachl, OTBE/ICHHBIE Ha CAMO-
CTOSAITENIbHYIO pa0dOTy B MEPHO U3YUECHUS Kypca.

AKTHBHO-TBOpUYECKHH MOAX0A K paboTe ¢ y4yeOHBIM MaTepHalioM Ha JIEKUUAX U
NPAKTUYECKUX 3aHATUSX OOYCIIOBJIEH KaueCTBOM CTYJEHTa K 3TUM (opMaM 3aHSATUH B Iie-
PHOJI CAMOCTOSATEIBHOM pabOThI, AKTUBHBIM YYaCTHEM B 00CYXJAEHUH BOIIPOCOB U PEIICHUU
3a/1a4 Ha 3aHATUAX. B 5THX mensax 3a1a4yu, BBIHOCUMBIE Ul PEIICHMs Ha NIPAKTUYECKUX 3a-
HATHSX, JOJDKHBI OBITh INTYOOKO M3YY€HbI, IPOAYyMaHbl, IPOAHAIIM3UPOBAHBI U NIpE/ICTaBIIe-
Hbl B KOHCIIEKTaX B BHJI€ (DOPMYJ M MOJENIEH B MEPUOJL CAMOCTOATEIbHOU padboThel. Camo-
CTOSITENbHAs paboTa CTYJEHTA SIBJISETCS BaXKHBIM BUJIOM y4eOHOU pabOThl B Y HUBEPCHUTETE.
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OCHOBHBIMH BHJAMHU CaMOCTOSITEJIbHON BHEAYJUTOPHON pabOTHI MO Y4eOHOU NUCIHUILIMHE
«IIpukiagHas MaTeMaTHKa» SIBJISIOTCS: CAMOCTOSTENIbHOE YIIIyOJIeHHOE N3YUYEeHUE pa3ziesioB
y4eOHOM AUCHIUILTUHBI C TTIOMOIIBI0 PEKOMEHI0OBAHHOM JIUTEPATyphl, HHTEPHET-PECYPCOB, IO~
BTOpPEHUE U JOpaOOTKa U3JI0’KEHHOT0 Ha 3aHATHUSIX MaTepuala, cOOp UCXOAHBIX JAaHHBIX TS
CTAaTHUCTUYECKOT0 aHalin3a JioMa B TI100ajJbHOM CeTH, MOBTOP pelIaeMBbIX 3a/1ay JJOMa, CaMo-
CTOATENBHYIO PabOTy ¢ MPOTrpaMMHBIM O00ECIICUEHHEM, MOATOTOBKY K KOHTPOJIbHOM paboTe
U TIOJITOTOBKY K 3a4eTy.

[ToaroroBka k 3a4dery. K 3auety HEoOXOIMMO TOTOBUTCS Il€JICHAIIPABICHHO, pery-
JSIPHO, CUCTEMATHUECKH U C TIEPBBIX JIHEH 00y4eHus 1o JaHHou nucuuriuHe. [lombiTka oc-
BOUTH JAUCIUIUIMHY B MEPUOJ HETOCPEACTBEHHONW MOATOTOBKH K 3a4€Ty KakK MPaBUIIO, ObI-
BaeT MaJIO MPOAYKTUBHOM U HedPekTuBHON. B camom Havasie u3ydeHus: yaeOHOU TUCIIUTI-
JIMHBI TO3HAKOMbBTECH CO CIEAYIONEH y4eOHO-METOIUYECKON JTOKYMEHTAIUe: Mmporpam-
Mot 1o yuebHou aucuumuinHe «llpukiagHas MaTeMaTHKa»; MepeyHeM 3HAHUM, HABBIKOB U
YMEHHUN, KOTOPBIMU CTYACHT JIOJDKEH OBJIAJIETh, COCTABOM KOMIIETEHIINM, KOTOPHIMH HEOO0-
XOJUMO BJIAJIETh N0 OKOHYaHUHM M3YYECHUS Kypca; TeMAaTUYECKUM IJIAHOM M JIOTUKOW H3Y-
YeHUs] TUCUUIUIMHBI;, TUTAHAMH JIEKIUWA W MPAKTUYECKUX 3aHATUH M THUIIAMU PElIaeMbIX
MPUKIATHBIX 3a/1a4; OpraHu3aeil KOHTPOIbHBIX MEPOIPUITHI 1O MPOBEPKE TEKYIIEH yc-
MEBAEMOCTH; PEKOMEHIOBAHHOMN JTUTEPATYpO U HHTEPHET-PECYpCaMHU; TIEPEUHEM BOIIPOCOB
0 MOATOTOBKE K 3a4eTy. TO MO3BOJUT CHOPMHUPOBATH YETKOE TpejicTaBlieHne 00 oobeMe
U XapakTepe 3HAaHUM M YMEHUU, KOTOPBIMHU HaJ0 OyneT OBIaeTh Mo auciuruinae. Cucre-
MaTHU4YECKOE BBIMOJHEHNUE YICOHOU padOThl HAa TaOOPATOPHBIX 3aAHATHUSAX MO3BOJUT YCIEIIHO
OCBOUTH JUCITUIUIMHY U CO3/IaTh XOPOIIYIO 0a3y IS clayu 3a4eTa.

Buabl u popmbl 0TPAOGOTKH NPONYIIEHHBIX 3AHATHH.

CryzaeHT, MpOMyCTUBLIMHN 3aHATHS, O053aH MPUHECTH KOHCHEKT MO MPOMYIIEHHOMN
JIEKIIMY WIH NIPAKTUYECKOMY 3aHATHIO.

12. Meroauyeckue peKOMEHIANUN NPENOAABATESAM 10 OPraHNU3alMU 00yYeHusI
N0 JUCHHUILUIUHE

3aHATUS MO JUCHMIUIMHE TPOBOJATCS B CIEAYIOIUX (hopMmax: JEKIUU U MpaKTHIe-
CKHe 3aHSITHS. BaXHBIM MOMEHTOM NpU OOBICHEHUH TEOPETHUYECKOTO MaTrepualia K Mpak-
TUYECKOMY 3aHSTHIO SIBIISIETCS MPEIYNPEKICHUE MACCUBHOCTH CTYJEHTOB M OOecrieueHue
AKTUBHOTO BOCIIPUSTUS U OCMBICIICHUSI UMHU HOBBIX 3HAHUIA.

Onpenendroniee 3HaUCHUE B PEIICHUU 3TOW 3aJla4yd UMEIOT JABa TUJIAKTUYECKUX YC-
JIOBUS: BO-TIEPBBIX, CAMO HM3JIO)KCHHE MaTepHayia IMeJaroroM JOMKHO OBITh COJEpKaTelb-
HBIM B HAyYHOM OTHOIIICHHH, YXHBBIM U MHTEPECHBIM 1O (OpMe; BO-BTOPHIX, B MPOIIECCE
YCTHOTO H3JIOKEHHUS 3HAHWN HEOOXOAUMO MPUMEHSATH OCOOBIE MEJarornYecKhe MPUEMBI,
BO30YKIArOIME MBICIUTEIbHYIO aKTHBHOCTh CTYJIEHTOB M CIIOCOOCTBYIOIIHE TMOJIEpKa-
HUIO0 UX BHUMaHusA. OJUH U3 3TUX MPUEMOB — co3z0aHue npoonremuou cumyayuy. CamMbiM
IIPOCTHIM B JJAHHOM CJIy4ae SIBJISIETCS JOCTATOYHO YETKOE OMPEACICHUE TEMbI HOBOTO MaTe-
puana U BBIJCICHHE T€X OCHOBHBIX BOMPOCOB, B KOTOPBIX HAJJICKHUT Pa3oOpaThcs CTY/ICH-
Tam.

llpakxmuueckue 3anuamus pa3BUBAIOT HAYYHOE MBIIUICHUE U PE€Yb CTYJIEHTOB, IMO3BO-
JSIOT MPOBEPUTH MX 3HAHHUS, B CBSA3U C YEM BBICTYNAIOT Ba)KHBIM CPEICTBOM JOCTATOYHO
ornepaTUBHON oOpaTHOM CBsi3U. [l yCHeIHON MOATOTOBKH K JIAOOPAaTOPHBIM 3aHSITHSAM
CTYJIEHTY HEBO3MOXHO OTPAHUYHTHCS CIyIIaHWEM BBOAHOTO MaTepuaina. Tpebyercs mpen-
BapUTENIbHAS CaMOCTOSITEIbHAsT paboTa CTYACHTOB IO TeMe IIaHupyeMoro 3aHsaTus. He
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MO3KET ObITh U peur 00 3((HEeKTUBHOCTU 3aHSTHUI, €CIIU CTYJIEHTHI MPEABAPUTEIBHO HE TMO-
paboTaroT HaJ KOHCIEKTOM, YICOHHMKOM, y4eOHbIM ITocoOrMeM, YTOObl OCHOBATEIHHO OBJIa-
JIeTh Teopueil Bompoca. MHTepakTuBHOE OOydeHHE OOECleYyMBaeT B3aMMOIIOHHUMAHHUE,
B3aMMOJICHCTBUE, B3amMooOoramieHne. VIHTepakTUBHBIE METOJUKA HH B KOEM cllydae He
3aMEHSIOT JIEKIMOHHBIM MaTepual, HO CIIOCOOCTBYIOT €T0 JIYUIlIEeMy YCBOCHHIO U, YTO OCO-
OCHHO Ba)XHO, (DOPMHUPYIOT MHEHHUSI, OTHOIICHUSI, HABBIKU MOBeJeHUS. IHTepaKkTUBHbBIE Me-
TOJIBI IPUMEHSIOTCS KaK Ha JICKITUSAX, TaK U HA TPAKTUICCKUX 3aHATHSIX.

IIpezenmayuu ¢ UCnonb308aHUEM PAZIUYHBIX 8CNOMO2AMENbHBIX CPEOCE C 00CYHC-
Oenuem. VIcrionb3yroTCsl pa3NUYHbIE BCIOMOTAaTeNbHBIE CPEACTB: JIOCKA, KHUTH, BHUJCO,
CIaJbl s KOMIBIOTEPOB U T.N. IHTEpaKTUBHOCTH OOECHEUMBAETCS MPOLIECCOM IOCIIE-
JYIOIIETO 00CYKICHUS.

Obpamnas ceéa3v - AKTyalu3anus MOJyYEeHHBIX HA JIGKIIMM 3HAHUHW MyTEM BBISICHE-
HUS PEAKI[UU YYACTHUKOB Ha 00CYK/Ia€MbIe TEMBI.

Juckyccus ot natuHCcKOro «discussion» (paccMOTpeHUe, UCCIEIOBaHHE): CIIOCO0 Op-
TaHU3aI[Id COBMECTHOM NEATEILHOCTH C IIeJIbI0 MHTeHCU(UKAIINK TIpollecca MPUHSITHUS pe-
IICHUs] B TPYIINE; METOJl aKTUBHOTO OOYYEHHs, OCHOBAHHBIN Ha IMyOJIMYHOM OOCYXIIEHUU
pOOJIEMBI, IIeJIb KOTOPOTO BBISICHEHHE M COTIOCTABIICHUE PA3JIMYHBIX TOYCK 3PCHHUS, HAXO-
XKJICHHE MPABUILHOTO PEIICHHS CIIOPHOTO BOIIPOCA.

IIporpammy paspadorau:

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

Ha padouyro nporpammy Aucuumiimabl b1.0.03 «Ilpukiaagnass MaTeMaTHKa»
OIIOII BO no nanpasjiennto 08.04.01 — CTpouTesibCcTBO, HANPABJIEHHOCTH

«CTpOI/ITeJIbHO-TeXHI/I‘leCKaH IKCIIepTU3a 00LEKTOB HEABHXKHUMOCTH»

(xBamu¢puKanusi BHIMYCKHHKA — MATHCTP)

KonecuukoBoit Upunoii AnekceeBHOM, Ti1aBHbIM HH)eHepoM OO0 «TexHompo-
€KT», KaHIUJaTOM TEXHUUYECKUX HayK (Jajiee IO TEKCTY PELEH3EHT), IPOBE/ICHA PELICH-
3usi paboueit mporpamMmbl aucuurinabl «lIpuknannas marematuka» OITOIT BO mno nHa-
npasneanto 08.04.01 — «CTpouTensCTBOY, HAPABICHHOCTh «CTPOUTEIHLHO-TEXHUUECKAs
IKCIEPTH3a 00BEKTOB HEIBMKUMOCTHY (Maructp) paspaborannoit B ®I'BOY BO «Poc-
cuiickuil rocynapcTBeHHbIi arpapHbiil yauBepcuteT — MCXA umenu K.A. TumupsizeBay,
Ha kaenpe CAIIP u UP (pa3pabotunk — [lanuusery Makcum CepreeBud, 101eHT Kade-
pbl CAIIP 1 uHXEHEPHBIX PacyeTOB, KAHIUAAT TEXHUYECKUX HAYK).

PaccmotpeB mpencraBiieHHBIE Ha PEIEH3UIO MAaTE€pUalibl, PELICH3EHT MpUIIen K
CJIETYIOIIMM BBIBOJIAM:

1. TlpenbsiBnennas pabouasi mporpamma AUCHUIUINHBL «[Ipukinannas maTemaTu-
ka» (manee mo Tekcry Ilporpamma) coomsemcmeyem tpeboanusim ®I'OC BO no Ha-
npasiennto 08.04.01 — «CrpoutensctBo». [Iporpamma codepaicum Bce OCHOBHBIE pasie-
TIBl, coomeemcmayem TPeOOBaHUSAM K HOPMATUBHO-METOINYECKUM JTOKYMEHTaM.

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

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

B coorBerctBun ¢ Ilporpammoit 3a aucuuiuimHou «llpuknagHas mMaremaTuKa»
3akperieHo 3 komnemenyuu OIIK-1 (maamkatopsr moctmkenust OITK-1.1; OIIK-1.2;
OIIK-1.3; OIIK-1.4), OIIK-2 (uanukarop noctwkenuss OIIK-2.1), OIIK-6 (unaukatop
noctmxenus: OIIK-6.3; OIIK-6.4). [uctummaa «[IpuknagHas MaTeMaTHKa» U
npencrasienHas [Iporpamma cnocodna peanruszoeams nx B 00bSIBICHHBIX TPEOOBAHUSX.

4. Pe3zynomamul 00yuenus, npencraBieHupie B [I[porpaMme B KaTeropusix 3HaTh,
yYMETb, BIAJIETh coomeemcmayom crenudrke U CONepPKaHUI0 JUCIUILTUHBI U JeMOHCHI-
PUPYION 803MONCHOCHIb TIOJTYyYEHUS 3aBIIEHHBIX PE3YyJIbTaTOB.

5. O6mas TpynoéMKoCcTh nucHUIUIHHbL «lIpukiiagHas MaTeMaTHKa COCTaBIseT 3
3auétHbIX enuHuIbl (108 yacos).

6. Hudopmarus 0 B3aMMOCBS3H M3y4aeMBIX JUCIHUILIMH U BOIPOCAM HCKITIOYe-
HUS AyONMMpPOBaHMS B COJACPKAHWUU JUCIHUIUIMH Coomeemcmeyem JeHCTBUTEIbHOCTH.
Hucuunnuna «[Ipuknagnas mMareMaTHka» B3aUMOCBS3aHA C JIPYTUMH JUCHUTUTHHAMHU
OIIOIT BO u Yue6Horo 1urana no HanpasieHuio 08.04.01 — «CTpouTenbcTBO» M BO3-
MOKHOCTh TyOHpPOBaHUS B CONEPKAHUU OTCYTCTBYET. [I0CKONBKY MUCIUIUIMHA HE TIpe-
JyCMaTPUBACT HAJUYHE CICIHAIBHBIX TPEOOBAHWN K BXOJTHBIM 3HAHUSM, YMEHHSIM H
KOMIIETEHIIUSIM CTYJIEHTa, OHA MOKET SIBJIATHCS MPEILIECCTBYIOLIEH IJis CTIeIUabHBIX, B
TOM YHCJie MTPOPECCUOHATBHBIX JUCIUILINH, UCIOIB3YIONINX 3HAHUS B 00J1aCTH MaTeMa-
TUYECKOTO MOJCIUPOBAHUS B MPOGECCHOHATBHON MEATEIILHOCTH MAarucTpa 1mno JaHHOMY
HaIpPAaBIICHUIO MTOJITOTOBKHU.

7. lIlpencraBnennas IIporpamma mnpeamnosiarae€T HCMOJIb30BAHHE COBPEMEHHBIX
o0pa3oBaTeNbHbIX TEXHOJOTUN, MCIOJb3yeMbIE MPU peaNnu3alii pa3INyHbIX BHIOB




yuebHoil paboTsl. @opMbl 00pa30BaATENBHBIX TEXHOIOTUN coomeemcmayiom cnenuduke
JUCLUIUIAHBIL.

8. Ilporpamma aucuuiuinabl «lIpukiannas MaTeMaTHKay» MPEAIONaraeT 3aHsATHS
B UHTEPaKTUBHOH (opme.

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

10. IIpencraBnennsle U onucanHele B IIporpamMme Gpopmbl mexkyueri OLIEHKH 3Ha-
Huil (onpoc, B popme 00CyKIEHHs OTACTBHBIX BOIPOCOB, PEIICHHE TUTIOBBIX HHIUBHUY-
aNbHBIX 33J1a4, TUCKYCCHs, KOHTPOJIbHAs padoTa), coomgemcmayom criennprKe TUCIH-
IUTMHBI U TPEOOBAHMSIM K BBIITYCKHHKAM.

dopma NpoMeKyTOYHOIO KOHTPOJISI 3HAHUH CTYIEHTOB, IpeycMoTpeHHas [Ipo-
rpaMMOH, OCYIIECTBIISICTCS B (DOpME 3a4eTa uTo coomeemcnmayenm CTaTyCcy TUCIUTUTHHBL,
KaK JUCHMIUIMHBI o0s3aTenbHOM vacTu ydyeOHoro nukia — bl ®I'OC nampasneHus
08.04.01 — «CtpouTenbCTBOY.

11. ®opmbl oLeHKU 3HAHMM, mpejacTaBieHHble B [Iporpamme, coomsemcmesyrom
cnienn(rKe AUCIUTUIMHBI B TPEOOBAHUSAM K BBIITYCKHHKAM.

12. YyeOHo-MeToanueckoe oOecrieyeHre JUCHUIUIMHBI MPEeACTaBIEHO: OCHOBHOM
JUTEPATypOi — 2 HICTOYHHKA, IOTIOIHUTENILHON JIUTEPAaTypor — 3 HauMEHOBAHMsI, HOpMa-
TUBHBIMU aKTaMM — 1 HCTOYHHUK CO CCHUIKOM Ha 3JIEKTPOHHBIE PECYPCHI, U COOMBemcmsy-
em tpedoBanusM @I'OC BO namnpasienus 08.04.01 — «CTpouTensCcTBOY.

13. MatepuaiibHO-TeXHUYECKOEe OOecledeHne JUCLUIUIMHBI COOTBETCTBYET CIIe-
muduke aucuuiuinHbl «llpukinagnas MaTeMaTHKa» W 00eCIeYrBaeT MCIOIb30BAHUE CO-
BPEMEHHBIX 00pa30BaTeIbHbBIX, B TOM YHCIE MHTEPAKTUBHBIX METOJIOB 00y4EHUSI.

14. Meroaunueckue peKOMEHAAlMM CTYIAEHTaM M METOJMYECKHE PEKOMEHJaluu
IperoiaBaTeNsiM Mo OpraHu3alMu OOy4eHHUs MO IUCHUILIMHE JA0T IMPEJCTaBICHHE O
cnenuduke odOyuenus no agucuumiuHe «lIpuknannas maTemaTuka.

OBIIUE BBIBO/IbI

Ha ocHoBaHuM MpoBeIEHHON PEeLeH3UH MOXKHO CJIeNIaTh 3aKJII0YEHHE, YTO Xapak-
Tep, CTPYKTypa U cojepxaHue padoueil mporpammsl aucuuiuiniel «l[lpuxiagnas mare-
matukay OIIOIT BO mo nampasnenuto 08.04.01 — «CTtpouTenbCTBOY. HANpPaBICHHOCTh
«CTpOUTENBPHO-TEXHHUYECKAsT IKCIEPTH3a OOBEKTOB HEABMIKUMOCTHY» (KBaIU(HKAIHS
BBIIIYCKHMKA — Maructp), pazpadorannas [lanuuseny Makcumom CepreeBud, AOLEHTOM
kaenpel CAIIP u MH)XEHEpHBIX pacyeToB, KAHIUIATOM TEXHHYECKMX HAyK COOTBETCT-
ByeT TpeboBanusiMm ®I'OC BO, coBpeMeHHBIM TpeOOBaHUSAM 3KOHOMHUKH, PhIHKA TpyAa U
MO3BOJIUT TNPH €€ peau3aliy YCIeuHo 00ecneyuTh (GOPMUPOBAHUE 3aIBICHHBIX KOMIIE-
TEHIUH.

Penensenr:

7

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

«28» aBrycra 2023r.
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