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1 O6mme nosoxkeHnst

Pabouast nporpamMma aucturuinHbl «MHPOpPMAIMOHHBIE TEXHOJIOTHH B CTPOHTEIBCTBE)
COCTaBJIEHA B COOTBETCTBUHU C TPEOOBAHUAMHU (PellepaTbHOTO rOCYIapCTBEHHOTO 00pa30BaTelb-
HOTO CTaHJapTa, YTBEPKICHHOTO MpHKa3oM MUHHCTEpCTBA 00pa3oBaHusi M Hayku Poccuiickoit
Oeneparun Ned81 31.05.2017, u ocHOBHOI mpodeccrnoHaIbHONH 00pa3oBaTEIbHON MPOTrPaMMBbI
«IIpoMBITINIECHHOE M TPakJIaHCKOE CTPOMTEIILCTBO» IO HarpasieHuto moaroroBku 08.03.01
"CtpouTenscTBo".

3amaun
JIUCLIUILIUHBI

- W3y4YEHHE YUCIICHHBIX METOJIOB JUIsl pEUICHUs 3a/1a4 CTPOUTENIbCTBA,

- (opmupoBaHue ymeHUs pabOThI ¢ TaKeTaMH MPUKIAAHBIX MPOrPaMM;

- (¢opMHpOBaHHE yMEHHUS HCIIOJIB30BAaHUS METOJIOB MaTeMaTHUKO-
CTaTUCTUYECKOM 00pabOTKU Pe3yabTaTOB IKCIEPUMEHTA;

- (opMHUpOBaHHE HABBIKOB MATEMAaTUYECKOTO IUTAHUPOBAHUS SKCIIEPUMEHTA;
- (opMupoBaHHE HABBIKOB MMOCTPOCHUSI MAaTEMaTHYECKUX MOeNel s 3a-
Jlad CTPOUTEIIbCTBA.

OCHOBHBIE
pasebl / TeMbI
JIUCLIUILINHBI

OO61ure cBeleHusl O BBIYMCIUTEIBHOM SKCIIEPUMEHTE U MaTEMaTHYECKOM MO-
nenmupoBanrd. Cxema BBIYHCIUTEIIBHOTO JKCIICPUMEHTA.

YuciieHHbIE METOJIbI PEIICHHUS 3a/1a4 CTPOUTEIbCTBA

OCHOBHBIE TIOJIOKEHUST MATEMATHYECKON TEOPHUH ITIAHUPOBAHUS IKCIICPHU-
menTa (TIID).

[TocTpoeHne MaTeMaTHYeCKOH MOJENH HMCCIEIyeMOro Tpolecca Ha
OCHOBAHHH DKCIICPUMEHTAILHBIX JIAHHBIX.

2 IlepeuyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs MO JUCHUILJIMHE (MOY.II0),
COOTHECEHHBIX ¢ MHANKATOPAMH A0CTHKEHUs KOMIIeTeHIN i

[Ipouecc uzyuenuss aucuuiuinHbl «MHQOpPMAaLMOHHBIE TEXHOJIOTMH B CTPOUTENIHLCTBE»
HarpaBieH Ha GopMupoBaHue cienyromux komnereHuuid B coorBerctBun ¢ ®I'OC BO u oc-

HOBHOU 00pa3oBaTebHOM mporpammoii (Tabmuma 1):

Ta6n1/1ua 1- KOMHGTCHHI/II/I U UHAUKATOPBI UX JOCTUKCHUA

Koa no ®1'0C WNHaukatopsl [Tnanupyemsble pe3ynbTaTbl 00y4eHHs 110 AUCLIU-
JOCTHXKEHUS IIJIMHE
O6menpodeccuoHaabHbIE

OIIK-2. Cniocoben | OIIK-2.1. 3HaTh:

BECTH 06paboTKY, - OCHOBHBI€ IOHSATHUS U METO/1bI HH(OPMAIIMOHHBIX
3HaeT  COBpEMEH- i

aHaJu3 ¥ IPeCTaB- P TeXHOIOTHH,
Hple WHpOpMAIH- | -YCTPOUCTBO M (PYHKIIMOHHMPOBAHNUE COBPEMEHHBIX

JeHue uHPOpMaLuu
MH(POPMAIIMOHHBIX CHUCTEM;

-CYIIECTBYIOLIME MPOrpaMMHbIE IPOAYKTHI U UH-
(opManOHHbIE TEXHOJIOTHH TPOEKTUPOBAHUS;
-OCHOBBI YHCJIEHHBIX METO/I0B B 00beMe yueOHOM

OHHBIC TEXHOJOI'MHu
B npodeCcCuoHaATb-

o JUISL pELLICHUS TH-
HOU JIeATELHOCTH C

IIOBBIX 3aaad IIpo-
HUCITIOJIB30BaAHHEM 0 3an po

HOHAJIbHOMN
HH(POPMAIIMOHHBIX U (beceno 0 POTPaMMBI;
KOMITBEOTEPHBIX ACATCIILHOCTH -KJ1acCH(HKAIIHIO 33]1a4 MaTeMaTHYECKOTO MPO-
e — rpaMMHUPOBAHUS; )
-METO/IbI PELIEHUS 3a0a4 JIMHEHHOTO IPOrpaMMH-
OIIK-2.2. POBAHMUS;

YMeeT npuMeHsTh

-OCHOBBI MaTEMaTHYC€CKOI0 MOJCINPOBAHMA,
-~OCHOBBI MAaTEMAaTHUKO-CTaTUCTHYCCKUX MCTOJOB,




Koa mo ®1'0C Nunukaropel [Tnanupyemblie pe3yIbTaThl 0OYYCHUS IO TUCIIH-
JIOCTHKCHUS TIJTUHE
WHCTPYMEHTapHil YMers:
MHGOPMALMOHHBIX | - [PEICTaBISTh, XPaHUTh, 00pabdATHIBATH U IIEpE-

TEXHOJIOTUH IS
perieHus 3a1a4d B
COOTBETCTBYIOIINX
o0J1acTIx

OIIK-2.3.

Bianeer naBbikamu
MPUMEHEHUS TIPH-
KJIQJHOTO TIPO-
rpaMMHOT0 obec-
MEYCHUS JUIsl pas3-
pabotku u ohopm-
JICHUS TEXHUYE-
CKOM TOKyMEHTa-
1007078

JaBaTh WH(OPMAIHIO C TOMOIIBIO KOMITBIOTEPA;

- MOCTPOUTHh MAaTEMATUUYECKYIO MOJIEIIb 3a]1a4u
ONTUMU3ALMH B 00JACTH CTPOUTEIBHBIX TEXHOJIO-
THi;

- CTaTUCTUYECKU OIEHUTH MOJYUCHHYIO MaTeMa-
THYECKYIO0 MOJIENb (0AHO(PAKTOPHBIN IKCTIEPH-
MEHT).

- -aHAJIM30M M 000O0IIEHUEM Pe3yJIbTaTOB UCCIIe-
JIOBaHUs, TOBEJACHUEM UX J0 MPAKTHUYECKOU pea-
JIM3alliu;

- CTaTHCTUYECKU 00paboTaTh MOITYYEHHBIE IKCIIe-
PUMEHTAJILHBIE TaHHBIE;

- MOCTPOUTH YPABHEHUE PErPECCUHN U3Y4aeMOro
00BEKTA;

- MPOBECTU CTATUCTUYECKUI aHATIU3 MMOTYyYEHHOMN
MaTeMaTUYeCKOW MOJICIIH U3y4aeMOro 00bEKTa;
Bnaners:

-T€XHOJIOTHYECKUMHU U METOJIMYCCKUMH OCHOBAMU

MOATOTOBKH MaTepUasioB cpeacTBamMu Microsoft
Office,

=OIIBITOM HUCITOJIb30BaAHHSI I/IHTG}T)(I)CFICOB IpUKIaa-
HOTO TIPOTPaMMHOTO o0ecTieueHus1, IpuéMamMu u
CpeacTBaMiu 3alllUThl JaHHbIX.

-HaBbIKaMH HUCII0JIb30BAHU MTPOTPaMMHBIX CPECI-
CTBa UL pCIICHUA 3a1a1 ONITUMU3allUU,
-HaBbIKaMH1 UCITIOJIB30BaHUA YUCIICHHBIX METOI0B
AJIL pCHICHUA 3a1a4 CTPOUTCIILCTBA,

-HaBbIKaAMH HpaKTI/I‘ICCKOFO HpI/IMeHeHI/IH Marema-
TUYCCKOT'O INNIAHUPOBAHUSA SKCIICPUMCHTA,

3 MecTo TUCHMIIMHBI (MOIYJIsI) B CTPYKTYype 00pa3oBaTeIbHOIi
NPOrpamMMbl

Jucnummna «MHbOopMaIHOHHBIE TEXHOJOTHH B CTPOMTEIBCTBE» M3ydaeTcs Ha 1 Kyp-
ce(ax) B 2 ceMecTpax.

JlucuuruinHa BXOIUT B cocTaB Onoka 1 «/lucturmivsbl (MOIYJIM)» U OTHOCHTCS K
00s13aTeILHOM YacTH.

Jlyis OCBOCHMSI TUCIMILIMHBI HEOOXOIUMBI 3HAHHUS, YMEHHUS, HABBIKK WM OTBIT MpPaKTHUE-
CKOM JIeATeNbHOCTH, C(HOPMHUPOBAHHBIC B IMPOILECCE WU3YyUCHHs JMCIUIUIMH: MaTeMaTHKa, WH-
(bopManrOHHbBIE TEXHOIOTHH.

Jucuuruinna «HpOpMaIlMOHHBIE TEXHOJIOTHU B CTPOUTEIBCTBE» YACTHYHO PEaM3yeT-

cs B (hopme mpakTUyeckoi MoArotoBkH. [IpakTuueckas MOAroTOBKAa OpraHU3yeTCsl MyTeM Ipo-
BEJICHUS MPAKTUYECKUX 3aHSITUN, BHIMOJIHEHNUS KOHTPOJIBHOM, pacueTHO-TpaduiyecKoi U Kypco-
BOH paboT.

3HaHMS, YMEHHUS W HaBBIKA, CQHOPMUPOBAHHbIE TPU MIYYEHUU JAUCLUILIMHBI
«HpopMalIOHHBIE TEXHOJIOTUHA B CTPOUTENHLCTBE», OyAyT BOCTPEOOBAHBI MPHU W3YYEHUU TIO-

4




CJIEAYIOINIMX JUCHMIUIMH: TEXHOJOTMYECKUE IIPOLECChl B CTPOUTENIBCTBE; aBTOMATU3ALUS
CTPOUTENIBHOTO IUIAHUPOBAHNUS; YIIPABJIEHUE B CTPOUTENBCTBE.

HucuuiuimHa «MH(pOpMalOHHbIE TEXHOJOTHH B CTPOMTENbCTBE» B paMKaxX BOCIHUTA-
TEJIbHOW palboThl HampaBieHa Ha (OPMHUPOBAHUE Y OOYUAIOIIMXCS YMEHHS apryMEHTHPOBAHO
OTCTauBaTh MPHUHATHIE PELICHMsI, CAMOCTOATENIBHO MBICIUTh, a TAKXKE pa3BUBAeT Mpodeccuo-
HAJIbHBIE yMEHUS, BOCHHTHIBAET YYBCTBO OTBETCTBEHHOCTH 3a BBINOJHEHUE Y4eOHO-
IPOM3BOJICTBEHHBIX 33JaHUH.

4 O0beM IMCUMILUIUHBI (MOYJIs1) B 3a4€THBIX €IUHUIIAX ¢ YKA3aHHEM KOJIHYeCTBa
aKajgeMHYecKHX YacoB, Bbl/IeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4aomuxcs ¢
npenojaasareseM (10 BUAaM yUeOHbIX 3aHATHII) 1 HA CAMOCTOATEJILHYIO padoTy
00yJaromuxcs

O6mas TpyaoeMKOCTh (00beM) IUCHUILUINHBI cocTaBiseT 3 3.e., 108 akax. gac.
Pacnipenenennie o0bemMa IUCHUIUIMHBI (MOAYIIS) IO BUJIaM YUEOHBIX 3aHATUN IIPEICTaB-

JIEHO B Tabiuue 2.

Tabmuna 2 — O0beM AMCUUTUIMHBI (MOYIIS) TI0 BHJIAM YUEOHBIX 3aHATHHA

Bcero akanemu-

O0BbeM TUCHUILIMHBI
YeCKUX 4aCOB

OO0m1ast Tpy10€MKOCTh TUCIUILIAHBI 108

KonrakTHas ayauropHas pa6ora 00y4arommxcs ¢ npenojgasaresiem (1o 32
BH/IaM Y4eOHBIX 3aHATHI), BCETro

B ToM uncie:

3aHATHA JIeKIHOHHOI0 THNA (JIEKI[UU U MHbIE y4eOHbIE 3aHATHSL, IIpeay-
CMaTpHBaroIlUe NPEUMYIIECTBEHHYIO Nepeiauy ydeOHoH HHPpOopMaLuu 1e- 16
JarOrMyecKuMu pabOTHUKAMM )

3aHATHSA CEMHMHAPCKOr0 THINA (CEMUHAPBI, TPAKTUYECKHUE 3aHATHS, TIPaK-
TUKYMBI, 1a00opaToOpHbIe paboThl, KOJJIOKBHYMBI M MHbIE aHAJIOTUYHBIE 3a- 16
HSATHUS)

CamocrosiTeibHas padoTa 00y4alOIIMXCH M KOHTAKTHAsA padoTa, BKIO-
Yarolas rpynioBble KOHCYJIbTAIUH, HUHINBUAYAIBHYIO paboTy 00y4aro-

IIUXCS € IPenoaBaTeNsiMy (B TOM YHCIIe MHIMBUAYabHbIE KOHCYIbTALIUN);
B3aUMO/IEIICTBHE B 3JIEKTPOHHOM HH(POPMALIMOHHO-00pa30BaTEIbHOM cpefe 76
BYy3a

[TpomexyTouHas aTTectanus oOydaromuxcs — 3ader -

5 CoaepxaHue TUCHUIIMHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jesiam)
€ YKa3aHHMEM OTBEJICHHOI'0 HA HUX KOJIMYECTBA aKAaIeMUYECKUX YaCOB M BU/0B
y4eOHoii padoThI

Tabnuna 3 — CTpykTypa U coaepKaHue TUCITUTUIUHBI (MOJTYIIS)

Bunet yueOHO paboThI, BKIIIOYAsi CAMOCTO-
ATEIBHYIO PAO0Ty 00yUYaIOIMMUXCA U TPY/I0-

HanmeHnoBanue pa3aenos, TeM U CoJepiKaHuE Ma-
€MKOCTH (B Hacax)

Tepuaia
p KonTtaktHas paboTa mperno/iaBa- CPC

TEJsl C 00yJaAIOIIUMHUCS




Jlexknu

CemuHap-
CKHe
(mpakTu-
YeCcKHe
3aHATHUSA)

Jlabopa-
TOpPHBIE
3aHSATHUS

Moayns 1. O6miue cBeACHUS O BRIYUCIUTEIHHOM
HKCIIEPUMEHTE U MaTEMaTUUYE€CKOM MOJIEINPOBa-
HUU. CXeMa BBIYUCITUTEIIBHOTO SKCIIEPUMEHTA.
UucneHHble METOJBI PELICHUS 3a/1a4 CTPOUTEIb-
CTBa

Tema 1. Beruucnaurenbhsliii sxkcnepumenT. OO1Ime
CBEJICHUS O 33/1a4aX MaTeMaTHYECKOW TCOPUU
1aHupoBanus 3kcriepumenta (TI19). Cxema
BBIYUCIUTEIHLHOTO IKCTIepuMenTa. OCHOBBI Ma-
TEMaTUYECKOro MojenupoBanus. OcoOeHHOCTH
BBIUMCIUTENBHOTO 3KcnepuMenTa. CTpykTypa
MOTPEIIHOCTH, €€ UCTOYHUKH.

Tema 2. Pelienus 3a1a4 CTpOUTENIbCTBA C HC-
noss3oBanreM DBM. UncnenHbsle METOIBI OII-
TuMu3auu. JInnelHoe nporpaMmupoBanue. Ar-
npokcumanus. MeTo1 HaMMEHBIIUX KBAaJApPATOB.

MOI[y.]'IL 2. OCHOBHLIC IIOJIOKCHUS MaTEMaTu-
YEeCKOU TCOPHUHU IINIAHUPOBAHUA SKCIICPUMCHTA
(TIID).

Paznen 2. IloctpoeHne mareMaTH4ecKO Mojie-
JI UCCJIETyEMOTO TIPoliecca Ha OCHOBAHUH JKC-
MEePUMEHTAIbHBIX JTaHHBIX.

Tewma 3 TlocnenoBaTeIbHOCTD PEIICHUS 3a/1a4
TIID. [Mapametp ontumuszanuu. Beibop daxro-
POB, BUJa MaTEMaTH4YECKOM Moaenn. MaTtema-
TUKO-CTaTUCTHYECKasi 00paboTKa pe3ysbTaToB
JKCIIEPUMEHTOB

Tema 4. MaTpuuHbIil NOAXO K pErPECCUBHOMY
aHann3y. OpToroHaibHOE MJIAHUPOBAHUE MIEPBO-
r'o ¥ BTOPOTo nopsAkoB. [TonHbll dakTOpHBII
AKCIEPUMEHT. MaTpuna rmiiaHupoBanus. Mart-
pUUYHOE YpaBHEHUE JUIs onpeseieHus ko3dduuu-
€HTOB ypaBHEHMs perpeccuu. CTaTuCTUYECKUE
OLICHKH ITOJIY4EHHOI'0 YPABHEHHUSI PETPECCHUH.

Anmpokcumarysi. MeTo1 HaMMEHbBIINX KBaapa-
ToB. [locTpoenue ypaBuenus perpeccuu. OreHka
TOYHOCTH TIPUOJIMIKEHUS.

YucneHHble METOLI ONTUMU3AUN. MoIeu -
HEWHOr0 MPOrpaMMHUPOBaHUs B 3aJ1a4ax ylnpas-
JIEHUS] TIPOU3BOJCTBOM.

[Tonnblit pakTOpHBINA KCTIEpUMEHT. MaTpuiia
IJIAHUPOBAHUSA. DIIEMEHTBI CTATUCTUYECKOTO
aHaJIM3a YKCIIEPUMEHTAIIBHBIX JaHHBIX.

MatpuyHoe ypaBHEHUE IS OTIpeiesieHus] Kod -
(UIMEHTOB ypaBHEHUS PETPECCHU, X MaTEMaTH-
KO-CTaTHCTUYECKas OLICHKA.




Bupl yueGHO# pabOThI, BKIIFOYAsk CAMOCTO-
ATENbHYIO paboTy 00ydJarommxcs 1 Tpyao0-
€MKOCTb (B yacax)
KonrakTHas pabora npemnoaBa- CPC
HaumeHnoBanue pa3zaenoB, TeM U COJEpKaHUE Ma- TeJs C 00YyJaIOUMMHUCS
Tepuana Jlekuun | Cemunap- | JlaGopa-
CKHe TOPHBIC
(mpaktu- | 3aHATHSA
YECKUE
3aHATHUSA)
UTOro
10 JMCHHUIIUHE 16 16 i 76

6 BxeayauTopHasi caMoCTOSITeIbHASI PA00Ta 00yUYaKOIIMXCSI 10 AUCIUILIUHE
(Mmony.J110)

[Ipu muIaHUpPOBaHMM CaMOCTOSITEIBHOM PabOTHI CTYJEHTY PEKOMEHIYEeTCs PYKOBO-
CTBOBAThCS CJICAYIOIIUM PACIPEICICHUEM YaCOB Ha CaMOCTOSTEIbHYIO paboTy (Tabiuua 4):

Tabmuia 4 — PekoMeHIyeMoe pacrpeielieHHe YacoB Ha CaMOCTOSTEIbHYIO PadoTy

KoMmmnoHeHTBI caMoCTOSITeJILHOH PadoThI KoanvecTBo yacos
W3yueHne TeOpeTHUECKUX Pa3/IeioB TUCIHUILIHHEI 30
[ToaroToBka K J1abOPaTOPHBIM 3aHATHSAM 16
[Toaroroka u opopmienue PI'P 30
76

7 OueHoYHbIe CPEACTBA LISl IPOBeeHUS TEKYIero KOHTPOJIs
¥ IPOMEKYTOYHOM aTTecTaluM 00y4AIOUINXCS 110 AUCUMILINHE (MOLY110)

CDOH)I OLCHOYHBIX CPCACTB IJIA MPOBCACHHA TCKYHICTO KOHTPOJIA YCIICBAEMOCTH U IIPO-
MEXYTOUHOM aTTecTanuu npenacrtanieH B [Ipunoxennn 1.

[TonHBI KOMIUIEKT KOHTPOJIBHBIX 3aJaHUi WJIM MHBIX MaTepuajoB, HEOOXOAMMBIX IJis
OIICHUBAHMS PE3yNbTATOB OOYYEHUS MO JUCIHHUILIMHE (MOAYNIO), TMPAKTHKE XPAaHUTCA Ha Ka-
denpe-pazpaboTurke B OyMakKHOM M 3JIEKTPOHHOM BHUJIE.

8 VYueOHo-MeToaMYeckoe W UHPOpPMAIMOHHOEe o0ecrevyeHHe TUCHUILIHHBI
(MmomxyJis)

8.1 OcHoBHasi JUTEpaTYypa

1. Vona, H.. MadopmaTtuka (1711 TEXHUYECKUX HAIlpaBlIeHHi) : yueOHOEe mocodue Juis
By30B / H. . Uoma. - 2-e u3n., crep. - M.: KanoPyc, 2012. - 470c.

2. Yynunos, I0.H. Pacuér crpoutensHbIX cTepxkHeBbIX KoHcTpykiuii B IIK "JIMPA-
CATIP 2011" : yuebnoe nocobue ans By30B / 0. H. Uynunos. - Komcomonbck-Ha-Amype: 13 a-
B0 KoMmcomonbckoro-na-Amype roc.TexH.yH-ta, 2013. - 87c.

3. Tanamos, B.B. Texnonorust BIM: cyTh 1 0cOO€HHOCTH BHEIPEHHUS HH(POPMAITHOHHOTO
MOJIeTTMPOBaHus 3MaHui [DnekTpoHHbIl pecypc] . — M. : JIMK Ilpecc, 2015. - 410 c. /
ZNANIUM.COM : AIIEKTPOHHO-OMOIMOTEUHAS cUcTeMa. —
http://znanium.com/catalog/product/1032290, orpaHu4eHHbIH. — 3ari. ¢ IKpaHa.



http://znanium.com/catalog/product/1032290

4. Tamamnos, B.B. OcHoBsl BIM: BBenieHre B MHGOPMaIIMOHHOE MOICTUPOBAHUE 3JaHUH /
B.B. Tananos. - Mocksa : JIMK Ilpecc, 2011. - 392 ¢/ ZNANIUM.COM : snexTpoHHO-
oubnmmoreunas cucrema. — Pexxum gocryna: http://znanium.com/catalog/product/1040765, orpa-
HUYEHHBIN. — 3arJ. ¢ 3KpaHa.

5. becconoBa, H. B. ApxutekTypHOe MapaMeTpUUYECKOE MOJCIUPOBAHUE B Cpelie
Autodesk Revit Architecture 2014 [DnexkTpoHHbIi pecypc] : yuedHoe mocooue / H. B. beccono-
Ba. — HoBocubupck : HoBocuOUpPCKU TOCYIapCTBEHHBI apXUTEKTYPHO-CTPOUTEIIBHBIA YHU-
Bepcurer (Cuberpun), ObC ACB, 2016. — 117 c. // DnexkrponHno-6ubimoreunas cucrema IPR
BOOKS - Pexum mocryma: http://www.iprbookshop.ru/68748.html, orpanudennsiii. — 3ari. ¢
JKpaHa.

6. becconoBa, H. B. Co3nanue cemeiict B cpene Autodesk Revit Architecture. Pa6oTta ¢
3D-reomerpueii [DnekTpoHHbIN pecypc] : yueOnoe nmocobue / H. B. becconoBa. — HoBocubupck
: HoBocuOupckuii rocyaapcTBEHHBIM apXUTEKTYPHO-CTPOUTENbHBIN yHUBEpCcHTET (CUOCTpUH),
3BC ACB, 2016. — 101 c. / Dnexkrponno-6ubmmoreuynas cucrema [IPR BOOKS — Pexxum nocry-
na: http://www.iprbookshop.ru/68842.html, orpanudennsiii. — 3ari. ¢ 3kpaHa.

8.2 JlonmoJHUTE/IbHAS JUTEPATYypa

1. Cypxkosa, JI. E. MadopmalimoHHble TEXHOJIOTUU B HMHBECTHIIMOHHO-CTPOUTEIILHON
JEeSTEIILHOCTH [DNeKTpoHHbIN pecype] : mpaktukym / JI. E. Cypkoa. — CaparoB : By3oBckoe
oOpa3zoBanue, 2019. — 67 c. // DnexTponHo-6ubnuoreunas cucrema IPR BOOKS. Pexum no-
cryma: http://www.iprbookshop.ru/82691.html, orpanudennsiii. — 3ari. ¢ skpaHa.

2. Kysuna, O. H. ®yHKIMOHAIBHO-KOMIUIEMEHTApHbIE MOJICJIN YIPABIEHUS B CTPOU-
tenbeTBe U JKKX Ha ocHOBe BIM [DnekTponnsii pecypce] : monorpadus / O. H. Ky3una. — Ca-
paToB : MOCKOBCKMI1 TOCYIapCTBEHHBIA CTPOUTENbHBIA yHUBEpcUTET, Al I1lu Op Menua, ObC
ACB, 2017. — 171 c. /I DnekrponHo-6mbmmoreunas cucrema IPR BOOKS - URL:
http://www.iprbookshop.ru/73771.html, orpanndennsrii. — 3ari. ¢ skpaHa.

3. Tonctos, E. B. Unpopmanmonusie Texnonorun B REVIT. ba3oBelii ypoBeHs [rek-
TPOHHBIN pecypc] : yueOHo-MeToauueckoe nocodue / E. B. Toncros. — Kazanp : Kazanckuii roc-
yJlapCTBEHHBIN apXUTEKTypHO-CTpouTenbHbIM yHUBepcuter, ObC ACB, 2015. — 91 c. // Dnek-
TPOHHO-OMOIMOTEUHAs cucrema IPR BOOKS — Pexum JocTyna:
http://www.iprbookshop.ru/73306.html, orpanngennstii. — 3ari. ¢ skpaHa.

4. Kanuronosa, T. I'. Tpu ypoka B Revit Architecture [DnexTpoHHbIN pecypc] : y4ueo-
Hoe nocobue / T. I'. Kanutonosa. — CII6. : Cankr-IlerepOyprckuii rocy1apcTBeHHbIN apXUTEK-
TypHO-cTpouTenbHbli yHUBepcuTeT, ObC ACB, 2011. — 78 c. // DnekTpoHHO-0UOIMOTEYHAs CU-
crema IPR BOOKS — URL: http://www.iprbookshop.ru/19344.html, orpanndenHsrii. — 3ari. ¢
JKpaHa.

5. Jlebenp, E. B. KomnbloTepHble TEXHOIOTUH B MPOSKTUPOBAHUN MPOCTPAHCTBEHHBIX
METaJUTMYECKUX KapKacoB 3/IaHUM [ DIIeKTpOHHBIN pecypc] : yueOHoe mocodue / E. B. Jlebenp. —
M. : MOCKOBCKHUH TocyJapCTBEHHBIH cTpouTenbHbIi yHuBepcuteT, ObC ACB, 2017. — 140 c. //
DNEeKTPOHHO-O0NOINOTeYHAs cucTeMa IPR BOOKS. Pexum JOCTYyTIa:
http://www.iprbookshop.ru/72593.html, orpanudenssrii. — 3ari. ¢ sKpaHa.

6. MaiaxoBa, A. H. I[IpoektupoBaHue kene300€TOHHBIX KOHCTPYKIUN C HCIOJIh30Ba-
HHUeM nporpamMmmuaoro kommiekca JIMPA [DnextponHslit pecypc] : yuebnoe nocobue / A. H. Ma-
naxoBa, M. A. MyxuH. — M. : MOCKOBCKHI1 TOCYAapCTBEHHBI CTPOUTEIBHBI YHUBEPCUTET,
OBC ACB, 2011. — 120 c. // DnextponHo-6ubaroreunas cucrema [IPR BOOKS. — Pexum no-
cryma: http://www.iprbookshop.ru/57054.html, orpanudennsiii. — 3ari. ¢ skpaHa.

7. Koconanos, B. B. KomnbrorepHas rpaduka. Pemenne npakTHuecKux 3agad ¢ Mpu-
menenneMm CAIIP AutoCAD [DnextponHBIN pecypce]| : yueOHO-MeToaudeckoe mocodue / B. B.
Koconanos, E. B. Koconanoa. — Caparos : Aii [Tu Op Menua, 2019. — 117 c. // DnekrpoHHO-
OnbImoTeUHAs crucrema IPR BOOKS : [caiiT]. — Pexum JIOCTYTIA:
http://www.iprbookshop.ru/85748.html, orpanudennsiii. — 3ar. ¢ s3kpaHa.
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http://znanium.com/catalog/product/1040765
http://www.iprbookshop.ru/68748.html
http://www.iprbookshop.ru/68842.html
http://www.iprbookshop.ru/82691.html
http://www.iprbookshop.ru/73771.html
http://www.iprbookshop.ru/73306.html
http://www.iprbookshop.ru/19344.html
http://www.iprbookshop.ru/72593.html
http://www.iprbookshop.ru/57054.html
http://www.iprbookshop.ru/85748.html

8. ®eoktucrona, A. A. OcHoBsl 2D- u 3D-monenupoBanust B mporpamme AutoCAD :
yuebHoe nocobue / A. A. @eoktucrona, O. JI. Cracensko. — TromeHb : TIOMEHCKHI MHIYCTpU-

anpHBIM yHUBepcuTeT, 2017. — 103 c. // DnekrponHno-6ubmuoreunas cucrtema [IPR BOOKS :
[caiiT]. — Pesxxum noctyna: http://www.iprbookshop.ru/83707.html, orpanuuennsiii. — 3ari. ¢
JKpaHa.

9. Vcbkos, B.B. KoMmnbloTepHbie TEXHOIOTHH B ITOATOTOBKE U YIIPABICHUU CTPOUTEIb-
HBIX 00BEKTOB [ DIEKTPOHHBIN pecypc] : yued. mocodue / B.B. YCbKOB. — DJIEKTPOH. TEKCTOBBIC
nannbeie. — M. : Uadpa-Unxenepus, 2013. — 320 c. // IPRbooks : 31ekTpoHHO-0MOIHOTEUHAS
cucrema. — Pexxum pocryma: Pesxxum poctyma: http://www.iprbookshop.ru/13537.html, orpanu-
YEHHBIN. — 3ari. ¢ FKpaHa.

10. bompmakoB, B.II. OcuHoBbl 3D-monenupoBanusi. M3zyuaem pabotry B AUtoCAD,
KOMITAC-3D, SolidWorks, Inventor: yuebnoe nocodue mist By3os / B. I1. bonbmakos, A. JI.
bouxkos. - CII6.: ITutep, 2013. - 300c.

11. Bosbinakos, B.I1. 3D-monenuposanue B AutoCAD, KOMITAC-3D, SolidWorks,
Inventor, T-Flex: Yuebnsiit kypc / B. I1. bonbmakos, A. JI. boukos, A. A. Ceprees. - CII6.: I1u-
tep, 2011. -331 c.

12. Tun3bypr, B.M. IlpoektupoBanue HHPOPMAIMOHHBIX CUCTEM B CTPOUTEIHCTBE.
HNudopmanmonnoe odecrieueHue : yaeoHoe mocodbue s By3oB / B. M. ['mu30ypr. - 2-¢ usm.,
nepepad. u jgor. - M.: U3a-so ACB, 2008. - u.

13. Jlanmos, A.JI. Komnberorepaoe moaenupoBanue 3qanuid Revit 2014 / A. JI. Jlannos. -
M.: Texuonorus LI, 2013. - ui.

14. JoGpomsbicnioB, A.H. Pacuér xene300€TOHHBIX COOPYXEHHIl C HCIOJIb30BAHUEM
nporpammal "JTupa" / A. H. JTo6pomsicios. - M.: U3n-Bo ACB, 2015. - 195c.

15. Pouibko, M.A. KomnbioTepHble METObI MPOEKTUPOBAHUS 3aHUN : y4eOHOE 0CO-
oue / M. A. Peuibko. - M.: U3a-8Bo ACB, 2012. - ui.

8.3 CoBpemennbie mnpodeccuoHANbHbIe 0a3bl JaHHBIX W HH(POPMAIHOHHBIE
CNPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble NPH OCYLIECTBJIEHUN 00pa30BaTEJIbHOIO
npouecca no JUCHUILINHE

1 Dnexrponno-6ubmnoreynas cucreMma ZNANIUM.COM. Jlorosop EIT 44 Ne 003/10 36¢
MK3 191272700076927030100100120016311000 ot 17 anpenst 2019 r.

2 DnexkTpoHHO-OubmoTeunas cuctema IPRbooks. Jlntiensnonnsiii gorosop Ne EI144 Ne
001/9 na mpenocTaBiaeHUE TOCTYyMA K AIEKTPOHHO-OnOMMoTeuHou cucreme IPRbooks MK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

3 DnekrporHo-oubMoTewHas cuctemMa eLIBRARY .RU. loroBop Ne EIT 44 Ne 004/13 Ha
OKa3aHWe yCIyT J0CTYIMa K AMeKTPOHHBIM uznanusm K3
191272700076927030100100150016311000 ot 15 ampens 2019 T.

8.4 Tlepeuenb  pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH
«HHTEepHEeT», HE0OXOAMMBIX /11l OCBOCHHUS AUCUMIIMHBI (MOLYJIs1)

1. Bonpiras 6a3a yepTexell ¥ TOTOBBIX JJOKYMEHTOB, UCIIOJIB3YEMBIX B CTPOUTENBCTBE /
pexuM jgocrtymna http:/dwg.ru.

2. HopmaTuBHBIE TOKYMEHTHI H JIOKAJIbHBIE aKThI, HCIIOJIb3YEMbIE B CTPOUTENBCTBE / pe-
*um roctyna http://www.vashdom.ru

8.5 JluueH3nOHHOEe M CBOOOIHO pacHmpocTpaHsieMoe MPOrpaMMHOe obecredyeHuUe,
HCNOJb3yeMoe MpPH  OCYHNIeCTBJIEHHH 00pa3oBaTeIbHOro mpomecca 1o
AUCHUILINHE


http://www.iprbookshop.ru/83707.html
http://www.iprbookshop.ru/13537.html
http://www.vashdom.ru/

Ta6muma 7 — [lepedeHp UCTIOIB3yeMOT0 MTPOrPaMMHOTO 00€CTICUCHUS

Haumenosanue 10 PexBu3uTHI / yCIIOBHS HCIIOIB30BAHUS
Microsoft Imagine Premium JluuensunonHsIit qorosop AD9223 Ne008/65 ot 11.01.2019
OpenOffice CB00OOHAS JIMIICH3MS, YCIIOBUS UCIIOIB30BAHMS 11O CCHUIKE:

https://www.openoffice.org/license.html

9 Opranu3anMOHHO-TIeJaroru4ecKHe yCJA0BHSA

Opranuzanus 00pa3oBaTeIbLHOTO MPOLECcca PErIaMEHTUPYETCS y4eOHBIM TUIAHOM U pac-
NUCAHWEM YYEOHBIX 3aHATHH. SI3bIKk 0OyueHMs (npenojaBaHus) — pycckui. Iy BceX BHIOB
ayJIMTOPHBIX 3aHATUHN aKaJlEMUYECKUI Yac yCTaHABIMBAETCS MIPOJIOJIKUTENIBHOCTIO 45 MUHYT.

[Tpu popmupoBaHUM CBOEH HMHIMBHIYaIbHONH 0Opa30BATEIBHOW TPACKTOPHH O00Yy4Yaro-
HII/II\/JICﬂ HMECT IIPaBO Ha NICPE3a4CT COOTBCTCTBYIOIIMX AUCHUILIIIMH U HpO(l)eCCI/IOHaJII)HI)IX MoAay-
JIef, OCBOEHHBIX B MPOIECCE MPEAMIECTBYIONIETO 00yUYeHH s, KOTOPBIM 0CBOOOXKAaeT 00ydJaroIie-
rocsi OT HEOOXOJJUMOCTH UX MMOBTOPHOTO OCBOCHHSI.

9.1 O6pa3zoBaTeibHbIE TEXHOJIOTUH

Y4eOHbIH mporiece Mpu NPErogaBaHiH Kypca OCHOBBIBACTCS Ha WCIIOJIL30BAHUU TPAJIU-
[IMOHHBIX, THHOBAIIMOHHBIX W WH(POPMAIMOHHBIX 00pa30BaTEeILHBIX TEXHOJOTUN. TpaauiroH-
HbIe 00pa30BaTE/IbHBIE TEXHOJIOTUU MPEJICTABICHBI JIGKIIUSIMU U CEeMUHAPCKUMU (TIPaKTHYECKHU-
MH) 3aHATUSAMHU. VIHHOBAIlMOHHBIE 00pa30BaTEIbHBIC TEXHOJIIOTUN UCTIONIB3YIOTCS B BUAC IIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U UHTEPAKTUBHBIX (HOpM MpoBeAeHUs 3aHATHI. MHpopmaloHHbIe
00pa3oBaTebHBIC TEXHOJIOTHH PEATU3YIOTCS IMyTEM aKTHUBU3AIMU CaMOCTOSITEIIbHOW paboThI
CTYJEHTOB B HH(OpMALIMOHHOW 00pa30BaTeNbHOI cpese.

9.2 3anaTus JEeKImHOHHOr0 TUIIA

JlekmoHHBIN KypcC MpEeAnonaraeT CUCTEMaTU3UPOBAHHOE M3JI0)KEHWE OCHOBHBIX BOIPO-
COB y4eOHOTO TUIaHa.

Ha nepBoii niekuyu j1ieKTop 0053aH NpeAynpeIuTh CTYIEHTOB, IPUMEHUTEIBHO K KaKOMY
0a3oBoMy y4eOHUKY (yueOHUKaM, y4eOHBIM OCOOUSIM) OYAET MPOYUTAH KYypC.

JlekumoHHBIN KypC JOJDKEH J1aBaTh HauOOJbIIMN 00beM MH(OpManMu U o0ecreynBaTh
6osee rirybokoe MOHMMaHHE Y4eOHBIX BOMPOCOB MPH 3HAYMTEIBHO MEHbBILEH 3aTpaTre BpEMEHH,
4yeM 3T0 TpeOyeTcst OOJIBIIMHCTBY CTYAEHTOB HAa CAMOCTOATEIbHOE U3YUEHHUE MaTepraa.

9.3 3aHATHSA CEMUHAPCKOI0 THNA

CemuHapcKue 3aHATHUS MPEJICTABISIOT COO0H eTaTN3alNIo JIEKIIMOHHOTO TEOPETHIECKO-
ro MaTepuaia, IpOBOJATCA B IIEAX 3aKPEIUIEHUs Kypca M OXBaThIBAIOT BCE OCHOBHBIE Pa3/IeIibl.

OcHoBHOH (hopMOI MPOBEACHUS CEMUHAPOB SBIISETCS 0O0CYXKAeHHe Hanbojee nmpodiaem-
HBIX U CIIO)KHBIX BOIIPOCOB IO OTAEIbHBIM T€MaM, a Takke paz0op MpUMEpPOB U CUTyaluil B
ayIUTOPHBIX YCIOBUAX. B 00s3aHHOCTH TIpenoaaBaTesnis BXOIST: OKa3aHWE METOJAMYECKOU I0-
MOIIH U KOHCYJIbTUPOBAHHUE CTYACHTOB [0 COOTBETCTBYIOIIUM TeMaM Kypca.

AKTHBHOCTh Ha CEMUHAPCKHX 3aHATUSAX OLICHUBACTCS MO CIEAYIOIMIUM KPUTEPUSIM:

* OTBETHI Ha BOMPOCHI, Ipe/IaraeMble MpenojaBaTeseM;

* y4acTHe B JUCKYCCHUSX;

* BBITTOJIHEHUE MTPOSKTHBIX U UHBIX 3a/IaHUH;

* ACCHCTHPOBAHHE TPETOIABATEIIO B IPOBEICHUH 3aHATHH.

OTBer f0iKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OHOCIIOKHBIM, COAEPKATh
CCBIJIKHM Ha UICTOYHUKU.

Jloknazbl M ONMOHUPOBAHHME JOKJIAIOB MPOBEPSIOT CTENEHb BIAJCHUS TEOPETHUECKUM
MaTepualioM, a TAK¥Ke KOPPEKTHOCTh U CTPOTOCTh PacCyKICHHH.
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OneHuBaHue 3a/laHU, BBIOJHEHHBIX HAa CEMHHApPCKOM 3aHATHM, BXOAUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocTosTe/bHAsA padoTa 00y4aOIMXCs M0 JUCHUILIMHE (MOYJII0)

CamocrodrenbHas paboTa CTyIE€HTOB — 3TO IPOLIECC AKTUBHOIO, LIE€JIEHAIPABICHHOTO
IpUOOPETEHNs CTYIEHTOM HOBBIX 3HAaHUI, yMEHUN 0€3 HElOCPEICTBEHHOIO yJ4acTus Ipenoja-
BaTels, XapaKTePU3YIOIIUICS MPEIMETHON HampaBIeHHOCTHIO, (P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysIbTaToB AEATEIbHOCTH 00yUYaroIIerocs.

Llenu caMmocTOSATENHHON pabOTHI:

* CHCTEMaTH3alys U 3aKPEIICHUE TIOJYyYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
YMEHUH CTYIECHTOB;

+ yri1yOJeHHe U pacuIMpeHre TEOPETUUECKUX 3HaHU;

- (hopMupoBaHKE YMEHUH HCIIOJIb30BaTh HOPMATHUBHYIO M CIIPABOYHYIO JOKYMEHTAIIHIO,
CIELMAJIBHYIO JIATEPATYPY;

* Pa3BUTHE MMO3HABATENBHBIX CIOCOOHOCTEH, AKTUBHOCTHU CTY/ICHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMupoOBaHHE CAMOCTOSITEILHOCTH MBIIIUICHUS, TBOPUECKOW MHUIIMATHBBI, CIOCOOHO-
CTEH K CAaMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CAMOPEaIN3aluy;

* pa3BUTHUE UCCIIEI0BATEICKUX YMEHUN U aKaJIeMUYECKUX HaBBIKOB.

CamocrosrenbHas paboTa MOXKET OCYIIECTBIATbCA UHAWBUAYAIBHO WIM IPYNIAMH CTY-
JICHTOB B 3aBUCUMOCTH OT 1I€JIU, 00bEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKHU.

TexHosiorus opraHu3ali CaMOCTOSITENIbHON pabOThl CTYJAEHTOB BKJIIOYAET MCIIOJIb30Ba-
HUe NHPOPMAIIMOHHBIX U MAaTEePUATbHO-TEXHUIECKUX PECYPCOB YHUBEPCUTETA.

Ilepen BbimosHeHHMEM OOYyYarOIMMUCS BHEAYAMTOPHOM CaMOCTOSTENbHONW paboThl Ipe-
[0/1aBaTelb MOXET IPOBOAUTh HMHCTPYKTaX I10 BBIIOJHEHUIO 3aJaHusi. B UMHCTpyKTax
BKJIIOUYAETCSL:

* [IeJIb ¥ COJIEP KaHME 3aJaHus;

* CPOKHM BBITIOJIHEHMS;

* OPUEHTUPOBOYHBIN 00HEM PaOOTHI;

* OCHOBHBIE TPeOOBaHUS K pe3yJbTaTaM paboThl U KPUTEPUH OLIEHKH;

* BO3MO)KHbIE TUITUYHBIE OLTUOKY MPH BBIITOJIHEHUH.

WHCTpyKTaX MPOBOIUTCS HpernojiaBaTeieM 3a cyeT o0beMa BPEMEHH, OTBEJAEHHOTO Ha
U3YYEHUE AUCLIUILINHBIL.

KoHTponb pe3ynbTaToB BHEAyTUTOPHON €aMOCTOSTENbHOH pabOThI CTYJEHTOB MOXKET
MPOXOJUTh B MUCbMEHHOM, YCTHOM WJIM CMEIIaHHOHN opMe.

CTyneHTbl JOJDKHBI MOIXOAWTH K CaMOCTOSTEIbHOM pabdoTe Kak K HauBaKHeHIIeMmy
CPEICTBY 3aKpEIUICHUs U Pa3BUTUSl TEOPETUUECKUX 3HAHUM, BHIPAOOTKE €IMHCTBA B3IJISA0B Ha
OTJeNIbHBIE BOIPOCHI Kypca, IpUoOpeTeH s ONpeIeIeHHbIX HABBIKOB U UCIOJIb30BaHUs Mpodec-
CHOHAJIbHOW JIMTEPATYPHI.

[Tomemenust yIsi CaMOCTOSATEILHON pabOTHl 0OYJAIONIUXCS OCHAIIEHBI KOMIBIOTEPHON
TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOUeHHs K ceTn «HTepHEeT» M obecredeHrneM J0CTyIa B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENIbHYIO CPEy OpraHU3aI|H.

9.5 MeToanueckne yKkazanus IJisi 00y4AIOMMXCsl 0 OCBOCHUIO THCIHIIJIHHBI

[Ipy uM3yyeHUM NUCUUIUIMHBI OOYYarOIIMMCS 11eJI€CO00pa3HO BBIMOIHSTH CIEAYIOUINE
PEKOMEHJAlUU:

1. I3yuenue y4eOHOM TUCIUIUIMHBI JOJIKHO BECTUCHh CUCTEMATHYECKH.

2. Ilocne u3y4yeHHs Kakoro-iubo paszzena 1o yueOHHUKY MM KOHCIIEKTHBIM MaTepHajiam
PEKOMEHyeTCsl 110 NaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMHHBI, ONPEEIICHMS], IOHATUS pa3/e-
na.

3. Ocoboe BHMMAaHUE CIENYET YAETUTH BHIIOJIHEHUIO OTYETOB 110 MPAKTHUECKUM 3aHSTU-
SIM ¥ MUHAMBHTyaTbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOATENIBbHYIO paboTy.
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4. Bcs TemaTuKa BOMPOCOB, M3Y4aeMbIX CaMOCTOSITENbHO, 3aaeTCsl Ha JIEKLUHUAX Mpero-
naBareneM. MM ke naroTcst ICTOYHUKU (B TIEPBYIO OU€pEb BHOBb M3JIAaHHBIE B MEPUOIUUYECKOM
HAy4YHOM JuTepaType) Uit 0oJiee 1eTalbHOI0 MOHUMAaHUS BOIIPOCOB, 03BYYEHHBIX Ha JICKIIHH.

[Tpu camocTosiTeNIbHOM NMPOpaboTKe Kypca 00ydaromuecs J0IKHbL:

* IPOCMAaTPUBATh OCHOBHBIE OMpE/IesICHUs U (aKThI;

* TIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM HA JIGKIIMOHHOM 3aHSITUU MaTepHall U JOMOJHUTH
€ro C Y4eTOM peKOMEHIOBAHHOH MO JaHHOUN TeMe JUTEepaTyphl;

* U3YYUTb PEKOMEH]IOBAHHYIO JIUTEPATYPy, COCTABIIATH TE3UChI, AHHOTAIIUU U KOHCIIEKTHI
Haubosee BaKHBIX MOMEHTOB;

* CaMOCTOSITEJILHO BBITIOJIHATH 3aJJaHUs1, aHAJIOTUYHBIC TIPEIJIaraeMbIM Ha 3aHSATHUSX;

* UCIOJIb30BAaTh JJIs CAMOIIPOBEPKU MaTepuaibl (JOH/IA OLIEHOUYHBIX CPECTB.

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecreyeHusl, He0OX0MMOro sl
ocyliecTBJIeHHs 00pa30BaTEeIbHOIO NMPOLECCa MO0 JUCHUILIMHE (MOAYJII0)

10.1 YueOHo-1200paTopHOE 060py10BaHNE
Tabmuia 8 — Ilepedyens 060pynoBaHus 1abopaTopun

Aymutopus HaHMiﬁzggngogﬁgTOpnn Hcnonp3zyemoe obopyroBaHue
212/1 Boraucnurens- 7 TII5BMIntel Core i3-2100
HbIi neHtp GKC 1 TI5BMlIntel Core i3-2300
(Menua) 2I15BMCore-2
2ITBMCoreDuo
ITpoexkTop BenoQM X518

10.2 TexHunuyeckue U 3J1eKTPOHHBbIE CPeACTBA 00y4eHUs

Jlek1iuoHHbIE 3aHATUSA (NPU HATUYULL).

AyIuTOpHH TS JIGKIMOHHBIX 3aHSATHIH YKOMIUIEKTOBAHBI MEOEITBI0 U TEXHUYECKUMH Cpel-
CTBaMU OOY4YEHUs, CIyKaIllUMU Ui MpeacTaBieHust yuyeOHoi uHpopMaruu O0NBIION ayauTo-
pun (HaOOpbl JIEMOHCTPAIMOHHOIO 000pyIOBaHUs (IPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HarIAAHbIE TOCOOUS, TEMAaTHUECKUE UILUTIOCTPALIUN).

Jlist peanu3anuy AUCIUTUTMHBI IIOATOTOBIIEHBI CIISAYIONINE MPE3CHTAIUH:
1 IIpakTuueckas padota B cpene Mathcad

2 TlpakTrueckast pabota B cpeae Autocad

3 IpakTuueckas padbota B cpene Lira-Sapr.

IIpakTH4eckne 3aHATHA.

Aynuropuu JUisl IPAaKTUYECKUX 3aHATHH YKOMIUIEKTOBAHBI CHEMATIU3UPOBAHHON Mebe-
JbI0 U TEXHUUECKUMH CPEeCTBaMU 00ydeHUs (IIPOEKTOP, 3KpaH, KOMIIBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHS.

st 1abopaToOpHBIX 3aHATUI UCIOIB3YETCs ayAuTOpUs No , OCHaIlleHHast 00opyI0Ba-
HHUEM, YKa3aHHBIM B Ta01. 8:
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CamocrosiTeibHas padora.

[ToMernieHust Ui CaMOCTOSITEIBHON PaOOThI OCHAIICHBI KOMITBIOTEPHOH TEXHHKOW C BO3-
MOYKHOCTBIO TIOJKIIIOUEHHS K ceTH «HTepHeT» W JOCTYIOM K AJIEKTPOHHOW WH(POPMAIMOHHO-
obpazoBarenbHoi cpeae KHAT'Y:

- yutanpHeH 3a71 HTh KHAT'Y;

- KOMITBbIOTEpHBIE Kiacchl (aya. 212 kopmyc Ne 1).

11 UubIe cBeneHus

MCTOIII/I‘-ICCKI/IC PE€KOMEHIAIUHU 110 oﬁyqenmo JIII ¢ OrpaHUIYCHHBIMHA BO3MOYKHO-
CTSAMH 310POBbA U HHBAJIUA0B

OcBoeHHE MUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbBS
MOJKET OBITh OPraHM30BAHO KaK COBMECTHO C JAPYTUMHU OOYYAIOIIUMUCS, TaK M B OTACIBHBIX
rpynnax. [Ipeanonaratorcsi cienuaibHbIe YCIOBHS AJIs MOTYYeHUS 00pa30BaHus 00y4YaroIMHU-
Csl C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 37]0POBBS.

[Tpodeccopcko-nieqarorndeckuii cocTaB 3HAKOMHUTCSI C TICUXOJI0T0-(DH3HOTOTHISCKIMH
OCOOCHHOCTSIMUA OOYYArOIIMXCSl MHBAJIUAOB U JIMI] C OrPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3710PO-
Bbs, UHJIMBUyaJbHBIMUA MPOTpaMMaMH peadMIUTAlUK UHBANUAOB (mpu Hanuuuu). [Ipu HEoO-
XOJUMOCTH OCYIIECTBIISICTCS JOMOJIHUTENbHAS MOJAEPKKa MPErofaBaHus ThIOTOPAaMH, TCUXO-
JIoTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIEIIUMHU MOATOTOBKY ACCUCTEHTAMHU.

B cooTBeTCTBHHM ¢ METOIMYECKUMHU peKOMeHaanussMu MunoOpHayku P® (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce HpeanojiaraeTcsi MCIOJIb30BaTh COIMAbHO-aKTUBHBIE U pe-
(deKxcUBHBIE METOIBI 00YUYEHUsI, TEXHOJIOTHU COLMOKYJIBTYPHOU peabuInTalluy C LETbI0 OKa3a-
HUS MTOMOIIY B YCTAHOBJIEHUU MOJHOLUEHHBIX MEKIMYHOCTHBIX OTHOILIEHUW C IPYTUMH CTY/IEH-
TaMM, CO3JaHUU KOM(POPTHOTO TICUXOJOTUUECKOTO KIIMMarta B cTyAeH4ecKkoi rpymre. [londop u
pa3paboTka yueOHBIX MaTepUaTOB MPOU3BOAATCSA C YU€TOM NPEJOCTaBICHUS MaTepuaia B pa3-
TUYHBIX (opMax: ayAualbHOW, BU3YaJIIbHOW, C HCIOJIB30BAHUEM CIEIUAIBHBIX TEXHUYECKHUX
CPEICTB M UHPOPMAITMIOHHBIX CUCTEM.

OcBoenue nucuuiuiHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCNOIb30BaHUEM CPEICTB
o0ydeHus O0Iero W CHenuaIbHOro Ha3HaueHHUs (MEPCOHAIBHOTO U KOJUIEKTHBHOTO HCIIONB30-
BaHMs). MaTepuanbHO-TEXHHUECKOE O0eCreueHue MpeaycMaTpruBaeT MPUCTIOCOOJICHHE ayIUTO-
puii k Hyxx1am un ¢ OB3.

dopMma MpoBeACHUST aTTECTAIIMU ISl CTYJIEHTOB-WHBAIUJIOB YCTAHABIMBACTCS C YUETOM
WHAUBUAYAIbHBIX TIcuxopuznueckux ocodenHocteit. [[nst crynentoB ¢ OB3 mpexycmaTtpuBaer-
cs joctynHas (hopma mpeoCTaBICHUs 3aIaHU OLIEHOYHBIX CPEJICTB, & UMEHHO:

- B TIEUATHOM WM DOJCKTPOHHOW ¢opme (AN U] C HAPYUICHUSMH OIOpPHO-
JIBUTATEIHLHOTO ammapara);

- B meyaTHOU (popme WK ANIEKTPOHHOU (HOpMe ¢ YBETHUEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (7151 JIWIT C HAPYIIEHUSIMH CITyXa, PEUH, 3pCHHS);

- METOJIOM YTEHHS aCCHCTEHTOM 3aJlaHus BCIYX (IUIsI JUI] C HapyUICHUSMHU 3PCHHS).

CryneHTaM C WHBQJIMIHOCTHIO YBEITUYMBAETCS BPEMsS Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJBHBIC BOMPOCHL. JIJis TaKMX CTYJEHTOB MpeAyCcMaTpUBAETCs JOCTyMHas ¢opMa MpeaocTaB-
JICHUsI OTBETOB Ha 3aJ]aHUsI, a UMEHHO:

- MUCbMEHHO Ha OyMare WM HaOOpOM OTBETOB Ha KOMITbIOTEpE (IS JIUIl C HAPYIICHHUS-
MU CllyXa, peuH);

- BBIOOPOM OTBETa M3 BO3MOXHBIX BAPHAHTOB C MCIOJIB30BAHUEM YCIYT aCCUCTEHTa (JIIs
JIUI] C HAPYIICHUSIMA OTIOPHO-/IBUTATEIILHOTO arapara);

* YCTHO (IUIs1 TULL C HAPYIICHUSIMU 3PEHUSI, OOPHO-IBUTATEIBLHOIO arlapara).
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[Tpu HEOOXOIUMOCTH ISl OOYJAIOITUXCS ¢ HHBAIMIHOCTBHIO TIPOIIEypa OIICHUBAHUS Pe-
3y/IbTaTOB OOYUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO ITAIOB.
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[Ipunoxenue 1

®OHJ OIEHOYHbLIX CPEJICTB!
o JTUCHMUIIJIMHC

I/IH(l)OpMaIII/IOHHI)Ie TEXHOJIOI'HHU B CTPOUTECIILCTBE

HanpaBneHHe IIOATrOTOBKH

08.03.01 "Cmpoumenvcmeso”

Hamnpasnennocts (mpo¢usinb)
00pa30BaTeNIbHOI POrpaMMBbl

HpOMleJl@HHO@ u ZpanCOCZHCKOQ cmpoumeilbCneo

KBanudukanus BeITyCKHHKA baxanasp
I'on Hayasia NOATOTOBKU 2022
(no yuebnomy niauy)
®opma 00ydeHust oYHas
TexHonorust 00y4eHus MpaouyuoHHas
Kypc CemecTtp TpynoemMkocTs, 3.€.
1 2 3

Bun npomexxyTouHOM arTecranuu

O6CCHC‘H/IB8.I'OH_ICG noApa3aAciICHUC

3auem

Kagpeopa CHA

' B 1aHHOM NIPHUJIOKEHHUH [IPEICTABIECHBI TUIIOBBIE OIIEHOYHBIE CpeACcTBa. [10IHbINH KOMILIEKT
OIICHOYHBIX CPEJICTB, BKIIOUYAIOIINI BCE BAPUAHTHI 3aJaHUI (TECTOB, KOHTPOJIBHBIX PaboT u 1Ip.),
npeJiaraeMbIx o0yJaronemMycs, XpaHuTcsl Ha Kageape B OyMakHOM U JIEKTPOHHOM BHUJIE.
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1 TIlepeueHnn NJaHHUPYeMbIX pPe3yJabTaTOB 00y4YeHHs MO JUCHUIIHHE (MOIYJTIO0),
COOTHECEHHBIX C MVIAHMPYEMbIMH pe3yJibTaTaMH 00pa30BaTeJIbHOM MPOrpaMMbl

Tabnuma 1 — KomnereHuuu u miaHupyeMble pe3yabTaThl 00y4eHUs M0 AUCIUILTUHE

Kox mo ®I'OC

Nupukaropel
JOCTHIKEHUS

[TnarupyemMble pe3ynbTaThl O0OYYCHHSI 110 TUCIIN-
IIJIMHE

O6menpodeccuoHaabHbIE

OIIK-2. Criocoben
BECTH 00pabOTKYy,
aHaJIM3 ¥ MPEICTaB-
JeHre uHPOpMaLuu
B nipoeccroHaltb-
HOW JICATEIBHOCTH C
UCTIOJIb30BaHUEM
WHGOPMAIIMOHHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

OIIK-2.1.
3HaeT  COBpEMEH-
Hble  HWH(pOpPMAIIH-

OHHBIC TEXHOJIOTUU
JUISL pEILICHUSI TH-
MOBBIX 33jJa4 Mpo-
(dheccuoHanbHOM
JIESITSIIBHOCTH

OIIK-2.2.

YMeeT HpUMEHSTH
WHCTPYMEHTApUU

MH(OPMaLMOHHBIX
TEXHOJIOTMM A
pelieHus 3axad B
COOTBETCTBYIOIUX

oOactax
OIIK-2.3.

Brageer HaBbIKaMu
NpUMEHEHHS TIPH-
KJIaJIHOTO IPO-
rpaMMHOTro obec-
NICYCHUS JUTS Pa3-
pabotku u ohopM-
JICHUS TEXHHUYE-
CKOM IOKyMEHTa-
112031

3HaTh:

- OCHOBHBIC MTOHATHS U METOJIbI HH(OPMAITMOHHBIX
TEXHOJIOTHI;

-YCTPOHCTBO ¥ (DYHKIIMOHHPOBAHUE COBPEMEHHBIX
WH(POPMAITMOHHBIX CUCTEM;

-CYIIECTBYIOIIUE MPOTPAMMHBIC TIPOAYKTHI M WH-
(dhopMaIMoOHHBIC TEXHOJIOTUNA TPOCKTUPOBAHHS;
-OCHOBBI YHCJICHHBIX METO/IOB B 00beMe YUeOHOM
MIPOrpamMMBbl;

-KJ1acCU(UKAIUIO 3a/1a4 MaTeMaTUYeCKOro Mmpo-
I'PaMMHPOBAHHS;

-METO/IbI pEIICHUS 3a/1a4 JTMHEHHOTO IPOrpaMMu-
pOBaHUS;

-OCHOBBI MaTEMaTUYECKOTO MOJICTUPOBAHUS;
-OCHOBBI MATEMAaTHKO-CTaTUCTHYECKUX METOOB;
YMeTh:

- TPEeNCTaBIATh, XPaHUTh, 00pabaThHIBATh U TIEpe-
JaBaTh WH(OpPMAIKIO C TOMOIIBIO KOMITBIOTEPA;

- TIOCTPOUTH MATEMATHUECKYIO MOJIETh 3aaun
ONTUMU3AIMH B 00JIACTH CTPOUTEIHHBIX TEXHOJIO-
Ui

- CTaTUCTUYECKU OIEHUTH MOJYYCHHYI0O MaTeMa-
TUYECKYI0 MOZEINb (0HO(PAKTOPHBIH IKCIIEPH-
MEHT).

- -aHaATM30M B 0000IIEeHUEM PE3yNbTaTOB HUCCe-
JIOBaHUs, TOBEJACHUEM UX JO0 MPAKTHUYECKOU pea-
JIA3aLUY;

- CTaTUCTUYECKHU 00padOTaTh MOJIYYCHHBIC IKCIIC-
pPUMEHTANbHBIC JTAHHBIE;

- TOCTPOUTH YPAaBHEHHUE PETPECCHH H3YIaeMOTO
00BEKTa;

- TIPOBECTHU CTATUCTUYECKHUI aHAIIM3 MOTy4EeHHOU
MaTeMaTHYECKON MOJIENIN NU3y4aeMOTo OOBEKTa;
Bmanets:

-TEXHOJIOTHYCCKUMU U METOJIMYECKUMH OCHOBAMH
MOATOTOBKU MaTe€pUasoB cpeactBamu Microsoft
Office,

-OIBITOM HMCTIONIb30BaHMsI HHTEPPEHCOB IPHUKIAI-
HOTO MPOTPAMMHOT0 00ecreueHus, MpuEMaMu 1
Cpe/ICTBaMHU 3allUTHI IaHHBIX.

-HaBBIKAMHU MCIOJIb30BAHUS TPOTPAMMHBIX CPE/I-
CTBa JUIsI pEIICHUS 3a/1a4 ONITHMHU3AIINH;
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Kox o ®I'0OC

WNuaukaTopsl [Tnanupyemsble pe3ynbTaThl 00y4eHHs 110 AUCLIU-
JIOCTHKCHUS TIJTUHE

-HaBbIKaMH UCITIOJIb30BaHUA YHUCIICHHBIX METOJ0B
IJIs1 pCHICHUA 3a1a49 CTPOUTEIILCTBA,

-HaBBIKAMH ITPAKTUYCCKOTO MPUMCHCHUA MaTCMa-
TUYCCKOI'0 INNIaHUPOBAHUSA SKCIICPUMCEHTA,

Tabmuma 2 — [TacriopT GoHIa OLICHOYHBIX CPEACTB

®op- | Haum
Kontpo- MHUPY- | €HO-
Jupyemble | emasi | BaHMe
p(?rgfl']:)’l nlz(T)Z:- ::I;'el-_ Ioka3aTenu oneHKH
AUCIH- uus HOI'0
IJIMHBI cpen-
CTBa
Bce temsl OIIK-2 | PTP 5 Gana - CTyIGHT MPaBUIIBHO BBIMOIHUI padoTy. [Tokazan ot-
JIMYHBIE BJIQJICHUSI HABbIKAMU IIPUMEHEHUS MOJIyYEHHbIX 3Ha-
HUI 1 YMEHHIA IPU peHIeHUH MPO(HeCCHOHATBHBIX 331249 B
paMKax yCBOEHHOro yueOHoro marepuana. OTBETHII Ha BCe
JIOTIOJIHUTEIIbHbBIE BOIPOCHI HA 3alllUTE.
4 Ganna - CTyJIEHT BBIIIOJIHUI paboTy ¢ HEOOIBIITUMHU HETOUHO-
ctamu. [lokaszan xopormive BiIajJeHUs HaBbIKAMU MPUMEHEHUS
MOJyYeHHBIX 3HAHUH W yYMEHUH MpH pelieHuu npodeccuo-
HAJIBHBIX 33/1a4 B paMKaX YCBOEHHOIO y4eOHOro MaTepuaa.
OTtBeTns Ha OOJIBIIMHCTBO JOMOIHUTEIBHBIX BOIIPOCOB Ha 3a-
IHIUTE.
3 6ajuta - CTYCHT BBITOJIHIII pabOTy C CYIIECTBEHHBIMHU He-
ToYHOCTSIMU. [IoKka3an yaoBIETBOPUTENBHBIE 3HAHUSI B PAMKaXxX
OCBOCHHOT0 yueOHOro marepuaia. He orBeTni Ha OONbIINH-
CTBO JIOTIOJIHUTEIBHBIX BOIIPOCOB Ha 3alllUTE.
2 Gania - Ipy BBITIOJTHEHUU PAa0OTHI CTYICHT MPOJEMOHCTPH-
pOBaJl HEYAOBIETBOPUTENbHBIN YPOBEHb 3HAaHUH, HECTIOCOO-
HOCTb IIPOSIBUTH YMEHHUSI U HABBIKU MPU pelIeHnH rpodeccro-
HaJbHBIX 3a/1a4. He 0TBETUII HA JOMOIHUTENbHBIE BOIIPOCHI HA
3aluTe.
0 6anmnoB — CTyIEHT He MPEeIOCTaBUII U HE 3aLIUTUI PaOOTHI
JIabGo- | 5 6a/UIoB - CTY/ICHT MPABIILHO BBITOJHWII JJAOOPATOPHYIO pa-
paTop | Goty. Ilokazan oTIMYHBIE BIa/IeHUS] HABBIKAMH IPUMEHEHUS
TOP~ | nonmydyeHHBIX 3HAHUI K yMEHUI TP PEIICHUH TTPOPECCHO-
321660 HaJIbHBIX 33/1a4 B paMKax YCBOEHHOI0 yueOHOTo MaTepHana.

ThbI

OTBeTus Ha BCe JOMOJIHHUTEIbHbBIE BOIPOCHI Ha 3alllUTe.

4 Gana - CTYJEHT BBIIIOJIHUI JJAOOpaTOpHYIO paboTy C He-
OonpimMu HeToYHOCTAMHE. [1oKazan xopomme BiIageHUs
HaBBIKAMH TTPUMEHEHUS TOJYYCHHBIX 3HAHWH W yMEHHH
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IpU peleHNH MpoQecCHOHANBHBIX 3a/1a4 B PAMKaX YCBOCHHO-
ro yuebHoro marepuana. OTBETHI Ha OOIBIIMHCTBO JOMOJIHHU-
TEJIbHBIX BOIIPOCOB HA 3aILUTE.

3 Gajuta - CTyZIEHT BBITIOJIHIII JJa0OpaTOpHYIO paboTy ¢ cyIile-
CTBCHHBIMH HETOYHOCTSIMU. [ToKazan y1oBIETBOPUTEIbHBIE
3HaHUS B paMKaX OCBOCHHOTO yueOHOro Matepuana. He otBe-
THJI Ha OOJIBIIMHCTBO JAONOJHUTEIBHBIX BOIIPOCOB HA 3aIIUTE.
2 Gasuta - IpH BHIMOJIHEHUH J1a00paTOPHOI pabOThI CTYAEHT
MIPOIEMOHCTPUPOBAJ HEYIOBJICTBOPUTEIbHBIN YPOBEHD 3HA-
HUI, HECTIOCOOHOCTD MPOSBUTH YMEHHUS M HABBIKY MPH peliie-
HUH TPO(hecCHOHANBHBIX 3a/1a4. He 0TBeTHII Ha TOTIOTHNTEIb-
HBIE BOIIPOCHI HA 3aIUTE.

0 6aymIoB — CTyIEHT HE MPEIOCTABUI U HE 3aLIUTHI PaOOTHI

Cole-
ceno-
BaHUE

S — CTYIEeHT IPaBUIBHO OTBETHJI HA TEOPETHUUYECKHE BOMPOCHI,
[I0Ka3ajJ OTJMYHbIE 3HAaHMUSI B paMKaX YCBOEHHOI'O MaTepua-
na.

4 - CTyZIEeHT OTBETUJI Ha TEOPETUYECKUE BOIIPOCHI C HEOOJIb-
IMIMMU HETOYHOCTSIMM, IIOKa3al XOpOILIWE 3HAHMS B PaMKax
ycBOeHHOro marepuana. OTBeTnn Ha OOJBIIMHCTBO JOMOJ-
HUTEJIBHBIX BOIIPOCOB.

3 - CTYyAEHT OTBETHJI Ha TEOPETHYECKHE BOIMPOCHI C CyIIe-
CTBEHHBIMM HETOYHOCTSIMM, I10Ka3aJl YJOBJIETBOPUTEIbHBIE
3HaHHUA B paMKaX YCBOGHHOI'O Y4eOHOro Marepuaa.

2 — IpU OTBETaX Ha TEOPETUYECKHUE BONPOCHl CTYAEHT IpOe-

MOHCTPHUPOBAJ HEAOCTAaTOYHBII YPOBCHb 3HAHUI.

TOAMYECKHE MAaTEePHAJIbI, ONPeesI0IHe MPoueIypbl OLeHUBAHUS 3HAHU I

2 MeTtoanyecKue MaTepuaJIbl, oNpeae/somue npoue, OLICHMBA 3HAHMH,
YMeHH I, HABBIKOB U (MJIM) ONbITA AESITEJIbHOCTH, XaPpAKTEPU3YIOLIHME MPOLece
(¢opMupoBaHus KOMIIETEHUMH

Metoaudeckue MaTepuaibl, ONpeeAollie IPOLeaypbl OLlEHUBAHUs 3HAHUM, yMEHuil,
HaBBIKOB ¥ (WJIM) OIBITA JAEATEIbHOCTH, IPECTABICHBI B BUJIC TEXHOJIOTHYECKON KapThl JHUCIH-
nHbI (Tabnuna 3).

Tabmuna 3 — TexHoorn4yeckas kapra

Hamun
Me-
HOBa Ixa
Ba- | Cpoku Ja
HHME | BBINOJ | olle- Kpurepun
ome- | mMOJ- | HUBA- OlleHUBAHUS
HOY | HEHMS Ba-
HOTO HUS
cpen
CTBa
2 cemecTp
Ilpomescymounaa ammecmayus ¢ popme 3auem

PI'P | 16-17 5 Oan- | 5 GanIoB - CTYAECHT MPABMIIBHO BBIMOJHUI PACYETHO-

Henens | Oan- | rpaduueckyto paboty. [lokazan oTinyHble yMEHUS U

JIOB HaBBIKM B paMKaX OCBOEHHOI'O Y4eOHOIo MaTepuaa.
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Han

Me-
HOBA IIxa
Ba- | Cpokn Ja
HHe | BBINOJ | oOlle- Kputepuu
ome- | MOJ- | HUBA- OLICHHUBAHUS
HOY | HeHHMs | Ba-
HOI'0 HUS
cpen
CTBa
4 Gamia - CTYAEHT BBIIOJHHJ pacueTHO-TpapuyecKyro
aboty ¢ HeOompIIMMH HeTOYHOCTAMH. [lokaszanm xopo-
0 e0 e IT
e YMEHHS W HaBBIKM B PaMKaX OCBOCHHOTO y4eOHOTO
MarepHaa.
3 Oamma - CTYyIEHT BBIIOJIHWUI PacyeTHO-TPahUUIECKYIO
paboTy C CyIIECTBEHHBIMH HETOYHOCTsIMHU. [lokazan yno-
BJICTBOPUTEIILHBIC 3HAHUS B pPAMKaX OCBOCHHOTO Y4eOHOTO
MarepHaa.
2 Oamna - TpU BBHINOJIHEHWH pacyeTHO-TpaduyecKoi
a0OTBl CTYAEHT NPOJEMOHCTPUPOBAI HEAOCTATOYHBIN
0
YPOBEHb YMEHUS U HaBBIKH.
0 GaynoB — 3a7jaHKe HE BBIIOJIHEHO.
Jlabo | 16-17 | 5 6an- | 5 6annoB - CTY/EHT NPABUILHO BHITOTHUI 1A00PATOPHYIO
pato | Helems | 6an- | o501y TTokasan OTNHUHBIE BIATEHNS HABBIKAMH TIPHME-
PHEI JOB . .
o HEHHS TTOJTYYCHHBIX 3HAaHUW U YMEHUHN TIPU PEIICHUH TIPO-
pado (eccroHambHBIX 33729 B paMKaX YCBOEHHOTO y4eOHOTO
TbI Marepuana. OTBETHII Ha BCE AOMOIHUTENbHBIE BOIIPOCHI Ha
3aluTe.
4 Gasna - CTY/IEHT BBIIOJIHMI 1JAOOPAaTOPHYIO paboTy C He-
OosbIMMU HeTouHOCTAMU. [lokazan xoporre Bi1aeHus
HaBBIKAMU TPUMEHEHUS TOJTYYEHHBIX 3HAaHUN W yMEHUH
IIPU PEUIeHUN MPO(EeCCHOHANBHBIX 33/1a4 B paMKaX yCBO-
€HHOTO yueOHoro MaTeprayia. OTBeTUI Ha OOJBITMHCTBO
JIOTIOJTHUTEIILHBIX BOIIPOCOB HA 3aIINTE.
3 Ganna - CTYJAEHT BBIMOIHUI 1a00paTOpHYIO padoTy € Cy-
IIeCTBEHHBIMH HETOYHOCTSIMHU. [1oka3an ynoBieTBopu-
TEJIbHBIE 3HAaHUS B paMKaX OCBOEHHOT'0 yueOHOT0O MaTepu-
ana. He oTBeTms1 Ha OONBIIMHCTBO JONOJHUTENBHBIX BO-
IIPOCOB Ha 3allUTe.
2 Gaia - pH BBIIOJIHEHUU JIabopaTOpHOU pabOTHI CTY-
JIEHT TIPOIEMOHCTPHUPOBAI HEYIOBJICTBOPUTEIBHBINA YpO-
BEHb 3HAHWH, HECTIOCOOHOCTH MPOSBUTH YMECHHUS M HABBIKH
NpU penIeHnr MpoQecCHOHANBHBIX 3a1a4. He oTBeTH Ha
JIOTIOJTHUTEIILHBIE BOIPOCHI HA 3aIlIUTE.
0 6ayuIoB — CTYNIEHT HE MPEIOCTABIII U HE 3alUTHI PAOOTHI
Co0e S 5 — CTY/IEHT IPaBUIIBHO OTBETHJI HA TEOPETUYECKUE BOIPO-
bece Chbl, MOKa3aJl OTJIMYHbIE 3HAHUS B paMKaxX YCBOEHHOTO
ceno Marepuaa.
HSBa 4 - CTYIEHT OTBETHJI Ha TEOPETHUYECKHUE BOMPOCHI C He-
B -
. OONBIIMMH HETOYHOCTSMH, IIOKa3aJl XOPOIIWE 3HAHUS B

paMKax YCBOGHHOro marepuana. OTBETHI Ha OOJIBIIMH-
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Hau
Me-
HOBa Hika
Ba- | Cpokn Ja
HHe | BBINOJ | oOLe- Kpurepun
ome- | MOJ- | HUBa- OIleHUBAHUS
HOY | HeHHs Ba-
HOT0 HUA
cpen
CTBa
CTBO JIOTIOJIHUTEILHBIX BOIPOCOB.
3 - CTYICHT OTBETHJI HA TEOPETUUYECKHE BOTIPOCHI C CYIIIe-
CTBCHHBIMH HETOYHOCTSIMH, TI0Ka3ajl YIOBJICTBOPUTEIb-
HBIC 3HAHMS B pAMKaX YCBOCHHOTO Y4eOHOTO Marepuaa.
2 — IIpu OTBETaX Ha TEOPETHYECKHE BOTPOCHI CTYICHT
MPOJIEMOHCTPUPOBAJ HEIOCTATOYHBIN YPOBCHb 3HAHHIA.
HUTOI'O: - 15 -
Oan-
JIOB
Kputepuu oneHku pe3yibTaTOB 00y4eHUsI 0 TUCIHUTLITHHE:
[ToporoBelii (MUHUMAIIBHBIN) YpOBEHB IS arTecTanuu B ¢popme 3auera — /5 % oT mMakcu-
MaJIbHO BO3MOKHOW CYMMBI OaJUIOB

3 TumnoBble KOHTPOJIbHBIE 32/IaHUS WM HHbIE MATEPHUAJIbI, HE00X0UMbIe /15l
OLICHKHM 3HAHWI, YMEHHMI, HABBIKOB M (MJIM) ONBITA AeSATEIbHOCTH, XapaKTepu-
3yrouue npouecc popMupoBaHUsA KOMIIETEHIMII B X0/1e 0CBOeHHsI 00pa3oBa-
TeJIbHOM NMPOrpaMMBbI

3.1 3aganus VISl TEKYIIEro KOHTPOJISI yCeBaeMoCTH

BonpochI k cofece10BaHNIO 2-TO ceMecTpa.

1. ABTOMaTH3aIUs CTPOUTEIHLHOTO MPOM3BOCTBA Ha Oa3ze cuctembl CProject.

2. ABTOMaTH3aIMs CTPOUTENBHOTO MTPOU3BOICTBA Ha Oaze cuctemsl Documentum.

3. ABTOMaTH3aIUs CTPOMTENLHOTO MPOU3BOICTBA Ha Oa3e cuctembl XBusiness Control.

4. ABTOMaTH3aIMs CTPOMTEILHOIO MMPOU3BOCTBA Ha Oa3e cuctembl Robot Millennium.

5. ABTOMaTH3aIMs CTPOMTEILHOTO MPOU3BOICTBA Ha Oa3e cuctembl Control, Standart.

6. Texnonoruu CATIIP, kak TeXHUYECKOE CPECTBO MPUHATHS OPTaHNU3aAIMOHHO-TEXHUUECKUX
peleHn CTPOUTEIBCTBA KUIIBIX 3JaHUM.

7. HoBbie nHGOpMAIIMOHHBIE TEXHOJIOTHH U BUPTYAJIbHBIE 00BEKTHI CTPOUTEIHCTBA.

8. O030p COBpeMEHHBIX MPOTPAMMHBIX CPEICTB aBTOMATHU3AIMH CMETHBIX PAaCUETOB.

9. UnTerpupoBaHHbIe CUCTEMBI O€30MMACHOCTH U MOHUTOPUHTA CTPOUTENBHBIX 00BEKTOB.

10. CoBpemMeHHOE TTPOrpaMMHOE 00ECIICYCHHE ISl PACUCTOB PA3INIHBIX KOHCTPYKIIHMA, UCTIONb-
3yeMO€ CTPOUTEIISIMH.

11. CoBpeMeHHas TEXHUKA, UCTIOIB3yeMasl ISl MEXaHU3aI[UH OTACIIOYHBIX PadoT.

12. CoBpeMeHHBIE€ TEXHOJIOTUU PEKOHCTPYKIUU (HYHIAMEHTOB.

13. CoBpeMeHHBIE TEXHOJIOTUH YCTPOUCTBA IIIOCKOM KPOBITH.

14. Pemenne cTpouTenbHBIX 3a/1a4 ¢ momolsio Microsoft Excel (Ha mpumepe perienus KoH-
KPETHOM 3a7a4H).

Bonpocs! k cobeceoBaHHI0 3-TO ceMecTpa
1.ITonstue Texnonoruu. [loustue nudopmarnmonusix Texnosoruu (UT). Knaccudukarus u sra-
bl PA3BUTHSL HHPOPMAIIMOHHBIX TEXHOJIOTHH.
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2. OCHOBBI HOBBIX HH()OPMAITHOHHBIX TEXHOJIOTHH.

3. Knaccugukarus UC. Ionb3osarenu UC.

4. ABTomatm3upoBaHHbIe HHPpopManroHHbIe cucTeMbl (ANC). ABTOMaTH3MpOBaHHBIE HH(OP-
ManuoHHble TexHonoruu (AUT).

5. Craaun u stansl co3nanus AUC u AUT. OxapakTepusyiiTe BBITOTHAEMBIC HA HUX paOOTHI.
6. laTerpupoBaHHble HHPOPMALIMOHHBIE TEXHOJIOTHH, UCTIONb3YEMBI JIJIs1 aBTOMATHU3aLUU CTPO-
uTeabHBIX pacuetoB (Ha mpumepe CASE-TexHomorum).

7. Vicionp3oBaHue 0a3 NaHHBIX B YIIPABICHHE TEXHOJIOTHUYECKUMH MPOLECCAMU B CTPOUTEIh-
CTBE.

8. ndopmannoHHbIE CETEBbIE TEXHOIOTHH.

9. PacnipeneneHHble TEXHOJIOTUU OOPAOOTKH U XpaHEHUS TaHHBIX.

10. I'uneprekcToBasi TEXHOJIOTUSL.

11. Texunonoruu MuTepHer.

12. 3ammra unpopmanuu B UC.

3.2 3agaHusi i1 MIPOMEKYTOYHOM aTTeCTAIIUH
PacuerHo-rpajduueckas padora Ne 1

3amanue 1.
Crnyxamue (GupMbl TOTY4YaroT I0XOJ B PyOJIAX, HO UM MPEIOCTaBlIeHAa BO3MOKHOCTh MONy4aTh

3apIuiaTy B IepecyeTe Ha J0JUIaphl U €BpO. 3aOJHUTE TabauIly 3 JaHHBIMH COOTBETCTBYIOIIETO
BapuanTa. (Kypc Banrot: 1§ = 32 py06., 1€ = 43 py06.).
Paccuuraiite 10Xx01 cOTpyaHUKOB B $ 1 €.
Haiigure 10X0a COTpYIHUKOB B $ 3a ro1.
Ynopsanounts TabauIy 10 andaBUTy (COPTUPOBKA).
[TpousBeaute popmarupoBaHue TaOIMIIBI 10 0Opa3Iy, IPUMEHUTE 3aJIUBKY.
[Toctpoiite rucTorpamMmmy npuObUIN 3a TO.
[Tepeumenyiite Jluct 2 — «Jloxom».
A B C D E -
1 ' Tabnuuya 3.

C Jloxox B pyo. | loxon B € | ToxonB S| CymmaB
eMbsl
B MecHll B MeCHAll | B MecsI rone$

NEeaHOBEI

ITeTpoBsI

KocTuHEBI

Kypc $ 32
Kypc € 43

W |~ e W N

3amanmue 2.
CpaBHUTE TPU CEMbU M BBICHHUTE, B KAKOM Ha JIMYHBIC PacXOJbl KaXJOTo YejoBeka (B pyo.)

ocTaetcsi OobIle, eciau OO (MECSYHBIN) JT0XO0Jl CEMbU PACCUMUTHIBACTCS KaK JOXOJ TJIaBBI
ceMbu*Ha KOAPGUITUEHT (B 3aBUCHMOCTH OT KOJIMUYECTBA ueloBek B cembe — Oynkius ECJIN).
3anosHuTe JAaHHBIMH TaOIUITy 4.

Paccunraiite moTpeOUTENbCKYIO KOP3UHY TS KAKIOW CEMbHU, €CIIH U3BECTHO, YTO MOTPEOUTEND-
ckast kop3uHa = 1200 py6/mecsir Ha OJTHOTO YEeIOBEKa.

HeobxonuMble pacXo/bl CEMbH CKJIAIBIBAIOTCS U3 TOTPEOUTETHCKOM KOP3UHBI HA CEMBIO B KOM-
MYHaJIbHBIX TIJIATEKEH.

21



PaccunraiiTe 0CTaTOK NEHEKHBIX CPEACTB HA JIMYHBIE PACXOMBI KaXKIOTO YJICHA CEMBHU.
ITocTpoiiTe TMHENYATYIO JUAarpaMMy OCTABIIMXCS JEHET Ha OQHOIO YJI€Ha KaXJI0W CEMBH.
ITepeumenyiite Jluct 3 — «Pacxoabi».

A B C D E F G
1 Tabnwuua 4.

c Koa-Bo O6muii |(IToTpedHTe1bcKkasi| HeodxoauMble | OcTaToR

et 4e10BEK J0x07 KOP3HHA CEMBH | pacXoJbl ceMbH | Ha 1 4Jel.
2
3 |HBAHOBEI
4 |HeTpOBBI
5 |KOCTHHBI
6
7
MOTPEeOHTEILCKAA
1 200p.

g | KOp3HHA HA Y€I0BEKA

9
Pexomennanuu:
[Tpu pacuerax He0OXOIUMO HUCIIOJIB30BATH A0COMIOTHYIO aIpecallio;
[Ipu nmoxcuere o01ero 1oxoaa U HEOOXOIUMBIX PAcX00B B (hOopMyJiax JOHKHBI OBITh CCHUIKU
Ha STYEHKU NpeAbIIyILNX JTUCTOB.
Jlyist stueex, OTHOCSIIIUXCS K ACHBraM, PUMEHUTh ACHESKHBIN (popMaT 4uciia, 9ucio JSCSITHIHBIX
3HAKOB 3aJlaliTe paBHOE 2,
HazoBute rucrorpammy Jlnuneie pacxonsl. Jlerenaa quarpaMmbl JOJKHA COOTBETCTBOBATH
YCIIOBHIO 33]1a4¥, BKJIFOUUTh 3HAUCHMUSI.

[IpencTaBuTh pe3ynbTaThl pabOTHI:

1.B QJICKTPOHHOM BH/JIC;

2. B TICYaTHOM BHUJIC — TAOJUIIBI C PACYCTHBIMHU JJAHHBIMH U ¢ (hopMyJiaMu (HCIIOB30BaTh KJla-
suiny Print Screen).

BapuanTsl
A B C D E F G H 1 J K

1 TaBnwual.

2 BAPUAHTBI

3 Yeayra 1 2 3 4 5 6 7 8 9 10

4 |OTonneHue (c KB.m) 28.41p. 29.46p. 30.,51p.| 31,36p.| 32.6lp. 33.66p. 34.71p. 35.76p.| 36.81p. 37.86p.
5 |lop. Boga (cyen) 21.47p.| 21,02p. 20,57p.| 20,12p.| 19,67p. 19,22p.| 18.77p. 18.32p.| 17.87p. 17.42p.
6 |[Xon. Boga (c yen) 11,17p. 11.42p. 11,67p.| 11.92p. 12,17p. 12,42p. 12,67p. 12,92p.| 13.17p. 13.42p.
7 |Bbigo3z TBO (cyen) 4.40p. 5.95p. 7.50p. 9.05p. 10,60p. 12.15p. 13.70p. 15.25p.| 16.80p. 18.35p.
& |Fa3 (cuen) 33,00p. 32.55p. 32,10p.| 31.65p.| 31.20p. 30,75p. 30,30p. 29.85p.| 29.40p. 28.95p.
5 |3nekTpuuectso (1 keT/uac) 2.90p. 3.40p. 3.90p. 4.40p. 4.90p. 5.40p. 5.90p. 6.40p. 6.90p. 7.40p.
10 |Ycnyrm ceasmn 110,00p.| 111,25p. 112,50p.| 113,75p.| 115,00p. 116,25p.| 117.50p. 118,75p.| 120,00p.| 121.25p.
11 |TenesugeHve 90.00p. 91.45p. 02,90p.| 94.35p.| 95.80p. 97.25p. 98.70p. 100.15p.| 101,60p.| 103.05p.

12
13 Tabnuua 2.

14 BAPHAHTDLI
15 1,4,7,10 2,58 3,6,9
16 HEeaHOBEI Ierpoesl | KocTtuHsl fIeanoBs] IleTpoBkl| KocTHHE] [HEaHOBRI| IleTpoBBl [KOCTHHEI
17 KoaH4ecTBO 1€/10BER 4 3 3 2 4 3 4 2 4
18 Metpax (M) 63 37 31 38 72 42 40 40 56
IMoTpedaeHHas
180 156 115 80 150 120 150 60 110
19 3IEKTPOIHEPrHA
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21 Tabnuua 3.

37 BAPHAHTBI Jdoxona B py0. B MecCHI]

23 HeaHoR IMeTpor KocTHH
24 1 4000 3000 2000
25 2 3965 3025 2050
26 3 3930 3050 2100
27 4 3895 3075 2150
28 5 3860 3100 2200
29 i 3825 3125 2250
30 7 3790 3150 2300
3 8 3755 3175 2350
3z 9 3720 3200 2400
33 10 3685 3225 2450
34

35

36 Tabnuua 4.

37 |KOJIHYECTBO YeT0BER KoappHiTHeHT

g 2 24

g 3 2.6

40 4 2.8

PacuerHo-rpaduyeckas pad6ora Ne 2

Bapuant

3agaHue

B tabnuie npuBeneHsl 1aHHbBIe O pacxoie TormBa (), 1 Ha 100 kM) aBTOMOOMIIS C

JABUTATCIIEM 00BbeMOM 2 JaTpa € aBTOMAaTHYCCKOM TpaHCMHCCHGI)'I B 3aBUCHUMOCTH OT CKO-

pocTy ABMXKEHHUS (X, KM/4).

Xi 10 30

40

70

90

110

130

140

150

160

Vi 4,5 4,8

5,1

7,5

8,1

9,8

11,3

14

B npenmonoxennn, 4To MEXy X U Y CYIIECTBYET JIMHENHAS 3aBUCHMOCTD, OTIpeJIe-

JIUTH TIAPAMETPBI JIMHEHHON perpeccun Y = kx + b METOJ0M HANMEHBIINX KBAJPATOB.

Criporao3upoBaTh pacxo/] TOIUIMBA MPU CKOPOCTH 175 KM/u.

B Ta6J'II/II_[e MMPUBCACHLI JAHHBIC O CPOKE CJ'Iy)K6BI KOJIECa BaroHa B rogax (X) " U3-

HOCa TOJIIMHBI 00012 Koeca, (¥, MM).

Xi 0,5 1

1,5 2

2,5

3,5

4,5

23




Vi 0,4 0,7 1,2 1,7 1,9 2,2 2,6 3 3,5 3,8

B npennonoxenuu, 4To MEKAY X U ) CYLIECTBYET JIMHEHHAs 3aBUCUMOCTD, OIIpeie-
JIUTH TIAPAMETPBI IMHEHHOH perpeccun Y = kx +Db METOZ0M HaUMEHBIINX KBAJAPATOB.

CnenaTb BBIBOBI 00 M3HOCE TONIIMHBI 0002 KoJieca yepes 5,5 Jier.

B Tabnuie npuBeaeHbI TaHHBIE 0 pacxoje ToruBa (v, 1 Ha 100 kM) aBTOMOOHIIS €
IBUTaTeNleM o0beMoM 1,5 nHTpa ¢ aBTOMATHUYECKOW TPAaHCMHUCCHEH B 3aBUCUMOCTH OT
CKOpPOCTH JIBWXKCHHS (X, KM/4).

Xi 10 20 40 60 90 110 130 | 140 | 150 | 160

Vi 3,8 4 4,2 4,8 5,5 6 7 8,1 10 12

B npenmonoxennu, 4To MEXIY X U Y CYLIECTBYET JIMHENHAS 3aBUCUMOCTD, OIpeJIe-

JIUTH TIApAMETPBI JIMHEHON perpeccun Y = kx + b METOJIOM HaUMEHBIINX KBaJAPaTOB.

CriporHo3upoBaTh pacxo]] TOIUIMBa MpH ckopocTH 170 km/4.

B Tabnuie npuBeneHbl AaHHbIE 00 OCTATOYHON BEIMYMHE TIYOMHBI MPOTEKTOPA
HEepeHUX KOJIeC aBTOMOOMIIA B MM () B 3aBUCHMMOCTH OT BEJIHYMHBI mpobera (x, ThIC.
KM).

Xi 0 5 10 15 20 30 40 50 60 70

Vi 9,0 8,5 7,9 7,5 7,0 6,1 5,0 41 3 2,0

B npennonoxenuu, 94To MEKIY X U ) CYIIECTBYET JIMHEHHAsA 3aBUCUMOCTD, OIIpeie-
JIUTH IAPaMETPhI IMHENHOI perpeccun Y = kx +Db METOJ0M HaMEHBIINX KBAJPATOB.

C,[[eﬂaTB BBIBObI 00 n3HOCE IPOTCKTOPA KOJICCa Y€pe3 42 TBIC. KM.

B tabnuie npuBeneHsl 1aHHBIE O pacxoje Tormaa (), 1 Ha 100 kM) aBTOMOOMIIS ©
JM3ENIbHBIM JIBUTaTesIeM 00beMOM 2,2 JIUTpa ¢ MEXaHUYECKOM TpaHCMHUCCHEW B 3aBUCH-
MOCTH OT CKOPOCTH ABMKEHUS (X, KM/4).

Xi 10 20 40 60 90 110 120 | 130 | 140 | 150

Vi 1,5 1,8 3 3,9 4,8 55 5,7 7 8,1 9,4

B npenmonoxennun, 4To MEXY X U Y CYLIIECTBYET JIMHENHAS 3aBUCHMOCTD, OTIpEeJIe-

JIUTH TIAPAMETPBI IMHENHOHN perpeccun Y = kx+Db METOJIOM HaUMEHBIINX KBaJApPaTOB.
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Criporao3upoBaTh pacxo/] TOIUIMBA MpH ckopocTu 160 km/4.

B Tabnwuiie npuBe[cHBI JaHHBIE 00 OCTATOYHOW BEIMYMHE TJIYOMHBI MPOTEKTOpA
3aIHUX KOJIEC aBTOMOOMJISI B MM () B 3aBUCHMOCTH OT BEJIHUMHBI TIpo0era (x, ThIC. KM).

Xi 0 10 20 30 40 50 60 70 80 90

Vi 9,0 8,2 7,4 6,6 5,8 4,9 4,1 3,3 2,5 1,8

B npennonoxenuu, 4To MEXAY X U ) CYILIECTBYET JIUHEWHAs 3aBUCUMOCTb, OIIpEie-
JIUTH TIAPAMETPHI JIMHEHHON perpeccun Y = kx+b METOJI0M HAaUMEHBIINX KBaJIPATOB.

CnenaTh BBIBOJIBI O IPENENbHO JIOMYCTUMOM IpoOere Kojec aBTOMOOWIS NP  MUHU-
MaJIbHO JIOITYCTUMOH TITyOnHe poTekTopa 1,6 mm.

B Ta6JII/IIIC HpI/IBeIleHI)I JTAHHBIC O 3aBUCUMOCTH TGHHOHpOBOIIHOCTI/I JICTKUX 6CTO-
HoB (y, B1/(m- C°) oT nnoTtHocTw (X, KF/M3).

xi | 800 | 900 | 1000 | 1100 | 1200 | 1300 | 1400 | 1500 | 1600 | 1700

il 02]022| 024 | 028 | 033 | 0,38 | 04 | 0,42 | 0,44 | 047

[Ipenmnosnaras AMHENHYIO 3aBUCUMOCTb ) OT X, OIPEIEIUTh NapaMeTpbl JTUHEHHON

perpeccun Y = kX + b, UCMOJb3Yysl METOJA HAaUMEHbUIMX KBaapaToB. IlomyduTs mpo-

THO3 TEIUIONPOBOIHOCTH TipH tuioTHOocTH 1800 Kr/ M2,

B Tabmnuiie npuBeCHbI TaHHBIC O KOJIMYECTBE MPOMYCKOB 3aHATHIA (Y) CTYyACHTOM
B TE€UYEHHE y4yeOHOIro ceMecTpa u pe3yibTarax (), %) HamucaHHs 3K3aMEHAI[MOHHOTO Te-
cTa.

Xi, 1 2 4 6 8 10 12 13 15 17

Vi 85 75 70 60 50 40 20 15 10 |5

Hpe;[nonaraﬂ HaJIM4Me JUHEHHON 3aBHCHMOCTH MCXKAY X U y ONpCACIIUTh I1apa-

METpBI JIMHEHHOM perpeccun Y = kx+b , ICIIOJIb3ys. METOJ, HAMMEHBIINX KBaJpPaTOB.

ITomyunTs IPOTrHO3 PE3YJIBTATOB TECTA IIPH MPOITyCKe B 18 4.
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B tabnuiie npuBeieHbl JaHHBIC O 3aBUCUMOCTH TIPOYHOCTH MOPTIaHIIeMeHTa (V,
. 2
MlIla) ot ero yaeiabHOM MOBEPXHOCTH (X, CM/T).

x;10° 3 3,5 4 4,5 5 5,5 6 6,5 7 7,5

Vi 25 |28 30 32 36 39 41 44 46 47

B IMPECAIIOIOKEHUN, YTO MCXKIAY X U Y CYHIECTBYET JIMHEMHAs 3aBUCUMOCTDb, OIIPC-

JIENIUTh TIApaMeTpsl JIMHEIHOI perpeccun Y = kx + b METOJ0M HauMEHBbUIUX KBaJpa-

N 3
ToB. ClienaTh BBIBOIBI O MPOYHOCTH NIPH YACIbHOM MmoBepxHocTH 6,2 107

10

B tabmune npuBeneHbI pe3yIbTaThl H3MEPEHUH TOJOXKEHUS Y (M) MaTepHaIbHON
TOYKH B 3aBUCUMOCTH OT BpeMeHH t (cek).

t |1 2 3 4 5 6 7 8 9 10

y 151 |69 |91 |108 13,2 14,9 17,2 18,8 212 | 229

B npennonoxenuu, 4to Mexnay t v y cylecTByeT JIMHENHAs 3aBUCUMOCTb, OIIpe-
JIENIUT TAPAMETPhI JMHENHOM perpeccun Y = kt+b METOJOM HaMMEHBIIMX KBaJapa-

TOB. C,Z[e)'[aTB BBIBOZ O BO3BMOXHOM IT0JIOKCHHUU TOYKH 4CPEC3 12 cexk.

11

Jlns uccnenoBanus U3Hoca paboyeil yacTu peslia B 3aBUCUMOCTH OT BPEMEHHU pa-
60ThI B3sTM 10 HOBBIX Pe3LOB M KaKAbIN J€Hb U3MEPSUIM TOJIIMHY paboueil yacTtu. Pe-
3yJbTaThl CBEJEHBI B TaOnully, rae y (MM) — ToJMHA paboueill yacTu pesna, x — Ipo-
JOJKUTENIBHOCTh PaOOTHI B JTHSAX:

Xi 1 2 3 4 5 6 7 8 9 10

Vi 0,1 0,15 |0,3 0,4 045 |05 |065 |0,75 09 |1

B npennonoxxeHnn, 4To MEXAy X U Y CYLIECTBYET JIMHENHAs 3aBUCUMOCTb, OIIpe-
JIEUTh TIAPaMETPhI TMHEHHOM perpeccun Y = kx+Db METOJ0M HauMEHBIINX KBaJpa-

ToB. CIIpOrHO3UPOBATh U3HOC TOJIIMHBI paboyei yacTu pesna 3a 12 qHei.

12

B tabnuie npuBeneHBI JTaHHBIE O PACTBOPUMOCTH () HATPUEBOM CEITUTPHI

NaNO3 ua 100 r Bogs! B 3aBucHMOCTH OT TEeMIIepaTypbl (t,OC).

t |0 2 10 16 21 30 35 51 63 67

yi | 66,7 |[692 |763 |[816 |857 |94,7 |994 113,6 119,8 | 123

B npennonoxxenuu, 4to Mexay t v y cyliecTByeT JUHEHHAss 3aBUCUMOCTb, OIpe-

JIETUTH MapaMeTphl JIMHEHHOM perpeccun Y = kt+b METOZOM HaMMEHBIINX KBaJpa-
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TOB. BLIUMCITHTB BO3MOXHYIO pacTBOPUMOCTH TIpH TemiepaType 60°C.

13

3a U3MEHEHUEM PEaKIUH PA3JIOKEHHS aMMHaKa CIICAUIM 110 M3MEHCHHUIO JTaBJICHUS
(P, MM pTyTHOTO CTOJI0a) B pa3indHbIC MOMEHTHI BpeMeHH (t, cek). Pe3ynbTaThl HaOIIO-
JICHUI TIPUBE/ICHBI B TaOJIHIIC.

t 100 200 300 400 500 600 700 800 1000

P 11 221 | 33,2 |44 552 |663 |775 [879 |110

B npeamnonoxenun, uto mexay t u P cymecTByeT nuHelHas 3aBUCHMOCTb, OIpe-
JeNuTh TapameTpsl uHeiiHoi perpeccun P = kt + b merogom nanmenbmmx kBagpa-
ToB. ClienaTh BbIBOJ O BO3MOXHOM naaBiieHn rpu t=900.

14

B Tabnwuiie npuBeeHbI pe3yabTaThl U3MEPEHUN CONMPOTHBIICHHS poBoaHuKa (R,
0
Om) B 3aBucuMoctu ot Temneparypsl (t, C).

t | 100 | 200 | 300 400 500 600 700 800 900 | 1000

R|15 19 23 27 31 34 37 39 42 45

B npennonoxxenun, uro Mexay t u R cyiiecTByer nHelHas 3aBUCUMOCTD, OIpe-
JIENITh MapaMeTphl JuHelHo# perpeccun R = kt + b meromoM HanMenbmmx kBajpa-
0
ToB. CienaTh BBIBOJ O BO3MOXKHOM COTPOTHBIICHUU MPOBOAHKKA ITpH Temiieparype 60°C.

15

B Tabnune npuBeaeHb! pe3ysnbTaThl U3MEPEHUH MMOJIOKEHUS ¥ (M) MaTepHaIbHON
TOYKHU B 3aBUCHUMOCTHU OT BpeMeHH  (cek).

t |1 2 3 4 5 6 7 8 9 10

y 163 |99 |141 182 219 |261 |298 |338 37,9 | 419

B npennonoxenun, 4to Mexay t U y CymecTByeT JIMHEHas 3aBUCUMOCTb, OIIpe-
JIEJIUT TIAPaMETPhI JMHENHOI perpeccun Y = kt+b METOJIOM HAaMMEHBIIMX KBaJapa-

TOB. C,Z[CJ'IaTB BBIBOJl O BOBMOXXHOM ITIOJIOKCHUH TOYKU YCPE3 11 cek.
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JIuer perucrpanun udmenenui k PITJT

Howmep npoTokona 3acenanus kadenpsl,
JaTa yTBEPKACHUS U3MEHEHUS

KomnunuectBo
CTpaHHUIL
U3MEHEHUA

IToamuce
pa3paboTunka
PII/T
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