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1. OBBEKT, HEJIb U 3AZTAYHN OCBOEHMUSA JTUCHUITIJINHBI

Llenpr0 OUCHUIUIMHBI SABJISETCS OCBOCHHE CTYJIEHTaMH COBPEMEHHBIX METO/IOB
pa3pabOTKM W  HUCIOJIb30BAaHUS HMHCTPYMEHTAIBHBIX CPEICTB  KOMIBIOTEPHOTO
MOJICIMPOBAHUSl CHCTEM B 3ajayaX aHallu3a U CHUHTE3a CJOXKHBIX CHUCTEM TOPHOTO
IPOU3BOJICTBA.

OCHOBHBIMU 3aJ1a4aM¥ JUCIMILIMHBI SBIISIOTCS:

- HU3y4Y€HHWE W OCBOCHHUE CTYJEHTAMU COBPEMEHHBIX METOJOB pa3pabOTKu U
UCIIOJB30BaHUS HMHCTPYMEHTAJBHBIX CPEACTB KOMIIBIOTEPHOTO  MOJICTUPOBAHUS,
UCIIOJIB3YEMBIX JIJISl aHAIM3a U CUHTE3a CJIOKHBIX CUCTEM Ha OCHOBE MOJCIMPOBAHUS Ha
OBM;

- HUCIOJIb30BAaHHE METOJOB W HWHCTPYMEHTAJIBHBIX CPEJCTB KOMIIBIOTEPHOTO
MOJICIIUPOBAHUsI CUCTEM B 3ajJayax aHaliu3a U CHUHTE3a CJIOKHBIX CHUCTEM TOPHOIO
MIPOU3BO/ICTBA.

B pe3ynbrate 0CBOEHUS TUCHUILUIMHBI CTYJAEHT JOJKEH:

3HATD!

— O0COOCHHOCTH OOIIECTBEHHOTO PAa3BUTHS, BaPUATUBHOCTH UM OCHOBHBIC
3aKOHOMEPHOCTHU UCTOPUYECKOTO MPOLECCA, POJIb CO3HATEIBHOMN AEATEIbHOCTHU JIFOICH.

— KOHTpPOJS COOJIOJEHUS TEXHUKO-TEXHOJOTUYECKUX HOPM, TIpaBUI H
CTaHJAapTOB P MPOU3BOJICTBE, COOIIIOICHHS TEXHUKO-TEXHOJIOTUYECKUX HOPM, MPABUIT
U CTaHJApPTOB MPU MPOU3BOJICTBE MAPKIIIEHIEPCKO-T€OIE3NYECKUX padOT, OpraHU3aluu
Y TIPOBEJICHUS MOJIEBBIX U KaMEPAIbHBIX T'€0JIE3UYECKUX PadoT;

— TPUHIUIIBL YIIPaBJICHUS OOBEKTaMU HEJABWKUMOCTH MPEANPUATHUM Ha 0aze
JAHHBIX ~ KaJacTpa, TeOJe3UYeCKyr0 M KapTorpadHuueckyl0o OCHOBBI —KajacTpa
HEJIBXKMMOCTH, TUTIOJIOTHIO KaJaCTPOB,;

— COCTaB CBEICHUIN T'OCY/IapCTBEHHOTO KaJacTpa HEIBUKUMOCTH 00 OOBEKTE
HEJIBIDKUMOCTH; 3aKOHbI M HHBIE HOPMATHBHO-NIPABOBBIE AaKThl B  00JIACTH
HEJIPOIIOJIb30BaHUs, O€30MAaCHOTO BeJEHUsS pabOT, CBS3aHHBIX C TPOMBIIUICHHON
0€30MacHOCTHIO U 3aIIUTON OKPYKAIOIIECH CPeIbl;

—  pacnopsiguTeNbHbIE, METOJMYECKUE U  HOPMAaTUBHbIE  JIOKYMEHTHI,
perIaMEHTUPYIOILINE JIEATEIIbHOCTD MapKIIEeH1epCKOTro obecrieueHus
HEJIPOTNOJIb30BAHUS;

— TpeboBaHUS WHCTPYKIMM W JAPYIMX HOPMATHUBHBIX JIOKYMEHTOB TIO
BBITIOJTHEHUIO MapKILEHIepPCKO-Te0Ae3UUECKUX padoT;

— BWJBI MOJIeNieH, MPUMEHSIEMBIX MPU TEOMETPHU3alUK HEApP; OCHOBBI TEOPUU
reoxumuueckoro noJis I1. K. CoboneBckoro;

YMETh.

— CaMOCTOSITEILHO aHaJIM3UPOBATh HAYUYHYIO JUTEpaTypy MO TyMaHUTapHOU
npoOJieMaTHKe, HaXOJWTh, AHAJIM3UPOBATH M OIIEHUBATH 3HAYMMOCTH HCTOPUYECKUX
(bakToB;

— IUIAHUPOBAaTh W BBIMOJHATh T€0JIE3UYECKUE HU3MEPEHUS, BBIYUCICHUA W
rpau4ecKrue MOCTPOCHUS;

— KJaccUpUIUPOBaTh OOBEKTHl HEIBIKUMOCTH, B TOM YHCIE TOPHOTO
NpEeANpUsITUS,



— ONpEeNeNsATh KaJacTPOBBIA HOMEp 3€MENbHOIO0 Yy4dacTKa; OpPraHu30BbIBATH
TPYJIOBbIE  OTHOILIEHHUS B  TOJpPA3[EiICHUM  MApKIIECHIEPCKOTO  oOecrnedyeHus
HEJPOIIOJIb30BAHUS U KOOPJIMHUPOBATH €T0 JACSITEIbHOCTD;

— IUIAaHUPOBaTh M  OCYIIECTBIATH  KOHTPOJb  COOJNIOJEHUS  TEXHHUKO-
TEXHOJIOTUYECKUX HOPM, IIPaBUJI U CTAHIAAPTOB B MOJPA3ACIICHUSIX MAPKIIECHIEPCKOTO
oOecrieueHus: TOPHOI00BIBAIOIINX PEATPUSITHIA.

— METOAbl M  TEXHOJOTMHM  TOPHO-TEOMETPUYECKOTO  MOJEIUPOBAHUS
MECTOPOKJACHUMN TBEPIbIX MOJIE3HBIX UCKOMAEMbIX U TOPHBIX OTBOIOB;

— METOJbl TEOPUU BEPOSITHOCTH U MATEMATHYECKOW CTATUCTUKH; METOAOJIOTHIO
UCCJIEIOBAHNM, TEOPETUUECKUE U MPAKTHYECKUE MOAXO0AbI IIPU UX MPOBEAECHUH METO]IbI
aHalIM3a, CUCTEMATU3allMd U UHTEPIPETALMH PE3YIbTATOB UCCIIETOBAHUN.

— aHaJM3UPOBATh I'EOJIOrOPa3BEIOYHYI0 U TOPHO-TPA(UUECKYIO0 TOKYMEHTALHIO,
npaBuja OLICHKM TOYHOCTU HM3MEPEHHI; MHCTPYKTUBHO-METOIUYECKHE TpeOOBaHUS K
TOYHOCTH BBITIOJIHEHUS MAPKILIEHIEPCKUX padoT.

BJIA/ICTh!

— HaBbIKaMHU MyOJIMYHOM peyu, apryMeHTaIH, BEJACHUS TUCKYCCUH U MOJIEMUKU;

— HaBbIKaMU pPA0OTHI C TeO0Je3UYeCKUM OOOpYAOBaHHMEM IIPU MPOU3BOACTBE
reo0JIe3MUeCKuX padoT;

— HaBBIKAMHM TOJATOTOBKM JOKYMEHTOB [Ji KaJacTPOBOTO YYETa; HABBIKAMH
IJIAHUPOBAHUSI, YIIPABICHHUS M KOOPJIAWHHPOBAHUS AECATEIbHOCTHIO MPH MPOU3BOACTBE
MapKIIEHIEpCKO-T€0I€3NUECKUX padoT;

— HaBBIKAMHM NPUMEHEHUS 3HAHUW MPU BBIMOJHEHUU TPEOOBAHUN HOPMATUBHBIX
JIOKYMEHTOB.

— aHAJIM30M Ie0JIOropa3BeAOYHON U TOpHO-TpahUUECKON JOKYMEHTAIMH.

[lepeuncnennbie pe3yabTaThl 00yUYEHUS SIBISIOTCS OCHOBOM I pOpMHUPOBAHUS
CHEAYIOINX KOMIETEHIINM:

— CIIOCOOHOCTD IJIAHUPOBATh, YIIPABJIATh U KOOPJAUHUPOBATH IE€ATEIbHOCTh
noJipa3zesieHui MapKIIeHaepcKoro o0ecnedyeHrs HeAPOnoIb30BaHuUs OCYIIECTBISATh
KOHTPOJIb COOJTI0/IEHUS TEXHUKO-TEXHOJOTUYECKUX HOPM, TIPABUII U CTaHJIAPTOB MPHU
NPOM3BOJICTBE MapKIIeHepcKo-reoae3ndeckux padot (IMK-3);

—  CIOCOOHOCTh  aHAM3UPOBATH  TI'EOJIE3UYECKYIO, MAPKIICHIEPCKYI0 |
reoJIoropa3BeIouHy0  MHGOpMAIMI0 €  HCHOJb30BAHMEM  METOAOB  TEOpUU
BEPOSITHOCTEH, MaTe€MaTU4eCKOM  CTAaTUCTHUKH, MaTEMaTH4YECKOTO aHanuza
reOMETPU3aLINU, TEOCTATUCTUKH, OMNPEIENATh 3aKOHOMEPHOCTH IPOCTPAHCTBEHHOTO
pa3MeIICHUs CTPYKTYPHBIX M KAuE€CTBEHHBIX IMOKAa3aTeed MECTOPOXKICHUSA, a TaKkKe
XapaKTEPUCTHK MPUPOIHBIX M TeXHOTeHHBIX mporeccoB (ITK-8).

2. MECTO JUCHUIIJIMHBI B OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMME

Hucrumraa otHOCUTCS K YacTh, hopMupyemasi yuacTHUKaMU 00pa30BaTeIbHbIX
otHomeHu# broka 1 qucrunauH (Moaynel) yaeOHOTO TUTaHa.

basupyercs Ha 3HAHUSX U YMEHUSX, KOTOPBIE CTYACHT MPUOOPEN MpU OCBOCHUU
MPEAIIECTBYIOIIUX JTUCUUTUTUH: «Mudopmarukay, «Mapkiueiepus»,
«KoMmnbloTepHBbIE TEXHOJIOTHH CO3/IaHUsI TOPHO-TPapUUEeCKO JTOKYyMEHTAIUN



3HaHI/IH, YMEHHA W  HABBIKH,

MPUOOPETEHHBIC

Inpu  OCBOCHHUHU HaHHOﬁ
JAUCHUIIIIMHBI, PCAIU3YIOTCA CTYACHTOM IIPU IIPOXOXKIACHUN HpCI[,Z[HHJIOMHOfI IMPAaKTHUKH,
MMPOXOKIACHNHU FOCYI[apCTBeHHOﬁ WTOrOBOM aTTcCTaluu.

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1. Pacnpezle.ﬂeﬂne y‘leﬁﬂbIX qyacoB 1o TeMaM JUCHMILIMHBI M BHIAaM

3aHATHH
Haunmenosanue tem KomuuecTBo yacoB
(conmeprkaTenbHBIX MOTYJICH ) (ounasi/3a04Has popma)
B tom uncne
Bcero Jlektmu | Ilpaxt. |Jlabop.| CPC
(CemuH.)
1. ITonaTHE MaTEMATHYECKON MOJIETH 9/19 2/0 0/0 4/0 3/19
2.IToHaTHe 0 MAaTEMATHYECKOM 12/18 211 0/0 8/0 o117
MO/ICJIHPOBAHUH
3. Meroabl GU3HYECKOTO MOAECTHPOBAHHMS 11/20 2/1 0/0 6/2 3/17
4. MeToibl KOMITBIOTEPHOTO MOICIIHPOBAHUS
VTS KCCIICIOBAHMS MEXaHUYECKUX MTPOLIECCOB 16/22 5/1 0/4 8/0 3/17
B IIOPOJTHOM MAaCCHBE.
5. MccnenoBanne HanpsiKEeHHO-
n1e(GOpPMHUPOBAHHOTO COCTOSIHUS MacCHUBa 17/20 6/1 0/0 8/2 3/17
TOPHBIX MTOPOJT
KonTaktHas pabota (10nogHUTENIbHAS) 719
KypcoBoii mpoekT 36/36 0/0 0/0 0/0 36/36
Kontposns (3x3amen) 54/18
HUTOT'O: 162/162 17/4 -/4 34/4 | 50/123

(I)OpMHPOBaHHe KOMIIETEHLIU B pe3yabTaTe 0OCBOCHHUA TEM NJUCHHUILIINHBI

Komnerennun TeMbl IUCHANIMHBI, HALEJIEHHbIE HA BLIPAOOTKY
KOMIIeTeHIIUH
IIK-6 Temsr 1, 2,3,4,5
K-8 Temsr 1, 2, 3,4,5
3.2. Jlekuun

Tema 1. IlonsTHe MaTeMaTHYECKOIT MOCIIH.
Coaepsxanue TeMnl 1: ITorsgtne matematnueckoil Mmoaei. OCHOBHBIE ATAIIbl
MaTeMaTtudeckoro mojaenupoBanusi. Knaccuduxarus moneneit. TpeboBanus,
MPEABSABISEMBIE K MATEMATUYECKUM MOJEIISM.

JIuteparypa k teme 1:

Ocnosnas: [1], [2], [3].
HomnonmautensHast: [4], [5].

Tewma 2. [loHsiTHE 0 MATEMATUYECKOM MOJIETUPOBAHHH.

CopaepxkaHue TEMbI 2. HpI/IHIII/Il'[ 1 OII€paii MaTEMaTHUICCKOIro MOACINPOBAHU.




[Ipumepbl mMaTeMatnueckux wmojeinieil. OCHOBHBIE BHUAbI MaTeMaTUYECKUX MOJENEH,
MIPUMEHSAEMBIX B TOPHOM JIEJI€.
JIureparypa kK Teme 2:

Ocnosnas: [1], [2], [3].
JononuurenbHast: [4], [5].

Tema 3. MeToasl pU3NUECKOTO MOJICTUPOBAHUS.

Conepxkanue TeMbl 3: OOmme mnojoxeHus. OCHOBHBIC TOJOXCHUS TEOPHH
nonobus. Metoq IEHTpOOEKHOTO  MOACTUPOBAaHUA. MeETOJ IKBHBAJICHTHBIX
MarepuainioB. [lonsipu3anmoHHO-ONTUYECKUM METOA MojelupoBaHus. J[pyrue MeToss
MOJICTUPOBAHUS.

JInuteparypa K Teme 3:

Ocnosnas: [1], [2], [3].
JHomonaurtensHast: [4], [5].

Tema 4. MeTo1bl KOMIIBIOTEPHOTO MOJICTTUPOBAHUS JIJI1 UCCIEAOBAHUS
MEXaHUYECKHUX IMTPOIECCOB B MOPOJHOM MAaCCHUBE.

Conepxkanue TeMbl 4: OCHOBHBIC YpaBHEHHUSI T€OpUU ynpyroctu. HampsikeHHo-
ne(opMHUpPOBAHHOE COCTOSIHUE TOPHOTO MacCHBA BOKPYT TOPHOH BBIPAOOTKH KPYTOBOTO
ceueHus. [IpuMeHeHrHEe METO/IOB KOHEYHBIX PAa3HOCTEW JJIsi pacyeTOB HaIPSXKEHHOIO
COCTOSIHUSI MaccuBa TOpPHBIX MNopoj. [loHATHE O BapuMallMOHHBIX METOJAX PEIICHUs
3a/1a4 TEOPUU yIPYTOCTH.

JIuteparypa k Teme 4.

Ocnosnas: [1], [2], [3].
JHomnonaurensHast: [4], [5].

Tema 5. UccnenoBanue HampsiKEHHO-Ie()OPMUPOBAHHOTO COCTOSIHUSI MacCUBa
TOPHBIX TOPOJ, METOJIOM KOHEYHBIX 3JEMEHTOB. lIpuMeHeHHe MeTolla TpaHWYHBIX
AJIEMEHTOB [IJIs1 OLIEHKU HaNpsKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHUSI MAaCCHBA TOPHBIX
nopoJ. Y4eT HeIMHEWHOCTH JTeopMupoBaHus MaccuBa TOPHBIX mopo. MccnenoBanue
HaIpPsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHUAS TOPHOTO MacCHUBa METOJOM JUCKPETHBIX
DJIEMEHTOB.

Jlutepatypa Kk Teme 5:

Ocnosnas: [1], [2], [3].
JomnonuurenbHast: [4], [5].

3.3. [IpakTnueckue (CeMUHAPCKUE) 3aHITUSA

Ne Tewma 3anaTUA O06mwewm, yac. JIureparypa
n/n OYH/3a04H
«AHanu3 npuKiIagHou 3anaun. CTaTUCTUYECKU,
1 JTUHAMHUYECKH, TETTOBOM aHAJIN3 B CUCTEME ANSys. 0/4 [11, [2], [3], [4], [5]
Pacuer Ha neperpy3ku ¥ 4aCTOTHBIA pacyeT JeTajlei.»
HToro: 0/4




3.4. JIaGopaTopHbie padoThI

No Tema paboTsr O06bem, yac. Jluteparypa
n/n OYH/3209H
1 Ornucanue mporpaMMbl «Ansys» 412 1, [21[51[31 14l
«ITocTpoeHNE MapKIIEHIEPCKUX ICKU30B C [1], [2], [3], [4], [5]
2 UCTIOJIB30BAaHUEM KOMaH I YepueHUsi Ansys 8/2
Workbenchy
3 «CTaTHCTHYCCKUN ¥ JMHAMHYECKUAIN aHAIIN3 B 40 [1], [2], [3], [4], [5]
Ansys»
4 TertoBoii aHau3 B cucteme Ansys 4/0 [1], [2], [3], [4], [5]
5 PacueT Ha neperpys3Ku M 9aCTOTHBIN pacuer JeTajiei 6/0 [1], [2], [3], [4], [5]
HUroro: 34/4
3.5. CamocrosiTe/ibHAsg padoTa CTyACHTA
Ne Bunel camocTosiTenbHON paboThI CTYAEHTA O06mbewm, yac.
/1 OYH/3204H
1 3y4eHue JeKIMOHHOTO MaTepuaa 7134
2 [ToaroToBKa K MPaKTUYECKUM 3aHATHAM 0/18
3 IToaroToBka K J1abopaTopHBIM padoTaM 7/35
4 BpinosiHeHHE KYpCOBOTO MTPOCKTA 36/36
5 BrimonHeHne KkypcoBoit paboThl 0/0
HWroro: 50/123

3.6. KypcoBoii npoekT (pa6oTa), HHANBUAYAIbHOE 32/ IaHHE

KypcoBoii mpoekT mnocBsniéH pa3paboTke MPOEKTa pacyeTa HampsHKEHHO-
ne(OpMUPOBAHHOTO COCTOSIHUS TPEX JETANICH MPpU JESUCTBYIONIUX HA HUX Harpy3Kax.

Hcxoanble naHHBIE KaXIOMy CTYACHTY BBIJAIOTCS HHAUBUAyaIbHO. CTyIEHT
BBITIOJTHSIET Pa3pabOTKy KOHCTPYKIIMU MOJEIH, pa3pabaThiBa€T KOHEUHO-3JIEMEHTHYIO
MOJEb  KOHCTPYKLIMM, TPOBOJUT CTAaTUYECKUH W  JAUHAMUYECKUN  aHaJIU3bl
HaMpPsHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUSI BCEX AJIEMEHTOB KOHCTPYKIIMHU, a TaKXKe
BBHITIOJIHSET Pa3UYHbIC aHAJIM3bl HAMPSHKEHHO-ACOPMUPOBAHHOTO COCTOSHUS BCEX
AJIEMEHTOB KOHCTPYKIIUHU.

IIpumep 3agaHus Ha KypCOBOM ITPOEKT.

Paccuurtate HampsikeHHO-Te(OPMUPOBAHHOE COCTOSIHHE TpeX JeTajedl mpu

JIEUCTBYIOIIMX HA HETO HArpy3Kax.




Bapuaum 1

0 @ D

Om8 cxBo3nae -
45 38

Jerans 1 usrorosnena us cramd (Momyis fOnra E = 2,2 * 10°MIIa, mioTHOCTH
p=7850 kr/m®, kosdppunment Ilyaccona p=0.3). Temneparypa Ha omHy cTOpoHy 1520
°C, a nisa croponsl 2 - 500 °C, koHBEKLMS BBIOMpAETCs caMOCTOsTeNbHO. [ aHanm3a
MIPOYHOCTH KOHCTPYKITUH B YCIIOBHUSAX AKCIUTyaTaIllid HEOOXOAMMO PEIINUTh CIICTYIOIIHIE
3a]a4n:

1. Pa3paboTaTh KOHEUHO-3JIEMEHTHYIO MO/JIETIb KOHCTPYKITUH.

2. IIpoBecT cCcTaTHYEeCKMH W AWHAMHYECKUMN AaHAIU3bl  HANPSHKEHHO-
1e(pOPMUPOBAHHOTO COCTOSIHUS BCEX 3JIEMEHTOB KOHCTPYKIIUH;

3. [IpoBecTu TEMIOBOM aHaIN3 HAIPSHKEHHO-AE()OPMUPOBAHHOTO COCTOSIHUS
BCEX JIEMEHTOB KOHCTPYKLUU;

4, IIpoBecTn aHanu3 pe3yapTaTOB, NOJIYYEHHBIX HA OCHOBAHUH NIPOBEAEHHBIX
pacyETOB;

5. [IpoBecTr ONTUMHU3ALKIO MOJIEIIH.

Jletans 2 u3rotopaeHa u3 Tutana (moxyns IOnra E = 2 * 101'MIIa, miotHOCTH
p=2260 xr/m3, xo>ppumuent Ilyaccoma p=0.3). TemmepaTypa Ha OJHY CTOPOHY
2000 °C, a musa croporsl 2 - 500 °C, KOHBEKIHS BBIOMPACTCS CaMOCTOSTEILHO.
Cocpenorouennas cuia, npuioxxeHHas B Touke 1 - F1 = 1000 H; Cocpenorouennas
cuja, npwioxkeHHas B Touke 2 - F2 = 4000 H; MHTEHCHUBHOCTH pacnpenesieHHON
Harpy3Kku, JOeicTByromeld Ha ydactke mammHoM 84 MM - q = 500 H/m; [Ins ananuza
MPOYHOCTH KOHCTPYKITUHU B YCIOBUAX KCIUTyaTaIllMd HEOOXOIUMO PEIIUTh CIIECIYIONTUE
3a7a4u:

1. PazpaboTaTh KOHEUHO-2JIEMEHTHYIO MO/JIETIb KOHCTPYKITUH.

2. IIpoBectn cratMdyeckud MW JIMHAMUYECKUN AaHAIU3bl  HANPSIKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUS BCEX 3JIEMEHTOB KOHCTPYKLINH;

3. HccnenoBarb HaANPsHKEHHO-1e(hOPMUPOBAHHOE COCTOSIHUE npu
PacTsHKEHUU-CKATUU.



4.  IlpoBecTu TeIJIOBOM aHAJIN3 HAIPSHKEHHO-AE(POPMHUPOBAHHOTO COCTOSHHUS
BCEX 3JIEMEHTOB KOHCTPYKIUY;

S. [IpoBecTu aHanM3 pe3ysIbTaTOB, OJYYEHHBIX HA OCHOBAHUU MPOBEAEHHBIX
pacUETOB;
6. [IpoBecTH ONTUMH3ALUIO MOJEIH.

Jertans 3  wu3roToBieHa U3  HepxkaBewmied craaum  (moayis  FOnra
E = 2 * 10°MIla, mmotaocts P=7500 kr/m®, xo>dpuument Ilyaccoma u=0.3).
Temneparypa Ha oany ctopoHy 1520 °C, a mns croponsl 2 - 500 °C, KOHBeHUHUS
BbIOMpaeTcs camocrosaTensHo. IIpenen npounoctu 600 Mlla. CocpenoroueHHas cuia,
npunoxkeHHass B Touke 1 - F1 = 10000 H; CocpenorouenHnasi cuia, IpUIOKEHHas B
touke 2 - F2 = 4000 H; MTHTEeHCUBHOCTb paclpeieICHHON Harpy3KH, JIEMCTBYIOIIEH Ha
yuactke jqiuHo 90 MM - q = 1000 H/m; [ns ananu3a mpovYHOCTH KOHCTPYKIUU B
YCIIOBUSIX IKCILTyaTalluu HEOOXOIUMO PEIIUTh CIASAYIOIINE 3a/1a4u:

1.  Pa3paboTaTh KOHEYHO-3JIEMEHTHYIO MOJENb KOHCTPYKIUH.

2.  llpoBectnm cTaTWyecKMd MW JAUHAMUYECKUMH aHAJIM3bl HANPSKEHHO-
ne(hOpMUPOBAHHOTO COCTOSIHHSI BCEX 3JIEMEHTOB KOHCTPYKIIUU;

3. Hccnenosartp HaIpsHKEeHHO-1e(hOpMUPOBAHHOE COCTOSIHUE pu
PaCTSKEHUU-CHKATHH.

4.  IlpoBecTu TEIJIOBOM aHaIN3 HAIPSHKEHHO-AE(POPMUPOBAHHOTO COCTOSIHUS
BCEX JIEMEHTOB KOHCTPYKLUU;

5.  IlpoBectu aHanu3 pe3ysbTaTOB, MOJYYEHHBIX HA OCHOBAHUU MPOBEAEHHBIX
pacy€ToB;

6. [IpoBecTr ONTUMH3ALUIO MOJEIH.

OKOHYMB BCE pacyeThl, HEOOXOAUMO MOCTPOUTH COOTBETCTBYIOIIHUE TpaduKH,
HaIucaTh MOAPOOHBINA OTUET U CAENATH BHIBOJ IO PE3YJIbTaTaM PacyeTOB.

O6beM yueOHON HArpy3KH IIPH BBITIOITHEHUH KYPCOBOTO MPOEKTa — 36 4acoB.
PexoMeHtyeMbIii 00bEM MOSICHUTENBHON 3alHUCKA K KypCOBOMY MPOEKTY — HE
oonee 30 crpanun popmara A4 (210x297 mm).

BrinonHeHne WHAMBUYATBHOTO 3aJaHus 110 JUCHUIIINHE YYeOHBIM IUIAHOM HE
PEAYCMOTPEHO.

4. ®OHJ] OLIEHOYHBIX CPEJICTB

4.1. Kputepun H mKaJbl JJA HHTCITPUPOBAHHON  OLEHKHM  YPOBHS
chopMHUpPOBAHHOCTH KOMIIETEHIIU I

Cocmasnawowas komnemeHyuy — NOAHOMA 3HAHUU
- HYJEBOH ypOBEHb: HEBEPHbIE, HE APIYMEHTHPOBAaHHBIE, C MHOXECTBOM TIpPYyObIX
OIIMOOK OTBETHI HA BOIIPOCHI. Y POBEHb 3HAHUI HI)KE MUHUMAJIBHBIX TPEOOBAHUH;



MUHUMAJIbHBI ypOBEHb: JAaHBI HE TIOJHBIC, HETOYHBIE W HEAPTYMEHTHUPOBAHHEIC
OTBETHI Ha BOIPOCHL. J[OMyIIeHO MHOTO TpyOBIX OIIMOOK. YPOBEHb 3HAHWH HUXKE
MHUHUMAaJIBHBIX TPECOOBAHUH;

TIOPOTOBBINI YPOBEHB: JaHbl HEJOCTATOYHO IOJHBIC, TOUHBIC M apryMEHTHPOBAaHHBIC
OTBETHI Ha BOMPOCHL. I[I0X0 3HAET TEPMHHBI, ONPEACICHUS U TOHITHS, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHUS, IIPUHITUIIBL. J[OyIIEeHO MHOTO HETPYOBIX OIIHNOOK;

CpPEIHUH YPOBEHB: JaHbI JIOCTATOYHO MOJHBIC, TOYHBIC U apIyMEHTHPOBAHHBIC OTBETHI
Ha BOMPOCHL. B IeIoM 3HACT TEPMUHBI, ONPEIACICHUS W ITOHSATHS; OCHOBHEBIC
3aKOHOMEPHOCTH, COOTHOIICHMS, NPUHIMMBL JIOMyIeHO HECKOJBKO HErpyObIx
OIINOOK;

MIPOJIBUHYTHIM YPOBEHbB: JTaHbI TOJHBIC, TOYHBICE U apPTYMEHTHPOBAHHBIE OTBETHI HA
BONIPOCHI. 3HAET TEPMUHBI, ONPEACICHUS W TIOHATHS, OCHOBHBIC 3aKOHOMEPHOCTH,
COOTHOIIEHUS, MPUHITUIBL. J[OMyIIIeHO HECKOIBKO HETPYOBIX OITHOOK;

BBICOKMU YPOBEHB: JaHBI IIOJHBIC, TOYHBIC M apTyMCHTHPOBAHHBIC OTBETHI Ha
BOIIPOCHI. 3HAET TEPMHHBI, ONPEACICHUS W TOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIICHHUSI, MPUHITUIIBI. J{OMyIIeHO HECKOJIBKO HETOUHOCTEH.

Cocmasnaowas KomMnemeHyuu — yMeHus

HYJIEBOM YPOBEHBb: MOJHOE OTCYTCTBUE MOHUMAHUSI CYyTH METOJMKH PELICHUS 33/1a4H,
JIOTTYIIIEHO MHOKECTBO IpyOeHIInX OMMOOK / 3a]JaHUs HE BBITIOJHEHBI BOOOIIIE;
MUHHUMAJIbHBI YpPOBEHB: cjlab0e MOHMMAaHUE CYTH METOAMKUA PEIICHHS 3ajayu,
JOIyIIEeHbI TpyObie omMOKH. Penennst He 000CHOBAHBI,

MOPOTOBBI YPOBEHB: JOCTAaTOUYHOE MMOHUMAHUE CYTH METOJUKU PEIICHUS 3aJauH,
JIOMYIICHBI OIMOKH. Pelienuns He Bcerjja 000CHOBaHHbI,

CpeIHUN ypOBEHB: B IIEJIOM MOHMMAET CYTh METOJIMKH PEIICHMs 3aJayH, JOMYIIEHBI
ommOKH. Pemmenus He Bceria 000CHOBAHEL

MPOJBUHYTHI ypOBEHb: B IIEJIOM IMOHUMAET CYTh METOJAMKH PEIICHUS 3a/layH,
JoTy1eHbl HeTOYHOCTH. CriocoOeH 000CHOBATH PEIICHMS,

BBICOKHH YPOBEHB: TOHUMAET CyTh METOAMKH perieHus 3a1aun. CrnocodeH 000CHOBATh
pEIICHUS.

Cocmasnarowas KomnemeHyuy — 61a0eHue HagblKamu

HYJIEBOM YpPOBEHb: HE JIEMOHCTPUPYET BJIAJCHUE HABBIKAMHU  BBINOJHECHUS
npodeccuoHaNbHBIX 3a/1a4. He MOXKeT BBIITOJIHUTD 3a1aHUS;

MUHHMAaJbHbI YPOBEHb: HE JEMOHCTPUPYET BJIAJICHHE HABBIKAMHU BBIMOJHEHHS
npodeccuoHaNbHbIX  3a/ady. VCchObIThIBa€T  CYHIECTBEHHBIE TPYAHOCTH  MpHU
BBITIOJTHEHWHN OTAENbHBIX 3adaHUM;

MOPOTOBBI YPOBEHB: BJIaJIEET HABBIKAMU BBIIOTHEHUS MPO(eCcCCUOHATBHBIX 33/1ay Ha
IIOPOTOBOM YPOBHE. 3a/1aHHsI BBITIOJHAET MEJIEHHO U HEKAYECTBEHHO;

CpPEeIHUI YPOBEHb: BJAJICET HABBIKAMU BBIMOJHEHUS MPOPECCHOHANBHBIX 3a/ad.
3aaHus BBINOJHIET HAa CPETHEM YPOBHE IO OBICTPOTE U KaUECTBY;
IIPOJABUHYTBIM  YPOBEHb: BJIAJCET YBEPECHHBIMU  HABBIKAMH  BBIINOJHEHHMS
npo(ecCHOHANBHBIX 3a/ay. BBICTpO M KadeCTBEHHO BBIMOJIHSAET 3aJaHUS, HMHOT/A
JOIyCKasi HE3HAYUTENIbHBIE MIOTPEITHOCTH;



BBICOKHUI YPOBCHb!: BIaacCT YBCPCHHBIMU HaBBIKaMH BBIITOJIHCHU A
HpO(beCCI/IOHaJII)HBIX 3aJ1ay. BBICTpO N KAaUCCTBCHHO BLIIOJHACT 3adaHUs, IIPpHU
HCO6XO,ZIHMOCTI/I ACMOHCTPUPYA TBOpIIGCKI/Iﬁ IMoAXO0MI.

Obobwennas oyeHka chopmuposanHocmu KoMnemeHyul

HYJICBOM ypOBEHB: Ha HYJEBOM YpPOBHE C(OPMHUPOBAHBI: BCE COCTABJISIONIME; OJIHA
WJIU JIBE U3 TPEX, OCTAIbHBIC — Ha 00JIee BHICOKOM YPOBHE;
MUHHMMaJIbHBII  ypPOBEHb: Ha MHUHHUMAJIBHOM ypOBHE C(OpPMHUpPOBAHBI: BCE
COCTABJISIFOIINE; OJTHA WJIH JIBE U3 TPEX, OCTaIbHBIC — HA 00JIee BRLICOKOM YPOBHE;

MTOPOTOBBIA YPOBEHB: Ha MOPOTOBOM ypOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIONIHE;
OJIHA WJIH JIBE U3 TPEX, OCTANIbHBIE — HA 00JIe€ BLICOKOM YPOBHE;

CpeIHUN ypOBEHb: Ha CPEAHEM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIIOIIME; OJHA
WJIU JIBE U3 TPEX, OCTaJIbHBbIE — Ha 00JIe€ BEICOKOM YPOBHE;
MPOJBUHYTHIM  ypOBEHb: Ha TMPOJBUHYTOM ypOBHE C(POPMHUpPOBAHBI: BCE
COCTABJISIIOIIME; OJIHA WIIK BE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;

BBICOKMH YpPOBEHb: Ha BBICOKOM YPOBHE C(OPMHPOBAHBI BCE COCTABJIISIOIIUE
KOMIIETCHITUM.

4.2 Bonipockl K 3K3aMeHY U MPUMepP IK3aMeHAIIHOHHOIr0 Oujiera

1.OCHOBHBIE ypaBHEHHUS TEOPUH YIIPYTOCTH.

- HaNpsDKEHUs, JEUCTBYIOIIME B TOPHOM MaccuBe. [IpuBectu cxemy;

- OTHOCHUTEJIbHBIE C/IBUTH;

- YCJIOBHE CIUIOMIHOCTHU AedopMaliuii;

- YCIIOBHME PaBHOBECHS [JIsl CTaTUYECKOIO PABHOBECHUS Cpelbl AePOPMUPOBAHUS
Y4aCTKa MacCUBa FOPHBIX MOPOL;

- CBSI3b HANPSDKEHUN U AedopmMariuii;

- OTHOCHTENbHOE U3MEHEHHE O0beMa U ympyras MOTEHLUalIbHAsl YHEprus oobeMa
U30TPOITHOI'O TOPHOI'O0 MAacCUBA.

2.HampsokeHHO-1epOpMHUPOBAHHOE COCTOSTHUE TOPHOTO MacchBa BOKPYI TOpHOM
BbIPa0OTKH KPYTOBOT'O CEUEHUSI.

- HavanpHoe HampspkeHHoe coctostHue. [IpuBecTm  pacueTHyro cxemy K
OTIPEIETCHUIO HAMPSKEHHOTO COCTOSIHUSI BOKPYT OJMHOYHOW KPYrOBOW BBIPAOOTKU B
M30TPOITHOM OJTHOPOJAHOM MACCHBE;

- TPAHUYHBIE YCIIOBUS;

- YPaBHEHUE PaBHOBECUS;

- YypaBHEHUE HEepa3pbIBHOCTH Jedopmaliuii;

- uznyeckoe ypaBHeHHE CBS3U JedopMaliil ¢ HANps>KEHUSIMU;

- Pemenue ypaBHeHHsI HEPa3pbIBHOCTH;

- KOMITOHEHTHI JOTOJHUTENbHBIX HAIIPSKEHU;

- [lonnble HanpsKeHUs;

- Kommnonents! neopmannii;

- PagnanbHble 6e3pa3MepHbI€ CIIBUIH;

- AHanu3 3aKOHOMEpPHOCTH pPAaCIpENEICHUs HANPsHUKEHUHM BOKPYD MEPECEUYEHUs
KpPYTOBOTO BBHIPAOOTKH.

3. [IpuMeHeHrne MEeTO10B KOHEUHBIX PA3HOCTEHN JJI PACUETOB HAIIPSKEHHOTO



COCTOSIHUSI MAaCCUBA FOPHBIX TIOPOA.

- nest MeTo1a KOHEUHBIX PAa3HOCTEN;

- [IpuBecTn pacueTHYIO cxeMa JJId ONpPENEIICHUs HAIPSDKEHUHI B IUNIOCKOCTH IUIACTA
IIPU IPOU3BOJILHON

KOH(Urypauuu BIpabOTAHHOTO MPOCTPAHCTBA;

- [IpuBecTn ypaBHeHMe poruoda minThl;

4.1TonsiTHE O BapuallMOHHBIE METOBI PEIICHMS 3a1]a4 TEOPUH YIIPYTOCTH.

5.HccnenoBanue HarpskKeHHO-1€(OPMUPOBAHHOTO COCTOSHUSL MAaCCUBA TOPHBIX

IIOPOJI METOJOM KOHEUYHBIX 3JIEMEHTOB.

- YKazatp, Uil Kakux 3aja4 npuMmensercs MKDO;

- [IpuBecTH cxeMbl C TUITAMH KOHEYHBIX 3JIEMEHTOB;

- Y3JIOBBIE IIEPEMEICHUS

- TOPU30HTAIIBHOE NIEPEMEILICHUE BHYTPH DJIEMEHTA;

- IOJIHAas AeopManus 3JIEMEHTA;

- MaTpHIIa KECTKOCTHU IS IIIOCKOTO Ae(POPMUPOBAHHOTO COCTOSHUSA;

- CHCTEMA JIMHENHBIX YPaBHEHUN IS PEIICHHS] HEU3BECTHBIX MEPEMEILICHUN;

- Hau0OoJee BakHble penmyniectBa MKD.

6.IlpuMeHeHHEe MeTo/la TPAaHWYHBIX JJEMEHTOB JUII OLEHKH HaIpsHKEHHO-
nehopMUPOBAHHOTO

COCTOSIHMSI MacCHBa FOPHBIX MOPOJ. MeTosn PUKTUBHBIX CHJL.

- CyIHOCTh METOa TPAHUYHBIX JJIEMEHTOB;

- 3anaya @namana. [IpuBecTy pUCyHOK.

- 3ayaya KenbBuHa.

- 33J1a4YM METOJa TPAHUYHBIX DJIEMEHTOB;

- MEeTOJ, GUKTUBHBIX CHII.

7.Meton pa3pbIBHBIX CMELICHUA.

- IpoLElypa pa3pbIBHBIX NIEPEMEILICHUM;

- npuBecTH pucyHOK KomnoneHT Dx u Dy OCTOSAHHOTO pa3pbiBa CMELIECHUM;

- CIBUTH W HamNpsKEHUsS B JII00O0M TOUKE MIIOCKOCTU OT C UCHOJIb30BaHUEM (POpMyII
Kpayua;

- BumsHME OTHENBHOrO 3JIEMEHTAapHOrO pa3pblBa CMEIICHMS HAa CIBUTM U
HaIPsHKEHUS

IPOU3BOJIBHON TOUKHU OECKOHEYHOTO TBEPAOIO TEJa;

- CHCTEMA YpPAaBHEHUW JUIsI HAXOXKIACHUS KOMIIOHEHT 3JJIEMEHTAPHBIX Pa3pbIBOB
CMEILICHUH.

8.YueT HenMHEeWHOCTH 1e(OPMUPOBAHUS MACCUBA TOPHBIX MOPO/I.

- DTansl 1eOpMUPOBAHMS TOPOJIbI;

- KpuBas pedopmupoBaHus yyacTKa MacCHMBa TOPHBIX IOPOJ C Y4YE€TOM BCEX
OCHOBHBIX HEJIMHEUHBIX 3TAINOB

- KpuBasg mnonszydectd TOpHOM TOpPOABI Kak IIPUMEpP HEIUMHEHHOIO €e
nedhopMUpOBaHUS

- Y4uer HeTMHENMHOCTH Ae(POPMUPOBAHUS MOPOIbl METOJAOM MEPEMEHHBIX CEKYIIHUX
MOAYyJ€EH (PUCYHOK);

- nmrocTpanust MeTo/1a HaualbHBIX HANPSHKEHUH, 00CITYy)KMBAIOIIETO HEMTUHEHHOCTh
ne(OpMaAIIMOHHON XapaKTEePUCTUKU (PUCYHOK).



9.UccnenoBanue HampsHKEHHO-IE(POPMUPOBAHHOTO COCTOSIHUSI TOPHOTO MAacCHBa
METOJIOM JUCKPETHBIX 3JIEMEHTOB.

- METOJI TUCKPETHBIX CPEL

- METOJl MOJICTIMPOBAHUSA KUHETUKHU. AJITOPUTM.

10. ITorgTe MaTeEMaTUUECKOI MOJIEIIN

11. OcHOBHBIE 3TaIlbl MATEMATUYECKOTO MOJICTUPOBAHUS

12. Kimaccuduxanus moaeneu

13. TpeboBanus, NPeabABISIEMbIC K MATEMATHICCKUM MOJICIISIM

14. ITpyuHIMO 1 onlepalui MaTEMaTUIECKOTO MOIEIMPOBAHUS.

15. OcHOBHBIEC BUBI MATEMATUUECKUX MOJICIICH, MPUMEHSIEMbIX B TOPHOM JIETIe

16. Metonb! puzndeckoro MmoaenupoBanus. OOIMe TOT0KEHUSI.

17. OcHOBHBIE MTOJIOXKEHUS TEOPUU TIOJO0USI.

18. Metoz 11eHTpoOEKHOTO MOICIIMPOBAHMUSL.

19. MeToa 3KBUBaJIEHTHBIX MATEPHUATIOB.

20. ITonsspu3aniiOHHO-ONTUYECKUN METO]T MOJICITMPOBAHHUS.

21. Metoabl GU3UIECKOT0 MOJICTUPOBAHUS (BCIIOMOTATEIIbHBIC).

IIpumep 3K3aMeHANMOHHOTO OUJIeTA:

I'OYBIIO «/loHenkuii HAMOHAJBHBIN TEXHUYECKHUII YHUBEPCUTET

YpoBeHb BhICIIETO MPodecCHoHaTLHOT0 00pa30BaHuUs CHELHAIINTET
(bakanaBpuar, CrieIHAUTET, MATUCTPATYPA)
Hanpasnenue (crenuaibHOCTh) MOATOTOBKH: 21.05.04 «I"opHoe neno»
(Ko, Ha3BaHHE)
HanpasnenHnocts (mpo¢uib): «MapKIen1epeKoe 1e0»
(na3BaHHe)
CemecTp: 10
VYueOHast AUCIUTIIMHA! MaremaTnyecKkoe MOJICIMPOBAHUE B MapKIIEHIEpUN
BUJIET Ne

1. TpeGoBaHus1, MPENABABISIEMbIE K MATEMAaTHIECKAM MOIEIISIM

2. IloHsiTHE O BapHallMOHHBIE METO/IbI PEILIEHHs 3a/1a4 TEOPHH YIIPYTOCTH.

3. YueT HeTMHEeHHOCTH Ie(OPMHUPOBAHUS TIOPOIBI METOIOM MIEPEMEHHBIX CEKYIITIX MOYJIeH
(pUCYHOK)

4. Yka3arp, ISl KAKUX 33/1a4 MPUMEHSIETCS] METO]T KOHEYHBIX DJIEMEHTOB.

YTBepkIeHO HA 3aceflaHuu Ka(eaphl «Mapxkmeinepckoe aeno» uM. J[.H. Ornobmnna

(HanMeHOBaHHE Kadeapbl HOIHOCTHIO)

[Ipotokon Ne
3aB. kadeapon

(moruch) (®.1.0.)

DK3aMeHaTop

(moanuce) (®.1.0.)



KPUTEPUU
OlleHUBAHUSA IK3aMEeHAUMOHHOM padoThl Mo AucuumnInue «MaremaTudeckoe
MO/IeJIJUPOBaHUE B MAPKIIeH1epum»
JJIS1 o0yUyaroImXxcs no Hanpasjenuo noarorosku 21.05.04 «I"'opHoe aesio»
HanpasJeHHOCTH (mpoduiis) «MapkKueiaepckoe 1e10»

DK3aMeH MpPOBOJUTCA MUCBMEHHO MO Ouieram. buner coxepxkut 4 Bompoca,
KQXK/JIbIM 13 KOTOPHIX TpeOYyeT KOHKPETHOTO OTBETA.

- YETHIPE TEOPETHUYECKHX BOIPOCA OTBEUEHHI B TMOJHOM O0OBeMe 0e3 3aMedyaHuit
WIM C HE3HAYUTEIHHBIMUA 3aMEUaHMSIMU, Ha JIONMOJHUTEIbHBIE BOMPOCHl JIaHbI
MPaBWIbHBIE OTBETHI, IIPU 3TOM OOYYAIOIIMIICS BIaJACET MaTEpPUaAIOM, TPEACTABICHHOM
B 9K3aMCHAIIMOHHOM OTBETE, U MOXET 000CHOBATh BCE MPHUHATHIC pemieHus — 38...45
0aJlJIoB;

- TPU U3 TEOPETUUYECKUX BOMPOCOB OTBEUEH B MOJHOM 00bEME, OJUH B HETIOJHOM
o0beMe, Ha JIOMOJIHUTEIbHBIE BOMPOCHI JaHbl B OCHOBHOM IMPABHIIbHBIE OTBETHI, MPU
TOM OOYyYaroIIMIiCS BIAJEeT MaTEepHaloOM, MPEACTABICHHOM B CBOJHOM OTYETE, U
MOKET 000CHOBATh BCE MPUHATHIE peieHus — 29...37 Oanna;

- JIBa U3 TECOPETUUYECKUX BOIMPOCOB OTBEUYECHBI B IMOJHOM OOBeMe 0€3 3aMeyaHuit
WU C HE3HAYUTEIbHBIMHA 3aMEYaHHUSIMU, OTBETA Ha JIBa BOIIPOCA HE IMOCIEA0BAIO WIH
Ha J[Ba BOIPOCA JIaHbl OTBETHl HE B MOJHOM O0BEME, Ha JIOMOJHUTEIBHBIE BOMPOCHI
JIaHbl B OCHOBHOM TIPaBUJILHBIE OTBETHI, IPU 3TOM O0yYarOUTUNACS BIaJCET MAaTEpUaAJIOM,
MPECTABICHHOM B CBOJHOM OTYETE, U MOXKET 00OCHOBATh BCE MPHUHATHIC PELICHUS —
19...28 6amna;

- OJIMH U3 TEOPETUYECKUX BOIPOCOB OTBEYECH B MOJHOM 00beme 0e3 3aMedaHuit
WU C HE3HAYUTEIbHBIMU 3aMEUaHMUsIMU, OTBETA Ha TPU BOIPOCA HE MOCIEI0BATIO WIH
Ha TPU BOIpPOCA JAaHbl OTBETHI HE B MOJHOM O00BEME, Ha JOMOJHUTEIbHBIE BOMPOCHI
JIaHbl B OCHOBHOM TPaBUJILHBIE OTBETHI, IPU 3TOM O0yUYarOIIUNCS BIaJIceT MaTEPUAIIOM,
MPEICTABICHHOM B CBOJHOM OTYETE, U MOXKET 00OCHOBATh BCE MPHUHSTHIC PEUICHUS —
10...18 bayna;

- B mpounx ciyvasx — 0...9 Gamna.

4.3 Kputepuu onieHUBaHUs

OueHuBaHWe YPOBHSI OCBOEHHUSI CTYACHTOM Y4YE€OHOro MaTepualia JTHUCHUUILTAHBI
«MareMaTtnueckoe MOJCIIMPOBAHUE B MAPKILIEUAEPHUIY POU3BOAUTCS B XOJ€E TEKYLIETO
KOHTPOJII U TPOMEXYTOYHOM arrecTtaluu (CEMECTPOBOTO KOHTPOJIA). Y CpeIHEHHbIN
UTOT JBYX uYacTeid Oa/sIbHOM OIIEHKM OCBOEHHUS JUCUMIUIMHBI BBICTABISETCS B
BEIOMOCTh W 3aYETHYI0 KHWXKY cTylaeHTa. CyMMapHO MO AUCHUIUIMHE (MOIYIIO)
MOXHO MOJAy4YuTh MakcumyMm 100 OamioB 3a cemecTp, W3 HUX TeKyllas padboTa
orieHuBaeTcs B 60 6anoB, utoropas hopma KOHTpoJIs - B 40 Gaios.

UroroBast omenka mo 100-0ayuibHON MIKane OMpeneseTcss CyMMON 0aioB 3a
CJIETYIOITUE BUBI paOOT COTIIACHO TAOJHIIE:



Bunsr pabot MaxkcrManbHOE KOJTHYECTBO 0aJlIoB
(ouHas1/3a04uHas)
[Hocemienne nexknii 1 BEJIEHNE KOHCIIEKTA 25/20
Brinmonnenue nadbopaTopHbIX padoT 25/30
3amuTa 1a00paTOPHBIX padboT 10/10
WTOTOBBI KOHTPOJITH 40/40
Hroro 100/100

KpI/ITCpHI/I OICHKH 3HAHUA CTYACHTOB!

«OTIAMYHO» - €CIM CTYAEHT INIyOOKO U MPOYHO YCBOMWJI NMPOTPAMMHBIN MaTepual
y4e€OHOW TUCIUIUIMHBI, WCYEPIbIBAIOIIE, TPAMOTHO M JIOTMYECKH BEPHO OTBEUYAET Ha
IIOCTaBJICHHBIE BOIIPOCHI, HE 3aTPYyAHACTCS C OTBETOM IIPU BUIOMU3MEHEHUH 3aJaHus,
CBOOOJHO CHpaBisIeTCsl C 3aJadyaMd M MPAKTUYECKUMHU 3aJaHUSIMHU, HPaBUIBHO
O00OOCHOBBIBAET MPHUHATHIE PEIICHUS, YMEET CaMOCTOATENbHO 00001IaTh W M3Jararb
MaTepHal, He AO0IyCKask OIIMOOK.

«XOopomio» - €ciau CTYAEHT TBEpAO 3HAET MPOTrPaMMHBIA MaTepual ydeOHOM
JVCHUIUIMHBI, TPAMOTHO M IO CYLIECTBY OTBEYAET HA ITOCTABIICHHBIE BOIPOCHI, HE
JIOIIyCKA€T CYIIECTBEHHBIX HETOYHOCTEW B OTBETAX, MOYKET NPABUJIBHO NPUMEHATH
TEOPETUYECKHE IOJIOKEHUSI M BJa/JeeT HEOOXOJWMBIMHM 3HAHUSMU M HaBBIKAMHU IPH
BBIIIOJIHEHUH NTPAKTUYECKHUX 3a1aHUN.

«Y IOBJIETBOPUTEIIBHO» - €CIM CTYAEHT YCBOWI TOJBKO OCHOBHYIO YacThb
IPOrpaMMHOr0 Marepuaia yuyeOHOW AMCLUMIUIMHBI, HO HE 3HACT OTAEIbHBIX JETalei,
JIOTTYCKaeT HETOYHOCTH, JaeT HEAOCTAaTOYHO IMpaBWiIbHbIE (OPMYIUPOBKH, HAPYIIAET
IIOCJIEAOBATEIBHOCTE B HM3JIOKEHUHM IPOIPAMMHOIO MAaTe€puajla U HUCIBITHIBACT
3aTPyIHEHMS B BBINOJIHEHUY IPAKTUYECKUX 3aJaHUM.

«HeynoBieTBOpUTENBHO» - €CAM CTYAEHT HE 3HAET 3HAYUTEIBbHOW 4YacTu
POrpaMMHOr0 Marepuaia yueOHON TUCUUIIUHBI, JOMYCKAET CYIIECTBEHHbIE OLIMOKH,
¢ OOJIBIIMMHU 3aTPYJHEHUSMHU BBITIOJIHSET MPAKTUUECKUE 3aaHus, 3aJaUH.

Tekymmii KOHTPOJIb 3HAHUM CTYJIEHTOB MPOU3BOAUTCA IO pe3yibTaTaM
BBINIOJIHEHUS J1a0OpaTOpHBIX pPabOT BO BpeMs KOHTPOJBHBIX OIPOCOB B XOJ€
IIPOBEICHUS 3aHITUH.

[Tomyuennass onenka mno 100-OamibHOM 1IKane ONpeAensieT OLEHKY 110
rocyaapcTBeHHou mikasne u mkaine ECTS:

Cymma 6amioB Ouenka Ouenka
no 100-6anbpHOM mIKane no mkane ECTS 10 TOCYAAPCTBEHHOM IIKase
90-100 A OTan4HO
80-89 B %
75-79 C opotio
70-74 D y
60-69 E JIOBJIETBOPUTEIEHO
35-59 F He
0-34 = YIOBJIETBOPUTEIHHO

* — ¢ 00s13aTEIBLHBIM IMMOBTOPHBIM M3YUCHUCM OUCHHUIIINHBI.



4.5. Ilpumep TeKyLIero onpoca Ha JJadopaTOPHBIX 3aHATHAX

JlabopaTtopHas pabota Ha Temy: Onucanue nporpamMmmbl «KANSY Sy.

Borpocsl ipu TekylieM onpoce:

1. Jlnsg pemenus kakux 3ajaad pazpadborana nmporpamma «ANSY S»?

2. Kakue Moayiu BXOJST B COCTaB MPOrpaMMBbl «ANSY S»?

3. Yro npexacrasnser coboit Workbench?

4. Workbench umeer mento toolbox, koropoe mmeer moarpymmel. [lepeunciure
UX.

4.6 KypcoBoe npoekTupoBanme

ATTecTanusi KypCOBBIX MPOEKTOB MPOBOAUTCS A0 Hadala 3K3aMEHAILMOHHOU
CeCCUM — [JIsl CTYJEHTOB OYHOM (opMbl OOy4YeHHs, [0 Hayajla »SK3aMeHa IIo
COOTBETCTBYIOIIEH AMCIUIUIMHE — JJISI CTYJEHTOB 3a04HOM (QopMbl 00yueHusi. Eciu
CTYJICHT OYHOU (POopMbl OOYUEHHS HE aTTECTOBAH IO KYpPCOBOMY IMPOEKTY, TO OH HE
JOIIyCKAeTCs K 9K3aMEHY 10 JaHHOM JUCLHUIUINHE.

ATTecTaliisi MO KYPCOBBIM IPOEKTaM IMPOU3BOJIUTCS B BHAE €€ 3aIUThI
npenoAaBarento. Jlata 3amuThl ONpeAessieTCss B COOTBETCTBUM C TpaUKOM Yy4eOHOTO
rporecca.

IIpu 3ammre KypcoBOM IIpOEKTa CTYAEHTY IMPENOCTABISACTCA BpeMs IS
BBICTYIUICHUS, B KOTOPOM OH JIOKJIAJIbIBAET 00 OCHOBHBIX PE3YJIbTaTaX MPOBEICHHOTO
yccienoBanus. [IpeaBapuTenbHO 03HAKOMUBIIUCH C OT3bIBOM, CTYIEHT JA€T HOSICHEHUS
M0 CYyIIECTBY KPUTHYECKUX 3aMe4yaHWil 1o paboTe, OTBEYaeT Ha BOIPOCHI
npenojiaBaresis, 000CHOBBIBAET CBOM BBIBOIbI IOMOJHUTEILHBIMU apTyMEHTaAMHU.

Q@opmoil  aTTecTauMu  CTYJAEHTa IO KYpPCOBOMY  IIPOEKTY  SIBJISIETCSA
nudpepeHInpOBaHHBIN 3a4eT.

IIpn oneHKe KypCOBOrO IPOEKTA YUYHUTHIBAIOTCS HE TOJBKO €€ COAEpKaHue, HO U
pEe3yJIbTaThI 3AIIUTHI.

OO6MMU KPUTEPUSAMHU JIJIs1 BRICTABJICHUS OIEHOK C UCMOJIb30BAHUEM S-0alIbHOM
CHUCTEMBI OIICHUBAHMUS SIBJISTFOTCS:

- OTJIMYHOY - U3JIOKEHHBIA MaTepuasl PaKTUUECKU BEPEH, MOCTABJICHHBIC 1IEIU U
3a/ladyd  JIOCTUTHYTHI, HaJM4ue TIyOOKWX WCUEPIBIBAIOMINX 3HAHUW B 00JacTH
M3y4aeMOro BONPOCAa, TPAMOTHOE€ W JIOTUYECKH CTPOMHOE W3JI0KEHUE Marepuana,
IIMPOKOE HCIOIb30BAHUE JOMOJHUTEIBHOW JIMTEPATypbl, JEMOHCTpALMs OCHOBHBIX
KOMIIETECHIIUI;

- «XOpOUIIO» - HAJIM4YME TBEPABIX M JOCTATOYHO MOJIHBIX 3HAHWU B paMKax
IIOCTABJIEHHOTO BOIPOCA; MNPAaBWIbHOCTH JEUCTBHM MO NPUMEHEHHUIO 3HAHUM Ha
IIPAKTUKE, YETKOE M3JI0KEHUE MaTepHala; JOMYCKAKTCA OTACIbHBIE JOTHUYECKUE H
CTUJIUCTUYECKUE TTOTPENTHOCTH;

- «yIOBJIETBOPUTEIBHO» - HAJIWYUE TBEPJABIX 3HAHUM B pamMKax MOCTABJICHHOTO
BOIIPOCA, H3JIOKEHUE OTBETOB C OTAEJIbHBIMU OIIMOKAMH, HCIPABJICHHBIMU IOCIE
3aMEYaHull HAy4YHOTO PYKOBOJMWTES; IPABUJIbHBIC B LIEJIOM JEHCTBUS MO MPUMEHEHUIO
3HAHUM Ha MPAKTHUKE;

- «HEYJIOBJIETBOPUTEIILHO» - paboTa JIOTUYECKU HE 3aKOHYEHa, IIeJu He
JOCTUTHYTBI, CTYJIEHT HE IOHMMAaET CYIIHOCTH M3JIaraéMoro Marepuaia, HEyMEHUE



NPUMEHSATh 3HAHUS Ha TMPAKTUKE, HEYBEPEHHOCTb W HETOYHOW OTBETOB Ha
JIOTIOJTHUTEIHHBIE BOTPOCHI.

[Tomyuennass omeHka 1o 100-0autbHOM IIKaje OMpeAeNseT OICHKY IO
rocyjapcTBeHHoM mkaie u mkaine ECTS:

Cymma 6aioB OrneHka OrneHka
no 100-0anpHOM HIKane no mkane ECTS 10 TOCYAAPCTBEHHOM LIKase
90-100 A OT1imyHO
80-89 B Xopoo
75-79 C
70-74 D y
60-69 E JIOBJICTBOPUTEILHO
35-59 FX He
0-34 = YIIOBJIETBOPUTEIHHO

* — ¢ 00s3aTEIIbHEIM IMOBTOPHBIM M3YUCHUCM AVCHHUILIWHBI.

OrneHka Mo KypCcOBOMY NMPOEKTY OOBSABIISECTCS MOCIE 3alIUTHI U BHICTABJISETCS B
BEIOMOCTh W B  3a4ETHYIO KHIXKKY CTyJeHTa. B  ciaydae DOJXy4YeHHUS
HEYIOBJIETBOPUTEIILHON OIIEHKU CTYJIEHT OYHOU (HOpMBbI 00YUYEHUS JOJHKEH YCTPaHUTh
MMEIOIIMECS HEOCTATKU U MTPOMTU MOBTOPHYIO aTTECTALIUIO.

3amuineHHble KypCcoBbIe pabOThI (ITPOEKTHI) CTY/IEHTaM HE BO3BPAIIAIOTCS.

5 PEKOMEHIYEMAS JIUTEPATYPA
I Ocnoenan numepamypa

1. JlenucoB M.A. KommnbiorepHoe mnpoektupoBanue. ANSYS [DnexkTpoHHbIN
pecypc] : yuebHoe mocoOue s By3oB / M.A. JlenucoB ; Ypan. denep. yH-T uM.
nepBoro Ilpesunenta Poccun B.H. Enbumna. - 11 M6. - ExkatepunOypr : U3a-Bo Ypan.
yH-Ta, 2014. - 1 ¢aitn. - Cucrem. TpeboBanus: Acrobat Reader. — Pexum gocrymna:
http://ed.donntu.ru/books/cd5873.pdf — 3arm. ¢ skpana.

2. lleancoB M.A. ABroMatuzupoBanHoe mpoektupoBanne B ANSYS u Kommac-
3D [OnexTpoHHbI pecypc] : yueObHoe mocobue st By3oB / M.A. JlenncoB ; Ypain.
denep. yu-T um. nepBoro IIpesuaenta Poccun b.H. Enpruna. - 15 M6. - ExkatepunOypr
: [6.1.], 2015. - 1 ¢aiin. - Cucrem. TpeboBanus: Acrobat Reader. — Pexxum noctyma:
http://ed.donntu.ru/books/17/cd6849.pdf — 3ari. ¢ skpaHa.

3. bacos, K. A. ANSYS : cnpaBounuk nonb3oBatens / K. A. bacos. — 2-e uzg.
— CapartosB : IIpodobpazoBanue, 2019. — 640 c. — ISBN 978-5-4488-0064-1. —
Tekcer : anexktponHsli // Lludposoit oopazoBatensHbiil pecypc IPR SMART : [caliT]. —
URL: https://www.iprbookshop.ru/87978.html .— Pexwum mocTyma: mJjis aBTOPH3HP.
I10JIb30BAaTEIEN

II /lononnumenvnasa aumepamypa

4. banuukoBa, U. A. Kommnekc ANSYS. AHanu3 ycTOMYMBOCTH KOHCTPYKIIUH :
yuebHoe nocobue / 1. A. banmukoa, M. A. Jleran, K. A. MaTtBeeB. — HoBocuOupck :
HoBocubupckuii rocyapcTBeHHbIN TeXHUYeCKui yHuBepcuteT, 2017. — 66 €. —


http://ed.donntu.ru/books/cd5873.pdf
http://ed.donntu.ru/books/17/cd6849.pdf
https://www.iprbookshop.ru/87978.html

ISBN 978-5-7782-3383-6. — Texkct : anextponuslii / Ludposoii oOpa3zoBaTenbHbIi
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/91221.html . —
Pexxum nocryna: s aBTOpU3UP. MOJIb30BaTENEH

5. I'pumuun, A. B. IIpoekTupoBaHue 3JIEKTPOHHOM KOMIIOHEHTHOW 0a3bl B
ANSYS Workbench : yue6noe mocobue / A. B. I'pumuun, B. A. Komuyxun, B. A.
I'pumunn. — HoBocubupck : HoBocumOMpCKU TOCYJapCTBEHHBIM TEXHUYECKUN
yHuBepcuteT, 2016. — 83 ¢. — ISBN 978-5-7782-3138-2. — TekcT : 2lIeKTpOHHBIH //
[Mudposoit  obpazoBarenbubii  pecypc I[PR SMART : [caiir] — URL:
https://www.iprbookshop.ru/91692.html . — Pexum pgoctyma: s aBTOPHU3MD.
II0JIb30BATENIEU

6 YA EBHO-METOANYECKOE OBECIIEYEHHUE JUCIIUITJIMHBI

Y4eOHO-MeTOAMYECKUE U31aHus, paspadoTrannbie B [lonHTY:

K neknusm:

KoHncnekT nexumii yueOHOM AuCIUIUIMHBL « MaremaTruieckoe MOJeIMpOBaHUE B
Mapkienaepun» / [DNeKTpOHHBIN pecypc] : s 00ydaromuXcsl MO CIEeHATIbHOCTH
21.05.04 «I'opHoe neno» cnernuanuzanusi «Mapkmeinepckoe aeno» / ['OYBIIO
«JOHHTVY», Kad. mapkmetinepckoro nena uMm. [{. H. Orno6auna ; coct.: dunarosa
N.B.— Dnektpon. man. (1 daiin). - Jonenk: JOHHTY, 2022. — CucteM. TpeboBaHHUS:
Acrobat Reader. (moctymn uepe3 JTUUHbBIN KaOUHET CTY/ICHTA).

K 51abopaTopHbIM U PAKTUYECKUM paboTaMm:

MeTtonnueckne yKa3aHHus 1O BbINOJHEHHUIO JA00PATOPHBIX, MPAKTHYECKHUX H
CaMOCTOAITEJIBHBIX PadoT mo aucuuiuinHe «MaremaTnueckoe MOIeJIHPOBAHNE B
Mapkieiiepumw» [DIEeKTpOHHBIA pecypce]| : Uil OOydarolMxcs MO CIEUaIbHOCTH
21.05.04 «TopHoe neno» croermanm3aims «Mapkmeinepckoe aeno» [/ T'OYBIIO
«JOHHTVY», Kad. mapkmeitnepckoro aena um. JI. H. Ormiobmuna ; coct.: A. H.
I'pumenkoB, A. A. Kanageu, A.B. Tonoda. — DOnekrpon. gan. (1 daiun). - HoHeuk :
JOHHTY, 2020. — Cuctem. TpeboBanms: Acrobat Reader.

K KypcoBOMY NpPOEKTY:

MeTtoanueckne YyKa3aHusi 10 BbINOJHEHUI) KYPCOBOIO TMPoeKTa 1o
AucuMILInHe «MaremaTuyeckoe MOAeIUPOBaHNE B MapKuIeiaepum» [ DIeKTPOHHbBIN

pecypc] : ypoBeHb mpod. BBICII. OOpa30BaHUS «CHEIUATUCTY creruaabHocTh 21.05.04
«loproe menmo» crnermanusaius «Mapkieiaepckoe aeno»/ TOYBIIO «IOHHTY»,
Kad. mapkmeiinepckoro nema um. JI. H. Omobmuna ; coct.: A.H. I'pumieHkos,
A. A. Kanager, A.B. Tonoda. — Onekrpon. gan. (1 ¢aitn). - Jouenk : JOHHTY, 2020. —
Cucrem. TpeboBanus: Acrobat Reader.

DJIeKTPOHHO-UH(OPMAIIMOHHBIE PeCypPChl
DNeKTPOHHO-0MOMMoTeyHast cucteMa JIOHEIKOro HalMOHAIBHOTO TEXHHYECKOTO
yauBepeuteta. — Jonenk : Hb JOHHTY. — URL: http://library.donntu.ru/ebs.php . —
TeKCT : BDIEKTPOHHBIM.
Hayuno-texuuueckass Oubnuorexa J[OHEUKOro HalMOHAIBLHOTO TEXHUYECKOIO
yHuBepcuteta. — Jlomenk : Hb JOHHTY, 1999 -2022. — URL:
http://library.donntu.ru/ . — TekcT : 2IEKTPOHHBIHA.



https://www.iprbookshop.ru/91221.html
https://www.iprbookshop.ru/91692.html
http://library.donntu.ru/ebs.php
http://ec.donntu.ru/
http://ec.donntu.ru/

Hayunas snexkrponnas 6ubmmoreka ELIBRARY.RU — Pexxum gocrymna:
http://elibrary.ru/ — TekcT : 3EKTPOHHBIH.

Jlans : anekTpoHHO.-010. cucrteMa. — Cankrt-IlerepOypr : Jlans, cop. 2011-2021.
— URL.: https://e.lanbook.com/ . — Peskum gocTyma : jist aBTOPH3HUP. TOJb30BaTEICH. —
TeKCT : BJIEKTPOHHBIM.

DnexrponHas oubiaroreka I'opaoe oopazosanme — URL: http://library.gorobr.ru/

Internet-pecypcsl
1. www.ansys.com;
2. WWw.itascagroup.com

[ MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

1. Yuebnas aynuropust Ne 11.318, yueOnslii kopriyc 11, s npoBeneHust 3aHATHIA
JICKIIMOHHOTO | JJa0OPaTOPHOTO THUIIA, TPYIIOBBIX U MHAUBUAYATbHBIX KOHCYJIbTAIUH,
TEKYIIETro KOHTPOJIS U MPOMEKYTOUHON aTTecTaluy (MyJIbTUMEIUHHOE 000y I0BaHHE:
HOyTOYK (OC — Windows 8.1 Professionalx86/64 (akagemuueckas moamucka Dream
Spark Premium), Libre Office 3.3.0.4 (muuensus GNU LGPL v3+ u MPL 2.0),
MYJIbTUMEIUMHBINA TPOCKTOP, FKPaH; ClienaIu3upoBaHHas MeOesb: JOoCKa ayIuTOpHas,
CTOJIbI AYJIUTOPHBIC, CTYJIbsI YYEHUYECKUE; IEMOHCTPAIIMOHHBIE CTEH]IbI U TJIaKaThl).

2. Komnerorepubiii kimacc Ne 11.321, yueOnbiii kopnyc 11, mms nmpoBeneHus
3aHATUN JIGKIIMOHHOTO THUIA, KYPCOBOTO NPOEKTUPOBAHUSA (BBIMONIHEHUS KYPCOBBIX
paboT), TPYNIOBBIX W WHIWBHAYAIbHBIX KOHCYJbTAIMA, TEKYIIETO KOHTPOJS U
IPOMEXYTOUHOM  arTecTalid  KOMIbIOTEp  (MyJbTUMEIUitHOe  000pyJdOBaHHUE:
kommbroTep Sempron LE-1150 (OC — Windows XP Professional x 64 (akagemudeckast
noanucka DreamSparkPremium), Libre Office 3.3.0.4 (6ecrutatnas Bepcusi), AutoCad
2010 (crynenueckasi 6ecruiaTHas Bepcusi), MOHUTOp Samsung 550B, kommnbroTep 486 ¢
npuntepom EPSON 1050, kommetorep C-2-766 (2 mit.), komnbiotep IBM PC 386/387,
kommnbiorep IBM Pentium 150 Mhz, xomnbeiorep P IV-3.0 Ghz (2 mr), kommnbrorep
Pentium 166 Mhz, komnbeiotep P-1V-2.4 Ghz-800Mhz, xomnbrotep Pentium PC1-233,
koMmmbtoTep PC-C-366/64/10,1, xomnbiotep C-2,8; mpuntep HP Desk Jet 1220C,
npunTep-morrep Croma 24, CAD, ckanep Compact 4800 A-4, ckanep GT-15000,
ckanep SJ-IIp, ckamep HP 3800; MynbTUMEAWIHBII MPOEKTOP, 3KpaH;
CTHCIMATU3UPOBaHHAsE MeOeNb: JO0CKa ayauTOpHAs, CTOJIBI ayAWTOPHBIE, CTYJbs
YUEHUYECKHUE; IEMOHCTPAIIMOHHBIE CTEH/BI U TUIAKATHl); CBETOKOMMPOBAIBHBIE CTOJBI
(2 m.)

3. [omemienus 151 CaMOCTOSITENIEHON pabOThl ¢ BO3MOXHOCTBIO TOAKITIOYCHHS K
cetn «MHTepHET» W oOecrmeueHueM JoCTyna B DJIEKTPOHHYIO HH(OpPMAIMOHHO-
00pa30BaTEeNbHYI0 CpeAy OpraHW3allii: YWTaJbHBIC 3ajbl, y4eOHbIE Koprmyca 2, 3
(KommproTepHasi TeXHHWKAa C BO3MOXXHOCTBIO TOJKIIOUEHUS K ceTu «MHTepHe™ u
oOecrieueHUEeM JOCTyla B DJEKTPOHHYIO HH(POPMAIMOHHO-00pPAa30BaTEIBbHYIO CPEIy
(BUOC JJOHHTY) u snekrponno-6ubmuoreunyto cucremy (ObC [PRbooks), a Taxxke
BO3MOXKHOCTBIO MHIUBUYaJIbHOTO HEOTPAaHUYEHHOTO ocTyna ooydaromuxcs B ObC u
SUOC nocpenctBom Wi-Fi ¢ mepcoHanbHbIX MOOMIBHBIX ycTpoiicTB. OC — Microsoft
Windows 7, Open Office 2.0.3 — o6mectBennas ymnensuss MPL 2.0/Grubloaderfor


http://elibrary.ru/
https://e.lanbook.com/
http://library.gorobr.ru/
http://www.ansys.com/
http://www.itascagroup.com/

ALT Linux — muensus GNU LGPL v3/ Mozilla Firefox — munensus MPL 2.0, Moodle
(Modular Object — Oriented Dynamic Learning Environment) — nunensus GNU GPL).



