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AHHOTALIUA

pabodeii mporpaMMbl Y4eOHOM TUCITUTUTHHEI
51.0.03 [IPUKJIAIHASI MATEMATUKA
JUTSl IOArOTOBKM MaructpoB 1o HarpasieHuto 08.04.01 - CtpoutenbcTBO, HaIMIpaB-
aeHHOCTH: CTPOUTENBHO-TEXHUYECKAs SKCTIepTU3a 00BEKTOB HEIBIYKUMOCTH

Heabio ocBoennst nucuMiuinHbl «lIpukinagHas MaTemMaTuKay SIBISETCS MOJy4CHHUE
00y4JaIUMHCS TEOPETUYECKUX 3HAHUM O METOJaX CUCTEMHOTr0 aHaJIu3a, IOCTPOSHUU Ma-
TEMAaTUYECKUX MOJENIEH U pealn3aliy UX B IMaKeTax MPUKIAJHbIX IPOrpaMM, OLICHKE Kadye-
CTBa MOJIEJIEN U UX NPUMEHEHHUIO B 00JIaCTH MPO(PEeCCUOHATBHON NEATENBHOCTH.

MecTo 1MCHUILVIMHBI B y4eOHOM miaHe. J(ucuumimna «lIpukiiagnas maremaTuka
BKJIFOUCHA B 00s3aTeNIbHBIM TepedeHb o0s3atenbHol yactu ®I'OC BO u peanusyercs B
cootBeTcTBUHU ¢ TpeboBanusaMu PI'OC BO u YuebHoro miana mo Hanpasienuro 08.04.01 —
CtpouTenbCTBO HaMpaBlIeHHOCTh «CTPOUTENBHO-TEXHUUYECKAsT IKcrepTu3a OOBEKTOB He-
JBUKAMOCTI.

TpeGoBanusi Kk pe3yJbTaTaM OCBOCHHMS JWCHUILIMHBI: B pPE3yJbTaTe OCBOCHUS
JTUCUUTUTAHBI (hopMupyroTcs ciaeayromue kommnerenuun: OIIK-1 (MEAnKaTOphl JOCTHKEHUS
OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4), OIIK-2 (unaukarop moctmwxkenus OIIK-2.1),
OIIK-6 (mamukarop poctwkenus: OI1K-6.3; OITK-6.4).

Kpartkoe cogep:xxanue JucuuIUIMHbL. JlucuuminHa BKIto4aeT pa3aen « CUCTEMHBII
aHAJIU3 U ONTUMH3ALMS IPOLIECCOB» B KOTOPOM HU3YUYAKOTCSI METOJIbI CUCTEMHOTO aHalu3a U
ONTUMU3AINHU, a TAKXKE METOJAbl NMPUHATUS PELUIEHUW B YCJIOBHUSAX HEONPEAENICHHOCTH;
pasnen «BeposITHOCTHBIE U IETEPMUHUPOBAHHBIE MOJEIN», B KOTOPOM M3y4alOTCsl MOJEIIN
JIMATIEPCUOHHOTO U PETPECCHOHHOTO aHAJIN3a U METOAbI YHCIIEHHOTO MOJICIUPOBAHUS.

OO0masi Tpy10eMKOCTh JUCHMIJIMHBI. 3 3a4eTHbIX eauHunbl wiu 108 dacos.
[IpakTrueckas MoaroToBKa HE MPEAYyCMOTPEHA

IIpoMexyTOUYHBIH KOHTPOJIb: 3a4€T BO 2 CEMECTPE.

1. lleans ocBOEHNSI AUCHUILIHHBI

Heabro ocBoenus nucuunaunbl «lIpuknanHas MareMaTtukay SBISETCS MOJTyYeHUE
00y4aronMMHCs TEOPETUYECKUX 3HAHUM O METOJaxX CHCTEMHOr0 aHaJN3a, OCTPOCHUU Ma-
TEMaTUYECKUX MOJENIEH U pealn3alyy UX B IAKeTax MPUKIIAJHBIX IPOrpaMM, OLIEHKE Kaye-
CTBa MOJIeJIell U UX MPUMEHEHHUIO B 00J1acTU MPpodecCuOHATbHON NeATENbHOCTH.

JUis TOCTHKEHHUS 1IeNIM B Kypce M3YyYeHHUs IUCUMIUIMHBI PEIatoTCs CIEIyIoIHe 3a-
nadu: — cOpMHUPOBATh MPEACTABICHUS 00 OCHOBHBIX KOMIIOHEHTaX KOMILJICKCHOW TUCIIUII-
auHbl «[IpukinaaHas MaTeMaTUKa»; PacKpPbITh MOHATHITHBINA anmapaT (pyHIaMEHTAIbHOTO U
NPUKIAIHOTO aCHEKTOB JUCIUIUIMHBI; C(OPMHUPOBATH HABBIKM pa0OTHI B MaKeTax, MpH-
KJIaHBIX MPOrpaMM, HH(POPMALMOHHBIX CUCTEMaX; 03HAKOMHUTh C METO/I0JIOTHEH KCIIEepH-
MEHTA U MOCTPOEHUS IMIIUPUUECKUX MOJIEIIEH.

2. MecTo IMCHUIVIMHBI B Y4eOHOM Mpoliecce

Hucuumvaa «lIpukiagnas MaTemMaTHKa» BKIIOYEHAa B 00s3aTENbHBIA TEpeyeHb
OI'OC muctumuuH 6a30BOM YacTH M peanu3yercss B cooTBeTcTBUU ¢ TpeboBanusmu OI'OC
u Yuebnoro mmaHa mno Hanpasieus 08.04.01 CrpouTenbcTBO HAaNpaBIEHHOCTD
«CTpouTeNbHO-TEXHUUECKAs HKCIIEPTH3a 00bEKTOB HEABMAKUMOCTHY. [10CKONIbKY U3yUueHue
JUCIUIUIMHBI HAauMHAETCAd B TIEPBOM CEMECTpe JOCTATOYHO 3HAHWE TaKUX JUCIUIUIUH
OakanaBpuara (crmenuanurera) kak «Martematuka» U «MH(pOpMaMOHHBIE TEXHOJIOTUU
(Mudopmatuka)». Jucuunnuna «[Ipuknaanas matemaTHka» MOXET ObITh OCHOBOHM s
HAMMCaHUs pa3/ieNioB BhIMYCKHON KBaJM(PUKATMOHHON PabOTHI.
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PaGouas InporpaMma JUCHUILINHBI «HpI/IKHa,Z[Ha}I MaTcMaTuKa» OJId MWHBAJIMAOB H
Jug ¢ OrpaHUYCHHBIMU BO3MOZKHOCTAMU 3J0POBbA pa3pa6aTLIBaeTc51 WHIUBHUAYAJIBHO C
yueToOM HCI/IXO(I)I/ISI/I‘-ICCKOF O Pa3BUTHA, MTHANBUYAJIbHbBIX BO3MOKHOCTEH M COCTOSIHHUS 310-
POBBS TAKHX O6yanOHIHXCH. Oco0eHHOCTRIO JAUCHOUIIINHBI ABJISICTCA MCIIOJIB30BAHHUC IICP-
COHAJIBHBIX KOMIIBIOTCPOB HA BCCX 3aHATHUAX U pa60Ta B IIPUKIIAAHOM IIPOTPpaMMHOM obec-
ICUYCHHUHN U T'OCYHAaPCTBCHHBIX 0azax JaHHBIX.

3. [lepeyenb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHs M0 TUCHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yIbTaTaMH 0CBOCHHS 00pa30BaTeJIbHOM
NPOrpaMMmblI

N3yuenve paHHOW y4eOHOW AMCHUIUIMHBI HaMpaBlieHO Ha (opMupoBaHue y 00Yy-
YAIOIIMXCSl KOMIIETEHIIUH, PEICTaBICHHbBIX B Ta0uIe 1.

4. CTpyKTYypa " coepkaHue TUCHUILTHHbI

O6muii 00beM aucuuiuinHbl coctaBisier 108 wacoB. KonraktHast paboTa ¢ mpenosa-
BaTeneM coctaBisier 12,25 wdaca. B kypce mpeaycMOTpeHO YTeHHE JICKIMA U TPOBEIACHHE
NPAKTUYECKUX 3aHATHHA Ha MEPCOHAJIBHOM KOMIIBIOTEPE, B TOM UHUCJE C MCIOIb30BAHUEM
CETEBBIX TEXHOJOTUM, pabOThl B MH()OPMALIMOHHBIX CUCTEMAX U MaKeTaX MPUKIAIHBIX IPO-
rpamMm. Bujtamu nmpoMeKyTO4YHOTIO0 KOHTPOJISI BBICTYIIAET 3a4ET BO 2 CEMECTPE.

4.1 PacnpenesieHue TPyA0EMKOCTH AUCHUILIUHBI IO BHAaM padoT
1o ceMecTpam

OO6miast Tpyn0EMKOCTh JUCHUILIAHBI cocTaBiseT 3 3ad.en. (108 gacoB), ux pacrpe-
JIEJICHHE TI0 BUIaM paboT U ceMecTpaM MpeICTaBlIeHO B Ta0IuIle 2.

Tabmuma 2
Pacnpe)IeJIeHne prHOéMKOCTH JUCHHUIIJIMHBI 110 BU/JIaM paﬁoT 1o ceMeCTpam
N TpynoémkocTn
Buj yueOHoit padoThI qac. P (}ZIeMech 1 | Cemectp 2
OO01mast Tpy10éMKOCTb TUCIUILIMHBI IO Y4€OHOMY IUIaHY 108/0 36 72
1. KonrakTHas pab6ora: 12,25 2 10,25
AynutopHas pabora 12,25 2 10,25
B mom uucne:
JeKyuu 4 2 2
Ipaxmuueckue 3anamus (113) 8/0 8
KOHMAaKmuas paboma Ha npomesicymounom konmpoine (KPA) 0,25 0,25
2. CamocTrosiTesabHas padora (CPC) 95,75 34 61,75
Koumponvnas paboma (noocomosxa) 20 20
camocmosmenvbHoe uzyuerue paz0enos, Camono02omosKa (npo-
pabomka u nosmopenue mamepuaia y4eOHuUKos8 u yueOHulx no- 71,75 34 37,75
cobutl, n0020MOBKA K eKYUAM U NPAKMUYECKUM 3aHAMUAM U
m.o.)
Iloozomoska k 3auemy (KOHMpOJv) 4 4
Bu npoMexyTOYHOTO KOHTPOJIS: 3a4yer




TpeOoBaHus K pe3yJibTaTaM 0CBOCHHS Y4eOHOM TUCIHUILIHHBI

Taomumna 1

CJIeJIOBaHUsI OOBEKTOB H MPO-

LIECCOB B 00JIACTH CTPOUTEIb-

CTBa U
KUJITHUIHO-KOMMYHAJIHHOTO
XO3SIHCTBaA

MPOBEICHHS CCIICIOBAHMUH, OTIpEICICHUE
MoTpPeOHOCTH B pecypcax

HOT'O pacrpe/Ie/icHus
pecypcoB

JIEJTA OTITUMAIILHOTO
pacnpezneneHus or-
paHUUYEHHBIX pecyp-
COB

Jr\[f;z thz)ri[e_ ConepmaHHe“ Kol 1 CoepaHme HHMKATopa A0CTHKS- B pesysnbrare n3yueHust yaeOHON TUCIUILTUHBI 00YJarOIINuecs TOJKHBI:
1 | Temmpm | KOMTETEHIME (nnum e€ yactn) HUSI KOMITETCHIUH (VTH ¢ YaCTH) 3HATh YMETh BIIAJIETh
1 |OIIK-1 |CnocobeH pemath OIIK-1.1 Bei6op ¢byHmameHTanpHbIX 3ak0- | MeTononorudeckuii uH- | [I[puMeHsTh cucteM- | MeTogaMu MOJCITUPOBAHHMS
3a7a49u MpOoQeCcCHOHATHHOMI HOB, OTHMCHIBAIOIINX U3Y4aeMbIi MpoIecc CTPYMEHTapHii UCCIIE0- | HbI aHAIN3 B UCCIIe- |CHCTEM
JIeSITeIbHOCTH Ha OCHOBE WM SBJICHUE BaHUIA JIOBAHHSIX
HUCIIOIb30BAHUA OIIK-1.2 CocraBiieHue MaTeMaTHIYECKON Buner MaTematnueckux | PazpabatbiBaTh Ma- HaBpixamu peanuzanum ma-
TEOPETHUECKUX U MO/IEJIH, ONMCHIBAOIIEH H3ydaeMBblii TIPo- Mojenei TEMaTHYECKUE MOJIE- | TEMaTUYEeCKUX MOJETEH B
NPAaKTUYECKUX OCHOB, MaTe- | IeCC WM SBJICHUE, BEIOOP U 00OCHOBAHUE JIM TIPOLIECCOB U CHUC- | IPUKIIATHOM IIPOrPAMMHOM
MaTHYIECKOTO armapaTa I'PaHUYHBIX 1 HAYaJIbHBIX YCIOBHHA TEeM obecriedeHNH
(byHIaMeHTaIBHBIX HAYK OIIK-1.3 Ouenka anekBaTHOCTH pe3yibTa- | Kputepuu amexBatHOCTH | DOpMYyTHUpPOBAThH MeTtoaamu onpeeacHus
TOB MOJIETUPOBaHUs, HOpPMyITUPOBAHHE MaTeMaTUYECKUX MOJIe- | IPEAJIOAKEHUS 110 UC- | KPUTEPHEB MPOBEPKH afeK-
MIPEIIOKESHUH IO UCTIONB30BAHUIO MaTeMa- | Jiel MTOJIF30BAaHUIO pe- BaTHOCTH MAaTEeMaTHUECKIX
TUYECKOW MOJIeNN JIJIs pEIlIeHUs 3a/1a4 3yJlbTaTOB MOJICTHN- | MOJelneit
pohecCHOHAIBHON JesITeTbHOCTH pOBaHUsI
OIIK-1.4 IIpumeHeHNEe TUITOBBIX 33/1a4 T€O- | MeTOoAbl TMHEHHOH | PaspabarkiBath or- HaBrsikamu peanuzarum or-
pyuu oITUMHU3AIUU B l'[pO(beCCHOHaHLHOﬁ HEJIMHEWHOU OITUMHU3a- TUMU3AIUOHHBIC MO- | TUMU3AILIMOHHBIX MOﬂeHeﬁ
JIeITeIbHOCTH o eI Ha IIK
2 |OIIK-2. |CnocobeH aHAIN3UPOBATH, OIIK-2.1 Cbop u cucremaTm3anus HaydHo- | Madopmarmmonnsie cuc- | @opmuposats monc- | MeTomamu crucTeMaTH3auu
KPUTHYECKHU TEXHUYECKON HH(OPMALIUH O paccMaTpu- TeMBI 1 6a3bI JAHHBIX KOBBIE 3aIIPOCHI uHpOpMAaIH
OCMBICITUBATh U TIPEJICTaB- BaeMOM OOBEKTE, B T.4U. C UCIIOJB30BAHUEM | OTpaciieBoil nHpopMma-
TATH UH(POPMAIIHIO, OCYIIECT- | HH(POPMAITHOHHBIX TEXHOJIOTHI UH
BJIATH NOMCK HAYYHO-
TEXHUYECKOM
uHpOpMaImy, mpruodpeTaTh
HOBBIE 3HaHUS, B TOM YHUCIIE C
IIOMOIIIBHKO I/IH(I)OpMa]_II/IOHHbIX
TEXHOJOT U
OIIK-6 |Cmocoben ocymectBusats uc- | OIIK-6.3 CocraBneHne mporpaMMBbl st [Mpuanumer ontumans- | PazpabareBaTe Mo- | Peanm3oBeIBaTh Moaenn

pacnpereneHus pecypcoB Ha
MK

OIIK-6.4 CocraBiieHue Ij1aHa UCCIIEI0BA-
HUSA C IOMOIIBIO METOI0B (DAKTOPHOTO aHa-
m3a

OCHOBBI ()aKTOPHOTO
aHaJn3a

[InanupoBats 3KcrHe-
pUMEHT

OO0pabaTbIBaTh SKCIIEPH-
MEHTaJIbHbIE JaHHBIE




4.2 Conep:xaHue QUCIHUNINHBI
Tadomuma 3

TemaTnyeckuil NUIaH y4eOHOW AU CIUIIIHHBI

AynutopHast | Bueaynu
HaumeHoBaHue pa3/iejioB M TeM IMCUUIJIMH Beero abdorTa TOpPHAas
(YkpynHEHO) J | II3 | IKP | paGora

CP
Pa3nen |. CucTeMHbBIii aHAJIN3 U ONTUMU3ALUS
NPOLECCOB
Tema 1. CuctemHbIil aHanu3 17 1 16
Tema 2. Mojaenn npuHATHS PEIICHHH B yYCIOBUSX OIpe- 19 1 18
JICICHHOCTH 1 HEONPEAEICHHOCTH
Bcero 3a 1 cemectp 36 2 34
Tema 1. CuctemubIil anam3 13 1 12
Tema 2. Mojaenu NpUHATHS PELIEHUN B YCIOBUSIX OIpe- 17 3 14
JICJICHHOCTH U HEONPEACIEHHOCTH
Pa3nes |1. BeposiTHOCTHBIE H JeTePMUHUPOBAHHbIE
MOJ1eJH
Tema 1 JlucniepcMOHHBIN U pErpecCUOHHBIN aHAIIN3 24 1 3 20
Tewma 2. YnciieHHOE MOICTMPOBAHUE 13,75 1 1 11,75
KonraktHas paboTa Ha MPOMEKYTOYHOM KOHTPOJIE 0,25 0,25
(KPA)
IloaroroBka K 3a4eTy 4 4
Bcero 3a 2 cemecTp 72 2 8 | 0,25 61,75
Hroro no nucuuninHe 108 4 8 0,25 95,75

Pa3nen |. CucremMHblii aHAIU3 U ONTHUMH3ALMS NPOIECCOB
Tema 1. CucTeMHbIN aHAIN3

Jlexyus 1.Cucmemuulii nooxoo 8 ucciedosarusix. CHCTEMHBI aHalI3 KaK METOJ CUCTEM-
Horo noaxoxa. [lonstue cucremsl cornmacao MCO 9000:2000. ITpuHumnsl uccneqoBaHUsL CUCTEM.
CTpyKTypHpOBaHHUE, CUCTEMHOCTh M UACHTHU(UKAIMS, a0CTpakius u dopmanuzamusi. CHCTEMHBIH
MOAXO0J KaK METOAOJIOTHs CHEUaIbHOr0 HaydHOro no3HaHusa. CucteMHblil aHanu3. Knaccel cuc-
TeM. OCHOBHBIE CBOWMCTBA CHUCTEMBI: IEJICHANPABICHHOCTbD, CII0XKHOCTb, JIETUMOCTb, IIEJIOCTHOCTD,
MHOT000pa3ue JIEMEHTOB U pa3lindyue WX MPUPOAbI, CTPYKTYPHUPOBAHHOCTD. ['pajanus cuctem mo
cioxkHocTtu U maciraly. [lonsitue cpensl. [Iporiecc B3anMo1eCcTBHS CpeIbl M CUCTEMBI.

Ipaxmuuecroe 3anamue 1. Knaccugukayus cucmem. BxogHsle u BbIXOAHBIE CBsi3u. Pac-
MUpeHHas Kiaccuukamus cucrteM (IIPOCTHIE/CIOXKHBIE, 3aKPBIThIE/OTKPBIThIE, pedIIeKTOP-
HbIe/pedIeKCUBHBIC, IETEPMUHUPOBAHHBIC/BEPOSATHOCTHBIE, CTAaTHYECKUE/IMHAMUYECKUE, JHC-
KpeTHBIE/HENpephIBHbIE). Perienne 3a1ay o caMoCTOSITENbHOM KiIacCU(PHUKAIMU CUCTEM, OIpejie-
JIEHUIO BXOJHBIX U BBIXOJHBIX CBA3EH MEXIY CUCTEMOU U cpeoil. B3auMoCBs3b Cpellbl U CUCTEMBI.
[ToBenenue cucremol. [lapametprr coctosiausl. mpuMepbl. CBONWCTBA CHCTEMBI, BEIpA)KaeMble B UH-
CJIOBBIX XapaKTEpUCTUKaX. 3aJayd IO OINPEACNICHUI0 CUCTEMbl M Cpebl, CTENEHHU JeTaIN3aluu
AJIEMEHTOB CHUCTEeMBI. JleTanu3amus (B TOM 4YMCIIE HA TIPUMEpax) CBOMCTB CHUCTEMBI: PaBHOBECHE,
YCTOHYUBOCTH, 3((HEKTUBHOCTh, HAICKHOCTD, aanTalllsl, CAMOOPTaHU3AIIHS, JKU3HECTIOCOOHOCTb.
MopenupoBaHue OTKPBITBIX CHCTEM B MPUKIAJHBIX TakeTax. MeToIonorus MOJACIUPOBAHUS OT-
KpbIThIX HH(popMarmonHbix cucteM ARIS. TpeboBanus k anmapaTHoMy obecnieuenuro. MuTepderic
¥ BO3MOYKHOCTH MPOTrpaMMbl. BO3MOKHOCTH UMUTAITMOHHOTO MOJICTUPOBAHUSI.
Tema 2. Mozeny NpuHATHS PEIICHUHN B YCIIOBUSIX ONPEICIEHHOCTH U HEONIPEACIIEHHOCTH

Jexyua 2. Mamemamuueckue mooenu ucciedosanus cucmem. Iloctpoenrne 0000IMEHHON
MOJIeNIM KaK OCHOBHas MpOoLEAypa CUCTEMHOTO aHanu3a. [IpoBepka aieKBaTHOCTH MOJEINIEH, aHAN3
HEONPEIeTEHHOCTH M YyBCTBUTEIHHOCTH. Kiaccudukarus MaTeMaTHYeCKUX MOJIENICH U 3Tarbl UX




paspabotku. llenn mMareMaTH4eCKOro MOAETUPOBAHUS U TPeOOBaHUS K MOJEISIM. DTambl MaTeMa-
TUYECKOT0 MOJENUpPOBaHMs. Buibl MaremMaTnueckux Mozene no ¢popme npeacTaBiIeHus, XapaKTe-
py Mozenu. JIoCTOMHCTBA M HEAOCTATKU TEOPETUUECKUX M IMIUPUUECKUX MOJEIIEH.

Teopemuxo-ueposvie moodenu. Knaccupukanust urp. AHTOTOHUCTHYECKHE U HEAHTOTOHH-
cTudeckue urpbl. beckoanuuuonusie urpel. Teopema ¢on Heiimana. beckoanunuonnsie UTpbl IBYX
JMI] ¢ HYJIeBOI cyMMoil. CBeleHne UTPHI K 3a/1a4€ JIMHEHHOTO IPOrpaMMUPOBAHHUS.

Ilpakmuueckoe 3anamue 2. Mooeau onmumuzayuu. JIMHEHHBIC MOJICIIH IPUHATHS PEIICHUI
B YCJIOBUSIX ONPEJEIIEHHOCTH MPU HAJIMYUU OrpaHuueHuil. Mojenb pacrpeneneHusi orpaHuueHHbIX
pecypcoB. TpancnopTHeie 3agaun. Mojenn ynpaBiieHHs 3allacaMu.

Ilpakmuueckoe 3anamue 3. beckoanuyuonnvie uepol. AHanu3 miatexxHeix Marpuu. Onpene-
JIEHUe MUHMMAaKca, MakCUMUHA. [IouCK cennioBoil TOUKY, BEPXHEW U HUKHEW 1IeHBI UTphl. Pemenue
UTPBI B CMEHIAHHBIX cTpaTerusx. Peanuzaius Mojieneil B 3J1€KTPOHHBIX Ta0IHIIAX.

Ilpaxmuueckoe 3ansamue 4. Jxkcnepmuvle memoowvl npunamus pewenui. UHquBuayanbHas v
rpynmnoBas 3kcrepTusa. BelOop 3KCnepToB MpH NPOBEACHUN SKCIEPTU3bl. DBPUCTHUECKHUE METOIbI,
OCHOBaHHBIC Ha 3aKoHaX JOTUKH. CyObEKTHBHBIM METOJ] OIICHOK C BBIIBKCHHEM TUIIOTE3. DBPH-
CTUYECKHUE METOJbl aHaIM3a. AHAIUTUYECKUM MepapXUdyecKuid mpouecc. Meroa monapHoro cpas-
Herns. KoadduimenTs cormacoBaHHOCTH SKCNIEPTOB. MaTpHIIbI MOMAPHBIX CPABHEHUIA.

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

Jlexyus 3. /fucnepcuonnulii u pecpeccuonusiii ananu3. OcHOBBI (pakTOpHOrO aHanu3a. AHa-
JUTUYECKas CTaTUCTHKA BbIOOpOK. Llenu nucnepcMoHHOro aHainu3a W UCIHOJb3YEMblE KPUTEPHUH.
perpeccuoHHbli aHanu3. [lapHas u MHo)kecTBeHHas perpeccus. OmpezneneHue kod(hPHUIMEHTOB
perpeccuu 1 CTaTUCTUYECKUE OLIEHKH KauecTBa ypaBHEHUH. [IporHo3sl.

Ipaxmuueckoe 3anamue 5. Obpabomka sxcnepumenmanvhsvix 0anueix. OnucarenpHas cra-
TUCTUKA BBIOOPOYHBIX JAHHBIX. BbIUMCIEHHE TOYEYHBIX U MHTEPBAJIBHBIX XapakTepuctuk. Ilo-
CTPOEHUE JTOBEPUTEIIbHBIX UHTEPBAJIOB ISl CPEIHETO NP 3aJaHHON BEPOSITHOCTH.

Ipakmuueckoe 3anamue 6. Ocnoswl pakmopnoco ananusa. Peepeccuonnviii ananuz. Pabora
¢ makeToM «AHanu3 AaHHbIX». ONHO- M ABYX(aKTOPHBIN AucriepcHoHHBIN aHanu3. [IpoBepka ru-
II0TE3 O PABEHCTBE CPEAHMUX M JUCIEPCHM IBYX HOpPMaJbHBIX I€HEPAJIbHBIX COBOKynHocTed. Cra-
TUCTUYECKAs] 3aBUCUMOCTD CIIy4alHbBIX IEPEMEHHBIX.

Perpeccuonnsie Moaenu. IlocTpoeHne ypaBHEHUI NMAapHOM M MHOYKECTBEHHOW PETPECCHUMU.
ITpoBepka kadecTBa ypaBHeHHd. [IpoBepka nmpuemMieMoCcT METO/la HaUMEHbIINX KBaapaTos. IIpo-
THO3BI IO PETPECCUOHHON MOJIENU U UX KA4eCTBO.

Tewma 2. YuclieHHOE MOICIUPOBAHUE

Jlexyus 5. Yucnennoe pewenue cucmem ougpgpepenyuanvhvix ypagneHuu. AHanu3 1eTepMu-
HUPOBAHHBIX CUCTEM C MOMOILBIO AU (epeHInaNbHBIX YPaBHEHUN WM UX cucTeM. Bo3aMokHOCTH
AQHAJIMTUYECKUX METOJOB PELICHUs. Y CTOMYMBOCTD pPEIICHUN. YNCIEHHbIE METO/IBI PEIICHUN: Me-
TOJI TTOCIIEIOBATEIbHBIX MPUOIKEHUH, METOI KOHEUHBIX pa3HOCTEH, METO/I KOHEYHOI'O JIEMEHTA.
CX01MMOCTb U YCTONYHUBOCTh YUCIECHHBIX METO/IOB.

Ipaxmuuecxoe sanamue 1. [Ipuxknaonoe npocpammuoe obecnedenue O peanru3ayuu Ma-
memamudeckux moodeneu. O030p BO3ZMOXKHOCTEH MAaKETOB MAaTeMaTHYECKOIO MOJEIHUPOBAHUS

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

4.3 JlekiIMU ¥ NIPAKTUYECKHE 3aHITUSA

Tab6mauia 4.
Conep:kaHue JeKUMid M IPAKTHYECKUX 3aHATHIA
®opmupyemast Buna Ko
Ne u nHanme- KOMIICTECHIIUA KOHTPOJIbLHO
Ne Ne u Ha3BaHuUe JeKUUM U -BO
HOBaHMeE pa3- (uHaIMKATOP ro
n/m NPAKTHYECKOr0 3aHATHUS ya-
J1eJI0B, TeM AOCTHKEHUS MeponpusTH |
KOMIIeTEHIIUH) s




dopmupyemasi Bun Koxn
Ne u Haume- KOMMeETEeHIUSs KOHTPOJIbHO
Ne Ne u Ha3BaHue JieKIUH U -BO
HOBaHHUe pa3- (MHaUKATOP ro
n/n NMPaKTHYECKOr0 3aHIATHUS ya-
1eJI0B, TeM JMOCTHKEHU S MeponpHsTH |
KOMIIETEHI[MH) s
1 Pazjnen 1. CucteMHBbIH aHAJN3 M ONTUMU3AIUA TPOLIECCOB 6
Tema 1. JI 1. CucreMHBIN TOAXO B OIIK-1 (OIK-1.1) 1
CucreMHbIi WCCJICTOBAHMSIX
aHaJM3 13 1 Knaccudukarust cuc- OINK-1 (OIK-1.1) | Ycrasii onpoc | 1
TEM. Juckyccus
Pewenue una.
3a/1a4
Tema 2. Mo- | JI 2. MaremaTuuecKue Mo- OIIK-1 (OIIK-1.2, 1
JeNnd  TPUHS- | IS UCCIICIOBAHUS CHCTEM. OIIK-1.4)
THs peuieHui | TeopeTuko-urpoBbie MoJie-
B YCJOBHSX | U
omnpenenenHo- | I13 2. Mogaenn onTuMH3a- OIIK-1 (OIIK-1.2, YcrHbli onpoc 1
CTH W HEOmpe- | uu OIIK-1.4), OIIK-6 Pemenue tu-
JIeJICHHOCTH (OIIK-6.3) MOBBIX 3a1a4
Pewenue ung,.
3a1a4
I13 3. beckoanuIOHHbBIC OIIK-1 (OIIK-1.2, Pemenne tu- 1
HTpBI OIIK-1.4) TMOBBIX 33134
13 4. DxcniepTHBIE METOBI OIIK-1 (OIIK-1.2, Perenue - 1
IIPUHSATHUS PELICHUI. OIK-1.3) TIOBBIX 33124
2. Pasjen |1. BeposiTHOCTHBIE U 1eTEPMHUHHPOBAHHBIE MOJIEJIH 6
Tema 1 JI 3. JlucriepCHOHHBIN U per- OIIK-1 (OIIK- 1
JIMCTIepCHOHH | PECCUOHHBIN aHaIn3. 1.2, OIIK-1.3),
y OITK-2 (OIIK-
b 1 2.1) OIIK-6
PErpeCCUOHHBL (OIIK-6.4)
# aHamms I13 5. O6paboTka skcrepumen- | ONK-1 (OMK- | Vernwiit onpoc | 1
TAJIBHBIX JaHHBIX. 1.2), Huckycens
OINIK-2 (OIIK- Perenue unm.
21) 3aaa4
OITK-6 (OIIK-
6.4)
13 6. OcHoBHI pakTOpHOTO ana- | OIIK-1 (OlK- | Vcrueii onpoc | 2
nu3a. PerpeccuoHHbli aHamus 1.2, OIIK-1.3), | Pemenne Tn-
OINK-2 (OIK- TIOBBIX 3a1a4
2.1) OIIK-6
(OITK-6.4)
Tema 2. JI 5. YucnenHoe perieHue Crc- OIIK-1 (OIIK- 1
YucneHnHoe TeM auddepeHnnaIbHbIX ypaB- 1.2, OIIK-1.3)
MOJICTUPOBAaH | HEHUM.
ue I13 7. IlpuknagHoe mporpamm- OINK-1 (OIIK- | Vernsiit onpoc | 1
HOE o0ecredueHue I peann3a- 1.2, OIIK-1.3)
[[MU MAaTEeMaTUYECKUX MOJeNei

4.4 Hepequb BOIIPOCOB AJIA CAMOCTOATEC/IbHOI'0 U3YUYCHUA TUCIUILJIMHBI

Tabauia 5
IlepeyeHb BONPOCOB /151 CAMOCTOSTEIBLHOI0 M3YYEHUS TUCIUTIIMHBI



Ne paznena u
TeMBbI

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB VIS CAMOCTOSITEJILHOTO
U3y4YeHHust

Pasznea |.

CucTeMHBII AaHAJN3 U ONTUMU3ALMS IPOLECCOB

Tema 1. CucremMHBbIi
a”HaJIN3

Merononornyeckuii 1 IPUKIAOHOW MHCTPYMEHTApHUH HCCIEAO0Ba-
HUM. [IpUYMHHO-CIIECTBEHHBIN MOJIX0/, CUCTEMHBIM IMOJIXO0J, CH-
TYallMOHHBIM TOAXO0J, IpOLEcCHbId Moaxoa. CHCTEMHBIM aHamu3
KakK MeToJ1 cucteMHoro noaxoja. Ilonstue cucremst cornacao MCO
9000:2000. . Bxoanble ¥ BBIXOAHBIE CBSI3U. PacmmpenHas kiaccu-
¢dbukamus cucteM (MPOCTHIC/CIOKHBIC, 3aKPBITHIC/OTKPHITHIE, ped-
JIEKTOpHbIe/peIIeKCUBHBIC, JIE€TCPMUHUPOBAHHBIC/BEPOSTHOCTHBIE,

CTaTHYeCKUE/ TMHAMUYECKHE, TUCKPETHbIE/HEMPEPHIBHEIE).
OIIK-1 (OITK-1.1)

Tema 2. Mopgenu
MPUHATHS PEIICHUN
B YCIIOBUSIX OIpejie-
JICHHOCTH W HEOII-
peIeIeHHOCTH

[TpuamMnel uccnenoBanusi cucreM. CTPYKTypUpOBaHUE, CHCTEM-
HOCTb M uaeHTu(ukanus, adcrpakiuus u Gopmanuzanus. [loustue
MOJIeTM U O0IIHe KIIacChl Mojenei (n3oMop¢HbIe, TOTUMOP(HEIE).
Cum0Omo3 Mojenei (CTpyKTypHbIe, KuOepHeTHueckue). MaTemaTu-
YyecKas MOJICNIb IPUHSITHS PEIICHUH KaK COBOKYITHOCTh pealln3allv-
OHHOHW M OIICHOYHOW CTPYKTYp. JloCTOMHCTBA W HENOCTATKH TeOpe-
THUYECKUX W SMIMPHUYECKUX Mojened. MaremaTtuyeckass MOJEb
NPUHIATHUS PEIICHUH KaK COBOKYMHOCTh DPEaTH3allMOHHONW U Olle-
HOYHOUM cTpyKkTyp. WHIMBHIyanpbHas W TPYIIOBas SKCIEPTHU3A.

Bp160p 3KCHepTOB MpH MPOBEACHUU DKCIEPTU3bl. OIIK-1 (OIK-1.2,
OIIK-1.3, OIIK-1.4) OIIK-6 (OIIK-6.3)

Pazgea Il.

BCPOHTHOCTHBIC H JCTCPMUHHUHPOBAHHBLIC MOACTH

Tema 1 Jlucnepcu-
OHHBIM M perpeccu-
OHHBIN aHAIN3

Koppensanus u koBapuarus. Cratuctuyeckas 3Ha4uMoCTh Kodpdu-
LIMEHTa Koppessiuuu. Buael koppensunu. Perpeccnonnsie moaenu.
IToctpoeHne ypaBHEHMII NApHOM M MHOYKECTBEHHOW PpErpeccuu
Meron HanMEHBIIMX KBAaApaTOB. ['€TepOoCKeAaCTUYHOCT OCTATKOB.
[TpoGnemMbl MyJIbTHUKOUIMHEAPHOCTH B MOJIENSAX MHOXECTBEHHOU
perpeccuu. OIIK-1 (OITK-1.2, OIK-1.3), OIK-2 (OIIK-2.1), OITK-6 (OIIK-
6.4)

Tema 2. Uuciaenuoe
MOJICIUPOBAHNE

AHann3 EeTepPMUHUPOBAHHBIX CHCTEM C TMOMOIIBIO AuddepeHin-
aJbHBIX YPABHEHHUI WJIM UX CHUCTEM. METOJl KOHEYHBIX JIEMEHTOB.
Meto KOHEUHBIX pa3HocTel. OIK-1 (OIIK-1.2, OIIK-1.3)

5. O0pa3oBaTte/ibHbIE€ TEXHOJIOTUHU

WNuTepakTuBHOE OOydeHHE O0OECIeYnBacT B3aMMOIIOHUMAHUE, B3aWMOJICHCTBHE,
B3anMooboraiieHrue. IHTepakTUBHBIE METOJUKHA HU B KOEM Cllydae HE 3aMEHSIOT yueOHbIN
MaTepual, HO CIIOCOOCTBYIOT €ro Jy4IIeMYy YCBOCHHUIO U, YTO OCOOCHHO Ba)kKHO, POPMUPY-
10T MHEHUSI, OTHOIIICHHUSI, HABBIKH TTOBECHHUS.

Tab6auia 6

HpI/IMeHeHI/Ie AKTUBHBIX 1 HHTCPAKTHBHBIX 06p33OBaTeJ'ILHl>IX TEeXHOJIOT Uil

Ne HaumeHoBaHMe MCIOJIb3YeMbIX AKTUBHBIX H HHTEPAKTHB-
Tema u popma 3anaTHs o
n/n HBIX 00Pa30BaTENbHBIX TEXHOJIOTHI
1 CucreMHbIN aHATN3 JI | IlpesenTanus (nH(MDOpPMAITMOHHO-KOMMYHHUKAITMOHHOE 00Y-
YEHHUE).
I13 | IIpo6nemHoe oOyueHue (AMCKYCCHs, peleHrne WH.3a/1a4)
2 Monenu npuHATHS JI | [Ipesentanus (nH(MDOPMALMOHHO-KOMMYHHUKAIIHOHHOE 00Y-
pEIICHUH B YCITOBUAX YeHue).
ONPENIETICHHOCTH U I13 | [IpoGnemHoe 0Oy4yeHne (IUCKycCHUs, pelIeHNe UH.3a7a4)
HEONPEIeTICHHOCTH
3 JlycriepcuoHHEBIN 1 JI | lpesenTanus (nHMDOPMAIMOHHO-KOMMYHHUKAIIHOHHOE 00Y-
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Ne

HaumeHoBaHMe HCIIO/IBb3YeMbIX AKTHBHBIX H HHTEPAKTHB-
Tema u popma 3anaTHSA

n/n HbIX 00pa30BaTeJbHBIX TEXHOJIOTHI
perpeccuoHHbIN aHa- YEHUE).
JIU3 I13 | IIpoGaemuoe oOyueHue (AMCKyCCHs, PEIICHUE HHI.3a/1a4)
4 YucnenHoe MoeIn- JI | IlpesenTanus (uH(DOpPMAIIMOHHO-KOMMYHUKAITMOHHOE 00Y-
poBaHue YEHHUE).
I13 | KoHTekcTHOE 00yUueHue.

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

HTOTraM O0CBOCHUA NTUCIHHUIIJINHBI

6.1. TunmoBbIe KOHTPOJIbHBIE 3aJaHUS HJIM UHbIe MAaTEPUAJIbI, HE00X0AUMbIE
JJISL OLlCHKH 3HAHUI, YMEHUI U HABBIKOB M (MJIHM) ONBITA AeATEJIbHOCTH

Bonpocsl 1J1 yCTHOTO onpoca

Pasnen |. CucteMHBIl aHAIN3 U ONITUMHU3AINAA IPOIECCOB

Tema 1. CucrteMHBIN aHAINU3

[lepeuncnuTh CBOMCTBA CUCTEMBI U IPUBECTH IPUMEPDI
[TpunIHT SKBU(GUHATBHOCTU U €T0 0COOEHHOCTH
CymHOCTh CUCTEMHOTO MOAX0/1a B UCCIEOBAHUSX.
Pacmiupennas kinaccuukaius CUCTEM.

[IpuHIUITBI UCCIIETOBAHUS CUCTEM.

Hepapxus nener CUCTEMBI.

CymHOCTh CUCTEMHOTO MOAXOAA.

Metonosorusi CACTEMHOI'O aHalM3a U €0 LEu.

Pasnen |. CucTeMHBIN aHAIU3 U ONITUMHA3AINAA IIPOIECCOB

Tema 2. Moaeny OpuHATAS PEIIEHUN B VCIOBUIX OMPEACIEHHOCTA U HEOIIPEACICHHOCTH

Kiaccel Moieneit B McCIeIOBaHUSX.

[lepeunciuTh HEIM MATEMATUYECKOTO MOJAEITUPOBAHHS.
OcHoBHBIEC TpeOOBaHUS K MATEMATUYECKUM MOJICIISIM.
DTanbsl MAaTEMaTUYECKOTO MOJICTUPOBAHMUSL.

Bunpl MaTematrdeckux Mojenel o opme mpeacTaBicHusl.
Bunsl Mozenei o xapakrepy MOJEIH.

Paspnen |l. BeposaTHOCTHBEIE M A€ TEPMUHUPOBAHHBIE MOJIEIIHU

Tema 1 JlucriepCHOHHBIA U PETPECCUOHHBIN aHAIN3

3aKoHbI pacrpeesieHus CIy4yalHbIX BEIHYHH.

OnucaTenbHas CTAaTUCTUKA CIyYalHBIX BEIHYUH.

Brruncienne abcoytOTHBIX 4acToT.

BrlunciieHne OTHOCUTENBHBIX YaCTOT.

Bunbl cTOXacTHYECKUX MOJEIIEH YIIPABICHUS 3allacaMu.
Oco0eHHOCTH MapaMeTPUUEeCKUX KPUTEPHUEB MPOBEPKHU TUIIOTES
Kputepuii xu-kBagpar

Oco0eHHOCTH HeTlapaMeTPUUECKUX KPUTEPHUEB MPOBEPKHU TUIIOTES
CpaBHeHue BHIOOPOK € moMoIIbio Kputepust CThIOACHTA.
Oc00EeHHOCTH 3MIIUPUYECKUX HCCIEIOBAHMM.

[TonsiTHe TecTUPOBaHMS, IPUMEPBI.

JlocTOMHCTBA M HEIOCTATKU TEOPETHUECKUX MOJIETIEH.
JlocToMHCTBA ¥ HETOCTATKU SMIIMPUYECKUX MOJIEIICH.
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Pazzen |l. BeposTHOCTHBIEC U IETEPMUHUPOBAHHBIE MOJCIU
Tema 2. YucneHHoe MOJIEIMPOBaHUE
— Ilpumep IMHENHHOTO ypaBHEHHUS B YACTHBIX MPOU3BOIHBIX
— Ilpumep n1uHENHHOTO OOBIKHOBEHHOTO (P PEepEeHINaTBLHOrO YpaBHEHUS
— Kak 3azarorcst rpaHMYHBIE YCIOBHS
— Uro Takoe cuctemMa KOOPAMHATHBIX (DYHKIIMIA
— UYro Takoe kpaeBas U CMELIaHHAsA 3a4a4a.
— Yro Takoe pa3HOCTHas cXxeMa.
— Yro Takoe ceTka.
— llonsiTue ceTouHon PyHKIUU.
— Uro Takoe mabioH pa3HOCTHOTO ONepaTopa.
— KoHeyHO-pa3HOCTHBIE aHAJIOTH MPOU3BOIHBIX.
— OcHoBHbIe Bo3MOkHOCTH TTaketa MathCad.
— OcHoBHbIE BO3MOXHOCTHU ntakeTa AnSYS.
— OcHoBHbIe Bo3MokHOCTH Taketa STAR-CCM+
— OcHoBHbIE BO3MOXHOCTH TTaketa FLOW-3D.
Ilpumepvl munoewix 3a0au
Pazzen |. CuctemMHbIN aHANKM3 M ONTUMHU3ALNS IIPOIIECCOB
Tema 2. Mojenu OpuHATUS PEIIEHUHN B YCIOBUSAX ONPEAEICHHOCTH U HEONPEIeAEHHOCTU
3aoaua 1. CocTaBUTh MAaTEMATUUYECKYIO MOJIENb, peanu3oBath ee Ha [IK u pa3paborarts on-

TUMAaJIbHBIN IIJIaH MPOU3BOJICTBA. 3aBOJI POU3BOIUT 2 THIIA MPOIYKIMH, HCIIOIB3YET MPU 3TOM 3
BUJa pecypcoB. O0beM ckiiaza rotroBoil mpoaykuuu 60 TouH. Haiftu Takoil miaH BelITycKa mpo-

JTYKIAH, TIPH KOTOPOM MPUOBLIL MPEIINPUITHS OYJIET MAKCHMAIILHOM.

IToka3arens PacxommalT Pacxon Ha 1 T ipo- | Exxemecsiunblii 3a-
MPOAYKIIMH A nykiuu B 11ac ChIpbsI, T

Coipbe 1, T 0,6 1,1 60

Coipbe 2, T 0,8 0,9 40

Cripbe 3, T 0,3 0,8 30

[Tpu6sL1b OT Mpomax 1 3000 3900 -

T THIC.pyO

3adaua 2. JIng nocTaBUIMKOB (TYHKTHI MOTPY3KH) W MOTPEeOUTENCH OAHOPOIHBIX T'PY30B
(TTYHKTBI pa3rpy3KH) U3BECTHO KOJUYECTBO I'PY30B, UMEIOIIUXCS Y MOCTABIIMKOB U O0BHEMBI
MOCTaBOK noTpedutensm. OnpeneneHbl KpaTyailiie pacCTOSHUS MEXTY TyHKTaMH TPaHC-
nopTtHOU cetu. COCTaBUTh ONTUMAJIbHBIN TUIAH NEPEBO3OK.

S

3aoaua 3. PemiTh UTPy B CMEIIAHHBIX CTPATETUAX TIPH 3aJJaHHOMN TUIATE)KHOM MaTpHUIIE
bl | b2 |b3 | b4
al 4 3 2| 5
a2 -2 51/ -1| 4
a3 -3 2| -3 6
3aoaua 4. OnpenenuTh COTIACOBAHHOCTh MHEHUH IKCIIEPTOB B METO/IC MAPHBIX CPABHEHUI
CJI0’KHOCTH pealn3aluy MOJIeJIeH B MaKeTaxX YUCIECHHOI0 MOJEINPOBAHUS

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

Pazgen Il. BeposTHOCTHBIC U JIeTEPMHUHUPOBAHHBIC MOICIH

Tema 1 /IlucnepCHOHHBINA U PETPECCHOHHBIN aHAIN3

3aoaua 5. t-xpurepuit CThIOICHTA IS 3aBUCUMBIX BBIOOpOK. TpybomnpoBoa umeeT 11 peMOHTHBIX
ydacTtkoB. KosinuecTBO aBapuilHBIX BBIE30B 3a I'0Jl 10 CaHAIlUU TPYyOOIPOBOJIa U Yepe3 roj Mocie
ee MpOBEJEHUS MPUBEACHO B Tabmuie. PaznuyaroTcs M 4MciIO aBapuHHBIX BBIC3JIOB IO M MOCTE
caganuu?

1 25 |22
2 23 |25
11 |20 |20
3aoaua 6. [IpoBepuTHh BOCIPOU3BOIUMOCTh OIBITOB TT0 KpUTepHio baptierra
Ne cepun onbITOB 1 onbIT 2 OIBIT 3 ombIT 4 onbIT
1 85,2 83,8 86,4
2 92,7 90,5 89,8 93,4
3 76,4 74,3 77,9

Ilpumepwl 3a0au 0na KOHMpPOALHOU padomol

KOHTpOJ’IBHaH pa60Ta BKJIIOYAET 5 WHAUBUAYAJIIbHBIX 3a/1a4 I10 BApHaHTaM. HOMep BapuaHTa 1npea-
CTaBJIsIeT co00M cymMMy JBYX MOCJIEIHUX LU(p B HOMEPE 3a4ETHOW KHUXKKHU CTyAeHTa. KOHTpoIib-
HYHO pa60Ty CTYACHTBI BBIIIOJHAOT HA MEPCOHAIBHOM KOMIIBIOTEPC. OTuyer 10 pa60Te JOJI2KCH
MPEACTABISITH COO0M (pailyibl ¢ BHIMOTHEHHBIMY 33a4aMu {7151 TpUBEIEHHBIX CTATUCTUYECKUX JaH-
HBIX MOCTPOUTH YPABHCHUC napHoﬁ pPEerpe€CCruu U BBIIIOJIHHUTD CTaTUCTUYECKUM aHAJIM3 €ro KauecT-
Ba, BKJIIO4YaA MPOBCPKY IMPAaBOMCPHOCTH MPUMCHCHUA MCTOJJda HAMMCHBIINX KBAAPATOB.

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

Bonpocel k ouckyccuu

Pasnen |. CucreMHBIN aHAJINM3 U ONTHMH3AIHS IIPOLIECCOB
Tema 1. CucTteMHBIN aHAIN3

[IpeumyriectBa W HEOOCTAaTKU TMOAXOJOB K HCCIEIOBAHUIO cucTeM: [IpuduHHO-
CJIEZICTBEHHBIN MOJIX0/1, CACTEMHBIN MOAXO0Jl, CATYallHOHHBIN MOAXO/I, TPOLECCHBIN MOAXO/.

Hackonpko Mozens cucTeMbl MOXKET OBITh OOOOIIEHHOW MPHU BHITIOJIHEHUN CHUCTEM-
HoTro aHanu3a? OT yero 3aBUCUT YPOBEHb 00001IeHUsA?
Paznen |l. BeposiTHOCTHEIE M IEeTEPMUHUPOBAHHEIE MOJCIIH
Tema 1 JIucnepCHOHHBIA M PETPECCHOHHBIN aHAIN3

Kakune MeTopr oTOOpa ydliie IPUMEHSTH JIJIs UCCIEOBAHUI: BOJOTIOTPEOICHUS K HU-
JIOTO WJIM MPOMBIIINICHHOTO palioHa, ToKa3aTesel KauecTBa BOJIbI B BOJJOMCTOYHHKE, CIIPOCa
Ha OyTBUTUPOBAHYIO YUCTYIO BOIY?
Ipumepovl unousudyanvuvix 3a0ay

Paspnen |. CucTeMHBIi aHAJINM3 U OOTUMHA3AIMS IPOLIECCOB
Tema 1. Cucremsublii ananu3 KnaccudumupoBaTh 00BEKT UCCICIOBAHUN KaK CUCTEMY MPHU
3aJIaHHBIX 1EJISIX UCCIIECIOBAHMUIA.

Ne [enn MonenupoBaHMs

1 HccnenoBanus MIIaHUPYIOT BBITIONHUTD C 1I€ITbIO BEISICHEHHS IPUYHUH HU3KON MPUOBLITH
MIPOU3BOACTBEHHOI' O MPEATIPHSTHS.

2 HccnenoBanus IIaHUPYIOT BBIIOIHUTD C 1I€IbI0 BELSICHEHHS NPUYKH HU3KOH NPUOBLIH
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TPaHCIIOPTHOT'O NMPEANPHUITHS.

3 HccnenoBanns mIaHUPYIOT BHIITONHUATE C ETHIO BRIACHEHUS MPUYMH HU3KOH MPUOBLTH
TOPrOBOTO PEAIPHUATHSI.

4 HccnenoBanus MIaHUPYIOT BIMOJHUTG C IO BRISCHEHUS MPUYMH HU3KOH NMPUOBUIA HAy4HO-
MIPOM3BOACTBEHHOT' 0 MPEANIPUSTHS.

5 CocTaBUTh MOJIETh MaTEPHAIHHBIX BXOJIOB-BBIXO/IOB JJIsi CHCTEMEI BBICIIET0 00pa30BaHuUs

6 CocTaBHUTh MOJIETh HEMATEPHATBHBIX BXOJOB-BBIXOJIOB JIJIsl CHCTEMBI BBICIIIETO 00pa30BaHM

7 HccnenoBanus miIaHUPYIOT BEIOIHUTE C €TI0 BBIACHEHHS MPUYMH HU3KOH yCIIEBaeMOCTH B
rpymnne. KnaccubuumpoBaTh CTYASHYECKYIO TPYIITY KaK CHCTEMY.

Pazzen |. CucteMHbIN aHANKM3 ¥ ONTUMU3ALINS TIPOIIECCOB
Tema 2. Mojieny NpUHATHS PELICHUN B YCIOBUSAX ONPEACICHHOCTH U HEONPEACICHHOCTH
CdopmupoBath ¢ MOMOIIBI0 T€HEpATOpa CIyYaHBIX YUCEN BBIOOPKY CIpoca C pacmpeje-
nenuem Ilyaccona mpu 3ajaHHOM MapameTpe A U ciy4dailHOM pacceumBaHuu a. Jyig 3amas-
HBIX M37epkeK Xxpanenus B (pyO/nens 3a en.) u uznepxkek nedunura H (py6/nens 3a en.)
HaWTU ONTUMABHBIN 00BbEM 3amaca Mo MHTETrPaIbHOM KPUBOU cripoca U GYHKIMH IJIOTHO-
CTH YOBITKOB.
Pazzen |l. BeposTHOCTHBIEC U IETEPMUHUPOBAHHBIE MOJICIN
Tema 1 /IlucnepCuOHHBINA U PETPECCUOHHBIN aHAIU3

Ha odumuansnom caitite Poccrara HaliTW naHHBIE 32 HECKOJBKO JIET, BBITIOJIHHUTH

OIIMCATCIIbHYIO CTATUCTUKY U IIOCTPOUTH TUCTOIpaMMYy CICAYIOMICTO ITOKA3aTCIIA:
Ne | CratucTrueckuii IoKa3aTenb
1 | Xumuuasele yenosus B PO. Beck BeTxmii 1 aBapuiHBIN KWJIMIIHBIN (OH, MITH. M

16 | naHHBIC MO paclpeneNeHuI0 NCHCTBYIOINX CTPOUTENBHBIX OPraHU3aUi 10 YUCIEHHOCTH padoT-
HUKOB 1 (popmMam coOCTBEHHOCTH «JlMHaMUKa JJOJM YaCTHBIX MpeanpusiTuii MOCKOBCKO# 00IacTH B
00BEME CTPOUTEIILCTBA

IIpumepHbIN epevYeHb BONPOCOB, BBIHOCUMBIX HA IPOMEKYTOYHYIO aTTe-
CTAIHIO (324€T) 10 HTOTraM OCBOEHHS TUCIUTLINHBI
«IIpukiagHas MaTeMaTHKA»
JIuneliHble MOENIN IPUHATHUS PEIICHUN IPU HAIMYUU OTPAHUYEHUN.
Teopus urp. OCHOBHbIE IOHSTHSL.
Knaccudukanus urp. [Ipumepsi.
AHanu3 miatexxHbIX MaTpuil. CMelIaHHbIe CTPATEervH.
beckoanuuuonHas urpa IByxX UTPOKOB C HYJIEBON CyMMOM.
MeTto1bI MOKCKA CEUIOBBIX TOYEK. BO3MOXKHbBIE BapHaHThI PELLICHUS UIPHI.
[ToHsiTHE TUCTIEPCUOHHOTO aHAJIN3A.
O6uacTh NpUMEHEHHs] OJHOPAKTOPHOTO AUCIEPCUOHHOTO aHAIU3A.
OO6nacTh NPUMEHEHUS U UCTIONB30BAaHUE JIBYX(AKTOPHOTO AUCIIEPCHOHHOTO aHAIH3a
0€3 MOBTOPEHHIA.
10. O6nacTh MpUMEHEHUS U UCTIOJIb30BaHUE JIBYX(DAKTOPHOTO NUCTIEPCHOHHOTO aHaIHN3a
C TIOBTOPEHUSIMHU.
11. TTapHsI1ii ABYXBBIOOPOUHBIH t-TECT I CPETHUX.
12. JIByxBBIOOpPOYHBIH t-T€CT C OAMHAKOBBIMH JUCTIEPCUSIMH.
13. IByXBBIOOPOYHBIi {-TECT C pa3NIUYHBIMU JUCTIEPCUSIMH.
14. Mogens mapHoii perpeccun u TpeOOBaHUS K €€ TOCTPOSHHUIO.
15. ToyeuHble OLIEHKH BBEIOOPKH
16. UnTepBanbHOE  olleHMBaHWe. JloBepUTENbHBIM HMHTEpBal M JIOBEpUTEIbHAs
BEPOSITHOCTH JJIsl CPEJIHETO 3HAUCHUSI.
17. Beruucnenue ko3¢ punnentos koppensauuu [upcona.
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18. IIpoBepka cTaTUCTUYECKOM 3HAUMMOCTH K03 duumenta koppesuu [lupcona

19. Monens napHOM TUHEWHOU perpeccuu

20. TpeboBaHUs K MOCTPOSHUIO MOICIIN TAPHOHN JIMHEWHON perpeccun
21. Onenka mapamMeTpoB YpaBHEHHUS TAPHOUW JTMHEHHOMN perpeccuu.
22. CyurHocTh METO/Ia HAMMEHBIIIUX KBAJPATOB.

23. ['omocKkegacCTUYHOCTD U I'CTCPOCKCIACTUIHOCTE OCTATKOB B MOJCIIN JIMHECUHOM per-

peccun.
24. ABTOKOppETSIUs B MOJIENN JIMHEHHON PEerpecCHH.
25. InTepBaibl MpoOrHo3a no JMHEHHOMY YpaBHEHHUIO PErPECcCU.
26. Henuueitabie perpecCHOHHbBIC YPaBHEHUS.
27. Jluneanu3anys B HEJIMHEWHBIX PETPECCUSX.

28. O160p (aKTOPHBIX MPU3HAKOB MPU MOCTPOSHUU MHOKECTBEHHOM perpeccuu.

29. 33,[[3‘11/1 MHOXCCTBCHHOT'O KOPPCILINUOHHO-PECTPECCCHUOHHOT'O aHaJIn3a.

30. [TonaTre MyIBTHKOJUTMHEAPHOCTH U CIIOCOOBI €€ YCTPaHEHHUSI.
31. MeToBI AKCIEPTHOTO OI[CHUBAHMSI.
32. MeTo1 monapHOTo CpaBHEHHUS.

6.2. Onucanne noka3areje 1 KpUTepUeB KOHTPOJISI yCIIeBAeMOCTH,

OIIMCAHHC IIKAJ OICHUBAHUA

HJ’IH KOHTPOJIAI YCIICBACMOCTHU HMCIIOJIB3YCTCA TpaauIHMOHHAA CHUCTEMaA KOHTPOJIA U
OLCHKH YCIICBAEMOCTH CTYIACHTOB:. OOJI’KHBI OBITH MMpCaACTaBJIICHbI KPUTCPHUHN BBICTABJICHUSA

OLCHOK II0 CUCTEMC «3a4CT», KHEC3AYCT».
KpnTeplm OIICHUBAaHMUA pE3yjabTaToB oﬁyquI/m

Tabmuia 7

Kputepun onieHuBaHus Ha 3a4eTe

3auer

3aCIy’)KUBACT CTYACHT, OCBOUBIIHI 3HaHWA, YMCHUA, KOMIICTCHIINU U TCOPETUYC-
CKHi MaTepuall 0e3 HpO6CHOB; BBITIOJIHUBIIHM BCE 3aaHusd, MPEAYCMOTPECHHBIC
y‘-Ie6HBIM IJIAaHOM Ha BBICOKOM Ka4Y€CTBCHHOM YPOBHE; IPAKTUYCCKUC HABbIKU
HpO(i)CCCI/IOHaJ'IbHOFO IMPUMCHCHUA OCBOCHHBIX 3HaHUH C(I)OpMPIpOBaHLI.

3aCIIY’KMBACT CTYACHT, NPAKTUYCCKHU IMOJTHOCTBIO OCBOMBIITHIM 3HaHUs, yMCHUA,
KOMIICTCHIIUU U TeOpeTI/I‘{eCKI/Iﬁ MaTcpuall, y‘le6H]':>Ie 3agaHus HE OLICHCHBI MaK-
CHMAaJIbHBIM YHCJIOM 6ann013, B OCHOBHOM C(i)OpMHpOBaJ'I IMMPAKTUYCCKUC HABBIKU.

3aCIy’KMBAET CTY/IEHT, YACTUYHO ¢ IpoOeTaMyu OCBOMBILNHN 3HAHUS, YMEHHUS,
KOMIIETEHIIMH U TEOPETHUECKUI MaTeprai, MHOTHE yuyeOHbIe 3aaHusl TNO0 He
BBINOJIHUIL, JINOO OHU OLIEHEHBI YUCIIOM 0a/UI0B OJIM3KUM K MUHUMAJILHOMY, He-
KOTOpBIE TPAKTUUECKHE HaBbIKU HE CPOPMUPOBAHBI.

3a4€T

3aCIy’)KUBACT CTYACHT, HC OCBOHBIIIHHI 3HAaHUA, YMCHHA, KOMIICTCHIIMN U TEOpC-
THYCCKHUU Marcpuall, y‘-I€6HI>IC 3aaHus HE BBIMMOJIHUII, ITPAKTUYCCKUC HABBIKU HE

c(OpMHUPOBAHBI.

HEC3a4CT

7. YueOHO-MeTOAMYECKOEe U MH(OPMALIMOHHOE o0ecnevyeHne TUCITUTIINHBI

7.1 OcHOBHas JauTEpPaTypa

1. Tony6ea H.B. MaremaTrndyeckoe MOJEIMPOBAHUE CHUCTEM M TPOIECCOB. YueOHOE
nocobue. M.: Uzn-Bo Jlane, 2016, 192 c. Dnexrponusiii pecypc. Joctyn uz 9bC

«JTauby https://e.lanbook.com/book/76825?category=916&publisher=905

2. Cuexxo B.JI. CoBpeMeHHbIe cITOCOOBI 00paObOTKH JAHHBIX THAPABINYECKOTO IKCIIe-
pumenTa : Monorpadus / Cuexxko Bepa Jleonnnosna . — M. : PTAY-MCXA, 2015.
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https://e.lanbook.com/book/76825?category=916&publisher=905

140 c. ( 5 9K3., MOTHOTEKCTOBAS JEKTPOHHAS BEPCHS JOCTYITHA HA caiiTe OMbInoTe-
ku PTAY-MCXA http://library.timacad.ru/elektronnyy-katalog).

7.2 JlonoJIHUTEeJIbHASA JIUTEPATypa

Bockob6oitnukoBa F0.E. Dxonomerpuka B EXCel: mapHbIe 1 MHOYKECTBEHHBIC perpec-
CHOHHBIC MojienH. YdeOHoe mocodue. M.: Uza-o Jlans, 2018, 260 c. DnekTpoHHbIH
pecypc. Hoctyn u3 9BC «JIanp»
https://e.lanbook.com/book/108319?category=916&publisher=905

[TaBnoBckuit B.A., Hukymenko /[.B. BeluncnurensHas ruipoguHamuka. Teopetu-
yeckue ocHOBBI. M31-Bo Jlanb, 2018, 308 c. DnekTponHslil pecypc. Joctyn u3z 9bC
«JIanpy https://e.lanbook.com/book/103064?cateqory=916&publisher=905
l'onermes A. U. Pacuer 6amok Ha ympyroM OCHOBaHMM ¢ IpuMeHeHuem DBM :
YyebHo-MeToaMUYecKkoe mocodue / Anekcanap MiBanosud ['ombimieB . — 2-e u3 ., me-
pepad. u qon . — M : MI'VII, 2007 . — 41 c. (24 3x3.)

7.3 HopmaTuBHBIE PABOBbIE AKTHI

149-®3 O6 undopmaimu, WHOOPMAIIMOHHBIX TEXHOJOTUSAX U O 3alIuTe WHpOpMa-
uH. [DeKTpoHHbIH pecype]. — Peskum mpoctyma: http://www.consultant.ru/ (Joctym
CBOOO/THBIN)

8. [lepeyenb pecypcoB HH()OPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH

«AHTEpHET», HEOOXOAUMBIX JIJI OCBOCHUS TUCIIUILIMHBI

Peectp denepanbHBIX rOCy/apCTBEHHBIX MH(OPMAIIMOHHBIX CUCTEM
http://rkn.gov.ru/it/register/ (OTKpBITBI TOCTYII)

OdunmanbHBIA CalT NMEKTPOHHOM Hay4dHOUM Ombmmorexu https://elibrary.ru/ (moctyn
CBOOOTHBI)

OdunmanpHbiii caliT cmyx0b1 ['ocynapcTBenHoil cratuctuku Poccuiickoit denepa-
uu http://gks.ru (oTKpBITBIN TOCTYII)

OdunmaneHbiii caldT pazpaborunka Ansys https://www.ansys.com/ (OTKpBITBIN JTOC-
TyI)

Od¢unnanbHbIii cailt pa3paboTunka STAR CCM+
https://www.plm.automation.siemens.com/global/ru/products/simcenter/STAR-
CCM.html (moctym cBOGOHBII)

9. [lepeyeHb NpOrpaMMHOro odecrevyeHuss 1 HHPOPMANMOHHBIX CIPABOYHBIX

cucreM (IIPU HEOOXOAMMOCTH)

[IpoBeneHue 3aHATHII OCYIIECTBISETCS B ayAUTOPHUAX, 00OPYIAOBAHHBIX MEPCOHATb-

HBIMU KOMITIBIOTCpAMH, 06L€Z[I/IH€HHBIMI/I B JIOKQJIbHYIO C€Th C BBIXOJOM B MHTCPHET C 00s1-
34TCIIbHBIM HAJIMYUEM IMPOCKTOPA IJII BO3MOKHOCTHU IMOKa3a HpG?;CHTEILIPIﬁ H DKpPaHa.

Tabnuma 8
IlepeyeHb MPOrpaMMHOro obecneyeHms
H
Ne AUMEHOBAIME HanmenoBanue Tun I'on
pasaena yuyeOHoit ABTOp
n/n NPOrpamMmbl NPOrpamMMbl pa3padoTku
AMCUUIIMHBI (MOYJIs1)
1 |Bce pa3gensl Power Point o0yyaroras Microsoft |2007 u no3gHee
2 |Bce paznensl MS Office pacyeTHasi Microsoft |2007 u no3aHee
3 |Bce paznensl Internet Explorer |mouckoBas Microsoft |2007 u no3nHee
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https://e.lanbook.com/book/103064?category=916&publisher=905
http://www.consultant.ru/about/software/systems/#build

10. Onucanue MaTepuaJbLHO-TEXHUYECKOH 0a3bl, HEOOXOTUMOM ISt
OCYIIeCTBJICHHS 00Pa30BaTEJIbLHOT0 MPoIecca MO TUCHUILINHE

Tabmuma 9
Cgenennsi 00 00ecne4eHHOCTH CIIENNAIN3UPOBAHHBIMHU AYIUTOPHUSAMH,
Ka0uMHeTamu, JJabopaTopusiMmmu

HanmMeHoBaHMe crielIUAJIBHBIX MO-

MeIeHU 1 moMeneHui aJag caMmo- | OCHALIEHHOCTE CIeHAJLHBIX IOMEIeHu U moMellie-

CTOATEJIbHOI pa6oThI (Ne yueOHOTO HM 1J151 CAMOCTOATEJIbHOM padoThl
Kopnyca, Ne ay1MTopuu)

Ne29 ITepconanbublii komnbroTep 32 mwt. (MHB. Ne
(yn. bompmas Akagemuueckas, nom | 210134000001134; 210134000001192;210134000001193;
44, ctp. 3), aya. 203 yuednas nabo- | 210134000001194;210134000001195; 210134000001196;
pamopusi, yueonas ayoumopusi ons | 210134000001197;410134000000590; 210134000001181;
epynnogulx u unousudyanvrulx kon- | 210134000001182;210134000001183; 210134000001184,
cynomayut, yueonas ayoumopus oaa | 210134000001185; 210134000001186:210134000001187;
meKyuje2o KOHmpoJisi U NPOMedC)- 210134000001188; 210134000001189; 10134000001190;
mounou ammecmayuu, nomewenue | 210134000001191; 210134000001168; 10134000001169;
0J151 CAMOCMOSIMENbHOU Pabomvl 210134000001170; 210134000001171; 10134000001172;
210134000001173; 210134000001174; 10134000001175;
210134000001176; 210134000001177; 10134000001178;
210134000001179; 210134000001180)
CNet Switch CNSN-1600 2 mt (MHB. Ne
410134000000196; 410134000000196)

bubmmoreka um. H.U. XKenesnosa UwuranbHbii 3ai1. 12 KOMIIBIOTEPHBIX MECT C JIOCTYTIOM B

(JIucrBennmyHas ayes, A. 2 k.1, koM. | anekTpoHHbid karanor [IHB u MaTepHer.
133)

KoMHaThl caMOIIOITOTOBKH CTYJICHTOB
B OOIIIEKUTHIX

11. MeToauueckue PEeKOMEeHIaAlUMA CTYACHTAM 110 OCBOCHHUIO JTUCHUILINHDbI

OO6yuenue no puctumiauHe «[IpuknagHas MmareMaTuka» 1aeT 3HAHUS O METO/IaX CHC-
TEMHOI'0 aHaju3a, IMOCTPOCHMM MAaTEMaTHYECKHX MOJCNIEH M peaIn3allHd UX B IaKeTax
NPUKIAIHBIX TPOrpaMM, OLIEHKE KayecTBa MOJeliel U UX MPUMEHEHHIO B 00JacTH mpodec-
CHOHAJIbHOHN JEATEIbHOCTH. YUUT MOMCKY HCTOYHMKOB M OLIEHKE HEOOXOIMMOM Il 3TOro
uHpOpMAIMH, COBPEMEHHBIM METOIMKAM MPUKJIAJHBIX HCCIeI0BaHHM, aHaIU3y, HHTEpIIpe-
Tallu U OLICHKE MOJIYYEHHBIX pe3yibTaToB. OOyueHHe MpernoaraeT u3yuyeHue cojepxa-
HUSI y4eOHOW JUCIUIUTMHBI Ha ayJUTOPHBIX 3aHATUAX (JIEKIUAX M MPAKTUYCCKUX 3aHATHUAX),
aKTUBHO-TBOPYECKYIO CAMOCTOSITENIbHYIO Pa0OTy CTYJEHTOB B Yachl, OTBE/ICHHBIE Ha CaMO-
CTOSITENIbHYIO pa0OTy B MEPHOJ U3YUYEHHUS Kypca.

AKTHBHO-TBOpPUYECKHH MOAX0A K paboTe ¢ y4yeOHBbIM MaTepHalioM Ha JIEKUUAX U
NPAaKTUYECKUX 3aHATUAX OOYCIIOBIIEH KaueCTBOM CTYACHTA K 3TUM (popMam 3aHSATHH B Iie-
PHOJ CaMOCTOSTENILHOM paOOThl, aKTUBHBIM Y4aCTHEM B OOCYKIACHUU BOIPOCOB U PEIICHUH
3a/1a4 Ha 3aHATUAX. B 3THX 1ensx 3a1auu, BBIHOCUMBIE JJI PEIICHUS Ha MPAKTUYECKUX 3a-
HATHSX, JOJDKHBI OBITH TITYOOKO M3YYEHBI, IPOAYMAaHbl, IPOAHATM3UPOBAHBI U MPEICTaBIe-
HBI B KOHCIIEKTax B BUAE (HOpMYT U MOENEH B MEPHOJ CAaMOCTOATENbHON paboTsl. Camo-
cTosITeNbHAsl paboTa CTyJEHTAa SBJISETCS BaXKHBIM BHJIOM yueOHOU paboThl B Y HUBEPCHUTETE.
OCHOBHBIMH BHAaMHU CaMOCTOSITEJIbHON BHEAYJUTOPHON pabOThI MO Y4eOHOW NUCHUILIMHE
«IIpuknannas MaTeMaTHKa» SBISAIOTCS: CAMOCTOATENIFHOE YIITYOJICHHOE M3y4YeHUE Pa3/IesioB
y4eOHOH AMCLHUIUIMHBI C TIOMOILBIO PEKOMEHIOBAHHOM JINTEPATYpbl, THTEPHET-PECYPCOB, T0-
BTOpPEHHUE U J0pabOTKa U3JI0KEHHOTO Ha 3aHATHSAX MaTepuaa, cOOp UCXOAHBIX JAHHBIX TS
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CTaTHUCTUYECKOI'0 aHalin3a JioMa B II100ajJbHOM CeTH, MOBTOP pelIaeMBbIX 3a/1ay JJOMa, CaMo-
CTOSTENBHYIO PabOTy ¢ MPOrpaMMHBIM OOECIIEUeHHEM, MTOATOTOBKY K KOHTPOJILHOM paboTe
U TIOJITOTOBKY K 3a4€Ty.

[ToaroroBka k 3avery. K 3aduery HEOOXOAMMO TOTOBUTCS II€JICHANPABICHHO, PETY-
JSIPHO, CUCTEMATHUECKH U C TIEPBBIX JIHEH 00ydeHus 1o JqaHHou nucuurinHe. [lombiTka oc-
BOUTH JUCIUIUIMHY B IEPUOJI HEMOCPEACTBEHHOM MOATOTOBKH K 3a4eTy Kak IpPaBUIIO, ObI-
BaeT MaJIo MPOAYKTUBHOM U HedPekTuBHON. B camom Havase u3ydeHus: yaeOHOU TUCIIUII-
JIMHBI TO3HAKOMbBTECH CO CIEAYIONIEH y4eOHO-METOIUYECKON JTOKYMEHTAIUe: Mmporpam-
Mot 1o yuebHol aucuuminHe «llpukiagHas MaTemMaTHKa»; MepeyHeM 3HAHUM, HABBIKOB U
YMEHHU, KOTOPBIMU CTYACHT JIOJKEH OBJIAJIETh, COCTABOM KOMIIETEHIINM, KOTOPBIMH HEOO-
XOJIUMO BJIAJIETh IO OKOHYAHUM M3YYEHUS Kypca; TEMATUYECKUM IUJIaHOM U JIOTUKOW H3Y-
YeHMs] TUCHUIUIMHBI; TUTAHAMM JIEKIMHA M MPAKTUYECKUX 3aHATUH M THUIIAMU pPellaeMbIX
NPUKIIAIHBIX 3aJ]a4; OpraHu3alreil KOHTPOJIbHBIX MEPOIPHUATHI 10 MPOBEpKe TEKYIIEeH yc-
MEBAEMOCTH; PEKOMEHIOBAHHOMN JTUTEPATYpO U HHTEPHET-PECYpCaMHU; IEPEUHEM BOIIPOCOB
0 MOATOTOBKE K 3a4eTy. TO MO3BOJUT C(HOPMHUPOBATH YETKOE IpecTaBlieHne 00 oobeMe
U XapakTepe 3HAaHUN M YMEHUU, KOTOPHIMHU HaJo OynIeT OBIajeTh Mo aucruiuinae. Cucre-
MaTHUYECKOE BBIMOJHEHUE YICOHOU pabOThl Ha TaOOPATOPHBIX 3aAHATHUSAX MTO3BOJUT YCIEIIHO
OCBOUTH JUCIUIUIMHY U CO3/1aTh XOPOIYI0 0a3y JUIs clayu 3a4eTa.

Buabl 1 popmMbl 0TPAOOTKH NPONYIIEHHBIX 3AHATHH.

CryzneHT, NpOMyCTUBLIMI 3aHATHS, 0053aH NMPUHECTH KOHCHEKT MO0 MPOMYIIEHHON
JIEKIIMY WIHA NIPAKTUYECKOMY 3aHATHIO.

12. MeToanveckue peKOMEHAALMH NMPenoaaBaTessiM o0 OPraHu3anun 00ydeHust
10 TUCIUILJINHE

3aHATHSA TO JUCIUIUTMHE MPOBOAATCS B CIECIYIOMUX (popMax: JIGKIIUA M TpaKTHYe-
CKHe 3aHATHS. BaXXKHBIM MOMEHTOM NPU OOBSICHCHHH TEOPETHUECKOT0 Marepuana K mpak-
TUYCCKOMY 3aHSATHIO SIBIISCTCS TPETYNPEKJICHUE MACCUBHOCTH CTYJICHTOB W OOCCIICUCHUE
AKTHBHOTO BOCIIPUSATHS i OCMBICIICHUS UMM HOBBIX 3HAHHM.

Omnpenensoniee 3HaYCHUE B PEIICHUU ATOW 3a/1a4d UMEIOT JBa JUIAKTHYCCKUX YC-
JIOBHSI: BO-TIEPBBIX, CAMO HM3JIOKEHUE MaTepuaia IMeJaroroM J0DKHO OBITh COACpPKATEIb-
HbIM B HayYHOM OTHOIIICHUH, KMBBIM W HMHTEPECHBIM IO (opMe; BO-BTOPHIX, B Mpollecce
YCTHOTO H3JIOKEHHS 3HAHWH HEOOXOAUMO MPUMEHSATH OCOOBIC IMEJarornyecKue MPUEMBI,
BO30Y)KIAIONIUE MBICIIMTEILHYI0 aKTHBHOCTH CTYJECHTOB W CIIOCOOCTBYIONIUE IMOJJIEpKa-
HUIO0 X BHUMaHUsA. OJMH U3 3TUX MPUEMOB — co3z0aHue npoobremnou cumyayuu. CaMbIM
MPOCTHIM B JJAHHOM CJTydae SBJISETCS JOCTATOYHO YETKOE ONpPEIe/ICHHEe TEMbl HOBOTO MaTe-
puana " BBIICIICHUE TEX OCHOBHBIX BOIPOCOB, B KOTOPHIX HAJICKHUT Pa300OpaThCs CTYJICH-
TaM.

Ipaxmuyeckue 3ausamusi pa3BUBAIOT HAYYHOE MBIIIJICHUE U PEeUYb CTYACHTOB, TIO3BO-
JSIOT TMPOBEPUTHh MX 3HAHUS, B CBS3U C UYEM BBICTYMAIOT BAKHBIM CPEICTBOM JIOCTATOYHO
ONepaTUBHON 0OpaTHOW CBsA3M. /[ yCHEIIHOH MOATOTOBKH K JIA0OPATOPHBIM 3aHATHSAM
CTYJICHTY HEBO3MOXXHO OTPAaHUYMTHCS CIyIMIaHWEM BBOJHOTO MaTepuana. Tpedyercs mpe-
BapUTElIbHAs CaMOCTOSITENbHAs paboTa CTYACHTOB IO TeMe IIaHupyeMoro 3aHsaTus. He
MOJKET OBITh M peur 00 3((HEKTHBHOCTH 3aHSTHHA, €CIIM CTYJICHTHI MPEABAPUTEIBHO HE TTO-
paboTaroT HaJ KOHCIEKTOM, YYCOHHMKOM, yueOHbIM TTocOoOrMeM, YTOObI OCHOBATEIHHO OBJIa-
NeTh Teopuei Bompoca. MHTepakTuBHOEe oOydeHHe oOecreynmBaeT B3aWMOIOHMMAHWE,
B3aMMOJICHCTBUE, B3amMooboraimieHne. HTepakTUBHbIE METOJUKA HU B KOEM cllydae He
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3aMEHSIOT JICKIIMOHHBIN MaTepua, HO CIIOCOOCTBYIOT €T0 Jy4IlIeMy YCBOSHHUIO H, YTO OCO-
OCeHHO Ba)XKHO, (POPMUPYIOT MHEHUSI, OTHOIIICHUS, HABBIKH TIOBECHMsI. MIHTepaKkTHBHBIC Me-
TOJIBI IPUMEHSIOTCS KaK Ha JICKITUSAX, TAaK U HA TPAKTUICCKUX 3aHATHUSIX.

IIpesenmayuu ¢ UCNONIL308aHUEM PASTUYHBIX BCNOMO2AMENLHBIX CPeOCm8 ¢ 00CyHc-
Oenuem. VICTIONB3YIOTCS pa3jMyHBIC BCIIOMOTATENIBHBIC CPEACTB: JOCKA, KHHUTH, BHICO,
Calbpl Il KOMITBIOTEPOB M T.M. VHTEpaKTUBHOCTh 00ECIEYMBACTCS TPOIIECCOM IOCIIE-
JIYIOIIETO 00CYKIECHUS.

Obpamnas c6:13b - AKTyanu3aius MOTYYCHHBIX HA JICKIIUU 3HAHUH IyTEM BBIICHE-
HUS pEaKIUy YIaCTHUKOB Ha 00CYKIaeMbIC TCMBI.

Juckyccus ot natuHCcKoro «discussion» (paccMOTpeHHe, UCCIIEI0BAHME): CIIOCO0 Op-
TaHW3allid COBMECTHOU JCSITEILHOCTH C IENbI0 MHTCHCH(PUKAIIMN TIPOIecca MPUHATHS pe-
IICHUS B TPYIIIE; METOJI aKTUBHOTO OOYYCHHs, OCHOBAaHHBI Ha IyOJMYHOM OOCYKICHUU
poOJIEMBI, IIeTTh KOTOPOTO BBIICHEHUE W COIOCTABICHUE PA3IMYHBIX TOYCK 3PCHUs, HaXO-
XKJCHHE MPABUILHOTO PEIICHHS CIIOPHOTO BOIIPOCA.

[Tporpammy paspaGoraa: o
Crexxko Bepa Jleounnosna, r
JlokTop TexHuyeckux HayK, npodgeccop '
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PELIEH3US
Ha pa0douyio nporpammy aucuumanHbl B1.0.03 «lIpuxiagnas mareMaTuka»
OITIOII BO no nanpasjenuto 08.04.01 — CtpourenscTBo, HanpaBiIeHHOCTh «CTpou-
TEJIbHO-TEXHUYECKask IKCIIEPTH3a 0OBEKTOB HEABIKUMOCTH
(xBajupUKAIHUA BHIMYCKHHKA — MATHCTP)

KonecuukoBoit Upunoit AnekceeBHoi, riaBHbIM uHkeHepoM OO0 «TexHompo-
€KT», KaHIUJaTOM TEXHUUYECKUX HAyK (Jajiee IO TEKCTY PELEH3EHT), IPOBE/ICHA PELICH-
3usi pabouei mporpamMmbl auctuiuinHbl «lIpuknagnas maremaruka» OITOIT BO mo Ha-
npasneanio 08.04.01 — «CtpouTenbCcTBOY, HANPaBIEHHOCTh «CTPOUTENbHO-TEXHUYECKast
IKCIEPTH3a 00BEKTOB HEIBMKMMOCTH» (Maructp) paspadborannoit 8 ®I'BOY BO «Poc-
CHUIICKUI rocynapcTBeHHbIN arpapubliil yauBepcureT — MCXA umenu K.A. TumupsizeBar,
Ha kadeape CAIIP u umxenepHsix pacueroB (paszpadborunk — CHexko Bepa Jleonnmos-
Ha, podeccop Kadeaprl, JOKTOP TEXHHUECKUX HAYK).

PaccmoTpeB mpeacTaBieHHBIE HAa PELIEH3MIO MaTepuajbl, PEICH3EHT MpHILET K
CJIEYIOILUM BbIBOJIAM:

1. [IpenwsBnenHas pabouas nporpamMma IUCHUIUIMHBI «[IpuknagHas maremaru-
kay (manmee mo tekcty I[Iporpamma) coomeemcmsyem tpedoBanusm OI'OC BO mno nHa-
npasienuto 08.04.01 — «CtpoutensctBoy. [Iporpamma codepaicum Bce OCHOBHBIE pase-
JIbl, coomeemcmeayen TpeOOBaHUAM K HOPMAaTUBHO-METOINYECKUM JIOKYMEHTaM.

2. IlpencraBnennas B [Iporpamme akmyansnocms yaeOHONM AUCHUIUIMHBL B paM-
kax peanu3aiuu OIIOIT BO we nodnexcum comuenuro — MACUUTUIMHA OTHOCHTCS K 00sI-
3arenbHOM yacTu yuebHoro nukia — b1.

3. IlpencraBnennsie B IIporpaMme yesru MUCIUTUIMHBI cOOmMEemcmeayiom Tpedo-
BanusaM OI'OC BO nanpasnenus 08.04.01 — «CtpoutenscTBOY.

B coorBercTtBumn ¢ Ilporpammon 3a aucuuruinHon «IIpukinagHas MaremMaTHKa
3akperieHo 3 komnemenyuu OIIK-1 (mamaukatopbr noctmwkenus 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 peanrusoéams nX B 00bSIBIEHHBIX TPEOOBAHUSX.

4. Pesynomamol 00yuenus, nipeacraBieHubie B [IporpaMMe B KaTeropusx 3HaTh,
YMETb, BIAJIETh coomeemcmeayiom crienu(uke u coaepKaHUI0 TUCHUIUINHBI U 0eMOHCHI-
PUPYIOM 803MOACHOCHIb TIONTYUEHUS 3aBIIEHHBIX PE3yIbTaTOB.

5. O0mas Tpy10éMKOCTh THCIUTUINHBI «[IpUKIIagHas MaTeMaTHKa) COCTaBIsSET 3
3a4€THBIX eauHuibl (108 yacos).

6. Mudopmamms 0 B3aMMOCBSI3U U3y4aeMbIX TUCIHIUIMH W BOTIPOCAM HCKIFOYe-
HUs NyOJIMpOBaHUS B COJEP)KAHUU JUCHUIUIMH coomeemcmeyen JeWCTBUTEIHHOCTH.
Hucuunnuna «l[IpuknaaHas mareMaTuka» B3aWMOCBS3aHA C JPYTUMH JUCHUIUITMHAMU
OIIOIT BO u YyeOHnoro miana no HampasieHuto 08.04.01 — «CtpouTenscTBO» U BO3-
MOKHOCTb TyOIMpOBaHUS B COJEPKaHUU OTCYTCTBYET. IloCKONbKY NTUCIUIUIMHA HE Tpe-
JyCMaTpUBaeT HAJIMYUE CIEIUATbHBIX TPEOOBAaHHWH K BXOJHBIM 3HAHUSM, YMEHHSIM U
KOMITETCHIIUSM CTYJIEHTa, OHAa MOJKET SIBJIATHCS MPEIIMISCTBYIONIEH IS CTICIHATBHBIX, B
TOM YHclie TPodecCHOHANBHBIX JUCIUILINH, UCTIONB3YIOMINUX 3HAHMS B 001acTH MaTeMa-
TUYECKOTO0 MOJEIUPOBAHMS B MPO(ECCUOHATLHON JIEATENBHOCTH MarucTpa 1no JaHHOMY
HaIpPaBIICHUIO MTOITOTOBKHU.

7. IlpencraBnennas Ilporpamma mpenmnosnaraeT HCHOJIb30BaHUE COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOTUN, HCIOIb3yeMbIE MPU peATU3alNH PAa3TUYHBIX BHUIOB
yueOHOM paboTel. PopMbI 00pa30BaTEIbHBIX TEXHOJIOTUN coomeemcmeayom crenuuke
JUCIUTUIAHBL.




8. Ilporpamma aucuuruinabl «lIpukinanHas MaTeMaTHKay MPEAIONAraeT 3aHATHS
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 — «CtpoutenbcTBoy.

10. IIpencraBnennsle U onucanHele B IIporpamMme Gpopmbl mekyuyeri OLIEHKH 3Ha-
Huil (onpoc, B popme 00CYKICHHS OTAETBHBIX BOIPOCOB, PEIICHHE TUIIOBBIX HHIUBHUIY-
aNbHBIX 33J1a4, TUCKYCCHs, KOHTPOJIbHAs padoTa), coomgemcmayrom criennpuKe TUCIH-
IUTMHBI U TPEOOBAHMSIM K BBIITYCKHHKAM.

dopma MPOMEKYTOUHOTO KOHTPOJISI 3HAHUH CTYIEHTOB, NpenycMoTpeHHas [Ipo-
rpaMMOH, OCYIIECTBIISICTCS B (hOpME 3a4eTa uTo coomeemcmeayem CTaTyCcy TUCIUIUIHHBL,
KaK JUCHUILIMHBI 00s3aTenbHOM dYacTu ydeOHoro nukina — bl ®I'OC wnampaBiaeHus
08.04.01 — «CtpouTenbCTBOY.

11. ®opmbl oLeHKU 3HaHMM, mpeacTaBieHHble B [Iporpamme, coomsemcmesyrom
cnenr(rKe TUCIUTUIMHBI M TPEOOBAHUSAM K BBIITYCKHHKAM.

12. YyeOHo-MeToanuecKOe oOecrieueHre MUCLMILIMHBI MPEeACTaBIEHO: OCHOBHOM
JUTEPATypOi — 2 HICTOYHHKA, IOTIOIHUTENILHON JIUTEPAaTypol — 3 HauMEHOBAHMsI, HOpMa-
TUBHBIMU aKTaMM — 1 HCTOYHHUK CO CCBUIKOM Ha 3JIEKTPOHHBIE PECYPChI, U COOMBEemcmsy-
em tpedoBanusM ®I'OC BO namnpasienus 08.04.01 — «CTpouTensCcTBOY.

13. MatepuaiibHO-TeXHUYECKOEe OOecledeHne JUCLUIUIMHBI COOTBETCTBYET CIIe-
muduke aucuuiuinHbl «llpukinagnas MaTeMaTHKa» W 00ECIeYHBaET MCIOIB30BAHUE CO-
BPEMEHHBIX 00pa30BaTeIbHbIX, B TOM YHCIIE MHTEPAKTUBHBIX METOJIOB 00y4EHUS.

14. Meroaunueckue peKOMEHAAlMKM CTYIAEHTaM M METOJUYECKUE PEKOMEHJaluu
IIPeroiaBaTeNsiM M0 OpraHu3alMd OOy4eHHUs IO JUCLUIUIMHE AT IPEJCTaBICHHE O
cnenupuke odydenus no aucuuiuimHe «l[Ipuknagnas MmaremaTukay.

OBIIUE BbBIBO/bI

Ha ocHoBaHuM MpoBEIEHHON PELIEH3UH MOXKHO CJEJIaTh 3aKJIIOYEHHUE, YTO XapakK-
Tep, CTPYKTypa M cojepxaHue paboueil mporpammsl aucuuiuinnel «llpuxnagnas mare-
matuka» OIIOIT BO mo nampasnenuto 08.04.01 — «CtpouTenbCcTBOY. HANPaBICHHOCTh
«CTpOUTENBPHO-TEXHHUUYECKAsT IKCIEPTH3a OOBEKTOB HEIBHKUMOCTHY» (KBaIU(HKAIHS
BBITYCKHUKA — MAarucTp), paspaborannas npodeccopom kadeapsr CAIIP u nrxeHepHBIX
pacueToB, JOKTOPOM TexHuU4eckux Hayk, CHexkxo B.JI. coorBercTByeT TpeOoBaHUSIM
@®I'OC BO, coBpeMeHHBIM TPeOOBAHUSAM YKOHOMMKH, PhIHKA TPyJa U MO3BOJUT IMpH €€
peain3alyy yCcremHo ooecrneynTb OPpMUPOBAHUE 3asBJICHHBIX KOMIIETEHIUH.

Penenzent: x.1.H., Kosmecankona 1. A.
« » 2022 r.

(roamuce)
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YTBEPXAIO:
JlexaH ¢akynbTeTa 3204HOTO
00pa3oBaHuUs

O.A. AaTumupoBa
(13 2 20_ r'

JIner akryanusanuu pado4yei NporpaMMbl JUCHUILIMHBI
b1.0.03 ITIPUKJTATHAA MATEMATHUKA

JUIS1 TOATOTOBKU MarucTpoB

Hamnpasnenue: 08.04.01 — CtpoutenbcTBo

Harmpasnennocts: Teopusi u MPOEKTUPOBAHUE 3AHUN U COOPYKEHUM
®opma 00ydyeHus: 3a04Hast

I'ox wayana noarorosku: 2019

Kypc 1
Cemectp 1,2

B pabouyro nporpammy He BHOcATCA u3MeHeHus. [Iporpamma akrya-
musupoBana s 2020 1. Havama moAroTOBKH.

Pa3zpabotunk: CHexxko Bepa JIeoHn10BHA, JOKTOP TEXHUYECKUX HAYK,
npodeccop «_ » 20 1.
PaGouas mporpamMmma nepecMoTpeHa U 0100peHa Ha 3ace/laHuu Kadeapbl
Nudopmanmonnsix Texnonoruit B AIIK mporoxon Ne OT «__»

20 1.

3aBenyronui kadenpoit B.JI. CHexko

Jlucr AKTyaJM3allM1 IPUHAT HA XpaHCHHUE:

3aBenyromuii kKaheapor HHKEHEPHBIX KOHCTPYKIIHIMA
K.T.H., foueHT Yymuuesa M.M.

(TIO/IHCB)

« » 20 T
Meroanueckuit otaneix YMYVY:

« » 20 1.
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