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MuHKCTEepCTBO HAYKHU M BbiciIero oopasosanusi Poccuiickoit @enepaumnu
®PI'BOY BO «MHrymickuii rocy1apcTBeHHbIH YHUBEPCHUTET)

NHxeHepHO-TEXHUYECKHI HHCTUTYT
Kagenpa «Hedrerazosoe neno»

AHHOTANUA

paboueii mporpaMMbl y4eOHOI U CHUNITIHHBI
b1.0.13 ®u3uka HePTAHOTO U ra30BOroO MJIACTA

Hanpasaenue noarorosku 0akagappuara 21.03.01. - «<Hedrerazonoe jies10»

1. Henb uzyyeHuss 1M CUMIIMHBI

HCHBIO N3YUCHUA JUCHUIIIIMHBL «Dus3uka He(bTSIHOI‘O 1 Ta30BOT0 Ij1acra» ABJISICTCS
nproOpeTeHue CTyICHTaMHU 3HaHUK 00 (PU3UYECKUX U XUMUYECKUX CBOMCTBAX KUIAKOCTH
(red1h, Ta3, BOJA) U TOPOJI KOJUIEKTOPA B IIACTOBBIX YCIOBHSIX.

2. Mecto mucuumiannsl B ctpykrype OIIOII BO éaxkanaspuama
Hucuurnnuna «®usuka HEPTAHOrO M Ta30BOTO IJIACTA»OTHOCHUTCS K O0s3aTEIIbHOW YacTH
muctuminH bioka 1 «/lucuummuael (Moaynn)» yueOHOro MiaHa.

B cooTBeTcTBUY C yueOHBIM IITAHOM NepHo 00yUeHHs 10 TUCIUIUIHHE — 4-0M ceMecTpe.

Pe3yabTaThl 0OCBOEHMS TUCHUTLUIMHBI (MoayJis)) «PH3uKa He(TIAHOI0 M ra30BOro0 MJIACTA)

Kox n HanmeHOBaHue HHauKaTopsI JlecKpHITOPBI
KOMIIETEHIIHH
Komnerenuun
[Tpumene | OIIK-1. CnocoGen OIIK-1.1 Hcnonb3yer 3HaTh:
HUE pemaTh 3a/1a4H, OCHOBHBIE 3aKOHBI — (U3NIECKHE OCHOBBI
bynaame | oTHoOcAIMECS K JUCLUIUIMH UHKEHEPHO- | reo(hU3MUECKUX METO/I0B
HTAJIBHBI | TIPO(ECCHOHATBHOM TEXHUIECKOTO MOJIYJIS. MCCIIEIOBaHHS
X 3HaHUHU | JAeATeIbHOCTH, OIIK-1.4 3naer HEPTSIHBIX U ra30BBIX
IPUMEHSST METOTBI MPUHIUTTHATEHBIE CKBaXXWH;
MO/JICJIUPOBAHMUS, 0COOEHHOCTH — BO3MOXHOCTH
MaTeMaTHIeCKOTO MO/JICITUPOBAHUS reo(pU3NIECKUX METOJIOB
aHam3a, MaTeMaTHYECKHUX, JUTS U3y4EHUS
€CTeCTBEHHOHAYYHbIE | (PU3UYECKUX U T'€0JIOTUYECKOTO
U OOILIEMH)KEHEPHbIE | XUMHUYECKUX IPOLIECCOB, | CTPOCHUS M BbIIEICHUS
3HaHUS npeaHa3HAuYCHHBIE JITS HE(PTEHOCHBIX U
KOHKPETHBIX BOJIOHOCHBIX IIIACTOB B
TEXHOJIOTHIECKUX poOypEeHHBIX
IIPOLIECCOB. CKBaXXMHaX;

— 0 METOJIaX KOHTPOJIS 32
pa3paboTKoil HePTIHBIX
MECTOPOKICHUM;

— 0 reopU3NIECKUX
METOJIaX KOHTPOJIS
COCTOSTHUST 00CaKEHHBIX
9KCILTyaTaIl[MOHHBIX
JTIOOBIBAOIIHNX U
HarHeTaTeTbHBIX
CKBQKUH.




Ymers:

— oOpabarbIBaTh
pe3ynbTaThl HAYYHO--
HCCIIEIOBATEIIbCKOM
JIeATEIbHOCTH,
UCIIOJIb3Ys CTaHAAPTHOE
obopynoBaHue,
MpUOOPHI U MaTepUATIBI
— BBIJCJISATH IUIACTHI-
KOJUIEKTOPHI 10
JparpaMmmam
ANEKTPUUECKUX U
PaaNOAKTUBHBIX
METO/IOB;

— OTMEYaTh I'PaHULIbI
IJIACTOB U OIPEACIIATD
UX TOJIIHUHY;

— ONPENEIATh 10
ANEKTPUUCCKUM
CONPOTHUBIICHUSM
XapaKTep HACHIIICHUS
miacta — He)TeHOCHBIH,
BOJOHOCHEIH;

— BBLICJISTh UHTEPBAJIbI
00BOTHEHMS HEPTSIHOTO
J1acTa B IpOoLIEcce €ro
pa3paboTKu;

— OIPENENATh HAPYIICHUE
AKCIUTYyaTallMOHHON
KOJIOHHBI B CKBaKMHAX;
Baaners:

- TEXHUKOU
IKCIIEPUMEHTUPOBAHUS
C UCIOJIb30BAaHUEM
MAKETOB MPOTPAMM.

Hccneno
BaHue

OIIK-5. Crocoben
NPUHUMATD
TPUHIUITBI paOOTHI
COBPEMEHHBIX
UH(POPMAIIMOHHBIX
TEXHOJIOTHH U
HCITONIB30BATh UX IS
pelIeHus 3a1au
npodeccCHoHaNBHOM
JEATETLHOCTH

OIIK-5.4 Vcnone3yer
OCHOBHBIE TEXHOJIOTHHI
IIOMCKA, Pa3BEIKH U
OpraHu3aLu
He(TerazoBoro
npou3BoJcTBa B Poccnn
U 3a pyOexom,
crangaptel u TY,
HCTOYHUKH MOJIyYEHUs
nHpopmanuu,
MacCMEIUWHBIE U
MYJIbTUMEANIHBIE
TEXHOJIOTHH;

OIIK-5.5 Hcnons3yer
3HAHUA O COCTaBax U
cBOiicTBax HE(TH U rasa,
OCHOBHBIE T0JIOKEHHUS

3HaTh:

- COBPEMCHHBIC Hay4HBIC
NpeCTaBICHUS O
3aKOHOMEPHOCTSIX U3MEHEHHUS
(bU3NIECKUX CBOWCTB
KOJIJIEKTOPOB M TUIACTOBBIX
KHUJIKOCTEH MpH pa3paboTKe
MECTOPOKICHUM;

- IPUHIMIIBI IUTAHUPOBAHHUS
HKCIEPUMEHTA, 1a00PaTOPHBIX
U3MEPEHUIl, a TaK)Ke TPHHIIHITBI
paboThI MPUKIIAJHBIX IPOrPaAMM
Mo 00paboTKe YNCICHHBIX
JTAHHBIX.

Ymern:

- IPOU3BOIUTH 00PabOTKY
pe3yIbTaTOB J1a00PaTOPHBIX
M3MEPEHNM, aHAIIM3UPOBATh




METPOJIOTHH,
CTaHIapTH3AIHH,
cepTuduKaIu
He(Tera3oBoro
MIPOU3BOJICTBA

MOJTy4YCHHBIC PE3yJIbTATHI;
- IPOU3BOIUTH MOUCK B
HAYYHBIX M3/IaHUIX,
aHaJTU3UPOBaATh U 0000IIATh
JaHHBIE TI0 (PU3HYECKUM
CBOWCTBaM KOJUIEKTOPOB H
IJIACTOBBIX XKUAKOCTEM.
Baaners:

- METOZaMH M CPEJCTBAMU
MIOWCKA, aHAJIN3a U
0000111eHIS HAYYHO-
TEXHUYECKOHN nH(pOpMaLuy;

- METOJIaMU U CPEICTBAMU
TUTAHUPOBAHUSA J1a00PaTOPHBIX
UCCIIeIOBaHMA, 00pabOTKH
pe3yJIbTaTOB U3MEPEHUHN U
aHaJM3a pe3ybTaToB.

CTpyKTYypa U coepKaHue AUCHUTNIIMHBI

4.1. CTpyKTypa IMCUMILIMHBbI

Bun yuedHoii pa6oTsl Bcero IHopsiakoBbIil HOMEpP
cemecTpa

1 2 3 4
OO0mas Tpy10eMKOCTh AUCIUILUIAHEI BCero (B 3.€.), B 43.e. 4
TOM YHCJIE:
KypcoBoii mpoekT (pabora) He npedycmompen
AyIUTOpHBIE 3aHSATHS BCETO 68 68
(B akaj. yacax), B TOM YHCJIC:
Jlexuun 34 34
[TpakTHueckue 3aHATHsI, CEMUHAPBI 34 34
JlaGoparopHbie pabOTHI
CamocrosTenbHas paboTta Bcero (B akaj. 4acax), B TOM 49 49
qICIe:
KCP
OK3ameH 27 27
OO0mas Tpy10eMKOCTh AUCIUTUTHHEI 144 144

3aouHas popma 00yueHuUs1
Bup y4eOHoii padoTbl Bcero IopsinkoBblil HOMeEpP
cemecTpa

1 2 3 4
OO0mas TpyI0eMKOCTh AUCIUILUIAHBI Bcero (B 3.€.), B 4 3.e. 4
TOM YHCJIE:
KypcoBoii mpoexT (pabora) He npedycmompen
AyIuTOpHBIE 3aHATHS BCETO 10 10
(B akaj. yacax), B TOM YHUCIIE:
Jlekun 10 10
[IpakTHveckue 3aHATHUS, CEMHHAPEI
JlabopaTopHbie pabOTHI
CamocrosTenpHast pabota Bcero (B akajl. 9acax), B TOM 125 125
qucie:
KCP




DK3aMeH 9 9

OO6mr1ast TpyT0EMKOCTE AUCIIATLTAHBI 144 144

4.2. Conep:kanue nucuuminubl «Du3nka HeTAHOIO U ra3oBOro MJIACTA»

4.2. Coz[epmafme JUCHUILINHBI «DU3HKA He(l)TﬂHOFO H Ta30BOro mjacra»

Tema 1. MuHepasioruyeckue H CTPYKTYPHbIE CBOICTBA KOJLJIEKTOPOB

OcHoBHble pazzmensl  ¢u3uku miacta. [loHsTHE 0 TOpone-KoeKkTope. MexaHuuecKui
(rpanynomeTpudeckuii) coctaB. 3HAYCHHE TPAHYJIOMETPUYECKOTO COCTaBa  KOJUIEKTOpA.
I'panynomerpuueckuit ananu3. CUTOBOM aHAIU3 CIIEMEHTUPOBAHHBLIX MOpoJ. CeauMeHTAIIMOHHBIN
aHaym3. OOpaboTKa pe3ysbTaTOB IPAaHYJIOMETPUICCKOTO aHaiu3a. HeoaHOPOAHOCTh KOJUIEKTOPOB
10 TPaHyJIOMETPUIECKOMY COCTaBY. | TMHUCTOCTH KOJUIeKTOpa. KapOoHATHOCTH KOJUIEKTOPA.

Tema 2. ILI0THOCTHBIE H eMKOCTHBIE CBOICTBA KOJLLIEKTOPOB

Knaccugukamus KoIIeKTopoB 10 TUIY IyCTOTHOTO MPOCTpaHCTBa. PU3nyecKre OCHOBBI
U3MEpEHMSI MOPUCTOCTH. I NIOTHOCTHBIE CBOMCTBA KOJIJIEKTOPOB. METO/1 HACHIIIEHNSI KEPOCHHOM.
Meton Menwsuepa. O0beMoMeTprudecKuii MeTo. McciienoBanre MOPUCTOCTH € TTIOMOIIIBIO
MUKpockorna. PTyTHbIi MeToz. MccaenoBanue MoHOM MOPUCTOCTH PHIXIIBIX TIOPOJ] CIIOCOO0M
PemueBa-IIpo3opoBuua. PagnoakTuBHbIE METOIBI UCCIIEIOBAHUS TIOPUCTOCTH TIopoa. BiusHue
TOYHOCTH OTIPEACIICHUS MOPUCTOCTH Ha TIOJICUET 3a1acoB HE(PTH.

Tema 3. @uabTpanuoHHbIe CBOICTBA KOJLIEKTOPOB

Buns! nponuniaemoctu. Jlnneiinslit 3akon ¢puistpanuu Japeu. @uzndeckuii CMbICI
nponunaemocty. Kinaccudukauus nopoa no nponunaeMocty. Paauansnas unbstpanus. JBuxenue
B TIOPUCTOH cpene cMmeceld GuronioB. 3aBucumoctu JIeeperta u BukoBa-borcera. JIrkenue B
HOPHCTOM cpezie cMecel HedTr, Boabl U ra3a. MHorodasHas ¢puibTpanus. 3Ha4YeHHEe 3aBUCUMOCTEH
HaCBILEHHOCTh-NIPOHULIaEMOCTh. 3aKkoH Ilyaseiins. PacueTHbie MeTOBI ONpeAeneHUS
NpoHHULAeMOCTH. [[puHIMIIHANTBEHBIE CXEeMBl U3MEPEHHS POHULIAEMOCTH MOPO/] B Ta00paTOPHBIX
ycinoBusIX. PaKkTOPHL, BIUAIOLINAE HA U3MEPEHHE TPOHALIAEMOCTH. HEOMHOPOIHOCTE KOJIIEKTOPOB
10 IPOHUIAEMOCTH. [IpOHUIIaEMOCTh TPEIUHHOIO KOJUIEKTOPA.

Tema 4. HedrerazoBoaoHachIIEeHHOCTh KOJLIEKTOPOB

OcrtarouHast Bojla M €€ BHUIbl. XUMHMUYECKH-CBA3aHHas Bojaa. KoianmuecTBEHHBbIE XapaKTEPUCTHUKU
HACBHIIIEHHOCTH KoJuleKTopa. @akKTophl, BIHUAIOMIME HA COJAEP)KAaHHE OCTaTOYHOW BOJIBI B
koutekrope. Dynkuus Jlammaca. Meronbl omnpenenaeHHs HACBILIEHHOCTH KEpHOB. MeToasl,
OCHOBaHHbIE Ha npuMeHeHuH npubopoB Juna m Crapka, 3akca u Cokcinera. PeTopTHelii MeTonI.
LlentpudyrupoBanue. XJIOpUAHBIA MeToA. MeTon KanWUISIPHBIX —JaBieHUW. TummyHbe
pacrnpezeneHus Bobl B THAPO(UIBHOM U THAPOGOOHOM KOJIEKTOPAX.

TeMma S. ®u3uK0O-XMMUYECKHI{ COCTAB M MUIOTHOCTH HeTH

YTeBOJOPOAHBIH, 2IEMEHTHBIH, (paKIMOHHBIH cocTaB HedTH. OTOOP U MOATOTOBKA MPOO HEPTH.
[TnoTHOCTP HE()TH W 3aKOHOMEPHOCTH €€ HM3MEHEHHs. BnusHue TemmepaTtypsl W AaBICHHS Ha
wioTHOCTh Hedtu. Koppensuust rioTHOCTH M ApPYrux cBoiicTB Hedtu. JlaGopaTopHbIE METOBI
UCCIIEIOBaHUS TUIOTHOCTH He(hTH. MeXIyHapOIHbIE €IMHHIIBI N3MEPEHUS ITIOTHOCTH HEPTH.

Tema 6. Bsaskoctb HedTH

Buner Bszkoctu. Knaccudukamms wmedtu mo BS3KOCTH. 3aKOHOMEPHOCTH HM3MEHEHHS BS3KOCTH
Heptu. OcHOBBI peonorun Hedprtn. HeHproToHOBCcKHMe cBoiicTBa Hedptn. Dusmueckwe u
nabopaTopHbIe OCHOBBI BUCKO3UMETPHUH. PoTaronHas BUCKO3UMETPHSI.

Tema 7. CBoiicTBa He(pTH, CBSI3aHHBIE C TA30CO/IEPKAHHEM

JlaBnenue HachlmeHus HeTH ra3oM. ['a3oconepxkanue U IPOMBICIIOBBII ra3oBbIi (hakTop.
KonraktHoe u muddepeHnnansaoe pasrazupoBanue Hegtu. 3akoH ['enpu. Hapymenus 3akona
I'enpu. Ynpyrue cBoiictBa Hedtn. MeTtactabuibHoe coctossare HedhTn. O0heMHBIN K0P OUITUEHT.




[lepecueTHbiit KO3puieHt. Ycaaka HedTu.

Tema 8. TemnoBble, dIeKTPpHYECKHE, ONTHYECKHE, TOBAPHBIE U MOJIEKYJISIPHO-TIOBEPXHOCTHBIE
cBOIicTBA HeTH

TerutoBeie cBoiicTBa HedTH. Temreparypa HachlmeHHs He(TH Ta30M. TeIuIonpoOBOIHOCTD,
TEIIOEMKOCTh U TEMIIEPaTypONPOBOAHOCTh HEPTH. MOJIEKYISIPHO-TIOBEPXHOCTHBIE W TOBapHBIC
cBoiictBa HepTH. MeToapl MCCIeIOBAaHUS MOBEPXHOCTHOIO HATSKEHHS HEPTH. DIEKTpHUUECKHe
cBOiicTBa HE(TH M MX HCIOJB30BaHUE B reopusuke. OnTuueckue CBOWCTBA HEPTU M METOIBI MX
UCCJICOBAHMS.

Tema 9. Cocras u cBoiicTBa MIPUPOTHBIX ra30B

OU3UKO-XUMUYECKUH COCTaB MPHUPOJHBIX ra30B. [lepCreKTUBHBICE MCTOYHUKU TPUPOIHBIX Ta30B.
[110THOCTB, BSA3KOCTH, PACTBOPUMOCTD, CKHMAEMOCTh, YIPYTOCTh M IPYTUE CBOWCTBA MPUPOIHBIX
ra3oB.

Oo0pa3oBaTesIbHbIE TEXHOJIOTMI

- TEXHOJIOTUS KOMMYHUKAaTUBHOIOo oOOy4eHMs — HampaBlleHa Ha (OpMHpOBaHUE
KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH CTYJIEHTOB, KOTOpas sBiseTCsS 0a30BOH, HEOOXOIMMOM
JUIS /lalTallud K COBPEMEHHBIM YCIOBUAM MEXKKYJIbTYPHOH KOMMYHHUKAIIUU;

- TEXHOJIOTHS pPa3HO YypoBHeBoro (auddepeHnnpoBaHHOTO) OOYYEHUS — TIPEAIOaraeT
OCYILIECTBIICHHE I103HABATEIbHOM JAEATENIBHOCTU CTYAEHTOB C YYETOM HMX HHAWBUAYAJIbHBIX
CIIOCOOHOCTEH, BO3MOYKHOCTEH W MHTEPECOB, MOOIIPSS UX pPEaTU30BBIBATH CBOIMl TBOPUECKHI
HOTEHIINA;

- HH()OPMAITMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTHH - PACIIUPSIOT PaMKHA 00pa3oBaTEIbHOTO
npoliecca, MOBBINIAs €ro MPaKTUYECKYI0 HANpPaBIEHHOCTb, CIIOCOOCTBYIOT HMHTEHCH(UKALUU
CaMOCTOSITENIbHOM pabOThl ydalIuXcs U NOBBILIEHUIO I03HABATEIbHOW aKTUBHOCTH.

B pamkax UKT BoiaensitoTcs 2 BUaa TEXHOJIOTHH:

- UHTEPHET-TEXHOJOTHUH — MPEAOCTABISIOT IMPOKHUE BOSMOKHOCTHU ISl IOMCKa MH(POPMALINH,
pa3paboTKU HAYYHBIX U TBOPUYECKUX IPOEKTOB, BEJCHNUS HAyYHbIX UCCIICIOBaHU;

- TEXHOJIOTHMSI HMHAMBUAyaJIM3allMM OOyYeHHs — IIOMOraeT peaJu30BbIBATh JIMYHOCTHO-
OPUEHTHUPOBAHHBIA IMOJAXOJ, YYMUTHIBas HWHAMBUIYyaJlbHblE OCOOEHHOCTHM U MNOTPeOHOCTH
yuaumxcs;

- TEXHOJOrHs OOydeHUs B COTPYJHMYECTBE — pealu3yeT WU B3aUMHOIO OOyueHwUs,
OCYIIECTBIISII KaK WHAUBUAYAIbHYIO, TaK U KOJJIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIICHHE
y4eOHBIX U TBOPUYECKHUX 3ajlay, OCOOCHHO B c(pepe BBHICTABOUYHOM JEATETBHOCTH U MPOBEACHUS
MacTep-KJIaccoB;

- TEXHOJOTMsI PAa3BUTUS KPUTHUYECKOTO MBIIUIEHUS — CHOCOOCTBYET (HOPMHUPOBAHMIO
Pa3HOCTOPOHHEN JUYHOCTH, CIIOCOOHOM KPUTHUECKH OTHOCHUTHCA K HH(OpPMALUH, YMEHHIO
0TOMpaTh MH(OPMAIHIO JUIs PELIeHHs TOCTABICHHOM 3a1auu.

Hcnosb3yembie pecypcbl HHGOPMALNOHHO-TEJIeKOMMYHUKANMOHHOM ceTH «Internety;
HH(POPMALMOHHBIE TEXHOJIOTHH, MIPOrPAMMHBIE CPecTBAa U MH(OPMALMOHHO-CIIPABOYHbIE
CHCTEeMBI

Ha3zBanmue pecypca Ccebuika/moctyn

DnexkTponHass OubOnuoreka onnaiH «EmgmHoe okHO K | http://window.edu.ru
00pa3oBaTEILHBIM PECYpPCaM»

«O6pazoBarenbHbIit pecypc Poccum» http://school-collection.edu.ru

denepanbHbIii 00pa30BaTeNbHBIA MOPTAN: yupekaeHus, | http://www.edu.ru
nporpammsl, crannaptel, BY3b1, Tectsl EI'D, TUA

denepalbHbIN IEHTP HHPOPMAIIMOHHO- http://fcior.edu.ru
oOpazoBatenbHbIX pecypcoB (PIINOP)

Pycckast BupTyasibHas OMOIHOTEeKA http://rvb.ru



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/

Kabuner pycckoro si3plka U JINTepaTyphbl

http://ruslit.ioso.ru

HannoHanpHBI KOPITYC PYCCKOTO S3bIKa

http://ruscorpora.ru

ExxenenenpHuk Hayku u oOpasoBanusi Ora Poccum
«AxameMus»

http://old.rsue.ru/Academy/Archive

s/Index.htm

Hayunas snektponnas 6ubnmoreka «e-Library»

http://elibrary.ru/defaultx.asp

DnekTpoHHO-O0nbroreunas cucrema IPRbooks

http://www.iprbookshop.ru

DJEeKTPOHHO-CIIPABOYHAsI CUCTEMa JOKYMEHTOB B cdepe
obpazoBanus «MHpopMUO»

http://www.informio.ru

Wudopmannonno-npaBoBass cuctema «KoHCyIbTaHT-

IIITFOC»

CereBas BepcuHsi, TOCTYIIHA CO BCEX
KOMIIBIOTEPOB B  KOPIOPATUBHOM
cetu Uarl'y

OnexkTpoHHO-0nOIMoTeuHast cucrema «tHOpai»

https://www.biblio-online.ru

@opMBI TEKYLIero KOHTPOJIS

TectupoBanne; mpoBepKa KOHTPOIBHBIX Pa0doOT, TOKIAI0B, pedepaToB; ONPOC CTYIEHTOB HA YIEOHBIX

3aHATHAX.

®opMa NMPOMEKYTOUYHOT0 KOHTPOJIS

DK3aMeH

Pa3zpaboruuk:

/ K.T.H., foueHT byauaes H. /I.
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