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AHHOTALIUA

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

JJIS1 TOATOTOBKU MarucTpoB no HanpasjeHuio 08.04.01 - CtpouTesibCcTBO,

HaAIIPaBJICHHOCTH. «CTpOI/ITe.JII)HO-TeXHI/I‘leCKaﬂ IKCIIEPTHU3A 00bEKTOB HeABHU-
JKHUMOCTH», «PeuHble 1 MOA3eMHbIE IT'HAPOTEXHUYECCKHE COOPYKCHUSD»

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 dKCIEPTH3a 00bheK-
TOB HEJIBIDKUMOCTW», «PeuHbIe U TTOI3€MHBIC THAPOTEXHUIECKUE COOPYKEHUSY.

TpeOoBanusi K pe3yJibTaTaM OCBOCHHSI IMCHUIUIMHBI: B PE3YJIbTATE OCBOECHUSA
JTUCUUTUTAHBI (hopMupyroTcs ciaeayromue komnerenuun: OIIK-1 (MHEAnKaTOphl 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 qucuMniMHbl. {ucuuninvaa BrodaeT pazaen « CUCTeMHBIN
AHAJIU3 U ONTUMM3ALMS POLIECCOB» B KOTOPOM M3YUYAKOTCSI METO/IbI CUCTEMHOTO aHalu3a U
ONTUMU3AIMHU, a TAKXKE METOJAbl MPHUHATUS PELIEHUN B YCJIOBHUSAX HEOMNPENETIECHHOCTH;
paznen «BeposTHOCTHBIE U JETEPMUHUPOBAHHBIE MOJIENIN», B KOTOPOM U3YUYaIOTCSI MOJIEIIH
JIMCTIEPCUOHHOTO U PETPECCHOHHOTO aHAJIN3a U METOAbI YHUCIIEHHOTO MOJICIUPOBAHUS.

OO0uasi Tpy10eMKOCTh IMCHUILUIHHBI. 3 3a4eTHBIX euHuIbl niau 108 dacos.

IIpoMexyTOUYHBIH KOHTPOJIb: 3a4€T BO 2 CEMECTPE.

1. lleans ocBOEHNUSI AUCHUILIHHBI

Heabto ocBoennst qucuMILVINHEBI «lIpuknagHas MaTemMaTuKa» SIBIASETCSA MOJYyYCHHE
00y4aronMMHCs TEOPETUYECKUX 3HAHUM O METOJaX CUCTEMHOIr0 aHallnu3a, IOCTPOCHUU Ma-
TEMAaTHYECKUX MOJEIICH U pealln3alii UX B ITAKETaxX IIPUKIIAJHBIX IPOrPaMM, OLICHKE Kade-
CTBa MoJieJieil U UX MPUMEHEHHUIO B 001acTH MpodeccuoHaTbHON NesATeIbHOCTH.

JInst AOCTHXKEHMS LEIU B Kypce U3YyYEHHMs] JUCUUIUIMHBI PEIIAIOTCS CIAEAYIOIIUe 3a-
nauu: — cOpMHUPOBATH MPEACTABICHUS 00 OCHOBHBIX KOMIIOHEHTAX KOMILJICKCHOW TUCITHII-
nusbl «[IpukianHas MaTeMaTHKa»; PACKPBITh MOHATHHHBIN anmapaT (yHIaMEHTAIbHOTO U
NPUKJIAHOTO aCHEKTOB JUCIUIUIMHBI; Cc(OpPMHUpPOBATH HABBIKM pa0OTHI B MaKeTax, MpH-
KJIaHBIX MPOTPaMM, HH(POPMALMOHHBIX CUCTEMaX; 03HAKOMHUTh C METO/I0JIOTHEH dKCIIEepH-
MEHTA U ITIOCTPOCHUS IMIIUPUIECKUX MOJCIICH.

2. MecTo IMCcUUIVIMHBI B Y4eOHOM Mpolecce

Huctumvaa «lIpukiannas mMaTemMaTHKa» BKIIOYEHAa B 00s3aTENIbHBIN TEpeyeHb
OI'OC pucuumuinH 6a30BOM YaCTH U peaiu3yeTcsl B COOTBETCTBUU ¢ TpeboBaHusiMu OI'OC
1 YueOHoro ruiana rno Hanpasienus 08.04.01 CtpourtensctBo HanpaieHHOCTH «CTpou-
TETHbHO-TEXHUYECKAs DKCIEPTU3a OOBEKTOB HEJBIKUMOCTHY», «PeuHble W MOI3EMHBIE
THAPOTEXHUYECKHE coopykeHus». [lOCKOJIBKY M3ydeHHE NUCLUILIMHBI HAYMHAETCS BO BTO-
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pOM ceMecTpe AOCTaTOYHO 3HAHME TaKUX TUCHUIUIMH «OCHOBBI HAYYHBIX MCCIIEAOBAHUI
(1 cemectp) u «Opranuzaius ¥ ynpaBjieHHe CTPOUTEIBbHON AesATeIbHOCTRION (1 cemectp).
Hucuunnuna «[Ipukinannas MaTemMaTHKa» MOXET ObITh OCHOBOM JIJIsl HAIUCAHUS PA3/EIIOB
BBIIYCKHOW KBAIM(PUKALMOHHOW PabOTHI.

PabGouas mporpamma mucnuruimHbl «lIpukinagHas mMaTeMaTUka» JJis WHBAIUIOB |
JUI] C OTPAHUYCHHBIMH BO3MOXHOCTSIMHU 3J0pPOBbS pa3pabaThiBacTCsS WHIUBHUIYATBHO C
Y4E€TOM MCUXO(PU3UUECKOTO PA3BUTHS, UHIUBUAYATBHBIX BO3MOXHOCTEH U COCTOSIHUS 3/10-
poBbs Takux oOydaromuxcsi. OCOOCHHOCTBIO NUCIHMIUIMHBI SBJISETCS HCIIOIB30BaHHE TEp-
COHAJBHBIX KOMITBIOTEPOB HA BCEX 3aHATHAX U paboTa B MPHUKIATHOM IMPOTPAaMMHOM OOec-
MEYEHUHU U TOCYJapPCTBEHHBIX 0a3axX JTaHHbBIX.

3. [lepeveHb MJIAHUPYEMBbIX Pe3yJILTATOB 00y4eHHs M0 TUCHHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yIbTATaAMU 0CBOCHHS 00pa30BaTeIbHOM
NPOrpamMMblI

N3ydyenne naHHOW Y4eOHOW IUCIUIUIMHBI HAMpaBiIeHO Ha (opMHpoBaHHE y O0Y-
YAIOIIMXCSl KOMIIETEHIMH, IPEICTABICHHBIX B Ta0uIe 1.

4. CTpyKTYypa U COAepKAHUE TUCHHUILIMHBI

OO6muii 00beM auctuiuinHbl coctaBisieT 108 wacoB. KonrakTHast paboTa ¢ mpemnoja-
BaTesieM cocraBisier 24,25 daca. B kypce mpeaycMOTpeHO YTeHHE JICKIHMH U MPOBEICHHE
IPAKTUYECKUX 3aHATHHA Ha MEPCOHAJIBHOM KOMIIBIOTEPE, B TOM UHUCJE C HMCIOIb30BAHUEM
CETEBBIX TEXHOJOTUM, pabOThl B MH()OPMALIMOHHBIX CUCTEMAX U MaKeTaX MPUKIAIHBIX IPO-
rpamMm. Bujtamu nmpoMeKyTO4YHOI0 KOHTPOJISI BBICTYIIAET 3a4ET BO 2 CEMECTPE.

4.1 PacnpeaeJieHue TPyA0EMKOCTH JUCHUILIMHBI IO BUAAM padoT
10 ceMecTpam

OO6mas Tpyn0€MKOCTh TUCIUIUIMHBI cocTaBisieT 3 3ad.ef. (108 ywacoB), ux pacmpe-
JIEJICHHE TI0 BUIaM paboT U ceMecTpaM MpeICTaBIeHO B TaduIle 2.

OYHASA ®OPMA OBYYEHUA

Tabmuma 2
PacnpenesieHue Tpya10€MKOCTH TUCHMILUIMHBI 10 BHAaM padoT Mo ceMecTpam
N TpynoémkocTnb
Buj yueOHoit padoThl wac. Cemectp 2
OO01mast Tpy10€MKOCTb JUCIUILIMHBI 0 Y4€OHOMY IUIaHY 108 108
1. KonrakTHas pa6ora: 24,25 24,25
AynuTopHas padora
B mom uucne:
aexyuu 8 8
Ipaxmuueckue 3anamus (113) 16 16
KOHMAaKkmuas paboma Ha npomesicymounom konmpoine (KPA) 0,25 0,25
2. CamocrosTeabHas pabora (CPC) 83,75 83,75
Koumponvnas paboma (noocomosxa) 20 20
camocmosmenvHoe uzyuenue pazo0enos, Camonoo02omosKka (npopabomka
U nosmoperue mamepuaia y4eOHuUKos8 u yueOHulx nocooutl, n0020moeKa 54,75 54,75
K JIeKYUAM U NPAKMUYECKUM 3AHAMUAM U M.O.)
Iloocomoska k 3auemy (KOHMPO.b) 9 9
By npomMexxyTOYHOTO KOHTPOJIS: 3a4eT




TpeOoBaHus K pe3yJibTaTaM 0CBOCHHSI Y4e€OHOM TUCUMILIIMHBI

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 pesysnbTare n3yueHust yaeOHON TUCIUILTUHBI 00YJarOIIUecs TOJKHBI:
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 0OOCHOBAHUE 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 MOJAETUPOBaHUS, HOPMYIHUPOBAHHE MaTeMaTUYECKUX MOJIe- | IPEAJIOAKEHUS 110 UC- | KPUTEPHEB MPOBEPKH afeK-
MIPEIOKESHUH 110 UCTIONB30BAHUIO MaTeMa- | Jiel MIOJIL30BAHUIO pe- BaTHOCTH MAaTEeMaTHUECKIX
TUYECKON MOJAETH [Tl PeIlCHHs 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- | Madopmarmmonnsie cuc- | @opmuposats monc- | Meromamu crucTeMaTH3auu
KPUTHYECKHU TEeXHUYECKON MH(OpMALIUH O paccMaTpu- TeMBI 1 6a3bI JAHHBIX KOBBIE 3aIIPOCHI uHpOpMAaIH
OCMBICITUBATh U TIPEZICTaB- BaeMOM O00BEKTe, B T.U. C UCTOIB30BAHUEM | OTpacyieBoil nHpopMma-
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 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-
nm3a

OCHOBBI ()aKTOPHOTO
aHaJIn3a

[InanupoBats 3KcIHe-
PUMEHT

OO6pabaThIBaTh SKCIIEPH-
MEHTaJIbHbIE JaHHBIE




4.2 Conep:xaHue QUCHUIINHBI
OYHASA ®OPMA OBYUYEHUA

Tabauma 3

TemaTuveckuii IJIaH y4eOHOM IUCHUIINHBI

AynutopHasi | BHeayam

HaumeHoBaHue pa3/aesioB U TeM THCIHUIINH adora TOpHasi
.. Bcero
(YKpymiHEHO) J | II3 | IKP | pa6ora
CP
Paszaea |. CucreMHBIH aHAJIN3 M ONTHMHU3ALNSA
NMpPoIEeCcCcoB
Tema 1. CucreMHBII aHAIN3 13 1 2 - 10
Tema 2. Mojenu NpuHATHS PELICHUNA B yCIOBUAX OIpe- 45 3 6 - 36

JCJICHHOCTH U HCOIIPCACICHHOCTHU

Pa3nes |1. BeposiTHOCTHBIE H JeTepPMUHUPOBAHHbIE

MOJIeJTH

Tema 1 JlucniepcMOHHBIN U pErpecCUOHHBIN aHAIIN3 18 2 6 - 10
Tewma 2. YnciieHHOE MOJIEIMPOBAHUE 22,75 2 2 18,75
KonTakTHas paboTa Ha MPOMEKYTOYHOM KOHTPOJIE 0,25 - - 1025 -
(KPA)

[TonroroBka K 3aueTy 9 - - - 9
Bcero 3a 2 cemecTp 108 8 16 | 0,25 83,75
Hroro no nucuuninae 180 8 16 | 0,25 83,75

Pa3nes |. CucTteMHblii aHAJIN3 H ONTUMU3ALMS MPOLECCOB
Tewma 1. CuCTEMHBIN aHAIN3

Jexyus 1.Cucmemmslii no0xoo0 6 ucciredosanusx. MeTOIONOTHUECKUN U MPUKIATHON UH-
CTPYMEHTApUN HcclieOBaHUM. [[pUUMHHO-CIEACTBEHHBIN MOIX0A, CUCTEMHBIN MOJIXO0M, CUTYallH-
OHHBIM MOJIX0/1, MPOLIeCCHBIN MOAX0. CUCTEMHBIN aHAM3 KaK METOJ CUCTEMHOro noaxoxa. Ilons-
tue cuctemsl cornmacHo MCO 9000:2000. ITpunuunel uccnenoBanus cucteM. CTpyKTypUpOBaHUE,
CUCTEeMHOCTh M UIAEHTH(UKAIUs, adcTpakius u popmanuzanus. CUCTEMHBIN MOIX0A KaK METOA0-
JIOTUS CMIENUATBLHOTO HAaydHOTO mo3HaHus. CucrteMHubiit ananus. Kiaccesl cucteM. OCHOBHBIE CBOM-
CTBa CHCTEMBI: IIeJICHAMPaBIEHHOCTh, CIIOKHOCTD, JEIUMOCTbh, [EIOCTHOCTh, MHOT0OOpasue aie-
MEHTOB M pa3judue WX MPUPOJIbI, CTPYKTYPUPOBAHHOCTH. [ pajarius CUCTEM IO CIIOKHOCTU M Mac-
mraly. [Tonsitue cpenpl. [Iporecc B3auMoAeCTBHSI CPEIBI M CUCTEMBI.

Ilpakmuueckoe 3ansmue 1. Knaccuguxayus cucmem. BXxomHele U BBIXOJIHBIE CBsi3H. Pac-
mUpeHHas Kiaaccuukamus cucrteM (MPOCTHIC/CIOXKHBIE, 3aKPBIThIE/OTKPBITEIE, pedieKTop-
Hble/peIeKCUBHBIE, JE€TePMUHUPOBAHHBIE/BEPOATHOCTHBIE, CTAaTUYECKHE/IMHAMUYECKUE, JHC-
KpeTHBIC/HEMpephIBHBIC). Perienne 3a1ay mo caMoCTOsTENbHOM KIaCCH(PUKAIMU CUCTEM, OIpejie-
JIEHUIO BXOJIHBIX U BBIXOJHBIX CBA3EH MEXAY CUCTEMOM U cpenoi. B3auMoCBsI3b Cpeibl U CUCTEMBI.
[ToBenenue cucremsl. [lapamerprl coctosiHus. npumepbl. CBONCTBA CUCTEMBI, BHIpAXKa€Mbl€ B UM-
CJIOBBIX XapaKTEPUCTHUKAX. 3aJaydl IO OINPEACIICHUI0 CUCTEMBl M CpEbl, CTCTICHU JeTalu3alluu
DIIEMEHTOB CHUCTEMBI. JleTanu3zamnus (B TOM 4YHCJe HA MPUMEPAX) CBONCTB CHUCTEMBI: PaBHOBECHE,
YCTOMYUBOCTD, d(PPEKTUBHOCTD, HAJCKHOCTD, aIanTaIlis, CaMOOPTaHU3aIus, KU3HECTIOCOOHOCTD.
MopenupoBaHu€e OTKPBITHIX CHUCTEM B MPHUKIAAHBIX MakeTax. MeToAO0Jorus MOJEIUPOBAHUS OT-
KpBITHIX HH(pOopMarmoHHbIx cucteM ARIS. TpeboBanus k ammapaTHOMy obecnieueHuro. MHaTepdetic
Y BO3MOKHOCTH MPOrpaMMbl. BO3MOKHOCTH UMUTAIIMOHHOTO MOJIETUPOBAHUSL.

Tema 2. Mozaenu NpuHATHS PENIEHUIN B YCJIOBUAX ONPEIEACHHOCTH U HEONIPEAECIEHHOCTH

Jexyus 2. Mamemamuueckue mooenu ucciedosanus cucmem. IIpUHIATIBI HCCIEAOBAHUS
cucteM. CTpyKTypHUpOBaHUE, CHCTEMHOCTh U UAeHTU(]UKaIM, abcTpakuus u hopmanuzanus. [lo-
HATHE MOJENM W o0Imme Kiaccel Mmojeneit (mzomopdubie, nmomuMmopdusie). CumMOno3 Moenei
(ctpykTypHble, kKubepHeTndeckue). [loctpoenne 0000IIEHHONW MOJECIM KaK OCHOBHAs MpOIEaypa
cucTeMHOro ananusa. [IpoBepka ajgekBaTHOCTH MOJEJNEH, aHAJIU3 HEOIPEACICHHOCTH U YyBCTBU-




tenbHOCTH. Kitaccudukanus maTemMaTuuecKux Mojeseil u atambl ux pazpadorku. Llenu maremaru-
YECKOro MOJENUPOBaHUs M TpeOOBaHUS K MOJAEISIM. DTambl MaTEeMaTHYECKOTO MOJAEIHPOBAHUS.
Buael marematuyeckux mojened nmo gopme mpeacTaBieHus, Xxapaktepy mojenu. JJoctomHcTBa U
HEJ0CTaTKU TEOPETUUECKUX U AMIIUPUUECKUX MOJEIEH.

Ipaxmuueckoe sanamue 2. Mooenu onmumusayuu. MaremaTudeckass MOJAENb NPUHATHS
peleHni KaKk COBOKYITHOCTh PEAIM3ALMOHHON U OLICHOYHOM CTPYKTYp. JIMHEHbIE MOEIN IPUHSI-
THS PELICHUN B YCIOBUSAX ONPEIEICHHOCTH MPU HAIMYUU OrpaHuyYeHuil. Monens pacnpeneneHus
OrpaHMUYEHHBIX pecypcoB. TpaHcnopTHbIE 3aaun. Mojenu ynpasiaeHUs 3anacamH.

Jlexyusa 3. Teopemuxo-uecposvie modenu. Kinaccudukanuusi urp. AHTOTOHUCTHYECKHE U He-
AHTOTOHUCTUYECKHUE UTPhI. beckoamuuuonueie urpel. Teopema ¢on Helimana. beckoanuimoHnHble
UT'PBI IBYX JIMII C HYJIEBO cymMoii. CBelleHne UTPhI K 3a/1a4€ JIMHEHHOTO IPOrpaMMHUPOBaHUS.

Ilpakxmuueckoe 3auamue 3. beckoanuyuorHvle uepvl. AHaIU3 TIATEKHBIX MaTpull. Onpene-
JIeHWEe MUHMMAaKca, MakCUMUHA. [IoMCK censioBoil TOUKY, BEPXHEW U HMKHEW LIeHBI UTphl. Pemenue
UTPBI B CMEIIAHHBIX cTpaTerusx. Peanuzaius Mojieneil B 3JIeKTPOHHBIX TaOIHIIAX.

Ipaxmuueckoe 3ansamue 4. Jxkcnepmuvle Memoovl npunamus pewenuii. UHquBuayanbHas v
rpynmnoBas 3KcrepTusa. BeiOop 3KcnepToB MpHu NPOBEACHUN SKCIEPTU3bI. DBPUCTHUUECKHE METO/IbI,
OCHOBaHHbIE Ha 3aKOHaX JOTrUKU. CyOBbEKTUBHBIN METOJ OLIEHOK C BBIJIBUKEHUEM THIIOTE3. DBPU-
CTUYECKHE METOJIbl aHaIn3a. AHAIUTUYECKUN MepapXuyecKuil npouecc. Meroa monapHoro cpas-
Herns. KoadduimenTs cormacoBaHHOCTH SKCIIEPTOB. MaTpHIIbI MOMAPHBIX CPABHEHU.

Pa3nen |1. BeposiTHOCTHBIE M IeTEPMHUHHPOBAHHBIE MO/IEJIH
Tema 1 JlucriepCHOHHBIN U PETPECCHOHHBIN aHAIU3

Jlexyus 4. J[ucnepcuonnulii u pecpeccuonusii ananu3. OcHOBBI (pakTOpHOrO aHanu3a. AHa-
JUTUYECKas CTaTUCTHKA BbIOOpOK. Llenu nucnepcMoHHOro aHainu3a M UCIOJb3YEMbl€ KPUTEPHUH.
perpeccuoHHblii ananu3. [lapHas u MHoOkecTBeHHas perpeccus. OmpexneneHue KodhPHUIMEHTOB
perpeccuu U CTaTUCTUYECKUE OLIEHKH KauecTBa ypaBHEeHUM. [Iporuo3sl.

Ipaxmuueckoe 3anamue 5. Obpabomka sKcnepumenmanvhsvix Oanusix. OnucarenpHas cTa-
TUCTUKA BBIOOPOYHBIX JAHHBIX. BbIYMCIEHHE TOYEYHBIX M MHTEPBAJIBHBIX XapakTepuctuk. Ilo-
CTPOEHHE TOBEPUTENBHBIX MHTEPBAJIOB AJIs1 CPEHETO MPHU 3aJaHHONW BEPOATHOCTH.

Ipaxmuuecroe 3ansamue 6. Ochosvl pakmopnozo ananuza. Paborta ¢ makeToMm «AHamm3
naHHbIX». OJHO- M JABYX(AKTOPHBIM AuMCHEpCHOHHBIA aHanu3. IIpoBepka rumore3 o paBeHCTBE
CPEIHUX U UCIIEPCU JBYX HOPMaJbHBIX I€HEPAJIbHBIX COBOKYMHOCTEH. CTaTucTuyeckasl 3aBUCH-
MOCTb CIIy4ailHbIX IEPEMEHHBIX.

Ilpakmuueckoe 3auamue 7. Pecpeccuonnviii ananus. IlocTpoeHne ypaBHEHMH NHapHOH M
MHOKECTBEHHOU perpeccun. [IpoBepka kadectBa ypaBHeHHs. [IpoBepka mpuemieMocTH MeTona
HAaUMEHBIINX KBaApaToB. [[pOrHO3bI 110 pErpecCHOHHON MOJENIN U UX KaYeCTBO.

Tewma 2. YuclieHHOE MOICIUPOBAHUE

Jlexyus 5. Yucnennoe pewenue cucmem ouggepenyuanvuvix ypaguenuu. AHamu3 1eTepMu-
HUPOBAHHBIX CUCTEM C MOMOIIBIO AU HepeHInANbHBIX YPaBHEHUN WM UX cUcTeM. Bo3aMokHOCTH
AQHAJTUTUYECKUX METOJOB PEIIEHUsA. Y CTOMYMBOCTD pEIIeHUN. YHCIEHHbIE METO/IBl PEIICHUI: Me-
TOJI TIOCIIEIOBATEIbHBIX MPUOIMKEHUH, METO/I KOHEUHBIX pa3HOCTEH, METO/I KOHEYHOT'O JIEMEHTA.
CX0IMMOCTh U YCTONYHUBOCTh YUCICHHBIX METO/IOB.

IIpakmuueckoe 3anamue 8. Ilpuxnaounoe npozpammmoe obecneuenue OJisl peanu3ayuu ma-
memamuveckux moodeneu. O030p BO3ZMOXKHOCTEH MAaKETOB MaTeMaTHYECKOIO MOJEIHUPOBAHUS

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




4.3 JlekiIMU ¥ MIPaKTUYeCKNe 3aHSITUSA

OYHAS ®OPMA OBYYEHUA

Tabmnura 4
Copepxanue JeKIU U NPAKTHYECKUX 3aHATHH
dopmupyemasi Bun Ko
Ne u Haume- KOMIIeTEeHI[HA KOHTPOJIbHO
Ne Ne u Ha3BaHMe JIEKIUHN U -BO
HOBaHMeE pa3- (MHaUKATOP ro
n/n NPAKTHYECKOT0 3aHSATHUsI ya-
1eJIOB, TeM JOCTHIKEHUSI MepONpPUITH
KOMIIETEHI[MH) s1 con
1 Pa3nen 1. CucTeMHBIH aHATU3 M ONTHMH3AIUS MPOILECCOB 12
Tema 1. JI 1. CucremHBbIl TOAXO B OIIK-1 (OIIK-1.1) 1
CucreMHBIN HCCIEA0BaHUAX
AHAIU3 I13 1 Knaccudukanus cuc- OIIK-1 (OIIK-1.1) YCTHBIH 2
TEM. orrpoc.
Huckyccns.
Pemenue unm.
3aj1a4
Tema 2. Mo- | JI 2. MaTemaTuuecKue Mo- OIIK-1 (OIIK-1.2, 1
NN TIPUHS- | IEJIM UCCIICIOBAaHUS CHCTEM OIIK-1.4)
i pemeHuit | I13 2. Mopaenau onTuMm3a- OIIK-1 (OIIK-1.2, YcTHbli onpoc 3
B YCIOBHAX | mum OIIK-1.4), OTIK-6 Pemenue
OTIpeJIeIeHHO- (OIIK-6.3) THUIOBBIX 3a-
CTH W Heompe- Aat.
NENeHHOCTH Pemenune nnm.
3a71a4.
JI 3. TeopeTuKo-UrpoOBBIC OIIK-1 (OIIK-1.2, 2
MOJIENH OIIK-1.4)
I13 3. beckoalMIIMOHHBIC OIIK-1 (OIIK-1.2, Pemenve tH- 1
HTPBI OIIK-1.4) IIOBBIX 3a/a4.
[13 4. DkcriepTHBIE METOBI OIIK-1 (OIIK-1.2, Pewenne tu- 2
IIPUHATUS PELICHUM. OIIK-1.3) ITOBBIX 3a/1a4.
2. P 12
azaes |l. BeposiTHOCTHBIE H 1eTePMHUHUPOBAHHBIE MOJEIH
Tema 1 JI4. JlucniepCUOHHBIN U per- OIIK-1 (OIIK- 2
JIMCTIEpCUOHH | PECCHOHHBIN aHAIH3. 1.2, OIIK-1.3),
. OIIK-2 (OIK-
b 1 2.1) OIIK-6
PErpeCCUOHHLBL (OTIK-6.4)
i aHanmus3 I13 5. O6paboTKa IKCIIEPUMEH- OIK-1 (OIIK- | Vcrueli onpoc | 2
TaAJIbHBIX JTAaHHBIX. 1.2), Huckyccust
OINIK-2 (OIK- Pemenne nnm.
2.1) 3agad.
OIIK-6 (OITK-
6.4)
13 6. OcHoBBI akTopHOTrO ana- | OIIK-1(OK- | Vcrueiii onpoc | 2
—— 1.2, 011K-1.3), | Pemenue -
OINK-2 (OIK- IMOBBIX 3a4ad4.
2.1) OITK-6
(OITK-6.4)
I13 7. PerpeccnoHHbIH aHATHU3. OIIK-1 (OIIK- Konrposbhas 2
1.2, OIIK-1.3), pabora.
OIIK-2 OIIK-
2.1)
Tema 2. JI 5. YucneHnHoe pelieHue cuc- OIIK-1 (OTIK- 2
Umncnennoe TeM nudPepeHITNaIBHBIX YpaB- 1.2, OIIK-1.3)
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dopmupyemasi Bun Ko
Ne u Haume- KOMIIeTeHI[UA KOHTPOJIbHO
Ne Ne 1 Ha3zBaHue JieKIUH U -BO
HOBaHMeE pa3- (MHaUKATOP ro
n/n NPAKTHYECKOT0 3aHATHUS ya-
1eJ10B, TeM AOCTHKEHH S MeponpusTH |
KOMIIETEHI[MH) s1
MOJICTIMPOBAaH | HEHUM.
ne I13 8. IlpuknagHoe mporpaMm- OIIK-1 (OIIK- VCTHBIH On- 2
HOE oOecIieueHHe IS peain3a- 1.2, OIIK-1.3) poc.
LM MAaTEMAaTHYECKUX MOJENIEH
4.4 HepequL BOIIPOCOB JIsl CAMOCTOATEC/ILHOT0 U3YYCHUA TUCHUIIJIHNHBI
OYHASA ®OPMA OBYUYEHUA
Tabnuua 5
Hepequb BOIIPOCOB JJIsl CAMOCTOATC/IBHOI'O N3YYCHUSA TUCITUITIINHBI
Ne Ne pazgena n Ilepeyenn paccMaTpuBaeMbIX BOIIPOCOB /LIS CAMOCTOSTEJILHOTO
n/n TeMbI U3yYeHUS
Pasjgen |. CucteMHblii aHAJIH3 U ONTHMH3ANMSI POIECCOB
1 Tema 1. Cucremubiii | CHCTEMHBIM aHaIM3 KaK METOJ CHUCTEMHOro mnoxxonaa. lloHsarue
aHaIu3. cucteMsbl corinacHo MCO 9000:2000. . BxogHble U BEIXOTHBIE CBSI-
3u. Pacmpennas kmaccudukanmsi cucteM (IIPOCThIe/CI0XKHBIC, 3a-
KPBITBIE/OTKPBITHIE, pediaeKkTopHble/pedIeKCUBHbIE, NETEPMUHUPO-
BaHHBIC/BEPOSITHOCTHBIE, CTAaTUYECKHE/ TMHAMUYECKHE, IHCKpET-
HbIC/HENIPEPHIBHBIC).
OI1K-1 (OIK-1.1)
2 |Tema 2. Mopenu | IoCTOMHCTBA M HEIOCTATKA TEOPETHUECKUX M AMITMPHUECKUX MO-
MPUHATHSA pELICHUN | nened. MaremaTuueckass MOJEIb NMPUHATUS PELIEHUW KakK COBO-
B YCIIOBUSX OIIpeAe- | KYITHOCTh PEANN3alMOHHON M OLEHOYHOM CcTpykTyp. MHmuBunpy-
JIEHHOCTH U HEOIl- | aJlbHas M IPYIIOBas dKcrepTu3a. BeiOop 3kcnepToB mpu nposese-
peaecICHHOCTH. HUU dKcrepTrssl. OIIK-1 (OIIK-1.2, OIIK-1.3, OIIK-1.4) OITK-6 (OITK-6.3)
Pazgen |1. BeposiTHOCTHBIE U IeTePMUHHPOBAHHbIE MO/1eJIH
3 |Tema 1 Hucnepcu- | Koppemsus n koBapuaus. CTaTrucTiueckas 3HaYMMOCTb K0d(hhu-
OHHBIM U pEerpeccu- | HMeHTa Koppemnsiiuuu. Buaesl koppensiuu. MeTtoa HauMeHbIINX
OHHBIN aHAIIN3. KBasipaToB. ['eTepockeaacTUUHOCTh OcTaTKOB. [IpoGnemMbl MynbTH-
KOJUIMHEApPHOCTH B MOJENAX MHOXECTBEHHON perpeccuu. OIIK-1
(OTIK-1.2, OTIK-1.3), OTTK-2 (OITK-2.1), OITK-6 (OIIK-6.4)
4 | Tema 2. YucnenHoe | AHaiu3 AETEPMUHUPOBAHHBIX CHUCTEM C IMOMOIIBI0 AuddepeHn-
MOJIEJINPOBAHUE. AIbHBIX YPAaBHEHMH MM MX CUCTEM. MeToJl KOHEYHBIX 3JIEMEHTOB.
MeTto1 KOHEUHBIX pa3HoCTeil. OIK-1 (OTIK-1.2, OIIK-1.3)

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

WNuTepaktuBHOE OO0ydeHHe oOecreuynBaeT B3aUMOIIOHMMAHWE, B3aMMOJICHCTBUE,
B3anMooOoraiieHue. MIHTepakTHBHBIC METOJUKHA HU B KOEM ClIy4ae HE 3aMEHSIOT y4eOHBIN
MaTepHajl, HO CIIOCOOCTBYIOT €ro JIy4IIeMY YCBOCHHUIO U, YTO OCOOCHHO Ba)KHO, POPMUPY-
FOT MHEHHSI, OTHOIIIEHUS, HABLIKHM ITOBEICHHUS.

Tabmuma 6
IlpuMeHeHne AKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTe/IbHbIX TEXHOJIOTHI

Ne Tema u popma HaumeHoBaHMe MCIOJIb3yeMbIX AKTHBHBIX M HHTEPAKTUBHBIX
n/n 3aHATHA 00pa3oBaTe/bHBIX TEXHOJIOTHil
1 CucremHbIi aHAIN3 JI | IIpesenrarus (MHPOPMALMOHHO-KOMMYHHUKAIIMOHHOE 00y4e-
HUE).
I13 | IIpobiemHOe 0OydeHHEe (IMCKYCCHS, pEIICHUE WH/.3a/1a4)
2 Mopenu npuHATHS JI | Ipesentamus (MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHOE 00y4Je-
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Ne Tema u popma HaumeHoBaHMe MCIOJIb3yeMbIX AKTHBHBIX 1 HHTEPAKTUBHBIX
n/n 3aHATHA 00pa3oBaTebHBIX TEXHOJIOTHIl
pElICHU B YCIOBUSIX HUE).
OMPEICTICHHOCTH U I13 | [IpoGsiemHOe 00yUeHHE (TUCKYCCHS, PEeLIeHHe UHI.3a1a4)/
HEOMNpeAeNIeHHOCTH
3 JlucniepCuOHHBIN U JI | IIpesenrtanust (MHGOPMALMOHHO-KOMMYHUKAITMOHHOE 00yyYe-
PErpecCUOHHBIN aHa- HUE).
JIU3 I13 | TIpoGiemMHoe o0yueHHe (IUCKYCCHUs, pellIeHUe WH.3a1a4)/
4 YucnenHoe MoeIn- JI | Ilpe3zenTamnus (MHGOPMAIIMOHHO-KOMMYHHUKAIITMOHHOE 00y4e-
poBaHue HUeE).
I13 | KonTexkcTHOe 0Oy4deHHE.

6. TeKyllll/Iﬁ KOHTPOJIb YCIIEBACMOCTH U IPOMEKYTOYHaAHA aTTECTAUA 11O
HTOTraM O0CBOCHUA NTUCIHHUIIJINHBI

6.1. TunmoBbIie KOHTPOJIbHBIE 3aIaHUSI MJIM HHbIe MAaTEePHAJIbI,
He00X0AuMBbIe JIJI51 OLleHKHU 3HAHM, YMEHM ¥ HABBIKOB U (WJIH) ONbITA

ACATCJIbHOCTH

Bonpocsl AJ1s1 yCTHOTO onpoca
Pasnen |. CucreMHBIi aHAIM3 U ONTHUMU3ALIHMS [IPOIIECCOB

Tema 1. CucteMHBIN aHAINU3

[lepeuncinuTh CBONCTBA CUCTEMBI U IPUBECTH MPUMEDPHI.
[TpunHIIKIT SKBUDUHAITBHOCTH U €70 OCOOCHHOCTH.
CylIHOCTh CUCTEMHOTO MOJIX0/1a B UCCIICIOBAHUSIX.
Pacmmpennas kiaccudukanus CHCTEM.

[IpuHIIUIIBI UCCTIEAOBAHUS CUCTEM.

Hepapxus niesieil CHCTEMBI.

CymHOCTh CUCTEMHOTO MTOAXOAA.

MeToa0M0THsl CHCTEMHOI'0 aHAJIM3a U €ro IeIIH.

Pasnen |. CucteMHBIN aHAJINM3 M ONTHMH3AINS IIPOLIECCOB

Tema 2. Moenyu OpuHATAS PEIIEHUN B VCIOBUIX OMPEACIEHHOCTA U HEOIIPEAECICHHOCTH

Kitaccel Mozierne B HCCIIEI0BAHMSIX.

[lepeunciuTh HEIM MATEMATUYECKOTO MOJAECITUPOBAHHS.
OcHoBHBIEC TpeOOBaHUS K MATEMATUYECKUM MOJICIISIM.
DTanbl MAaTEMaTHYECKOTO MOJCIHUPOBAHMUSL.

Buapl MaTematrdeckux Mojenel mo opme mpeacTaBicHusl.
Bubel Mozienient 1o xapakrepy MOJENH.

Pazgen Il. BeposTHOCTHBIC U JIETEPMUHUPOBAHHBIC MOJICIIH

Tema 1 JlucniepCHOHHBIA U PETPECCUOHHBIN aHAIN3

3aKoHbI pacrpeesieHus CIy4ailHbIX BEIHYKH.

OnucaTenbHas CTAaTUCTUKA CIyYalHBIX BEIUYUH.

Brruncnenue abcomOTHRIX 4acTOT.

Bbruncienne OTHOCUTENBHBIX YacTOT.

Bunbl cTOXaCTHYECKUX MOJEIIEH YIIPABICHUS 3allaCaMU.
Oco0eHHOCTH MapaMeTPUUECKUX KPUTEPHEB MPOBEPKHU THIIOTES.
Kpurepuii xu-kBaapar.
Oco0GeHHOCTH HenapaMeTpUUYECKUX KpUTEPUEB IPOBEPKH TUIIOTES.
CpaBHeHHe BIOOPOK C MOMOIIbI0 KpuTepust CThIOACHTA.
Oco0eHHOCTH SMIUPUYECKUX UCCIIETOBAHUIA.
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— IlonsiTue TeCTUpPOBaHMUS, IPUMEPHI.
— JlocTomHCTBA M HENOCTATKUA TEOPETUUECKUX MOJICIICH.
— JlocTomHCTBA M HEIOCTATKU SMIIUPUUECKUX MOJIEIIEH.
Pasgen |l. BeposTHOCTHEIE M JETEPMUHUPOBAHHEIC MOJCIIH
Tema 2. UncaeHHOE MOJICIMPOBAHUE
— Ilpumep TMHEHHOTO ypaBHEHUS B YACTHBIX MPOU3BOIHbIX.
— Ilpumep nMHEHHOTO 0OBIKHOBEHHOTO TU(DPEepeHITNATHFHOTO YPaBHEHUS.
— Kak 3aaroTcst rpaHUYHBIE YCIIOBHSL.
— Yrto Takoe cucTtemMa KOOPAMHATHBIX (PYHKIIMMA.
— Yro Takoe kpaeBasi U CMElLIaHHAA 3a/7a4a.
— Urto Takoe pa3HOCTHas cXema.
— Yro Takoe ceTka.
— IloHsATHE CETOYHOUW PYHKIIHH.
— Yro Takoe mabiioH pa3HOCTHOTO OomepaTopa.
— KoHeuHo-pa3HOCTHBIE aHAJIOTH POU3BOAHBIX.
— OcHoOBHBIEC BO3MOXKHOCTH ITakeTa MathCad.
— OcHoBHBIC BO3MOXKHOCTH TakeTta AnSYS.
— OcHoBHble Bo3MokHOCTH ITakeTta STAR-CCM+.
— OcHoBHbIe Bo3MOKHOCTH Maketa FLOW-3D.
Ilpumepvl munoewix 3a0au
Pasgen |. CucteMHBIN aHAJIN3 M ONTHMHU3AIMS IIPOIISCCOB
Tema 2. Mojienu IpUHATHS PEIICHUM B YCIOBHUIX ONMPEACICHHOCTH U HEONIPEACIICHHOCTH
3adaua 1. CocTaBUTh MaTEMAaTUUECKYIO MOJIENb, peanu3oBath ee Ha [IK u pa3paborarts om-

TUMAaJIbHBIN IIJIaH MPOU3BOJICTBA. 3aBOJI MPOU3BOINUT 2 THIIA MPOAYKIMH, HCIIOIB3YET MPU 3TOM 3
BUJa pecypcoB. O0beM ckiiaza rotroBoil nmpoaykuuu 60 TonH. Haiitu Takoil niaH BblllycKa npo-

JYKIIUH, TIPH KOTOPOM TPUOBLTb IPENPUATHS OYJIeT MAaKCUMAIbHOM.

ITokazarens Pacxomua 1l T Pacxon Ha 1 T po- | Exxemecsunbli 3a-
MPOAYKIIUH A nyknuu B 1ac ChIpbs, T

Cripbe 1, T 0,6 1,1 60

CrIipbe 2, T 0,8 0,9 40

Coippe 3, T 0,3 0,8 30

[TpuGes OT Mpogax 1 3000 3900 -

T TBIC.pYO

3adaua 2. JIng nocTaBUIMKOB (MYHKTHI MOTPY3KH) U MOTpeOUTENeH OAHOPOIHBIX I'PY30B
(MTyHKTBI pa3rpy3Ku) U3BECTHO KOJIMUYECTBO IPY30B, HIMEIOIIUXCS Y MOCTABIIMKOB M 00BEMBI
N0CTaBOK notpedutensm. OnpeaeneHbl KpaTyaiiiie pacCTOSHUS MEXKIy yHKTaMU TpaHC-
nopTHoOM cetu. COCTaBUTh ONTUMAJILHBIN IJIaH TEPEBO30K.

12
o

3a0aua 3. PeminTh Urpy B CMEIIAHHBIX CTPATETUAX NPHU 3aJaHHOM IIATEKHOW MaTpULIE
bl | b2 | b3 | b4

al 41 3| 2| -5
a2 -2 5| -1 4
a3 -3 2| -3 6
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3adaua 4. Onpenenutb COrlacOBAaHHOCTb MHEHUN HKCIIEPTOB B METO/IE MAPHBIX CPaBHEHUI

CJIOKHOCTH pCaJin3allnuiu MOJEJIEH B MaKETaX YUCICHHOTO MOJCIINPOBAHUA

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

Pasnen |l. BeposTHOCTHBIE U IETEPMUHHUPOBAHHBIE MOJIEIN

Tema 1 JucnepCHOHHBIA U PETPECCUOHHBIN aHAIN3

3aoaua 5. t-xkpurepuit CThIOICHTA IS 3aBUCUMBIX BBIOOpOK. TpybomnpoBoa umeeT 11 peMOHTHBIX
yuacTtkoB. KosinuecTBoO aBapuilHBIX BBIE30B 3a I'0Jl 10 CaHaIlMu TPYyOOIpoBOJia U Yepe3 roj mnocie
ec IMPOBEJICHUS MPUBEACHO B TaOiuIe. Pa3muyaroTcs JIM YMCI0 aBapUHHBIX BBIC3JIOB JI0 M IOCIIE
caHanuu?

1 25 | 22
2 23 |25
11 |20 |20
3aodaua 6. IIpoBepuTh BOCTIPOM3BOIMMOCTH OIBITOB 1O KpUTEpHIO baptierra
No cepun onbITOB 1 onbIT 2 ONBIT 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 KOHMPOALHOU padomul

KoHTposibHasi BRIMOTHAETCS 10 WHANBUIYAIbHBIM 3a/IaHUSM Ha MEePCOHATHLHOM KOMIIBIOTE-
pe mo Bapuantam. OTdyeToMm 1o paboTe SBISETCS pacdeTHbIN (haiii, MpeloCTaBICHHBINH Ha
IMPOBECPKY IIPCIIOAaBaATCIIO. I[J'IH MNPUBCACHHBIX CTATUCTHYCCKUX HAHHBIX ITOCTPOUTH YPABHCHUC
napHoﬁ pErpe€CCun U BBINIOJIHUTH CTATUCTUYECKHH aHaJIN3 €ro Ka4deCTBa, BKJIIOYas IMPOBEPKY IIpa-
BOMCPHOCTHU ITPUMCHCHUA MCTOAd HAMMCHBIIINX KBAJIPATOB.

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

Bonpocwl k ouckyccuu

Paspnen |. CucteMHBIN aHAJINM3 U ONTHMH3ALKS IIPOLIECCOB
Tema 1. CucTeMHBIN aHAIN3

[IpeumyrmiecTBa W HEAOCTAaTKU TMOAXOJOB K HCCIAEAOBAHUIO cucTeM: [IpuduHHO-
CJIECTBEHHBIN MOAX0/1, CACTEMHBIN MOAXO0J, CUTYallHOHHBIN OAXO/, TPOLECCHBIN MOIXO..

Hackonbko Mozaenb CUCTEMBI MOXET ObITh 00OOIIEHHOM MPHU BHITIOJTHEHUN CHCTEM-
Horo ananuza? OT 4ero 3aBUCUT ypOBEHb 00001IeHUs?
Pasnen |l. BepossTHOCTHBIE U IETEpPMUHHUPOBAHHBIE MOJEIN
Tema 1 JIucnepcHOHHBIN U PErPECCUOHHBIN aHAIU3

Kaxkune meTopr oTOOpa mydliie MPUMEHATH JIJIs1 UCCAEOBAaHUN: BOJIOMOTPEOICHUS KHU-
JIOTO WJIM MPOMBIIIJICHHOTO palioHa, ToKa3aTesel KauecTBa BOJIbI B BOJJOMCTOUYHHKE, CIIPOCa
Ha OyTUIMPOBAHYIO YHCTYIO BOILY?
Ilpumepovl unouguodyanvuvix 3a0ay

Pazgen |. CucTeMHBIN aHAJIM3 M ONTHMHU3AIMS IIPOILIECCOB
Tema 1. Cucremnblii ananu3 KnaccudumupoBaTh 0OBEKT UCCICIOBAHUN KaK CUCTEMY MU
3aJIaHHBIX IEJISIX UCCIICIOBAHUH.
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Ne [enu MozxenrpoBaHus

1 HccnenoBanns mIaHUPYIOT BHIITONHUATE C ETHIO BRIACHEHUS MPUYMH HU3KOH MPUOBLTH
MIPOM3BOACTBEHHOTO MPEATIPHSITHS.

2 HccnenoBanus MIaHUPYIOT BBIMOJHUTE C IIEIbI0 BBISCHEHUS MPUYMH HU3KOH MPUOBLIN
TPaHCIIOPTHOT'O NMPEANPHUSITHS.

3 HccnenoBanns mIaHUPYIOT BHIITONHUATE C ETHI0 BBIACHEHUS MPUYWH HU3KOH MPUOBLTH
TOPTOBOTO PEAIPHUSATHSI.

4 HccnenoBanus MIaHUPYIOT BBIMOJHUTG C IIEIbI0 BRISCHEHUS MPUYMH HU3KOH NMPUOBUIN HAY4HO-
MIPOM3BOACTBEHHOT' 0 MPEANIPUSITHS.

5 CocCTaBHUTh MOJIENTh MaTEPHAIHHBIX BXOJIOB-BBIXO/IOB JJIsI CHCTEMEI BBICIIIET0 00pa30BaHuUs

6 CocTaBHUTh MOJIETh HEMATEPHATBHBIX BXOJOB-BBIXOJIOB JIJIsl CHCTEMBI BBICIIIETO 00pa30BaHU

7 HccnenoBanus MiIaHUPYIOT BEIMOIHUTE C LIETBIO BBISCHEHUS MPUYHUH HU3KOM yCIIEBA€MOCTH B
rpynne. KnaccubuumpoBaTh CTYASHYECKYIO TPYIITY KaK CHCTEMY.

Pazzen |. CuctemMHbIN aHANKM3 M ONTUMHU3ALINS IIPOIIECCOB
Tema 2. Mojienv NpUHATHS PELICHUN B YCIOBHUSAX ONPEACICHHOCTH U HEONPEACICHHOCTH
CdopmupoBath ¢ MOMOIIBIO TEHEpATOpa CIyYalHBIX YUCEN BBHIOOPKY CIpoca C pacrpee-
nenuem Ilyaccona mpu 3aaHHOM MapameTpe A U ciy4dailHoM pacceumBaHuu a. Jlyig 3amas-
HBIX U3JIepKeKk xpaHeHus: B (pyO/aens 3a exn.) u uznepxkek nedunmra H (py6/nens 3a en.)
HaWTH ONTUMAIBHBIM 00BbEM 3amaca Mo WHTErpaIbHOW KPUBOU cripoca U GYHKIMH TJIOTHO-
CTH yOBITKOB.
Pazzen |l. BeposTHOCTHBIEC U IETEPMUHUPOBAHHBIC MOJICIIN
Tema 1 /IlucnepCuOHHBINA U PETPECCUOHHBIN aHAIU3

Ha odumuansnom caitite Poccrara HaliTW naHHBIE 32 HECKOJBKO JIET, BBITIOJIHHUTH
ONMCATEIbHYIO CTATUCTUKY U MMOCTPOUTH THCTOTPAMMY CJIEIYIOIIETO MOKa3aTes:

Neo | CtaTHCTHUYECKHUH TOKA3aTEIb
v VI v 7
1 | XKunumnasie ycnopusi B PO, Bech BeTxuii v aBapuHHBIN JKUJIUIIHBIA (OHJI, MJIH. M)

16 | naHHBIC MO pacTPECIICHHIO SHCTBYIONUX CTPOUTEIBHBIX OPraHU3aI|i M0 YHUCIICHHOCTH paboT-
HUKOB U JopMaM COOCTBEHHOCTH «J[MHAMHKA JOJIM YACTHBIX MPEANPUATHI MOCKOBCKOMH 00acTu B
00bEeMe CTPOUTETHLCTBA

IIpumepHbIN epevYeHb BONPOCOB, BBIHOCUMBIX HA MIPOMEKYTOYHYIO aTTe-
CTAIHIO (324€T) 10 HTOTraM OCBOEHHS THCIUTLINHBI
«IIpukiagHas MaTeMaTHKA»
JIuneliHble MOZIENIN IPUHATHS PELIICHUN NTPY HAJIMYUU OTPAHUYECHUN.
Teopust urp. OCHOBHbIE TTOHSITHSL.
Knaccuduxanus urp. [lpumepsr.
AHanu3 miaTexxHbIX MaTpuil. CMelIaHHbIE CTPATErvH.
beckoanuimonHas urpa 1ByX UrpOKOB € HYJIEBOM CyMMOM.
MeTobpl TOUCKa CeIOBBIX TOUEK. BO3MOKHBIE BApUaHThI PELIEHUS UTPBI.
[ToHsiTHE TUCTIEPCHOHHOTO aHAJIN3A.
O6uacTh mpuUMeHEeHHs OJHOPAKTOPHOTO AUCTIEPCUOHHOTO aHAJIN3a.
O6uacTh MIPUMEHEHUS U UCIIOJIb30BaHHE JABYX(AKTOPHOIO TUCIIEPCUOHHOTO aHAIHM3a
0€3 OBTOPEHMI.
10. O6nacTh MpUMEHEHUS U UCTIOJIb30BAaHUE JIBYX(DAKTOPHOTO AUCTIEPCHOHHOTO aHAIN3a
C TIOBTOPEHUSMU.
11. I[1apHblii ABYXBBIOOPOUHBI t-TE€CT U1 CPEAHMX.
12. JIByxBBIOOpPOYHBIH t-T€CT C OAMHAKOBBIMH JUCTIEPCHUSIMH.
13. JIByxBBIOOpOYHBIH t-TE€CT C pa3IMYHBIMU AUCIIEPCUIMHU.
14. Mogens napHo# perpeccun U TpeOOBaHUs K €€ OCTPOEHHUIO.
15. ToueuHsle OLIEHKU BBIOOPKHU.

OCoNGRWLNE
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16. UnTepBanbHOE  olleHMBaHWe. JloBepUTENbHBIM HMHTEpPBal M  JIOBEpUTEIbHAsS
BEPOSITHOCTH JJIsl CPEJITHETO 3HAUCHUSI.
17. Beruucnenue ko3¢ dunrenTon koppensiuuu [Tupcona.
18.IlpoBepka cTaTHCTUYECKOW 3HAYMMOCTH K03 purimenTa koppemsiuuu [Tupcona.
19. Monens napHOM TUHEWHOU PErpeCcCHH.
20. TpeGoBaHUs K TTOCTPOSHHUIO MOJIEIIN MTAPHOM JTMHEHHOMN perpeccum.
21. Onenka mapamMeTpoB YpaBHEHHUS TAPHOUW JTMHEHHON pEerpecCH.
22. CyurHocTh METO/Ia HAMMEHBIIUX KBaJPaTOB.
23.T'OMOCKeTaCTUYHOCTh U TeTEPOCKEIACTHUHOCTh OCTATKOB B MOJIEH JIMHEHHOM per-
peccum.
24. ABTOKOppEISIIHS B MOJICITH JTUHEHHON PETPEeCcCHH.
25. InTepBaibl MpoOrHo3a no JMHEHHOMY YpaBHEHHUIO PErPECcCU.
26. HenuHeitHble perpecCUOHHbBIE YpaBHEHUSI.
27. Jluneanu3arys B HEIMHEWHBIX PETPECCHUSX.
28. O160p (haKTOPHBIX MPU3HAKOB MPU MTOCTPOSHUU MHOKECTBEHHOM pPEerpeccuu.
29.3a1auu MHOKECTBEHHOT'O KOPPEISIIMOHHO-PETPECCUOHHOTO aHAIM3a.
30. [TorATHE MYTBTHKOJUTMHEAPHOCTH U CIIOCOOKI €€ YCTPaHEHHUSI.
31. MeToap! SKCTIEPTHOTO OIICHUBAHUSI.
32. MeTo1 monapHOTo CpaBHEHHS.
6.2. Onucanne noka3areje 1 KpUTePUeB KOHTPOJISI yCIIeBAeMOCTH,
ONMUCAHME IIKAJ OeHUBAHUSA
JUJis KOHTPOJISL yCIIEBAEMOCTH HCIIOJIB3YETCS TPAAUIIMOHHAs CHUCTEMa KOHTPOJS U
OLICHKH YCIIEBAEMOCTH CTYACHTOB: JOJDKHBI OBITH MPEICTaBICHbI KPUTEPUU BBICTABICHUS
OLICHOK I10 CUCTEME «3aUeT», «HE3aUET».
Kpurepuu oneHuBanus pe3yJibTaTOB 00y4eHUsA
Tabnuua 7

Kpurepun oneHuBanus Ha 3ayere 3auer

3aciTy’)KUBAeT CTYIEHT, OCBOUBILINI 3HAHUS, YMEHUS, KOMIIETEHIIUU U TEOpETHUYE-
CKUi MaTepuain 0e3 npoOesoB; BHIOIHUBIINM BCE 3a/JaHUs, IPEAYCMOTPEHHbBIE

y4€OHBIM IIJJAHOM Ha BBICOKOM Ka4eCTBEHHOM YPOBHE; MPAKTUUYECKHUE HABBIKU 3a4er
po(heCcCHOHATBHOTO MPUMEHEHHS] OCBOCHHBIX 3HAHUH C(hOPMHUPOBAHBHI.

3aCJIYy’KUBACT CTYACHT, IPAKTUYCCKHU ITOJIHOCTBIO OCBOHBIIIHMN 3HAHU, YMCHUA,
KOMIIECTCHIIMU U TCOpeTI/I‘IeCKI/Iﬁ Marcpuall, yT~IC6HI>IC 3aJaHus HE OLICHCHBI MaK-
CHUMaJIbHBIM YHCJIOM 6aJ'IJ'IOB, B OCHOBHOM C(I)OpMHpOBaJ'I IMPAKTUYCCKUC HABLIKU.

3aCITy’)KHBAET CTY/ICHT, YaCTHYHO C TIPOOEITaMi OCBOUBIIIHMK 3HAHUS, YMEHHUS,
KOMIIETSHIIMH U TEOPETHUECKUN MaTepral, MHOTHE yueOHbIe 3aJaHusl JIU0O He
BBITIOJTHWJI, JTHOO OHM OIEHEHBI YUCIIOM 0aJIJIOB OJIM3KMM K MUHUMAIBLHOMY, He-
KOTOpBIE MTPAKTUYECKIE HABBIKM HE CPOPMUPOBAHEI.

3aCITy’)KUBA€T CTYJCHT, HE OCBOMBIIWI 3HAHUS, YMCHHS, KOMIIETCHIIUU U TEOpe- He3ayeT
THUYECKHI MaTepHal, ydeOHbIe 3alaHHs HE BBITIOJIHWII, TPAKTUYECKNE HABBIKU HE
c(OpPMHPOBAHBI.

7. YueOHO-MeTOAN4YecKOe U HHpOpPMAITMOHHOE o0ecniedeHHe TUCHMIIIMHBI

7.1 OcHOBHas JauTEpPaTypa
1. [TneckynoB, M. A. IlpuknagHas MmaTeMaTuka. 3a/ladyd CETEBOrO IJIaHU-
poBaHus : yueOHoe rmocodue st By30B / M. A. IIneckyHOB ; moja HAy4yHOU peAaKiu-
et A. W. KopoTkoro. - 2-¢ u3f. - 91ekTpoH. aaH.col. - M. : FOpaiit, 2019. - 93 c. -

https://urait.ru/bcode/441595"Ahttps://urait.ru/book/cover/584160DD-8323-41E8-
ADD3-9F2300FAC509. - Pexxum moctyma: DJIEKTpOHHO-OMOJMOTEYHAs CUCTEMa
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Opaiit, nmns  aBropu3.  moJsib3oBarened. -  TeKCT  :  DIEKTPOHHBIM.
URL: https://urait.ru/bcode/441595 (nara oOpaienus: 22.08.2025)

2. Jlauyra, }O. @. IlpuknagHas MmaTeMaTUKa : YYEOHUK U MPAKTUKYM IS
By30B / IO. @. Jlauyra, B. A. CamconoB ; mojx o6mieit penakuueit B. A. CamcoHoBa. -
2-e¢ u3f. - DnekTpoH. aad.col. - M. : FOpaiit, 2021. - 304 c. - (Boicuiee obpa3oBa-
Hue).urait.ru/bcode/471246” Ahttps://urait.ru/book/cover/4AB7BEDED-373D-4786-
BO9BE-2E1A85F41728. - Pexum pgoctyma: OIEKTPOHHO-OMONMMOTEYHAsT CUCTEMaA

Opaiit, 111 aBTOpM3.  IIOJB30BATEIICH. Tekct :  DIEKTPOHHBIM.
URL: https://urait.ru/bcode/471246 (nara odpamenus: 22.08.2025).
3. Bepemuyk, H. C. [Ipukiannas maTemMaTvka : yaeOHO-METOIMUECKOE T0-

cooue / H. C. Bepemuyk, T. A. IlomsakoBa. — Owmck : CubAIU, 2022. — 198 ¢. —
ISBN 978-5-00113-195-3. — Tekct: »nekTpoHHBIH // JlaHB : 3JIEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/270887 (mara oOpare-
aus: 22.08.2025). — Pexxum octymna: i aBTOPH3. MOJIb30BATEICH.

7.2 JlonoJiHUTEILHAS JIATEPATYPA

1. boromonos, H. B. Maremaruka : yueOnuk ansa By3oB / H. B. boromo-
noB, I1. K. CamoiinieHko. - 5-e u3., mep. u J01. - DJIeKTpoH. aAaH.col. - M. : FOpaiir,
2022. - 401 C. - (Bricmiee o0pa3oBaHue). -

URL: MAhttps://urait.ru/bcode/488864”Ahttps://urait.ru/book/cover/581F627F-
FA47-494C-B9D1-D3600A43A08D. - Pexxum mocrtyma: DIeKTpOHHO-OHOIMOTeUHAs
cucrteMa [OpaitT, ans aBTopu3. mnonb3oBarene. Tekct : snexktponHsii. URL:
https://urait.ru/bcode/488864 (nara oOpamenus: 22.08.2025).

2. DxoHOMETpHKa : JlabopaTopHbli npaktukym / M. H. Byarakosa. - Bopo-
Hex : BI'Y, 2016. - 65 c. - URL: MAhttps://e.lanbook.com/book/165259. Pexxum moc-
Tymna: OnekTpoHHO-OMOnMMoTeyHass  cucremMa  TekcT : ANEKTPOHHBIN.
https://e.lanbook.com/book/165259. (nata ob6pamienus: 22.08.2025).

3. Cuexko B.JI. CoBpemenHbIe criocoObl 00pabOTKU TAaHHBIX THUAPABIUYECKOTO
skcniepumenTa : Monorpadus / Crexxko Bepa JleonnnmoBaa . — M. : PTAY-MCXA, 2015.
140 c. ( 5 9K3., MONHOTEKCTOBAsA AJIEKTPOHHAs BEepCUsl JAOCTyIHa Ha caiTe OMOIMOTEKH
PI'AY-MCXA http://library.timacad.ru/elektronnyy-katalog).

7.3 HopMaTuBHbBIE IPABOBbIE AKTHI
1. 149-®3 OO0 undpopmanuu, nHGOPMAIIMOHHBIX TEXHOJOTHSAX M O 3aIIuTe MH(pOpMa-
un. [DnexTpoHHbIid pecypc]. — Pexxum goctyma: http://www.consultant.ru/ (Jloctym

CBOOO/THBIN)

8. [lepeyeHb pecypcoB HH()OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«/HTEepHeT», HeOOXOAUMBIX VISl 0CBOCHH S JUCIHUILIUHbBI

1. Peectp denepanbHBIX rOCy/IapCTBEHHBIX MH(POPMAITMOHHBIX CHCTEM
http://rkn.gov.ru/it/register/ (OTKpBITBIN TOCTYI)

2. OduumanbHbIi caliT 3MeKTPOHHON Hay4dHOU O6ubamotexu https://elibrary.ru/ (moctyn
CBOOO/IHBIN)

3. OdwunuaneHbeiii callT ciyx0bl ['ocymapcTBeHHON cTaTucTuku Poccuiickonn denepa-
ruu http://gks.ru (OTKpbITHII 10CTYIT)

4. Od¢unmanbHelii caiT pazpaboTanka AnSys https://www.ansys.com/ (OTKPBITBINA 10C-

TyI)
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https://e.lanbook.com/book/165259
http://www.consultant.ru/about/software/systems/#build

5. OdwunuanbHbIN

cauT

pa3paboTunKa STAR CCM+

https://www.plm.automation.siemens.com/global/ru/products/simcenter/STAR-
CCM.html (moctyn cBOOOIHBII)

9. [lepeyeHb NpOrpaMMHOro odecreyeHuss 1 HHPOPMANMOHHBIX CIPABOYHBIX
cucreM (MpU HeOOXOAUMOCTH)

[IpoBenenne 3aHATHII OCYIIECTBISIETCS B ayIUTOPHUSIX, 0OOPYIOBAHHBIX MEPCOHAIIb-
HBIMH KOMITBIOTEpaMH, OObEIMHEHHBIMH B JIOKAJIBHYIO CETh C BBIXOJOM B MHTEPHET C 00sI-
3aTeJIbHBIM HAJIMYUEM MPOEKTOPa JJIsi BO3MOKHOCTH MOKa3a Mpe3eHTaIlui U IKpaHa.

Tabmuma 8
IlepeyeHb MPOrpPaMMHOTO 00ecneYeHHsI
Ne HaHMeHOBaHHeU HanmeHoBaHue Tun T'on
pasjieia yueoHoit ABTOp
n/n nporpamMmsbl MporpamMmbI pa3paboTku
JMCHUILTHHBI
1 |Bce pasnenst MS Excel pacueTHas Microsoft |2010 u Bbiiie
2 | Bce pa3zuensl MS Power Point JeMOHCTPaIMOHHAS Microsoft |2010 u Bbime
3 | Bce pasgens MS Word pacueTHas Microsoft |2010 u BeItIIe
4 | Bce paszensl Internet Explorer MOUCKOBAsI Microsoft |2010 u Bbimie

10. Oncanune MaTepuaTbHO-TEXHUUECKON 0a3bl, HEOOXOIUMOM JIJIsT OCYIIECTBICHUS
00pa3oBaTEIBLHOIO MPOIECca MO JUCHUTIINHE

Tabmauia 9

CBeneHus 00 00eCTIe4eHHOCTH CIIENMATU3MPOBAHHBIMHY aYAUTOPUSMHU,
Ka0OMHeTaMMu, JJa00paTOPUSIMH

HaumeHnoBaHue crieniuaabHbBIX 110-

MEIeHUH ¥ MOMeLIeHU 11 caMo-

CTOSATEJbHOI PadoThI (N2 y4eOHOoro
Kopnyca, Ne ay1MTopun)

OcHalIEeHHOCTD CIIeIHAJILHBIX OMEINEeHUH U IoMelle-
HM 1JI51 CAMOCTOAATEJIbHOM padoThl

Ne29 (yn. bonbmas Axagemuueckas,
nom 44, ctp. 3), ayn. UL1- U116, 336,
347 yuebnas nabopamopusl, yuebHasn
ayoumopust 0s 2pynnosulxX U UHOUBU-
0y anbHLIX KOHCYIbMayutll, yueonas
ayoumopusi 0. meKyuwe2o KOHmpois
U NPOMEeNCYMOYHOU ammecmayuil,
nomeujenue OJisi CaMOCMOAMenbHol
pabomsi

[Tepconanbubrit komnbioTep 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. UI11- U116, 336,
347 yuebnas nabopamopusi, yuebHas
ayoumopust Osi 2pYNnosulxX U UHOUBU-
0YabHbIX KOHCYIbmayul, yyeoHas
ayoumopusi 01 meKyuwe2o KOHmpOois
U NPOMENCYMOYHOU ammecmayuil,

[lepconanbubiii komnbtoTep 12 mr. (MHB. Ne
210134000001109;

210134000001110; 210134000001111;
210134000001112; 210134000001113;
210134000001114; 210134000001115;
210134000001116; 210134000001117;
210134000001118;
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nomeujerue 0 CamMoCmosmeibHol 210134000001119; 210134000001120)
pabomoi

bubnuorexa um. H.W. XKene3nora UutanpHblil 3a1. 12 KOMIBIOTEPHBIX MECT C JOCTYIIOM B
(JIlucrBennuunas ayes, A. 2 k.1, kom. | anexrponnsiit karanor LHIHB u UnTepuer.

133)

KoMHaThI caMOMIOATOTOBKY CTYICHTOB
B OOLIEKUTHUAX

11. MeTozmquKne PeKOMEHIANUMA CTYACHTAM IO OCBOCHHUIO T CIHUIIINHbI

OO6yuenue no nucuuiuinHe «lIpukiagHas MaTeMaTUKa» JaeT 3HaHUS O METO/Iax CHUC-
TEMHOTO aHajau3a, IMOCTPOEHUU MaTeMAaTHYECKMX MOJENEeW M pealu3aluy MX B IaKeTax
NPUKIAIHBIX IPOrpaMM, OLIEHKE KayecTBa MOJENIel U UX NPUMEHEHHIO B 00JacTH mpodec-
CHUOHAJIHOM JESITeNbHOCTH. YUYUT NOUCKY MCTOYHHKOB U OLIEHKE HEOOXOAMMOM ISl 3TOTrO
UHpOpMAaLMH, COBPEMEHHBIM METO/IMKAM IPUKIIAJHBIX HCCIeI0OBaHUM, aHaIU3y, HHTEepIIpe-
TallMM U OIIEHKE MOJYYEeHHBIX pe3yiabTaroB. O0ydeHue mpeanoiaraeT u3ydeHue cojepixa-
HUsI y9eOHOW JUCIUTUTNHBI Ha ayJUTOPHBIX 3aHATUSIX (JICKIIUSAX ¥ MPAKTUYCCKHUX 3aHATHUIX),
AKTUBHO-TBOPYECKYIO CAaMOCTOSTENbHYIO pa0OTY CTYJEHTOB B YacChl, OTBEICHHBIE Ha CaMO-
CTOSITEJIbHYIO paboTy B MEPHOJ U3YUEHHUS Kypca.

AKTHBHO-TBOpPUYECKHH MOAXOA K paboTe ¢ y4yeOHBbIM MaTepHalioM Ha JIEKUUAX U
NPAKTUYECKUX 3aHATUSAX OOYCIIOBJIEH KaueCTBOM CTYJEHTa K 3TUM (opMaM 3aHATUH B Iie-
PHOJ CAMOCTOSTENBHOM pabOThl, aKTUBHBIM Y4acTHEM B OOCYKICHUU BOIPOCOB U PELICHUU
3a]la4 Ha 3aHATUAX. B 3THX Lensax 3agauu, BBIHOCUMBIE I PELLEHUS Ha NPAKTUYECKUX 3a-
HATHUAX, JOJDKHBI ObITh MIYOOKO M3YyY€HbI, IPOJyMaHbl, IPOAHATM3UPOBAHBI U MpEACTaBIIe-
Hbl B KOHCIIEKTax B BUJAE (HOpMYT U MOENEH B MEPHOJ CaMOCTOATEIbHON paboTel. CaMo-
CTOsITeNIbHAsL padoTa CTYJEHTA ABJSETCS BaXKHBIM BHJIOM Y4eOHOW paboThl B Y HUBEpCUTETE.
OCHOBHBIMU BUJIAMH CaMOCTOSITEIbHON BHEAYAUTOPHON pabOTHI 0 yUeOHOM AUCIIUTUIMHE
«IIpuknagHas MaTeMaTHKay SBISIIOTCA: CAMOCTOSITENIbHOE YIITyOJI€HHOE U3yYEHHE Pa3/ieioB
y4eOHON JUCHHUIUIMHBI C TIOMOIIbIO PEKOMEH0BAaHHOM JIUTEPATyphl, HHTEPHET-PECYPCOB, 10~
BTOpEHHE U J0padOTKa M3JI0)KEHHOTO Ha 3aHATUSAX MaTepuaia, cOOp MCXOTHBIX TaHHBIX JUIs
CTaTHUCTUUYECKOI'0 aHalinM3a JioMa B IrJ100ajJbHOM CeTH, MOBTOP pelIaeMbIX 3a/1ay JJOMa, CaMo-
CTOSTENFHYIO PabOTy ¢ MPOTrpaMMHBIM OOECTIEYeHHEM, MOATOTOBKY K KOHTPOJILHOU paboTe
U TIOATOTOBKY K 3a4eTy.

[ToaroroBka k 3a4dery. K 3auety HE0OXOIMMO TOTOBUTCS Il€JICHAINIPABICHHO, pery-
JSIPHO, CUCTEMATHUECKH U C MEPBbIX JHENH 00y4yeHus Mo JaHHOW nucuuriuHe. [lonbiTka oc-
BOWTH JUCIUIUIMHY B TIEPUO] HEMTOCPEACTBEHHOW MOATOTOBKH K 3a4eTy Kak IpaBHJIO, ObI-
BaeT MaJio MPOAYKTUBHON U Hed(pexTuBHON. B camoM Havasne u3yueHus: ydeOHOM TUCITHTI-
JIMHBI TO3HAKOMBTECH CO CIEAYIOIEeH y4eOHO-METOJUYECKON JOKyMEHTAIUeil: mporpam-
Mo# o yuebHo#l nucrumiuHe «[IpuknagHas MaTemMaTnkay; IepedyHeM 3HaHUH, HAaBBIKOB U
YMEHHUH, KOTOPBIMU CTYACHT JOJDKEH OBJaJIeTh, COCTABOM KOMIIETEHIIMNA, KOTOPHIMU HEOO-
XOJIUMO BJIAJIETh IO OKOHYAHUM M3YYEHUS Kypca; TEMAaTUYECKUM IUJIAHOM U JIOTUKOW U3Y-
YeHUS NUCUMIUIMHBI, MJIaHaMHU JIEKIMA W TPaKTHYECKUX 3aHSATHM W THUIAMH peIIaeMbIX
IIPUKJIAJHBIX 3a]1a4; OpraHu3anueil KOHTPOIbHBIX MEPOIPUIATUH 110 IIPOBEPKE TEKYILEH yC-
IIEBAEMOCTH; PEKOMEHIOBAHHOM JIUTEPATYPON U NHTEPHET-PECYPCAMHU; IIEPEYHEM BOIIPOCOB
10 IOJITOTOBKE K 3a4eTy. ITO MO3BOJIUT CPOPMHUPOBATH YETKOE MIPECTaBIEHUE 00 00beMe
U XapakTepe 3HAaHUU M yMEHUH, KOTOPhIMUA HaJo OyJeT oBJIaJeTh Mo aucuuiuinie. Cucre-
MaTHYECKO€ BBHITIOJHEHHNE YUeOHOH paOOThI HA TA0OPATOPHBIX 3aHATUSAX ITO3BOJIUT YCIICIITHO
OCBOUTbH JUCLUILIMHY U CO3/IaTh XOPOILIYy0 0a3y JUlsl clauu 3a4yeTa.
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Buabl n gopmbl 0TPa0OTKN NPONYIIEHHBIX 3AHATHIA.
CryneHT, IpOMYCTUBIINKN 3aHATHS, 005S3aH MPUHECTH KOHCIEKT IO MPOMYIICHHON
JICKOWH WUJIN IIPAKTHYCCKOMY 3aHATHIO.

12. MeTounquKne PEKOMEHIAINA NTPpEnmoaaBaTEJIdAM 110 OpraHu3anuu oﬁyqunﬂ
o TMCIOMIIJIMHE

3aHATHS TI0 TUCHUTUIMHE TPOBOISTCS B CICAYIOMUX (opMax: JEKIUHA U TpaKTHYe-
CKHe 3aHATUS. BaXKHBIM MOMEHTOM TIpU OOBSCHCHHH TEOPETHYECKOTO MaTephaya K Mpak-
TUYECKOMY 3aHSATHIO SIBIISCTCS MPEIYNPEKICHUE TAaCCUBHOCTH CTYICHTOB U OOCCIICUCHHE
AKTUBHOTO BOCTIPUSTHSI U OCMBICTICHUSI UMHU HOBBIX 3HAHUM.

Omnpepenstoliee 3HAUCHUE B PEIICHUU ATOM 3a7aud UMCIOT J1Ba JUIAKTUYCCKHX yC-
JIOBUS: BO-TIEPBBIX, CAaMO HM3JIOKCHHE MaTepHalia MeaaroroM JO0DKHO OBITh COAepIKaTeib-
HBIM B HAayYHOM OTHOIICHHH, YXHBBIM U MHTEPECHBIM 10 ()OpME; BO-BTOPHIX, B MPOIIECCE
YCTHOTO HM3JIOKCHHUS 3HAHWA HEOOXOAMMO MPUMEHSATH OCOOBIC TEIarorHYecKHue MPUEMBI,
BO30YKIAIONUEC MBICIUTEIbHYI0 aKTHBHOCTh CTYJICHTOB M CIIOCOOCTBYIOIIUE TOJICpKa-
HUIO0 X BHUMaHUsA. OJMH U3 3TUX MPUEMOB — cozdaHue npoobnremuou cumyayuu. CaMbIM
MIPOCTHIM B JJAHHOM CITy4ae SIBJSICTCS JOCTATOYHO YETKOE OIpEIeIICHUE TEMbI HOBOT'O MaTe-
puala W BBIICJICHHE TEX OCHOBHBIX BOIIPOCOB, B KOTOPBIX HAIUICKHUT pa3oOpaThcs CTYICH-
TaM.

Ipaxmuueckue 3ansamusi pa3BUBAIOT HAYYHOE MBIIIJICHUE U PEeYb CTYACHTOB, TIO3BO-
JISIOT TMPOBEPHUTH WX 3HAHUSA, B CBS3U C YEM BBICTYMAIOT BAXKHBIM CPEJICTBOM JIOCTATOYHO
OIlepaTUBHON OOpaTHOW CBsi3W. [l yCHENIHOW MOATOTOBKU K JIA0OPATOPHBIM 3aHSATHSAM
CTYJICHTY HEBO3MOXXHO OTPAaHUYMTHCS CIyIMIaHUEM BBOJHOTO MaTepuana. Tpedyercs mpe-
BapUTEIIbHAS CaMOCTOSTEIbHAs paboTa CTYACHTOB 1O TeMe IUIaHMpyeMoro 3aHsaTus. He
MOKET ObITh U peur 00 A((HEKTUBHOCTU 3aHSITHIA, €CIIU CTYJEHTHI MPEABAPUTEIHHO HE TO-
paboTarOT HaJ KOHCIIEKTOM, YYeOHUKOM, YU4EOHBIM MOCOOMEM, YTOOBI OCHOBATEIILHO OBJIA-
JeTh Teopueil Bompoca. MHTepakTuBHOE OOydeHHE OO0eCleuyrMBaeT B3aMMOIIOHUMAHHE,
B3aMMOJICHCTBUE, B3amMooOoraimieHne. VHTepaKTUBHBIC METOJUKA HHU B KOEM cllydae He
3aMEHSIOT JICKIIMOHHBIA MaTepuas, HO CIIOCOOCTBYIOT €T0 JydllleMy YCBOCHUIO U, UTO OCO-
OCHHO Ba)XHO, (DOPMHPYIOT MHCHHSI, OTHOIICHHMSI, HABBIKU MOBEJCHUSA. VIHTEpaKTHBHEIC Me-
TOJIBI TIPUMEHSFOTCS KaK Ha JICKITUAX, TAK M Ha TPAKTUICCKUX 3aHATHUSAX.

Ipesenmayuu ¢ UCNONL308AHUEM PABIUUHBIX BCHOMOSAMENLHBIX CPeOCmE ¢ 00Cyic-
Oenuem. VICTIONB3yIOTCS pa3UYHBIE BCIOMOTATENIbHBIE CPEJACTB: JIOCKA, KHUTH, BUJCO,
CITAMJIbI JII1 KOMIIBIOTEPOB M T.M. MIHTEPaKTUBHOCTH OOCCIICUMBACTCS MPOIIECCOM IOCIIEC-
JTYFOIIIETO 00CYKIEHUS.

Obpamnas ceéa3v - AXTyanu3anus OJyYeHHBIX HA JIGKIIMHA 3HAHUW MyTEM BBISICHE-
HUS PEAKIMU YYACTHUKOB Ha 00CYKIaEMbIC TEMBI.

Jucxyccus ot natuHCKOTrO «discussion» (paccMOTpeHHe, UCCIIEIOBaHME): CITOCO0 Op-
TaHW3allid COBMECTHOU JCSITEILHOCTH C IENbI0 MHTEHCU(UKAIIUN TIPOIIecca MPUHSTHS pe-
IICHWs B TPYIINE; METOJl aKTUBHOTO OOYYEHWs, OCHOBAHHBIN Ha IyOJMYHOM OOCYXIIEHUU
pOOJIEMBI, IIeJIb KOTOPOTO BBISICHCHHE M COIOCTABIICHUE PA3JIMYHBIX TOYCK 3PCHHUS, HAXO-
YKICHHE NMPABUILHOTO PEIICHUS CIIOPHOTO BOIIPOCA.

IIporpammy pa3zpadoraJi:

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

Ha padouyro nporpammy Aucuumiimabl b1.0.03 «Ilpukiaagnass MaTeMaTHKa»
OITIOII BO no nanpasjennto 08.04.01 — CTpouTe/ibCTBO, HATIPABJIEHHOCTH

«CTpOI/ITeJIbHO-TeXHI/I‘IeCRaH IKCIIEPTU3a 00bLEKTOB HEABHKHMOCTH), «PeuHble
MOJA3€MHBIC THAPOTEXHUYECCKHE COOPYKCHUS

(xBajiupUKAIMA BHIMYCKHHKA — MATHCTP)

KonecuukoBoit Upunoii AnekceeBHOM, Ti1aBHbIM HHX)eHepoM OO0 «Texnompo-
eKT», KaHAWJaTOM TeXHUYECKHX HayK (Jajee Mo TEeKCTy PELEH3EHT), MpOoBe/ieHa PeleH-
3usi paboueit mporpamMmbl aucuuiuiuHbl «lIpuknannas matematuka» OITOIT BO mno nHa-
npasneanto 08.04.01 — «CtpourtenscTBo», HaMpaBiIeHHOCTH «CTPOUTENEHO-TEXHUUECKAs
JKcIepTH3a 00BEKTOB HEABMKUMOCTHY», «PedyHble U MOoA3eMHBbIE TUAPOTEXHUYECKUE CO-
opyxenus» (maructp) paspadoranHoir B PI'bBOY BO «Poccuiickuii rocymapcTBeHHbBIN
arpapubiii yausepcuter — MCXA umenu K.A. TumupszeBay», Ha kadenpe «Cucrem aB-
TOMAaTU3MPOBAHHOTO NMPOCKTHPOBAHUS M HMHXEHEPHBIX pacuyeToB»(paspadorumk — I[la-
muuBen; Makcum CepreeBud, Io1eHT kadeapbl «CUCTEM aBTOMATU3UPOBAHHOTO MPOEK-
TUPOBAHMS 1 MHXCHEPHBIX PACUETOBY, KAHAUIAT TEXHUUYECKUX HAYK).

PaccmoTpeB mpeacTaBieHHBIE HAa PELIEH3MIO MaTepuaibl, PEICH3EHT MpHILET K
CIICAYIOIIMM BBIBOZAM:

1. [IpenwsBnenHas pabouas nporpamMma IUCHUIUIMHBI «[IpukinagHas maremaru-
kay (mamee mo tekcty I[lporpamma) coomeemcmeyem tpedoBanusm OI'OC BO mno Ha-
npasiernto 08.04.01 — «CrpoutenbctBoy». [IporpamMmma codeporcum Bce OCHOBHBIE pasjie-
b1, coomeenmcmeyen TpeOOBaHUSM K HOPMAaTUBHO-METOANYECKIM JOKYMEHTaM.

2. IlpencraBnenHas B IIporpamMme akmyansnocms yaeOHOM AUCHUILIUHBL B paM-
kax peanmmzanuu OIIOIl BO ue noonescum comuenuro — MACUUILIIAHA OTHOCUTCS K 0051-
3areNbHOM yacTu yueOHoro mukna — b1.

3. IlpencraBnennsie B [IporpaMme yesru NUCHUTUIMHBI cOOmMEemcmeayiom Tpedo-
BaHusM ®I'OC BO nanpasnenus 08.04.01 — «CtpouTenbcTBOY.

B coorBerctBun ¢ IIporpammon 3a mucuurumHon «lIpukmanHas MareMaTHKa»
3akperneHo 3 komnemenyuu OIIK-1 (uaauxatopsr moctmwxkenus OIIK-1.1; OIIK-1.2;
OIIK-1.3; OIIK-1.4), OIIK-2 (unnukarop noctwxkenuss OIIK-2.1), OIIK-6 (uHnukarop
noctmxenust OIIK-6.3; OIIK-6.4). [uciumuinaa «[IpukimagHas MaTeMaTHKa» U
npencrasieHHas [Iporpamma cnocodna peanusoeams nx B 00bSIBIEHHBIX TPEOOBAHUSX.

4. Pe3ynomamol 00yuenus, npeacrapieHnble B [IporpamMmme B KaTeropusx 3HaTh,
YMETb, BIAJIETh coomeemcmayiom crenuduke u coaepKaHUIo TUCHUIUINHBI U 0eMOHCHI-
PUPYION 803MOICHOCHIb TIOJTYYEHUS 3aBIIEHHBIX PE3YyJIbTaTOB.

5. OOmias Tpyn0E€MKOCTh TUCIHIIIHHEI «[IpUKiTagHas MaTeMaTnKa» COCTaBIIsIeT 3
3auéTHbIX eauuuipl (108 gacos).

6. Mudopmamms 0 B3aMMOCBSI3U U3y4aeMbIX TUCIHIUIMH W BOTPOCAM HCKIFOYe-
HUS JTyONUpOBaHMS B COJEPXKAHUM TUCHMIUIMH coomeemcmeyem JEeHCTBUTEIbHOCTH.
HuctmtummHa «[lpuknagHas mMareMaTHKa» B3aWMOCBS3aHA C JPYTUMH JTUCHHUILTHHAMUA
OIIOIT BO u YyeOnoro miana no HampasieHuto 08.04.01 — «CtpouTensCTBO» U BO3-
MOKHOCTh TyOJIMPOBaHUS B COACPKaHUU OTCYTCTBYET. [I0CKOIBKY AUCIUTUINHA HE TIpe-
JTyCMaTpUBaeT HAJM4YUE CHEIHMATIbHBIX TPEOOBaHMN K BXOJHBIM 3HAHUSM, YMEHUSIM U
KOMITETEHIIUSIM CTY/IE€HTA, OHA MOKET SIBJISTHCS MPEAIIECTBYIOMEH Ui CIIEUANbHbBIX, B
TOM YHCJIe TPO(HECCHOHAIBHBIX JUCUUIUIMH, UCTIONB3YIONIMX 3HAHUS B OOJIACTH MaTeMa-
TUYECKOTO0 MOJEIUPOBAHUS B MPO(ECCHOHATBLHON EATEIbHOCTH MarucTpa 1no JaHHOMY
HaNpaBJICHUIO MOArOTOBKH.




7. llpencraBnennas Ilporpamma mpeanojaraeT HCIOJIb30BaHHE COBPEMEHHBIX
00pa30oBaTeNbHBIX TEXHOJOTHM, HCIOJb3yeMble IPHU pEaNN3alUU pa3IUYHbIX BHUI0B
yuebHoil paboTsl. @opMbl 00pa30BaATENBHBIX TEXHOIOTUN coomeemcmayiom cnenuduke
JUCLUIUIAHBIL.

8. Ilporpamma aucuuruinabl «lIpukiannas MaTeMaTHKay» MPEAIONaraeT 3aHsATHS
B UHTEPAKTUBHOH (opme.

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

10. IIpencraBnennsle U onucanuele B IIporpamMmme Gpopmbl mekyueri OLIEHKH 3Ha-
Huil (onpoc, B popme 00CYKICHHS OTAETBHBIX BOIPOCOB, PEIICHHE TUIIOBBIX HHIUBHUY-
aNbHBIX 33/1a4, TUCKYCCHs, KOHTPOJIbHAs padoTa), coomeemcmayom crienprKe TUCIHU-
TUTMHBI U TPEOOBAHMSIM K BBIITYCKHHKAM.

dopma NpoMeKyTOYHOI'O KOHTPOJISI 3HAHUH CTYIEHTOB, IpeycMoTpeHHas [Ipo-
rpaMMOH, OCYIIECTBIISICTCS B (DOpMeE 3a4eTa uTo coomeemcmayenm CTaTyCcy TUCIUTUTHHBL,
KaK JUCHMIUIMHBI 00s3aTenbHOM vacTu ydyeOHoro nukia — bl ®I'OC nampasneHus
08.04.01 — «CtpouTenbeTBOY.

11. ®opmbl oLeHKU 3HAHMM, mpejacTaBieHHble B [Iporpamme, coomsemcmesyrom
cnenu(rKe TUCIUTUINHBI M TPEOOBAHUSAM K BBIITYCKHHKAM.

12. YyeOHo-MeToanueckoe oOecrieyeHre JUCHUIUIMHBI MPEeACTaBIEHO: OCHOBHOM
JUTEPaTypoil — 3 HCTOYHHKA, TOTIOIHUTENILHON JIUTEPATypol — 3 HauMEHOBAHMsI, HOpMa-
TUBHBIMU aKTaMH — 1 HCTOYHHUK CO CCHUIKOM Ha 3JIEKTPOHHBIE PECYPCHI, U COOMBEemcmsy-
em tpedoBanusM @I'OC BO namnpasienus 08.04.01 — «CTpouTensCcTBOY.

13. MatepuaiibHO-TeXHUYECKOEe OOecledeHne TUCHMITIIMHBI COOTBETCTBYET CIIe-
ke aucuuiuinHbl «lIpukinagHas MaTeMaTHKa» W 00ECIIeYHBaET MCIOIb30BAHUE CO-
BPEMEHHBIX 00pa30BaTeIbHbBIX, B TOM YHCIE MHTEPAKTUBHBIX METOJIOB 00y4EHUS.

14. MeTtoanueckue peKOMEHIAIMN CTYACHTaM M METOAMYECKHE DPEKOMEHIIAINH
IperoiaBaTeNsiM Mo OpraHu3alMu OOy4eHHUs MO IUCIHUILIMHE AT IMPEJICTaBICHHE O
cnenupuke o0ydenus no aucuuiuimHe «[IpuknagHas MmaremaTukay.

OBIIUE BBIBO/IbI

Ha ocHOBaHMM TIpOBEIEHHOW PEICH3MH MOXHO CIeNaTh 3aKII0YCHUE, YTO XapaK-
Tep, CTPYKTypa M cojiepxkaHue padoueil mporpammbl aucuuiuinHel «lIpukiagnas mare-
matukay OIIOIT BO no nampaenernro 08.04.01 — «CtpouTtenbcTBO». HANPaBICHHOCTH
«CTpouTeNnbHO-TEXHUYECKasl JKCIEPTU3a OOBEKTOB HEIBHXKUMOCTH», «PeuHble U moju-
3eMHBIC THIPOTEXHUICCKUE COOPYKeHHsD» (KBaTH(UKAIHs BBITYCKHUKA — MATUCTP), Pa3-
paborannas [TanuuBeny Makcumom CepreeBud, 101eHTOM Kadeapsl «CrucTteM aBTOMaTH-
3MPOBAHHOTO MPOCKTHPOBAHUS M WHKCHEPHBIX PAacUeTOBY», KAHJAMIATOM TEXHHUYECKHX
Hayk cooTBercTBYyeT TpeboBanusM ®I'OC BO, coBpeMeHHBIM TpeOOBaHUSIM 3KOHOMMKH,
pBIHKA TpyJa W TO3BOJHUT NpH €€ pean3allii yCIenTHO o0ecrednTh (OpMHpPOBaHUE 3a-
SIBIICHHBIX KOMITETEHIIHH.

PenienzeHnr:

7

KaHAnAaT TEXHUYCCKHUX HAaYK

Konecuukona U.A., % /

«25» aBrycra 2025r.
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