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PaGouas nporpamma mucrmmuuasl «KoMIBIOTEPHOE MPOSKTHPOBAHWE W
MO/IEJIMPOBAaHKE CUCTEM NpHPOa000ycTpoiicTBay pa3paborana Ha ocHoBe PI'OC
BO 20.04.02 TIlpupomooOycTpoiicTBO ¥ BOAOMOJIB30BAHWE YTBEPXKIEHHOIO
npukasoM Munucrepcrsa o6paszoBanus 1 Hayku PD ot 26.05.2020 r. Ne 686.

bl e

J-p TEXH. HayK, rpodeccop “M.A. bannypux

Pabouas nporpamma o0cykJeHa M PEKOMEH/0BAaHAa K YTBEPXKICHMIO PElICHHEM
ka(eapsl conpoTuBiieHus marepuainoB ot 19 anpens 2021 r., nporokon Ne 8

3aBeayrouuii kadeapoit %
I-p TEXH. HayK, npodeccop . M.A. Baunypusn

PaGouas nporpamma o00peHa Ha 3acelaHi METOIMYECKOM KOMHCCHHU (aKyibTeTa
TUIPOMENUOopayy, IpoTokox ot 26 anpens 2021 r. Ne 8

[Ipeacenarens

METOAMYECKOH KOMUCCHH %

A-p TEXH. HayK, 3aBeIyrOIIuii ~M.A. banaypun
kaheapoii CONPOTHBICHUA

MaTepHuaoB

Pykosoaurens
OCHOBHO# Npog)eccuoHaNbHOU

00pa3oBareibHOM NPOrpaMmbI %
JI-p TEXH. HayK, npogeccop




1 I_Ie.m) H 3aJa91 OCBOCHUSA JUCIHUIIJIMHBI

Heablo ocBoeHust aucuuIuiMHbl «KOMMBIOTEPHOE MPOECKTHUPOBAHUE U
MOJICJIMPOBAHUE CHUCTEM MPUPOJOOO0YCTPONCTBa» SBISETCS B COOTBETCTBUU C
KOMIETEHIMSIMA [0 JUCUUIUIMHE (HOPMUPOBAHHE Y CTYACHTOB COBOKYITHOCTHU
3HAaHUU, YMEHUH U HaBBIKOB IS MOCHeayomel 3¢ GeKTUBHON MpodecCHOHaIbHON
JeSITETBHOCTH 00ydaeMbIX B OOJACTH MENHOpAIUH, PEKYJIbTUBALUU M OXPaHBI
3eMeNb, SKCIUTyaTallid BOJOXO3SHCTBEHHBIX CHUCTEM M OOOpYyIOBaHUS IS
dopMHUpOBaHMA ~ CHUCTEMAaTHYECKUX 3HAHMH O  COBPEMEHHBIX  METOoJax
KOMITBIOTEPHOT'O YHCIIEHHOTO MOJIEIMPOBAHUS CHCTEM MPUPOI000YCTPOIiCTBA.

3agaum QUCHMIJIMHBI

—  U3YYUTh BO3MOXXHOCTH  TPOTPAMMHBIX  CpPEICTB B  0O0JacTH
KOMIBIOTEPHOTO MIPOEKTUPOBAHUS U IPUMEHEHUIO COBpPEMEHHBIX
UH(GOPMAIIMOHHBIX TEXHOJIOTHI MPU PELICHUH HAayYHbIX U MPAKTHUYECKUX 3a7ad B
o0acTu MpUpo1000yCTPOICTBA U BOJOIIOJIL30BAHMS;

— MOJIyYUTh HABBIKM CaMOCTOSATEIBHOTO OCBOEHHS HOBBIX BO3MOXKHOCTEH
OPOrPaMMHBIX ~ CPEACTB  KOMIIBIOTEPHOIO  NPOEKTUPOBAaHHMA B  0o01acTu
IpUPOI000YCTPONCTBA U BOJIOMOIB30BAHUS;

— chopMUPOBATH YMEHHE VISl pELICHHS] HAyYHO-MCCIIEA0BATEIbCKUX 3a/1a4,
IPOBOJIUTH CpPaBHEHHWE M aHAJIW3 MOJYYCHHBIX pE3YJIbTAaTOB HCCIEJOBAHUM,
BBINOJIHATH MOACITUPOBAHUE CHCTEM MPUPOI000YCTPOICTBA.

2 IlepeyeHp IUIAHHUPYEMBIX Pe3yJbTATOB OOY4YeHHUS IO

AMCHMIIJINHE, COOTHECEHHBIX C IUIAHHUPYEMBIMH Ppe3yJbTaTaMH
ocsoenus OIIOII BO

B pe3yabTare oCBOeHHMS JUCHMILUIMHBI (OPMHUPYIOTCH CJeayIoLIue
KOMIIETCeHLINH:

OIIK-2 CnocobeH K aHaau3y, ONTUMU3ALUA U TPUMEHEHHIO COBPEMEHHBIX
MH(OPMAIMOHHBIX TEXHOJOTUH MPHU PEUICHUU HAYYHBIX U MPAKTUYECKHUX 3a/1a4 B
00J1aCTH IPUPO000YCTPOICTBA U BOJIOTIOJIL30BAHMUS.

I[IKC-2 CnocoOeH K TpOBEACHUIO ampoOalru B IPOU3BOJICTBEHHBIX
YCIOBHUSIX HOBBIX TEXHOJIOTMM MEJIHOPALUA 3€MEJIb CEIbCKOXO3IMCTBEHHOIO
Ha3HAYECHUSI.

[IKC-11 CrocoGeH mpou3BOAUTH TMOUCK U BHIOOP METOJOB U MOJACIICH ISt
pelIeHrs Hay4YHO-UCCJIEAOBAaTEIbCKUX 3a7ay, MPOBOJUTH CpPAaBHEHUE W aHAIU3
MOJYYEHHBIX PE3yJIbTATOB HCCJIEAOBAHUM, BBIMOJHATH MOJAEIUPOBAHUE CUCTEM
PUPOI000YCTPOICTBRA.

B pe3ynbTrate nzyueHus AucUUIUIMHBI « KOMIOBIOTEpHOE MPOEKTUPOBAHUE U
MOJICIMPOBAHUE CHUCTEM MPHUPOAOOOYCTPOMCTBA» OOYUYAIOIMIHUIACS TOTOBUTCS K
OCBOCHHIO TPYJAOBBIX (DYHKIIMI U BHIMOTHEHUIO TPYIOBBIX JEHCTBUNA:

[Tpodeccronanpubiii cranaapt 13.005 Cneruanuct mo arpoMennoparuu:



TpynoBas  ¢ynkmus Td  C/02.7 «lIpoBenenune  ampobauuu B
IPOM3BOJICTBEHHBIX  YCIOBHMSX HOBBIX TEXHOJIOTHMH  MEIHOpalud  3eMelb
CEJIbCKOXO3HCTBEHHOTO Ha3HAYCHUSY.

TpynoBsle nelcTBUs: 00pabOTKa pPe3yNbTaTOB UCCIEIOBAHUHN, MOITYUYEHHBIX
B OKCIIEPUMEHTaX, C HKCIIOJIb30BAaHHEM METO/J0B MAaTeMaTHYeCKOW CTAaTHUCTUKH;
co3naHue (PU3MUYECKUX, MATEMATHUYECKUX W KOMITBIOTEPHBIX MOJIENICH, a TaKxKe
cucteMm cbopa, 00paboTku U aHanu3a WHGOPMALMU B 00JACTU arpoOMEIHOPALIH,
MOHHUTOPHHTA (KOHTPOJIS1) COCTOSHUSI METTHOPUPYEMBIX 3E€MEITb.

3 Mecto nucuumiaunsl B ctpykrype OIIOII BO

«KoMmnbroTepHOE ~ MPOEKTHPOBAaHME U MOJEIMPOBAHUE  CHUCTEM
IpUPOI000YCTPOMCTBA» ABIIACTCA AUCUUIUIMHON o0si3aTensHOM yactu OITOIT BO
NOJTOTOBKU oOywarommxcs no Hampasienuto 20.04.02 ITpuponooOycTpoiicTBO 1
BOJIONOJIb30BAHNE, HANpPaBIEHHOCTh «Menuopauus, peKyJIbTHBALMA U OXpaHa
3EMEJIbY.

4 O0bem qucuunianHbl (108 yacos, 3 3a4eTHBIC €AUHUIIBI)

. O6beM, yacoB
Bunpr yue6HOM paboThI
Ounas 3aouHas

KonTakTHas padora 39 11
B TOM YHCIIE:
— ayJIUTOpHAs 1O BUIAM 33 10
y4eOHBIX 3aHATHIA

— JIeKIUH 14 4

— NMPaKTUYECKUE 24 6
— BHEAyJUTOpHAS 1 1

— 3auer 1 1
CamocrosiTesbHast paboTa 69 93
B TOM YHCIIE:
CaMOCTOSITEIbHOU pabOTHI
HToro mo pucuunainue 108 108
B TOM 4HCIie B (hopMe
MPAKTUYECKON TOJTOTOBKU

5 Coaep:kanue TUCHUILIAHBI

[To wroram w3ydaemol NIUCHIUIUIMHBI CTYIEHTHI (OOydarommecs) CHaroT
3ay4er.




JucuunnuHa u3ydaerca Ha 2 Kypce, B 3 ceMecTpe Mo y4yeOHOMY IUIaHy
ouHOM (popmbl O0OyueHus, 2 Kypce, B 3 ceMecTpe Io yueOHOMY IUIaHy 3a0YHOU
dbopmbl 0OyICHMUS.

Conep:xaHue ¥ CTPYKTYpa IMCUMILIMHBI 110 0YHOI (hopme 00yUueHust

Tema.
OcHOBHBIE BOIPOCHI

®opmupyemMble
KOMMETEeHIUH

Cemectp

Buabl yueoHoii padoThbl, BKJIIOYAS
CaMOCTOSITETbHYIO PaGOTy CTY/IEHTOB

H TPYAO0EMKOCThH (B 4acax)

Jlex
1007051

B TOM
Yucye B
dhopme

TIpaKTH9e

CKOM

MTOJITOTOB

KH

[Ipaxk
THUEC
Kne
3aHST
nst

B TOM
YHCIIC B
dhopme

TpaKTH9e

CKOM

MIOJITOTOB

KH

Camoc-
TOSATEIb
Has
pabota

O0BeKTEI Hccae10BaHus
HANPSKEHHO-
ne()OpMHPOBAHHOIO COCTOSIHUS,
cBOlicTBa 1e()OPMHUPOBAHHBIX
COOPY KEHHU .

Omnpenenenne HOpMaibHbIX,
KacaTeJIbHbIX HaIPSDKEHUS U
MEPEMEILICHUI 3JIEMEHTOB
KOHCTPYKIIMIA METOJIaMH1
CONPOTHUBIICHUS] MATEPUAJIOB.
VYrpyrue cTep>KHEBbIE CHCTEMBI.
OO6pa3oBaHue CTEPKHEBBIX CHCTEM.
['eomeTpuueckas HEU3MEHSIEMOCTb.
[Tonsarue o aucke. CoequHeHus
JIMCKOB B TEOMETPUYECKHU
HEU3MEHSEMbIE CUCTEMBI.

OIIK-2;
IIKC-3;
IIKC-11

10

25

MeToa KOHEYHBIX 3J1EMEHTOB
cTepkHeBbIX cucTeM. OCHOBBI
dbopmynupoBku 3a71a4. OCHOBHbBIE
3aBUCUMOCTH, MaTEMaTHYeCKas
MOJIEJIb U aJITOPUTM pacuera.
DopMHUpOBaHUE YPABHECHUN
CTaTUKH, TEOMETPUUECKUX U
($U3nUECKUX ypaBHECHHA.
OcobeHHOCTH pacyeTa MIOCKUX 1
MPOCTPAHCTBEHHBIX CTEPIKHEBBIX
KOHCTPYKIMI METOJ0M KOHEUHBIX
aneMeHToB. [lnockue n
IPOCTPAHCTBEHHBIE (PEPMBI U PaMBbl
KaK 3JIEMEHT TPAHCIIOPTHBIX U
CENbCKOXO0351CTBEHHBIX MAIIIVH.
Mertonbl pacueTa CTaTUYECKU
HEONPEIETUMBIX CHCTEM.

OIIK-2;
TIKC-3;
IKC-11

25

OcHoBHbIC ypaBHEHHS U 001He
cXeMbl peleHusl 32124 TeOpPHH
YHPYIOCTH.

OIIK-2;
TIKC-3;
IKC-11

19




Buabl yueoHoii padoThl, BKIOYAS
CaMOCTOSITEJILHYIO Pa0OTy CTY€HTOB
No E = M TPYA0EMKOCTH (B Yacax)
= z = = B TOM B TOM
I Tema. S 3 yucne B | Ilpak | umcie B
/ OCHOBHBIE BOTPOCHI g2 £ | Jlex | dopme | Tmuec | dopme Camoc-
I g‘ g S 007040 IMpaKTHu4e KHUEC IMpaKTHu4e ToATeIb
e = CKOM 3aHAT CKOi Hat
IIOATr0OTOB ust IIOATr0OTOB pa60Ta
K1 Ku
YpaBHEHMS paBHOBECUS
3JIEMEHTAPHOTO NapajuIeIenuIe/1a.
VYcnoBus Ha TOBEPXHOCTH.
VYpasuenus Komu, Cen-Benana,
0000menHbIi 3akoH ['yka. O6mas
CX€Ma pEICHUS 3a]1a4 TEOPUU
YOPYTOCTH — PELIEHUE B
MIEPEMEIICHUAX,, HATTPSHKECHUSIX .
[Ipocreitmme 3aga4u T€OpUU
ynpyroctu. [lnockas 3agada
TEOPUHU YIPYTOCTH.
Uroro | 14 | | 24 | 69
Copaepxanue U CTPYKTYpPa JTUCUHUILIMHBI 110 3204HOM (popMe 00ydeHUst
Bunnl yue6Hoi padoThl, BKIOYAS
CaMOCTOSITEIbHYIO PAGOTY CTY/ACHTOB
Ne % = H TPYAOEMKOCTh (B 4acax)
= z g = B TOM B TOM
I Tewma. =2 g ynucne B | Ilpak | uucne B Camoc-
/ OCHOBHBIE BOTIPOCHI § 2 Z | Jlex | dopme THYEC ¢dopme
5 SR © | mun | npakrmue | kme | mpaxTmue rosrerh
= cKoii 3aHAT CKOM Has
II0Ar0OTOB us IIOAr0OTOB pa60Ta
K1 KH1
O0BeKTEI uccae10BaHus
HaNPAKEHHO-
ne()OpMHPOBAHHOIO COCTOSIHUS,
cBOlicTBa 1e()OPMHUPOBAHHBIX
COOPYIKEHHU .
Omnpenenenne HOpMaibHbIX,
KacaTeJbHbIX HANIPSKEHUS U OLKA
NepeMEILICHIH JIIEMEHTOB TKC. 3 3 5 5 30
KOHCTPYKIIUN METOJIAMU [KC-11
COIIPOTHUBIICHUS] MAaTEPUAIIOB.
Yrpyrue crepKHEBbIE CUCTEMBI.
OO6pa3oBaHue CTEPKHEBBIX CHCTEM.
['eomeTpuyeckass HEU3MEHSIEMOCTb.
[Tonsarue o aucke. CoequHeHus
JINCKOB B TEOMETPUUECKH
HEU3MEHSEMbIE CUCTEMBI.
MeTo1 KOHEYHBIX 3JIEMEHTOB OI1K-2;
cTep:KHeBbIX cucTeM. OCHOBBI IKC-3; | 3 | 1 2 30
Gopmymuposku 3anau. OcuoBapie | IKC-11




Tema.
OcCHOBHBIE BOIPOCHI

®opmupyemMble
KOMMETEeHIHH

Cemectp

Buabl yueoHoii padoThl, BKIOYAS
CaMOCTOSITEILHYIO PaGOTy CTY/IEHTOB

M TPYA0EMKOCTH (B Yacax)

Jlex
105071

B TOM
YHCIIE B
tbopme

npaKkTHye

CKOH
MOJITOTOB
KU

[Ipaxk
THYEC
KHe
3aHAT
nst

B TOM
qucie B
hopme

npaKkTHye

CKOM
MOJITOTOB
KU

Camoc-
TOATED
Hast
pabora

3aBUCUMOCTH, MaTeMaTH4ecKas
MOJIE/Ib U aJITOPUTM pacyeTa.
DopMHUpOBaHUE YPABHECHUN
CTaTHKH, TEOMETPUYECKUX U
($U3NUECKUX ypaBHECHHA.
OcobeHHOCTH pacyeTa MIOCKUX 1
IIPOCTPAHCTBEHHBIX CTEPHKHEBBIX
KOHCTPYKLUI METOJOM KOHEYHBIX
aneMeHToB. [limockue u
IPOCTPaHCTBEHHBIE (PEPMBI 1 paMbl
KaK 2JIEMEHT TPaHCIIOPTHBIX U
CEJIbCKOXO35MCTBEHHBIX MAIIUH.
Meronsl pacuera CTaTUYECKU
HEOIIPEACIUMBIX CHCTEM.

OcHOBHbIC ypaBHEHHS U 0011He
cXeMbl pelleHHs 32124 TeOpUH
YIPYTOCTH.

YpaBHEHUS paBHOBECHS
AJIEMEHTapHOI0 MapasuieenuIea.
VY ciioBHs Ha TIOBEPXHOCTH.
VpaBuenus Ko, Cen-Benana,
0000meHHbIH 3aK0H ['yka. O6mias
CcXema peleHus 3a/1a4 TEOpPUn
YIPYTOCTH — PELICHHE B
NEepPEMENICHUSIX,, HAPSIKEHUSX.
[Ipocreiinue 3aga4u T€OpUU
ynpyroctu. [Inockas 3agaua

TEOPUU YIPYTOCTH.

OIIK-2;
IIKC-3;
IIKC-11

33

Htoro

| 4 |

93

6 IlepeueHb y4eOHO-METOANYECKOT0 O0ecriedeHu sl HJIst
CaAMOCTOSITEJIbHOM PA0OTHI 00YYAKOIIMXCH 10 JUCHUILIMHE

I'oToBUTHCH K HN3JaHHIO.

7 ®oHJ OLEHOYHBIX CPEICTB AJIsl IPOBEACHUS NMPOMEKYTOYHOM
arrecTaluu

7.1 IlepevyeHb KOMIETEHUMH C YKa3aHMEM ITANOB UX (POPMHUPOBAHUS B
npouecce ocsoenust OITIOITI BO



Otansl GOpMHUPOBAHHS U ITPOBEPKU YPOBHS
Homep cemectpa* cpOpMUPOBAHHOCTH KOMITETCHIM 1O TUCIUIUINHAM,
npakTukaMm B npouecce ocsoenust OIIOIT BO

OIIK-2 CrnocobeH K aHamu3y, ONTHMHU3AIMM W TPUMEHEHUIO COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOTHM INPH PEIIEHUH HAyYHBIX M MPAKTUYECKUX 3a/Jad B 00JIACTH
pHUpo1000yCTPONCTBA U BOJONOJIB30BAHNUS.

1 I'eonHpOpMaIIMOHHBIE CHCTEMBI
2,3 Hayuno-uccnenoBarenbckast padora (MOJTy4eHUE MEPBUYHBIX
HABBIKOB HAYYHO-HCCIICOBATEIHCKON PaOOTHI)
3 Komnvromepnoe npoexmuposanue u mooenupoganue cucmem
npupoooooyCmpoicmea

IIKC-2 Cnoco0eH K MpOBEACHHUIO ampoOalui B MPOM3BOJCTBEHHBIX YCIOBHUAX HOBBIX
TEXHOJIOTUH MENIHOpalUy 3eMelb CEIbCKOXO035IIICTBCHHOTO Ha3HAYCHUSI.

1 OKOHOMUYECKMHA  MeXaHH3M  INPHPOJ000YCTpoicTBA |
BOJIONOJIb30BAaHUS

1 CenbCKOXO035IMCTBEHHBIM METUOPATUBHBIA KOMIUIEKC OXPaHbI
3eMEJIbHBIX U BOJAHBIX PECYPCOB

1 VYuebHas mpakTrka O3HaKOMHUTENIbHAS MPAKTUKA

1 AJTanTUPOBAaHHBIE 36MEJIbHO-OXPAaHHBIE CUCTEMBbI

3 Komnvromepnoe npoexmupoganue u mooenupoganue cucmem
npupoO0oOyCmpolicmeaa

3 MaremaTnyeckoe MOJICIMPOBAHUE MTPOIIECCOB B KOMITOHEHTaX
PUPOJIBI

4 IIpennumioMHas mpakTHUKa

IIKC-11 CnocobeH mpou3BOAMTH MOMCK M BBHIOOP METOJIOB M MOZENEH A pelIeHus
HaY4YHO-HUCCIIEJOBATENIbCKUX 3a/1a4, IPOBOJUTh CPAaBHEHHME U aHAJIU3 IOJIYYEHHBIX PE3yJbTaToOB
UCCIICIOBAaHHM, BBIITOJIHATH MOJICTTMPOBAHUE CUCTEM TPUPOJ000YCTPOHCTBA

2 HccnenoBanne  MENMOpPAaTUBHBIX M BOJOXO3SIMCTBEHHBIX
CUCTEM

2 CoBpeMeHHbIE ~ TpOONEMBI ~ HAayKH W TNPOU3BOJCTBA
IPUPOI000YCTPOICTBA

2 Hayuno-uccnenoBarenbckas padora (MOTy4eHUE MEPBHUYHBIX
HABBIKOB HAYYHO-HCCIIEOBATEIHCKON PaOOTHI)

3 Komnvromepnoe npoexmuposanue u mooenupoganue cucmem
npupoooooyCmpolcmea

3 MaremaTnueckoe MOAEINPOBAHUE ITPOLIECCOB B KOMIIOHEHTAX
PUPOJIBI

4 [IpennumioMuas npakTuka

* HoMep cemecTpa COOTBETCTBYET 3Tany (pOpMHUPOBaHUS KOMIETEHIINH

7.2 Onucanue nMokasaresieid 1 KpUTeprueB OLICHUBAHUS KOMIIETEHIIMH HA
Pa3JMYHBIX 3TANAX UX (GOPMHUPOBAHMS, ONIMCAHHE IIKAJIbI OLIEHUBAHUSA

[Inanupyemsle YpoBeHb 0CBOCHUS OnenouHoe




pe3yabTaThI
OCBOCHHUS
KOMIICTCHITUHT
(MHIIUKATOPbI
JIOCTYKCHUS
KOMITETEHITIH)

HEYIOBJIETBOPH-
TEJNBHO
(MUHUMATHHBIN
HE IOCTUTHYT)

YIIOBIETBOPHU-
TETHHO
(MUHUMATHHBI
1 TIOPOTOBBIIN)

XOPOIIIO
(cpemumit)

OTJIIMYHO
(BBICOKMI)

CPEICTBO

OIIK-2 CriocobeH K aHaM3y, ONTHMHU3AINNA W TMPUMEHEHHUIO COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJIOTHH INPH

pelIeHNH HaAYYHBIX M MPAKTHIECKUX 3a/1a4 B 00JIaCTH MPHPOI000YCTPOHCTBA U BOJOIIOIB30BAHHS.

M 1 3Haer
METOBI
COBPEMEHHBIX
nH(OpMaLMOHH
BIX TEXHOJIOTUH,
aHamu3a u
ONTUMH3AIHA
TIPU pEIICHUN
HAYYHBIX U
MIPAaKTUIECKUX
3amad.

na-2
Ilpumensier B
MPaKTHUYECKON
JIeSITEIbHOCTH
METOBI
COBPEMEHHBIX
uH(OpMaLMOHH
BIX TEXHOJIOTUH
Ul aHauM3a u
ONTUMU3AIAN
IpH  pEIIeHUH
HAYYHBIX u
MPaKTHIECKUX
3a1a4 B 00J1acTH
IpUPOI000yCTp
oiictBa u
BOJOIOJIb30BaH
ust

YpoBeHb
3HaHUI  HUKE
MHHUMAaJIBHBIX
TpeboBaHui,
UMEIH  MEcTo
rpyOble OmHOKH
IIpu pemenun
CTaH/IapTHBIX
3a1a4 HE
MPOJEMOHCTPHUP
OBaHBI
OCHOBHBIE
YMEHHS, HMEIH
MeCTO TpyObIe
OINNOKH, HE
HPOJIEMOHCTPHUP
OBaHBI 0a30BbIC
HaBbIKH

MuHnumanbsHo
JIOMTYCTUMBIH
YpOBEHb

3HAHUH,
JIOTYILEHO
MHOTO
HerpyOBIX
OIIHNOOK.
IIponemoncTpup
OBaHEI
OCHOBHBIE
YMEHHH,
peTIeHBI
TUTIOBEIC
3aaun.
Nmeercs
MUHUMAaJIbHBIN
Ha0Op HaBBIKOB
Ui peUICHUS
CTaHIAPTHBIX
3amad c
HEKOTOPBIMU
HeT0YeTaMH

YpoBeHb
3HAHUHN B
o0BeMeE,
COOTBETCTBYIOI]
eM TporpaMme
MOJITOTOBKH,
JIOITYIIICHO
HECKOJIBKO
HerpyOBIX
OIIHOOK.
IIponemoncTpup
OBaHbBI BCE
OCHOBHEIE
yMEHUS,
peIIeHBI
OCHOBHEIC
3amaun c
HerpyOBIMH
OIIMOKaMH,
MPOJEMOHCTPHP
OBaHBI 0a30BBIC
HaBBIKH mpu
penIeHnn
CTaHIAPTHBIX
3a/1a4

BCC

YpoBeHb
3HaHUN B
o0beMeE,
COOTBETCTBYOII]
eM TporpaMme
ITOATOTOBKH, 0€3
OINMOOK.
IIponemoHCcTpUp
OBaHbBI BCE
OCHOBHEIE
YMEHHUS,
peIeHBI
OCHOBHEIE
3a1a491 c
OTIIETbHBIMHU
HECYIICCTBCHHBI
MH HeIOYeTaMH,
IIponemoncTpHp
OBaHBl HAaBBIKH
OpA  PEUICHUU
HECTaHIaPTHBIX
3a1a4

BCC

TecToBbIE
3ajaHus, pedepar,
YCTHBIHN orpoc,
WHIUBUAYaIEHOC
3a/laHue

[IKC-2 CnocobeH K MpOBEAEHHIO anpoOanuy B IIPOM3BOACTBEHHBIX YCJIO

3eMeJb CEIbCKOX03IMCTBEHHOTO HA3HAUYCHUS

BHUSAX HOBBIX TEXHOJIOTHH MeImopanuu

IKC-2.1 YpoBeHb MuHMMAaNbHO YpoBeHb YpoBeHb TectoBble
IIpoBoaut 3HaHUI  HUXKE | NOMyCTHMBIH 3HaHUH B | 3HaHUI B | 3a1aHus, pedepar,
MOHHUTOPHHT MHUHUMaJIbHBIX YpOBEHb o0Beme, o0Beme, YCTHBIA  OTIpOC,
HOBBIX TpeGoBaHMiA, 3HaHU, COOTBETCTBYIOII | COOTBETCTBYIOII | WHAWBHIYATbHOE
YCIICIITHBIX UMETH  MECTO | JIOIYIIEHO €M TporpaMMe | eM TIporpamMme | 3aJaHue
pa3paboTox rpyOble OMUOKH | MHOTO MOITOTOBKH, MOJTOTOBKH, 0e3

obopymoBanus, | [Ipy pemenuu | HeTpyOBIX JIOTTYIIICHO OIIHOOK.

METOIHK U | CTaHZAPTHBIX OIHOOK. HECKOJIBKO IIponemoncTpup

TEXHOJIOTHMH B | 3aj1ad He | IIponeMoHCTpHp | HErpyOBIX OBaHbI BCC

obnactn MPOJEMOHCTPUP | OBAHBI OILIHMOOK. OCHOBHBIE

MEeNHOpayu OBaHbI OCHOBHBIE [IponemoHcTpUp | yMmMeHHS,

3eMelb OCHOBHBIE YMEHUS, OBaHbI BCE | pELICHBI BCE

CEIIbCKOXO3SIMCT | YMEHHS, HMENH | PEIICHBI OCHOBHBIC OCHOBHBIE

BEHHOTO MecTOo TIpyOble | THHIOBBIE yMeHWUS, 3aJa4un c

Ha3HAYCHUS OIINOKH, HE | 3a7a4M. peTeHbI BCE | OTACIHHBIMH

MKC-2.2 npoaemMoHeTpup | Mmeercs OCHOBHBIE HECYIIECTBEHHbI

OO6pabaTsiBaeT OBaHBI 0a30BBIE | MUHUMAJBHBIN 3a1a9u ¢ | MM HemoueTamu,

pe3yIabTaTHI HaBBIKA Ha0Op HaBBIKOB | HETPYOBIMH IIponemoncTpup

WCCIIeIOBaHUH, U PEUICHHS | OIIMOKaMH, OBAaHBI HAaBBIKU

MOJTyICHHBIX CTaHJAPTHBIX MPOJEMOHCTPUD | MPH  pEIICHUH

9KCIIEPUMEHTAIT 3amaq c | oBaHbl 0a30BBIE | HECTAHIAPTHBIX

BHBIM IIyTEM C HEKOTOPBIMU HaBBIKA npu | 3agad




[Inanupyembie
pPE3YNbTATHI
OCBOCHHS
KOMIIETCHITHH
(MHAMKATOPBI
TOCTHKEHUS
KOMITCTCHITHH )

YpoBeHb OCBOEHHUS

HCYOOBJICTBOPH-

TEJIHHO
(MUHUMATHHBIN
HE IOCTUTHYT)

YIIOBIETBOPHU-
TETHHO
(MUHUMATHHBI
1 IOPOTOBBIIN)

XOPOIIIO
(cpemumii)

OTJIIMYHO
(BBICOKI)

OreHounoe
CPEICTBO

UCIIOJIb30BaHUC
M METOJIOB
MaTEeMaTHYECKO
W CTAaTUCTUKH
IIKC-2.3
Co3zmaer
¢busnueckne
MaTeMaTHYeCKH
e Momenu, a
TaKKe CHCTEMBI
coopa,
00paboTku u
aHamm3a
uHopmanmu B
obmacTi
MENHopaluu |
MOHHTOPHHTIa
3eMelb

HCJO0UYCTaMU

pelieHun
CTaHIAapTHBIX
3a7a4

IIKC-11 CniocobeH mpou3BOIUTEL MOWCK U BBIOOP METOMIOB W MOJENEH IS pelieHrs] HayqIHO-HUCCIIeI0BATEILCKUX
3aJa4, MPOBOJIUTh CPABHEHHE M aHAJIU3 TMOJYYCHHBIX Pe3yJIbTATOB HCCICJOBAHUMN, BBINOJHATH MOICIMPOBAHUE
CHCTEM IPUPOJI000YCTPOICTBA.

nnu 3 — | YpoBens MunumanbpHO YpoBeHb YpoBeHb TectoBbie
Brmmomnuser 3HAHUN HUXKE JIOMTYCTUMBIH 3HAHUH B 3HAHUH B 3ajanus, pedepar,
MOJIENIMPOBAHUE | MMHMMAIbHBIX YpOBEHb o0beme, o0beme, YCTHBIH 0TIpoC,
CUCTEM TpeOOBaHUiA, 3HaHU, COOTBETCTBYIOII | COOTBETCTBYIONI | WHAWBUIYATBHOEC
IpUpOI000yCTp | UMETH MECTO JTOTTYIIICHO €M Iporpamme €M Iporpamme 3a/laHue
oiicTBa rpyObIe OMUOKKH | MHOTO MOJATOTOBKH, MOJITOTOBKH, Oe3
[pu pemenun HETPYOBIX JIOITYIIICHO OIITNOOK.
CTaHIAapTHBIX OIIUOOK. HECKOJIBKO IIponemoncTpup
3a]a4 He IMponemoHCTpUp | HErpyObIX OBaHBI BCE
MPOJEMOHCTPUP | OBaHBI OIIHOOK. OCHOBHbIE
OBaHbI OCHOBHBIE [IpomemMoHCTpUp | yMeHHS,
OCHOBHbIE YMEHWUS, OBaHBI BCE pelIeHBI Bce
YMEHHUS, UIMEJIM | PELICHBI OCHOBHbIE OCHOBHbIE
MECTO rpyObIe TUTIOBEIC YMEHHUS, 3a/1a4u C
OIINOKH, HE 3aaun. pCICHBI BCE OTJCEHBIMU
npoaeMoHcTpup | Mmeetcs OCHOBHEIC HECYIICCTBCHHBI
OBaHBI 0a30BBIC | MHUHUMAJBHBIN 3a/1a4u C MU HEJ0YeTaMH,
HaBBIKA Ha0Op HABBHIKOB | HETPYOBIMH IIponemoncTpup
JUTS PEIICHHUS omuoOKaMu, OBaHBI HABBIKH
CTaH/IapTHBIX MNPOJIEMOHCTPUP | HPH PELICHUH
3aja4 ¢ OBaHbI 0a30BbIe | HECTAHAAPTHBIX
HEKOTOPBIMHU HaBBbIKH TIPU 3a1a4
Helo4YeTaMu peuieHun
CTaH/IaPTHBIX
3a71a4
7.3 Tumnoswble KOHTPOJIbHBIC 3aJaHUd WJIH HHbBIC MaTepHUaJbl,

Heo0XoAuMbIe 1JIsl OLECHKH 3HAHMN, YMEHHH, HABBIKOB, XapPAKTEPHU3YIOLIHX
JTanbl OPpMUPOBAHUA KOMIIETEHUMH B nipouecce ocsoenust OIIOII BO




Komnemenyuna: OIIK-2 — Cnocoben Kk auanuzy, onmumuzayuu u
HPUMEHEHUI0 COBPDEMEHHBIX UHMOPMAUUOHHBIX MEXHOJI02UIl NPpU peuleHUU
HAYYHBIX U RPAKMUYECKUX 3a0auy 6 odaacmu npupoooodycmpoiicmea u
6000N0.J16308aHU

Bonpocut k 3auemy:

1. OcHoBHbIe noHATHSE 0 MKD.

2. Kakue Tumel 3J€MEHTOB KOHCTPYKIMHM SBIAIOTCS OOBEKTaMu
UCCJIEIOBaHMsI HAMIPSHKEHHO-1€()OPMUPOBAHHOTO COCTOSHUSA?

3. Yo Ha3bIBaE€TCA PACUETHON CXEMOU COOPYKEHUSA?

4. [Tpu3HaK reoMeTpUYEeCKO HEM3MEHIEMOCTH CTEP)KHEBBIX CUCTEM ?

5. Kakum tpeboBanusiM JOHKHA OTBEUaTh KOHCTPYKIHUS (COOpyKeHue)?

6. KakoBbl OCHOBHBIE IONYILIEHHS B pacyeTax Ha MPOYHOCTh, KECTKOCTh

1 YCTOMYUBOCTH?
7. [Tonsarue o marpuiie pyHkuuii popmer KD.

8. Kakue reomeTpudeckue XapakTepUCTUKH TUIOCKUX IIOMEPEYHBIX
CEUYEHUH UCTOJIb3YIOTCS B pacdyeTax dJIEMEHTOB KOHCTPYKIIH?
9 KakoBbI TUIIBI KOHEYHEBIX dj1eMeHTOB B MKD?

10.  OOGuuit anroput™ GOpMHUPOBAHUS MATPHUIIBI KeCTKOCTH KD.

I1. Tlonstue o maTpuie xxectkoctu KO.

12.  TIpaBwiio 3HakoB ans BHyTpeHHUX ycuinid B [IBK SCAD (LIRA).

13.  Marpuua KeCcTKOCTH TPEYTOJIbHOTO KOHEYHOTO 3JIEMEHTA.

14. Kakwue cuctembl KOOpAMHAT UCIOJIB3YIOTCS IpH pacyete no MK3?

15. Tlopsamox ompeneneHus] HaNpsSHKEHHO-IE(POPMUPOBAHHOTO COCTOSHUS
3JIEMEHTOB KOHCTpyKUui o MKD.

16. Marpuunoe ypaBHeHue MKD miig KOHCTPYKIUHU.

17. KakoBbl OCHOBHbIE OCOOCHHOCTH 00pa30BaHUs PACUETHBIX CUCTEM IO
METOy KOHEUHBIX 3JieMeHTOB (MKD)?

18. Kakue cucreMbl KOOpAMHAT HCIOJB3YIOTCA TMpPU  pacyeTax
CTEpPKHEBBIX cucTeM 1o MKD?

19. KakoBbl OCHOBHbIE JOIMYIIECHUSI IPU PacUyeTe CTEPHKHEBBIX CUCTEM IO
MKD3.

20. XapakTepUCTHKHU HAMPSKEHHOTO COCTOSHUS.

TecToBBIC 3a1aHUA

1. I[Tog MoeTMpOBaHUEM TTOHUMACTCS:

- TPOIECC 3aMEHBl PEATbHOTO0 OOBEKTa MOJEIBI0, OTPAKAIIICH €ro
CYIIIECTBEHHBIC TPU3HAKHU C TOYKU 3PCHUS TOCTIKCHHS KOHKPETHOM I1EITH;

- mporiecc HeOpMaIbHON TOCTAHOBKH KOHKPETHOM 3a1a4H;

- TMpOIECC 3aMEHBl PEATBHOTO0 OOBCKTAa APYTMM MaTCPHATBbHBIM WM
HJI€aIbHBIM O0OBEKTOM;

- TIPOIIECC BBISABICHUS CYIIECTBCHHBIX IPU3HAKOB PAacCMATPUBACMOTO
00BEKTA.

2. Ilpu nzyyenuun o0beKTa peaabHOM JIEHCTBUTEIILHOCTH MOYKHO CO3/aTh:



- OJIHY €JUHCTBEHHYIO MO/IETIb;

- HECKOJIbKO Pa3JIMYHBIX BUJOB MOJIEJICH, KaXKaass U3 KOTOPBIX OTPAKAET TE
WJIU UHBIE CYIIIECTBEHHbBIC MTPU3HAKU O0BHEKTA;

- OJIHY MOJIEJb, OTPAXKAIOIIYIO COBOKYITHOCTb MPHU3HAKOB OOBEKTA;

- TOYHYIO KOO 00BEKTa BO BCEX MPOSIBJICHUAX €0 CBOMCTB U IMOBEACHUS;

3. UadopmaninoHHON MOJIEIbI0 00BEKTa HEJIb3s CUUTATh:

- OnKcaHue 00bEKTa-OpPUTHHAJA C TOMOIIbI0 MaTeMaTUYECKUX (POPMYT;

- COBOKYMHOCTHh JAHHBIX B BUJE TAOIHIIBI, COAEPKAMUX HWH(DOpPMAIUIO O
KaueCTBEHHBIX M KOJIMYECTBEHHBIX XapaKTEPUCTUKAX O0BEKTa-OpUTHHATIA;

- ONMcaHue 00bEKTa-OPUTHHAJIA HA €CTECTBEHHOM WK (POPMATILHOM SI3BIKE;

- COBOKYIHOCTh 3alMCaHHBIX HAa S3BIKE MATEMAaTHKH  (POpMYyII,
OTIMCHIBAIOIINX MOBEIEHNE 00BEKTa-OPUTHHAIA.

4. MaTtemaTnyeckas MOJIeJIb 00bEKTa — ITO:

- CO3/1aHHasi M3 KaKOro-1ubo Marepuajia MoOJACNIb, TOYHO OTpaKarouias
BHEIIIHUE TPU3HAKHA 00bEKTA-OpUTHHAIIA;

- OMKCaHUE B BUJIE CXEMbI BHYTPEHHEH CTPYKTYPhI U3y4aeMOTO 00BEKTA;

- COBOKYITHOCTh J@HHBIX, COAEpKaIuX HHOOPMALMI0 O KOJUYECTBEHHBIX
XapaKTepUCTHKaX 00bEKTa U €ro MOBEACHUS B BUJIE TAOJMIIBI,

- COBOKYIHOCTH 3allUCAHHBIX Ha SI3bIKE MAaTEeMaTUKH (POPMYJI, OTpaXKaroIINX
T€ WJIM WHBIE CBOMCTBA 0OBEKTA-OpPUTHHAJIA WJIK €T0 TTOBEICHUE.

5. Pacniucanue nBUKEHUE MOE3/10B MOKHO PACCMAaTPUBATh KaK MPUMED:

- HATypHOU MOJENH;

- TAaOJIMYHOM MOJICIIH,

- rpaduuecKoi MOJENu;

- KOMIIBIOTEPHOU MO/IEIIN;

- MaTeMaTHYECKOU MOJICIIH.

6. PucyHku, KapThl, 4EPTEKHU MPEACTABISAIOT COOOM:

- TabJIMYHbIe HHPOPMAITMOHHBIE MOJICIIH;

- MaTeMaTHYECKHE MOJIENH;

- HaTypHbBIE MOJIEIH;

- rpadpuaeckre nHGOPMAITMOHHBIE MOJICIIH;

- Uepapxuueckue nHPOpMaIMOHHBIE MOJICIIH.

7. IIporiecc moCTpoeHus MOJIeNH, KaK MPaBUIIO, IIPEANoJIaraer:

- OTIMCAaHNE BCEX CBOMCTB MCCIEAYEMOT0 OObEKTa;

- BbIICNICHHE Hanbosee CYMEeCTBEHHBIX C TOYKU 3PEHHS pElraeMon 3aadn
CBOMCTB OOBEKTA;

- OMHUCAHUE BCEX MPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTUK U3y4aeMOTO
00BEKTA;

- BBIJIETICHUE He 00Jiee TpeX CYIIECTBEHHBIX MPU3HAKOB 00BEKTA.

8. HatypHoe MoaenupoBaHue 3To:

- MOJCNHMpPOBaHUE, IMPHU KOTOPOM B MOJCIHM Y3HACTCS MOACITUPYEMbIN
00BEKT, TO €CTh HATypHas MOJeJb BCErJa HMMEeT BU3YAIbHYH) CXOXECTh C
00BEKTOM- OPUTUHAJIOM;

- CO3JaHH€ MaTeMaTUYecKux (OopMyIs, ONHCHIBAIOMUX (QopMy HIHU
MOBEJICHHE 00BEKTa-OpUTHHANIA;



-  MOJCIHPOBAaHWE, MPU KOTOPOM B MOJCIH Yy3HACTCA KaKOW-TNOO
OTJIENBbHBIN MpU3HAK 00bEKTA-OPUTHHAIIA;

- COBOKYMHOCTb JIaHHBIX, COJEPXKAIIUX TEKCTOBYI0 HHPOpMALHIO 00
00BbEKTE-OpUTHHAJIE;

- co371aHue TaOIuIlkl, cofepxaliel nHpopManuo 00 00bEKTe-OpUrhHale.

9. MaTeMaTHUeCKON MOJENBIO IBIIAETC:

- MAJIMLIEMCKUAN TTPOTOKOJI;

- mpaBuja JOPOKHOTO ABUKEHUS;

- opMyIta HaxOXKIEHUS KOpHEH KBaJAPAaTHOTO YPAaBHECHHS;

- KyJIMHApPHBIM PELenT;

- HHCTPYKLHUS 110 cOOpKe MeOeH.

10. Tabnuunas HHPOPMAITMOHHAS MOJIETb MPEJCTABIAET COOOIA:

- Ha0op rpaduKOB, PUCYHKOB, UEPTEKEH, CXEM, THATPAMM;

- OIMCaHUE UEePAPXUUYECKON CTPYKTYPhI CTPOCHUS MOJIEIUPYEMOTO O0BEKTAa;

- onmucaHue OOBEKTOB (MJIM UX CBOMCTB) B BUJE COBOKYIHOCTH 3HAUYCHHIA,
pa3MelaeMbix B TabIuIE;

- CUCTEeMY MaTeMaTU4ecKux (hopmy;

- MOCJIEA0BATENILHOCTh PEIJIOKEHUN Ha €CTECTBEHHOM S3bIKE.

11. daitnoBas cucrteMa MEPCOHATBLHOTO KOMIIbIOTEpa HauboJee aJleKBaTHO
MO>KET OBITh OIKMCaHa B BUJIE:

- TaOJIMYHOHN MOJIENH;

- rpaduuecKoi MOJENu;

- HIEPAPXUYECKOU MOJIEIIN;

- MaTEeMaTUYECKOW MOJICIIH.

12. B Owuonorum kinaccupukauus MpeACTaBUTENEH KUBOTHOTO MHpa
IpeICTaBiIsIeT COOO0H:

- UepaApPXUUYECKYIO0 MOJIEIb;

- TaOJIMYHYIO MOJIEINb;

- rpadMYECKYIO0 MOJIEIb;

- MaTeMaTHUYECKYI0 MOJIENb;

- HATYPHYIO MOJIETb.

13. JInHaMU4EeCKMMHU HA3bIBAKOTCS MOJIEIIH:

- COJIEpIKallle CIIOBECHOE OMUCAHUE MOJIETUPYEMOM CUCTEMBI;

- IOCTPOEHHBIE Ha OCHOBE JIAaHHBIX, ITOJIYYEHHBIX OINBITHBIM ITyTEM;

- IOCTPOEHHBIE HA OCHOBE TEOPETUUYECKUX 3HAHUIA;

- 0TOOpaXkaroIre Pa3BUTHE CUCTEMBI BO BPEMEHU;

- He 0TOOpaXkarolue pa3BUTHE CUCTEMBI BO BPEMEHH.

14. Kakue 3a1auu peniaroTcst METOI0M JIMHEMHOTO TPOTrpaMMHUPOBAHUS?

- IOMCK AKCTPEMyMa JINHEHHOW (PYHKINU TPU TUHEHHBIX OTPAaHUYCHUSAX;

- TIOMCK DKCTpEeMyMa HETMHEHHON (QYHKIUHU MTPU JIMHEUHBIX OTPAHUYCHUSIX;

- TIOMCK 3KCTpeMyMa JTUHEHHON (QYHKIUU TPU HEJIMHEUHBIX OrPAHUYCHUSIX;

- TIOMCK 3KCTpEeMyMa JMHEHHON (PYHKIIUU TPU OTCYTCTBUU OTPaHUYCHHUI];

- IOMCK 3KCTpEeMyMa HETMHENHON QYHKIMHU MTPU OTCYTCTBUU OTPAHUUYECHUH.

15. UYro moapa3ymeBaeTcs MOJ  PEIUICHWEM  33Jauyd  JIMHEWHOTO
POrpaMMHUPOBAHUS?



- 3HAQUEHUS IEPEMEHHBIX 11€JIEBOM (QYHKIINH;

- 3HAYEHUE 11eJIeBOM (PYHKITNY;

- 3HaYeHUs KOA()PUIIMESHTOB 1IeJIeBOM (HYHKITUH;

- 3HaYeHUs KO (DUIIMEHTOB B CUCTEME OIPAHUYEHHU.

16. Juddepenunanbubie ypaBHEHUN C YAaCTHBIMU MPOU3BOJHBIMH UMEIOT
YHUCJIO PEIIECHUM:

- KOHEYHOE;

- OECKOHEYHOE;

- 3aBHUCSIIEE OT MopsAaKa TuddHepeHIInaTbHOTO YPaBHEHHUS.

17. OObikHOBeHHBbIE aud@epeHnanbHble  ypaBHEHUS HMEIOT  YHUCIO
peleHuN:

- TOJIbKO KOHEYHOE;

- OECKOHEYHOE;

- KOHEYHOE U 3aBHCsIIIEe OT Nopsaka qudpepeHnaibHOro ypaBHEeHUSI.

18.  VYpaBHeHue  KkoneOaHUN  3aKpEIJICHHOW  CTPYHBI  SIBJISIETCS
nuddepeHnaIbHBIM YPABHEHUEM:

- OJUIMITUYECKOTO THIIA,;

- MapaboJINYECKOro TUIIA;

- TUTIEPOOTUYECKOTO TUTIA.

19. Bcerpoennbie omeparopel nuddepenunpoBanus cucrembl MathCAD
MO3BOJIAIOT MTPOU3BOIUTH Ha/l (DYHKIIMEH:

- YUCJICHHBIE PacdeThl MPOU3BOIHBIX;

- aHAJIUTUYECKUE PACUETHI IPOU3BOIHBIX;

- IOTUYECKHUE PAaCUEThl MPOU3BOIHBIX.

20. MeTon KOHEUHBIX pa3HOCTEH MO3BOJIIET CBECTU AU(PepeHInaTbHOE
ypaBHEHHUE C YaCTHBIMU MTPOU3BOJIHBIMU K CUCTEME:

- uHTErpo-audGpepeHInanbHbIX YPaBHEHUH;

- UHTETpaJIbHBIX YPAaBHEHHUI;

- anreOpanyecKux ypaBHEHHI.

Tembl pedepatoB

Tema 1 O630p ypaBHeHU MatemaTudeckon pusuku. [IpuMepsl ypaBHEeHUH
matematnueckoil  ¢u3uku. Krnaccudukamuss  ypaBHEHHH € YacTHBIMHU
IIPOU3BOIHBIMH.

Tema 2 IloctanoBKa 3a7a4 /Ui ypaBHEHUN MaTeMaTUYECKON (PU3UKH.

Tema 3 Meton pazaeneHus nepeMeHHbIX (MeToq Dypbe)

Tema 4 @usnueckas HUHTEPOPETALNS PELIEHUS BOJTHOBOI'O YPABHEHUS.

Tema 4 Meton koHEUHbIX pazHOCTEl. KoHEUHBIE pa3HOCTH B OJTHOMEPHOM
ciyvae.

Tema 5 3amaua Helimana. Henunelinnle 3agaun.

Tema 6 KoHeuHbIe pa3HOCTH B MHOTOMEPHOM CIIy4ae.

Tema 7 3amgaun 17151 001acTel HEMPABUIBHOM (POPMBL.

Tema 8 Annpokcumaniyisi 6a3UCHBIMU (PYHKIHASIMH.

Tema 9 Annpokcumanuy ¢ MOMOIIBIO B3BEIIEHHBIX HEBSI30K.



Tema 10 Anmpokcumanus pemieHudd audQepeHuraibHbIX YpaBHEHUM U
UCIOJIb30BaHUE 0a3UCHBIX QPYHKIMH. BhINnoaHEeHNE KPaeBbIX YCIOBHUM € MOMONIBIO
0a3UCHBIX (DYHKITUH.

Tema 11 OnHoBpeMeHHas anmnpokcumMaius pemeHud nuddepeHnnanbHbIX
YPaBHEHUU U KPAEBBIX YCIOBUM.

Tema 12 EcTecTBEeHHBIE KpaeBbI€ YCIOBUSI.

Tema 13 Cucremsl nuddepeHInaIbHBIX YPaBHEHHM.

Tema 14 Henunelinbie 3agaun. [ToHSITHE KOHEUHOTO PJIEMEHTA.

Tema 15 Maest MeTogja KOHEUHBIX 3JIEMEHTOB.

Tema 16 [Ipumeps! TUNIHYHBIX 0a3UCHBIX QYHKIUHA.

Tema 17 Cnabast popmynupoBka u TpeOOBaHUE TIAJAKOCTH.

Tema 18 Ilpumep xoHTHHYanpHOHM 3amaud. Iloaxombl K METOy KOHEUYHBIX
DJIEMEHTOB.

Tema 19 Munumuzanus ¢pyHkiroHansa. MeTos; B3BEIIEHHBIX HEBS3Z0K.

Tema 20 Ilpumep MuHMMH3anUU (GYHKIHOHATA U METOAA B3BEIIEHHBIX
HEBS30K Ui ypaBHeHUs [lyaccoHa

Tema 21 JIBymepHbIli KOHEUHBIN 3JIeMEHT. JIMHEMHBIN TPEYTroJIbHUK.

Tewma 22 [lonsitue BoJIHOBOTO (hpoHTA aHCAMOJIMPOBAHMUSI.

Tema 23 MeTon KOHEUHBIX 3JIEMEHTOB JIJIS1 JIBYMEPHBIX 33124

KosnoxkBuym

Ha Ttemy «KomnproTepHOE€ NpPOEKTUPOBAHME W MOJEIUPOBAHUE CHUCTEM
npupo1000ycTpoiicTBa. KOMIMOHEHTHI OKpY KaroIel MPUPOIHOI Cpe/bl U MpaBuiia
IIPUPOIOIIOIB30BAHUY.

1. [locTanoBka 3amau AJig ypaBHeHHI MateMaTuueckou (usuku. Temo630p
ypaBHEHH MatemaTudecko ¢Gu3uku. [IpuMepbl ypaBHEHHI MaTeMaTH4YeCKOM
¢busuku. Knaccudukanus ypaBHEHUH C YaCTHBIMU MPOU3BOIHBIMHU.

2. Meton pasnmenenus mnepeMeHHbIX (MeTon Dypee). Dusnueckas
MHTEPIIPETALINS PEIICHUS BOJJHOBOTO YPaBHEHHS.

3. Merton koHe4HBIX pa3HocTel. KoHeuyHble pa3HOCTH B OJHOMEPHOM
ciyvae.

4. 3amaua Heitmana. Henuneiinsie 3agaun. KoHeuHblE pa3sHOCTH B
MHOT'OMEPHOM CJIy4ae.

5. 3agauu 1 006JacTe HEMPaBUIIBHON (POPMBI.

6. Annpokcumarusi 0a3UCHBIMU (PYHKIHUAMU. ANMPOKCUMAIIUHN C TTOMOIIBIO
B3BEIICHHBIX  HEBS30K.  AMNNpOKCHUMAIMs  pemeHudd  nuddepeHanbHbIX
ypaBHEHUH M UCHOJb30BaHHWE Oa3ucHbIX (yHKUUN. BrelmonHeHune KpaeBbIxX
YCIOBUH C MOMOIIBIO 0a3UCHBIX (QYHKITHI.

7. OnHOBpeMEHHas ammnpoKcUMalus pemeHud  auddepeHnnanbHbIX
YPaBHEHUU U KPAEBBIX YCIOBUM.

8. EctectBeHHble KkpaeBble ycioBus. Cucrembl auddepeHIuaIbHbIX
YPaBHCHUU.

9. Henmuuennrle 3aaun. [loHATHE KOHEUYHOTO DJIEMEHTA.



10. Vness Mmerona KOHEUYHBIX JJIEMEHTOB. [IpuMepbl THUNMHMUYHBIX Oa3MCHBIX
byukiui. Cnabas popMyaupoBka U TpeOOBaHHE TJIAKOCTH.

Bonpocel 17151 yCTHOr0 onpoca

1 Tlopsmok  ompeneneHusi  HaNPsSKEHHO-I€POPMUPOBAHHOTO  COCTOSIHHMS
AJIEMEHTOB KOHCTpYyKIui 1o MKD.

2 KakoBbl xapakTepHble OCOOCHHOCTH pa3MepoOB CTEpXKHEH, IUIacTHH,

000JI04€K 1 MaCCUBHBIX TeN?

KakoB anroputm pacuera crepx’HeBbIX cucteM 1o MKO?

VYcnoBue NpOYHOCTH MTPU PACUETE PAMHBIX KOHCTPYKIIHIA.

Kakue pomymieHuss W TMIOTE3bl  HCIOJB3YIOTCS MPU  pacyeTax Ha

IPOYHOCTH?

6 OnucaHue TOKyMEHTOB (MacCUBOB) B UCXOAHBIX AaHHBIX (LIRA).

7 CrpykTypa NOKyMEHTa «3JeMeHTh» B HcXoaHbiX JaHHbX [IBK SCAD
(LIRA)?

8 OmnucaHue TOKYMEHTOB (MacCHMBOB) B UCXOJHBIX JaHHBIX (LIRA).

9 Kakue reomeTpuueckre XapaKTEPUCTUKH IUIOCKUX IMONEPEUHbIX CEUECHUU
UCIIOJIb3YIOTCSl B pacyeTax 3JI€MEHTOB KOHCTPYKILIMA?

10 Kakue nmporpaMMHO-BBIUMCIUTENbHBIE KOMIUIEKCHI 10 MKD ncnosb3yroTcs
P pacyeTe KOHCTPYKIIUIA?

11 Crpykrypa nokyMeHnTa « TUnsl Harpy30k» B HCXOAHBIX TaHHbIX MKDO?

12 KakoBbI TUIIBI KOHEYHBIX 3JIeMeHTOB B MKO?

13 IIpaBuito 31akoB jis BHemHed Harpy3ku B [IBK SCAD (LIRA)?

14 Crpykrypa nokymenrta «KoopauHatel» B ucxoaHbix 1anHbix [IBK SCAD?

15 O6mas ctpykrypa (aiina ucxonusix ganubix B [IBK SCAD (LIRA)?

16 Kak 3anuceiBatoTcst ypaBHeHUs paBHoBecusi B MKO?

17 CtpykTypa 10KyMeHTa «XapaKTEepPUCTUKH KECTKOCTH» B UCXOJIHBIX JTaHHBIX
[IBK SCAD (LIRA)?

18 BBoa ucxoaHbIx AaHHBIX B 1uanoroBoM pexxume B [IBK SCAD.

19 Crpykrypa nokymenta «lllapuupe» B ucxonusix ganasix [IIBK SCAD?

20 YcnoBue MpPOYHOCTH NPHU pacyeTe CTEPKHEBBIX 3JIEMEHTOB Ha H3THO C
KpYYEHHEM.

21 CtpykTrypa 1oKyMeHTa «3arjaBHblii» B UCX0aHbIX JaHHbIX [IBK SCAD?

22 YcmoBue MpOYHOCTH MPU pacuere hepm.

23 CrpykTtypa nokyMeHTa «CBsizn» B ucxoaHbix nanHbix [IBK SCAD?

24 Kakue [ONyIIeHHs M TUIIOTE3bl MCHOJIB3YIOTCS NPU pacyerax Ha
IPOYHOCTH?

25 Ctpykrypa nokymeHTa «BenuuuHbl Harpy3ok» B UCXoAHbIX AaHHBIX [IBK
SCAD?

D B~ W

NuauBuayajbHble 3aJaHUs

Jlns cryneHToB ouHoM ¢opmbl 00ydeHUs Ha Temy «PacuéThl cTaTHYeCKH
HEOoNnpeaeIuMOoN 0anKku, MIOCKOU (pepMbl, paMbl U Baja MpU U3rKOE C KPyuYEeHUEM.
3anaya Nel. Pacyér crarruuecku HeonpeAeaIuMon OanKky U Mo100p CeYeHUs.



3anaya No2. Pacuét mnockoii hepmbl U TOJO0P CEUEHHS CTEPIKHEH.

3amauda Ne3. Pacuér pambl U oa00p CEUEHUS CTEPIKHEH.

3anaua Ne4. Pacu€r Basia Ha Kpy4YEHHE.

Jlns ctyneHToB 3a0uHoM Gopmbl 00yueHust Ha Temy: «Pacué€Thbl cTaTHUecKu
HEOoNpeeIuMON 0anKku, MIOCKOU pepMbl, paMbl.

3anmaya Nel Pacuér ctaTuuecku HeonpeaeauMon 0anky u moa00p ceyeHusl.

3amgada No2 Pacuér mimockoi pepmbl 1 Mo 00p CeUEeHUs CTEPIKHEH.

3anaya Ne 3 Pacuét pambl 1 mog00p ceYEHHs CTEPIKHEN.

Komnemenyua: IIKC-2 — Cnocoben K nposedenuro anpooayuu 6
HPOU3B0OCHIBEHHBIX YC/I06UAX HOBLIX MEXHOJ02UIl MEIUOPAUUN  3eMelb
CeNbCKOXO03AUCHBEHHO20 HA3HAYEHUA

Bonpocul k 3auemy

l.ITopsigok  ompeaeneHus HaNpsHKEHHO-A€()OPMUPOBAHHOTO  COCTOSIHMS
AJIEMEHTOB KOHCTpYyKIui o MKD.

2.KakoBbl XapaKTepHbIE OCOOCHHOCTH pPa3MEpPOB CTEpKHEH, IJIACTHUH,
000J104€K U MaCCUBHBIX TeJ?

3.KakoB aJirOpuT™M pacyeTa CTep>KHEBBIX cucTeM 1o MKD?

4.Y ciioBre MPOYHOCTH MPU PACUYETE PAMHBIX KOHCTPYKIIUH.

5.Kakue pgomyiieHuss M THUIOTE3bl UCIOJB3YIOTCS TMPU pacyerax Ha
IPOYHOCTH?

6.0nucanne 10KyMEHTOB (MacCUBOB) B UCXOAHBIX JaHHBIX (LIRA).

7.CTpyKTypa JOKyMEHTa «IeMeHThD» B uUcXoAHbiXx AaHHbIXx [IBK SCAD
(LIRA)?

8.0nucanue JOKYMEHTOB (MacCUBOB) B UCXOJHbIX HaHHBIX (LIRA).

9.Kakue reoMeTpuyecKkre XapaKTepUCTUKH IJIOCKUX MOMEPEUHBbIX CEUCHHI
UCIIOJIb3YIOTCSl B pacyeTax 3JIeMEHTOB KOHCTPYKLIMA?

10.Kakue  mporpaMMHO-BBIYMCIUTENBHBIE  KOMIUIEKCBI mno  MKD
UCIIOJIB3YIOTCS IPU pacyeTe KOHCTPYKIIHA?

11.CtpykTypa nokymeHnTa « Turbl Harpy30k» B UCXOJHBIX JaHHBIX MKD?

12.KakoBbI TUIBI KOHEYHBIX 371€MEHTOB B MKO?

13.IIpaBuno 3HakoB ajis BHentHel Harpy3ku B [IBK SCAD (LIRA)?

14.Ctpykrypa nokymenta «KoopauHaTel» B uUCXoAHbIX naaHHbiXx [IBK
SCAD?

15.006mas ctpykrypa ¢aitna ucxoausix nanusix B [IBK SCAD (LIRA)?

TecToBBIC 3a1aHUA

1. [Tog MoaenMpoOBaHUEM MTOHUMAETCS:

- TMPOLECC 3aMEHbl PEATbHOr0 OO0BEKTa MOJENbI0, OTPAKAIOIIEH €ero
CYILIECTBEHHbIE MTPU3HAKHU C TOYKU 3PEHUSI TOCTHKEHHSI KOHKPETHOM 11eJ1H;

- mpoecc HeOpMalIbHOM TOCTAHOBKM KOHKPETHOM 3a1a4H;

- MPOLECC 3aMEHbl PEaJTbHOr0 OO0BEKTa APYIMM MaTepUAbHBIM WM
ujieabHbIM 00bEKTOM;



- TPOLECC BBISBICHUS CYIIECTBEHHBIX IMPU3HAKOB PaCcCMaTPUBAEMOIO
00BbeKTa.

2. Ilpu u3yueHuun o0beKTa peabHON 1EHCTBUTEIBHOCTH MOYXKHO CO3/aTh:

- OIHY €IMHCTBEHHYIO MO/IEb;

- HECKOJIBKO Pa3jMyYHbIX BUIOB MOJEJNEH, KaKaasi U3 KOTOPBIX OTPa)KaeT Te
WIN UHBIE CYILIECTBEHHBIE IPU3HAKU O0OBEKTA;

- OIHY MO/I€]b, OTPAXkAIOIIYI0 COBOKYITHOCTb IPU3HAKOB O0BEKTA;

- TOYHYIO KOITUIO O0OBEKTa BO BCEX MPOSIBJICHUSIX €r0 CBOMCTB U MOBEICHUS;

3. UudopmanmoHHOM MOJIENhI0 00bEKTa HEJTb3S1 CAUTATh:

- OnMcaHue 00bEKTa-OpPUTHHAJIA C TIOMOIIBI0 MaTEMAaTHUECKUX (HOPMYIT;

- COBOKYIIHOCTb JIaHHBIX B BHUJE TaOJHIIBI, COAEPKAIIUX HHPOPMAIHUIO O
KayeCTBEHHBIX U KOJMUYECTBEHHBIX XapaKTEPUCTUKAX O0BEKTa-OPUTHHANA;

- onUcaHue 00bEeKTa-OpUTHHANIA HA €CTECTBEHHOM UM (JOPMAIBHOM SI3bIKE;

- COBOKYIIHOCTh  3allMCaHHBIX Ha f3bIKE MaTeMaTUKu  (opMyl,
OINKCHIBAIOLIUX MTOBEEHNE 00BEKTAa-OpUTHHAIA.

4. MaTtemaTnueckas MoJiesib OOBEKTa — ITO:

- CO3/laHHas M3 Kakoro-amubo Marepuansa MOJEIb, TOYHO OTpa)Karolias
BHEIIHHE TPU3HAKU 00BEKTa-OpUTHHATIA;

- OIIMCaHME B BUJIE CXEMbI BHYTPEHHEW CTPYKTYpPbI H3y4aeMOro 00bEKTa;

- COBOKYIIHOCTH JIaHHBIX, COJEpKalluX MHPOPMALUIO O KOJMYECTBEHHBIX
XapaKTepUCTHKaX 00BEKTa U €ro MOBEACHUS B BUIE€ TaOJIUIIbI;

- COBOKYITHOCTb 3aIIUCAHHBIX Ha SI3bIKE MaTEMaTUKU (POPMYJI, OTPaXKAIOIINX
TE€ WJIK UHBIE CBOICTBA 00BbEKTA-OpUTHHAJIA WIIHA €r0 TIOBE/ICHHUE.

5. Pacnimcanue qBUKEHHE MOE37]0B MOKHO pacCMaTpUBaTh Kak IpUMeEp:

- HATypHOU MOJEH;

- TaOJIMYHOHN MOJIENH;

- rpaduuecKor MOJEINH;

- KOMITBIOTEPHOM MOJENH;

- MaTeMaTU4ECKOH MOJIEIH.

6. PucyHku, KapThl, YepTEXH NPEACTABIIAIOT COOOM:

- TabMyHbIe NH(POPMALITMOHHBIE MOJIEIIH;

- MaTeMaTU4ECKHE MOJEIIH;

- HaTypHbIE MOJIENIN;

- rpaduueckre nHGHOPMAITMOHHBIE MOJIEIH;

- uepapxudeckre nHHOpPMaLMOHHBIE MOJIEIH.

7. IIpouecc mocTpoeHus MOJEH, KaK IIPAaBUIIO, IPEATIOIIATALT:

- OIIMCaHKE BCEX CBOMCTB HUCCIIEIYeMOro 00BEKTa;

- BBIJIEJICHHE HanOoJiee CYIIECTBEHHBIX C TOUKH 3PEHHS peliaeMoil 3ajauu
CBOMCTB OOBEKTA;

- OIIMCaHUE BCEX MPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTUK U3y4aeMOT0
00BEKTA;

- BbIJIEJIEHUE HE 00JIee TPEX CYIIECTBEHHBIX IPU3HAKOB OOBEKTA.

8. HarypHoe MoaenupoBaHue 3T0:



- MOJIETUPOBAHHE, MPU KOTOPOM B MOJICTH Y3HAETCS MOICIUPYESMbBINA
00BEKT, TO €CTh HaTypHas MOJIE€Jb BCErJa MMEET BU3YAIbHYIO CXOXECTbh C
00BEKTOM- OPUTHUHAJIOM;

- CO3/aHM€ MaTeMaTH4ecKuX (QOopMyJ, OMUCHIBAIOIIUX (QOpMY WIH
noBeJeHUE 00BEKTA-OpUTMHATIA;

- MOJENHUpPOBAaHUE, TMPU KOTOPOM B MOJEIHM Yy3HAETCA KaKOU-nOo
OTJIENIbHBIN MpU3HAK 00bEKTa-OPUTHHAIIA;

- COBOKYMHOCTH JIaHHBIX, COJEPXKAIUX TEKCTOBYI0 WHGPOpMAIHIO 00
00BEKTe-OpUTHHAJIE,

- co3IaHue TabnulLIbl, coaepxaiiel nHpopMmaluo 00 00bEKTe-OpUTHHATIE.

9. MaTemaTuueckoil MOJIEINbIO SABIISETCS:

- MAJIALIEMCKUN POTOKOJT,

- MpaBwJIa JJOPOKHOTO JIBHKCHUS,

- opMyIia HaxOXKJIeHUS KOpPHEN KBaJPAaTHOTO YPaBHEHMUS;

- KyJIMHAPHBIN pelenT;

- HHCTPYKIIUS 0 cOOpKe MeOeu.

10. TabnuyHas uHOpMAIMOHHAS MOJIETb IIPEICTABIISAET COOOM:

- Ha0op rpauKOB, PUCYHKOB, UEPTEXKEM, CXEM, AHUArpamMm;

- OTIMCaHUE UEePAPXUUYECKON CTPYKTYPhI CTPOCHHS MOJIETUPYEMOTO O0BEKTAa;

- onmucaHue OOBEKTOB (MJIM MX CBOMCTB) B BUJE COBOKYIHOCTH 3HAUYCHHIA,
pa3MeIIaeMbIX B TaOJHIIE;

- CHCTEMY MaTeMaTU4eCKuX (HOpMy;

- MIOCJIEIOBATENLHOCTD MPEIJIOKEHUIN Ha €CTECTBEHHOM SI3BIKE.

11. daiinoBas cuctemMa NEPCOHAIBHOTO KOMIIbIOTEpa HanOoJsiee aJeKBaTHO
MOKET OBITh OIMCAaHA B BHUJIE:

- TAaOJIMYHOM MOJICIIH;

- rpadUYECKON MOJIENH;

- UepapXUueCKO MOJIENH;

- MaTeMaTHU4eCKON MOJIEIH.

12. B Ouonorum kinaccupuKkaiusi MNpeaCcTaBUTENEH JKUBOTHOTO MUpPa
MPEICTABIISIET COOO:

- HepapXUUYECKYI0 MOJIEb;

- TaOJIMYHYIO MOJIENb;

- rpadUYECKYIO0 MOJICITb;

- MaTeMaTUYECKYI0 MOJIEIIb;

- HaTypHYIO MOJIENb.

13. JInHaMHUYECKMMHU Ha3bIBAIOTCSI MOJICIIH:

- coZiepKalllie CIOBECHOE OMMCAHNE MOJIETHUPYEMON CUCTEMBI;

- IOCTPOCHHBIE HA OCHOBE JIAHHBIX, TTOJTYYECHHBIX OTBITHBIM ITyTEM;

- IOCTPOCHHBIE HA OCHOBE TEOPETHUUECKUX 3HAHUM;

- oToOpa)xarolye pa3BUTHE CUCTEMbI BO BPEMEHU;

- He 0ToOpaxarolue pa3BUTUE CUCTEMBI BO BPEMEHH.

14. Kakue 3a1a4u peuiaroTcsi METOJIOM JIMHEHHOTO TPOTPAMMUPOBAHUS?

- TIOMCK PKCTPEMyMa JTUHEHHON (QYHKIIUU NIPH JIMHEUHBIX OTPAHUYCHUSX;

- IOMCK 3KCTpEeMyMa HETMHEWHON (QYHKIUU MTPU JIMHEUHBIX OTPAHUYCHUSIX;



- IOMCK AKCTPEMyMa JINHEHHON (PYHKIMU IPU HETMHEWHBIX OTPaHUYCHUSX;

- TIOMCK 3KCTpEeMyMa JJMHEHHON (PYHKIIMU TPU OTCYTCTBUU OTPaHUYCHHUI;

- MIOMCK 3KCTpEeMyMa HETMHEHHON QYHKIUU MTPU OTCYTCTBUU OTPAHUUYCHUH.

15. UYro mompa3ymeBaeTcs MOJ  PEIICHWEM  33Jauyd  JIMHEWHOTO
IpOrpaMMHUPOBAHUS?

- 3HAYEHUS IEPEMEHHBIX 11eJIeBOM (PYHKINY;

- 3HAYEHUE 11eJIeBOM (PYHKITNY;

- 3HaUeHUs1 KOAPPUIMEHTOB LIeIeBON (HYHKIINY;

- 3HaYeHUS KOAP(OUIIMEHTOB B CHCTEME OTPaHUYEHUH.

16. duddepenunanbable ypaBHEHUH C YaCTHBIMH MPOU3BOJAHBIMU HUMEIOT
YUCJIO PEIICHUM:

- KOHEYHOE;

- OECKOHEYHOE;

- 3aBUcsIIEe OT nopsiaka AuddepeHrnanbHOT0 YpaBHEHHUS.

17. OObikHOBEeHHbIE JU(DPEepeHIIMaNbHbIE YpPaBHEHUS HMMEIOT YHCIIO
peUIECHUM:

- TOJIBKO KOHEYHOE;

- OECKOHEYHOE;

- KOHEYHOE U 3aBHCsIIEe OT Nopsaka qudepeHInarIbHOro ypaBHeHUS!.

18.  VYpaBHeHue  koneOaHUN  3aKpEIJICHHOW  CTPYHBI  SIBJISIETCS
nuddepeHInaTbHbIM YPaBHEHUEM:

- SJUTUTNITUYECKOTO THIIA,;

- MapaboIMYECKOTo THIIA;

- TUNIEPOOINYECKOTO TUTIA.

19. Bcerpoennsie omepatopsl auddepenmupoBanus cucreMbl MathCAD
MO3BOJIAIOT MTPOU3BOIUTH Hall (QYHKIIMEH:

- YACJIEHHBIE PACUYEThl TPOU3BOAHBIX;

- AaHAJIMTUYECKUE PACUYEThl IPOU3BOIHBIX;

- IOTUYECKHE PACUYEThl TPOU3BOAHBIX.

20. Meroa KOHEYHBIX PA3HOCTEM MO3BOJISIET cBeCcTH AuddepeHranbHoe
YpaBHEHUE C YaCTHBIMU IIPOU3BOJIHBIMU K CUCTEME:

- uHTErpo-auddpepeHInanbHbIX YPaBHEHUH;

- UHTETpaJIbHBIX YPABHEHHUI;

- anreOpanyecKux ypaBHEHHI.

Temsl pepeparTos

Tema 1 O030p ypaBHeHMIT MaTemaTHueckoi ¢usuku. [Ipumepsl ypaBHeHU
matematnueckoil  ¢u3uku.  Krnaccudukamuss  ypaBHEHHH € 4YacTHBIMHU
MIPOU3BOIHBIMH.

Tema 2 [locTanoBKa 3a/1a4 JyIsl ypaBHEHUM MaTeMaTUUECKON (DU3UKH.

Tema 3 Meton pazaeneHus rnepeMeHHbIX (MeToq Dypbe)

Tema 4 @usnueckass HHTEPOPETALUS PEUIEHUS BOJIHOBOTO YPABHEHUSI.

Tema 4 Merton KOHeUHBbIX pa3HOcTel. KOHEUHbIE pa3HOCTH B OJJHOMEPHOM
ciyvae.



Tema 5 3agaua Heilimana. Henuuelinbie 3agaun.

Tema 6 KoHeuHble pa3HOCTH B MHOTOMEPHOM CIIy4ae.

Tema 7 3amgaun 17151 001acTel HEMPABUIBHOM (POPMBL.

Tema 8 Annpokcumaniyisi 6a3UCHBIMU (PYHKIIASIMH.

Tema 9 Annpokcumanuy ¢ MOMOIIBIO B3BELIEHHBIX HEBSI30K.

Tema 10 Anmpoxcumanus pemieHud auddepeHIuanbHbIX ypaBHEHUH U
UCIOJIb30BaHUE 0a3UCHBIX QPYHKIMH. BhINnoaHEHNE KpaeBbIX YCIOBHUM C MOMONIBIO
0a3UCHBIX (PYHKIIMIA.

Tema 11 OnHoBpeMeHHas anmpoKcHUManus pereHuin nuddepeHantbHbIX
YPaBHEHUH U KPAEBBIX yCIOBUM.

Tema 12 EcTecTBEHHBIE KPaeBbI€ YCIOBHUS.

Tema 13 Cuctems! nuddepeHuanbHbIX YpaBHEHUN.

Tema 14 Henuneitnbie 3axaun. [ToHsITHE KOHEYHOTO 3JIE€MEHTA.

Tema 15 Mnes meTo1a KOHEYHEBIX DJIEMEHTOB.

Tema 16 IIpumepsl THMUYHBIX 0a3UCHBIX (PYHKITHIA.

Tema 17 Cnabas popMynupoBka u TpeOOBaHUE TJIAIKOCTH.

Tema 18 Ilpumep kKOHTHUHYabHOM 3aAadu. [logxonbl K METOAY KOHEUHBIX
AIIEMEHTOB.

Tema 19 Munumuzanus ¢pyHkiroHansa. MeTo]; B3BEIIEHHBIX HEBS30K.

Tema 20 Ilpumep MuHMMH3anUU (GYHKIHOHATA U METOAA B3BELIEHHBIX
HEBS30K Ui ypaBHeHus IlyaccoHa

Tema 21 JIByMepHbIN KOHEUHBIN 371€MEHT. JINHEWHBIN TPEYTOJbHUK.

Tema 22 [lonsiTe BOIHOBOTO ()pOHTA aHCAMOIMPOBAHUSI.

Tema 23 MeTo1 KOHEUHBIX JIEMEHTOB JIJIS IBYMEPHBIX 3a/1a4

KosnoxkBuym

Ha Ttemy «KomnbproTepHOE MNPOEKTHPOBAHUE M MOAEIUPOBAHUE CHUCTEM
npupoaoo0ycTpoiicTBa. KOMIOHEHTHI OKpy>Karolel TpUpOaHON CpeIbl U MpaBHiia
MIPUPOJIOTIOIB30BAHUSY.

1. ITocranoBka 3aia4 1yl ypaBHEHUM MatemaTudeckon puzuku. TemOO30p
ypaBHEHHN MatemaTudecko ¢u3uku. [IpuMepbl ypaBHEHHI MaTeMaTH4YeCKOM
¢busuku. Knaccudukanus ypaBHEHUH C 4aCTHBIMU MPOU3BOIHBIMHU.

2. Meron pasnpenenuss mnepeMeHHbIx (Mmeton Dypre). Dusnueckas
WHTEPIIPETALNs PELICHUS BOJTHOBOTO YPaBHEHUS.

3. Merox KoHeuHbIX pa3zHocTed. KoHeuHble pPa3HOCTH B OJHOMEPHOM
Ciyyvae.

4. 3apmaya Helimana. Henuuelinble 3amaun. KoHeuyHble pa3HOCTH B
MHOT'OMEPHOM CJIy4ae.

5. 3agaum a1t o61acTed HeMpaBUIbHOM (HOPMBI.

6. AnmpokcuManus 0a3ucHbIMU QYHKIUSAMH. ANMPOKCUMALIMUA C TTOMOUIBIO
B3BEUICHHBIX  HEBA30OK. AMNMNpokcumanusi pemeHuid  auddepeHnnanbHbIX
ypaBHEHUH M HCMOJb30BaHHE O0a3UCHBIX (YHKIUN. BpInogHeHne KpaeBbIX
YCIJIOBUM C MOMOIIIbIO 0a3UCHBIX (DYHKIIHIMA.



7.  OpHOBpeMeHHasl alMpOKCHUMAalMs peleHud  AauddepeHnnarbHbIX
YPaBHEHUU U KPAEBBIX YCIOBUM.

8. EctectBenHble kpaeBble ycioBus. Cucrembl auddepeHnuaIbHbIX
YPaBHCHUU.

9. Henmuuennrle 3aaaun. [loHATHE KOHEUYHOTO DJIEMEHTA.

10. Mnes mMerona KOHEUYHBIX 3JIEMEHTOB. lIpvmepbl TUNMHUYHBIX Oa3MCHBIX
byukiui. Cnabas popMyaupoBka u TpeOOBaHUE TJIAIKOCTH.

Bomnpocs! Aj1s1 yCTHOIO onpoca

1.OcHoBHbIe IoHsATUS 0 MKD.

2.Kakue TUIBI 371€MEHTOB KOHCTPYKLUHN SBISAIOTCA OOBEKTAMH HCCIIEIO0BAHUS
HANPSHKEHHO-I€(OPMUPOBAHHOTO COCTOSIHUS?

3.UT0 Ha3bIBAETCA PACUETHON CXEMOU COOPYKEHUS?

4.1lpu3Hak reoOMeTpUYECKON HEU3MEHSIEMOCTH CTEPKHEBBIX CUCTEM?

5.Kakum TpeboBaHUsAM J0KHA OTBEUATh KOHCTPYKIUS (COOpyKeHue)?
6.KakoBbl OCHOBHBIE IOMYIIEHUS B pacueTax Ha MPOYHOCTh, >KECTKOCTh H
YCTOMYUBOCTH?

7.Ilonsitue o matpuiie Gyukiuit popmer KO.

8.Kakue reoMmerpuueckue XapaKTEpPUCTUKH IUIOCKUX IOMEPEYHBIX CEUYEHH
UCITOJIB3YIOTCS B PacyeTax 3JIEMEHTOB KOHCTPYKLIHIA?

9.KakoBbI TUIBI KOHEYHBIX 371€MEHTOB B MKD?

10.06mmit anroput™ GOpPMHUPOBAHUS MATPHUIIHI )KecTKocTH KO.

11.I1onsiTue o Marpuue xectkoctd KO.

12.ITpaBuno 3HakoB i BHyTpeHHUX ycunuii B [IBK SCAD (LIRA).
13.MaTpuiia )K€CTKOCTH TPEYTOJIbHOIO KOHEYHOT'O AJIEMEHTA.

14.Kakue cucteMbl KOOpAMHAT UCHOJIB3YIOTCA MpH pacyere no MK3I?
15.1lopsimok  ompeneneHuss  HanpsHKEHHO-Ie(POPMUPOBAHHOTO — COCTOSIHMS
AJIEMEHTOB KOHCTpYyKIui 1o MKD.

16.Matpuunoe ypaBHeHrue MKD 117191 KOHCTPYKIIMH.

17.KakoBbl OCHOBHBIE OCOOCHHOCTH OOpA30BaHMSI PACYETHBIX CUCTEM IIO
METOly KOHEUHBIX 3JieMeHTOB (MKD)?

18.Kakue cucteMbl KOOPAMHAT MCHOJB3YIOTCS MPU pacdyeTax CTEP>KHEBBIX
cuctem no MKD?

19.KakoBbI OCHOBHBIE TONYIIEHHUS IIPU PacyeTe CTEP>KHEBBIX cucTteM o MKDO.
20.XapakTepuCTUKU HAMPSXKEHHOTO COCTOSIHUSL.

NupuBuayajabHble 3a1aHUs

Jlns cryneHToB ouHoM ¢opmbl 00ydeHUs Ha Temy «PacuéThl cTaTHYeCKH
HEoNnpeaeIuMoM 0anKku, MIOCKOU (pepMbl, paMbl U Bajla MPU U3THOE C KPyUYECHUEM).

3anaya Nel. Pacuér cratrnuecku HeonpeAeauMon OanKku U Mo100p CeYeHUs.

3amgada No2. Pacuér mimockoi pepmbl U Mo00p CeUCHUs CTEPIKHEH.

3amgada Ne3. Pacuér pambl u o00p CEUEHUS CTEPIKHEH.

3anaua Ne4. Pacu€r Basia Ha Kpy4YEHHE.



Jlnis cTyaeHToB 3a0uHOM (opMbl 00yueHus Ha Temy: «Pacuérel cTatnuecku
HEONpeeIUMON 0anKu, MIOCKOU epMbl, paMbl.
3anaua Nel Pacuér ctatuuecku HeonpeaeanmMon 0aaku U moadop CeueHusl.
3agaua No2 Pacuér mmockoi pepmbl 1 MOI00p CEUCHHS CTEPIKHEH.
3agaua Ne 3 Pacuér paMbl 1 moAOOp CEUEHUS CTEP)KHEM.

Komnemenyun: IIKC-11 — Cnocoben npou3eooums NOUCK U 6blOOD
Memoooe u mooeneil 011 peuwleHus HAYYHO-UCC1e008amelbCKUxX 3a0au,
npoeoOuUmMb CpasHeHue U AHAAU3 NOJIYYEHHBIX Pe3)IbMmaAno8 Uccie006anuil,
8bINOIHAMb MOOEIUPOBAHUE CUCHLIEM RPUPOOO0DYCmPOTicCméa.

Bonpocul k 3auemy

1.Kak 3anuceiBatoTcs ypaBHeHuUs: paBHoBecusi B MKO?

2.CTpyKTypa JOKyMEHTa «XapaKTepUCTUKHU >KECTKOCTH» B HCXOJHbIX
nanubix [IBK SCAD (LIRA)?

3.BBoja UCXOAHBIX NaHHBIX B quaioroBoM pexkume B [IBK SCAD.

4.Ctpykrypa nokymenta «lllapuupe» B ucxonusix qanubsix [IBK SCAD?

5.YcnoBue MpOYHOCTH MPU pacUETe CTEP’KHEBBIX AJIEMEHTOB Ha U3TUO ¢
KPYYEHHEM.

6.CTpyKTypa TOKyMEHTa «3arjiaBHblii» B UCXOAHBIX HaHHbIX [IBK SCAD?

7.Y cinoBue mpOYHOCTH MPH pacyeTe pepm.

8.CtpykTypa nokymenTa «CBsizn» B ucxoHbIx gaHHbix [IBK SCAD?

9.Kakue gomyiieHHsi W THUIOTE3bl HCIOJB3YIOTCS TMpPU pacyerax Ha
IPOYHOCTH?

10.CtpykTypa nokymeHTa «BelWuuHbl Harpy30k» B HCXOJHBIX JTaHHBIX
[IBK SCAD?

TecToBbBIE 3a1aHUA

1. ITog MoaenMpoBaHUEM IOHUMAETCS:

- MpOLECC 3aMEHbl PEAIbHOTO O0BEKTa MOJENBI0, OTPAXKAIIIEH €ro
CYILIECTBEHHBIC ITPU3HAKHU C TOYKH 3PEHUSI JOCTHKCHUSI KOHKPETHOU LIEJIN;

- mpouecc HeopMaIbHON IOCTAHOBKY KOHKPETHOM 3a]1auH;

- TMpOLIECC 3aMEHbl pEeaNbHOr0 OOBEKTa JPYTUM MAaTepUANbHBIM MU
HJieaIbHBIM O0OBEKTOM;

- TIIPOLECC BBIABICHUS CYLIECTBEHHBIX NPU3HAKOB PAacCMaTpUBAEMOIO
oOBeKTa.

2. llpu u3yueHnmn oObeKTa peanbHOMN NeHCTBUTEIHHOCTH MOYXKHO CO3/aTh:

- OJIHY €JUHCTBEHHYIO MOJIEIIb;

- HECKOJIBKO Pa3JIMYHBIX BUJOB MOJEIEH, KaXAasi U3 KOTOPBIX OTPAXKAET Te
WIN UHBIE CYILIECTBEHHBIE IPU3HAKU O0OBEKTA;

- OZIHY MO/I€Jb, OTPAXKAIOIIYI0 COBOKYITHOCTb IPU3HAKOB OOBEKTA;

- TOUHYIO KOIIUIO0 OOBEKTA BO BCEX MPOSIBJICHUSIX €r0 CBOMCTB U NOBEIECHNUS;

3. MupopMainoHHON MOJIENbI0 O0BEKTA HEJb3sl CUUTATh:

- OIMcaHue 00bEKTa-OpUTHHAJIA C IOMOILBI0 MaTEMAaTHUECKUX (HOPMYII;



- COBOKYMHOCTh JAHHBIX B BUJE TAOIHIIBI, COAEPKAMUX HH(DOpPMAIUIO O
KaueCTBEHHBIX U KOJIMYECTBEHHBIX XapaKTePUCTUKAaX O0BEKTa-OpUrMHAaa;

- OlMcaHue 00bEKTa-OPUTHHAJIA HA €CTECTBEHHOM WM (OPMAJILHOM SI3bIKE;

- COBOKYNHOCTb 3alMCaHHBIX Ha  S3bIKE MATEeMAaTHKU  (QOpMyII,
OMKCHIBAIOIINX MOBEJIEHNE 00bEKTA-OPUTUHATIA.

4. Maremaruueckasi MoJieJb 00BbEKTa — 3TO:

- CO3JaHHAs M3 KakKoro-mubo marepuana MOJelb, TOYHO OTpaKaromias
BHEIITHME TPU3HAKN 00BEKTA-OpUTHHATIA;

- OTNMCaHUE B BUJIE CXEMbI BHYTPEHHEH CTPYKTYPBI H3y4aeMOTo 0ObEKTa;

- COBOKYMHOCTh JAHHBIX, COAEPIKANIMX WHPOPMAIHNIO O KOJIWYECTBEHHBIX
XapaKTEPUCTHKAX O0OBEKTA U €r0 MOBEACHUS B BUJIE TAOJIUIIBI;

- COBOKYITHOCThH 3alMCAaHHBIX HA S3bIKE MaTEMAaTUKH (POPMYII, OTpaKaroIIuX
TE€ WJIM WHBIE CBOMCTBAa 00bEKTa-OPUTHHAJIA UJTH €TO TIOBEICHHE.

5. Pacniucanue 1BUKEHHE MOE3/I0B MOXKHO paccMaTpUBaTh Kak MpUMep:

- HAaTYpHON MOJIEJIH;

- TAOJIMYHON MOJIEIIN;

- rpadUYECcCKON MOJIENH;

- KOMIIBIOTEPHOM MOJIENH;

- MaTeMaTHU4eCKON MOJIEIH.

6. PucyHku, KapThbl, 4ePTEKH MPEICTABISIOT COOOM:

- TabnnyHble HHHOPMAITMOHHBIE MOJIEIH;

- MaTeMaTHYECKUE MOJICTIH;

- HATYPHBIE MOJIEIIH;

- rpaduueckre nHGHOPMAITMOHHBIE MOJIEIH;

- uepapxuueckre HHPOPMAITMOHHBIE MOJICTIH.

7. IIpouecc mocTpoeHns MOJEH, KaK IIPAaBUIIO, IPEATIOIIATALT:

- OTMCaHUE BCEX CBOMCTB MCCIEAYEMOI0 00bEKTA;

- BblJIeJIeHHE HauboJjee CYIIECTBEHHBIX ¢ TOYKU 3PEHUS periaeMoi 3a1adu
CBOMCTB OOBEKTA;

- ONKUCAHKE BCEX MPOCTPAHCTBEHHO-BPEMEHHBIX XapAKTEPUCTUK U3y4aeMOro
00BEKTA;

- BbIJIeTIEHUE He 0osiee TpeX CYIIECTBEHHBIX MPU3HAKOB OOBEKTA.

8. HatypHoe mMoienupoBaHue 3T0:

- MOJIETUPOBAHHE, MPU KOTOPOM B MOJICTH Y3HAETCS MOICIUPYESMBIHA
00BEKT, TO €CTh HaTypHas MOJETh BCETra WMEET BU3YAIbHYIO) CXOXKECTh C
00BEKTOM- OpUTHHAJIOM;

- CO3JaHMe MaTeMaTH4ecKuX (OpMyJ, ONUCHIBAIOUIMX (GOpPMYy WU
MOBEICHUE O0BEKTA-OpPUTHHAIA,;

-  MOJCIHMPOBaHWE, TMPU KOTOPOM B MOJEIH Yy3HAETCA KaKOW-TNOO
OTJIENbHBIN MpU3HAK 00bEKTa-OPUTHHAIIA;

- COBOKYMHOCTb JIaHHBIX, COJEPXKAIIUX TEKCTOBYI0 HHPOpMaLHIO 00
00BbEKTE-OpUTHHAJIE;

- co37laHue TaOIuIlkI, cofiepxalel nHpopManuo 00 00bEKTe-OpUrhHale.

9. MaTemMaTHUeCKOU MOJEIBIO IBJIAETCS:

- MIJIMLIEMCKUAN TTPOTOKOJI;



- IpaBHJIa JOPOKHOTO JIBUYKEHHUS,

- popMyIia HaxX0XKJIeHUS KOpPHEN KBaJPAaTHOTO YPaBHEHMUS;

- KyJIMHApHBIN peLenT;

- HTHCTPYKIIUS 0 cOOpKe MeOeu.

10. TabnuyHas uHOpMAITMOHHAS MOJIETh IIPEICTABIIAET COOOM:

- Ha0op rpauKOB, PUCYHKOB, UEPTEXKEM, CXEM, AHUArpamMm;

- OTMCaHUE UEePAPXUUYECKON CTPYKTYPhI CTPOCHUS MOJIETUPYEMOTO O0BEKTAa;

- omHcaHue OOBEKTOB (MJIM MX CBOWCTB) B BHUJIE€ COBOKYMHOCTH 3HAYCHUH,
pa3MenIaeMbIX B TaOJHIIE;

- CHUCTEMY MaTeMaTH4eCKUX (HOpMYII;

- MOCJIEA0BATEILHOCTD NPEIIOKEHUI Ha €CTECTBEHHOM S3BIKE.

11. daiinoBas cuctemMa NEPCOHAIBHOTO KOMIIbIOTEpa HanOoJiee aJeKBaTHO
MOJKET OBITh OIMCaHa B BUJIE:

- TaOJIMYHOM MOJIEIIN;

- rpadMyYECKON MOJIENH;

- HIEPAPXUYECKOU MOJIEIIH;

- MaTEMAaTUYECKON MOJECIIH.

12. B Ouonoruu kinaccupuKkaiusi MNpeacTaBUTENEH >KUBOTHOTO MUpPa
MPEICTABIISIET COOO:

- HIEPAPXUYECKYIO MOJEIb;

- TAOJTMYHYIO MOJIEIb;

- rpadUYECKYIO0 MOJICITb;

- MaTEMaTHUYECKYI0 MOJIENb;

- HATYPHYIO MOJIETIb.

13. JInHaMHUYECKMMHU Ha3bIBAIOTCS MOJICIIH:

- COJEPIKAILME CIOBECHOE OMMCAHUE MOJIETUPYEMOM CUCTEMBI;

- IOCTPOEHHBIE HA OCHOBE JTAHHBIX, IIOJIYYEHHBIX OINBITHBIM ITYyTEM;

- IOCTPOEHHBIE HA OCHOBE TEOPETUYECKUX 3HAHUI;

- oToOpaXxarolye pa3BUTHE CUCTEMbI BO BPEMEHU;

- He oToOpaxarolue pa3BUTUE CUCTEMBI BO BPEMEHH.

14. Kakue 3a1a4u peiiaroTcsi METOJIOM JIMHEHHOTO TPOTPAMMUPOBAHUS?

- TIOMCK PKCTpEeMyMa JTUHEHHON (QYHKIIUU NIPH JIMHEWHBIX OTPAHUYEHUSX;

- TIOMCK SKCTpEeMyMa HETMHENHON QYHKIUU MTPU JIMHEUHBIX OTPAHUYCHUSIX;

- IOMCK IKCTPEMyMa JINHEHHOW (PYHKINUN IPU HEITMHEWHBIX OTPaHHUYCHUSX;

- IOMCK AKCTPEMyMa JIMHEHHOUN (PYHKIIMU ITPU OTCYTCTBUU OTPAHUYECHU;

- IOMCK AKCTPEMyMa HeIMHEHHOU (PYHKUINUU IPU OTCYTCTBUU OTPAHUYCHHIA.

15. Yrto noxmpasymeBaeTrcss IMOJ ~ PEHIEHHWEM  33Jaud  JIMHEWHOIO
IPOrpaMMHUPOBAHMS?

- 3HAQUEHUS IEPEMEHHBIX 11€JIeBOM (YHKIINH;

- 3HAYEHUE 11eJIeBOM (DYHKITUY;

- 3HaYeHMs KO PUIIMESHTOB 1eJIeBOM (HYHKITUH;

- 3HaYeHUs KO (OUIIMEHTOB B CUCTEME OIPAHUYEHU.

16. Juddepenunanbubie ypaBHEHUN € YAaCTHBIMU MPOU3BOJHBIMH UMEIOT
YHUCJIO PEIICHUM:

- KOHEYHOE;



- OECKOHEYHOE;

- 3aBHcAlLIee OT nopsaka TudhepeHInalIbHOTO YPaBHEHHUS.

17. OObikHOBeHHbIE aupdepeHraIbHble YPaBHEHUS HUMEIOT YHUCIIO
peUIEeHUM:

- TOJIKO KOHEYHOE;

- 0ECKOHEYHOE;

- KOHEYHOE U 3aBHUCSILee OT Nopsiaka AuddepeHnnaIbHOro ypaBHeHuUS.

18.  VYpaBHenume  koneOaHMN  3aKpPEIUIGHHOM  CTPYHBI  SIBIISIETCS
g depeHInaTbHbIM YPaBHEHUEM:

- SJUTUTITUYECKOTO THIIA,;

- MapaboIMYECKOTO THIIA;

- TUNIEPOOINYECKOTO TUTIA.

19. Bcerpoennsie omepatopsl auddepenuupoBanus cucreMbl MathCAD
MO3BOJISIIOT MMPOU3BOANTH Hall GYHKIIMEH:

- YICIICHHBIE pacueThl IPOU3BOIHBIX;

- QHAIUTUYECKHE PACUeThl TPOU3BOIHBIX;

- JJOTHYECKUE PacUeThl IPOU3BOIHBIX.

20. Meron KOHEYHBIX Pa3HOCTEH MO3BOJIsIET cBecTH AupdepeHnnanbHoe
ypaBHEHHE C YaCTHBIMH ITPOU3BOAHBIMH K CUCTEME:

- uHTErpo-auddpepeHIuanbHbIX YPaBHEHUH;

- HHTETpajbHBIX YPaBHEHHUIA;

- anreOpanyecKux ypaBHEHHI.

Temsl pepeparTos

Tema 1 O030p ypaBHeHMIT MaTemMaTHueckoi ¢u3uku. [Ipumepsl ypaBHeHUH
Martematnyeckod — ¢usuku. Knaccudukauuss  ypaBHEHMH € YaCTHBIMHU
IIPOU3BOIHBIMH.

Tema 2 [locTanoBKa 3a/1a4 JyIsl ypaBHEHUM MaTeMaTUUeCKON (hU3UKH.

Tema 3 Meton pazaeneHus rnepeMeHHbIX (MeToq Dypbe)

Tema 4 @usnueckas HHTEPOPETALUS PEUIEHUS BOJIHOBOTO YPABHEHMUSI.

Tema 4 MeTton KOHeUHBIX pa3HOcTel. KOHEUHbIE Pa3HOCTH B OJJHOMEPHOM
ciyvae.

Tema 5 3agaua Heilimana. Henuuelinbie 3aqaun.

Tema 6 KoHeuHble pa3HOCTH B MHOTOMEPHOM CIIy4ae.

Tema 7 3agauu Ay obnacTeil HEMPaBMIBHON (POPMBI.

Tema 8 Annpokcumarusi 6a3uCHBIMU QYHKITUSIMHU.

Tema 9 AnnpokcrManyy ¢ MOMOILBIO B3BEIIEHHBIX HEBA30K.

Tema 10 Anmpokcumanus pemeHud auddepeHunanbHbIX YpaBHEHUM U
UCIOJIb30BaHUE 0a3UCHBIX PYHKIMH. BhIMoTHEHNE KPAaeBbIX YCIOBHUM C MOMOIIBIO
0a3UCHBIX (DYHKITUH.

Tema 11 OnHoBpeMeHHas anmpokcuMaius pemeHui nuddepeHinanbHbIX
YPaBHEHUU U KPAEBBIX YCIOBUM.

Tema 12 EcTecTBEeHHBIE KpaeBbI€ YCIOBUSI.

Tema 13 Cucremsl nuddepeHInaIbHBIX YPaBHEHHM.



Tema 14 Henunelinbie 3agaun. [ToHSITHE KOHEUHOTO PJIEMEHTA.

Tema 15 Mnes meTo1a KOHEYHEBIX DJIEMEHTOB.

Tema 16 IIpumepsl THMUYHBIX 0a3UCHBIX (PYHKITHA.

Tema 17 Cnabas popMynupoBka u TpeOOBaHUE TJIAIKOCTH.

Tema 18 Ilpumep xkoHTHUHYabHOM 3agavu. [logxonbl K METOAY KOHEUHBIX
AIIEMEHTOB.

Tema 19 Munumuzanus ¢pyHkunoHansa. MeTos; B3BEIIEHHBIX HEBS3Z0K.

Tema 20 Ilpumep mMuHUMM3anuu GyHKIHOHATA W METOAA B3BEIICHHBIX
HEBS30K JUUIA ypaBHeHus [lyaccona

Tema 21 JIByMepHbIN KOHEUHBIN 371€MEHT. JIMHEHHBIN TPEYTrOJbHUK.

Tema 22 [lonsiTie BoaHOBOTO ()pOHTA aHCAMOIMPOBAHUSI.

Tema 23 MeToa KOHEUHBIX 3JIEMEHTOB JIJIs1 IBYMEPHBIX 33724

KouaoxkBuym

Ha Ttemy «KomnproTepHOE MNPOEKTHPOBAHME M MOAEIUPOBAHUE CHUCTEM
npupoaoo0ycTpoiicTBa. KOMIOHEHTHI OKpy>Karoulel TpUpoaHON CpeIbl U MpaBuiia
MIPUPOIOTIOIB30BAHUSY.

1. IToctanoBka 3aia4 1y ypaBHEeHUM MatemaTudeckon puzuku. TemOO30p
ypaBHEHH MatemaTudecko ¢u3uku. [IpuMepbl ypaBHEHHI MaTeMaTH4YeCKOM
¢uzukn. Knaccudukanus ypaBHEHUN ¢ YaCTHBIMU MTPOU3BOIHBIMH.

2. Meton paspenenuss mnepeMeHHbix (Mmeton Dypne). Dusznueckas
WHTEPIIPETALNS PELICHUS BOJTHOBOTO YPaBHEHHUS.

3. Merox KoHeuHbIX pa3zHocTed. KoHeuHble pPa3HOCTH B OJHOMEPHOM
ciyvae.

4. 3apmaya Helimana. Henunelinble 3amaun. KoHeuyHble pa3HOCTH B
MHOTOMEPHOM CJIy4ae.

5. 3agaum a1t o6acTedt HeMpaBUIbHON (HOPMBI.

6. AnmpokcuManus 6a3ucHbIMU QYHKUUSAMH. ANMPOKCUMALIMUA C TTOMOUIBIO
B3BEIICHHBIX  HEBA30OK. AMNMNpokcumanusi  pemeHuid  auddepeHnnanbHbIX
ypaBHEHUN M HCMOJIb30BaHHE Oa3UCHBIX (YHKIUN. BpInogHeHue KpaeBbIX
YCIJIOBUM € MOMOIIIbIO 0a3UCHBIX (DYHKIIHMA.

7. OnOHOBpeMEHHas ammnpoKcuMalus pemeHud  auddepeHnnanbHbIX
YPaBHEHUH U KPAEBBIX yCIOBUM.

8. EcrectBennsie KkpaeBbie ycnoBus. Cucrtemsl audQepeHuanbHbIX
YPaBHEHUM.

9. Henunelinble 3anaun. [IoHATHE KOHEYHOTO AJIEMEHTA.

10. Unes merona KOHEUHBIX 3JeMEHTOB. lIpuMepbl TUNMMYHBIX Oa3HMCHBIX
¢dynkmuii. Cnabas popmynupoBka v TpeOOBaHUE TIAJAKOCTH.

Bonpocekl 17151 yCTHOr0 onpoca
1.OcuHoBHBIE TTOHATHA 0 MKD.

2.Kakue TUMBI 3JIEMEHTOB KOHCTPYKIUHN SBIISIIOTCS OOBEKTaMU HCCIEAOBAHUS
HaMpsHKEHHO-1e(hOPMUPOBAHHOTO COCTOSIHUS?



3.YUt0 Ha3bIBAETCS pACYETHOU CXEMOI COOpYXKEHUA?

4.Ilpu3Hak reoMeTpUYECKONM HEU3MEHSIEMOCTH CTEPKHEBBIX CUCTEM?

5.Kakum TpeboBaHMsAM J0KHA OTBEUATh KOHCTPYKIUS (COOpyKeHue)?
6.KakoBbl OCHOBHBIE IOMYIIEHUS B pacueTax Ha MPOYHOCTh, >KECTKOCTh U
YCTOMYUBOCTH?

7.Ilonsitue o matpuiie Gyukiuii popmer KO.

8.Kakue reoMmerpuueckue XapaKTEpPUCTUKH IUIOCKUX TOMEPEYHBIX CEUYEHHI
UCITOJIB3YIOTCSl B PaCU€Tax AJIEMEHTOB KOHCTPYKLIHA?

9.KakoBbI TUIBI KOHEYHBIX 371€MEHTOB B MKD?

10.06mmit anroput™M GOPMHUPOBAHUS MATPHUIIHI )KecTKocTH KO.

11.I1onsiTue o Marpuue xectkocty KO.

12.ITpaBuno 31HakoB i BHyTpeHHuX ycunuid B [IBK SCAD (LIRA).
13.MaTpuia )K€CTKOCTH TPEYTrOJIbHOIO KOHEYHOT'O AJIEMEHTA.

14.Kakue cucteMbl KOOpAMHAT UCHOJIB3YIOTCA MpH pacyere no MKI?
15.Ilopsimok  ompeneneHuss  HamnpsHKEHHO-Ie(POPMUPOBAHHOTO  COCTOSIHMS
AJIEMEHTOB KOHCTpYyKIui 1o MKD.

16.Matpuunoe ypaBHeHrue MKD 11191 KOHCTPYKIIUH.

17.KakoBbl OCHOBHBIE OCOOCHHOCTHM OOpa30BaHMS PACYETHBIX CUCTEM IIO
METOy KOHEUHBIX 3JieMeHTOB (MKD)?

18.Kakue cucteMbl KOOpPAMHAT MCHOJB3YIOTCS MPU pacdyeTax CTEP>KHEBBIX
cuctem no MKD?

19.KakoBbI OCHOBHBIE TONYIIEHHUS IIPU PacyeTe CTEP>KHEBBIX cucTteM o MKD.
20.XapakTepuCTUKU HAMPSKEHHOTO COCTOSIHUSI.

21.Ilopsinok  ompeaeneHus  HaMpPsLKEHHO-NE()OPMUPOBAHHOTO — COCTOSIHUS
3JIEMEHTOB KOHCTpyKUui o MKD.

22 KakoBbl XapakTepHble OCOOCHHOCTHM pa3MEpOB CTEp)KHEH, IJIaCTHH,
000J104€K U MaCCUBHBIX Te?

23.KaKkoB aJITOPUTM pacyeTa CTEP>KHEBBIX cucTeM 1o MKD?

24.Y cnoBue NpOYHOCTHU MPHU pacueTe PAMHBIX KOHCTPYKITUH.

25.Kakue pomymieHuss M TUNOTE3bl HCHONB3YIOTCS TMpPU  pacyerax Ha
MPOYHOCTH?

26.0nucanre TOKYMEHTOB (MacCHUBOB) B UCXOAHBIX AaHHBIX (LIRA).
27.CTpyKTypa JOKYMEHTa «IIeMeHTb» B ucxoAHbix naHHbiXx [IBK SCAD
(LIRA)?

28.0nucanue TOKyMEHTOB (MacCUBOB) B UCXOHBIX AaHHBIX (LIRA).

29.Kakne reoMeTpuyecKue XapaKTepUCTUKH IJIOCKUX IMONEPEYHBIX CEYEHUI
UCITOJIB3YIOTCSl B PaCUeTax 3JIEMEHTOB KOHCTPYKLIHIA?

30.Kakue nporpaMMHO-BBIYHCIUTENIbHBIE KOMIUIEKCH 10 MKD ucnonb3yrorcs
IIPU pacyeTe KOHCTPYKIUIA?

31.Ctpykrypa nokymeHTa « TUIlbl Harpy30k» B UCXOHBIX JaHHBIX MKD?
32.KakoBbI THUIIBI KOHEYHBIX 31€EMEHTOB B MKDO?

33.IIpaBuno 31akoB s BHenHed Harpy3ku B [IBK SCAD (LIRA)?
34.Ctpykrypa nokymenrta «KoopauHars» B ucxoaHbiX 1aHHbIX [IBK SCAD?
35.00mas crpykrypa daitna ucxoausix 1anubix B [IBK SCAD (LIRA)?



NupuBuayaabHble 3a1aHUs

Jlns cryneHToB ouHoM ¢opmbl 00ydeHUs Ha Temy «PacuéThl cTaTHYECKU
HEOIIpeeTUMON OalKu, MI0CKON (epMbl, paMbl U Bajia IPU U3rH0e C KPYUECHUEM).

3anaua Nel. Pacu€r ctaTnuecku HeonpeaeanMoi 0anku U noadop ceyeHus..

3amgada No2. Pacuér mimockoi pepmbl U Mo00p CEUCHUs CTEPIKHEH.

3amgauda Ne3. Pacuér pambl U mo00p CEUEHUS CTEPIKHEH.

3anauya Ne4. Pacuér Bana Ha Kpy4deHHE.

Jnis cTyaeHToB 3a0uHOM (hopMbl 00yueHus Ha Temy: «Pacuérel cTatnuecku
HEOIPEAECTUMON OaNKH, MIOCKON hepMbl, paMbD».

3anaya Nel Pacuér cratnyecku HeonmpeneanMon 6anku U Ioa00p ceueHusl.

3anaya No2 Pacuér minockoii pepMbl 1 OI00P CEUEHUs CTEPKHE.

3anaya Ne 3 Pacu€t pambl 1 mogd0p ceyeHHs CTEPIKHEN.

7.4 Meroauyeckne MaTepuajbl, ONpeAeIsAlONIHe  NPOLEAYPbI
OLICHUBAHUA 3HAHWI, YMEHHUI, HABBIKOB XaPaKTePHU3YKOIUMX 3Talbl
(popmMupoBaHus KOMIIETEHIUI

Tekymmi KOHTPOJIb IO AUCHMIUIMHE IIO3BOJSIET OLUEHUTh CTEIECHb
BOCHpUATHS Y4eOHOro Marepuaja W TPOBOJUTCS Ui OLEHKH Pe3yJbTaToOB
U3YYEHHUS pa3lenoB/TeM IuciuiuiiHbl B cootBercTBuu ¢ [Inm Kyol'AY 2.5.1
«Texkymuii  KOHTpPOJIbL  YCIIEBAEMOCTH M  NPOMEXKYTOUHAs  aTTeCTalus
00yJaroIuxcsi».

C uensbo onpeaeneHus YpoBHs OBIAACHUS KOMIIETEHIIUSMH, 3aKPETUICHHBIMU
3a JUCLMIUIMHOW, B 3aJaHHbBIC MPENOJaBaTEIEM CPOKH IMPOBOAUTCS TEKYLIUH U
POMEKYTOUHBIN KOHTPOJIb 3HAHUM, YMEHUIN U HaBBIKOB KaXKJO0T0 00y4aronierocs.
Bce Buapl Tekymero KOHTPOJS OCYIIECTBISIOTCS Ha MPAKTUYECKUX 3aHITHUSX.
HcknroueHrne coCTaBIISIET YCTHBIA ONPOC, KOTOPBIM MOYKET MPOBOAUTHCS B HA4alIe
WM KOHIIE JIeKIMM B TeueHue 15-20 MUH. ¢ LENbl0 3aKpEeUieHUus 3HaHUU
TEPMHUHOJIOTHU 1O AUCUUILIUHE.

CobmroieHne Mocie0BaTeIbHOCTA TPOBEACHHS OLCHKU: MPEIYyCMOTPEHO,
YTO Pa3BUTHE KOMIIETEHUHMW HJET IO BO3PACTAHMUIO MX YPOBHEM CIIOKHOCTH, a
OLICHOYHBIE CPEJICTBA HA KAXKJIOM ITaIle YYUTHIBAIOT 3TO BO3PACTaHUE.

Kpumepuu oyenxu npu ycmnom onpoce

bamn YpoBeHb Kputepuu onenku
OCBOEHUS
Ixana g olieHUBaHUS 3HAHUN
5 Beicoknii OOyuaromuiics OTBETHII TPABUIBHO HA TEOPETUYECKHE

BOIIPOCHI, Ha TOTIOJIHUTENIbHBIE BOIIPOCHL. ITokazan
OTJIMYHBIC 3HAHMS B paMKax y4eOHOr0 MaTepuasa

4 Cpennuit OO0yuarmuiicss OTBETHII Ha TEOPETUUECKHUE BOTPOCHI C
HEOOJIBIIUMU HETOYHOCTSIMU, Ha OOJILITUHCTBO
JIOTIOJTHUTEIBHBIX BOMPocoB. [Tokazan xopolire 3HaHHS B
paMKax y4eOHOro mMatepuaa

3 MuHUMaTbHBIN OO0y4aromuiicsi OTBETHII Ha TEOPETUUECKHIE BOIIPOCHI C




(TOpOroBBbIii) CYILIECTBEHHBIMU HeTOUHOCTAMU. [lokazan MUHUMaIbHBIE
YIIOBJIETBOPUTEIbHBIC 3HAHKS B paMKax y4eOHOTO

MaTepuaia
2 MuHuMaNBbHBIT OOyuaromuiics He OTBETHII HA TEOPETUUECKHUE BOTIPOCHL.
HE IOCTUTHYT [Tokazan HeTOCTaTOYHBIM YPOBEHb 3HAHHUI B paMKax

y4eOHOro MaTepuaia.

Kpum épuu OUeHKuU mecmupoeanus

OrneHKa «OTJMYHO» BBICTABIACTCA TPU YCIOBHHM TPABHILHOTO OTBETA
CTy/IeHTa HE MeHee ueM 85 % TeCTOBBIX 3a/laHul;

OneHka «XOpOIO» BBHICTABJISETCS MPU YCIOBUM MPABUIBLHOTO OTBETA
cTyaeHTa He MeHee ueM 70 % TecTOBBIX 3alaHul;

OrneHka «yA0BJIETBOPUTEIbHO» BBICTABISICTCS TIPH YCIOBUU MPABHILHOTO
oTBeTa CTyJeHTa He MeHee 51 %.

OreHka «HEYA0BJIE€TBOPUTEIbHO» BBICTABIISICTCS MPU YCIOBUH MPABUILHOTO
OTBeTa CcTyZieHTa MeHee ueM Ha 50 % TecTOBBIX 3aaHuM.

Pe3ynpTaThl  TEKyIIEro KOHTPOJS  HCIONB3YIOTCS MPH  MPOBEICHUHU
IPOMEKYTOUHOM aTTeCTaIiH.

Kpumepuu ouenku pecpepama

Onenka pedepaTta IpOU3BOAUTCS B COOTBETCTBUU C KPUTEPUSIMH,
W3JI0)KCHHBIMU Ha OJIAHKE JINCTA OIleHKH pedeparTa:

JIucr onenku pegepara

(®.1.0. cryaenra)

Kpurepuit «He 3aureno» «3a4TeHo» OtmeTka
MIpEenoiaBaTelis
PackpsiTie [Ipo6nema pac kpwita He| [IpoGiema packphIiTa
poOIEeMbI [IOJTHOCTBIO. IIpoBenen| nonnoctero. IIpoBenen ananus
aHaiau3 TpoOJemMbl  0e3| MpoOJIeMbl C WCIOIh30BaHUEM
HCIIOJIb30BaHUS JIOTIOJTHUTEIBHOM
JIOTTOJTHUTEIbHOM JIUTEPATYPHI. BriBoabl
IUTepaTyphl. BBIBOIBI HE| 000CHOBAHBI
CeNaHbl W HE
000CHOBaHBI
IIpencraBnenue | [lpeacraBnennas IIpencraBnennas
uHpopManus He| nHpopMarus
CUCTEMAaTU3UpPOBaHA WJIM| CUCTEMAaTU3UPOBaHa,
HEIOCJIE10BaTENbHA nocJieIoBaTeIbHa u
JIOTUYECKH CBsI3aHa.




Odopmnenne | Yactmuno wucnosb3oBanbl| [HIupoko KCTOJIb30BaHbI
UH(POPMAaLIMOHHbIE UH(POPMAaLMOHHbIE TEXHO-
TexHOJIOTHH. 3-4 ommOku| joruu. OTCYTCTBYIOT OIIMOKH
B IIPEJICTABIEHHON B MPEACTaBISIEMOMN

nHpopmaruu nHpopmaruu
OTtBeTbl Ha OTtBeThI TOJIBKO Ha| [ToaHbIE OTBETHI HA BOMPOCHI C
BOIIPOCHI 3JIeMEHTapHbIC BOMPOCHL. | IPUBEIACHUEM MPUMEPOB U

MOSICHEHHUEM

Wrorosast otMeTKa

Kpumepuu oyenku éblnoinenus Keiuc-3a0anus, UHOUSUOYAIbHO20 3A0AHUS

bamn YpoBeHb Kputepuu onenku
OCBOCHHS

Ixana g olleHUBaHUS 3HAHUN

5 Beicoknii OOyuaromuiics mpaBUIBHO BBHIIOTHUI Keiic-3aJaHue U
MHIMBUAYaJIbHOE 3anaHue. [lokaszan oTnuyHbIe yMEHUS U
HaBBIKU pelIeHUs TPOoPEeCcCCHOHATIBHBIX 33]]au B paMKax
y4eOHOro Marepuaia.

4 Cpenuuit OOyyvaromuiicst BBITTOTHWI Keiic-3a/1aHne U WHIUBUTyaTbHOE
3aJlaHne ¢ HeOOJIBIIMMH HeTOYHOCTIMH. [lokazan xopomre
YMEHHUsSI U HaBBIKU PelieHus TpodeCCUOHATBHBIX 3a/1a4 B
pamMKax ygeOHOro Marepuara.

3 MunuManbsbiil | O0yJaromuiics: BRIOIHUI Keiic-3ajaHe U UHINBH Ty aTIbHOE
(MOporoBsIit) 3aJJaHU€ C CYIECTBEHHBIMHM HETOUYHOCTIMHU. [1okazan
YIIOBJIETBOPUTEIBHbBIE YMEHUS U HABBIKY PEIICHUS
MPOCTEUIINX TPO(ECCHOHANIBHBIX 3a7a4 B paMKaX y4eOHOTO

Martepuana.
2 Munumanbsabid | OOyvaromuiicst He BBITTOTHWI Kelic-3ajaHue
HC I[OCTI/IFHyT I/IHI[I/IBI/I,Z[ya.HBHOG 3aaHuC. YMGHI/I}I 1 HABBIKAU peH_IeHI/I}I

po(ecCHOHANBHBIX 33]1a4 OTCYTCTBYIOT.

Kpumepuu OUCHKU Ha 3aueme

Onenka «3a4TeHO» BBICTABIsIETCd OOy4arolEMycs, KOTOpBIA IOKa3anl
3HAaHWE OCHOBHOI'O MaTrepuaja yyeOHOH MporpaMMbl B 00beME, JOCTATOYHOM HU
HEOOXOMUMBIM U1 JajibHEdIed yueObl U mpeacrosimed  paboTel 1O
CIIELMAJIbHOCTH, CIPABWICA C BBIIOJHEHUEM 3aJaHHUW, IPESyCMOTPEHHBIX
y4eOHOW MporpaMMol, 3HAKOM C OCHOBHOW JHUTEpPaTypoOM, PEKOMEHIOBAHHOM
yueOHoi mporpammoil. OIlIEHKa «3a4TE€HO» BBICTABISIETCS OOydaroleMycs,
JONYCTUBIIEMY IIOTPEIIHOCTM B OTBETaX HA JK3aMEHE WM BBIIOJHEHUN
HK3aMEHALIMOHHBIX 3a/laHui, HO 00JaJaroleMy HEOOXOAUMBIMHU 3HAHUSIMH TIOJ
PYKOBOACTBOM  IIpEnoAaBaTeis Uil yCTPAHEHUs  OTUX  IOIPEIIHOCTEW,
HapyIIAIOIIEMy IOCJIEeOBAaTeIbHOCTh B M3JI0XKEHHUM YydeOHOro Marepuaia u
UCIBITHIBAIOIIEMY 3aTPYIHEHUS IIPU BBIOJIHEHUU MPAKTUYECKUX paboT, a TaKkxke
oOyuaroiieMycst ¢ 6ojee BBICOKUMHU NOKAa3aTENIMU 3HAHUM, YMEHUN U HaBBIKOB.

Onenka «He 3ayreHo» BbICTaBISIETCS OOYYAIOIIEMYCsl, HE 3HAIOLIEMY
OCHOBHOM  4acTM  Marepuaja  y4yeOHOM  IporpaMMmbl,  JOIYCKAIOLIEMY



NPUHIIMIHATBHBICE OMIMOKA B  BBIMOJHEHWU TPEAYCMOTPEHHBIX  Y4eOHOU
porpamMmoit 3a7iaHuii, HEYBEpPEHHO € OOJILIITUMU 3aTPYAHEHUSIMU BBIOJIHSAIOIIEMY
npakTuyeckue padoTel. OlLEHKa «HE 3a4YTeHO» BBICTABISIETCS OO0y4aroIIeMycs,
KOTOPBbIA HE MOXET MPOJOJIKUTh 00YyYEHUE WUITU MPUCTYNUTh K JEATEIbHOCTH 1O
CIEIUATBLHOCTH M0 OKOHYAHUU YHHUBEpCHUTETa 0€3 JOMOJHUTENbHBIX 3aHSITHH 10
COOTBETCTBYIOIIEH AUCUHUILIAHE.

8 IlepeueHb OCHOBHOI U IOTIOJHUTEIBLHOM Y4eOHOM JIUTEPATYPHI

OcHoBHasi yueOHas1 quTEpaATYypa

1. boponuna, JI. B. BopgozabopHbie cOOpyXeHHS JUII  CHUCTEM
BOJIOCHAOXKEHUA: dJEKTpoHHOe yueOHoe mocobue / JI. B. boponuna, A. D.
VYcewinuHa, E. B. [laBeinoBa; noa penakuuei JI. B. boponuHoil. — AcTpaxaHsb:
AcTpaxaHCKUH TOCYAapCTBEHHBIH apXUTEKTYPHO-CTPOUTENbHBIA YHUBEPCUTET,
9BbC ACB, 2019. — 158 C. — Pexum JIOCTyTa:
https://www.iprbookshop.ru/96224.html

2. CemenoB A.A., T'abutoB A.N., Mansapenko A.A., IlopwiBaece N.A.,
Capuymmun M.H. SCAD OFFICE. Beruucnurensnbii kommuiekc SCAD B
yaeOHoM mporiecce. Ctarnuecknii pacuet / A.A. CemenoB [u ap.]. yde0. mocobue
JUTsl CTYJIEHTOB, oOy4atomuxcs mo HampasieHuto 653500 "Crp-Bo" U3n-Bo ACB —
M.: 2018. — 242 c. — Pexum JOCTyma:
https://www.elibrary.ru/item.asp?id=19629246

3. bannypun, M. A. ABromatuzauus pacu€roB Ha OBM KOHCTpyKuMii
mamuH / M. A. Bangypun. — Hosouepkacck : JIUK, 2020. — 163 c. — Pexum
noctymna: https://www.elibrary.ru/item.asp?id=44060789

JonosHuTebHAsI ydeOHAs JuTEepaTypa

I. bopmes B. . Pacu€r u NPOEKTUPOBAHUE TEXHOJOTMYECKOTO
obopynoBanus : yueonoe nmocooue / B. f. bopmes, M. A. IIpomTtoB. — Tam060B :
TaMOoBCcKu rocynapcTBeHHbIN TexHu4eckuit yHuepcuter, ObC ACB, 2018. —
81 c. — Pexxum noctyma: https:// www.iprbookshop.ru/94373.html

2. Bmaco II. II. Pacuer u mnpoekTHpoBaHHE CHCTEM OOeCTeueHus
oe3omacHoctu: yueOHoe mocobue / I1. II. BrmacoB. — Cankrt-IletepOypr: CaHkt-
[TeTepOyprckuii TOCYy1apCTBEHHBIN YHUBEPCUTET MPOMBIIIUICHHBIX TEXHOJIOTHHA U
IH3aiiHa, 2019. — 163 C. — Pexum JOCTyma:
https://www.iprbookshop.ru/102557.html

3. Yyanosckuii, C. M. IIpoekTUpOBaHHE, CTPOUTEIBCTBO M SKCIUTyaTalUs
BOJ103a00pHBIX CKBaxuH: yueOHoe nmocooue / C. M. Uynnorckuii, C. A. ['maBuyk.
— CaparoB: At Ilm Ap Memma, 2019. — 166 c. — Pexum pocryna:
https://www.iprbookshop.ru/86677.html

9 [lepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHUKAIIUOH-

Hoil ceTu «HTEpHET»
[Tepeuens ObC



No HanmenoBanue TemaTuka Ccblika
1 IPRbook YHuBepcaibHas http://www.iprbookshop.ru/
2 OO6pazoBaTeNbHBINA MTOPTAI YHuBepcanbHas https://edu.kubsau.ru/
Kyol'AY
3 NznarenbctBo «JIanb Berepunapusi, censckoe | https://e.lanbook.com/
XO3SMCTBO, TEXHOJIOTHS
XpaHEHUs u
nepepaboTKU MHIIEBBIX
POJYKTOB
4 Znanium.com YHuBepcanbHas https://znanium.com/

Ilepeyens HTEpHET CaliTOB:

— T'APAHT.PY. MWubopManmoHHO-IPaBOBON MOpTai [DJIEKTPOHHBII
pecypc]. — Pexxum noctyna: http://www.garant.ru, cBoOOAHBIN. — 3arJI. C IKpaHa;

— Koncynprantllntoc. Opunmansusiii cat komnannu «Koncynprant-ITnrocy»
[DnexTponnsbIil pecype]. — Pexxum moctyma: http://www.consultant.ru, cBOOOIHBIN.
— 3ari. ¢ ’KpaHa;

— eLIBRARY.RU - mnayynass snekTpoHHas OuOnuoTeka [DIEKTpOHHBIN
pecypc]. — Pexxum moctyma: http://elibrary.ru, cBoOoIHBIH. — 3ar1. ¢ SKpaHa.

— OdurmanbHbII cauT MunucrTepcTBa (huHaHCOB PO
https://www.minfin.ru/ru/

10 MeToauueckne yKa3aHus AJsl 00y4alOIIUXCA M0 OCBOEHHIO
AUCUUIJINHBI

11 Ilepeyens MHPOPMANMOHHBIX TEXHOJIOTHH, UCIOJIb3YyEeMbIX
IPHA OCYIIECTBJIECHUN 00Pa30BaTEJIbHOIO MPOLecca Mo JUCHUILINHE,
BKJIIOYAS nepevYyeHb MPOrpaMMHOI0 o0ecreueHu st U
UH(POPMALMOHHBIX CIIPABOYHBIX CUCTEM

NupopMalinoHHbIE TEXHOJOTMM, HWCIHOJb3YEMbIE€ TMPU  OCYIIECTBICHUU
00pa30BaTEJILHOrO MPOLECCa MO JUCLUIUIMHE TO3BOJISIIOT:

— o0ecrneunTh B3aMMOJCWUCTBHE MEXIY YYaCTHHKAMH OOpa30BaTEIbHOTO
npolecca, B TOM YHCIE CUHXPOHHOE U (WJIM) ACHMHXPOHHOE B3aHMMOJECHCTBHE
nocpenctsoM cetu "MHTepHeT";

—  (QuxcupoBaTh  X0A  00pa3oBaTEJBHOTO  IpOLECCa,  PE3yJIbTAaTOB
IPOMEXYTOUYHOM arTecTalMy MO JUCUMIUIMHE U PE3YyJbTaTOB OCBOEHHUS
00pa30BaTeIbHON IPOrPaMMBI;

— OpraHM30BaTh IPOLECC OOpa30BaHMs IMYTEM BU3YAIU3aLUUA H3Y4aeMOMH
MH(pOpPMaIMU IOCPEACTBOM UCMOIb30BaHUS MPE3eHTalUi, Y4eOHbIX (PUIBMOB;

— KOHTPOJIMPOBATh pE3yJbTaTbl OOYyYEHHsS HA OCHOBE KOMIIBIOTEPHOIO
TECTUPOBAHUS;

— aBTOMAaTU3HUPOBATh PacU€Thl AaHAJTUTUUECKUX MTOKa3aTeeH;




— ABTOMATU3HUPOBATL ITOUCK I/IH(l)OpMaHI/II/I MMOoCPCACTBOM HCIIOJIb30BAHUA

CIIpaBOYHBIX CUCTCM.

Ilepeyens muuenznonsoro IO

No HaunmenoBanue Kpatkoe onucanue
1 SCAD Office 21 WuTerpupoBanHas CUCTEMa  INPOTrpaMMHBIX
MOJyJIei
2 Microsoft Windows OnepanmonHasi cucteMa
3 Microsoft Office (Bkmouaer IlakeT oUCHBIX MPUTOKEHUM
Word, Excel, PowerPoint)
4 Microsoft Visio CxeMbl U 1arpaMMbl
5 Autodesk Autocad CAIIP
6 Cucrema TecTupoBaHusi TecTupoBaHue
INDIGO
Ilepeyenr mnpodecCHOHAJBHBIX 0a3 JAaHHBIX M HHPOPMANHOHHBIX
CIIPABOYHBIX CHCTEM
No  HaummenoBanue Tematuka DJIEKTPOHHBIN aJpec
1 lNapant [IpaBoBas https://www.garant.ru/
2 KoncynbpTant [IpaBoBas https://www.consultant.ru/
3 Hayunas snexktponHass YHuBepcalbHast https://elibrary.ru/

oubnuoteka eLibrary
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AUCHHUILJINHE
Ne| HanmenoBanue yueOHbIX | HanMeHoBaHUE MOMEIICHHIA Anipec (MECTOIOJI0KEHUE)
n/| TOpeIMeToB, KypCOB, JUIS IPOBEJIEHUS BCEX BUJIOB | TOMEULICHH JIsl TPOBEICHUS
0 | JUCUMIUIMH (MOAYyJNei), y4eOHOM e TEIbHOCTH, BCEX BHUJIOB yueOHOMH
MPAKTUKHU, HHBIX BUJIOB | MPEIyCMOTPEHHOW y4eOHBIM JESTENHOCTH,
yueOHOM NesTeNIbHOCTH, IJIAHOM, B TOM YHCIIe PEeyCMOTPEHHON y4eOHBIM
PEeAYyCMOTPEHHBIX MMOMEIIEHUS JIst IUTAHOM (B CIy4yae peann3aun
y4eOHBIM IJIAHOM CaMOCTOSITENIbHOU PaboThL, C | 00pa30BaTENbHON IPOTPAMMBI B
o0Opa3oBaTeNbHOMI yYKa3aHHEM IepeyHsi OCHOBHOTO| CETE€BOI (popMe TOMOTHUTEILHO
MpOrpaMMbl obopymoBaHus, yaeOHO- YKa3bIBa€TCS HAMMEHOBAHHE
HaTJIAIHBIX [T0COOMHA OpraHMu3alnu, C KOTOPOU
Y UCTIOJIb3YEMOT0 3aKJIIOYEH J0TOBOD)
POrPaMMHOTO 0OecreueHust
1 2 3 4
1 [KomnberoTepHoe ITomemenne Ne303 T'/I,
POEKTUPOBAHUE U nocagounsix Mmect — 30;  [350044, KpacHogapckuit Kpai,
MOJICINPOBaHKeE chcTeM | IUIOMaah — 66,9m%; yuebnas |r. Kpacromap, yi. um.
IPUPOI000YCTPOICTBA ayuTopust AU POBEACHI |\ Kanununa, 13
3aHATUHN JICKIIMOHHOTO THTIA,
3aHATUN CEMUHAPCKOIO TUIIA,




KYPCOBOTO MPOEKTUPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
paboT), TPYNIOBBIX U
WHIBUTYaIbHBIX
KOHCYJIbTAIIMH, TEKYIETO
KOHTPOJIA U IPOMEKYTOUHOM
aTTecTaluu.
KOHJIULIUOHEP — 2 IT.;
noctyn k cetu «HTepHeT»;
JOCTYII B AJICKTPOHHYIO
nH(pOpMaIMOHHO-
00pa3oBaTeNbHYIO CpeIy
YHUBEPCUTETA;
CrelralIv3upoBaHHas MeOeb
(yueOHas nocka, yueOHas
MeOerb);
TEXHUYECKUE CPECTBA
oOyueHus, HabopbI
JEMOHCTPAIIMOHHOTO
o0opyoBaHus U y4eOHO-
HarJISITHBIX TT0coOuii (HOYTOYK,
MIPOEKTOP, IKPaH);
porpaMMHOE 0OecTIieyeHHE:
Windows, Office.

[Tomemenne No321 I'/1,
MOCaJI0OUYHBIX MecT — 60;
momaas — 53,6M?; yueOHas
ayTUTOPUS JJIsl TPOBEICHUS
3aHSATHUN JEKIMOHHOTO THIIA,
3aHATUI CEMUHAPCKOI0 THIIA,
KYPCOBOTO MPOEKTUPOBAHUS

(BBITIOJIHEHUST KYPCOBBIX

paboT), TPYNIOBBIX U
WHINBUTYaIbHBIX
KOHCYJIbTAIIMH, TEKYIETO
KOHTpPOJISL U IPOMEKYTOUHOU
aTTecTaluu .
TEXHUYECKUE CPEICTBA
o0y4eHus1, HaOOPHI
JEMOHCTPAIIMOHHOTO
o0opyoBaHUs U Y4eOHO-
HarJISITHBIX TT0coOuii (HOYTOYK,
MIPOEKTOP, IKPaH);
porpaMMHOe 0OecTieyeHHeE:
Windows, Office;
crerranIu3upoBaHHas MeOeb
(yueOHas nocka, yueOHas
MeOeb).

[Tomemenue NelOla I'/],
miomans — 24,4m?;




MIOMEIICHUE JIUTsI XpaHEHHUSI U
mpohUITAKTUIECKOTO
o0cmy>)XKuBaHUs Y4€OHOTO
00opyI0BaHUsl.

[Tomemenue Ne420 I'/1,
IMOCAJIOYHBIX MeCT — 25;
mIomaas — 53,7M?;
MOMeEIlleHUE sl
CaMOCTOSITENILHON paOOThI
oOydJaronmxcs.
TEXHUYECKHUE CPEIICTBA
o0yJeHus
(KOMIIBIOTEP MEePCOHATBHBIN
— 13 mr.);

JIocTyn K cetu «MHTepHEeT»;
JOCTYT B 3JIEKTPOHHYIO
uH(HOPMAIIMOHHO-
00pa3oBaTeNbHYIO CpeIy
YHUBEPCUTETA;
[Tporpammuoe oOecrieueHue:
Windows, Office,
CHEIHATM3UPOBAHHOE
JIMIIEH3UOHHOE U CBOOOIHO
pacmpocTpaHsieMoe
porpaMMHOe o0OecIieueHue,
pPeyCMOTPEHHOE B paboueit
porpaMMme;
CHeIHaTN3UpPOBaHHAS
Mebenb (yueOHast MmeOerp).




