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1. IACHOPT PABOYEM IMPOI'PAMMBI TACIIUILTAHBI

Tabnuua 1.1 OcHoBaHHe AN peau3aliy JUCIUIUTHHBL

Kon HanpapJICHUA HO,Z[FOTOBKPI/ CIICIHUaJIbHOCTH

09.04.02

HanpagneHue noaroToBky/ crenuaibHOCTh

HHpopMaLMOHHBIE CUCTEMBI U TEXHOJOT MU

YpoBeHb 06pazoBaHus

Maructparypa

I'on pa3paboTky/oOHOBIEHUS

2021

Tabnuua 1.2 CTpykTypa AUCUMILIMHEL B COOTBETCTBUH € YYEOHBIM IIAHOM

Bunel yueOHO# paboThl, BKITIOUAS CAMOCTOSTEIBHYIO paboTy

®dopma oOydeHus:

00yUarOLIMXCSA U TPYAOEMKOCTb TUCLIMITMHBI OYHas OYHO-320YHAas 3a04Has
TpynoeMKOCTh JUCLUILIMHBI 3a4eTHBIX €IUHULL 6 6

iligzmuqecmx 216 216
KoHTakTHas pabora, |AyauropHas JIeKLIMU 34 8
Hac MpaKTUYECKUE

35H}ITI/IX i 8

nabopaTopHbIi

IPaKTUKYM

BueaynurtopHas
CamocrosTenpHas paboTa, 4ac 150 200
Tabnuna 1.3 ®opMbl KOHTPOS TUCLUTUTAHEI
Cewmectp ®dopma 00ydeHHS:
U opmMa KOHTPOJIA OYHas OYHO-3204Has 3a04yHas

MIEPUO/IbI KOHTPOJIS 1,2 cem 1,2 cem
ok3aMeH (bl) 2 ceM 2 ceM
3a4€T (Bl1) 1 cem 1 cem
KypcoBas padora
KYypPCOBOM MPOEKT
MHAMBUYyaJIbHOE 3aJaHue (KOHTpONIbHas paboTa) 1,2 cem 1,2 cem

Tabnuua 1.4 Buasl caMmocTOATENBHOM paboThl

. ®dopma obyueHus
Bup camocTosTenpHOM paboThl Bun 3anarus Tun nepuona
OYHas OYHO-3204Has | 3a04Has
[Toaroroeka K JIEKLMAM Jlexkumu Teoperneeaioe
o0y4eHue 40 44
[ToaroroBka K MpakTUYECKUM Teopetuyeckoe
IpaxTuyeckue
3aHATHAM oby4eHue 42 48
BeinmonHeHue KOHTPOIBHOM Teopetuyeckoe
KonTponsHas
paboTsl o0yueHue 34 52
[Tonroroeka K 3a4eT 3auet OK3AMEHAUKOHH
A Y bI€ CECCUU 20 28
[NoaroToeka K sk3ame Ox3aMeH A AMEHAIOHR
H Y BI€ CECCUH 14 28
Htoro 150 200




2. IEJIb OCBOEHWS TN CHUITIINHBI

2.1. HeJ'lL H 322491 OCBOCHHUA JHCHHUIIIHHBI

Z[aTL NpeacTaBlI€HUE O MHOFOO6pa3I/II/I MaTe€MaTU4YC€CKHUX INIOAXOA0B U METONOB, MPUMEHAEMBIX B
Hay‘{HO-HCCHeHOBaTeﬂLCKOﬁ u HpOI/I3BOJICTB6HHO-T6XHOJIOFI/I'-ICCKOFI A€ATEILHOCTU B CTPOUTEJILCTBE.

3aJauu OCBOCHMS JUCLUIIIMHBL:

1. HayuuTtecst pelaTh TUNOBBIE 33a4U CTPOUTENBCTBA, C UCIIONIB30BAaHUEM anredpbl, MAaTEMaTHYECKOro aHaIM3a,
JuddepeHInanbHbIX YPaBHEHHUH.

2. Ilony4uTh HaBBIKM CAMOCTOSATEILHOTO IPUMEHEHHS MaTeMaTHUeCKUX, €CTeCTBEHHO-HAYUHBIX U
npodeccHOHaNBHBIX 3HAHUM U1 PeILeHUs] HECTaHIAPTHBIX 3a1a4, BOSHUKAIOLIMX B IPOLIECCe AESTEIbHOCTH.

3. JlaTe npencTaBneHye 0 MHOrOOOpa3Hy MaTeMaTH4eCKUX MOJesIeld U METONOB, BO3HUKAIOLIMX B MPOLIECCE
Hay4YHO-UCCIIENOBATEILCKOM U MPOEKTHOM NeATENIbHOCTH B 00JIACTH CTPOUTEIIBCTRA.

[Iporpamma cocTaBneHa B COOTBETCTBHMU ¢ TpeboBaHUAMU DenepanbHOro rocynapcTBEHHOr0 00pa3oBaTebHOIO
CTaHZAapTa BblcuIero 00pa3oBaHuMs M0 HAIPaBJIEHHIO MOArOTOBKHM / cneuranbHocTH UHGOpMaMOHHbBIE CHCTEMBI U
TEXHOJIOTHH.

[Iporpamma coctapieHa ¢ y46TOM peKOMEHIAUUHA NPUMEPHON OCHOBHOM 00pa30oBaTe/IbHOM NMPOrpaMMbl BBICLIETO
00pa30oBaHuUs M0 HAIPABJICHHUIO IOATOTOBKHM/crieuransHOCTH IHGOpMaLMOHHbIE CUCTEMBI U TEXHOJIOTUH
YTBEPKOEHHON

2.2. IlepedyeHb IVIAHHPYEMBIX Pe3yIbTATOB 00y4eHHs N0 AHCUHNIHHE (MOXYJII0), COOTHECEHHBIX C
NIAHAPYEMBIMH Pe3yJbTATAMH 0CBOEHHS 00pa30BaTeILHOM IPOrpaMMbl

Tabnuua 2.1 IlepeveHb MIaHUPYEMbIX PE3YyJILTaTOB O0YUEHHUS 10 JUCLIUIUTHHE

Kon n HamMeHOBaHMe KOMITETEHLIMH

Kox v HanMeHOBaHME UHAMKATOPA JOCTKEHUS KOMIIETEHLUH
(pe3ynbrar OCBOEHU)

OIIK-1. CnocobeH caMOCTOSTETBHO OIIK-1.1. Mcnonp3yeT MmareMaTH4yeckue, eCTeCTBEHHO-HAYYHbIE U
npuoOpeTaTh, pa3BUBaTh U NPUMEHATh  |COLMANBbHO-3KOHOMUYECKHE METOMBI B IPOQecCHOHATbHON
MaTeMaTU4YeCKHe, eCTECTBEHHOHAYUHbIEe, |IesSTeIbHOCTH

COLIMAIbHO-KOHOMUYECKUE U
npodeccuoHanbHbIe 3HAaHUS U1
pelIeHys HeCTaHOapTHBIX 3aa4, B TOM
YyHCIle B HOBOM UJIM HE3HAKOMOM Cpeze U
B MEXIMCLMIUTMHAPHOM KOHTEKCTE

OIIK-1. CnocobeH caMoCTOSTEIBHO OIIK-1.2. Pewaer HectaHOapTHBIE MPOQECCUOHANILHBIE 3a1a4H, B TOM
nproOpeTaTh, pa3BUBaTh U IPUMEHATh  [4MCIIe B HOBOW MJIM HE3HAKOMOM cpefie ¥ B MEeXIUCLMIUIUHAPHOM
MaTeMaTHYeCKUE, eCTeCTBEHHOHAYUHBIE, |KOHTEKCTE, ¢ IPUMEHEHUEM MaTeMaTUYeCKUX, €CTeCTBEHHO-HAYYHbIX,
COLIMAJIEHO-KOHOMUYECKHUE U COLHATIBHO-9KOHOMHMYECKHUX M NIPO(ECCUOHAIBHBIX 3HAaHUH
npogeccuoHanbHble 3HaHUS A
peuIeHHs HeCTaHJapTHBIX 3a1a4, B TOM
YyHclie B HOBOM UM HE3HAKOMOM Cpelie U
B MEXIMCUMIUTMHAPHOM KOHTEKCTE

OIIK-1. CnocobeH caMOCTOSTEIBHO OIIK-1.3. CriocoGeH MpOBOAMTE TEOPETUYECKOE U IKCTIEPUMEHTATBHOE
nprobperars, pa3BUBaTh U IPUMEHATh  [MCCIIe0BaHUE OOBEKTOB MPOGECCHOHAIBHON NEATENFHOCTH, B TOM
MaTeMaTHYECKUE, ECTECTBEHHOHAYYHBIE, [4UCIIe B HOBOM FUTH HE3HAKOMOM Cpee M B MEKAUCUMIUTMHAPHOM
COLIMATIbHO-3KOHOMUYECKHE U KOHTEKCTe

npodeccuoHaNbHbIe 3HAaHUS 1S
pelueHus HeCTaHAapPTHBIX 33/1a4, B TOM
Yucie B HOBOM MJIM HE3HAKOMOM cpene U
B MEXIMCLUMTMHAPHOM KOHTEKCTE




OIIK-7. CriocobeH pa3pabaTbiBarh U
NPUMEHATh MaTeMaTU4YECKUE MOIEU
MPOLECCOB M OOBEKTOB IIPH PELICHHU
3aja4 aHaly3a U CHHTe3a
pacripeeneHHbIX HH(OPMALMOHHbIX
CHCTEM U CHCTEM MOANEPHKKHU IPUHATHS
pelIeHuit

OIIK-7.1. 3HaeT NpUHLUMIBI IOCTPOCHUS MaTEMaTUUECKUX MOfieen
NPOLIECCOB M OOBEKTOB MPH PEILECHUM 3aa4 aHaIM3a U CHHTe3a
pacrnpeneneHHbIX MHGOPMALIMOHHBIX CUCTEM U CHCTEM MOMIEPHKKH
NPUHATUS pELISHHUH

OIIK-7. CriocobGeH pa3pabarsiBaTh U
MPUMEHSTh MaTeMaTUYeCKUE MOJENH
NPOLIECCOB U 0OBEKTOB MPU PELLEHUH
3a/1a4 aHaJIu3a U CUHTE3a
pacnpeneneHHbIX HHPOPMaLMOHHbIX
CHCTEM M CHCTEM MOIAEPKKU IPUHATHUS
peLueHui

OIIK-7.2. Pa3pabarsiBaeT ¥ NPUMEHIET MaTEMaTUYEeCKHE MOMIENTH
IPOLIECCOB 1 0OBEKTOB NPH PEIICHHUHM 3a7a4 aHAIM3a U CHHTEe3a
pacIpeneneHHbIX HHPOPMALIMOHHBIX CUCTEM U CUCTEM MOAASPHKKH
NIPUHATHS pELIEHUI

OIIK-7. CriocobeH pa3pabarbiBaTh U
NPUMEHSTh MATEMATUYECKUE MOIEITU
NpOLIECCOB U OOBLEKTOB MPU PELICHUU
3aJa4 aHaJli3a U CUHTE3a
pacrpeneneHHbIX HHGOPMaHOHHbIX
CHCTEM M CHCTEM MOAJECPHKKH MPUHATUS
peLlIeHUH

OIIK-7.3. BeInonHA€T NOCTPOSHUE MaTeMaTHYECKUX MOJeeH It
peanuzaluy yCemHoro GyHKUUOHUPOBAHUS PACIPEaEICHHBIX
UH()OPMALIMOHHBIX CUCTEM U CHCTEM MOANEPHKKH IPUHATHS PELISHUH

Tabnuua 2.2 — [Tnanupyemble pe3ysbTaThl OCBOCHUS JUCLMIUIUHBI 00pa30BaTeIbHOM MPOrpaMmbl

Kox u HauMeHOBaHKEe UHIUKATOPA
JOCTHOKEHUS KOMIIETEHLIMH

HaumeHoBaHMe noKa3arens oLeHUBaHuUs (pe3ysisTaTa 00y4eHus 1o
JUCLIMILTHHE)

1

2

OIIK-1.1. MUcnons3yeT MaTeMaTU4YeCKUE,
€CTECTBEHHO-HAYy4YHbIC U
COLHMAJIbHO-DKOHOMHUYECCKUE METOObI B
npodeccHOHANBHOM TeATeTbHOCTH

3naet: OIIK-1.1. Maremaru4eckue, €CTeCTBEHHO-HAYyYHbIE U
COLMANTbHO-9KOHOMHYECKHE METOABI AT UCTIONB30BaHUS B
npo¢ecCHOHATBHON AEATENbHOCTH

Ymeer: OINIK-1.1. CamocTosTeNnsHO NpUOOPETaTh, Pa3BUBATh U
NPUMEHSITh MaTeMaTHYECKUE, €CTECTBEHHOHAYYHBIE,
COLMANTBHO-9KOHOMHYECKHE U NPO(eCCHOHANIBHbIE 3HAHUS IS
pelIeH sl HeCTaHAAPTHBIX 3a1a4

HNmeet Haeiku: OITK-1.1. [IppuMeHeHHUs METOIOB pEeLICHHUS
HEeCTaHJAPTHBIX 337a4 B MPO(EeCCHOHANBHON NeSITENBHOCTH

OIIK-1.2. PemaeT HecTaHAAPTHBIE
npodeccuoHaNbHbIE 3a1a4H, B TOM
YHCIJIe B HOBOM WIIM HE3HAKOMOH cpene U
B MEXIMCLUMILTHHAPHOM KOHTEKCTE, C
NPUMEHEHUEM MaTEMaTH4eCKUX,
€CTeCTBEHHO-HAyHBbIX,
COLMAJIbHO-9KOHOMUUYECKHX U
npo¢eCcCUOHANBHbIX 3HAaHUH

3naet: OIIK-1.2. MeTonuky pelueHus HeCTaHAAPTHBIX
npo¢eCCHOHANBHBIX 33724

VYmeet: OIIK-1.2. Pemats HecTangapTHbIE podeccuoHaNbHbIe 3a1a4H,
B TOM YHCJI€ B HOBOM MJIM HE3HAKOMOM CPENe U B MEKIUCLUTUTUHAPHOM
KOHTEKCTE, C MPUMEHEHHUEM MaTEeMaTHYECKUX, €CTECTBEHHOHAYYHBIX
COLMATTBHO-9KOHOMUYECKUX U PO ECCUOHANBHBIX 3HAHUH

Nmeet HaBpiku: OIIK-1.2. [IpuMeHeHUs MaTeMaTUYECKUX,
€CTEeCTBEHHO-HAYYHBIX, COLIMAIbHO-3KOHOMUUYECKUX U
npodeccHoHaNbHBIX 3HAHUH

OIIK-1.3. CriocoGeH nmpoBoaUTh
TEOPETUUECKOE U IKCIIEPUMEHTAIBHOE
uccliefoBaHue OOBEKTOB
npodecCUOHANTBEHON NEATEIbHOCTH, B
TOM YMCJI€ B HOBOM WUJIM HE3HAKOMOM
Cpeae U B MEXXAMCUMILIMHAPHOM
KOHTEKCTE

3naer: OIIK-1.3. MeToauku npoBeAeHH TEOPETUIECKUX U
SKCIIEPUMEHTAIbHBIX HCCIEN0BaHUI 00bEKTOB MPOheCCHOHATBHON
JeSTEeTbHOCTH

VYmeet: OIIK-1.3. [IpuMeHAT Ha IPAKTUKE METOAUKM MPOBEACHHUS
TEOPETUYECKMX U IKCIIEPUMEHTAIIBHBIX UCCIEI0BaHIH 00BEKTOB
npodeccuoHabHON NeATEIbHOCTH

Hmeer nasbiku: OITK-1.3. Bnagenus MeTonaMu TEOPHH CHCTEM U
CUCTEMHOIO aHaIu3a, TEXHUKOM CUCTeMHOIr0 OMMCaHUS
DKOHOMHYECKOTO aHaJIM3a, METOJaMU NIPOBEACHMSI CIIOXKHBIX DKCIIEPTHU3
C LEJIBIO UCCIIEIOBAHUS CTPYKTYPBI CHUCTEM, aHalIM3a MHGOPMALIMOHHBIX
pecypcoB.




OIIK-7.1. 3HaeT NPUHLUMITBI TOCTPOCHHUS
MaTeMaTH4eCKUX MOZeNel MPOLECcCcoB U
00BEKTOB NPU PELUCHUH 3a1a4 aHaIu3a U
CHHTe3a pacrpeneeHHbIX
MH(OPMaUMOHHBIX CUCTEM U CUCTEM
NOAAEPHKKH NPUHATHS PEILCHU

3naet: OINK-7.1. [IpyHUMIBI TOCTPOCHMUS MaTEMATHYECKIX MOJIEIIEH
NPOLECCOB U OOBEKTOB MPU PELISHUU 33/1a4 aHATHM3a U CHHTE3a
pacnpeneneHHbIX MHQOPMALIMOHHBIX CUCTEM U CHCTEM MOANEPKKM
NIPUHATHS pelIeHUI

Vmeer: OIIK-7.1. BBIMONHATE NOCTAaHOBKY M (OPMATTH3ALIMIO 33124
ONTUMHM3ALMH U NPUHATHS PELICHUI IPU UCCIENOBAHUU CUCTEM;
UCIIOIB30BaTh METOOUKH aHATH3a PelueHUiH

Hmeet nagpiku: OITK-7.1. IlpumeHeHNs OCHOBHBIX MMOHATHH U
OTIpeeNIeHUH TEOPUH CUCTEM, MOSJIMPOBAHHUS KaK METOMA
HCCIIeIOBaHUS CHCTEM

OIIK-7.2. Pa3pabarbiBaeT 1 NpUMEHSET
MaTeMaTHYeCKUe MOJEH MPOLECCOB U
00BbEKTOB MPHU PELISHUH 334 aHaIHM3a U
CHHTE3a pacnpeeIeHHbIX
MH(OPMALMOHHBIX CUCTEM U CUCTEM
NOAAEPKKH MPUHATHS PeLleHUH

3naet: OIIK-7.2. OCHOBBI MOCTPOECHUS MAaTEMATHYECKUX MOJENEH I
aHanuza 3 PEeKTUBHOCTH U MPUHATHUS PEeLISHHI

VYmeer: OIIK-7.2. [IpoBOAUTE aHANK3 M CHHTE3 CTPYKTYP CUCTEM

Hmeet naBpiku: OIIK-7.2. BeInomHeHHs NOCTAaHOBKY U pOpMaIH3auyu
3a7a4 ONTUMHU3ALHHU U IIPHHATUS PELIEHHH NIPU UCCIIeIOBAHUU CUCTEM

OIIK-7.3. BeInonHA€T NOCTPOCHUE
MaTeMaTH4eCKUX Mozesed i
peanu3alyu yCremHoro
(byHKLMOHUPOBaHHUS paclpeaeIeHHBIX
MH(OPMALIMOHHBIX CUCTEM U CUCTEM
MONACPIKKH MPUHATHS PELleHUH

3naet: OIIK-7.3. [Ipouenypsl pelueHys 3aay aHaIu3a ¥ CUHTE3a
UH(OPMALIMOHHBIX CUCTEM

Vmeer: OIIK-7.3. OcylecTBiaTh MOCTPOESHHE MaTEMATHYECKUX
Mozeen.

Hmeer naBpixu: OIIK-7.3. IIpoBeaeHus BBIYUCTUTEIBHBIX
SKCTIEPUMEHTOB C IPUMEHEHHUEM MoAeei

VHdopmauus o BEISBIEHHU Pe3yNbTaTOB OCBOSHUS AUCLUIUIMHBI IpeAcTaBneHa B DoHIe OLEHOUHBIX CPENCTB M0
mucuuruige. [acnopt @OC npexncrasneH B pazaene 4 PI1I.

[Mpumeuanue: @OC pazpabdarbiBaeTcs kak npunoxenue k PII/I B coorsercTBuu ¢ Ilonoxenuem o ®OC,
YTBEPKAEHHBIM JIOKaJIbHBIM HOPMATUBHBIM aKTOM.




3. CONEPKAHUE JACIMILIAHGI

Templ yueOHOM AUCHNNIHHBI (JIEKIHOHHBIE 3AHATHA)

Tabnuua 3.1 TeMbl TEKUMOHHBIX 3aHATHMI

KonuvectBo wacor mo dopmam

00y4eHus
Haumenosanue KoHr. pa6 Cawm. pa6
pasznena Tema u copepaaHue JICKUHOHHOTO = =
JUCLMIUTHHBI 3aHS-TUS E %
= =
(ro-axa2) s |5 |E 5|3 ¢
= | E |8 || E| &
o o 2] o] Q 1]
2 3 4 5 6 7 8 9
IlepBas rpynna o4yHasa gopma (1 cemecTp), 3a09HaA
nepuoja phopma (1 cemecTp)
arrecTanum (3a4er)
Jluneinas anreGpa  |JIuHeliHble MpocTpaHCcTBa. Basuc. 2 2 2
CkanspHoe npousBeneHue. BekTopsl.
JIuneiinas 3aBucuMocTb. Paznoskenue no
6asucy. Hopma Bexkropa. Meton
OPTOrOHAIU3ALMH.
JluneiiHas anrebpa  |BexTopsl u MaTpuupl. CHCTEMBI 2 2 2
JMHEHHBIX anreOpanyecux ypaBHEHHUH.
Pemenue cuctembl TMHEHHBIX
anredpanvecuKx ypaBHEHHH.
Hnrepnomnsauus u MeTtons! nHTEprONAUNH GYHKUMH OTHON 2 2 2
NpHONIKEHUE nepeMeHHOM. JIokanbHbIe U I100aIbHbIE
byHKLMI MeTonsl uHTepronauuu. Kybuueckue
CIUTafHBI.
Yucnennoe ITocTaHOBKa 3342491 U METOABI PEIUEHUS 2 2 2
MHTErpPUPOBaHME U [3a1ay NPUOIM>KEHHOTO MHTErPUPOBAHUS U
muddepenuuporann |auppepeHnuposanus. Gopmysisl
e Tpaneuuii, CuMrcona. Koneunsie
pazHoctu. [lopsanok annpoKCUMAaLyy.
Pemenue 3anauu ITocTaHoBKa 33244 ¥ METOABI PELUEHHS 2 2 2 2
Koum pns OIY nepeoro nopsiaka. TounHsle 1
OOBIKHOBEHHBIX NPUONIDKEHHBIE METOBI PEIICHUS 3aJa41
mupdepenumansheix |Komu. PasHocTHbIE cXeMbl. SABHbIE U
YpaBHEHUH HesiBHbIe MeTonbl. MeToasl AnaMca U
Pynre-KyTTsbl.
Pewenue 3anauu Mertons! peenus 3anayn Ko g 2 2 4
Koum nns YpaBHEHHUH BBICIUMX MOPSIIKOB U CUCTEM
OOBIKHOBEHHBIX O1Y. O6061weHue MeTonoB Dunepa U
nuddepenumansypix |Pynre-Kyrrsl Ha OV BBICIINX IOPAIKOB,
YpaBHEHUH cucremsl OLIY.
Pewmenue 3anaun Kecrkue cucremsr OLY. Ilpumepsl 2 2 2
Koum pns JKECTKUX cucTeM. MeTompl
OOBIKHOBEHHBIX NpUOIMKEHHOTO PELLECHHUS.
nddepeHIanbHbIX '
YpaBHEHHUH
Pewienue kpaespix  ([locTaHOBKA M METABl PELIEHMS KPaeBOK 2 2 2 2
3apay s OIY 3agauu ast O[Y Broporo nopsaka.
BTOPOTO MOpsaKa KoneuHo-pa3HOCTHBIE,
KOHEYHO-00bEMHBIE U
KOHEYHO-3JIEMEHTHBIE METOIbI PELICHUS
KpaeBoH 3a7a4u.




Pemenne kpaesplx  |MeTonbl peIeHUs KpaeBbIX 3a/1au. 2 4
3agay ans QY Mertozp! cTpebObl, KOJUTOKALIWH,
BTOPOT'O MOpsaKa MPOEKLMOHHBIE Y BapUALIIOHHBIE METOIBI
KOHEYHBIX 3JIEMEHTOB.
HUTOIro 18 16 22
IlepBast rpynna
nepuoaa
arrecTanmm (3ader)
Bropas rpynna oyHas popma (2 cemecTp), 32049HAA
nepuoaa ¢opma (2 cemecTp)
arTecTanHu
(3x3amen)
QyHKLIUU JuddepeHuppoBaHie U HHTErPUPOBAHUE 2 3 2
HECKOJIbKUX (yHKLUI HECKONBKUX MEPEMEHHBIX.
NepeMeHHBIX I'paguent, nuBepreHuus u porop. [lomHsrii
nuddepeHuran, noaHas MpoU3BOIHAS.
Oneparop Jlamnaca. Teopems! o
IOUBEPreHLIMH U pOTOpE.
Cucremsl KpusonnHelinple KOOpAUHATHI. 2 3 2
KPHUBOJIMHEHHBIX BekropHble COOTHOLIEHUA B
KOOpAUHAT KPHBOJIMHEHNHBIX KOOpAUHATAX.
KoopnuHaTHbIe TOBEPXHOCTH U
KoOpauHAaTHbIE TMHUH. CHUCTEMBI
OpTOroHaNBHBIX koopauHatr. Popmysl
IUIs CIeLUaIbHBIX CUCTEM OPTOTOHAIBHBIX
KoopauMHar.
VpaBHeHuUs HuddepeHunanbHble ypaBHEHUs C 2 3 2
MaTeMaTH4YeCKOM YaCTHBIMU [TPOU3BOIHBIMU. MeTox
buzuku pazaeneHys IepeMeHHbIX. YpaBHEHHS
IIepBOTO NOpsAKa. YPaBHEHEHHUS C IBYMS
HE3aBUCUMBIMU NEPEMEHHBIMHU.
I'eomeTpuyeckas UHTEpIpeTaUys. 3ana4da
Kowum. ITonHele MHTErpabl.
XapaKkTepUCTUKH.
VYpaBHeHuUs JduddepeHumanbHble ypaBHEHUS B 2 3 2
MaTeMaTH4YeCcKoH YaCTHBIX TIPOUZBOIHBIX BTOPOTO IOPSIIKA.
¢busuKH Knaccuduxauus. ITocraHoBka
Ha4aJbHO-KpaeBbIX 3a/ad.
['Mnepbonuyeckue, napadbonuyecKue 1
ayuIMnTUYeckue ypasHeHus. [lpumeps! u
METO[bI PEIIEHHUS.
[TpubnuxeHHbIe O030p NMPUONKEHHBIX METOIOB pelleHHs | 2 3 2
METObI peIeHUS Ha4yaJbHO-KPaeBbIX 3a/a4 U1 ypaBHEHUH
YpaBHEHMH B B YaCTHBIX NPOU3BOJHBIX. YCTOHUMBOCTD U
YaCTHBIX CXOIUMOCTh. MeTobI KOHEUHBIX
MPOU3BOIHBIX pasHOCTeH, KOHEYHBIX OOBEMOB U
KOHEYHBIX 3JIeMEHTOB. MeTompbl
UCCNIeNOBaHUsl YCTOMYUBOCTH.
[TpubnrkeHHbIE KoHeuHo-pa3sHOCTHBIE METOABI PELLIEHHS 2 3 4

METO/bI PELUEHUS
YPaBHEHUH B
YaCTHBIX
NPOU3BOIHBIX

YPaBHEHUS rUIEepPOOTHMYECKOrO THIIA.
Pewuenue ypaBHeHus nepeHoca.
XapaKTepUCTUKH, 00IaCTH BIMSHHUA.
O60011eH1e Ha KBa3UITHHEIHOE
ypaBHeHue. [ panueHTHas karacTpoda.
MOHOTOHHBIE ¥ KOHCEPBaTHBHBIE CXEMBI.
BonHOBOE ypaBHEHHE.




7 |[IpubnmxerHbIe KoHeuHOo-pa3sHOCTHBIE METONIBI pEeIeHHUS 2 3 4
METO/BI PELICHUS YPaBHEHHUS TEILTONPOBOAHOCTHU. SIBHBIE U
YPaBHEHUH B HESIBHBIE CXEMBI. YCTOHUUBOCTH. CXEMBI
YJaCTHBIX IJ15 MHOTOMEPHBIX 332a4.
MPOU3BOIHBIX

8 [IIpubnmxeHHbIE Mertozp! pelieHus KpaeBoi 3aaa4u s 2 3 4
METOMbI pELICHHS ypaBHeHui Jlannaca u Ilyaccona. Merog
YPaBHEHUH B IOpoOHBIX WaroB. MrepauroHHbIe METOIBI.
YaCTHBIX Merton ycraHoBneHus. Meton aApoGHbIX
NPOU3BOIHBIX U1aros.
UTOro 16 4 24 22
Bropas rpynna
nepuoaa
aTTecTallNi
(3x3aMeH)

Hroro 34 8 40 44

3.2. IlpakTHYecKHe H CEMHHADCKHE 3aHATHS H HX COIEpKaHMe

Tabnuua 3.2 TeMbl NPaKTU4ECKUX 3aHATUH

Konnyectso uacos no ¢popmam

o0yueHus
Hanmenosanue Kowur. pa6 Cawm. pab
W iy paznena Tema u copepaaHue MPaKTUIECKOTO § §
JUCLIMIUIAHBL 3aHATHA = 5
o = Q =
(vo-2y23) | 5| g 5|5 E
< : 5 < N =)
= | E |8 | E|E| &
o} o (] o} o 2]
1 2 3 4 5 6 7 8 9
Ilepsas rpynna ognas popma (1 cemecTp), 3a0uHan
nepuoaa ¢opma (1 cemecTp)
arTecTanny (3ayer)
1 [JIuneiinas anrebpa |JIunelinsie npocTpaHcTea. basuc. 2 2 2
CkangpHoe npouzseneHue. JluneiHas
3aBUCHMOCTb BEKTOpPOB. PaznoxkeHue mno
6azucy. Metoa opTOroHaIM3aLMH.
2 |JIunetinas anrebpa  (Bexropsl u MaTpuLbl. CHCTEMBI 2 2 2
JIMHEHHBIX aredpanyecux ypaBHEHUH.
Merons! I'aycca, I'aycca-Kopnano,
XO0neuKoro, MpOroHKH.
3 [J/Iuneiinas anredbpa |CoOCTBEHHBIE 3HAYEHUS U COOCTBEHHBIE 2 2 4
BEKTOpBI MaTpull. SVD pasnoxenue
MatpuL. HaxoxxneHue coOCTBEHHBIX
3HAUCHUH U COOCTBEHHBIX BEKTOPOB
Mmatpuupl. [IpuBeneHre MaTpuupl K
JUaroHaJbHOMY BHIY IIyTeM Iepexona K
HOBOMY 0asucy.
4 |Mnrepnomnsauus u MeTtonpl HHTEpNONALIMU GYHKUMHA OXHOH 2 2 4
NpUbIIDKEHUE nepeMeHHOH. JIokasnbHbIe U IM06abHEIE
byHKUMi MeTonsl HHTeprosuuu. Kybndyeckue
CILJIaMHBI.
5 [Pemenue 3agaun [TocTaHoBKa 3212491 ¥ METOIBI PELUEHUS 2 2 2 2
Koww asns OAY nepeoro nopsaxa. TouHHble U
OOBIKHOBEHHBIX NpUOJIH>KEHHBIE METObI PELICHUS 3aJa491
nuddepenunansubix |Komu. PazHocTHBIE cxeMbl. SIBHBIE U
YPaBHEHMH HesiBHbIE MeToAbl. MeTonsl AxaMca U
Pynre-KyTTsbl.




Pewenue 3anauu Mertons! peienus 3agaud Komu nns 2 2 4
Ko nns YPaBHEHMH BBICIIMX TTOPSIKOB M CHCTEM
OOBIKHOBEHHBIX OV . TouHHbIE U PUONDKEHHBIE METOIbI
aubdepeHUMATBHBIX [pelenus 3ana4qu Kowu. PasHocTHeie
YPaBHEHUI cXeMbl. SIBHbIE U HESBHBIE METO/IBI.
Metonsr Agamca u Pynre-KyTThl.
Pewenue kpaessix  |[locTaHOBKa M METIBI PELUSHHUS KpaeBOM 2 3 2
3agaq o OY 3agadu qia OJ1Y Broporo nmopsaka.
BTOPOTro NopsaKa KoHeuyHo-pa3HOCTHBEIE,
KOHEUHO-00BEMHBIE U
KOHEYHO-3JIEMEHTHBIE METOBI PELIECHHS
KpaeBoW 3a1a4H.
Pewienue kpaeBeix  |MeToapl pelleHUs KpaeBbIX 3a1a4. 2 3 4
3amay o OY Metons! cTpesbObl, KOJUTOKALMH,
BTOPOr0 NopsaKa MPOEKLMOHHbIE U BAPHALIOHHBIE METOIbI
KOHEYHBIX 3]IEMEHTOB.
HTOI'O 16 18 24
IlepBas rpynna
nepuoaa
aTTecTanum (3a4er)
Bropas rpynna oyHnas ¢opma (2 cemecTp), 3a04Has
nepuoja dopma (2 cemectp)
aTTecTalum
(3x3ameH) .
OyHxuMn JuddepeHumansHple OnepaTopbl. 2 3 2
HECKOJIbKHX HnrerpansHsie TeopeMsl. [ panueHr,
NepeMEHHBIX nuBepresuus u porop. [omubrit
aupdepeHLma, noaHas NpoU3BOIHAS.
Oneparop Jlarutaca. Teopemsl o
JUBEPreHLMH U POTOpe.
Cucrtemsl KpuBomnuHeiHble KOOpAUHATE. 2 3 4
KPHBOJIMHEHHBIX BekTopHbIe COOTHOLIEHUS B
KOOpAMHAT KPHBOJIMHEHHBIX KOOpIUHATAX.
KoopanHatHble TOBEPXHOCTH U
KOOPJIUHATHbIE TUHUU. CUCTEMBI
OPTOTOHANBHBIX KoopauHat. Popmyiel
IUTS CTICLMAIbHBIX CUCTEM OPTOrOHATBbHBIX
KOOpJHHAT.
VpaBHeHus HuddepeHuyanbHble ypaBHEHUS C 2 3 2
MaTeMaTH4ecKor Y4aCTHBIMH IPOU3BOAHBIMH. MeTon
17637197 pazneneHus NepeMeHHbIX. YpaBHEeHU
MIepPBOTO MopsaKa. XapaKTepUCTUKH,
00nacTy BIUSAHUS, TPAJUEHTHAs
karactpoda. PaspriBHbIC peuIeHuUs .
VYpaBHeHuUs HuddepeHuunansHbie ypaBHEHHUS B 2 3 2
MaTeMaTH4eCKon YaCTHBIX POUZBOIHBIX BTOPOTO NOPSIKA.
buzuku Knaccuguxauus. [ToctanoBka
Ha4aJbHO-KpaeBbIX 3aaa4. Meron
paszeneHus nepeMeHHbIX. PemeHue
XapaKTepUCTHYECKUX YPaBHEHHH.
[TpubmKeHHbIE 00630p NpUOIMXKEHHBIX METOOB pelleHus | 2 3 2

METOBI PeLICHUS
YPaBHEHUH B
YaCTHBIX
IIPOM3BOIHBIX

HAYaTbHO-KPAEeBBIX 3a/1au JJIs YpaBHEHUH
B YACTHBIX MPOU3BOAHBIX. YCTOWYMBOCTD U
CXOAUMOCTh. MeTonbl KOHEUHBIX
pasHOCTe, KOHEYHBIX 00BEMOB U
KOHEYHBIX 3JIEMEHTOB. MeTombI
UCCJIeOBAHUS YCTOMUMBOCTH.




6 [[IpubnmxeHHbIe KoHe4YHO-pa3HOCTHBIE METOIBI PELICHHS 2 3 4
METO/bl peLECHHUA YPaBHEHHUS TUNepOOTMYECKOTrO TUIIA.
YPaBHEHUH B Pewenue ypaBHeHHs nepeHoca.
4aCTHBIX XapaKTepUCTUKH, 00NaCTH BIUAHUA.
MPOU3BOIHBIX O606LeHne Ha KBa3WIHHEHHOe
ypaBHeHue. [ panueHTHas katactpoda.
MOHOTOHHBIE U KOHCEPBATUBHBIE CXEMBEI.
BonHoBOE ypaBHEHHE.
7 (TTpubnwxeHHbIE KoHe4YHO-pa3HOCTHBIE METOABI PEIUIECHHS 2 3 4
METOMBI PeIIeHHS YpaBHEHUS TEIUIONPOBOAHOCTHU. SIBHBIE U
YpaBHEHUI B HEsIBHBIE CXeMBI. YCTOHYMBOCTE. CXEMBI
Y4aCTHBIX IJ11 MHOTOMEPHBIX 3a7ad.
IPOU3BOIHBIX
8 [IIpubnixeHHbIe Mertone! pereHus KpaeBoi 3aJauu Uit 2 3 4
METOMBI peLICHMS ypaBHeHui Jlannaca u Ilyaccona. Merton
YPaBHEHUH B IpoOHBIX 1aroB. tepalluoOHHbIE METOBI.
YaCTHBIX Meron ycraHoBNneHMs. MeTon qpoOHBIX
TIPOU3BOIHBIX IIaros.
HUTOIO 16 4 24 24
Bropas rpynna
nepuoza
arrecTalHuy
(3x3ameH)
Hroro 32 8 42 48
3.3. JlaGopaTopHbIii NPAKTHKYM H €ro cogep:KaHue
He npexycmotpeHo.
3.4. Kypcopoii npoekT (padoTa) H ero XapaKTepucTHKA
He npenycmoTtpeHo.
3.5. HeauBuayanbHOe 3aXaHHE H €r0 XapaKTepHCTHKA
Tabnuua 3.5 Tembl HHIUBUIAYATBHBIX 3a1aHUH
KomnuectBo yacor no gopmam
00y4eHus
Konr. pab Cam. pab
= =
Ne n/n Tema MHIUBHIYAJIBHOTO 3aJaHKA s g
g = g =
R g g = g %
Sl |E|E |z | B
S| &8 | &3]3 8
1 2 3 4 5 5 6 7
Ilepeas rpynna nepuoaa arrecTanuy (3a4er) - ouHast popma
(1 cemecTp), 3a09Has ¢opma (1 cemecTp)
1| deticTeus ¢ BekTopamu. Jlokazarh, 4YTO 3aJaHHas CUCTEMA 20 26
BEKTOPOB JIMHEHMHO 3aBUCHMa/IMHEHO He3aBucuMa. [Iposeputh
OPTOrOHAILHOCTD (BBIYMCIIUTD IIOLIA AL/ IEPUMETP/ Y IIIbI
TpPEeyroNbHHUKA, BEPLIMHBI KOTOPOTO PACHONIOXKEHB] B 3aJaHHBIX
Toukax). OpTOHOPMHPOBATh 3aJaHHYIO CUCTEMY BEKTODOB.
Jlokasarhb, 4TO CHCTEMa BEKTOPOB 00pasyeT 6a3uc U HalTH
KOOPOMHATHI BEKTOpa B HGazuce.

10



He#creus ¢ marpuuamu, pemesue CJIAY. Haliti oOparHyro
Matpully k Marpuue A meronom ['aycca-XKopnaHo.

Haiiti coGCTBEHHBIE 3HaUeHHs U COOCTBEHHBIE BEKTOpPA MATPHLIBI
A. IlpuBecTr MaTpyily K JMaroHaJIbHOMY BUILY.

[IpuBectu kBagpaTuuHyO GOpMY K KAHOHHUECKOMY BHIY.
Pemute CJIAY TOYHBIM METONOM
I'aycca/I"aycca-Kopaano/Kpamepa/obparHoi MaTpuLpl.

Pewnts CJIAY Ax=b urepaumoHHbIM METOAOM SAKOOH.

Pewenue 3apaun Kown ans OV nepeoro, Broporo nopsaxos. C
NIOMOLIBIO iBHOTO MeTona Junepa (Pynre-KyTrrl, Anamca)
HaWTH MpuOIMkeHHoe peweHue 3agauu Komu ans OJY nepsoro
nopsiika (BTOpPOro UM TPETHEr0) M CPABHUTD C PELLIEHEM B
MathCAD.

Metonom Oiinepa (Pynre-KytTsl) peuts 3agady Kowm ams
OZY Broporo nopsaxa.

HccnenoBath anmpoKCUMAaLMIO 3aJaHHON GOpMYIbl pa3HOCTHOIO
nuddepeHIupoBaHus.

UTOro
Ilepeas rpynna nepuoaa arrecTauus (3adyer)

20

26

Bropas rpynna nepuoaa arrecTanuu (3K3aMeH) - O4HAA
dopma (2 cemectp), 3209nas popma (2 cemecTp)

Pewenune xpaepoii 3anaun 1t OY Broporo nopsaxa. Pemure
KpaeByto 3anaqy s OLY Broporo mopsaka
KOHEYHO-Pa3HOCTHBIM METOIOM/METOIOM KOJLIIOKaLMK/ METOIOM
CTPenbOBI/METONOM KOHEYHBIX 3JIEMEHTOB.

14

26

Peliienre HavaIbHO-KPaeBOM 3aJa4uM U1 YpaBHEHHI B YAaCTHBIX
NPOU3BOIHBIX. PeLINTE HAUAIEHO-KPAEBYIO 3a1ady OIS
ypaBHEHUS TEIUIONMPOBOAHOCTH C IOMOIIBIO SBHON CXEMBbI U
craupaptroit ¢pyukuun MathCAD.

PewinTh HayaIbHO-KPAEBYIO 3aa4y IJIS TMHEHHOTO ypaBHEHUS
nepeHoca ¢ MOMOLIBIO HEIBHOW KOHEYHO-Pa3HOCTHOM CXEMBI
"mpotus notoka". [TocTpouts rpaguku.

PelinTh Ha4YabHO-KpaeBYO 3a1aqy ¢ OMOILBIO SIBHOH CXEMBI U
crangaptaoit dyHkuun MathCAD.

HUTOI'O
Bropas rpynna nepuoja arrecranuy (3K3amMeH)

14

26

Hroro

34

52

11



4. BBISIBJIEHUME PE3YJIIBTATOB OCBOEHUS T CIIMITIMHBI

4.1. Tlacnopt ¢ponaa oneHouHbIx cpeacts (POC) no yucnunInHe
Tabnuua 4.1 - [Nacnopt ponna ouenounsix cpeacts (GOC) no aucUUIUIMHE
Konpl
Ne HaumenoBanune .

Texnomnorus Bup arrecranmu Bunpl 3anatuil | popMupyembIx
N/ | OLIEHOYHOTO CpeacTBa .
KOMIEeTeHIUH

1 2 3 4 5 6

KouTponeHas pabora |TpaguumoHHas Texyuuii KOHTPOIb Kontponsnas OIIK-1.1.,

obpasoBaresbHas OIIK-7.1.,

TEXHOJIOTUS OIIK-1.2.,

OIIK-7.2.,

OIIK-1.3.,

OIIK-7.3.

2 |PazHoypoBHEBbIE TpamuuHoHHas Texywwuit koutpons  [CPC, OIIK-1.1.,

3a/1a4yd U 3aJaHus oOpa3oparenbHas [Ipaktuueckue  |OIIK-1.2.,

TEXHOJIOTHUS OIlK-1.3,,

OIIK-7.1.,

OIIK-7.2.,

OIIK-7.3.

3 |CobecenoBanue WHrepakTyBHas Texywuii koutpons  |Jlekuuu OIIK-1.1.,,
oOpasoBarenpHas OIIK-7.1.,
TEXHOJIOTUS OIIK-7.2.,

OIIK-1.3,,
OIIK-7.3.

4 |Tecr HupopmaumonHo-xo |[IpomexyTounas 3auer OIIK-1.1.,
MMYHHUKaUMOHHAs arrecTanyg OIIK-7.1.,
obpa3zoBarenbHas OIIK-7.2.,
TEXHOJIOTHS OIIK-1.3.,

OIIK-7.3.,

: OIIK-1.2.
5 |Ox3aMeHalUMOHHBIE TpaauuuonHas [TpomexcyTounas Ox3ameH OIIK-1.1.,
OuneTsl o6pazoBarenpHas arTecTauus OIIK-7.1.,
TEXHOJIOTUS OIIK-7.2.,

OIIK-1.3.,

OIIK-7.3.,

OIlIK-1.2.

4.2 Bonpochkl K 3k3aMeHy (3a4eTy)

Ileppas rpynna nepuoga arrecTanum (3a4er) - ounasi popma (1 cemectp), 3a0unas popma (1 cemecrp)
. JIuneiineie oneparopsl. JIuHeHAs 3aBUCUMOCTb U HE3aBUCUMOCTE BEKTOPOB JINHEHHOIO MIPOCTPaHCTBA.

0 31 O L W N~

9.

. EBknnpoBo mpoctpancTBo. CkangpHoe npoussenenue. Hepasenctro Kown-byHakoBckoro.

. TouHble METObI PELICHHUs CUCTEM JIMHEHHBIX anreOpanyeckux ypaBHEHUHM.

. Ouenka xonuvecTBa onepauuii Merona TouHbIX pemeHuit CJIAY. IToHaTHe SKOHOMUYHOCTH METOMA.
. [locranoeka 3apa4u 1 metoasl pewrenus O/IY nepsoro nopsaka.
. Metone! pewenus 3anaun Komu s OZ1Y nepsoro nopsaxa.

. Metons! pewenus 3anaud Ko nnsg OY BeICIIMX MOPSAKOB.
. Metons! pewenus 3anauu Koww nmns cucrem OLY. XKectkue cuctemst OL1Y.

10. Metonp! pewueHus kpaesoi 3anauu nns O[Y Broporo nopsaka.
11. OCHOBHbBIE METOABI pELIEHHs KPaeBhbIX 3a/1ad.

12. OcHOBHBIE ONepaLliK C MaTPHULIAMH M BEKTOPAMHU.

13. IlpuBenenue MaTpHL K KAHOHUYECKOMY BUIY.

CKaJ'[ﬂpHOC MPOU3BENCHHUE. JInHelHas 3aBUCHMOCTh Y HE3aBUCUMOCTD BEKTOPOB JIMHEMHOTO NpOoCTpaHCTBA.




14. CobcTBEHHbIE 3Ha4YEHHs U cOOCTBEHHbIE BekTOpa Marpull. [IceBnopemenus Ha ocHoBe SVD paznoxenus
MaTpHL.

15. OpTOroHabHBINA U OPTOHOPMUPOBaHHbIN Gasuckl. CBOMCTBA OPTOHOPMHMPOBAaHHOTO Oasuca. Metox
oproroHanuzauuy. OpToroHaabHble MaTPULBL.

16. Paznoxxenue Bekropa no 6azucy. Teopema 0 €eTMHCTBEHHOCTH PaA3NIOKEHHUS.

17. MeTozpl MHTEPNONALMHA QYHKUMH OIHOM NepeMEHHOM.

18. Metoap! pewenus OJIY neporo nopsaka. 3agada Komu.

19. Meton pewenns OJIY nepeoro nopsaka. Meroxn Pynre-Kyrra.

20. O606wenue metona Diinepa u Pynre-KyTTsl Ha cuctemy AByx (Tpex) OY.

21. MeTton npoctoi urepauuu peurerust CJIAY. Yenosue Ha MaTpHLyy METONa, OOECTIEYMBAIOIIEE CXOIUMOCTh
UTEPaLMOHHOrO0 Npouecca.

22. Tounble U MpUOIHOKEHHBIE METOIBI peLueHus 3aaa4u Koy,

23. PasHocTHbIe cXeMbl. SIBHBIE U HesiBHBIE MeTonbl. Metonbl Anamca u Pynre-KyTTol.

24. TTonaTue o KpaeBbIX (rpaHUYHBIX) 3a7a4ax U 3ata4ax Komwu (3anadax ¢ HayaabHBIMHU yCIIOBUAMH). Bubl
IPAaHUYHBIX U Ha4YaJIbHbIX YCJIOBUH.

25. INpubnukeHHOE peLleHre HauyalbHO-KpaeBoH 3aga4u it 1D ypaBHEHUS TeMIONPOBOIHOCTH.

26. Jluneiinple npocTpaHcTa. basuc. CkanspHoe NpOU3BEIEHHE.

27. Jloka3aTk, 4TO 3aJaHHas CUCTEMA BEKTOPOB JIMHEHHO 3aBUCHMa/IMHENHO He3aBucuMa X=(-1,5,4); Y=(2, 2,
4y, 7=(-2, 5, 3).

28. [1poBepUTh OPTOrOHAIBHOCTS (MapalIeIbHOCTh) 3aJaHHBIX BEKTOPOB, BEIYUCIUTE YIOJI MEXIY BEKTOpaMU
X=(1,2,1,3); Y=(-1, 8, -6, 5); Z=(0, 10, -5, 8).

29. BBIYUCIUTD MUIOLAAb/ IEPUMETP/ YIIIbI Tpéyronbﬂuxa, BEPLUMHBEI KOTOPOTO PACIIONIOKEHBI B 3aJaHHBIX TOUKaX
HAa TJIOCKOCTH/B TIPOCTPAHCTRE.

30. OproHOpMHUpOBATh 3aJaHHYIO cucTeMy BekTopoB X=(1, 2, 1, 3); Y=(-1, 8, -6, 5); Z=(0, 10, -5, 8).

31. Jlokaszark, 4TO CUCTEMa BEKTOPOB 00pasyeT 6a3uc U HAWTH KOOPIMHATBI BEKTOpa B 3TOM OasHce.

32. Cozpath MaTpuiyy A pasmepHocTH 3x3. Haiitu o6parHyro Matpuiy k marpuue A metonom I'aycca->Kopaano.

33. Haiitu cOOGCTBEHHBIE 3HAYEHHS U COOCTBeHHbIE BekTopa MaTpulibl A (3x3). IlpuBectu MaTpuIy K
JMaroHaJbHOMY BUIY.

34. Petuuts CJIAY TounbiM MeTonom I aycca/l'aycca-Kopaano/Kpamepa/oOpaTHoit MaTpHLbL.
35. Pemnts CJIAY Ax=b urepaunonusiM Metonom Axkobu (I'aycca-3einens).
36. Petunts CJIAY Ax=b MeTOROM NIPOrOHKH.

37. C nomouisto asHOro metona Ditnepa (Pynre-KyTTel, Agamca) HaiiTu npubivkeHHOe peeHue 3ana4du Komu
anst OAY nmepeoro nopsiaka (CHCTEMbl YpaBHEHHH BTOPOTO WM TPETHETO MOPSAAKA) U CPABHUTH C TOUYHBIM
pelueHuemM/pereHreM, oMy YeHHBIM ¢ TOMOILBIO cTanAapTHON yHkuun MathCAD.

38. Metonom Diinepa (Pyure-Kyrter) pemuts 3agady Ko ans OV sroporo nopaaka y”’- 4y’- xy =1, y(0)=1,
y’(0)=0 Ha otpeske [0, 1] ¢ marom h=0.2. CpaBHUTE ¢ TOUHBIM PELICHUEM UM PELIEHHEM, MTOTTYUYEHHBIM C
UCIIOIb30BaHMeM cTaHaapTHoH ¢pyHkunu MathCAD.

39. C moMOUIBEI0 METO/Ia HEONPEAENEHHBIX KO3()GUIMEHTOB Ha 3aJaHHOM IIa0JI0HE TOCTPOUTE (HOPMYITy
pasHOCTHOrO U hepeHLMpOBaHHS IS IEPBOi /BTOPOH /TpeThel NMPOU3BOIHOM C 3aJaHHBIM MOPAIAKOM
annpokcumauuu. [IpoBeputs GopMyTy Ha TECTOBOH (QYHKLIMH.

40. JlokanbHble 1 1100aNbHBIE METOb! MHTEPIOALIMH.

41. Ilonunom Jlarpanxa.

42. Yucnensoe uHTerpuposanue. Mcrnonap30BaHue ONepaTopoB MaTeMaTHyeckoro aHanusa Mathcad.

43. Yucnennoe nuddepenunposanue. Mcnons3oBanue onepaTopos MaTeMaTHyeckoro ananusa Mathcad.
44. Hopma Bektopa. HepaBencTBo MuHKOBCKOTro. Yron Mexay Bektopamu. Teopema Iludaropa.

45. OnHOpOAHbIE CUCTEMBI JIMHEHHBIX YpaBHeHUH. DyHIaMeHTaNlbHasd cucTemMa pelneHui. [Icesnopewenus Ha
ocHoBe SVD.

46. Metons! Pynre-Kyrtel g OIIY nepeoro nopsuka.

Bropas rpynna nepuoaa arrecranuu (3k3aMeH) - ounas ¢popma (2 cemectp), 3a04nas Gpopma (2 cemecrtp)
1. Peuuts kpaesyto 3agauy aist OJY Broporo nopsaka y”+ 2y’- 4y =1, y(0.5)=1, y(0.8)=2
KOHEYHO-Pa3HOCTHBIM METOIOM/METOIOM KOMIOKALMH/METOIOM CTPEIbObI/METOIOM KOHEUHBIX 3IEMEHTOB.

2. I'panuenr, nueprenuus U potop. [lonHsli nuddepenuunan, nonHas NpoU3BOIHAS.

3. Oneparop Jlannaca. TeopeMsl O AUBEPreHLIMU U POTOPE.

4. CucteMsl OPTOrOHANBHBIX kKoOpAUHAT. DOpMyYIbI A7 CHIEUMAIbHEIX CHCTEM OPTOrOHAIBHBIX KOOPMHAT.

5. Knaccudukauus ypaBHEHUH B YaCTHBIX MPOU3BOAHBIX. XapaKTePUCTHKH.
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/. 1 IMIEPOOJTUYECKHE, NNAPAOOTUIECKHE U IUTMIITHYECKHE YPABHEHHS. 1 IpUMEPbI U METOIbI PELUCHHUS.
8. IuddepeHumanbHble ypaBHEHUS BTOPOTO MOpsAAKa. XapakrepucTukd. MeTomsl pelueHus.
9. IlpubnmxeHHOE pelleHue HavyaabHO-KpaeBoi 3anaun 1uist 1D ypaBHEHHS TEIUIONPOBOIHOCTH.
10. KoHeuHO-pa3HOCTHBIM METON peLIeHUs] ypaBHEHUI MMIIepOONHYECKOro BUIA.
11. KoHeuHo-pa3HOCTHBINH METOA U U1 pelueHus KpaeBoi 3agaqu misa OV Broporo mopsaxa.
12. KOHEYHO-pa3HOCTHBIE METObI PELUEHUS 3aJa4H TEIUIONPOBOIHOCTH.
13. .YcTOHYMBOCTb MPY PELIEHUH YPABHEHUS TEITIONPOBOAHOCTH. CXeMbI AJIsl MHOTOMEPHBIX 3a/1ay.
14. MeTton ycTaHOBJICHHMS pelleHus kpaeBoi 3aaa4uu 1uisa 2D ypasuenus Jlamnacca.
15. I'paguent, nuBepreHuus 1 potop. Teopembl 0 JUBEPreHUUH U POTOpE.
16. Ionuslii nuddepenuman, nonHas npoussoanas. Oneparop Jlannaca.
17. KoopauHaTHele MOBEPXHOCTH U KOOPAUHATHBIE TUHIU. CHCTEMBI OPTOrOHAIBHBIX KOOpAUHAT. PopMyIbI Ajis
CHeLIMalbHbIX CUCTEM OPTOTOHAJIBHBIX KOOPIMHAT.
18. XapakrepucTuku, 061aCcTH BIUAHUS, TpaiieHTHas kaTtacTpoda. PaspbiBHbIE pelueHus.
19. Meton pa3ngeneHus nepeMeHHbIX. PereHne xapakTepucTUUeCKIX YPaBHEHHUH.
20. MeToapl KOHEYHBIX PA3HOCTEH, KOHEUHBIX 00BEMOB M KOHEYHBIX 3JIEMEHTOB. MeTOIbl UCClleq0BAHMS
YCTOMYHBOCTH.
21. MeTozpl KOHEYHBIX Pa3HOCTEH, KOHEYHBIX 00BEMOB U KOHEYHBIX DJIEMEHTOB. MeTo/Ibl UCCIIEN0BaHMA
YCTOMYHUBOCTH.
22. SIBHBIE U HESBHBIE CXEMBbl. YCTOMYHBOCTh. CXEMBI A5l MHOTOMEPHBIX 3a1ay.
23. UtepauuonHsle MeToabl. MeTon ycTaHoBNeHHs. MeTon ApOOHBIX LIaroB.
24. Pelunth HayaIbHO-KPAEBYIO 3a1a4y [UIsl IMHEHHOTO ypaBHEHHS NepeHoca
C NIOMOLLLIO HESBHOM KOHEYHO-Pa3HOCTHOM cXeMbl "MPOTHB noToka". IlocTpoutk rpaduku petieHus Ha MOMEHTEI
BpeMeHu t=0.5u 1.
25. PelunTh HayabHO-KPAEBYO 3aJa4y AJ1sl BOTHOBOIO YPaBHEHUS
C MOMOMIBIO SIBHOM cXeMbl U cTaHaapTHOH (yHkumuu MathCAD.
Pewienus na MmomeHT Bpemenu t = 0.5 npeacTaBuTh Ha rpaduke. BeimucaTs ypaBHeHUs 1 HAPUCOBATH rpaduKu
XapaKTEePUCTHK.
26. Pemuth Ha4anbHO-KPaeBYIO 3alady AJIs ABYMEPHOIO YPaBHEHUS TEILIONPOBOAHOCTH C MIOMOILBIO SBHOM
cxembpl/MeToaa ApobHbIxX waroB. [loctpouts 3D rpaduk pelneHus Ha 3aJaHHBIH MOMEHT BPEMEHH. ’
27. MeToq ycTaHOBJIEHHUS pelleHus KpaeBoi 3anauu s 2D ypaeHenus [lyaccona.
28. [IpubmkeHHOE pelleHUe KpaeBbIX 3a1a4. YCTOMYMBOCTh. CXOMUMOCTD.
29. SIBHbIE U HESBHBIE CXEMBI PELICHHS YPABHEHUS TEIUIONPOBOAHOCTH.
30. PelunTh Ha4anbHO-KpaeByIO 3a0aqy U1 YpaBHEHUS TETUIONPOBOIHOCTH
C NIOMOLUBIO SIBHOM CXEMBbI U CTaHAAPTHOHN (YHKLIMH.

4.3 TexH0JI0OTHA BLIABJICHHS YPOBHI OCBOCHHS NHCHANIHHBI

TexHonorus BeIABIEHNUS YPOBHS OCBOE€HHS AUCLIUILTMHBI IPUBOAUTCA B poHae oueHOoUHbIX cpencts (POC).

14



5. YYEBHO-METOIMYECKOE Y HHP®OPMAIIMOHHOE OBECIIEYEHAE OCBOEHUS
JTVCIIAILIAHEL (MOIYJIST)

5.1. OcnoBHasi M JONOJHHTE/ILHAN JIATEPATYPA
OcHoBHas JuTEpaATypa

1. Metons! Beruncnenuit B naketre MathCAD [OnexTponHsli pecypce] : y4e6. mocodue / Y. A. Benapes [u np.] ;
Hogocu®. roc. apxurextyp.-cTpouT. yH-T (Cubcrpun). - Hopocubupcek : HTACY (Cuberpun), 2013. - DnekTpoH.
TEKCT. - 0.11.

2. Jlamauk, M. I1. Yucnennsle MeTonsl : y4eb. mocodue ms By3os 1o cneu. 030100 "Uudopmaruxa" / M. I1.
Jlanuuk, M. W. Parynuna, E. K. Xennep ; nox pea. M. I1. Jlanuuka ; M-Bo o6pazoBanus P®. - 2-e usn., crep. -
Mockga : Academia, 2005. - 384 c. - (Briciuee npodeccruonansHoe obpazosanue. MHpopmarrka u
BBIYMCIUTENbHAS TeXHHUKA). - [SBN 5-7695-2503-7 : 196.00.

3. Merone! Beiyucnenuii B nakere MathCAD : yue6. nocobue / Y. A. Benapes [u ap.] ; Hoeocu®. roc.
apXMTEKTYP.-cTPOUT. YH-T (CubcrpuH). - HoBocubupcek : HTACY (Cubctpun), 2013. - 168 c. : wi. - buGawmorp.: c.
168. - ISBN 978-5-7795-0659-5 : 192.00.

4. benapes, U. A. (nou. ; HTACY (Cubctpun), kad. [IpuxnanHas maremaruka). KoMmnbroTepHOe MOaenMpOBaHHe
B 3aja4aX CTpOUTENbCTBA : yuebd. mocobue / U. A. benapes, H. H. ®enoposa, U. A. ®enopuenko ; HoBocub. roc.
apXUTEKTYp.-cTPOoHT. YH-T (Cubctpun). - Hoocubupcek : HTACY (Cuberpun), 2012. - 153 c. : wi. - Bubnuorp.: c.
151. - ISBN 978-5-7795-0595-6 : 264.00.

5. 3apunos, P.H. CneuuasnbHsie pazaesnsl MaTeMaTuky. Teopus GyHKUMI KOMILIEKCHOH nepeMeHHoM. OCHOBBI
ONEePaLMOHHOrO UCUUCIIeHHS [DNeKTpOHHBIN pecypc] : yuebHoe nocobdue / P. H. 3apunos, I'. I1. Yyryuosa. -
Kazanp : KazaHckuil HaLMOHAIBHBIN HCCIIENOBATEIBCKUM TEXHOIOTHUecKui yruBepeuteT, 2008. - 115 ¢. - ISBN
978-5-7882-0522-9. (http://www.iprbookshop.ru/63467.html)

JomotHuTEILHAS JTHTEPATYpAa

1. Kanutkun, H. H.  Yucnennsie metonsl : yue6. nocobue mid By3os / H. H. Kanurtkus ; nox pen. A. A.
Camapckoro . - Mockea : Hayka, I'1. pen. dus.-mar. nut., 1978. - 512 c. - Bubmuorp.: c. 505-508. - 39.00.

2. Pyes, I'. A. (HTACY (Cubctpun), xad. Ilpuxnagnas Maremarika). MeToabl BEIYMCICHUI U X peanu3anus B
EXCEL [OnexrpoHHbli pecypc] : yued. mocodue / I'. A. Pye, H. H. ®enoposa, U. A. ®enopuenko ; Hosocud.
roc. apXUTeKTyp.-cTpoUT. YH-T (Cubcrpun). - HoBocubupek : HTACY (Cuberpun), 2008. - 1 3nekTpoH. onT. JucK
(CD-R) : un. - ISBN 978-5-7795-0390-7 : 6.11.

3. Benapes, U. A. (nou. ; HTACY (Cubctpun), xad. [Ipuknagnas maremarrka). MeTonbl BEIUMCIEHHI : yued.
nocobue / M. A. Benapes, 0. B. Kpatora, H. H. ®enoposa ; HoBocu6. roc. apXuTeKTyp.-CTPOUT. YH-T
(Cubcetpun). - 2-e u3n., nepepab. u gon. - Hoocubupck : HTACY (Cuberpun), 2009. - 116 c. : un. - Bubawmorp.: c.
116. - ISBN 978-5-7795-0450-8 : 159.00. '

4. Camapckuii, A. A. Bsenenue B uiciaeHHbIe METOABI : y4ueb. mocobue ms By30B / A. A. Camapcekuii ; Mock.
roc. yH-T uM. M. B. JlomoHOCOBa. - 3-¢ u3n., crep. - Cankr-IlerepOypr : Jlans, 2005. - 288 c. - (Kinaccuueckuit
YHUBEPCUTETCKUI yuebnuk) (YueOHukH 11 By30B. CrienmansHas auteparypa). - [SBN 5-8114-0602-9 : 123.50.

5. PeiukoB, A.JI. UYwucneHHble METOABI M NapauIeIbHbIe BRIYUCICHUS [DNEKTPOHHBIN pecype] : yaeOHoe mocodue
/ A. 1. Perakos. - HoBocubupck : CUOMPCKHI rocynapcTBEHHbIH YHUBEPCUTET TEEKOMMYHHUKALIMN U
nHdopmatuky, 2007. - 142 c. (http://www.iprbookshop.ru/57105.html)

6. UncrieHHble METOIbI TPU MOIESIMPOBAHUH TEXHOJIOTHUSCKUX MAalUMH U 000pyaoBaHus [DIeKTPOHHBIN pecypc] :
y4ue6Hoe nocobue / I'. B. Anekcees [u ap.]. - Caparos : By3osckoe obpazoBanue, 2014. - 203 c.
(http://www.iprbookshop.ru/26229.html)

MeToanyeckue YKazanust

1. benapes, U. A. (HTACY (CubctpuHn), kad. [Ipuxnagnas maremaruka). UYMcCleHHbIE METOAbI PEILICHHS
UHXKeHepHbIX 3a1a4 B makete MathCAD : yue6. mocobue / M. A. Benapes, O. H. Benoycora, H. H. ®enopoga ;
HoBocwub. roc. apxutekTyp.-cTpouT. YH-T (Cuberpun). - HoBocubupck : HTACY, 2005. - 96 c. - ISBN
5-7795-0260-9 : 48.00.
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2. Pyes, I'. A. (HTACY (Cubctpun), kad. IlpuiiagHas maremaryka). MeTonbl BEIYMCIICHUN U UX peanu3auus B
EXCEL : y4e6. mocobue / I'. A. Pyes, H. H. ®enoposa, 1. A. ®enopuenxo ; HoBocuo. roc. apXureKkTyp.-CTpOUT.
yH-T (Cubctpun). - HoBocubupck : HTACY (Cubctpun),2008. - 96 c. : un. - ISBN 978-5-7795-0390-7 : 60.00.

5.2. Mcnoan3yemble 6a3bl JaHHBIX H HHPOPMANHOHHbIE CIPABOYHBIE CHCTEMbI

Tabnuua 5.1 HcnonezyemMoe nporpaMMHOE 00€CTIeHEHHE

Ne Haumenosanue IonTeepkaeHue .
KonuuecTso nuueHzui
n/n MH(OPMALIMOHHBIX PECYPCOB JULIEH3UU
1 2 3 4
1 [Kaspersky Endpoint Security 10 Cepruduxar
NelAF2-181012-054924-927-65
2 |Mathcad 14.0 JIuuensus Ne57144586, Axr 45
BBITIOJIHEHHBIX paboT OT
14.08.2021r NeAS8
3 |Office 2007 Professional Plus Cepruduxar ot 20.08.2007 253

Ne42605370, Ceprudukar ot
17.07.2008 Ne44290964,
Cepruduxar ot 26.09.2008
Ne44607324, AKT BBINOJTHEHHBIX
pabot ot 14.08.2021r NeA8

4 |Windows 10 Education [Mpoanenue Azure Dev Tools for 500
Teaching

Tabnuua 5.2 Ucnone3yemble 6a3bl JaHHBIX 1 HHPOPMALIMOHHO-CIIPABOYHBIE CUCTEMBI

Ne HaumeHnoBaHue IlonTBepxneHue .
KonuuecTro nuieH3ui
n/n UH(OPMALIMOHHBIX PECYPCOB JIULIEH3UH
1 2 3 4
1 |OnexTpoHHBIN KaTanor GUOIMOTEKH Horosop ot 20.10.2016 Ne16816 , 500
HI'ACY (Cubcrpun) AKT BBITIOITHEHHBIX paboT OT
14.08.2021r NeAS8
OnexTponuslit karanor «Ctareu MAPCy |Croboano pacnpoctpansemas b/l 1 000
3 |OnexTpoHHO-OMONIMOTeYHAs cUCTeEMa JoroBop Ha mpenocrapieHue
IPRbooks JOCTyIa K
ANIEKTPOHHO-OUOIUOTEHHOM
cucreme [IPRBOOKS or
25.09.2020 Ne 5293/19
4 |IMOODLE - ITopran gucranuuonHoro  [CoboaHo pacnpoctpansemas b/, 1 000
obyuenus HTACY (Cubcetpun) AXT BBINIOJIHEHHBIX paboT OT
14.08.2021r NeAS8

5 |ABTOMATH3MPOBaHHAS NEKTPOHHAS
cucrema texHonora «AUCT»

Tabnuua 5.3 Mcnonb3yemMble HHTEPHET-PECYPChI

Ne HaumeHoBaHue
'Ccpuika
n/n UH(OPMALIMOHHBIX PECYPCOB
1 2 3

MOODLE - Iopran aucranumonsoro  |http://do.sibstrin.ru/login/ index.php
00yuenus HITACY (Cubctpun)

2 |Caiit komnanmu CADFEM-CIS http://www.cadfem-cis.ru/

3 [Caiir kommanuu ANSY'S ansys.com/

4 |Vuebuble mocobus kadenpsl http://www.sibstrin.ru
npukiaaHoi matemaruku HFTACY
(CubcTpun)

5 |OneKkTpOoHHBINH KaTagor OUOIHOTEKH http://mega.sibstrin.ru/MegaPro/Web
HI'ACY (Cubctpun)
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auTepartypbl MUHHCTEPCTBA
obpazopanus PO

ONeKTpOHHBIN pecypc yueOHOM

http://window.edu.ru/

5.3. Meroguyeckue peKOMeHIAUUH 10 OPraHU3ANHHE H3YYEHHS JUCHHIIAHBI

Tabnuna 5.4 Ucnonbzyemble 00pa3oBaTe/ibHbIE TEXHOIOTHH

Ne Hanmenosanue .
Bun 3ansTuit Kpatkas xapakrepucTuka
n/n TexHosoruu
1 2 3 4
1. |Aynutopnsle notounsie 1 |MHpopmaumoHHsle nexumy, |Ha mekuusx: ucnons3oBaHue
IPYNIIOBbIE 3aHATHUS B NPaKTHYECKHE 3aHATHS MYJIBTUMEIUHHOrO Pe3eHTALHOHHOTO
CIEeLIMAIU3UPOBAHHBIX 000pyIOBaHHUS C IEMOHCTpALIMei
KJaccax BUAECODHIBMOB, poTorpaduii, KOMIBIOTEPHBIX
npezeHTanui, Ha npaktuyeckux 3aHATUsX:
OCBOEHHE KOHKPETHBIX YMEHHI M HaBBIKOB I10
NpeI0KEHHOMY MpernoJaBaTeeM aaropuTMy.
2. |Meton npoGnemHoro [Tpo6nemuble CamocTosATeNbHOE H3YUYEHHE CTYIEHTAMM
U3JI0KEHUS MaTepuana JIEKLMHY, IPAKTHYECKUE Marepurana JeKUUH C MOCIeIyOLeH
3aHATHS JUcKyccuel B aynutopur. OpraHuzanus
yueOHOM paboThI, HalPaBIEHHAS HA pelleHHe
KOMIUTEKCHOH y4eOHO-I103HaBaTeIbHON 3a0a41
Ha NPAKTUYECKUX 3aHITUSX.
3. |HMutepakruBHas Gpopma Jlekums-nuckyccus, Jlexuus «0OpaTHOM CBA3M», Npeanoararomas
NIPOBECHUS 3aHATUI nekuus-Oecena 00cyXKIeHHe CTIOPHBIX BOMPOCOB,
BO3HMKAIOIIUX MPH U3JIOKEHUU MaTeprasa B
AyIUTOPHH.
BceTpeuu ¢ npencTaBUTeNIIME MPOGHIBHBIX
KOMIIaHUH, NOCeLIEeH e CIIeHATH3UPOBAHHBIX
BBICTaBOK.
4. |ducranunonHoe oOy4yeHue |CamoctosTenbHas paboTa, CaMOCTOSATENBEHO M3yYEeHHE 00YYaroLIUMUCS

KypcoBas pabota

y4eOHOro MarepHuana B JUCTAHLIHOHHOM
pexxume Ha noprase http://do.sibstrin.ru/,
CaMOKOHTPOJIb OCBOSHHUS MaTepHraa ¢
HCIIONB30BAaHUEM TECTOBOM Oa3bl MmopTraa
JUCTaHIMOHHOTO O0YYEHHs, KOHCYIETALMH 110
BBIIIOJTHEHHIO NIPAKTUYECKUX 3aJaHui 1
KypPCOBOMY ITPOEKTHPOBAHMIO B On-line
pexuMe. . -
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