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1. Ilesib ocBOEHUS AUCHUTLIHHDI

Llenbro  ocBOEGHMST OUCLMILUIMHBL  «MaTeMaTudeckoe MOACIUPOBAHUE»  SIBIIAETCA
yrayOlieHHe YPOBHSI OCBOCHHUSI KOMIETEHLUI OOyJaromuXcsi B COOTBETCTBUU C TPEOOBAHUSIMHU
DenepanbHOrO rOCyapCTBEHHOTO O0Opa3OBaTENBPHOTO CTAaHAAPTa BbICHIErO OOpa30BaHUS IO
HanpasyieHuto noarotosku 08.04.01 Ctpourtenscrso.

2. Ilepeyenr mnuaHUpyeMbIX pe3yJbTATOB oO0y4YeHHs] MO0 JAHCUMILIMHE,

COOTHECEHHBIX € MUIAHUPYEMbIMH Pe3yJbTATAMH 0CBOEHHUsI 00pa3oBaTe/IbHOI NPOrpaMMbl

B pesynbrare OCBOGHMA TUCLMIUIMHBI OOYYArOIIHMICS JOJKEH OBJANETh CIEHYIOIIHMHU
KOMIIETEHLIUSIMU!

IIK-1 - CriocoOHOCTD BBIMOJIHATE U OPTaHU30BBIBATH HAYUHBIE UCCIENOBAHHUS OOBEKTOB
MPOMBILIJIEHHOTO U IPakAaHCKOTO CTPOUTENBCTBA.

IIK-4 - CnocoOHOCTh OCYIIECTBJIATh M KOHTPOJUPOBATH BBIMOJHEHHE PACYETHOTO
00OCHOBaHMSI MPOEKTHBIX  PEIIeHHH OOBEKTOB  MPOMBILUIEHHOIO W IPa)XIaHCKOTO
CTPOUTENBCTBA.

B pesynbrare OCBOEHHS AMCLUILUIMHBI OOYYArOIIMNCS AOJDKEH OBJANETH CIEAYOIIUMHU
pe3ysbTaTaMu OOyYeHUSI:

IIK-1.5 - CocraBneHne aHAIUTHYECKOTO 0030pa HAYYHO-TEXHHUYECKOW MH(POpPMAINH B
cepe MPOMBIIIIICHHOTO U TPAKIAHCKOTO CTPOUTENBCTBA

3HaTh: nopsok cobopa HHPOPMALTUH MO TEMATHKE CTPOUTEITBHOTO IPOU3BOICTBA

YMerb:  aHaNM3UpOBaTb U CHUCTEMATH3UPOBaTb HMHGOPMALMIO TIO0  TEMAaTHKe
CTPOUTEIBHOTO MPOU3BOCTBA

HUmerr HaBbIkM: Toucka W oOMeHa uHpopMmauued B TJOOANBHBIX W JIOKaJbHBIX
KOMIBIOTEPHBIX CETSX.

IIK-1.6 - Pa3zpaboTka MareMaTH4eCKHX MOZEJEH HCCIenyeMbIX OOBEKTOB.

3HaTh. OCHOBBI MaTEMAaTHYECKOTO MOJACIHPOBAHUS;, YUCICHHBIE METO/IbI PEIICHHS 3a1aY,
AJITOPUTMBI PEIIeHUs 3a/1a4 B 00acTu pa3paboTku HHPOPMALMOHHO-U3MEPUTEIBHBIX TPHOOPOB
U CHCTEM.

YMeTb: TOYHO W TPaMOTHO CTPOWTb MAaTEMAaTHUYECKHE MOJENH, HE3aBHCHMO OT
CJIO’KHOCTH.

HNmeTp HaBBIKM: OCHOB HYHCJEHHOTO MOJEIHPOBAHUS, CO3MaHUS HOBBIX aJTOPUTMOB
pelIeHus 3a1a4.

IIK-1.7 - TIpoBeneHne MaTeMaTUYECKOr0 MOJEIUPOBAHUSI OOBEKTOB IMPOMBILIIEHHOTO U
IPaKIAHCKOTO CTPOUTENBCTBA B COOTBETCTBHH C €0 METOAUKOIA.

3HaTh. MeTOAbl W CpeAcTBa (PU3UYECKOTO U MATEeMATUYECKOTO (KOMITBIOTEPHOTO)
MOJIEIUPOBAHUS, B TOM YHCJIE C HCIIOJBb30BAHUEM YHHBEPCAIBHBIX M CHEHATH3HPOBAHHBIX
NPOTPAMMHO-BBIUHCIIUTENBHBIX KOMIUIEKCOB, CHCTEM aBTOMATH3MPOBAHHBIX MPOEKTHPOBAHUS,
CTaHIAPTHBIX MAKETOB aBTOMATH3ALIIH UCCIIETOBAHIIH.

YMeTb: NPUMEHATh B NPAKTUKE MPOEKTHPOBAHUS METOIbl NMPOBEACHHUS WHXXEHEPHBIX
U3bICKAHUN, TEXHOJIOTUH IPOEKTUPOBAHMS KOHCTPYKIMH B COOTBETCTBHHM C TEXHHYECKUM
3alaHNEeM C WCIOJb30BAHUEM VHHBEPCAJNBHBIX M CIIEHUAIN3UPOBAHHBIX IPOTPAMMHO-
BBIUHCJIUTENbHBIX KOMIUIEKCOB 1 CUCTEM aBTOMATH3UPOBAHHBIX IIPOCKTHPOBAHMS.

HNMeTp HaBBIKM: HCIOJB30BAHUS B MPAKTHKE MPOEKTUPOBAHHS 3AaHUH U COOPYKEHHH
METOJIOB U CPEACTB (PU3NIECKOTO U MATEMATHUECKOTO (KOMITBIOTEPHOTO) MOACITUPOBAHUS, B TOM
qrpclie C  HCIOJb30BAHHEM  YHUBEPCAJbHBIX U  CIELHUAIN3UPOBAHHBIX  IPOTrPaMMHO-
BBIUHCJIUTENIbHBIX KOMIUIEKCOB, CHCTEM aBTOMATH3MPOBAHHBIX NMPOEKTUPOBAHMS, CTAHAAPTHBIX
MAKETOB aBTOMATH3ALIH UCCIIETOBAHIH.



IIK-1.8 - O0paboTka W cUCTeMaTH3alUsl Pe3YJbTATOB HCCIACIOBAHUS, OMHCHIBAIOLINX
MOBEICHHE UCCIeYyeMOro 00beKTa.

3HaTh. TIOBEACHHE HCCIEAYeMOro oObekTa ansi 00padOTKHM W CHUCTEMAaTH3aLNH
PE3YyJbTAaTOB UCCAEAOBAHUIA.

Ymerb:  oOpabaTbiBaTb H  CHUCTEMATH3UPOBATb  PE3YJIbTAThl  HCCIENOBAHHM,
OMUCHIBAIOLIUX TIOBEIEHHE HCCIENYyeMOro O0beKTa.

HUmerp HaBbiku: 0OpabOTKM U CHUCTEMATH3ALMKU  PE3YJIbTAaTOB  HCCIECAOBAHMUI,
OMUCHIBAIOIIUX TIOBEICHHE HCCIEAYeMOTo OOBEKTa.

IIK-1.9 - OdopmieHne aHATUTUYECKUX HAYYHO-TEXHUYECKHX OTUYETOB IO PE3yJIbTaTaM
UCCIIEIOBAHUSL.

3HaTh: cocTaB M GOPMY AaHATUTHYECKUX HAYYHO-TEXHHUYECKHX OTUETOB IO PE3yJbTaTaM
UCCIIEIOBAHMS, MTPpaBUiIa OPOPMIIEHHS U IPEACTABJICHUSI HAYYHOH MHPOPMALHH.

YMeTb: TpencTaBiATb Pe3yibTaTbl HCCIEAOBAHUN B BHAE HAYYHBIX OTYETOB,
npe3eHTannii, pedepaTon, HAYYHBIX MYOJIUKALHA COTJIACHO TPEOOBAHUSM.

HNMeTp HaBBIKM: aHanmM3a pe3yJbTaTOB HCCIECAOBaHMA NP O(GOPMIICHHH HAay4HO-
TEXHUYECKUX OTYETOB.

IIK-1.10 - IlpencraBnenue M 3allUTa PE3YJbTATOB MPOBEAEHHBIX HAYYHBIX
UCCIIEIOBAHU, MOArOTOBKA MyOJIMKAIMA HA OCHOBE MPUHIIMIIOB HAYYHOH STHUKH.

3HaTh: NPUHLMUIBI COCTABJIEHUS HAYYHO-TEXHOJOTMYECKUX OTYETOB U IOATOTOBKU
yOJTUKALH.

YMeTp: NpOBOAWUTH  JIOTMKO-AUAAKTUYECKHUH  aHalu3  COAEPXKaHMsS — M3ydaeMbIX
UCTOYHUKOB Ha MPOo(eCCHOHATEHOM YPOBHE; BBITIOIHITh HAYYHBIH SKCIIEP UMEHT.

HNmMerb HaBbBIKM: BIaA€HUA METOAUKOM TNPOBENEHUs MHCCIAENOBaHUN U HaBbIKAMU
odopmiIeHHS OTYECTOB, pedepaToB, Mpe3eHTalui, MyOIUKAUi Ha OCHOBE MPUHIIUIIOB HAYYHOM
STHUKU.

IIK-1.11 - Konutponb cobmoaeHuss TpeOOBaHWA OXpaHbl TPyZAa NPU BBIMOJIHEHUU
UCCJIENOBAHUN.

3Hath:  TpeGoBaHMs coOmoneHuss TpeOOBaHWN OXpaHbl TPyda IPH BBITOJHEHUU
UCCJIeIOBAHUN

YMeTb: OCYyLIECTBISATh KOHTPOJIb CcOOmomeHus TpeOOBaHMN OXpaHbl TpyAa IIpU
BBINTOJTHEHUU MCCIIENOBAHU.

HNmeTp HaBBIKU: KOHTPOJS COOMIONEHUs] TpeOOBaHMN OXpPaHbl TPyAA NPHU BBIMOJHEHUU
UCCJIEIOBAHUN.

I1IK-4.1 - Beibop ucxomHo#t nHpOpManuu 1 HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB IS
BBITIOJIHEHHUS] PAcUYETHOrO OOOCHOBAHMS MPOEKTHBIX PELIEHHH OOBEKTOB NMPOMBIIUIEHHOTO U
IPaKJAHCKOTO CTPOUTENBLCTBA

3Hath: coctaB TpeOyeMoil HMCXOAHOH wWHPOPMAIMM W HOPMATHBHO-TEXHHUYECKUX
JOKYMEHTOB JJIsl BBITIOJHEHUS PAcuETHOrO OOOCHOBAaHHS IMPOEKTHBIX pPEIIeHHH OOBEKTOB
MPOMBIIIJIEHHOTO U TPakIaHCKOT'O CTPOUTENILCTBA

YMerb: BbIOMPATh HCXOAHYIO HWH(POPMAIMI0O U HOPMATHBHO-TEXHUYECKUE JOKYMEHTBI
IS BBITIOJTHEHHS pACUETHOTO 0OOCHOBAHUS MMPOEKTHBIX PELIEHUH CTPOUTEIBHBIX OOBEKTOB.

HNmerp HaBblkH: BbBIOOpAa HEOOXOAUMOW HCXOAHOW WHOOPMALMM U HOPMATHUBHO-
TEXHUYECKUX TOKYMEHTOB [UIsl BBIMIOJHEHUS PAacu€THOTO OOOCHOBAHUS MPOEKTHBIX PEIleHHI
00BEKTOB POMBIIIJICHHOTO W IPKIAHCKOTO CTPOUTENBCTBA.

[IK-42 - Bwibop MeToma W METOIWUKH BBITIOJHEHHUS] PacdéTHOr0 OOOCHOBAHUS
MPOEKTHOTO pelieHust OOBEKTa MPOMBIIIJICHHOTO W TPa*TaHCKOTO CTPOUTENLCTBA, COCTABIICHUE
PACUY€THON CXEMBL.

3HaTh. METOABl M METOJUKU BBIMIOJHEHHUS PACYETHOrO OOOCHOBAaHUS MPOEKTHOTO
pemeHus 00bEKTa MPOMBIIIJICHHOTO U TPAKIAHCKOTO CTPOUTENbCTBA.



YMeTb:  COCTaBNATb  PacyéTHYH CXeMy O0O0bekTa CTPOMTENbCTBA,  Y4YWUTbIBATH
B3aMMOZENCTBYE OTAE/bHbIX €r0 3/1EMEHTOB; BbIOMPaTb METOAMKY BbINO/HEHNS pacyéTa.

MMeTb  HaBblKM:  NPUMEHEHWS!  BbIOPAHHOTO  METOAA  BbIMOSIHEHMS  PACYETHOrO
060CHOBaHWS NPOEKTHOIO PELLEHNS 3AaHUI, COOPYXKEHWUIA U X 3IEMEHTOB.

MK-4.3 - BbINONHEHWE pPacYeTHOr0 O0OOCHOBaHMSA MPOEKTHOrO pPeLLUeHns 06bekTa
MPOMBILLI/IEHHOTO U rPaXKAaHCKOro CTPOUTENbCTBA M JOKYMEHTUPOBaHME ero pesy/ibTaToB

3HaTb: METOAMKY BbIMOIHEHUA PacYeTHOro 060CHOBAHUA MPOEKTHOrO peLLeHns 06bekTa
MPOMBILLISIEHHOTO U FPaXKAaHCKOro CTPOUTENIbCTBA M JOKYMEHTUPOBaHWE ero pesy/ibTaTos.

YMeTb: 000CHOBbIBaTb MPOEKTHOE peLleHVe C MOMOLWb0  [OKYMEHTOB  [AN1d
CTPOUTENLCTBA.

VIMeTb HaBbIKW: BbINONHEHNA PacYeTHOr0 OO0CHOBAHWSA MPOEKTHbIX PeLUeHnin 34aHus,
COOPYXXeHUA U LOKYMEHTUPOBaHMUS ero pesy/bTaTos.

MK-4.4 - OueHka COOTBETCTBUA pe3y/IbTaTOB PacyeTHOro 060CHOBaHMA 0ObekTa
CTpOWTENbCTBA TPEOOBaHMSM HOPMATUBHO-TEXHUYECKUX [OKYMEHTOB, OLEHKA [JOCTOBEPHOCTM
pe3sy/bTaToB Pacy4ETHOr0 060CHOBAHUS.

3HaTb: HOPMATMBHO-TEXHWUYECKME AOKYMEHTbl A/11 OLEHKN COOTBETCTBUS Pe3y/bTaToB
pacyeTHOro 060CHOBaHNsA 06bEKTA CTPOUTENLCTBA.

YMeTb: OLEeHMBaTb AOCTOBEPHOCTL Pe3yNbTaToB PaCYETHONO 060CHOBaHUS.

VIMeTb HaBbIKW: OLEHKM COOTBETCTBUS Pe3y/ibTaTOB pacyeTa 34aHus UanM COOPYXXeHUs
TpeboBaHNAM HOPMATUBHO-TEXHUYECKMUX [OKYMEHTOB, OLEHKW AOCTOBEPHOCTU Pe3y/bTaToB
pacueTa.

MK-4.5 - CocTaB/ieHMe aHaIMTUYECKOro OTYeTa 0 pe3y/ibTaTax pacYeTHOro 060CHOBaHNSA
06bEKTOB MPOMBILL/IEHHOIO U rPaXKAaHCKOro CTPOUTENbCTBA.

3HaTb: COCTaB aHa/IMTUYECKOr0 OTYeTa O pesynbTaTax pacyeTHOro 060CHOBaHMS
06bEKTOB MPOMBILLI/IEHHOIO W FPaXKAaHCKOro CTPOUTENLCTBA.

YMeTb: COCTaBMsAiTb OTYET O pe3ynbTaTaX pacyeta U MPOEKTMPOBaHMSA 0ObekTa
CTpOUTENbCTBA.

VIMeTb  HaBbIKK: COCTaB/IeHUA pa3BepHYyTOro oT4eTa O pe3y/nbTaTax pacyeta W
NPOEKTMPOBaHNA 06bEKTA CTPOUTENLCTBA.

3. MecTto gucumnnuHbl B cTpyKType OIMNOIT maructpartypbl

OucumnnnHa B1.B.[AB.04.01 «Marematnyeckoe MOAENNPOBaHME » peannsyeTcd B
pamkax bBnoka 1 «QucumnavHel  (Mogynn)» yact, opMMpyeMolr  y4acTHUKaMu
06pa3oBaTe/IbHbIX OTHOLUEHWI (3M1EKTVBHbIE AMCLMNAMHGI (MO BbIGOPY)).

OvcumnnnHa  6asmpyeTcd  Ha  OCHOBaxX  WMH(OPMATUKW,  WHXEHEPHON  rpadmkm,
KOMMbIOTEPHOW rpatiuku, apxXUTEKTYPbl, CTPOUTENbHBLIX KOHCTPYKLUWIA, CTPOUTENIbHON MEXaHWKM.

4, O6bEM ANCLUMMNNINHBI B 3a4eTHbIX eAMHMLAX C YKa3aHeM KO/IMYecTBa
aKafleMUUeCKMX YacoB, BblleNIeHHbIX HA KOHTAKTHYH pa6oTy 00y4aroLmxcs ¢
npenogaBaTesiem (Mo TUNam 3aHATUIA) U HA CAMOCTOSITE/IbHYHO PaboTy 06y4atoLLmXcs

dopma 06yyeHus OuHas 3aoyHas
1 2 3
. lcemectp - 13.e,;
TpynoemMKoCTb B 3a4YETHbIX 1lcemecTtp - 43.e,

2 cemecTp - 33.e.;
BCero - 4 3.e.
1cemecTp - 6 4acoB
2 cemecTp - 6y4aca
BCero - 12 yacos

efMHuLax: BCEro -4 3.e.

1 cemecTp - 14 4acos;

Nekuum (1) BCero - 14 yacoB



Jlaboparopnsie 3ansarus (JI13)

Bcero - 42 gaca

1 cemectp — 42 vaca;

I cemectp — 8uaca;
2 cemectp — 8 Hwaca;
Bcero — 16 gacos.

IMpaxruueckue 3austus (I13)

VvueOHBIM IIAHOM

HE IPEAYCMOTPEHBI

vueOHBIM TUIAHOM
HE MPEAYCMOTPEHBI

CamocrositenspHas padora (CP)

BCero - 88 wacos

1 cemectp — 88 wacos

I cemectp — 22 vaca;
2 cemectp — 94;
Bcero — 116 waca

®dopma TeKyIero KOHTPOIS:

yueOHBIM IIAHOM

Kontponenas pabora 2 cemecTp
HE MPEAYCMOTPEHBI
dopma NpOMEKYTOUHON aTTCCTALIUH:
JK3aMEHBI 1 cemectp 2 cemecTp
COHBIM TTAHOM COHBIM TTAHOM
3auer yi yi

HE IPEAYCMOTPEHBI

HE IPEAYCMOTPEHEI

3ader ¢ OLEHKOM

vueOHBIM IIIAHOM
HE MPEAYCMOTPEHBI

vueOHBIM TUIAHOM
HE MPEAYCMOTPEHBI

Kypcosas paGora

VvueOHBIM IIAHOM
HE MPEAYCMOTPEHBI

vueOHBIM TUIAHOM
HE MPEAYCMOTPEHBI

Kypcosoii mpoekr

VvueOHBIM IIIAHOM
HE MPEAYCMOTPEHBI

vueOHBIM TUIAHOM
HE MPEAYCMOTPEHBI




5. CopgepxxaHve AMCUUNAMHBI, CTPYKTYPUPOBaHHOE MO pasaenam C yKazaHMeM OTBEAEHHOr0 Ha HUX KOJIMYecTBa aKafeMUUecKmX
YacoB U TUMOB Y4YeBHbIX 3aHATUIA

5.1. Pasgensbl gMcUMNANHBLI N TPYLO0EMKOCTb MO TUNaM y4ebHbIX 3aHATUIA 1 paboTbl 06yyarowmxcs (B akageMnyecKmx vacax)
5.1.1. OuHasa ¢opma 00y4yeHUst

PacnpegeneHue
© dopma
T TPYAOEMKOCTU pa3gena (B TEKVLLIERO
Pasgen aucunn/vHebl. S = 2 yacax) no TMnNam y4yebHbIx YLl
Ne o @ O < KOHTpONA U
o (no cemectpam) S o 3aHATUIA 1 PaboThbl MPOMEXKYTOY
o8 @ 06YyHatOLLIMXCS o
= @) HOWU
3 KOHTaKTHaA CP arTecTaumm u
@ no a3 n3
1 2 3 4 5 7 9 1 12
1 Pa3gen 1 MeToj KOHEeYHbIX 3/1EMEHTOB - OCHOBHOW METO[, 18 1 3 5 9
MPOYHOCTHOr0 MOJE/IMPOBaHNA B CTPOUTENLCTBE
5 Pasfen 2. PacyeT guHamMnM4ecKol MOAENN COOPYXXEHUS B 18 1 3 8 ;
NPoeKTUPOBOYHOM nakeTe SCAD Ha rapMOHUYECKOe BO3/eNCTBME
3 Pa3gen 3. PacyeT guHamMn4ecKor MOAENU COOPYXXeHUS B 26 1 5 8 16
maTtemaTnyeckom nakete Mathcad Ha rapmMoHMYeCcKoe BO3AeNCTBME JK3ameH
4 Pasgen 4. MogenvpoBaHue celMMmkn. dypbe aHaIn3 Cerncmorpamm o8 1 5 6 20
3eMNeTPSCEHNI
Pa3gen 5. MogenvpoBaHue CelCMMUYECKNX KONiebaHuin COOPYXXeHNS B
5 26 1 2 8 16
npoekTnpoBoYHoM nakete SCAD
Pasgen 6. MogennpoBaHme CEMCMUYECKMX KONebaHWIA COOPYXKEeHNS B
6 28 1 2 6 20
maTemaTtumyeckom nakete Mathcad
NToro: 144 14 42 88



5.1.2. 3aoyHas opma 0by4yeHuUs

© PacnpegeneHue
T TPYyAOeMKOCTM pa3gena (B dopma
Ne Pasfen auCcuUnn/vHbl. § 5 g yacax) no Tnam y4ebHbIX TeKyLLlero
q /|_'| (no cemecTpam) i % 2 3aHATUI 1 paboTbl KOHTPO/IA U
°c& § o6yyaroLmxcs MPOMEXYTOUHO
8 KOHTaKTHas Cp  aTTecTayum
m n a3
1 2 3 4 5 7 9 1 12
1 Pasgen 1L MeTof KOHEYHbIX 3/IEMEHTOB - OCHOBHOWN METOA, 18 1 3 4 ) 1
NPOYHOCTHOr0 MOZENMPOBAHWNSA B CTPOUTENLCTBE
Pa3fen 2. PacyeT AgyHamMMYeCKO MOAENN COOPYXXEeHUS B
2 npoekTupoBoYHOM nakete SCAD Ha rapMOHUYeCcKoe 18 1 3 4 1
BO3/elCTBME
Pasgen 3. PacyeT guHamMn4ecKor MOAENM COOPYXXEHUS B KoHTposbHas
3  maremartmyeckom nakete Mathcad Ha rapmoHun4eckoe 26 2 2 2 22 paboTa.
BO3/eNncTBme 3K3amMeH
4 Pag,qen 4. MopenvnpoBaHue cgl‘/iMMKM. dypbe aHaN3 o8 2 5 2 2
ceilcmorpaMm 3eMneTpsCEHMI
5 Pa3gen 5. MogenupoBaHue CeMCcCMUYECKUX KonebaHui 2% 5 1 5 23
COOPY>KEHMA B NPOEKTUPOBOYHOM nakeTe SCAD
5 Pasgen 6. MogennpoBaHue CEMCMUYECKMX KONebaHWi o8 9 1 9 ) o5
COOPY)XeHUs B MaTemMaTmyeckom nakete Mathcad
WToro: 144 12 16 116



5.2.  CofepxaHuve gUCuUMnInHbl , CTPYKTYPUPOBaHHOE Mo pasgenam
5.2.1. CoaeprkaHune NeKLUMOHHbIX 3aHATUI

HanmeHoBaHue
Cogep>xxaHue
pasgena
ANCLUUNTNHBI
2 3
Pasgen 1 MeTtog O630p UMeIOLLEd B MHTEpPHETE NUTepaTypbl No peanusaumm metoma
KOHEYHbIX 3/1eMEHTOB - KOHEYHbIX 3/IEMEHTOB B MaTeMaTuyeckoM nakete Matkag. Metog
OCHOBHOVA METO[, KOHEeYHbIX 3/1EMEHTOB ans peLleHns 06bIKHOBEHHbIX
NPOYHOCTHOIO auddepeHUManbHbIX ypaBHeHUA. TpobHble (yHKUMKU. CKOpOCTb
MOLEeNNpPoBaHus B CXO4MMOCTU MeTOAa KOHEeYHbIX 3/IEMEHTOB A4N151 3afa4 CTPOUTE/NbHON
CTPOUTENbCTBE MexaHuku. [perMyLlecTBO  MatemaTuyeckoro mnaketa Matchad
nepes Apyrumum MateMaTUyecKMMW TMNakeTamu AN peanusauuu
MeTO/a KOHEYHbIX 3/1eMEHTOB
Pasgen 2. Pacuet
< MeToguka pacyeTa AMHAMUKW COOPYXEHWUA HA WHXXEHEPHOM MakeTe
LMHaMUYeCKoW mozenu o
SCAD Ha rapmoHMYecKoe BHelLHee Bo3feicTeme. [Ba cnocoba
COOpPYXeHUs

3afaHusA macc B nakete SCAD.

NMPOEKTUPOBOYHOM  MNakeTe
OcopMneHne oTyeTa No  TpeboBaHMAM COrNacHO HOPMAaTWUBHbLIM

SCAD Ha rapmoHuyeckoe

. [LOKyMeHTam
BO3feincTeume
Pasgen 3. PacueT MaTemaTuyeckoe MofenvpoBaHMe AMHaMUKKM B nakeTe Mathcad ¢
OUHAMUYECKO MOZENN NOMOLLbI0  cUCTEM  AudepeHUnanbHbIX — YpaBHEHWIA  BTOPOro
COOpY>KEHUA B nopsgka. Bbibop Mogenu pacueta. BO3MOXHOCTM U cpaBHEHUe
mMaTeMaTU4YeckoM  MNakeTe BCTPOeHHbIX (pyHKuUuiA MaTtkaga Odesolve n Rkfixed ans peweHus
Martkag Ha rapmMoHWYeCcKoe CUCTEM angepeHLnanbHbIX YPaBHEHWIA. N3yyeHune
BO3felicTBUE BbIYNCANTENbHbIX MOLLHOCTE/ 3TUX ONepatopoB ANs  peLleHus
60NbWNX  CUCTEM, COCTOSILUMX U3 COTEH AnddepeHUnanbHbIX
YPaBHEHUIA.

CpaBHeHMe pe3ynbTaToB MpocyeTa MOLENM B MaTeMaTMYeCKOM
nakete Mathcad n npoekTupoBoyHom nakete SCAD.
OdtopmeHne oTyeTa Mo TpeboBaHMSAM COracHO HOPMATUBHLIM
[LOKYMeHTam

Pasgen 4. MogenupoBaHue O630p nuTepaTypbl MO MOAEMPOBAHUIO CeliCMUKK. WHTeprnonsuns

ceiMmkn. ®dypbe aHanM3 celicMOrpaMM C MOMOLLLIO Ky6uueckoro cnnaiHa Matkaga - cspline.

ceiicMOrpaMm PasnoXxxeHne oLN(PPOBAHHON W CrIAXKEHHOI CeACMMYECKO BOMHbI MO

3eMNeTpsACeHN yacToTam ¢ nomouwblo dypbe aHanuza. CpaBHeHue psga Pypbe u
nHTerpana dypbe B 3afadve PasnoXeHUs CENCMUYECKOro KonebaHus
no 4YactoTam. Heo6XOAMMOCTb WCKYCCTBEHHOTO MOZAE/MPOBaHMS
ceiicMUYecKnX BOSIH. CpaBHUTE/bHbIA aHa/IM3  aKceneporpaMmbl,
BE/IOCMTPaMMbl, celicMorpaMmbl 3eMIETPACEHNIA.
MpoaomKNTENBHOCTb ceicMmnyeckux  KonebaHmin.  CKOpOCTb
CeiiCMMNYECKOI BOMTHbI B PasfMUHbIX Cpeaax.

Pasgen 5. MogenupoBaHue O630p MMEIOLLMXCA B UHTEPHETE MPUMEPOB CEMCMUYECKUX PacyeToB
ceicmmyecknx KonebaHuii nakete SCAD. Bbibop mogenu pacyeta. CeilcMUYeCcKuin pacuyet
COOpY>KeHUA B COOPY)XeHUs Ha UHXeHepHoM nakeTe SCAD .
MPOEeKTMPOBOYHOM nakeTe OdopmneHme oT4yeToB naketa SCAD no Tpe6oBaHusim CHMMOB
SCAD Poccuw.
Ceiicmnyeckunini pacyet naketa SCAD no Hopmam pecny6ianku
KasaxcTaH.
CeliCMWYECKMIA pacyeT MO 3afaHHbIM B MakeTe ceiAcmorpamMmam u
otopMneHue pacyeTa rno TpebosaHUAM CHUMOB.
B0o3MOXHOCTb  BBOjA ceiicmMorpamMmm  Ni06GbIX  MU3BECTHbIX
3eMmneTpsaceHniA u npocyeT B nakete SCAD ¢ odopmneHue
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pe3ynbtatoB OgopmieHMe  oTyeTa Mo TpebOBaHUSM COMMacHO
HOPMATMBHbIM [JOKYMEHTaM

Pasgen 6. MopgenmpoBaHne MaTemaTuyeckoe MOJeNmpoBaHue ceiicCMUYecKUX  KonebaHwmit
ceiCMUYECKUX  KOnebaHUii COOPYXKeHNs C MOMOLLbIO cucTeM AuddepeHLnanbHbIX YpaBHEHWA.
COOpPYXeHMA BBBog B Mogens ceiicMOrpaMM  M3BECTHbIX 3eM/IeTPACEHNA.
mMaTemMaTU4ecKoM  nakeTe VIHTepnonsuuWs CceicmMorpamm € MOMOLLbI0 Ky6UYeCKux CrniaiHoB
Martkag Martkag - cspline.
M3yyeHne C MOMOLLbI MaTemMaTM4Yeckoi MOAEeNM pe3oHaHca, Kak
OJHOr0 13 NPUYNH paspyLLEHNS COOPYXKEHUA NPU 3eMNETPACEHUN.
OdopmneHne oTyeTa MO TPebGOBaHWAM COM/TACHO HOPMATUBHbIM
[LOKYMeHTam

5.2.2. CopepxxaHue nabopaTopHbIX 3aHATUIM

HanmeHoBaHue pasgena

Copgep>xaHue
ANCUNNINHBI
2 3

Pasgen 1 Metof KOHeuHbIx JlabopaTopHas pa6ota Nel: «MeToj KOHEYHbIX 3/1EMEHTOBY.
3/IEMEHTOB -  OCHOBHOi PelleHMe MeTOAOM KOHEYHbIX 3/M1EMEHTOB AudepeHLnanbHbIX
MeToz MPOYHOCTHOrO YPaBHEHUA CTPOWTENbHOW MEXaHWKM B MaTeMaTUYeCKOM MakeTe
MOLENNPOBaHWs B MaTkag,. MocTpoeHne KOHeYHbIX 3/1EMEHTOB U UX rpaiMKoB B NakeTe
CTPOUTENbLCTBE Martkag. OueHKa TOYHOCTU peLleHus.

Pasgen 2. PacueT JlabopaTtopHas pa6oTa No2: «PacuyeT AMHAMUKMA MOAENN COOPYXKEHUS
OUHAMUYECKO MOZenn B MHXXeHepHOM nakeTe SCAD Ha rapmMOHWYECKOe BO3AeiCTBMEN
COOpPYXeHUs B MeToguka pacyeta AMHaMWUKN COOPY>KEHUSA Ha WHXEHEPHOM NakeTe

MpoekTMpoBoYyHOM mnakete SCAD Ha rapMOHMYecKoe BHellHee Bo3feicTBue. [Ba cnocoba
SCAD Ha rapMoHu4yeckoe 3afaHus macc B nakete SCAD.

BO3elicTBME OdopmnieHne oTyeTa No  TPebGOBAHUAM COrNACHO HOPMATUBHBIM
[LLOKYMEHTaMm.

Pasgen 3. Pacuet /labopaTopHasa pa6ota Ne3: «PacyeT AMHAMMKM MaTemMaTMyecKoit

LMHaMUYecKow MOZENN MOJENN COOPYXeHUA B MaTeMaTM4eCcKoM nakete MaTtkag Ha

COOpPYXeHus B rapMOHMYECKOe BO3JeiCTBME

mMaTeMaTMyecKkoM  nakeTe Bbi6op mogenu pacyeta. CpaBHeHME pe3y/bTaTOB NpocyeTa MOAenm
MaTKaj Ha rapMOHMYeckoe B MaTemaTuyeckom nakeTe Mathcad M MpoeKTMPOBOYHOM MakeTe
BO3[eicTBME SCAD.
OcopmneHne oT4yeTa MO TPebGOBAHMAM COrMacHO HOPMATWBHbLIM
AOKYMeHTaMm

Pasgen 4. MogenuposaHue JlabopaTopHas pa6oTa Ned: « @dypbe aHanM3 ceincmorpamm

ceiMMKN. ®Dypbe aHanM3 3eMIeTPACEHUN».

ceiicMorpaMm WHTepnonaums ceiicMorpamMmm  3eMJIeTpsiceHuiA.  PasnoxxeHue

3eMNeTPACEeHNI MHTEPNONNPOBAHHOW CecMorpamMmmbl B pPsiA MM UHTerpan ®ypebe.
OnpegeneHre rnaBHbIX FAPMOHNK CEACMOrpaMm 3eMeTPSICEHNA.

Pasgen 5. MogenunpoBaHue JlabopaTopHas pabota Ne5:«CeliCMUYECKUIA pacyeT COOPY>KEHUS Ha
ceificMMYeckuX KonebaHWii MHXeHepHOM nakete SCAD».

COOPY>XeHUs B 1) Ceiicmuyeckuin pacyet naketa SCAD N0 CTpouUTeNbHbIM
MPOEKTUPOBOYHOM  MaKeTe HOpMaMm.
SCAD 2) CeicMnyeckuin  pacueT no 3afaHHbIM B  NakeTe
ceiicMorpaMmam.
3) OdopmneHne oTyeTa no TpeboBaHMAM  COrnacHo

HOPMaTMBHbIM JOKYMEHTaM

Pasgen 6. MogenunpoBaHue flabopaTopHas paboTa Ne6: «CelcMuyecKuii pacyeT COOPYXEHUS B
ceificMMYecKUX KonebaHWii MaTemMaTMyeCKOM nakeTe MaTkag no ceiicMorpammams.
COOpPYXeHus B 1) Bbibop mogenn n meToga pacyeta.
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MaTeMaTUYeCKOM  MakeTe 2) CpaBHeHue pe3ynbTaToB CeiCMMYECKMX  pacyeToB

MaTkag MaTeMaTM4YecKoro naketa Matkag W CTPOUTENbHOIO
komnnekca SCAD
3) OdopmneHne oTyeTa no TpeboBaHMAM  COrnacHo

HOPMaTUBHbIM AOKYMEHTaM

5.2.3. CopepxaHue npakKTUYeCKnX 3aHATUN

Y4ebHbIM NIaHOM He NpeayCMOTPEHb!.

5.2.4. MepeyeHb yuebHO-METOANYECKOro 06ecreveHUss AN CaMOCTOSITE/IbHOM

paboTbl 06yYatoLUMXCA MO AUCLUMNINHE

OuyHas (opma 06yUeHs

YyebHo-
HanmeHoBaHue pasfena
CopepxxaHue MeTOANYECKOe
ANCLUNTNHBI
obecrieyeHue
2 3 4
Pasgen 1 MeTof KOHEYHbIX
3NIEMEHTOB -  OCHOBHOW [MogroToBka K na6opaTopHoii pa6oTe Nel: [11, 121, [41, [6]
mMeToa MPOYHOCTHOIO «MeTof KOHEeYHbIX 3nemMeHTOB». [logrotoBka Kk ' - -0 b
MOJeNMpoBaHus B 5K3aMeHY 8]
CTPOUTENbLCTBE
Pasgen 2. Pacuet
< [MogrotoBka K 3K3aMeHy Mo Teme: «Pacyet
LMHaMUYecKow mozenu
AVHaMMKKN coopyXeHus Ha nakete SCAD  Ha
COOPYXKEHNS y [2], [31.[5],
rapMOHMYECKOe BO3LENCTBUEX.
NMPOEKTMPOBOYHOM  MaKeTe [6-7]

OdopmneHne oTyeta No TpebOBaHMAM COrIaCHO
SCAD Ha rapmoHuYeckoe (bop P
HOPMATUBHbIM JOKYMEHTaM

BO3[eicTBME

Pasgen 3. Pacuert Noarotoska K 3K3ameHy no TEMeE:
OUHAMUYECKO mogenn «MartemaTnyeckoe MOJENNPOBaHWe [AMHAMUKW Ha
COOPYXXeHUS B rapMOHMYecKoe Bo3feiicTBMe B nakeTe Mathcad».

mMaTematuyeckom  nakete OgopmieHWe oT4yeTa MO TPeGOBaHWSM COrlacHO [11. 3. [
MaTkaf Ha rapmMOHMYeCKOe HOPMAaTWMBHbIM JOKYMEHTaM.
BO3JeicTBME

Pasgen 4. MogenuposaHue MoAroToBka K nabopaTopHoi pabote Ned: «Pypbe

celiMukn.  dypbe aHaM3 aHanu3 CcencMorpamm 3emMneTpsCeHnn. 21, [4]. [6-7]
celicMorpamm MoAroTOBKa K 3K3aMeHY P
3eMNeTPACEeHNI

Pasgen 5. MogenuposaHue MNogrotoeka K  nabopaTopHoit  paboTe  Neb:
ceiicMuyeckux  KonebaHuin «CeliCMUYECKNIA pacuer COOpYXeHus Ha

COOpY>KeHUs B UHXXeHepHOM nakete SCAD».
NMPOEKTUPOBOYHOM  MakeTe OdopmneHne oT4yeTa Mo TpebOBaHWAM COrnacHo [1]. 121, (3], [4]
SCAD HOPMATUBHbLIM  [JOKYMEHTaM. MoarotoBka K
3K3aMeHy
Pasgen 6. MopgenuposaHue MNogrotoBka K  nabopaTopHoit  paboTe  Ne6:
ceiicMuyeckux  KonebaHuin «CeliCMUYECKNIA pacuet COOpPYXeHus B
COOPY>KEHUA B MaTtemaTuyecKom nakerte Martkag no
mMaTemMaTU4ecKoM  MakeTe celicMorpammamy. [4] 5], [6-7]
Martkag OdopmneHne otyeTa No TpeboBaHWAM COrnacHoO
HOpPMaTMBHbIM  JOKyMeHTaMm.  [1ofArotoBka K
3K3aMeHy
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3aouHas popma oOydeHust

HaumenoBanue YuedHo-
Ne | pasgesia AMCHHIUIHHBI Coaep:xranne METOAHYECKOe
o0ecreueHne
Paznen 1. Meron
KOHCUHBIX 3JICMCHTOB — .
N IMoaroroska k nadoparopHoii padore Nel:
OCHOBHOU METO/ [11, [2], [3]. [6],
1 «MeTo1 KOHEUHBIX DJICMCHTOB) .
MMPOYHOCTHOTO [8]
IMoaroToBka k 3K3aMCHY.
MOJICTUPOBAHUS B
CTPOUTECIBCTBE
Paznen 2. Pacuer
. IMoaroroBka k osk3ameHy 1o Tteme: «Pacuer
JUHAMHYCCKOW — MOJCIH
JuHaMuKd coopyxenns B makete SCAD  Ha
COOPYKECHUS B .
rapMOHUYECKOE BHEIIHEE BO3ACUCTBUEY. [11, [31.[5],
2 | MPOCKTHPOBOUHOM Odopmnenue otuera Mo TPSOOBAHHUSIM COTJIACHO [6-7]
MAKETC SCAD Ha p p
HOPMATHBHBIM JTOKYMCHTAM.
rapPMOHHYECKOS
BO3ACUCTBUE
Paznen 3. Pacuer
. IMoaroroBka k 3x3amMeHy 1o Teme: «MaTeMaTHISCKOS
JUHAMHYCCKOW — MOJCIH
MOJCIUPOBAHUE JAWHAMHKA HAa TAPMOHHYCCKOC
COOPYKEHUS B .
BHCIIHEE Bo3AcHcTBHE B akeTe Mathcad».
3 |maTremMaTHYeCKOM MakKeTe 21, [3], [4]. [6]
OdopmicHne ortueta Mo TPeOOBAHUAM COTTIACHO
Markan Ha
HOPMATHBHBIM JTOKYMCHTAM.
rapPMOHHYECKOS
BO3ACUCTBUE
Paznen 4.
MopaenupoBanue IMoaroroBka k nadoparopHoii padore Ned: «Dypee [11. 121, 131, [4]
4 |ceiimuxu. @ypre aHAMM3 |aHANIN3 CEHCMOTPaMM 3EMIIETPSICEHUI. ’ [ 6’ 7 TR
ceficMorpamMm IMoaroroBka k sK3aMeHY.
3EMIICTPSICEHUN
Pazxen 5.|logroroBka &k  mabopaTtopHoii  pabore  No5:
Mogpennposanane «CelicMmyeckui pacuer COOPYKEHH Ha
5 CEHCMHUIECKIX nHxeHepHoM nakere SCAD». 31, [4] [5]. [6]
konebanuii coopyskenus | OdopmcHue oTueTa MO TpeOOBAHUSIM ’ ’
B MPOSKTUPOBOYHOM | COTIACHOHOPMATHUBHBIM JOKYMCHTAM. BrimoaHeHMe
nakere SCAD KOHTpobHOM padotsl. [loaroroBka k sK3aMeHy.
Pazzen 6.|ITogroroBka k  maGopatopHoii  pabore  Ne6:
Mopennposanne «CeticMmaeckuit pacuer COOPYKEHH B
CCHCMHUUECKUX MaTeMaTHYCCKOM MAKeTe Martkazg 1o [11. 121, [5]
6 |xomebaHHIl COOPYKEHHS | CCHCMOrpaMMaMm». ’[ 6 7’] ’
B MaTeMatundeckoM | OGopMiIeHHE  OT4YeTa  COMVIACHO  HOPMATHUBHBIM

nakere Matkan

JOKYMEHTaM. BBINOIHCHUE KOHTPOJIBHOH PabOTHI.
IMoaroroeka k 3K3aMEcHY.

5.2.5. Tembl KOHTPOJIBHBIX padoT
3aounas ¢popma obyueHust: «MoaenupoBaHue CEHCMUIECKUX KOJIeOaHUH COOPYIKEHUS

5.2.6. Tembl KypcoBbIX NPOEKTOB/ KYPCOBBIX padoT
Y4eOHBIM MJIAHOM HE MPENYCMOTPEHBI.
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6. MeToauueckue yKa3aHus 1Jis1 00yUAIIINXCS N0 OCBOCHUIO THCIHIINHBI

Opraﬂmaunﬂ AECATEJIbHOCTH CTYACHTA

Jlexuns
B xoxe meKUMOHHBIX 3aHATHH HEOOXOAMMO BECTH KOHCICKTHUPOBAHHE YYCOHOrO MaTepHaa,

oOpaiaTe BHUMAHHC HA KATCrOpuH, (POPMYTHPOBKH, PACKPHIBAIIINC COACPKAHUC TEX WIH HHBIX
SIBJICHUH W MPOLISCCOB, HAYYHBIC BBIBOABI M MPAKTHYCCKUC pexoMeHaaruu. HeoOxoaumo 3amaBaTh
MPENOAABATEN0 YTOUHAIOIINUE BOIPOCHI € LENbIO YACHEHUS TEOPETUUECKUX MOJ0XKEHUN, pa3pellcHUs
criopHbix curyarmii. LlenecooOpasHo aopabarsiBaTh CBOH KOHCICKT JICK-IIMHM, JACNAas B HEM
COOTBETCTBYIOILIME  3alUCH U3  JUTEpaTypel, PEKOMEHAOBAHHOM  MpenojaBa-Te€IeM U

MPEAYCMOTPEHHOM y4eOHOM MPOrpaMMou.

IIpakTHYecKOe 3aHsITHE
Pabora ¢ kOHCHEKTOM JEKIUH, MOATOTOBKA OTBETOB K KOHTPOIBHBIM BOMPOCAM, HPOCMOT)

pekoMeHayemor nurepatypbl. Ocoboe BHHMaHHE NPU 3TOM HEOOXOOMMO OOpaTHTh Ha CONCPIKAHMC

OCHOBHBIX TIOJIOKCHUUM U BBIBOJOB, OOBSCHCHHC SIBJCHHUH H (DAKTOB, VACHCHHC MPAKTUYICCKOTO
BOmpocoB. Pemenne  pacueTHO-rpadIecKux

OPUJIOKCHUS. PAcCMAaTPUBAEMBIX  TEOPETHUECKUX
3aJaHHM, PEelICHUE 3aJa4 MO aarOpuTMy H Ap.

JlaGopaTopHoe 3aHSITHE
Pabota B cOOTBETCTBHHU C METOAMYECCKUMH YKa3aHUs MO BBINOIHCHHUIO Ja0OPaTOPHBIX pabor.

CamocTosiTeibHASL padoTa
CamocrostenpHas paboTa CTYACHTA HAJA YCBOSCHHEM y4eOHOro marepuajia 1o yueOHOH

JUCIUIUTMHE MOKET BBIMOJNHATBCS B MOMCIICHUSX IS CAMOCTOSTCIBHOM padOThl, a TaKkKe B
pomamHuX yenoBusax. CoaeprkaHue CaMOCTOATETBHOH paboOThl CTYACHTA ONPEACTACTCS YIeOHOU
OPOrpaMMOM  TUCHUILIMHEL, MCTOTWYCCKUMU  MATCpHAIAMH, 33aJaHUSIMH W VKa3aHUSIMH

NPENOAABATEIS.
CamocTtosrenbHas padoTa B ayAUTOPHOE BPEMS MOKET BKIIFOUATb:

KOHCIICKTHUPOBAHUE (COCTABICHUE TE3UCOB) JICKLIH;

PaboTy CO CHPABOYHOMN M METOAMUCCKOU JTUTSPATYPOH;

Y4aCTHE B TECTUPOBAHUU.

CamocTtosrenbpHas padoTa BO BHCAYAUTOPHOE BPEMSI MOXKET COCTOSATD U3
HNOBTOPEHUE JCKIUOHHOIO MAaTEPHAIIA,

H3YUCHHS YIeOHOU U HAYIHOW JTHTEPATYPHI;

MOJATOTOBKH K NTaOOPaTOPHBIM 3aHATHAM;

MOIrOTOBKA K KOHTPOIBHOH padoTe.

KontpojbHas padora

[TeopeTHueckas W NPaKTHYECKAs YACTH KOHTPOIBHOH paboThl BHIIONHSIOTCS [0 YCTAHOBICHHBIM TEMaM
(BapuaHTaM) C HCIONB30BAHHEM MPAKTHICCKUX MATCPHATIOB, MOMYICHHEIX HA Ta00OPaTOPHBIX 3aHATHIX.
K kaxcmoli TeMe KOHTPOIBHOM PabOTEl PEKOMEHAYETCS MPUMEPHBIN IIEPEICHb OCHOBHBIX BOIPOCOB,
crrcok HeoOxoanmon uteparypsl. HeoOxoaumMo H3yauTs auteparypy, peKOMEHIYEMYIO AT
BBITIOTHEHHSI KOHTPOIBHOH pabotsl. UToGs1

[OTHEE PACKPBITh TEMY, CICAYET UCIOIb30BATh AOMOTHUTCIBHBIC HCTOYHUKH H MATCPUAIEL.
MHECTPYKIUS IO BBHIIOTHCHUIO KOHTPOJIBHON PabOThl HAXOANUTCS B METOAUYCCKHX MAaTEpUaiax o

T CITATIITHHE.

IoaroToBKAa K 3K3aMEHY

HO,Z[I‘OTOBKa CTYACHTOB K 3K3aMCHY BKIIHOYACT TPU CTAAUU:
—  CaMoCTOSITCIbHAS Pad0oTa B TCUCHHUE YICOHOTO CEMECTPA,
— HCINOCPCACTBCHHAA MOATOTOBKA B JHU, NPCALICCTBYIOIMNUC SK3aMCHY
— TOArOTOBKA K OTBETY HA BOMPOCH, COACPIKAINUCCS B OHICTE.

7. OOpa3oBaTejibHbIE TEXHOJOTHH
Hepequb O6pa30BaTeJ'IbeIX TeXHOHOFI/IfI, HUCIMOJIB3YEMbIX IIPU U3YUCHUU OUCIUILIIUHBIL.

TpaanunoHHble 00pa3oBaTebHbIE TEXHOJIOTHH.
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OucumnnmHa «MaTemaTuUyeckoe MOZEeNnpoBaHue» MNPOBOAUTCA C  UCMONb30BaHVEM
TPaAMUMOHHBLIX — 00pa3oBaTeflbHbIX  TEXHOMOMMIA  OPUEHTUPYIOLWMXCA Ha  OpraHu3auuio
obpa3oBaTefibHOr0  npouecca,  Npeanofiaratollyo  MPAMYH0  TPaHCAALMIO  3HaHUWA  OT
npenogaearens K CTyfeHTy (NPenmyLleCTBEHHO Ha OCHOBE OOBLACHUTEIbHO-WUTKOCTPATUBHBIX
MEeTOA0B 00y4eHus), yyebHas [esaTelbHOCTb CTY[EeHTa HOCUT B TaKUX YC/IOBUSIX, Kak Mpaswuno,
PENPOAYKTUBHBIA XapakTep. POpMbl YUYeOHbIX 3aHATUIA C MCMOMb30BaHNEM TPAAULMOHHBIX
TEXHO/IOMMIA:

Nekums - nocnepoBate/lbHOE W3/I0XKEHWe MaTepuana B AUCUMM/IMHAPHOM  /IOTUKE,
OCYLLLECTB/ISEMOE MPEVMYLLECTBEHHO BepbaibHbIMU CpeAcTBaMU (MOHOMON NpenojasaTens).

NabopatopHble 3aHATUA - opraHu3auus  y4debHoM paboTbl €  UMDPOBLIMA 1”1
NH(OPMALMOHHBIMU MOAENAMU, 3KCreprMeHTabHas paboTta ¢ UHPOPMALNOHHLIMU MOAENAMU
peasibHbIX 0OBLEKTOB.

VIHTepaKTUBHbIE TEXHO/IOTUN.

Mo amcumnnnHe «MartemaTyecKoe MOZENMPOBaHME» NEKUNOHHbIE 3aHATUA MPOBOAATCA
C UCNOMb30BaHMEM CeAyHLWMNX NHTEPAKTUBHBIX TEXHOIOMMIA:

Nekumna-Bm3yannsaums - NpefcTaBaseT cob0i BU3yanbHy0 (hopMy nogayv NEKUMOHHOrO
matepuana cpeacteamm TCO vnv ayanoBUAEOTEXHUKN (BUAEO-NEKUMS). YTeHVe Takon nekumm
CBOAUTCA K pa3BepHYTOMY WM KPaTKOMY KOMMEHTMPOBAHMIO MPOCMAaTPUBAEMbIX BU3YasibHbIX
matepuanoB (B BuAe CXeM, Tabnuy, rpados, rpadukos, Mogenen). Jlekums-sudyanmsaums
nomoraeT CcTyfeHTaM Mpeo6pa3oBbiBaTb NEKUMOHHbLIA MaTepuan B BU3yaslbHYHO (DOpMY, 4TO
CNoco6CTBYET (POPMUPOBAHNIO Y HUX NMPOMECCMOHAILHOIO MBbILLIEHNS 32 CHET cUCTemaTmnsalum
W BblfjeNleHns Hanbosee 3Ha4YMMbIX, CYLLECTBEHHbIX 3/IEMEHTOB.

Nekums obpaTHOM CBA3N (NeKUMs-AUCKyceus). TakoW TWUM NeKuMi paccumtaH Ha
CTUMYNMPOBaHME O6YyYaroLWMXCA K MOCTOSHHOMY PacCYy)XXAEHUIO, W3N0XEHUO COBCTBEHHOIA
TOUKM 3peHns. B KOHLe Nekuum NpoBoAUTCA NoABeAeHNe UTOrOB, Pe3OMUPOBAHME CKa3aHHOTO.

Mo pgucuunavHe «MaremaTMyeckoe MOAeNMpoBaHMe»  nabopaTopHble  3aHATUA
NPOBOAATCS C MCNO/Mb30BaHWEM CNEAYHOLLMX UHTEPAKTUBHBIX TEXHOIOMMIA:

PaboTa B Ma/lbIX rpynnax - 370 OfHa M3 CambIX MOMYAPHbIX CTpaTernii, Tak kKak oHa
flaeT BceM obyuvarowmmca (B TOM 4uC/ie U CTECHUTENIbHbIM) BO3MOXHOCTb Y4acTBOBaTb B
paboTe, MPaKTUKOBAaTb HaBbIKW COTPYAHUYECTBA, MEX/IMYHOCTHOrO OOLLEHUS (B 4acTHOCTW,
YMeHMe aKTMBHO CNywaTb, BblpabaTbiBaTb 06Liee MHeHWe, paspellaTb BO3HMKatoLme
pasHornacus). Bce aTo 4acTo ObIBaET HEBO3MOXHO B 60/1bLLOM KOJINIEKTYBE.

8. YuebHO-MeTOANYECKOE N MH(OPMALMOHHOE 0becnedeHme ANCUNNINHDI

8.1. MepeyeHb OCHOBHOM W [OMOMHUTENBHOM y4ebHON NnTepaTypbl, HeobXoaUMOW ANs
OCBOEHUSA AUCLMUMNNHDI

a) OCHOBHas yuebHasA nMTepaTypa:

1 Makapos E.I". IHXXeHepHble pacyeTbl B Matchad. 3patenscteo Mocksa: MNMutep, 2005. -
448 c.

2. [Jaxko MN.E. Bbiclwasa matemaTvika B ynpaxHeHnax 1 3agadax. B 2-x u. Y. 2./MN.E. JaHko,
A.l". Monos. - Mockea: Mup 1 o6pasosaHue, 2015.- 388c.

3. OpexoB B.B. MeToanka pacyeToB MHOrogasHblX, HEMHENHO AethopMUpyemMbiX
FPYHTOBbIX OCHOBaHW NPU CTaTUYECKUX W CENCMUYECKUX BO3AENCTBUAX [DNEKTPOHHbIA
pecypc]: y4vebHoe nocobue/ OpexoB B.B.— 3nekTpoH. TeKcToBble AaHHble.— MOCKBa:
MOCKOBCKWUIA rOCYAapCTBEHHbIA CTPOUTENbHbIM YHMBepcuTeT, 3BC ACB, 2010.— 80 c.—
Pexxkum pgoctyna: http://www.iprbookshop.ru/16375.html. — 36C «IPRbooks»

6) JoNONHUTENbHasA y4ebHan nuTepaTypa:

4. OaHko TM.E. Bbiclwaa mMaTemaTvika B ynpaxHeHusx n 3agadax. B 2-x u. Y. I. / TL.E. [JaHKo,
T.4. KoxeBHukoBa, C. IN. OaHko. - Mockea: Mup n O6pasosaHue, 2015.- 448c.

B) nepeyeHb y4ebHO-MeTOANYECKOro 06ecneyveHns:
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6. Akcybaes K.[. Martematnyeckoe MoAennpoBaHue CEMCMUKN COOPYXKeHWI B NakeTe Mathcad.
MeToanueckme ykasaHus Ons  nabopaTtopHbIX  pabor.  AFACY, 2019, - 22
http://moodle.aucu.ru

7. fkcy6ae K.[. MopgenupoBaHue CENCMUKM COOpy>XeHuin B nakete SCAD. MeTtogunueckume
yKazaHus 418 camocTonTe/IbHbIX paboT. AFACY, 2019, - 27 c. http://moodle.aucu.ru

r) nepeveHb OHNANH KypCOB:

8. «UncneHHble MeTOAbI PeLeHNs 3a4a4 MaTemMaTnyeCcKon PU3NKm»
https://www.intuit.ru/studies/courses/1170/213/info

8.2.  lepeuyeHb HEOBGXOAMMOrO JINLIEH3VOHHOIO U CBOBOAHO PACcMPOCTPAHAEMOro
NPOrpaMMHOro o6ecrieyeHunsi, B TOM YMC/le 0TEUYECTBEHHOIO NMPOM3BO/ACTBA, MCMO/b3yeMOro
NPV OCYLLLECTBEHNM 06pa30BaTeIbHOIO NPOLLECca Mo ANCLUM/INHE

7-Zip

Office 365 Al

Adobe Acrobat Reader DC

Internet Exploler

Apache Open Office

Google Chrome.

VLC media player

Kaspersky Endpoint Security.

Office Pro Plus Russian OLPNL Academic Edition

Mathcad Prime Express 3.0.

KOMIMAC-3b V16 n V17.

«Akagemnk Cet» (B coctaBe «JIMPA-CAIP 2019 PRO», «MOHOMAX-CATIP 2019
PRO», «QKCIPI 2019»).

SCADAMA.

Autodesk Autocad 2020, Autodesk Revit 2020, Autodesk 3dsMax 2020.

8.3.  llepeyeHb COBPEMEHHbIX  MPOJecCMOHa/IbHbIX  6a3  fJaHHbIX U
NH(OPMALMOHHbIX CMPaBOYHbIX CUCTEM, [AOCTYMHbIX 06yYalowMMcs NPy OCBOEHUU
AVCLMNNNHBI

1 OnekTpoOHHas MH(OpMaLMOHHO-06pa3oBaTeibHas cpefa YHBepeuTeTa:
(http://edu.aucu.ru, http://moodle.aucu.ru).

2. DNeKTPOHHO-6MBMOTEYHAs CUCTEMA «Y HUBEPCUTETCKAs GUOINOTEKa»

(https://biblioclub.ru/).

ANeKTPOHHO-6MbMoTeuHas cuctema «IPRbooks» (www.iprbookshop.ru).

HayuHas anektpoHHasa 6ubnnoteka (http://wwwe.elibrary.ru/).

KoHcynbTaHT + (http://www.consultant-urist.ru/).

defiepa/ibHbIA MHCTUTYT NPOMbILLNEHHON cobcTBeHHOCTU (https://wwwl.fips.ru/).

MateHTHas 6a3a USPTO (https://www.uspto.gov/patents-application-process/search-

patents).

No ok w
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9. OnucaHne MaTepUAJILHO-TEXHHUYECKOI 0a3bl, HEO0OX0AMMOM AJIsl OCYLeCTBJICHHSA
00pa30BaTeIbHOI0 MpoLecca N0 AUCUUIIHHE

Ne HaumeHoBaHue cnielHAJbHBIX OcHameHHOCTb creUAIbHBIX TOMelleHH |
o/m | TOMeILICHHI i MOMeIeHHH A5t U NMOMelleHHil 1JIs1 CAMOCTOSITeTIbHOI
CaAMOCTOSITEILHOH padoThl padoThI
Yuebnast ayuTopust 1uist Aynutopus Ne 209
NPOBENEHUs YUeOHBIX 3aHATHIA Kowmmiext yueOHoM Mebemnn
414056, r. AcTpaxaHs, Komnerotepst — 15 wr.
yn. Tatumesa, 18, CraunoHapHbIN MyJIbTUMEANNHBINA KOMIUIEKT
aynuropust Ne 209, 211 Joctyn x nHPOPMALMOHHO —
TEeJIEKOMMYHUKAaLMOHHOU cetn «HTepHeT
! Aynutopus Ne 211
Kowmriekr yueOHoM Mebenu
KomnbroTeps! — 15 wT.
CraunoHapHbIN MyJIbTUMEANNHBIN KOMIUIEKT
Hoctyn K UH()OPMALIMOHHO -
TEJIEKOMMYHUKALUOHHON cetn «HTepHeT
Ilomelenne nist CaMOCTOSITENBHON Aynutopus Ne 201
paboThI Kowmruiekt yuebHoi mebenu
414056, r. AcTtpaxasb, Y. Komneroreps! — 4 .
Tarumesa, 18, aynutopus Ne 201 Hoctyn k nHGOPMAITHOHHO —
2 TEJIEKOMMYHUKALUOHHON cetn «HTepHeT
414056, r. AcTtpaxasb, Y. Aynutopust Ne 308
Tarumesa, 186, aynuropus Ne 308 | Kommekt yuebHO# Mebenu
Komnbrotepsr — 11 wT.
Joctyn K nHPOPMALMOHHO —
TEJIEKOMMYHUKALUOHHOU ceTH «HTepHeT»

10. OcoGenHocTH opraHu3auuu o0y4eHHsl MO0 AucHUIUVINHe «MaTemaTHueckoe
MOJEJIMPOBAHUE» /JIsl HHBAJIMAOB H JIMI ¢ OrPAHMYEHHBIMH BO3MOKHOCTSIMH 310 POBbS

Jns oOydaromuxcss U3 4YWCia WHBAJIWIOB W JIMI C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU
3I0POBbsl HAa OCHOBAHMM MHUCHbMEHHOTO 3asBJICHHUS JUCHUIUIMHA  «MaTteMaTudeckoe
MOJICIUPOBAHUE» pPeATH3YeTCs C Y4eTOM OCOOEHHOCTEH NCUXO(pU3NYECKOTO Pa3BHUTHS,
WHAVNBUAYAIbHBIX BO3MOJKHOCTEH W COCTOSIHUS 3J0POBbs (fajee — WHANBUIYaJbHBIX
ocobeHHOCTER).

17



JIucT BHeceHHs JONMOJIHEeHUH U H3MEeHeHHH
B pa0o4yio nporpamMmy y4e0HOH JHCHHILIHHBI
«MareMaTHUeCKOEe MOJAEJIUPOBAHUEY

Ha 20 - 20 y4eOHbIH rox

Pabouas nporpamma nepecMoTpeHa Ha 3acenannu kadenpbl «CHCTEMBI aBTOMATH3UPOBAHHOTO
MPOCKTUPOBAHUA U MOACIIUPOBAHUSA»
npoToKoa Ne oT 20 T

3aB. xadenpoit

/ /
YU€Has CTCIICHb, YUICHOC 3BaHUC IIOAIIHCH N.0O. Gamumust
B pabouyro nporpammy BHOCSITCS CIISAYIOIINE H3MEHEHHSI:
1.
2.
3.
4.
5.
CocraBurenu U3MEHEHUH U TOIIOJHEHUIA!
/ /
Yu€Has CTCIICHb, YUICHOC 3BaHUC IIOAITUCH N.0. Gamumusa
/ /
YU€Has CTCIICHb, YUCHOC 3BaHUC IIOAITUCH HN.0O. Gamumust

IIpencenatens Meronuyeckol komMuccuu HampasieHus noarotoku 08.04.01 «CrtpoutenbcTBO»,
HanpaBJIeHHOCTh (podub) «[IpoMBIIIEHHOE U MPaKIAaHCKOE CTPOUTEIBCTBO . IPOSKTHPOBAHHIE)

YU€Has CTCIICHb, YUICHOC 3BaHUC IOAIHNCH N.0. Gamunmusa

« » 20 T.




AHHOTaUuA

K pabouyeri nporpaMmme gucUMNINHbI «MaTeMaTU4ecKoe MOAeNNPOBaHNE»
no HanpasneHuto noarotosku 08.04.01 «CTpoUTeNbLCTBO»,
Hanpas/iIeHHOCTb (NPOpUb)

«["MpOMBILLIEHHOE U TPaXKAaHCKOe CTPOUTENLCTBO: MPOEKTUPOBAHME.

O6LL1as TPYA0EMKOCTb ANCLMNMHBI COCTABNNET 4 3aUeTHbIX eANHWL,
dopmMa NPOMEXYTOUHOW aTTECTALMM: IK3aMEH.

Llenbto yyebHON AncumnInHbl «MaTeMaTMyecKoe MOZeNMpoBaHue» ABNSETCA YriybneHue
YPOBHSI OCBOEHMSI KOMMETEHLMIA 06yuYatoLLMXCs B COOTBETCTBUM C TpeboBaHMAMU DeaepasibHOro
rocyfjapCTBEHHOro 06pa30BaTe/lbHOr0 CTaHAapTa BbICLIEro 06pa3oBaHUA MO HanpaB/eHWIO MOAro-
ToBKwu/creynansHocT 08.04.01 CTpoMTensCTBO.

YuyebHaa gucumnavHa «MaTeMaTtnyeckoe MOLeIMpoBaHme» BXoAUT B bnok 1 «AncumnivHsl
(Moaynun)» yactu, opMUpyeMor yYacTHUKaM 06pa30BaTe/IbHbIX OTHOLLEHWUI (3NEKTUBHbIE AUCLU-
nAvHbl (Mo BblboOpy)). AucumnavHa 6a3mpyeTcs Ha OCHOBaX WH(OPMATUKK, UHXEHEPHOW rpatnkm,
KOMMbIOTEPHOM rpatuKn, apXUTEKTYPbI, CTPOUTENbHBIX KOHCTPYKLMIA, CTPOUTENIbHON MEXaHWKMN.

KpaTkoe cogep>kaHve AUCUMMNHBI:
Pazgen 1. MeTof KOHEeYHbIX 3/IEMEHTOB - OCHOBHOM METOZ NMPOYHOCTHOIO MOAENMPOBaHUS B CTPOU-
TeNbCTBe.
Pa3gen 2. PacueT AMHaMMUYeCKOW MOAENM COOPYXKEHWUS B MPOEKTUPOBOYHOM nakeTe SCAD Ha rap-
MOHMYECKOe BO3LEeNCTBME. TECTbI
Pasgen 3. PacyeT gMHamMMYecKOW MOAENM COOPYXeHUs B MaTeMaTuyeckoM nakete Mathcad Ha rap-
MOHWYeCKOe BO3/eNCTBME.
Pasgen 4. MogennpoBaHue CeiMUKN. Pypbe aHaIn3 CeMcMorpaMm 3eMIeTPSICEHWIA.
Pasgen 5. MogennpoBaHue CeMCMUYECKUX KONebaHWin COOpY>KeHWsi B MPOEKTUPOBOYHOM MakeTe
SCAD.

Pasgen 6. MopaenvpoBaHWe CeVCMUYECKMX KONebGaHWiA COOPYXXEeHWUSI B MaTemMaTUYeCKOM MakeTe
Mathcad.

[ T. B. XomeHko/
n. 0. o.



PELEEH3NA

Ha pabouyyto nporpammy, OLeHOYHble U METOAMYECKME MaTepuasibl MO AUCLUMJINHE
«MaTemMaTunyecKoe MogenIMpoBaHmne»
Ornor BO no HanpasneHuto noarotoskn 08.04.01 «CTpouTeNbLCTBO», HaNpaB/IeHHOCTL (Npo-
Wb) «1POMBILLNEHHOE Y FPaXKAaHCKOe CTPOUTENLCTBO: NPOEKTUPOBaHNE
no nNporpaMmme mMarucTpartypbl

Cepreem AnekcaHapoBuyeM 3axapoBbIM (Jasiee Mo TEKCTY PeLeH3eHT), NpoBefeHa peLeH3uns
paboueli NporpamMMbl, OLEHOYHbLIX ¥ METOAUYECKMX MaTepuasioB no gucumnanHe «MaTtemaTuyeckoe
mogenupoBaHue» ONNMOIM BO no HanpasneHuto noarotosku 08.04.01 «CTponTeNnbCTBO», MO NPO-
rpammMe Maructpatypsbl, paspabotaHHoin B TAOY AO BO "AcTpaxaHCKWIN rocyfapCTBEHHbIN apXu-
TEKTYPHO-CTPOUTENbHbIA YHMBEPCUTET", Ha Kaeape «CUCTeMbl aBTOMaTU3MPOBAHHOIO NPOEKTU-
poBaHUA U MOLEeNMPOBaHUA» (pa3paboTumk - LOUEHT, K.gb.-M.H. AKcybaeB Kamuib [IKeKuLlo-
BUY).

PaccMOTpeB NpefCcTaB/EHHbIE Ha PELEH3NI0 MaTepuasbl, PeLeH3eHT NpULLEen K CneayoLmm
BbIBOZaM:

MpeabsaBneHHas paboyas nporpamma yyeb6Hon ancumnanHbl «MaTemaTnyecKoe MOoAennpo-
BaHMe» CO0TBeTCTBYET TpeboaHnam PrOC BO no HanpaeneHuto noarotosku 08.04.01 «CTtpowu-
TeNbCTBO», YTBEPXAEHHOrO npukasoM MuHucTepcTBa 06pa3oBaHUs M Hayku Poccuiickon ®Pepepa-
umn ot 31 mas 2017 r., Ne482 wn 3apeructpuposaHHoro B MuHiocTe Poccun 23 mnoHa 2017 1. Ne4 7144,

MpeacTaBneHHas B Mporpamme akTyaslbHOCTb YYEOHOW AMCLUMNANHBLI B paMKax peanvsaumu
Oror BO He NoaneXuT COMHEHUIO - AMCLMNAMHA OTHOCUTCA K YacTi, (hOpMMPYEMOIi YHaCTHUKaMK
06pa3oBaTe/lbHbIX OTHOLLEeHWIA: Bnok 1 «AucuunanHbl (Mogynun) (3NeKTUBHbIE AUCUUNIUHDLI (MO Bbl-
6opy))».

MpeacTaBneHHble B porpamme Uenn y4ebHON AMCUMMMHBI COOTBETCTBYHOT TPebOBaHMAM
®roC BO HanpasneHusa noarotoBkn 08.04.01 «CTponTenibCTBO», HanpasfeHHOCTb (Npodusb)
«[pOMBILLNEHHOE U FPadKAAHCKOE CTPOUTE/ILCTBO: NMPOEKTUPOBAHNEY.

B cooteeTcTBMM C lMporpammoli 3a gucumnamHon «MartemaTMyecKoe MOAeMpoBaHNE» 3a-
Kpen/ieHbl jBe KOMMETEHL MW, KOTOPbIE Peasin3yroTca B 00bABNEHHbIX TpeboBaHUSX.

PesynbTartbl 00y4YeHWs, MpeAcTaB/ieHHble B lMporpamme B KaTteropusx 3Hatb, YMETb, UMETb,
MMETb HaBblKM COOTBETCTBYIOT CreLU(nKe U COAEPXKAHNIO AUCLMNIVHBI N AEMOHCTPUPYIOT BO3MOX-
HOCTb NMONYyYeHMs 3asB/IEHHbIX Pe3y/IbTaToB.

YuebHasa gucumnivHa «MaTemaTnyeckoe MoAeIMpoBaHme» B3auMocBa3aHa ¢ ApYyruMu anc-
unnanHamm ONMOIT BO no HanpasneHuto noarotoskn 08.04.01 «CTponTeNnbCTBO», HanpaBneHHOCTb
(Mpotnnb) «MPOMbILLIEHHOE N TPaXKAAHCKOE CTPOUTE/ILCTBO: MPOEKTUPOBAHME» N BO3MOX-
HOCTb Ay6/11MpOBaHNA B COLEpPXKaHUN OTCYTCTBYET.

MpepcTtasneHHasa MNporpamma npeanonaraeT 1UCMonb30BaHWe COBPEMEHHbIX 06pa30BaTe/lbHbIX
TEXHONMOMMIA NPW peann3auum pasnnyHbIX BUAOB Yy4ebHOW paboTbl. ®OpMbl 06pa3oBaTe/lbHbIX TEXHO-
NOTNiA COOTBETCTBYIOT CreuntmnKe AUCLUNANHLI.

MpeacTaBneHHble U onucaHHble B MporpamMmMe (POpMbl TEKYLLEN OLEHKM 3HAHWUIA COOTBETCTBY-
0T cneyngrke AMCUUNANHBI U TPEGOBAHNAM K BbIMYCKHUKAM.

MpomexyTouHas aTTectaums 3HaHWin MarucTpa, npefycMoTpeHHas MporpaMmmoid, ocyLecTs-
naeTca B (popme 3K3ameHa. POpMbl OLEHKWN 3HAHWIA, NpefAcTaBNeHHble B Paboyell nporpammve, cooT-
BETCTBYIOT CneunpmrKe ANCUMNINHBI 1 TPe60BaHUAM K BbINMYCKHUKAM.

YuebHO-MeToaNYecKoe 0becrneyeHvie AUCLUUMMHLI NPeLCTaB/ieH0 OCHOBHOW, AOMOSHUTE b-
HO NMTepaTypoil, NHTEPHET-pecypcaMmn M COOTBETCTBYeT TpeboBaHusim PrOC BO HanpasneHus
nogrotoBkn 08.04.01 «CTpouTeNbCTBO», Hamnpas/ieHHOCTb (Mpodub) «IPOMbILLNIEHHOE W
rpaXkfaHCKoe CTPOUTE/ILCTBO: MPOEKTUPOBAHNEY.



MaTepmnasibHO-TEXHMYECKOe 0becneyveHne cooTBeTCTBYET TpeboBaHuam PIrOC BO Hanpasne-
HMA noarotoBky 08.04.01 «CTponUTENbCTBO» U cneundmke AucumnanHbl «KMaTeMaTMYecKoe Mope-
INpoOBaHMe» N 06ecrneymBaeT UCMob30BaHNe COBPEMEHHbIX 00pa3oBaTe/ibHbIX, B TOM YUC/IE UHTEp-
aKTVBHbIX METO0B 00yYeHus.

MpefcTaBneHHbIe Ha PeLeH3N0 OLEHOYHbIe U METOAMYECKME MaTepUuasibl Hanpas/eHns NoAro-
ToBKM 08.04.01 «CTpOMTeNbCTBO» pa3paboTaHbl B COOTBETCTBMM C HOPMATUBHbLIMU [LOKYMEHTaMU,
npeAcTaBneHHbIMN B nporpamme. OLEHOYHbIE U MeTOAMYECKMe maTepuasbl No gucumnanHe «Mate-
MaTU4eCKoe MOAeNnpoBaHme» npeAHasHavyeHbl NS TEKYLEro KOHTPONA U NPOMEXYTOYHON aTTe-
cTaummn 1 NpeacTaBnAT COO0M COBOKYMHOCTb pa3paboTaHHbIX Kaeapoi «CucTembl aBTOMaTU3N-
POBaHHOro MPOEKTMPOBaHUA U MOAENMPOBaHME» MaTepUasnoB A8 YCTaHOB/IEHNS YPOBHA N Kade-
CTBa JOCTVXXEHUA 06yYaroLLMMNCS pe3y/ibTaToB 00yyeHUs.

3afavamy OLEHOYHBIX Y METOAMYECKUX MATEPUA/IOB ABNAETCA KOHTPO/b U yrpas/ieHue npo-
LLeCCOM OCBOEHUS 06Yy4atoLWMMUCS 3HaHWIA, YMEHWUIA, HaBbIKOB U KOMMETEHLMIA, 3a5B/IeHHbIX B 06pa-
30BaTe/bHON Mporpamme no JaHHOMY HarnpasfeHuno noarotoBkn 08.04.01 «CTpoOUTENLCTBO®,
Hanpas/ieHHOCTb (NPonsb) «MMPOMbILLIEHHOE U FPaXKAAHCKOEe CTPOUTENIbCTBO: MPOEKTUPOBa-
Hue».

OueHouYHble 1 METOAMYECKNe MaTepuabl No gucuunavHe «MaTtemaTnyeckoe MoaempoBa-
HVe» NpefACTaB/eHbl: TUNOBLIMK BOMPOCaMU U 3a[aHUAMW K 3K3ameHY, TUMOBbLIMI BOMpocaMu U 3a-
[aHuAMK No nabopaTopHbIM paboTam.

[aHHble MaTepuanbl MO3BONAIOT B MOIHON Mepe OLEHWUTbL Pe3y/ibTaTbl 00y4YeHMs MO AUCUU-
nnnHe «MaTemaTnyeckoe mogennpoBaHue» B ATACY, a TakKKe OLEHWUTb CTerneHb CHOPMUPOBaH-
HOe™ KOMMETEHLWIA.

OBWWME BbIBOAbI

Ha ocHOBaHUM NPOBELEHHON PeLeH3n MOXHO CenaTh 3aK/IHoUeHre, YTo XapakTep, CTPYKTY-
pa, coflep>XaHue paboyeit NporpaMmbl, OLEHOYHbIX U METOAUYECKNX MaTepUanoB AUCUMNINHLI «Ma-
TemaTtuyeckoe mogenuposaHue» OllOMN BO no HanpasneHuto 08.04.01 «CTpouTensCcTBO», MO
nporpamme mMarucTpartypbl, paspaboTaHHas JoUeHTOM, K..-M.H K. [, AkcybaeBbIM COOTBETCTBYET
TpeboBaHnAM P OC BO, coBpeMeHHbIM TpeboBaHWAM OTPac/Iv, PbiHKa TPYAa, NPOgecCUoHaIbHbIX
cTaHgapToB HanpasneHns nogrotosku 08.04.01 «CTpouTeNnbCTBO», HanpaBfeHHOCTb (MPogn/ib)
«MPOMbILLIEHHOE U FPaXKAAHCKOE CTPOUTENBCTBO: MPOEKTUPOBaHME» U MOTYT ObITb PEKOMEH/0-
BaHbl K 1CMNONb30BaHUIO.

PeleH3eHT:

[JOUeHT, K.gh.-M.H;

Kacpepa matemMaTvkn 1 MeTOAMKM €8 NpenojaBaHus;
®aKynbTeT (YU3NKU, MaTEMATUKM U MHXEHEPHbIX TEXHOMOTUA;
AcCTpaxaHCKuUiA rocyjapCTBEHHbIN YHUBEPCUTET:



PELUEH3UNA

Ha pabo4yto NporpaMmMy, OLEeHOYHbIE U METOAMYECKME MaTepurasibl Mo AUCUUM/INHE
«MaTemaTnyeckoe MoaenMpoBaHme»
Onor BO no HanpasneHuto noarotosku 08.04.01 «CTponTebCTBO,
Harnpas/IEHHOCTb (MPoduIb)
«[pOMBILLNIEHHOE W TPadKAAHCKOE CTPOUTE/ILCTBO: NMPOEKTUPOBaHNE»
no nporpaMme mMarumcTpartypbl

Cepreem BacunibeBuyem J1aCTOUKMHBIM (fasiee Mo TEKCTY PeLeH3eHT), NpoBefeHa peLeH3ns
paboyeil NporpamMmMbl, OLEHOYHbIX N METOAUYECKUX MaTepuasioB Mo gucuuniavHe «MaremaTnyeckoe
mogenuposaHune» OFMOMN BO no HanpasneHuto noarotoskn 08.04.01 «CTtpouTenscTso», Mo
nporpaMme Maructpatypbl, paspabotaHHoli B TAOY AO BO "AcTpaxaHCKuiA rocyaapCTBEHHbIN
aPXUTEKTYPHO-CTPOUTENbHBIA  YHUBEPCUTET”, HA  Kajegpe CUCTeM  aBTOMATU3MPOBAHHOIO
NPOEKTUPOBAHNUA U MOAenMpoBaHua (pa3paboTyuMk - [AOUEHT, K.(b.-M.H. HAkcybaeB Kamusib
[Keknwosny).

PaccMOTpeB npefcTaB/ieHHbIe Ha pPeLeH3no maTepuasbl, PeLeH3eHT npuLwen K Cnegyowmm
BbIBOJAM:

MpegbsBneHHas  paboyvass  nporpaMma  y4yebHOW  AucCUUNAMHBL - «MaTematuyeckoe
MofenvpoBaHue» (fanee no TekcTy [porpamma) COOTBETCTBYeT Tpe6oaHusim ®rOC BO no
HanpasneHnto noarotoskn 08.04.01 «CTpoOUTENbCTBO», YTBEPXKAEHHOrO MpuKasom MuHUCTepCcTBa
06pa3oBaHusa 1 Hayku Poccuiickori depepauum ot 31 mas 2017 r., Ne482 v 3apermcTpMpoBaHHOro B
MuHiocTe Poccun 23 mioHs 2017 1. N47144.

MpeacTasneHHas B MporpammMe akTyasbHOCTb YYe6HOW AWUCLMNANHBI B paMKaxX peannsaumm
OrMOr BO He NOANEXWUT COMHEHUIO - AUCUMUNANHA OTHOCUTCA K YacTu, (hOPMUPYEMOIA yHaCTHUKaMM
06pasoBaTe/ibHbIX OTHOLUEHWIA AWUCUMMAMHBI MO Bbl6opy Brok 1 «AucumnanHbl  (Mogynm)
(3neKTUBHbIE AUCUMNINHBI (MO BbIGOPY))».

MpepacTasneHHble B MporpaMme Lenn y4yebHOM AMCUMMIMHBI COOTBETCTBYIOT TPe6OBaHMAM
®roC BO HanpasneHus nogrotoBku 08.04.01 «CTpouTeNbCTBO», HanpaBneHHOCTb (NPodusb)
«[TPOMBILLIEHHOE U TPaXAAHCKOe CTPOUTENLCTBO: NPOEKTUPOBAHKE.

B cootBetcTBMM C [porpammoil 3a AUCUMNAMHON «MaTeMaTuyeckoe MOAENMPOoBaHME»
3aKpensieHbl ABe KOMMETEHLUMWN, KOTOPbIE Peanin3yoTcs B 06bABNEHHbIX TpeboBaHMAX.

Pe3ynbTaTtbl 00y4eHWs, NpeacTaB/eHHble B MporpaMmMe B KaTeropusix 3Hatb, YMeTb, UMETb,
MMETb HaBblKM COOTBETCTBYIOT CMeuM(pUKe W COLEPXaHWUIO AUCLUMNIMHBI U AEMOHCTPUPYIOT
BO3MOXHOCTb MO/TyHYeHMs 3a5B/IEHHbIX Pe3y/bTaToB.

YuebHaa pgucumnavHa «MaTemaTuyeckoe MOAENMPOBaHME» B3aMMOCBSi3aHa C  ApyrvmMu
ancumnavHamm - OMOIM BO  no HanpasneHuto noarotoBku  08.04.01  «CTpouTensCTBO»,
Hanpas/ieHHOCTb (NPodn/b) «POMBILLNIEHHOE U TPaXKAAHCKOe CTPOUTENbCTBO: MPOEKTUPOBAHKE U
BO3MOXXHOCTb Ay0/MpOBaHus B COLEPXXaHNN He BbisB/IEHA.

MpeacTasneHHas MNporpaMma npeanonaraeT UCMO/b30BaHWe COBPEMEHHbIX 06pa30BaTe/IbHbIX
TEXHONOMMIA MpU peanun3aumy pasInyHbIX BMAOB Y4eb6HON paboTbl. PopMbl 06pa3oBaTesibHbIX
TEXHONOIWIA COOTBETCTBYHOT CNELUPUKE ANCLUMNINHBI.

MpeacTaBneHHble M OnWcCaHHble B lMporpamme  ()OPMbl  TEKYLLEN OLEHKN  3HAHWI
COOTBETCTBYHOT Cneumiuke AUCLMNIMHLI U TPeboBaHNAM K BbIMyCKHMKaM.

MpomexyToyHas  aTTecTauusi 3HaHWA  MarucTpa, MpeaycMoTpeHHas  porpammon,
ocyulectBnseTcd B (hopMe 3k3ameHa. DPOpMbl OLEHKW 3HaHWIA, NpeAcTaB/leHHble B Pabouei
nporpaMme, COOTBETCTBYIOT CreLupnKe AUCLUNINHBI U TpebOBaHNAM K BbIMYCKHUKaM.

Y4ebHO-MeTo4MYECKOE — 0becrneyeHune ANCUMNVHBI rnpeLcTaB/ieHO OCHOBHOA,
[OMNOMHUTENBHOW NIUTEPaTypoi, UHTEPHET-pecypcamMu M COOTBETCTBYET TpeboBaHusm PrOC BO
HanpasneHna  nogrotoeku  08.04.01 «CTpOnTENLCTBOY, Hanpas/fieHHOCTb  (NpPogusib)
«[TpOMbILLIEHHOE W FPaXKAaHCKOE CTPOUTENLCTBO: NMPOEKTUPOBAHMEY.



MaTepunanbHO-TeXHMYECKOe 0becrieyeHWe COOTBETCTBYeT TpeboBaHuam droC BO
HarnpasnieHns nogrotosku 08.04.01 «CTponTensCTBO» M Cneuudrke gucumnavHel «Matematnyeckoe
MOZeNMpoBaHMe» 1 06ecrneynBaeT UCMO/b30BaHNE COBPEMEHHbLIX 00pa3oBaTeslbHbIX, B TOM 4uC/ie
MNHTEePaKTVBHbIX METOLOB 00YyYeHNs.

MMpefcTaBneHHble Ha PELEeH3N0 OLEHOYHbIE M METOAMYECKMEe MaTepuasbl HarpasfeHus
nogrotoskn 08.04.01 «CtpouTenbCTBO» pa3paboTaHbl B COOTBETCTBAM C  HOPMATUBHBLIMM
[JOKYMeHTaMW, MnpeAcTaBleHHbIMM B nporpaMme. OUEHOYHble M MEeTOAUYEecKMe matepuabl No
ancumnanHe «MaTtemaTMyeckoe MOAENMPOBaHME» MpefHa3HayYeHbl AN TEeKYLIero KOHTPONs W
MPOMEXYTOYHONM aTTecTauuyM M NpPeAcTaBnAT COB0M COBOKYMHOCTL pa3paboTaHHbIX Kadeapoii
«CucTemMbl  aBTOMATU3MPOBAHHOIO  MPOEKTMPOBAHUA U MOLE/NPOBaHue» MaTepuanoB  And
YCTaHOB/IEHWNSA YPOBHSA 1 KaYeCcTBa JOCTVXXKEeHUS 00yyatoLLMMUCA pe3ynbTaToB 00yUYeHus.

3afjayamy OLEHOYHbIX Y METOAMYECKMX MaTEPUaIOB ABMAETCA KOHTPO/b M YNpaB/ieHne
MPOLLECCOM OCBOEHWSA 00YyYatOLLMMMUCA KOMMNETEHLMIA, 3asB/eHHbIX B 006pa30BaTe/lbHON nporpaMmme
no faHHoMy HanpasneHnto noarotoBky 08.04.01 «CTponTeIbCTBO», HanpaB/leHHOCTb (NPodub)
«[MpOMbILLIEHHOE U TPaXAAHCKOe CTPOUTENBLCTBO: NPOEKTMPOBAHME.

OueHOYHble W MeToAMYeckue MaTtepuasnbl Mo AncumnivHe «MaTemaTnyeckoe
MOAEeNnpoBaHue » MpeAcTas/ieHbl: TUMOBbLIMK BOMPOCaMU W 33faHUAMU K 3K3aMeHY, TUMOBbIMU
3afjaHMsIMM K KOHTPO/bHOM paboTe», 3ajaHusMi Mo NabopaTopHbIM paboTam.

[aHHble MaTepvianbl MO3BOMSAIOT B MONHOW Mepe OUEeHUTb pe3y/bTaTbl 06y4YeHUs Mo
aucuunnvHe  «Martematuyeckoe MogenuposaHue» B ATACY, a Takke OUEeHUTb CTeneHb
ChOPMUPOBAHHOCTM KOMMETEHLWIA.

OBLME BbIBOAbI

Ha oOCHOBaHMM MpPOBELEHHON pPeLeH3UM MOXHO CchenaTb 3ak/oyeHve, 4TO XapakTep,
CTPYKTYypa, cofepXaHve paboyeil nporpammbl, OLEHOYHbIX W METOLMYECKMX MaTepuaios
avcumniavHel «MaTtemaTnyeckoe MogenuposaHue » OO BO no HanpaeneHU0 MNOATOTOBKU
08.04.01 «CTpouTe/bCTBO», MO NPOorpamme MarucTparypsbl, pa3paboTaHHas fOLEHTOM, K..-m.H K. [,
FAKcybaeBbIM COOTBETCTBYIOT TpeboBaHUAM ®TIOC BO, coBpemMeHHbIM TPpeboBaHMAM OTPac/n, PbiHKa
TPyAa, MPOGeCCMOHANIbHBIX CTaHAApPTOB HanpasieHns nofArotoBkn 08.04.01 «CTpouTesibCTBO»,
Hanpas/eHHOCTb (Mpousib) «MPOMBILLNIEHHOE U FPaXKAAaHCKOE CTPOUTENLCTBO: NMPOEKTUPOBaHME» Y
MOTyT 6bITb PEKOMEH/O0BaHbI K MCMNO/b30BaHUIO.
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1.1.
1.2.
1.2.1.
1.2.2.

1.2.3.

COJEP/KAHHUE:

OueHOYHbIE U METOJAMYECKHE MaTepHalibl IS TMPOBEICHUS TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH U TPOMEKYTOYHOM aTTECTAIllMu OO0Yy4aroluuxcsl 10

JUCIUTLINHE
[TepeueHs KOMIIETEHITNH ¢ YKa3aHHEM ITAIOB X (OPMHUPOBAHUS B ITPOIIECCE
OCBOEHHS 00pa30BaTEIBHON MPOTPAMMBI

Onucanue moKazareled W KPUTEPUEB OILICHUBAHUS KOMIIETCHIIMM Ha
pa3IUYHBIX dTanax ux GopMUPOBAHUS, ONMCAHUE IITKAJT OLICHUBAHUS
[TepedeHb OLIEHOYHBIX CPEACTB TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH
Onucanue mokazarejeil W KpPUTEPUEB OICHUBAHUS KOMIIETEHIIUN TI0
JTUCIUIIIMHE Ha Pa3IMYHBIX 3Tamax uX (OPMUPOBAHHS, OMUCAHUE IIIKAT
OLICHUBAHHUS

IIIkana oreHUBaHUSI

TumnoBbie KOHTPOJIBHBIEC 3aJaHUS WU MHBIE MaTeprasibl, HEOOXOIUMBIE IS
OIEHKH 3HAHWK, YMEHHM, HABBIKOB, XapaKTEPHU3YIOIIUX  OITaIlb
(dhopMupoOBaHUS KOMMETEHIIMA B TIPOIECCE OCBOCHHS O0Opa30BaTEIHHOM
MPOTpaMMBbI

[IepeyeHp M XapakTEpUCTUKHM MPOLEAYpPbl OLICHWBAHUS 3HAHUM, YMEHHH,

HAaBBIKOB, XapaKTEPU3YIONIUX ATAbl ((OPMUPOBAHUS KOMITCTECHITHI
Ipunooicenus 1
Ipunooicenus 2
Ipunoosicenus 3

Crp.

19

19

21
23
25
29



1. OIIeHO'lHLIe U METOAUYECCKHUE MaAaTEPHAJIBI IJIA MPOBECACHUSA TCKYLIECT0 KOHTPOJA YCII€EBACMOCTH U HpOMe)KyTO‘lHOﬁ arrecranmuu
oﬁyqammnxm no JTMCHMIIJINHE

OueHovHbIe U METOAUYECKHE MATEPHAJIbI AAIBJISIETCS HEOTheMJIEMOil YacThio padoyeil mporpaMmMbl JucuuiIiuHbI (1asee PIIJ]) u npeacrasiien
B BHJIe OTJAEJbHOI0 JOKYMEHTA

1.1. Ilepeyenb KOMIETEHIMI ¢ YKa3aHUeM 3TanoB UX GOPMHUPOBAHUS B MPoIlecce OCBOEHUSI 00Pa30BaTe/bLHOI NPOrpaMMbl
Homep pazgena
HNupexc u MYJIHPOBK Nuaukaropsl THKEHUH KOMIIeTeH Ui AMCIHTLIMHBI (5 POpMbI KOHTPOIsL
ek (l)Op y/MpoBKa AMKATOPBI 10€ ¢ OMHETEHINH, cooTBeTCTBUM ¢ 11.5.1. C KOHerTI/I?.aIII/Ieﬁ
KoMnereHuu N ycranosJieHnbie OITOII PII
1y 3a1aHus
2 |3 |4 |5 |6
1 2 3 5 16 |7 (8 |9 10
[K-1 [K-1.5 3HaTh nopsiiok  coopa  wHGMOpMAaMU 10 TEMaTHKe X
Cocrasienue CTPOUTETHHOTO MPOU3BOJICTBA
CnocobHOCTh AHATHTIECKOro 063004 Bompockr n 3amanus
BEIMOMHATE M | 0 o P2 | VMeTh aHAIM3UPOBATH U CUCTEMATH3UPOBATH MH(OPMAILIHIO 110 X K 9K3aMeny: 1-3
OpraHH30BbIBA y4 TEMATHKE CTPOUTEILHOrO IIPOM3BOACTBA KoHTponbHAas
nHpopMaIuu B cdepe .
Th  HAy4YHBIE pabora:
pccnenopanms | P OMPHIIICHHOTO M Mmerp HaBbIKM:  TOMCKa M oOMeHa wuH(opmanueii B X 1-4
06LEKTOB TPAK/IAHCKOTO J100aJIbHBIX M JIOKAJIBHBIX KOMITBIOTEPHBIX CETAX
CTPOHUTENHCTBA
MIPOMBIIIICHH
oro " 3HaTh OCHOBBI MaTEMATHIECKOTO MOIEINPOBAHNS; YHCICHHBIC
IPaIAHCKOTO L6 METO/IbI PEIISHNUS 33/1a9; AITOPUTMBI PEIICHHS 3a71a4 B 00JIaCTH
crpoutemsersa | LKL pa3paboTku HMH(POPMALMOHHO-U3MEPUTENBHBIX TIPHOOPOB U Bornpocs! u 3amanus
Paspaborka CHCTEeM K 9K3aMeny: 4-8
MATCMATHICCKIX YMeTh TOYHO M TPAaMOTHO CTPOUTH MaTeMaTHYECKUE MOJIEIH, KonrponpHas
MOZICTICH  MCCICAYCMBIX | esaBHCHMO OT CIIOKHOCTH pabora
00BEKTOB 5-6
VimMeTp HaBBIKM OCHOB YHCJIEHHOTO  MOJCIHPOBAHHS,
CO3/IaHUsI HOBBIX aJITOPUTMOB PELICHUS 3a71a4
K-1.7 3HaTh METOJBI M CPEACTBA (PU3NYECKOTO M MATEMAaTHYECKOI'O Bonpocs! u 3amanus
n OBé:)_IeHI/Ie (KOMITBIOTEPHOTr0)  MOJEIMPOBAHHMSA, B TOM YHUCIE C K dK3ameHny: 9-13
P UCIIONIb30BAaHWEM YHUBEPCAIBHBIX W CHEIUATHM3HPOBAHHBIX
MaTeMaTH4eCKOro X
MPOrpaMMHO-BBIYUCIHTEBHBIX KOMILIEKCOB, cHcTeM KonTponbHas
MOJIIIUPOBAHUS
065CKTOR  |3BTOMATH3MPOBAHHBIX  MPOSKTHPOBAHMS, CTaHAAPTHBIX pabora
MAKETOB aBTOMATU3aIlH CCIEJOBAaHUH 7-9
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COOTBETCTBUH C  €ro0
METOIUKOM

YMeTh NPUMEHATH B IPAKTUKE IPOCKTUPOBAHUS METOJBI
NIPOBENECHNUS UHXXCHEPHBIX  U3BICKAHMM,  TEXHOJOTHUH
IIPOCKTUPOBAHUS  KOHCTPYKIMM B COOTBEICTBUH  C
TEXHUYECKHUM 3aJIaHHEM C HCIIOIb30BAHUEM YHUBEPCAIBHBIX U

CHEeUATN3UPOBAHHBIX MPOrpaMMHO-BBIUUCIUTENBHBIX
KOMILIEKCOB u CUCTEM AaBTOMAaTHU3MPOBAHHBIX
MIPOEKTHUPOBAHUS.

Hmerp HaBBIKM UCMOJNB30BAaHUS B MPAKTUKE MPOEKTUPOBAHUS
3MaHUA U COOPYKEHHH METOJIOB U CpPENCTB (DHU3MYECKOro H
MaTEMaTUYECKOTO (KOMITbIOTEPHOI0) MOJAETHUPOBAHUS, B TOM
qicie c HCIIOJIb30BaHUEM YHHUBEPCAIbHBIX u
CHEeUaTU3UPOBAHHBIX MPOrpaMMHO-BBIYUCIUTENBHBIX
KOMIUIEKCOB, CHCTEM aBTOMATH3MPOBAHHBIX MPOEKTHPOBAHMS,
CTaHJAPTHBIX TAKETOB aBTOMATH3AIINHN HCCIIEOBAHUN

IIK-1.8 O6pabotka u
CHCTeMaTH3aIus
pe3yIbTaToB
HCCIIEI0BaHNU,
OIHCHIBAIOIINX
TIOBE/ICHNE
HCCIeyeMoro o0bexTa

3HaTh TOBENEHNE HCCIEAyeMOoro oO0beKTa sl 00paboTKH H
CHCTEMaTH3alMU PE3yJIbTATOB MCCIIEIOBAHUH.

YMerb 00pabaThiBaTh M CHCTEMAaTH3HPOBATH PE3YJIbTAaThl
KCCIICIOBAHMM, OIMMCBHIBAIOIINX ITOBEACHUE HCCICIYEMOro
00beKTa

Hmerh HaBbIKM 00pabOTKM W CHCTEMATH3allMHM PE3yJbTaTOB
HCCIICIOBAHMM, OIMUCBHIBAIOIINX ITOBEACHUE HCCICIYyEMOro
0o0BeKTa

Bormpocs! u 3aganus
K 9k3aMeny: 14-18

KontponsHas
pabora
10-12

IK-1.9
Odopmienne
AHATUTUIECKUX HAYIHO-

3HaTh cocTaB U (POPMY AHATUTHYECKAX HAYUHO-TEXHHUYECKUX
OTYETOB TI0  pe3yibTaTaM HCCIEIOBaHUS, MpaBHiIa
oopmIteHHS U TIpeCTaBICHUS HAYIHOW HH()OpMAITUH

YMerp MpencTaBlsATh pe3yabTaThl HCCICJOBAHWA B BHIIE

Bormpocs! u 3apanus
K 9K3aMeny: 19-22

o KonTponeHas
TEXHUYECKHX  OTYETOB |HAYYHBIX OTYETOB, IIpe3eHTalMi, pedeparoB, HAYIHBIX aBota
o pe3yapTaTaM | MyONUKaluid COrIacHO TPeOOBaHUIM 23 14
MCCICOBAHNA MMeTh HaBBIKM aHalW3a pe3yJbTaTOB HCCIENOBAHUSA MPH
0(hOpMIIEHIH HAYYHO-TEXHHYECKUX OTYETOB
I1K-1.10 3HATh MPHHIMIIBI COCTABIICHHUS HAYYHO-TEXHUYECKHX OTYETOB Bompock! 1 3a1aHus
[IpencraBnenue y | IOIrOTOBKH IyOIHKAIUid K 9K3aMeny: 23-25

3aIuTa pe3yabTaTOB
MIPOBEJEHHBIX HAyYHBIX
HCCIICAOBAHUM,

Vmerb MIpoOBOAUTH J'IOFI/IKO-,I[I/I,Z[aKTI/I“Ie(IKI/II\/JI aHaJIn3
COACPI)KAHUA N3ydaCMbIX MCTOYHUKOB Ha HpO(i)eCCI/IOHaIIBHOM
YPOBHCE; BLIITOJIHATH Hay‘lHLIﬁ IKCIICPUMCHT

KouTtponrsnas
pabota
15-19
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MOJIrOTOBKA
myONMKauii Ha OCHOBE
IIPUHIIUIIOB Hay4HOU
3THKHU

Nmers  HaBbIKM  BJIAJAEHUS  METOJUMKOM  MPOBEACHUSA
WCCIICIOBAHUN M HABBIKAMU O(OPMIICHUS U 3alIUTHI OTYCTOB,
pedepaToB, npe3eHTANNN, TyOJIMKAIMKA HA OCHOBE MTPHUHIIUIIOBR
Hay4YHOU 3TUKH

3HaTe TpeOOBaHWS OXpaHbl TpyAa TMPH  BBIIOJIHEHUU

IK-1.11 HCCIIeIOBAHHIA Bompock! u 3amanus
Kontponbs cobmronenus - K dK3aMeny: 26-30
o YMeTh OCYIIECTBJISITh KOHTPOJb COOJIIOACHUS TpeOOBaHUM
TpeOoBaHuii OXpaHbI . KoHnTponbHas
OXpaHbI TPY/a IPH BHIOJHEHUHU UCCIICIOBAHUH.
Tpy/Ja MpU BBIIOJIHEHUH pabora
HCCIIe0BaAHMUI HMerh HaBBIKM KOHTPOJIS COOJIOACHUS TPEOOBaHMN OXPaHbI 20-21
Tpy/ia IPH BBINOJIHEHUN HCCIISIOBAaHUI
[IK-4.1 3HaTh cocTaB TpeOyeMod HWCXOMHOH WHOpMAIH H
Bsi6op MCXO/IHOW | HOPMATUBHO-TEXHUYECKHX JIOKYMEHTOB [UISi  BBITIOJIHCHUS
nHpopMaIuu 1 | pacy€THOr0 OOOCHOBAaHMA MPOEKTHBIX pemIeHHH OO0bEKTOB
HOPMaTHBHO- MIPOMBIIIJICHHOTO U TPaXKIaHCKOTO CTPOUTEIILCTBA
TEXHUICCKUX VMeTh BBIOMPATh UCXOAHYI WH(MOPMAIMIO ¥ HOPMATHBHO- Tecr:1-5
K - 4, |AOKYMCHTOB APl rexHMYeCKHE OKYMEHTBI JUIS  BBIIONHCHHS PACYETHOrO KonTpombHas
Crocobroctp | BPIMOTHCHUSA PACICTHOI'O | 6GocHoBaHMS MPOEKTHBIX PELIEHUI CTPOUTENLHBIX 00HEKTOB pabora
000CHOBaHUS MPOEKTHBIX 22-24
OCYIIECTBIIATh - " 6 5 . it Ed
" pereHuii 06nexTon | IMETh HaBBIKH BBIOOPA HEOOXOJIMMOM HCXOIHON HHpOpManUH
COHThOMIbOpay | TPOMBIIITEHHOTO u |V HOPMATHBHO-TEXHHYECKHX JOKYMEHTOB /Ul BBIIONHEHHS
TPOIHp IPaKIAHCKOTO pacu€THOro OOOCHOBAaHMS IPOEKTHBIX PEIICHUH OOBEKTOB
b BBINIOJIHEHNE
i CTpOHMTENBCTBA MIPOMBIIIIEHHOTO ¥ TPKIAHCKOTO CTPOUTEIBCTBA
pac4éTHOro
obocuosanust | [1K-4.2 3HaTh METOABl M METOOWKH BBINOJHEHHS PacdETHOrO
HPOEKTHBIX Br16op MeToaa 1 | 000CHOBAHUS ITPOSKTHOT'O PEIICHUS 00BEKTa MPOMBIIIICHHOT O
penrenmit METOJVKH  BBITTOIHEHHS | M TPa)KJAHCKOTO CTPOUTENIBCTBA
00BEKTOB PpacyETHOro 00OCHOBAHMS | Yvery, cOCTABIIATH PacUYETHYIO CXeMy 00BbEKTa CTPOMTEIBCTBA, Tecr:6-10
MIPOEKTHOT'O CLICHHS i .
HPOMBITICHHOT 16) p YYUTBIBATH B3aUMOJEHCTBHE OTAENLHBIX €r0  3JIEMEHTOB,; KoHTponbHast
o 1 | O0BCKTa BBIOMpPATh METOINKY BBINMOJIHCHHS pPacyéra pabora
Tpak JaHCKOr'O IIPOMBIIIITIEHHOT'O n 25.27
CTPOUTENLCTBA | TPAXKIAHCKOro Mmers  HaBBIKM:  NIPUMEHEHHMS  BBIOPAaHHOTO  MeToja
CTpOMTCIbCTBA, BBINIOJIHEHHS PACYETHOr0 0OOCHOBAHUSI TIPOEKTHOTO PEIIEHUS
COCTABJICHUE  PACICTHON | 3 iaypif, cOOpY)KEHHH M UX DIIEMEHTOB
CXEMBI
3HaTh METOIWKY BBINOJHEHHS pAacYeTHOrO OOOCHOBaHHMS
TK-4.3 Ay P Tecr:11-15

MMPOCKTHOT'O peHICHUA 00BbeKTa IMPOMBIIIIIICHHOT'O n




BrimonHenne pacdyeTHoro | rpa)JaHCKOr0 CTPOUTENbCTBA M JIOKYMEHTHPOBAaHHE €ro Kontponphas
000CHOBaHUS pE3yIbTaTOB pabora
MIPOEKTHOT'O peleHus 28-30
o6BeKTa YMers  000CHOBBIBATH NPOEKTHOE pEIICHHE C TOMOIIBIO
KYMEHTOB JIJISl CTPOMTENBCTB

MPOMBIIIIEHHOTO | AOKYMCHTOB JULA CTPOUTCIBCTRA
TPaXkIaHCKOTO

Wmers HaBBIKM BBIMONHEHUST PAacYETHOTO OOOCHOBaHHUS
CTPOUTENHCTBA u .

OPOCKTHBIX ~ PEHICHUH  3lIaHHusA,  COOPYKEHHUS u
JOKYMEHTHPOBAaHUE  €ro

JOKYMEHTHPOBaHUS €r0 pe3yIbTaTOB
pE3yIbTaTOB
I1K-4.4 3HaTh HOPMATHUBHO-TEXHUYECKHUE IOKYMEHTBI ISl OIICHKU
OneHka  COOTBETCTBHS | COOTBETCTBHS PE3YJIBTATOB PACYETHOTO OOOCHOBAHUS 00bEKTa
PE3YIBTATOB PACUYETHOTO | CTPOUTENBCTBA
obocHOBaHMA  OOBEKTA |y er, OIIEHHMBAThH JIOCTOBEPHOCTh PE3YJIHTATOB PacCU€THOrO Teer:16-20
CTPOUTENHCTBA 0GOCHORBAHMS ect:16-
TpeOOBaHMUAM KoHnTponbHas
HOPMaTHUBHO- pabota
TEXHIYECKUX HMmers HaBBIKM OLIEHKHM COOTBETCTBUSI PE3YyJbTAaTOB pacuera 31-32
JIOKYMEHTOB, OLICHKa | 3AaHHA WA COOPYXKCHUA TpeGOBaHI/IHM HOpPMaTHUBHO-
JIOCTOBEPHOCTH TEXHUYECKUX  JOKYMEHTOB, OLIEHKH  JOCTOBEPHOCTHU
pe3yNbTaTOB pacyérHoro | PE3yJIbTaTOB pacicra
000CHOBaHMSL.
[K-4.5 3HaTh COCTaB AHAIWTHYECKOTO OT4YETa O Ppe3yJIbTaTax
CoCTaBIeH e pacdeTHOro o00OCHOBaHHA OOBEKTOB MPOMBIIUICHHOTO W T 21.30

ect: 21-

AHAIUTUIECKOT0 oT4yeTa o | TPAKIAHCKOro CTPOUTEILCTBA
pe3ynbraTax pacyeTHOrO | YMeTh COCTAaBJIATH OTYET O pe3ylbTarax pacdera u KoHTponbsHas
000CHOBaHUA  OOBEKTOB | TIPOEKTHPOBAHMSI O0BEKTA CTPOUTENHCTBA paGora
HIPOMBIIIUICHHOI'O U\ IMeTh HaBHIKM  COCTaBIEHHA pa3BEPHYTOrO OTYETa O 33-37
IpaXIaHCKOro pe3ynbraTax — pacuera W MPOCKTUPOBaHHWsS  0OBEKTa
CTPOUTCIILCTBA CTPOHTENHCTBA




1.2. Onucanue mnoka3zarejled u KpPUTEPUEB OUCHUBAHUA KOMIIETEHIIMH Ha

PA3JTUYHBIX 3Tallax ux (l)opan()BaHnﬂ, OIIHCAHHE IIKAJ ONCHUBAHUSA
1.2.1. Hepeqeﬂb OLCHOYHBIX CPEACTB TEKYHIECI0 KOHTPOJIAA YCIIEBAEMOCTH

OMPEJIENICHHOr0 THIIA M0 TEME HJIH
paszzaeny

HaunmenoBanue
OLICHOHOIO Kparkas xapakrepucruka IIpencraBieHune OLEHOYHOT O
OLIEHOYHOI0 CPeACTBA cpeacTBa B ponjae
cpeacrTBa
1 2 3
CpenctBo  MpOBEpKH  YMEHHH
MPUMEHSTh TOMy4YEeHHBIC 3HAHUS .
KoMITIeKT KOHTPOJBHBIX 3aJaHuil TI0
KonTponeHas pabora | s perieHus 3a7a4

BapuaHTaM

TecTrl

Cucrema cTaHAapTU3UPOBAHHBIX
3aJJaHHM, MO3BOJISIOIIAS
ABTOMATH3UPOBATh porenypy

U3MEPEHUsI YpPOBHS 3HAaHUH U
YMEHUN 00y4aroIerocs

®DoH TeCTOBBIX 3aJJaHUN




1.2.2. Onucanue noka3artejieii u KPUTEPUEB OLCHUBAHUSA KOMIIeTEHIIMI M0 JUCIHUILJINHE HA PA3JIHYHBIX 3Tanmax ux (])opanOBaHm[,

OINMCAaHHuEC KA OICHUBAHUA

Komnerenuus, Tansl I[nanupyembie INoka3aTeju M KPUTEPHH OL[EHUBAHUS Pe3yJIbTATOB 00yUYeHH s
O0CBOCHHS] KOMIIETEHIIUH pe3yabTaThl Huske noporosoro | Iloporosblii ypoBeHb IIpoaBuHYTHIN Bricoknii ypoBeHb
o0yueHust YPOBHA (3auteHno) YPOBe€Hb (3auTteHo)
(He 3a4YTeHO) (3auTteHo)
1 2 3 4 5 6 7
IIK-1 IIK-1.5 - [3naer mopsok |He 3maer mnopsumok|3Haer mopsaok cOopa|3Haer MopsAoK|3HaeT MopsAIoK cOopa
Cnocobnocts |CocraBiieHne cbopa mubopmalmu |coopa wuHPOPMAIH| HHGPOPMAILIUN mo| coopa uH(popMaLUK|HH(OOPMALIHH o
BBITIOJIHATH U |AHAJIUTUYCCKOI'O (IO TEMATHUKE |[I10 TEMATHKE| TEMATUKE CTPOUTECIIBHOI'O| ITO TEMATHUKEC| TEMATUKE
OpPraHM30BbIBA [0030pa HAYYHO- |CTPOUTEILHOTO CTPOUTEIBHOIO MIPOU3BOJICTBA CTPOMTEIBHOIO CTPOMTEIBHOIO
Tb  HAyYHBIC [TEXHUYECKON MIPOM3BOICTBA MIPOU3BOJICTBA MPOU3BOJICTBA MTPOM3BOJICTBA Ha
HNCCIICIOBAHUS I/IHd)OpMaIII/II/I B BBICOKOM YPOBHE
00beKTOB cepe Vmeer He yMeeT| YMeeT aHanm3upoBath M| Ymeer VMeer aHaIM3upoBaTh U
HPOMBIIIICHH |\ IPOMBIIIIICHHOTO | aya npspoBaTh M |aHAIM3UPOBATh M| CHCTEMATH3MPOBATH aHAJIM3UPOBATh  M|CUCTEMATU3UPOBATH
oro WM I'PAKIAAHCKOIO | cpeTeMaTH3UPOBATE |CUCTEMATU3UPOBATE | HHGOPMALIIO I10| CHCTEMATU3UPOBATh |MH()OPMALIUIO o
IPaXXTaHCKOr0 |CTPOUTENLCTBA  |ygdopmanmio 10 |MH(GOPMALMIO 10| TEMATHKE CTPOUTENBHOIO| MHPOPMALIMIO  ITO|TEMATHKE
CTPOUTEIILCTB TEMATHKE TEMATHKE IPOM3BOCTBA TEMaTHUKe CTPOUTENLHOTO
a CTPOUTETHHOTO CTPOUTENHHOTO CTPOUTENHHOTO MPOU3BOICTBA Ha
MIPOU3BOJICTBA MIPOHU3BOJICTBA MIPOHU3BOICTBA BBICOKOM YPOBHE
HNmeer HaBbikd:|He mmeer HaBbikoB:|He  uMmeer  HaBbIkOB:|IMeet HaBbIKU: [MIMeeT HaBBIKK: TTOUCKA
nmoucka © oOMeHa|moucka M oOMeHa|moHcKa Hu oOMeHa|moucka © oOMeHa|n oOMeHa nHpopManuei
uHbopMaIuen B|uH(MDOpMaIen B|uH(MOpMaIen B|uH(MOpMAaLIHEH BB ri00aIbHBIX u
TII00ATBEHBIX 1|T700aIhHBIX 1|T700aJTbHBIX U JIOKATBHBIX [TTI00aTbHBIX U|JIOKATBHBIX
JIOKATBHBIX JIOKaTBHBIX KOMITBIOTEPHBIX CETSIX  |JIOKATBHBIX KOMITBIOTEPHBIX ~ CETAX
KOMITBIOTEPHBIX KOMITBIOTEPHBIX KOMITBIOTEPHBIX BBICOKOT'O YPOBHS
CeTsx ceTax cerax
[IK-1.6 3Haer ocHoBbl |He 3Haer ocHoB |3Haer OCHOBBI |3HaeT OCHOBBI |3Haer OCHOBBI
Paspaborka MaTeMaTUYECKOr0  [MAaTEeMaTHYECKOr0  |MaTeMaTHYeCKOro MaTeMaTHYECKOr0  |MaTeMaTHYeCKOro
MaTeMaTHUYCCKH  |MOJICITUPOBAHUS, MOJICTTP OBAHHS; MOJICTTHPOBAHUS; MOJICTTUPOBAHUS; MOJICTTMPOBAHUS;
X MOJIeNICH |YHCIICHHBIC METOJbI |YMCIICHHBIC METOJIbI |YUCIICHHBIC METO/IbI |YHUCIICHHBIC METO/bI |YUCIICHHBIE  METOJIBI
HCCIIETyEeMBIX peleHus 3aja4; |penieHus 3a/a4; |penieHus 3a1a4; |perieHus 3a/ay; |perieHus 3aj1au;
00BEKTOB. AITOPUTMBI AJTOPUTMBI QITOPUTMBI  PCIICHHS |aNTOPUTMEI aJTOPUTMBI  PEIICHHUSI
pellieHHs 3aJa4 B |pelleHHus 3aJad B (3a7a4 B o0NacTH |pelieHus 3ajad B (337424 B 00JacTH
obiactu obiactu pa3paboTku obactu pa3paboTku
pa3paboTku paspaboTku MH(POPMAaIIOHHO- pa3paboTKH MH(POPMATLOHHO-
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“H(OPMAIMOHHO-  [MH(QOPMAIIMOHHO-  |U3MEPUTEIBHBIX WH()OPMAITMOHHO-  |M3MEPUTEIBHBIX
HU3MEPUTEITBHBIX U3MEPUTEIBHBIX pruOOPOB U CUCTEM WU3MEPHUTEIBHBIX npruOOpPOB U CUCTEM Ha
npruOOpPOB M CUCTEM. |IPUOOPOB u nprOOPOB U CUCTEM |BBICOKOM YPOBHE
CHCTEM.
Ymeer Touno u |He ymeer Touno u |Ymeer TOYHO U |YMEEeT TOYHO U |YMeer TOYHO 51
rPaMOTHO CTPOUTH [FPaMOTHO CTPOHTH |TPAMOTHO CTPOHUTH |TPAMOTHO CTPOUTH [FPAMOTHO CTPOUTH
MaTEeMaTUYCCKUEC MaTEeMaTUYCCKUEC MaTEeMaTUYECKUE MaTEeMaTUYCCKHE MaTEeMaTUYCCKHE
MOJICIH, MOJIEIH, MOJIETH, HE3aBUCHMO OT |[MOJENH, MOJIETTH, HE3aBUCHUMO
HE3aBUCHMO OT |HE3aBHCHMO OT |CJIOKHOCTH. HE3aBUCUMO OT |0T CIOXHOCTH  Ha
CIIOKHOCTH. CIIOKHOCTH CIIOKHOCTH. BBICOKOM YPOBHE.
HNmeer HaBbiku |He umeer HaBbiku |He  umeer  HaBbiku |Mmeer HaBbIku |MMmeer HaBBIKU
YUCIICHHOTO YUCIICHHOT'O YUCIICHHOT'O YUCIICHHOT'O YUCIIEHHOT O
MOJICTTUPOBAHUS, MO/ICITMPOBAHMSI, MO/JICIIUPOBAHMS, MO/ICIIMPOBAHHS, MOJICJIMPOBAHHSI,
CO3/IaHHsT  HOBBIX |CO3AaHUS  HOBBIX |CO3JaHUS HOBBIX |CO3/IaHUS ~ HOBBIX |CO3JaHUS HOBBIX
aJTOPUTMOB aJIrOPUTMOB aJrOPUTMOB  PEIICHUS |aJITOPUTMOB aJITOPUTMOB  PEIICHHS
pereHus 3amad. pereHus 3amaqy 3a1a4 perieHus 3a1ad. 3amaq BBICOKOT'O
YpOBHSI.
[K-1.7 3naer wmeronel U |He 3maer meromsl u |3HaeT METOJIBI u |3Haer MeTomel M |3HAET ~ METOABl W
[IpoBenenue cpencTaa cpencTaa cpezcTBa (PU3UYECKOTO U [CpefiCTBA cpezicTBa (pU3MUECKOTO
MaTeMaThdeckor |(uzmyeckoro u |puzmueckoro U |MaTeMaTHYeCKOTO ¢du3nIecKoro U M MaTeMaTH4YeCKOro
0 MaTeMaTHYeCKOr0  [MaTeMaTHYeCKOro  |(KOMITHIOTEPHOTO) MaTeMaTH4IeCKOro  |(KOMITBIOTEPHOTO)
MOJCTUPOBAHUSA |(KOMITBIOTEPHOT'0)  |(KOMITBIOTEPHOI'0)  |MOACITHUPOBAHUSA, B TOM |(KOMIBIOTEPHOTO)  |MOICIHPOBAHMUS, B TOM
00BEKTOB; MOJIENIMPOBAHUS, B (MOIEIWPOBAHHS, B |4HCIE C |MOIENHPOBAaHUS, B |4HCIE c
TOM qucie c |ToMm qucIe C |HCIONB30BAHUEM TOM YHUCITe C |MCTIOIB30BAHHUEM
HCIIOITb30BaHUEM HCIIOb30BaHUEM YHHUBEPCAIbHBIX W |ACMOJB30BaHUEM YHHUBEPCAITBHBIX u
VHUBEPCAIbHBIX W (YHHBEPCAIBHBIX ¥ |CHENHaTU3WPOBAHHBIX  |YHUBEPCATBHBIX U |CHEIHATU3WPOBAHHBIX
CHENHATN3MPOBAHH |CHENHATU3UPOBAHH  |TIPOTPaMMHO- CIENHMATN3APOBAHH  |IPOTPAMMHO-
BIX  [POTPaMMHO- [BIX  IPOTPaAaMMHO- |BBIYHCIHTEIBHBIX BIX  TPOTPaAaMMHO- |BBIYHCIUTENBHBIX
BBIYHCIUTEIbHBIX  [BBIYACIUTENBHBIX  |KOMILJIEKCOB, CHCTEM |BBIYUCIIUTENFHBIX  |KOMIUIEKCOB, CHCTEM
KOMILIEKCOB, KOMILIEKCOB, aBTOMATHU3UPOBAHHBIX KOMILIIEKCOB, aBTOMATH3UPOBAHHBIX
CUCTEM CUCTEM MIPOEKTHUPOBAHMS, CUCTEM MPOEKTUPOBAHUS,
ABTOMATHU3WPOBAHH |aBTOMAaTHU3WPOBAHH |CTAaHJAPTHBIX ITAKETOB |aBTOMATH3MPOBAHH |CTAHJIAPTHHIX MAaKETOB
BIX BIX aBTOMATH3AIUN BIX aBTOMATH3AIN
IIPOEKTUPOBAHUS, MIPOEKTUPOBAHUS, WCCIIeZIOBAaHUN MPOEKTUPOBAHUS,  |HCCIEIOBAHUMA Ha
CTaH/IaPTHBIX CTaHIAPTHBIX CTaH/IapTHBIX BBICOKOM YPOBHE
MTaKeTOB MIaKETOB MaKeTOB
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aBTOMAaTHU3AIMHU aBTOMAaTHU3AIHU aBTOMAaTH3AIUU
HUCCIEI0BAHUN HCCIICIOBAHUIN HCCIIEIOBAHUN
Ymeer. npumensats (He ymMeeT |YMeeT IpPUMEHATh B |YMEET IPUMEHATh B |[YMEET IpPUMEHATh B
B MIPaKTUKE |TPUMCHSTH B |[IPaKTHKE MPaKTHKE MPaKTHKE
MIPOCKTUPOBAHUS MIpaKTHKE MIPOSKTUPOBAHUS MIPOCKTUPOBAHUS MMPOEKTUPOBAHUS
METO/IbI MIPOCKTUPOBAHUS METO/IbI MIPOBEJICHUST |METOIBI METOJbI  MPOBEICHHS
MIPOBEACHUS METO/IbI WH)XEHEPHBIX MIPOBECHUS HWH)XKCHEPHBIX
WH)XEHEPHBIX MIPOBEJACHUS M3BICKAHUH, TEXHOJIOTMH |HHYKEHEPHBIX HU3bICKaHHH,
M3BICKAHHH, WH)XEHEPHBIX MIPOEKTUPOBAHUS H3bICKaHHH, TEXHOJIOTUH
TEXHOJIOTHUH M3BICKAHHH, KOHCTPYKIUH B |TEXHOJIOTHH MMPOEKTUPOBAHUS
MTPOCKTUPOBAHHUS TEXHOJIOTHUU COOTBETCTBUU C |MPOEKTHPOBAHUS KOHCTPYKIUIH
KOHCTPYKIIHI MTPOCKTUPOBAHUS TEXHUYECKUM 3aJaHueM |KOHCTPYKIIHHI COOTBETCTBUU c
COOTBETCTBUH C |KOHCTPYKIIUH B |C HCIIOJIb30BAaHUEM |COOTBETCTBHU C |TEeXHHYECKUM
TEXHUYECKUM COOTBETCTBUU C |YHHBEpCAIbHBIX U |TeXHUYCCKUM 3aJjaHuEeM c
3aJJaHIEM C |TeXHHUYECKUM CITEHATN3HPOBAHHBIX 3aJaHueM C |MCIIOJIB30BaHUEM
HCIIONIb30BAaHUEM 3aJaHAEM C |mporpaMMHO- HCIIOJIb30BaHUEM YHHUBEPCATBHBIX u
YHUBEPCAIIBHBIX M |HCIOJIb30BaHUEM BBIYHCITATEIBHBIX YHHUBEPCAIIBHBIX H |CHEIHAAM3UPOBAHHBIX
CIIEIUAIM3UPOBAHH |YHUBEPCAJbHBIX W |KOMIJIEKCOB M CHCTEM |CHEIHMAJIU3UPOBAHH |[IPOrPaMMHO-
BIX  MOPOrPaMMHO- |CIIEIIMAIU3UPOBAHH |aBTOMATU3UPOBAHHBIX BIX  MPOrPaMMHO- |BBIYMCIUTEIBHBIX
BBIUUCIUTENBHBIX  [BIX  MPOrPAaMMHO- |[IPOEKTUPOBAHUS BBIUMCIUTEIbHBIX  |KOMILJIEKCOB U CHUCTEM
KOMILJIEKCOB U |BBIYHCIUTEIBHBIX KOMILJIEKCOB U |aBTOMAaTU3UPOBAHHBIX
CHUCTEM KOMILIIEKCOB u CHUCTEM MPOEKTUPOBAHUSI  Ha
ABTOMATU3UPOBAHH |CHCTEM ABTOMATU3UPOBAHH |BBICOKOM YPOBHE
BIX aBTOMAaTU3UPOBAHH BIX
MPOEKTUPOBAHUSA BIX MPOEKTUPOBAHUS

MPOEKTUPOBAHUSA
HNmeer HaBbiku |He wmmeer HaBbiku |He  umeer  HaBwiku |Mmeer HaBbIkd |Meet HaBBIKU
HUCMONB30BaHUSI B |MCHOJB30BaHUS B |HCIIOJIL30BAHUSA B |ACIIOJB30BaHUSI B |UCIIOJIb30BaHUS B
MPaKTHUKE MPaKTHUKE MIPaKTUKE MpaKTUKE MPaKTHUKE
MPOEKTUPOBAHUSA MPOEKTUPOBAHUS MIPOEKTUPOBAHUS 3JaHUN |[TPOSKTUPOBAHUS MPOEKTUPOBAHUS
3JaHUH " |3TaHHI M |M COOPYKEHHM METOHOB |3TaHHI U ([3JaHUA W COOPYKEHUH
COOpYKEHU U COOpYKEHU U U CPEICTB (PU3HUIECKOT'0 |COOPYKECHUI METOJIOB M  CPEJICTB
METOJIOB M CPEJICTB |METOJIOB M CPEICTB |U MAaTEMaTHYECKOr0 [METOJOB M CPEICTB |(HU3HIESCKOTO u
(busnueckoro U |PU3HMIECKOro " |(KOMIIbIOTEPHOIO) (bu3UIECKOoro H [MaTeMaTUYECKOro
MaTeMaTHYeCcKOro  (MaTeMaTHYeCKOro  |MOJCIMPOBAHMS, B TOM |MaTeMaTHYECKOro  |[(KOMIBIOTEPHOIO)
(KOMIIBIOTEPHOr0)  |(KOMIIBIOTEPHOr'0)  |9HCIIe ¢ |(KOMITBIOTEPHOT0)  [MOIEIUPOBAHUS, B TOM
MOJISIMPOBAHUs, B |MOJICIMPOBAHUS, B |UCIOJIB30BAaHHUEM MOJICIUPOBAHUS, B |4HUCIIC c
TOM qucie C |ToM 4yucie C |YHUBEpCAJIbHBIX U |TOM Yyuciue C |MCIOJIb30BAHUEM
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HCIIOJb30BaHUEM UCIIOJIh30BAHUEM CICIMATU3UPOBAHHBIX  |HUCIIOJIB30BAHUEM YHHUBEPCAIBHBIX u
VHHBEPCAIBHBIX W |YHUBEPCAIBHBIX M |IIPOrPaMMHO- VHUBEPCAIBHBIX U |CIEHUATU3UPOBAHHBIX
CHCIMAIU3UPOBAHH  |CHCIIUATU3UPOBAHH  |BBIYUCIIATEIBHBIX CIEIHMATU3UPOBAHH  |IPOrPAMMHO-

BIX  IPOrpaMMHO- |BIX  HIPOrPaAaMMHO- |KOMILJIEKCOB, CHUCTEM |bIX  IPOrPAMMHO- |BBIYMCIUTEIBHBIX
BBIUUCIIMTENBHBIX  |BBIYUCIMTEIBHBIX  |aBTOMATHU3UPOBAHHBIX BBIYHMCIUTEIBHBIX  |KOMILJIEKCOB, CHCTEM
KOMILJICKCOB, KOMILJICKCOB, MIPOSKTUPOBAHHUS, KOMILJICKCOB, aBTOMaTH3UPOBAHHBIX
CUCTEM CUCTEM CTaHJAPTHBIX  IAKETOB |CHCTEM MPOEKTUPOBAHUS,
ABTOMATHU3UPOBAHH |aBTOMATHU3UPOBAHH |aBTOMATHU3AIIUU aBTOMATHU3UPOBAHH |CTAHIAPTHBIX IAKETOB
BIX BIX UCCIIC/IOBAHUI BIX aBTOMAaTH3AIIUU
MIPOSKTUPOBAHMUS, MIPOSKTUPOBAHMUS, MPOCKTUPOBAHUS,  |MCCIICIOBaHUIA
CTaHIAPTHBIX CTaHIAPTHBIX CTaHIapTHBIX BBICOKOTO YPOBHS
MaKeTOB MaKEeTOB MaKeTOB

aBTOMAaTH3ALINN aBTOMAaTH3aLUN aBTOMAaTH3ALUN

HCCIIeIOBAaHUI HcCIe0BaHU HCCIIEeIOBaHUN

I1K-1.8 3naer noseneHue |He 3HaeT |3Haer HOBe/leHUE |3HAeT  IIOBeIEHHUE |[3HAET HIOBE/IEHHE

O6paboTtka U |UCCIIeyeMOro MTOBEICHHE HCCIIeNyeMOro OOBEKTa |HMCCIIeIyeMOro HCCIIeNyeMOoro 00beKTa

CHUCTEeMaTHh3anus |00beKTa JUTSL [MCCIIETyEMOTO JUTST o0paboTku u |o0beKTa Ui ot oOpaboTKH |

pe3yNbTaTOB 00paboTku n |o0beKTa JUTSL |CHCTEMaTH3AIAH 00paboTkH U |CHCTEMAaTH3aIlul

WCCIIEIOBAHNS,  |CHCTEMaTH3aIlUN 00paboTKH 1 |pe3yabTaToB CHUCTEeMaTH3aIlluU pE3yIaBTATOB

OIMCHIBAIOIINX  |pE3yNIbTAaTOB CUCTEeMaTH3aIlluI WCCIIEZIOBaHUH. pe3yIBTATOB WCCIIeZIOBaHUN Ha

TTOBEICHUE WCCIIeIOBaHUN pe3yIBTaTOB WCCIIEZIOBaHUH. BBICOKOM YPOBHE.

HCCIENYEMOr0 HCCIIEI0BAHUM.

obBeKTa Vmeer He yMmeeT |YMmeer o0pabaThiBath U |YMeer VMeer 00pabaThiBaTh U
00pabaTrIBaTh U |0O0pabaTeiBaTh M |CHCTEMaTH3HPOBATH o0OpabaTsIBaTh U |CHCTEMAaTH3HpPOBATH
CHCTEMaTHU3HUPOBATh |CHCTEMAaTHU3UPOBATh |pe3yJIbTaThI CHCTEMaTHU3UPOBATH |pe3yIbTaThI
pe3yabTaThl pe3yIbTATHI WCCIIeZIOBaHUH, pe3yIBTATHI WCCIIeZIOBaHUN,
HICCIICIOBAHMIM, HCCIIETOBAHMIA, OITMCHIBAFOIIMX HCCIICTOBAHNM, OITMCHIBAIOIINX
OITHCHIBAIOIINX OITHCHIBAIOIINX TIOBEJICHIE OIHCHIBAIOIINX MoBeIeHUE
TTOBE/ICHUE TTOBE/ICHUE ucclieyeMoro o0beKTa |TOBEIeHHE HCCIIeyeMOro 00heKTa
HCCIIEyEMOTO HCCIIETyEMOT0 HCCIIEyeMOT0 Ha BBHICOKOM YPOBHE
o0BeKTa o0BeKTa o0BeKTa
HNmeer HaBbikn |He wmmeer HaBbiku |He  umeer  HaBwiku |Mmeer HaBbIku |Meet HaBBIKU
00paboTKH n |00paboTKn u |00paboTKu u |00paboTKu 1 |00paboTKH "
CUCTEeMaTHU3aIul CUCTEeMaTHU3aIlu’ CUCTEeMaTHh3aIlu’ CUCTEeMaTH3aIlluU CHUCTEeMaTH3aluU
pe3yIbTaToOB pe3yIbTaToB pe3yIbTATOB pe3yIabTATOB pe3yIabTATOB
HCCIICAOBAHUM, HCCIICIOBAHUM, HCCIICIOBAaHUM, HCCIICAOBAaHUM, HCCIICAOBAaHUM,
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OITHCHIBAIOIINX OITUCHIBAIOIINX OIUCHIBAIOIINX OIKCHIBAIOIINX OIHCHIBAIOIINX
TIOBE/ICHUC TIOBEJICHUC TIOBEJICHUE MOBEICHUE MOBEJICHUE
UCCIIeTyeMOro UCCIIeTyeMOro UCCTIeTlyeMOro 00bEKTa  |HCCIIEAYEMOTO HCCIIeyeMOoro 00beKTa
o0bekTa o0BbekTa o0BbeKTa BBICOKOT'O YPOBHSI
IK-1.9 3naer cocrae U |He 3Haer coctaB u |3Haer cocraB u (opmy [3Haer coctaB u |3HAET cocTtaB U Qopmy
OdopmiieHue hopmy hopmy AHAJIMTUYCCKUX HAY4HO- |(popmy AHAIIMTHYCCKUX
AHAJIUTUYECKUX  |aHAIMTHYCCKUX AHAJIUTHICCKUX TEXHUYECKMX  OTUETOB |aHAJIUTHYCCKUX HayYHO-TEXHUYECKHUX
Hay4HO- Hay4YHO- Hay4YHO- 1o pe3yjabTaTaM |Hay4dHO- OTYETOB 1o
TEXHUYECKHX TEXHUYECKUX TEXHUYECKUX WCCIICZIOBAHUS, TPaBUIa |TEXHUYECKUX pe3yabTaTam
OTYETOB [0 |OTYETOB [0 |OTYETOB 1o |ohopMiIeHHS U |OTYETOB Mo |MCCieIOBaHUs,
pe3yabTaTam pe3yabTaTam pe3yabTaTam MPEJCTaBIICHUS HAYYHOU |pe3yJjibTaTam npaBuiia  0(QOPMIICHHS
HCCIICIOBAHMS  |HUCCIICOBaHU, HCCIICZIOBaHUS, uHpopMaIK HCCIICIOBAHMUS, u MPEICTABIICHUS
MpaBuIIa paBuiia mpaBuiia Hay4yHOU HH(OpMAIIUU
oopmiieHUs u |opopmiieHuUs u oopmiteHust U |Ha BBICOKOM YPOBHE
MPECTABICHHUS MPEJCTaBICHUS MPEICTaBIICHUS
Hay4HOUH Hay4qHOU Hay4YHOU
nHpopMaIuu uHpOopMaIiH uH(OpMaIUH
Ymeer He yMmeer |Ymeer MPEJCTABISTh |YMEET YMeer mnpencraBisiTh
MIPENCTABIIATH MIPEICTABISATh pe3yIaBTATHI MIPEICTABISATh pe3yIBTaTHI
pe3yabTaTHI pe3yIabTATHI WCCIIEZIOBAaHUHA B BHUJE |pe3yNbTaThI WCCIIEZIOBAaHUN B BHJIE
WCCIEIOBAHUNA B |ACCIEJOBAHWNA B |HAYYHBIX OTYETOB, [UCCIENIOBAaHWH B |HAYYHBIX OTYETOB,
BHJIE Hay4YHBIX |BHIIE Hay4YHBIX |[IPE3EHTAINH, BH/JIE HAy4YHBIX |TIPE3EHTAIlHi,
OTYETOB, OTYETOB, pedepaToB,  HAyYHBIX |OTYETOB, pedepaToB, HaydHBIX
Mpe3eHTaIuH, Mpe3eHTaInM, MyONWKaIii  COTJIACHO |Mpe3eHTAIlHi, MyONMHUKAINi COTJIACHO
pebepaTos, pedepartos, TpeOOBaHUIM pedepartos, TpeOOBAHUAM Ha
Hay4HBIX Hay4HBIX HayJHBIX BBICOKOM YPOBHE
Iy OrKaIuit myOrKaIuit Ty OTMKATTHIA
COTJIACHO COTJIACHO COTJIACHO
TpeOOBaHUAM TpeOOBaHUAM TpeOOBaHUSM.
HNmeer HaBbikn |He wmmeer HaBbiku |He  umeer  HaBwiku |Mmeer HaBbIku |Meet HaBBIKU
aHanmsa aHanm3a aHanM3a  pe3ynbTaTOB |aHAM3a aHanM3a Pe3yJbTaTOB
pe3yIbTaToOB pe3yIbTaToB WCCIICZIOBAHHUS IIpH |pe3yJIbTAaTOB WCCIIeZIOBaHUS npu
WCCIIEJIOBAHMS TIPU [MCCIEOBaHUS TpH |0QOPMIICHWH  HAyYHO- |MCCIENOBaHUS TpH |0QOpPMIICHHH HAY4HO-
oopmiieHNN oopmiieHNN TEXHUYECKUX OTYETOB oopmiieHUN TEXHUYECKHX OTYETOB
Hay4JHO- Hay4HO- Hay4YHO- BBICOKOTO YPOBHS
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TEXHUYECKUX TEXHUYECKHX TEXHUYECKHX
OTYETOB OTYETOB OTYETOB

I1K-1.10 3uaer npuHIMnsl He 3HaeT |3Haer NPUHLUIEl |3HAeT  IPUHUUIBI |3HAET PUHLIUIIBI

[IpencraBnenue H|cocTaBICHUS MIPUHLIMIIBI COCTaBJICHHS  HAy4HO- |COCTABJICHUS COCTaBJICHHsI Hay4HO-

3aIuTa Hay4YHO- COCTaBJICHUS TEXHUYECKUX OTYETOB M |HAy4YHO- TEXHUYECKHX OTYETOB

pe3yabTaTOB TEXHUYECKUX Hay4YHO- MOJITOTOBKH TEXHUYECKHX " MOJIrOTOBKH

NIPOBENEHHBIX OTYETOB A |TEXHUYECKUX MyOIHUKaIHH. OTYETOB U |myOimMKamnui Ha

HAyYHBIX MOATOTOBKH OTYETOB u MOJITOTOBKH BBICOKOM YPOBHE

HCCIICIOBAHMIA, yOJIMKaIIHH. MOATOTOBKH MyOTUKAITHIA.

OATOTOBKA nyOJIMKaIIHH,

nyonMKanmi - Halyyeer mposomuts |[He ymeer |Ymeer IPOBOUTE |YMEET TPOBOAUTH |YMeer [POBOJIUTH

OCHOBE JIOTUKO- HPOBOIMTE JIOTUKO- |JIOTMKO-AMIAKTUYECKHH |JIOMMKO- JIOTHUKO-

HPHHHHPOB M IaKTHYECKUI JTMTaKTHYECKAI aHaIn3 CONIEpXAHUS |IUJITAKTUYECKUI JTUTaKTHYEeCKUH

HAayqHOU STUKH. |apanps3 comepKaHus |aHAIM3 COAEPIKAHMS |M3y4aeMbIX MCTOYHUKOB |aHAIM3 COAEPIKAHMS |aHAIM3  COIEPIKAaHHS
M3y49aeMBIX M3y9aeMBIX Ha MPOoPECcCCHOHATBHOM |M3Yy4aeMbIX M3y4aeMBbIX
HMCTOYHHUKOB Ha |HCTOYHHUKOB Ha |ypOBHE; BBITIONHSATH |MCTOYHHUKOB Ha |[MCTOYHHKOB Ha
popeCCHOHANBHOM |[TPOPECCHOHANBHO  |HAYYHBIM SKCIIEPUMEHT  |TPOPECCHOHANBHO  [MpodeccHoHaIEHOM
YPOBHE; BBIIIOIHATH (M YpOBHE; M YpOBHE; |ypOBHE;  BBINOJHATH
Hay4YHBIN BBITIOHSTH BEITIONHSTH HayYHBIA SKCIIEPUMEHT
SKCIEPUMEHT Hay4YHBIN Hay4HBIN Ha BBICOKOM YpPOBHE

9KCIIEPUMEHT SKCIEPUMEHT

Nmeer HaBelku |He umeer naBbiku [He  umeer  HaBblku |Hmeer HaBblku |Hmeet HaBBIKH
BIIAJICHUS BIIQ/ICHUS BIQJCHUSI  METOJUKOW |BJIaJICHHS BIIQZICHUSI METOUKOM
METOIUKON METOJIMKON MIPOBEJICHUS METOIMKON MIPOBEJICHHUS
MIPOBEICHUS MIPOBEICHUS WCCIIeIOBaHUN U |[IPOBEICHHUS WCCIIeZIOBAaHUN u
WCCIEIOBAHUN W |ACCIEJOBAaHMN ¥ |HaBBIKaMH OGOPMIICHUS |HCCIENOBAaHUA W |HABBIKAMH
HaBBIKaMHU HaBBIKaMHU W 3a0UTBl  OTYETOB, |HABBIKAMU odopmiteHus u
oopmiteHus u |oQopmiteHus u |pedepatos, odopmiteHus 7 |3aIIUTHI OTYETOB,
3aIUTBl  OTYCTOB, (3AaIMUTHI  OTYETOB, |MPE3CHTAIUH, 3aIMUTBIl  OTYETOB, |pedepartos,
pedepatos, pedepatos, myOnuKanuii Ha OCHOBE |pedepaTos, Mpe3eHTaInH,
Mpe3eHTALUM, Mpe3eHTaluH, MPUHIUIIOB Hay4yHOH |mpe3eHTalui, Ty OTMKATTHIA Ha
myOuKauit Ha |ITyOnHKaIui Ha |ITHKH. My OTMKAITHiA Ha |OCHOBE MIPUHIIATIOB
OCHOBE MPHHIIUIIOB |OCHOBE MPUHITUIIOB OCHOBE TPHHIUIIOB |HAYYHOM STHKHU

Hay4YHOU 3THKU

Hay4YHOH 3TUKHU

Hay4HOH 3THUKHU.

BBICOKOI'O YPOBH:
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IK-1.11 3naer TpeboBanusa |He 3HaeT |3Haer TpeboBanust [3HaeT TpeOoBaHUs |3HAET TpeOoBaHUs
Kontpons OXpaHbl TpyAa NpU |TpeOOoBaHUS OXpaHbl Tpyda I@pH |OXpaHbl TpyJda MpU |0XpaHbl TpyAa IpH
CO6J'IIOI[CHI/I$I BBIITOJITHEHHN OXpaHbl Tpyada NpH |BBIIIOJHCHUN BBIITOJTHEHU U BBIITOJIHEHU U
TpeOOBaHMIA HCCIIEIOBaHUM. BBITOJIHEHUH HCCIIEIOBaHUIA. HCCIIEIOBaHUM. HCCIIEIOBaHUI Ha
OXpaHbl  TpyHa HCCIIEIOBaHUI. BBICOKOM YpPOBHE.
pu VYmeer He yMeer |YMeer — OCyHIECTBIATH |Ymeer VMeer OCYIIECTBIIATH
BBIMOMHCHUM | ocymecTBsTh OCYILECTBJIATh KOHTPOJIb  COOJIFOJIEHUS |OCYIIECTBIIATh KOHTPOJIb COOJIIOICHUS
UCCACAOBAHUN  IxonTpOIH KOHTPOJIb TpeGoBaHuMit OXpaHbl [KOHTPOJIIb TpeOOBaHUI  OXpaHBbI
coOmoaeHus coOoIeHus TpyZa MPH BBIMOTHEHUH |COOIO/ICHUS Tpyna npu
Konrporm TpeOoBaHuMii TpeOoBaHmMit VCCIIE/I0BAHUIM TpeGoBaHmMit BBITIOJIHEHUU
CO6HIOH6HI{’[ OXpaHbl TpyJAa MpPH |OXpaHbl Tpyda MpU OXpaHbl TpyJa NPH |HCCIICIOBAHHUIA Ha
TpeboBaHHii BBITIOJIHEHU U BBITIOJIHEHU U BBITIOJIHCHU U BBICOKOM YPOBHE
OXpaHbl  TPYAR |ycenenoBanuit WCCIIEI0BAHMUIM WCCIIEI0BAHUIM
npu
P — HNmeer HaBbiku |He umeer HaBbiku |He  umeer  HaBbiku |Mmeer HaBbiku |Meer HaBBIKA
N s o KOHTPOJIS KOHTPOJIS vc06m011eHm KOHTPOJIS KOHTPOJIS cvo6n}011eH1m
coOroIeHN s coOroIeHus TpeOoBaHMA OXpaHBI |COOIOAEHNS TpeOOBaHMII  OXpaHbI
TpeOoBaHMIA TpeboBaHMIA TpyJa TpHU BHITIOTHEHUHU |TpeOOBaHMIA Tpyna pu
OXpaHbl TPyAa TPU |OXpaHbl TPyAa TPH |HCCICIOBAHUMA. OXpaHbl TPyJa TpPHU |BBIMTOIHEHUH
BBITTOJTHEHU N BBITTOJTHEHU T BBITTOTHEHU U UCCIIeIOBaHUH
HCCIIeIOBaHUH. HCCIIEIOBaHUM. HCCIIEIOBaHUM. BBICOKOT'O YPOBHS
K - 4. [[IK4.1 — |3naer coctaB|He 3Haer cocraB|3Haer cocraB Tpebyemoii|3HaeT cocTaB|3HaeT cocTaB
CnocobHocTh |BrIOOp Tpedyemoit Tpedyemoit MCXOIHOW HH(POpPMAIUU U|TpedyemMon TpeOyeMoil  HCXOIHOM
OCYIIECTBJIAT |ACXOTHOU HUCXOAHOU HUCXOAHOU HOPMaTHUBHO- HUCXOIHOU nHpOpMAaITII u
b n |mHbpOpManud U |WHOpMAaITIH r|rHGOpMaITII 1| TEXHHYECKUX nHpOpMaITuu H|HOPMAaTHBHO-
KOHTPOJIMPOB |HOPMATHBHO- HOPMATHUBHO- HOPMAaTHBHO- JIOKYMEHTOB JUISI [ HOPMATHBHO- TEXHUYECKHX
aTh TEXHUYCCKHX TEXHUYCCKHX TEXHUYECKUX BBIMOJTHEHUST PACUYETHOTO|TEXHUUECKIX JIOKYMCHTOB JUTSt
BBITMIOJTHEHNE |TOKYMEHTOB JUUIsl |JOKYMEHTOB JUTS | TIOKYMEHTOB JU151| 00OCHOBaHUST TIPOCKTHBIX |IOKYMEHTOB JUTSI | BBITIOTHEHU S
pacy€rHOrO  |BBITOTHEHUS BBITIOJTHCHU S BBIMOTHEHU S pelieHu i 00BEKTOB |BBITIOHEHHUS pacuérHoro
00OCHOBaHUS |pacy€THOTO pacd€rHoro pacy€THOrO IIPOMBILIIIEHHOTO H|pacd€THOTO 000CHOBaHUS
MPOEKTHBIX  |00OCHOBaHUS 000CHOBaHUS 000CHOBaHUS TPaXKIaHCKOTO 000CHOBaHUS MPOEKTHBIX  peIIeHu
peleHni MPOEKTHBIX MPOEKTHBIX PEIICHHH |TIPOSKTHBIX PEIICHHUN |CTPOUTENHCTBA MPOCKTHBIX PELICHUH|00BEKTOR
00BEKTOB penieHuni 00BEKTOB 00BEKTOB 00BEKTOB MTPOMBIIIIIEHHOTO u
MPOMBIIUICH |00BEKTOB MPOMBIIIIEHHOTO M |[TPOMBIIIIEHHOTO U MPOMBIIICHHOTO  U|TPaXKAAHCKOTO
HOT'O U |[IPOMBIIIICHHOT |TPa)IaHCKOTO IpaxJIaHCKOro TPakIAHCKOTO CTPOUTENLCTBA Ha
IpaXIAHCKOT |0 U |CTPOUTENHCTBA CTPOUTENHCTBA CTPOUTENHCTBA BBICOKOM YPOBHE
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0
CTPOUTENBCT
Ba

IPaKIaHCKOTO
CTPOHTENHCTBA

Ymeer BbeiOupath |He ymeer BbIOMpaTh|YMmeer BBIOMpaTh| Y MeeT BEIOMpaTh| Y MeeT BEIOMpATH
HCXOAHYIO UCXOJIHYIO UCXOJHYIO0 HH(POPMAIUIO|UCXOTHYIO HCXOHYIO
UHPOPMAIIIO U |MHPOpMAIHIO u|u HOPMAaTUBHO- | MH(OPMAITUIO u|nH(pOpPMaLTUIO u
HOpPMaTHBHO- HOPMaTHBHO- TEXHUYECKHE JOKYMEHTHI[HOpMaTHBHO- HOpPMaTHBHO-
TEXHUYECKHE TEXHUYECKHE JUTST BBITIOJTHEH US| TEXHUUECKH € TEXHUYECKHE
JIOKYMEHTBI JUIA | TOKYMEHTBI JUIs | pacdETHOTO 0OOCHOBAHMSI | TOKYMEHTBI JUTSE| TOKYMEHTBI JUIs
BBITIOJTHEHUS BBITIOJTHEHUS MIPOEKTHBIX pelIeHu | BBIMOIHEHUS] BBITIOJTHEHUS
pacué€rHoro pacué€rHoro CTPOUTEIIBHBIX OOBEKTOB |pacyéTHOrO pacu€THoro
000CHOBaHUS 000CHOBaHUS 000CHOBaHUS 000CHOBaHUS
IIPOEKTHBIX IIPOEKTHBIX PELICHUI IIPOEKTHBIX PELICHUM|IPOEKTHBIX  PELICHUI
perieHuit CTPOUTENBHBIX CTPOUTEIHHBIX CTPOUTEITHHBIX
CTPOUTENBHBIX 00BEKTOB 00BEKTOB 00BEKTOB Ha BBICOKOM
00BEKTOB YpOBHE

HNmeer HaBbiku:|He wumeer HaBbiku: He AMEET HaBbIkU: | meeT HaBbIKH: |IMeeT HaBBIKH: BHIOOpA
BBIOOpA BBIOOpa BbIOOpa  HEOOXOAMMOI|BEIOOpa HE00XOANMOit
HEeOOX0MMOMI HEO0O0XOIUMON UCXOoHON WHGPOPMAIIUU 1 |HE0OXOTUMOM HCXOIHOM HH(OPMAIIIO
UCXOIHON UCXOIHOMN HOPMATHUBHO- HCXOIHOH "u HOpPMAaTUBHO-
nHpopmarun u|uHGOpMAaIn Y| TEXHUYECKHAX UHpOpMAITUH 1| TEXHHYECKUE
HOPMaTHUBHO- HOPMaTHBHO- JIOKYMEHTOB JUTSI | HOPMATHUBHO- JIOKYMEHTBI B
TEXHUYECKHIX TEXHUYECKHIX BBITIONTHEHUSI PACUETHOTO|TEXHUY ECKUX COOTBETCTBHH c
JTOKYMEHTOB JUTST| TOKYMEHTOB JUT1| 0OOOCHOBAaHUS TPOEKTHBIX |JOKYMEHTOB JUTSI | TEXHUYECKUM 3aJaHIEM
BBITIOJTHEHUS BBITIOTHEHUS pereHuit 00BEKTOB |BBITIOTHEHUS Ha MIPOEKTHPOBAHHE
pacyérHoro pacdE€THOrO MPOMBIIIJIEHHOT O H|pacu€THOr o BBICOKOI'O YPOBHS
o0ocHOBaHUS o0ocHOBaHUS TpakIaHCKOTO 000oCHOBaHUS

MPOEKTHBIX perIeHUuN
00BEKTOB
MIPOMBIIIUIEHHOTO U
TPaXKIaHCKOTO
CTPOHTENHCTBA

MPOEKTHBIX PEIICHUH
00BEKTOB
MIPOMBINIUIEHHOTO U
TpaXKIaHCKOTO
CTPOHTEIHCTBA

CTPOUTEILCTBA

MPOEKTHBIX PEIICHUIN
00BEKTOB
MPOMBIIIUIEHHOTO U
TPa’KIaHCKOTO
CTPOHTEIHCTBA

[1K-4.2 — Bs16op
MeToaa Hu
METOIUKH
BBIIIOJITHEHHS
pacu€rHoro
000CHOBaHUS
MIPOEKTHOT'O
penieHus
0o0BeKTa

3HaeT MeEToaBl
METOJINKH
BBITTOJTHEHH S
pacu€rHoro
000CHOBaHUS
MPOEKTHOr' O
pemieHuss  oObeKTa
MPOMBILUIEHHOTO U

u

He 3naer MeTonsl u
METOJINKH
BBITTOJTHEHUS
pacu€rHoro
000CHOBaHUS
MPOEKTHOI'O
peumieHuss  oOBeKTa
MPOMBILIUIEHHOTO U

3Haer METOJIbI Hu
METOJMKH BBITOJHEHHS
pacu€THOrO
000CHOBaHUS
MTPOEKTHOT'O
00BeKTa
MPOMBIIIIIEHHOTO
TPaXKIaHCKOTO
CTPOHTEIHCTBA

peHICHU

u

3Haer MeTonmpl |
METOINKH
BBITIOJTHEHHUS
pacu€THOro
000CHOBaHHUS
MPOEKTHOT'O
pemeHuss  00bEeKTa
MPOMBIIIJIEHHOTO U

3Haer
METOIUKHU
BBIIIOJIHEHUS
pacu€THoro
000CHOBaHHUS
MPOEKTHOTO  PEIIeHHUS
o0beKTa
MTPOMBIIIIEHHOT'O
TPaXIaHCKOTO

METOBI 51

u
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MIPOMBINUICHHOT  [TPaKIaHCKOrO TrPaXKIaHCKOTO TPaXIaHCKOTO CTPOHTEILCTBA Ha

0 U |CTPOUTEILCTBA CTPOHTEIHCTBA CTPOHTEIHCTBA BBICOKOM YPOBHE

IPaXKIaHCKOTO

CTPOUTECIIBCTBA,  \Yyeer cocraBiarh |He ymeer |Ymeer COCTABJIATL |YMEET COCTaBIAThL |YMeer COCTaBIIATh

COCTaBJICHNC pPacyéTHYIO CXEMY |COCTaBIAThH pacyéTHYIO CXEMY |pacuyéTHyr0 CXeMy |pacuyETHYIO cXeMy

pacHeTHon o0beKTa pacuéTHyI0 CXeMy |0ObEKTa CTPOMTENLCTBA, |00LEKTa o0beKTa

CXCMBI. CTPOHTENHCTBA, 00BbeKTa YYUTBIBATh CTPOHTEIBCTBA, CTPOHTEIBCTBA,
YUYUTBIBATH CTPOUTCIILCTBA, B3aHMO}IeI>'ICTBHe YUUTHIBATDH YUUTHIBATH
BSaI/IMOILeI\/'ICTBI/Ie YUYUTBIBATH OTACIBHBIX €ro B3aPIMOI[eﬁCTBPIe BSaPIMOI[efICTBI/Ie
OTACIBbHBIX €ro B3aHMOHeI>'ICTBHe 3JIEMCHTOB;, BI)I6I/IpaTB OTACIIBbHBIX €ro |OTACIBbHBIX €ro
3JICMCHTOB;, OTACIBbHBIX €ro (METOAUKY BBINIOJHCHUSA |3JIEMCHTOB, OJICMCHTOB, BI)I6I/IpaTI>
BBIOMPAThH DJIEMEHTOB; pacuéra BBIOHMpATH METOUKY
MCTOJUKY BBI6I/IpaTB MCTOJIUKY BBIITOJTHECHU ST paC‘IéTa
BBIITOJIHECHU A MCTOIUKY BBIITOJTHCHU I Ha BBICOKOM YPOBHE
pacuéra BBIITOJIHEH NS pacuéra

pacuéra

Nwmeer HaBblkM: |(He umeer nHaBblku [He  umeer  HaBblku |Hmeer HaBblku |Hmeet HaBbIKH
MIPUMEHEHUS MIPUMEHEHUS MIPUMEHEHUS MIPUMEHEHUS MIPUMEHEHUS
BBIOPAHHOTO BBIOPAHHOTO BBIOPAHHOTO MeTOo/Ia |BEIOpAHHOTO BBIOPAaHHOTO  METOAA
MeToa MeToza BBITIOJTHEHUS MeroJa BBITIOJTHEHUS
BBITIOJTHEHUS BBITIOTHEHUS pacuéTHoro BBITIOJTHEHUS pacdéTHoro
pacy€raoro pac4yEéTHOrO 0o0oCHOBaHUS pacyEéTHOrO 000oCHOBaHUS
o0ocHOBaHUS o0ocHOBaHUS MPOEKTHOTO  pEIIeHUs |00OCHOBAHUS MIPOCKTHOTO  PEIICHUS
MPOEKTHOT'O MPOEKTHOT'O 31aHUM, COOPYKEHHH U |[IPOEKTHOIO 3IaHUNA, COOPYKEHUH U
pellieHus]  3AaHuM, |pellleHus 3JaHuM, |MX 3JIEMEHTOB pelieHusl  3JIaHui, |UX 3JIEMEHTOB
COOPYXEHUH U HUX |[COOPYXKEHUH U HX COOPYKEHUH U HUX |BBICOKOI'O YPOBHS
3JIEMEHTOB AJIIEMEHTOB AJIEMEHTOB

[1K-4.3 — (3naer  meromuky |He 3Haer mMeTonuky |3Haer METONUKY |3HAaeT  METOIUKY |3HaeT METOJIUKY

Bremonaenne BBITIOTHEHUS BEITIOTHEHUS BEITIOTHEHUS BBITIOJTHEHUS BBITIOJTHEHUS

pacdeTHoro pacdeTHoro pacdeTHoro pacdeTHoro pacdeTHoro pacdeTHoro

000CHOBaHUS 000CHOBaHUS 000CHOBaHUS 000CHOBaHUS 000CHOBaHUS 000CHOBaHUS

MIPOEKTHOT'O IIPOEKTHOT'0 MIPOEKTHOT'O MPOEKTHOTO  PEIICHUs |TPOEKTHOTO MPOEKTHOTO PEIIeHHUS

penieHus pemieHuss oObekTa |pemieHuss 00BeKTa |00BeKTa pemeHuss 00BEKTa |00OBEKTa

00BeKTa MIPOMBIIIUIEHHOTO ¥ |[POMBIIUIEHHOTO W |IPOMBIIUIEHHOTO Y |IPOMBIIIIEHHOTO ¥ |MTPOMBIIUIEHHOTO u

MIPOMBINIUIEHHOT ~ [TPayKAaHCKOTO TpaXKIaHCKOTO TPaXKIaHCKOTO TPaTaHCKOTO TPaKTaHCKOTO

0 U |CTPOUTENHCTBA W |CTPOUTENHCTBA W |CTPOHTEIHCTBA U |[CTPOUTENBCTBA W |CTPOUTENHCTBA u

TPaXKIaHCKOTO JIOKYMEHTHPOBaHUE
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CTPOUTENIBCTBA U |JIOKyMEHTUPOBAHUE |IOKYMEHTHUPOBAHUE |TOKYMECHTHPOBAaHHE €r0 |JOKYMEHTUPOBAHUE [€r0 pPE3yJIbTaTOB Ha
JOKYMEHTHPOBA |€ro pe3yJIbTaTOB €ro pe3yJIbTaToB pe3yabTaToB €ro pe3yJIbTaToB BBICOKOM YPOBHE
HUE ero
pe3y/IbTaToB Vmeer He yMeeT |YMmeer  00OCHOBBIBAThL |YMeer VMeer 000CHOBBIBATH
00OCHOBBIBATh 000CHOBBIBATH NPOEKTHOE pelleHHe ¢ |000CHOBHIBATH MIPOEKTHOE pEIIeHHE C
MIPOSKTHOE MIPOSKTHOE MOMOIIBI0  JIOKYMEHTOB |TIPOCKTHOE MTOMOIIIBIO TOKYMEHTOB
pereHue c |pemeHue C |V CTPOUTENLCTBA peleHue C |IIg CTpOMTEILCTBA HA
MIOMOIIIBIO MTOMOIIIBIO MTOMOIIIBIO BBICOKOM YPOBHE
JIOKYMEHTOB  JUISl |TOKYMEHTOB  JUIs JIOKYMEHTOB  JUIsI
CTPOUTEIHCTBA CTPOUTEIBCTBA CTPOMTEILCTBA
HNmeer HaBbiku |He umeer HaBbiku |He  umeer  HaBbiku |Mmeer HaBbIku|IMeeT HaBBIKU
BBITIOJTHEHHUS BBITIOJTHEHUS BBITIOJTHEHUS BBITIOJTHEHUS BBITIOJTHEHUS
pacyeTHoro pacyeTHoro pacyeTHOro pacyeTHOrO pacyeTHOrO
000CHOBaHUS 000CHOBaHUS 000CHOBaHUS 000CHOBaHUS o0ocHOBaHUS
MIPOEKTHBIX MIPOEKTHBIX MPOEKTHBIX ~ PELICHUH |[POCKTHBIX PELICHUM|[TPOSKTHBIX  PELICHHM
pelleHud  3MaHMs, |pEIICHUN  3[aHus, |3MaHUs, COOPY)KCHUS | |3MaHMS, COOPYKCHHSI|3IaHMUs, COOPYKEHUS U
COOpYKEHUS U |[COOPYKEHHS U |TOKYMEHTHpPOBAHHUS €ro |u JIOKYMEHTHPOBaHUS
JTOKYMEHTHPOBAHUS |JOKYMEHTHPOBAHUS |PE3yJIbTAaTOB JIOKYMEHTHPOBAHUS |ero pe3yabTaToOB
€ro pe3ylbTaToB €ro pe3ylbTaToB €ro pe3ylbTaToB BBICOKOTO YPOBHS
IIK-4.4 — Omenka|3naeTr HOpMaTHBHO- |He 3HaeT |3HaeT HOpPMAaTHBHO- (3HAET HOPMATHUBHO- |3HACT  HOPMATHBHO-
COOTBETCTBHUSA TEXHUYIECKHE HOPMaTHBHO- TEXHUYIECKHE TEXHUYECKHE TEXHUYECKHE
pe3yabTaToOB JIOKYMEHTHI IUTA | TEXHUYECKHe JIOKYMEHTBI JUISI OIIEHKH |JOKYMEHTHI IUTSL | TOKyMEHTBI JUTS
pacdeTHoro OLIEHKH JIOKYMEHTBI IUT |COOTBETCTBUS OIICHKH OIIEHKH COOTBETCTBHS
000CHOBaHUS COOTBETCTBHSA OLIEHKH PE3yIBTATOB PACUETHOTO |COOTBETCTBUSA pe3yaBTATOB
o0BeKTa pe3yabTaToOB COOTBETCTBHS 000CHOBaHUSI O0BEKTa |pe3yabTaTOB pacyeTHOr O
CTPOWUTENBCTBA  |pacYeTHOTO pe3yIBTaTOB CTPOHTEIHCTBA pacdeTHoro 000CHOBaHUS O0BEKTA
TpeOOBaHUAM 000CHOBaHUS pacdeTHoro 000CHOBaHUS CTPOHTEIHCTBA Ha
HOPMaTHUBHO- 00BeKTa 000CHOBaHUS 00BeKTa BBICOKOM YPOBHE
TEXHUYIECKHIX CTPOHTENHCTBA 00BeKTa CTPOHTEIHCTBA
JIOKYMEHTOB, CTPOHTEIHCTBA
OLICHKA VYwMmeer onenunBath |He ymeeT |Ymeer OLIEHUBAThL |YMeeT OIeHUBaTh |YMeeT OIICHUBATh
AOCTOBCPHOCTH | jocTOBEPHOCTD OIICHUBATD JIOCTOBEPHOCTD JIOCTOBEPHOCTD JIOCTOBEPHOCTD
pesy/IbTaTOB pE3yNbTaTOB JIOCTOBEPHOCTH PE3YNIbTATOB PACUETHOTO |PE3YNIBTATOB pe3yJIbTaTOB
pacHcTHoro pacuéTHOro Ppe3yJIbTaToB 000CHOBaHUS PacuéTHOro PacuéTHOro
000CHOBaHHUS 000CHOBaHUS pacuéTHOro 000CHOBaHMUSI. 000CHOBaHUS Ha
000CHOBaHUS BBICOKOM YPOBHE
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HNmeer HaBeiku |He wumeer HaBbiku |(He  umeer  HaBwmiku (Mmeer HaBblku |MeeT HaBBIKU
OLICHKH OLICHKH OLICHKA  COOTBETCTBUS |OI[CHKU OIICHKH COOTBETCTBHSI
COOTBETCTBHS COOTBETCTBHS pe3yabTaTOB  pacuera |[COOTBETCTBHSI pe3yNbTaToOB  pacuera
pe3ybTaTOB pe3ynbTaToOB 3JTAaHUS UJIH COOPY)KCHUS |pe3yJIbTaTOB 3MaHUs W
pacuera 37aHUS WIH |pacyueTa 3IaHus WK |TPeOOBAHHSIM pacuera 31aHus WK |COOPYKEHUS
COOPY>KEHUS COOPYKEHUS HOPMaTHBHO- COOPYKCHUS TpeOOBaHUSAM
TpeOOBaHUIM TpeOOBaHUIM TEXHUYECKUX TpeOOBaHUSIM HOpMaTHBHO-
HOPMaTHBHO- HOPMaTHBHO- JIOKYMEHTOB, OLICHKH |HOPMATHUBHO- TEXHUYECKHX
TEXHUYECKUX TEXHUYECKUX JIOCTOBEPHOCTH TEXHUYECKHUX JIOKYMEHTOB,  OIICHKH
JIOKYMEHTOB, JIOKYMEHTOB, pe3yJabTaTOB pacuera JIOKYMEHTOB, JIOCTOBEPHOCTH
OLICHKH OLICHKH OILICHKH pe3yNbTaToOB  pacuera
JIOCTOBEPHOCTH JIOCTOBEPHOCTH JIOCTOBEPHOCTH BBICOKOT'O YPOBHS
pe3ynbTaToOB pe3ynbTaToOB pe3yIbTaToOB
pacuera pacuera pacdera
I1K-4.5 —|3naer cocraB [He 3maer cocrtaB |3Haer cocraB |3HaeT coctaB |3HaeT COCTaB
CocraBneHne AHAJTUTHIECKOTO AHAJIUTUIECKOrO AHAJIMTUYECKOrO OTYETa |aHAJTUTHYECKOrO aHAJIMTHIECKOT O
AHAJINTHYECKOTO |OTYeTa 0 |oTuera 0 |0 pe3ynapTaTax |oT4yera 0 |oTdeTa O pe3yapTaTax
oryera o|pe3yibTaTax pe3yabpTaTax pacyeTHoro pe3yabpTaTax pacdeTHoro
pe3ynbTaTax pac4yeTHOr O pacyeTHOTO 000CHOBaHUS OOBEKTOB |pPacdeTHOTO 000CHOBaHUS
pacyeTHOro o0ocHOBaHUS o0ocHOBaHUS MIPOMBITIIIEHHOTO 1 |000CHOBaHMS 00BEKTOB
000ocHOBaHUS 00BEKTOB 00BEKTOB TPk IaHCKOTO 00BEKTOB MIPOMBITIITIEHHOTO u
00BEKTOB MIPOMBIIIUIEHHOTO ¥ |[IPOMBIIUIEHHOTO W |CTPOUTENHCTBA MIPOMBIIIUIEHHOTO W |TPaKIaHCKOTO
MIPOMBIIIUIEHHOTO |TPa)KAaHCKOTO TPpa)KIaHCKOTO TPa’KIaHCKOTO CTPOHTEIHCTBA Ha
U TPakJaHCKOTO|CTPOHUTEIHCTBA CTPOHTEIHCTBA CTPOHTEIHCTBA BBICOKOM YPOBHE
CTPOUTENHCTBA
Ymeer cocraBuiaTe (He yMeeT |YMEET COCTaBIATh OTYET |YMEET COCTaBISATH |YMeer COCTaBJISITh
OTYeT O |COCTaBIISITH OTHUET O |0 pe3yiabTaTax pacdera M |OTYET pe3ylbTaTaxX |[OT4eT O pe3yiabTaTrax
pe3yapTaTax pe3yabpTarax MIPOEKTHUPOBAHUS pacdera U |pacuera "
pacuera U |pacdera 1 |00BEKTa CTPOUTENBCTBA  |TPOSKTHPOBAHUS MPOEKTUPOBAHUS
MIPOEKTUPOBAHUS MIPOEKTUPOBAHUS 00BeKTa 0o0BeKTa
00BeKTa 00BeKTa CTPOHTENHCTBA. CTPOHTEIHCTBA Ha
CTPOHTENHCTBA CTPOHTEIHCTBA BBICOKOM YPOBHE
HNmeer HaBbikn |He wmmeer HaBbiku |He  umeer  HaBwiku |Mmeer HaBbiku |Meet HaBBIKU
COCTaBIICHHS COCTaBIICHHS COCTaBIICHHS COCTaBJICHUS COCTaBJICHUS
Pa3BepHyTOro pasBepHyTOTrO pPa3BEpPHYTOr0 OTUETa O |Pa3BEPHYTOTO Pa3BEpHYTOrO OTYETA O
oryera 0 |oTuera 0 |pe3ylbTaTax pacuera W |oTdeTa 0 |pe3ynbpTaTax pacyera u
pe3yabpTaTax pe3yabTaTax pe3yabTaTax MPOEKTUPOBAHUS
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pacuera pacuera U |[IPOEKTUPOBAHHUS pacuera o0beKTa
MPOCKTHPOBAHHUS IPOCKTUPOBAHUS 00BEKTa CTPOUTENHCTBA  [IPOCKTHPOBAHUS CTPOHTEIILCTBA
o0bekTa o0BbekTa o0BbeKTa BBICOKOT'O YPOBHSI
CTPOUTENBCTBA CTPOUTENBCTBA CTPOHTEIILCTBA
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1.2.3. lllkajia oneHUBaAHUSA

YPpOBEHb NOCTHKEHUM OtmeTka B 5-0anpHOH IIKane 3auTteHo/ He
3a4TEHO
BBICOKMI1 «5»(0TIN4HO) 3a4TEHO
IIPOJIBUHYTBIN «»(xoporo) 3a4TEHO
IIOPOr OBBII «3»(y10BJIETBOPUTENBHO) 3a4TEHO
HUKE IIOPOrOBOro «2»(Hey10BIIETBOPUTENHHO) HE 3a4TEHO

2. TUNOBBIE KOHTPOJIbHbIE 3aJaHUs MJIH WHbIe MAaTepPHAJIbI, He0OX0AMMBbIe I/l
OlleHKH 3HAHWH, YMeHHUI, HABBIKOB, XapaKTepPU3YIIIMX 3Tanbl ()OPMUPOBAHUS
KOMIIeTEeHIMI1 B po1ecce 0CBOEHHs 00pa30BaTe/IbHOI NPOrpaMMblI

THUITIOBBIE 3A TAHUS JIJISI ITIPOBEJEHUSI TIPOMEXYTOUYHOMN ATTECTAIIMN:

2.1. Dk3amMeH

a) TUIIOBBIE BOMpPOCHI K 3k3ameny (IIpunoxenue 1)

B) KPUTEPHH OLICHUBAHUS
B) KPUTEPHH OLICHUBAHUS.

[Ipu ouieHKe 3HAHUI HA PK3aMEHE YUUTHIBACTCS:

1. YpoBenb chopMUPOBAHHOCTH KOMIICTECHITHI.
2. YpoBeHb YCBOEHUS TEOPETUUECKHX MOJI0KEHUH T CIUTUIMHBI, TPAaBUIBHOCTH (POPMYIUPOBKH
OCHOBHBIX TTOHATUN ¥ 3aKOHOMEPHOCTEM.

3. YpoBeHb 3HaHUA (PaKTHUECKOTO MaTepuaja B 00beMe IpOrpaMMBl.
4. Jloruka, CTpyKTypa U TPaMOTHOCTh M3JIOKEHHS BOTIPOCA.

5. YMeHue cBA3aTh TEOPHUIO C MPAKTHKOM.

6. YMenue aenath 0000IIEHNS, BEIBOIBI.

Ne

Onenka Kpurtepuu oneHku
n/n 1 purep 1

OTBeTsl Ha IIOCTAaBICHHBIE BONPOCHI M3JIAralOTCs  JIOTMYHO,
[IOCIIEOBATEIFHO M HE TPEOYIOT AOMOJHUTENbHBIX IIOSICHEHUI.
[lonHO pacKpeIBalOTCS NPUYMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
SIBICHUAMU U coObITusMH. JlenatoTcst 0OOCHOBAaHHBIE BBIBOIBI.
HdeMoncTpupyrorcss 1ay0oKkue 3HaHHS 0a30BBIX HOPMAaTHBHO-
MpaBoBBIX aKTOB. COOJIIOAAI0TCSI HOPMBI JIUTEPATYPHON PEUH.

1 OTan4HOo

OtBetnl Ha MIOCTaBJICHHbIE BOIIPOCHI M3JararTcs
CHCTEMAaTU3MPOBAaHO M IOCIeN0BaTeNbHO. ba3oBble HOPMaTHBHO-
[IPaBOBBIC AKTHl HCIIOJB3YIOTCS, HO B HENOCTATOYHOM OOBEME.
Matepuan  u3naraercs — yBepeHHO.  PacKpbITBl  NPUYUHHO-
CIIEICTBEHHBIC CBSI3M MEXKIY SBICHHSAMH UM COOBITHSMH.
JeMoHcTpupyercsi yMEeHHE aHaJM3UpOBaTh MaTepual, OIHAKO He
BCC BBIBOABI HOCST ApPryMEHTHUPOBAHHBIH M  JIOKa3aTEIbHBIN
xapakrep. CoOaroal0TCss HOPMBI IUTEPATYPHOH peyH.

2 Xoporro

I[OHYCKB.IOTCH HapymcHuss B TIOCIICAOBATCIBHOCTH HW3JIOXKCHUS.
Hmerores YIIOMUHAHUA 00 OTACIIBHBIX 0a30BBIX HOPMATHBHO-
IMPaBOBBIX aKTax. Henonuo PAaCKpBIBAOTCA MIPpUIUHHO-
CICICTBCHHBIC CBA3U MCKAY SBJICHUSAMU nu COOBITHSIMU.
I[eMOHCTpI/IPYIOTCSI MOBCPXHOCTHBIC 3HAHHA BOIIPpOCa, C TPYAOM
pemaroTCAd KOHKPETHBIC  3a/1avu. Hmerorcs 3aTpyAHCHUA C

3 Y 10BIETBOPUTENBHO
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BBIBOJaMM. I[OHyCKaIOTCH HapyumcHuss HOpM J'H/ITepaTypHOI‘/'I peuun.

HeynosnerBoputensHo

Matepuan uznaraercsi — HEMOCJIENOBaTeIbHO, COMBUMBO, HE
IIPEJCTABISIET ONPEIESIIEHHON CUCTEMBI 3HAHUM O aucuuiuimHe. He
PAaCKpBIBAIOTCS IPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXY SIBIICHUSMHU U
coObITHsiMu. He mpoBoauTest ananu3. BeiBonbl 0TCyTCTBYIOT. OTBETHI
Ha JIONOJIHUTEIBHBIE BOIIPOCHI OTCYTCTBYIOT. MMmeroTcss 3amerHble
HapyIlIEHUs] HOPM JIMTEPATYPHOU pedH.

THUITOBBIE 3AJIAHUA 1JId ITPOBEJAEHUSA TEKYIIEI'O KOHTPOJISA:

2.2. KonrtpoJsbHasi padora.

a) TUIOBBIC 3aJIaHUs [T KOHTPOJIbHOH paboTsl ([Ipunoxenue 2)
0) KpuUTEpHUH OIECHUBAHUS
BeimostHsieTcst Bpy4Hy0 U B MaTeMaTuueckoit mporpamme Matchad. IToaroroBka KOHTpOJIBHOM
paboThI MPOU3BOIUTCS 1I0Ma, Ha 1a00OPATOPHBIX 3aHATHUAX MIPEAIOIAraeTCs] KOHCYJIbTUPOBAHUE C
IpernoaBaTesieM, 00CyX ACHNE TPOMEXYTOUHBIX pe3yabTaToB. [Ipu olieHke paboThl CTyIeHTa

YUYUTBIBAETCS:
1. IIpaBmibHOCTH 0(OPMIIEHUSI KOHTPOJILHOU pabOThI
2. YpoBeHb cPOPMUPOBAHHOCTH KOMIIECTCHITHI.
3. CrereHb mpopabOTKHU ITaXeH, JISCTHHUIIBI, BATPaXKa, KPBIIIIH, CTCH, OKOH, JIBEpEH.
6. YMeHue CBA3aTh TEOPUIO C MPAKTUKOM.
7. YMmenue aenath 0000IIEHNS, BEIBOIBI.
Ne
n/ | OueHka Kpurepuu ouenku
n
1 OO CryneHT BBITTOTHIUT paboTy 6€3 OmMOOK ¥ HEIOYETOB, JOMYCTHII He
Oonee onHOrO Hego4eTa
2 CTyzieHT BBIOTHHUI paboTy MONHOCTBIO, HO JOMYCTHIJI B HEH He
Xoportro Oonee onHOMN HErpyOOil omMOKN 1 OAHOTO HEJOU€eTa, WIIK He Oonee
JIBYX HET0YETOB
3 CTyzieHT ITpaBWIFHO BBIMIOJHIII HE MEHEEe MOJIOBHHBI pabOTHI MITH
JIOTTyCTHJ He OoJiee MBYX IpyObIX OMIMOOK, MIIM He Oonee oaHON
rpy0Ooil U ofHOI HerpyOO# OIMMOKH M OJHOTrO HEJOo4YeTa, WIH He
Y 1OBIETBOPUTENHHO Oomee MBYX-TpeX HETPyObIX OMHOOK, WJIH OJHOW HerpyoOoit
OIMIMOKU U TPeX HEJOYETOB, WM IIPH OTCYTCTBHH OLMIMOOK, HO MIPH
HAJIMYUHA YETBHIPEX-TIATH HEI0YEeTOB, IUIOXO 3HAET MaTepHal,
JIOITYCKaeT NCKa)KeHUe (haKToB
4 CTyzieHT IOIyCTHJI YHCIIO OIIMOOK M HEJ0YETOB MPEBOCXOJIIIEe
HeynoBneTBopuTenbHO |HOPMY, P KOTOPOH MOXKET OBITh BBICTABJIEHA OLIEHKA «3», WU
€CJIM TIPaBHJIHHO BBIIOIHUII MEHEE MTOJIOBHHBI PA0OTHI
5 Brimonueno npaBuibHO HEe MeHee 50% 3anaHuil, padoTa BBIOIHEHA
10 CTAaHJAPTHOW MJIM CAMOCTOSITEIIFHO pa3pad0TaHHOW METOANKE, B
3auTeHo OCBEII[EHUH BOIPOCOB HE COJCPIKUTCS I'PyOBIX OMIMOOK, IO XOIY
pelIeHns caeilanbl apryMEHTHPOBAHHBIE BBIBOJIBI, CAMOCTOSATEIBHO
BBINOJTHEHA TpaduyecKast 4acTb padoThI
6 He sauretio CTyneHT He cpaBuiICs ¢ 3alaHUEM (BBIIIOIHEHO ITPABUIILHO MEHEE
50% 3anmaHus BapuaHTa), HE PACKPHITO OCHOBHOE COIEp)KaHUE
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BOIIPOCOB, MMECIOTCA rpy6LIe OIIMOKU B OCBCLICHHUU BOIIpOCa, B
PCeIICHUHN 3aa4d, B BLIITOJHCHHUN rpa(bnqecxoﬁ qaCTu 3aJaHus H
T.A., 4 TAKXKC BBIIIOJITHCHA HE CAMOCTOATCIIBHO.

2.3. Tect
a) TUroBbIe Borpock! kK Tecty (I[Ipunoxenue 3)
B) KPUTEPHUH OLIEHUBAHUS

[Ipu onieHKe 3HAaHUH O pe3ynbTaTaM TECTOB YUYUTHIBACTCA:

1. YpoBeHb chOpMUPOBAHHOCTH KOMIICTECHITHA.

2. YpoBeHb YCBOCHUSI TEOPETHUYECKHX IOJIOKESHUH TUCIMILIMHBI, MPaBHILHOCTh
(hopMyJI POBKM OCHOBHBIX TTOHSATHUN U 3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHUS (PAKTHUECKOTO MaTepralia B 00beMe MPOrpamMMBbl.

4. Jloruka, CTpyKTypa U IpaMOTHOCTb U3JI0KEHUS BOIIPOCa.

5. YMeHue CBSA3aTh TEOPUIO C MPAKTUKOM.

6. YmMenue aenath 0000IIEHUS, BBIBOIEL.

Ne Onenka KpuTtepuu ouenku
n/n
1 €CJIM BBITTOJTHEHEI CIICTYIONTNE YCIIOBHUS .

- JIaHbI IPaBUJIbHEIC OTBETHI He MeHee yeM Ha 90% BompocoB Tecra,
WCKJIIOYasi BOIPOCHI, HA KOTOPBIE CTYJICHT JIOJDKEH JIaTh CBOOOIHBIN
OTBET;

-Ha BCE BOMPOCHI, IPEIIONararoiue CBOOOIHBINA OTBET, CTYJCHT Jal
MIPaBWIBHBIN U TTOJHBIN OTBET.

2 €CITH BBITIOJIHEHBI CIICYIONIHE YCIOBUSI:

- JTaHbI TIPaBWIIbHBIC OTBETHI HE MeHee 4eM Ha 75% BOmpocoB Tecrta,
UCKJIIOYasi BOMPOCHI, HA KOTOPBIE CTYJEHT JIOJDKEH JIaTh CBOOOIHBIN
Xopotiio OTBET;

- Ha BCE€ BOIMPOCHI, TPEIOoNararone cBOOOTHBINA OTBET, CTYACHT Jall
MPAaBUJIBHBIA OTBET, HO JIOMYCTHJ HE3HAYHMTENbHBIC OMMUOKA U HE
MOKa3aJl He0OOX OTMMO¥ MOITHOTHI.

3 €CITH BBITIOJIHEHBI CIICYIOIIUE YCIOBHSI:

- JIaHbl TpaBUIIbHBIC OTBETHI He MeHee yeM Ha 50% BompocoB TecTa,
HCKITFOYasi BOMIPOCKHI, HA KOTOPBIE CTYACHT JOJDKECH JIaTh CBOOOHBIN

OTinyHO

Y noBneTBOpUTEIH OTBeT;
HO - Ha BCE BOIPOCHI, MTPE/IIOJIAraroie CBOOOIHBIN OTBET, CTYACHT Al
HENPOTHUBOPEYUBEII OTBET, WU MIPH OTBETE JOMYCTHI 3HAUYNTEIbHBIE
HETOYHOCTH U HE IOKAa3aj MOJHOTHL.
2 HeynosnerBopute | €CIH CTYACHTOM HE BBIIIOIHCHBI  YCJIOBHS, MPEAMOJAraomue
TILHO OLIEHKY «Y JIOBJIE TBOPUTEIHHOY.
4 BricTaBmsieTcst Ipu COOTBETCTBHH MapaMeTrpaM SK3aMeHAIMOHHON
3adreHo HITKAJIBI Ha YPOBHSX «OTIIHYIHOY, «XOpOIIOY,
«YAOBJIETBOPUTEIHHOY.
5 BricTaBnsiercst mpu COOTBETCTBHHM TapaMeTpaM 3K3aMeHaIlMOHHOMN
He 3aureno

mKaiabsl Ha «H CyAOBJICTBOPUTCIILHO»

3. IlepeyeHb W XapaKTepPHUCTUKH MNpPoOUeAYPbl OLECHUBAHMUS 3HAHMIi, YMeHHMIi,
HABbIKOB, XapPaKTEePHU3YIOIHX dTanbl (POPMUPOBAHUA KOMIIETCHIMI

Hpoue;[ypa MNPOBCACHUSA TCKYHIECTO KOHTPOJIA YCIICBACMOCTH U HpOMC)KyTO‘-IHOﬁ
aTTeCTalnun o6yqafom1/1xc;1 o JUCHUINIMHE PEriIaMCHTUPYCTCA JIOKAJIbHBIM HOPMAaTHUBHBIM
AKTOM.
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Ilepeyenb M XapaKTepUCTHKA NMPOLEAYP TEKYIIEro KOHTPOJIA YCIeBAEMOCTH U
NPOMEKYTOYHOMI
aTTecTAlMH 110 JUCHHUILINHE

Hepnounqﬂocn) Hu

HaumMmeHoBaHue Buapl
crnocod npoBeaeHusi
Ne OIICHOYHOT 0 BCTaBJIseMbIX ®opmMma yyera
Nnpoueaypsl
cpeacTea OLIEHOK
OllcHUBAHUA
Pa3 B cemecTtp, no N
ITo naTubamsHOM Benomocts, 3aueTHas
1. OK3ameH OKOHYaHWU U3yU4EHUS
TIKaje KHIDKKa, IopTdonmo
JTUCIIUTUTAHBI
Kypnan ycrieBaemoctu
KonTponpsnas Pa3 B cemectp, 1o P Y
TIperoiaBaTens,
2. pabora 3a04yHast OKOHYAaHUM U3y4eHHs | 3auTeHO/He 3a4TeHO
JKypHaJ perucTpariu
¢dbopma o0yueHus JCITUTUTAHBI
KOHTPOJIBHBIX paboT
Mo mrrubanmsroii Kypnain ycneBaemocTu
3 Tectn YpHAIL y

B Teuenue cemectpa

HIKaJie uin
3a4TEHO/HE 3aYTEHO

npenojaaBaTeiis
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10.

11.

12.

Ipunoocenue 1
Bonpocs! u 3a1anus K 3K3aMeHy

IIK-1.5

[MocTpouTh  CTAaTHYECKYIO MOJENb OalKH C IMPOW3BOJBHOM, HO TIagKoi (GopMol u
MPOU3BOJILHOM PaCIpEEIEHHOM, Harpy3KOu.

Omnucarb PEUHICHUC 3TOI'O YpaBHCHUSA C IIOMOMIBIO METOJa KOHCYHBIX 3JICMCHTOB.

CKOJIBKO ABYMCPHBIX KOHCYHBIX 3JIECMCHTOB CYHICCTBYCT B IIPOCKTHPOBOYHOM KOMILJICKCE
SCAD?

MK-1.6

CKOJIBKO IByMEpPHBIX KOHEUHBIX AJIEMEHTOB CYLIECTBYET B IPOEKTUPOBOYHOM KOMILJIEKCE
JINPA?

[ToapoOHO pacckaxkute 00 OTHOM U3 HUX?

CKOJ'II)KO TpeXMCpHBIX KOHCYHEBIX JDJICMCHTOB CYHIGCTByeT B HpOGKTI/IpOBOLIHOM
komiuiekce SCAD?

CKOHBKO TpeXMepHBIX KOHCYHEBIX JDJIEMCHTOB CYH_[eCTByeT B HpoeKTI/IpOBO‘—IHOM
komiiekce JIMPA?

[ToapoOHO pacckakute 00 OJTHOM U3 HUX.
MnK-1.7

Ha npoexktupoBounom kommuiekce SCAD  mpousBecTH  MOJAIBHBIM — pacyeT
MPOCTPAHCTBEHHOW TPEXATAKHOM pambl C 3aJaHHOW MATpPUIIEH MacCc U C 3aJaHHOMN
MaTpUIEN KECTKOCTH

Pacnieuarats oTuer B mporpamme SCAD.

HNmeercs TPEXITAXKHOE COOPYKEHUEC, MOACTIUPYEMOC KOHCOJIBHBIM CTEPKHEM C TpeMd

MaccaMu. ManI/II_Ia MacCC COOPYKCHU paBHA.

1 0 O
M=(0 2 0
0 0 5
Martpuna KEeCTKOCTH COOPYKEHHs TaKOBa!
5 1 2
G=11 10 2
2 2 10

Ha xoHCTpyKIMIO BO3/€HCTBYET TapMOHUYECKOE KOJIeOaHue ¢ yacToTol 8 = 5 aMIUIUTyA0M:

2
f=\3
5

Hanucate ypaBHeHHsI KoNeOaHMN KOHCTPYKIIMM TIPH YKa3aHHOM TapMOHUYECKOM
BO3JICHCTBUM.

BriOpaTh B KauecTBe METOAMKH PEIICHUs dTOW cucTeMbl MeTo PyHre-KyTThl yeTBepToro
MopsiJika TOYHOCTH peajin30BaHHOTO B oniepaTope Odesolve.
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13. Opranun3oBath NOUCK CEHCMOTpPaMM, BEJIOCUTPaMM, aKCeIeporpaMM U3BECTHBIX B Poccun
3EMJICTPSCEHU M.

IIK-1.8
14. OpranuzoBarth IOUCK MpOrpaMM JJsi CO3JaHMsl CHUHTETHMUYECKHUX CcelcMorpamw,
BEJIOCUIPAMM, aKCEJIEPOTrpaMM.
15. C nomoripio ooparHoro npeodpazoBanusi Pypbe U CIyIalHBIX TOUYEK MAaTEMATHIECKOTO

nmakera MarTkajg  CHHTE3UPOBATh  HMCKYCCTBEHHBIE  CEHCMOTPAMMbl,  BEJIOCHUTPAMMBI,
aKceIeporpaMMBl C 3aJJaHHBIMU CBOMCTBaMHU.

16. [IpoBepute Ha makere Markajg JOCTOBEPHOCTh HMCKYCCTBEHHBIX CEMCMOrpaMM ITyTEM
CpaBHEHHSI C U3BECTHBIMH CEHiCMOTpaMMaMHU.
17.  OcBoOUTH METOJIBI CEHCMHUYECKOTO pacdeTa Pa3IMYHbIX KOHCTPYKIMHU Ha Komruiekce SCAD
o CHumy.

18. OcBoOUTH METO/IBI CEHCMHUYECKOTO pacdeTa pPa3IMYHbIX KOHCTPYKIMH Ha kKomruiekce SCAD
10 CeliCMOTpaMMaM.
MK-1.9

19. TIlpowmsBecTn BU3yaIn3anuio KoJIeOaHUH KOHCTPYKIIHHA TP CEHCMUYECKOM BO3JICHCTBHU.

20. Pacmeuarats otueT B kKomiuiekce SCAD mpaBmiibHO 0popMITeHHBIH 110 HOpMaM CHHIT.

21.  Haiitu ceiicMorpaMMy KOHKPETHOTO 3€MJICTPSICCHUS.
22. [IpoBectu criiaxxuBaHue ee B makere MaTka.
IK-1.10
23. [IpousBecTn celicCMUYECKUM pacdyeT KOHCTPYKIMU C 3aJaHHBIMM MATpPUIlAMHU MacC M
MaTpHlle KECTKOCTH B rakere Markaj.
24.  Busyanu3upoBaTh KoJieOaHHMsSI KOHCTPYKIIMM C TOMOLIBIO CPEICTB aHHUMalUuu
MaTeMaTH4ecKoro nakera Markap.
25. OdopMuUTh pe3ysabTaThl CEHCMUYECKOTO pacyeTa 1o 3alaHHoN cericMorpamme 1o CHHITy.
IMK-1.11
26. [IpoGnema 3amuThl 37aHUK OT CEMCMHYECKHX KOJIeOaHUH 36MHOM KOPBI.
27.  YCTOWYMBOCTb BAHTOBBIX KOHCTPYKIIUH.
28.  Texuuka 6€30MaCHOCTH JItOJICH Mpu pabOTe B YCIOBUSAX MaJIOW MEXaHU3AIHH.
29. [IpoGnema 6e30MaCHOCTH AJIS )KUTEJICH BBICOTHBIX KOHCTPYKIIHIA.
30.  Kak u3MeHSIOTCS MPOEKThl COOPYKEHUM MPH TPEeOOBAHUHU TM0KAPOOE30MaCHOCTH.
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Ipunoocenue 2

TunoBble 3aJaHusl 1JIs KOHTpOJ’IbHOﬁ paﬁoTLI

IIK-1.5

3amaua. 3aaHa kpaeBas 3aj1a4a. PemuTs ee:
1) MeToJI0M KOHEUHBIX DJICMEHTOB,;
2) c nomoinsio Gpynkinuu Qdesolve;
3) aHAIUTHYECKHUH.
[IpoBecTu rpaduveckoe cpaBHEHUE BCEX TPEX METOJIOB.

[Topsiiok BBIMOTHEHUSI KOHTPOJIbHOM pabOTHI:

CoN~ LN E

Pa30uth 0Tpe30k MHTErpUPOBAHUS HA YETHIPE YACTH.

BbIaucnnTe KOOpIUHATHI TOUEK Pa3OUEeHHS.

3anucarh B SBHOM BUJE BCE MPOOHBIE (DYHKIIUH.

[TocTpouTh BCce KOHEUHBIE HJIEMEHTHI.

BbIurcanTh MaTpuIly KECTKOCTH ¢ TIOMOIIBI0 MaTeMaTiHueckoro makera Mathcad.
CocTaBUTh CUCTEMY JIMHENHBIX YPABHEHUN METO]1a KOHEYHBIX AJIEMEHTOB.
PemuThb ee ¢ oMok Maremariuueckoro nakera Mathcad.

[Moctpouts rpaduk HaiileHHOTO MPUOKEHHOTO pelieHus B makere Mathcad.
PemnThb 3aaHHyI0 KpacByIO 3a1ady ¢ MOMOIIBI0 BeTpoeHHOH GyHkuuu Odesolve.

10 Pemnth aHanmuTHYECKN 3aJaHHYIO KPAeBYIO 3a7aqy TOYHO.

ITpoBecTu rpaduueckoe cpaBHenue B maketre Mathcad.scex Tpex pemieHust

4.

Ne KpaeBas 3amaua

BapuaH | JluddepennunanibHoe ypaBHEHUE Kpaesble ycnoBus
Ta

1 Y'(X)+2 Y'(¥)+y(x) = 3x*+4x+2 y(0)=0; y(4)=0

2 Y'(X)+6 Y'(X)+5y(x) = x*+4x+5 y(1) =0; y'(0)=0

3 y'(X)+2 y'(X)+10 y(X) = 2x2+x+1 y'(2)=0; y'(4)=0=0

HOKa3aTI>, YTO BO BCEX TPEX 3aga4ax I'PaHUYHBIC KOHCYHBIC 3JICMEHTBIL 6y,HYT Pa3JIMIHBIMU.
IIK-1.6

Ha npoekrupoBouHom  komiuiekce SCAD  mpousBecTH  MOJAIBHBIA — pacyeT
MIPOCTPAHCTBEHHOM TpeXdTakHOM pambl. CeueHue pambl peacTaBisieT coboil kBaapat. Bee
0ankd HMEIOT OJIHY U Ty e JUIMHY paBHYI 6 mMeTpam. Marepuain ctans. Cedenue Oanku
MPEJCTABISET COOOW KOJIBIIO C BHEIIHUM PAJMyCOM JIECSATh CAHTUMETPOB M BHYTPEHHUM
paycoM CeMb CAaHTUMETPOB.

B MonaneHOM pacueTe onpenesuTh NMepBble YeThIpe COOCTBEHHBIE YAaCTOThI KOHCTPYKLIUU
(wy; w,; w3 w,) ¥ TIEpBbIE YETHIPE COOCTBEHHBIE (POPMBI.

IK-1.7

Pacnieuarats otuer B mporpamme SCAD.
[IpousBecTy BU3yanu3anuo KojeOaHUH KOHCTPYKIIMA MO MEPBBIM YeThIpeM (pOpMaM.
Ha npoextupoBounom kommiekce SCAD uccrnenoBars sBISHHS OTCYTCTBUS PE30HAHCA.

BeIOparh mpou3BOIBHOE YUCIO 6 , HE PaBHOE HH OJHOMY U3 4acToT: (wq; w,; w3 w,). B
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kommiekce SCAD  mpoM3BeCTH JMHAMMYECKUM pPacdeT Ha TaPMOHHUYECKOE BHEIIHEE
Boszeiictue F(t) ¢ wactoroit 6, 1o ectb F(t) = fsin(0). Ammwmryny f mnomoGparsh
CaMOCTOSITEIBHO.

IK-1.8

10. Pacnedarats otuet B komiuiekce SCAD mpaBuiisHO oopmieHHsIH 0 HopmaM CHuII.

11. Ha npoexrupoBounom komiuiekce SCAD wuccrnenoBarh siBIeHHS pe3oHaHca. BriOpartb
HPOU3BOJIBHOE YMCIIO 6, paBHOE OAHOMY U3 4acToT: (w;; w,; w3 w,). B komruiekce SCAD
MPOM3BECTH JMHAMHUYECKUN pacyeT Ha TapMOHMYECKOE BHEIIHee Bo3jeiictBue F(t) c
vactotoit 8, 1o ects F(t) = fsin(0). AMmumuryny f BbIOparsh u3 3amaum 11.

12. Pacneuvarats otueT B komiuiekce SCAD mpaBmiibHO 0opMITeHHBIH 110 HOpMaM CHHIT.
Crenate BBIBOJI O pa3pylIMTEILHOM CBOWCTBE pPEe30HAHCA IYTEM CPaBHEHUS aAMILIUTY/T
KosiebaHui ¢ 3amaueii 9.

MK-1.9

NmeeTca TpexdTa)kHOE COOPYKEHHE, MOJEIUPYEMOE  KOHCOJIBHBIM CTEPKHEM C Tpems
Maccamu. M3BecTHa ero martpuia mMacc- M u matpuia xectkoctu (. Tornma xoseGaHus Takoi
KOHCTPYKIIMM TIOJI BO3JEHCTBUEM TapMOHUYECKOTO BO3JEHCTBUS OMUBAIOTCS CIEAYIONIECH
cucteMoit auddepeHInaIbHbIX YPaBHCHHIA:

1 0 0\/x1() 5 1 2\ /[ x(t 2
0 2 o]lxy@® |+[1 10 2 |[x(®) |=]3]sin(8)
0 0 5/\x4( 2 2 10/ \xs3(t) 5

x1(0) 0 x1(0 0
x00) |=(0]; [x2(0)|=1|0
x3(0) 0 x3(0) 0

13. OHpeI{eJ’II/ITB YacTOThI KOJIEOAHUHI KOHCTPYKIMU C IIOMOIINBIO BBIYMCICHHUA Ha IIAKETE MaTKa,Z[

14.

15.

16.
17.

18.

XapaKTepUCTHUECKOTo onpeenuTens |—Mw? + G| = 0 u pelieHneM ero ¢ oMOLIBIO OIepaTopa
solve.

Ha marematnueckoM nakere MaTkaJ COBEPIINTH MOJHBIA MOJAIbHBIA aHAIW3 KOHCTPYKLUUU C
omepatopoB eigenvals; eigenvecs. To ecTb HYXHO HaWTH TPU COOCTBEHHBIE YaCTOTHI
(wq; wy; w3 ) 1 TpU cOOCTBEHHBIE (POPMBI KOJIEOAHUIA.

IIK-1.10

Ha wmarematnueckoM mnakere Markag uccienoBaTh KosieOaHHs — KOHCTPYKIMM B Clydas
OTCYTCTBHSI pe3oHaHca. [lyig 3Toro BbIOpaTh NMPOU3BOJIBHOE YUCIO @ HEpaBHOE HU OJHOMY M3
COOCTBEHHBIX YacCTOT KOHCTPYKIHUH, TO €CTh 0 + wi; wy; w3. U pemnts cucremy
middepeHnnanbHbIX ypaBHeHUH ¢ momolnbto pynkuuu Odeesolve.

IToctpouTts rpaduk KosedaHuil KakJ0i MacCHl.
BusyanuzupoBaTh Koje0aHHsT KOHCOJIBHOTO CTEPXKHS C TPEMsI MacCaMHM C MOMOIIBIO aHUMAIIUH
nakera Martkaz.

Ha MarematmueckoM makere Martkan HcCCIIeOOBaTh KOJIcOaHUs KOHCTPYKIIMKM B Cliy4as
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CylIecTBOBaHMs pe3oHaHca. i storo BeIOpaTh umcino 6 = wz. W pemuts cucremy

middepeHnnanbHbIX ypaBHeHUH ¢ momolnbio Gynkuuu Odeesolve.

19. TloctpouTts rpaduk konedaHul Kax 10l MaCCHI.

IMK-1.11

20. Bwusyanu3upoBatb KoJIeOaHUS KOHCOJBHOTO CTEPIKHS C TPEMsI MacCaMy ¢ IOMOIIBI0 aHUMAIHH

nakera Markan. Ilokasats IIpU [OMOIIM BHU3yAIU3ALUU K0J1e0aHUN KOHCTPYKIIMU

paspyLIUTENbHOE IEHCTBUE PE30HAHCA.
21.

B mpoekTHpOBOYHOM CTpoHTENhHOM Makere Jlupa comepkKuTcs IoJie3Has HHPOpPMAIHs 110

ceiimuke. B Jlupe umerorcst BCTpOEHHbIE celcMOrpaMMbl. BeitTamuts ux u3 JIupel U BBECTH B
MaTeMaTH4ecKuil maker MaTkaja B opMe MaTpHI] — CTOJIOLIOB.

IIK-4.1

22. BriOpatp mepByro ceiicMorpamMmy. COBEpIINTh HWHTEPIIOJISINIO CEHCMHUYECKUX MaHHBIX C
MOMOIIbI0 KyOMdeckoro cruiaiiHa cspline matemaTtndeckoro nakera Matkan. IloctpouTs
rpaduk B makere MaTkas.

23.

24,

Cosepmts Dypbe-aHaNU3 HHTEPHIOJSAIHOHHOTO KyONYeCKOTo cSpline ¢ mMOMONIBIO PsIIOB
@ypre. 1 oTBeTUTH HAa BONPOCHI: «M3 KaKWX rapMOHMK COCTOHUT CEHCMUYECKOE BO3JEHCTBHE?
CkomnpKo riaBHBIX rapMOHUK? Kak ObICcTpo yOBIBAIOT aMIUIUTY/AbI 3TUX TAPMOHUK?»

Cosepummte Oypbe-aHaIN3 WHTEPIOSIIIMOHHOTO KyOHudeckoro cspline ¢ moMOIIBI0 HHTETpajia
®ypbe. 1 orBeTUTh Ha BONPOCHI: «M3 KaKuX rapMOHHK COCTOUT CEMCMHYECKOE BO3ACHCTBHUE?
CkoJ1bKO Ti1aBHBIX TapMOHHK? Kak ObICTPO YOBIBAIOT aMILTUTY/IBI 3TUX TAPMOHUK ?»

25.

26.

217.

28.

29.
30.

31.
32.

IIK-4.2

CpaBHHUTH MEXIy CO00i pe3yabTaThl I1ByX Dyphe aHAIM30B: ¢ MOMOIMIBIO psAIoB Dyphe U ¢
MOMOIIbIO UHTErpaja Oypwe.

CelicMorpaMMBbl peanbHBIX 3eMJICTPSCEHUN HEIb3s UCIOJIb30BaTh B MHKEHEPHBIX pacyeTax
0e3 mpeaBapuUTeIbHONU MaTeMaTuyeckoil 00padotku. M3yuuts B crpoutenbHbix CHHIAX, B
MporpaMMax HOPMaTUBHBIX JokyMmeHTax Tuna Koucynprant-Ilmoc, B pa3muyHbIX
MHDOPMALIMOHHBIX  CEHCMOJIOTHYECKMX  CHCTEMax  METOJUKY Mpe/IBApUTEIIbLHON
MaTeMaTH4ecKoi 00pabOTKU ceiCMUYECKUX JaHHBIX. M U3110XKUTS ee.

Ilo HOPMATHUBHBIM JOKYMCHTAM H3Yy4YUTh BOIIPOC. ((3CMJ'I€Tp$ICCHI/IC Kakoil OanbHOCTH
CUUTACTCA OIIaCHBIM JJIA paﬁOHa ACTanaHI/I? 141 IIpU KaKHux banmax HY)XXHO IIOKHUIATb
IIOMCIICHHUEC pain 0e3omacHOCTU?)

IK-4.3

Ha npoextupoBounom komiwiekce SCAD  mpousBectu ceficMuueckuil  pacyer
MIPOCTPAHCTBEHHOM TPeX3Ta)KHOM pambl. CeueHue paMbl IpeIcTaBisieT co0oii kBaapar. Bee
0aJKy HMMEIOT OJHY U Ty K€ JUIMHY paBHYI0 6 MeTpaM. MaTtepuain cranb. CeueHue Oanku
MIPEJCTaBIsET COOON KOJBLO C BHEIIHUM paJUyCcoOM JECATh CAHTUMETPOB U BHYTPEHHUM
paanycoM CeMb CAHTUMETPOB.

Ceiicmuueckoe Bo3zzelicTBie 3anath BctpoeHHo B SCAD unu JIMPY ceficmorpammoi.
Pacneuarars otuer B mporpamme SCAD.

IK-4.4
[IpousBecTy BU3yanu3anuio KojeOaHU KOHCTPYKLIMN PU CEHCMHUECKOM BO3/ICHCTBUM.

Pacnieuatarts otyer B komriekce SCAD npaBuibHO odopmiteHHBIH 0 HopMaMm CHHUIL.
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NMmeetcst Tpex3TaxXHOE COOPYKEHUE, MOJIEIUPYEMOE KOHCOJIBHBIM CTEPIKHEM C TPEMsI
Maccamu. M3BecTHa ero matpuua macc — M 1 mMatpuua xectkoctd G. Torna kosnebdanus Takou
KOHCTPYKLIMM IOJ, BO3JCHCTBUEM CEHCMHUYECKOIO BO3ICUCTBUS OIMBAIOTCS CIEAYIOIIEH
cucreMoi TudPpepeHITUANTbHBIX ypaBHEHUI:

2 0 0\/x/(® 4 2 3\ /[ x(t 4
0 3 0flx(®)|+|2 18 2 || x(®)|=|2]|F()
0 0 4/\x4( 3 2 8/ \x3(0) 1

x1(0) 0 x1(0 0

x200) |=(0]; [x3(0) =10

%)) \o/  \ %0 0
IK-4.5

33. Ceticmuueckoe Bo3zzeiicTere F(t) B ¢opMme ceiicMorpammbl BeiTamuth 13 SCADA mimu
JIPBI u BBecTH B MaTeMaTH4YeCKHUH ITakeT MaTkas.

34. Opranu3oBaTh HWHTEPIOJANNIO CEHCMOTPaMMBI C TIOMOIIBIO KyOHMYECKOTO CIIIaifHa
cspline. HapucoBaTh rpaduik TOJTYYSHHOTO CIuTaifHa F (t) B makere Martkaj.

35. IIpowmsBectH ceiicMUYecKnid pacdeT KOHCTPYKIINHU, PEIIUB CUCTeMY TH(QepeHITHaTbHBIX
ypaBHEHHUI C TOMOIIIbIO orreparopa Odesolve.

36. BusyamusupoBaTh KoyieOaHUS KOHCTPYKIIMM C TOMOINBIO CPEACTB aHUMAaIUU
MaTeMaTH4ecKoro nakera Markap.

37. OdopMUTH pe3ybTaThl YCIOBHOTO CEHCMUYECKOTO pacueTa Io 3aJJaHHON celicMoTrpaMMe
no CHuny.
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Ipunoocenue 3

Tunosbie BONPOCHI K TeCTy
IK-4.1
1. B xakoii popme XpaHATCSA CEelCMUYECKUE NaHHbIE 3eMIIeTpsiceHHi? OTBETHI:

1) CeiicMorpaMmbi;
2) AkcesenorpaMMmbi;
3) Besoucurpammsi;
4)  dyHKUUU.

2. B xakux yupexneHusx Poccum xpanurcs wHPOpMAIms O 3eMIIETPSICEHUSX Ha BCEH
wranere? OTBETHI:

[1) [IpaBuTennscTBO Poccumn

|2) HauuonanbHBIA reopusn4ecKuii KOMUTET

[3) WHCTUTYT METOPOJIOTUH

4)  MupoBO# LEHTP JaHHBIX 0 QU3UKE TBEPA0H 3eMJIS
lS) EnuHas reopusuveckas cayx6a PAH

3. B Kakux MEXIYHApOJHBIX YYPEKICHUAX XPAHUTCSI HHPOPMAIUS O 3EMJICTPSICCHHUSIX Ha
Bced mranere? OTBETEL.

[1) MexayHapoHbIN CECMOJIOTUYECKUN LIEHTP

[2) MexayHapoHbIM I'PaBUMETPUYECKHUM OI0PO

13)  1OHECKO

4)  EBpomneiicko — Cpei3eMHOMOPCKU M CEMCMOJIOTUYECKHUH I[EHT]
l5) cua

4, B kakom CHume cojaepxaTcs HOPMBI IPOCKTHUPOBAHMS B CEHCMOOITACHBIX paloHax?
OTBETHI:

1) CHun 3.06.03 —8

2) CuunlIl—7-81
3) Cuun3.02.01 — 87
4) Cuunm 2.05.01 — 87

5. Vkaxure MporpaMMHBIC KOMIUICKCBI HOPMATHBHBLIX AJOKYMCHTOB IIO CeﬁCMquCKOMy
CTPOUTCIILCTBY. OTBeTHI.

1)  KouncyabranTIlitoc

2) TexakcnepTt

3) Iporpammsl pupmbl 1C
4) Jlupa
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IK-4.2

6. HO‘-IeMy B MCTOAC KOHCYHLIX 3JICMCHTOB IMPOHU3BOAAT TPHUAHTYIALIUIO O6HaCTI/I, TO €CTb
o0nacTh pa30MBaIOT Ha TPEYrOJBLHUKH, @ HE HA TPAMOYTroJibHUKA? OTBET:

1) TpeyroJbHUKHU NpOLE, YeM NPSAMOYTOJIbHUKH

2) Jierye nporpaMMHpOBaTh

3) npsAMOYroJbHUKaMH HEBO3MO>KHO alllIPOKCUMUPOBATh IrPaHMULbl
4) nmpolle MHTETPUPOBaTh

7. MOXHO M B METO/Ie KOHEUHBIX DJIEMEHTOB NPU TPHUAHTYISIIUUA OOJACTH HCIIOJB30BaTh
TPEYrOJIbHUKHU C OCTpbIMU yriamu B 5, 10 rpagycoB? OTtBer:

1) MOHO Bcerja, Tak kak gpopmMa TpeyroJibHUKOB He CyleCTBEHHA
| 2) Henp3d, IOCKOJIBKY MaTpHULA }KECTKOCTH OYAEeT BhIPOXKAEHHOH
| 3) uHOrjAa MO>XHO, UHOT/1a HeJib3sl. 3aBUCUT OT 33/jayu
l4) MOXKHO, TPH YCJIOBUHU, YTO 00J1IAaCTh UMEET TJIaJ[Khe TPaHUIb

8. Onumure KoOHEUHBIN AteMedT. KOHEUHBIN 3JIEMEHT 3TO:

1) 10601 3/1eMeHT pa3bueHus 06J1acTu
2) 3JieMeHT pa30ueHUs1 00J1aCTH C BBIYMCJIEHHBIMU HHTErpajaMu
3) He3JieMeHT pa30HeHUsI 06J1aCTH

4) s1eMeHT pa3bueHust 06J1aCTH C 3a/laHHbIMU Ha HEM MPOOHBIMU QPYHKLUAMU
9. Kak pemaercs npo6ieMa rpaHUYHBIX YCIOBUH B METOJI€ TPAHUYHBIX 3JIeMeHTOB? OTBET:

1) KOHCTpyHMpOBaHUEM 3JIEMEHTOB YZOBJSATBOPSIOLUX TPAHUYHBIM YCJIOBUAM
2) nmnpeobpa3oBaHMEM IPAaHHUYHbBIX YCJIOBUH 10/ METO/, KOHEYHbBIX 3JIEMEHTOB

3) mnpeobpasoBaHHeM GOPMbI 'PAHULbI

4) He cylIeCcTBYeT 0011ero pelieHus 3TON Npo6JieMbl

10. Kak BBIUMCISIIOTCS HHTETPajibl MO KOHEYHOMY iieMeHTy? OTBeT:

1) HemocpeACTBEHHbIM UHTEPUPOBAHUEM I10 3JIEMEHTY pa36UeHUs

2) TmNpUMeHeHHUEeM CIlellMabHbIX IPOTpaMM

3) mnpeobpa3oBaHUEM BCel 06/1aCTH 3a/4a4U B ClleUATbHYI0 GOpMY

4) 3yieMeHT pa3OHeHHs NPUBOJAUTCS B CTaHAAPTHBIN BU/J, U BBIYUC/ISIETCS AIKOOUAH

IK-4.3

11. B METOAE KOHEYHBIX 3JIEMEHTOB CXOJIUMOCTh CETOYHOM (I)YHKI_H/II/I K PCHICHUIO JOKa3aHa
B HOPMEC IIPOCTPAaHCTBA:

[ 12
[2) L!
3) C
4) Ct
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12. J1oCcTOMHCTBO METOJIa KOHEYHBIX 3JIEMEHTOB:
1) MaTpuua KecTKOCTHU N0JiydaeTcs HeGOoJIbIIOH

2) MaTpuLa KEeCTKOCTH MoJy4aeTcs ¢ 60JIbIIUM KOJIUYECTBOM HyJiel
3) 3JieMeHTbl MaTPHUIbI )KECTKOCTH MOJIYYaTCH HEGOJIBIIUMHU 10 MOAYJIIO
4) JIerKo COCTaBUTb MaTPHUILY XKECTKOCTH [1Jisl JII0O60H 3a/ja4uu

13. Kakoe konmuecTBO MPOOHBIX (YHKIUH MOKET OBITh OMPEAEICHO Ha OTPE3Ke pa30OueHus B
IByMepHoOM 3aiaue? OTBeT:

1) 1
2) 2
3) 3
4) 4

14. Kakoe konum4ecTBO MPOOHBIX (PYHKIMI MOXKET ObITh ONPENENIEHO Ha TPEyroJbHOM
aJIeMeHTe pa30oueHus B IByMepHoi 3aaaue? OTBeT:

1) 1
2) 2
3) 3
4) 4

15. Mmeercsi NBYXAITaAXKHOE COOPYKEHHE, MOJEIHUPYEMOE KOHCOJIBHBIM CTEPKHEM C JBYMS
Maccamu. M3BecTtHa ero marpuiia macc- M u matpuma xectkoctu G. Torma konmeGaHus
TaKOM KOHCTPYKIMH TII0J] BO3JCHCTBHEM T'apMOHMYECKOTO KOJeOaHus ONMUBAIOTCS
cnenyromei cucreMoi qudepeHIaabHbIX YpaBHEHUN:

D (5 ) Gin) - () = (i) (o) = () =

D (o o) -5 m) )=o) (o) = Gito)) =
D (5 ) Grie)* Grn o) (e = (Pameny): (200) = (o)) = )
0 (o o)+ (0 ) (i) = (ine) Gt = (o)) =

IK-4.4

16. CoOcTBeHHBIE YMCiia KOHCTPYKIMU C MaTpuiied macc M 1 MaTpuIel )kecTkocTu G
HaxoJATCsl B peE3yiabTaTe HAXOXIEHUS KOPHEM CIEQYIOIIEro XapaKTepUCTHYECKOIO
OTIPENEIINTENS:

2) |Gw*+M| =0
3) |-Gw*+M|=0
4) |-Mw?+G|=0

Jl) IMw? +G| = 0
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17. Ilycts pa3mepsl MaTpulibl Macc M ¥ MaTpullbl KECTKOCTU G KOHCTpyKUUHU 3 X 3,TO €CTh
OHA UMEET TPU COOCTBEHHBIE YacTOThI: (W, < w, < w3). BHemHsAs cuita, BO3IEHCTBYIOMIAs

Ha Hee, uMmeeT JactoTy 6. Bo3MOXeH Ju pe30HaHC M0 TPeThed camMoil MaKCUMaIbHOM
yactoTe? OTBETHI:

1) Pe3oHaHC 1o BbICLIEH YACTOTE 3aBUCUT OT HU3LIUX YACTOT

2) Pe3oHaHC BO3MOXeH 110 JIIDOOH YacTOTe

3) HeBo03MOXeH HUKOTAa

4) Bo3MOKeH, e/ HU3IIHNE YaCTOThI He CJIMLUIKOM MaJIeHbKHe

18. Tlpow3BomUTCS MOMJANBHBIN pacdyeT KOHCTPYKIIMHM B (opMe paMbl Ha HWH)KEHEPHO-

npoektupoBoyHoM komruiekce SCAD. Kak 3amarorcs maccel B MOJAIBHOM aHaiu3e?
OTBeTHI:

1) Bec KOHCTpPYKIMU NepecYUuThIBAeTCS B Macchl B KoapduureHntom 10
2)  Macchl 3a/1a10TCs OT/Ie/IbHO, HE3aBUCUMbIM 06pa3oM
3) Bec KOHCTPYKLMU EPECYUTHIBAETCS B MacChl B KoadpdueHTom 9.8
4) Bec KOHCTPYKL UM NIepecYUThIBAETCSA B Macchl B Koapopunuentom 1

19. B MomanpbHOM pacueTe KOHCTPYKIIMH Ha CTPOUTEIBHO-TIPOESKTUPOBOYHOM KOMIDIEKCE
SCAD omnpenensroTcs:

1) TosabKO cOBCTBEHHbIE YACTOThl KOHCTPYKIUHU
2) Tounbko co6cTBeHHBIE GOPMBI KOJIE6AHUH KOHCTPYKIIMH
3) U cobcTBeHHbIE YAaCTOThI U COOCTBEHHbIE GOPMbI KOJIe6aHU N
4) IlpousBoauUTCA pacyeT Ha yCTUYUBOCTb KOHCTPYKLIUHU

20. 3adeM HY)XHO BBIYHMCIATH COOCTBEHHBIC YacCTOTHI U COOCTBEHHBIE (POPMBI KOJIeOaHUH B
MomainbpHOM a”Haimse Ha kommuiekce SCAD? Otser:

1) /[nsg onpefnesneHusi pe3oHaHCA IPU rapMOHHWYECKOM BHEUIHeH cujie
2)  [lng pacyeTa KOHCTPYKLIMH MPH rapMOHHUYECKOM BHEIIHEHN CUJIe

3) /s pacyeTa KOHCTPYKLIMU MPU MPOU3BOJIbLHOM BHELIHEN HAarpy3Ke
4)  [lna onpejJsieHUs1 YCTHYMBOCTU KOHCTPYKLMHU

IIK-4.5

21. Kax oopmisitoTes pe3ynbTaThl MOJanbHOTO pacdera Ha komiiekce SCAD? Ortser:

1) [IIpousosbHBIM 06pa3oM

2) B TabauuHoM dpopme B Worde
3) B Ta6auuHol popme B EXEL
4) Crporo no CHuny

22. MonenupytoTcst ceiicCMUUecKue KoJieOaHUsl JBYX MAacCOBOM BEPTHUKAIBHOM KOHCTPYKLUHU
crenytomet cucreMoil auddepeHnnanbHeIX ypaBHEHUH BTOPOTO MOPSIKA!
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(3 ) Go) @ 62 () = (20 o) = (i) = )
B sroii cucreme ypaBuenus ¢ynukuuu f; (t), f,(t) 3agaror:

1) BesiocurpamMmy ceiicMUYeCKHUX KoJie6aHHUIM 3€eMHOU KOPbI
2) CeiicMorpamMMy celicCMHYeCKHUX KoJie6aHWI 3eMHOU KOPbI
3) AkxcesnesiorpaMMy CEMCMUYECKHUX KOJIeOAaHUM 3eMHOM KOPbI
4) TlpousBoJIbHYIO0 GYHKLHIO

23.3aueM HYKHO TpPOBOJIUTH 0Os3aTenbHbIl Dyphe aHaNM3 ceiicMorpamMM, KpPYITHBIX
3eMJICTPSICCHUI?

1) YrtoO6bl 06/1€rYUTh CECMUYECKHE pacyeThl

2) YToObl Ope/iesIMTh PeasibHYI0 MOLUIHOCTb 3eMJIETPSICEHUS
3) YTo6bl y3HATh U3 KAKUX TAPMOHUK OHO COCTOUT

4) YT0O6bl YBEJUYUTb TOYHOCTb CEHCMUYECKUX PACUETOB

24. KakuM METOJOM  pelraeT MpOoeKTUpOBOUYHBI  KoMmiuieke SCAD CUCTEMY
maddepeHInanbHBIX YpaBHEHUH, OTIMCHIBAIOIYIO CEHCMUYECKHE KOJIeOaHNsT KOHCTPYKIIAN?
Ortser:

1) Metaom Pydre — KyTThbl

2) MeTo/10M pas/IoKeHHUsI PelleHHs 10 CO6CTBEHHBIM GpopMaM KoJieGaHuH
3) Metozgom Jitaepa

4) MeTtoaom Azamca

25. Kakue MeTopl pacdyeTa U oOopMIICHUST pacyeTa UMEeT MPOSKTHPOBOYHBINA KoMmruiekc SCAD
B cBoeM apceHasie? OTBeET:

[1) CeiicMuka mo CHUIT
|2) CelicMuKa 1o 3alaHHBIM aKcesieJ0rpaMMaM
[3) Ceitcmuka no Hopmam pecny6iuku Kasaxcran

4) CeilicMMKa 10 HOpMaM pecny6JIMKH Y36eKUCcTaH
l5) CeiicMuka CHT

26. B xakoii (hoopMe XpaHATCS CelCMUYECKUE TaHHbIE 3eMieTpsiceHuit? OTBETHI:

1) CelicMorpaMMmbi;
2) AkcenesorpamMmbi;
3) BesoucurpamMmmsi;
4)  QyHKUUHN.

27. B xakux yupexaeHusx Poccun xpaHuTcs wWHPOpMAIMs O 3eMIETPACEHUSAX Ha BCei
mianetre? OTBETEHL.

36



[1) [IpaBuTennbcTBo Poccuun

|2) HauuonanbHbIA reopusnIecKuii KOMUTET

[3)  HucruTyT MeToposiorku

4)  MwupoBO# UEHTp JaHHBIX 0 GU3UKE TBEPAOU 3eMJIsSI
l5) Enunas reopusmndeckas cayx6a PAH

28. JloCcTOMHCTBO MeTO/1a KOHEYHBIX JJIEMEHTOB:

1) MaTpuua KecTKOCTHU N0JIydaeTcsl He6O0JIbIIOH

2) MaTpuLa KEeCTKOCTH MoJy4aeTcs ¢ 60JIbIIUM KOJIUYECTBOM HyJiel

3) 3JieMeHTbl MaTPHUIbI )KECTKOCTH MOJIYYAKTCS HEGOJIBIIUMU [0 MOAYJIIO
4) JIerKo COCTaBUTb MAaTPHIY XKECTKOCTH J1Jisl JII0O60H 3a/ja4uu

29. Kakoe xommuecTBO MpoOHBIX QYHKIHMKA MOXKET OBITh OMpPEeNIeHO Ha OTpe3ke pa3OMeHus B
IByMepHoOi 3a1aue? OTBeT:

1) 1
2) 2
3) 3
4) 4

30. Kakoe KOIMYECTBO MPOOHBIX (PYHKIHMHA MOXKET OBITH OIPENEICHO Ha TPEYrOJHHOM
aJIeMeHTe pa30ueHus B IByMepHoi 3aiade? OTBeT:

1) 1
2) 2
3) 3
4) 4
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