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AHHOTALIUA

pabo4eii mporpaMMbl y4eOHOM TUCIMILIIMHBI
b51.0.03 ITPUKJIATHASA MATEMATHUKA

JJIS1 MOATOTOBKU MarucTpoB no HanpapJjeHnio 08.04.01 - «CtpouteabcTBOY,

HANPABJEHHOCTh. «CTPONTEIbHO-TeXHHYECKAS IKCIEPTH3a 00bEKTOB HeIBUKUMO-
CTH»

Heabro ocBoenus nucumniannbl «IIpuknanHas mMaremMaTukay sIBISIETCS TOJTy4EHUE
o0y4aronMMHCs TEOPETUYECKUX 3HAHUM O METOJaX CUCTEMHOr0 aHaJln3a, IOCTPOCHUH Ma-
TEMaTUYECKUX MOJEJICH U peain3alluy UX B MMaKeTax MPUKIAJHBIX IPOrpaMm, OLEHKE Kaye-
CTBa MOJIEJIEN U X NPUMEHEHHUIO B 00JIaCTH MPO(PECCHOHATBHON JEATENBHOCTH.

MecTo AucuMnIMHbI B yueOHOM miiaHe. J(ucuummaa «[IpuknagHas MaTeMaTrka» BKIIO-
yeHa B 00s3aTeNbHbIN niepeueHb oOs3arenbHoi yactu OI'OC BO u peanusyercs B cOOT-
BercTBuH ¢ TpeboBanmsamMu PI'OC BO m YyeOnoro miana mo nampasmenuio 08.04.01 —
CtpouTensCTBO HaMpaBlIeHHOCTh «CTPOUTENBHO-TEXHUUYECKAsT IKCIEepTHU3a OOBEKTOB He-
JBUKUMOCTI.

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

Kparkoe cogepxxkanue TUCUMIUVIMHBI. [[rciuimHa BKIOYaeT paszaen « CUCTEeMHBIN
AHAJIU3 U ONTUMM3ALMS POILIECCOB» B KOTOPOM M3YUYAOTCSI METO/IbI CUCTEMHOTO aHalu3a U
ONTUMU3AIMHU, a TAKXKE METOJAbl MPUHATUS PELIEHUN B YCJIOBHUSAX HEOMNPENEIECHHOCTH;
paszzaen «BeposiTHOCTHBIE U AETEPMUHUPOBAHHBIE MOJIEIIN», B KOTOPOM M3Yy4YarOTCsl MOJIEIIH
JIMCTIEPCUOHHOTO U PETPECCHOHHOTO aHAJIN3a U METOAbI YHUCIIEHHOTO MOJICIUPOBAHUS.

OOuiasi TPyA0eMKOCTh JHCHMIUVIMHBI/B T.4. NMPaKTHYeCKAasi MOATOTOBKA:
108/3 (uacski/3au. en.) / mpakTHdeckas moarotoka 0 yacos.

IIpoMexyTOUYHBINH KOHTPOJIb: 3a4eT BO 2 CEMECTPE.

1. lleans ocBOEHHSI AUCHUILIHHBI

Heabto ocBoennst qucuMILVIMHEBI «lIpuknagHas mMaremaTuka» SIBIASETCA MOJYYECHHE
00y4aromMMHCS TEOPETUIECKUX 3HAHUM O METOJaX CUCTEMHOIr0 aHaln3a, IOCTPOCHUH Ma-
TEMaTUYECKUX MOJIEICH U PeAN3alMy UX B [TAKETAX MPUKJIAIHBIX IPOrPaAMM, OLICHKE Kade-
CTBa MoJieJiell U UX MPUMEHEHHUIO B 001acTH MpodeccuoHaTbHON NeATEIbHOCTH.

JIst JOCTHKEHMS LEeIU B Kypce M3YyYEHMs] JUCLUILIMHBI PEIIAIOTCS CIEAYIOUIUeE 3a-
nauu: — cOpMHUPOBATH MPEACTABICHUS 00 OCHOBHBIX KOMIIOHEHTAX KOMIICKCHOW TUCITHII-
nuHbl «[IpukinaaHas MaTeMaTUKa»; PacKpbITh MOHATHIHBINA anmapaT (pyHIaMEHTAIbHOTO U
NPUKIAHOTO aCHEKTOB JUCIUIUIMHBI; Cc(OpMHUpPOBATH HABBIKM pa0OTHI B MaKeTax, MpH-
KJIaHBIX MPOTPaMM, HH(POPMALMOHHBIX CUCTEMaX; 03HAKOMHUTh C METO/I0JIOTHEH SKCIIEepH-
MEHTA U [TIOCTPOCHUS IMIIUPUIECKUX MOACIICH.

2. MecTo IMCHUIVIMHBI B Y4eOHOM Mpoliecce

Hucnunnuna «[lpukinagHas matemaTukay BKJIOUEHa B o0s3aTenbHBIM mepedueHb DPI'OC
JUCLUIUIMH 0a30BOl yacTu M peanu3yercss B cooTBETCTBUM C TpeboBanusmu PI'OC u
VYue6Horo mnana no Hanpasienuto 08.04.01 - «CtpoutenbcTBo» HarpaBieHHOCTh «CTpou-
TEJIbHO-TEXHUYECKasl IKCIEPTHU3a O0BbEKTOB HEIBMXUMOCTHY». [lockoiabKy mM3ydeHue auc-
LUIUIMHBI HAYMHAETCSI BO BTOPOM CEMECTPE JOCTATOYHO 3HAHME TAKUX AUCHMILINH «OCHO-
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Bbl HayuHbIX ucciaenoBanui» (1 cemectp) u «OpraHuszanust U ynpaBieHHE CTPOUTEIbHON
nesrenbHOCThIO» (1 cemectp). Aucummuinba «lIpuknaaHas maremaTHKa) MOXET ObITh OC-
HOBOM ISl HAIIMCAHUS Pa3JIeOB BBITYCKHON KBaTU()UKAIIMOHHON paboThI.

Pabouas mporpamma aucuumiunel «lIpukiagHas marematuka» Ui MHBAJIUAOB U
JMIl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHM 3/10pPOBbsl pa3padaThIBAacTCsl WHIUBUAYAJIBHO C
YUETOM NCUXO(PHU3NUECKOTO Pa3BUTHUS, HHAUBUYAJIbHBIX BO3MOXKHOCTEH M COCTOSIHUS 3710-
pPOBbsl TakuX oOywaromuxcs. OCOOEHHOCTBIO TUCUUIUIMHBI SIBISIETCSI UCIOJIb30BAHHUE TIEP-
COHAJIbHBIX KOMIIBIOTEPOB Ha BCEX 3aHATHUAX U paboTa B MPUKIAJHOM IIPOrpaMMHOM obOec-
NIEYEHUH U FOCYIapCTBEHHBIX 0a3aX JaHHBIX.

3. [lepevenb MJIAHUPYEMBbIX Pe3yJILTATOB 00y4UeHHs M0 TUCHHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yIbTATaAMH 0CBOCHHS 00pa30BaTeIbHOM
NPOrpamMMmblI

N3yuenve naHHOW y4eOHOM AUCIUIUIMHBI HAMpaBJICHO Ha (QopMHUpOBaHHE y 00Y-
YAIOIIMXCSl KOMIIETEHIUMH, IPEICTaBICHHBIX B Ta0uIe 1.

4. CTpyKTYypAa U COAepKAHUE TUCIUIIIMHBI

OO6muii 00beM aucuuiuinHbl coctaBisieT 108 wacoB. KonrakTHast paboTa ¢ mpenoja-
BaTeneM coctaBisier 12,25 wdaca. B xypce mpeaycMOTpeHO YUT€HWE JISKIUK U TIPOBEICHHE
NPAKTUYECKUX 3aHATHHA Ha MEPCOHAJIBHOM KOMIIBIOTEPE, B TOM YHUCJE C MCIOIb30BAHUEM
CETEBBIX TEXHOJOIHH, paboThl B MH(POPMALIMOHHBIX CUCTEMaX U MaKeTax MPUKIIAJHbIX MPO-
rpamMm. Bujtamu mpoMeKyTO4YHOTIO0 KOHTPOJISI BBICTYIIAET 3a4ET BO 2 CEMECTPE.

4.1 PacnpenesieHue TPYA0EMKOCTH JUCHUILIMHBI IO BUAaM padoT
1o ceMecTpam

OO6miast TpyHO0EMKOCTh JUCHUILIAHBI cocTaBiseT 3 3ad.end. (108 wacoB), ux pacrpe-
JIEJICHHE TI0 BUIaM paboT U ceMecTpaM MpeICTaBIeHO B TaduIle 2.
3AOYHASA ®OPMA OBYYEHUSA

Tabnuna 2
PacnipenesieHue Tpy10éMKOCTH JUCUMILIMHBI 110 BUAAM PadoT MO ceMecTpam
TpynoémkocTb
Bup yueOHoii padoThI qac. Cemecrp 2
Bcero/*

OO01mast Tpy10€MKOCTb JUCIUILIMHBI IO Y4eOHOMY IUIaHY 108 108
1. KonTtakTHasi padora: 12,25/0 12,25/0
AynuTopHas padora
B mom uucne:
JleKyuu 4/0 4/0
Ipaxmuueckue 3anamus (113) 8 8
KOHMAakmuas paboma Ha npomesicymounom konmpoine (KPA) 0,25 0,25
2. CamocrosTeabHas pabora (CPC) 95,75 95,75
Koumponvnas paboma (noocomosxa) 20 20
camocmosmenbHoe U3yueHue pazoenos, camonoo02omoska (npopabomxa
U NOBMOpeHUe Mamepuaila y4eOHUK08 U yueOHbIX Nocooutl, n0020moeKa 71,75 71,75
K IeKYUSAM U NPAKMUYECKUM 3AHAMUAM U M.0.)
Iloozomoska k 3auemy (KOHMpOJb) 4 4
By mpoMeXyTOYHOTO KOHTPOJIS: 3ayer

* B TOM YHCIIE MPAKTUYCCKAs MOATOTOBKA




TpeﬁoBaHnﬂ K pe3yjbTaTaM 0CBOCHUSA yqeﬁﬂoﬁ AUCHUITIJINHBI

Tao0mumna 1

No Kon Cloms T TS O e B pesynprare m3ydeHns y9eOHON AUCIUILINHEI 00YJaIONINecs JOJDKHEL:
. KOMIIC- (I/IJ'II/I & '—IaCTI/I) (ILJISI 34 +) 3HaTh YMETH BJIaACTh
TCHIIUN
1 |OIIK-1 |CnocobeH pemmarth OIIK-1.1 Bei6op dbyHmameHTanbHbIX 3aK0- | MeTononoruueckuii uH- | [I[puMeHsTh cucteM- | MeToaaMu MOJCITUPOBAHHMS
3a1a49u MpohecCHOHATEHOM HOB, OTIMCHIBAIOIINX U3YYaeMbIi MIPOLIECC CTPYMEHTApHH HCCNEA0- |HBIM aHAJN3 B UCCIIE- | CHCTEM
JIeSITeIbHOCTH Ha OCHOBE WJIH SBJICHHE BaHUH JIOBaHUAX
HUCIIOIb30BaHUA OIIK-1.2 CocraBienue MaTeMaTHYECKON Buner MmaTematnueckux | PazpabatbiBaTh Ma- HaBsikamu peanmzarnum ma-
TEOPETUIECKUX U MOJICJIH, ONTMCHIBAOIIECH N3y4aeMblid TIPO- MoOJeTei TEMaTUIECKUE MOJIe- | TEMAaTHIEeCKUX MOZAEIeH B
NPAaKTUYECKUX OCHOB, MaTe- | I[eCC WU SBJICHUE, BEIOOP U 00OCHOBAHUE JIY TIPOLIECCOB U CHUC- | IPUKIIAJHOM MIPOrPaMMHOM
MaTHYECKOro armnapara IPaHUYHBIX M HAYaJIbHBIX YCIOBHH TeM obecrieyeHNH
(hyHIaMEeHTaNbHBIX HAYK OIIK-1.3 Ouenka agexkBaTHOCTH pe3ynbTa- | Kpurtepun agexBatHocTH | DOpMynHpOBaTh Meromamu onpeieneHus
TOB MOJAETUPOBaHUS, HOPMYIHUPOBAHHE MaTeMaTUYECKUX MOJIe- | IPEAJIOAKEHUS 110 UC- | KPUTEPHEB MPOBEPKH afeK-
MIPEIOKESHUH 110 UCTIONB30BAHUIO MaTeMa- | Jiel TOJIL30BAHUIO pe- BaTHOCTH MAaTEMaTHUECKIX
THYECKOW MOJENH IS PEIICHUS 3a1a4 3yIIBTaTOB MOJIENI- | MOJIENEH
po(hecCHOHABHOM JesITeTbHOCTH poBaHHs
OIIK-1.4 I[IpumeHeHne TUITOBBIX 33/1a4 T€0- | MeTOAbI TMHEHHONH H Pa3pabarbiBath or- HaBrsikamu peanusarun or-
PHUH ONITUMH3AINH B TIPO(HECCHOHATEHON HENMHEWHON ONTHMU3a- | TAMU3AIIMOHHBIE MO- | TAMH3AIOHHBIX MOJIEIeH
JIEATEIIBHOCTH 102071 JIeII Ha [IK
2 |OIIK-2. |CnocobeH aHAIN3UPOBATH, OIIK-2.1 Cbop u cucremaTm3anus HaydHo- | Madopmarmmonnsie cuc- | @opmuposats monc- | Meromamu crucTeMaTH3aluu
KPUTHIECKU TEXHUUECKON HH(POPMAITIH O PaccMaTpH- TeMBI 1 0236l JAaHHBIX KOBBIC 3aIIPOCHI HHpOPMAITIH
OCMBICITUBATh U TIPEJICTaB- BaeMOM OOBEKTe, B T.U. C UCIOIB30BAHUEM | OTpacyieBoil nHpopma-
TATH UH(POPMAIIHIO, OCYIIECT- | HH(POPMAITUOHHBIX TEXHOJIOTHN UH
BJISITH TIOUCK HAYYHO-
TEXHUYECKOM
uHpOpMaImH, npuodperaTh
HOBEIC 3HAHWS, B TOM YHUCIIE C
IIOMOIIBIO I/IH(I)OpMaLlI/IOHHI)IX
TEXHOJIOTUN
OIIK-6 |Cmocoben ocymectBusats uc- | OIIK-6.3 CocraBneHne mporpaMMsb st [Mpuanumer ontumans- | PazpabareBaTh Mo- | Peanm3oBbIBaTh Mogenn

CJIeJIOBaHUsI OOBEKTOB H MPO-
IIECCOB B O0JIACTH CTPOUTENb-
CTBa U
JKAJTUIITHO-KOMMYHAJTLHOTO
XO035HMCTBA

MPOBEACHHS HCCIIEIOBAHUH, ONpe/ielieHNe
MOTPeOHOCTH B pecypcax

HOTO pacrpe/eseH s
pecypcos

JIEJTA OTITUMAIIBHOTO
pacnpeaeneHus or-
paHUYEHHBIX pecyp-
COB

pacnperneneHus pecypcoB Ha
IK

OIIK-6.4 CocraBiieHue€ IIJIaHa UCCJICIOBA-
HUSA C IOMOIIBIO METOJIOB (PAKTOPHOTO aHa-
m3a

OCHOBBI (paKTOPHOTO
aHanmm3a

IInanupoBatk 3KcIe-
PUMEHT

OO6pabaTbIBaTh SKCIIEPH-
MEHTaJIbHbIE JaHHBIE




4.2 Conep:xaHue QUCHUTINHBI
3AOYHASA ®OPMA OBYYEHUSA

Tabmuma 3
TemaTuveckuii IJIaH y4eOHOM IUCHUIINHBI
AyauTopHast Breayu
HaumeHoBaHue pa3/aejioB U TeM TUCIHUIINH aboTa TOpHasi
(YKpymHEHO) Beero |1 | 13 | MKP pabora

BCer BCero

o/* I* cp
Pa3nen |. CucTeMHbBIii aHAJIN3 U ONTUMU3ALUS
MPOLECCOB
Tema 1. CuctemubIil aHaN3 16 1 2 - 13
Tema 2. Mojaenu NpUHATHS PEUICHUN B YCIOBUSAX OIpe- 33 1 2 - 30
JICJICHHOCTH W HEOTIPEACICHHOCTH
Pa3nen |1. BeposiTHOCTHBIE M IeTEPMHUHUPOBAHHbBIE
MOJIeJTH
Tema 1 JlucriepCHOHHBIN U PETPECCHOHHBIN aHAIN3 33 1 2 - 30
Tewma 2. YnciieHHOE MOJICTMPOBAHUE 21,75 1 2 - 18,75
KonTakTHas paboTa Ha MPOMEKYTOYHOM KOHTPOJIE 0,25 - - 1025
(KPA)
IToaroroBka K 3auery 4 - - - 4
Bcero 3a 2 cemecTp 108 4 8 | 0,25 95,75
Hroro mo nucumMninue 180 4 8 0,25 95,75

* B TOM YHCIIE MMPAKTUYCCKAA MOATOTOBKA

Pa3nes |. CucreMHbBlii aHAJIN3 U ONTUMU3ALMS MPOLECCOB
Tema 1. CucTeMHEIN aHATIN3

Jexyus 1.Cucmemmusiii no0xoo0 6 ucciedosanusx. MeTONONOTHUECKUN U MPUKIATHON UH-
CTPYMEHTApU HcclieoBaHUM. [[pUYMHHO-CIEACTBEHHBIN MOIX0/A, CUCTEMHBIN MOIXO0M, CUTYallH-
OHHBIN MOJIX0/1, MPOoLIeCCHBIN MOAX0. CUCTEMHBIN aHANIM3 KaK METOJ CUCTEMHOro noaxoxa. Ilons-
tue cuctemsl cornmacHo MCO 9000:2000. ITpunuunel uccnenoBanus cucteM. CTpyKTypUpOBaHUE,
CUCTEeMHOCTh M UIASHTHU(UKAIUs, adcTpakius u popmanuzanus. CUCTEMHBIN MOIX0A KaK METOH0-
JIOTUS CMIENUATBLHOTO HAaydyHOTO mo3HaHus. CucrteMHubiil ananus. Kiacesl cucteM. OCHOBHBIE CBOM-
CTBa CHCTEMBI: IIeJICHAMPaBIEHHOCTh, CIOKHOCTD, JEIUMOCTbh, IEIO0CTHOCTh, MHOT0OOpasue aie-
MEHTOB W pa3judue WX MPUPOJIbI, CTPYKTYPUPOBAHHOCTH. [ pajgarius CUCTEM IO CIIOKHOCTH M Mac-
mraly. [Torsitre cpenpl. [Iporecc B3auMOASCTBYSI CPEIBI I CUCTEMBI.

Ilpakmuuecroe 3ansmue 1. Knaccuguxayus cucmem. BXomHele U BBIXOJIHBIE CBsi3H. Pac-
mUpeHHas Kiaccuukanus cucrteM (MPOCTHIS/CIIOXKHBIE, 3aKPBIThIE/OTKPHITEIE, pedieKTop-
Hble/peIeKCUBHBIE, JE€TEPMUHUPOBAHHBIE/BEPOATHOCTHBIE, CTaTUYECKHE/IMHAMUYECKUE, JHC-
KpeTHBIC/HEMpephIBHBIE). Perienne 3a1ay mo caMoCTOSTENbHON KIaCCH(PUKAIMU CUCTEM, OIpeJie-
JIEHUIO BXOJIHBIX U BBIXOAHBIX CBA3EH MEXAY CUCTEMOM U Cpenoi. B3auMoCBsI3b Cpeibl U CUCTEMBI.
[ToBenenue cucremsl. [lapamerprl coctosiHus. npumepbl. CBONCTBA CUCTEMBI, BHIpA)KAEMbIE€ B UM-
CJIOBBIX XapaKTEPUCTHUKAX. 3aJlaydl IO OMPEACIICHUI0 CHCTEMBbl M CpEbl, CTCTICHU eTaIu3aluu
DIIEMEHTOB CHUCTEMBI. JleTanu3zamnus (B TOM 4YHCJe HA MPUMEPAx) CBONCTB CHUCTEMBI: PaBHOBECHE,
YCTOMYUBOCTD, d(PPEKTUBHOCTH, HAJCKHOCTD, aanTaIlis, CaMOOPTaHU3aIus, KU3HECTIOCOOHOCTD.
MopenupoBaHue OTKPBHITHIX CUCTEM B MPHUKIAAHBIX MakeTax. MeToAoJaorus MOJECIUPOBAHUS OT-
KpbIThIX HHpopMannoHHbIX cucteM ARIS. TpeboBanus k anmapatHomy obecniedeHuto. MaTepdeiic
Y BO3MOKHOCTH MPOrpaMMbl. BO3MOKHOCTH UMUTAIIMOHHOTO MOJIETUPOBAHUSL.

Tema 2. Mojieny NpUHITHS PSIICHUN B YCIOBUIX ONPEACICHHOCTH M HEONPEACICHHOCTH

Jexyus 2. Mamemamuueckue mooenu ucciedosanus cucmem. IIpUHIATIBI HCCIEAOBAHUS

cucrteM. CTpyKTypUpOBaHHE, CHCTEMHOCTh W UAeHTUUKAIMs, abcTpakius u ¢popmanuzarus. [1o-




HATHE MOJIETM W 00ImMe Kiacchl Mojeneil (m3omopdubie, moauMopdHbie). CumMOM03 Mojenei
(cTpykTypHBIe, KubepHeTHueckue). [loctpoeHne 00OOIIEHHON MOJeNn Kak OCHOBHAas MpoIeaypa
cucTeMHOro ananusa. [IpoBepka agekBaTHOCTH MOJEINEH, aHAJIU3 HEOIPEACICHHOCTH U YyBCTBU-
tenpHOCTU. Knaccudukanus MareMaTndeckux MoJiesiel U 3Tambl ux pa3padotku. Llenn marematn-
YECKOr0 MOJICIUPOBAHUS U TpeOOBaHMS K MOJAEISAM. DTalbl MaTeMaTHYECKOrO0 MOEIMPOBAHMUS.
Bunpl MaTematnueckux mojeneit mo gopme mpencraBieHus, Xapakrepy mojenu. JlocTouHcTBa U
HEJOCTATKU TEOPETUYECKUX U IMIUPHUYECKUX MOJEIIEH.

Ipaxmuuecxoe sauamue 2. Mooeau onmumusayuu. MaremaTudeckass MOJAEIb NPUHATHS
pelIeHU KaK COBOKYITHOCTh PEaIu3allMOHHON W OIIEHOYHOM CTPYKTYp. JIMHElHbIe MOACIH MPUHS-
THS PELICHUN B YCIOBUSAX ONPEIEICHHOCTH MPU HAIMYUU OrpaHMyeHuil. Monens pacnpeneneHus
OrpaHMUYEHHBIX pecypcoB. TpaHcnopTHbIE 3aaun. Mojenu yrnpasiaeHHUs 3anacamH.

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

Ipaxmuueckoe 3ansamue 4. Jxkcnepmuvle memoovl npunamus pewenui. UHquBuayanbHas v
rpynmnoBas 3KcrepTusa. BeiOop 3KcnepToB MpHu NPOBEACHUN SKCIEPTU3bI. DBPUCTHUUECKHE METO/IbI,
OCHOBaHHbIE Ha 3aKOHaX JOTrUKU. CyOBbEKTUBHBIN METOJ OLIEHOK C BBIJIBUKEHUEM THIIOTE3. DBPU-
CTUYECKHE METOJIbl aHaIM3a. AHAIUTUYECKUM MepapXudyecKuid npouecc. Meroa nonapHoro cpas-
Herns. KoadduimenTs cormacoBaHHOCTH SKCIIEPTOB. MaTpHIIbI MOMAPHBIX CPABHEHU.

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

Jlexyus 3. /[ucnepcuonnulii u pecpeccuonusiii ananu3. OcHOBBI (pakTOpHOrO aHanu3a. AHa-
JUTUYECKas CTaTUCTHKA BbIOOpOK. Llenu nucnepcMoHHOro aHainu3a M UCIOJb3YEMbl€ KPUTEPHUH.
perpeccuoHHblii ananu3. [lapHas u MHoOkecTBeHHas perpeccus. OmpexneneHue KodhPHUIMEHTOB
perpeccuu 1 CTaTUCTUYECKUE OLIEHKH KauecTBa ypaBHEHUM. [IporHo3sl.

Ipaxmuueckoe 3anamue 5. Obpabomka sKcnepumenmanvhsvix Oanusix. OnucarenpHas cTa-
TUCTUKA BBIOOPOYHBIX JAHHBIX. BbIYMCIEHHE TOYEYHBIX M MHTEPBAJIBHBIX XapakTepuctuk. Ilo-
CTPOEHHE TOBEPUTEIBHBIX MHTEPBAJIOB AJIsI CPEJHETO IPH 3alaHHON BEPOSITHOCTH.

Ipaxmuuecroe 3ansamue 6. Ochosvl pakmopnozo ananuza. Paborta ¢ makeToMm «AHamm3
naHHbIX». OJHO- M JABYX(AKTOPHBIM AuMCHEpCHOHHBIA aHanu3. IIpoBepka rumore3 o paBeHCTBE
CPEIHUX U UCIEPCU JBYX HOPMaJbHBIX F€HEPaIbHBIX COBOKYNMHOCTEH. CTaTuCTHUECKas 3aBUCH-
MOCTb CIIy4ailHbIX IEPEMEHHBIX.

Ilpakmuueckoe 3auamue 7. Pecpeccuonnviii ananus. IlocTpoeHne ypaBHEHMH NHapHOH M
MHOKECTBEHHOU perpeccun. [IpoBepka kadectBa ypaBHeHHs. [IpoBepka mpuemieMocTH MeTona
HAaUMEHBIINX KBaJpaToB. [I[pOrHO3bI 110 perpecCUOHHON MOJENN U UX KauecTBO.

Tewma 2. YuclieHHOE MOICIUPOBAHUE

Jlexyus 4. Yucnennoe pewenue cucmem ouggepenyuanvuvix ypagneHuu. AHamu3 1eTepMu-
HUPOBAHHBIX CUCTEM C MOMOIIBIO AU HepeHInANbHBIX YPaBHEHUN WM UX cUcTeM. Bo3aMokHOCTH
AQHAJIMTUYECKUX METOJIOB PEIICHUsA. Y CTOMYMBOCTh pelIeHU. YNCIIeHHbIE METOAbl PEICHUIN: Me-
TOJI TIOCIIEIOBATEIbHBIX MPUOIMKEHUH, METO/I KOHEUHBIX pa3HOCTEH, METO/I KOHEYHOT'O JIEMEHTA.
CX0IMMOCTh U YCTONYHUBOCTh YUCICHHBIX METO/IOB.

IIpakmuueckoe 3anamue 8. Ilpuxnaounoe npozpammuoe obecneuenue 0/ pearuzayuu ma-
memamuveckux moodeneu. O030p BO3ZMOXKHOCTEH MAaKETOB MaTeMaTHYECKOIO MOJEIHPOBAHUS
MathCad u  ANSYS Mechanical.  CneumanusupoBanusie  maketsl  STAR-CCM+,
COMSOL Multiphysics, FLOW-3D.




4.3 Jleklnu M MPaKTHYeCKHe 3aHATHSA

3AOYHASA ®OPMA OBYYEHUA

Tabmuma 4
COI[epmaHne J]eKIIPIﬁ H NMPAKTUYICCKUX 3aHATHHI
®opmupyemast Kou-
KOMIIETCHIUSA Buj BO
_ (MBIMKATOP Ya-
Ne Ne u nanme Ne u Ha3BaHUeE JEKIHH U OCTHIKEHHSI KOHTPOILHO | oo
p/p | MOBANMe pas- NPaKTHYECKOro 3aHATHSI KOMIIETeHIHH) ro o
J1€JIOB, TEM MEpPONPHATH ‘;Ei‘l‘;
A cKast
moAro-
TOBKa
1. | Pazgen 1. CucTeMHubIii aHAJM3 U ONTHMH3AIHS NPOLECCOB 6/0
Tema 1. JI 1. CucreMHBIN TOAXO0 B OIIK-1 (OIK-1.1) 1
CHCTeMHBII UCCIICIOBAHMSIX
aHaIn3 13 1 Kiraccudukarust cuc- OIIK-1 (OIIK-1.1) Vernsiit onpoe | 1
TEM. Juckyccus
Pewenue ung,.
3a1a4
Tema 2. Mo- | JI 2. MaremaTtudeckue Mo- OIIK-1 (OIIK-1.2, 1
JeTU  TIPHHS- | JACTH UCCIICI0BAHUS CUCTEM OIIK-1.4)
i pemeHui | I13 2. Mopaenau onTuMm3a- OIIK-1 (OIIK-1.2, YcrHbli onpoc 1
B YCJIOBUSAX | LIUHU OIIK-1.4), OIIK-6 Pewenue tu-
OHpeL[eJIeHHO— (OHK_63) ITOBBIX 3a1a4
CTH U HeoIpe- Perenue uum.
JENIEHHOCTH 3ajad
13 3. beckoanuimoHHbIE OIIK-1 (OIIK-1.2, Perenue tu- 1
HTPbI OIIK-1.4) TOBBIX 337184
13 4. DkcriepTHBIE METOABI OIIK-1 (OIIK-1.2, Pewenue Ti- 1
IIPUHSATHUS PEUICHUM. OIK-1.3) TNIOBBIX 3a/1a4
2. P 6/0
azaes |l. BeposiTHOCTHBIE H 1eTePMHUHUPOBAHHBIE MOJEIH
Tema 1 JI 3. JlucriepCHOHHBIN U per- OIIK-1 (OIIK- 1
JIMCTIEpCUOHH | PECCHOHHBIN aHAJIH3. 1.2, OIIK-1.3),
y OITK-2 (OIIK-
DI H 2.1) OIIK-6
PErpeCCUOHHBL (OHK-6.4)
i ananu3 I13 5. O6paboTka FKCIIEpPUMEH- OIK-1 (OIK- | Vcrusiii onpoc | 1
TAJIBHBIX JaHHBIX. 1.2), Huckycens
OHK-221()OI'IK- Pemenne nnm.
OIIK-6 (OIIK- st
6.4)
13 6. OcHoBBI pakTopHOTO ana- | OIIK-1 (OIK- | Vcrmeii onpoc | 1
—— 1.2,0MK-1.3), | Pemenne Tu-
OINK-2 (OIK- IIOBBIX 33/1a4
2.1) OIIK-6
(OI1K-6.4)
13 7. PerpeccnoHHBIH aHATH3. OIIK-1 (OIIK- Konrposbhas 1
1.2, OIIK-1.3), pabora
OIIK-2 OIIK-
2.1)
Tema 2. JI 4. YnucnenHoe penieHne cuc- OIIK-1 (OIIK- 1
YucneHHoe TeM TuddepeHaTbHBIX YpaB- 1.2, OIIK-1.3)
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dopmupyemasi Koa-
KOMIETCHINA Buj qB::_
Ne u nHanme- (nHaMKaTOP KOHTPOJIbHO
Ne Ne 1 Ha3BaHHe JEKIUH H OCTHIKEHUSI cos/
p/m | MOPAMME P kTHuecKkoro 3ansTHS KOMIIeTEeH M) ro .
J1eJIOB, TeM MeponpUusTH ‘;32‘:
b | cKast
moaro-
TOBKa
MOJICTIUPOBaH | HEHHUHU.
ne I13 8. IlpuknanHoe nporpamm- OIIK-1 (OIIK- | Vernslii onpoc | 1
Hoe o0ecrieyeHue 1sl peanu3a- 1.2, OIK-1.3)
IIUM MaTEMAaTUYECKUX MOJeen
4.4 HepequL BOIIPOCOB JIsl CAMOCTOATEC/ILHOT0 U3YYCHUA TUCHUIIJIMHBI
3AOYHASA ®OPMA OBYYEHUA
Tabmuma 5
Hepequb BOIIPOCOB VIS CAMOCTOATEC/ILHOI0 N3YYCHUA TUCITUILIINHDBI
Ne Ne pazpena u Ilepeyennb paccmaTpuBaeMbIX BOIIPOCOB IS CAMOCTOSITEJILHOTO
n/n TeMbI H3y4YeHUS
Pa3ne |. CucteMHbIii aHAJIN3 H ONTUMU3ANHMS MPOLECCOB
1 | Tema 1. Cucremusiii | CUCTEMHBIM aHaIM3 Kak METOJA CHCTEMHOro mnonaxoza. Ilonstue
aHaJIn3 cuctemsl corsacHo MCO 9000:2000. . BxoaHble U BBIXOJHBIE CBSI-
3u. PacmmpenHas knaccudukanus cucteM (IpocThble/CI0XKHbIE, 3a-
KPBITHIE/OTKPBITHIE, pedaeKTopHble/pedIeKCUBHbIE, NTETEPMUHUPO-
BaHHBIE/BEPOSITHOCTHBIE, CTaTUYECKHE/TMHAMUYECKHE, HCKpeT-
HbIE/HETIPEPHIBHBIE).
OIIK-1 (OIK-1.1)
2 |Tema 2. Monenu | [IoCTOMHCTBA M HEIOCTATKU TEOPETHUECKUX M AMIIMPHUUYECKUX MO-
NPUHATHSA PELICHUN | nened. MaremaTudeckas MOJEIb NPUHATHS PEIICHUH KaK COBO-
B YCJIOBHAX ONIpEJe- | KyIHOCTh PEANM3alMOHHOW M OLEHOYHOW CTpyKTyp. MHmmBuny-
JIEHHOCTH U HEOIl- | allbHas W TPYMIoBas dKcIepTu3a. BriOop skcnepToB mpu MpoBeje-
peaeIeHHOCTH HUH dKcnepTusbl. OIIK-1 (OIIK-1.2, OIIK-1.3, OIIK-1.4) OIIK-6 (OIIK-6.3)
Pazgen |1. BeposiTHOCTHBIE U 1IeTEPMUHHPOBAHHbIE MO/IEJIH
3 |Tema 1 ucnepcu- | Koppensuus u koBapuamus. CTaTucTiueckasi 3HaYMMOCTb K03 hu-
OHHBIM M PErpeccH- | MMEeHTa Koppessiuuu. Buael koppemsiuu. MeTton HauMEHBIINX
OHHBIN aHAIN3 KBagpaToB. ['eTrepockeaacTHYHOCTh OCTaTKoB. [IpobiemMbl MynbTH-
KOJUIMHEAPHOCTH B MOJENSIX MHOXECTBEHHOM perpeccuu. OIIK-1
(OIIK-1.2, OIIK-1.3), OIIK-2 (OITK-2.1), OIIK-6 (OIIK-6.4)
4 | Tema 2. YnucnenHoe | AHaNU3 JETEPMUHUPOBAHHBIX CHUCTEM C NMOMOIIbIO aAupdepennn-

MOJICIIUPOBAHNE

aJbHBIX YPABHEHHUI WJIM UX CUCTEM. MeTOJ KOHEUHBIX 3JIEMEHTOB.
Meto1 KOHEYHBIX pa3HoCTE. OIK-1 (OIIK-1.2, OIIK-1.3)

5. O0pa3oBaTe/jibHbIE€ TEXHOJIOTHH

NuTtepaktuBHOE OO0ydeHHe oOecreuynBaeT B3aMMOIIOHUMAHUE, B3aUMOJICHCTBHE,
B3anMooboraiieHrue. MIHTepakTUBHBIC METOJUKA HU B KOEM CIIy4ae HE 3aMEHSIOT y4eOHBIN
MaTepual, HO CIOCOOCTBYIOT €ro Jy4lIeMy YCBOCHHUIO U, YTO OCOOCHHO Ba)kHO, POpMUPY-
0T MHEHUS!, OTHOLLIEHNSI, HABBIKU [TOBEJCHUS.
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Tabmuma 6

HpI/IMeHeHI/Ie AKTUBHBIX 1 UHTCPAKTUBHBLIX 06p330BaTeﬂbeIX TEXHOJIOT UM

Ne HanmeHoBaHMe HCIOJIb3yeMbIX AKTHBHBIX H HHTEPAK-
Tema u popma 3ansaTHA N
n/n THBHBIX 00pa30BaTeJIbHbIX TEXHOJIOTHIl
1 CucremMHbIl aHANIN3 JI | Ilpesentanus (uH(MDOPMAIIMOHHO-KOMMYHHUKAIIMOHHOE 00Y-
YeHue).
I13 | [IpoGnemHoe 00yueHue (AMCKYyCCHs, pelIeHUe WH.3aa4)
2 Mopenu npuHATHA JI | Ilpe3enTtanus (uH(MOPMAIIMOHHO-KOMMYHHUKAIIMOHHOE 00Y-
pElICHU B YCIOBUSIX YeHHE).
OMPEICTICHHOCTH U I13 | [IpoGnemHoe 00y4ueHHe (IUCKyCCHUs, pelIeHUE HHI.3a71a4)
HEOMNpeAeIeHHOCTH
3 JlucriepCHOHHBIN 1 JI | IIpesentanus (MHDOPMANMOHHO-KOMMYHHUKAIIHOHHOE 00Y-
PErpecCUOHHBIN aHa- YEeHHE).
3 I13 | IIpoGsaemuoe 0OyueHHe (AMCKYCCHS, PEIICHUE WHT.3a/1a9)
4 Hucnennoe Moaenu- JI | IIpesentanus (nHOOPMANMOHHO-KOMMYHHUKAIIHOHHOE 00Y-
poBaHue YeHue).
I13 | KonrekcTHOE 00yUueHue.

6. Tekylmumnii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOUYHAS ATTECTAIUSA MO0
UTOraM OCBOCHUSA IMCHUIIIMHBI

6.1. TunoBuIe KOHTPOJIbHBIC 3alaHUA WIH HHBIC MaTE€pHaJIbl, HQOﬁXO)II/IMLIe

JJISI OLlEHKH 3HAHUI, YMEeHHUI1 M1 HABBIKOB M (UJIM) ONBITA AeSITeJIbHOCTH

Bomnpocsl 17151 yCTHOTO onpoca

Pazzen |. CucTeMHBIN aHAINU3 ¥ ONTHMH3AIUS IIPOIIECCOB
Tema 1. CucTeMHBIN aHAIU3

— IlepeuncinuTh CBOMCTBA CUCTEMBI U IPUBECTH PUMEPHI

— IlpunHiun >kBU(UHATIBHOCTUA U €70 OCOOCHHOCTH

— CyIHOCTh CUCTEMHOTI0 MOJIX0a B UCCIEAOBAHMSIX.

— Pacmupennas kiaccudukainus CUCTEM.

— IIpuHIMIIBI KCCEIOBAHUS CUCTEM.

— MHepapxus ueneu CuCTeMsl.

— CynHocTh CUCTEMHOTO MOAXOA.

— MeToa0a0r1us CHCTEMHOT'O aHAIK3a U €ro LICIH.
Paznen |. CucTeMHBIN aHAINU3 ¥ ONTHMH3AIUS IIPOIIECCOB
Tema 2. Mojiens IpuHATHS PEUICHUN B YCIOBHSIX ONPEACICHHOCTH U HEONPEACICHHOCTH

— Kitaccel Moeneli B ncciieioBaHUSX.
— IlepeuncnuTh UeIM MAaTEMATUYECKOTO MOJACITUPOBAHHUS.
— OcHoBHBIE TPeOOBaHMS K MATEMAaTHYCCKUM MO/IEIISIM.
— DTanbl MaTEeMaTUYECKOTO MOJICIUPOBAHUA.
— Bunel MaTemaTuyeckux Moenei mo opme mpencTaBiIeHusI.
— Bugel mozeneit no xapakrepy MOJEIN.
Pasnen |l. BeposaTHocTHBIE M A€ TEPMUHHUPOBAHHBIE MOJIEIHU
Tema 1 JIucnepCHOHHBIM U PErPECCUOHHBIN aHAIN3
— 3aKOHbI pacnpeesieHus CIy4alHbIX BEJIUYMH.
— OnucarenpHas CTATUCTUKA CITyYallHBIX BEJTUYMH.
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Beruncnenne abCoOTHBIX 4acToT.

Bbruncnenne OTHOCUTENBHBIX 4acTOT.

Bunsl ctoxacTuyeckux Mojienelt yrpaBieHus 3aracamu.
Oco0eHHOCTH MapaMeTPUUECKUX KPUTEPUEB MPOBEPKU TUIIOTES
Kpurepuii xu-xBaapar

Oco0eHHOCTH HEeTTapaMeTPUUECKUX KPUTEPUEB MPOBEPKHU TUIIOTES
CpaBHeHue BBIOOPOK € MoMo1IbI0 Kputepust CThIOACHTA.
OCoOGEHHOCTH SMIUPUUYECKUX UCCIIEOBAHUH.

[ToHsATHE TECTUPOBAHUS, IPUMEPBHI.

JloCTOMHCTBA ¥ HEJJOCTATKH TEOPETUIECKIX MOJIEIIEH.
JlocTOMHCTBA M HENOCTATKHA SMIUPUUECKUX MOJEIEH.

Paznen |l. BepossTHOCTHBIE M IETEPMUHHUPOBAHHBIE MOJIEIHA

Tema 2. UnciaeHHOE MOIETUPOBAHUE

[Ipumep NTMHEIHOTO ypaBHEHUS B YaCTHBIX MPOU3BOAHBIX
[Tpumep nrHENHOTO0 0OBIKHOBEHHOTO AU((HEepEHIINAIBHOIO YPAaBHEHUS
Kak 3ayaroTcst rpaHUYHbBIC YCIOBHS
UYTto Takoe crucTeMa KOOPAMHATHBIX () YHKITHI
UTto Takoe KpaeBas M CMEIIaHHAs 3a/1aya.
UYTto Takoe pa3HOCTHAS cXeMa.
Yto Takoe ceTKa.
[TonsiTue ceToyHOM PyHKIIUHU.
Yrto Takoe 1mabioH pa3HOCTHOTO OIepaTopa.
KoHeuHOo-pa3HOCTHBIE aHAJIOTH MPOU3BOIHBIX.
OcHoBHEIE BO3MOXXHOCTH Imakera MathCad.
OcHoBHBIE BO3MOXXHOCTH nTaketa AnSYS.
OcnoBHbIe Bo3MoxkHOCTH nTaketa STAR-CCM+
OcHoBHBIC BO3MOXHOCTH ntaketa FLOW-3D.

Ilpumepvlt munoewix 3a0au

Pasnen |. CucteMHBIN aHAJINM3 M ONTHMHM3AIHS IIPOLIECCOB

Tema 2. Moaenu OpuUHITHS PENIECHNN B VCIOBUSIX ONPEAEIEHHOCTA U HEOMPEAEIEHHOCTH

3adaua 1. CocTaBUTh MAaTEMAaTUUYECKYIO MOJIENb, peanu3oBath ee Ha [1K u pa3paboTtars on-
TUMAJIbHBIH TJIAaH TPOM3BOJICTBA. 3aBOJ MPOU3BOIUT 2 THTIA MPOTYKIIUU, HCIIOIB3YET TIPH 3TOM 3
Buaa pecypcoB. OObeM ckiana roToBoit mpoaykuuu 60 TonH. HaliTi Takoil 1iaH BellTycka mpo-

JYKIMH, IPH KOTOPOM NPUOBLIL NPEANpUITUs OYJIeT MaKCUMAJIbHOI.

IToka3zarenn PacxopnalT Pacxon Ha 1 T mpo- | Exemecsunslii 3a-
NpOAYKIUH A nykiuu B ac ChIpbs, T

Coippe 1, T 0,6 1,1 60

Chipbe 2, T 0,8 0,9 40

Coippe 3, T 0,3 0,8 30

[TpuGens OT NMpogax 1 3000 3900 -

T THIC.pyO

3aoaua 2. JIns mOCTaBUIMKOB (ITYHKTHI MOTPY3KH) W MOTpeOuTENeld OJHOPOIHBIX TPY30B
(ILyHKTBI pa3srpy3KH) U3BECTHO KOJIMYECTBO I'PY30B, UMEIOLINXCS Y TOCTABIIMKOB U 00bEMBI
IOCTaBOK noTpedurensimM. Ompeenenbl KpaTyailiie pacCTOSIHUS MEX1y MyHKTaMH TpaHC-

nopTHoi cetu. CoCTaBUTh ONITUMAJIBHBIN I1JIaH IIEPEBO30K.
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3a0aua 3. PeminTh Urpy B CMEIIAHHBIX CTPATETUAX MPHU 3aJaHHOM IIATEKHOW MaTpUILIE

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

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

CJIOKHOCTH peajin3dalnn MOI[CJIeﬁ B MAKCTAaX YUCJICHHOI'O MOJCINUPOBAHUA

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

Pazgen |l. BeposiTHOCTHBIE M AETEPMUHUPOBAHHLIE MOJAEIH

Tema 1 JlucriepCHOHHBIA U PETPECCUOHHBIN aHAIN3

3aoaua 5. t-xputepuit CThIoJEHTa JUIsl 3aBUCUMBIX BBIOOpOK. TpybomnpoBoa nmeeT 11 peMOHTHBIX
yuacTkoB. KojnuecTBO aBapuiHBIX BBIC3IOB 3a T'OJ IO CAaHAIIMKM TPYOOIIPOBOAA M Yepe3 o Mocie
ee TPOBEJICHUS MPUBEACHO B TabmuIe. Pa3nmuyaroTcs JIM 9MCIO aBapUHHBIX BBIC3JIOB JI0 M TIOCTIE
caHaluun?

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

Ilpumepul 3a0au 0na KOHMPOALHOU padomul

KoHTponbHas BBINOJIHAETCA 10 MHANBUAYAIbHBIM 33JaHUSM Ha NEPCOHAJIBLHOM KOMIIBIOTE-
pe no BapuantaM. OT4eTOM MO paboTe SBISIETCS pacueTHBIN (paiii, mpeaoCTaBICHHBIA Ha
IIPOBEPKY IPEINoAaBaTeiro. /[ MpuBEIEHHBIX CTAaTUCTUYECKUX JAHHBIX IMOCTPOUTH YPaBHEHHE
HapHOfI PErpe€CCun U BBITIOJIHUTD CTAaTUCTUYECKHH aHaJHN3 €ro KaueCTBa, BKIIIOYaA IPOBCPKY IIpa-
BOMCPHOCTHU ITPUMCHCHUA MCTOAd HAMMCHBIINX KBAJIPATOB.

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

Bonpocwt k ouckyccuu
Pazgen |. CucTeMHBIN aHAJIM3 M ONTHMHU3AIMS IIPOILIECCOB
Tema 1. CucteMHBIN aHAIN3
[IpeumymiecTBa W HEOOCTAaTKU MOAXOJOB K HCCIENOBaHUIO cucTeM: [IpudymHHO-
CJIEICTBEHHBIN MOXO0, CACTEMHBIN MOX0/I, CUTYaIlMOHHBIHN MOIX0I, TPOIIECCHBIN MOIXO/I.
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Hackonbko Moelnb CUCTEMBI MOXKET OBITH 00OOIEHHOW NP BHITTOTHEHUH CHCTEM-
HoTo aHanu3a? OT yero 3aBUCHUT YPOBEHb 00001IeHUs?
Pasnen |l. BepossTHOCTHBIE B JETEpPMUHUPOBAHHBIE MOJIEIU
Tema 1 JIucriepcHOHHBIN U pErPECCUOHHBIN aHAJIN3

Kakue MeTopr 0TOOpa mydliie IPUMEHATH JIJIs UCCIEOBAaHUN: BOJOTIOTPEOICHUS KHU-
JIOTO WJIM MPOMBIIINICHHOTO palioHa, TToKa3aTeseil KauecTBa BOJIbI B BOJOMCTOYHHKE, CIIPOCa
Ha OyTBUIMPOBAHYIO YUCTYIO BOY?
Ilpumepvl unousudyanvhvix 3a0ay

Pazgen |. CucTeMHBIN aHAJIM3 M ONTHMHU3AIHMS IIPOILIECCOB
Tema 1. Cucremubli ananu3 KnaccudumupoBaTh 00BEKT HCCICIOBAHUN KaK CUCTEMY MPHU
3aJIAaHHBIX IEJISX UCCIICIOBAHNM.

Ne [lenu MozenrpoBaHus

1 HccnenoBanus MIaHUPYIOT BBIIONHUTD C €0 BBLICHEHHS IPUYHH HU3KOH NPUOBLIH
IPOU3BOACTBEHHOTO MPEANIPUSITHS.

2 HccnenoBanus MIaHUPYIOT BBITIONHUTD C 1I€bIO BEISICHEHHS IPUYHUH HU3KOH MPUOBLIH
TPaHCIIOPTHOTO MPEANPHUSITHS.

3 HccnenoBanus miIaHUPYIOT BBIIONHUTD C IO BBISICHEHHS IPUYXH HU3KON MPHOBLIH
TOPTOBOTO MPEATIPHUSITHSL.

4 HccnenoBanus IIIaHUPYIOT BBITIOIHUTS C TETIbIO BBISICHEHHSI TPUYMH HU3KOW PUOBLTH HAY4HO-
MIPOM3BOCTBEHHOT' O MPEANPUSITHS.

5 CocTaBUTh MOJENb MAaTEPUAJIBHBIX BXOAOB-BBIXOJIOB JJIsl CHCTEMBI BBICILIETO 00pa30BaHUs

6 CocraBuTh MOJENIb HEMATEPHAIbHBIX BXO0B-BBIXOAOB JJIsl CHCTEMBI BBICHIET0 00pa30BaHusl

7 HccnenoBanus miiaHUpyIOT BBIOIHUTE C IO BRIACHEHHS MPUYMH HU3KOH yCIIeBaeMOCTH B
rpymnne. KnaccubuumupoBaTh CTYASHYECKYIO TPYIIITY KaK CUCTEMY.

Pasnen |. CucteMHBIN aHAJINM3 M ONTHMHM3AIHS IIPOLIECCOB
Tema 2. MoJjieny NpUHATHS PEIICHUNA B YCIIOBHSAX ONPEACICHHOCTH M HEONPEASICHHOCTH
CdopmupoBath ¢ MOMOIIBI0 TEHEpATOPa CIyYalHBIX YUCEN BBIOOPKY CIpoca C pacmpese-
nenuem Ilyaccona mpu 3aaHHOM MapameTpe A U Ciiy4dailHoM pacceuwBaHuu a. Jyig 3amas-
HBIX M3JIEpKeK XpaHeHus B (py0O/mens 3a en.) u usnepxek nedunura H (py6/mens 3a e.)
HaWTH ONTUMABHBIM 00BbEM 3amaca Mo WHTErPaIbHOW KPUBOU cripoca U GYHKIMH TIIOTHO-
CTH YOBITKOB.
Paznen |l. BeposaTHOCTHEIE M A€ TEPMUHUPOBAHHBIE MOJIEIIHU
Tema 1 JIuciepCMOHHBIN M PErPECCUOHHBIN aHAIN3

Ha odumnuansnom caiite Poccrara HallTW naHHBIE 32 HECKOJBKO JIET, BBHITIOJIHHUTH

OMUCATCIbHYIO CTATUCTHUKY U MMOCTPOUTH TUCTOTrpaAMMYy CJIICAYIOIICTO ITOKA3AaTCIIA:
Ne | Cratuctuueckuii mokasaTenb
1 | Xunmmuaste ycnosust B PO. Bech BeTxwii 1 aBapUHHBIN )KUITUIIHBINA (HOHIT, MITH. MO

16 | maHHBIC 1O pACIPEIEIICHUIO JIEHCTBYIONUX CTPOUTENLHBIX OPraHH3alUN 110 YHCICHHOCTH paboT-
HUKOB 1 (popmMam coOCTBEHHOCTH «J[MHAMUKA JTOJU YaCTHBIX MPpeanpusiTuii MOCKOBCKO# 00JIacTH B
00bEeMe CTPOUTETHLCTBA

IIpumepHbIN epevYeHb BONPOCOB, BBIHOCUMBIX HA IPOMEKYTOYHYIO aTTe-
CTAIMIO (324€T) M0 HTOraM OCBOEHHSI THCIUIIIHMHbI
«IIpukiagHas MaTeMaTHKa»
JInHerHbIe MOJIENIM TPUHATHS PELICHUH IPU HAIMYUU OTPAHUYECHUM.
Teopust urp. OCHOBHBIE TOHATHS.
Knaccuduxanus urp. [lpumepsr.
AHanu3 miatexHbIX MaTpull. CMEIIaHHbIE CTPATErHH.
beckoanuimonHas urpa IByx UT'POKOB C HYJIEBOM CYMMOM.
Mertozpl moncka ceaIOBbIX TOUEK. BO3MOXKHBIE BapUAHThI PEILICHUS UTPHI.
14
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[ToHsiTHE MUCTIEPCHOHHOTO aHAIK3A.

O6unacTh mpUMeHEeHHs OJHO(PAKTOPHOTO AUCTIEPCUOHHOTO aHAU3A.

9. OO6nacTh MPUMEHEHHS U UCIIOJIF30BAaHUE IBYX(PAKTOPHOTO AUCIIEPCHOHHOTO aHAIH3a
0€3 OBTOPEHMIA.

10. O6nacth npuMEHEHUs U UCTIONb30BAaHUE ABYX(DAKTOPHOTO AUCIIEPCUOHHOTO aHATU3a
C TIOBTOPEHUSIMHU.

11. IlapHblii ABYXBBIOOPOUHBI t-TE€CT 1)1 CPEAHUX.

12. JIByxBBIOOPOUHBIi I-T€CT ¢ OTMHAKOBBIMU JUCTIEPCUSMHU.

13. IByxBBIOOPOYHBIi {-TECT C pa3NUYHBIMU JUCTIEPCUSIMH.

14. Monens napHo# perpeccuu U TpeOOBaHUs K €€ TOCTPOEHHUIO.

15. ToueuHsle OLIEHKU BBIOOPKHU

16. UnTepBanbHOE  olleHMBaHWe. JloBepUTENbHBIM HMHTEpPBal U JIOBEpPUTEIbHAsS
BEPOSITHOCTH JIJIsI CPEJTHETO 3HAUCHUSI.

17. Beruucnenue ko3¢ dunnrerTon koppemnsuuu [Tupcona.

18. IIpoBepka cTaTuCTUYECKOM 3HAUMMOCTH Koddduninenta koppensuu [Tupcona

19. Monaens napHOM THHEHHOU PErpecCHH

20. TpeGoBaHUs K MOCTPOSHUIO MOCIN TAPHOH JIMHCHHON PEerpecCun

21. Onenka mapamMeTpoB YpaBHEHHUS TAPHOW JTMHEHHON pErpecCcHu.

22. CyurHocTh METO/Ia HAMMEHBIIUX KBAJPATOB.

23.T'oMOCKeTaCTUYHOCTh U TeTEPOCKETACTHUYHOCTh OCTAaTKOB B MOJIETH JIMHEWHOMN per-
peccum.

24. ABTOKOppETSIUS B MOJICNN JIMHEWMHON PETPEeCcCHH.

25. luTepBaibl MporHo3a no JMHEHHOMY YpaBHEHHUIO PETPECCUH.

26. HenuHeliHble perpecCMOHHbBIE YPaBHEHUSI.

27.Jluneanu3anus B HEIMHEWHBIX PETPECCUsIX.

28. O160p (haKTOPHBIX MPU3HAKOB MPU MOCTPOCHUN MHOKECTBEHHOUN PEerpecCuu.

29.3a1a4 MHOYKECTBEHHOT'O KOPPEISIIUOHHO-PETPECCHOHHOTO aHAIN3a.

30. [ToHsiTHE MYJTBTUKOIIMHEAPHOCTU U CIIOCOOBI €€ yCTpaHEHUS.

31. MeToab! 3KCIEpTHOT'O OLIEHUBAHUSI.

32.Meroa MomapHOTro CpaBHEHUS.

oo

6.2. Onucanne noka3arejei 1 KpUTEPUEB KOHTPOJISI yCII€eBAE€MOCTH,
ONMUCAHNE IKAJ OlleHMBAHUSA

JUIst KOHTPOJIL YCIIEBAEMOCTH HMCIIOJIB3YETCS TPAaJULMOHHAs CUCTEMa KOHTPOJIS U

OLICHKM YCIEBACMOCTU CTYACHTOB: HOJIKHBI OBITH MpeACTAaBJIICHBI KPUTCPHUHN BBICTABJICHUA
OILICHOK ITO CUCTEMCEC «3a4Y€Ty», KHE3AUYCT».

Kpurepuu oneHuBanusi pe3yJibTaToOB 00y4eHUA

HpO(I)CCCI/IOHaJ'IBHOFO MMPUMCHCHUA OCBOCHHBIX 3HaHUM C(I)OpMHpOBaHLI.

Tabmuma 7
Kpurepun oneHuBaHus Ha 3a4eTe 3auer
3aCIyKMBACT CTYACHT, OCBOMBIIIHH 3HaHUA, YMCHUA, KOMIICTCHIIUU U TCOPETUYUC-
CKuil Marepuan 6e3 mpoOesioB; BHITOIHUBILUI BCe 3aaHUs, TPEAYCMOTPEHHbIE
y'-Ie6HI)IM IJIAHOM Ha BBICOKOM Ka4Y€CTBCHHOM YPOBHE, ITPAKTUYCCKUC HABbIKU 3a4€eT

3aCIyKUBAET CTYJEHT, MPAKTUYECKH MMOJTHOCThIO OCBOMBILNIN 3HAHUS, YMEHUS,
KOMIIETCHIIMH U TEOPETHUECKUN MaTepua, yueOHbIe 3aJaHus He OI[CHEHBI MaK-
CUMAJIBHBIM YHCJIOM 0aJlJIOB, B OCHOBHOM C(QOPMUPOBaAJ MPAKTUYECKUE HABBIKH.

3acIy’KUBAeT CTYACHT, YACTUYHO C IPoOeIaMy OCBOWBIITUI 3HAHUS, YMECHUS,
KOMIICTCHIIMH U TCOPETHUSCKUI MaTeprajl, MHOTHE ydeOHbIe 3aJaHMs JTN0O He
BBITIOJTHIL, JTNOO OHU OIEHEHBI YHCIOM OAJTOB OJU3KHM K MHHUMAJILHOMY, HE-
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KOTOpBIE MPAKTUUECKHE HABBIKU HE CPOPMHUPOBAHBI.

3aCIy’)KUBACT CTYACHT, HC OCBOMBIITHH 3HaHUWs, YMCHHA, KOMIICTCHIIUU U TCOPC- HE3a4eT
THYECKHI Marcpuall, yqe6HLIe 3alaHus HC BBIIIOJIHUII, ITPAKTHUYCCKUC HABBIKU HC
c(OpMHPOBAHBI.

7. YueOHO-MeTOAMYECKOEe U MH(POPMAIIMOHHOE o0ecnevyeHne TUCITUIINHBI
7.1 OcHoBHas JauTEpPaTypa

1. IIneckynoB, M. A. IlpukianHas MaTteMaThka. 3ajauyd CETEBOTO ILJIaHM-
poBaHUs : yueOHOe Tocobue 11 By30B / M. A. IlecKkyHOB ; 1O HAy9HOU peIaKIlu-
et A. W. Kopotkoro. - 2-¢ u3a. - D1ekTpoH. aaH.col. - M. : FOpaiit, 2019. - 93 c. -
https://urait.ru/bcode/441595*Ahnttps://urait.ru/book/cover/584160DD-8323-41E8-
ADD3-9F2300FAC509. - Pexxum goctyma: DIEKTpOHHO-OMOIMOTEYHAs CHCTEMa

Opaiit, nmnsa  aBropu3.  moJsb3oBarened. -  TeKCT @ DIEKTPOHHBIM.
URL: https://urait.ru/bcode/441595 (nara obpamenus: 22.08.2024)
2. Jlauyra, FO. @. TNpuxnammasi maremaruxd : Y4COHUK U TMPAKTUKYM JUIsI By30B /

FO. @. Jlauyra, B. A. CamcoHoB ; moja oOmieit penakiueid B. A. CamcoHoBa. - 2-¢
u3ll. - DnekTpoH. naH.col. - M. : FOpaiit, 2021. - 304 c. - (Boicmiee oOpa3zoBa-
Hue).urait.ru/bcode/471246” Ahttps://urait.ru/book/cover/4AB7BEDED-373D-4786-

BO9BE-2E1A85F41728. - Pexum pgoctymna: OIEKTPOHHO-OMONIMOTEYHAsT CUCTEMa

Opaiit, 111 aBTOpM3.  IOJB30BATEIICH. Tekct  :  DBIEKTPOHHBIN.
URL.: https://urait.ru/bcode/471246 (nata obpamenus: 22.08.2024).
3. Bepemuyk, H. C. Ilpuknannas MmareMatuka : y4eOHO-METOJUYECKOE IO~

cooue / H. C. Bepemuyk, T. A. IlonsakoBa. — Omck : CubAIU, 2022. — 198 ¢. —
ISBN 978-5-00113-195-3. — TekcT: omekTpoHHBIN / JlaHb : 3IEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/270887 (nara oOpare-
Hus: 22.08.2024). — Pexxum aoctyna: ajis aBTOpU3. MOJIb30BaTENEH.

7.2 lonojiHUTEILHAS JIUTEPATYpPa

1. boromonos, H. B. Maremaruka : yueOnuk mnsa By3oB / H. B. boromo-
noB, I1. U. CamoiisieHko. - 5-e u3., nep. u JI01. - DJIeKTpoH. AaH.col. - M. : FOpaiir,
2022. - 401 C. - (Briciiee o0pa3oBaHue). -

URL.: MAhttps://urait.ru/bcode/488864”Ahttps://urait.ru/book/cover/581F627F-
FA47-494C-B9D1-D3600A43A08D. - Pexxum pocrtymna: DIeKTpOHHO-OMOIMOTEUHAs
cucteMa IOpaitT, s aBTtopus. monb3oBarenel. Tekct : anexktponHsii. URL:
https://urait.ru/bcode/488864 (nara obpamenus: 22.08.2024).

2. DkoHoMeTpuKa : JabopatopHsiii mpaktukyMm / Y. H. bynrakosa. - Bopo-
Hex : BI'Y, 2016. - 65 c. - URL: “Ahttps://e.lanbook.com/book/165259. Pexum noc-
Tyna: DNEeKTPOHHO-OMOIMOTEYHAS cucrema  Texkcr : AIEKTPOHHBIMN.
https://e.lanbook.com/book/165259. (nata obpamenus: 22.08.2024).

3. Cuexko B.JI. CoBpemeHHbIe crIOCOOBI 00paOOTKU JTaHHBIX THAPABINYECKOTO
skcriepuMenTa : Monorpadus / CHexxko Bepa JleonunoBna . — M. : PTAY-MCXA, 2015.

140 c. ( 5 9K3., OJHOTEKCTOBAsE 3JIEKTPOHHAs BEPCHsl JOCTYIIHA Ha caiiTe OMOIMOTEKH
PI'AY-MCXA http://library.timacad.ru/elektronnyy-katalog).
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7.3 HopmaTHBHBIE IPABOBbIE AKTHI

1. 149-®3 OO6 undopmannu, WHHOPMAIIMOHHBIX TEXHOJOTHSIX M O 3aImuTe HH(pOpMa-
un. [DnexTpoHHbIil pecypc]. — Pexxum goctyma: http://www.consultant.ru/ (Jloctym
CBOOOTHBI).

8. [lepeyeHb pecypcoB HH()OPMALMOHHO-TEJIEKOMMYHHKANIMOHHOM ceTH
«/HTepHeT», HeOOXOAUMBIX VISl 0CBOEHUS JUCHUILTHHBI

1. Peectp deneparbHBIX rOCY/IapCTBEHHBIX WH(OPMAITMOHHBIX CUCTEM
http://rkn.gov.ru/it/register/ (oTKpBITHI TOCTYII).

2. OdurmanbHbIi CalT JIEKTPOHHON HayuyHOU OubOImoTeku https://elibrary.ru/ (moctym
CBOOOJIHBIN).

3. Odwunmaneueiii caiT ciyx0b1 ['ocymapcTBeHHON cTatuctuku Poccuiickoit denepa-
mun http://gks.ru (OTKpBITBIN AOCTYM).

4. OdunmanbHblii caliT pazpadoTurka ANSys https:// www.ansys.com/ (OTKPBITBIN J0OC-
TyM).

5. OdunmanbHeIi cauT pa3paboTunka STAR CCM+
https://www.plm.automation.siemens.com/global/ru/products/simcenter/STAR-
CCM.html (mnoctyn cBOOOHBIN).

9. IlepeyeHb MpOrpaMMHOro odecreyeHuss 1 HHPOPMANMOHHBIX CIPABOYHBIX
cucrTeM (IPU HEOOXOAMMOCTH)

[IpoBenenne 3aHATHII OCYIIECTBISIETCS B ayIUTOPHSIX, 0OOPYIOBAHHBIX MEPCOHAIb-
HBIMH KOMITBIOTEpaMH, OObEIMHEHHBIMH B JIOKAJIBHYIO CETh C BBIXOJOM B MHTEPHET C 00sI-
3aTeNIbHBIM HAJIMYMEM MPOEKTOpPA JJI1 BO3MOKHOCTH MMOKa3a Mpe3eHTaIlui U dKpaHa.

Tabmauia 8
IlepeyeHb MpPOrpaMMHOro odecredeHust
Ne HaHMeHOBaHHeU HaumenoBanne Tun I'on
pasaeiia ydyeoHoi ABTOp
n/n nporpamMmsbl nporpamMmbl pa3padoTkun
JMCHHUILTHHBI

1 | Bce pa3nensl MS Excel pacueTHas Microsoft |2010 u Bbime
2 | Bce pa3zzuensl MS Power Point JIEeMOHCTPAIMOHHAS Microsoft |2010 u Bbime
3 | Bce pa3zzensl MS Word pacueTHas Microsoft |2010 u Bbiie
4 | Bce pa3gensr Internet Explorer IIOMCKOBAas Microsoft {2010 u Bei1IE

10. Onucanue MaTepuaibLHO-TEXHUYECKOH 0a3bl, HEOOXOTUMOM ISt
ocylecTBJIeHHsI 00Pa30BaTEJIbHOI0 MPOLEcca MO AMCIUIJINHE

Tabmuma 9
CeegeHust 00 00eCIIe4eHHOCTH CNIENMATM3MPOBAHHBIMY AYAUTOPUSMHU,
Ka0OMHeTaMu, JJa00paTOpUSIMH

HanMeHoBaHHe cIelIHAIBHBIX IO-

MellleHUH U moMeleHni 1t caMo- | OCHAILIEHHOCTh CNeNHUAJIbHbIX MOMEIeHUH U moMellie-

CTOSATEJBbHOI padoThl (N2 y4eOHOro HMI VIS CAMOCTOSATEJIbHOI PadoThI
Kopnyca, Ne ayiumTopun)

Ne29 (yn. bonbmas Axkagemuueckas, | Ilepconanbnblii komnbtotep 32 mt. (MHB. Ne

oM 44, ctp. 3), ayn. UI1- U116, 336, | 210134000001134; 210134000001192;210134000001193;
347 yuebnas nabopamopus, yueonas | 210134000001194;210134000001195; 210134000001196;
ayoumopus ons epynnoswix u unousu- | 210134000001197;410134000000590; 210134000001181;
0YaNIbHLIX KOHCYIbMayull, yueonas 210134000001182;210134000001183; 210134000001184;
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http://www.consultant.ru/about/software/systems/#build

ayoumopusi 01 meKkyuwe2o KOHmpois
U NPOMeNCYMOYHOU ammecmayui,
nomewenue 0Jisk CAMOCMOAMeNbHOU
pabomsi

210134000001185; 210134000001186:210134000001187;
210134000001188; 210134000001189; 10134000001190;
210134000001191; 210134000001168; 10134000001169;
210134000001170; 210134000001171; 10134000001172;
210134000001173; 210134000001174; 10134000001175;
210134000001176; 210134000001177; 10134000001178;
210134000001179; 210134000001180)

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

No29 (yn. bonbias AxageMmuyeckas,
nom 44, ctp. 3), ayn. UL1- U116, 336,
347 yuebnas nabopamopusi, yuebHasn
ayoumopusi 0isi 2pYNnosulixX U UHOUBU-
0YabHBIX KOHCYIbMAayul, y4yeoHas
ayoumopust 0Jisk meKyuje2o KOHMpoJs
U NPOMENCYMOYHOU ammecmayuil,
nomewenue 0Jisk CAMOCMOMeNbHOU

[Tepconanbubiii kommnbioTep 12 mr. (MHB. Ne
210134000001109;

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

210134000001119; 210134000001120)

pabomuvl

Bbubmnorexa nm. H.U. XKenesnosa
(JIucrBennuunas ayes, a. 2 k.1, kom.

133)

UutanbHblil 3. 12 KOMIBIOTEPHBIX MECT C JOCTYIIOM B
anexkTpoHHbid katanor LIHb u MuTepHer.

KoMHaThI caMOIOATOTOBKY CTYICHTOB
B OOLLIEKUTUAX

11. MeToanyeckue peKOMEHIAIMU CTYACHTAM 10 0CBOCHUIO M CIUILIUHbI

OO6yuenue no puctumiuuHe «[IpuknagHas MmaTeMaTuka» 1aeT 3HAHUS O METO/aX CHC-
TEMHOI'0 aHajau3a, IOCTPOCHUM MATEMAaTHYECKUX MOJEIEH U pealn3aluy UX B IIaKeTax
NPUKIAIHBIX TPOrpaMM, OLIEHKE KayecTBa Moeliel U X MPUMEHEHHIO B 00JacTu mpodec-
CHUOHAJIHOM JESITeIbHOCTH. YYUT MOUCKY MCTOYHMKOB U OIIEHKE HEOOXOIMMOM ISl 3TOTrO
UHpOpMAIMH, COBPEMEHHBIM METOIMKAM MPUKJIAJHBIX UCCIEIOBAHUN, aHAIN3Y, HHTEepIpe-
TallMM U OIICHKE MOJYYEHHBIX pe3yiabTaroB. OOydeHHe MpelnojaraeT u3ydeHue cojepixa-
HUsI y4eOHOW JUCIUTUTMHBI Ha ayJUTOPHBIX 3aHATUSIX (JISKIIUSAX U MPAKTUYCCKHUX 3aHSATHUIX),
AKTUBHO-TBOPYECKYIO CAMOCTOSTENbHYIO pa0OTy CTYJCHTOB B Yachl, OTBE/ICHHbIE HA CaMO-
CTOSITENIbHYIO pa0OTy B MEPHO U3YUECHHUS Kypca.

AKTHBHO-TBOpPUYECKHH MOAXOA K paboTe ¢ y4yeOHBIM MaTepHalioM Ha JIEKUUAX U
NPAKTUYECKUX 3aHATUSX OOYCIIOBJIEH KaueCTBOM CTYJEHTa K 3TUM (opMaM 3aHATHUN B Iie-
PHOJ CaMOCTOSITENIbHOM pabOThl, aKTUBHBIM YY4aCTHEM B 00CYX/IEHUHU BOTIPOCOB U PELICHUN
3a/1a4 Ha 3aHATUAX. B 5THX Lensax 3a1adu, BBIHOCUMBIE NI PELICHMs Ha NMPAKTUYECKUX 3a-
HSTHUAX, JOJDKHBI ObITh INIYOOKO M3YY€HBI, IPOJyMaHbl, IPOAHATM3UPOBAHBI U MpEACTaBIIe-
HBI B KOHCIIEKTax B BUAE (HOpMYT U MOJENeH B MEPHOJ CaMOCTOATENbHON paboTsl. Camo-
CTOsITENbHAs padoTa CTyJEHTA ABISETCS BaXKHBIM BHJIOM Y4eOHOW paboThl B Y HUBEPCHUTETE.
OCHOBHBIMH BHAAMHU CaMOCTOSITEJIbHON BHEAYJUTOPHON pabOTHI MO Y4eOHOW NUCIUILIMHE
«IIpukiagHas MaTeMaTHKa» SIBISIOTCS: CAaMOCTOSTENIbHOE YIIIyOJIeHHOE W3YUYEeHHUE pa3ziesioB
y4eOHON JUCUMIUIMHBI C TIOMOIIBIO PEKOMEHIOBAaHHOM JIUTEPATYPHI, HHTEPHET-PECYPCOB, 1O~
BTOpPEHHE U J0pabOTKa M3JI0KEHHOTO Ha 3aHATUSAX MaTepuaia, cOOp NCXOTHBIX TaHHBIX JIJIs
CTaTUCTUYECKOI'0 aHAJIN3a JI0Ma B INI00ANIbHOM CETH, TOBTOP PEIIAaeMbIX 3ajjad JOMa, CaMo-
CTOSITENIbHYIO Pa0OTy C MPOTPaMMHBIM 0O€CIIedeHHEM, TOJITOTOBKY K KOHTPOJIBHON paboTte
U TIOATOTOBKY K 3a4eTy.
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[ToaroroBka k 3a4dery. K 3auety HE0OXOIMMO TOTOBUTCS Il€JICHAINIPABICHHO, pery-
JSIPHO, CUCTEMATHUECKH U C TIEPBbIX JHENH 00y4yeHus Mo JaHHo# aucuurminHe. [lonbiTka oc-
BOUTH JAUCIUIUIMHY B MEPUOJ HETOCPEACTBEHHON MOATOTOBKU K 3a4€Ty Kak MPaBUIIO, ObI-
BaeT MaJIO MPOAYKTUBHOM U HedPekTuBHON. B camom Havane n3ydueHus: yaeOHOU TUCIIHTI-
JIMHBI TIO3HAKOMbBTECH CO CIEAYIONEeH y4eOHO-METOIUYECKON JTOKYMEHTAIUe: Mmporpam-
Mot 1o yuebHoi aucuuminne «llpukiagHas MaTemMaTHKa»; MepeyHeM 3HAHUM, HABBIKOB U
YMEHHUN, KOTOPBIMU CTYACHT JIOJKEH OBJIJIETh, COCTABOM KOMIIETEHIINM, KOTOPBIMH HEOO0-
XOJUMO BJIAJIETh MO OKOHYaHUHM M3YYEHUsS Kypca; TeMAaTUYECKUM IJIAHOM M JIOTUKOW H3Y-
YeHUs] TUCHUIUIMHBL; TUIAHAMM JIEKIUHA M MPAKTUYECKUX 3aHATUNH M THUIIAMU PellaeMbIX
MPUKIATHBIX 3a]1a4; OpraHu3aieil KOHTPOIbHBIX MEPOIPUITHI 1O MPOBEPKE TEKYIIEH yc-
MEBAEMOCTH; PEKOMEHIOBAHHOMN JTUTEPATYpO U HHTEPHET-PECypCaMU; IEPEUHEM BOIIPOCOB
0 MOATOTOBKE K 3a4eTy. TO MO3BOJHUT CHOPMHUPOBATH YETKOE MPEACTaBIeHHE 00 00beMe
U XapakTepe 3HAHUU M YMEHUH, KOTOPBIMU HaJo OyleT OBJIajeTh Mo auciuiummae. Cucre-
MaTHUYECKOE BBITIOJHEHHE yUueOHOM paboThl Ha IPAKTUUYECKUX 3aHATHUSX MTO3BOJUT YCIEITHO
OCBOUTDH JUCIUIUIMHY U CO3/IaTh XOPOIIYIO 0a3y IS CIauu 3a4eTa.

Buabl u popmMbl 0TPAOOTKH NPONYIIEHHBIX 3AHATHH.

CryneHT, NpoNMyCTUBLIMI 3aHATHSA, 0053aH NMPUHECTH KOHCHEKT MO MPOMYIIEHHON
JIEKIUHU WIN IPAaKTUYECKOMY 3aHSITHIO.

12. MeToauvecKkue peKOMEHAALNNH NMPENnoAaBaTe/]siM 10 OPraHu3anuu 00yueHust
0 TUCIUILINHE

3aHATHS TIO0 JTUCHUTUIMHE TPOBOASTCS B CICAYIOMUX (opMax: JEKIUHA W TMpaKTHYe-
CKHE 3aHATHS. BaXKHBIM MOMEHTOM NPU OOBSICHCHHH TEOPETHUYECKOr0 Marepuana K mpak-
THUYECKOMY 3aHATHIO SBIISACTCS MPEAYNPEkKISHUE MACCUBHOCTH CTYACHTOB U oOeclieueHHE
aKTUBHOTO BOCIIPHUATHS U OCMBICIICHUSI UMU HOBBIX 3HAHHM.

Omnpenensioniee 3HaYCHUE B PEIICHUU ATOW 33/1a4d UMEIOT JBa JAWJIAKTHYCCKHX YC-
JIOBHSI: BO-TIEPBBIX, CAMO HM3JIOKEHUE MaTepuaia IMearoroM J0DKHO OBITh COACpKATENb-
HbIM B HayYHOM OTHOIIICHWH, KUBBIM W MHTEPECHBIM IO (OpME; BO-BTOPHIX, B IPOIIECCE
YCTHOTO HM3JIOKCHUSI 3HAHWK HEOOXOIMMO MPUMEHSATH OCOOBIC TEeAarormuecKue MpUEMBI,
BO30Y)KJIAIONIUE MBICIIUTCILHYI0 aKTHBHOCTH CTYJCHTOB W CIIOCOOCTBYIOIIHE MOJJIEPKa-
HUIO UX BHUMaHus. OJMH U3 3TUX MPUEMOB — co30aHue npobaemuou cumyayuu. CaMbIM
MPOCTHIM B JJAHHOM CIIy4ae SIBJSIETCS JOCTATOYHO YETKOE OIpeesIEHNe TeMbl HOBOTO MaTe-
puana U BBIJCIICHUE TEX OCHOBHBIX BOIPOCOB, B KOTOPBIX HAJUICKUT Pa3oOpaThCsl CTYICH-
TaMm.

Ilpaxmuyeckue 3anusamusi pa3BUBAIOT HAYYHOE MBIIIJICHUE U PEeUYb CTYACHTOB, TIO3BO-
JISIOT MPOBEPUTHh MX 3HAHUSA, B CBS3U C YEM BBICTYMAIOT BAXKHBIM CPEJICTBOM JIOCTATOYHO
ONepaTUBHON 0OpaTHOW CBsA3M. /[ yCHENIHOW MOATOTOBKH K JTAOOPATOPHBIM 3aHATHSIM
CTYJIEHTY HEBO3MOXXHO OTPAaHUYHTHCS CIyIIaHWEM BBOAHOTO Martepuana. Tpebyercs mpen-
BapUTElIbHAs CaMOCTOSITENbHAsI paboTa CTYACHTOB MO TeMme IUIaHupyeMoro 3aHsaTus. He
MOJKET OBITh M peur 00 3((HEKTHBHOCTH 3aHITHIA, €CIIH CTYJCHTHI MPEABAPUTEIBHO HE TO-
paboTaroT HaJ KOHCIEKTOM, YYCOHHKOM, yueOHbIM TTocOOHMeM, YTOOBI OCHOBATEIHLHO OBJIa-
IeTh Teopuei Bompoca. MHTepakTmBHOEe oOydeHme oOecreuynmBaeT B3aWMOIIOHMMAHWE,
B3aMMOJICHCTBUE, B3auMooOoraiieHne. HTepakTUBHbIC METOJUKH HU B KOEM cllydae He
3aMEHSIOT JICKIIMOHHBIM MaTepHall, HO CIIOCOOCTBYIOT €ro JIYYIIeMy YCBOCHHIO M, YTO OCO-
OCHHO BaXXHO, (DOPMHUPYIOT MHECHHSI, OTHOIICHHUSI, HABBIKU MOBEJeHUS. IHTEpaKTUBHEBIE Me-
TOJIBI IPUMEHSIOTCS KaK Ha JICKIUSAX, TAK ¥ HA IPAKTUICCKUX 3aHSATHUSX.
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Ilpezenmayuu ¢ UCnonb308aHUEM PAZIUYHBIX BCNOMO2AMENbHBIX CPEOCME C 00CYHiC-
Oenuem. Vcrionb3yroTCsl pa3NuYHbIE BCIOMOTAaTeNbHBIE CPEACTB: JIOCKA, KHUTH, BHUJECO,
craiiapl I KOMIIBIOTEPOB U T.N. MHTEepakTUBHOCTH 00€cTeunBaeTCs MPOIECCOM TOoCIie-
JTYIOIIEr0 00CYKIEHUS.

Obpamnas cea3v - AKTyanu3anus NOJyYEHHBIX HA JIGKIIMM 3HAHUN MyTeM BBISICHE-
HUS PEAKIMU YYaCTHHUKOB Ha 00CY>KaeMbI€ TEMBI.

Juckyccus ot natuHCcKoro «discussion» (paccMOTpeHHe, UCCIIEI0OBAHUE): CIIOCO0 Op-
raHU3aI[Md COBMECTHOM NEATEILHOCTU C IIeJIbI0 MHTEHCU(DHUKAIIUU Tpollecca MPUHSATHUS pe-
HICHUs] B TPYIINE; METOJl aKTUBHOTO OOYy4EHMs, OCHOBAHHBIN Ha MyOJIMYHOM OOCYXIIEHUU
pOoOJIeMBI, 1IeJIb KOTOPOTO BBISICHEHHE M COTIOCTABIICHUE PA3JIMYHBIX TOYEK 3PCHHUS, HAXO-
XKJICHHE MPABUILHOTO PEIICHHS CIIOPHOTO BOIIPOCA.

IIporpammy paspadorau:

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

Ha padouyio mporpammy aucuuiinabl 51.0.03 «I[Ipukiaagnas MaTeMaTHKAa»
OITIOII BO no nanpasjiennto 08.04.01 — CTpouTesibCcTBO, HANPABJIEHHOCTH

«CTpOI/ITeHLHO-TeXHI/l‘IeCKaﬂ IKCIIEPTHU3Aa 00bEeKTOB HEABHKMMOCTH»

(xBamupuKanusi BBIMYCKHHKA — MATHCTP)

KonecuukoBoit Upunoii AnekceeBHOM, Ti1aBHbIM HH)eHepoM OO0 «Texnompo-
€KT», KaHIUJATOM TEXHUYECKUX HayK (Jjajiee M0 TEKCTY PELEH3EHT), MPOBEICHA PEleH-
3usi pabouelt mporpaMmbl aucnuiuiuHbl «[Ipukmannas matematuka» OITOIT BO mno nHa-
npasienuio  08.04.01 -  «CtpouTenbcTBO»,  HampaBieHHOCTh «CTPOUTEIBLHO-
TEXHUYECKasi dKCIepTH3a OOBEKTOB HEIBMXUMOCTH» (Maructp) pa3paboTaHHOU B
OI'bOY BO «Poccuiickuii rocynapcTBeHHbI arpapHblii yHuBepcuteT — MCXA nMeHu
K.A. Tumupszesa», Ha kadenpe CAIIP u 1P (paspaborunk — [Tanuusern; Makcum Cep-
reesud, goueHT kadenpsr CAIIP u WHXXEHEPHBIX PacdeTOB, KaHAWIAT TEXHUYCCKUX Ha-

YK).

PaccmotpeB mpencraBiieHHbIE Ha PEICH3UIO MaTepUaibl, PELEH3EHT MPHUIIEN K
CJIETYIOIIUM BBIBOJIAM:

1. [IpenwsiBnenHas pabodas mporpamMma TUCHUTUTHHBI «[IpukiagHas MaTemMaru-
ka» (manee mo Tekcry Ilporpamma) coomeemcmeyem tpeboanusim ®I'OC BO no Ha-
npasiieanto 08.04.01 — «CrpoutensctBo». [Iporpamma codepoicum BCce OCHOBHBIE pasjie-
b1, coomeemcmayem TpeOOBaHUSAM K HOPMATUBHO-METOINYECKUM JTOKYMEHTaM.

2. [pencrasnennas B [Iporpamme akmyanpHocms yaeOHOW TUCIUTIINHBI B PaM-
kax peanuzanuu OIIOIT BO re nodnesxcum comuenuro — MACHUTUIMHA OTHOCHTCS K 00sI-
3aTeNIbHON YacTH yueOHoro mukia — b1.

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

B coorBerctBun ¢ Ilporpammoit 3a aucuuiuimHou «llpuknagHas mMaremaTuka»
3akperieHo 3 komnemenyuu OIIK-1 (maamkatopsr moctmwkenust OITK-1.1; OIIK-1.2;
OIIK-1.3; OIIK-1.4), OIIK-2 (uanukarop noctwkenuss OIIK-2.1), OIIK-6 (unaukarop
noctmxenuss OIIK-6.3; OIIK-6.4). [uctumnuna «[IpuknagHas MaTeMaTHKa» U
npencrasieHnas [Iporpamma cnocodna peanruszoeams X B 00bSIBICHHBIX TPEOOBAHUSX.

4. Pezynomamul o0yuenus, npencraBieHupie B [I[porpaMMe B KaTeropusix 3HaTh,
yYMETb, BIAJIETh coomeemcmayom Crenudrke U CONEepPKaHUI0 JUCIUILTUHBI U JeMOHCHI-
PUPYION 803MONCHOCHIb TIOJTYyYEHUS 3aBIIEHHBIX PE3YyJIbTaTOB.

5. O6mas TpynoéMKoCTh nuCHUIUTHHGL «lIpuKkiiagHas MaTeMaTHKa» COCTaBIsIeT 3
3auétHbIX enuHuIbl (108 gacos).

6. Hudopmarus 0 B3aMMOCBS3H M3y4aeMBbIX JUCIHUILIMH U BOIPOCAM HCKITIOYe-
HUS AyONMMpPOBaHMS B COJACPKAHWU JUCIHUIUIMH Coomeemcmeyem JeHCTBUTEIBHOCTH.
Hucuumnuna «[Ipuknagnas mareMaTHka» B3aUMOCBS3aHA C JPYTUMH JUCHUTUTHHAMU
OIIOIT BO u Yue6Horo 1urana no HanpasieHuio 08.04.01 — «CTpouTenscTBO» M BO3-
MOKHOCTh TyOTHpPOBaHUS B CONEPKAHUU OTCYTCTBYET. [10CKONBbKY NUCIUITIIMHA HE Tpe-
JyCMaTpUBaeT HaJUYUE CIEHUANbHBIX TPeOOBaHHI K BXOJHBIM 3HAHUSM, YMEHHSIM U
KOMITETEHITHSIM CTY/ICHTa, OHA MOET SIBJISTHCS MPEAMISCTBYIOMICH Il CIICIUATBHBIX, B
TOM YHCJie TPOPECCUOHATBHBIX JUCIMILINH, UCIIOIB3YIONINX 3HAHUS B 00JaCTH MaTeMa-
TUYECKOTO MOJCIMPOBAHUS B MPOGECCHOHATBLHON NEATEIILHOCTH MAarucTpa 1mno JaHHOMY
HaIpPAaBJIEHUIO MTOJITOTOBKHU.




7. IlpencraBnennas llporpamma mpenrnosiara€T MCHOJIb30BaHUE COBPEMEHHBIX
00pa30oBaTeNbHBIX TEXHOJOTHM, HCIOJb3yeMble MpPHU pPEaNU3alUu pa3IUYHbIX BHUI0B
yueOHoil paboTsl. @opMbl 00pa30BaATENBHBIX TEXHOJIOTHNA coomeemcmayiom cnenuduke
JUCLUILINHBIL.

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

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

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

®opma IpPOMEKYTOUHOTO KOHTPOJIS 3HAHUM CTYIEHTOB, IpenycMoTpeHHas IIpo-
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
JUTEPATypOi — 2 HICTOYHHKA, IOTIOIHUTEIILHON 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-
uupuke aucuuiuinebl «[IpuknagHas MaremaTuka» U o0ecredrBaeT UCIOJIb30BaHUE CO-
BPEMEHHBIX 00pa30BaTeIbHbBIX, B TOM YHCIE MHTEPAKTUBHBIX METOJIOB 00y4EHUS.

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

OBIIUE BbBIBO/bI

Ha ocHoBaHuM MpoBeIeHHON pEeLeH3UH MOXKHO CJeNIaTh 3aKJII0YEHHUE, YTO XapakK-
Tep, CTPYKTypa M cojepxaHue paboueit mporpammsl aucuuiuinnel «lIpukiagnas mare-
matukay OIIOIT BO mo nampasnenuto 08.04.01 — «CtpouTenbCcTBOY, HAPaBIEHHOCTh
«CTpOUTENBPHO-TEXHHUUYECKAsT IKCIEPTH3a OOBEKTOB HEABMIKUMOCTHY» (KBaIU(HKAIHS
BBIIIYCKHMKA — Maructp), pazpadortannas [lanuuseny Makcumom CepreeBud, AOLEHTOM
kadenpel CAIIP u MH)XEHEpHBIX pacyeToB, KAHIUAATOM TEXHUYECKHX HAyK COOTBETCT-
ByeT TpeboBanusiMm ®I'OC BO, coBpeMeHHBIM TpeOOBaHUSAM SKOHOMHKH, PbIHKA TpyJia U
MO3BOJIUT TNPH €€ pea3aliy YCIenHO 00ecneuyuTh (OPMUPOBAHUE 3asBICHHBIX KOMIIE-
TEHIIHI.

Peniensenr:

7

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

«28» aBrycta 2024r.
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