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1. Henu n 321241 0CBOEHUS IMCUMILTHHBI (MOIYJIs1)

[lenpr0 OCBOEHUS TUCIUTTMHBI (MOYJIs1) SIBJIIeTCS (POPMUPOBAHUE Y MATUCTPAHTOB yIITyOIEHHBIX
poeCCHOHATBLHBIX 3HAaHUI B 00J1aCTH KOMITBIOTEPHOTO MOJICITMPOBAHUS CIIOKHBIX HEITMHEHHBIX
IPOIIECCOB Ha IPUMEpPE MOACTHUPOBAHUS TIpoliecca 1ehOpMUPOBAHHS MTOIKPETLICHHBIX 000JI0YEUHBIX
KOHCTPYKIIUH C UCTIOJIh30BAHUEM COBPEMEHHBIX IPOTPAMMHBIX KOMILJICKCOB, aJlTOPUTMOB pacyera u

TEXHOJIOTHI MPOrpaMMHPOBaHHS.
3amaun AUCIUTUIMHBI (MOJTYJIS):

— 3HAaKOMCTBO CO CJIO)KHOCTAMHU MOACIMPOBAHUA HEJIMHEHHBIX IpouccCoB;
— 3HAKOMCTBO C MOJCJIIAIMH U crocoboaMu pacducra InoAKPCILICHHBIX 000JI0YEUHBIX

KOHCTPYKIMU;

— 3HAKOMCTBO C OCOOCHHOCTSIMH KOMITBIOTEPHOT'O MOAETHPOBAHHUS B 3371a4aX CTPOUTEIbCTBA;

— 3HAKOMCTBO C OCOOCHHOCTSIMHU Je(OPMUPOBAHUS 3JIEMEHTOB CTPOUTEIBHBIX KOHCTPYKIIHH,
BBINOJIHEHHBIX U3 OPTOTPOMHBIX KOMIIO3UIIMOHHBIX MAaTEPUAJIOB;

— 3HAKOMCTBO C OCOOCHHOCTSIMHU Ae()OPMUPOBAHUSI 3TIEMEHTOB CTPOUTENIBHBIX KOHCTPYKIMH

IIpU AMHAMHWYECKOM HArpy>xXeHHU,

— Pa3BHUTHUE HABBIKOB IMMPOBCACHHU A BBIYUCIIUTEIIBHOI'O OKCIICPUMCEHTA,
— Pa3BUTHUEC HABBIKOB ITPOBCACHUA HCCJIC,I[OB&HHI;'I Ha CTBIKE CTpOHTCJ’IBHOﬁ MCEXAaHHUKH U

KOMIIBIOTCPHOI'O MOACIUPOBAHHA.

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI MO AU CHUIINHE (MOAYJII0), COOTHECEHHBIX €

HHAUKATOPpaAMH JO0CTUKCHUS KOMIIeTEeHIInii

Konx u HaumeHnoBanue Ko u HaumeHnoBanue [Inanupyemblie pe3ynbTaThl 00YUSHUS 10
KOMITETCHIINH WHJUKATOpa JOCTHUKEHUS JUCLUILINHE, 00eCTIeYnBaIOIIUE TOCTHKEHNE
KOMITETCHIINU IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OIIOI1
OIIK-2 Cnocoben OIIK-2.3 TlpencraBusier 3HaeT
COBEPILEHCTBOBATh U pe3ynbTaT MoaupUKaIUU U — METOJbl HCCJIEAOBAHUS MaTeMaTH4YECKUX
peann30BbIBaTh HOBBIE peanu3aluy MaTeMaTH4eCKOro | MOJEIeH;
MaTeMaTUYeCKHe METOJbl | METOAA JJIsl PEIICHUS — COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOIMU
pELIeHUS TPUKIAJIHBIX MIPUKJIaTHOM 33241 pacyera CTPOUTENbHBIX KOHCTPYKIIUH;
3a/1a4 ymeer

- HCIIOJb30BaTh OCHOBHEIE MIPUEMBI
MaTeMaTHYECKOTO MOJICJTUPOBAHUS npu
pEIIeHNH 3a/1a4 Pa3IuIHON TPUPOJIBI;

— pa3pabaThIBaTh MPHUKIAIHOE MPOrPAMMHOE
obecreyeHue;

BJIajeeT

— UYHCJICHHBIMH METOJAMH IS  PELICHHUS
HEJIMHENHBIX 3a/1a4;

- HaBBIKAMH aHaau3a MOJTYYEHHBIX
Pe3yIIbTaTOB;

- HaBBIKAMH IPOrPaMMHUPOBAHHS u
AJITOPUTMU3AINH TIPOIIECCOB.




OIIK-3 Cnocoben
pa3pabaTsiBaTh
MaTEMaTHYECKHE MOJICIH H
IIPOBOUTH UX aHAIU3 IIPH
pelICHUH 3a/1a4 B 00J1aCTH
podeCCHOHAITBHON
JeSATEIIBHOCTH

OIIK-3.1 Ilpennaraetr BapuaHt
MaTeMaTUYECKOW MOJICIH TIpU

PEIICHUH 3a]1a4 B 00J1aCTH
podeCCHOHATBHOM
JIEATCILHOCTH

3HaeT

— TEOPETUYECKUE OCHOBBI MOJEIUPOBAHUS
CJI0’KHBIX HEJTMHEUHBIX MIPOLIECCOB;

— OCHOBHBIE IIOJIOKEHUSI HETMHEWMHON TEOpUU
3JIEMEHTOB CTPOUTEIBHBIX KOHCTPYKLIHIA;

yMmeeT
— HUCITIOJIB30BAaTh OCHOBHBIC NpUCMBbI
MaTeMaTHYECKOTO  MOJCIMPOBAHUSA  IIPH

pELICHUH 3a/1a4 Pa3JIMYHON MPUPOIbI;

— pa3pabaTeiBaTh MaTEMAaTUYECKHUE MOJCITU
neOpPMUPOBAHUS DJIEMEHTOB CTPOHUTEIHHBIX
KOHCTPYKIIUH;

BJajJeeT

— METOJAMM HCCIIEJOBaHUS MaTeMaTHYEeCKHX
MOJCTICH;

—  HaBbIKaMU
JTAaHHBIX;

— HaBbIKaMU
pe3yIbTaToB;

BHU3YyaJIn3alluu PaCUCTHBIX

aHaJlku3a IMOJTY4YCHHBIX

OIIK-3 Cnocoben
pa3palaTbIBaTh
MaTeMaTHYeCKHUe MOJIEIU U
MIPOBOIMTH UX aHAJIU3 IIPH
pellIeHnH 3a1a4 B 00J1aCTH
podeccuoHaIbHOM
JEATEILHOCTH

OIIK-3.2 Knaccudumupyer
MaTeMaTHYECKUE MOJICIH U

A4acT OLCHKY NX aACKBATHOCTHU

3HaeT

— TEOPETHYECKHE OCHOBBI MOJICTUPOBAHUS
CJI0’KHBIX HEJTMHEUHBIX MPOIIECCOB;

— OCHOBHBIE TMOJIOKEHUSI HEJIMHEHHON Teopuun
AJIEMEHTOB CTPOUTEIbHBIX KOHCTPYKIIUM;

— METOABl HMCCIIEHOBAaHHS MaTeMaTHYECCKUX
MOJICIICH;

ymMeeT

— pa3pabaThiBaTh MaTeMaTHYECKHUE MOJICITH
neOpMUPOBAHUS DJIEMEHTOB CTPOUTEIBHBIX
KOHCTPYKLMU;

— MIPOBOJIUTH BBIYUCIUTEIbHBIN SKCTIEPUMEHT;
BJIAJeeT

— METOAaMH HCCIIEeIOBAaHUS MaTeMaTHUYECKHUX
MOJICIICH;

- HaBBIKAMH
pe3yJIbTaTOB;

aHaJiu3a IMOJTYYCHHBIX

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJI51) B CTPYKType 00pa3oBaTe/IbHOM MPOrpaMMbl

Jannast nucuumuinHa (Moyis) BkiItoueHa B biok «lucuunnunel, Moaynn» 51.0.11.02 ocHoBHOM
npodeccuoHaibHON 00pa3zoBarenbHol porpammel 01.04.02 TTpuknagHas MmaTeMaTuka U UHOPMAaTHUKa 1
OTHOCHUTCS K 00s3aTEIPHON YaCTH y4eOHOTO TUTaHA.

Ne
/o

HpCI[HICCTBYIOH_II/IC JAUCIHUITIIMHBI

KO)I 1 HAUMCHOBAHUEC MHIUKATOpAa
JOCTHIXKCHUS KOMIICTCHIITNU

1 Metomonorus HAayYHBIX HCCIIeJOBaHUI

VYK-1.1, YK-1.2, YK-1.3, YK-1.5

2

MEXAHUKC

BapI/IaI_II/IOHHBIe MCTOJbI U BapUallMOHHBIC IIPUHIMIILI B

OIIK-1.2, OIIK-2.1, OIIK-2.2




MeToa0510THsI HAYYHBIX UCCIIEA0BAHUN

- 3HaTh: METOJIbI ¥ TIOJXObI K PEIICHUIO UCCIEA0BATEIBLCKUX 3a/1a4 CPEJICTBAMU KOMIIBIOTEPHOTO
MOJICTTUPOBAHHUS;

- yMeTb: (popMaanu30BaTh 3a1a49y, BRISIBUTH OOBEKT, IPESIMET U IE)Ib UCCIICIOBAHNS,

- BJIaJICTh: HABbIKAMM OIUCAHUS U NIPEJICTABIICHUS PE3YJIbTaTOB UCCIIE0BaHUS.

Bapuannonnsie METOIbI M BApUAITMOHHBIC TPUHIIUIIBI B MEXAHUKE

- 3HaTh: BapUallMOHHBIE TPUHIIUIIBI, UCIIOJBb3YEMbIEC MIPU PEIICHUH 3a/1a4 pacueTa 3JIEMEHTOB
KOHCTPYKIUK;

- YMETh: BBINOJIHATH BapUAIIMOHHBIC TPEOOPa30BaAHMUS;

- BJIaJICTh: HAaBbIKAMU HAXO0JK/ICHUS BapyualiK (PyHKIIMOHAJIA SHEPTHH.

W3 nporpammel 6akanaBpuara:

- 3HaTh: YUCJICHHBIE METOIbI PEIICHUS HEIMHEHHBIX 3a/1a4;

- YMETb: IPUMEHATh HCOOXOIUMBIN MaTEMAaTHUUYCCKHH aImapar sl pelicHUs IPUKIIaIHbIX 33]1a4;

- BJIAJCTh: HaBbIKAMHU BBIOOPA HEOOXOIUMBIX YUCICHHBIX METOOB.

Ne Koz u HanmeHoBaHMe HHAMKATOPA
[Tocnenyromue TUCIUTIIIMHBI
n/m JOCTUKEHHS] KOMITETEHITUU

VK-1.1, YK-1.2, VK-1.3, YK-1.4,
VK-1.5, YK-1.6, YK-2.1, YK-2.2,
VK-2.3, YK-2.4, YK-2.5, YK-3.1,
VK-3.2, VK-3.3, VK-3.4, YK-4.1,
VK-4.2, VYK-4.3, YK-4.4, YK-5.1,
VK-5.2, YK-5.3, VK-6.1, YK-6.2,

1 BrlrotHeHHE U 3a1UTa BBIMYCKHOM KBaIU()UKAITMOHHOM VK-6.3, OIIK-1.1, OIIK-1.2, OIIK-
paboThI 1.3, OIIK-2.1, OIIK-2.2, OIIK-2.3,
OIIK-3.1, OIIK-3.2, OIIK-4.1, OIIK-
4.2, OIlK-4.3, TIK-1.1, ITK-1.2, ITK-
1.3, IIK-2.1, I1IK-2.2, I1K-2.3, TIK-
3.1, IIK-3.2, TIK-3.3, I[TK(11)-1.1, I[IK
(ID)-1.2, TIK(1D)-1.3, ITIK(11)-1.4, TIK
(ID)-1.5, TTIK(1D)-1.6

2 |Hay4Ho-HccrieoBaTeNnbCKas MpakTHKa OIIK-4.3, OIIK-2.2, [1K-3.1

3 |I[IpoekTHas mpakTHKa IK-1.1, T1IK-2.2, 1IK-3.3

4. O0beM AUCHUTIMHBI (MOIYJIs1) B 32a4€THBIX eIHHUIIAX ¢ YKA3aHHEM KOJHYECTBA aKaleMHIeCKUX
YacoB, BbIIeJIEHHBIX HA KOHTAKTHYI pa0doTy 00y4aroluxcs ¢ mpenojaanBaresieM (M0 BUAAM Y4eOHBIX
3aHATHUH) M HA CAMOCTOSITEIbHYIO PA00OTY 00yUYaK0IIUXCS




U3 HuX yackl

Cemectp

Bu, €OHOI paboTHI Beero Ha
Ayd P 4acoB MPaKTUYECKYIO 3
HOHFOTOBKy
KoHTakTHas padora 48 48
Jlaboparophsie 3ausTus (J1ad) 48 48 48
HMNHas KoHTAaKTHAsA padoTa, B TOM YHCJIe: 1,5 1,5
KOHCYJIbTAIlUU 110 KYPCOBOH paboTe (MIPOoeKTy), 1 1
KOHTPOJBHEIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTAIHIO (cavya 3a4era,
3a4era C OIEHKOM; 3aIlnuTa KypCcoBOil paboThI 0,25 0,25
(mpoekTa); cinaya KOHTPONIbHEIX pabot (PI'P))
KOHTaKTHas paboTa Ha aTTECTALMIO B CECCHIO 0.95 0.95
(KOHCYIBTAITUS TIepeT PK3aMEHOM M cliada ' '
Yacel HAa KOHTPOJIb 26,75 26,75
CamocrositesibHasi pa6ora (CP) 103,75 103,75
O611ast TPYA0EMKOCTh AUCHMILIUHBI (MOYJIs1)
qackl: 180 180
3ayeTHbIe eIMHHUIbI: 5 5




5. Copep:kanne IUCHUIIMHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHUueM

OTBCJACHHOI'0 HA HUX KOJINY€E€CTBA aKAaACMHUYE€CKUX YaCOB U BU/10B yqeﬁm,lx 3aHATHH

5.1. Tematuueckuit iaH IUCUMIUIAHBI (MOTYJIS)

KonTakTHast padota (110 yueOHBIM

3aHATHSIM), Yac. Kon
o WHIUKATOP
& a
Ne Paznens! quCIUTUIMHEL § JICKIUH 13 P CP Beero, JIOCTHXKCHH
5 yac.
@) U3 HUX U3 HUX U3 HUX A
Ha Ha Ha KOMIICTCHIT
BCETO fIpaKTH- BCETO TpaKTH- BCETO TpaKTH- nun
YECKYIO YECKYIO YECKYI0
noaro- moaro- noAro-
TOBKY TOBKY TOBKY
1. |1 pa3znen. KomnerotepHoe
MOJICTTUPOBAHUE
nedopMUPOBAHUS
000JI0YEYHBIX KOHCTPYKIIHHA
P TUHAMUYECKOM
Harpy>KeHUU
JluHaMuyeckoe HarpyKeHue. OIIK-3.1,
1L Bunsl Harpy3ok 3 2 2 4 6 OIIK-3.2
Matemaruueckas MoJieb
nedopMUpPOBaHUS } OIK-3.1,
1.2. [060109€YHBIX KOHCTPYKITUI 3 6 6 10 16 OITK-3.2
[IpU TUHAMHYECKOM
Harpy>kKeHuu
13 LII/ICJ'IGH‘I’-IBIG METOTIBI peIeHus | o 6 6 12 18 OITK-2.3
HEJIMHEWHBIX 33]1a4 TUHAMHUKU
Meroauka pemenus 3a1a4
1.4. | ycToiiuuBoCcTH Ipu 3 4 4 6 10 OIlK-3.1
JTUHAMHYECKOM HArpyXKCHUHU
PazpaboTka nporpamMMHOTo
o0ecrniedeHus i aHAIU3a
1.5. | ycToliunBOCTH 000JI0YEYHBIX 3 12 | 12 | 30 42 OIlK-2.3
KOHCTPYKILUH ITPU
JTMHAMHYECKOM HarpyXeHUU
[IpoBenenue
BBIUHUCIIUTENBHOTO 41,7 OIIK-2.3,
16. AKCIIEPUMEHTA U aHAIIU3 3 18| 18 5 59,75 OIIK-3.2
pE3YIbTAaTOB
2. |2 pa3nen. Hast KoHTaKTHas
pabota
OIlK-2.3,
2.1. |nas xoHTaKkTHAs paboTa 3 1,25 | OIIK-3.1,
OIIK-3.2
3. |3 pazaen. Kortpois
OIlK-2.3,
3.1. [ Ox3amen 3 27 OIIK-3.1,
OIlK-3.2

5.1. JJaGoparopubie paboOThI

HaumenoBanue pasnena

No

- Y TEMBI JTA0OPATOPHBIX HaumenoBanue u coaepkanue 1a00paTOpHBIX paboT
P pabot

1 JIMHaMU4YECKOe JnHamuyeckoe HarpyxeHue. Buabl Harpy3ok




HarpyxeHue. Buapl

JledopmupoBaHre Ipy JEHCTBUH HATPY3KH, 3aBUCSIIEH OT BPEMCHH.
Oynkuuu nepemenieHuit. CKopocTs Harpyxenusi. Macca KOHCTPYKLIHM.

Harpy3ox KonebaTenbHbli mporiecc.
MaremaTuueckas MaremMatnueckast MoJIeb AeOPMHUPOBAHUS 000JIOUYCUHBIX KOHCTPYKIIUMA
MOJICTIb IIPU TMHAMHYECKOM Harpy>KEHUH
nedopMUpoOBaHUs ['eomeTpryecKkre COOTHOIIEHUS TOHKOCTEHHBIX 000JI0YEK.
2 000JI0YEYHBIX ['eomeTpuyeckas HETMHEUHOCTh. PDUZNYECKUE COOTHOIICHMUS.
KOHCTPYKIIHH IIPH DyHKIIMOHAJ TIOJTHOM 3Hepruu aegopmanun 00o0uku. Kunernueckas
JTUHAMUYECKOM SHEprus.
HarpyXeHuu
YucneHHbIC METOIBI PEIICHUS HETMHEHHBIX 3aJ/1a4 JUHAMUKH
Yucnennple MeToasl | METOIBI MUHUMU3ALMU (hyHKIIMOHAJIA TIOJIHOM SHEpruu aedopMaluu.
3 | pemenus Hemunueitnpix | Metox JL.B. Kanroposuya. MeTozibl peIeHUs CHCTEM OOBIKHOBEHHBIX
3a71a4 TUHAMHAKH nuddepernranbabIX ypaBHeHui. XKectkue cuctemsr OJ[Y. Meton Pynre-
Kyrra. Meton ['mpa. Meton PozenOpoka.
Meroauka pemeHust 3a71a4 YCTOMYUBOCTH MTPU TUHAMHUYECKOM
Meroauka PEWICHAS | o vorcemimm
4 3a/lad yCTOUIUBOCTH | Apany3 rpaduka 3aBHCUMOCTH «HArpy3Ka — mporu6y. Toukn neperuoa.
TIpH IMHAMIICCKOM 1 K hyrrepuii A.C. BoneMupa. AHanus rpaduka 3aBUCHMOCTH
HarpyxeH1u «IEPEMEILCHUE — BPEMS».
Paspaborka Pa3zpaboTka nmporpaMMHOro odecredeHus JIjIsl aHaInu3a YCTOWYHNBOCTH
IIPOrPaMMHOTO 000J109€YHBIX KOHCTPYKITUI TTPH TUHAMHUYECKOM Harpy>KCHUH
obecrieueHust s Pa3zpabotka [1O B maTemaTnyeckux nakerax. OnTuMHU3aIus IpoLeccoB
g | aHamisa YCTOMYUBOCTH | BEIYMCIEHUN.
000JI0YCYHBIX
KOHCTPYKIIUN MpU
JTUHAMUYECKOM
Harpy>keHuu
[IpoBeneHNE BRIUUCIUTEIHFHOTO YKCIIEPUMEHTA U aHAJIU3 PE3YJIbTATOB
TTposenerue Mertoaosorusi MpoBeIeHUs BBIYUCIUTEIILHOTO SKCIIEpUMEHTA. BrisBieHne
6 BRIAHCIUTCEIIBHOTO | 55 onomepHOCTEi M 0OcOOeHHOCTEH 1e)OpPMUPOBAHHS KOHCTPYKITHiT TpH
OKCIICPUMCHTA 1 aHATHS | 1y hpeneHnN BRIYHCINTENBHOTO SKCIIEPHUMEHTa. Beprudukarms
pe3yIbTaTOB

MOJIYYCHHBIX PE3YJIbTATOB.

5.2. CamocrosiTenbHast paboTa 00y4aromuxcs

Ne | HaumenoBanue pazaena .
CopepxaHue caMOCTOSATEIbHONU padOThI
pa3| JOUCUUILIMHBI U TEMBbI
JlunaMuueckoe JnHamuyeckoe HarpyxeHue. Buabsl Harpy3ok
1 Harpyxenue. Buner | MI3ydeHne marepuana mo reme.
Harpy3ok
Maremarnueckas MaremaTtnueckast Mozieb 1€(OPMHUPOBAHUS 0OOIOYEUHBIX KOHCTPYKIIUH
MOJEJIb MIpU TUHAMUYECKOM Harpy>K€HUU
neGpopMUpOBaHUS W3ydeHnue maTepuana mno teme. BeimomHeHue npeoOpa3oBaHmii
2 000104€YHBIX MaTemaruueckoi moaenu. Hauamo paboTsl HaJ KypCOBBIM IPOEKTOM.
KOHCTPYKLUU ITpU
JTUHAMHAYECKOM
HarpyxeHuu
YucreHapie MeToasl | MCIEHHBIE METO/IbI PEIIEHNS HEIMHENHBIX 33184 JMHAMUKH
3 pEIIEHUs HEJTMHENHBIX N3ydenune marepuaina no teme. [[puMeHeHne kK MaTeMaTHYECKOM MOJIETU
3a71a4 THHAMHAKH YHCIIEHHBIX MeTOJI0B. PaboTa HaJ KypCOBBIM MPOEKTOM.
Meroauka pemienust | Meroauka peuieHus 3aa4 yCTOWUYMBOCTH MTPU TUHAMUYECKOM
4 3a/1a4 yCTOWYMBOCTH | HArpyXeHUU

MpU AUHAMUYECKOM
HarpyKeHUH

N3yuenne matepuana rno reme. Pabora HaJy KypCOBBIM ITPOEKTOM.




Pa3pabotka
MIPOrPaMMHOTO
obecrnievueHus Jyist
aHajM3a yCTOMYUBOCTH
000JI0YEYHBIX
KOHCTPYKUHUW NpH
JTUHAMUYECKOM
Harpy>KeHUU

PazpaboTtka nporpaMMHOT0O 00eCTieUeHu s I aHAIH3a YCTOMYUBOCTH
000JI04eYHBIX KOHCTPYKIUI NPU AMHAMUYECKOM HArpyKeHUH
N3yuenune marepuana mo teme. Pabora HaJl KypCOBBIM MMPOEKTOM —
pa3paboTKa M OTJIaJKa MIPOrpaMMHOTO 00eCIIeUeHUs.

[IpoBenenue
BBIYMCIIUTEIBHOTO
SKCIIEPUMEHTA U aHaJIU3
pe3ynbTaToOB

[TpoBeneHNe BHIYUCIUTEIHHOIO SKCIIEPUMEHTA U aHATIU3 PE3yJIbTaTOB
Wzyuenue matepuania mno teme. [IpoBeneHune pacueToB (BHIYUCIUTENBHBIX
SKCIIEPUMEHTOB) IO pa3pabOTaHHOI nmporpaMme. AHaJIU3 Pe3yabTaToB,
odopMIIeHHE KYpPCOBOTO MPOEKTa




6. MeToauyecKkue MaTEepHAJIbI J1JI51 CAMOCTOATENbHOI PadoThl 00yYAOIIMXCS MO TUCHUNIMHE
(Moay110)

[TporpaMMoii TUCIUTUTHHBI TPEIYCMOTPEHO MPOBEICHUE JIA00PATOPHBIX 3aHSATHUH,
MIPEANOJIAraoInX 3aKpEIICHUE U3YYCHHOI0 MaTepraia ¥ (pOPMHUPOBAHUE Y 00yUaIOIIMXCS HEOOXOUMBIX
3HaHUW, YMEHUM ¥ HaBLIKOB. Kpome TOro, BaXKHEUIIIMM TArloM U3YYEHUS JUCITUTIIIMHBI SBJISIETCS
CaMOCTOSTEIbHAs paboTa 00yJaOIIMXCs C UCIIOIB30BAHUEM BCEX CPEACTB M BO3MOXKHOCTEH COBPEMEHHBIX
00pa30BaTEIbHBIX TEXHOJIOTH.

B 00beM camocTOsATEIbHON PaOOTHI IO AUCIUILIMHE BKIIOUASTCS CIICAYIOIIEE:

- U3YYCHHE TCOPETUUECKUX BOIIPOCOB IO BCEM TeMaM JIMCIUIIIINHBIL;

- IOATOTOBKA K JTA0OPaTOPHBIM 3aHSITHSIM;

- IOJITOTOBKA K TEKYIIEMY KOHTPOJIO YCIIEBAEMOCTH MarucTpaHToB;

- IOJITOTOBKA K KOHTPOJILHOM paboTe;

- BBINTOJIHEHUE KYPCOBOTO MPOECKTA;

- IOJITOTOBKA K 3a4ETYy U SK3aMEHY.

3aJI0roM YCIEITHOTrO OCBOCHHMS JTMCIMILIMHBI SBJISCTCS 00513aTEIbHOC MOCCIICHHE J1a00PaTOPHBIX
3aHSITHIA, TaK KaK MMPOITYCK OJTHOTO (TeM 0oJjiee, HECKOJIBKUX ) 3aHATUH MOXKET OCJIIOKHHUTH OCBOCHHE
pa3ziesioB Kypca.

[IpucTymas K U3y4eHUI0 TUCHUILIMHBI, 00yJaromeMycss HeOOXO0AMMO B TIEPBYIO OYEPE/Ib
03HaKOMHUTHCS ¢ coaepkanueM PII]], a Takke METOAMYECKUMU YKa3aHUSIMU 110 OpTaHU3AIuU
CaMOCTOSTEIIbHON pabOThI M MOJATOTOBKH K J1a00PaTOPHBIM 3aHATHSIM.

[Ipu moAroTOBKE K TAOOPATOPHBIM 3aHATHSAM U B PAMKaX CaMOCTOSATEILHON PabOThI 110 N3YUCHHUIO
JTUCIUTIIMHBI 00yJaroImUMCcst HEO0X0IUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN MaTeprall U JOMOJHUTh €ro ¢ y4eTOM PEKOMEHJ0BAaHHOM MO
JTAHHOU TeMe JIUTepaTyphl;

- IIPY CaMOCTOSITEIbHOM M3YYE€HUU TEOPETUUECKON TEMBI CelaTh KOHCIEKT, UCIIOJIb3Ys
pexoMenoBaHHbIe B PIIJ] ncrounuku;

- BBITIOJIHUTH JTa0OpaTOpPHBIC 3aaHUs B paMKax U3y4aeMOU TEMBI;

- OTBETUTh HA KOHTPOJIbHBIC BOIIPOCHI IO TeME, UCIIOIbL3Ys MaTepranbl @OC, mubo rpymnoBbie
WMHJIUBUyaAJIbHBIC 3aJIJaHKs, TOATOTOBJICHHBIE MPETIO/IaBaTEIIEM;

- BBIIIOJIHUTH KYPCOBOM MPOEKT;

- IOJTOTOBUTHLCS K MPOMEKYTOUYHON aTTECTAIUU.

HTorom uzydeHust AUCHUIIIIMHBI SIBIISIETCS 3a4€T, 3K3aMEH U KYPCOBOU MPOEKT.

DK3aMeH MPOBOAUTCS MO pacnucanuto. @opma MpoBeeHUS 3aHATUS MOXKET ObITh YCTHAS,
MUCbMEHHAs U B DJIEKTPOHHOM BHUJIe. MarucTpaHTshl,

HE TPOMIEIINE aTTECTAIIUIO0, TOIAKHBI TUKBUAUPOBATH 3aJJ0J>KEHHOCTh B YCTAHOBJIEHHOM TOPSIJIKE.

7. OneHo4YHbIe MaTepHAJIbI 1JIsl IPOBEACHHUS TEKYILIEro KOHTPOJIsSI YCIIeBaeMOCTH U MPOMEKYTOYHOM
aTTecTanuy 00y4arIuXxcs Mo JMCHHUIIMHE (MOLY110)
7.1. IlepedyeHb KOMIIETEHIMN C yKa3aHHEM HTANOB UX (OPMHUPOBAHUS B IIPOLIECCE OCBOCHUSI TUCIUIUIMHBI

Kox u naumenosanue
No KonTponupyembie pa3aenbl AUCHUTIIIAHBI . Bun onenounoro
WHJIMKATOpa KOHTPOIUPYEMOM

/11 (Momyms) KOMITETEHIIHH cpencTaa

KoHTposs nostanHoro
BBITIOJTHCHUS
ab0paTOPHBIX 3aJaHUH.
TeopeTnueckue
OIIK-3.1, OIIK-3.2 BOIIPOCHI JIJIS
MIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTaluu
o0ydJaronuxcs

JlnHamuyeckoe Harpyxenue. Buabl
Harpy3ok

MaTCMaTI/ILICCKaSI MOJCIIb ACMOPMUPOBAHUA KOHT OJIb ITO2TAaIIHOT'O
2 Aenb AedopMHp OIIK-3.1, OIIK-3.2 p
000JI0YeYHBIX KOHCTPYKIIHH MPU BBITIOJIHCHUS




JANHAMHUYCCKOM HArpyxXeHnuu

71a00paTOPHBIX 3aJaHUH.
TeopeTnueckue
BOIPOCHI JJIs
MIPOBEICHUS
MIPOMEKYTOUHOMN
aTTecTalluu
00yJaroumxcsi.
KonTpose nmosramnsoro
BBITIOJIHEHHS] KYPCOBOTO
MIPOEKTA.

YuciieHHbIE METO/IbI PEIICHUST HETMHEMHBIX
3aJ1a4 JUHAMUKHA

OIIK-2.3

KonTpose nosramnuoro
BBITIOJIHCHUS
J1a00paTOPHBIX 3aJaHUM.
Teopetnueckue
BOIIPOCHI JIs
MIPOBEICHUS
MIPOMEKYTOUHOMN
aTTeCTalluu
00yJaroIuXxCs.
KonTposae nosranuoro
BBITIOJIHEHHS KYPCOBOTO
MIPOEKTA.

Metoauka PCUICHUA 3a1a4 yCTOfI‘lPIBOCTPI
IIprU INHAMHUYCCKOM HArpy>KCHHUU

OIIK-3.1

KoHntposb nostanHoro
BBITIOJIHEHUS
71ab0paTOPHBIX 3a/1aHUH.
Teopernueckue
BOIIPOCHI JJIsA
MIPOBEICHUS
MIPOMEKYTOUHOMU
aTTecTaluu
00ydJaronuxcsi.
KoHntposnbs nostanHoro
BBINIOJIHEHUS KYPCOBOI'O
MpOEKTa.

Pa3zpaboTka nporpaMMHOTo obecrieueHust
JUTSI aHAJTA3a YCTOMYMBOCTH 000JIOYEHHBIX
KOHCTPYKIHUU ITPU TUHAMHUYECKOM
Harpy>XeHuu

OIIK-2.3

KoHTposs nosranHoro
BBITIOJTHEHUS
ab0paTOPHBIX 3aJaHUM.
Teopernueckue
BOIPOCHI JJIs
MIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTaluu
0o0yJaromuxcs.
KoHTtposs nostanHoro
BBITIOJTHEHUS KypCOBOI'O
IIPOEKTA.

HpOBeJIeHI/Ie BBIYHCIIUTCIBHOI'O
OKCIICPUMCHTA U aHAJIN3 PE3YJIbTATOB

OIIK-2.3, OIIK-3.2

KonTposns nosramnnoro
BBITIOJTHEHUS
J1a00paTOPHBIX 3aJaHUH.
Teopernueckue
BOIIPOCHI IJIS




MIPOBEICHUS
MPOMEKYTOUHOMN
aTTecTaluu
0o0yyJaronuxcsi.
KonTposnb nosranuoro
BBITIOJTHEHUS] KyPCOBOT'O
IIPOEKTA.

7 |MHas xoHTaKTHAs pabota OIIK-2.3, OIIK-3.1, OIIK-3.2

8 |[Dx3amen

OIIK-2.3, OIIK-3.1, OIIK-3.2

7.2. TunoBble KOHTPOJIbHBIE 33JaHUSI U UHBIE MaTepUAIbl TEKYILIEro KOHTPOJIS YCIIEBAeMOCTH,
He0oOXOIUMBIE I OILICHKU 3HAHUI, YMEHHUI U HAaBBIKOB U (WJIM) OIbITa MPO(PECCHOHAIBHOM 1eATeIbHOCTH,
XapaKTEepPU3YIOIIUX 3Tarbl OPMUPOBAHUS KOMIIETEHIIUN B IPOLECCE OCBOCHHUSI TUCITUTLINHBI

s mpoBepku chopMupoBaHHOCTH MHAMKAaTOpoB komneTeHiui OI1K-2.3, OIIK-3.1, OIIK-3.2
TUIIOBbIE KOHTPOJIbHBIE 33/IaHUS U UHBIE MaTeprajbl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH Pa3MEIEHBI 110

anpecy DMOC Moodle

https://moodle.spbgasu.ru/ Kadbeapsr / UHGOpMaIHOHHBIX CHCTEM K TeXHOJIOrHi / KoMmbroTepHOE
MOJIEJIMPOBaHKE HEJIMHEHHOTO 1e(OPMUPOBAHHUS 000I0UEUHBIX KOHCTPYKIIUI

7.3. Cucrema OleHUBaHUS PE3yJIbTaTOB 00YUEHUS MO TUCIUILIMHE (MOIYIIO) TIPHU MPOBEICHUN TEKYIIIETO

KOHTPOJIS YCIIEBAEMOCTHU

Ornenka
COTJIIUYHOY (3a4TEHO)

3HAHUS:

- CHCTEMaTH3UPOBaHHBIC, ITYOOKHE 1 TTOJIHBIC 3HAHKS 110 BCEM pa3zeiiaMm
JUCIUIUIMHBI, @ TAKXK€ 10 OCHOBHBIM BOIIPOCAM, BBIXOJISIIIIUM 3a MPEIeIIbl
y4eOHOI TPOrpaMMBbI;

- TOYHOE MCIIOJIb30BaHUE HAYYHOU TEPMHUHOJIOTUU, CUCTEMATUYECKU IPAMOTHOE
Y JIOTUYECKHU MPABUILHOE U3JIOKEHUE OTBETA HAa BOMPOCHI;

- IOJTHOE U ITYOOKO€ YCBOCHHE OCHOBHOM M JIONIOJIHUTEIILHON JIMTEPATYPHI,
PEKOMEHIOBaHHOM pabodel mporpaMMoi 1Mo TUCIHUIUTHHE (MOIYITIO)

YMEHUS:

- yME€eT OPUEHTUPOBATHCS B TEOPUAX, KOHIIETIIUAX U HATPABICHUSIX
JUCIUTUTMHBI U 1aBaTh UM KPUTHYECKYIO OIIEHKY, UCITOJIb3Ysl HAyUYHbIE
JIOCTUKEHUS IPYTUX JUCITUTIIIAH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouelt mporpamme
KOMIICTEHIUIA;

- BJIaJICET HABBIKAMU CaMOCTOSITETbHO U TBOPUECKH PEMIaTh CIOKHBIE
poOJIEMbl K HECTAHIAPTHBIC CUTYAIUH;

- MPUMEHSIET TEOPETUYECKUE 3HAHMS JIJIs1 BEIOOpA METOIMKHU BBITIOJTHECHHUS
3aJaHui;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHHS 33714,

- 0e3yIpeYHOo BIIaJeeT HHCTPYMEHTapHUeM yUeOHOH AUCITUIUIMHBI, YMEHHUE €T0
3¢ (PEKTUBHO HCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUYCCKUX 33]1a4;

- TBOpYECKasl CaMOCTOsITeIbHAs paboTa Ha
MPaKTHYECKHUX/CEMHUHAPCKUX/Ta00paTOPHBIX 3aHATHSIX, AKTUBHO yJaCTBYET B
TPYIIOBBIX 00CYXKICHUSAX, BBICOKUN YPOBEHb KYJIbTYPhI HCIIONHEHUS 3aJaHHA




Ouenka
«XOpOUIO» (3aYTEHO)

3HAHUSA:

- 1OCTaTOYHO MOJIHbIE U CHCTEMATU3UPOBAHHBIE 3HAHUS 110 AUCLUIIIMHE;

- YCBOEHHE OCHOBHOU U JIOIIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHIOBAHHON
paboueii TporpaMMoOi IO TUCIUTIIHHE (MOTYITIO)

YMEHHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIIENIUAX U HAIIPABICHUAX
JUCUUILIMHBL U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- UCMOJIb3yET HAYYHYIO TEPMUHOJIOTUIO, TUHIBUCTUYECKU U JIOTUYECKU
MIPaBWJIBHO M3J1araeT OTBEThI HA BOMPOCHI, YMEET JieJaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BJIaJIEET MHCTPYMEHTAPHUEM 10 JUCUUIUIMHE, YMEHHE €0 UCIOJb30BaTh B
MMOCTAaHOBKE U PELICHUHU HAYYHbIX U TPO(eCcCHOHATbHBIX 3a7a4

HaBbIKU:

- caMOCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYIMIIOBBIX
00CYKJIEHUSIX, BHICOKHI YPOBEHB KYJIbTYpPbl HCIIOJIHEHUS 3a/IaHUM;

- CpeIHU ypOBEHb CPOPMUPOBAHHOCTHU 3asIBIICHHBIX B pabouelt mporpamme
KOMIICTCHITUH;

- 0e3 3aTpyaHEHHUH BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIIIOJIHEHUS 33/IJaHU;
- 000CHOBBIBAET X0/ pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ornenka
«yIIOBJICTBOPUTEIHLHOY
(3auTeHO)

3HAHMS:

- IOCTATOYHBI MUHUMAJIbHBIN 00BEM 3HAHHUH MO JUCIUTLINHE;

- YCBOEHHE OCHOBHOM JIUTEPATYypPhl, PEKOMEHIOBAaHHOK paboveil mporpaMMoi;
- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA Ha BOMPOCHI, YMEHHUE JICJIaTh BHIBOJIbI 0€3 CYIIECTBEHHBIX
OIHO0K

YMEHHUS:

- YMEET OPUCHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLECMIIIUAX U HAIPABICHUAX
M0 JUCLUUIUIMHE U JaBaTh UM OIICHKY;

- BJIaJICCT HHCTPYMECHTApHEM YICOHOM TUCIUTIIINHBI, YMEHHE €r0 UCII0Ih30BaTh
B PEIIEHUM TUIIOBBIX 3314,

- yMEEeT NoJ pPYKOBOJICTBOM IPEIOJIABATEIS PENIATh CTAHAAPTHHIE 3a7ja4n
HaBBIKU:

- paboTa 1moj; pyKOBOJICTBOM IIPENO/IaBaTells Ha MPAKTUUECKUX 3aHATHSIX,
JIOITYCTUMBIA YPOBEHD KYJIbTYPhI UCTIOJIHEHUS 3aJ[aHUI;

- JIOCTATOYHBI MUHUMAJILHBIN YPOBEHBb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIA;

- HCTIBITBIBAET 3aTPYTHCHHS TIPH 0OOCHOBAHHMH aJITOPUTMA BBITIOJTHCHHS

Ouenka
«HEYJIOBIIETBOPUTEIHHOY
(He 3auTeHO)

3HAHUSA:

- (parmeHTapHbIC 3HAHUS TIO TUCIUTUINHE;

- OTKa3 OT OTBeTa (BBIMOIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OTAENbHBIX HICTOYHUKOB, PEKOMEHIOBAaHHBIX paboueil mporpaMmon mo
JTUCIUILTAHE;

YMEHHS:

- He yM€eT UCIOIb30BaTh HAYYHYIO0 TEPMHUHOJIOTHIO;

- HaJ4ue TpyObIX OmMO0K

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCTIOTHEHHUS 3aIaHUN;

- HU3KUH YpOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIICTCHITU;

- OTCYTCTBHE HAaBBIKOB CAMOCTOSITEIbHON PaOOTHI;

- He MOKET 00OCHOBAThH AITOPUTM BBITIOJTHEHUS 33 JaHUIN

7.4. TeopeTuuecKkre BOIPOCH! U IPAKTHYECKHE 3aJIaHUs ISl TPOBENICHHS IIPOMEKYTOYHOM aTTeCTaluu
o0y4aromuxcs, HeoOXOIUMBIE JJIsl OLICHKN 3HAHUH, YMEHHI 1 HAaBBIKOB U (WJIN) OTIBITA MPO(ECCHOHATEHON
JeSTebHOCTH, XapaKTePU3YIOIIUX 3TaIlbl (OPMUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHHUS
00pa3zoBaTeNbHON POTPAMMBI




7.4.1. TeopeTnueckre BOMPOCHI JIJIsl TPOBEICHUSI IPOMEKYTOYHOM aTTECTAIMK O0yYarOIINX CS
Bompocsr k ak3ameny (OITK-2.3, OIIK-3.1, OIIK-3.2):

1. Ilunamuueckoe HarpyxeHue. Buapl TuHAMHUYECKUX Harpy3oK.

2. lebopmupoBanue npu IeHCTBUM HArpy3KH, 3aBUCSIIEH OT BPEMEHH.

3. Oprotponus marepuana. O600meHHbIH 3akoH [ yKa.

4. ®uznyecKkrue COOTHOLICHHUS 1711 H30TPOIHBIX U OPTOTPOIHBIX MAaTEPHUAIIOB.

5. Maremaruyeckast MoJienb 1ehOpMUPOBAHHS 000I0YEUHBIX KOHCTPYKIUN IPU JUHAMUYECKOM
Harpy>KeHUH.

6. OCHOBHBIE XapaKTEPUCTUKHU 000JI0YEUHBIX KOHCTPYKIUH.

7. CriocoOblI 3aKperieHUs] KOHTYpa KOHCTPYKIUN U BUABI IPUKIIAIbIBAEMbIX HarpPy30K.

8. 'eomeTpuyecke COOTHOIICHHUSI TOHKOCTEHHBIX 00oJiouek. ['eomeTpruyeckas HeIMHEHHOCTbD.
Ou3nyecKkue COOTHOIICHHUS.

9. ®yHKIMOHAI MOJHOM sHepruu Aegopmanuu 060104ku. Kunernueckas sHeprusi.

10. YucneHnHuble METO/IbI PEIICHUS HEIMHEHHBIX 3a]1a4 JUHAMUKH.

11. Meton JI.B. KantopoBuua.

12. Metopb! perieHus CucTeM OOBIKHOBEHHBIX MU depeHInanbHbIX ypaBHeHHH. XKecTkue
cuctemsl O/1Y.

13. Meton Pynre-Kyrra. Merox I'npa. Meron Po3en6poka.

14. Meroauka pemieHust 3a7a4 yCTOMUMBOCTH MIPU JUHAMHUYECKOM HarpyKeHHUH.

15. Anamu3 rpaduka 3aBUCUMOCTH «HArpy3ka — nporudy». Touku neperuoda.

16. PazpaboTtka I10 B Mmaremarndeckux makerax. ONTHMU3ANNS TPOIIECCOB BHIYMCICHUH.

17. MeTtonosnorus nNpoBeACHUSI BHIYUCIUTEIBHOTO SKCIIEPUMEHTA.

7.4.2. [lpakTudeckue 3aaHus s IPOBEICHHSI TPOMEKYTOUHOM aTTeCTAIlMK 00yJarOIIUXCs
[Mpumepsi 3amanuii (OITK-2.3, OIIK-3.1, OIIK-3.2):

1. PazpaboTaTh KOMITBIOTEPHYIO TPOrpaMMY JIJIsl aHAIHM3a YCTOMYMBOCTH 000I0UEYHBIX
KOHCTPYKIIUH. HaliTh KpUTHYECKYIO HATPY3KY MOTEPH YCTOMIMBOCTH JJIsI CTAIBHOM TIOJI0OTOM 000JI0UKU
JBOSIKOM KpuBH3HBI ¢ mapamerpamu h=0.01 m, a=b=60h, R1=R2=225h. 3akpemnicHne KOHTypa — IMAPHUPHO
HEMOJIBUYKHOE, HAarpy3Ka paBHOMEPHO pactpeneneHHas. [loctpouts rpaduk 3aBUCUMOCTH «Harpy3ka —
Iporud» U MmoJisd NepeMelieHui 1 HallpsHKeHUH.

2. HaiiTu pemienue 3a1a4i yCTOWYUBOCTH ISl TEOMETPUUECKU HETMHEMHON KOHMYECKOM
nanenu ¢ mapamerpamu  h=0.01 m, a1=16 m, a=32 M, Teta=0.78, b=Pi. Harpyxenue — tuHamMu4eckoe,
A1=10 MIla/c. 3akperienne KOHTypa — MApHUPHO HEMOABUKHOE, Harpy3Ka paBHOMEPHO pacmpe/ieieHHas.
[TocTponuTs MO NEPEMEIICHUN U HAPSIKEHUM.

3. Pa3paboTraTh KOMIBIOTEPHYIO IPOrpaMMy JUIsl aHAJIU3a YCTOMUYUBOCTH 000JI0YEUHbIX
KOHCTPYKIUH, MOJKPETJIEHHOW OpTOTOHAJIbHOM ceTkoi pedep. HaliTu kputnyeckyro Harpy3ky notepu
YCTOWYUBOCTH JUUISI CTATHOM OJIOT0H 000JI0YKH BOSIKOW KpuBH3HBI ¢ mapameTpamu  h=0.03 m, a=b=600h,
R1=R2=1510h. BapuanTs! noakpermicuus: 4x4, 8x8, 12x12. [Tapametpsl pedep 3hx2h. 3akperuienue
KOHTYpa — IIapHUPHO HEMOABUKHOE, Harpy3ka paBHOMEpHO pacnpenenenHas. [locrpouts rpaguk
3aBUCHUMOCTH «HArpy3ka — Iporud» 1 moJjsl nepeMenieHni 1 HanpsKEeHUH.

7.4.3. IlpumepHbIe TEMBI KypcoBOi paboThI (TpoeKTa) (MIpU HATUYNHN)

TpeboBaHMs K BBIOJIHEHUIO KypCOBOT'O MTPOEKTa

1. KypcoBoii npoekt «KomnbroTepHoe MoJenupoBanue AeGopMupoBaHus 000I0UE€UHbBIX
KOHCTPYKLUI». CTYIEHTHI JOJDKHBI pa3paboTaTh alrOPUTM pacdeTa HarpsHKeHHO-1e(OPMUPOBAHHOTO
COCTOSIHUS M YCTOMUMBOCTH 000JI0YEUHONW KOHCTPYKIIUH C YYETOM IeOMETPpUYECKON HEMUHEHHOCTH MPU
JUHAMHYECKOM Harpy>Ke€HUU , a TAKXKE pPealn30BaTh €ro ¢ IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUI
IPOrPaMMHUPOBAHUS.

2. Heo6xoauMo peann3oBaTh aHAJIN3 YCTOMYMBOCTH KOHCTPYKILIMH, IPOBECTH PacUeTh
HEKOTOPBIX BAPUAHTOB KOHCTPYKIIHI, T0KA3aTh CXOJUMOCTb YHCIEHHBIX METO/IOB.

3. Bapuantsl 3aganuii popMUpyrOTCS H3MEHEHUEM BHJIa TeOMETpUN 000JI0UKH, MaTepHala,
BU/JIa MPUKJIAJbIBAEMON Harpy3KH, CKOPOCTH HarpyXeHHs, crocoda 3aKperuieHns KOHTYpa, UCII0JIb3yeMOTo
YUCJICHHOTO MeTo/1a 11 perneHus cucteMbl O1Y.



4. B xauecTBe JOMOJHUTEIHHOTO 33JJaHUs BO3MOKHA peayin3alys B IporpaMMe aHaau3a
MPOYHOCTU KOHCTPYKIIMH WU HETUHEHHBIX CBOOOTHBIX KOJICOAHUIA.

7.5. Mertouueckre MaTepuabl, OIPEAEISIONINE TPOLEAYPHI OLIEHUBAHUS 3HAHUM, YMEHUI, HABBIKOB U
(unm) ombITa IPOQPECCUOHATBHOMN AEATETLHOCTH, XapaKTEPU3YIOLIHe dTarbl (OPMUPOBAHUS KOMITETCHIIUH
[Ipouenypa npoBeaeHUs IPOMEKYTOUHOM aTTeCTallMU U TEKYIIEro KOHTPOJIS YCIEBAEMOCTH
perjJaMeHTUpyeTCs JOKAIbHBIM HOPMATUBHBIM aKTOM, OMPEICIISIONINM MOPSAI0K OPraHU3alud U
MIPOBEJICHUS TEKYIIET0 KOHTPOJISL YCIIEBAEMOCTH U MMPOMEXKYTOUHOM aTTecTallui 00y4YaroInXcsl.
[Ipouenypa onenuBanusi GopMUPOBAHUS KOMITETEHIINM MPH MPOBEACHUN TEKYIIETO KOHTPOJIS
NpuBeacHa B I1. 7.2.
TunoBbie KOHTPOJILHBIE 3a/IJaHUS WM HHBIE MAaTEPUaJIbl TEKYILIET0 KOHTPOJIS MPUBEIEHBI B 1. 7.3.
[IpomMexyTouHas aTTecTanus 1o AUCUUIUIMHE TPOBOAUTCA B (popMe 3aueTa, KypcOBOrO IPOEKTa U

J9K3aMCHa.

KypcoBoii mpoekT 3amuiaeTcsi CTyAeHTOM.

3auet npoBoauTCs B hopMe codece1oBaHus.

DK3aMeH NpoBOAUTCS B hopMe coOeceoBaHuUs U BBIIOJIHEHUSI TPAKTUYECKOTro 3a/1aHus. B
9K3aMEHAIIMOHHBIN OMIIET BKIIOYEHO JBa TEOPETUYECKUX BOIIPOCA U MPAKTUYECKOE 3a/laHue,
COOTBETCTBYIOIIIKE COJIEPKaHUI0 (POPMHUPYEMBIX KOMITETEHIMI. DK3aMeH MPOBOAUTCS B YCTHOH dopMe.
J1J1s MOATOTOBKH 10 3K3aMEHAIIMOHHOMY OmiieTy oTBoaAuTCS 40 MUHYT.

7.6. Kpurepun oreHuBaHUSA CPOPMUPOBAHHOCTH KOMIICTCHIIHIA TTPH ITPOBEICHUU MPOMEKYTOTHON

aTTecTaluu
YDPOBEHb OCBOCHHUS U OLIEHKA
Onenka Onenka
«HEYIOBJICTBOPHUTEb | «yI0OBIETBOPUTEIbH | OLEHKA «XOPOILO» OreHKa «OTJIMYHO»
HOY o»
«HE 3aYTCHOY» «32UTEHOY
YpoBeHb 0CBOeHUS | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHHS YpoBEeHb OCBOCHUS
KOMIIETEHIINH KOMITETEHIIHH KOMIIETEHIINH KOMIIETCHIINH
«HEIOCTAaTOYHBIN». «TIOPOTOBBII. «TIPOJIBUHYTHIN». «BBICOKUI».
KomMnerenuuu He Komnerenuumn Komnerenmun Komnerenumn
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHEI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHEI.
3nanus oTcyTcTBYIOT, | CdopmupoBaHb 3HaHus OOIIMPHBIE, 3HaHus
YMEHHsSI U HaBBIKU He | 0a30BbIe CTPYKTYPHI | CHCTEMHBIC. YMEHHUSI | apryMEHTUPOBaHHBIE,
Kpurepnn chopMHUPOBAHbI 3HaHUI. YMeHUs HOCSIT _ | BeecTopontme. Ymenus
S — dbparMeHTapHbI U pPEeNpOAYKTUBHBII YCHEIIHO
HOCST XapakTep, MPUMEHSIFOTCS K
PENpPOAYKTUBHBIN MPUMEHSIFOTCS K PELICHUIO KaK
Xapakrep. PEIIEHUI0 TUTTOBBIX TUTIOBBIX, TaK U
JlemoHCTpUpYeTCs 3a/laHuH. HECTaH/IaPTHBIX
HU3KUN YPOBEHb JleMoHCTpHpyeTCss | TBOpUYECKHX 3aJaHHil.
CaMOCTOSITEIbBHOCTH JIOCTaTOYHBII JlemoHCTpUpYeETCs
MIPAKTUYECKOTO YPOBEHb BBICOKU YPOBEHb
HaBbIKA. CaMOCTOSITEJIbBHOCTH | CaMOCTOSTENIbHOCTH,
YCTOMUYHBOTO BBICOKAsI aJalTUBHOCTD
MPAKTUYECKOTO | MPAKTUYECKOTO HABhIKA

HaBBIKA.




OOyyarommmiics OO0yygaromumiics OOyuarommiics OO0yuvaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: J€EMOHCTPUPYET:
-CYIIECTBEHHBIE -3HAHUS -3HAHUE U -r1y0oKHue,
po0eibl B 3HAHUX TEOPETUYECKOTO MMOHUMaHHe BCECTOPOHHHE U
y4eOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHpPOBaHHbBIE
-IOMYCKaI0TCA -HETIOJIHbIE OTBETHl | KOHTPOJHUPYEMOTO | 3HAHHS MPOTrPaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MpU OTBETE | BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -M0JHOE TOHUMaHUe
Ha OCHOBHBIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OuIIeTa, HEZ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYILIIHOCTHU MmaTepuana IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX OHATUN U M3JIaraeMbIxX -CIIOCOOHOCTD TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; yCTaHaBIMBAaTh U | OCHOBHBIX IOHSTHUH, B
-HETIOHUMaHHe -HEYBEPEHHBIE U OOBSACHSATH CBSA3b | paMKax 00CYKIaeMbIX
SHAHUS CYUIHOCTH HETOYHBIEC OTBETHI | IPAKTUKHU U TEOPUH, 3aJlaHui;
JOTIOJTHUTEJIBHBIX | HA IOMOJHUTENIbHBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIPOCHI. IPOTUBOPEYUS, yCTaHaBIUBATh U
3a/IaHui OuseTa. po0JIeMBI U OOBSCHSTH CBS3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIC U nocie0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHEIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI Ha UCYEPIBIBAIOIIINE
MOCTaBIICHHBIC OTBETHI HAa BCE 3aJJaHUS
BOTIPOCHI. ounera, a TaKxKe
JIOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BbIMONIHEHUH OO6yyarommiics Obyuaromuiics OO6yyaromuiics
MIPAKTUIECKOTO BBITIOJTHIII BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOe MPAKTUYECKOE 3aJjaHue
oOyuaroruiics 3ajaHue Oumnera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan
MIPOJIEMOHCTPHUPOBAN | CYIIECTBEHHBIMU HEOOIBIIUMU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUU. Homyckatorcst [Tokazan xoporue | ydeOHOro Marepuaa.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemaer
3a/1aHUS HE COJIEpXKaHUU OTBETa OCBOCHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI Y pemieHUun y4eOHOT0 MIPAKTUYCCKHE 32 IaHuUs
YMEHHUS OO6yyaromuiicst He MPAKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3alaHUM. [IpennoxxeHnHbie OtBeTunn Ha Bce
owtera mpu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JIOTIOTHATEIbHBIC | 3aJIaHus PEIICHBI C BOTIPOCHI.
HaBOJISIIIMX BOIIPOCAX BOITPOCHI OBLIO HEOOJIBIIUMH
MIPETo/1aBaTelIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJIBIITUHCTBO
JIOTIOTHUTEITHLHBIX

BOIIPOCOB.




BJIaJICHUE
HaBBIKAaMH

He moxeT BpIOpaTh
METOIMKY
BBIIIOJHEHUS
3aJaHUuH.
HomnyckaeT rpyObie
OIIMOKH TIPH
BBINOJTHEHU U
3aJIaHNM,
HapyMIaKIINEe JTOTUKY
pEIIcHUS 3a/1a4.
Hemaet
HEKOPPEKTHBIE
BBIBOJIBI.

He moxer
000CHOBATH
AITOPUTM
BBINIOJTHEHHS
3aJlaHui.

HcnwiTeiBaeT
3aTPYIHECHUS T10
BBIOOPY METOIMKHI
BBIIIOJTHEHUS
3aJaHUMN.
JlomyckaeT ommoKu
TP BBITIOJHEHUN
3aJIaHuH,
HapyIICHUS JIOTHKH
pelIeHus 3a1a4.
HcneIThIBaCT
3aTPYIHEHHUS C
dhopMyIUpOBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneIThIBaCT
3aTPyIHCHHS TIPH
000CHOBAaHHUH
ajropuTMa
BBIIOJIHEHUS
3aIaHUM.

be3 3aTpynnenui
BBIOMpacT
CTaH/IApPTHYIO
METOJIUKY
BBITIOJTHEHUS
3aaHUN.
JlomyckaeT omuoKku
IIPU BBIOJTHEHUH
3aJIaHni, HE
HapyIlIaIre
JIOTUKY peIIeHUS
3a1a4y
Jenaet KOppeKTHbIE
BBIBO/JIBI 110
pe3yibTaTam
pelIeHus 3a/1auH.
O60CHOBBIBAET X0
pelieHus 3anad 6e3
3aTPYyJHECHUM.

[Ipumensier
TEOPETUYECKNE 3HAHUS
JUTSL BBIOOpa METOIUKH
BBIITOJTHEHUS 3aJaHUH.
He nomyckaet omm6ox

P BBITIOJTHEHUHN
3aJaHUN.
CaMoCTOSTEIIFHO
aHATM3UPYET
pe3yIbTaThI
BBIIIOJIHEHMS 3aJaHUH.
I'pamoTtHO
00OCHOBBIBAET XOJI
penieHus 3aaad.

OlieHKa 10 TUCIUIIIMHE 3aBUCUT OT YPOBHS C(DOPMUPOBAHHOCTH KOMIIETEHIINMN, 3aKPETICHHBIX 3a
JTUCIUTIIMHOM, U TIPEACTABIISIET COO0M cpeaHee apu(MEeTUUECKOE OT BBICTABICHHBIX OIICHOK IO OT/ACIbHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUS, BIaJCHUE HAaBBIKAMH).

OlLIeHKa «OTJIMYHO»/«3a4TCHO» BBICTABJISETCS, €CIIM CpeaHee apru(PMETHIECKOS HAXOIUTCS B
untepsaie ot 4,5 no 5,0.

OlIeHKa «XOPOIII0Y»/«3a4TEHOY BBICTABIISCTCS, €CIIU CpelHee apu(hMEeTHIESCKOE HaXOAUTCS B
uHTepBaie ot 3,5 no 4.,4.

OlIeHKa «yI0BJIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CITU CpEIHEE apu(METHIECKOE
HaXOJUTCS B MHTEpBaJe oT 2,5 1o 3,4.

OlIeHKa «HEYIO0BICTBOPUTEILHOY/ «HE 3aUTEHOY» BBICTABIISCTCS, €CIIU CpellHee apu(hMETHIECKOE
Haxoautcs B uHTepBaiie ot 0 10 2.,4.

8. YueOHO-MeTOAMYECKOE H MATEPHAIBLHO-TeXHUYECKOEe o0ecneyeHne JUCHUIIIMHBI (MOAYJIs1)
8.1. [lepeueHb OCHOBHOM U JOMIOJHUTEIBHON JIUTEPATYPHI, HEOOXOAUMOI JIJIs1 OCBOSHHS TUCITUTITMHBI

(Monyns)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3JAHNUs, U3/1aTEIbCTBO, TO/1 U3IaHUs yueOHOM 1
. AK3EMILIIPOB/3IIEKTP
n/n y4eOHO-METOJMUECKON JTUTEPATyphl

oHHBIN anpec ObC

OcHoBHas JJuTEpaTYypa

1 KapHOB B. B., MareMaTH4ecKkoe MOJCIIUPOBAHUEC, AJITOPUTMbBI UCCIICI0OBAHUSA

MOJICJIH, BBIYMCIIMTEIIbHBIN YKCIIEPUMEHT B Teopun obosiouek, CI10., 2006

362

OOGyuarommecs 13 yrciia nHBaU10B 1 il ¢ OB3 obecnieunBaroTCst me4yaTHBIMU U (WITH)
AJIEKTPOHHBIMHA 00pa30BaTEIBbHBIMH pECypcaMu B (OpMax, aJalTHPOBAHHBIX K OTPAHUYCHUSM WX

3JI0POBBSL.

8.2. Ilepeuens pecypcoB nH(PpOPMAITMOHHO-TEIEKOMMYHUKAITMOHHON ceTh «HTEpHET», HEOOXOIUMBIX JJIs
OCBOEHUS AUCUUILINHBI (MOYJIs)

HanmenoBanue pecypca cetn «/IHTEpHET»

DIEeKTPOHHBIN ajipec pecypca

Caiit komnanun MathWorks, Beimyckaroriieii MaTeMaTHYECKU
naketr MATLAB

matlab.html

https://www.mathworks.com/products/




Caiit komnannu Maplesoft, Beimyckaromeii MaTeMaTHYECKUM https://www.maplesoft.com/products/ma

naker Maple

ple/

CalT moaaepkKH si3blka IporpaMmupoBanust Python https://www.python.org/

Caiit ¢ noxkymeHnTaruen o padore ¢ texnonorueir CUDA

https://docs.nvidia.com/cuda/cuda-
toolkit-release-notes/index.html

8.3. [lepeuens coBpeMeHHBIX MpodecCHOHATBHBIX 0a3 JaHHBIX U HH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBaunue

DIEeKTPOHHBIN ajipec pecypca

Hayunas anekrponnas 6ubnuoreka eLIBRARY.RU

Hayunas 35ekTpoHHas
oubanoreka eLIBRARY.RU

DIeKTPOHHO-0MOIMoTeuHas cucreMa n3narenscrea " IPRsmart" http://www.iprbookshop.ru/
Cucrema aucranionnoro ooyuenus CIT6GIACY Moodle https://moodle.spbgasu.ru/
DIeKTPOHHO-OMOIHOTeHas crcTeMa n3aarenbersa "FOPAMT" https://www.biblio-online.ru/

8.4. Ilepeuens MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMBIX IPU OCYIIECTBICHHH 00pa30BaTEIHbHOTO
mpolecca 1Mo AUCIUILINHE, BKIII0Yask IEPEYCHb JIMIIEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHIEMOTO

MPOrPaMMHOTO O0ecTIeueHus

HaunmenoBaunue

Cnoco0 pacrpocTpaHeHHS
(MUIIEH3MOHHOE WJIN CBOOOTHO
pacpocTpaHsieMoe)

Microsoft Windows 10 Pro

Horosop Ne J132009689201 ot
18.12.2020r

Maple Bepcus 2017

Horosop Ne6/H ot 21.06.2017 ¢ AO
"CodrJlaita Tpeiin". Jlutiensus
OeccpouHas

Matlab Bepcus R2019a

HoroBop NoJ[31908369487 ot
01.11.2019 ¢ OOO "Codtnaiin

[IpoekTtrr". JIutiensus 10
31.12.2025

Notepad++ Bepcus 7.7.1

CBO0OOTHO pacIpoOCTPAHIEMOE

8.5. MatepuanbHO-TEXHUYECKOE 00eCTIeYeHHE TUCITUTUTMHBI
CaezieHnst 00 OCHAIIEHHOCTH YUE€OHBIX ayAUTOPUN U TOMEIICHHH JIJI1 CAMOCTOSITEIbHOW PabOThI

HaumenoBanue yueOHBIX ayUTOPHIL U
MOMEILEHUH 1711 CAMOCTOSTEIbHOU paboThl

OcHaleHHOCTh 000PYJOBaHUEM U TEXHUYECKUMU
CpeacTBaMu O0y4YeHus

47. KomnboTepHBIH Ki1acce

Pa6ouue mecta ¢ 1K (cTOI KOMIBIOTEPHBIH,
CUCTEMHBIN OJIOK, MOHUTOP, KJIIaBHATYpa, MBIIIb), CTOI
pabounii, MOJIKIOYEHHE K KOMITBIOTEPHOU ceTH
CIIGI'ACY, Beixon B Internet.

47. IlomenieHust 1U1si CAaMOCTOSATEILHON pabOTHI

[Tomemnienue amst caMOCTOSATENbHOM paOOTHI
(unTanbHBIN 321 Oubnuoreku, aya. 217): [IK-23 mr., B
T.9. 1 1rr.- IIK gst mur ¢ OB3 (cucteMHbIN 010K,
MOHHTOP, KJIaBUATypa, MBIIIIb) C TIOJKITIOYCHHEM K
cetn «HTepHET» U o0ecrieueHneM J0CTyma B
ANEKTPOHHYIO0 HH(DOPMAIIMOHHO-00pa30BaTENbHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10




47. YaeOHbIC ayTUTOPUU JIJISl TIPOBEACHUS
MPAKTUYECKUX 3aHATUH, KypPCOBOTO
MIPOEKTUPOBAHMS (BBITIOJTHEHHS KyPCOBBIX padboT),
TPYNIOBBIX U WHAUBUAYAIBHBIX KOHCYIbTAIIHH,
TEKYIIIET0 KOHTPOJIS ¥ IIPOMEKYTOYHON
aTTecTaluu

YyeOHast ayTuTOPUS ISk TPOBEACHHSI MPAKTUYSCKUX
3aHSATUHN, KYpCOBOT'O MPOEKTUPOBAHUS (BBIOJIHEHUS
KYPCOBBIX paboT), TPYIMITOBBIX U MHAUBHIYaTbHBIX
KOHCYJbTAIUH, TEKYILIETO KOHTPOJIS U
MIPOMEXKYTOUHON aTTECTAUU — KOMILJIEKT
MYJIbTUMEAUHHOTO 000pyA0oBaHus (IIEPCOHATBHBII
KOMIIBIOTEP, MYJIbTUMEIUUHBIA TIPOEKTOP, IKPaH,
ayauocHucTeMa), Tocka MapKepHasi Oenasi amManeBas,
KOMIUICKT Y4eOHOM MeOeIu, OIKIIIOUCHHE K
komnbioTepHoii cetu CIIOI'ACY, Beixon B MIHTEpHET.

I[J'ISI HMHBaAJIMAO0B U JIUII C OB3 obecneunBaroTCs CIICIHUAJIBHBIC YCIIOBUA JIA ITOJIYUCHUA
O6pa30BaHI/I5I B COOTBCTCTBHUHU C TpC6OBaHI/I${MI/I HOPMATUBHO-IIPABOBLIX TOKYMCHTOB.
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