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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 pain3alli NX B IIAKCTAX IMPHUKIIAAHBIX ITPOrpaMM, OIICHKC 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 OI'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 OCBOCHHMSI IMCHUIUVIMHBI: B PE3YJIbTATE€ OCBOCHUSA
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 TucuMmiiMHbl. (uciumniarHa BKIodaeT paszaen « 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 U3Y4YaOTCSI 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 MaremMaTuka» SIBASETCA MOJYYECHHE
00y4aronMMHCs TEOPETUYECKUX 3HAHUM O METOJaX CUCTEMHOIr0 aHallnu3a, IOCTPOCHUU Ma-
TEMAaTHYECKUX MOJEIICH U pealln3alii UX B ITAKETaxX IIPUKIIAJHBIX IPOrPaMM, OLICHKE Kade-
CTBa MoJieJiell U UX MPUMEHEHHUIO B 00J1acTh MpodeccuoHaNnbHON AesATEIbHOCTH.

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
NPUKJIATHOTO acCHEKTOB JUCHUIUIMHBI; C(OPMHUpPOBATH HABBIKM pa0OTHI B MaKeTax, MpH-
KJIaHBIX MPOTPaMM, HH(POPMALMOHHBIX CUCTEMaX; 03HAKOMHUTh C METO/I0JIOTHEH dKCIIEepH-
MEHTA U ITIOCTPOCHUS IMIIUPUIECKUX MOJCIICH.

2. MecTo IMCHUIJIMHBI B Y4eOHOM Mpoiiecce

Huctumvaa «lIpukiannas mMaTemMaTHKa» BKIIOYEHA B 00s3aTENbHBIA TEpeyeHb
OI'OC pucuumuinH 6a30BOM YaCTH U peaiu3yeTcsl B COOTBETCTBUU ¢ TpeboBaHusiMu OI'OC
1 YueOHoro ruiana rno Hanpasienus 08.04.01 CtpourtensctBo HanpaieHHOCTH «CTpou-
TETHHO-TEXHUYECKAs DKCIEPTU3a OOBEKTOB HEJBIKUMOCTHY», «PeuHble W TMOI3EMHBIE
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 ¥ ynpaBieHHUE CTPOUTEIBHON AesaTenbHOCTRION (1 cemecTp).
Hucuunnuna «[Ipukinannas MaTeMaTHKa» MOXET ObITh OCHOBOM JIJIsl HAIMCAHUS PA3/EJiOB
BBIIYCKHOW KBAIM(PUKALMOHHOW PabOTHI.

PabGouas mporpamma mucnuruimHbl «lIpukinagHas mMaTeMaTUka» JJis WHBAIUIOB |
JUI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3J0POBBbs pa3pabaThiBaeTCs WHIAWBUIYATBHO C
Y4€TOM MCUXO(PU3UUYECKOTO PA3BUTHS, UHIAUBUIYAbHBIX BO3MOXKHOCTEH U COCTOSIHUS 3/10-
poBbs Takux oOydaromuxcsi. OCOOCHHOCTBIO NUCIHMIUIMHBI SBJISETCS HCIIOIB30BaHHE TEp-
COHAJPHBIX KOMITBIOTEPOB Ha BCEX 3aHATHAX U paboTa B MPUKIATHOM MIPOrPaMMHOM obec-
MEYEHUHU U TOCYJapPCTBEHHBIX 0a3axX JTaHHbBIX.

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

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

4. CTpyKTYypa U coAepKaHUe TUCHUILIMHBI

OO6muii 00beM auctuiuinHbl coctaBisieT 108 wacoB. KonrakTHast paboTa ¢ mpemnoja-
BaTesieM cocraBisier 24,25 daca. B kypce mpeaycMOTpeHO YTeHHE JICKIHMH U MPOBEICHHE
IPAKTUYECKUX 3aHATUNA Ha MEPCOHAJIBHOM KOMIIBIOTEPE, B TOM YHUCIE C HMCIIOIb30BAHUEM
CETEBBIX TEXHOJOTUM, pabOThl B MH()OPMALIMOHHBIX CUCTEMAX U MaKeTaX MPUKIAIHBIX IPO-
rpamMm. Bujtamu nmpoMeKyTO4YHOI0 KOHTPOJISI BBICTYIIAET 3a4ET BO 2 CEMECTPE.

4.1 PacnpeneJieHue TPyA0EMKOCTH AUCHMILIMHBI 10 BUAaM padoT
10 ceMecTpam

O6mas Tpyn0€MKOCTh TUCIUIUIMHBI cocTaBisieT 3 3ad.en. (108 wacoB), ux pacmpe-
JIEJICHHE TI0 BUIaM paboT U ceMecTpaM MpeICTaBIeHO B TaduIle 2.

OYHASA ®OPMA OBYYEHUA

Tabmuma 2
PacnpenesieHue Tpya10EMKOCTH 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
KOHMAakmuas 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 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 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 ITPOrPaMMHOM
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 PelleHHs 3a]1a4 3yJIBTaTOB MOJICTN- | MOJeleit
po(hecCHOHAIBHOM 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 | OTpaciieBoit nHpopma-
TATH MH(POPMAIIHIO, OCYIIECT- | HH(POPMAITHOHHBIX TEXHOJIOTHIA 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

pacnperneneHus 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

OYHAS ®OPMA OBYUYEHMUSA
Tabmuma 3
TemaTuveckuii IJIaH y4eOHOM UCHUIINHBI
AynutopHasi | BHeayau
HaumeHoBaHue pa3/aesioB U TeM THCHUILINH Beero abora TOpHasi
(YKpymiHEHO) J | II3 | IKP | paGora

CP
Paszgea |. CucreMHBIH aHAJIN3 M ONTHMHU3ALNSA
NMpPoIEeccoB
Tema 1. CuctemMHbIN aHAIN3 13 1 2 - 10
Tema 2. Mojenu NpuHATHS PELICHUNA B yCIOBUSAX OMIpe- 45 3 6 - 36
JICTICHHOCTH Y HEOTPEICICHHOCTH
Pa3nes |1. BeposiTHOCTHBIE H JeTepPMUHUPOBAHHbIE
MO/1eJTH
Tema 1 JlucniepcHOHHBIN U pErpecCUOHHBIN aHAIIN3 18 2 6 - 10
Tewma 2. YnciieHHOE MOICIIUPOBAHUE 22,75 2 2 18,75
KonTakTHas paboTa Ha MPOMEKYTOYHOM KOHTPOJIE 0,25 - - 10,25 -
(KPA)
[TonroroBka K 3aueTy 9 - - - 9
Bcero 3a 2 cemecTp 108 8 16 | 0,25 83,75
Hroro no nucuunivae 180 8 16 | 0,25 83,75

Paznes |. CucreMHblIii aHAJIN3 M ONTHUMU3ALNS MPOLIECCOB
Tewma 1. CuCTEMHBIN aHAIN3

Jexyus 1.Cucmemmslii no0xoo0 6 ucciredosanusx. MeTOIONOTHUECKUN U MPUKIATHON UH-
CTPpYMEHTApU HcclieOBaHUM. [[pUUMHHO-CIEACTBEHHBIN MOIX0A, CUCTEMHBIN MOJIXO0M, CUTYallH-
OHHBIN MOJX0/1, MpoLeCCHbIN MOAX0. CUCTEMHBIN aHAU3 KaK METOJI CUCTEMHOro noaxoxa. [lons-
tue cuctemsl cornmacHo MCO 9000:2000. ITpunuunel uccnenoBanus cucrteM. CTpyKTypUpOBaHHE,
CUCTEeMHOCTh M WIAeHTH(HKAIUs, a0cTpakius u ¢popManuzanusi. CUCTEMHBIN MOAX0A KaK METOMH0-
JIOTUS CIIENUATIBFHOTO HaydHOTo mo3HaHusl. CucrteMHubiil ananus. Kitacesl cuctem. OCHOBHBIE CBOM-
CTBa CHCTEMBI: II€JICHAMPABIEHHOCTh, CIIOKHOCTD, JEIUMOCTb, IEIOCTHOCTh, MHOI00Opasue aie-
MEHTOB M pa3judue WX MPUPOJIbI, CTPYKTYPUPOBAHHOCTh. [ pajaiius CUCTEM IO CIOKHOCTU M Mac-
mraly. [Tonsitue cpenpl. [Iporiecc B3auMoAeCTBUS CPENIbl U CUCTEMBI.

Ilpakmuuecroe 3anamue 1. Knaccuguxayus cucmem. BXomHele U BBIXOJIHBIE CBsi3H. Pac-
mupeHHas kinaccudukamus cucteM (MPOCTHIC/CIOXKHBIE, 3aKPBIThIE/OTKPBITEIE, pedIeKTop-
Hble/peIeKCUBHBIE, JE€TEPMUHUPOBAHHBIE/BEPOSATHOCTHBIE, CTAaTUYECKHE/IMHAMUYECKUE, JHC-
KpEeTHBIC/HEMPEephIBHBIC). Pelienne 3a1ay mo caMoCTOSTENbHON KiIacCU(UKAIUU CUCTEM, OTpejie-
JIEHUIO BXOJIHBIX M BBIXOJHBIX CBA3EH MEXIY CUCTEMOM U Cpenoi. B3auMOCBsI3b Cpeibl U CUCTEMBI.
[Tosenenue cucremsl. [TapameTpsl cocTostHus. TpuMepbl. CBOWCTBA CUCTEMBI, BhIpa)KaeMble B Y-
CJIOBBIX XapaKTEPUCTHUKAX. 3aJadydl IO OMpPEACIICHUI0 CHCTEMBI M CpEIbl, CTCTICHU JeTaTNu3alluu
9JIEeMEHTOB cucTeMbl. JleTanu3anus (B TOM 4YHCIe Ha MpUMEpax) CBOWCTB CHCTEMBI: paBHOBECHE,
YCTOMYUBOCTD, d(PPEKTUBHOCTD, HAJCKHOCTD, aanTaIlis, CaMOOPTaHU3aIus, KU3HECTIOCOOHOCTD.
MopenupoBaHue OTKPBITBIX CHUCTEM B NPHUKJIAAHBIX NMakeTax. MeToAoJorus MOJEIUPOBAHUS OT-
KpBITHIX HH(pOopMarmoHHbx cucteM ARIS. TpeboBanus k ammapaTHOMy obecnieueHuro. MHaTepdetic
Y BO3MOXKHOCTH MPOrpaMMbl. BO3MOXKHOCTH UMUTAIITMOHHOTO MOJIETUPOBAHMUS.

Tema 2. Mozaeny NpuHATHS PENIEHUIN B YCJIOBUSIX ONPEIEIEHHOCTH U HEONIPEAECIIEHHOCTH

Jexyus 2. Mamemamuueckue mooenu ucciedogsanus cucmem. IIpUHIATIBI HCCIEAOBAHUS
cucteM. CTpyKTypHUpOBaHUE, CHCTEMHOCTb U UAeHTU(]UKaIMs, abcTpakuus u hopmanuzanus. [lo-
HSATUE MOJENH W O0IMHMe Kiacchl Mmozened (m3omopdusbie, momuMopdubie). CumOno3 mopenei
(ctpykrypHble, kubepHeTndeckue). [loctpoenne 0000IIEHHONW MOEIM KaK OCHOBHAs MpOIEaypa
cucTeMHOro aHanusa. [IpoBepka ajgekBaTHOCTH MOJEJNEH, aHAJIU3 HEOINPEACICHHOCTH U YyBCTBU-




tenbHOCTU. Kitaccudukanus MmaTeMaTuuecKux Mojeneil u stambl ux pazpadorku. Llenu maremaru-
YEeCKOTO MOJICTUPOBaHMUS U TPeOOBAaHUS K MOJEISAM. JTalbl MAaTEeMaTHYECKOTO MOACIHPOBAHUS.
Bunel marematuyeckux mojeneid no gopme mpeacTaBieHus, XxapakTepy mojenu. JJoctomHcTBa U
HEJ0CTaTKU TEOPETUUECKUX U SMIIUPUUECKUX MOJEIIEH.

Ipaxmuueckoe sanamue 2. Mooenu onmumusayuu. MatemaTtudeckass MOJAENb MPUHSATHUS
pELICHU KaK COBOKYITHOCTb PEaJIU3allMOHHON U OLICHOYHOM CTPYKTYp. JIMHEWHbIE MOJAEIN MIPUHS-
THS PELICHUN B YCIOBUSAX ONPEIEICHHOCTH MPU HAIMYUU OrpaHMyeHuil. Monens pacnpeneneHus
OrpaHMUYEHHBIX pecypcoB. TpaHcnopTHbIE 3aaun. Mojenn yrpaBieHUs 3aacaMH.

Jlexyusa 3. Teopemuxo-ueposvie modenu. Kiaccudukanuusi urp. AHTOTOHUCTHYECKHE U He-
AHTOTOHUCTUYECKHE UTPhI. beckoamuuuonnbeie urpel. Teopema ¢on Helimana. beckoanuimoHHble
UT'PBI IBYX JIMIL C HYJIEBOM cymmoi. CBelleHue UTphl K 3a/1a4e JJUHEHHOTO IPOrpaMMUPOBAHHUS.

IIpakmuueckoe 3anamue 3. beckoanuyuonnvie uepol. AHanu3 miarexxHeix Marpuu. Onpene-
JIeHUe MUHMMaKca, MakcCuMuHa. [Iouck cennnoBoil TOUKY, BEPXHEW U HUXKHEW LIeHbI UTphl. Pemenue
UTPBI B CMEIIAHHBIX cTpaTerusx. Peanuzaius Mojieneil B 3J1€KTPOHHBIX Ta0IHIIaX.

Ipaxmuueckoe 3anamue 4. Ixkcnepmuvie Mmemoovl npunamus pewenuii. UHquBuayanbHas v
rpynmnoBas 3KcrepTusa. BeiOop sKCnepToB MpH NPOBEACHUN IKCIEPTU3bl. DBPUCTHUUECKHE METOIbI,
OCHOBaHHBIE Ha 3aKoHaX JOTHKH. CyOBEKTHBHBIN METOJ] OIICHOK C BBIIBIKCHHEM THUIOTE3. DBPH-
CTUYECKHUE METOJIbl aHaIn3a. AHAIUTUYECKUI nMepapXuyeckuil mpouecc. Meroa monapHoro cpas-
Hernst. KoadduimeHTs cormacoBaHHOCTH SKCIIEPTOB. MaTpHIIbI MOMAPHBIX CPABHEHUIA.

Pa3nen |1. BeposiTHOCTHBIE M IeTEPMHUHHPOBAHHBIE MO/IEJIH
Tewma 1 /IucriepCHOHHBIN U PErPECCUOHHBIN aHAIN3

Jlexyus 4. J[ucnepcuonnulii u pecpeccuonusiti ananu3. OcHOBBI (pakTOpHOrO aHanu3a. AHa-
JUTHYECKas CTaTUCTHKA BbIOOpOK. Llenu nucnepcMoHHOro aHanu3a M UCIHOJb3YEMbIE KPUTEPHH.
perpeccuonHblii ananus. [lapHas u mMHoOkecTBeHHas perpeccusi. OmpezneneHue Kod()PHUIMEHTOB
perpeccuu U CTaTUCTUYECKUE OLIEHKH KauecTBa ypaBHEHUM. [IporHo3sl.

Ipaxmuuecxoe 3anamue 5. Obpabomka sxcnepumenmanvhsvix 0anusix. OnucarenpHas cra-
TUCTUKA BBIOOPOYHBIX JaHHBIX. BbIUMCIEHHE TOYEYHBIX M MHTEPBAJBHBIX XapakTepuctuk. Ilo-
CTPOEHHE TOBEPUTEIBHBIX MHTEPBAJIOB AJIsI CPEHETO IIPH 3alaHHON BEPOSITHOCTH.

Ipaxmuueckoe 3ansmue 6. Ochosvl pakmopnozo ananuza. Pabota ¢ makeToMm «AHamm3
naHHbIx». OIHO- W NBYX(aKTOPHBIM AMCTIEPCHOHHBIN aHamu3. [IpoBepka TumoTe3 O paBEeHCTBE
CPEIHUX U UCIEPCUN JABYX HOPMaJbHBIX F€HEPAJIbHBIX COBOKYMHOCTEH. CTaTuCTHUECKas 3aBUCH-
MOCTb CIy4YailHbIX IEPEMEHHBIX.

IIpakmuueckoe 3auamue 7. Pecpeccuonmnwiii ananus. IlocTpoeHne ypaBHEHMH NHapHOH M
MHOKECTBEHHOU perpeccun. [IpoBepka kadecTtBa ypaBHeHHs. IIpoBepka mpuemieMocTH MeTona
HAaUMEHBIINX KBaJpaToB. [I[pOrHO3bI 110 perpecCUOHHON MOJIENN U UX KauecTBO.

Tewma 2. YuiclieHHOE MOICIUPOBAHUE

Jlexyus 5. Yucnennoe pewenue cucmem ouggepenyuanvuvix ypaguenuu. AHamu3 1eTepMu-
HUPOBAHHBIX CUCTEM C MOMOILBIO AU HepeHInaNbHBIX YPaBHEHUN WM UX cUcTeM. Bo3aMokHOCTH
AQHAJIUTUYECKUX METOJOB PEIICHUsA. Y CTOMYMBOCTD pelleHui. YNCIIeHHbIE METOAbl PEICHUIN: Me-
TOJI TIOCIIEIOBATEIbHBIX MPUOIMKEHUH, METO/I KOHEUHBIX pPa3HOCTEH, METO/I KOHEYHOI'O JIEMEHTA.
CX01MMOCTh U YCTONYHUBOCTh YUCIICHHBIX METO/IOB.

IIpakmuyeckoe 3anamue 8. Ilpuxnaounoe npozpammuoe obecneuenue 0/ pearuzayuu ma-
memamudeckux moodeneu. O030p BO3MOXKHOCTEH MaKETOB MaTeMaTHYECKOI0 MOJEIHUPOBAHUS

MathCad u ANSYS Mechanical. Cnemmamusuposannsie makersi  STAR-CCM+,
COMSOL Multiphysics, FLOW-3D.




4.3 JlekiIMU ¥ MIPAKTUYeCKNe 3aHSITUSA

OYHAS ®OPMA OBYYEHUSA

Tabmnura 4
Copepxanue JeKIUl U NPAKTHYECKUX 3aHATHH
dopmupyemasi Bun Ko
Ne u Haume- KOMIIeTEeHI[UA KOHTPOJIbHO
Ne Ne 1 HasBaHMe JIeKIUHN U -BO
HOBaHMeE pa3- (MHaUKATOP ro
n/n NPAKTHYECKOT0 3aHSATHUsI ya-
1eJI0OB, TeM JOCTHIKEHUSI MepOnpPUsITH
KOMIIETEHI[MH) s con
1. Pa3nen 1. CucTeMHBIH aHATU3 M ONITHMHU3AIUS POIECCOB 12
Tema 1. JI 1. CucremHBbIl TOAXO B OIIK-1 (OIIK-1.1) 1
CucremMHBIN HCCIEA0BaHUAX
AHAIU3 I13 1 Knaccudukanus cuc- OIIK-1 (OIIK-1.1) VYcTHBIH 2
TEM. orIpoc.
Huckyccns.
Pemenue unm.
3aj1a4
Tema 2. Mo- | JI 2. MaTemaTuuecKue Mo- OIIK-1 (OIIK-1.2, 1
JeN  TIPUHS- | IEJIM UCCIICIOBAaHUS CHCTEM OIIK-1.4)
i pemeHuit | I13 2. Mopaenau onTuMm3a- OIIK-1 (OIIK-1.2, YcrHblit onpoc 3
B yCIOBHAX | mum OIIK-1.4), OTIK-6 Pemenue
OTIpeJIeIeHHO- (OIIK-6.3) THUIIOBBIX 3a-
CTH U HeoIpe- Aa.
NENeHHOCTH Pemenune nnm.
3a71a4.
JI 3. TeopeTuKo-UrpoBBIC OIIK-1 (OIIK-1.2, 2
MOJIENH OIIK-1.4)
I13 3. beckoalMIIMOHHBIC OIIK-1 (OIK-1.2, Pemienue TH- 1
HTPBI OIIK-1.4) TIOBBIX 3a/1a4.
13 4. DkcriepTHBIE METOBI OIIK-1 (OIIK-1.2, Pewenne tu- 2
IIPUHATUS PELICHUM. OIIK-1.3) MOBBIX 3a/1a4.
2. P 12
azaes |l. BeposiTHOCTHBIE H IeTePMUHUPOBAHHBIE MOJETH
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
PErpeCCUOHHBI (OTIK-6.4)
i aHanus3 I13 5. O6paboTKa IKCIIEPUMEH- OIK-1 (OIIK- | Vcrueli onpoc | 2
TaAJIbHBIX JTAaHHBIX. 1.2), Huckyccust
OIIK-2 (OIIK- Pemenne nam,
2.1) 3anau.
OIIK-6 (OITK-
6.4)
13 6. OcHoBBI akTopHOTrO ana- | OIIK-1(OlK- | Vcrueii onpoc | 2
—— 1.2, 011K-1.3), | Pemenue Ti-
OINK-2 (OIK- ITOBBIX 3a/1ad4.
2.1) OITK-6
(OITK-6.4)
I13 7. PerpeccuoHHbIH 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
Uucnennoe TeM nudPepeHITNAIBHBIX YpaB- 1.2, OIIK-1.3)
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dopmupyemasi Bun Kox
Ne u Haume- KOMIIeTEeHI U KOHTPOJIbHO
Ne Ne 1 Ha3BaHUe JIEKIUH U -BO
HOBaHMeE pa3- (MHaUKATOP ro
n/n NPAKTHYECKOI0 3aHATHUS ya-
JeJ10B, TeM AOCTHKEHH S MeponpusTH |
KOMIIETEHIIUH) f
MOJICJIINPOBAH | HEHUM.
ne I13 8. IlpuknagHoe mporpaMmm- OIIK-1 (OIIK- VCTHBIH O1- 2
HOE oOecIieueHHe JUIs peain3a- 1.2, OIIK-1.3) poc.
LI MAaTEMATHYECKUX MOJENeH
4.4 HepequL BOIIPOCOB JIsl CAMOCTOATEC/ILHOT0 U3YYCHUA TUCHUIIJIMHBI
OYHASA ®OPMA OBYUYEHUA
Tabnuua 5
Hepeqeﬂb BOIIPOCOB JJIsl CAMOCTOATC/ILHOI'O N3YYCHUSA TUCITUITIINHBI
Ne Ne pazgena n Ilepeyenn paccmaTpuBaeMbIX BOIIPOCOB IS CAMOCTOSITEJILHOTO
n/n TeMbI HU3yYeHUS
Paszjgen |. CucteMHblIii aHAJIH3 H ONTHMHU3ANMS IPOIECCOB
1 | Tema 1. Cuctemusiii | CUCTEeMHBI aHAIM3 KaK METOJ CHUCTeMHOro mnoaxojna. [lonsarue
aHaIus. cuctemsbl coritacHo MCO 9000:2000. . BxogHble U BEIXOTHBIE CBSI-
3u. PacmmupenHas kinaccuukanus cucteM (IpOCThie/CIOXKHbIE, 3a-
KPBITBIE/OTKPBITHIE, pediaeKkTopHble/pedIeKCUBHbIE, NETEPMUHUPO-
BaHHBIC/BEPOSTHOCTHBIE, CTAaTUYECKHE/ TMHAMUYECKHE, IHCKpET-
HbIC/HENIPEPHIBHBIC).
OIIK-1 (OIK-1.1)
2 |Tema 2. Mopenu | IoCTOMHCTBA M HEAOCTATKH TEOPETHUECKUX M AMITMPHUECKUX MO-
NPUHATUSA pELICHUN | neneid. MaremaTuueckass MOJEIb NMPUHATUS PELICHUW KakK COBO-
B YCIIOBUSX OIIpeAe- | KYITHOCTh PEATN3ALMOHHON M OLEHOYHOM CTpykTyp. MHmmuBuay-
JEHHOCTH U HEOIl- | aJlbHasl M IPYIIOBas dKcrepTusa. BeiOop skcrepToB npu mposese-
peacICHHOCTH. HUU dKcnepTussl. OIIK-1 (OIIK-1.2, OIIK-1.3, OIIK-1.4) OTTK-6 (OITK-6.3)
Pazgen |1. BeposiTHOCTHBIE U IeTePMUHHPOBAHHbIE MO/IEJIH
3 |Tema 1 Hucnepcu- | Koppemsus n koBapuarus. CtarucTiueckas 3HaYMMOCTb K03 hu-
OHHBIM U perpeccu- | HMeHTa Koppensiuuu. Buael koppensiuu. MeToa HauMEHbIINX
OHHBIN aHAIN3. KBazpaToB. ['eTepockegacTUUHOCTh OcTaTKOB. [IpoOnemMbl MynbTH-
KOJUIMHEApPHOCTH B MOJENAX MHOXECTBEHHOM perpeccuu. OIIK-1
(OIIK-1.2, OIIK-1.3), OIIK-2 (OIIK-2.1), OIIK-6 (OIIK-6.4)
4 | Tema 2. YucnenHoe | AHain3 JAETEPMUHUPOBAHHBIX CHUCTEM C IMOMOIIBI0 auddepeHn-
MOJIEJIUPOBAHUE. aIbHBIX YPAaBHEHMM MM MX CUCTEM. MeTo/ KOHEYHBIX JJIEMEHTOB.
MeTo1 KOHEUHBIX pa3zHOCTei. OIK-1 (OTIK-1.2, OIIK-1.3)

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

WNuTepaktuBHOE OO0ydeHHe oOecreuynBaeT B3aMMOIIOHUMAHUE, B3aUMOJICHCTBHE,
B3auMooOorainieHre. HTepakTUBHBIC METOMKH HU B KOEM ClIydae HE 3aMEHSIOT YUCOHBIN
MaTtepuai, HO CIOCOOCTBYIOT €T0 JIYUIIEMYy YCBOCHHIO M, UTO OCOOCHHO Ba)kHO, (hOPMUPY-
0T MHEHUS!, OTHOILICHUSI, HABBIKU MTOBEJICHUS.

Tabmuma 6
IlpumMeHeHre AKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeIbHbIX TEXHOJIOTHI

Ne Tema u popma HaumeHoBaHMe MCIOJIb3yeMbIX AKTHBHBIX 1 HHTEPAKTUBHBIX
n/n 3aHATHA 00pa3oBaTe/bHBIX TEXHOJIOTHIl

1 CucremHbIi aHANIN3 JI | IIpesentanust (MHGOPMALMOHHO-KOMMYHHUKAITMOHHOE 00yyYe-

HUE).
I13 | TIpo6nemMHoe 0OydueHne (IUCKYCCHSs, pEIICHHE WH]I.3a/1a4)

2 Mopenu npuHATHS JI | TlpesenTamnus (MHGOPMAIIMOHHO-KOMMYHUKAIITMOHHOE 00yye-
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Ne Tema u popma HaumeHoBaHMe MCIOJIb3yeMbIX AKTHBHBIX 1 HHTEPAKTUBHBIX
n/n 3aHATHA 00pa3oBaTe/bHBIX TEXHOJIOTHIl
pElIeHU B YCIOBUSX HUe).
OMPEICTICHHOCTH U I13 | [IpoGiemMHOe 00yUeHHe (IUCKYCCHsI, PEeLICHUE UHI.3a1a4 )/
HEOMNpeAeIeHHOCTH
3 JlucniepCuOHHBIN U JI | IIpesenramnus (MHPOPMALMOHHO-KOMMYHUKAIIMOHHOE 00y4e-
PErpecCUOHHBIN aHa- HUE).
JIU3 I13 | TIpoGiiemHOe 00y4UeHME (IMCKYCCHs, pellieHHe nH.3a1a4)/
4 YucneHHoe MoIeTu- JI | Ilpesentauus (MHPOPMAIIMOHHO-KOMMYHUKALIMOHHOE 00yue-
poBaHue HUe).
I13 | KonTtekcTtHoe oOy4deHue.

6. TeKyllll/Iﬁ KOHTPOJIb YCIIEBACMOCTH U IPOMEKYTOYHAHA aTTECTAUA 11O
HTOraM O0CBOCHMUA NTUCIHHUIIJINHBI

6.1. TunmoBbIe KOHTPOJIbHbIE 3aIaHUSI MJIM HHbIe MAaTEePHAJIbI,
He00X0AuMBbIe JIJI51 OLleHKU 3HAHM, YMEHU ¥ HABBIKOB U (WJIH) ONbITA

ACATCJIBbHOCTH

Bonpocsl AJ1s1 yCTHOTO onpoca
Pasnen |. CucreMHBIN aHAIW3 U ONTHUMM3ALIMS [IPOLIECCOB

Tema 1. CucreMHBIN aHAINU3

[lepeuncnuTh CBONCTBA CUCTEMBI U PUBECTH IPUMEDPHI.
[TpunHIIKI SKBU(DUHAITBHOCTH U €T0 0COOCHHOCTH.
CylIHOCTh CUCTEMHOTO MOJIX0/1a B UCCIICIOBAHUSIX.
Pacmmpennas kinaccudukanus CHCTEM.

[IpuHIIUIIBI UCCTIEAOBAHUS CUCTEM.

Hepapxus nieseil CHCTEMBI.

CymHOCTh CUCTEMHOTO MTOAXOAA.

MeToa010THs CHCTEMHOI'0 aHAJIN3a U €ro 1ICIIH.

Pasnen |. CucteMHBIN aHAJINM3 U ONTHMHM3AIHS IIPOLIECCOB

Tema 2. Moaeny OpuHATAS PEIIEHUN B VCIOBUIX OMPEACICHHOCTA U HEOIIPEACICHHOCTH

Kitaccel Mozieneil B HCCIIEI0BAHMSIX.

[lepeunciuTh UEIM MATEMATUYECKOTO MOJAECITUPOBAHHSL.
OcHoBHBIE TpeOOBaHUS K MATEMATHYECKUM MOJICIISIM.
DTanbl MAaTEMaTHYECKOTO MOJCIUPOBAHMUSL.

Buapl MaTematrdeckux Mojenel mo opme mpeacTaBicHusl.
Bubl Mozienient 1o xapakrepy MOJAENH.

Pazzgen Il. BeposTHOCTHBIC U IETEPMUHUPOBAHHBIC MOJICIIH

Tema 1 JlucnepCHOHHBIA U PErPECCUOHHBIN aHAIINS

3aKoHbI pacrpeesieHus CIy4yaiHbIX BEJIHYKH.

OnucaTenbHas CTAaTUCTUKA CIyYalHBIX BEIHYUH.

Brruncnenue abcomOTHRIX YacToOT.

BbruniciieHne OTHOCUTENBHBIX YacTOT.

Bunbl cTOXacTHYECKUX MOJEIIEH YIIPABICHUS 3allacaMu.
Oco0eHHOCTH MapaMeTPUUECKUX KPUTEPUEB MPOBEPKHU THIIOTES.
Kpurepuii xu-kBaapar.
Oco0GeHHOCTH HenapaMeTpUUECKUX KpUTEPUEB IPOBEPKH TUIIOTES.
CpaBHeHUe BBIOOPOK C oMOoIbI0 Kputepust CThIOAEHTA.
Oco0eHHOCTH SMIUPUYECKUX UCCIIET0BAHUI.
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— IloHsiTue TecTUpOBaHUs, IPUMEPHI.
— JIOCTOMHCTBA M HEJIOCTATKU TEOPETUUECKUX MOJICIICH.
— JloCTOMHCTBA M HEIOCTATKW SMIUPUYECKUX MOJECICH.
Paznen |l. BepossiTHOCTHEIC M JeTEPMUHHPOBAHHEIC MOJCIIH
Tema 2. UncjieHHOE MOJICIMPOBAHUE
— Ilpumep TMHEHHOrO YpaBHEHHS B YACTHBIX MTPOU3BOIHBIX.
— Ilpumep nTuHEHHOTO OOBIKHOBEHHOTO NG (HEepEeHIIMATIBHOTO YPaBHCHHUS.
— Kak 3agar0Tcsa rpaHUYHbIC YCIIOBHS.
— UYro Takoe cucremMa KOOPAUHATHBIX ()YHKLUH.
— UYro Takoe KpaeBas U CMEIIaHHAsA 3a/a4a.
— Yro Takoe pa3HOCTHas cxema.
— Yro Takoe ceTka.
— TlonsTHe ceTOYHOU (PYHKITUH.
— Yro Takoe maboH pa3HOCTHOTO OMepaTopa.
— KoHeuHo-pa3HOCTHBIEC aHAJIOTH MPOU3BOIHBIX.
— OcHoBHEIC BO3MOXXHOCTH ITakeTa MathCad.
— OcHoBHBIC BO3MOXXHOCTH naketa AnSYS.
— OcHoBHble Bo3MokHOCTH TTaketa STAR-CCM+.
— OcHoBHEBIE Bo3MOkHOCTH TTaketa FLOW-3D.
Ilpumepvl munoewix 3a0au
Paznen |. CHCTEeMHBIN aHAJIM3 M ONITUMH3AIHMS IIPOIIECCOB
Tema 2. Mojaenu IpUHATHS PSHICHUM B YCJIOBHUSIX ONPEACICHHOCTH M HEONPEACICHHOCTH
3adaua 1. CocTaBUTh MaTEMAaTUUECKYIO MOJIENb, peanu3oBath ee Ha [IK u pa3paborats or-

TUMAaJIbHBIN IIJIaH MPOU3BOJICTBA. 3aBOJI MPOU3BOIUT 2 THIIA MPOIYKIMH, HCIIOIB3YET MPU 3TOM 3
BUJa pecypcoB. O0beM ckiiaza rotroBoil npoaykuuu 60 TonH. Haiftu Takoil miaH BellTycka npo-

JYKIIUH, TIPH KOTOPOM TPUOBUTH IPENPUITHS OYJIeT MaKCUMAIbHOU.

[Toka3zarenb Pacxonua 1l T Pacxon Ha 1 T ipo- | Exxemecsunbli 3a-
MPOAYKIIUU A nyknuu B 1ac ChIpbs, T

Coipbe 1, T 0,6 1,1 60

Chipbe 2, T 0,8 0,9 40

Coippe 3, T 0,3 0,8 30

[Tpu6sLTH OT Tpomax 1 3000 3900 -

T TBIC.pYO

3adaua 2. JInd nocTaBUIMKOB (MYHKTHI MOTPY3KH) W MOTpeOUTENeH OAHOPOIHBIX I'PY30B
(TyHKTBI pa3rpy3Ku) U3BECTHO KOJIMYECTBO IPY30B, HIMEIOIIUXCS Y TOCTABIIMKOB U 0ObEMBI
NOCTaBOK moTpebuTesnsiM. OmnpeneneHbl KpaTyailiiie pacCTOSIHUST MEKAY ITyHKTaMHU TpaHC-
nopTHOU cet. COCTaBUTh ONTUMAJILHBIN IJIaH TIEPEBO30K.

12
(&)

3a0aua 3. PeminTh Urpy B CMEIIAHHBIX CTPATETUAX MPHU 3aIaHHOM 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 COriacoBaHHOCTb MHEHU HKCIIEPTOB B METO/IE MAPHBIX CPAaBHEHUI
CJIOHOCTHU peasn3aliy MOJieJiel B MaKeTax YMCIEHHOT0 MOJEIUPOBAHUS
STAR-CCM+ FLOW-3D | AnSYS

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

Paspnen |l. BeposaTHoCTHBIE M ETEPMUHUPOBAHHBIE MOJIEIIH

Tema 1 JJucnepcHOHHBIA U PErPECCUOHHBIN aHAIN3

3aoaua 5. t-xputepuit CThIOICHTA IS 3aBUCUMBIX BBIOOpOK. TpyOomnpoBoa umeeT 11 peMOHTHBIX
yuacTtkoB. KosinuecTBoO aBapuilHBIX BBIE30B 3a I'0Jl 10 CaHAI[MU TPYyOOIpOBOJia U Yepe3 roj Mnocie
ec MPOBEJCHUS MPHUBEACHO B TaOiuIe. Pa3muyaroTcs JIM YMCIO aBapUHHBIX BBIC3JIOB O M IOCIIE
caHanuu?

1 25 | 22
2 23 |25
11 |20 |20
3aodaua 6. IIpoBepuTh BOCTIPOM3BOIMMOCTH OIBITOB 1O KpUTEpHIO bapTierra
No cepun onbITOB 1 ompIT 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 KOHmMPOALHOU padomul

KoHTposibHasi BRIMOTHAETCS 10 WHANBUIYAIBHBIM 3a/IaHUSM Ha MEPCOHATLHOM KOMITBIOTE-
pe mo Bapuantam. OTueTom 1o paboTe SBISETCS pacdeTHBIN (haiii, MpeloCTaBICHHBINA Ha
IMPOBEPKY IPECIIOAaBaATCIIO. I[J'IH MNPUBCACHHBIX CTATUCTHYCCKUX HAHHBIX ITOCTPOUTH YPABHCHUC
napHoﬁ PErpe€CCun U BBINIOJIHUTH CTaTUCTUYECKUH aHaJIN3 €ro KadeCTBa, BKJIIOYas IMPOBEPKY IIpa-
BOMCPHOCTHU ITPUMCHCHUA MCTOAd HAMMCHBIINX KBAJIPATOB.

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

Bonpocwl k ouckyccuu

Pasnen |. CucteMHBIN aHAJINM3 M OOTHMHM3AIKS IIPOLIECCOB
Tema 1. CucTeMHBIN aHAIN3

[IpeumyriecTBa W HEIOCTAaTKU TMOAXOJOB K HCCIEIOBAHUIO cucTeM: [IpuduHHO-
CJIECTBEHHBIN MTOAX0/, CACTEMHBIN MOAXO0J, CUTYallHOHHBIN NOAXO/, TPOLECCHBIN MOIXO0/.

Hackonbko Mozaenb CUCTEMBI MOXKET OBITh 00OOIIEHHOMN MPHU BBHIMOITHEHUN CHCTEM-
Horo ananu3a? OT 4ero 3aBUCUT ypOBEHb 00001eHus?
Pasnen |l. BeposaTHOCTHEIE M A€ TEPMUHHUPOBAHHBIE MOJIEIHU
Tema 1 JIucriepcHOHHBIN M PErPECCUOHHBIN aHAIN3

Kakue MeTopr oTOOpa mydliie MPUMEHATh JIJIsl UCCIEOBAaHUN: BOJOTOTPEOICHUS KHU-
JIOTO WJIM MPOMBIIIJICHHOTO palioHa, ToKa3aTesel KauecTBa BOJIbI B BOJJOMCTOUYHUKE, CIIPOCa
Ha OyTUIMPOBAHYIO YHCTYIO BOILY?
Ilpumepovl unousudyanvuvix 3a0ay

Pasgein |. CucteMHBIN aHAJIN3 ¥ ONTUMHU3AIMS IPOIIECCOB
Tema 1. Cucremubliii ananu3 KnaccudumupoBaTh 00BEKT UCCICIOBAHUN KaK CHCTEMY MPHU

3aJJaHHBIX IIEJSX UCCIICIOBaHUM.
| Ne | Ienu MomeaupoBaHus |
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1 HccnenoBanus MIaHUPYIOT BBIMOJHUTE C IETbI0 BBISCHEHUS MPUYMH HU3KOH MPUOBLTH
MIPOM3BOCTBEHHOTO MPEATIPHSTHS.

2 HccnenoBanys MIaHUPYIOT BBIIOIHUTD C 1IE€IbI0 BBUICHEHHS IPUYHH HU3KOH NPUOBLIH
TPaHCIIOPTHOT'O NMPEANIPHUSITHS.

3 HccnenoBanus mIaHUPYIOT BBITIONHUTD C 1I€IbIO BEISICHEHHS IPUYHUH HU3KOH MPUOBLIH
TOPTrOBOI'0 NPEAIIPUSATHSL.

4 HccnenoBanys IiIaHUPYIOT BBIIOIHUTS C LE€TIbIO BBISICHEHHSI IPUYIMH HU3KOW IPUOBIIN HAay4HO-

MMPOU3BOJCTBCHHOTI'O MIPCATIPUATHUSA.

(]

CocTaBuUTh MOZCIIb MATCPUAJIBHBIX BXOOOB-BLIXOJO0B AJII CUCTEMbI BBICHICTO O6pa30BaHI/I$I

(op]

CocTaBUTh MOIEJIb HEMATEPHUAJIbHBIX BXOJOB-BbIXOJ0B IJIs1 CHUCTEMbI BEICIIIETO 06paSOBaHI/IH

7 HccnemoBanus TUIaHUPYIOT BBIITOJIHUTD € LEJIBIO BBIACHCHUSA IPUYINH HU3KOH YCIIEBAaCMOCTH B
rpynmne. KﬂaCCI/I(bI/IHI/IpOBaTI) CTYACHUYCCKYIO I'PYIITY KaK CUCTCMY.

Paznen |. CucTeMHBIN aHANIW3 ¥ ONTUMH3AIUS TPOLIECCOB
Tema 2. Mojienv NpUHSATHS PELICHUN B YCIOBUSAX ONPEACICHHOCTH U HEONPEACICHHOCTH
CdopmupoBaTh ¢ MOMOIIBIO TeHEPATOpa CIYYalHBIX YKCET BBIOOPKY CIpoca ¢ pacmpene-
nenuem Ilyaccona mpu 3ajaHHOM MapamMeTpe A U ciy4dailHoM pacceumBaHuu a. Jyig 3amas-
HBIX M3JepkeKk xpaHeHus B (pyO/aens 3a exn.) m mznepxkek aedpuuura H (py6/nens 3a en.)
HaWTHU ONTUMATBHBIN 00BbEM 3amaca Mo WHTErpaIbHOW KPUBOU cripoca U GYHKIMH TJIOTHO-
CTH yOBITKOB.
Pasnen |l. BeposiTHOCTHBIE M JETEPMUHUPOBAHHBIE MOJIEIN
Tema 1 /IlucnepCHOHHBIA U PETPECCHOHHBIN aHAIN3

Ha o¢unuansHom caiite Pocctara HailT maHHBIE 32 HECKOJIBKO JIET, BBHIMOJIHUTH

OIIMCATCIIbHYIO CTATUCTHUKY U IIOCTPOUTH TUCTOIpaMMy CICAYIOMICTO ITOKA3aTCIIA:
Neo | CraTucTHUueCcKHi MOKa3aTelb
1 | XXunumnaste yenosusi B PO. Bech BeTxwii 1 aBapWHHBIN YKUITUIIHBIA (DOH]T, MITH. M2

16 | naHHBIE TIO pacIpeleNieHHIO JEHCTBYIONMX CTPOUTENBHBIX OPraHU3alfid 10 YUCIIEHHOCTH paboT-
HHUKOB U popMaM cOOCTBEHHOCTH «J{MHAMMKa JOJIM YAaCTHBIX NpeanpustiHii MockoBckoil obmactu B
00beMe CTPOUTETHCTBA

IIpumepHbIi epevYeHb BONPOCOB, BBIHOCUMBbIX HA IPOMEKYTOYHYIO aTTe-
CTAIHIO (324€T) 10 MTOTraM OCBOEHHS TUCIUTLINHBI
«IIpukiIagHas MaTeMaTHKA»
JIuneliHble MOZIENIN IPUHATHS PEIICHUN NTPY HAJIMYUU OTPAHUYECHU.
Teopus urp. OCHOBHbIE IOHSTHSL.
Knaccuduxanus urp. [lpumepsr.
AHanu3 miatexxHbIX MaTpuil. CMelIaHHbIe CTPAaTervH.
beckoanuioHHas urpa IByxX UrpOKOB C HYJIEBOM CYyMMOM.
MeTto/1bI MOMCKA CEUIOBBIX TOUYEK. BO3MOKHbBIE BapHAHTHI PELLIEHUS UTPHI.
[ToHsiTHE TUCTIEPCHOHHOTO aHAIK3a.
O6uacTh NprUMeHEeHHs] 0JHOPAKTOPHOTO AUCTIEPCUOHHOIO aHAJIN3a.
OO6nacTh NPUMEHEHUS U UCTIONB30BAaHUE IBYX(AKTOPHOTO AUCIIEPCHOHHOTO aHAIHN3a
0€3 OBTOPEHMIA.
10. O6nacTh MpUMEHEHUSI U UCTIOJIb30BAaHKE JIBYX(DAKTOPHOTO AUCTIEPCHOHHOTO aHAIN3a
C TIOBTOPEHUSIMU.
11. I1apHblii ABYXBBIOOPOUHBIH t-TE€CT U1 CPEAHMX.
12. JIByxBBIOOpOYHBI t-T€CT C OAMHAKOBBIMH JUCIEPCUSIMHU.
13. JIByxBBIOOpOYHBI t-TE€CT C pa3IMYHBIMU AUCIIEPCUSIMH.
14. Mogens mapHOii perpeccun U TpeOOBaHUS K €€ TOCTPOSHHUIO.
15. ToueuHsle OLIEHKU BBIOOPKHU.
16. ntepBanbHOe  olleHMBaHME. JOBEpUTENbHBIM HHTEpBal U JOBEPUTEIbHAS
15
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BEPOSITHOCTH JJIsI CPEJIHETO 3HAUCHUSI.
17. Beruucnenue ko3¢ unrerToB koppensiuu [Tupcona.
18.IlpoBepka cTaTHCTUYECKOW 3HAYMMOCTH K03 purimenTa koppemsiuuu [Tupcona.
19. Mogens mapHO# THHEWHOUN perpeccuu.
20. TpeGoBaHUs K TTIOCTPOSHHUIO MOJIENIN MTAPHOM JTMHEHHOMN perpeccum.
21. OueHka mapaMeTpoB ypaBHEHUS MapHOM IMHEWHOMN perpeccuu.
22. CynrHoCcTh METO/1a HANMEHBIITUX KBAJPATOB.
23.T'OMOCKeTaCTUYHOCTh U TeTEPOCKEIACTUUHOCTh OCTATKOB B MOJIEH JIMHEHHOU per-
peccumu.
24. ABTOKOppEISIHS B MOJICTH JTUHEHHON PETPECCHH.
25. lHTepBabl MPOrHO3a 10 TMHECHHOMY YPaBHEHHUIO PETPECCHUM.
26. HenuHeiltHble perpecCMOHHbBIE YpaBHEHUSI.
27.Jluneanu3ainys B HEIMHEWHBIX PETPECCUSX.
28. OT60p (haKTOPHBIX MPU3HAKOB MIPH MOCTPOSHUU MHOKECTBEHHOM PETPECCHH.
29.3a1a4u MHOKECTBEHHOT'O KOPPEJISIIMOHHO-PETPECCHOHHOTO aHAIIN3a.
30. ITonsTHE MYTBTUKOJUIMHEAPHOCTU U CIIOCOOBI €€ yCTpaHEHUS.
31. MeTopI SKCIEPTHOTO OI[CHUBAHMS.
32. MeTo/ monapHOTO CpaBHEHHS.
6.2. Onucanne noka3arejei 1 KpUTePUeB KOHTPOJISI yCII€eBAeMOCTH,
ONMHUCAHME IIKAJ OLEHUBAHUSA
JIJisi KOHTPOJISL YCIIEBAEMOCTH HCIIONIB3YETCS TPAIUIIMOHHAS CHCTEMa KOHTPOJS U
OLICHKH YCIIEBAEMOCTH CTYACHTOB: JOJDKHBI OBITh MPEACTABICHBI KPUTEPUU BBHICTABICHUS
OLICHOK I10 CUCTEME «3aUeT», «HE3aUeT».
Kpurepuu oneHnBaHus pe3yJibTaTOB 00y4eHUA
Tabmuma 7

Kpurepun oneHuBaHHus HA 3a4eTe 3auer

3acily’)KUBA€T CTYIEHT, OCBOUBILNI 3HAHUS, YMEHUS, KOMIIETEHLIUN U TEOpPETHYE-
CKU MaTepuai 0e3 mpoOesioB; BHIOIHUBIINM BCE 3aJaHUs, IPETYCMOTPEHHBIE

y4eOHBIM IIJJAHOM Ha BBICOKOM Ka4eCTBEHHOM YPOBHE; MPAKTUUYECKHUE HABBIKU 3a4er
1po(heCcCHOHATILHOTO MPUMEHEHHS] OCBOCHHBIX 3HAHUM C(HOPMHUPOBAHBI.

3aCJIYy’KUBACT CTYACHT, IPAKTUYCCKHU IMOJITHOCTBIO OCBOHBIIIHIM 3HAHUs, YMCHU,
KOMIICTCHIIWMU U TGOpeTI/I'-IGCKI/Iﬁ marcpuall, yq€6HBI€ 3aJaHud HC OLICHCHBI MaK-
CHUMaJIbHBIM YHCJIOM 68.J'IJ'IOB, B OCHOBHOM C(l)OpMI/IpOBaJ'I IMPAKTUYCCKUC HABLIKU.

3aCITy’)KHUBAET CTYJICHT, YACTHYHO C TIPOOeTaMi OCBOMBIIIHK 3HAHUS, YMEHHUS,
KOMIETSHIIMH U TEOPETHUECKUN MaTeprai, MHOTHE yueOHbIe 3aJaHusl THO0 He
BBITIOJTHWJI, JTHOO OHH OIEHEHBI YUCIIOM OaJIJIOB OJIM3KUM K MUHUMAIBHOMY, He-
KOTOpBIE MTPAKTUYECKIE HABBIKU HE CPOPMUPOBAHEI.

3aCIIy’>KUBACT CTYACHT, HC OCBOMBIITHH 3HaHUWsA, YMCHHA, KOMIICTCHIIUM U TEOPC- HE3a4eT
THYECKHI Marcpual, y'-Ie6HBIe 3aaaHus HE BBIIMOJTHUII, ITPAKTHUYCCKUEC HABBIKU HE
c(hOpMHUPOBAHBI.

7. YueOHO-MeTOoAN4YecKOe U HHpOpPMAIMOHHOE o0ecniedeHue TUCHMIIIMHBI

7.1 OcHOBHasI JIUTEepaTypa
1. ITneckynoB, M. A. IlpuknanHas MateMaTuka. 3ajjadyd CETEBOTO ILJIaHM-
poBaHUs : yueOHOe mocobue st By30B / M. A. IlneckyHOB ; MO HAy9HOU peIaKIlu-
eit A. W. Kopotkoro. - 2-¢ u3a. - DnekTpoH. aaH.col. - M. : FOpaiit, 2019. - 93 c. -
https://urait.ru/bcode/441595"Ahttps://urait.ru/book/cover/584160DD-8323-41E8-

ADD3-9F2300FAC509. - Pexxum moctyma: DJNEKTpOHHO-OMOJMOTEYHAs CUCTEMa
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Opaiit, nmnsg  aBropu3.  moJsib3oBarened. -  TeKCT  :  DIEKTPOHHBIM.
URL: https://urait.ru/bcode/441595 (nara obpamenus: 22.08.2024)

2. Jlauyra, 0. @. TNpuxnammas maremaruxd : YUSOHUK M TIPAKTUKYM JJIsI BY30B /
1O. @. Jlauyra, B. A. CamcoHoB ; moa oOmieii penakiueid B. A. CamcoHoBa. - 2-¢
u3l. - DIeKkTpoH. naH.col. - M. : FOpaiit, 2021. - 304 c. - (Boicmiee oOpa3zoBa-
Hue).urait.ru/bcode/471246” Ahttps://urait.ru/book/cover/4AB7BEDED-373D-4786-
B9BE-2E1A85F41728. - Pexum pgoctyma: OIEKTPOHHO-OMONMMOTEYHAs CUCTEMaA

IOpaiit, 11  aBTOpM3.  IOJB30BATEIICH. Tekct :  BIEKTPOHHBIN.
URL.: https://urait.ru/bcode/471246 (nata oopamenus: 22.08.2024).
3. Bepemuyk, H. C. [lpukiannas maTemMaTvka : yaeOHO-METOIMUECKOE T0-

cooue / H. C. Bepemuyxk, T. A. TlonskoBa. — Omck : CubAJIN, 2022. — 198 c. —
ISBN 978-5-00113-195-3. — Tekcr: »nekTpoHHBIH // JlaHB : 3IEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/270887 (nata oOparie-
Hust: 22.08.2024). — Pesxxum mpoctyna: i aBTOPHU3. TOJIb30BaTeIEH.

7.2 JlonoJiHUTEILHAS JIATEPATYPAa

1. boromonos, H. B. Maremaruka : yueOnuk ansa By3oB / H. B. boromo-
noB, I1. K. CamoiisieHko. - 5-e u3., mep. u JI01. - DJIeKTpoH. aAaH.col. - M. : FOpaiir,
2022. - 401 C. - (Bricmiee oOpa3oBaHue). -

URL.: MAhttps://urait.ru/bcode/488864"Anttps://urait.ru/book/cover/581F627F-
FA47-494C-B9D1-D3600A43A08D. - Pexxum mocryma: DIeKTPOHHO-OHOIMOTeUHAs
cucremMa [Opaiit, s aBTopu3. nosb3oBarene. Tekct : anexktponHsii. URL:
https://urait.ru/bcode/488864 (nara obpamenus: 22.08.2024).

2. DxoHOMETpHKa : JlabopaTopHbli paktukym / M. H. Bynrakosa. - Bopo-
Hex : BI'Y, 2016. - 65 c. - URL: “Ahttps://e.lanbook.com/book/165259. Pexum noc-
Tymna: DOnekTpoHHO-OMOnMoTeyHass  cucrema  Tekct ; AIEKTPOHHBIN.
https://e.lanbook.com/book/165259. (nata obpamienus: 22.08.2024).

3. Cuexko B.JI. CoBpemenHbIe criocoObl 00pabOTKM JAaHHBIX THAPABINYECKOTO
skcriepuMenTa : Mosorpadus / CHexxko Bepa JleonnmoBaa . — M. : PTAY-MCXA, 2015.
140 c. ( 5 9K3., MONHOTEKCTOBAasA 3JEKTPOHHAs BepcUsl JAOCTyIHA Ha caiiTe OMOIMOTEKH
PI'AY-MCXA http://library.timacad.ru/elektronnyy-katalog).

7.3 HopmaTuBHbIE IPAaBOBbIE AKTHI
1. 149-®3 OO0 undpopmanuu, WHGOPMAIIMOHHBIX TEXHOJOTUSX M O 3aIuTe MH(OpMa-
M. [DneKkTpoHHbIH pecypc]. — Pexxum goctyna: http://www.consultant.ru/ (Toctyn
CBOOOTHBI)

8. [lepeyeHnb pecypcoB HH(OPMALNMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«/HTEepHeT», HeOOXOAUMBIX [IJISl 0CBOCHH S JUCHUILIUHbBI

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

2. OduuuanbHbld caliT 3JEKTPOHHON HayuHOM Oubnnoreku https://elibrary.ru/ (noctyn
CBOOO/IHBIN)

3. OdwunuaneHeiii callT ciyx0bl ['ocymapcTBeHHON cTaTucTuku Poccuiickoni denepa-
run http://gks.ru (OTKpbITHIH 10CTYII)

4. Od¢unmanbHelii caiT pazpaboTunka AnSys https://www.ansys.com/ (OTKPBITBINA J10C-

Tym)

17


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

5. OdwunmanbHbIN

cauT

pa3paboTunKa STAR CCM+

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

9. [lepeyeHb NpPOrpaMMHOro odecrevyeHuss 1 HHPOPMANMOHHBIX CIPABOYHBIX
cucreM (MpU HeOOXOAUMOCTH)

[IpoBenenne 3aHATHII OCYIIECTBISIETCS B ayIUTOPHUSIX, 0OOPYIOBAHHBIX MEPCOHAIb-
HBIMH KOMITBIOTEpaMH, OObEIMHEHHBIMH B JIOKAJIBHYIO CETh C BBIXOJOM B HHTEpPHET C 00s-
3aTeJIbHBIM HAJIMYMEM MPOEKTOPA JJII BO3MOXKHOCTH MOKa3a MPe3eHTAllui U SKpaHa.

Ta0mura 8
IlepeyeHb MpPOrpaMMHOro o0ecredeHusI
Ne HaHMeHOBaHHeu HanmenoBanue Tun T'on
pa3nena yueoHou ABTOp
n/n nporpamMmsbl NporpamMmsbl pa3padoTku
JMCHUILTHHBI
1 |Bce pasnenst MS Excel pacyeTHas Microsoft |2010 u Bbiiie
2 | Bce pa3zzuensl MS Power Point JIEMOHCTPaIMOHHAsI Microsoft |2010 u Bbime
3 | Bce pasgens MS Word pacueTHas Microsoft |2010 u BeIiIIe
4 | Bce paszesbl Internet Explorer MTOMCKOBAsI Microsoft |2010 u Bbimie

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

Tabmauia 9

CeneHus 00 00eCrIe4eHHOCTH CTIENNATM3MPOBAHHBIMHY AYAUTOPUSIMHU,
Ka0OMHeTaMMu, JJa00paTOPUSIMH

HanmeHoBaHMe crielIHAJBHBIX 110-

MeIeHUH ¥ NOMeLeHU IS caMo-

CTOATEJbHOI padoThl (N2 y4eOHOoro
Kopnyca, Ne ayiuTopuun)

OcHalIEHHOCTD CIIeIHAJILHBIX OMEINEeHUH U IoMellie-
HHUH JJI1 CAMOCTOSATEIbHOM PadoThl

Ne29 (yn. bonbmas Axagemuueckas,
nom 44, ctp. 3), ayn. UL1- U116, 336,
347 yuebnas nabopamopusl, yuebHasn
ayoumopusi 0is 2pYNnosuixX U UHOUBU-
0y anbHLIX KOHCYIbMayutl, yueonas
ayoumopusi 0. meKyuwe2o KOHmpois
U NPOMEeNCYMOYHOU ammecmayui,
nomewenue 0Jisk CAMOCMOAMenbHOU
pabomoi

[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 (HMHB. Ne
410134000000196; 410134000000196)

Ne29 (yn. bonbmas Axagemuueckas,
nom 44, ctp. 3), ayn. UL1- U116, 336,
347 yuebnas nabopamopusl, yuebHasn
ayoumopust 05t 2pYnnosulx U UHOUBU-
O0YanbHLIX KOHCYIbMayutl, yueonas
ayoumopus 01 meKyuwe2o KOHmpOois
U NPOMENCYMOYHOU ammecmayui,

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

210134000001110; 210134000001111;
210134000001112; 210134000001113;
210134000001114; 210134000001115;
210134000001116; 210134000001117;
210134000001118;
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nomeujerue 0 CamoCmosmebHol 210134000001119; 210134000001120)
pabomol

bubnunorexa um. H.W. XKene3nora UuTtanpHbli 3a1. 12 KOMIBIOTEPHBIX MECT C JOCTYIIOM B

(JIlucrBennuunas ayes, A. 2 k.1, kom. | sanexrponnsiit karanor [{HB u UnTepuer.
133)

KoMHaTBI caMOIIOATOTOBKH CTY/ICHTOB
B OOLIEKUTUAX

11. MeTozmquKne PerOMEeHIalUMA CTYACHTAM IO OCBOCHHUIO TUCIHUIIINHbI

OO6yuenue no nucuuiuinHe «lIpukiagHas MaTeMaTUKa» JaeT 3HAHUS O METO/ax CHUC-
TEMHOTO aHaju3a, IIOCTPOEHUU MaTeMAaTHMYECKMX MOJENEW M pealu3allid UX B MaKeTax
NPUKIAIHBIX IPOrpaMM, OLIEHKE KauyecTBa MOJENIE U UX MPUMEHEHHIO B 00JacTH mpodec-
CHUOHAJIHOM JESITeNIbHOCTH. YYUT NMOUCKY MCTOYHHKOB U OLIEHKE HEOOXOAMMOM ISl 3TOrO
UHpOpMAaIMH, COBPEMEHHBIM METOIMKAM MPUKJIAJHBIX UCCIIEIOBAHUM, aHAIN3Y, HHTEepIIpe-
TallMM U OIIEHKE MOJYYEHHBIX pe3yibTaroB. O0ydeHue mpeanojaraeT u3ydeHue cojepixa-
HUsI y9eOHOW JUCIUTUINHBI Ha ayJTUTOPHBIX 3aHATUAX (JISKIIUSAX U MPAKTUYCCKHUX 3aHATHUIX),
aKTUBHO-TBOPYECKYIO CAMOCTOSITENIbHYIO Pa0OTy CTYJEHTOB B Yachl, OTBE/ICHHbIE HA CaMO-
CTOSITENIbHYIO pa0dOTy B MEPHO U3yUEHUS Kypca.

AKTHBHO-TBOpPUYECKHH MOAXOA K paboTe ¢ y4yeOHBbIM MaTepHalioM Ha JIEKUUAX U
NPAKTUYECKUX 3aHATUSAX OOYCIIOBJIEH KaueCTBOM CTYJEHTa K 3TUM (opMaM 3aHATUH B Iie-
PHOJ CaMOCTOSITENIBHOM pabOThl, aKTUBHBIM Y4aCTHEM B 0OCYX/I€HUU BOIPOCOB U PELICHUU
3a]1a4 Ha 3aHATUAX. B 3THX Lensax 3aJauu, BBIHOCUMBIE Ul PELIEHUs Ha NPAKTUYECKUX 3a-
HATHUAX, JOJDKHBI ObITh INIYOOKO M3YyY€HBI, IPOJyMaHbl, IPOAHATM3UPOBAHBI U MpEACTaBIIe-
Hbl B KOHCIIEKTax B BUjAE (HOpMyT U MOeNe B MEepHOJ CaMOCTOATENbHOIM paboTsl. Camo-
CTOsITeNbHAsl paboTa CTyJEHTA SBIISETCS BaXKHBIM BHJIOM Y4eOHOM paboThl B Y HUBEPCUTETE.
OCHOBHBIMU BUJIAMH CaMOCTOSITEIbHON BHEAYAUTOPHON pabOThI 0 yUeOHOM AUCIUTUIMHE
«IIpuknagHas MaTeMaTHKay SBISIIOTCS: CAMOCTOSITENIbHOE YIITyOJI€HHOE U3yYEHHE Pa3/IeioB
y4eOHON JUCHUHUIUIMHBI C IOMOIIbIO PEKOMEHI0BAaHHOM JIUTEPaTyphl, THTEPHET-PECYPCOB, 11O~
BTOpEHHE U J0pabOTKa M3JI0)KEHHOT0 Ha 3aHATUSAX MaTepuasa, cOOp UCXOIHBIX TaHHBIX JIJIs
CTaTHUCTHYECKOI'0 aHaliu3a JioMa B IJ100ajJbHOM CeTH, MOBTOP pelIaeMBbIX 3a/1ay JOMa, CaMo-
CTOSITENFHYIO PabOTy ¢ MPOrpaMMHBIM OOECTIEUeHHEM, MOATOTOBKY K KOHTPOJILHOM paboTe
U TIOAIOTOBKY K 3a4eTy.

[ToaroroBka k 3a4dery. K 3auety HE0OXOIMMO TOTOBUTCS Il€JIEHAINIPABICHHO, pery-
JSIPHO, CUCTEMATHUECKH U C MEPBbIX JHENH 00ydyeHus Mo JaHHoU nucuuriuHe. [lonbiTka oc-
BOWTH JUCHUIUIMHY B TIEPUO] HEMTOCPEACTBEHHOM MOATOTOBKH K 3a4eTy Kak IpaBHJIO, ObI-
BaeT MaJio MPOAYKTHUBHON U Hed(pexTrBHON. B camoM Havasne u3yueHus: yd4eOHOM TUCITHTI-
JIMHBI TIO3HAKOMbBTECH CO CIEAYIOIEeH y4eOHO-METOIUYECKON JOKyMEHTAlUei: mporpam-
Moii 1o yuebHo# nucrumuHe «[IpukiagHas MaTemMaTnkay; IepedyHeM 3HaHUH, HaBBIKOB U
YMEHUH, KOTOPBIMU CTYACHT JOJDKEH OBJIaJIeTh, COCTABOM KOMIETEHIIMNA, KOTOPHIMU HEOO-
XOJIUMO BJIAJIETh IO OKOHYAHUM M3YYEHUS Kypca; TEMAaTUYECKUM IUIAHOM U JIOTUKOW H3Yy-
YEHUsl JUCUMWIUIMHBIL; IUIaHAMU JIEKIMM U MPAKTHYECKUX 3aHATHM M TUIAMHU PEIIaeMbIX
IIPUKJIAJHBIX 3aJ1a4; OpraHu3anueil KOHTPOIbHBIX MEPOIPUATHH 110 IPOBEPKE TEKYILEH yC-
IIEBAEMOCTH; PEKOMEHIOBAHHOM JIUTEPATYPON U HHTEPHET-PECYPCAMHU; IIEPEYHEM BOIIPOCOB
10 OJIFOTOBKE K 3a4eTy. TO MO3BOJIUT CPOPMHUPOBATH YETKOE IIpe/ICTaBIeHnEe 00 00beMe
U XapakTepe 3HAaHUU M YMEHUH, KOTOPbIMU HaJao OyJeT OBJaJleTh IO aucuuiuinHe. Cucre-
MaTHYECKO€ BBHITIOJHEHHE YUeOHOH paOOoThl Ha JTa0OPATOPHBIX 3aHATUSAX ITO3BOJIHT YCIICITHO
OCBOUTbH JUCLUILIMHY U CO3/IaTh XOPOLIYy0 0a3y JUls clauy 3a4yeTa.

19




Buabl n gopmbl 0TPa0OTKU NPONYLIEHHbIX 3AHATHM.
CTyneHT, IpOMYCTUBIIHMKN 3aHATHS, 005S3aH MPUHECTH KOHCIEKT IO MPOMYIICHHON
JICKOWH WUJIN IIPAKTHYCCKOMY 3aHATHIO.

12. MeT()):mqecmle PEKOMEHIAINA NTPpEoaaBaTE/JIdAM 110 OpraHu3anuu Oﬁy‘IeHl/lﬂ
o TMCIOMIIJIMHE

3aHATHS TI0 TUCHUTUIMHE TPOBOASTCS B CISAYIOMUX (opMax: JEKIHUHA U TpaKTHUe-
CKHe 3aHATUS. BaKHBIM MOMEHTOM TIpH OOBSCHEHHH TEOPETUYECKOTO MaTepuaia K Mpak-
TUYECKOMY 3aHSATHIO SBIISCTCS MPEIYNPEKICHNE TAaCCUBHOCTH CTYICHTOB U OOCCIICUCHHE
AKTUBHOTO BOCIIPHSITHS ¥ OCMBICIICHUS UMW HOBBIX 3HAHUH.

Omnpepenstomiee 3HAUCHUE B PEIICHUU ITOH 3aJaYd UMEIOT JBA JHUJAKTUYCCKUX yC-
JIOBHUS: BO-TIEPBBIX, CAaMO HM3JIOKCHHUE MaTepuajia MeaaroroM JO0DKHO OBITh COAepIKaTeib-
HBIM B HAyYHOM OTHOIICHHH, >XHBBIM U MHTEPECHBIM 1O (OpMe; BO-BTOPHIX, B MPOIIECCE
YCTHOTO HM3JIOKCHHUS 3HAHWA HEOOXOAMMO IMPUMEHSATH OCOOBIC TEAarormyecKue MPUEMBI,
BO30Y)KJIAIONUEC MBICIUTEIbHYI0 aKTHBHOCTh CTYJIECHTOB M CIIOCOOCTBYIOIIUE MOJACpXKa-
HUIO0 X BHUMaHUsA. OJMH U3 3TUX MPUEMOB — cozdaHue npoobnremuou cumyayuu. CaMbIM
MIPOCTHIM B JJAHHOM CITy4ae SIBJBSICTCS JOCTATOYHO YETKOE OMpPEIeIICHUE TEMbI HOBOT'O MaTe-
pHuasia ¥ BBIJCICHHE T€X OCHOBHBIX BOIPOCOB, B KOTOPBIX HAIUICKHUT Pa3oOpaThCs CTYICH-
TaM.

Ilpaxmuueckue 3ansamusi pa3BUBAIOT HAYYHOE MBIIIJICHUE U PEeYb CTYACHTOB, TIO3BO-
JISIOT TPOBEPHUTH WX 3HAHUSA, B CBS3U C UYEM BBICTYMAIOT BAKHBIM CPEJICTBOM JIOCTATOYHO
OIlepaTUBHON OOpaTHOW CBsi3W. [l yCHENIHOW MOATOTOBKU K JIAOOPATOPHBIM 3aHSATHSIM
CTYJICHTY HEBO3MOXXHO OTPAaHUYMTHCS CIyIIaHWEM BBOJAHOIO Marepuaya. Tpedyercs mpe-
BapHUTEIIbHAS CaMOCTOSITEIbHAs paboTa CTYACHTOB IO TeMe IIaHUpyeMoro 3aHsaTus. He
MOKET ObITh ¥ peur 00 3((HEKTUBHOCTU 3aHSTHIA, €CIIU CTYJEHTHI MPEABAPUTEIHHO HE T10-
paboTarOT HaJ KOHCIIEKTOM, YYeOHUKOM, y4eOHBIM MOCOOMEM, YTOOBI OCHOBATEIILHO OBJIa-
JIeTh Teopuei Bompoca. MHTepakTuBHOE OOydeHHE OO0eCreyrMBaeT B3aUMOIIOHHMAHHE,
B3aMMOJICHCTBUE, B3amMooOoraiieHne. VHTepakTUBHBIC METOJUKA HHU B KOEM cllydae He
3aMEHSIOT JICKIIMOHHBIN MaTepuas, HO CIIOCOOCTBYIOT €T0 Jy4lIeMy YCBOCHHIO M, YTO OCO-
OCHHO Ba)XHO, (DOPMHUPYIOT MHECHHSI, OTHOIICHHMSI, HABBIKU MOBEJCHUS. VIHTEpaKTUBHBIC Me-
TOJIBI IPUMEHSIOTCS KaK Ha JICKITUAX, TaK U Ha TPAKTHYCCKUX 3aHITHIX.

Ipesenmayuu ¢ UCNONL308AHUEM PABIUUHBIX BCHOMOSAMENLHBIX CPeOCmE ¢ 00CyHc-
Oenuem. VIcTIONB3yIOTCS pa3UYHBIC BCIIOMOTATEIIbHBIE CPEACTB: JIOCKA, KHUTH, BHUJEO,
CITAMJIbI JII1 KOMIBIOTEPOB M T.M. MIHTEPaKTUBHOCTh OOCCIICUMBACTCS MPOIIECCOM IOCIIEC-
JYFOIIETO 00CYKIEHUS.

Obpamnas ceéa3v - AXTyanu3anusi IOJyYEHHBIX HA JIGKIIMA 3HAHUHW MyTEM BBISICHE-
HUS PEAKIMU YIYaCTHUKOB Ha 00CYKIaeMbIC TEMBI.

Jucxyccus ot natuHCcKOrOo «discussion» (paccMOTpeHHe, UCCIIEIOBaHME): CITOCO0 Op-
TaHU3allid COBMECTHOMU JCSITEIILHOCTH C IEbI0 MHTCHCH(PUKAIIMU TIPOIecca MPUHSATUS pe-
MICHWs] B TPYIINE; METOJI aKTUBHOTO OOYYEHWs, OCHOBAHHBIN Ha IMyOJIMYHOM OOCYXIIEHUU
POOJIEMBI, IIeJIb KOTOPOTO BBISICHCHUE M COIMOCTABIICHUE PA3JIMYHBIX TOYCK 3PCHHSI, HAXO-
YKJCHHE MPABUILHOTO PEIICHMS CIIOPHOTO BOIIPOCA.

IIporpammy pa3zpadoraJi:

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

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

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

(xBajupUKAIHUA BBIMYCKHHUKA — MATHCTP)

KonecuukoBoit Upunoii AnekceeBHOM, miaBHbIM uHkeHepoM OO0 «TexHorpo-
eKT», KaHAWJaTOM TeXHUYECKHX HayK (Jajee Mo TEeKCTy PELEH3EHT), MpOoBe/ieHa PeleH-
3usi paboueit mporpamMmbl aucuurinHbl «lIpuknanunas matematuka» OITOIT BO mno nHa-
npasneanto 08.04.01 — «CtpoutenscTBo», HaMpaBiIeHHOCTH «CTPOUTENEHO-TEXHUIECKAs
JKcIepTH3a 00BEKTOB HEABMKUMOCTHY», «PedyHble U MoA3eMHBbIE TUAPOTEXHUYECKUE CO-
opyxenus» (maructp) paspaboranHoii B PI'BOY BO «Poccuiickuii rocymapcTBeHHbBIN
arpapubiii ynusepcuter — MCXA umenu K.A. TumupszeBay», Ha kadenpe «Cucrem aB-
TOMAaTU3MPOBAHHOTO MPOCKTHPOBAHUS U HMHXEHEPHBIX pacueToB»(paspadorumk — I[la-
muuBel;, Makcum CepreeBud, Io1eHT Kadeapbl «CUCTEM aBTOMATU3HUPOBAHHOTO MPOEK-
TUPOBAHMS I MHXCHEPHBIX PACUETOBY, KAHAUIAT TEXHUUYECKUX HAYK).

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

1. [IpenwsBnenHas pabouas nporpamMma IUCHUIUIMHBI «[IpukinagHas maremaru-
kay» (mamee mo tekcty I[lporpamma) coomeemcmsyem tpedoBanusm ®I'OC BO mno Ha-
npasiernio 08.04.01 — «CrpoutensctBoy. [IporpamMmma codeporcum Bce OCHOBHBIE pasjie-
TIBl, coomeemcmeyen TpeOOBAHUSAM K HOPMAaTUBHO-METOANYECKIM JOKYMEHTaM.

2. IlpencraBnenHas B IIporpamMme akmyansrnocms yueOHOM AUCHUILIUHBI B paM-
kax peanmmzanuu OIIOIT BO ue noonesxcum comuenuro — MACUUILIMHA OTHOCUTCS K 0051-
3aTeNbHOM yacTu yueOHoro mukna — b1.

3. IlpencraBnennsie B [IporpamMme yenu MUCITUTUIMHBI cOOmMEemcmeayiom Tpedo-
BaHusM ®I'OC BO nanpasnenus 08.04.01 — «CtpouTenbcTBOY.

B coorBerctBun ¢ Ilporpammon 3a mucuurumHon «lIpukianHas MareMaTHKa»
3akpereHo 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). [uciumuinna «[IpukimagHas MaTeMaTHKa» U
npencrasieHHas [Iporpamma cnocodna peanruszoeams ux B 00bSABIEHHBIX TPEOOBAHUSIX.

4. Pe3ynomamul 00yuenus, npeacrapieHnbsle B [Iporpamme B KaTeropusx 3HaTh,
YMETb, BIAJIETh coomeemcmeayiom crienuduke u coaepKaHUI0 TUCIHUIUINHBI U 0eMOHCHI-
PUPYION 803MOICHOCHIb TIOJTYYEHUS 3aBIIEHHBIX PE3YyJIbTaTOB.

5. OOmias Tpyn0€MKOCTh TUCIHIIIHHEI «[IpHuKiTagHas MaTeMaTnKa COCTaBIsIeT 3
3auéTHbIX eauuuipl (108 gacos).

6. Mudopmamms 0 B3aMMOCBSI3U U3ydaeMbIX TUCIHIUIMH W BOTPOCAM HCKIFOYe-
HUS JTyONUpOBaHMS B COJEPXKAHUM JUCLHMIUIMH coomeemcmeyem JeHCTBUTEIbHOCTH.
HuctmtummHa «[lpuknagHas mMateMaTHKa» B3aWMOCBSI3aHA C JPYTUMH JTUCIHUTLTHHAMUA
OIIOIT BO u YyeGnoro muana no HampasieHuto 08.04.01 — «CtpouTensCTBO» U BO3-
MOKHOCTh TyOJIIMPOBaHUS B COACPKaHUU OTCYTCTBYET. [I0CKOIBKY JAUCIUIUINHA HE TIpe-
TyCMaTpUBaeT HaJM4YUE CHEIHATIbHBIX TPEOOBaHMN K BXOJHBIM 3HAHUSM, YMEHUSIM U
KOMITETEHIIUSIM CTY/I€HTa, OHA MOKET SIBJISTHCS MPEAIIECTBYIOMEH Ui ClIeUANbHbBIX, B
TOM YHCJIe TPO(HECCHOHAIBHBIX JUCUUIUINH, UCTIONB3YIONIMX 3HAHUS B OOJIACTH MaTeMa-
TUYECKOT0 MOJEIUPOBAHUS B MPO(ECCHOHATBLHONW NESTEILHOCTH MarucTpa 1no JaHHOMY
HaIpaBJICHUIO MOATOTOBKH.




7. llpencraBnennas Ilporpamma mpenmojaraeT HCIOJb30BAaHHE COBPEMEHHBIX
00pa30oBaTeNbHBIX TEXHOJOTHM, HCIOJb3yeMble MpPHU pPEaNU3alUu pa3IUYHbIX BHUI0B
yueOHoil paboTsl. @opMbl 00pa30BaATENBHBIX TEXHOIOTUN coomeemcmayiom cnennuduke
JUCLUIUIAHBIL.

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

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

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

dopma NpoMeKyTOYHOIO KOHTPOJISI 3HAHUH CTYIEHTOB, IpexycMoTpeHHas [Ipo-
rpaMMOH, OCYIIECTBIISICTCS B (DOpME 3a4eTa uTo coomeemcnmayen CTaTyCcy TUCIUTUIHHBL,
KaK JUCLMIUIMHBI 00s3aTenbHONM yacTu ydyeOHoro nukia — bl ®I'OC nHanpaBieHus
08.04.01 — «CtpouTenbeTBOY.

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

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

13. MatepuaiibHO-TeXHUYECKOEe OOecledeHne JUCHUIUIMHBI COOTBETCTBYET CIIe-
ke aucuuIuimHbl «lIpukinagHas MaTeMaTHKa» W 00ECIeYrBaeT MCIOIh30BAHUE CO-
BPEMEHHBIX 00pa30BaTeIbHbBIX, B TOM YHCIE MHTEPAKTUBHBIX METOJIOB 00y4EHUS.

14. Mertoanueckue peKOMEHIAIMN CTYACHTAaM M METOAMYECKHE DPEKOMEHJIAINH
IperoiaBaTeNsiM Mo OpraHu3alMu OOy4eHHUs MO IUCIHUILIMHE AT IMPEJICTaBICHHE O
cnenupuke odydenus no aucuuiumHe «[Ipuknagnas MmaremaTukay.

OBIIUE BBIBO/IbI

Ha ocHOBaHMM NIpOBEIEHHOW PEICH3MH MOXHO CIeNaTh 3aKII0YCHHE, YTO XapaK-
Tep, CTPYKTypa M cojiepxkaHue padoueil mporpammbl aucuuiuinHel «Ilpukiagnas mare-
matukay» OIIOIT BO no nampaenennro 08.04.01 — «CtpouTenbcTBO». HANPaBICHHOCTH
«CTpouTeNnbHO-TEXHUYECKash dKCIEePTU3a OOBEKTOB HEIBHKHUMOCTH», «PeuHble U moju-
3eMHBIC THIPOTEXHUICCKUE COOPYKeHHs» (KBaTu(UKaIHs BBITYCKHUKA — MATUCTP), pa3-
pabotannas [TanuuBeny Makcumom CepreeBud, J01eHTOM Kadeapsl «CructeM aBTOMaTH-
3MPOBAHHOTO MPOCKTHPOBAHUS M WHKCHEPHBIX PAacUeTOBY», KAHJAMIATOM TEXHHUYECKHX
Hayk cooTBercTBYyeT TpeboBanusM ®I'OC BO, coBpeMeHHbIM TpeOOBaHHUSIM 3KOHOMMKH,
pBIHKA TpyJa W TO3BOJHUT NpH €€ pean3allii yCIIENIHO 00ecreynTh (OpMHUpPOBaHUE 3a-
SIBIICHHBIX KOMITETEHIIHH.

PenienzeHnr:
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KaHaAnaaT TEXHUYCCKHUX HAaYK

Konecuukona U.A., % /

«28» aBrycra 2024r.
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