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1. IEJIX OCBOEHUA JUCHUTIINHBI

1.1|popmMupoBanre KOMIETEHIIMN 00YJarOLIErocs B 00JIaCTH MATEMAaTHYECKUX METO/IOB MOJICIIMPOBAHHUS TEIIJIOBOTO U
MEXaHUYECKOTO B3aMMOJICHCTBHUS 3IaHUI U HH)KEHEPHBIX COOPYIKEHHI U MHOTOJICTHEMEP3JIbIX TPYHTOB

1.2|mpuoOpereHne MPaKTHYECKHX HABBIKOB Pa0OTHI B CIICIIMATM3UPOBAHHOM MPOrPAMMHOM 00ECTICYCHUH

1.3.|ucnonp30BaHNE HOPMATHBHBIX JOKYMEHTOB JUISl IPOBEACHUS PACUETOB

2. MECTO JUCHUIITMHBI B CTPYKTYPE OOII

Huxn (pa3gen) OOTIT: B1.0

2.1|Tpe6oBaHus K NpeIBApUTEILHON MOATOTOBKE 00y4aK0IIErocs:

2.1.1|Opranu3anus Nporu3BOJICTBEHHOM ACATEILHOCTH

2.1.2|HayuHble METO/IbI HCCIICIOBAHHS B CTPOUTEIILHOM MaTepHAIOBEACHUH

2.1.3|TIpoekTHpOBaHUE TEXHOJIOTHI CTPOUTEIHHBIX MATEPUAIOB U H3/ACTHN

2.1.4|TIpon3BoACTBeHHAS MIPAKTHKA (HAyYHO-HCCIIeJOBaTeIbCKas paboTa)

2.1.5|YmpaBnenue cTpouTeabHON OpraHu3aruen

2.1.6|Y4eOHas 03HAKOMHTENbHAS MTPAKTHKA

22| IncuunIMHbI H MPAKTHKHA, VIS KOTOPBIX OCBOEHHE JAHHOH THCIHIUTAHLI (MOIYJIs) HEO0X0MHMO KaK
npe/iiecTBylollee:

2.2.1|Opranuzanys Npou3BOACTBEHHOHN NeATEIbHOCTH

2.2.2|TToAroToBKa K NpOLEAYpPE 3aIIUTHI M 3aIUTa BBITYCKHON KBAJIM(UKAIIMOHHOW PabOThI

2.2.3|TIpoun3BocTBEHHAs MPAKTHKA (HAyYHO-HCCIIeI0BaTeIbCcKas paboTa)

2.2.4|IIpousBoacTBEHHAs NPEIANIUIOMHAS IPAKTUKA

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIITUIIJINHbI
MOoAayJist)

OIIK-2: Cnoco0eH aHAIM3UPOBATH, KPUTHYECKH OCMBICTUBATH U NMPEACTABIATH HH(POPMALMIO, OCYIIECTBJSITH MOUCK
HAYYHO-TeXHHYeCKOH NHGoOpMa U, NPUOOPETATH HOBBIE 3HAHNS, B TOM YHCJIe C TOMOLIbI0 MH(POPMAIMOHHBIX TEXHOJIOTH I

OIIK-2.1: CoOupaeTr ¥ cHCTeMATH3UPYET HAYYHO-TEXHUYECKYI0 HH(OPMAIINHU, a TAK)Ke HCIOJIb3YyeT CPeACTBAa MPUKJIATHOTO
NPOrpaMMHOro odecneveHust 11581 000CHOBAHUSI Pe3y/IbLTATOB PellleHHs] 3a1a4i NPO(ecCHOHAIBbHO JesATeJbHOCTH

OIIK-5: Cnnoco0eH BecTH H OPraHU30BBIBATH NPOEKTHO-U3bICKATEIbCKIE PAGOTHI B 00JIACTH CTPOUTEIHCTBA H SKUJIMIIHO-
KOMMYHAJILHOTO X035{CTBA, 0CYIIECTBJISITh TEXHHYECKYI0 IKCNEPTU3Y MPOEKTOB U aBTOPCKUH HAA30P 32 UX COOTI0IeHHEM

OIIK-5.1: Onpenensier NOTPeOGHOCTH B pecypcax U CPOKOB NMPOBeAeHHUsI MPOEKTHO-U3BICKATEILCKUX Pa00T, MOAT0TABJINBAET
3a/IaHUs U 3aKJII0YEHUS HA U3BICKAHUS /1 MHKEHEPHO-TEXHHYECKOT0 NMPOEeKTHPOBAHHUS ¢ PUMeHeHHeM HH(OPMAIIMOHHBIX
TEXHOJIOTHH

4. CTPYKTYPA U COJEPKAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HaumenoBanue pa3nenoB u Tem /Buja | Cemectp / | UacoB | Komneren- | Jluteparypa | Uute | [pumeuanue
| saHdATHA 3aHATHS/ Kvnc 3107011 DAKT.
Pazgen 1.
11 3aKOHOMEPHOCTH (POPMHUPOBAHUS U 2 8 OIIK-2.1 [JI1.1J12.1 J12.2 0
pa3BUTHS TOJII MEP3JIbIX opo./JIek/ OIIK-5.1 J12.3
213233
1.2 COop u nepBuyHast 00paboTKa TaHHBIX 2 8 OIIK-2.1 [JI1.1J12.1 J12.2 0
(KTMMaTHYECKUX, T€OJIOTHICCKHUX, OIIK-5.1 J12.3
TEXHUYECKHUX ) IS D1 52 53

IIPOTHO3a TEMIEPATyPHOTO PEKHMa B
ocHOBaHMU coopyxenus /I1p/

13 COop u nepBuyHast 00paboTKa TaHHBIX 2 46 OIIK-2.1 [JI1.1J12.1 J12.2 0
(KTMMaTHYECKUX, T€OJIOTHICCKHUX, OIIK-5.1 J12.3
TEXHUYECKUX) JUIs 2109233

BbIOpaHHOTO paiiona /Cp/

Paznen 2.




2.1 OCHOBHBIE TIOJIOXKEHHS METOIUKH 2 4 OIIK-2.1 |JI1.1J12.1 J12.2 0

KOJIMYECTBEHHOTO TPOTHO3a. /JIek/ OIlK-5.1 J12.3
213233

2.2 Oco6eHHoCcTH PabOoThI C MPOrPaMMHBIM 2 4 OIlK-2.1 |JI1.1J12.1 J12.2 0

komriekcom FROST 3D /Tlp/ OIlK-5.1 J12.3
213233

2.3 ITocranoBKa 3a/1a4u ¥ MIOJATOTOBUTEILHBIE 2 49 OIIK-2.1 |JI1.1J12.1 J12.2 0
pacueTsl Ui POTHO3a TEMIIEPaTyPHOTO OIlK-5.1 J12.3
peXuMa B OCHOBaHMH COOPYKEHHUS B 219233
nporpaMMmHoM komiuiekce FROST 3D /Cp/
Paznean 3.

3.1 MeToauKa KOMILIEKCHOM 2 4 OIIK-2.1 |JI1.1J12.1 J12.2 0
00pabOTKH TaHHBIX MOJCITUPOBAHHS OIlK-5.1 J12.3
/J1ex/ 213233

3.2 JmarHocTuka yCTOWIMBOCTH OCHOBAHHM 2 4 OIlK-2.1 |[JI1.1J12.1 J12.2 0
KOHKPETHBIX COOPYXXCHHUI B OIlK-5.1 J12.3
nporpammHoM koMiuiekce FROST 3D /TIp/ 019233

3.3 AHanu3 NoJIy4YeHHBIX PE3yJIbTaTOB, 2 49 OIlK-2.1 |[JI1.1J12.1 J12.2 0
PEKOMEH/IAIMH TI0 SKCILTyaTallul OIlK-5.1 J12.3
COOPYKEHHIA HAa OCHOBE BBITIOJTHEHHOTO 213253
MOIEIUPOBAHHS TEMIIEPATYPHOTO PEKIMA
/Cp/

5. ®OHJ1 OHEHOYHBIX CPEJICTB

5.1. KouTpoabHbie BONPOCHI U 3aIaHUS

1. T'eoxpuon0rn4eckuii MpOrHo3 ¥ re0TEXHUYECKUI MOHUTOPHHT.

2. BpemeHHas ¥ IPOCTPaHCTBEHHAs] HW3MEHYMBOCTDH TEMIIEPATyphl BO3AyXay MOBEpXHOCTH 3eMid. TeruioBoii 6ananc MOBEpXHOCTH
3emin.

3. JluHaMuyKa TeMnepaTypHOro peXxHMa B cJI0€ FOJIOBbIX KoJeOaHui TeMeparyp.

4. ILI/IHaMI/IKa Fﬂy6l/IH CE30HHOI'0 IMPOMEP3aHUs U CE30HHOTO OTTauBaHUs IO BJIUSIHUEM KOPOTKONICPHUOAHBIX KOJ'IC6aHPII>i KJIMMara.
5. lnHamMyKa TeMIlepaTypHOTo MOJIsl B MHOTOJIETHEMEP3IIbIX TOJIIAX HIDKE CIIOS C TOJOBBIMHU KOJIEOaHUSIMH TeMIepatyp. Biusaue
JUITMHHOIIEPHOAHBIX KOIeOaHUH KIMMaTa Ha MOJIOKEHUE BepXHEeH 1 HibkHel rpanuisl MMT.

6. MexaHu3M M KOJIMUECTBEHHOE OIMCAHUE MTPOIIECCOB TEIJIO- M MACCOIIEPEHOCA B MEP3JIbIX, TAJIBIX M IPOMEP3AIOIIMX OPOAAX.

7. Bunp! ypaBHeHHH NIepeHOca B CKAIbHBIX, AUCTIEPCHBIX U KPYITHOOOJIOMOYHBIX opojaax. Kpaesble ycnoBus U UX BU.

8. Tlog3eMHBII TETUIOOOMEH U TEMITEPATyPHBIA PEKUM ITOPOJI, TPUPOIHBIE (GAKTOPHI, BIHSIONINE Ha (POPMUPOBAHNE TEMIIEPATYPHBIX
oJIel pa3IMYHOro THIIa B MaCCUBAaX FOPHBIX MTOPOJ.

9. Maremaruueckoe ONMMCaHue CTAIIMOHAPHOTO OJHOMEPHOTO TEMIIEPaTYPHOTO I10JIS B OJTHOPOAHOM U MHOTOCJIOHHOM MacCHBax
opoJ.

10. ®opmynupoBKa 3a1a4 IPOMEP3aHUA-0TTaUBAHUS U1 Tpy0O0 - U TOHKOAMcIIepcHBIX opoy. [locTtanoBka u pemienue
KJIaCCHYECKOH 3a1aun IpoMep3aHusa-oTTauBanus (3agaun Ctedana).

11. KBasucramuoHapHsle npubmmKkenus permennii 3agaun Ctedana.

12.  Yder TeruiooOMeHa MeXy BEpXHUMH CIOSMH MOPOJ] ¥ IPU3EMHBIM CIIOEM BO3/1yXa JUIA ONpeJIeNIeHHs X01a TeMIIepaTyp Ha
MIOBEPXHOCTH NMOPOA. BiusHue TeNI0N30IUpyOMHUX TIOKPOBOB HAa TOBEPXHOCTH HOPO] (CHEKHOTO, PACTUTENBHOTO0, TEXHOTCHHOT'0) Ha
CE30HHOE IIpoMep3aHue (OTTaUBaHUE) U CPETHETO/IOBYIO TEMIIEpaTypy MopoJ.

13. XapakTepHCTHKa CBOMCTB IPYHTOB, HEOOXOIUMBIX ISl TETUIOTEXHUYECKUX PACUETOB.

14. TIpuGnmxeHHbIE HOPMYIIBI OLIEHKH MOLTHOCTH CJIOSl CE30HHOTO IpOMep3anus (0TTanBaHust). MeToIuKa aHaTUTHYECKOTO pacyera
CpeJ]HCFO}IOBOﬁ TEMIICPATYPhI IIOPO IIPHU HAJIMYUU PA3JIMYHBIX ITOKPOBOB Ha MMOBEPXHOCTHU U €€ NPAKTHUYICCKOC IIPUMCHCHUEC.

15. Kakue ObiBatoT GyHAaMEHTHI 31aHHUA U CIIOCOOBI UX YCTAHOBKHU B IPYHT?

16. Yto Ha3pIBaeTCs OXJaXKJAIOIIEH CUCTEMOM 3AaHNS U KaKHe OXJIaKJAI0IINe CUCTEMBI CYIIECTBYIOT.

17. Kakue cioco0Os! pyHIaMeHTOCTpOCHUS OTHOCATCA K mpuHnuy I u I1.

18. Bumasl Bo3aelicTBUI 3aHNE HA OCHOBaHHE

19. Tlo kakuM rpynmam IpeienbHbIX COCTOSIHUI pacCYUTHIBAETCS OCHOBAHNE HA BO3/IECTBUS 30aHUs?

20. CnocoObl IPOKIAIKKH TPYOOIPOBOJOB

21. Kaxoe BIMsSHHUE OKa3bIBAET MO3€MHBII TPyOOIPOBOA HAa BMEILAIOLIUIA €10 TPYHT

22. Ha xakue BO3ACHCTBHS PACCUUTHIBACTCS TPYOOIIPOBO/T

23. IlpenenbHble pacdeTHbIE YCIOBUS UL KaXJI0r0 COCO0a NPOKIaAKU TpyOONIpoBoa.

24. Tlo kakoMy napameTpy KiacCu(UIMPYIOTCS aBTOMOOWIIbHBIE (KEJIe3HbIE) J0pOTu?

25. Kaxue ObIBaIOT IONEPEUHbIE MPOGUIN HACBIIEH U BIEMOK HA BEUHOMEP3JIbIX IPYHTAX Pa3IUuHOl KaTteropuu?

26. Kakoe TemnoBoe BIHMSHNE OKa3bIBAET AOPOra Ha BEYHOMEP3IIbIE TPYHTHI OCHOBAHHS?

27. C kaxoil 1enblo B TEJI0 AOPOTH YKIAIbIBAETCS TEIUIOU30IATOP U T€OTEKCTHIb?

28. Ilo kakOMy KPHUTEPHIO OMPEAENIAETCS BO3MOKHOCTh MHOTOJIETHETO OTTAUBAHUS TPYHTOB B OCHOBaHHUH JOPOTH?

29. Kaxue cylecTByIOT OXJIaXaroL1e yCTPOICTBA A1 IPeJOTBPALEHUs] MHOTOJIETHETO OTTAUBAHUSA IPYHTOB B OCHOBAHUM J0POTU
U KaK OHM PacCUUTHIBAIOTCS?

30.  OcobeHHOCTH MOIENTNPOBAaHUA B mporpaMMmuoM kommiekce FROST 3D




5.2. CamocTosiTe/IbHasi padoTa CTyAeHTa

CamocrosrenbHas pabora «[IporHo3 TemnoBoro pexuma Mep3iblX IPYHTOB B palOHE ...».
Paifon BeIOMpaeTCss HHIMBHAYAJIBHO ISl K&XKJOTO CTYACHTA.
Ha ocHOBe BBITIONIHEHHS CAMOCTOSITEIBHOM PabOTh TOTOBUTCS OTUET, KOTOPBI COCTOUT U3 3 pa3esnoB:
Paznen 1. I'eonoro-reorpaduyeckas xapakTepucTHKa
1.1 Kpartkas xapakTepucTHka paiioHa
1.2 Knumar
1.3 Teomopdonorus
1.4 T'eonmoruveckoe cTpoeHne
1.5 I'maporeosiornyeckue ycioBus
1.5 T'eokpuonoruyeckue yciaoBus
1.6 OmbIT CTpOUTENHCTBA B paiioHe
Paznmen 2. Meronuka MaTeMaTH4ecKOTr0 MOAETHUPOBAHIS
2.1 TTocraHOBKa MaTeMaTHYeCKON MOIeNn
2.2 Ha3zHnaueHre Ha4YaIbHBIX U TPAHUYHBIX yCIOBHIA
2.3 MeTtoauka oIpeeneHus TeIopU3NUECKUX XapaKTePUCTHK IPYHTOB
2.4 Cxemaru3zanus reoJIorTH4eCcKOro CTPOSHHS
Paznen 3. PesynbpTaTel MaTeMaTH4eCKOTO MOICIAPOBAHMUS
3.1 KanubpoBka MaTeMaTHYECKON MOICTH
3.2 Pacuer MakCUMabHOU TITyOUHBI CE30HHOTO OTTAWBaHUS
3.3 [IporHo3 U3MEHEHUSI TEOKPHOJIOTHYECKUX YCIOBHUIl C YY4ETOM TpeH/Ia III00aibHOr0 U3MEHEHUS TeMIIepaTyphbl
3.4 IlporHo3 N3MEHEHHUS TEOKPUOJIOTUIECKHX YCIOBHMA MIPH CTPOUTEIHCTBE:
- 3IaHUS
- ABTOMOOWIILHOM JIOPOTH Ha HACHIIIH
- [MOJI3EMHOT0 TPYOONPOBOIa

Texuuueckue XapaKTCPUCTUKU noa6npa}orc;{ WHAUBUYAJIbHO Ha OCHOBEC IIEPBOHAYAJIBHBIX JTaHHBIX O TCOKPHOJIOTHYCCKUX YCIIOBHUAX.
Ha ocHoBe otdera roroBUTCS MIPE3CHTaMA Ha TaHHYI0 TCMAaTUKY.

5.3. ®oH1 OLIEHOYHBIX CPEACTB

DOC pacnonoxeH B pazzuerne «CelieHUs: 00 00pa3oBaTeIbHOM opranu3anuuy noapaszaen «OopazoBanue» odpunmanbHoro caiita 3['Y
http://polaruniversity.ru/sveden/education/eduop/

5.4. IlepeyeHb BHIOB OLCHOYHBIX CPEACTB

TCKyIﬂI/Iﬁ KOHTPOJIb MPOBOAUTCA B BUAC: OITPOCA HA 3aHATHAX, IIPOBEPOUYHBIX U CAMOCTOATCIIBHBIX pa60T o TeMaM, TCCTUPOBaHUs,
BBIINIOJIHCHUA W 3allIMTHI 3a1a4.

6. YYHEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)

6.1. PexomMenayemas 1utepatrypa

6.1.1. OcHoBHas JuTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue, pa3MeIeHIe N3narenscTBo, rox | Komma-Bo
JI1.1 |A. B. bpyukos, C. H.  |OcHOBBEI Mep3/I0THOTO IPOTHO3a IpU M.: T'eounco, 2016 10

Bynnosuy, C. C. HMHXEHEPHO-T€0JOTHIECKHX HCCIEIOBaHUAX

Bonoxos

6.1.2. JlononHuTebHAS JUTEPATypa

ABTOpBI, COCTaBUTEIH 3arnasue, pa3MeleHue W3patensctBo, rox | Konnu-Bo
JI2.1 |Epmos 3./1. OcHoBbI reokpuosoruu. Tom 5. MHkeHepHast T€OKpUOIIOTHS M.: U3g-so MI'Y, 1
1999
JI2.2 |Epwmos 3./1. OcnoBbl reokpuosoruu. Y. 6. 'eokpuonoruueckuii npornoz u  [M.: Uzn-so MI'Y, 1
3KOJIOTHYECKHE MPOOIEMbl B KPHOJIUTO30HE 2008
JI12.3 |Caxapos U.U., IIpomep3atonue, Mep3ible U OTTAUBAIONINE TPYHTHI Kak Mocksa : ACB,, 1
Kynpsisues C.A., OCHOBAHHUS 3/1aHUH U COOPY KEHUH 2021

ITapamonos B.H

6.2. ITepeuennb pecypcoB HHGOPMAMOHHO-TeJIeKOMMYHHKAMOHHOI ceTn "UHTepHeT"

31  |Owmnaita maatdopma 3T'Y (https://learn.norvuz.ru/)

32 |Dnexrponnas dubmnoreka 3I'Y (http://biblio.norvuz.ru/MarcWeb2/Default.asp)

33  |Dnexrponno-6ubmuoreynas cucrema Jlaus (https://e.lanbook.com)

Hudposast Gubnuorexa [IPRsmart (https://www.iprbookshop.ru)



https://learn.norvuz.ru/

6.3.1 Ilepeyens NporpaMMHOro odecrev4eHust

6.3.1.1

MS Windows 7 (Homep mutiensnu 62693665 ot 19.11.2013)

6.3.1.2

MS Office Standard 2013 (Homep nuuensun 62693665 ot 19.11.2013)

6.3.1.3

ABBYY Lingvo 12 (Kox nosmmuu NeAL14-1S1P05-102 ot 14.12.2009)

6.3.1.4

ABBYY FineReader 10 (Homep nunensuun 94965 ot 25.08.2010)

6.3.1.5

MS Office Standard 2010 (Homep munensun 62693665 ot 19.11.2013)

6.3.1.6

FROST 3D (stuensuonHbIii qorosop NeD 22/33 ot 17.10.2022)

6.3.2 IlepeueHb HH(POPMALHMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

Onextponnas oubmmoreka 3I'Y (http:/biblio.norvuz.ru/MarcWeb2/Default.asp)

6.3.2.2

DnexTponHo-6ubHoTeynHas cucrema Jlans (https://e.lanbook.com)

6.3.2.3

Iudposas 6ubamorexa IPRsmart (https://www.iprbookshop.ru)

6.3.24

3apyOerxHble 3JIeKTPOHHBIE pecypchl U3aaTenseTBa SpringerNature:
Springer Journals (http://link.springer.com)

Nature Journals (https://www.nature.com/siteindex)

Springer Nature Experiments (https://experiments.springernature.com/)
Springer Materials (http://materials.springer.com/)

ZbMATH (http://zbmath.org)

Nano Database (https://nano.nature.com/)

6.3.2.5

3apyOexHBIN JIEKTPOHHBIN pecypc u3natenbersa Elsevier:
ScienceDirect (https://www.sciencedirect.com/)

Freedom Collection (https://www.sciencedirect.com/)

Freedom Collection eBook collection (https://www.sciencedirect.com/)

6.3.2.6

MexaynaponHast pedeparuBHas 6a3a JaHHBIX Scopus:
Scopus (SciVerse Scopus) (http://www.scopus.com)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIST)

7.1

Ayn. 316 - ayautopus Uit IPOBEACHHUS JIEKITHOHHBIX, IPAKTUYECKUX, CEMHUHAPCKIX, HHTEPAKTHUBHBIX 3aHITUI
(MynbTEMEUIHBIN Ki1acc) (OCa0YHbIX MecT — 45)

1 xommeroTep (Intel Core 2 Duo E8400 3.00GHz, 2I'6 O3V, HDD 160 I'6), uarepakruBHas qocka NEC UM361x, 1
npoekrop Panasonic pt-1b90nt.

JInuenzuonnoe I10:

MS Windows XP (Homep numensuu 62693665 ot 19.11.2013

MS Office Standard 2007 (Homep nunensuun 62693665 ot 19.11.2013

MS Access 2007 (Homep nunienzun 62693665 ot 19.11.2013

ABBYY FineReader 10 (Homep nuuensuu 94965 or 25.08.2010

Norma CS 2.0 (Jorosop 87/02-10 ot 01.03.2010

Mathlab R2010b (Homep nuriensuu 622090 ot 23.12.2009)

RMeasiteach Next Generation (Homep sutiensun 1SV-367)

Becriataoe I1O:

KoncynberanT [Iiroc (Bepcus st 00pa30BaTebHBIX YIPEIKICHUI )

AutoCAD Education 2012 (Bepcust ist 06pa30BaTeNbHBIX YUPEKIACHHUI)

7.2

Ayn.-319 - ayauTopust uist IPOBEICHHS JIEKI[HOHHBIX, IPAKTUYECKUX, CEMHUHAPCKUX, NHTEPAKTHBHBIX 3aHITHN
(KOMITBIOTEPHBIN U MyJIbTHMEIUIHHBIH Kitacc) (mocamounbix Mect — 20)

9 xommbrotepos (Intel Core 2 Duo E8400 3.00GHz, 1T'0 O3Y, HDD 160 I'6) 1 nmpoekrop Panasonic PT-V X510 XGA.
JIunensnonnoe I1O:

MS Windows XP (Homep smnensnu 62693665 ot 19.11.2013)

MS Office Standard 2007 (Homep sunensuu 62693665 ot 19.11.2013)

MS Access 2007 (Homep munenzun 62693665 ot 19.11.2013)

Becruiataoe I1O:

Koncynprant [Timoc (Bepcus aist 00pa30BaTeNIbHBIX YUPEKICHHHN )



http://biblio.norvuz.ru/MarcWeb2/Default.asp
http://link.springer.com/
https://www.nature.com/siteindex
https://experiments.springernature.com/
http://materials.springer.com/
http://zbmath.org/
https://nano.nature.com/
https://www.sciencedirect.com/
https://www.sciencedirect.com/
https://www.sciencedirect.com/
http://www.scopus.com/

7.3

Ayna.- 322 - aynuropust 1J1s1 TPOBEJICHUS JIEKIIMOHHBIX, IPAKTUYECKUX, CEMUHAPCKUX 3aHATUH, CAMOCTOSITEILHON
paboThI (KOMIBIOTEPHBIN U MYJIBTHMEIUHHBIH Kiacc) (MocagovHbIX MecT — 26)

12 xomnerotepos (QuadCore Intel Core i3-10100, 4100 MHz (41 x 100) GeForce GT 610 (2 I'B).
JInnenzuonnoe I10:

MS Windows 10 (Homep nunensun 62693665 ot 19.11.2013)

MS Office Standard 2013 (Homep nurensuu 62693665 ot 19.11.2013)

MS Access 2013 (Homep munenzun 62693665 ot 19.11.2013)

I'parn-Cwmeta 8.1 Yuebnas Bepcust (CumerenbctBo Ne000631 181)

Becniataoe I1O:

AutoCAD Education 2012 (Bepcust 1uist 00pa3oBaTeIbHBIX YIPEKICHHIA)

7.4

Ayn. 33 - ayautopus Ui IPOBEICHHS JCKIIMOHHBIX, MPAKTHYECKUX, CEMUHAPCKUX, JJAOOPATOPHBIX 3aHATHIA
(MynbTHMEUIHBIN KITacc) «JIabopaTopust CTPOUTENBHBIX MaTEPUAIOBY (MTOCAT0UHBIX MeCT — 45)

1 kommeiotep (Intel Atom D525 1.80GHz, 2I'6 O3V, HDD 160 I'6), 1 npoekrtop Panasonic pt-1bf300.
JInnenzuonnoe I10:

MS Windows XP (Homep sunensun 62693665 ot 19.11.2013)

MS Office Standard 2007 (Homep nunensuun 62693665 ot 19.11.2013)

MS Access 2007 (Homep nmunensun 62693665 ot 19.11.2013)

ABBYY FineReader 10 (Homep munensuun 94965 ot 25.08.2010)

Becniiatnoe I1O:

AutoCAD Education 2012 (Bepcust 11 00pa30BaTeIbHBIX YUPEIKICHHIN)

ArchiCAD 15 (Bepcust a1t 00pa3oBaTeIbHBIX YUPEIKICHHH )

I'mppaBnudeckuii mpecc, pa3pblBHAs MalllMHa, BUOPOCTOJI, CYIIMIIBHBIN MIKad, 00KUTroBast Ieyb.

Mammna MUH-100.

Becr! (351eKTpOHHBIE, 3JIEKTPHUUECKUE, TOYTOBBIE, TOPIOBEIE).

ITpubopsr: Buka, CyTrapna, o6seMoMep, TUKHOMETP, BOPOHKA IS ONIPEIesICHHs HACBIITHON TJIOTHOCTH, IPUOOp [uIs
OTIpeieNIeHUs] CKOPOCTH TallleHUs] H3BECTH, BCTPSIXUBAIOIIUK CTOJIMK, KOHYC bpamca, KkoHyc BHUHCTpOMA.
Muxkpockon. @opmsr kyda 6DPK-20, popmbl 6anouku 3P5-40.

[Ipubop Mg onpeneneHus BOJOYAEpKUBArOIIEH crtocoOHOCTH pacTBopHOi cMecu (OBC)

Anmapar [yis onpeieNieHus YCIOBHOM BsizkocTH outymoB BYB-1/2.

7.5

Ayn.- 28 - ayaquropust U IPOBECHUsI JIEKIIUOHHBIX, PAKTHYECKUX, CEMHHAPCKUX, TA00PATOPHBIX 3aHATHH
(MynpTEMeMUHBIH KiTacc) «JlabGopatopust BoJocHa0KeHUsD (TI0CATOYHBIX MeCT — 45)

1 kommstotep (Intel Celeron 2.53GHz, 512MB O3V, HDD 500 I'6) 1 npoekrop Panasonic PT-LBIONT.
JInuenzuonnoe I10:

MS Windows XP (Homep nunensuu 62693665 ot 19.11.2013)

MS Office Standard 2007 (Homep nurniensuun 62693665 ot 19.11.2013)

MS Access 2007 (Homep mumenzuun 62693665 ot 19.11.2013)

ABBYY FineReader 10 (Homep numensuu 94965 ot 25.08.2010)

Becniataoe I1O:

AutoCAD Education 2012 (Bepcust 1uist 00pa3oBaTeIbHBIX YUPEKICHHIA)

ArchiCAD 15 (Bepcus st 00pa30BaTeNbHBIX yUPEKACHUIN)

JlaGopaTopHBIi CTeH U N3ydeHHs pabOTHl a9POTEHKA-OTCTOWHIKA CO CTPYIHBIM a3paTOPOM.
YcTaHOBKA TSI OIPE/ICICHNS] KHHEMAaTHKH OCaKICHUS B3BEIICHHBIX BEUIECTB CTOYHBIX BOJ.

8. METOAUYECKHUE YKA3AHUSA JJI OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHUTIIMHBI (MOY JIS)




[Tpouecc 0CBOCHNS TUCHUILUINHBI CKIAABIBACTCS U3 JIEKIMOHHBIX U IIPAKTHYECKUX 3aHATHH, a TAKKe CaMOCTOATENbHON paboThI
obyyvatormmxcs. K popmaM caMoCTOSITEIbHOM paOOThl OTHOCSATCS TOATOTOBKA K MIPAKTUYECKUM 3aHSATHSIM, TIOATOTOBKA JOKIIA/IA 110
CaMOCTOSATENBHON paboTe, MOATOTOBKA K TECTUPOBAHHIO H TIP.
[pakTHYecKoe 3aHATHE MOAPa3yMeBaeT PEIICHHE TUTIOBBIX 3a1a4, Pa300p OMpe/ICICHHBIX CUTYalUid. B 3aHATHH y4acTByeT BCs
TPpYyIIa, I03TOMY 3aJaHHe PacIpEAeNsIeTcs] HA BeCh KOJUIEKTHB. [IpH MOATOTOBKE K MPAKTUUECKUM 3aHATHSAM CIIETyeT aKTHBHO
MOJIb30BATHCS CIIPABOYHONM U HAYYHOH JUTEPaTypOi, MEPHOTMYSCKUMH H3IaHUSMH.
Joxknanel — npesentannu (I1)
ITpu moATrOTOBKE TOKJIaIa — MPE3CHTANUH 00YYaIOIIUeCcs] CAMOCTOATEILHO U3YYaIOT IPYIIIY UCTOYHHUKOB MO ONPEIeNEHHON TeMe,
KOTOpast, KaK MpaBHiIo, MOAPOOHO HE OCBEUIaeTCs Ha JICKIHsX.
[enb MOATOTOBKY JOKJTaAa — IPE3CHTAIMN — OBJIA/ICHHE HABBIKAMU aHAITH3a U KPaTKOTO M3JI0XKEHHSI H3YUYCHHBIX MaTEepUajIoB B
COOTBETCTBHH C TPEOOBAHMAMH, a TAKXKE CO3AaHIE HATIIIAHBIX HHPOPMAIMOHHBIX TOCOOHH, BEIIIOIHEHHBIX € TOMOMIBIO
MYJIBTUMEIUIHON KOMITBIOTEPHOI iporpamMmbl PowerPoint.
DT0T BUj paboThl TpeOyeT KOOPAMHAIIMU HABBIKOB 00yUaroIerocs mo coopy, CHCTeMaTu3aluu, nepepaborke HHGopMaiuu,
odopmiteHus ee B BIJIE MOAOOPKH MAaTEPHAIOB, KPATKO OTPAXKAIOIINX OCHOBHBIE BOIPOCH! H3y4aeMOM TEMBI, B JIEKTPOHHOM BHIIE, TO
€CTb CO3/IaHHe OKJIAJIOB - IPE3EHTAINH paclIupseT METObI U CpecTBa 00pabOTKY U IpeacTaBleHns] HHpopManun U GOpMUpPYET Yy
00yYaIOMINXCs HABBIKK PabOThI HA KOMIIbIOTEPE.
JloKTa It - Mpe3eHTAIMK TOTOBSTCS 00YYAIOIIMMCS B BHIE CIIAI0B ¢ HCIOIb30BaHreM nporpammel MicrosoftPowerPoint. OctoBHbIe
9Tambl MOJITOTOBKU JTOKJIAJa - MPE3CHTAIIUH:

e BBIOOp TEMBI,
KOHCYJIbTallH JICKTOPA,;
paboTa ¢ ICTOYHHKAMH, cOOp MaTepuaia;
HalMcaHue TeKCTa JOKIIaa;
oopMIIeHHE PYKOITHCH, CO3JaHHe MIPE3CHTALIMOHHOT0 MaTepHaa;

e BEICTYIUICHHE C JOKJIAJIOM IIepe]l ayJUTOpHeil.
[MoaroToBka qOKIaaa — MPE3EHTAIMH MO3BOJISET 00yJaroIIeMycsl OCHOBATEINFHO H3yYHUTh BOIIPOC, H3JI0KUTHh MaTepHal B KOMIIAKTHOM
U TOCTYITHOM BHJIE, IPUBHECTH B TEKCT IMOJIEMUKY, IIPHOOPECTH HABBIKM HAYYHO-HCCIIEA0BATENBCKOM PaObOThI, YCTHON PeUH, BeICHHS
HAy4HOH MUCKycCHU. B X0/ie MOATOTOBKY JOKIa/1a — MPE3CHTAIMH MOTYT OBITh MOATOTOBJICHBI PA3JaTOYHbIC MATEPHAIBL.
Jlokimapl — mpe3eHTalul MOTYT 3aUUTHIBATBCS K 00CYKIATHCS HA CEMUHAPCKUX 3aHATHAX, CTYICHIECKUX HAYIHBIX KOH(EPEHIHSX.




TpeboBaHus K CTPYKTYpE U COJIEPKAHUIO:
®  JIOTHYHOCTH CTPYKTYPHI TOKJIana
e 0(hOpMIICHBI CCBUIKM HA BCE HCIOJIB30BaHHBIE HCTOUHHKH
®  MpE3eHTAllMs OTPAXKAeT OCHOBHBIE 3TAIlbI HCCIIeI0BaHUs (TIpodiieMa, 11eJ1b, X0 padoThl, BBIBOIBI, PECYPCHI)
®  COAEPXHWT LIEHHYIO, TOJHYIO, TIOHATHYIO HH()OPMAIIHIO IO TeMe JTOKIa1a
TpeOoBaHMsI K TEKCTY Ha Caiax:
®  TEKCT Ha CJIaii/ie MPeCTaBIsIeT COO0i OMOPHBIN KOHCIIEKT (KITFOUEBBIE CIIOBA, MAPKUPOBAHHBIN MM HYMEPOBAaHHBIN CITHCOK),
0€3 MOJHBIX NPeII0KEeHUH
e Haubosee BaxxHass HH(OpPMAIHS BBIJIENSETCS C TOMOIIBIO I[BEeTa, pa3Mepa, 3GGEeKTOB aHUMALKH | T.JI.
TpeOoBaHMS K HATIISAIHOCTH:
®  WUIIOCTPAIMU IIOMOTaIOT HanboJIee MOIHO PACKPBITh TEMY, HE OTBJIEKAIOT OT COJIEPKAHUS HIUTIOCTPALIMH XOPOIIETO
Ka4ecTBa, C YSTKUM H300paKeHHEM
®  HCHOJB3YIOTCS CPEICTBA HAMIISAHOCTH HH(OpMAIMH (TaOIHIIbL, CXeMbI, TpadUKH U T. J.)
TpeGoBaHus K AU3aliHY U HACTPOUKAM:
e odopMIIeHHE CIaiI0B COOTBETCTBYET TEME, HE NPEIATCTBYET BOCIPHUATHIO COJCPIKaHHS
e Ui BCEX CIIAiI0B MPE3EHTALMH HCIIOIb3YETCS OJIUH U TOT XKe 1a0JIoH oopMIiteHHs
e  Mpe3eHTalus He neperpyxena spdexramu
TpeboBaHUS K BBICTYIUICHHIO
®  BBICTYNAIOIIHI CBOOOTHO BIaZeeT COJACPKAaHUEM, SCHO U3JIaraeT uieH
®  BBICTYMNAIOIINI CBOOOTHO M KOPPEKTHO OTBEYAET HA BONPOCHI U 3aMEUYaHUsl Ay IUTOPUHU
e BBICTYNAIOUIMK OOpaIaeTcs K ay JUTOPUH, OJIEPKUBACT KOHTAKT C HEH
OreHnBaHKE TOKJIAI0B — IIPE3EHTALHIN:
Otmetka 1o 5-tu O6anpHOM miKane 2 3 4 5

Tunossle 3a1a4n

TurnoBkIe 3a1a4M BEIONHAIOTCS HA 3aHATHAX. B KOHIE 3aHATHS 00ydaromuiics pecTaBiseT MPeroJaBaTelio MIChbMEHHbIH OTUeT,
BKJIIOUAIOLTUH pelIeHnsl HHANBUYaIbHBIX 331aHui. B ciydae momaliHero BHIIOIHEHUS HHAWBUYaJbHBIX 3a/1aHUH J1JIs1 TIOBBIIICHUS
OILIEHKH OTYEeT MPUHUMAETCS C 3aIUTON.

* OLeHKa «OTJIMYHOY» BBICTABIAETCS 00y4alonieMycs P BEPHOM BBITIOJIHEHUN BCEX 3a/IaHHM.

* O1eHKa «XOpOIIO» — NPHU BEPHOM BBINIOJIHEHUH 75% 3amanuil.

* OLeHKa «yI0BJIETBOPUTEIBHOY» — MPU BEPHOM BbINOIHEHHH 50% 3a1aHUN.

* OLeHKa «HEYIOBIETBOPUTEIILHOY» — MPH BbINOJIHEHUH MeHee 50% 3amaHuid.

CamMocTosTenpHas paboTa 00yJaromerocs
JIyis ycnenHoro ycBOoeHHUs Kypca HE0OX0AUMO He TOJIBKO MOCEIaTh ayAUTOPHBIE 3aHITHUs, HO U BECTH aKTUBHYIO CAMOCTOSATEIbHYIO
paboty. [Ipu camocTosTenbHOM MpopaboTke Kypca 00ydaromuecs JOIKHEL:
®  IPOCMATPUBATH OCHOBHBIEC ONpEJETIeHHS U (HaKThI;
®  TOBTOPUTH 3aKOHCIICKTHPOBAHHBIN Ha JICKIIMOHHOM 3aHSATUU MaTe€pUall U JOMOJIHUTD €T0 C yYEeTOM PEKOMEHIO0BaHHOH MO
JaHHOH TeMe JINTepaTypEl;
®  U3YYUTb PEKOMEHJOBaHHYIO OCHOBHYIO U JONOJHUTENILHYIO TUTEPATypy, COCTABIATH TE€3UCh], AHHOTAIIUU U KOHCIIEKTHI
Han0oJee BaKHBIX MOMEHTOB;
®  CaMOCTOSITENBHO BBIIOJIHSTH 3aJaHUs, aHAIOTMYHBIE IPEJIaraéMbIM Ha 3aHATUAX;
¢  HCIIONB30BATh JUIA CAMOIPOBEPKH MaTepuaibl (JOHIA OIEHOUHBIX CPEJICTB;
¢  BEHIIOJHATH CAMOCTOSATENBHYIO PAaOOTY IO YKa3aHHIO ITPETIoJaBaTels.
CamocTosiTenpHas paboTa OIEHUBAETCS MO CIEAYIOMNM KPHTEPHM:
e  CremneHb U ypOBCHB BHITIOJHEHHS 331aHNS,;
AKKypaTHOCTb B 0(pOpMIICHUH PabOTHI;
ITpaBUIBHOCTH BHIIIOJIHEHUS PAacYETOB;
Hcnons30BaHNe CHENHANBEHON JIHTEPATYPHI;
Crada caMOCTOSITENBHOM PaboOThI B CPOK.




Mar.-oun. 08.04.01.plx cTp. 8



