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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

HucumiuimHa  «MHxeHepHas  rpaguka»  BXOAUT B IporpamMmy  CHEIMaIUTeTa
«Mapkueitnepckoe neno» no HampasieHuto 21.05.04 «l'opHoe neno» u usywaerca B 1, 2
cemectpax 1 kypca. Jucuumuuny peanusyer Kadenpa npoMbIIUIEHHOTO M apXUTEKTYpHOTO
nu3aiiHa. JlucuuniauHa coctouTr u3 4 pasgenoB u 10 TeM M HampaBiieHa Ha H3Y4YEHHE -
TEOPETUYECKMX OCHOB IIOCTPOEHUS M300paKeHUH (BKJIIOYAs AKCOHOMETPUYECKHE IPOEKIIMH)
TOYEK, MPAMBIX, IUIOCKOCTEM WM  OTHEIbHBIX BHJOB JIMHUA W IIOBEPXHOCTEW;
3aJja4 Ha B3aMMHYIO IIPUHA/JIEKHOCTh M B3aMMHOE [1epeceYeHUue reOMeTpUYeCKuX (GUryp, a Takxke
Ha  OMNpeJeNieHWe  HAaTypaJbHOM  BEJIMYMHBI  OTHCNIBHBIX ~ T€OMETPUYECKHX  (uryp;
CIOCOOOB  IOCTPOEHMs M300pakeHWH (BK/IIOYash MPSIMOYTOJbHBIE H30METPHUUECKYIO U
JUMETPUYECKYIO IPOEKLIMHN) IPOCTBHIX IPEIMETOB U OTHOCSIIHUECS K HUM YCJIOBHOCTU CTaHJapTOB
ECKI
pa3BeIOYHBIX 33124 B HE()TEra30BOM JeTIe.

[lenbro OCBOEHUS OUCLMILIMHBI SBJIACTCA IOJY4YCHHE 3HAHWW, YMEHHM, HAaBBIKOB M OIIBITA
JESTeIBbHOCTH B OOJIACTH TIOCTPOCHHUS W300paKEHUH M BBIOJHEHUS YEePTEKHO-TPahUIECKUX
paboT MPUMEHUTENIBHO K 33/1a4aM FOPHOI0 U He(TEra3oBOro INpOM3BOJICTBA, XapaKTEPU3YIOIIHUX
sTanbl  (POPMUPOBAHHMS KOMIIETEHIIMA ¥ 00ECNEYMBAIONIMX JIOCTHKCHUE IIAHUPYEMBIX
pe3yJIbTaTOB OCBOEHUS 00pa30BaTEIbHOMN MPOrpaMMBbl.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHDI

OcBoenne aucuuminHbl «MHxkeHepHas Tpaduka» HampaBieHO Ha (OPMUPOBAHHUE Y
00yJaromuxcst CASAYIONNX KOMIIETSHINHA (YaCTH KOMIICTCHITHN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yuarowuxcia npu 0ce0eHuu
OUCYUNTIUHBL (Pe3VTbmambvl 0C80eHUS OUCYUNTIUHDL)

I/IHI[P[KaTOp])l JOCTHIKCHHUS KOMIICTCHIUHN

Mudp Komnerennus .
(B paMKax JaHHOMW NHUCUMUIUINHBI)

CriocobeH HCcKaTh HyKHbIE
HUCTOYHHUKH MH(POPMALMH 1
JIaHHbIE, BOCOPUHAMATB,
aHAITM3UPOBATh, 3ATIOMUHATH U
nepenaBaTh HHPOPMAIIHIO C
HCIIONIb30BaHUEM LIU(PPOBBIX
CpencTB, a Takke ¢ momompio | YK-12.1 OcymiecTBiseT MOUCK HYKHBIX UCTOYHUKOB HH(OpMAIHN
ITOPUTMOB IIpH paboTe ¢ W JaHHBIX, BOCTIPUHUMAET, aHAIU3UPYET, 3aIIOMUHACT U NepeacT

TIOJTYYEHHBIMHU U3 PA3IMYHBIX  |MH(OpPMALHIO C HCIIOIb30BaHNEM IIU(DPOBBIX CPEACTB, a TAKKE C
HCTOYHUKOB JJAHHBIMH C €TI0 | [TOMOIIBIO AITOPUTMOB IIPH PabOTE ¢ MOTYYESHHBIMHU U3 Pa3IUIHBIX
3¢ QEKTUBHOTO UCTIONH30BAHHS |MCTOYHUKOB JaHHBIMHU C LEJbI0 9(PEKTUBHOTO UCIIOIb30BAHHS
MOJTy4eHHOH MHOOPMALIUH JJIsl | OJTy4YeHHOW MH(OPMALIMH JJIsl peLIeHHs 3a1a4;

pelnieHus 3aja4; IPOBOAUTH
OIICHKY WH(pOpMAaIInH, e
JOCTOBEPHOCTD, CTPOUTH
JIOTHUECKUE YMO3aKIIIOUEHUS Ha
OCHOBaHMHU IOCTYHAIOIIUX
nH(popManny U TaHHBIX

YK-12

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuumnuna «WHxkeHepHas rpaduka» OTHOCUTCS K oOs3arenbHOM dYactu Onoka |
«JlucummmHbl (MOTyJH )» 00pa30BaTeIbLHON MPOrPaMMbI BBICIIIETO 00pa30BaHMS.




B pamkax o0pa3oBaTeNbHOW MPOTpaMMBbl BBICIIETO OOpa30BaHUsI OOyYaronIuecs TakkKe
OCBauBaKOT Apyruc JUCHUITIIINHBI I/I/ niim IMPAaKTHUKHU, CHOC06CTBYIOH_II/IC JOCTUXKXECHUIO
3aITAaHUPOBAHHBIX PE3YJITATOB OCBOCHHS TUCIMIUTHHBI « MH)keHepHas rpadukay.

Tabauya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobcmsyrowux O0CMUICEHUIO
3anIaGHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpenmecTByromme Ilocaenyrwmue
Hndpp Hauvenosanne uncﬁnﬁmnnm%oﬁ&nu HHCHHHHH?IiI/ﬁIOHyHH
9 9

KoMueTeHmH NpaKTHKA* NpaKTHKH*

Crnioco0eH HcKaTh HYKHbIE
HCTOYHUKH HHPOPMALIHH U
JIaHHbIC, BOCIIPHHHMATH,
aHAJIM3HPOBATh, 3aIIOMHHATh
U TIepenaBaTh HHPOPMALHIO
C HUCIIOJIb30BaHHEM

Texnonozuu u npaxmuxa
NPOSPAMMUPOBAHUS HA A3bIKE
Python ona mexnuuecxux

cneyuanviocmen **;
U(POBBIX CPEACTB, a TAKKE
Ynpaenenue npoexmamu 6
C TIOMOIIBIO ATOPUTMOB o
UT-chepe**,;

IpH paboTe ¢ MOIyICHHBIMA
U3 pa3InuHbIX UCTOYHHUKOB
YK-12 JIAHHBIMU C LIEJIBIO
3¢ PEeKTUBHOTO
HCIOJIb30BaHHUs [I0JIyYEHHOMI
uH(opMaLUK A1 peLICHUs
3a7a4; IPOBOANUTH OLICHKY
uHpOpMaIuH, ee
JOCTOBEPHOCTH, CTPOUTH
JIOTHYECKHUE
YMO3aKITIOYEHHSI Ha
OCHOBaHHH ITOCTYTIAFOITHX
nH(popMaNnK U TaHHBIX

TIpaguueckuil ouszatinep ¥*;
JucTaHIIMOHHBIE METOIBI
30HIUPOBAHUS 3eMJIH;
KomMmbroTepHbie TEXHOJIOTHH B
TeOJIOTUU U TOPHOM [IEIIE;
IIpumeneHune TeXHOIOTUN
HCKYCCTBEHHOTO HHTEJJIEKTA B
HEJPONOJb30BaHUU U
He(TEera30BOM JIele;

* - 3aM0JTHSIeTCS B COOTBETCTBHHU ¢ Marpuuei komnereHuuii u CYIT OIT BO
** - 3NIeKTHBHBIE JUCIUILIMHBI /IPAKTUKN




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OOmiast TpyA0EMKOCTh AUCHUILTUHBI «IH)KeHepHas rpaduka» COCTaBIsAET «S5» 3aUeTHBIX €AMHUILL.

Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Bun yueOHoii padoThI BCEI'O, ak.u. I Cemecrp(-kr) )
Konumaxmmnas paboma, ax.u. 68 36 32
Jlexnuu (JIK) 34 18 16
JlabopaTopusie pabotsl (JIP) 34 18 16
[TpakTnyeckue/cemunapckue 3ausrus (C3) 0 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 76 9 67
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 27 9
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 180 72 108
3a4.ell. 5 2 3




5. COAEP) KAHUE JUCIUAIIJIMHbI

Tabnuya 5. 1. Coodepoicarue oucyuniunsl (MoOyis) no udam y4eOHou pabomol

Bun
Homep HaumenoBanmue pasgeia .
HaumeHnoBanue TeMbl Coaep:xkanue TeMbl yueOHOM
pasjaena JUCHHUITHHBI %
padoThI
[Ipenmer HauepTaTenpHON reoMeTpun. ['eomerprueckie oOpassl:
TOYKa, JIUHUSI, TOBEPXHOCTh. MeTo 1 npoennpoBanus. Annapar
MPOELIMPOBAHUSA: LIEHTPAIBHOE, NApAJUIETLHOE U OPTOTOHAIIBHOE
KomrekcHbIi yepTex TOUKH, MPSIMOM JHHAN | poenrupoBaHue. Bumbl n300paskeHmii: KOMITICKCHBIH YepTex,
00IIIeT0 MONI0KEHUS, IPSIMBIX YaCTHOTO AKCOHOMETPHUUYECKHE MPOEKLUH, IEPCIEKTUBHBIE MMPOEKIINH, YEPTEXK
1.1 nosoxeHus. B3anMHoe pacronoxeHue C YUCIIOBBIMH OTMeTKamu. [IpsiMast u oOpaTHas 3a1adya JIK, JIP
npsambIx. [ToHsTHE BUAUMOCTH. 3a1aHue HauepTaTelbHON reoMeTpun. OOpaTUMOCTh YepTexka. OOpaszoBaHue
HavepraTenbHas reomeTpus. o o
TIOCKOCTH KOMIUIEKCHOTO YepTeska. KOMIUIEKCHBIN 4epTeX TOUKH, IPSIMON
Paznen 1 |3agaHue reoMmeTpUuecKux
06paz0B JIMHUH OOIIETO MMOJIOKEHHUSI, IPSIMbIX YaCTHOTO
P ) noJio>keHus. BzaumHoe pacnonoxenue npsmeix. [Tonstue
BUJUMOCTHU
N 3ananue wiockocTH. [110CKOCTh 00IIEro U YaCTHOTO MOJIOKEHHS.
JIuneituatele pa3BepTHIBAIOLINECS T10- N
. [oBepxHOCTH. 3aKOH 00pa30BaHU MOBEPXHOCTH. JIMHEUaTHIC
BEpXHOCTH. JIMHEeHYaThle TOBEPXHOCTH C
1.2 pa3BepThiBatolInecs MOBEpXHOCTU. [IOBEpXHOCTH BpallleHHUSL. JIK, JIP
IJIOCKOCTBIO Napasuienu3Ma. IloBepxHoCcTH 5
— JluneituaTeie MOBEPXHOCTHU C IJIOCKOCTBIO Mapaljiesin3Ma.
P ) [Ipoernmpyromnie reoMeTprudecKie 00passl.
Pemenne I'TI3 B cimyyasx, korma ob6a win onuH | /IBe riiaBHBIC TO3UITMOHHBIC 3a/1a4d. PemeHne TIaBHbIX
2.1 TEOMETPUIECKUI 00pa3 3aHUMAIOT MTO3UIIMOHHBIX 33/1a4 B CIIy4Yasx, Koraa 00a Wi oauH JIK, JIP
IPOELUPYIOLIEE MOJOKEHHUE TeOMETPUUCCKHUI 00pa3 3aHUMAIOT MPOCIUPYIOIIEE IMOJIOKCHHE.
Pasnen 2 |Ilo3unnoHHBIE 33729 2.2 [lepBas rinaBHas NO3UIMOHHAs 3ajaya. PerreHune mepBoii r1aBHOM MO3UIIMOHHON 3319l B 00IIEM CiTydae JIK, JIP
Perenune BTOpo#i TIaBHON MO3UITHOH-HOH 3a/1a4X B OOIIEM clydae:
2.3 BTtopoii rnaBHast no3unmoHHas 3aava. METOJ] BCIIOMOTaTeIbHbIX CEKYIIHUX MIOCKOCTEH; METOI BCIIOMO- JIK, JIP
raTelbHBIX CEKYIUX KOoHIeHTprueckux cdep. Teopema Momxka.
OO0pa3oBaHue YepTeka ¢ YUCIOBBIMUA OTMEeTKaMu. OOpaTUMOCTh
[Tpoexuuu ¢ YMCTOBHIMU OTMETKAMH. 3a/laHue |depTexa. 3aJaHre reOMEeTPHUEeCKIX 00pa30B Ha YEPTEXKE C
TUHUH. 3a1aHne TUIOCKOCTEH U TTOBEPX- YUCJIOBBIMH OTMETKaMH. 3a/IaHne PsIMbIX. B3anMHOe TonoskeHne
TIpoekuuu ¢ YUCIOBBIMU N . N
Paznen 3 OTMETKAMI 3.1 HocTtel. [lepecederrie MOBEPXHOCTEH. MPSAMBIX. 3aJaHKe TIIIOCKOCTH M MTOBEPXHOCTEH. Penienne JIK, JIP
I'panuier 3eMistHBIX paboT. [IpsiMast Jopora. | O3HIIMOHHBIX 3a]1a4 HA YEPTEKAX C YACIOBHIMU OTMETKAMHU.
Hopora ¢ no-BopoToM. Pewenue meTpuueckux 3ajad Ha 4epTekax ¢ YUCIOBBIMU
oTMeTKaMu. OCHOBBI BEPTUKAIbHOM IJIAHUPOBKH.
KOHCTPYKTOPCKas I0KYMEHTALIS 1 €€ OcHoBHBIE TpeOOBaHMs K YyepTexHol nokymeHnTauun. ECK/I.
Paznen 4 |IIpoexunoHHOE YepueHue 4.1 PYKTOP Y I'OCTr1. @opmarsl. Macmtadbsl. OCHOBHasI HA/UIHCh YepTesKa. JIK, JIP

odopmrenne

Ocuosuble JHAA. HIpudThL.




Bun

Homep HaumenoBanmue pazaesna .
HaunmeHnoBanue TeMbl Copep:xaHue TeMbI yueOHoit
pas3nesa AUCHUTLTUHBI N
padoThI
MeToxa opTOroHaJNIBHOTO (MPSIMOYTOJIBHOI0) IPOEIIMPOBAHUS Ha
4.2  |Bugsl . Hanecenue pa3mepos. . Al op . (npavoy ) mpoewyp JIK, JIP
IUIOCKOCTH NpeKIiyi. OCHOBHBIE, MECTHBIE, TOTIOJIHUTEIbHBIE BUIBL.
Pa3pessl mpocteie u cnoxHsle. Pa3pessl ¢ ycnoBHOCTsIMU. [IpaBuia
4.3 Pazpe3sl. P p N P y p JIK, JIP
MIOCTPOCHUS CEUEHUH.
44 Axconometpust. U3omeTpus ¢ BeIpe3oM Bunas! akconometpuu. [IpsimoyronsHas nsomerpus. [locrpoenue TIK. JIP
. bl

YETBEPTHU.

N30METPUH C BBIPEC30M YCTBEPTH.

* - zamomasiercs Tonbko o OUHOM dopme obyuenus: JIK — nexyuu,; JIP — nabopamopruvie pabomoi; C3 — npakmuueckue/CeMunapckue 3ansimus.




6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

CrnenuajJu3supoBaHHOe
yueOHOe/1abopaTopHOe
odopynoBanmue, [10 u
MaTepHaIbI 1JIs1 0CBOECHHSA
AUCHUTLITUHBI
(mpu HeOOXOAUMOCTH)

Tun ayauropun OcHamenue ayiuropuu

AynuTopust U IPOBEICHUS 3aHITUI
JICKIIMOHHOI'O TUIIa, OCHAIllCHHAasA
JlekiroHHast KOMILIEKTOM CIEIMaIM3UPOBAHHON MeOeIH;
JIOCKOM (9KpPaHOM) U TEXHUYECKUMU
CpeACTBaMHU MYJIbTUME/INA TIPE3CHTAIHH.

KommnsrorepHslii knacc 11 IpOBEICHUS
3aHSTHUN, TPYNIOBBIX U MHAWBUIyaIbHBIX
KOHCYJIbTallMi, TEKYIIEr0 KOHTPOJIS U
KomnpioTepHblil | MPOMEKYTOYHON aTTeCTalllU, OCHAIICHHAS

KJ1acc MIEPCOHATBHBIMHI KOMIIBIOTEpaMH (B
KoJimdyecTBe 12 MmIT.), JOCKOH (3KpaHOM) U
TEXHUYECKHMHU CPEACTBAMH MYJIbTUMEINA
Mpe3eHTalMi.

Aynuropus JUisl CaMOCTOSITEIIbHON pabOThI
o0yyaromuxcs (MOXKeT UCIOIb30BaThCS IS

TSI N
H . | OPOBCACHUA CCMHUHAPCKUX 3aHATHU U
CaMOCTOSITEITLHOM 8
KOHCYJIbTAIIHiT), OCHAIIICHHAS! KOMILIEKTOM
paboThI

CHeIUaTu3UPOBAHHON MeOen U
KoMnbroTepami ¢ gocrynoM B OUOC.

* - ayIUTOPHS AJIS1 CAMOCTOSITEIbHOM paboThl oOyuatommxcs ykaseiBaercss OBA3ATEJIBHO!

7.  YUYEBHO-METOJUYECKOE ¥ WH®OPMALMOHHOE OBECHEYEHME
JTUCLMILIMHBI

OcnosHas tumepamypa:

1. Yexmapes, A. A. NnxeHepHas rpaduka : ydeOHHUK JUIsl IPUKIIQAHOTO OaKanaBpHu-arta /
A. A. Yexmapes. — 13-e u3z., ucnp. u non. — Mocksa : M3narensctBo FOpaiit, 2019. — 389 c.
— (Cepus : bakanasp. [Ipuxnaanoii kypc). — ISBN 978-5-534-07025-5.

2. Xeiiden, A. JI. Unxxenepnas rpaduka it ctpouteneit : yue6nuk aia CIIO / A. JL.
Xeiigen, B. H. Bacunbesa, . B. Byropuna. — 2-e u3n., nepepa6. u gon. — Mocksa : 13xa-
tenscTBO FOpaiit, 2019. — 258 ¢. — (Cepus : [Ipodeccuonanbroe odbpazopanue). — ISBN 978-
5-534-10287-1.

Pexum noctyn: https://www.biblio-online.ru/bcode/442497

Hononnumenvnas aumepamypa:

1. .Yexmapes, A. A. Uepuenne. CripaBodHUK : y4ueO. mocobue AJs MpuKiIaIHOro 6aka-
naBpuata / A. A. Uexkmapes, B. K. OcunoB. — 9-e uz ., ucnp. u gon. — Mocksa : 12
NznarensctBo FOpaiit, 2019. — 359 ¢. — (Cepus : bakanasp. [Ipuknannoii kype). — ISBN
978-5-534-04749-3.

2. Bemmaenonsckuii M.C. Texunueckoe yepuenue. — M.: Beicmas mikoma, 2005. (
ET30.1B95)




Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepunemy»:
1. ObC PYIH u croponnue 9bC, K KOTOPBIM CTYJE€HTHl YHUBEPCUTETA UMEIOT JOCTYII
HA OCHOBAHWH 3aKJIIOYCHHBIX JOTOBOPOB
- DnekTpoHHO-0mOMMoTeunas cucrema PYJIH — ObC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuteTcKas oudimoreka onnaitn» http:// www.biblioclub.ru
- OBC HOpaiit http://www.biblio-online.ru
- ObC «KoHcynbpTaHT cTyneHTay www.studentlibrary.ru
- OBC «Tpounkuii MmocT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- DIIEKTPOHHBIN (HOHJT TPABOBON ¥ HOPMATUBHO-TEXHUICCKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cucreMa SHaekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a ganabeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvl 0Jis1 CamoCmosmenbHol pabomsl 00y4arOWuxcs npu
0CB80EHUU OUCYUNTUHBL/MOOYIA*:
1. Kypc nexuuii no qucuuruinae « MuxxenepHas rpaduxa.

* - BCe y4eOHO-METOJUYCCKHE MATEePHAIIBI ISl CAMOCTOSITEIIEHON pa0OThl 00YYarOIIIXCs
pa3MeIIalTcs B COOTBETCTBUHU C ACHCTBYIOLIUM NOPsiAKoM Ha cTpanulle aucuuruinasl B TYUC!
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