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1. OBHIAA XAPAKTEPUCTUKA MOJYJISA EcrecTBeHHBbIE HAYKH

1.1.AHHOTAUMSA COAEPKAHUS MOTYJIsI

Monayns «EcTecTBEeHHbIE HAyKH» BKIIOYEH B Y4YeOHBIH IUTaH 0Opa30BaTENbHOW IMPOTPaMMBI,
peain3yeMoil 1o CaMOCTOSTENILHO YCTAaHOBICHHOMY oOpa3oBatensHOoMy ctaHaapty (CYOC) YPODY,
M COCTOUT M3  JHUCUUIUIMH «XUMHUS», «/{OTOTHUTENbHBIC TIaBbl (U3UKK» JOTMOTHSIOMINX 3HAHUS,
YMEHMSI U HaBbIKH, (QOpMHUpyEeMbIe MOJyJIEM «HayuHo-¢yHamMmeHTaJIbHbIE  OCHOBBI
npo(hecCHOHATBHON IeATENBHOCTHY, paclupss (yHIaMEHTAIbHYIO TOArOTOBKY OakalaBpoB B
o0macTi GU3MKH U XUMHU C LEITBI0 YCIEIIHOTO OCBOCHHS UMHU OOLICHHKCHEPHBIX M CIEIHaTbHBIX
JUCLUIUINH.

1.2. CTpykTypa MoayJisl M pacrnipesieJieHne Y4eOHOro BpeMeHH Mo JUCHHIIIHHAM

Tabmuna 1.
O0beM JuCHMIIHH @dopMa UTOrOB oW
Ne [epeyens IuCIILIIE MOIVJIsI MOIyJisl M BCETO NMPOMeKYTOYHOM aTTecTaluu
n/n P en Ay MOIYJIfl B 3a4€THBIX 10 JUCIHMIINHAM MOAYJIS H B
CAUMHUIAX U Yacax 1[€JIOM 110 MOIYJII0
1. Xumnst 3/108 Ok3amen
2 JlonmosiHUTEIBbHBIE I1aBbI 4/144 3auem
(pusuku
7/252
WUTOI'O 1o Monyio: He npedycmompeno
1.3.HOCJICIIOBaTeJIbHOCTb OCBOCHMA TUCIHHUILJIMH B MOAYJI€
IIpepexkBHU3UTHI U MOCTPEKBU3UTHI B Xumus, ¢puznka. Takke AUCUUTIIMHBI MO
MOAYyJIe MOT'YT U3y4aThCs NapaJlIeIbHO
KopexkBu3ursi JucuuniauHel MOyl MOTYT U3y4aThCs
rnapajuielibHO

1.4.PacnpenesieHue KOMIETEeHUMI 10 TUCIUIITIMHAM MOIYJIsl, IJIAHUPYeMble pe3yJibTaThl
00y4eHHs IO MOYJIIO

PO-2: Cnioco6HOCTh AEMOHCTPUPOBATH U MPUMEHATH 0a30BbIe MaTeMaTUYECKUE,
€CTeCTBEHHOHAY4YHbIE, T'YMaHUTAPHBIE, COLIMATILHO-3KOHOMHYECKHUE U IIPABOBbIC 3HAHUS B
MEXAUCHUTITMHAPHOM KOHTEKCTE JJISl PeLICHUS] HHKEHEPHBIX 3a/1a4 B MPO(EeCcCHOHANTBHON

oOiactu
Ilepeuennb Kon u HauMeHoOBaHue
Il1anupyeMble pe3yJbTaThl 00y4eHUs] (MHAUKATOPDI)
JUCIUIIIHH MOTYJIsI KOMITeTEHIIMH
1 2 3
Xumust e OIIK-2 - Criocoben 3HaTh:
(hopMaM30BBIBATE U ®  OCHOBHBIC XUMHUUYECKHE IMOJIOKECHHUS, 3aKOHBI 1
pelaTh 3a1a4m, CBeJICHU, HEOOXOIUMBIE /IS IPIMEHEHHS B
OTHOCSIIMECS K KOHKPETHOH NMPEAMETHONW 00J1aCTH, OTHOCSIIIHECS K
TpoheCCHOHAIBHOM CTPOCHUIO aTOMa B EPHUOANICCKOMY 3aKOHY

XMUMHYECKHX 3JIEMEHTOB, SHEPTETHKE XUMHIECKIX
peakuuii, XUMHUYECKON KUHETUKE U PAaBHOBECHUIO,
CBOICTBaM pacTBOPOB, OKHUCIUTEINBHO-
BOCCTaHOBHUTEIBHBIM IIPOIIECCAM.

e  OCHOBHBIE MPUHIUIBI TPOBEJICHNS XUMHIECKOTO
9KCIIEPUMEHTA JUISl M3YUCHHUS CBOMCTB MAaTEPHAJIOB U
3aKOHOMEPHOCTEH MPOIIECCOB B MPOQECCHOHATHHON

JIEATENBEHOCTH, MCITOMB3YSI
METOJIbI MOJIEITHP OBAHHS
M MaTEMaTHYECKOT O
aHaJm3a;

e OIIK-3 - Crocoben
MPOBOJIUTH UCCIICAOBAHUS

U1 U3BICKAHUS IJIA NesITENbHOCTHU

peleHus NpyUKIIaJIHbIX VMeTh:

WH)KCHEPHBIX 3a1a4 ®  BBIIBUTH XUMHUYECKYIO CYIIIHOCTH MPOOIIEMBI,
OTHOCAIINXCA K OCYIICCTBJIAATh NOCTAHOBKY M PEHICHUE 3a4a4 C




JlononHuTenpHbIE
TJIaBBl PU3UKU

PO eCCHOHATEHOMH
JeSTEILHOCTH, BKITFOUas
MPOBENICHUE U3MEPEHUIA,
[UTAHUPOBAHUE U
MOCTAHOBKY
JKCIIEPHUMEHTOB,
HHTEPIPETALIHIO
MOTyYEHHBIX
PE3yIbTATOB;

ITK-12 — Criocoben
MIPUMEHSATh
COOTBETCTBYIOIIUN
(bH3HKO-MaTeMaTHYECKHH
arnmapar, METO/Ibl aHAITH3a
U MOJICITUPOBAHHUS,
TEOPETHYECKOTO U

HCIIOJIb30BAaHUEM 3HAHHIA 110 XMMUH B 00JIaCTH
po(heCCUOHANTLHON e TEILHOCTH;

®  AHAJIM3HMPOBATH HAYYHO-TEXHUYECKYIO HH()OPMAIIHUIO,
CBSI3aHHYIO C XMMUYECKUMH METOIAMH PELICHHS
po0JieM, BOSHUKAIONIUX B MPOPECCHOHATBHON
JIeSTEILHOCTH

Bnanets

®  METOJaMH BBITIOJIHEHUS IEMEHTAPHBIX
71a60paTOPHBIX (PU3UKO-XUMHUIECKUX HCCIIET0BAHUM
B 00JTacTH MPOECCHOHATHLHON ESITETBHOCTH.

3HaTh:
®  aJICKBATHYIO HAYYHYIO KAPTHHY MUpPa Ha OCHOBE
(hyHIaMEHTAILHBIX TTOJIOKEHIH, 3aKOHOB ¥ METOIOB
(hM3MYECKUX HAYK;
e (yHmameHTanbHBIC (OCHOBHBIC) MOHSITHS, 3aKOHBI U
MOJICITH (PM3UKH MPUMEHHUTEIBHO K pa3ieiiaMm
«PENIATUBUCTCKAS MEXaHHUKAY, «MOJICKYJIIpHAs

SKCIIEPUMCHTAIILHOIO (u3uKa ¥ TEPMOJMHAMHKAY,
UCCIICI0BanNA NTPU ®  (OIEKTPUYECTBO U MArHETU3M).
peUICHUH VYMeTh:
NPO(ECCHOHATBHBIX ®  TPUMEHSTH 3aKOHBI (PM3HMKHU, H3YYEHHBIE B XO/IE
3a7ad4. JUCHUTUIAHBI, 17151 O0BACHEHUS (PH3HUCCKUX ABICHUIN
" BBIYMCIICHHUA (1)1/131/1‘ICCKI/IX BCJIIMYWH, OTHOCALINXCS
K pazjenaM JaHHOTO Kypca;
®  CaMOCTOSTEIBHO PaboTaTh C yUeOHOU U CIPaBOYHOMN
JUTEpaTypOH;
L4 AHAJIM3UPOBATH HAYTHO-TEXHUYCCKYIO I/IHq)OpMa[H/IIO,
CBSA3aHHYIO C q)I/BI/I‘{eCKI/IMI/I METOJaMH pCIICHUA
npohecCHOHANIBHBIX 3a/a4.
Bnaners (2eMOHCTPHUPOBATh HABBIKH U OIBIT ACSTEIBHOCTH):
e  HMHCTPYMEHTapueM Ul BHIYUCIEHUS QU3HIECKHUX
BEJIMYMH B U3y4aeMOii peJIMETHON 00J1acTH;
e  aHamM30M (U3NYECKUX SBJICHUI B TEXHUYECKHX
YCTPOMCTBAX U CUCTEMAX;
e  MeTonaMH (PU3MKO-MAaTEeMaTHYECKOIo
MOJIETMPOBAHUS B KOHKPETHOM NPEAMETHON
obnacTu.
1.5.®opma 00yuenust

OO0y4eHue 1Mo AUCHUIUIMHAM MOJIYJISI MOXKET OCYIIECTBIIATHCSA B OUHOM U 3a04HOM opmax.




2. COAEP) KAHUE U OBECIHEYEHHUE PEAJIMZALINU JUCHUIIJIMH MOAYJIA

2.1 JACHUIIVINHA Xumus

2.1.1. COAEPKAHHME JUCHHUII/INHBbI

" ICPpUOANYCCKAA
cucrema
. N.Menneneena

Kon
pa3nena Pasnex, Tema Conep:xanue
TeMbI ’ AUCHHILTAHBI
Pl Crtpoenue atoma CoBpeMeHHBIE  TPENICTABIICHUS 0 CTPOCHUHU

atoma. KBanTOBBle umciia. [1aBHOE KBaHTOBOE
YUCI0. DHEepreTuYeckue ypoBHu. OpOUTAIbEHOE
KBaHTOBOE YHUCIJIO. DHEPreTUYecKue IOypOBHHU.
DNeKTpOHHBIE OpOUTaNM. MarHuTHOE KBAHTOBOE YHCIIO.
Opuenranus opOutaneid B mnpoctpaHcTBe. CHMHOBOE
KBaHTOBOE YHUCIIO.

OnekTpoHHas KoHpurypauuss atomoB. [IpuHuMN
[Taynmu. OCHOBHBIE 3aKOHOMEPHOCTH pacHpeieieHus
JJIEKTPOHOB Ha YHEPreTUYECKUX YPOBHSX U MOTYyPOBHSIX.
[TpuHnMn HAaWMEHBIINX SHEPTUM. [IpaBuna
KneukoBckoro.  IlpaBuno  I'yama.  DneKTpOHHBIE
(bopMyJIBI aTOMOB.

[lepuonuueckuii 3aKOH M TEPUOAMYECKAs] CUCTEMa
XUMUYECKUX 2JIEMEHTOB

Hd.N.MenneneeBa. IlopsakoBwlidi HOMEp  3JIEMEHTA,

MIEPUO/IbI, TPYIIIBI JIEMEHTOB. DJIEKTPOHHAS CTPYKTypa

ATOMOB DJICMEHTOB MAJIbIX IMEPHOJIOB. 3aKOHOMEPHOCTH

3alOJIHEHUS JHEPreTHYeCKUX YPOBHEM W MOIypOBHEH

aTOMOB DJIEMEHTOB MaJIbIX TIEPHOJIOB. DJIEKTPOHHAS
CTPYKTYpa 3JIEMECHTOB 0O0IBIINX

TIEPHOJIOB. 3aKOHOMEPHOCTH

3aMOJIHEHUS SHEPreTHYECKUX YPOBHEH U IOIypOBHEH

ATOMOB 3JIEMEHTOB OOJIBIITUX IEPHOJOB. DJIECKTPOHHBIC

S—, p—, 0— u f— cemeiicTBa a1eMEHTOB.

CreneHb OKHUCICHUA aTOMOB 3JICMCHTOB B
COCOAUMHCHHUAX. Ilonmoxxenue 3JICMCHTOB B
HepnonnquKoﬁ CUCTEMC MW  BO3MOXKHBIC CTCIICHHU
OKMCIIEHMS. BrICIIME U HU3IIME CTEIICHU OKHMCIICHMUS.

Knaccudukanms HEOPraHNYECKUX
COEMHEHUN 10 COCTaBy M CBOMCTBaM. 3aBUCHUMOCTb
XMUMHUYECKUX CBOICTB OKCHJOB U THJIPOKCHIOB OT
HOJIOXKEHUS AN1eMeHTOB B [leproanueckoit cucreme.

Oxcunpl
HecoJieoOpasyromue u cojeoOpa3zyromue
(OCHOBHBIE, KHCJIOTHBIE u am(oTepHbIE).
CoOTBETCTBYIOIIME KM THAPOKCHIBl — OCHOBHBIE,
KUCIOoTHBIE, amdorepHble. Conu (cpenHue, KUCIble U
ocHOBHbIE). [Tonydyenue u xuMuyeckue CBOMCTBA.




P2

OO0111e 3aKOHOMEPHOCTH
XUMHYCCKHUX IIPOLECCCOB

OHepretuka  XuUMUYeCKUX  peakuuid.  OCHOBBI
XUMUYECKOM TepMOoaMHaMUKHU. lIpenMer u3ydenus
XUMUYEeCKON TepMoanHamMuku. [lonsaTus: cucrema, ¢asa.
M3onupoBaHHble, 3aKPBIThIE W OTKPBITHIE CHUCTEMBI.
Tepmomunamuyeckne (GyHkuuu. BHYTpeHHssE SHEpPrusl.
ITepBoe HA4aJIo TEPMOJUHAMUKH. OHTATBINS.
DK30TepPMUYECKHE U  SHIOTEPMHUECKHE  PEAKIUU.
Tepmoxumuueckue ypaBHeHus. CTaHIapTHBIE YCIOBUSI.
CranpmapTHbIC SHTAJIBMUN 00pa30BaHHUS BEIIECTB. 3aKOH
l'ecca u ero cumenctBug. OHTponusi Kak Mepa
HEYMOPAIOYCHHOCTU CHUCTeM. V3MeHeHue >HTPONuU B
X0JIe XUMUYECKUX peakuuid. DHeprus ['ub0ca. Dueprus
I'n66ca XUMHYECKOW peaKkIuu, OLICHKA
TEPMOJAMHAMUYECKON  BO3MOXKHOCTH  MPOXOXKICHUS
XUMHYECKON PEaKIHUU.

Xumunueckass  kuHetuka.  IIpenmer — m3ydyeHus
XUMHYECKON KMHETUKH. [ToHATHE CKOPOCTH XUMHUYECKOU
peakuuu. ['OMOT€HHBIE M TETEPOTEHHBIE CHUCTEMBI.
CKOpoCTh peakiMd B TOMOTEHHBIX W TETEPOTCHHBIX
cucreMax. @DaxkToppl, BIUAOIIHNE HA  CKOPOCTh
XUMHYECKUX  PEaKIHi. BnusiHue — koHLEHTparuu
pearupyromux BeIeCTB Ha CKOPOCTh XUMHYECKOU
peakuun. Kunertmueckume  ypaBHeHus.  KoHcTaHTa
CKOpocTH, €€ (UBUYECKUN CMBICI, 3aBUCUMOCTH OT
pasnmuuHbIX (GaKTOpPOB. 3aKOH JICUCTBYIOIIMX Macc.
3aBUCHMOCTh CKOPOCTM pEaKIMH OT TEeMIEpaTypBhl.
[IpaBuno Bant-I'odda. DHeprus akTuBaiuu, aKTUBHBIC
MOJIEKYJbl. BinsHMEe KaTaiM3aTOpoB Ha CKOpPOCTh
XUMHYECKUX PEAKIIUH.

HeoOpatumbie u oOpatumbie peakiuu. [loHsTHE
XUMHUYECKOTO paBHOBeCHs. PaBHOBECHBIE KOHIIEHTPALIUU
pEeareHToB. Koncranra paBHOBECHS. 3aKkoH
JEUCTBYIOIIMX MacC Il XMUMHUYECKOTO pPaBHOBECHS.
@akToppl, BIMAKIIME HA KOHCTAHTY pPABHOBECHS.
Ocobennoctu 3anucu Belpaxennit K. wu Ky, s
TOMOTE€HHBIX M TE€TEepOreHHbIx cucreMm. CMmenieHue
XuMuueckoro pasHosecus. [punuun Jle Ilarense.
BiussHue Temmneparypbl, KOHILIEHTPAalUW pPEareHTOB,
JIABJICHUS HAa COCTOSIHUE XUMHYECKOT0 paBHOBECHSI.
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PactBopsbl

Obmas XapaKTepUCTHKA pacTBOpOB.
Knaccudukanus pPacTBOpOB. Haceimennsre,
HEHACBHIIIEHHBIE W TICPECHIINICHHBIE  PACTBOPBI.
PactBopumocTs.  DHepreruyeckue  APQEKTHl  TpU
oOpa3oBanun pacTtBOpoB. [miparamust W TUAPATHI.
BnusiHue Temmeparypsl Ha pacTBOPHMOCTH BEILECTB B
Bosie. OCHOBHBIE CIOCOOBI BBIPAKEHUSI KOHIICHTPAIHH
pacTBOPOB.

PacTBOpBI HEAMEKTPOIUTOB. J]aBiIeHNE HACBHIIIEHHOTO
napa. 3akoH Payna. TemmnepaTypbl 3amep3aHus u

KHUIICHUS pacTBOpPOB. D0yIMOCKOINYEecKast U

KPHOCKOIINYECKad KOHCTAHThI, UX (1)I/ISI/I‘ICCKI/II\/'I CMBICIJI.
PactBops1 JJIEKTPOJIUTOB.

ONEeKTPOINTHYECKAs JUCCOLMALUSL. Crenenn

JUCCOIMAIINH, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (PAKTOPOB.
3akon  Payns  anms pacTBOpoOB  DIEKTPOJIUTOB.
TemrmepaTypsl 3aMep3aHusl U KHTIEHUS PacTBOPOB

3JIEKTPOJIUTOB. N3oToHnyeckmit
K02 PHUIMEHT, €ro CBs3b CO CTEMEHBIO JHUCCOIHAIUH.
CunpHple U cnabble AJIEKTPOJIUTHI, OCOOEHHOCTH HX
muccomuanun. KoHCTaHTa  OMCCOIMAnMM  CIIA0BIX
3JIEKTPOJUTOB. JlMccormanus coyiei, KUCI0T, OCHOBAaHUM
1 aM(OTEPHBIX THAPOKCHUJIOB.

Peakiiuu oOMeHa B pacTBOpax 3JEKTPOJIUTOB.
HNonnble ypaBHEHUST pEaKIUM.
Hucconmanusa  Boabl.  BomopoaHblii  mokaszaTenb.
I'maponus coneil. MonHoe mpon3BeieHrE BOIbI.
KoH1eHTpanys MOHOB BOJIOPOJa U THAPOKCHI-UOHOB B
HEUTPAJIbHOM, KUCIION U 1IEeT0YHOM cpene. Bogopoaubrit
nokasatenb pH, ero 3HadeHHs B pa3IMUHbBIX cpeax.

I'maponus  conen. Crenenp  ruaponusa, €€
3aBUCHUMOCTD OT Pa3JInYHBIX (DAKTOPOB.
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OKHUCIINTEIILHO-
BOCCTaHOBHUTEIIHHBIC TIPOIIECCHI

OCHOBHbIE TOHATUS — OKHCJICHHE, BOCCTAHOBJICHHUE,
OKHUCJIUTEID, BOCCTaHOBUTEb. OxucnurenbHO-
BOCCTAHOBUTEIBHBIE CBOWCTBA MPOCTBIX M CIIOKHBIX
BemiectB. CocTaBieHUE YpaBHEHHUM OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakui. MeToJ  3IEeKTPOHHO-
MOHHBIX MOJIYPEaKLIHiA.

OO6mass  xapakrtepuctuka MeTawioB. [lonoxenue
METAJUIOB B TMepuoaudeckoil cucreme. OcoOSHHOCTH
XUMHYECKUX CBOMCTB METAJIIOB.

OneKTpoaHble MNOTEHLUaNbl MeTauioB. M3mepenue

AJIEKTPOIHBIX MMOTEHIUAJIOB.
CrangapTHBIN BOJOPOAHBIN 3J€KTpOI. P ctanaapTHBIX
JJEKTPOAHBIX TOTEHLHUAIOB METAJUIOB. 3aBUCHUMOCTD
MOTEHIIMAJIOB OT Pa3IMYHBIX (AKTOPOB. YpaBHEHUE
Hepucra. Bnusinue cpespl Ha 3I€KTPOIHBIE TOTEHITHABI
metawioB. DJIC peakuun. XuUMHUYECKHE€ HWCTOYHUKH
TOKa. ['aIbBaHNYECKUE DIIEMEHTHI.

Koppo3zus METaJJIOB. XuMuyeckast u
AJIEKTPOXUMHUUECKAsT KOPPO3HUS.  DIEKTPOXUMHUYECKAs
KOppO3Husi c BOJIOPOJIHOM u KUCJIOPOJHOM

Jnenonspuzanuen.  B3ammopeicTBue  MeTaioOB €
KHCJIOTaMHU, I1eJiouaMu, BoJIol. Koppo3ust mpu KOHTaKTe
pa3HOPOJHBIX METAJUIOB. AHOJHBIA M  KaTOJHBIN
nporiecchl. OCHOBHBIE CIIOCOOBI 3AITUTHI METATUIECKUX
KOHCTPYKIIUM OT KOPPO3WH. MeTauIn4eCKue MOKPBITHS
AQHOJIHbIE U KaTOJHbIE. DJIEKTPOXUMHUYECKHE CIIOCOOBI
3aIUTHI — IPOTEKTOPHASL, KATOIHAS 3aIIUTA.

DIIEKTPOJIH3. YcerpoiictBo AIEKTPOJIU3EpA.
DJIEKTPOJIN3 PaCIIaBOB COJIEH. DJEKTPOJIU3 PACTBOPOB.

[TocnenoBatenbHOCT  3JEKTPOJIHBIX  MPOLIECCOB.
3akonbl Dapajnes. [IpumeHnenune 5eKTpoIn3a.

2.1.2. YYHEBHO-METOJUYECKOE 1 UTH®OPMAIIMOHHOE

OBECIIEYEHUE JUCHUIIJIMHBI Xumus

OcHoBHas1 uTEpaTypa

1.

bepexnoit A. Y. Xumus: yue6. mocoOue Ajsi CTYICHTOB BY30B, 00yJaIOIIMXCS IO TEXH.
HarpasieHusM U crienranbHocTsM / A. Y. bepexnoii, M. B. Pocun, JI. JI. Tomuna. - M.
Bricuras mkoga, 2005. - 191 ¢

I'munka H. JI. O6mast xumust: [yae6. mocodue mist Hexum. cretl. By3os] / H. JI. I'uHka. -
M.: KHOPYC, 2010. 746 c.

I'munka H. JI. OOmas xumust: yae6Huk u1st By30B / H. JI. I'munka. - M.: FOpaiit, 2011. 898 c.

Xaxanuna T. M. Heopranuueckas XuMust: yuaed. mocodue 1jst CTyJIeHTOB BY30B,
oOyuarornuxcst mo TexH. crenuansaocTsm / T. . Xaxanuna, H. I'. Hukutuna, B. 1.
I'pebenbkoBa. - Mocksa: HOpaiir, 2010. - 288 c.

By E. B. O6was xumust: yued.-meto. nocooue / E. B. Bymsik . - Cankr-IlerepOypr [u
ap.]: Jlans, 2011. 384 c.

[TaBnoB H. H. O0mast u Heoprannydeckas xumust: Yue0. mis By3oB / 5. A. Vraii. - CI16.[u
np|: Jlans, 2011. 527 c.




7. TlaBnoB H. H. O0mas u Heopranudeckas XuMusi: y4e0. JUIst TEXHOJI. M XHUM. -
TEXHOJI. HalpaBJICHUH oAroT. OakanaBpoB u maructpos / H. H. [TaBnos . -
Cankr-IlerepOypr ; Mocksa ; Kpacnonap: Jlans, 2011. 496 c.

JlonmoiHUuTEIbHAA JIUTEPATypa

1.

10.

11.

12.

13.

14.

15.

16.

I'enspman M. U. Xumust: Y4eOHUK 171 CTYJICGHTOB BY30B, 00YJarouxcs Mo TEXH.
crieransHoCTsIM M Hanpasiierusm / M. U. Tens¢man, B. I1. FOctpartos. - 3-¢ u3s., crep. -
CIIb. ; M. ; KpacHomap: Jlans, 2003. - 480 c.

AxmeroB H. C. O6mias u Heopranuueckas xumust: yueOHuk st By30B / H. C. AxmeToB. -
M.: Breicmag mkoia, 2009. 742 c.

AxmeroB H. C. O0uiast 1 HeopraHudeckasi XuMusi: YUeOHUK JUIsl CTYIEHTOB XUM.-

TeXHOJ. criermanbHocTel By30B / H. C. AxMeroB. - 5-¢ u3n., ucrp. - M.: Beiciiast
mkoia, 2003. - 743 c.

Axmero H. C. O6mias u Heopranuueckas xumust: yueOHuk mist By30B / H. C. AXmeToB. -
M.: Breicmag mkoia, 2005. 743 c.

AxmetoB H. C. O0mias n Heopranndeckast XuMusi: Y 4eOHHK [T CTYJACHTOB XHUM.-
TEXHOJIOT. crieipanbHocTel By30B / H.C. AxmeToB. - 4-¢ u31., ucnp. - M.: Beicmas
mkota, 2002. - 743 c.

I'munaka H. JI. O6ras xumust: [yae0. mocobue mst By3oB] / H. JI. 'muaka ; moa pexa. A. W.
Epmaxoga. - M3n. 30-e, uctp. - M.: Uarerpan-IIpecc, 2003. - 728 ¢

I'munka H. JI. O6ras xumust: [yae6. mocoowue] / H. JI. Timunka. - 30-e u3a. - Mockea:
KHOPYC, 2009. - 752 c.

I'munaka H. JI. O6ras xumust: [yae6. mocobue ms By3oB] / H. JI. I'muuka | mox pexa. A. W.
Epmakoga. - M3a. 30-e, ucnp. - Mocksa: Marerpan-IIpecc, 2009. - 728 c.

I'munaka H. JI. O6ras xumust: [yae6. mocobue ms By3oB] / H. JI. I'muuka | moa pea. A. W.
Epmakoga. - M3a. 30-e, ucnip. - M.: Unarerpan-Ilpecc, 2005. - 728 c.

I'munka H. JI. O6ras xumust: Yue6. mocooue st By30B / H. JI. I'munka. - M.: UaTerpat-
IIpecc, 2002. 728 c.

Anexcamus FO. B. O6rmias xumust: yae6. mocobwue / FO. B. Anekcarmn, Y. E. Ilnak. -
Mocksa: amkos u K°, 2009. - 256 ¢

Koposun H. B. O6mast xumust: YueOuuk st By30B / H.B. Koposun. - 3-e uzn., ucrp. - M.:
Beicmias mikoma, 2002. - 558 c.: un.; 21 cm. - bubnmuorp.: c.

[TaBnos H. H. O61ast u Heopranmyeckasi XuMusi: y4e0. Il CTY/ICHTOB BY30B,
00y4aroIMXxcs 10 HANpaBJIeHUsIM MOATOT. 6akanaBpoB 1 MaructpoB "Tlomurpadus”,
"Mertamnyprus", "TexHonorus u3enui TEKCTUI. U JETKOW poM-cTu",
"MarepuanoBeeHUEe U TEXHOJIOTUSI HOBBIX MarepuasioB", "TeXHOJIOrus IPOAYKTOB
nurtanus”, "3amura okpyxaromiei cpeapl” / H. H. IaBios. - 2-e 3., nepepad. u
no1t. - M.: Jlpoda, 2002. - 448 c.

Baparysuna B. B. O0mias u Heopranuueckast Xumust: yue0. nocooue / B. B. Baparysuna, U.
B. Boromornoga, E. B. ®enopenxko. - M.: PUOP, 2006. - 272 c.

Vrait 5. A. OGuias u HeopraHudeckast XUMus: Yued. nocooue st By3oB / S1. A. Vraii. -
M.: Beicmas mkona, 2002, 527 c.

Heopranndeckast Xumust: ya9eOHUK JUTs CTYJICHTOB By30B, OOYYarOIIUXCSI TTO HAMPABJICHHIO
510500 "Xumus" u cnenpanbHocTd 011000 "Xumus" : B 3 T. T. 3, ku. 2 Xumus
nepexoHbIX AeMeHToB / [A. A. JIpo3mnoB u ap.] / nox pen. FO. 1. TperbsikoBa. - Mocksa:
Axanemus, 2007. - 400 c.



MeTtoanuyeckue pa3padoTKku

1. T'abnymmun A.H., Ileuepckux E.I'., Hukutuna E.B. Xumus: yuebnoe nocobue/ A.H.
la6aymmun, E.T'. Tleuepckux, E.B. Hukutuna. ExarepunOypr: Yp®@V, 2013 — 70 c.

2. Tlantroxmaa M.U., Hesommnra O.A., Hukonenko E.A., baGymkuna JIL.M. Oo6mias
XUMUs: y4eOHO- metoamdeckoe nmocodue/ M.M.Ilantioxuna, O.A. HeBommna, E.A.
Huxonenko, JI.M. babymkuna ExatepunOypr: Yp®@V, 2013 — 92 c.

3. Ackaposa JI.X. Xumus: yaeobnoe nocooue/ JI.X. Ackaposa Exarepunoypr: Yp®V, 2013 — 80

C.

4. Huxonenko E.A., Konecankoa M.IL, llonmept H.B. Xumus: yaeOHO-MeTomu9eckoe iocoone/
E.A. Huxonenko, M.I1. Konecankosa, H.B. Illonmepr Exarepunoypr: Yp®@V, 2013 — 108 c.

5. BaiitHep B.B. Xumus: yaebHoe nmocodbue/ B.B. Baiitaep ExarepunOypr: Yp®V, 2013 — 92

c. Huxonenxko E.A., Konecaukosa MLI1., [lommept H.B. Xumus: yuebnoe nocodue/ E.A.

Hukonenko,M.I1. Konecuukosa, H.B. lllonmept Exarepunoypr: Yp®V, 2010 — 125 c.

6. Huxonenko E.A., Baiithep B.B. . Xumus: yue6noe nocoomne/ E.A. Hukonenko,
B.B. Baiitaep ExatepunOypr: Yp®VY, 2008 — 83 c.

IIporpammMHoe obecnieyeHue

«He UCNONb3YIOMCA)

ba3bl AAHHbIX, I/IH(l)OpMaIII/IOHHO-CHpaBO‘IHbIe H IMMOUCKOBbIC CUCTEMBbI

«He UCNONb3YIOMCA)

JJIeKTPOHHBbIE 00pa3oBaTe/ibHbIE PeCypPChl

AnTpomnona

O.A.,

Baiitnep B.B., Ileuepckux

J.  Xumus

obpasoBatenbHbIX pecypcoB YpdY http://study.urfu.ru/

Matepuansi s jgun ¢ OB3

Becy xontentr DOBC mpexacraBieH B Buue (aidios

nmopTraia SJICKTPOHHBIX

CIICHHUAJIBHOTO (bOpMaTa JJIA

BOCIIPOU3BEACHHA CHHTE3AaTOPOM PE€UH, a TAKKEC B TCCTOBOM BHUAC, IMPUIOAHOM JJIA ITPOUYTCHHUA C

HCIIOJIB30BAHHUECM 3KpaHHOI7I JIYIIBI 1 HaCTpOﬁKOﬁ KOHTPAaCTHOCTH.

2.1.3 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
JAUCHUITINHBI Xumusa

Caenennst 00 OCHAIICHHOCTH JHCHUIIHHBI CIIEUATH3UPOBAHHBIM H
J1a00paTOPHBIM 000PYAOBAHUEM

Ne Buasl OcHaleHHOCTD creuaabHbIX noMelenuii 1 | IlepedyeHsb JTM1IEeH3NOHHOIO POrPAMMHOI0
n/n 3AHATHH MOMeLIeHUI JJI15l CAMOCTOATEIBHOH padoThI o0ecreYyeHus.
PeKkBU3MTHI MOATBEPKIAIONIETO0 JOKYMEHTA
1 Jlexyuonnvle u YuebGHast ayniuTopus Ha 24 pabouux mMecta "Onepanuonnas cucrema Windows 7 — koprnopaTHBHas
e | o sanpors | By obgl e s 0

U TIPOMEKyTOYHOI aTTeCTAIUH.

VYuebHast meOenb Ha 24 paboynx MecT.

Pabouee mecTo npenogasarens (CTOM, CTYI).
Kommnerorep LINKHome 312 -16 m.

Mouutop AOC 21.5” E2270SWDN(/01) SmsDVI
1920x1080-16 mT.

WurtepaktuBHas nocka PolyVision eno 2610A.
TIpoekrop. Epson EH-TW610

MOV nazeproe. Kyocera ECOSYSM2835dw
Jlocka yueOHast MeIoBasi.

MS Office 2013 — kopmopaTHBHAsI JIHIEH3HSI, CPOK
nelicTBus — 0/c.

Mozilla Firefox — ceoGoanoe I10;

7-Zip — cBoGomuoe I10;

Adobe Reader XI — cso6oxnoe I10;

Nitro Pro 8;

StarBoard Software 9.4;

Microsoft Project mpodeccnonansusiii;

LiteManager Pro — Server: IUT; ; Komnac - 3D, Bepcust
15 - muuensus Y1[-14-00124 or 04.06.2014 -6eccpouHo;
SolidWorks Education Edition (SWEE) ¢
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http://study.urfu.ru/view/Person_Info.aspx?PersonId=55
http://study.urfu.ru/view/Person_Info.aspx?PersonId=2122
http://study.urfu.ru/view/Person_Info.aspx?PersonId=1273
http://study.urfu.ru/

Jlocka yuebHast pacrnaniHas. MarepaktuBHas qocka Classic
Solution Dual Touch V 102.

Kommyrartop D-Link DES-1212D/E.

Kommsrotep BenQ b/B.

Kommsrorep Celeron D346. Kommsrorep DTHJ Neos 260-8
w. Kommrorep I-T-S Freedom-3 wr. Komnsrorep i5-3470.
Kommnsrorep i5-3471. Komnstorep i5-3472. Komnsrorep
Intel Pentlum Dual Core 3.00.-3 mr. Konaurmmonep LG LS-
K 1260HL.

Konmumuonep LG LS-K 1860HL. Kongumuonep LG LS-K
2460HL. ITpunTep (ckaunep, konup) Laser Jet M1005 MFP.
[Tpuntep Epson R-300.

nononHUTeNbHBIM MoyieM SWE-PDM - nunensus Ne
L010413-80M ot 13.02.2014;

PTC Mathcad Education - University Edition
norosop 43-12 199-2013 or 23.04.2013; Matlab R2015a
+ Simulink ot 31.07.2014; Qform 2D/3Dx32 - nuueH3us
Ne 34-2012-KB ot 06.03.12; Visual Studio norosop 43-
12/1670-2017 or 01.12.2017; Autodesk AutoCAD16 -
OecrutatHast oOpa3oBarelbHast JIUIEH3Us Ha 3 roja.

Jlabopamopmwi
e 3ansmust

YyeOHnas saboparopusi

Mukpockon Meramiorpadudecknit MUM ps-220- 2 mr.
CraHOK HONHPOBaNbHBI HanmonbHblil CITH-1

IIpecc runpasnuueckuii I[I'TIp

CraHOK IPOKaTHBbIH

IIpeccer Bpunems (tBepromepst) TII-2

Poksenn (tBepnomep) TK-2M

Cyneppokset (tBepromep) TKC-1

CTraHOK HaX/1auHbIH

Jlocka MapkepHas

IMeus mydensnas [IM-1,0-7

IMeus Tpy6uaras I1T-1,2-20

IMeus Tpy6uaras I1T-1,2-40

JIabopaTOpHBIE CTONBI C KEPAMUYECKHM MOKPBITHEM -8 IIT.
[Taptel yueOHble -8 mIT.
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2.2 JACHUIIJINHA JlonoJHUTeIbHbIE IVIaBbl (PU3UKHU

2.2.1. COAEPKAHHME JUCHUII/INHBI

Kox
pasnaeda,
TeMbI

Paznen, Tema
JTUCIHHUIIINHEI

Conep:xanue

Pengarusucrckas
MeXaHHUKa

Kunematnka  cneuuajJbHON  TeOpMH  OTHOCUTEJIbHOCTH:
IlocTynaTel Te€OpUM OTHOCUTEIBHOCTHM M WX OKCICPUMEHTAIBHOE
obocHoBanue. [IpeoOpazopanus Jlopenna. Kunemarudeckue 3¢ hexTs
TEOPUU OTHOCHUTEIBHOCTH: OTHOCHUTEIHHOCTH OJHOBPEMEHHOCTH,
OTHOCHUTEIHHOCTh MTPOMEXYTKOB BPEMEHH, OTHOCUTEIHHOCTD JIJTHH.

CiioykeHHE CKOPOCTeH M IpeoOpa3oBaHHME YCKOPEHUH B TEOPUHU
OTHOCHUTEIHHOCTH.

PeasitTuBucTCKaA  auHaAMMKa:  PeldATUBUCTCKUMNA — HUMITYJIbC.
OCHOBHOI 3aKOH PENSATUBUCTCKON IWHAMUKHA MaTepUaIbHOW TOUKH.
CBsI3b CHJIBI U YCKOPEHHUS B TEOPUU OTHOCUTEIBHOCTH

Kunerndeckast >Heprus peISTUBUCTCKON YacCTHIBL. DHEPIHs
mokosi. IlomHass sHEprHUsi YacTHUIBl. B3amMOCBsI3p MAacChl M DHEPTHH..
CBs13b MEXIy DHEPTHEH U UMITYJIBCOM PEISITUBACTCKON YaCTHITHL.
IIpeobpazoBanust JlopeHtia A1 UMITYJIbCA W SHEPTHUH.

Monexynsipaast Qpu3mKa u
TEPMOITHAMUKA

MoauTponuyeckne mpomecchl: AJMa0aTUYECKH  IMpoIecc.
VYpaBuenus Ilyaccona. Ilokazatens ammabatel. PabGora raza mpu
aanabatuveckoM mporecce. [loaurponuueckue mporeccsl. Y paBHEHHE
MOJIUTPOITHYECKOTO Tporiecca. [loka3arens NoIUTPOIIbL.

OcHoBbI (pu3nyeckoil kKuHeTuku: CpeHee YrucIo CTOIKHOBCHHM.
Cpennsis ayuHa cBoOoaHOrO podera u 3hHEKTUBHBIN JHaMeTp
MOJIEKYJI, CBSI3b MEXIy HUMHU. Bakyym.

SIBneHns mepeHoca B TEPMOAWHAMHUYECKH HEPaBHOBECHBIX
cucrtemax. OmnbITHBIE 3aKOHBI TUQPQGY3UH, TEIUIONPOBOIHOCTH H
BHYTPEHHETO TPEHUSI.

MonekynspHO-KMHETHYECKasl TEOPHs SIBJICHUI MepeHoca.
Huddysus B razax. Ypapaenue ®uka. Kooppuument nquddysum.
TemmonpoBogHOCTh  Ta30B. YpaBHeHne @Dyppe. Koaddumment
TEIIONPOBOTHOCTH.

Ilepenoc nMmynbca B ra3ax. Y paBHEHHUE IIEPEHOCA UMITYJIbCA.
KoaddurmenT BsazkocTy.

Ompeneneane 3(PGEeKTHBHOrO AWamMerpa W JIHHBI  CBOOOTHOIO
mpoOera Ha OCHOBE JKCHEPUMEHTANBHBIX HWCCIEAOBAHUHN SIBICHUI
repeHoca.

PeasibHble rasbl: MEXMONEKYISIpHbIE CHJIBl B3aHMMOJACKUCTBUSL.
[ToTreHnan MeXMONEKYISIPHOTO B3aMMOACHCTBUS M €ro HEKOTOpHIE
Monenu (Moaenb TBepAbIXx cdep, moreHnuan Jleanapaa — JDkoHca).
OKCIIeprUMEeHTAIbHBIE H30TEPMBI PEATEHOTO Ta3a.

VYpaBuenue  Ban-nep-Baanbca.  TeopeTuueckue  M30TEPMBI
pealbHBIX  TazoB  (M3oTepMmbl  BaHu-mep-Baameca). CpaBHeHue
TEOPETHUECKUX U IKCIIEPUMEHTAIILHBIX H30TEPM PeajIbHBIX Ta30B.

Kputnueckoe  cocrosHme  peambHOoro  rasza.  Ilapamerpsr
KPUTHYECKOT0 cocTosHUS. Da3oBbie AuarpaMMel.

BryTtpennss sneprus peansHoro rasza. Oddexr xoynsa-Tomcona.
Cxmxenne razos. aszoBble mepexonsl. YpaHeHue KiamelipoHa-
Knaysnyca. PaBHOoBecHe ®HUIKOCTH U HACBHIILIEHHOTO Tapa.

DNEeKTPUUECTBO U
MarHeTu3M

3ﬂeKTpl/l‘leCKoe moJji¢ B BelIeCTBE: HOH}IpHLIe U HCHOJISIPHBIC
MOJICKYJIBI. HOJ’IS[pI/ByeMOCTL MOJICKYII. HOJ’IHpI/ISaHI/IH JAUIJICKTPHUKOB.
I[I/IHOJ'IB B OAHOPOAHOM H HCOAHOPOAHOM JSJICKTPUYCCKOM IIOJIC.
HOJ'IHpI/IBOBaHHOCTB BCIICCTBA. III/IBHGKTPI/I"ICCK&FI BOCIIPUHUMYUBOCTDH
Cpcabl. CBs13b MOJIAPU30BAHHOCTU C INOBCPXHOCTHBIMU H 00BEMHBIMHU
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CBSI3AHHBIMH  3apsiaMH. OJICKTPUYECKOE TMOJNe B  JHIJICKTPHKE.
JIMAJICKTPUYECKasl MPOHUIAEMOCTh cpeibl. CBs3b HANIEKTPHYESCKON
NPOHUIIAEMOCTH H  JUAJICKTPUYCCKOH BOCIPHUUMYUBOCTH  CpPEIbI.
Pabora 311eKTpoCcTaTHYECKOro OIS IPH MOJISIPU3AIMI JUIJICKTPHKA.
Wunyknust  snektpocratudeckoro mnoms.  Teopema [Taycca s
VHIYKIMA TOMS. DJIEKTPOCTaTHYECKOE TMOJIe Ha TpaHMIE pas3zerna
JIMJICKTPHUKOB.

Cerneroanektpuku. [1be303¢h¢exT.

DJleKTpUYecKoe ToJie W NPOBOAHHKHM:  DJICKTpH3ALHUs
IPOBOJIHUKOB. PaBHOBecHe 3apsiJOB Ha MPOBOAHUKE. DICKTPUUCCKOE
HoJIe  3apsDKEHHOrO INPOBOJHMKA. PacmpeneneHue 3apsijoB IO

IIOBEPXHOCTU IIPOBOJHUKA. Nonnsiii MHKPOCKOII. Meron
M300pakeHUH TpU pacyeTe ICKTPUICCKUX TOJICH.
MarauTHOe mosie B BemecTBe: [ummoresa  Awmmepa.

HamarunuenHocts.  MarHutHas  BOCIPUUMYMBOCTB.  WHIyKIus
MarHATHOTO TIOJSl B BellecTBE. MarHuTHas NMPOHHULIAEMOCTH CPEIbI.
OpOuTanbHbIf MAarHUTHBIA W MEXaHMYECKH MOMEHTHI JJIEKTPOHA B
atome. OmnbITel OiHINTelHA ¥ Ae ['aa3a. COMHOBBIE MAarHHTHBIE
MOMEHTBHI.

OMmupudeckas Kiaccu(uKalusg MarHeTHKOB IO HMX CBOMCTBaM:
JMaMarHeTHKH, IapaMarHeTuku u (eppomarHetuku. OpOuTaIbHBIN
Iuamaraern3sM. MarautoMexanndeckue apieHus. [lapamarnernsm.

Oeppomarnern3m.  CrimHOBasi — mpupoza  (heppoMarHeTusma.
Homensr. Tucrepesnc. Touka Kropu.  AHTH(EppOMarHeTHKH.
DeppuThl.

Oddexr Xomra.

DJIeKTPOMarHuTHOe ToJje:  YpaBHeHus Makceemna Ui
JJIEKTPOMAarHUTHOI'O MOJsI B HHTErpajpHoN U auddepeHunasbHON
¢dopme. MatepuanbHple ypaBHEHHS. EQMHCTBO M OTHOCHTETBHOCTH
3JEKTPUIECKOr0 ¥ MATHUTHOTO MTOJIEH.

DJIEKTPONIPOBOJHOCTH NPOBOAHHKOB U MOJIYIIPOBOJHHUKOB:
Kitaccuueckast TEOpHs 2JEKTPONPOBOAHOCTH.

OO000ITIeCTBIICHHE DJIEKTPOHOB B KpHUCTaUIe. DHEPTETHYECKHE
30Hbl. [lpunnun  Ilaynu.  PacnpenmeneHwe — 3JIEKTPOHOB IO
JHEpreTUYeCKUM 30HaM. BaneHTHas 30Ha, 30Ha MPOBOAWMOCTH, 30HA
3alpellieHHbIX ~ JHepruil. OHeprus  akTuBauuu. lIpoBogHMKH,
JIUDIIEKTPUKH, MTOITYITPOBOJAHUKH.

Meransl. DeKTpOIPOBOIHOCTh METAJUIOB U €€ TeMIIepaTypHast
3aBUCUMOCTb. CBEpXNPOBOOUMOCTh. MacHnumHule ceoticmea

C8ePXNPOBOOHUKOB.
[MomynpoBoxgnuku.  Hocurenmn Toka B MOJYNPOBOAHUKAX
(3MeKTpOHBI MIPOBOAUMOCTH u TIBIPKH). CobcTBeHHBIE

MOYNIPOBOAHUKK. TeMmeparypHass 3aBHCHMOCTh  HPOBOJHMOCTH
COOCTBEHHBIX TOIYIPOBOTHUKOB. TepMUCTOPEL.

IIpumecHple  momynpoBOAHMKU.  JlOHOpRI W AKUENTOpPHI.
DONeKTpoHHBIN (1-) U OBIPOYHBIA (p-) MOMYnpOBOAHUKH. OCHOBHEIE H
HE OCHOBHBIE HOCHUTEIM TOKa. TemmeparypHas 3aBUCHMOCTb
HPOBOJMMOCTH MPUMECHBIX TTOIYIIPOBOJHUKOB.

KoHTakTHBIE  sBIEHMS B TIONYNpPOBOAHMKaX.  KoHTakT
JJIEKTPOHHOT'O M JIBIPOYHOT'O TIONYIPOBOIHHUKOB (p-1 MEPEXOR) U €ro
BOJIbT-aMIIEpHAsl XapakTepUCTUKa. [loIyrnpoBOAHUKOBBIE IHOABI W
tpuoabl.  DorodneKTpHYeCKue  SBICHHS B ITONYIPOBOJHHKAX:
(dhoronpoBomuMOCTh, BHYTpeHHUH Qorodddekr, ¢oroddhdexkr B
3aIMPAIOLIEM CIIOE.
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2.2.2. YYEBHO-METO/JNYECKOE U HTH®OPMAILIMOHHOE
OBECIIEYEHUE JUCHHUIIJIMHBI fononHutenbHble rnaBbl pUMKM

OcHoBHasi JInTEepaTypa

1. Bamumes M.I'. ®uswika : yuedHoe mocodre / M.I'. Banuiiies, A.A. TTos3uep. — CI16: M3a-Bo Jlans, 2010. — 576¢.
2. Casenber U.B. Kypc obriieit pusuku: yaebroe mocodue : B 5 4. U. 5/ U1.B. Casenbes. — CI16 : M3a-8o Jlawsb ,
2011. —352c.
3. Bombkenrretin B.C. Coophuk 3a1a4 1o obiiemy kypey ¢usuku / B.C. Bonbkentreitn. — M. : Hayxka,
2008- 2010.

JonosHuTEABHAS JJUTEPATYpPa

Hetnad A.A. Kype dusuxu / A.A. Jletnad, .M. SBopckwuii. — M : Beicias mikosta, 2005-2007.
Nenmer A.J]. ®usuka: yaeonoe nocooue/ A.Jl. isnwes. — CI16: M3n-o Jlams, 2009. — 672c.

3. UeproB A.I'. 3agaunuk mo ¢usuke / A.I'. UepTtos, A.A. BopoObeB. — M. : Bricmras mkosa, 2006.

.

MeTtoauveckue pa3padoTku

1. Jlémun B.B. 3akoHbI MEXaHUKH M MOJIEKYJISIPHON (PU3MKU B (PU3MUECKOM dKCIIEPUMEHTE | ydeOHOe TTocodue
/ B.b. JIémumn, FO.I'. Kaprios, B.I1. JTepuenko, A.A. TTos3uep, A.B. Cremanenxo, A.H. ®uraHoBnd. —
ExarepunOypr.

1 YpdYV, 2013. - 161c.

2. Kapros FO.I'. DnektpruectBo U MarHeTusm : yaeonoe mocodue / FO.I'. Kaprios, A.H.
®duanorry, A.A. [Tos3uep. — ExarepunOypr. : Yp®Y, 2013. - 165c.

3. Masmues JLT'. Mexanuka: yuedbHoe mocooue / JLI'. Manbiies, K.A. HIymuxuna, A.B. Menkux, A.A.
Iosuep. ExarepunOypr : YpdV, 2013. — 113 c.

4. @unanord A.H. BupryansHeiii Gpusimdeckunii sKcriepuMenT ; yaedHoe mocodue / A. H. dumanosny,
A. A. ITos3uep. — ExatepunOypr. : M3a-8o Ypai. yH-ta, 2013. — 270 c. TPId HMC.

5. Amngpeesa A.I'. MonekynspHas dusnka ; yaebnoe mocobue / A.I'. Aunpeera, E.A. Bopucosa, FO.T.
Kaprmos, B.I1. Jlesuenko, A.A. Ilo3uep, @.A.Cunopenxo, A.H. ®unanosud. - Exarepunoypr. :YpdY,
2011. - 234c.

6. Kapmos I0.I". Dnekrpomardernsm : yuebHoe mocodue/ FO.I'. Kaprios, B.B. Jlobanos, A.A. IToB3Hep. -
ExarepunOypr. : Yp®@V, 2011. - 174c.

7. BomnkoB A.I'. ®uspika: MexaHNKa U 2JIEMEHTHI CHEaTbHOW TEOPUH OTHOCUTENFHOCTH: yaeOHOe
nocobue: / A.I'Bonkos, K. A. llymuxuna. Ekarepunoypr: Yp®V, 2010. 157 c.

8. Cupopenko ®@.A. Ouznka. Ousrdeckrie 0CHOBBI MONEKYIISIPHOW (PU3UKH M TEPMOTMHAMUKH
yuebroe mocooue / d.A.Cunoperko, T.U. [Mamyrmna, 3.A. Mictomuna. - Exatepunoypr. : YpdY,
2010. - 109c.

1.1.IIporpammHoOe o0ecnieyeHue
1. Cranpaprasie nporpamMubie maketsl: MathCAD, MathLab, LabView.
2. CoOcTBeHHBIC Pa3pabOTKH Kadeaphl.
Hcnons3ytotes pazpadorannbie Ha kadenpe dpusmku B cpene NI LabVIEW komrmibioTepHble
MPOrPaMMBbI JUIsl BUPTYaIbHBIX TPEHAKEPOB.

Marepuais! qis Jun ¢ OB3
Becy xontent OBC mpeacraBneH B Buje (aiiioB cnenmanbHoro (Qopmara i
BOCIIPOU3BE/ICHHUS] CHUHTE3aTOPOM pEeYH, a TaKkKe B TECTOBOM BHJIE, MPUTOJHOM JUIs MPOYTEHHS C
HCIOJIb30BAHUEM SKPAHHOM JIyIbl U HACTPONKOW KOHTPACTHOCTH.

ba3bl JAHHbIX, I/IH(l)OpMaHHOHHO'CHpaBO‘IHLIe N IMOUCKOBbBIC CUCTEMbI
- OenepanbHbiil mopran «Poccuiickoe oopaszoanue» (http://ww. edu.ru),
- 30HaJIbHAs Hay4yHas Oubanoreka YpdY » (http://mww. lib.urfu.ru),
- mouckoBag cucrema Aunexc (http://mwww.yandex.ru),
- mouckoBas cucrema Google (http://www.google.com),
- Hatmonaneneiii Otkpertenii Yausepceuret «atynm» (http://www.intuit.ru/).
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DJIEeKTPOHHbIE 00pa3oBaTe/bHbIEe PeCypChl

1. BamumeB M.I". Koncnekt nekuuii mo ¢usuke : yuednoe nocooue / M.I'. Banues, A.A. [ToB3uep. — -
ExarepunoOypr: [OY BIIO YI'TY-VYIIN, 2009. - Pexxum nocrymna:

http://study.urfu.ru/Aid/ViewMeta/8872.

2.2.3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCIHHUITJIMHBI JononHutenbHble rnaBbl GUIUKK

CBeieHHs1 00 OCHAIEHHOCTH TUCHUILUIMHBI CHIENUATH3NPOBAHHBIM U
J1a00paTOPHBIM 060PYI0BAHHEM

Ne Buasbl 3ansiTuii OCHAILIEHHOCTD CNEeNUAJIBLHBIX IIOMelleHui U IlepeueHb JMLIEH3UOHHOTO
n/n MOMelleHUI VIS CaMOCTOSITEeJIbHOI padoThI NMPOrpaMMHOro odecrneyeHus.
PexkBH3HTBI MOATBEPKIAIOIICTO
AOKYMEHTA
1 | JIekimmoHHbIE U Yuebnasa mebenv na 24 pabouux mecm. Onepayuonnas cucmema
MPaKTUYECKUE Pabouee mecmo npenooasamens (cmon, | Windows 7 — kopnopamuenas
3aHATHUS cmyin). JUYeH3us, Cpox oeticmsusi - 6/c;
Komnwvromep LINKHome 312 -16 w. bpaysep Google Chrome —
Monumop AOC 21.5” E2270SWDN(/01) | ceoboonoe I10;
5msDVI 1920x1080-76 wm. MS Office 2013 —
Humepaxmuenas oocka PolyVision eno | kopnopamugHas 1uyeH3us, cpoxk
2610A. Oeticmausl — o/c.
Ipoexmop. Epson EH-TW610 Mozilla Firefox — ceoboonoe I10;
MDY nazepnoe. Kyocera 7-Zip — céob00noe I10;
ECOSYSM2835dw Adobe Reader XI — céo600n0e
Jlocka yuebnas menosasl. 110;
Jlocka yuebnas pacnawnasl. Nitro Pro 8;
Hnmepaxmuenas oocka Classic Solution | StarBoard Software 9.4;
Dual Touch V 102. Microsoft Project
Kommymamop D-Link DES-1212D/E. npogheccuonanvubllL;
Komnvromep BenQ b/B. LiteManager Pro — Server: JIUT;
Komnvromep Celeron D346. ; Komnac - 3D, eepcus 15 -
Komnwvromep DTHJ Neos 260-8 wm. auyenzusn 91]-14-00124 om
Komniomep 1-T-S Freedom-3 wm. 04.06.2014 -6eccpouno,
Komnwvromep i5-3470. Komnwvromep i5- SolidWorks Education Edition
3471. Komnviomep i5-3472. Komnviomep | PTC Mathcad Education -
Intel Pentlum Dual Core 3.00.-3 wm. University Edition oocosop 43-12
Konouyuonep LG LS-K 1260HL. 199-2013 om 23.04.2013; Matlab
Konouyuonep LG LS-K 1860HL. R2015a + Simulink om
Konouyuonep LG LS-K 2460HL. 31.07.2014; Qform 2D/3Dx32 -
Ilpunmep (ckanep, konup) Laser Jet auyensus Ne 34-2012-KB om
M1005 MFP. IIpunmep Epson R-300. 06.03.12; Visual Studio 0ozoeop
(SWEE) ¢ oononHumenbHulM MOOYem 43-12/1670-2017 om 01.12.2017;
SWE-PDM - nuyenszus Ne L010413-80M | Autodesk AutoCAD16 -
om 13.02.2014; becniamuas obpaszosamenbHas
2 | JlabopaTopHble Buptyanensie 1abopatopuuy, Jauyensus Ha 3 200a.
3aHATUS BeInonHsiemble Ha [1K, ananornynsie

Ha60paTOpHLIM pa60TaM IIOJIHOT'O ITMKJIa
(I)I/I3I/I‘-ICCKOFO IIPpaKTUKyMa.
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