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AHHOTALIUA

paboueit mporpamMmbl y4eOHON AUCIUTLIUHbB
51.0.03 [IPUKJIAIHASI MATEMATUKA

JUTsl ToAroToBku MaructpoB no HampasieHuto 08.04.01 - CtpourtenscTBO, Hampas-
JEeHHOCTH. CTpOUTENBHO-TEXHHIECKAs IKCIIEPTH3a O0BEKTOB HEIBHKUMOCTH.

HCJILIO 0CBOCHUSA NUCHUIIIMHBI «HpI/IKJIaI[HaH MaTCMaTuKa» ABJIACTCA IMOJTYUCHUC
O6yanOHIHMHC$I TCOPCTHICCKUX 3HAHUU O MCTOAaX CUCTCMHOI'0 aHajin3a, IOCTPOCHUN Ma-
TEMAaTUYECKUX MOJECIICH U pain3alilvi NX B IIAKCTAX IMPHUKIIAAHBIX ITPOI'paMM, OLICHKE Ka4ycC-
CTBa MOJENICH U X IMPUMCHCHUIO B obnactu HpO(i)GCCHOH&.HI:HOfI JCATCIIBHOCTH.

MecTto AucuuniMHbl B yueOHoM miiaHe. J(ucuummna «[IpukinagHas MaTeMaTrka» BKIIO-
yeHa B 00s13aTenbHbIN nepedeHb o0s3arensHoil yactu @PI'OC BO u peanusyercs B COOT-
BercTtBUU ¢ TpeboBanusmu OPI'OC BO u YueOGuoro miana mo Hampasienuto 08.04.01 —
CtpouTensCTBO HampaBlIeHHOCTh «CTPOUTEIBHO-TEXHUUYECKAsT IKCIEepTHU3a OOBEKTOB He-
JBI>KUMOCTI.

TpeGoBanusi Kk pe3yJbTaTaM OCBOCHHMS JWCHUIIMHBI: B pPE3yJbTaTe OCBOCHUS
TUCIUIUTUHBI hopMupyroTes cienyromue komrnerennun: OIIK-1 (MHaIuKaTopbl TOCTUKEHUS
OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4), OIIK-2 (unaukarop moctmwxkenus OITK-2.1),
OIIK-6 (uamukarop poctmwkenus OITK-6.3; OIIK-6.4).

Kpatkoe cogep:xxanue JucuuIuInHbL. JlucuuminHa BKIto4aeT pa3aen « CUCTEMHBII
aHaJu3 ¥ ONTUMU3AIUS MPOIECCOB» B KOTOPOM U3YYaIOTCSI METOJbI CHCTEMHOTO aHAIN3a 1
ONTUMU3AINHU, a TAKXE METOJAbl MPHUHATUS PEUIEHUN B YCJIOBHUSAX HEOMPEIEIECHHOCTH;
paznen «BepoATHOCTHBIE U IETEPMUHUPOBAHHBIE MOJEIIN», B KOTOPOM H3Yy4aroTCsl MOJEIU
JUCIIEPCUOHHOTO U PETPECCUOHHOTO aHaIM3a U METO/Ibl YHCIEHHOTO MOJICTUPOBAHUSI.

OO0uas TpPy10eMKOCTh JMCUMILUIHHBI: 3 3a4eTHbIX enuHullbl uiau 108 dacos.

IIpoMexyTOUYHBINH KOHTPOJIb: 3a4eT BO 2 CEMECTPE.

1. lleab ocBOEHHUS JUCHUILJINHBI

Heabro ocBoeHus quCHMILVIMHBI «lIpukinagHas MaTtemMaTUKa» SBISETCA MOJY4YCHUE
00y4JarIKUMHCS TEOPETUYECKUX 3HAHUM O METO/JaX CUCTEMHOTO aHajIu3a, IOCTPOEHUHU Ma-
TEMAaTHUYECKUX MOJIENICH U pealln3aliy UX B IMAKETaxX MPUKIAJHBIX IPOrPaMM, OLICHKE Kade-
CTBa MOJIEJICH U UX MPUMEHEHUIO B 00JIaCTH NPOPeCcCHOHATBLHON AESITETLHOCTH.

JUst JOCTHKEHMS LU B KypCe M3YyYEHMs] JUCLUILIMHBI PEIIAIOTCS CIEAYIOLIUeE 3a-
naun: — copMUpPOBATH MPEACTABICHUS 00 OCHOBHBIX KOMIOHEHTAaX KOMIUIEKCHOM AMCIIUI-
nusbl «[IpukinanHas MaTeMaTHKa»; PAaCKPBHITh MOHATHHHBIN anmapaT (yHIaMEHTaIbHOTO U
NPUKIAJHOTO acCleKTOB MUCHMIUIMHBI; C(HOPMUPOBATH HABBIKM PabOTHl B IMaKeTax, MpH-
KJIQJHBIX MPOrpamMM, HH(POPMAIIMOHHBIX CUCTEMAX; 03HAKOMUTh C METOJOJIOTHEN IKCIIEPH-
MEHTa U ITOCTPOCHMS IMIUPUUECKUX MOJAEIICH.

2. MecTo TMCUMILTUHBI B YUeOHOM Mpolecce

Hucuurmmna «IIpuknannas mareMaTHKa» BKIIOYeHa B 00s3aTenbHbId nepedens PI'OC
JTUCIUIUIMH 0a30BOM 4YacTW W peanu3yeTcs B coOTBEeTCTBUU ¢ TpeboBanusimu PI'OC u
Yuebnoro miana nmo HampasiieHus 08.04.01 CrpoutensctBo «CTpOUTENHHO-TEXHUYECKAS
JKcnepTh3a OOBEKTOB HEABMKUMOCTUY». [loCKONIBKY M3ydeHHE AMCIUIUIMHBI HaYWHAETCS
BO BTOPOM CEMECTpE JOCTAaTOYHO 3HAHWE TAKUX AUCHUILIUH «OCHOBBI HAyYHBIX HCCIIEIO-
BaHuit» (1 cemectp) u «OpraHuzanus U ynpaBlIeHUE CTPOUTENbHOMN JesaTeabHOCThIo» (1



cemectp). JAucumnmimna «I[Ipukiiangnas MaTeMaTuKa MOXKET ObITh OCHOBOM JIJIsi HAITUCAHUSI
pa3/ienioB BBITYCKHOW KBaIU(PUKAIIMOHHON PabOTHI.

PabGouas mporpamma mucuuruinabl «lIpuknagnas mMaTreMatuka» s WHBAIUIOB U
JUI[ ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbs pa3palbaThiBa€TCsl WHIAUBUIYAIBHO C
Y4eTOM TCUXO(U3UIECKOTO PA3BUTHS, WHIUBUAYATbHBIX BO3MOXHOCTEH U COCTOSIHUS 3710~
poBbs Takux oOydaromuxcs. OCOOCHHOCTBIO NUCIHMIUIMHBI SBJISETCS HCIIOIB30BAHHE TEp-
COHAJILHBIX KOMITBIOTEPOB HA BCEX 3aHATHUSAX U paboTa B MPUKIATHOM MPOTPAMMHOM ObOec-
MEYEHUHN U TOCYJapPCTBEHHBIX 0a3ax JTaHHBIX.

3. [lepeyeHb MUIAHUPYEMBbIX Pe3yJbTATOB 00y4eHHS MO JTUCUMUILINHE,
COOTHECEHHBIX C IVIAHUPYEMBIMHU pe3yJIbTATAMHU 0CBOEHHSI 00pa30BaTeIbHOM
NporpamMmblI

N3yuenve naHHOW y4eOHOM IUCHUILIMHBI HAMpaBlIeHO Ha (opMupoBaHue y 00y-
YAIOIIUXCS KOMIETEHIUMN, TPEACTaBIECHHBIX B TabmuIe 1.

4. CTpyKTYypAa U COAepKAHUE TUCIUIIIMHBI

OO6mwmit 00beM quctuiinHbl coctaBisger 108 yacoB. KonTaktHas pabora ¢ mpemnoja-
BaresneMm cocraBisieT 12,25 waca. B xypce nmpeaycMOTpeHO YTEeHHE JIEKIUKA W TPOBEICHUE
MPAKTUYCCKUX 3aHATHHA Ha MEPCOHATHLHOM KOMITBIOTEPE, B TOM YHCJIE C HCIIOJIh30BAaHUEM
CETEBBIX TEXHOJOTHH, paOdOThI B MH(MOPMAIIMOHHBIX CHCTEMaX U MaKeTaX MPUKIAIHBIX IPO-
rpaMM. BugaMu IpoMeKyTOYHOT0 KOHTPOJIS BBICTYIIAET 3a4€T BO 2 CEMECTpeE.

4.1 PacnpenesieHue TPyA0EMKOCTH AUCHMILIMHBI 10 BUAAM padoT
1o cemecTpam

OO6mas Tpyn0€MKOCTh TUCIUIUIMHBI cocTaBisieT 3 3ad.ef. (108 ywacoB), ux pacmpe-
JieJIieHue TI0 BUAaM paboT U ceMecTpaM MpeCTaBIeHO B TaOiuIle 2.

3AOYHAA ®OPMA OBYYEHUA

Tabnuna 2
PacnipenesieHue Tpy10éMKOCTH JUCUMILIMHBI 110 BUAAM PadoT MO ceMecTpam
. TpynoémkocTn
Buj yueOHoit padoThl qac. Cemecrp 2
OO6mas Tpy10éMKOCTb JIUCIUTUINHBI TI0 Y4eOHOMY IIIaHy 108 108
1. KonrakTHas padora: 12,25 12,25
AynuTopHas paéora
B mom uucne:
aexyuu 4 4
Ipaxmuueckue 3anamus (113) 8 8
KOHMAakmuas paboma Ha npomesicymounom konmpoine (KPA) 0,25 0,25
2. Camocrositesannasi pa6ora (CPC) 95,75 95,75
Koumponvnas paboma (noocomoska) 20 20
camocmosmenbHoe U3yueHue pazoenos, camono02omoska (npopabomxa
U NOBMOpeHUe Mamepuaila y4eOHUK08 U yueOHblX nocooutl, n0020moeKa 71,75 71,75
K IeKYUAM U NPAKMUYECKUM 3AHAMUAM U M.O.)
Iloozomoska k 3auemy (KOHMpOJb) 4 4
By mpoMeXyTOYHOTO KOHTPOJIS: 3ayer




TpeOoBaHus K pe3yJibTaTaM OCBOCHHS Y4eOHOM IUCIHUILUIHHBI

Tao0mumna 1

CJIeJIOBaHUsI OOBEKTOB H MPO-

LIECCOB B 00JIACTH CTPOUTEIb-

CTBa U
KUJITHUIHO-KOMMYHAJIHHOTO
XO3SIHCTBaA

MPOBEICHUSI UCCIICIOBAHUH, OTIpEICICHUE
MOTPeOHOCTH B pecypcax

HOT'O pacrpe/Ie/icHus
pecypcoB

JIEJTA OTITUMAIIBHOTO
pacnpeneseHus or-
paHUYEHHBIX pecyp-
COB

Jr\[f;z thz)ri[e_ ConepmaHHe“ Ko 1 CoepaHme HHMKATopa A0CTHKS- B pesynbTare n3yueHust yaeOHON TUCIUILTUHBI 00YJYarOIIUecs TOJKHBI:
1 | Ty | KOMUCTEHLMH (vm e€ yacTH) HUSI KOMITETCHIUH (VTH ¢ YaCTH) 3HATh YMETh BJIaJCTh
1 |OIIK-1 |CnocobeH periath OIIK-1.1 Beibop dbyHmameHTanbHbIX 3aKk0- | MeTogonorudeckuii uH- | [I[puMeHsTh cucTeM- | MeTogaMu MOJCITUPOBAHHMS
3a7a49u MpOoQeCcCHOHATHHOMI HOB, OTHCHIBAIOIINX U3Y4aeMbIi IIporecc CTPYMEHTapHii UCCIIE0- | HbIM aHAIN3 B UCCIIe- |CHCTEM
JIeSITeIbHOCTH Ha OCHOBE WU SIBJICHHE BaHUIA JIOBAHUSIX
HUCIIOIb30BaHUA OIIK-1.2 CocraBienue MaTeMaTHIYECKON Buner MmaTematnueckux | PaszpabatbiBaTh Ma- HaBpikamu peanmzarnum ma-
TEOPETHUECKUX U MO/ICJIH, ONMCHIBAOIIEH H3y4aeMBblii IPo- Mojenei TEMaTHYECKUE MOJIe- | TEeMaTUYEeCKUX MOJETEH B
NPAaKTUYECKUX OCHOB, MaTe- | I[eCC WU SBJICHUE, BEIOOP U 0OOCHOBAHUE JIY TIPOLIECCOB U CHUC- | IPUKIIATHOM IIPOTPAMMHOM
MaTHYIECKOTO armapaTa IPaHUYHBIX M HAYaJIbHBIX YCIOBHH TeM obecriedeHNH
(byHIaMeHTaIBHBIX HAYK OIIK-1.3 Ouenka anekBaTHOCTH pe3ynbTa- | Kputepuu amexBatHocTH | DOpMYyTHUpOBATH MeTtoaamu onpeeacHus
TOB MOJAETUPOBaHUS, HOPMYIHUPOBAHHE MaTeMaTUYECKUX MOJIe- | IPEAJIOAKEHUS 110 UC- | KPUTEPHEB MPOBEPKH afeK-
MIPEIOKESHUH 110 UCTIONB30BAHUIO MaTeMa- | Jiel MIOJIL30BAHUIO pe- BaTHOCTH MAaTEeMaTHUECKIX
TUYECKON MOJAETH [Tl PelleHHs 3a]1a4 3yJIBTaTOB MOJICTN- | MOJeleit
po(hecCHOHAIBHON JesITeTbHOCTH pOBaHUsI
OIIK-1.4 I[IpumeHeHne TUITOBBIX 33/1a4 T€O- | MeTOoAbl TMHEHHONH | Pa3pabarbiBath orm- HaBrsikamu peanusarun or-
pHUH ONITUMHU3AIUH B TIPOHECCHOHATBHON HENMHEWHON ONTUMU3a- | TAMU3AIIMOHHBIC MO- | THMU3AIHOHHBIX MOJICICH
NeSTEILHOCTH 807051 nenu Ha [IK
2 |OIIK-2. |CnocobeH aHAIN3UPOBATH, OIIK-2.1 Cbop u cucremaTm3anus HaydHo- | Madopmarmmonnsie cuc- | @opmuposats monc- | Meromamu crucTeMaTH3auu
KPUTHYECKHU TEeXHUYECKON MH(OpMALIUH O paccMaTpu- TeMBI 1 6a3bl JAaHHBIX KOBBIE 3aIIPOCHI uHpOpMAaIH
OCMBICITUBATh U TIPEZICTaB- BaeMOM O00BEKTe, B T.U. C UCTOIB30BAHUEM | OTpaciieBoit nHpopma-
TATH UH(POPMAIIHIO, OCYIIECT- | HH(POPMATUOHHBIX TEXHOJIOTHI UH
BJIATH NOMCK HAYYHO-
TEXHUYECKOM
nHpOpMaIVH, TPHOOPETaTh
HOBEIC 3HAHWS, B TOM YHUCIIE C
IIOMOIIIBKO I/IH(I)OpMaLlI/IOHHI)IX
TEXHOJOTUN
OIIK-6 |Cmocoben ocymectBusats uc- | OIIK-6.3 CocraBneHne mporpaMMBbl st [Mpuanumer ontumans- | PazpabarsBate Mo- | Peanm3oBeIBaTh Mopenn

pacnpereneHus pecypcoB Ha
MK

OIIK-6.4 CocraBiieHue Ij1aHa UCCIIEI0BA-
HUSA C IOMOIIBIO METOJIOB (PAKTOPHOTO aHa-
nm3a

OCHOBBI ()aKTOPHOTO
aHaJIn3a

[InanupoBats 3KcIHe-
PUMEHT

OO6pabaThIBaTh SKCIIEPH-
MEHTaJIbHbIE JaHHBIE




4.2 Conep:xaHue QUCHUTINHBI
3AOYHASA ®OPMA OBYYEHUA
Tabnuma 3

TemaTuveckuii IJIaH y4eOHOM IUCHUIINHBI

AynutopHasi | BHeayam

HaumeHoBaHue pa3/aesioB U TeM THCIHUILIUH adora TOpHasi
.. Bcero
(YKpymiHEHO) J | II3 | IKP | pa6ora
CP
Paszaea |. CucreMHBIH aHAJIN3 M ONTHMHU3ALNSA
NMpPoIEeCcCcoB
Tema 1. CucreMHBII aHAIN3 16 1 2 - 13
Tema 2. Mojenu NpuUHATHS PELICHUNA B YCIOBUSAX OIpe- 33 1 2 - 30

JCJICHHOCTH U HCOIIPCACICHHOCTHU

Pa3nes |1. BeposiTHOCTHBIE H JeTepPMUHUPOBAHHbIE

MOJIeJTH

Tema 1 JlucniepCHOHHBIN U pErPEeCCHOHHBIN aHAIIN3 33 1 2 - 30
Tewma 2. YncrieHHOE MOJIETMPOBAHUE 21,75 1 2 - 18,75
KonTakTHas paboTa Ha MPOMEKYTOYHOM KOHTPOJIE 0,25 - - 1025

(KPA)

[TonroroBka K 3aueTy 4 - - - 4
Bcero 3a 2 cemecTp 108 4 8 0,25 95,75
Hroro no nucuuninae 180 4 8 0,25 95,75

Pa3nes |. CucreMHblii aHAJIN3 M ONTUMU3ALNS MPOLIECCOB
Tewma 1. CuCTEMHBIN aHAIN3

Jexyus 1.Cucmemmslii no0xoo0 6 ucciedosanusx. MeTOIONOTHUECKUN U MPUKIATHON UH-
CTPYMEHTApUN HcclieOBaHUM. [[pUUMHHO-CIEACTBEHHBIN MOIX0A, CUCTEMHBIN MOJIXO0M, CUTYallH-
OHHBIM MOJIX0/1, MPOLIeCCHBIN MOAX0. CUCTEMHBIN aHANIM3 KaK METOJl CUCTEeMHOro nojaxona. [lous-
tue cuctemsl cornacHo MCO 9000:2000. ITpunuunel uccnenoBanus cucreM. CTpyKTypUpOBaHHeE,
CUCTEeMHOCTh M UIAEHTH(UKAIUs, a0cTpakius u ¢popmanuzanus. CUCTEMHBIN MOIX0A KaK METOH0-
JIOTUS CMIENUATBFHOTO HaydyHOTO mo3HaHus. CucrteMHubiii ananus. Kitacesr cuctem. OCHOBHBIE CBOM-
CTBa CHCTEMBI: IIeJICHAMPaBIEHHOCTh, CIIOKHOCTD, JEIUMOCTbh, [EIOCTHOCTh, MHOTOOOpAa3ue dJie-
MEHTOB M pa3judue WX MPUPOJIbI, CTPYKTYPUPOBAHHOCTH. [ pajarius CUCTEM IO CIOKHOCTU M Mac-
mtaly. [Tonsitue cpenpl. [Ipoiiecc B3auMoAeCTBUSI CPENIbI U CUCTEMBI.

Ilpakmuueckoe 3ansmue 1. Knaccuguxayus cucmem. BXxomHele U BBIXOJIHBIE CBsi3H. Pac-
mUpeHHas Kiaccuukaus cucrteM (MPOCTHIS/CIOKHBIE, 3aKPBIThIE/OTKPBITHIE, pediIeKTop-
Hble/peIeKCUBHBIE, JE€TePMUHUPOBAHHBIE/BEPOATHOCTHBIE, CTAaTUYECKHE/IMHAMUYECKUE, JHC-
KpeTHBIC/HEMpephIBHBIC). Perienne 3a1ay mo caMoCTOsITeNbHON KIaCCH(PUKAIUU CUCTEM, OIpeJie-
JIEHUIO BXOJIHBIX U BBIXOJAHBIX CBA3EH MEXKIY CUCTEMOW U cpeaoil. B3auMoOCBs3b Cpebl U CHUCTEMBI.
[ToBenenue cucremsl. [lapamerprl coctosiHus. npumepbl. CBONCTBA CUCTEMBI, BHIpAXKa€Mbl€ B UM-
CJIOBBIX XapaKTEPUCTHUKAX. 3aJaddl IO OIMPEACIICHUI0 CHCTEMBbl M CpeIbl, CTCTICHU JeTaTN3alluu
AIIEMEHTOB CHUCTeMBbI. JleTanu3amnus (B TOM 4YHCIie Ha MpUMEpax) CBOWCTB CHCTEMBI: paBHOBECHE,
YCTOMYUBOCTD, d(PPEKTUBHOCTD, HAJCKHOCTD, aIanTaIlis, CaMOOPTaHU3aIus, KU3HECTIOCOOHOCTD.
MopenupoBaHu€e OTKPBITBIX CHUCTEM B MPHUKJIAAHBIX MakeTax. MeToAO0Jorus MOJEIUPOBAHUS OT-
KpBITHIX HH(pOopMarmoHHbIX cucteM ARIS. TpeboBanus k ammapaTHOMy obecnieueHuro. MHaTEpdetic
Y BO3MOKHOCTH MPOrpaMMbl. BO3MOKHOCTH UMUTAIIMOHHOTO MOJIETUPOBAHUSL.

Tema 2. Mozaeny NpuHATHS PENIEHUHN B YCJIOBUAX ONPEIEACHHOCTH U HEOIPEAECIEHHOCTH

Jexyus 2. Mamemamuueckue mooenu ucciedosanus cucmem. IIpUHIATIBI HCCIEIOBAHUS
cucteM. CTpyKTypHUpOBaHUE, CHCTEMHOCTh U UAeHTU(]UKaIM, abcTpakuus u hopmanuzanus. [lo-
HATHE MOJENH W O0IMMe Kiacchl Mmopened (m3omopdusie, momumopdueie). CumoOno3 mojenei
(ctpykTypHble, kKubepHeTndeckue). [loctpoenne 0000IIEHHONW MOJECIM KaK OCHOBHAs MpOIEaypa




cucTeMHOro ananusa. [IpoBepka agekBaTHOCTH MOJAENEH, aHAJIW3 HEOIPEICICHHOCTH U YyBCTBU-
tenpHOCTU. Kitaccudukanus MaTeMaTHuecKuX MOJIENei U 3Tambl ux pa3zpadorku. llemu maremaru-
YECKOr0 MOJICIUPOBAHUS U TpeOOBaHMS K MOJAEISAM. DTalbl MaTeMaTHYECKOrO0 MOEIMPOBAHMUS.
Bunpl MaTematndyeckux mojeneit mo gopme mpencTaBieHHs, Xapakrepy Mojend. JlocTouHCTBa U
HEJOCTATKU TEOPETUYECKUX U IMIUPUUECKUX MOJEIIEH.

Ilpaxmuueckoe sauamue 2. Mooenu onmumuszayuu. MaremaTudeckass MOJAEIb NPUHATHS
pelIeHU KaKk COBOKYITHOCTh PEaIU3allMOHHON U OIEHOYHOM CTPYKTYp. JIMHEHHbIE MOAEIH PUHS-
TUSl PEILIEHUHN B YCIOBUSX OIPENEICHHOCTH IPU HAIMUYMU OrpaHHuYeHuil. Mozenp pacnpeneneHus
OTpaHUYEHHBIX pecypcoB. TpaHcnopTHBIE 3aaa4un. Mojeln ynpaBiIeHHs 3allacaMi.

Ilpakxmuueckoe 3auamue 3. beckoanuyuorHnvle uepvl. AHaIU3 TIATEXKHBIX MaTpull. Onpee-
JIEHUe MUHMMAaKca, MakCUMUHA. [IouCK cennioBoil TOUKY, BEPXHEW U HUKHEW 1IeHBI UTphl. Pemenue
UTPBI B CMEHIAHHBIX cTpaTerusx. Peanuzaius Mojieneil B 3J1€KTPOHHBIX TaOIHIIAX.

Ilpaxmuueckoe 3ansamue 4. Jxkcnepmuvle Memoowvl npunamus pewenuti. UHquBuayanbHas v
rpyNmnoBas 3KcrepTusa. BeiOop 3KCnepToB MpHu NPOBEACHUN SKCIEPTU3bl. DBPUCTHUUECKHE METO/IbI,
OCHOBaHHbIE Ha 3aKOHaX JOruKU. CyOBEKTUBHBII METO/ OLICHOK C BBIIBUKEHUEM THIIOTE3. DBPU-
CTUYECKHE METOJbl aHaIM3a. AHAIUTUYECKUM MepapXudyecKuid nmpouecc. Meroa nonapHoro cpas-
Herus. KoadduimenTs cormacoBaHHOCTH SKCNEpTOB. MaTpHIIBI MOMAPHBIX CPABHEHUIA.

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

Jlexyus 3. /Jucnepcuonnulii u pecpeccuonusiii ananu3. OcHOBBI (pakTOpHOrO aHanu3a. AHa-
JUTUYECKas CTaTUCTHKA BbIOOpOK. Llenn nucrnepcMOHHOro aHajlu3a U KCIOJIb3yeMbIE KPUTEPHH.
perpeccuoHHbli aHanu3. [lapHas u MHo)kecTBeHHas perpeccus. OmpezneneHue kod(hPHUIMEHTOB
perpeccuu 1 CTaTUCTUYECKUE OLIEHKH KauecTBa ypaBHEHUH. [IporHo3sl.

Ipaxmuuecxoe 3anamue 5. Obpabomka sxcnepumenmanvhsvix 0OanHvix. OnucarenpHas cra-
TUCTUKA BBIOOPOYHBIX JAHHBIX. BbIUMCIEHHE TOYEYHBIX U MHTEPBAJIBHBIX XapakTepuctuk. Ilo-
CTPOEHHE TOBEPUTENBHBIX MHTEPBAJIOB AJIs1 CPEJHETO MPHU 33JaHHONW BEPOATHOCTH.

Ipaxmuuecroe 3ansmue 6. Ochosvl pakmopnozo ananuza. Paborta ¢ makeToMm «AHammu3
naHHbIx». OIHO- W NBYX(aKTOPHBIM AMCIEPCHOHHBIN aHamu3. [IpoBepka rumoTe3 O paBEeHCTBE
CPEIHUX U UCIEPCU JBYX HOPMaJbHBIX F€HEPaIbHBIX COBOKYNMHOCTEH. CTaTUCTHUECKAs 3aBUCH-
MOCTb CIIy4ailHbIX NT€PEMEHHBIX.

Ilpakmuueckoe 3auamue 7. Peepeccuonnviii ananusz. IlocTpoeHne ypaBHEHUN NApHOW M
MHOKECTBEHHOU perpeccun. [IpoBepka kadecTtBa ypaBHeHHs. [IpoBepka mpuemieMocTH MeTona
HAaUMEHBIINUX KBaJpaToB. [I[pOrHO3bI 110 perpecCHOHHON MOJIENN U UX KaYeCTBO.

Tewma 2. YuclieHHOE MOICIUPOBAHUE

Jexyusa 4. Hucnennoe peuwtenue cucmem oug@epenyuanvubvix ypasneHui. AHamu3 1eTepMHU-
HUPOBAHHBIX CUCTEM C MOMOILBIO AU (epeHInaNbHBIX YPaBHEHUN WM UX cucTeM. Bo3aMokHOCTH
AQHAJIMTUYECKUX METOJIOB PEIICHUsA. Y CTOMYMBOCTh pPEIICHUN. YNCIEHHbIE METO/IBI PEIICHUI: Me-
TOJI TIOCIIEIOBATEIbHBIX MPUOIKEHUH, METO/I KOHEUHBIX Pa3HOCTEH, METO/I KOHEYHOT'O 3JIEMEHTA.
CX0IMMOCTb U YCTONYHUBOCTh YUCICHHBIX METO/IOB.

IIpakmuueckoe 3anamue 8. Ilpuxnaounoe npozpammmoe obecneuenue O/ pearuzayuu Ma-
memamudeckux moodeneu. O030p BO3MOXKHOCTEH MAaKETOB MaTEeMaTHYECKOIO MOJEIHPOBAHUS
MathCad u  ANSYS Mechanical.  CneumanmusupoBanusie  maketsl  STAR-CCM+,
COMSOL Multiphysics, FLOW-3D.




4.3 JlekiMU ¥ MPAKTUYeCKNe 3aHSITUSA

Tabmnura 4
Conepxanue JJeKIU U MPAKTHYECKUX 3aHATHH
3AOYHASA ®OPMA OBYYEHUS
®opmupyemas Buna Kox
Ne u Haume- KOMIIeTeHIUsI KOHTPOJIbHO
Ne Ne 1 HazBaHMe JIeKIMH U -BO
HOBaHHUeE pa3- (MHIUKATOP ro
n/n NMPAKTHYECKOr0 3aHATHS ya-
1eJ10B, TEM AOCTHKEHU S MeponpHsTH |
KOMIIETEHI[UH) s
1. Pa3nen 1. CucremMHbIi aHAIM3 U ONITUMM3ALHS IPOLECCOB 6
Tema 1. JI 1. CucreMHBIN TOAXO B OIIK-1 (OIIK-1.1) 1
CucreMHbIi WCCJICTIOBAHMSIX
aHaJM3 13 1 Knaccudukanus cuc- OINK-1 (OIIK-1.1) | Ycrasiii onpoc | 1
TEM. Huckyccus
Pewenue ung,.
3a1a4
Tema 2. Mo- | JI 2. MaremaTuueckue Mo- OIIK-1 (OIIK-1.2, 1
NN TIPUHS- | IEJIM UCCIICIOBAaHUS CHCTEM OIIK-1.4)
i pemeHuit | I13 2. Mopaenau onTuMm3a- OIIK-1 (OIIK-1.2, YcrHbli onpoc 1
B YCIIOBUSX | IIUU OIIK-1.4), OIIK-6 Pemenue TH-
OIpeIeIEHHO- (OIIK-6.3) MOBBIX 3a1a4
CTH M HEOIpe- Pemenune nnm.
JIEEHHOCTH 3ajad
I13 3. beckoanuIOHHBIE OIIK-1 (OIIK-1.2, Perenue tu- 1
UI'PEI OHK'14) IIOBbIX 3aaa4
[13 4. DkcriepTHBIE METOBI OIIK-1 (OIIK-1.2, Pewenne tu- 1
IIPUHATUS PELICHU. OIIK-1.3) HOBBIX 3a/1a1
2. Pazgen |1. BeposiTHOCTHBIE U IeTePMUHHPOBAHHbIE MO/IEJIN 6
Tema 1 JI 3. JlucriepCHOHHBIN U per- OIIK-1 (OIIK- 1
JIMCTIEpCUOHH | PECCHOHHBIN aHAIH3. 1.2, OIIK-1.3),
y OITK-2 (OIIK-
b H 2.1) OTIK-6
PErpeCCUOHHBL (OITK-6.4)
H aHayH3 I13 5. O6paboTka sKCHIEpUMEH- OIK-1 (OIIK- | Vcrusrit onpoc | 1
TaAJIbHBIX JJAHHBIX. 1.2), Huckyccust
OINIK-2 (OIIK- Pemenne nnm.
2.1) 3a1au
OIIK-6 (OIIK-
6.4)
13 6. OcHoBBI akTopHOTrO ana- | OIIK-1(OlK- | Verueii onpoc | 1
M3a. 1.2, OIIK-1.3), Perenue tu-
OINK-2 (OIK- ITOBBIX 3a1a4
2.1) OITK-6
(OINK-6.4)
I13 7. PerpeccuoHHbIH aHATHU3. OIIK-1 (OIIK- Konrposbhas 1
1.2, OIIK-1.3), pabora
OIIK-2 OIIK-
2.1)
Tema 2. JI 4. YucneHHoe pelieHue Cuc- OIIK-1 (OTIK- 1
Yucnennoe TeM nudPepeHIINATBHBIX YpaB- 1.2, OIIK-1.3)
MOJICJIIMPOBAH | HEHUM.
ue 13 8. IlpuknagHOE MporpamMm- OINK-1 (OIIK- | Verubiit onpoc | 1
HOe o0ecrieyeHre 1jIsl peanu3a- 1.2, OIIK-1.3)
[[UU MaTeMaTUYECKUX MoJenel
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4.4 HepequL BOIIPOCOB AJA CAMOCTOATEC/IBbHOI0 U3YUYCHUA TUCIHUILJIMHBI

3AOYHAS ®OPMA OBYYEHUSA
Tabmuma 5

HepequL BOIIPOCOB JAJIsl CAMOCTOATC/IBHOI'O N3YYCHU S TUCITUIIIINHBI

Ne Ne paznena n Ilepeyenb paccMaTpuBaeMbIX BOIMPOCOB /1JIsl CAMOCTOATEIbHOIO
n/n TeMbI U3yYeHUs
Pazjen |. CucremHblii aHAIM3 H ONITUMHU3ALMS IPOLECCOB
1 Tema 1. Cucremupiii | CUCTEMHBIM aHaIW3 Kak METOX CHUCTeMHoro mnoxaxona. Ilonsarue
aHaJIn3 cuctemsl corsacHo MCO 9000:2000. . BxoaHble ¥ BBIXOJHBIE CBSI-
3u. Pacmmpennas kinaccudukanus cucteM (MpOCThie/CIOXKHbIE, 3a-
KPBITHIE/OTKPBITHIE, pedaeKTopHbIe/pedIIeKCUBHbIC, AETEPMUHUPO-
BaHHBIE/BEPOSTHOCTHBIE, CTAaTUYECKHE/IMHAMUYECKUE, JAUCKPET-
HbIC/HETIPEPHIBHEIE).
OIIK-1 (OIK-1.1)
2 |Tema 2. Mogenu | JJocTOMHCTBA U HEIOCTATKH TEOPETUUYECKUX M AMIHPUUYECKUX MO-
NPUHATHSA PELICHUN | nened. MaremaTudeckas MOJEb NPUHATHS PELICHUH KaK COBO-
B YCIIOBUSIX OIpe/e- | KYIIHOCTh pPEAM3allMOHHON M OLEHOYHOM CTpyKTyp. MHauBuay-
JIGHHOCTH U HEOIN- | aJibHasl M TPYIMIOBas dKCcrepTusa. BeiOop skcnepToB mpu nposee-
peneneHHoCT HUH dKcnepTussl. OIIK-1 (OIIK-1.2, OTIK-1.3, OIIK-1.4) OIIK-6 (OITK-6.3)
Pasjen |1. BeposiTHOCTHBIE U 1eTEPMHUHHUPOBAHHBIE MOJIEJIH
3 | Tema 1 Hucnepcu- | Koppensuus u koBapuanus. Cratuctudyeckas 3Ha4UMOCTh K03pdu-
OHHBI W pErpeccu- | MMeHTa Koppemsauuu. Buuabl koppenmsauuu. MeToj HauMEHBIINX
OHHBIN aHAIN3 KBaJpaToB. ['eTepockenacTUYHOCTh OCTaTKOB. [IpoGieMbl MynbTH-
KOJUIMHEAPHOCTH B MOJENSX MHOXECTBEHHOM perpeccuu. OIIK-1
(OINK-1.2, OIIK-1.3), OIIK-2 (OIIK-2.1), OITK-6 (OIIK-6.4)
4 | Tema 2. YucnenHoe | AHanu3 AETEPMUHUPOBAHHBIX CHUCTEM C MOMOIIbI0 AuddepeHiu-

MOJIETTUPOBAaHUE

aJbHBIX YPABHEHHI WM UX CUCTEM. METOJl KOHEYHBIX JIEMEHTOB.
Meto KOHEUHBIX pa3HocTel. OIK-1 (OTIK-1.2, OIIK-1.3)

5. O0pa3oBaTejibHbIe TEXHOJOTUHU

NuTtepaktuBHOE OO0yueHHe oOecreuynBaeT B3aMMOIIOHUMAHUE, B3aUMOJICIHCTBHE,
B3anMooborainieHrue. MIHTepakTUBHBIE METOJUKHA HU B KOEM ClIydae HE 3aMEHSIOT y4eOHbBIN
MaTtepuai, HO CIOCOOCTBYIOT €T0 JIYUIIEMYy YCBOGHHIO M, UTO OCOOCHHO Ba)kHO, (hOpMUPY-
FOT MHEHHMSI, OTHOIIICHU S, HABBIKU TTOBEICHMUSI.

Tabmauia 6

IIpyMeHeHHe AKTHBHBIX U MHTEPAKTHBHBIX 00pa30BaTe/JIbHbIX TEXHOJOT M

Ne HaunmMeHoBaHHe MCMO/Ib3YeMbIX AKTUBHBIX 1 HHTEPAKTHB-
Tema u popma 3ansaTHSA .
n/n HBIX 00pa30BaTeIbHBIX TEXHOJIOTHI
1 CucreMHbIN aHATN3 JI | IlpesenTanus (nH(MDOpPMAITMOHHO-KOMMYHHUKAITMOHHOE 00Y-
YEHHUE).
I13 | IIpoGnemHoe oOyueHue (AMCKYCCHs, pelieHrne WHI.3a/1a4)
2 Mopenu npuHATHA JI | [Ipe3enTanus (nH(pOpMaLOHHO-KOMMYHHUKAIIMOHHOE 00Y-
pEIIeHUl B yCIOBUSX YEHHE).
OTIPEIETICHHOCTH 1 I13 | IIpo6GnemHoe oOyueHue (AUCKYCCHS, peIIeHUE WHI.3a]1a4)
HEOMNpPEAEIEHHOCTU
3 JlucniepCMOHHBIN 1 JI | IlpesenTanus (uH(DOpPMAITMOHHO-KOMMYHUKAITMOHHOE 00Y-
pErpeCCUOHHbIN aHa- YEHUE).
13 I13 | IIpobaemuoe 0OyueHue (AMCKYCCHsI, PEIICHUE WHI.3a/1a4)
4 UucieHHoe MozeIn- JI | Ilpezentanus (uH(pOPMAIIMOHHO-KOMMYHHUKAIIMOHHOE 00Y-
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Ne
n/n

HaumenoBanue HCII0Jb3YEMbBIX AKTUBHBIX U HHTCPAKTHUB-

Tema u popma 3anaTHSA .
HBIX 00pa30BaTeJbHBIX TEXHOJIOTHI

poBaHue YeHue).

I13 | KontekcTHOE 00yUeHHE.

6. Tekylunii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOUYHAS ATTECTALMUSA 10

HTOraM OCBOCHHHA JUCHHUIIJINHBI

6.1. TunoBbie KOHTPOJIbHbIE 32JaHUSI UJIH HHbIE MAaTEePHUAJIbI, HEOOXO0UMbIe
JJIS1 OIleHKM 3HAHM, YMEHHH ¥ HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH

Bonpocsl AJ11 yCTHOT0 onpoca

Pasnen |. CucTeMHBIl aHAIN3 U ONITUMHU3AINAL IPOIECCOB

Tema 1. CucteMHBIl aHATN3

[lepeuncnuTh CBOMCTBA CUCTEMBI U IPUBECTH IPUMEPHI
[TpuHIMT 5KBU(UHATBHOCTU U €r0 0COOEHHOCTH
CymHOCTh CUCTEMHOTO MTOAX0/1A B UCCIEAOBAHUSX.
Pacmmpennas kinaccudukaius CUCTEM.

[IpuHUUIIBI UCCIEA0BAHUS CUCTEM.

Hepapxus nener CUCTEMBI.

CymHOCTh CUCTEMHOTO MTOAXOMA.

MeTtoaonorusi CUCTEMHOI'O aHAJIM3a U €0 LENH.

Pasmen |. CucTeMHBIN aHAIW3 U ONITUMHA3AINAA IIPOIECCOB

Tema 2. Moaenu OpuHITHS PENIEHNI B VCIOBUIX ONPEAEIECHHOCTU U HEOMPEAEIEHHOCTH

Kitaccel Mozierne B HCCIIEI0BAHMSIX.

[lepeunciuTh UETM MATEMATHYECKOTO MOJAEIUPOBAHMUSL.
OcHoBHbIE TpeOOBaHUSI K MATEMATUYECKUM MOJICTISIM.
DTanbl MAaTEMaTHYECKOTO MOJECIHPOBAHMSL.

Bunbr matremarnueckux mozeneit mo opme npeacTaBiIeHUS.
Buael moaeneit no xapakrepy MOJEIH.

Pasnen Il. BeposTHOCTHBIE M NETEPMUHHUPOBAHHBIE MOIEIN

Tema 1 JIucnepCHOHHBIN U PETPECCUOHHBIN aHAIN3

3aKOHBI pacrpeereHus CIy4yaiiHbIX BETUYHH.

OnucarenbHasi CTATUCTUKA CIIy4ailHBIX BEJIUYHH.

Brruncnenue abcomOTHRIX 4acTOT.

BbluncieHne OTHOCUTENIBHBIX YaCTOT.

Bubl croxacTuuecknx MOAENEH yIPaBJICHUs 3allacaMu.
Oco0eHHOCTH MapaMeTPUUECKUX KPUTEPUEB MPOBEPKU THIIOTES
Kpurepuii xu-xBaapar

Oco0eHHOCTH HEapaMeTPUUECKUX KPUTEPUEB POBEPKHU TUIIOTES
CpaBHeHue BbIOOPOK ¢ nomotibio kputrepusi CTbIO/ICHTA.
Oco0eHHOCTH SMIIUPUYECKUX HCCIEIOBAHHM.

[lonsiTHE TeCTUPOBAHUS, IPUMEPHI.

JlocTOMHCTBA M HEJOCTATKU TEOPETUYECKUX MOJACIICH.
JlocTOMHCTBA M HENOCTATKHA SMIUPUYECKUX MOJIEIEH.

Paspnen |l. BeposaTHOoCTHBIE M A€ TEPMUHHUPOBAHHBIE MOJIEIU

Tema 2. UncaeHHOE MOIEITUPOBAHUE

[Tpumep MMHEHHOTO ypaBHEHHS B YaCTHBIX MTPOU3BOIHBIX
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— Ilpumep nuHEITHOTO 0OBIKHOBEHHOTO AU (PEepEeHIINATHHOTO YpaBHEHUS

— Kak 3amaroTcs rpaHUYHbBIC YCITIOBUS

— Yro Takoe cucTeMa KOOpJIUHATHBIX (PYHKITUN

— Yro Takoe KpaeBas U CMElLIaHHAA 3a/]a4a.

— Yro Takoe pa3HOCTHas CXeMa.

— Yro Takoe ceTka.

— IloHsATHE CEeTOYHOW PyHKIIUH.

— Yro Takoe 1mabdJIoH pa3HOCTHOTO omepaTopa.

— KoneuHo-pa3HOCTHBIE aHAJIOTH IPOU3BO/IHbIX.

— OcHOBHBIC BO3MOXXHOCTH ITakeTa MathCad.

— OcHOBHBIEC BO3MOXKHOCTH ImakeTta AnSYS.

— OcnosHble Bo3MokHOCTH ntaketa STAR-CCM+

— OcHoBHbIe Bo3MOKHOCTH Maketa FLOW-3D.

Ilpumepvl munoegwix 3a0au

Pazzen |. CucTeMHBIN aHAJINW3 U ONITHMM3AIUS IIPOIIECCOB
Tema 2. Mojienu NpUHATHS PEIICHUN B YCJIOBHUSIX ONPEACICHHOCTH U HEONPEACICHHOCTH
3aoaua 1. CocTaBUTh MAaTEMATUYECKYIO MOJIENb, peanu3oBath ee Ha [IK u pa3paborarts on-

TUMAaJIbHBIM IIJIaH IIPOU3BOJICTBA. 3aBOJI IPOU3BOIUT 2 THIIA MPOIYKIMH, HCIIOIB3YET MPU 3TOM 3
BUJa pecypcoB. O0beM ckiiaza rotoBoil npoaykuuu 60 TonH. Haiftu Takoil miaH BelllycKa npo-

JYKIIUH, IPH KOTOPOM TPUOBUIb TPEINPUATHS OYJIeT MAaKCUMAJIbHOM.

ITokazarens Pacxonual T Pacxon na 1 T mpo- | Exxemecsiunbiii 3a-
IPOAYKIIUH A nyknuu B 1ac ChIpbs, T

Crippe 1, T 0,6 1,1 60

Coippe 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 (MYHKTHI MOTPY3KH) W MOTPEeOUTENCH OAHOPOIHBIX T'PY30B
(TTyHKTBI pa3rpy3KH) U3BECTHO KOJUYECTBO I'PY30B, UMEIOIIUXCS Y MOCTABIIIMKOB U O0BEMBI
MOCTaBOK MoTpedutensiM. OnpeaeneHbl KpaTuyanliie pacCTOSTHHUSI MEXKy MTyHKTaMU TpaHC-
noptHoM cetu. COCTaBUTh ONTUMAJIbHBIN TUIAH MEPEBO3OK.
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3a0aua 3. PeminTh Urpy B CMEIIAHHBIX CTPATETUAX MPHU 3a/IaHHOM IJIATEKHOW MaTpUILIE
bl | b2 | b3 | b4
al 4 3 2| -5
a2 -2 5| -1 4
a3 -3 2| -3 6
3aoaua 4. OnpenenuTh COrIacOBaHHOCTh MHEHUH SKCIIEPTOB B METO/I€ APHBIX CPaBHEHUN
CIIO)KHOCTH PEan3allii MOJEJICH B MaKeTax YUCIEHHOTO MOJICITHPOBAHUS

STAR-CCM+ FLOW-3D | AnSYS
STAR-CCM+ |1 1 5
FLOW-3D 1 1 5
ANSYS 0,2 0,2 1
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Paznen |l. BepoSTHOCTHBIE U J€TepMUHUPOBAHHBIE MOJIETU

Tema | JIuCIEpCUOHHBIN U PETPECCUOHHBIN aHAIN3

3aoaua 5. t-xpurepuii CThIOAEHTA U1 3aBUCUMBIX BbIOOpOK. TpyOonpoBox umeer 11 peMOHTHBIX
yuyacTkoB. KonanuecTBo aBapuiHBIX BBIE30B 3a IO 0 CaHALlMK TPYOOIIPOBOJA U yepe3 Irojl Mocie
ee TpOBeIeHUs NPUBEJCHO B Tabnuie. Pa3nnyarorcs Ju 4MCiIO aBapUUHBIX BBIE3/IOB JI0 U IOCIE
caganuu?

1 25 | 22
2 23 |25
11 |20 |20
3aoaua 6. [IpoBepuTHh BOCIPOU3BOIUMOCTh OIBITOB 1O KpUTepHio baptierra
No cepun onbITOB 1 onbIT 2 OMBIT 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 padomol

KoHTpoJIbHAS BBIMOIHSAETCS 110 WHIMBUAYAIbHBIM 32/JAHUSM Ha TIEPCOHATBHOM KOMITBIOTE-
pe mo Bapuantam. OTUeTOM MO paboTe SBISETCS PacueTHbIN (aiili, MpenoCTaBICHHbIH Ha
IIPOBEPKY IPEINIOAABATEIIO. /{151 MPUBEIECHHBIX CTATUCTUYECKUX JAHHBIX ITOCTPOUTH YPaBHEHHE
napHoﬁ pPErpeCCuu U BBIIIOJIHUTD CTaTHUCTUYECKUM aHaJIu3 ero KaueCTBa, BKIIIO4Yas IIPOBEPKY IIpa-
BOMCPHOCTHU ITPUMCHCHUA MCTOAd HAMMCHBIINX KBAJIPAaTOB.

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

Bonpocwt k ouckyccuu

Paznen |. CucTeMHBIN aHAJIM3 M ONITUMH3AIMS IIPOIIECCOB
Tema 1. CucTeMHBIN aHAIU3

[IpeumytiecTBa M HEJOCTATKH TOJXOJIOB K HCCIeNOBaHUIO cuctem: [lpuunHHO-
CJIEJICTBEHHBIN MOJX0/1, CACTEMHBIN MOAXO0J, CATYallHOHHBIN TOAXO/I, TPOLECCHBIN MOAXO/.

Hackonpko Mozens cucTeMbl MOXKET OBITh OOOOIIEHHOM MPU BBITIOJIHEHUH CHCTEM-
Horo aHanu3a? OT yero 3aBHCHUT YPOBEHb 0000IeHUs?
Pasnen Il. BeposTHOCTHBIE M IETEPMUHHUPOBAHHBIE MOJIEIN
Tema 1 JIucnepcHOHHBIM U PErPECCHOHHBIN aHAIN3

Kakue meTopr 0TOOpa Iydliie MpUMEHSTh JUIsl HCCIIEAOBAHMA: BOJOMOTPEOICHUS JKH-
JIOTO WJIM MPOMBIIIIEHHOTO paiioHa, oKa3aTesel KauecTBa BOJIbl B BOJOMCTOUYHUKE, CIIPOCa
Ha OYTBUTUPOBAHYIO YUCTYIO BOIY?
Ipumepovl unousudyanvuvix 3a0ay

Paspnen |. CucTeMHBIi aHAJIN3 U OOTUMHU3AIMS OIPOLIECCOB
Tewma 1. Cucremubiit ananus KnaccuduumpoBats 0OBEKT UCCIETOBAHUNA KaK CUCTEMY IpHU
3aJIaHHBIX 1EJISIX UCCIIECIOBAHMUIA.

Ne [enn MonenupoBaHMs

1 HccnenoBanus MIaHUPYIOT BBIIOIHUTD C €TI0 BEISICHEHHS IPUYKMH HU3KOH NPUOBLIH
IPOU3BOACTBEHHOT' O MPEANPUSITHS.

2 HccnenoBanus MIaHUPYIOT BRIIOJIHUTD C LEBIO BEISCHEHHS IPUYNH HU3KOH MPUOBLIH
TPAHCHOPTHOTO IPEANIPHUSTHSL.

3 HccnenoBanus MIaHUPYIOT BBIIOIHUTD C IE€IbIO BEISICHEHHUS IPUYHMH HU3KOH MPHOBLIH
TOPrOBOTO NPEAIPUSATHS.

4 HccenenoBanus MIaHUPYIOT BBIIOJIHUTD C 1EIbIO BBISICHEHHS IIPHYMH HU3KOW NPHOBLUIM HAy4HO-
[IPOM3BOJCTBEHHOIO IPENIPUATHS.
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5 CocTaBUTh MOZCIIb MATCPUAJIBHBIX BXOAOB-BBIXOJO0OB IJII CUCTCMbI BBICHICTO 06pa30BaHI/I$I

(ep]

CocTaBUTh MOIECJIb HEMATCPHUAJIbHBIX BXOJOB-BbIXOJ0B JJIs1 CUCTEMbI BEICIIETO 06paSOBaHI/I}I

7 HccnemoBanus IJIaHUPYIOT BBIITOJIHUTD C LEJIBIO BBIACHCHUS IPUINH HU3KOH YCIIEBAaCMOCTH B
rpynmne. KﬂaCCI/I(bI/IHI/IpOBaTI) CTYACHYCCKYIO I'PYIITYy KaK CUCTCMY.

Pasnen |. CucteMHBIN aHAIW3 U ONTHMM3AIUS IPOLIECCOB
Tema 2. Moaenu OpuHATHS pEIICHUH B VCIIOBUSX ONPEACIICHHOCTH M HEOIIPEICIIEHHOCTH
CdopmupoBaTh ¢ MOMOIIBIO TEHEpATOpa CIyYalHBIX YHCEN BBIOOPKY CIpoca C pacmpeje-
nenueM IlyaccoHa mpu 3a7aHHOM MapaMeTpe A U CIydalHOM paccewBaHuU a. J{ms 3amaH-
HBIX M37epkeK Xxpanenus B (pyO/nens 3a en.) u uznepxkek nedunura H (py6/nens 3a en.)
HalTH ONTHMAaTBHBIM 00BhEM 3amaca Mo WHTErPaIbHOW KPHUBOW cripoca U GYHKIMH TJIOTHO-
CTH yOBITKOB.
Pasnen |l. BepossTHOCTHBIE B JETEpPMHUHUPOBAHHBIE MOJIEIU
Tema 1 JIlucriepcHOHHBIN U PErPECCUOHHBIN aHAIIN3

Ha odumuansHom caiite Poccrara HaliTH maHHBIE 32 HECKOJBKO JIET, BBHITIOJHHUTH

OIIMCATCIIbHYIO CTATUCTHUKY U ITIOCTPOUTH TUCTOIpaMMYy CICAYIOMICTO ITOKA3aTCIIA:
Neo | CraTHCTHUYECKHH TOKA3aTEIb
1 | XXummmaste yenosust B PO. Bech BeTxwii 1 aBapWHHBIN YKUITUIIHBINA (DOH]T, MITH. M

16 | naHHBIE TIO paclpeleNeHHIO JEHCTBYIOINX CTPOUTENBHBIX OPraHU3al|id 10 YUCIIEHHOCTH paboT-
HUKOB 1 (popmMam coOCTBEHHOCTH «JlMHaMUKa 0N YaCTHBIX MpeanpusiTuii MOCKOBCKO# 00IacTH B
00BEME CTPOUTENHCTBA

IIpumepHbIH epevYeHb BONPOCOB, BBIHOCUMBbIX HA IPOMEKYTOYHYIO aTTe-
CTAIHIO (324€T) 10 HTOraM OCBOEHHS THCIUTLINHBI
«IIpukiagHas MaTeMaTHKA»
JIuneliHble MOIENIN IPUHATHS PELICHUN NTPY HAJIMYUU OTPAHUYECHU.
Teopus urp. OCHOBHbIE IOHSTHSL.
Knaccudukauus urp. Ilpumepsi.
AHanu3 miaTexxHbIX MaTpull. CMelIaHHbIe CTPAaTEervH.
beckoanmuumonHas urpa IByX UTPOKOB C HYJIEBOM CYMMOM.
MeTto/1bI MOKCKA CEUIOBBIX TOUYEK. BO3MOKHbBIE BapHAHTHI PELLIEHUS UTPHI.
IToHsATHE TUCTIEPCUOHHOTO aHAIU3A.
O6uacTh NpUMEeHEHHs] OJHOPAKTOPHOTO AUCTIEPCUOHHOIO aHAIN3a.
OO6nacTh NPUMEHEHUS U UCTIOJB30BAaHUE IBYX(AKTOPHOTO AUCIIEPCHOHHOTO aHAIN3a
0€e3 MOBTOPEHMIA.
10. O6nacTh MpUMEHEHUS U UCTOJIb30BAaHKE JIBYX(DAKTOPHOTO AUCTIEPCHOHHOTO aHAIN3a
C TIOBTOPEHUSIMU.
11. TTapHsIii ABYXBBIOOPOUHBIH t-TECT I CPETHUX.
12. JIByxBbIOOpPOUHBIi {-T€CT ¢ OTMHAKOBBIMU JAUCTIEPCUSMHU.
13. IByxBBIOOPOUHBIi t-TECT C pa3IUYHBIMU JUCTIEPCUSIMH.
14. Mogens mapHoii perpeccun u TpeOOBaHUS K €€ TOCTPOSHHUIO.
15. ToueuHble OLIEHKU BBIOOPKHU
16. UnTepBanbHOE  olieHMBaHWe. JloBepUTENbHBIM HMHTEpBal M JIOBEpUTEIbHAs
BEPOSTHOCTH JJIsl CPETHETO 3HAUCHUSI.
17. Beraucnienne kodddunueHToB koppensiuu [lupcona.
18.IIpoBepka craTUCTUYECKOW 3HAYMMOCTH K03 dunmenTa koppemnsiuuu I[Tupcona
19. Monens napHOM TUHEWHOU PErpecCuu
20. TpeboBaHus K MOCTPOSHUIO MOICIIM TAPHOH JIMHEWHON perpeccun
21. Onenka napaMeTpoB YpaBHEHUs ApPHOM JMHEHHOH perpeccuu.

CoNORwWNE
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22. CyurHocTh METO/Ia HAMMEHBIIIUX KBAJPATOB.

23.'oMOCKeJaCTUYHOCTh U T€TePOCKEIACTUUYHOCTh OCTAaTKOB B MOJIENH JIMHEHHOH per-
peccum.

24. ABTOKOppEISIHS B MOJICTH JTUHEHHON PETPECCHH.

25. InTepBaibl IpoOrHo3a no JMHEHHOMY YpaBHEHHUIO PErPECCU.

26. HenmuueitHble perpecCMOHHbBIE YpaBHEHUSI.

27. Jluneanu3arys B HEIMHEWHBIX PETPECCUSX.

28. O160p (aKTOPHBIX MPU3HAKOB MPU MOCTPOCHUU MHOKECTBEHHOM perpeccuu.

29.3a1auu MHOKECTBEHHOT'O KOPPEISIIUMOHHO-PETPECCUOHHOTO aHAIM3a.

30. [TonaTre MyIbTHKOJUTMHEAPHOCTH U CIIOCOOBI €€ YCTpaHEHHUSI.

31. MeToap! SKCIEPTHOTO OIIEHUBAHUSI.

32.MeTo/1 MonapHOTO CpaBHEHHS.

6.2. Onucanmne noxKasarejaeu u KPUTEPHUEB KOHTPOJIA YCIIEBAEMOCTH,
OIIMCAHHC MIKAJ OICHUBAHUA

JIIsi KOHTPOJISL YCIIEBAEMOCTH HCIIONB3YETCS TPaJUIMOHHAS CHCTEMa KOHTPOJIS U
OLIEHKH YCIIEBAEMOCTH CTYIEHTOB: JOJDKHBI OBITH IPEICTABIEHBI KPUTEPUU BBLICTABJIEHUS
OLICHOK II0 CUCTEME «3a4eT», «HE3aYETH.

Kputepun onieHnBaHus pe3yJjbTaTOB 00y4eHH s
Tabmamma 7

Kpurtepun oueHnBaHus Ha 3a4ere 3auver

3aCIy’)KUBACT CTYACHT, OCBOHBIIHI 3HaHUA, YMCHUA, KOMIICTCHINU U TCOPECTUYC-
CKH MaTepuall 0e3 HpO6CHOB; BBITIOJIHUBIINM BCE 3alaHusd, MPEAYCMOTPCHHLIC

y‘-Ie6HBIM IJIAaHOM Ha BBICOKOM Ka4Y€CTBCHHOM YPOBHE; IPAKTUYCCKUC HABbIKU 3a4€T
HpO(i)CCCI/IOHaJ'IbHOFO IMPUMCHCHUA OCBOCHHBIX 3HaHUM C(I)OpMPIpOBaHLI.

3aCIIy’KMBACT CTYACHT, NPAKTUYCCKU IMOJTHOCTBIO OCBOHBIITHI 3HaHUsA, yMCHUA,
KOMIICTCHIIUU U TeOpeTI/I‘{eCKI/Iﬁ Marepuall, yqe6HHe 3agaHus HC OLICHCHBI MaK-
CHMAaJIbHBIM YHCJIOM 6ann013, B OCHOBHOM C(i)OpMHpOBaJ'I IMMPAKTUYCCKUC HABBIKU.

3aCIy’KMBAET CTY/IEHT, YACTUYHO ¢ IpoOeTaMu OCBOMBILNHM 3HAHUS, YMEHHUS,
KOMIIETEHIIMH U TEOPETHUECKUI MaTeprai, MHOTHE yuyeOHbIe 3aaHusl THO0 He
BBINOJIHUIL, JINOO OHU OLIEHEHBI YUCIOM 0aJUI0B OJIM3KUM K MUHUMAJILHOMY, He-
KOTOpBIE TPAKTUYECKHE HaBbIKU HE CPOPMUPOBAHBI.

3aCIyKMBAeT CTY/IEHT, HE OCBOMBILUI 3HaHUS, YMEHMsI, KOMIIETEHIIMA U TeOpe- He3ayeT
TUYECKUN MaTepHal, ydeOHbIe 3aJJaHNs HE BBINOIHWI, IPAKTUYECKHE HaBbIKU HE
c(hOpMHUPOBAHBI.

7. YueOHO-MeTOAMYECKOEe U MH(OPMALIMOHHOE o0ecnevyeHne TUCITUTIINHBI
7.1 OcHOBHas JauTEpPaTypa

1. TonyGesa, H. B. Maremarndyeckoe MOJEIUPOBAHUE CHCTEM W TIPOIECCOB : yueOHOE

nocobue mnst By30B / H. B. I'omy6eBa. — 3-e u3n., crep. — Cankr-IlerepOypr :
Jlanp, 2021. — 192 c¢. — ISBN 978-5-8114-8721-9. — Tekcr : 31meKTpOHHbIH //
Jlanb : AIIEKTPOHHO-OMOTNOTEUHAS cucreMa. — URL:

https://e.lanbook.com/book/179611 .

2. Ulykuna, H. B. Matematuueckoe mojenupoBanue : yueoHoe mocooue / H. B. Iy-
kuHa, H. JI. XaputonoBa. — Owmck : Omckuii ['AY, 2022. — 82 c¢. — ISBN 978-5-
907507-69-2. — TexkcT : anexTpoHHbIH // JIaHb : 3MEKTPOHHO-OMOINOTEYHAs CHCTe-
ma. — URL.: https://e.lanbook.com/book/326441.
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7.2 JIomOJIHUTEJIbHASA JINTEPATypa

Bockob6oitnukoBa F0.E. Dxonomerpuka B EXCel: mapHbIe 1 MHOYKECTBEHHBIC perpec-
CHOHHBIC MojienH. YdeObHoe mocodue. M.: Uza-o Jlans, 2018, 260 c. DnekTpoHHbIN
pecypc. Hoctyn u3 2bC «JTanby»
https://e.lanbook.com/book/108319?category=916&publisher=905.

ITaBoBckuit B.A., Hukymenko /[.B. BrerancnurensHas rugpoauHamuka. TeopeTu-
yeckue ocHOBBI. M31-Bo Jlanb, 2018, 308 c. DnekTponHslil pecypce. Joctyn u3z 9bC
«Jlanby https://e.lanbook.com/book/103064?category=916&publisher=905.

Cuexxko B.JI. CoBpemeHHbIE CIOCOOBI 0OPA0OOTKM TaHHBIX THIPABINYECKOTO IKCIIE-
pumMenTa : Monorpadus / Caexxko Bepa JleonnaosHa. — M. : PTAY-MCXA, 2015.
140 c. (5 2K3., HOJTHOTEKCTOBAs AJIEKTPOHHASI BEPCHsl IOCTYIHA Ha caiiTe OMbIuoTe-
ku PTAY-MCXA http://library.timacad.ru/elektronnyy-katalog).

7.3 HopmaTuBHBIE IPABOBbIE AKTHI

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

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

«AHTEpHET», HEOOXOAUMBIX JIJI OCBOCHUS TUCIIMILIMHBI

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

OdunuanbHblid callT 371eKTPOHHON HayuHOM Oubnuoreku https://elibrary.ru/ (noctyn
CBOOOTHBIIA).

OdununansHbiii caliT cimy)0b1 ['ocynapcTBenHoil cratuctuku Poccuiickoit denepa-
uu http://gks.ru (oTKpbITHIH T0OCTYI).

OdunraneHbiii callT pazpaborunka Ansys https://www.ansys.com/ (OTKpBITBIN JT0C-
TYyI).

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

9. IlepevyeHb NPOrpaMMHOro odecriedeHus: U MHGOPMALMOHHBIX CIIPABOYHBIX

cucreM (NP HEOOXOAMMOCTH)

HpOBG}IGHI/IC 3aHITUI OCYHICCTBIISICTCA B ayAUTOPHAX, 060py210BaHHI)IX MEpCOHAJIb-

HBIMHU KOMITBIOTCpaMH, 06’I)€)II/IHCHHI)IMI/I B JIOKQJIBHYIO CE€Th C BBIXOJOM B MHTCPHET C 00s1-
34TCJIbHBIM HAJIMYUEM IMPOCKTOPA IJII BO3MOKHOCTHU IMOKa3a Hpe3CHTaHHﬁ H DKpaHa.

Tabmura 8
Ilepeyenb NporpaMMHOro odecrneyeHust
HaumeHoBaHue
Ne HMEHOBAMH . HaumeHoBanue Tun T'on
pasaena yuyeOHoi ABTOp
n/n NPOrpamMMbl NPOrpamMMbl pa3padoTku
AMCUUIIMHBI (MOIYJIs1)
1 |Bce pa3gensl Power Point o0yyaroras Microsoft |2007 u no3gHee
2 |Bce pasnensr MS Office pacueTHas Microsoft |2007 u no3nHee
3 |Bce pasaensr Internet Explorer |mowmckoBas Microsoft |2007 u mo3anee
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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

HaumeHnoBaHue crieniuaIbHBIX I10-

MeIeHU U MoMeleHui 1JIg caMo-

CTOSATEJBbHOH padoThl (N2 yueOHOro
Kopmyca, Ne ayiuTOpun)

OcCHAIIEHHOCTH CIEeNHAJLHBIX TIOMEIEeHH 1 IoMelle-
HM 1JI151 CAMOCTOAITEJIbHOM PadoThI

1

2

Ne29

(yn. bonbmas Axkagemudeckas, A0M
44, ctp. 3), aya. 210. yuebnas nabo-
pamopusi, y4eonas ayoumopus OJisi
2PYNNOBLIX U UHOUBUOYATILHBIX KOH-

cynemayui, yueoHas ayoumopusi Ois
meKyujeco KOHmpOoJisk U NPOMedHCy-
MOYHOU ammecmayuu, nomeweHue

OJI51 CAMOCMOSIMENbHOU pabOmbl

[Tepconanbupiii kommbioTep 12 mr. (MHB. Ne

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

Ne29

(yn. Bonbmas AkanemMudeckasi, J0M
44, ctp. 3), ayn. 203 yuebnas n1abo-
pamopus, yuebHas ayoumopus OJis
2PYNNOBbIX U UHOUBUOVATILHBIX KOH-

cynbmayuii, yueonas ayoumopusi 0is
meKywe20 KOHMpPOIs U NPOMENCY-
MOYHOU ammecmayuu, nomeujeHue

OJI51 CAMOCMOAMENbHOU pabOmbl

[Tepconanbubiii komnbioTep 32 mt. (MHB. Ne
210134000001134; 210134000001192;210134000001193;
210134000001194;210134000001195; 210134000001196;
210134000001197;410134000000590; 210134000001181,
210134000001182;210134000001183; 210134000001184,
210134000001185; 210134000001186:210134000001187;
210134000001188; 210134000001189; 10134000001190;
210134000001191; 210134000001168; 10134000001169;
210134000001170; 210134000001171; 10134000001172;
210134000001173; 210134000001174; 10134000001175;
210134000001176; 210134000001177; 10134000001178;
210134000001179; 210134000001180)

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

buommorexka um. H.1. Xenesznosa

(JIucTBennnunas annes, a. 2 k.1, koM.
133)

YuranbHbli 3a71. 12 KOMIIBIOTEPHBIX MECT € JOCTYIIOM B
anekTpoHHsid Karanor LIHb u MaTepuer.

KoMHaTBl caMOMIOATOTOBKH CTY/IEHTOB
B OOIIEKUTHAX

11. Meroauveckue peKOMEHIAIUM CTYACHTAM 10 OCBOCHHUIO U CIUIIJINHBI

OO6yuenue no nucuuruinHe «lIpukinagHas MaTeMaTUKa» JaeT 3HAHUS O METOJ/Iax CHUC-
TEMHOTO aHalin3a, NMOCTPOCHUM MATEMATHUUYECKUX MOJEIEH W pealu3alldd UX B IaKeTax
MPUKJIATHBIX TPOrpamMM, OLIEHKE KadeCcTBa MOJIeNield U UX MPUMEHEHUI0 B 00sacTu mpodec-
CHUOHAJILHOM JESITEIbHOCTH. YYUT TIOUCKY UCTOYHHKOB U OIICHKE HEOOXOJMMOU JUIsl ATOTO
uH(popMaIuK, COBPEMEHHBIM METOJIMKAM MPHUKIIAIHBIX UCCIEIOBAaHUN, aHAIU3Y, HHTEPIpe-
TallUd M OIICHKE MOJYYCHHBIX pe3ynbTaToB. OOydeHHE MpeArnoiaraeT u3yuyeHue cojiepxa-
HUS Y4eOHOW JUCIUILIMHBI Ha ayTUTOPHBIX 3aHATHIX (JICKIIUAX U MIPAKTHUCCKUX 3aHITHSAX ),
aKTUBHO-TBOPYECKYIO CaMOCTOSITEIbHYIO pa0OTy CTYIEHTOB B YacChl, OTBEJEHHBIE HA CaMO-
CTOSITENBHYIO PabOTy B MEPUO U3YUCHHS Kypca.

AKTHUBHO-TBOPYECKUN MOJXO0J K paboTe ¢ y4yeOHBIM MaTepuajoM Ha JEKIHUIX M
MPAKTUYECKUX 3aHSATUSX OOYCIIOBIIEH KAa4eCTBOM CTYJEHTa K 3TUM (opMaM 3aHSATUH B Iie-
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PHOJT CAaMOCTOATENBHOM pabOThI, aKTUBHBIM yYaCTHEM B 00CYXJACHUH BOIIPOCOB U PEIICHUU
3a/1a4y Ha 3aHATUAX. B 3THUX 1ensx 3a1auu, BHIHOCUMBIE ISl PEIIeHUs Ha MPAKTUYECKUX 3a-
HATUSAX, JOJDKHBI ObITh INIYOOKO M3YYE€HBI, IPOJyMaHbl, IPOAHATIM3UPOBAHBI U MPEACTABIIE-
Hbl B KOHCIIEKTaX B BHJIe (DOPMYJI M MOJENIEH B MEPUOJI CAMOCTOATEIbHOU padboThl. Camo-
cTosTeNnbHasl paboTa CTyJeHTAa SIBJISETCS BaXKHBIM BHJIOM y4eOHOU paboThl B Y HUBEPCUTETE.
OCHOBHBIMH BHJAMHU CAMOCTOSITEIbHON BHEAYJUTOPHOU pabOTHI MO Y4EOHOW NUCIUIUIMHE
«IIpukiagHas MaTeMaTHKa» SIBISIOTCS: CAMOCTOSATENIbHOE YIIIyOJEHHOE N3YYEHUE pa3zeiioB
y4eOHOM AUCUHUIUIMHBI C TIOMOIIBI0 PEKOMEHIOBAHHOM JINTEpaTypbl, UHTEPHET-PECYPCOB, TO-
BTOpPEHHUE U J0pabOTKa U3JI0KEHHOTO Ha 3aHATUSX MaTepuaia, cOOp UCXOTHBIX JAHHBIX JIJIs
CTaTUCTUYECKOI'0 aHAJIM3a JI0Ma B IJ100aIbHOM CETH, MOBTOP PELIAEMBIX 3a/1ay JJOMa, CAMO-
CTOSATENBHYIO PabOTy ¢ MPOrpaMMHBIM OOECIIEUEHHUEM, ITOATOTOBKY K KOHTPOJIBHOU paboTe
U TIOATOTOBKY K 3a4eTy.

[ToarotroBka k 3a4detry. K 3auety HEoOXOIMMO TOTOBUTCS II€JICHAIIPABICHHO, pery-
JSIPHO, CUCTEMATHUYECKH U C MEPBbIX IHENH 00y4yeHHs Mo JaHHOW nucuuriuHe. [lonbiTka oc-
BOUTH JUCIUIUIMHY B MEPUOJI HETIOCPEACTBEHHON MOJATOTOBKU K 3a4€Ty KakK IMpPaBHIIO, ObI-
BaeT MaJjio MPOJYKTUBHOM U HeaddekTuBHON. B camoM Hauane u3ydeHust ydeOHON AUCIIHI-
JUHBI TO3HAKOMBTECH CO CIEAYIOIEH y4eOHO-METOIUYECKON JTOKyMEHTAlueil: mporpam-
MoO# o y4yeOHol nucuuiuinae «llpukianHas MaTemaTukay; MepeyHeM 3HaAaHUM, HABBHIKOB U
YMEHHH, KOTOPBIMHU CTYACHT JOJIKEH OBJA/IeTh, COCTABOM KOMIETEHINI, KOTOPHIMU HEOO-
XOJIUMO BJIAJIETh MO OKOHYaHUHM M3YYECHUS Kypca; TeMAaTUYECKUM IJIAHOM M JIOTUKOW H3Y-
YeHUS JUCUMIUIMHBL, MJIaHaMHU JIEKIMA W MPAaKTHYECKUX 3aHATHM W THUIAMH pEIIaeMbIX
MPUKIIAIHBIX 3a7]a4; OpraHu3alreldl KOHTPOJIbHBIX MEPOIPHUATHI MO MPOBEPKe TEKYIIEeH yc-
NIEBAEMOCTH; PEKOMEHIOBAHHOM JIUTEPATYPOil U UHTEPHET-PECypCaMu; MEPEUHEM BOIIPOCOB
0 MOJITOTOBKE K 3a4eTy. TO MO3BOJUT CPOPMUPOBATH YETKOE MpeJICTaBlIeHnEe 00 00beMe
U XapakTepe 3HaHUM M YMEHUH, KOTOPbIMU HaJo OyleT oBiajeTh Mo aucuuiuinae. Cucre-
MaTH4YECKOE BBIMIOJHEHHE Y4eOHOM pabOThl Ha MPAKTUUYECKUX 3aHATHUSAX MMO3BOJIMUT YCIEIIHO
OCBOUTH JTUCIIUILIMHY U CO3/IaTh XOPOILIy0 0a3y JUIsl clauu 3a4eTa.

Buabi u popmbl 0TPAGOTKH NPONYIIEHHBIX 3AHATHH.

CrTyzmeHT, MPOMYCTUBIINI 3aHATHSA, 0053aH MPUHECTH KOHCHIEKT MO MPOMYyIIEHHOM
JIEKIUHU WUJIU NPAKTUYECKOMY 3aHATHIO.

12. Meroauyeckue peKOMEHIALUH MPENOAABATEAM 10 OPraHU3aAIMU 00yYeHUs
10 JUCHMILIUHE

3aHATHSA MO AUCIUIUTMHE MPOBOMAATCS B CIEAYIOMUX (popMax: JIEKIIMU U TpaKTHYe-
CKHE 3aHATHS. BaXXHBIM MOMEHTOM NpPU OOBSICHEHHH TEOPETHUYECKOr0 Marepuana K mpak-
TUYECKOMY 3aHATHIO SIBIISACTCS MPEAyNpPEKISHUE MACCUBHOCTH CTYACHTOB U oOecleueHHe
AKTUBHOTO BOCIIPUSATHUSI M OCMBICIICHUSI UMHU HOBBIX 3HAHHM.

Omnpegenstoliee 3Ha4eHUE B PEIICHUU ATOM 3a/layd UMEIOT JABa JUIAKTUUYECKUX YC-
JIOBHSI: BO-TIEPBBIX, CAMO HM3JIOKEHUE MaTepuaia IMeJaroroM J0KHO OBITh COACpKATENb-
HbIM B HayYHOM OTHOIIICHUH, KUBBIM U MHTEPECHBIM MO (OpMe; BO-BTOPHIX, B IpOIIECCEe
YCTHOTO H3JIOKEHHUS 3HAHWN HEOOXOAMMO MPUMEHSATH OCOOBIE MEJarornYecKhe MPUEMBI,
BO30Y)KIAIONIUE MBICIIUTEIFHYI0 aKTHBHOCTH CTYJEHTOB M CIIOCOOCTBYIOIIME MOJJIEPKa-
HUIO WX BHUMaHus. OJIUH U3 3TUX MPUEMOB — co3z0arue npooaemuou cumyayuu. CamMbIiM
IPOCTHIM B JJAHHOM CJIy4ae SIBJISIETCS] JOCTATOUYHO YETKOE OIpe/ieJIeHue TEMbl HOBOT'O MaTe-
puana U BbIICJICHUE T€X OCHOBHBIX BOIMPOCOB, B KOTOPHIX HAHJIEKUT Pa3o0paThCs CTYyACH-
TaM.
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Ilpaxmuyeckue 3ansamusi pa3BUBAIOT HAyYHOE MBIIIJICHUE U PeYb CTYJEHTOB, MO3BO-
JSIOT MPOBEPUTHh MX 3HAHUSA, B CBA3U C UYEM BBICTYNAIOT BAJKHBIM CPEICTBOM JIOCTATOYHO
ONEPATUBHON 0OpaTHOU CBA3W. [ ycmemHoN MOArOTOBKH K JA0OPaTOPHBIM 3aHSITHUSM
CTYJCHTY HEBO3MOXKHO OTPAaHHYUTHCS CIyIIAaHHEM BBOJHOTO Marepuaia. TpeOyercs mpen-
BapHUTellbHAsg CaMOCTOsITelbHasi paboTa CTYACHTOB MO TeMe IIaHupyeMoro 3aHsTus. He
MO3KET ObITh U peun 00 3((HEKTUBHOCTU 3aHSTHI, €CIIU CTYJEHTHI MPEABAPUTEIBHO HE TO-
paboTaloT HaJ KOHCIEKTOM, YYEOHHKOM, y4eOHBIM 1MO0COOMEM, 4TOObI OCHOBATEIbHO OBJIA-
JIeTh Teopuei Bompoca. MHTepakTuBHOE 0OydeHHe oOecreuyuBaeT B3aUMMOIOHHMAaHHUE,
B3aMMO/IEHCTBUE, B3auMooboramieHue. HTepakTUBHbIE METOJUKA HU B KOEM cllydae He
3aMEHSIOT JIEKIIMOHHBIN MaTepuall, HO CIIOCOOCTBYIOT €T0 JIYYIIEeMYy YCBOCHHIO U, YTO OCO-
OeHHO Ba)XHO, (POPMUPYIOT MHEHUS, OTHOIIICHUS, HABBIKH TOBECHMs. MIHTepaKTHBHBIE Me-
TOJIbI MPUMEHSAIOTCS KaK Ha JIKIUAX, TaK U Ha TPAKTUYECKUX 3aHATHSIX.

IIpezenmayuu ¢ UCnONbL308aAHUEM PAZIUYHBIX BCNOMO2AMENbHBIX CPEOCME C 00CYHC-
Oenuem. VICTIONB3YIOTCS pa3iMyHBIC BCIIOMOTATENIBHBIE CPEACTB: JOCKA, KHHUTH, BHIECO,
CIaMIIbl 711 KOMIBIOTEPOB U T.M. VHTEPaKTUBHOCTH OOECHEUMBAETCS MPOIIECCOM IOCIIe-
TYIOIIETO 00CYKICHHUS.

Obpamnas c6:23b - AKTyanu3anus MOTYyYCHHBIX HA JICKIIUU 3HAHUH ITyTeM BBIACHE-
HUS pEaKIui YIaCTHUKOB Ha 00CYKIaeMble TEMBI.

Huckyccus oT natunckoro «discussion» (paccMOTpeHue, UCCIIeI0OBaHKe): CIIOco0 op-
raHU3aI[Md COBMECTHOM NEATEILHOCTH C IIeJIbI0 MHTeHCU(UKAIIMK Tpollecca MPUHSITHUS pe-
IICHUS B TPYIIIE; METOJ aKTHBHOTO OOYYeHHs, OCHOBAaHHBIA Ha IMyOJMYHOM OOCYKICHUU
npo0OJIeMBbl, 11eJIb KOTOPOTO BBISICHEHHE U CONOCTABIIEHUE PA3IMYHBIX TOUEK 3PEHUS, HAXO-
KICHHE NMPaBUILHOTO PEIISHHS CIIOPHOTO BOIIPOCA.

IIporpammy pa3zpabdoraJ:

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

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

«CTpOI/ITCJIBHO-TCXHI/I'-ICCKaH 9KCIICPTU3a 00BEKTOB HCABMXKXHUMOCTH»

(xBanmu¢puKanusi BHIMYCKHHKA — MATHCTP)

KonecuukoBoit Upunoii AnekceeBHOM, Ti1aBHbIM HHX)eHepoM OO0 «TexHompo-
€KT», KaHIUJATOM TEXHUYECKUX HayK (Jjajiee M0 TEKCTY PELEH3EHT), MPOBEICHA PelCH-
3usi paboueit mporpamMmbl auctuiuinabl «[Ipukmamnas matematuka» OITOIT BO mo Ha-
npasienuio  08.04.01 -  «CTpouTenbcTBO»,  HampaBieHHOCTh  «CTPOUTEIBHO-
TEXHUYECKasi dKCIepTh3a OOBEKTOB HEIBIXKHUMOCTH» (MarucTp) pa3paboTaHHOW B
OI'bOY BO «Poccuiickuii rocynapcTBeHHbIN arpapHblii yHuBepcuteT — MCXA nMeHu
K.A. Tumupszesa», Ha kadenpe CAIIP u UP (pazpaborunk — [Tanuusen; Makcum Cep-
reesud, AoueHT kadenpsl CAIIP u WHXEHEPHBIX PacdeToB, KaHAWAAT TEXHUYCCKUX Ha-

YK).

PaccmotpeB mpencraBieHHbIE Ha PEIEH3UIO MaTepuaibl, PELEH3EHT MPUIIEN K
CJIETYIOIIUM BBIBOJIAM:

1. TlpenbsiBnennas pabouasi mporpamma JUCHUIUINHBL «[Ipukiannas maTemaTu-
ka» (manee mo tekcry Ilporpamma) coomsemcmeyem tpeboanusim ®I'OC BO no Ha-
npasiiennto 08.04.01 — «CtpoutensctBo». [Iporpamma codepoicum BCce OCHOBHBIE pasjie-
TIBl, coomeemcmayem TpeOOBaHUSAM K HOPMATUBHO-METOINYECKUM JTOKYMEHTaM.

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

3. [IpencraBnennsie B [Iporpamme yenu MTUCHUILUIMHBI 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 noctmwkenuss OIIK-2.1), OIIK-6 (unaukatop
noctmxenus: OIIK-6.3; OIIK-6.4). [uctummaa «[IpuknagHas MaTeMaTHKa» U
npencrasieHHas [Iporpamma cnocobua peanruzogams uX B 00bSIBICHHBIX TPEOOBAHUSIX.

4. Pezynbmamul 00yuenus, npencraBieHupie B [I[porpaMMe B KaTeropusix 3HaTh,
yYMETb, BIAJIETh coomeemcmayom Crenudrke U CONEePKaHUI0 JUCIUILTUHBI U 0eMOHCHI-
PUPYION 803MONCHOCHIb TIOJTYYEHUS 3aBIIEHHBIX PE3YyJIbTaTOB.

5. O6mas TpynoéMKoCcTh nucHUIUIHHGL «lIpuKkiiagHas MaTeMaTHKa COCTaBIseT 3
3auétHbIX enuHuIbl (108 yacos).

6. Hudopmarus 0 B3aMMOCBS3H M3y4aeMbIX JUCIHILIMH U BOIPOCAM HCKITIOYe-
HUS AyONMMpPOBaHMS B COJACPKAHWUU JUCIHUIUIMH Coomeemcmeyem JIeHCTBUTEIBHOCTH.
Hucuumnuna «[IpuknagHas mMareMaTHkKa» B3aUMOCBS3aHA C JIPYTUMH JUCHUTUTHHAMHU
OIIOIT BO u Yue6Horo 1urana no HanpasieHuio 08.04.01 — «CTpouTenscTBO» M BO3-
MOKHOCTh TyOHpPOBAHUS B CONEPKAHUU OTCYTCTBYET. [I0CKONBKY MUCIUIUIMHA HE TIpe-
JyCMaTpUBaeT HaJWYHE CIEHUANbHBIX TPeOOBaHHM K BXOJHBIM 3HAHUSM, YMEHHSIM U
KOMIIETEHIIUSM CTYJIEHTa, OHA MOKET SIBJIATHCS MPEILIECCTBYIOLIEH MJis CTIeMaIbHBIX, B
TOM YHCJie TPOPECCUOHATBHBIX JUCIMILINH, UCIIOIB3YIONINX 3HAHUS B 00JaCTH MaTeMa-
TUYECKOTO MOJCIUPOBAHUS B MPOGECCHOHATHLHON NEATEIILHOCTH MAarucTpa 1mno JaHHOMY
HaIPAaBJICHUIO MTOJTOTOBKHU.




7. IlpencraBnennas llporpamma mpenrnonaraeT HCHOJb30BAHUE COBPEMEHHBIX
00pa30oBaTeNbHBIX TEXHOJOTHM, HCIOJb3yeMble IPHU pEaNN3alUU pa3IUYHbIX BHUI0B
yueOHoil paboTsl. @opMbl 00pa30BaTENBHBIX TEXHOIOTUN coomeemcmayiom cnenuduke
JUCLUILINHBIL.

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

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

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

®opma IpOMEKYTOUHOTO KOHTPOJIS 3HAHUM CTYIEHTOB, IpenycMoTpenHas IIpo-
rpaMMOH, OCYIIECTBIISICTCS B (DOpMeE 3a4eTa uTo coomeemcmayenm CTaTyCcy TUCIUTUTHHBL,
KaK JUCHMIUIMHBI 00s3aTenbHOM vacTu ydyeOHoro nukia — bl ®I'OC nampasneHus
08.04.01 — «CtpouTenbeTBOY.

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

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

13. MatepuasibHO-TeXHUYECKOEe OOecledeHne JUCHUIUIMHBI COOTBETCTBYET CIIe-
uupuke aucuuiuinebl «[IpuknagHas MaremaTka» U 00ecledrBaeT UCIOJIb30BaHUE CO-
BPEMEHHBIX 00pa30BaTeIbHbBIX, B TOM YHCIE MHTEPAKTUBHBIX METOJIOB 00y4EHUS.

14. Meroaunueckue peKOMEHAAlMM CTYIAEHTaM M METOJIMYECKHE PEKOMEHaluu
IperoiaBaTeNsiM Mo OpraHu3alMu OOy4eHHUs MO IUCIHUILIMHE AT IMPEJICTaBICHHE O
cnenuduke od0yuenus no qucuuminHe «lIpuknannas maTemaTuka.

OBIIUE BbBIBO/bI

Ha ocHoBaHuM MpoBeIeHHON pEeLeH3UH MOXKHO CJeNIaTh 3aKJII0YEHHUE, YTO XapakK-
Tep, CTPYKTypa U cojepxaHue padoueil mporpammbl aucuuiuinael «l[lpukiagnas mare-
matuka» OIIOIT BO mo nampasnenuto 08.04.01 — «CtpouTenbecTBOY». HANPABICHHOCTH
«CTpOUTENBPHO-TEXHHUYECKAsT IKCIEPTH3a OOBEKTOB HEABMIKUMOCTHY (KBaTU(HKAIHS
BBITYCKHUKA — Marucrtp), paspaborannas [lamuusenr Makcumom CepreeBud, JOIECHTOM
kaenpel CAIIP u MH)XEHEpHBIX pacdyeToB, KAHIUAATOM TEXHMUYECKHX HAyK COOTBETCT-
ByeT TpeboBanusim ®I'OC BO, coBpeMeHHBIM TpeOOBaHUSAM 3KOHOMUKH, PhIHKA TPyAa U
MO3BOJIUT TNPH €€ pea3aliy YCIenHo 00ecneuyuTh (GOpMUPOBAHHE 3asBICHHBIX KOMIIE-
TEHIUH.

Peniensenr:

7

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

«28» aBrycra 2023r.
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