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1 HEJIM U 3AJAYU UHAUBUIY AJILHOTO 3AIAHUS
(KYPCOBOT'O TIPOEKTA).
TEMATHUKA WHJIABUIY AJTLHBIX 3AIAHUN

[lenb BBINOJHEHHUS WHAWUBUIYAIbHOTO 3aJaHUsl - CHCTEMaTu3alus U
3aKpeMICHUE TEOPETUUYECKUX 3HAHWM, TOJYYEHHBIX NPH HU3YYCHHH YyueOHOM
JUCUUIUIMHBL  «CHCTeMBl  aBTOMAaTU3HPOBAHHOTO  MPOEKTUPOBAHMS) U
npuoOpeTeHNe HABBIKOB B HCMOJIb30BAaHUM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJOTHH, a TaKKe MPUOOpETEeHUE U 3aKPEIICHHE HAaBBIKOB CaMOCTOATEIHHON
paboTHI.

BaxXHBIM 3JI€MEHTOM BBINIOJHEHUS] WHAWBUAYAJIbHOTO 3aJaHUsl SIBIIAETCS
pUOOpETEHNE YMEHHI JOCTATOYHO JIOTUYHO U CTPOTO MPEIOCTABIATh MaTEpHall B
NUCbMEHHON (opme, pa3BUBaThb CIIOCOOHOCTH CTUJIMCTUYECKH IPABHIIBHO
u3JjlaraTh CBOM MbICIM. BO BpeMs 3allUThl MHAMBHUIYAJIBHOIO 3aJaHUS CTYIEHT
YUUTCS YETKO U JJAKOHUYHO JIOKJIA/IbIBaTh O MPOJIETaHHON paboTe, BECTH AUAJIOT C
OIIOHEHTAMHU U YOeAUTEIBHO JOKa3bIBaTh CBOIO MIPABOTY

OnbIT, NOJNIYy4EHHBIH B IPOLIECCE BBINOJHEHUS WHIUBUIYAIBHOIO 33JIaHUs,
BJIMSET HAa pa3BUTHE TBOPYECKUX CIIOCOOHOCTEW CTYJEHTA, SIBISETCS XOpOILeH
NOATOTOBKOM  BIIOCJIEICTBUM K  YCHEHIHOMY  BBIIIOJIHEHUIO  BBITYCKHOMN
KBaJTM(UKAIIMOHHON paboThl OakanaBpa.

TemaTuka MHAMBUIYATBHOTO 3aJaHusl pa3padaTbiBaeTCA MpPenoJaBaTeIsiMu
U YTBEPKIAETCs Ha 3aceJaHuu Kadeapsl.

TemaTuka WHAMBUAYAJbHOTO 3aJaHUsl BKJIIOYaeT B ce0s pa3paboTKy
MPOJYKTa JIJIsl yUeTa U aHalln3a AesITeIbHOCTH OOBEKTOB PA3IMYHOIO HA3HAYEHUSI.
CryzneHTam MOTYT ObITh PEKOMEHI0BAHbBI TEMbI IPOEKTOB, CBA3AHHBIX C HAYYHBIMU
UCCIeN0BaHUSIMH Kadenpsl B 001aCTH HOBBIX MHPOPMAIIMOHHBIX TEXHOJIOTUH.

NHpuBuayanbHble TEMbl 3aJlaHUM pacCUUTaHbl HA OJHOTO CTYAEHTa U
BBITNIOJIHSIOTCS UM B MIOJTHOM 00BEME CAMOCTOSTEIBHO.

KomriekcHble TeMbl MHHIUBUAYATBHBIX 33JJaHUHA MOTYT OBITh OOIIUMU IS
HECKOJIBKMX CTYAEHTOB M, KaK IMPAaBHWJIO, SIBJSIOTCS JOCTATOYHO CIIOKHBIMH M
00beMHBIMU. OHM UMEIOT OOIIYIO YacTh M PSAJ OTJCNbHBIX YacTel, 00beTUHEHHBIX
aTOM 00mIei vacTthio. Kakmas camocTosiTenpbHasi 4acTh JOJDKHA O(DOPMIISITHCS B
COOTBETCTBUM C JaHHBIMM METOAMYECKUX YyKazaHuM. OOS3aHHOCTH CTYIEHTOB
JOJDKHBI  OBITh YETKO pa3rpaHUyEHbl MpernojaaBaTeneM. ABTOp oOmiedl yactu
KOMILJIEKCHOT'O MHJIMBUIyalIbHOTO 3aJ]aHusl HAa3HAayaeTcsa crapimum B Opurage. OH
COTJIaCOBBIBAET PA0OTY APYTUX UCHOJIHUTEIIEH.

Hacrosime TeMbl WMHAMBUAYANbHBIX 3aJaHUN MPECHEeNyIOT HE TOJbKO
y4yeOHbIE 1IeJId, HO W MPEIIoJiaraloT BHEIPEHUE HX pe3yJbTaTOB B Y4YEOHBIN
IpoLecC, Hay4yHble HCCIEAOBaHUS, WIM MPAKTUKY pPaOOThl  OTAEIbHBIX
NpPEANpUATAA M OpraHu3auuid. BbIlIONHEHHE HACTOSIIUX WHIWBUIYAIbHBIX
3aJlaHAl HAKJIAJbIBAET JOMOJHUTEIBHYIO OTBETCTBEHHOCTh Ha €r0 MCIOJHUTEIEH.
[IporpaMMHBIM TNPOAYKT, MOJYYEHHBIM INPHU BBINOJHEHUH HACTOAIIEU TEMBI,
JOJDKEH CTpOro cooTBeTcTBoBaTh TpeboBanmsim ['OCT, B wacTHOCTH, COAEepKaTh
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XOpOILIO OTPabOTaHHYIO COMPOBOJUTENBHYIO JOKYMEHTAIMIO (MHCTPYKIIHIO,
onvcaHue nporpammsl, ¢opmyisip). [lporpamma nomkHa OBITH HCHBITaHA |
IpUHATA B dKCIulyaTauuro. Kak nmpaBuiio, TeMbl pEalbHBIX IPOEKTOB BBIIAFOTCS
CTYAE€HTaM, pabOTaIOUIMX B HAyYHBIX KpPYKKaX M YK€ HUMEIOT ONpPEICICHHBIN
3aJ1e] [0 TeME IIPOEKTa.

B HacTosimux MHOMBUAYaJIbHBIX 33JaHUAX B OOJIBLIEH CTENEHU, YeM B
OpYruX, TMpPOSIBISAETCA TBOpPYECKas AaKTUBHOCTb CTYACHTA. 3JECh  4acTo
IIPUHUAMAIOTCS HOBBIE HECTAHJIAPTHBIE PELICHHUs], MPOSBIAIOTCS WHIMBUIYAJIbHbBIC
TBOPYECKUE CIIOCOOHOCTM CcTyAeHTa. Bo MHOrumx ciy4asix pe3ysbTarsl,
MOJIyYE€HHBIE IPU BBITOJIHEHUH PEAbHBIX HWHAUBUAYAJIbHBIX 3aaHHI, MOTYT OBITh
MCITIOJIb30BaHbI B TaJibHENIIEH yueOHOU padoTe CTyIeHTa K IUIIJIOMHOMY ITPOEKTY.

Tema MHAMBHUYAIBHOTO 33JJaHUS MOKET ObITh CKOPPEKTUPOBAHA Ha 3Tare
BbIJAYM 3a/laHUs CTYIEHTY C YYETOM €ro WHIUMBUIYAJIbHBIX CIIOCOOHOCTEW M
YPOBHS TOATrOTOBKU. HEeKoTOphIe TeMbI MOTYT OBITh BBIIAHBI Kak 00s13aTenbHbIE. B
ONpENENEHHBIX Clyyasx TeMa WHIAUBUAYAIbHOTO 3aJaHUSl MOXET OBbITh
IIpeUIoKeHa cTyaeHToM. Ilpu 3TOM mpemnoxaBaTens AOJDKEH COIVIACOBATh €€ C
3aBelyIOIIUM Ka(eapoil U OCIe 3TOT0 BbIATh TaHHYIO TEMY CTYACHTY.

2 OPTAHU3BAIIUA PABOTBI HA{
NHINBU Y AJBHBIM 3AJJAHUEM

2.1 O6s3anHOCTH Kadeapbl, PYKOBOJIUTEICH W HCIOIHHUTENEH B TIEPHOJ]
BBITIOJIHEHUS UHIMBUIYAIBHOTO 3aaHus (KypCOBOM paboThI)

[Ipu opranmzanuu paboT 1O WHAMBUAYATLHOMY 3a7aHuI0 Kadenapa,
PYKOBOAMTENb W  HWCHOJHUTENb (CTyIEHT) OTBEYalOT 3a  BBINOJHEHHE
OTPEEICHHBIX 00S3aHHOCTEN.

KA®DEJIPA:

* Ha3HAYaeT PYKOBOIUTENS UHINBUAYATHHOTO 3aJaHUS;

* YTBEP)KJIa€T U BHIBEIIMBACT HA JIOCKY OOBSBICHUN Kadeaphl pacrucaHue
KOHCYJIbTAIlM TI0 paboTe HaJl MHAWBUAYaJIbHBIMU 33JaHUSMHU TIPEIOIaBaTEIISIMU
Kadenpsr;

* YTBEP)KIAEeT COCTaB KOMHCCHU TIO 3aIIMTE HHINBUYaTbHBIX 3aaHHH;

* Ha3HAYaeT CPOKHU 3AIIUTHI MHANBUAYATbHBIX 3a/IaHUN;

* YTBEPKIAeT Pe3yIbTaThl 3aIIUThI

PYKOBOJAUTEJIb:

* BBIJIACT 3aJlaHNEe K UHIMBUIYAIbHOU paboTe (KypCcOBOM MPOEKT);

* OPTaHU3yeT YCTAaHOBOYHBIE KOHCYJIbTAIINH;

* paccMaTpWBaeT M YTBEpXKIaeT KaJeHAapHbIH rpaduk pabOThl HaA
IPOEKTOM;

* COIJIacOBBIBACT JHM © 4Yachl KOHCYNbTallMd, a TaKXkKe CPOKH
IPOMEKYTOUYHOTO KOHTPOJIS;

* POBOJUT KOHCYJIbTAIIMU B YCTAHOBJICHHBIH CPOK;



* OCYIIIECTBIIIET MPOMEXYTOUHBIN KOHTPOJIh KauecTBa U 00beMa padorT;
* IPOBEPSIET MOJIHOTY M KAUE€CTBO BBINOJIHEHHOTO KYPCOBOTO MTPOEKTA;
* YTOUYHSIET CPOKHU 3aIIUTHI IPOEKTA;

* POBEPSIET U IOMYyCKAET HHAUBUIYAIbHYIO PA00TY K 3aIUTE;

* POBOJIMT B COCTaBE KOMUCCHH 3aIUTY UHINBUYATbHBIX Pa0oT.

Hcnomuutens (CTyACHT)

* BOBpeMsl MoJiydaeT U oopmiisieT 3aJaHue Ha WHAMBHUIyabHOE 3aJaHUE,
MPEJICTaBIISIs €T0 Ha YTBEPKACHHUE PYKOBOAUTEIIIO;

* pa3pabaThIBaeT KaJeHAAPHBIN TUTaH paOO0THI HA/I MPOSKTOM M MPECTaBIISCT
€ro Ha YTBEP)KIACHUE PYKOBOIAHUTEIIO;

* pa3pabaThIBaeT B CPOK OT/ACIBHBIC BOIPOCHI U 33JIaHUS K WHIWBHTYTbHON
pabore;

* BOBpEMs TPENICTABISAECT PYKOBOJUTENIO OGOPMIICHHYIO MOSCHUTEIHHYIO
3aMKMCKY Ha JIOMYCK K 3aIUTE;

* TOTOBUT JIOKJIAJ] U 3aIIMINAET pa3pabOTaHHbIN MPOEKT Mepe] KOMUCCUEH.

2.2 Opranuzaius paboThl HaJl TPOESKTOM

Paboty cryaeHTa HaJ MHIMBUYaJbHBIM 3a/laHUEM YCIIOBHO MOXKHO Pa30OUTh
Ha TPH 3Tama: MOJArOTOBKA, pa3paboTKa MpoekTa, opOpMIIEHUE U MOATOTOBKA K
3aluUTe.

Ha mepBom 5Tame cTyIeHT MmojiydaeT TeMy HWHAMBHIYAIbHOTO 3aJaHusl Ha
NpOeKTHpOBaHHWE. PykoBoguTeNnb TpH  3TOM  TPOBOJUT  YCTAaHOBOYHYIO
KOHCYJIBTAIINIO, PA3bICHSIET LIETU U 3a7a4y MPOSKTUPOBAHUSA, OTPEIENIeT 00beM
HeoOxoauMon paboThl, TpeOoBaHus K Trpaduueckum Marepuanam. Ecmou
HEO0OXOJMMO, Ha3zHavyaeTcs KOHCynabTaHT. [IpenongaBarenb ykas3bIBaeT, €CIU 3TO
HEOOXOJMMO, JIONOJHUTENbHYIO JIUTEpaTypy Mo mnpoekTy. CTyIeHT ycBauBaeT
MOCTaBJICHHYIO 3a/layy, 3HAaKOMUTCS C JIMTepaTypoill. B KkoHIle mepuoga CTyneHT
NOJIa€T PYKOBOAMTEIIO HA YTBEPXKIACHHE IUIAH BBIINOJHEHHsS CTaJud W ITaIoB
3aJlaHusl.

Ha BTOpOM 3Tane ocyuiecTiseTcst paboTa HaJl MHANBUAYAIbHBIM 33JaHUEM
U TIOJIyY€HHE OCHOBHBIX PE3yJbTaTOB (UEPHOBUK TEKCTa, rpapUKH, CXEMbI, TUIaH
oduca u T.11.).

Ha Tperbem sTame mpoOU3BOAUTCS YHUCTOBOE OGOPMIICHHE MOSCHUTEIBHON
3aIlMCKH, TpaUIecKoro Mareprana, JOKyMEHTAIUH.

OnHOBPEMEHHO MPOU3BOAMUTCSA NMOATOTOBKA JOKJIANa, a 3aTeM - 3alluTa
WHJVMBUAYAJIBHOTO 3aJaHUS.

3ajaHue Ha MPOEKTUPOBAHUE BBIIAECTCA PYKOBOJAUTENIEM 3a0JarOBpEMEHHO
BO BpeMS YCTAaHOBOYHOM KOHCYJIbTalMd U OQOpMISETCS CTYJEHTOM B
COOTBETCTBHUH C MpUJIokeHHEeM 1. PykoBoauTeslb KOHTPOIUPYET padOTy CTYyIEHTA,
TpeOysl OT HEro Ha MPOCMOTP YEPHOBBIE MaTepHalbl U OTMEYas B KaJCHIApHOM
IUTAHE pPeasibHbIe CPOKH BBITTOJIHEHUS 3allJITAHUPOBAHHBIX PaboT.



Bropoii stan paGoTsl HaaA UHAUBUAYATBHBIM 33JaHUEM SIBISIETCA HanOoJsee
CIIOKHBIM UM OTBETCTBEHHBIM. CTyAeHT, NpekIe BCEro, IOJDKEH OCO3HATh
CYLUIHOCTh IIOCTaBJICHHOM Iepe] HHUM 3aJaud, B OOLIEM MpEACTaBUTh €€
COJIEp>KaHUE, B3aUMOCBA3b OTAEIBHBIX YaCTEW, NPEIIOJIaracMble pPeE3yJbTaTHhI,
BaXXHOCTh M 00BEM Ka)kJI0T0 YaCTHOI'O BoIpoca. [l 3Toro Hao 03HAKOMMTHCS C
PEKOMEHIOBAaHHOM JIMTEPAaTypOl, YETKO OCO3HATh BBIXOJHBIC JAaHHBIC, ITOHSATH,
KaKHhe pe3yJbTaThl JOJDKHBI ObITh MOTYYEHbI, OLICHUTh BO3MOKHBIE IIyTU PEIICHUS
NOCTaBJICHHOU 3a1auu. O4eHb BaXHO MOHATH, KAKOW JTONOJHUTEIbHBIN MaTepuan
HEOOXOJMM JJIsl BBIMOJIHEHUS WHIANBUAYAIbHOTO 3aJaHUS M, €CIH 3TO HYXKHO,
HalTU ¥ IpopadboTaTh AOMOIHUTENBHYIO JIUTEPATYPY.

ConepxaHue  OTHENBHBIX  pPA3[EiIOB  HMHAWUBHAYAIbHOTO  3aJIaHMS
COTJIACOBBIBAETCS HEMTOCPEACTBEHHO C PYKOBOJUTEIIEM.

Ha Tperbem 3Tame HUCHIOIHUTENb MPEACTABISIET OOBSICHUTENBHYIO 3aIUCKY
Ha MPOBEpPKYy pykosBoautento. [locie ee npoBEpKU pyKOBOIUTENb WIHM JOIYCKAET
CTYAEHTA K 3alllUTe, WiIu TpeOyeT J0pabOTKU TEX MIJIM MHBIX BOIPOCOB.

B HazHaueHHOE BpeMs  HUCHOJHUTENb HWHAUBUIAYAIBHOIO  3a/IaHHUS
JEMOHCTPUPYET PYKOBOJUTENO PabOTOCIIOCOOHOCTh CO3JAaHHOIO MPOrPaMMHOTO
OpOAYKTa, TOTOBUT JOKJIAJ Ha 3allluTy M 3allUIIaeT CBOIO paboTy mepen
KOMHUCCHEN U3 2-3 YeI0BEK.

3 COJEP)KAHUE NOSACHUTEJBHOM 3ATINCKH

Pedepar:  cTpaHun, = pUCYHKOB,  TaOmuil,  TPUIOKECHHM,
HMCTOYHUKOB

BBenenue

OTOT pa3fen JO0/DKeH BKJIOYaTh OOOCHOBAaHWE AaKTYaJbHOCTH TEMBbI
WHIUBUIyaIbHOTO 3anaHud. OOOCHOBaHHE 0053aTENbHO JIOJDKHO —COJIEPKaTh
ONMKMCaHKE Ha3HAYCHUS OHCca U CCHUIKM HA UCIIOJIb3yeMble HCTOUHUKHU.

OcHOBHasi 4acTh MOSICHUTEIBHOW 3allUCKU K WHIUBUIYAIILHOMY 3aJaHUIO
JIOJDKHA COCTOSATh W3 JIBYX PAa3/eiioB, KOTOPBHIE BBITIONHSIOTCS TO BapuUaHTaM
(Tabmuma 1):

1 I'paduueckoe MoenrpoBaHue

2 MaremMaTH4ecKoe MOJICITMPOBAHUE

3.1 I'padpuueckoe MoaeIupoBaHue

[IpoektupoBanne  oduca, TPEIOCTABIAIONIETO  KOMIBIOTEPHBIE U
MH(OPMAIMOHHBIE YCITYTH:

1.1 Ha ocHOBaHMHU HMCXOJTHBIX JAHHBIX OMUCATh BO3MOXKHYIO JIEATEIHHOCThH
ouca, KOIMYECTBO B HEM COTPYIHUKOB, HUX (yHKIHH, paboune MecTa,
UCIOJIb3yeMOe MTPOrpaMMHOE 0OecTieueHHeE.

1.2 Pa3pabotats mnaH oduca (CTEHBI, OKHA, ABEPH, KPBHIIIA, MIPUIICTAIOIIAS
TEPPUTOPHS), UCXOAS U3 KOJMUECTBA COTPYAHHKOB U 33JaHHOTO O0OOpYyIOBaHUS,
MOKa3aTh Ha MJIaHe MeOeb, KOMIBIOTEPHOE 000PYIOBAHHE, FJIEKTPOTEXHUYECKYIO
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apmatypy (IUT, DJIEKTPUYECKHE COCOUHUTEIBHBIE KOPOOKH, PO3ETKH,
BBIKJIIOUATEIIHN, CBETHWIbHUKM). [11aH odrca MOKET UMETh MPOU3BOJIBLHYIO (hOpMYy.

1.3 PazpabotaTth au3aitH oduca (KOBpOBOE MOKPHITHE, IBET CTEH, (DOPMBI
OKOH | T.I1.)

1.4 Ha teppuropuu, kpome oduca, TOIKHBI ObITh: Ta30HBI, JOPOKKH,
noAbe3/ JUisl aBTOMOOWIISI. PacmonoKuTh eMKOCTh JJiS MOJIMBAa ra3oHa Ha TUIaHe
TeppUTOpHUM oduca.

1.5 B mosiCHUTENbHON 3alMCKe JTOJDKEH OBITH MPEACTaBJICH IIaH oduca B
akcoHomeTpun. [lokazath Kaapbl WHTEpbepa odrica U CHUMKH BHEIIHETO BHUAA
oduca (2, 3 xkaapa).

1.6 OnucaTh KOHKPETHBIE MOJIETU 000PYI0BaHUS UCIIOIB3YEMOTr0 B oduce,
yKa3aTh CTOMMOCTBH OTAEIBHBIX YCTPOMCTB M PACCUNTATh CTOUMOCTH BCETO
obopynoBanusi (paccuntath B MS Excel). BpinmoaHuThs ykazaHo i JBYX
BapUAHTOB (aJbTEpHATHUB), CHOPMYIUPOBATH IIENEBYI0 (YHKIMIO W TI0 HEH
yKa3aTh, Kakasi U3 ABYX aJlbTEPHATUB 000pPYIOBAHUS PEKOMEHIYeTCs uist oduca.

3.2 DnexrpocHabxkeHue oduca

2.1 Pazpaborath cxemy 3JEKTpOnpoBojku odwuca. Paccuurars mmHy
kabenst u tun. Ha mane oduica u B aKCOHOMETPHUM TMOKa3aTh MECTa YCTaHOBKH
BCEX 2JIEMEHTOB AJIEKTPOOOOPYIOBAHHSL.

2.2 Pa3paboTraTh CyTOYHBIH YCpEIHEHHBINH MOYacoBoi rpaduk (pazpadboTaTsh
B MS Excel) nmotpebiienne snexkrposHepru B opuce. OnpeaenuTs ycpeaHeHHOe
MECSYHOE TIOTPEOICHHE PIEKTPOIHEPTHH, U €€ CTOMMOCTb.

[lenecooOpa3Ho [jisi pemieHus 3a4ad  MPOSKTUPOBAHUS HCIOIb30BATh
nporpammy  Broderbund 3D Home  Architect. Ilpumenenue apyroro
OpPOrpaMMHOr0 OOECHEUYEeHHs] COIJIacoBaTh C PYKOBOJUTENIEM MpOEKTa U
3aBeIYIONTUM Kadeapoil.

[TpoexkTrpoBanue oduca, pEAOCTaBISET KOMITbIOTEPHBIE u
nH(OPMAITMOHHBIC YCITYTH:

3 Marematnuyeckoe MoJieiMpoBanure (BapuadThl 3aaanumii 1.1, 1.2, 2.1, 2.2)

Pelenue 3aa4 aHayin3a CTaTUYECKUX COCTOSIHUN 0OBEKTa MPOECKTUPOBAHMS
(cucTemMbl TMHEHHBIX U HEJIMHEWHBIX YPaBHEHUI) U 33/1a4i CUHTE3a (ONTUMU3ALIMS
B IPOEKTUPOBAHUM), BBHIOMpPAEMBIX 1O BapUaHTy C  METOAMYECKUMHU
PEKOMEHIAlUAMH.

3anaum JOJKHBI OBITH pelieHsl cpeacTBamu naketa MS Excel u cpeactBamu
MathCad. IlomyueHHble pe3yibTaThl CpaBHUTH CIENaTh BBIBOIBL. Bce pacuers
JTOJIKHBI COITPOBOKIATHCS TEKCTOBBIMU MOSICHEHUSIMU U SKPAHHBIMU KOITUSIMU.

BriBOIBI

B sToM pazmene HeoOXOIMMO MOABECTH UTOTH MpOEKTHpoBaHUs. CrenaTh
BBIBOJIbI TI0O MATEMAaTUYECKOMY MOJIECTUPOBAHUIO, 00paTUB BHUMAHUE Ha MPOBEPKY
NOJIyYEHHBIX PE3YyJIbTATOB.



Cnenatp BBIBOA MO TpauuecKoMy MOJECIUPOBAHUIO 00S3aTEIBHO YKa3aTh:
wiomaae o¢uca, KOJIUYECTBO KOMHAT, KOJMYECTBO COTPYJHUKOB, THUIIOBOE
IpOrpaMMHOE OO€ECIEYeHHE, XapaKTEPUCTUKU DSJIEKTPOIPOBOAKH, Pacxojabl Ha
IIEKTPOIHEPTHIO U POYEE.

OxapakTepu3oBaTh 0COOEHHOCTH IIPOEKTUPOBAHMSI. IIpusectn
PEKOMEHJallU 110 COBEPILIEHCTBOBAHUIO NMPOEKTa. YKazaTh coaepxkanue CD-R,
KOTOPBIN JTOJDKEH MPUIIAraTbCsl K MOSICHUTEIIBHOM 3aIliCKe.

Crucok HCMONB30BAaHHBIX HCTOYHUKOB JOJDKEH OBITh O(OopMIIeH B
COOTBETCTBHM CO CTAHIAPTAMH.

B BpIBO1ax npuBecTH TabauIly (ailioB, KOTOPHIE 3aUCaHbI HA JHCK.

[Tpunoxxenue

Kommaktr pguck ¢ TEKCTOM NOSICHUTENbHOW 3anucku. [Iporpammuoe
oOecrieueHne o¢uca (MO COTJaCOBAaHUIO C PYKOBOAMUTEIEM U 3aBEAYIOIIUM
kadeapoit). daitsibl ¢ WUTIOCTPATUBHBIM MaTEPUAIOM, BCIIOMOTaTeNIbHbIE (halJIbl,
(aiinsl ¢ pacueTamu.

4 BAPUAHTDI 3AJTAHWI K UHANBUIY AJILHOW PABOTE (KP)

Tabnuya 1. Bapuanmot 3a0anuii K uHOUBUOYAIbHOIU padome
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1 Paznen "['padbuyeckoe MmoaeaupoBanue'

3ajaya Mo BapraHTaM MPUBEACHBI B TabuIie 1.
2 Paznen "Marematnueckoe MoJienupoBanue”

3ajaud aHauu3a CTATUYECKHX COCTOSHHA OOBEKTa MIPOECKTHUPOBAHHUS
(cucTeMbl TUHEHNHBIX U HETMHEWUHBIX YPABHEHUN ):

3amaua 1.1.
Mopenb o0beKTa MpeICTaBIeHa CUCTEMOM TMHEHHBIX ypaBHeHUH (Tabnuia

2):

OmnpenenuTh HEU3BECTHBIC TepeMeHHbIe (X)
1) ucnonb3ys pyukuuto Find;
2) MaTpu4yHBIM CHOCOOOM U uCHoib3ys ¢GyHKuuio Isolve. CpaBHUTH
pe3yIbTaThI.

Tabnuua 2 — BapuanTtel 3a1anuii

No Cucrema JTMHEUHBIX No Cucrema JTMHEUHBIX
Bap YPaBHEHUU Bap YPaBHEHUMN
(2x, +x, +2x, +3x, =8 [ 2% —3x, +4x, - X, =12
1 3X, +3X, =6 ) X, +4Xx, +9X, —2X, =6
2X, — X, +3X, =4 —3X, +2X, +3X, — X, =4
(X, +2X, =X, +2X, =4 |— 2, +4X, + 2X, +8x, =6
Xq + 2Xp + 3Xg + 4%, = 22 (6%, — 3%, + 4%; — X, =12
2% +3Xy + X3 +2X4 =17 X, + 2X, +5%X; — 2X, = -2
3 X+ Xo+Xg—X%X4 =8 4 <—3x1+2x2+x3—x4:4
X, —2X3 —3X, = —7 \6x1+2x3+2x3+8x4 =2

12




(9% +10x, — X3 — X4 = 23
7X1 - X3 —5X4 = 37

(2x1—3x2+4x3—x4 =12
X, +6X, +5X, —2X, =4

5 6 <
5X1—2X3+X4:22 —3X1+2X2—3X3—)(4:4
4% + Xy + 2%3 +3X4 = 26 | 2%, +6X, +2x, +8X, =4
6X1—X2+10X3—X4 =158 ( —4.X1—3X2-|—4)(3—)(4 =12
2X1+X2 +10X3+7X4 =128 X1+2X2+5X3—2X4:—2
7 8 _
3 —2Xy —2X3 — X4 =7 —3X, +2X, +9X, — X, =4
X) —12%y +2%3 — X4 =17 —4X +2X, +2X, +8X, =2
Xj = 2% +6X; + X, =88 [(6x —3x, +4x, —x, =12
o 5X; +2X%3 — 3%, =88 TRIRS + 95X, +5X, —2X, = -1
X = 3%y +TXy +2X, =181 —3X, +2X, +8X, — X, =4
3X, — TXy +5%; + 2%, =99 |6X, +9X, +2x, +8x, = -1
Xp —2Xp —8X%X4 =—7 r2xl—3x2+4x3—x4:12
X +4Xy —TX3 +6%X4 =—8 X, + X, +5X, —2X, = -2
11 12 < 1 2 3 4
X, + Xg —5Xg + X4 =10 —3X, +2X, +3X, — X, =4
(2% = Xp +2Xg =17 | 2%, + X, + 2X, + 8X, = -2
2% +2Xy +6X3 + X4 =15 (2x1 —3X, +4x, —Xx, =12
13 —Xp +2X3+X4 =18 14 X, +3X, +5x, —2x, =4
4% —3Xy + X3 —5%Xq =37 —3X +2X, - X, =X, =4
3%, — 59Xy + X3 — X4 = 30 (2X, +3x, + 2%, +8X, =4
A% —5Xy + TXg3 +5%4 =165 2% —8Xy —3X3 —2X4 =18
15 2% + X9 —3X3 — X4 =15 6 | X —2Xo +3X3 —2X4 =28
9% +4x%3 — X4 =194 Xo + X3+ X4 =10
Xp — X —2%3 —3X4 =—19 11Xy + X3 +2%X4 =21
r6x1—3x2+4x3—x4=12 2% + X9 —5Xg3 + X4 =4
17 | X +2X, +5x, —2x, =4 18 Xg —3Xy —6X4 =—7
-3X, +2x, - 2X, - X, =4 2Xy — X3+ 2X%X4 =2
| 6X, +2X, +2x, +8X, =4 X +4Xy —TX3+6X%X4 =2
[ 2x —3x, +4x —x, =12 Xq +2Xy +3%g +4X4 = 26
19 W% 2X, +5x, —2x, =—-1 20 2% +3Xy +4X3 + X4 =34

—3X, +2X, +8x, — X, =4

(2%, +2X, +2X, +8X, =-1

3% +4Xy + X3+ 2X%4 = 26
4X1+ Xo +2X3 +3X4 =26
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[(3x, —3x, +4x, —x, =12 2% — X +4X3 + Xy = 66
21 |4 X, —3X, +5X, —2X, = -2 29 2%y —6X3 + X4 =—63
— 3% +2x, +5%X, — X, =4 8% —3X, +6X3 —5X, =146
13X, —3X, + 2%, +8X, = -2 2% — IXy +6%3 — X4 =80
( 4x —3X, +4x, — X, =12 2% —3X3 —2X4 =16
23 |- X, +3X, +5X, —2X, =4 24 2% — X +13X3 + 4%, =213
—3X +2X, +2X, — X, =4 X+ Xg +2X3+ X4 =72
| 4%, +3X, +2x, +8x, =4 X —12x%3 —5%4 =-139
(—4x —3x, +4x, - x, =12 (TX +TXy —TXg —2%X4 =5
o5 |1 %t 5X, + 5X, — 2X, = —2 % |- 3% +4X, +5x%3 +8x%4 =60
-3x +2X, - X, - X, =4 2% +2Xy +2X3 + X4 = 27
(4%, +5X, +2x, +8X, =2 12X —2X3 — X4 =-1
(7@—3@+4&—&:42 % +TXy —TX3—2X4 =5
7 | X + 2X, + 5%, —2x, =10 - <3X1+4X2 +5X%3 +8%4 =60
—3X, +2X, +2X, - X, =4 2% +2Xy +2X3 + X4 = 27
| 7X, +2X, +2x, +8x, =10 2% —2X3 = X4 =-1
2% —3X, +4X, — X, =12 (6 —9Xy +5Xg + X, =124
29 X, —3X, +5X, —2X, = -8 30 Xy —5%X3 — X4 =54
—3X, +2X, + X, =X, =4 5% —5X; +2X3 +4X4 =83
2%, —3X, + 2x, +8x, =8 3% —9X; + X3 +6X4 = 45
3agaya 1.2.

[IpeBpaTtuth MOnEINb, 3aJaHHYIO B BHUJIE CHUCTEMbI HEJIMHEHMHBIX YPABHEHUU
(Tabnuma 3) k Buny fl1(x) =y u 2 (y) = x. [locTpouTs uX rpaduku U onpeaeaIuTh
HavyaJbHOE MPUOJIMKEHUE pellieHus. PelnTh cucteMy HEIMHEMHBIX YpaBHEHU.

Tabnuna 3 — BapuanTsl 3a1aHuii

No CucreMa HEJTMHEMHBIX No CucreMa HETMHEMHBIX
Bap ypaBHEHUU Bap ypaBHEHUU
. sinX+2y =2, ) {siny+x:_0,4,
cos(y—1)+x:0,7. 2y—cos(x+1):0.
3 sin(x+0,5)—y =1, A sin(x+2)—y =15,
cos(y —2)+x=0. cos(y —2)+x=0,5.
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cosx+y =15, cos(x+0,5) -y =2,
> [12x- sin(y —0,5)= 0 siny —2x=1.

. {c (x+0,5)+y=08, o COS(X 2)+y 0,
siny —2x=16. sin(y+0,5)—x=1.

9 sin(x — 1) 13 Y, 10 cos(x+05)+y 1
X —sin y+1 0.8. sin(y +0,5)—

1 cos(x+0,5)+y=1, 1 sin(x) —2y =1,
siny —2x=2. cos(y+0,5)—x=2.

13 —sin(x+1)+y=0,8, 14 2y —sin(x—0,5) =1,
sin(y—-1)+x=13. cos(y)+ x=1,5.

5 sin(x) -2y =1, 16 COSX+2y =5
sin(ly—-1)+x=13. sin(ly -1 +x=17
{sm(y+05)+x_ sin(x +4) -3y = 4,

17 18
cos(x+0.5) -y =1 cos(y —1,5) + x = 6.

cos(x—3)+Yy =2,

19 {cos(x )+y=5 20 (x=3)+y
siny +2x =17 sin(y +2) + x = 2.
cos(x) — 4y = 2, {sin(y—Z):l,B—X

21 22 :
siny + 6x = 1.5. y—sin(x+2)=0,8
{ Sin(x _ 3) +y= 0 Sin(X + 35) —15y = 0,

23 24
cos(y +0,5) —x =1 cos(y — 4) — 2x = 3.
sinx+4y =15, {siny+x=1

25 26
cos(y +1) +3x = 0.5. cosx—y=1

27 cos(y+2)—x=15 28 cos(y+0,5)—x=1
sin(x-2)+y=0,5 sin(x-2)+y=0

29 {Cos(x+3)—y:3 20 { cos(x+2)+y=18

sin(y—2)+x=1

cos(y—2)+x=0,3

15




3agaun cuHTE3a (ONTUMM3ALIUS B TPOCKTUPOBAHUM ):

3agauya 2.1:
1. Onucarb MaTeMaTHYECKYIO MOJIETb 3a/1a4H.
2. 3agauy pemutsb cpeacrBamu MathCad nByms ciocobamu:
a) UCTIOJIb3Ysl HEOOXOAUMBIE YCIIOBUS dKCTpeMyMa (DYHKIIUH
0) ucnonb3ys ¢pyukiuu MathCad: Minimize (Maximize)
B) [locTpouts rpaduku
ComnpoBoxaaTh pacueTbl TEKCTOBBIMU TOsicHeHHs MU (cM. [Ipumepsl B 11a0.
pao.).
3. Pemmnts 3amauy cpencrBamu nakera EXCEL.
CpaBHHTH MMOTYUYEHHBIC PE3YIbTAThI, CACIATh BHIBOIBI.

3agaua 2.1 (A, b):
(3agaua A u b sBisiercs 00s13aTeNIbHBIM sl BCEX BApPUAHTOB)

3agaya A. Pemiuth 3aj1auy IpOEKTUPOBAaHUS KOHYCOOOpa3HOTo GpuUiabTpa.

C kpyroii 3arotoBku (I = 2) GUIBTPOBAIBHOM OyMaru BhIPE3alOT CEKTOP C
yriaoMm 6, 3atem c aApyroil aenaioT ¢GuiabTp B BUAe KoHyca. Heobxoaumo
paccuuTaTh BeIMUYMHY yriaa 0, mpu KOTOpod oOecnedynBaeTcs MaKCHUMAaJbHBIN
00BeM KOHyca.

R - pamnyc ocHOBaHus KOHyca; h - BeICOTa KOHYCa; I' - PaJANYC 3arOTOBKH
(GuIbTpOBAILHOM OyMaru.

3apauya b. [IpoekTupoBanue 2-x KOHYCOOOpa3HBIX (MOMKAPHBIX) pedep.

C kpyrioi 3arotoBku xect (I = 3) BbIpe3ar0T CEKTOp ¢ yrioM 0, 3atem ¢
JIpYroil AenaroT BeIpo B BUAE KOHYCAa M M3 BBIPE3aHHOUN CEKTOpa TOXE (TO €CTh
BTOpOoe Beapo). HeobOxomumo paccuutarh BenuyuHy yriaa 6, TO eCcThb Kak
HEO0OXOMMO PACKPOUThH 3aTOTOBKY, UTOOBI 00bEM 2-X Beiep ObLIT MAaKCUMAJIbHBIM.

R - paguyc ocHoBaHus KOHyca; h - BBICOTa KOHYCA; T - pauyC 3aTOTOBKH.

BapuaHThbl 32124 IPOEKTHPOBAHUS €eMKOCTH JIJIsl 10JIUBA ra30HA:

3agaua 1. [IpoexTupyercs mpsMOyroyibHas KopoOka ¢ pazmepamu X1, X2,
X3. Ha kopoOKy HakiambIBalOTCsl OrpaHuueHus: X, < 20,X, <11, x, +2X, +2x, < 72.

Haiitu pazMepsl, Ipu KOTOPHIX 00beM OyIeT MaKCUMAJIbHBIM.

3agaua 2. CopoeKkTUpoBaTh 3aKPHITHIN MIIUHIPUIECKUN PEaKTOp 00beMOM
200 11 Tak, 9TOOBI Ha €T0 U3TOTOBJICHUE OBLIO TOTPAYEHO MUHUMYM MaTepHalia, TO
€CTh BBIYUCIINTH ONTHMAJIBHBIN pajinyc OCHOBAHMS PeakTopa I i ero BhICOTY h.

3amaya 3. COopoeKTUpoBaTh 3aKpPbITHIA PEAKTOP B BUJE MPSIMOYTOJIBHOTO
napamenenunenaa oobemom 6001, Kakne pasMepsl T0JDKEH UMETh PeakTop (a b,
h), 9T0OBI BBITIOIHSIOCH YCIOBHE MHHUMYMa €T0 ITOBEPXHOCTH.

3agauya 4. Jlng XpaHEHUsT TOPIOYEr0 HYXKHO CIPOEKTUPOBaTh Oak

(cMm. puc 1). T'oToBBIM 0ak MMEET BUJA IWJIUHIApPA ¢ KOHUYECKUMU TEPEIHUM H
2

3aaHuM aHuIamMu. Oobem 6aka 1 M°. HyXHO M3roToBUTH 0aK M3 MUHUMAJIbHOTO
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KoJudecTBa matepuana. Kakumu noimkebel ObiTh 3HaueHus L1, L2, B, dro0OwbI
BBITIOJTHSJTOCH 3TO TpeOOBaHMUE.

0

Pucynoxk 1 — Mnmoctpanus k 3amade Ned

L1l

3agaya 5. OnpenenuTs pasMepbl LMUIMHIPUYECKON E€MKOCTH 3aJaHHOIO
oobsema V = 150, koTopas nmena 6 MUHUMAJIBHYIO TUIOIIA/Ib TOBEPXHOCTH S.

3agaya 6. CrnpoexTupoBaTh MNPAMOYTOJbHBIA 0ak: ONpPENEIUTh JIUHBI
cTopoH &, b, h mpsimoyronpHOTO Oaka 3amaHHOTO 00beMa V, MUHUMH3HUPYS JTHHY
cBapHoro 1mBa, V = 2.5; orpanudenus: a, b, h> 0.

3agaua 7. EMKOCTh OTCTOMHHKA JISI OTXOOOB AOJDKHA cocTaBiaaTh 40000s.
N3rotaBnuBaercsa U3 xkene300eToHa TonmuHoi 10.0mnpenenuTs reoMeTpuiecKue
napametpbl otcroiinuka (L, H, a, W), nmpu KoTOpbIX Ha €ro M3roTOBICHUE YHAET
MUHUMAaJIbHOE KOJIMYECTBO OeToHa. (cM puc. 2). PemnTs 3a1auy, Korna OTCTOMHUK
UMEET KPBILIKY.

Pucynok 2 — Unmroctpanus x 3amgade No/

3agaua 8. C npsMOYTroJpHOTO JIMCTA pa3MepaMu (a Ha b) MPOEKTUpPYETCs
koHTerHep. [lo yrmam nmucra Beipe3aroT 4 kBajapara pasmepamu (C X c). 3aroToBka
crubaercs u cBapuBaercss 4-ms 1mBamMu. Kakue JODKHBI OBITH pa3Mephl
KOHTEHHepa HauOoJbIIero o0beMa, eCiu MIOMIAlb ero JIHA He JOJKHA IMPEBhIILIATh
2M° ¥ He OfIMH W3 JIMHEHHBIX pasMepoB a, b, ¢ He JOIDKEeH OBITh GOJIBIIE APYTOro
OoJiee yeM B TpHU pasa.

3agaua 9. Pacxon KUIKOCTH 4epe3 KOJbLO KPYIJIOro CEYEHUs MEKIY
JIBYMSl KOHLUEHTPUYECKUMHU TpyOKamu (paouycamu RO u RI, RO> RI)
onpenensercs GopMyJIou:

Q =K*(Ro" -R1* - (Ro? -R)/(Ro/R1))), 20e Ry - nocmosinmbiii kosdduyuenm.

Haittn 3Hauenme Ry m Rj, mpu KOTOpBIX pacxon KHUIKOCTH YeEpe3
MIOTIEPEYHOE CEYEHHUE TUIoIaabpo 10 cM® MaKCHMAJIbHBII.

ITpu ycnoBum 2cm<= R;<R;<=10cMm

3apava 10. [IpoextupoBaHue 2-X KOHycOOOpa3HbIX (moxapHbix) Beaep. C
KPYTJION 3aroToBKH jkecTd (I = 3) BBIPE3al0T CEKTOP C yIiioM 0 , TOTOM C Jpyroro
JIeNal0T BEApPO B BHJIE KOHyCa M U3 BBIPE3aHHOTO CEKTOpa TOXe (TO ecTh 2-a
Benpa). HeoOxoaumo paccuuTaTh BETWYMHY yriia 0, TO €CTh Kak HEOO0XOJIUMO
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pPacKpouTh 3arOTOBKY, 4TOOBI 00beM 2-X Benep OblT MaKCHUMalbHBIM. R - paguyc
OCHOBAHUS KOHYCa; h- BbICOTa KOHYCA; I - pauyC 3arOTOBKH.

3agaua 11. CopoeKkTHpoBaTh MPSMOYTOJIbHBIA Oak: ONPENENUTh JJITUHBI
CTOpOH a, b, h npsiMoyronbHOrO 6aka 3aJjaHHOTO 00beMa V, MUHUMU3UPYA JJIUHY
cBapHoro 1Ba, V = 2.5; orpannuenus: a, b, h> 0.

3agaua 12. EcTh kBaapaTHBIN JHCT xecTH co ctopoHoi L. [lo ee yrmam
BBIPE3al0T 4 OJMHAKOBBIX KBajapaTa €O CTOPOHOM A, 3areM IOJly4eHHas
KpecTooOpa3Has 3aroToBKa CruOaeTcs B MPSMOYTOJbHYIO KOpOOKYy 0e3 BepXHei
KPBILIKY, a MBI 3aBapuBaloTcs. Kakol momkHa ObITh BeMWYHHA A, 4TOOBI 00bEM
BBIIIE/IICH KOpOOKH, Obu1 MakcumanbHbM? [lpu pemenun npunste L = 1.8.
N3006pa3ute 3aBUCUMOCTb 00beMa KOPOOKU OT A rpaduyecKu.

3anaua 13. [lepeceyenue kaHana - paBHOOEAPEHHBIN TPEYTOJbHUK, OOKOBas
CTOpPOHA KOTOporo paBHa (a). Kakumu noimkHbl ObITh TiyOmHa (H) u mmpuna
KaHana 1o Bepxy (X), utoObl mpu 60% -m 3amoNHEHUM IUIOMIAAb MOTIEPEUHOTO
ceueHust motoka (W (a, X)) B kaHasie Obli1a HAUOOJIBIIICH.

3agaua 14. OTKpbITBI  AIUK  UMeeT (QopMy  IPSIMOYTOJIBHOTO
napasuiesienuneaa ¢ 3aaHHou ToamuHon creHkd d = 10 cM. 1 o0beMoM V = 1.6M°
Kakumu nomxHBI OBITh BHEIIHHE pa3Mephl SIIUKA, YTOObI Ha €ro M3rOTOBJICHUE
YIIJIO HAMMEHBIIIEE KOJINYECTBO MaTepuaa.

3agaua 15. [lpum kakux pasmepax MNpPSIMOYTOJIBLHOTO OacceiHa JTaHHOU
emxocte V (X, Y, z) = 220 »® Ha oGNMIOBKY €ro CTeH M [HA mOTpeGyercs
HaUMEHbIIIEe KOJIMYECTBO MaTepHalia, TO €CTh MUHUMYM S (X, V).

3apaua 16. [Ipoextupyercst KaHaj, CEYEHHE KOTOPOro - paBHOOEApPEHHAS
2
tpanenus. [lnomans Q = 1000 M. Onpenenuth r1yOMHy KaHaiga h U yroa oTkoca
2h

p arobsl iepumetp P 6buT HamMeHbuM. 31ech P =2a + ﬁ

3agaua 17. Kakumm 10DKHBI OBITH BbicOTa N w amamerp d jaHa
IAIMHAPHYCCKOI EMKOCTH, 4TOOBI IIPH 3aIaHHOM ee obbeMe V = 77 M°, ofuas
JUTMHA CBapHbIX IIBOB L oka3zanack MUHUMAJIBHOM.

3agaya 18. Heo0XoauMoO M3roTOBUTH 3aKpBITBIH COCYl B BHJIEC
MPSMOYTOJIBHOTO Mapasieenumena eMkocTeio V = 234 1 u Beicoroit H = 1.6 M.
KakuM 10KHO OBITh OCHOBAHME 3TOM MOCYAMHBI, YTOOBI HAa €ro HU3TOTOBJICHHE
YIIJIO HAUMEHBLIEE KOJIMYECTBO MaTEpHaIa.

3agaua 19. OxHo nmeeT GhopMy MPSMOYTOJILHUKA C TOJIYKPYTOM HaBEPXY.
Jlan nepumetrp okHa P = 6.7 m. Kakum IODKHO OBITH COOTHOIIEHHUE MEKIY
pamdycoM IMOJyKpyra T M BBICOTOM h, 4YTOOBI KOJMYECTBO CBETa, KOTOPOE
MPOITYCKAET OKHO, OBIJI0 HANOOIIBIITHM.

3amaya 20. HyXHO HW3rOTOBUTH OTKPBITHIM LUIUHIPUYECKUN pe3epByap
o6bemoM V = 3.5 m°. CTONMOCTb MaTepHana, u3 KOTOPOro AENaeTcs AHO, B M pas
OOJbIIIE CTOMMOCTH MaTepuaia, MIYIIero Ha ero OOokoBble cTeHbl. Ilpu Kakux
pa3zMepax pe3epByapa ero crpoeHue Oyjaer 6oJiee JeIIeBbIM.
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3agaya 21. Kakue A0MKHBI OBITH pPa3MEpbl 3aKPHITOrO MOMEIIECHUS
3 o

obbemMoM V = 77 M° U moJioM KBaApaTHOU (OpMbI, YTOOBI Ha €ro OOJIMIIOBKY
MOIILI0O HAMMEHBIIIee KOJIMYECTBO MaTepuara.

3apaua 22. [lepeceueHne NUTIO30BOTO KaHAIA UMEET BUJI MPSMOYTOJIbHUKA,
KOTOPBIN 3aKaHUYMBAECTCS MOJNYKpyrom. Ilepumerp ceuenuss P = 4.5m. [Ipu kakom
paauyce noiaykpyra R ceuenue Oyaer UMeTh HAMOOJBIIYIO TUIOIIAb.

3amaya 23. J{niMHa BceX CTEH MPOMBIIUIEHHOIO 34aHUs, BKIIOYas
KaIlMTaJdbHBIC MEPEropoKku, cocTarisgeT 90M. B qoMe pacrosioskensl Tpu 1exa (1,
2, 3) 1 XOpHUI0p, JIMHA KOTOPOTO B IIATH pa3 Oosbmie mupuHbl. [luprHa nexa 3
OTHOCHUTCS K JJIMHE Kopuaopa Kak 3: 5. Kakumu 10KHBI ObITh pa3Mepsl Joma (X,
y), 4T0OBI CyMMa ILIOMIAACH BceX Tpex 1exoB S (X, Y) Oblia HauOoubei (cM. puc

3).

x Kopudop ——
| _‘?Tv 3x

Pucynoxk 3 — Mnmoctpanus k 3amade No23

3agaua 24. [lupuna noma paBHsiercs 6M, mimHa 9M. PaccrosiHne oT
YEepAAYHOrO MEPEKPHITUS A0 KOHbKa 4,4M. HyXHO mnocTpouTs MaHcapay,
MOTIEPEYHOE CEUEHUE KOTOPOH - MPSAMOYTOiIbHUK. KakuMu TOJKHBI OBITH pa3Mepbl
MOTIEPEYHOTO CEUEHMsI, YTOOBI €ro IJIomaas Oblia HauOonbien. [IpuHsaB AUy
MaHcap/bl PaBHOW JJTMHE JI0Ma, BBIUUCIUTH €€ 00beM V U miomianp mnoia S. Cwm.

puc. 4.
@ 4.4

Pucynok 4 — Mnmoctpanus k 3agade No24

3agaya 25. ComnporuBieHue Ha M3ru0 Oalku  MOPSIMOYTOJIBLHOTO
MOMEPEYHOT0 CEYECHMs] MPONOPLUUOHAIBHO MPOU3BEICHUIO IIMPUHBI HAa KBajapaT
€ro BBICOTHI, TO €cTh ¢ = Kk x y " 2. KakuMu JOJIKHBI ObITh pa3Mepbl CEUECHHS
OayKu (X, y), BeIpe3aHHOM U3 Kpyryoro opesHa guamerpa d = 0.5m, 4To0bI ee
COIPOTHBIICHUE Ha N3rud Obu10 HanOoabIMM. ( K = 0.6).
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3anaua 26. [lepecedyenue kanana - paBHOOEAPEHHBIN TPEYTOJbLHUK, OOKOBaS
cTopoHa KoToporo paBHa (a). Kakumu moimkHbl ObITh T1yOunHa (H) w mmpuna
KaHajma JTaxa (X), 4yToObl mpu 60% -M 3alOJIHEHWH IUIONMIAb MOIEPEYHOTO
ceuenus moroka (W (@, X)) B kaHase Obliia HAHOOJIBIICH.

3apaya 27. Kakoil gopkHa OBITH BBICOTA MajaTKu (IIMJIMHIAP + KOHYC)
N 3
JAaHHOW eMKOCTH V = 6 M°, 4yToOBl Ha €ro H3TOTOBJIEHHE YIIUIO HaWMMEHbIIee
KOJIMYECTBO MaTepHuaa, eCju paJnyc OCHOBaHHS paBeH R.

3amaya 28. KakumMu J0JKkHBI OBITH O7MHA | W auameTp d JIHMINA
KOHYCOOOpa3HOi €MKOCTH, YTOOBI MPHU 3aJ]aHHOM ee o0beme V =100cw® , oOImas
JUTMHA CBApHBIX IIBOB L OKa3ajach MUHUMAJIbHOM.

3agaya 29. Kakue A0KHBI OBITH pa3Mepbl 3aKPBITOTO IOMEIICHHS
00beMOM V =64x° W TIOJIOM TPSMOYTOJIBHOW (DOPMBI, YTOOBI Ha €ro OOJUIIOBKY
IOIIJI0 HAaUMEHbIIIEE KOJIMYECTBO MaTepHaa.

3apaya 30. [Ipu kakux pasmepax OacceitHa B dopme Tpamenuyd daHHOMN
eMKOCTH V (X, Y, z) = 3004° Ha OOJUIIOBKY €r0 CTCH M JHA MOTPeOyeTCs HaMMEHBIIICE

KOJIMYECTBO MaTepuaja, To €CTb MUHUMYM S(X,Y) .

3agaua 2.2
DO yHKIUA o0BeKTa 3aJaHa HESIBHO ypaBHEHHEM F(x,t):O.

[ St<t, X, <X=<X, Tocrpouts rpadux 3aBucumoctH O¢yHKuuHX(t) Ha

3amaHHOM otpeske [U,l,]u HaiiTm ee MUHUMYM M MakCUMyM C TOYHOCTBIO

£=107°

Tabnuna 4 - BapuanTsl 3a1aHUiA

Ne Bap F(X,t) tl t2 X1 X5
1 COS X —X+sint -1 4 0 2
2 p2x+t _et2 —2C0S X 0 2 0 2
3 cos(x?) —t? + xsint 0 1 1.5
4 px+t _et2 —3C0oS X 0 2 0 2
5 X3+ X+6sint —t 0 3 -2 -0.5
6 X% +5tsint —t? 4 7 2 8
7 cos(x) —(x—2)sin(xt) 0 2 0 2
8 1—x% —(x—4)sin(xt) 0 2 0 2
9 x*—10sint+5x 0 2 0 2
10 1. -2 1 0 2

t—X——siInt
4
11 el _e* 4 xt 1 5 1 5
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12 3+ 3t 2 7 0 5
13 X° + xsint 0 4 0 4
14 -1 4 1 4
e2t _ e—3x + Lz
X
15 t® — x* —arctg % 1 3 1 3
2 -

16 In(x* +t*) +arctg (XT) L 3 1 2
17 3x+t2 _ Xt3 -2 2 -2 2
18 (€ —3x)7 —X 1 3 1 2
19 xtgt — 2x? —3t? 0 3 0 4
20 e + xcost 1 4 1 3
21 cos(t?) + x? —tsin x 0 1.5 0 1
22 e —In(2x —t) 1 3 1 3
23 1—t? + (t —1) cos(xt) 0 2 0 2
24 x* +8sint — 2t 0 3 0 2
25 cost +t —sinx 0 2 0 2
26 cost +sSin X -1 1 -1 1
27 (Xx+1)° —xt 0 2 0 2
28 COS2 X + th 1 3 1 15
29 3x° — 2x°t + 3xt° 0 2 0

30 Q2% |yt 0 1 0 1

5 O®OPMJIEHUE MOSACHUTEJBHOMN 3ATIMCKH

Texkct paboTel odopMmisieTcss B BUIAE IOSCHUTEIBHOM 3allMCKH B
cootBercTBUM ¢ TpeboBanuamu ['OCT 7.1-2003 B oOwveme 40 crpanun gopmara
A4. N3noxxeHuwe AOMKEH OBITh TOCIENOBATEIBHBIM, JIOTUYHBIM, KOHKPETHBIM.
PabGoTta odopmisieTcss ¢ UCHOJIb30BaHUWEM TeKCToBoro penakropa MS Word u
pacrneyaTbiBaeTCsl Ha MPUHTEPE.

TekcT MOSACHUTENBHON 3aMMCKU K MHAUBUAYAJILHOMY 33JaHUIO JEIUTCS Ha
paszensl, MoApa3ienbl U MyHKTHI. Pa3MenieHue Tekcra - ¢ OHOM CTOPOHBI JIUCTA.
Pasmep mpudra - 14 Times New Roman , BepxHee noJie - 2 ¢cM, HI)KHEE U JIEBOE
noJie - no 2,5 cm, npasoe noje - 1 cm. Hymepanus ctpanuil - BHU3Y CTpaHHULbI B
pamke cnpasa. llepBas cTpaHuIa - TUTYJbHBIM JHCT, BTOpas - 3ajada, Jajiee -
COJlep)KaHME M TEKCT (HOMepa MEpBBIX [JBYX CTPAHMI] HE YKa3bIBAKOTCH).
CopeprkaHre cO30aeTCsl aBTOMAaTUYECKU CPEACTBAMU TEKCTOBOTO PEIAKTOPA.

Jlnis BcTaBku popMyn Ucmonib3yercst peaaktop popmyn Microsoft Equation.
dopMyJIbl HyMEPYIOTCS B IIpeieaax KaXa0ro pasjiena, HOMep yKa3blBaeTcsl CrpaBa
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OT OPMYJIBI - B TIPABOM TPAHMIIBI TEKCTA, B KPYIJIBIX CKOOKax 1o oOpasity (3.6) -
niectas (hopMmyia B TPEThEH II1aBe.

JUis co3aHusl WIUTIOCTPALMil UCTIOIB3YIOTCS IpapuuecKue perakTopbl UiH
CpeacCTBa rpaUKd MaTeMaTUYECKUX M CTATUCTUUYECKUX MAKEeTOB. TaOIuIbl MOTYT
OBITh CO3JaHbl HEMOCPEIACTBEHHO B TEKCTOBOM pEIAKTOpPE WM BCTaBJIEHBI U3
NPUKIAJTHONW porpaMMbl. TaOauIbl 1 PUCYHKH JOJDKHBI ObITh IPOHYMEPOBAHBI U
IO/NKCAHBI.

CcbUIKM Ha JIATEpaTypHblE MCTOYHUKM YKa3bIBAIOTCS B KBAJpPaTHBIX
cKoOKax, MpU CChUIKE Ha WHGOpMaIWIo, MOJIy4YeHHYI0 B Internet, yka3piBaeTcs
COOTBETCTBYIOIIUNA 3JIEKTPOHHBIM aapec. CHUCOK JIUTEPATYpbl, HUCIOIb30BAHHON
IIPU BBIMOJIHEHUU paOOThl, IPUBOJUTCS B KOHIIE TEKCTA.

6 HOAI'OTOBKA UHAUBUJAYAJIBHOI'O 3AJJAHUS K 3ALHIUTE

OdopmiieHHOE WHIMBUAYAIbHOE 3aJaHUE TMPEACTABISCTCS CTYACHTOM
MPENoIaBaTeNto JUIsl MPOCMOTPA COOTBETCTBUM C YYEOHBIM IIJIAaHOM 3a 2-3 1THS 10
3aIUTHI.

['paduix 3amuThl HHAUBUAYATBHBIX 33JJaHUN COCTABJISIETCS MPEIOAaBaTeIeM
U JIOBOAUTCS JI0 CBeACHHUS CTyAeHTOB. [Ipm HEOOXOIUMOCTH JIEMOHCTpPAIUH
MPOTPAMMHBIX MPOAYKTOB 3aLIUTYy HAa3HAYaeTCAd B KOMIBIOTEPHBIX Kiaccax, IJie
€CTh HEO0XO0IUMOE MPOrpaMMHOE 0OeCTICUCHUE.

[Ipu 3amure WHAMBUIYAJIBLHOT'O 3aJaHUsl CTYJIEHT JOJDKEH KpaTKo
chopMyIHpOBaTh 1eIb PaOOTHI, U3JIOKUTH COAEP)KaHUE, aKIICHTUPYSI BHUMaHUE Ha
HauOoJiee BAXKHBIX W HMHTEPECHBIX C €r0 TOYKU 3PEHUS PEIICHUSIX, B TEPBYIO
ouepellb, MPUHATHIX CTYJICHTOM CaMOCTOSTENbHO. [Ipy BBICTYIIICHUN MOXKET OBIThH
UCITI0JIb30BaHa IPE3EHTaLUA.

PesynbraThl paboThl OIIEHMBAIOTCS C YYETOM KadecTBa €€ HCIOJHEHUS U
OTBETOB Ha BOIPOCHI.

IIpu HEYIOBJIETBOPUTEIIbHOU OLICHKE paboThI MpenoaaBaTellb
YCTAaHABJIMBAET, MOXET JU CTYACHT NPEACTaBUTh K IMOBTOPHOM 3allIUTE Ty K€
paboTy ¢ HEoOXOoauMOU MTOpabOTKOM WM JOJDKEH pa3paboTaTh HOBYIO TEMY.
CTyneHT, KOTOpbId HE CaJl B YCTAHOBJIEHHBIE CPOKH WHJMBUAYAIBHOE 3a/laHUE,
HE JI0IYCKAETCsl K CECCUMU.
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MPUJIOKEHHUE 1
Oobpasey opopmnenus mumynbHoil CMpanuybl

MHUHHUCTEPCTBO ObPA3OBAHHUA U HAYKH JTHP
JIYIAHCKNU HAITMOHAJIBHBIM YHUBEPCUTET
NMEHMU BJIAJIMMUPA JTAJIA

CTAXAHOBCKUI YUYEBHO-HAVUHBIN MHCTUTYT 'OPHBIX
1 OBPA3OBATEJIbHBIX TEXHOJIOI' I

KA®EJPA NTHO®OPMAIIMOHHLIX TEXHOJIOT NI

Jlomy1ieH K 3amure

3aB. kadeapoit ”HHOPMAITMOHHBIX TEXHOJIOT Ut
KaHJWUJ1aT TEXHUYECKUX HAYK, TOLICHT

B.I1. KapueBckuii

" " 2020 .

NHANBUAYAJIBHOE 3AJTIAHUE (KYPCOBASA PABOTA)
ABTOMaTH3aLUs IPaUYecKUX 32124 NPOCKTUPOBAHUS

CTy1eHT-UCTIOJIHUTENb: A.A. IleByeHKO
3 kypc, AI'-1UT8-1

PykoBoaureins 3a1anus: M.K.Tpydanona

3aB. kademapoit UT: B.I1. KapueBckuit

CraxanoB 2020
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MPUJIOKEHHUE 2
Oobpasey opopmnenus cmpanuy 3a0aHus u Kai1eHOAPHO20 NIAAHA

JIHY numenu Baagummpa dans, CYHUT'OT
Kadenpa undgopmManimoHHbIX TEXHOJIOTHI

HucuunnuHa «CucteMbl aBTOMaTU3UPOBaHHOTO npoekTupoBanus (CAIIP)»
Hanpasnenue noarorosku: 44.03.04.09
«IIpodeccuonanpaoe o0yuenue. MHpopMaoHHbIE TEXHOIOTHHA U CUCTEMBD)
Kypc 3. I'pynna AI'- UT7-1. Cemectp 5

3AJJAHUE
K HHAUBUAYAJIBbHOMY 3a1aHHUIO CTYACHTA

Hynuauka Cepres Bnanumuposuua

1. Tema 3aanust « ABTOMatu3aus rpaduueckux 3aj1ad NpOEeKTUPOBAHUSDY

2. Cpok 3aiuThl CTYJACHTOM 3aKOHYEHHOU paboThl 10 25-30 nexabps 2020
roja.

3. TpeboBaHUs K BBHITOJIHEHUIO WHANBUAYAIBHOTO 3aJaHHs.

3.1. O6uue TpeboBaHus K TpapuuecKoMy MOJCITUPOBAHUIO.

CrpoekTupoBaTh OTAENIBHO CTOsALIEE 3AaHUe Uil yupexaeHus (oduca)
COTJIACHO BAapHWaHTy, KOTOpO€ OOOpYIOBaHO KOMIBIOTEPAMH W MPOTPAMMHBIM
o0OecrieyeHueM B COOTBETCTBHM C 3aJaHHbIM Ha3zHaueHueM. Kaxablii BapuaHT
OTJIMYAeTCsl TMOJIE3HOM TUIONIaNbl0 odrca, ero Ha3HauYeHHWEM, MPOrPaMMHBIM
oOecrieueHueM U 000PYIOBAaHUEM.

Pa3zpaboTke mojiexar miaH u 00beMHOe U300paKeHUE 3/1aHus, UHTEPhEP
U MeOIMpOBKAa KOMHAT, MapaMeTpbl M  PACIOJNIOKEHHE KOMIBIOTEPHOTO
o0OpyZOBaHUs, DJIEKTPOCHAOXKEHHE JIOMa, OJIAarOYCTPOMCTBO — OKPY’KAIOIICH
TEPPUTOPHH.

3.2. Cpenp mpoektupoBanus: 3D Home, Excel, MathCAD, Power Point u
JpyTHe, 0 COTJacOBaHUIO C PYKOBOAUTEIIEM 3a/1aHUS.

3.3. Ilo corimacoBaHHIO C JIGKTOPOM M PYKOBOJUTENIEM 3aJaHus,
BBITIONHSIOTCS  (popManibHbIE M TBOpPYECKME MPOCKTHBIE pemeHus. Hampumep,
dbopMupoBaHHE yIWIBI, HAa KOTOPOW pACIONOXKEHBI HECKOJBKO 3/IaHuM,
MPOEKTUPOBAHNUE ABYXATAKHOTO 37aHUS WM 3[JaHUS C TapakoMm, PEHIACPHHT,
aHUMAaNMs C BUACOKAMEPOH U JIp.

4. ConepxaHue PACUETHO-TIOSICHUTEIBLHON 3amucku (IepeyeHb BOIPOCOB,
KOTOpPBIE JOJKHBI ObITh pa3paboTaHbl).

4.1. BBemenue c 00sA3aTENbHONM CCBHUIKOM Ha HCTOYHUK, B KOTOPOM
YKa3bIBAETCS aKTyalbHOCTh U 3P (PeKTUBHOCTH ucnonb3oBanus CAIIP.

4.2. [1oMHOCTBIO NPUBOJIUTCS OMMCAHUE BapHaHTA 3aJaHUS.

4.3. I'padmueckoe MOACITUPOBAHUE 3/IAHUS B 1IETIOM.
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4.4. KpaTtkoe omucaHuE€ JEATCIBHOCTH YYPEKICHUS, MPOTPAMMHOTO
oOecrieueHus1, J0HKHOCTEN U (QYHKIMA COTPYTHUKOB.

4.5. Onucanue KOMIBIOTEPHOTO OOOpPYAOBaHUS MO TMpaiic-IucTam
(ycTpoiicTBa cCTEMHOT0 0JI0Ka, KJIaBUATypa, MOHUTOP, MBIIlIb, TPUHTEP U Ap.).

4.6. DnektpocHabkeHHe 37aHMs (OCBEILEHUE; pacdyeT TOKOB; CEUYCHUE,
THII, JJIMHA TIPOBOJIA JIJISl BHIMOJHEHUSI TIPOBOJIKU; AJIEKTPOTEXHUYECKas apMaTypa
¥ MECTa €€ YCTAaHOBKH; IJIaTa 3a 3JICKTPO3HEPTHIO).

4.7. OOmue BBIBOJABI KO BCEM pazjenaM WHIAUBUIYAIBHOIO 3aJaHus, C
00s3aTEIBPHBIM ~ TIEPEYHEM  KOJWYCCTBEHHBIX  JAHHBIX, XapPaKTEePU3YIOIIUX
pa3paboTKy.

4.8. IlepeyeHb UCIIOIB30BAHHBIX UCTOYHUKOB.

4.9. Ilpunoxenus. Pacneyatka mnpeseHtanuu npoekra B Power Point.
@parMeHThI NPANC-IIUCTOB.

5. B TOSICHUTENbHYIO 3alKCKy JOJDKEH OBbITh BKIIIOUYEH HEOOXOJMMBIN
WUIIOCTPATUBHBIA ~MaTepHall — OSKpaHHbIE KONMUU (IUIaHBI U OOBEMHbIE
U300pKEHUST 3JIaHUd C pa3MepaMu, KOTOPbIE COOTBETCTBYIOT —3aJIaHUIO;
UHTEPBEPBI; CXeMa JIICKTPOCHA0KECHHUS; OKPYIKAIOIIast TEPPUTOPHUS U JIp.)

6. lata Bermauu 3amanus 12 centsops 2020 roxa.

Y1Bep:kaar:

B.I1. Kapuesckuii,
3aBeAyromuii kaheapoun
WH(OPMAITMOHHBIX TEXHOJIOTHH,
JIOLICHT, K.T.H

KAJIEHAAPHBINA IIJIAH
Ne HanmeHnoBaHme 3Tanos Cpox
IIpumeyanus
1/0 | BbINOJHEHHS] HHIAUBHAYAJBHOTO 33 JaHUSA BBINOJIHEHHU S
1. | AHanu3 UCXOJHBIX JaHHBIX  IPOEKTA. Mo 30. 09
Hamnucanue TeKCTa BBEJICHUS C

00513aTeIIbHOM CCHUIKOW Ha WCTOYHHWKH, B
KOTOPBIX YKa3bIBaeTCsA aKTyaJbHOCTh W
s dexktuBHOCT, Hcnonb3oBanus CAIIP u
rpaguYecKOro MOJICIIMPOBAHHSI.

2. | IlpoextupoBanue 3maHusi (BO3MOXKHO Ha Ho 15.10
OCHOBE aHalW3a JIByX QJIbTEPHATHUB).
[Togbop oOopynoBaHus yuUpexKACHUS U
OIHMCaHUE ero apameTpoB.
XapaKkTepucTHKa JIeSITETTHHOCTH
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YUPEKICHUS. [Tpumep IPUKIIAIHBIX
nporpamMm  yupexkacHus.  COTpyIHHKH
opruca W WX JOKHOCTH, (QYHKIHH
(mrraTHOE pacmucaHue). Bri6op
OKOHYATEJIBHOTO uIaHa yupexaenus (2D).

[IpoekTrpoBaHUE MIIAHOB U OOBEMHBIX
n3o0pakenuit B 3D Home. YcranoBka
Mebenu u obopynoBanus. [IpoekTupoBanue
OKPYIKaIOIIeH TEPPUTOPHH.

Tlo 30.10

IIpoexkTupoBanue 3EKTPOCHAOKEHUS
YUPEXKICHUS.

Tlo 15.11

AHanu3 pe3yJbTaToB MPOEKTUPOBAHUA.
Bnecenue B mpoexT, npu HEOOXOIUMOCTH,
W3MEHEHUU U JonojiHeHni. Pa3paboTka
3JICKTPOHHOM MPE3EHTAUH TPOEKTA.

Tlo 22.11

Odopmierne  TekcTa  MOSCHUTEIBHOM
3aIMCKKM  HA CTPAHMIIAX CO IITAMIIOM:
TUTYJIbHAS CTpPaHUIA, JUCTBHI 3aJaHHs U
KaJICHIaPHOT'O IUIaHa, CoJIepKaHue,
BBEJCHHME, TMOJIHBI  TEKCT  BapHaHTa
3aaHHus, OCHOBHOM paszaen c
WLTIOCTPAIUSIMH, OOOCHOBaHHBIC BBIBOJIBI,
CIIUCOK  HCITOJIb30BAaHHBIX  HCTOYHHUKOB,
MPUIIOKCHHS.

[IpencraBieHue TMOSCHUTEIBHON 3aIUCKU
WH/IMBHyaJbHOTO 3aJ]aHHsi HA IPOBEPKY
PYKOBOJIUTEITIO.

o 22.12

Hawnbonee
MPOIOTAKUATEITbHBIN
aTan padboThI.

Jlonyck paOoThI
K 3alIuTe,
PYKOBOJIUTEID
M.K.Tpydanosa

[TonroroBka pabOTHI K 3amuTe: AOKIAT K
3alUTe; CO3/laHue JHCKa CO  BCEMHU
MaTepuasaMu pa3pabOTKH (MOSICHUTENbHAs
3anucka, (paisel MPoeKTa, Mpe3eHTAIHs).

o 25.12

3ammTa WHIMBUAYAJIbHOTO 3aJaHusd B
naboparopur 306 ¢  HCMIOJIB30BAHHEM
KOMITbIOTEpA u MYJIbTUMEAUIHHOTO
MPOEKTOPA, MPOAOIIKUTEIBHOCTh 3aIIUTHI
1o Tpuanaty (30) MUHYT.

25-30.12

Komuccus:
B.I1.KapueBckuii,
M.K.Tpydanosa

Crynent(ka)

PykoBoaurens 3a1anus

(moamucs)

TpydanoBa Maprapura KoHCTaHTHHOBHA

(moanucs)

12 centsi6ps 2020 rona
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MPUJIOKEHHUE 3
Oopaszey pepepama

PEDEPAT

WnnuBuayansHoe 3aganue coaepxut: 40 ctpanui, 38 pucyHkoB, 10 Tabnui, 2 NpUIoKeHHS,
25 UCTOYHMKOB.

OOBEKTOM MPOEKTUPOBAHUS SIBIISIETCS MPOLIECC HOATOTOBKY OyIyIINX WHXEHEPOB-II€AaroroB
B 00JIACTH KOMIBIOTEPHBIX TEXHOJIOTHIA AJIsl CHCTEMBI TPO(eCcCHOHATBHO-TEXHUIECKOT0 00pa30BaHHUA.

[IpeameroM MpoOeKTUPOBAHUS ABISACTCS METOIMKA (POPMHUPOBAHUS SPTOHOMUYECKUX 3HAHUH 1
yMEHul OynylMX WHXEHEPOB-II€aroroB B 0071acTH KOMIBIOTEPHBIX TEXHOIOTHL.

Lenpro mpoeKkTHpOBaHMS SBISIETCS pa3pabOTKa M TEOpPeTHYecKoe OOOCHOBAHWE LEJeH,
coJiep>KaHusl, METOJIOB, CPEJICTB M TEXHOJIOTUH (HOPMHUPOBaHUS S)PrOHOMHUUECKUX 3HAHUI U YMEHHI B
00JIaCTH YPrOHOMHUYECKOI OLEHKH, SPrOHOMUYHOTO MPOEKTUPOBAHUS U SPTOHOMHYHON SKCHEPTH3HI
KOMIIBIOTEPHBIX TEXHOJIOTHHA U CUCTEM B OyIyIINX MHKXECHEPOB-TIEAAarOroB.

MeTtoap! uccnenoBanus. st pemenus NocTaBIeHHON eI TPUMEHEHBI:

— oOImIeHay4YHbIe METO/BI: TEOPETUIECKOTO MOUCKA, KOHIIENTYaIbHO-CPAaBHUTEIILHOTO aHAaJIH3a,
OTIpe/ieNICHUs] TEOPETUYECKUX U MPHUKIATHBIX aCIIEKTOB MPOEKTUPOBAHUS, ONpEAETICHHE CTPYKTYPHI U
COJIEp’KaHus MOATOTOBKH;

— OMIIMPHYECKUE METOMABI; MaTEMAaTHYECKHE METOJBI: TEOPUU BEPOSTHOCTEH, perpecCHOHHBIN
1 KOPPEJSLHOHHBIN aHAIN3 C LENBI0 MOCTPOCHHS U aHAIN3a CTPYKTYPHO-COAEPKATEINBHON MOJIEIH,
paIoHaIbHOMN MOCIIE0BATENBHOCTH MIPENoAaBaHus yueOHOro Marepuaia,

— MOCTPOEHHUS MOAEJeH npouecca 00ydeHus: 1 MoJeleil mpernojaBaHus y4eOHOro MaTepuana;

— METOABI CO3JJaHUs MIPOTPaAMMHBIX CPEACTB ydeOHOro HazHaueHus. [laHnHble 00padaThiBaIiCh
¢ nmomo1sio 9BM ¢ nucnone3oBaHrEM METOIOB MaTEMaTHUYECKOW CTATHCTHKH, 3JIEKTPOHHBIX TaOIuI,
PErPECCHOHHOT0 ¥ KOPPEISAILMOHHOTO aHAJIN30B.

HoBuzHa mpoexkTHpoBaHUs 3aKIIOYaeTCs] B TOM, YTO: pa3paboTaHbl COAEpKaHHWE Y4eOHOTO
MaTepuaja B NPEAMETHOH OOJAacTH 3PrOHOMHMKHM HH(GOPMALMOHHBIX TEXHOJIOTHH; pa3paboTaHbI
KOMITBIOTEPHO-OPUEHTHUPOBAHHBI METOJ] TIOCTPOEHHMS M aHalIu3a CTPYKTYpHO-COAep KaTeIbHON
MOJIEJIN Y4eOHOTro MaTeprala; 000CHOBAaHHBIE U AKCIIEPUMEHTAIBHO MMPOBEPEHBI B peallbHOM Y4eOHOM
MpoLecce BCE AIEMEHTHl METOAMYECKOH CHUCTEMbI (POPMUPOBAHNUS S3PTOHOMHUYECKUX 3HAHUN U YMEHUI
y OyoyIIMX MHXEHEPOB-TIEAaroroB B 00JaCTH KOMIBIOTEPHBIX TEXHOJIOTHII.

[IpakTdeckass 3HAYUMOCTH TPOCKTHPOBAHHSA: pa3paboTaHbl MeToA  (HOPMHUPOBAHUS
TpeOOBaHMH, METOI OINpeleNieHUs COJEpXaHus Y4eOHOro Marepuana, METOJ MOCTPOEHUs
CTPYKTYPHO-COAEPKATEIBHON MOJIEIIH.

Pesynprarthl mccienoBaHMs MOTYT OBITH HWCIONB30BaHBl B WHXKEHEPHBIX M HHXCHEPHO-
MearornIecKruX BBICIINX YICOHBIX 3aBEICHHSIX.

CTPYKTYPHO-COJAEPXATEJIbBHASA MOJIEJIb, CUCTEMA «4EJIOBEK - TEXHUKA -
CPEJA», MOIAYJIbHO-PEUTUHI'OBAA  CUCTEMA, VYYEBHO IIO3HABATEJIbHAS
JEATEJIBHOCTD.

44.03.04.09 AT-UT?-1  Und.3adaHue (KP) (007)
«A 5/770/‘10/77U3GLIUF/ /lucm Macca Macwmad

Hsm. | /lucm Ne dokym. llodnucs | Aama
Paspadoman | Jopogeeba AA. zpagbuqecKux U pacdemHsix
Mpobepun Kapyebckud B.11 3aday npoekmupoBaHues
[lpoBepun ToypaHoba MK. /lucm. I /lucmob

leamensHocms ogpuca «Comp Help» CYHUIroT /IHY um. B.fanrs
H._Konmp. cBssana ¢ pemoHmom 3BM Kagedpa UT
Y. P

27



IHPUJIOKEHHUE 4
Ilpumep oghopmnenusn codeprcanus

COJEPKAHUE

1 TPAONYECKOE MOAEJIMPOBAHUE O®PUCA
CMACCME I A cccotvunriiiiiiiiiiiiiiie it ssiisaea e e sisaaese e s s snssnaeeeessssnns 7
1.1 Vcxonubie naHHbIe 17151 TPOCKTUPOBAHUS ODUCA .....eeevvvennnee. 7

1.2 Onucanue npegHa3zHayeHus oduca U €ro MporpaMMHOE

LU0 (S (53 1 (TR R TP 8
[N I @10l §'0) 721 05070397 00 1)/ (o1 A TSR TRR 12
1.4 AnpTepHaTUBHOE KOMITbIOTEPHOE 000pyI0Banue. Kpurepun
BBIOOPA OJTHOM U3 QIIBTEPHATHIB ...vvvveivrersesssreesssssneessssnenssssssnesssssessssssnnesns 15
1.5 Ilnan oduca v ero 00bEMHOE UZ00PAKEHHE .....vvvervveeenrreernnnnnns 19
1.5.1 Inan oduca ¢ YKa3aHUEM PABMEPOB ....cocrvvvrermrerrrrneernnnens 19
1.5.2 O0beMHOE TPOEKTUPOBAHUE CTPOCHUS ...vvvereveeervreanvnanns 20
1.5.3 VIHTEPBEP BCEX KOMHAT ..eeevvveerrreeasreeeennreessnesesnneesnneessneeas 21
1.5.4 TeppuUTOpUS IPOEKTUPYEMOTO IOMA ....vvvveeernrreeennnrnnannnns 25
1.5.5 IMIIOPTUPOBAHHBIE OOBEKTBI ..vvvvevvvrreessieresssirenessssneessnns 25

1.5.6 Hapyxxnast u uHTEphEpHAs pekiiama. PexiiaMHbIe IUTHI,

BBIBCCKHU, MYJIbTUBU3UMOHHBIC YCTAHOBKH, KpOHHITGI‘/JIHI)I,

MAPKU3BI, IITCHIEPBI ....eerrrrrnreniurrereinrenesanneeesssneeesanneeens 27
2 JJIEKTPOCHABKEHHUE OPUCA .........c.ooovviiiiiiicee 28
2.1 CxeMa DIMEKTPOCHAOTKCHII ...e.uvveererreanireesireessireesseesssneesseneessnnas 28

2.2 Mecto pa3MenieHus B o(uce dJIEKTPOTEXHUUECKOM

APMATYPDBI c.nvvieeitiireesteeeeaasteeeeasseeesassreessanbeeeeanseeesanneeeeaanneeeeas 29
2.3 Pacuer xabenbHOM MPOIYKIIMU JJISI DJIEKTPOCHAOKEHHUS ...... 29
2.4 Pacuet TOKa B OT/IETBHBIX YACTAX CXEMBI

DITEKTPOCHAOTKECHII «...vevveenieesireesieesraesieesiee et e s e s e enne e 31

/lucm

44.03.04.09 AF-UT7-1  WHd.3adarHue (KP) (007)

Uzm. | /lucm. N dokym. [lodnucs | Aama
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2.5 Pacuet notpe0asieMol JIEKTPOIHEPTUN B CPETHEM 32 ICHb U

B MeCsIL. OIIaTa AIMEKTPOIHEPTHH ....eeeervvrernreeannreesnrenesnneesnness 31

2.6 BBIBOJIBI TTO TIPOCKTUPOBAHUIO OHCA ovvvvveeivveeeesirrerennnneensnens 32

3 MATEMATHUYECKOE MOJEJIMPOBAHHMUE ............c.ccoveennnnne. 33
T G 7 i 0= 1 ¢ 10 I T 35

TG T D1 01 ¢ 0 0T 37

3.3 3aAUA 2.1 oottt 37

B4 BAMATA 2.2 oo 38

3.5 3AIAUA 2.4 oo ———————————— 40
BBIBO/IBI ......ccuuiiuiiiniinniinnicnnesssicsnssssnssssssssnsssssssssssssssssssssssssssssssse 40
CITMCOK UCHTOJIb30O0BAHHBIX HCTOYHUKOB ...................... 41

HPUJIOKEHHUE A. JI0/1KHOCTHbIE HHCTPYKIMHU COTPYIHUKOB

IHHPUJIOKEHUE b. IIpe3eHTanus K NOSICHUTEIbHOI 3allUCKe

HHAMBUIYAJTBHOTO 3aAHUA (KYPCOBOIO MPOCKTA) cecerrrrnsrreccsssnssssessses 43

/lucm

44.03.04.09 AM-UT7-1  UHd.3adarue (KP) (007)

Uzm. | Mlucm. Ne dokum. [lodnucs | Aama
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MMPUJIOKEHHUE 5
Ilpumep ohopmnenua mamemamuueckux zadau

3aoaua 1.1 (Excel)

Ycnosue 3amaun: Mojenb 00beKTa MPEACTaBIeHa CUCTEMON JIMHEHHBIX
ypaBHeHu#. Ormnpenenutb HEU3BeCTHble mepemeHHble (X;). Pemienue HaiiTu
cpenctBamu Excel 1 MathCAD . CpaBHUTD pe3yibTaThl.

2%, —8X, —3X, —2X, =-18
X, —2X, +3X; —2X, =28
X, + X, +X, =10
11x, + X, +2x, =21

JUis pelieHusi CUCTEMbl YpaBHEHUI HEOOXOIMMO 3alOJHUTH TaOJIHIly C
UCXOJHBIMU JaHHBIMU M pacyeTHbIMU (opMmynamMu (JieBasg 4YacTh KaXKJIOTO
ypaBHeHus1). [lpu 3nauenusx x1, x2, x3, x4 paBubix "0", NOJy4YUM paBEHCTBO
"0" Bcex JeBBIX yacTeld ypaBHeHMsA. Ha puc. 5 mpuBeneHa COOTBETCTBYROIIAsS
Tabnuia.

A B C D E F
PesynsTaT Llenesaa GyHKUMA
x1= 0 0
X2= 0 3HayeHuA
x3= 0 0 28
x4= 0 0 10
0 21

(= LS R - O R

7
Pucynok 5 — Tabnuia 3anmcu UCXOIHBIX JaHHBIX

[IpaBUIBHOCTH PEIICHUs] CUCTEMBI YPABHEHHSI MOXKHO MPOCIEIUTh, €CITU
BKJIFOUUTH PEKUM OTOOpaKeHUs POpPMYIL.

A B C D E
1 PesynbTar Lenesan GpyHKUUA 3HaveHuA
2 xl1= 8 =2*B2-8*B3-3*B4-2*B5 -18
3 x2= 1 =B2-2*B3+3*B4-2*B5 28
4 x3= 8 =B3+B4+B5 10
5 x4= 0,999999999999999 =11*B3+B4+2*B5 21
6
P

UCYHOK 6 — PesxkuM oToropaxeHus Gopmyia

Jlist Toro 4TOOBI OOECHEYUTh pEIICHWE YpaBHEHHs, HEO0O0XOIUMO
3anoaHUTh OKHO "Tlouck pemenus" caeayrommum oopa3om.

/lucm

44.03.04.09 AM-NUT7-1  UHd.3adarHue (KP) (007)

W3am. } Slucm. N2 dokum. [lodnuchb gama
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[Tpu HaxkaTnu KIaBUIIK "BBINOTHUTE" HA SKpaHE MOSIBISETCS CIEAYIOIIEE

Mowck pelweHna

(@) anauenmo:  |-18

YCTEHOBMTE LENeBYH Aueiiky: BHINGAHUTE

() MAKCHMANEHOMY 3HAUEHWHD

PaeHoii:
3aKpLITE

() MMHUMANEHOMY ZHAUEHMHD
HM3MeHAR AYeiikn:

$B$2:5B$5
OrpaHuueHnna:

$C$2:5C$5 = $E$2:5E55

NobaenTe

¥oanuTte

NapameTpel

Cnpaeka

PucyHnok 7 — OKHO NOHCKa peIeHUN

OKHO U Ta6JII/IHa C PCIICHHUCM.

1 PesynbTtar Llenesaa dyHKUMA 3Ha4YeHuA
2 x1= 8 =2*B2-8*B3-3*B4-2*B5 -18
3 x2= 1 =B2-2*B3+3*B4-2*B5 28
4 x3= 8 =B3+B4+B5 10
5 x4= 0,999999999999999 =11*B3+B4+2*B5 21
;
7 PesynbTaThl NOMCKE PELLEHM: L J
8 P lineHo. Bee orp; 1 YCNOBHA

OMTMMANEHOCTH BHINOIHEHEL. Tun oTueTa
9 FesyneTatel
10 (@) CoxpanuT HaligexHoe pewenne; Yeroiiunsocrs

_ Mpepensl

11 () BOCCTEHOBMTE MCXOAHLIE 2HAYEHMA
12 [ OK ] [ OTMeHa ] [ COXPaHKTb CLEHapHii... ] [ Cnpaska ]
13

1

BoccTaHoBWTE

Pucynoxk 8 — Pe3ynpTarsl moucka pemeHui

Pesyabrar: x1=8, x2=1, x3=8, x4=1

44.03.04.09 AF-HT7-1

N3M.

/lucm.

N® dokum.

[lodnucsk | Aama

WHd.3adarHue (KP) (007)

/lucm
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3agaua 1.1 (MathCAD)
Pemienune naHHoM cucTeMbl YPABHEHUI MOKHO HAWTH ¢ IOMOIIbIO
0s10ka pemenuii Given...Find.
Heo0xoaumo 3aaaTbCsl HAYAJIbHBIMHY 3HAYEHUSIMH

¥l=0 x#@=0 x=0 x=0

Oyuknusa Find wuimer ToyHoe pelieHrne CUCTEMbl YPaBHEHHM, 3alMCAHHOU
nociie ciosa Given .

xl=0 x2:=0 BH:=0 x4:=0
Civen

2xl - B - 55 - 2wl = 18

xl — Dl 4+ 38 - Zpd = IR
@E+E+xd=10

11:2 + 3 + 2w = 21

Find(xl 32,3, %) =

— ) = ]

Pe3yabTar: X1=8, x2=1, x3=8, x4=1

IIpoBepka:
IHosryyeHHbIe 3HAYEHHS MTOACTABJISAAEM B JAHHYI0O CUCTEMY YPaBHEHUI

2+%8—-8+1-3%8-2*1=-18
8-—2%1+3%x8-2%1=28
1+8+1=10
11%1+8+2+1=21

Pe3ynbTaThl, TMOJyYEeHHBIE pA3IMYHBIMM METOJAMH M  CPEJICTBAMHU,
COBIIQJIAIOT, HO METOAbI pemnieHus oTiauvaroTrcs. C TOMOIIbI0 MPOTrpaMMBbl
MathCAD HeBO3MOXHO TMOHSTH THpoliecc pemieHus 3amaud, a MS Excel
MO3BOJIAET 3TO C/eaTh. 3aja4a Obljia pelieHa METOI0M IPaJUeHTHOIO MMOUCKA.

/lucm

44.03.04.09 AF-UT?-1  MHA.3adaHue (KP) (007)
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HPUJIOKEHHE 6

Ilpumep unnrwcmpavyui oguca cnpoexmuposannoz2o 6 3D Home Architect

Pucynox 2 - [Inan nepBoro 3taxka oduca (Bapuant 1)

Pucynok 3 — O¢uc B TpexmepHoM Buje (BapuaHrt 1)

33
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Pucynok 6 - Ilnan oduca B 2D ¢ pazmepamu
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Pucynok 9 — Bun Broporo staxa B 3D

35



HNPUJIOXEHUE 7

Ilpumep npezenmauuu K UHOUBUOYATIbLHOMY 3A0AHUN, CO30AHHOU C
nomowvio Power Point

D INVAEEC

. 1. Ar-K6-1
Mizapseiave H. (1.

ac. kathegpet 1T
Yiwaxosa |. B.

wonani OM 632 A AP L 3GHAZ (MPOLAC N0SYNORK HopKs
06'eKTa - MOCTy0Ea 11 ASTaNiZaYR 3 Mipy POSEKTKY 116 POspoBAKE]Ua), LU0 PaanisyeTsCca 38 Aonowaroa CAP @
2 dopusr B i APOCTOPI; BiakuHE.
o METEMSTAUHONY.

Puc. | Tlan oiicy 3 possipamu
»

Puc. 6-8 Buun oducy

Pue. 5B apyrore nosepxy s 3D s
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HPUJIOKEHUE 8

Ilpumepovr  oghopmnenua  OubrUOZpAPUUEcKO20  onucanus 6  CRUCKe
UCNONb306AHHBIX UCHOYHUKOB
Knurn
Kuura moa ¢pamuiineii aBropa (aBTOpPoOB)
Onucanue KHUTYM HaYMHAETCs ¢ (paMUJIMK aBTOpa, €CJIM aBTOPOB Y KHUTU He OoJiee
Tpex.
Ooun aemop

1. Cynnep WU.JI. MeTomonoruss Hay4dHBIX UCCIEIOBAaHUM: yueOHOE mocodue
/ W. JI. Cynnep. — Cankt-IletepOypr: Ilpocnext nayku, 2017. — 240 c.

/lea aemopa

2. Baneea M.B. DOnexTpoHHBIe TpHOOPHI NS 3E€MJICYCTPOUTEITHHBIX
pabot: yudeOHoe mocobue / M. B. Baneea, C. A. Makapenko. — Boponex:
Boponexckuii rocyJapCcTBEHHbIN arpapHbiil yHuBepcutet, 2017. — 296 c.

Tpu aemopa

3. HepxanocoBa H.M. IIpoextupoBanne u oOecrieueHHe KauecTBa
NUIIEBbIX MpoaykToB: MoHorpadusi / H.M. JlepkanocoBa, JI. A. Kopobosa,
E. FO. Yxuna. — Boponex: Hayunas knura, 2016. — 139 c.

Knura noa 3ariiaBuem
OnucaHue KHUTYM HAYMHAETCs C 3arjiaBHsl, €CJIM OHA HAMKMCAHA YEThIPbMsI U OoJiee
aBTOPAMH.

4. bankoBckui MeHeHKMEHT: yueOnuk / [O.W. JlaBpymuH [u ap.]; mofd pea.
O.U. JlaBpymmna. — 2-¢ u3n., nepepad. u gom. — Mocksa: KHOPYC, 2016. — 554 c.

Crarbu
CraTbs U3 )KypHaia
Ooun agmop

5. Topernan B.II. CoBpemeHHBIN ayauT: MpoOJEMbl W TEPCHEKTUBHI /
B.IL. T'opernsan // Aenwsru u kpenut. — 2017. — Ne 2. — C. 6-13.

unu

6. Topermsng B.II. CoBpeMeHHBIN aymuT: MpoOJIEeMbl U TIEPCTIEKTUBHI /
B.IL. T'opernsan // Aenwsru u kpenut. 2017. Ne 2. C. 6-13.

Jlea unu mpu aemopa

7. XKumepukun B.H. Ilmenwunsii xnon /  B.H. XXumepukun,
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