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1 Iesm ocBOeHH S IUCITHTILTHHBI

IMeas  oceoenus  jguciuiumbebl  b1.1.12.10  «OcHOBBI  Hay4YHO-HCCIIEIOBATENILCKON
JeSITSIBHOCTH» IMOJIYUYSHUE 3HAHUH U IPAKTUUECKUX HABBIKOE B PELISHUH HAYUHO-HCCIIEHOBATENIbCKUX
3a7a4 ¢ MPUMEHEHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TSXHOJOTHH M IPUKJIAIHBIX allapaTHO -
[IPOrpaMMHBIX CPECTE

B o0JacTH IPOEKTHOI0 MeHEKMEHTAa, IO3BOJLIONIEr0 KBAJIH(MHIUPOBAHHO NPHHUMATDH
PeUICHHUSI 110 VIPABJCHHIO KOMAHIOM IIPOSKTAa, KOOPAMHHPOBAHHUIO 00OpYIOBaHHS, MaTCPHAJIOB,
(pMHAHCOBBIX CpeICTE H I'paUKOB I BHIOJHEHHS IPOSKTa 10 pa3paboTKe TEeXHOJIOTHYESCKUX
[IPOLECCOB B 3a/IAHHOE BpeMsI U B IIpe/ieiiax Oro/KeTa.

K zamauaM ocBoeHHe THCIHILTHHLI OTHOCHTCS

— 3HAKOMCTBO C OPraHH3allHOHHBIMH (OpMAaMH YIIpaBJICHHS IMpPOSKTAMH H Hay4YHO-
uccaenopatTeasckon paboroit (HUP);

- OCBOCHHE HHCTPYMEHTApH IIJIAHUPOBAHHS M KoHTpoJi1 xona HHUP;

- HpHOGpeTeHHe H pAa3BHTHC HABBIKOB IIPHMCHCHHA KOMIIBHOTCPHBIX TEeXHOJIOTHH.

OGyuenue mo nucuumumue B1.1.12.10 «OcHOBBI HaAYYHO-HUCCIISIOBATSILCKON NEATSILHOCTH»
HAIIPABJIeHO Ha GopMHUpOBaHUE Y 00YUAOIUXCA CISIVIOMHX KOMIISTSHIIMH:

B pesyibTare

OCBOEHHS
Kox oOpazoBaTe THHOM IlepeyeHb ILTAHUPYEMBIX Pe3yIbTATOB 00YUEHHSA
KOMITETEeHI I MPOT paMMBI MO JHCIATLINTIE
obyyaronmiics 10 LKeH
00JIa1ATH

CriocobeH pemaTh HayaHo-
HCCIICHNOBATCIIBCKHE 3a/1a4H
TIPH OCYIIECTBICHHH
npod)eCCHOHAIBHOM
JCSATEIBHOCTH C

OIIK-5 MpHMCHEHHEM
COBPEMEHHBIX
HH(pOPMAHOHHBIX
TCXHOMOTHH H MPHKIATHBIX
ATMapaTHO- TPOTPAMMHEIX
CpCACTB

HOIIK-5.1.37aeT MEeTOABI H aANTOPUTMBI PEIICHUS
HAyYHO-HCCIIe[0BATE/IbCKHX 3a/1a4
HOIIK-5.3.CocTapisdeT OT4ETHI 10 HAYIHO-
HCCJICZ0BATE/ILCKOH JEATS/IbBHOCTH ¢ IIPHMEHEHHEM
KOMIIBIOTEPHBIX TEXHOJIOTHH;

HOIIK-5.4. Cnocoben mprodpeTaTh HOBBIE 3HAHUS,
HCIIOJIb3YSl COBPEMEHHbIE 00pa3zoBaTe/IbHbIE U
HH(OPMAIHOHHBIE TeXHOJIOTHH.

2 Mecto nucnummnel B cTpykrype OOI11

JluciiummHa B1.1.12.10 «OcHOBBI HayIHO-HCCIIE/IOBATENHCKON ASATENRHOCTH» OTHOCHTCHA K
6moky B1. obssatenbHoi wacth, O5mok 1 ocHoBHOM obpazopatensHol mporpammel (OOII) moayasb
«ObmenpodeccHOHANLHBIS THCTTHTLIHHBDY

JlucrunanHa « OCHOBBI HAYYHO-HCCIIETOBATENECKON JIeATeNTbHOCTHY B3aHMOCBSI3aHa JIOTHYECKH
U COJISPIKaTEIbHO-METOTMUSCKH CO CSIYIOMUMH auciumaaHamMu OOIT:

B ofiazamensHoit yacmis:

6 MOOyAe « Mamemamudeckue 1 eCrmecmeenHHO-HaVIHbIE OUCYUNTIHHBL ».

MaTteMaTHUCCKHH aHaTH?

Duzrka

OuzHyecKast, KOJUIOUHAS XUMHH H OCHOBBI BJIEKTPOXUMHUH
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XuMHS MATEPHATIOB

6 mooyae « Obugenpogeccuonanbrble OUCYUNTUHBL Y.
TeopeTHueckast MeXaHHKA

Ob1mee MaTepHATOBEICHHE H TSXHOJIOTHH MaTePHATIOB
MeTpoaorus, cTaHIapTHRANNS U CePTHDHKATIHS

MeTo/Tp! HeCTeTOBAHHS M HCTIBITAHHS MATCPHATIOB

6 FNeKMUEHBLX OUCYUNTIHHAX!

Koppozusi, crapeHue W 3aMIHTA MATSPHATIOB
TemmomacconepeHoOC B MaTepHAIax

[IpUHITAIL CO3/TAHUS MATEPHATIOR [IJIS 3AlTHINEHHON MIPOTYKIIHA

Z[JIH OCBOCHH: yqeﬁHoi’I AHCHHUILIHHBI, 06y‘1aIOIIIHeC$[ AOJDKHbI  BJIAJSTL 3HAHHIAMH H

KOMIICTCHI MMM, I[ICPCHUHCIICHHBIMH B paﬁoqnx InporpamMMax JUCHHUILUIMH, H4 KOTOPLIX 6a3preTc;{
AHCIHILIAHA «OCHOBBI Hay‘IHO-HCCJ]G,Z[OBaT'eHLCKOﬁ ACATCIIBHOCTH .

3 CTpykTypa H colep/RaHHe THCIHIIHHBI

OO01mas TpYA0eMKOCTh THCIMIUIMHBI COCTABIISIET 3 3aUeTHRIX eAUHUIIBL T.¢. 108 akajeMH1ecKuX

4acoB
3.1 Buasbl yueOHoii paboThl H TPY/10€MKOCTH
1o gpopMamM 06VUSHHSA)
No —— . Komriectro CemecTpsbl
wn YACOR 8
1 AYIHTOpHBIE 3aHATHA 54 54
B Tom uncne:
1.1 | Jlekuuu 18 18
1.2 | CeMmuHapcKue/IPaKTHUCCKHUE 3aHATHS 36 36
1.3 | JlaGopaTopHbI¢ 3aHATHS
2 CaMocToareIbHAs padoTa 54 54
B toMm yuciie:
2.1 | Ilo Teme 1-8 27 27
2.2 | Ilo Teme 9-14 27 27
3 | IlpoMekyTOUYHAS ATTECTALMSA
3auer/ud.3aveT/FK3aMeH 3a4eT 3adyerT
Hroro 108 108
3.2 TemarnyeckHii J1aH H3YYeHHA THCIHILTHHbI
TpyvaoeMKkocTh, Yac
AymuTopHas padoTta CamocTo
SAITEILHAS
padoTa
Ne Pazneanl/TeMbI
i ARCTRITLITET Beern Cemunapckue/ | JJabopat o
Jlexnu  |MpakTHYeCKHE | OpHBIC HecKad
3AHATHS 3aHATUA HO;I;ZFO




Beexenme

Tema 1. Turiet
HAyYHBIX  HAYYHBIX
npoektor HUOKP

Tema 2. Vnpasienue
HAyYHbIMH [IPOSKTAMH

Tema 3. OcHOBHBIS
IpOLeCChl  ILJIAHUPO-
BAHHUS I TEILHOCTH

Tema 4. OO0z20p u
OCBOCHHE MeTO/10B
UCCTISTOBAHUSA  TUTOT-
HOCTH MaTepHAJIOR

Tema 5. OOzop u
OCBOCHHE METOJTOB
UCCIIEIOBAHMS

HPOYHOCTH MATEPHATIOB

Tema 6. OGzop u
OCBOSHHE MeTO/10B
UCCIIeI0OBAHUSA
TUAIEKTPHUCCKHUX
xapakrepucTHk 1IM

Tema 7. OOz0op u
OCBOCHHE METOIOB
UCCIISTOBAHHUS
AIIEKTPOIPOROIHOCTH
KOMITO3UTOB

Tema 8. OO6z0p w
OCBOCHHE MeTOJIOB
HCCIISOBAHUS O TH-
yecKux ceoMctTe IIM

10

Tema 9. OGzop w
OCBOCHHE METOJIOB
HCCIeJ0oBaHUs  Oapb-
epHbIX cBoMcTs [TM

11

Tema 10. OGzop u
OCBOSHHE METO/TOB
HCCJIEIOBAHHS
COpOITHOHHBIX
CBOMCTB BEIeCTB

12

Tema 11. OGzop u
OCBOCHHE METO/TOB
UCCIIeJOBAHHUS
peIaKcalMOHHBIX




CBOMCTB KOMIIO3HTOB
Tema 12. O630p u 2 2 2 3
OCBOEHHE METO/IOB

13 | uccaenopanus
[OJI3YYECTH IOJIAMep-
HBIX MaTepPHAJIOB
Tema 13. OGzop u 2 2 3
OCBOEHHE METO/TOB

14 | “cciaenoBaHUs
JeOopMAITHOHHBIX
CBOMCTE HJIACTOMEPOR

Tema 14. 2 8 15
Odopmnenne

15 | Pe3yibTaToB
HAYTIHOTO HCCITEO0-
BaHHUA(H300PETCHUS H

CTATbH)
Hroro 108 18 36 54

3.3 Coaep:aHue pa3ge/ioB JTHCHHILIHHBI

Brenenne

CrpykTypa AuciunaMHbl «OCHOBBI HAYUHO-HCCIISTOBATEIILCKOM AesiTeabHOCTH Y. [lemm, 3ataun
U IpeAMeT U3ydeHus1 AUCIMILIMHLbL. CojlepiKaHue OCHOBHBIX pas3aesioB. O030p HHCTPYMEHTAJIBHBIX U
UAPPOBBIX METOIOB UCCJIGIOBAHUSA, UCIIOIB3YEMBIX B HAYUHBIX IIPOSKTAX 110 pa3zpaboTKe TeXHOJIOTHH
MaTepUAIIOB.

Tema 1. TUIBLI HAVYHBIX HCCJIEJOBAHII H HAYYHLIX IIPOCKTOB

OcHOBHBIC TOAXO/BI K ONPE/ICIICHHIO TIOHATHH «Hayka», «HaAyIHOS 3HaHHEe». OTIHUYHTEIbHbIE
npuzHaky Hayku. Hayka kak cucrema. Ilenb W 3ajaud Hayky. 3HaueHUe H poJib HAVKH B oOLIecTBe.
Crpykrypa Hayku. CoBpemennasa Hayka. Knaccudukanus HanpaBIeHHH HaydHO-UCCIISTOBATETHLCKOM
JeATeIbHOCTH. THIIBI HAYUHBIX UCCHENOBAHHHM U UX OCOOSHHOCTH: (PyHIAMEHTAJIBHEIS, IIPUKJIATHBIS
UcCJIeIoBaHUs U pazpaboTku B 00acTH TeXHOJIOIMH MAaTepPHAJIOB. JTallbl U COACpIKAHHE HAYYHO-
HCCJISTOBATENILCKOM paboThl. Bheibop 00BeKTOR HecNmenoBaHHA. MaTepHalbl, KOMIUICKTYIOITHE,
YCTPOHCTBA, [IPOLIECCHL M TeXHHUYESCKHE CHCTEMBL.

OGocHoBaHHe HeOOXOMUMOTO HWHCTpYMEHTapHsi (oGopyaoBaHue, TPUOOPHI, HHCTPYMEHTHI,
METOMKH, TIpoTpaMMel 3BM).

Tema 2. Yripaniienve HAYYHLIMH MPOeKTAMU

OmpenesnienHe MOHSATHS poeKT. OONHe XapaKTepHCTHKH HAYIHOTO NpoekTa. Knaccudukanys THIIoB
1npoeKToB. JKW3HEeHHBIH UK npoekra. aspl KU3HEHHOrO IMKJA IIPOeKTa. BHelHee W BHYIpeHHee
OKpYIKEHHE 1IpoeKTa. DaKTOpbl BHEIIHEIO U BHYIPSHHET0 OKpYkeHus Npoekta. Chepnl BiuusHust. [lanbnee
OKPYJKCHHE TIPOSKTA.

Tema 3. OcHoBHBIe Npollecchl IVTAHH POBAHHA HAYHHO-UCCJIe/I0BATEILCKOI NeATe/ IbHOCTH
[lonsiTHe mmaHupoBaHusA mpoekTa. CymHOCTH MNIaHHUpoBaHWA. OmpefeneHHe YpPOBHEH
¥



nnanapoBanus. llnmannt (rpadgukn, cetH). KimmoueBple TOHSATHS, HCMOIB3YeMbIe B TIpoIleccax
MIJIaHAPOBAHMS - pabOTHI M BexXH. [ MK MIaHupoBaHus. Y pOBHU IJIAHHPOBAHUS. B3auMOCBs3bL YpOBHEH
IlaHupoBaHus. TakTuueckoe (MM JleTalbHOS) IJIaHUpoBaHue. [laHupoBaHue nipe/iIMeTHOH 00J1aCTH
npoekTa. PazpaGorka npegmernoi obaactu npoekta. OnpejiesieHue (MM AeTaM3all M) [IPSIMETHOR
obnactu mpoekTa. llmanupoBanWe BpeMEHHBIX TapaMeTpoB mpoekTa. llepeuens pabor mpoekta.
OnpejerieHde MOCIEIOBATSIILHOCTH U B3aUMOCBs3ed pabor mpoekrta. Jluarpamma I'anta. Cerepas
Mofenb. OmnpeneeHHe U OICHKA NPOJODKHUTSNILHOCTH paboT mpoekTa. HopmaTHBHBIE pacdéTHBIS
MeTobl. PazpaboTka pacnucaHus mpoekTa. MeTol KpHTHYECKOTO TYTH, CTIAKMBaHMS, CKaTHA H
kamuOposky. [lnanupopanue cTouMocTH B nipoekTe. Orpeienenne moTpeOHOCTH [IPOSKTA B pecypeax.
PaspaGotka Oroketa mpoekta. [IpeaBaputenbHbiii O10keT. Y TBEpKAEHHBIM 610/ KeT. DaKkTHUSCKHN
OFO/KET.

Tema 4. O630p H 0cBOeHHE METOI0B HCC/IEJOBAHHS ILIOTHOCTH MATE PHAJIOB

HzydeHne TeXHOTOTHH U3TOTOBIICHUS U3/ISITHH M2 TOpOITKooOpazHoro noauTeTpadgTopaTHICHA
METO/IOM «XOJIOJIHOTO TIPECCOBAHMA» € TIOCIISJIYIONIMM CIIEKAHUEM U peryJMpyeM ol TepMooOpaboTKoM
(oxnaiennem). Onpenencnue obbeMa ofpazlia THAPOCTATHYSCKUM Bi3BelnuBanueM. OlipejesieHue
MJOTHOCTH MaTepHalia H OICHKA CTETICHH €T0 KPUCTAINTHYHOCTH 110 TPayHPOBOTHOH KPHBOH.

Tema 5. O830p H 0CBOeHHE METOIOB HCCI€JOBAHISA IIPOYHOCTH MATEPHAJIOB

[lomyuenue quarpaMM pacTSDKSHHS TUICHOK W3 aMOP(HBIX CTeKI000OpasHBIX, CTEKITIO00pasHBIX
aMOp(HO-KPUCTAJUIMYSCKHX W DJIACTHYHBLIX IIOJIMMEPOB B pP&KHUME pPACTSDKEHHS ¢ IIOCTOSIHHOH
CKOPOCTHIO.

[lonyueHnue guarpaMm IHKIHYeCKUX JiedopMalliil IUIGHOK W3 3JIaCTHYHBIX IOJHMEPOB B
PEKHMME «pPacTHKEHUE-COKPAIEHHE» ¢ TOCTOSHHOH CKOPOCThHIO.

Pacuer crapgapTHbiX AedOopMALMOHHO-IIPOYHOCTHLIX II0OKA3aTe/IeH MEeXaHHUYSCKUX CBOMCTB H
JIOTIOJTHATEILHBIX (PH3UKO-MEXaHHIESCKUX MoKa3aTe e no Je(popMaIMOHHLIM KPHBBIM.

Tema 6. O030p U ocBoeHHe MeTOJ0B HCCIeIOBAHUS TH)IEKTPIMECKIX XapaKTepPHCTUHK
MOJMMEPHBIX MATEPHATOR
Ou3HIeCcKHe OCHOBBI H3MEPEHHS MISKTPUIECKOH eMKOCTH KOHACHCATOPOR, pacueTa JHANCKTPHISCKUX
LOTEPh B BJIEKTPOU3OJIALUOHHEIX MaTepraiaX. CTaHgapTHBIE METO/ABL OLIPeJe/IeHHs JUAJIeKTPHYSCKOH
IPOHHUIIAEMOCTH £ M TAHICHCA VIJIA JIUDJICKTPHUSCKUX IOTeph tg0 TBepAbIX JUDMICKTPHKOB HA Pa3HBIX
JacTOTaxX W pasTHUHOM Temmepatype. llpakTHueckoe ompeneneHue £ W tgd oOpasIoB pa3THIHBIX
IIOJIAMEPHBIX MAaTePUAJIOB.

Tema 7. O0z0p H ocBoeHHMe MeTOAOB MHCCICHOBAHMSL  DJIeKTPOIPOBOTHOCTH
KOMITO3HIIMOHHBIX MATePHATOB

[IpakTudeckue mTpHEMBI NPHUTOTOBJICHHS SJICKTPONPOBOANEH SMald M3 CMECH BOJHOTO
pacTBopa MOJMBHHUIOBOTO CIHpPTAa M ISKTPONPOBOIAINSTO HATOIHHTENS (MOpoITKka MeTalyia WIH
rpaduta). OlleHKa CHOCOOHOCTH TOKPBITHS K 3JIGKTPONPOBOJHOCTH M TeIUIOBBICJICHHIO TIPH
IOJKJIFOYEHHUH K [eIIH 3JIEKTPHYSCKOro TOKA.

Tema 8. O630p H 0cBoeHHE METOTOB HCCTeTOBAHHS ONITHYECKHX CBOMCTB MaTepPHAJIOB
HroOpeTenne, Hampumep, «cmocol H3MEpeHHs» - COBOKYIHOCThL HOBBLIX OIEpaluil HiIH
MIPUEMOB, HOBOTO TIOPS/IKA YepeTOBaHHA H3BECTHBIX OTepalii HIIH TIPHEMOB, HOBBIX TeMIIepaTyPHBIX
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HITH JPYTHX PEIHKHMOB, B HCTIOJIL30BaHHH HOBOT'O JIJIA MaAaHHOT O crmocoba MaTepHalios, HpHCHOCO6HeHHﬁ
H AHCTPYMCHTORB, XapaKTCPH3YETCH TEXHOJIOTHYCCKUMH IIPU3HaAKaMH. Crrocod kak o6 LeKT HBOGpBTEHHH
— O9TO TEXHHYCCKOC PCIICHHC, 06naz[afomee CYHICCTBCHHBIMH OTJIHYHAMH H JAKOIISe 1IpH
HCIIOJIb3OBAHHH  IIOJIOKHTSIbHBIM B(IJQ)GKT — HpoLeCC BBIIIOJHCHHS B3aHMOCBIA3AHHbLIX HeﬁCTBHﬁ,
HGOGXO,[[I/IMLIX JJI JOCTHZKCHH S MOCTABJICHHOM IICIIH. HpH3HaKH crocoba.

Tema 9. O630p 1 0cBOeHHE METO/I0B HCC.1€/IOBAHHA 0apbhePHBIX CBOHCTB MATEPHAJIOB

MeTopp! ompe/eneHus MapaMeTpOB MPOHHIAEMOCTH MOJHUMEPHBIX IJIEHOYHBIX MaTepHAJIOB.
YIpap/leHHe I'a30IPOHHLIAEMOCTBIO TOHKHX I10JIAMEPHBIX ILUICHOK.

MeTon Jlatineca-bappepa Wil MeTOT HeMPEPLIBHOTO MOTOKA, COPOITMOHHLIN MeTo/. PacuérHnie
dopmysibl. CBs3b TapaMeTPOB NPOHHUIAEMOCTH TOMOT€HHBIX [TOJIMMEPHBIX MATEPHAIIOB CO CTPYKTYPOH
nojmMMepa M UpupoAoH  AUbOVHAMPYIOIMX  HU3KOMOJCKYJLIPHBIX  cpell.  CeJleKTUBHOCTD
IPOHHUIIACMOCTH MOJIHMEpOB. TemMrnepaTypHas 3aBUCHMOCTE ITapaMeTPOB MIPOHHUIIASMOCTH

Tema 10. O630p M 0cBoOEHHE METOTOB HCC/Ie/TOBAHUS COPOIMOHHBIX CBOHCTR OPraH4ecKHX
MATEPHAIOR

IIpupona TPOHHUIIAEMOCTH TOMOTEHHBIX TMOJHMEPHBIX CHCTEM, CBSA3h ¢ MOJIRKYJSIPHOH H
(bazoBOl CTPYKTYpOH nomMepor. Jpmwxymas cuiia Juddy3un — rpaiueHT XUMHISCKOT0 IIOTSHITHAIIA,
TPaIACHT KOHI[eHTpaIiH. MaTeMaTHdeckoe BBIpAKEHHE OTHOMEpPHOTO JTUPPYIHOHHOTO MOTOKA
HA3KOMOJIEKYJISAPHBIX  BeIecTB HUepe3 ToNWMepHble MatepHanmsl. HabOyxanwe rHapodHIbHBIX
[OJIMMEPOB B BOJIHBIX PACTBOpAX OPraHUYECKUX BEIeCTB.

Tema 11. OG30p M ocBoeHMe MeTOJAOB MCC/IeTOBAHUA PpelaKcallHOHHBIX CBOICTB
HOJIMMEPHBLIX M KOMITIO3HLIMOHHBIX MATEPUAIOB

Penakcauust  HanpspkeHMH. ODKCHCPHUMEHTAJIbHBIC METOAbl  M3YUYCHMSI IIOJI3YUSCTH U
penakcalMoOHHBIX TpolieccoB. Tepmoycagounbie siBneHus. KonnenTpanua HanpspkeHHH B JedekTax
CTPYKTYPHl MaTepHaloB M M3/IENUSAX clIokHOH (opmbl. bezomacHwie moppexaeHus. MacmTaGHBIH
(paxTop. CTaTHCTHUSCKAS TEOPHS MPOYHOCTH TTOJMMEPHBIX U KOMITO3HITHOHHBIX MaTePHAIIOB.

Tema 12. O030p U ocBoeHHEe METOI0B HCCJ/IeIOBAHUS MO I3YUECTH MOJIHME PHBIX MATEPHAJIOB
B razoBoi M JKUIKOH cpefe

Brusinue xuakoi cpesl Ha gedopMaliiuio mouMepos. HaHno- 1 MUKPOCTPYKTYpa MOJIHMEPOB B
BBICOKOJTHCTIEPCHOM OPHSHTHPOBAHHOM COCTOSTHHH. CopOITHa opraHHIecKHX BeleCTB MOBEPXHOCTRIO
NOJIMMEpHBIX MaTepuaioB. IlonsydecTs MOJMMEpOB B KHMJKUX cpefax. YpapHenue B.H. Manuna
JTONIT OBEUHOCTH MOJTMMEPOB B KHIKOH cpejie.

Tema 13. OGzop M ocBoeHHe MeTOMOB Hcc/IeToBaHHA TedopPMAIIHOHHBIX CBOICTB
NIACTHYHBIX MATEPHAIOB

Il'eomerpusi gedopmaruu  matepuanoB. CkopocTh JedopMHpOBAHHMS TIPH  OTHOOCHOM
pacTsoKeHHH (CKaTHH). 3aKOHOMEpHOCTH JeopMallii MOJHMEPOB B CTEKJIOOOPa3HOM COCTOSHHH.
O0mue 3aKOHOMEPHOCTH JIe(pOpMAIIHA XUMHYCSCKH CITUTHIX 2JIACTHYHBIX MOJAMEPOB. 3aKOHOMSPHOCTH
JedopMaliid  aMOpPHO-KPHCTAIUTMISCKHX — TOJMMEpPOB B JKECTKO-DIIACTHYHOM  COCTOSTHHH.
I'pajiueHTHBIC H HHTEPBAJIbHBIC IUICHKHA. DJIaCTHYHBIE IIJICHKH C «BOJISTHBIM 3HAKOMY.

Tema 14. OdopwiieHre pe3yIbLTATOB HAYUHOIO HCCIEHOBAHUS B (opve ONUCAHUS
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H306peTe]{lflﬂ, MOJCJIM HJIH Hay‘ﬂ{Oﬁ CTaTbHn

HBOGpGTeHI/Ie, HanIpuUMep, «CIoco0 H3MEpCHUS» = COBOKYIIHOCTL HOBBIX onepaum‘/'l HITA

[IPHEMOB, HOBOTO IOPS/IKA YEPEIOBAHHA H3BECTHBIX ONIEPAIIMH WM NIPHEMOB, HOBBIX TeMIIepaTypPHbIX

HJIK JPYIHX PCIKHUMOB, B HCIIOJL30BAHHH HOBOI'O IJBI JAHHOI'O crocoda MaTCpHaJIOB, HpHCHOCO6.H€HHI>i

H HHCTPYMCHTOB, XapakKTCPH3YCTCHA TCXHOJIOTHYCCKAMH IIPpU3HaAKaMH. Criocob kak 00OLeKT H306peTeHH${

— O9TO TEXHHYCCKOC PCUICHHC,

OGJIa,Z[aIOHIee CVIICCTBCHHBIMH OTJIHUHAMH H Jalollee I1IpH

HCIOJNL3OBAHHH  IOJIOKHTEIbHbBIH 3(1)(1)6KT — IIpOoLCCC BLBIIMOIHCHHUA B3aUMOCBA3AHHBIX HeﬁCTBHﬁ,

H606X0)_'[HMBIX AT JOCTHXKCHHA MOCTaBJICHHOH IICJIH. HpI/IE‘»HaKH crocoba

3.4 TemaTHKa cCeMHHAPCKAX/MMPAKTAYCCKUX | JTa00PATOPHBIX 3aHATHI

3.4.1 CemuHapckHe/MpaKTHYCCKHE 3AHATHA

Tema 1. Tunwst nayunpix npoexkros HHOKP

Tema 2. YipaBieHue HAYIHHIMH MIPOCKTAMH

Tema 3. OcHOBHBIE HPpOoLCCChl INIAHHPOBAHHA NEATCIIBHOCTH

Tema 4. O630p H OCBOCHHC MCTOLOB HCCJICAOBAHMS INIOTHOCTH MAaTCPHAJIOB

Tema 3. O630p H 0CBOSHHE METOJIOB HCCTISTOBAHHS MPOTHOCTH MaTePHAIIOB
Tema 6. O620p ¥ OCBOCHHE METO/TOB HCCIISIOBAHUS AUAICKTPHUSCKUX XapakTepucTuk [TM

3.4.2 /IaGopaTto]

PHbIC 3AHATHH

No No paziesna Tpyao-
/T | JUCHHUILTHHBI, TemaTHKka MpaKTHYSCKUX 3aHATHH eMKOCTh
TEMBI (wac.)
1 Tema 4. O0630p B OCBOSHHE MeTO/TOB HCCIIeTOBAHUS IUTOTHOCTH 2
MaTepHAJIOB
2 | Tema 4. IIpakTHUecKOe NOyUEHHE JIHCTOB U3 TEPMOILJIACTOR 2
CIIeKaHWEM TTOPOIIKOB W HCCIIeIOBAHHE TUIOTHOCTH
MaTepHAJIOB
3 | Temas. O0630p ¥ MpaKTHUSCKOE OCBOSHUE METO/TOB HCCIIEOBAHUS 2
MPOYHOCTH MaTePHAJIOB B HAYUHBIX MPOCKTax
4 | Tema 5. H3mMepenne MpOYHOCTHLIX XapaKTEPUCTHK TIJICHOK M BOJIOKOH. 2
[loydenue u anaauz quarpamMM paspyiieHHus.
5 Tema 6. OG30p U MPAKTHYSCKOE OCBOSHHE METOI0B HCCIISIOBAHMS 2
JUICKTPUYSCKHX XapaKTEPHCTHK [IOJUMEPHBIX MATEPHAJIOB
6 | Temao. H3mepenne qUAJICSKTPHYSCKHX XapAKTEPUCTUK MOJIMMEPHBIX 2
TJICHOUHBIX MaTepHAJIOB H OyMaru
7 | Tema 7. O030p U MPAKTHISCKOE OCBOSHHE METOIOB UCCIISOBAHMS 2
BJIEKTPONPOBOJHOCTH KOMIIO3HIIHOHHBIX MATEPHAJIOB
8 | TemaT. Hsmepenne 3JeKTpOIpOBOHOCTH KOMITOZUITMOHHBIX 2
MaTepHAIIOB «ITOJUMEp-TpahuT»
9 | Tema 8. OG030p U NPAKTHISCKOE OCBOSHHE METOIOB UCCIISOBAHMS 2
OITHYECKHX CBOHCTB MATePHAJIOB
10 | Tema 12. Hsmepenne ONITHYESCKUX XapaKTepUCTHK U KOOPAUHAT LBeTa 2
IIOJIMMEPHBIX IUIEHOK B IIOJISIPU30BAHHOM CBETE
11 | Tema 13. O030p B OCBOSHHE METOJIOB HCCTIe/TOBaHHS OaphepHBIX 2
CBOMCTB MaTepHAaJIOB.
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12 | Tema 13. Hzmepenne nuddy3noHHON IPOHUIIASMOCTH JKHJIKOCTEH Z
CKBO3b MOJIAMEPHBIC TUICHKH

13 | Tema 14. Hzmepenne copOuum sKuaKocTed odpasaMu 2
noJMrpaduIecKuX KOMIO3HIIHOHHBIX MaTepraios (OPTII)

14 | Tema 14. CocrtapiieHre OIHUCAHUS H30OPETEHHSL, MOJJIH WIH HAYYHOU 2
CTATbU

15 | Tema 5. O030p U OCBOSHHE METO/I0B HCCIIS/IOBAHUS PeJIaKCAI[HOHHBIX 2
CBOMCTB IIOJIMMEPHBIX U KOMIIO3HIIMOHHBIX MATEPHAJIOB

16 | Tema 5. H3mepeHde pelakCaAMOHHBIX XapaKTEPUCTHK IIPU CKATHH 2
OJMMEPHBIX MaTepuaios (duekcodopmol, OPTII)

17 | Tema 5. Hamepenne cKOpoCcTH MOM3YUSCTH MOJIUMEPHBIX MaTepHAIIOB 2

18 | Tema 5. JluarpaMmbl pacTsDKCHHS M COKPAINEHUsA [MOJIUMEPHBIX IJICHOK Z

Hroro 36

3.5 TemaTHKa KYpPCOBBIX TPOEKTOB (KYpPCOBBIX padoT)

HE MPeyCMOTPEHbI

4 VueoHo-MeToAHUecKoe 1 HHpoOpMaILHOHHOE o0eciedeHne

4.1 Hopmarususbie fokyMenTsl 1 I'OCTb1
1. I'paxxnanckuii komeke PO, 1.1,

2. T'OCT 28840-90 http://docs.cntd.ru/document/12000233577

3. I'OCT 14236-81 http://docs.cntd.ru/document/1200020779
4. I'OCT P 54869 — 2011 «llpoektHblli MeHeKMeHT. TpeCoBaHHS K YHPABICHHIO
MPOEKTOM»

4.2 OcHoBHas M TepaTypa:

1. . Kopgparoe A.IL, JKypaenera I'H, Uepkacoe E.IL., « Duzuka U XUMHA MAaTSPHAIIOE H
TeXHONOTHUECKUX mporeccoB», yueOHuk/ AJlKowaparor, I'.H. Xypamnepa, E.Il. Uepkacor. —
Mockea: Mockoeckui [TomuTex, 2021. — 303 ¢. — URL: https://elibrarv.ru/item.asp?id=47120601

2 Hpemuuckuii B. A. MeTo10J10rust HayYHbIX HCCJISA0BAHUHE [ DIIeKTPOHHBIH pecype]:

yueOHUK /st ByzoB / B. A. JIpemunckuii. — 2-e U3, nepepad. u qon. — Mocksa : M3matenanctpo
FOpaiit, 2020. — 274 ¢. — Peskum noctyna: hitps://urait.ru/bcode/453548
3. Moxkuit M. C. MeTo10J10THsl HAayIHbIX HCCJIe/IOBaHHH | DJIeKTp OHHBIH pecypc]: yueOHHK

st maructpatypbl / M. C. Moknii, A. JI. Hukudopos, B. C. Moku# ; moa penakiued M. C. Moxkwust.
— Mockea : Ungatenascto [Opaiit, 2019. — 255 ¢. — Peskum goctyna: https://urait.ru/beode/432110

4. Adanaceer B. B. MeTo10/10rug H MeTOIbI HAYIHOTO HCCISAOBAHUS [ DNIEKTPOHHBIN
pecype]: yaebnoe mocobue 1iis Byz0B / B. B. Adanacwes, O. B. I'puGkosa, JI. U. Ykonoa. — Mocksa
: Uznarenverso HOpaiit, 2020. — 154 ¢. — Pexxum poctyna: https://urait.ru/beode/453479

4.3 /lonosmurebHAdA JATEpaTypa:
1. OcHoBBI yIpaBJieHuHsA IpoekTamu: [yuel. mocodue]/JI. H. boponuna, 3. B. Cenyk ; M-Bo
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oOpazosanus 1 Hayku Poc., 2015. 112c¢.

2. Tumnossie HOPMBI BpeMEHH Ha pazpaboTKy TeXHoJorndeckol qokymenTanuu. M.: ITGHT,
1988. 76 c.

8. Tpopumor B.B., Heanosa T.M., HUBanos B.H. Ynpasnenue npoexramu ¢ MS Project:
YuebHoe nocobue / ITox pen. npod. B.B. Tpodpumora. CIIG.: Uzg-po CIIGI VDD, 2007, 238 ¢

4.4 DnexkTpoHHBIE 00pa3oBaTe/IbHbIE PecypChl

1. T'openos H. A. MeTo10J10rHs1 HAYYHBIX HCCIISI0BAHUH [ DISKTPOHHBIH pecypce]: yueOHHK
U npakTHKyM Uit Bysoe / H. A. Topesoe, . B. Kpyrioe, O. H. Kopabnepa. — 2-¢ uz., nepepad. u
gon. — Mockea : HMzgateswerso  IOpaiit, 2020 — 365 ¢ — Pemum pgocryna:

https://urait.ru/bcode/450489

4.5 JInnen3snonHoe H CBOOOIHO pacnipocTpansieMoe PporpaMMHOe odecriedeHme
Microsoft Office Word,
Microsoft Office Excel,;
MicrosoftOfficeProject.

4.6 CoBpemennble npogeccHOHATbHBIE 0A3bI JAHABIX U HHpOpMaHOHHbIE
CIIPaBOYHbIe CHCTeMBI

1. WUnTepHeT-pecypchl  MpejicTaBlieHHble Ha caiite hitp://mospolytech.rup  pazmene
«nexTponHas 6ubmoteka MITY ».
2. HutepHer-pecype http://inchemistrv.ru/? openstat=2GlvZ WNOLnlhbmRI1eC5vdT

sxMTEvNDegzOzQwOTE3IOTe7e WFuZGV4LnJ10mdl Y XJhbnR1Z20Q

5 MarepuajbHO-TeXHHYEeCKOe oDeclieyeHne

Jlexiuu 1 nabopaTopHbIe 3aHATHI NPOBOJATCS B YueOHOH abopaTopuH MaTepHAIOBE/ICHHS B
aya. 1207, pacnoJioskeHHOH B yueOHOM KopIiyce o agpecy r. Mockea, yvi. llpsaumuukora, 1. 2a.,
kopr. 1. Obopynopanue mabopaTopHu MaTepHATOBSACHHS

Paspeisnas mamuna PM-30 ¢ koMibproTepoM B HaGOpOM 3a3KHMOB

Crenp JUIA HCTIBITAHUH MaTePHAIIOB HA JIOJITOBEYHOCTh IIPH IOCTOSSTHHOM HArpy3Kke
Creny UL HCIIBITAHUH a/ITe3HH [LJICHOUYHBIX MaTepHAJIOB

Creny UL HCIIBITAHUH TEPMOYCA/I0UHBIX MaTEPHAJIOB

Becpl ananuTiHdeckye 171 THIPOCTATHYECKOIO B3BeIIMBAHHS MATEPHATIOB

Becpl Texunueckue

[Ikad cymuIbHBIH

TepmocTaT CyXOBO3IYIIHBIN

Bannbl rajlbBanu4ecKue

Bongnas 6anst

6 MeTonnvueckne peKoMeHIAHH

6.1 MeTonnueckue peKOMEHIAIIH 15 MPeNoIaBaTe s IO OPraHu3aua
00yUYeHHS

B pamkax kypca TpenycMOTpeHO TMOceleHne TNpOodHIFHEIX BLICTABOK, BCTPEYH CO
CHEHHATUCTAMU-TIPAKTHKAMH  IPEACTABUTE/SIMH  POCCHHCKHX M 3apyOeKHBIX  KOMIIAHHH.
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PeKOMGH}]yGTCH ITHPOKOS HCIOJIL30BAHHC AKTHBHBIX H HHTCPAKTHBHLIX METOA 0B OGyHGHHH, TECTHI,
IIO3BOJDIIOIIHE OLICHUTL 3HAHHWI, YMCHHI H YPOBCHDL HpHOGpeTeHHLIX KOMHGT@HHHﬁ.
MeTomuka npenogaBanusl AUCITHIUIMHBI «OCHOBBI HaquO-HCCHeﬂOBaTeﬂLCKOﬁ JACATCIBHOCTH »

U peain3aliis KOMIIETEHTHOCTHOTO 1I0/1X0/1a B H3JIOKEHHH H BOCIIPUATHH MaTepHalla IPe/lyCMaTPHBAET
UCIIOJIb30BAHHUE CJIEAYIOMMX AKTUBHBIX U MHTEPAKTUBHBIX ()OPM NPOBEIACHHUS Ay JUTOPHBIX 3aHATHH B
COUECTAHHH C BHEAyJMTOpHOH paboTol ¢ 1enbio (popMHpOBAHHS W pa3BHTHA NMpodeccHOHATBHLIX
HAaBBIKOB, OOVUAIOMIMXCH:

— M3ydeHue pazjesior DOP, onucaHud npaktHueckux pador Ha muatdopme LudpoBoro
obpazosanus Mocnoymrexa;

— TO/ITOTOBKA K BBITIOJIHEHHIO JTabopaTOPHBIX paboT B MabopaTopHsX By3a;

— OpraHM3aLUs M IIPOBEICHHE TEKYIIEr 0 KOHTPOJIA 3HAHHUH 00y4aromuxes B popMe CeMUHAPOB.

6.2 MeToanueckne YKa3aHHA 00yIAIONIHMCS
[Mpu camocTosATeNLHOMH paboTe OOYUAIONMHMCS PEKOMEHIYESTCSl HCTONB30BaTh 0a3y JaHHBIX
noJIMrpapIeckux MaTepralioB, ceTh HHTepHET, a Takke oTevecTBeHHbIe MPOEeCcCHOHATLHBIE JKYPHAIIBI:
«ILmactruueckue Macchl», «Polymersy, «M3pectust ByzoB. [IpobieMbl roJmrpaduu B H31aTSIILCKOTO JIeian,
«Driexco +», «Boasmon 3nak» U Ap.

7 @oHJ OLIeHOYHBIX CPe/JICTB

7.1 MeTobl KOHTPOJIS H OIIeHHBAHAS Pe3yJIbTATOB 00yYeHH
OTueTs! 0 BHIIOJIHCHHH JaG0paTOPHLIX ¥ IPAKTHYCCKUX paboT

7.2 Illka/1a m KpATepuH ONeHABAHHA Pe3y.IbTATOB O0y4YeHHNA

ITokazaTesieM OLlCHUBAHHSI KOMIICTCHIMH Ha paz/IMUHBIX HTalax UX (GopMUpOBAHMSI SIBIISIETCS
JOCTHIKEHHE 00YUarOIMUMHUCA IIJIAHUPYEMBIX Pe2y/IbTATOR 00yUeHHs 110 JUCIHUIUIHHE (MOJIYIIO).

OIIK-5 - crnoco0HOCTBIO pelaTh HAYYHO-HCCIISAOBATENIbCKHE 3a/aud IIPH  OCYIECTBJICHHH

1IpoecCHOHATILHON ASSITS/IbHOCTH ¢ IIPUMEHEHHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TeXHOJIOTHH H

MIPUKJIATHBIX allllapaTHO-TPOT PAMMHBIX CPE/ICTB

Koa u nnaukarop | KpuTepnu onenusanus

JMOCTH/REHHS

KOMIIETeHIIHH 2 3 4 5

HOIIK-5.1 He ymeer pemats | O0yuaronmics OGyuatoruics OO6y4aronuics

Penmaet 3a1aum B | 3aga4d B 0OJIACTH | HMeCT 3HAET OCHOBBL YMEET B IIOJIHOM

obnacTd npoecCHOHANPHOH | MpeCTaBICHHS KAK | KaK pellaTh 3aJaud | pellaTh 3aJadH B

npodeccHOHANTE | JACATCTBHOCTH c | pemaTh 3agayH B | B o0nacTd | odnacTH

HOH MPUMECHEHHEM obmacTh npodecCHOHATbHO | MpoecCHOHATBHOH

JIESITENBHOCTH C | COBPEMEHHBIX npodecCHOHATBHOH | H JIESTETBHOCTH C | JSSITEIbHOCTH c

[IPUMCHEHHEM HHOOPMAHOHHBIX JCSTCIIbHOCTH ¢ | IPUMCHCHUEM IPUMCHEHHEM

COBPEMCHHBIX TEXHONOTHH H | IPUMEHEHHEM COBPEMEHHBIX COBPEMCHHBIX

HHPOPMALHOHH | MPHKIATHBIX COBPEMEHHBIX HHPOPMANHOHHEIX | HH(POPMAI{HOHHBIX

BIX TEXHOJIOTHH H | ammapaTHo- HH(}OPMAIHOHHBIX TEXHOJIOTHH H | TeXHOIOTHH H

MPHKIATHBIX MPOTPAaMMHEIX TEXHOIOTHH H | IpUKIATHEIX MPHKIIATHEIX

ammapaTHo- CpE/CTB TIPHKITATHBIX ammapaTHO- anmapaTHO-
anmapaTtHo-
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IPOrPaMMHBIX IIPOrPaMMHBIX MPOTPaMMHBIX IpOrPaMMHBIX
Cpe/ICTB CpeacTB cpencTs cpencTs
HOIIK-5.3. Ob6yuaroruiicss  He | O0yyaromiuiics OGy4aromuicst O6yuarornuiics
Criocoben crnocobeH HMEET 3HAET OCHOBBI yMeeT B TOTHOM
npHOGpeTaTh npHOOpETaTh HOBBIC | NIPE/ICTABIICHUS Kak TpHOOpeTaTh | MpHOOpeTaTh
HOBble 3HaHHWs, | SHAHHSL,  HCIIOIB3YA NpHOOPETaTh HOBHIC | HOBBIE  3HAHMSA, | HOBbIE 3HaHH4,
HCTIOTB3Y S C%BpCMeHHBIC 3HAHHS,  MCTIOMB3YS | perobayst HCIIOJIB2YSE
Compenene | oSpmmsTOe | comouetiie | compevemae | conpevemis
oOpazoBaTeiib- TCXH(E'IOFHH HH]()l)o o0pazopaTesbHBIe | 00pazoBaTelIbHEIE
PMaIHOHHEIC
Hble W uHpOp- e i uHbopManu- | H
MAIIHOHHbIE OHHBIS HH(I)OpMauHOHHbI
TEXHOJIOTHHA TEXHOJIOTHH € TCXHOJIOTHH
HOIIK-5.4. OOyuaroluncs He OO6yyatomuics OO6yuatomuics OGyyaromuicst
Brageer BIAJIcET METOJAMH | HMEET 3HAET OCHOBHI | YMEET B IOJHOM
MeTo/laMH cOopa, | cOopa, oOpaCoTKH H | Ipe/CTaABICHHS o| meronoe  cOopa, | oObeMe  BIajeeT
obpaboTiu H | HHTCPIPCTAIIHH METOaxX cOopa, | obpaboTku H | McTomamu  cbopa,
HHTEPHPETAIHA | MOTYYCHHOH o6paboTku H | HHTEPIPETAT[HH o6paboTku H
MOITYYCHHOM HH(pOpMaIHH, HUHTCPIPETAIIHH MOJTYYEHHOH HHTCPIPETAIIHH
HHpopmaruH, HCIIOJIb3YA HOJIYYEHHOH HH(pOpMaIHH, HOJIY4EHHOH
HCIIONB3YS COBPEMEHHBIE HH(OPMAIIHH, HCTIOTIB3YA HH(OPMAIIHH,
COBPEMEHHBIC HH(POPMAIHOHHBIC HCIIOJTB3YS COBPEMEHHbIC HCIIOJIB3YSI
HHQOPMALHOHH | TCXHOJIOTHH H | COBPCMCHHBIC HH(OPMALHOHHBIC | COBPEMCHHBIC
BI€ TCXHOJIOTHH H | MIPHK/IATHEBIE HH(pOpMaHOHHBIE TEXHOJIOTHH H | HHPOPMAI[HOHHEIC
IPHKIIA/THBIC anmnapaTHo- TEXHOJIOTHH H | TPHKIIHBIC TEXHOIOTHH H
amnmapaTHo- IporpaMMHbIC [IPpHKJIAIHBIC ammapaTHo- IPpHKJIAIHBIC
IPOTPAMMHBIE Cpe/ICTBA, METOJAMH | anmnapaTHo- HPOTrPaMMHbIE anmnapaTHo-
CpeacTBa, 3ALUThI, XPAHCHHS H | IIPOIPaMMHBIC cpenacTBa, [pOrpaMMHBIC
METOJaMH MOAYH CPEACTBA, METOJAMH | METOIAMH 3alIllHTHL, | CPEACTRA,
3AIHUTHL, HHCbOpMa]_[HH 3aIHTbI, XpAaHCHHA H | XPAHCHHA H INOJa4YH ( MCTOJAMH 3alllHTBhI,
XpaHeHHS H nogavH HHGpopManHH | HH(pOpPMaIHU XPAHEHUSA H MOJAYH
MOJAa4H uHpOpMAIHH
HH(pOpMALHH.

7.3 OneHouHble cpecTBa

7.3.1 Tekymui KOHTPOJIb

OT4eTsI O BBHIMOJHEHHH naﬁopaToprlx pa60T TSCTHPOBAHHES

7.3.2 IlpomesxyTOUHAsI ATTECTAIUS
Dopma NPOMeKYTOUHOI aTTeCTAINN: 3a4eT

[IpomeskyTouHass aTTecTamus oOyUarIMUXca B (opme 3a4éTa TPOBOJHUTCA MO pe3yibTaTam

BBIIIOJIHEHHsI Beex BHJI0B yueOHol paloTel, IpeaycMOTpEeHHBIX Y4eOHBIM IUIAHOM II0 JaHHOH

JUCIUIUIMHE (MOIYJIO), TIPH DTOM VUHTBIBAIOTCS Pe3yJbTaThl TEKYIMIErOo KOHTPOJSI YCIIEBAGMOCTH B

TSUCHHE CeMecTpa. O]_[eHKa. CTCIICHH NOCTHXKCHHA 06yllaIOH_[HMIfICH IJIAHHPYCMEBIX PE3YIIBTATOB

0oOYUCHMS 10 JUCIHILTAHE (MOIYJIIO) POBOAATCS IPEIIogaBaTeIeM, BEAYIAM 3aHATHS 10 JIUCHUILIHHE

(MOHYJIIO) METOJO0M SKCHepTHOﬁ OIICHKH. Ilo utoram HpOMC)ICYTOIIHOﬁ ATTECTAIIHH IO JHCITHILIIHHC

(MOHYJIIO) BBICTABJBICTCA «3aUTCHO» HJIH «HE 3a4YTCHO».
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K npomesicymounoit ammecmaniil OonyCcraromes monbko ooyuaonuecs, 6 blHOMHUGUIIE 6Ce 8UObL
yuebHot pabomsl, npedycmompentvie paboueil npospammoii no oucyuniune «OCHOBBHI HAYYHO-
HCCIIe/IOBATEIbCKOM  JISSITeIbHOCTH ».  YCIIGNTHO BBIMOJIHWIM Bce NTa0opaTOpHbIe W TpaKTHYECKHE
paGoThI.

{leaa Ommcanme
OLICHUBAHUA
Beinosiens! Bee BU/IbI yueOHOM paboThl, Ipe1ycMOTpeHHbIe Y4eOHbIM [IJIaHOM.
OOy4arImuics JICMOHCTPHPYST COOTBETCTBHE 3HAHWH, YMEHHWH, HABHIKOB
IPUBEJEHHBIM B TaluMUaxX I[OKazaTellel, OLEpUpYeT NpHOOpPEeTEeHHBIMH
3aureHo 3HAHUSMH, YMEHHAMH, HABBIKAMH, [IPHMEHSET HX B CHTYalUsIX IIOBBIIISHHOH

CJIOMKHOCTH. HpH OTOM MOI'YT OLITH A0NYILICHbI HEC3HAYHUTCIILHBIC OI[II/IGKH,
HETOYHOCTH, 3aTPYIHCHHUA ITPH aHAJTTHTHICSCKHAX OICpalluAaAX, MEPEeHOCS 3HaHHH
H yMeHHfI Ha HOBBIC, HCCTAHAAPTHBIC CHTYAallHH.

He BrimonHeH oauH uik Ooliee BHIOB yueOHOH paboThl, IpeaycMOTPEHHBIX
yueOHLIM IDTaHoM. OO0ydalomuics AeMOHCTPHPYET HEIMOJHOE COOTBETCTBHE
3HaHWH, YMeHHWH, HABLIKOB TIPHBEJSHHBIM B TabmWIax MoKasaTeleH,
He 3auteno | gonyckalorcsi 3HAYMTENbHbIE OINHOKH, IpOSIBIBIETCS OTCYTCTBHE 3HAHHM,
VMEHHWH, HAaBBIKOB TO psiTy ToKasaTesed, oOVJalomMicsS WCIBITHIBACT
3HAUMTENIbHBIE 3aTPY/IHEHUS [IPH ONEPHPOBAHUH 3HAHHMIMH W YMEHUSIMH T1pH
UX [IEPEHOCE HA HOBBIEC CUTYALIUU.

OneHoYHBII TecT (BOMPOCHI)

(chopmuporannocts OIIK-5 - ChocobeH pemats HayuHO-HCCICHOBATEBCKHE 33Ja4d  TPH
OQCYHICCTBIICHHH HpO(bCCCHOHaHbHOfI ACATCIIPHOCTH € INIPHMCHCHHCM COBPCMCHHBIX HH(I)OPMHI{HOHHI)IX
TSXHOJIOTHH W TPHKJIATHBIX allliapaTHO- HPOTPAMMHBIX CPE/ICTB)

1. late onpenenenne HUP v nepeuncuTh Talbl €€ MPOBEIECHHU.

2. lats onpenencnne OKP 1 mepeuncIuTh ATAlbl €¢ TPOBESHHS.

3. Kpome TpeCoBanHil TeXHHYSCKOTO 3aJJaHHS KAKHe BOIIPOCHI 10/DKHbI ObITh pemedsl B HUP 1 OKP.

4. Yo takoe goropopunie u unnuuatususie HUP u OKP.

5. OmmumATe B3auMoaeiicTere B cxeMe 3JAKASUHUK - T'OJIOBHOWU UCTIOJHUTEJL —

COHCIIOJHHUTEJIL.

6. TpeGopanus, MpeAbIBISIEMbIE K KOHTPOJILHO-U3MepUTeIRHBIM nipuGopam 8 HHP u OKP.

7.. DH3NICCKHE METOLI HCCIISAOBAHUS (pelmacMbie 3aa1H).

8.CrekTpanbible METO/Ibl HCCIISIOBAHMS (PelIacMbIe 3a/1auH ).

9. OcHOBHBIE TIOKa3aTeNH MPH UCCIICOBAHNH IPOTHOCTHRIX CBOMCTB MOJUMEPHBIX MATSPHAIIOB.

10. Kakue mpHHITATIBI 3aJI00KEHBI B OCHOBY MOJTYUSHHSA SMITHPHISCKHA MOJIeTICH.

11. Knaccudukanus 4 THIIBI SMIMPHISCKUX MOAIeH 110 GaKTOPY BEIPAKEHHS MATeMATHIECKOTO
YpaBHEHUS U TOUHOCTH Pe3YJIbTATOB HCTIHITAHUH

12. OnpenenuTh METOBI OJTYISHUA SMITHPAISCKUX MOJISIIEH.

13. OnpenenuTs OCHOBHBIE CTA/THH TIpoIlecca MOJIYUeHHS SMITHPHISCKHX MOISTIeH.

14. Onpee/aTs OCHOBHBIE MOJAXOABI K [TOJIYYEHUIO MATEMATHYECKUX YPABHEHHUH dMITHPHYSCKHX
MOJIJIEH U TOYHOCTH HX COOTBETCTBHS SKCIIEPHMEHTAJIBHBIM Pe3yJIbTaTaM
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O1nleHoYHEII TecT (IpUMeEPHI)

S: C NOMOIIBI MPHKIAAHBIX AlAPATHO- MPOTPAMMHBIX CPEICTE MOKHO PACCUUTAThL TRIUIOBOR H#H

MATCPHAIOB PACCUUTHIBACTCS 110 (hopMyJIe:

Ft —t |

M :_I:Mj2 -gpaa/gm:|
0 K

raefr— TEMIIEpaTypa, Q — KOJIJHYCCTBO TCILJIa, F— I1omaab CCUCHHS TCIJIOBOIO IMOTOKA
3= COIIPOTHBJICHHC

R:

S: C NOMOIIBIO MPHKIAAHBIX AlAPATHO- IPOTPAMMHBIX CPSICTB MOKHO pacCUMTaTh ### - Kak mapamerpa
TETO(PHUIMISCKUX W TETUTO3ATTHTHRIX CBOMCTB
MATEPHATIOB, T/I¢ { — TeMIepaTypa, () — KOJIHYESCTRO TeIula, [ — IIOMmAb CCUCHHS TETLIIOBOTO

IMMOTOKA, 6 — TOJIHHA MaTepHralla

K:Lzé[em/mz -zpad]

F(t-t) e

1

+: koaduIHeHTa TeTUIonepe1aun

S: C NOMOIIBI MPHKIAJHBIX AlIAPATHO- MPOTPAMMHBIX CPEICTE MOKHO pacCUUTaTh KO3 PHITHEHT #H#
MATEPHATIOB PACCUHTHIBASTCH MO (PopMyIe

K:L:i[emfmz -epaa]
F(t-t) s

raefr— TEMIIEpaTypa, Q — KOJIJHYCCTBO TCILJIa, F— I1oIMaAb CCUCHHS TCIJIOBOI'O IOTOKA, 6 — TOJIITHHA
MaTepHala
3 TeIJIonepeaaTr

S: C moMOMIBbIO MPHKJIAHBIX ANMMAPATHO- TPOTPAMMHBIX CPEICTB MOYKHO PACCUMTATL YPaBHEHHE 3aKOHA
neOpMHUPOBAHHS BSI3KOH KHUAKOCTH HBI0TOHA, KOTOPBIH OMMUCHIBACT COOTHONISHHE MEHTY

HATIPSDKCHHEM G M CKOPOCTRIO TLTacTHUCcKoi tedopmarn de, /dt
10 =1 (de, /df)

o= (de, Idt)}

o= (ds,, /di)

o=y (de, 1dH>

+

HpHMeprIe BOIIPpOCHI /1A 3aYveTa

Kaxue ObIBAIOT THIBI HAYYHBIX MPOSKTOR MO CPOKAM peaTH3alum?

YUro Takoe «xuzneHupId uxkj HUOKP»?

[Mepeuncute dazst HUOKP.

[lepeuncnute coctap paboT, BXOASMUH B dazy peaTH3aiui MpoeKTa.

Kakue gakTopbl OTHOCAT K CYIISCTBEHHBIM BO BHYTPEHHEM OKPY)KCHHUH IpoeKTa?
[TepeuncnuTe OCHOBHBIE THITHI OPTAHU3AITHOHHBIX CTPYKTYP MpoeKTa?

B KakHX cJIy"asx MpHMEHASTCI CTPYKTYpa «BCeoOIee ypapIeHHS MPOSKTAME»?
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10.
11.
12.
13.
14.
15.
16.
17.

Ilepeuncnute npeumymiecTRa PYHKIMOHAIBHLIX OPTaHU3AIIHOHHBIX CTPYKTYP?
Ilepeuncnurte npeuMymecTBa MaTPUYHBIX OPraHU3ALUOHHBIX CTPYKTYP?

Mepoii yero siBygeTes Bexa (CoObITHE)?

Kaxkue OBIBAIOT YPOBHH TUIAHHPOBAHHS?

Kaxkue »Tansl paboT BKII0YAET MJIAHUPOBAHHE BPEMEHHBIX MapaMeTpoB MpoeKTa?
Hanmumute GpopMyTy oKHAaeMOH MPOTOBKATSIEHOCTH paboT o BpeMeHH?
Kako#t i mpoekTa IpUHUMASTCA TIPH MPOH3BO/CTEE HOBOH TIPOTYKITHH?

Kakwue BaxkueHmue mokasaTead KauecTBa BBIMOIHEHUsI TpoekTa u HHP?

Kaxkag ocHOBHAS nens koMaHae! 11 HUOKP?

Kaxkue paGoTsl BXOJST B OJTOTOBKY COOCTBEHHOT O IIPOM3BO/ICTBA MaTepuasia?
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