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1. Ilesin ocBOeHUSI AUCHHUIIIMHBI

Ilenun ocBoeHust AUCHUILINHBI «DU3MUECKOE METAJUIOBEIEHHE»: HAYYNUTh, HA OCHOBE BBIPAOOTKH
TEOPETUYECKUX TPEJCTABICHUH, aHATU3UPOBaTh W IPOTHO3UPOBATH 3aBHCUMOCTH (PU3UUECKUX
CBOWCTB METAJUIOB U CILIaBOB OT MUKPOCTPYKTYpPBI, COCTaBa, INIOTHOCTH A€()EeKTOB KPUCTAIINYECKOI
PELIETKH, MOJIOKEHHSI B MEPHOANYECKON TaliuIle JIEMEHTOB, (Pa30BOT0 COCTOSIHHSI U TEMIIEPATypPHI;
Hay4YMThb HCIIOJIb30BaTh METOJbl (U3NYECKOIO aHalM3a I pEILICHUs 3a]ad MEeTaJUIOBEACHUS U
(GU3UKN METaJUIOB; O3HAKOMUTH C NpPUHIUNAMU (POpMUPOBaHHS OCOOBIX (M3NYECKUX CBOWCTB B

CIlJiIaBax.

CTyI[eHT AOJDKCH MO3HAKOMHUTBLCA C HCKOTOPBIMHU METOAAMU, INMPHUMCHACMBIMH K OIIMCAHUIO

HaOMromaeMbpIx  (U3MYECKUX SBICHUH W TPUOOpPECTH HABBIKH

CaMOCTOATCIIBHBIX  HAYYHBIX

UCCJIEIOBaHMM, BKIIIOYask (POpMUPOBAHKME HABBIKOB U3yUEHUs HAYYHOU (PU3MUECKOi TUTepaTypshl.

Ne Kon HaunmenoBanue o0nactu npoheccnoHaIbHOM e TeTbHOCTH.
n/n | npodeccuonansHoro | HammeHoBaHMe npogeccHoHaIbHOTO CTaHAapTa
CTaHaapra

01 O6pa3oBaHKE U HayKa

1. 01.001

IMpodeccnonanshslii cranaapt «Ilenaror (megarorndeckas JeITENLHOCTD B cepe
JOIIKOJIbHOTO, HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEAHETO OOIIETO
00pa3oBaHus) (BOCIHUTATENb, YIUTEIb)», YTBEPKACHHBIN NpruKazoM MUHNCTEpCTBA
TpyZAa U conmaibHO 3anmThl Poccutickoit @enepartun ot 18 oktsaopst 2013 . Ne
544Hu(3apeructpupoBad MuHICTEpCTBOM FocTHINU Poccuiickoit denepannu 6
nexabpst 2013 r., peructpammonsstit Ne30550), ¢ n3aMeHeHHEM, BHECEHHBIM
IpuKa3oM MuHHCTEpCTBa Tpyla U couuanbHoN 3amuTtel PO ot 5 aBrycra
2016r.Ne4221 (3apeructpupoBad MunuctepctsoM octurmu PO 23 asrycra2016r.,
peructparioHHbIi Ne 43326 )

2. 01.003

IpodeccronanbHblil cTanmapt «[legaror qOMOJHUTEIBHOTO 00Pa30BaHUS ETCH U
B3POCIBIX», YTBEPKIEHHBIN IPUKa30M MUHUCTEPCTBA TPYAA U COLIMAIILHOM 3aIUThI
P® ot 5 mas 2018r. Ne 298H (3apeructpupoBad MuHHUCTEPCTBOM rocTuiuu PO 28
aprycra 2018r., peructpaunonssii Ne 52016

dopmupyemble TUCHUIUTMHON 3HAHUSA U YMEHUS FOTOBST BBITYCKHHMKA JaHHOH 00pa3oBaTeIbHON
IPOrPaMMBbI K BBIITOJIHEHHUIO CIEAYIOUINX 0000IEHHBIX TPYIOBBIX (QYHKIIHI:

Koa n O06001meHHbIe TPY/AOBbIe GPYHKIUHN TpyaoBbie pyHKINH
HaNMMEHOBaHHUe Kon HanmenoBanue Yposens| HammenoBanme| Kox| VYposenn
npo¢eccuoHaJIbHO KBaJU (U (moxypoBeHb)
ro cTaHaapTa KAl KBaJTu(UKAIL

70

01.001 ITengaror I[Memarornyeckas Oo6wenenarornuec/A/01.6
(memaroruyeckas NEesATEIbHOCTD MO Kast QyHKIIHS. 6
NesITeIbHOCTD B MTPOCKTHPOBAHHIO H OO0yueHme
IOLLIKOJIbHOM, [peanu3anuu Bocnurarensnas [A/02.6
Ha4YaJIbHOM OOIIEM, 00pazoBaTeILHOTO eI TENLHOCTD 6
OCHOBHOM 00111eM, 4 [mpomecca
cpeaHeM o01eM 00pa30BaTENbHBIX 6
06pa3oBaHNN) OpTaHU3aIHAX Paspupatomas  1A/03.6
(BOCTIUTATEND, IMOIITKOJIBHOTO, ACATCIBHOCTD
YUUTENb) Ha4yaJbHOTO 00ILEro, 6

OCHOBHOT'0 OOIIIEro,

CpEeIHEro O0IIeTro

00Opa3oBaHMs




[Temarornueckas [Temarornyeckas
NesITeIbHOCTD 110 MesITeTbHOCTD T10
MPOSKTUPOBAHUIO U peanu3anuu
B |peanuzanuu 0CHOBHBIX 6 porpamMm B/03.6 6
00111e00pa30BaTEIHHBIX OCHOBHOTO H
[porpamMm CpeaHero o0mero
oOpa3oBaHus

Hepeqenb 3aJgad npmbeccnonanbnoﬁ ACATEIbHOCTH BBIITYCKHUKOB:

O06acte Twumnes! 3amay 3amaun OOBEKTEI

npodeCCHOHANLHOM | PO ECCHOHATBHOM | PO ECCHOHATHHON po¢eCCHOHAIBHOM

TS TEIbHOCTH JeSATEIbHOCTH JEATEILHOCTH JESITeTbHOCTH (M

(o Peectpy obnacTu 3HAHMS)

MuHTpya)

01 O6pazoBanue |llemarornyeckmii Paspabotka u peanmuzanusi OOpazoBaTeIbHbIC
00pa3oBaTebHbIX IpOrpaMMBbl U
nporpamm CIIO u o0pasoBaTebHbIN
nporpamm J[O npouecc B cucreme CI1O

u J10

06 Css3b, Hayuno- HccnenoBanue, WNudopmannonnsie

I/IH(bOpMaHI/IOHHBI HCCJIEIOBATEIIbCK pa3pa60TKa, BHCAPCHUC IMpoHeCChbl, TCXHOJIOI'NH,

en _— U COIPOBOXICHHE CUCTEMBI M CEeTH, X

KOMMYHHAIHOH HH(bopMauliIOHme UHCTPYMEHTAJIbHOE

TEXHOJIOTHI U CUCTEM (mporpammHOe,

HbIE TEXHOJIOTUU TeXHHIECKOS,
OpraHU3aIlMOHHOE)
obecrneueHue, CrocoObl
6 1 METOIBI
MPOEKTUPOBAHMUS,

OTJIa/IKH, IPOU3BOJICTBA
U DKCIUTyaTaluu
WH(POPMAITMOHHBIX
TEXHOJIOTHI U CHCTEM B
Pa3IMYHBIX O0JIACTIX U
cdepax nuppoBoit
9KOHOMMKH

2. MecTo aucuunianHsbl B crpykrype OOII
Hucuumimna «®Pu3nuecKkoe MaTepHalioBEICHHE» OTHOCUTCA K 4acTd, (QopMHpyeMoi
YYaCTHHKaMHU 00pa30BaTeNbHBIX OTHOIIEHUH, K AucuuIuinHam o Beidopy (b1.B.JIB.01.01).
JucuumnrHa u3yvaercst Ha 2 Kypce B 4 cemecTpe.

g ocBoeHus aucuMILnHbl «Pr3nueckoe MaTepraloBEACHNUE» UCIIONB3YIOTCS 3HAHUS, YMEHUS U
BUJBl JIEATENBHOCTH, c(OpPMHUpOBaHHBIE B TIpoliecce HU3Y4YeHHs mpeaMeToB «MexaHukay,
«JNEeKTPUYECTBO U MAarHETU3M» Ha NIEPBOM KypPCe, a TAKXKE CTyAEHTaMHU B XOJI€ U3y4YE€HHUS JUCIIUILINH!
«JneMeHTapHasi Marematuka», «Bpicmas marematuka». OCBO€HHE NAHHOW NHUCUMUIUIMHBI SBISETCS
HEOOXOIMMOW OCHOBOW JJIsi M3Y4YEHHS TaKUX AUCHUIUIMH, Kak «OnTukay «DIeKTPOAUHAMHUKAY,
«Tepmonunamuka», «PU3MKa MOTYIPOBOIHUKOBY

3. Pe3yabTaTbl 0CBOEHUS TUCHMILIMHBI (MOAYJIs1) «PU3NUYeCKoe MaTepHaoBeleHH e
[Tporiecc wu3yueHHWs] TUCHMIUIMHBI HampaBieH Ha (OPMHPOBAHUE JJIEMEHTOB CIIEAYIOLIMX
komneTeHnuil B cootBercTBUU ¢ ®I'OC BO 1o gaHHOMY HaIpaBlICHUIO:



http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6

Kon Haumenosanue Nuaukatop qocTHxkeHUst B pe3ynbTare ocBoeHMS

KOMIIETEH- KOMITETCHIINHT KOMITETCHIIMHI JTUCIUILTAHBI 00yJaroIIuics

1102071 (3akpenyienHsili 3a OUCYUNTUHOUL) JNOJIKEH:

YK-2. Crniocoben YK-2.1. Onpenenser kpyr 3afa4d | 3HaTh: AHaIM3upoOBaTh
OTIpEeeIATh KPYyT B paMKax MOCTaBJIeH 3ajady, BbleNsAs ee 0a3oBbIC
3a/1a4 B paMKax HOM LI€TIM, OIPEIEIISET CBA3U COCTaBJIAIOLIUE
MIOCTaBJICHHOM MEXIy HUMH; YMersb: Ocy1ecTBIATH
IeJIM ¥ BEIOUPATh VYK-2.2. [Ipeanaraer cnocoObl  [MOMCK ~ WHpOpMANMK  JUIs
ONTUMAJIbHbIE pelleHus OCTaBIEHHBIX 3aa4 U [pelieHus MOCTaBIICHHOM
CIOCOOBI UX 0’KHJIa€MbI€ PE3yJIbTAThI; 3a/lauyd MO0 Pa3IMYHBIM THIIAM
pellIeHus, UCXOsI U3 | OLEHUBAET MPEJIOKEHHBIE 3arpocoB
JIEHCTBYIOIIUX CIIOCOOBI C TOUKH 3PEHHUS Bnaners: [lpu o6paboTke
MIPABOBBIX COOTBETCTBHUS 1I€JIU IPOEKTA; H(pOopMalun OTIINYAET|
HOPM, VK-2.3. Ilnanupyet peanu3anurio (paKThl oT MHEHHH,
UMEIOLTUXCS 3aJ1a4 B 30HE CBOEH MHTEPIIPETALNH, OLICHOK,
pecypcoB u OTBETCTBEHHOCTH C YYETOM (dbopmupyer COOCTBEHHBIE
OTpaHUYEHUN UMEIOLINXCS PECYPCOB U MHEHUS u CYXKICHUS,

OTpaHWYECHUH, ICUCTBYIOIINX  [@PTYMEHTUPYET CBOM BBIBOIBI
MIPABOBBIX HOPM; M TOYKY 3pCHHUS
VK-2.4. BeinonHseT 3a1auu B

30HE CBOEW OTBETCTBEHHOCTH B

COOTBETCTBHUU C

3arIaHuPOBAHHBIMU

pe3yiabTaTaMu U TOUKaMHu

KOHTPOJISI, TPH HEOOXOIUMOCTH

KOPPEKTUPYET CIOCOOBI

pelieHus 3a1ay;

VYK-2.5. Tllpencrasnsier

pe3yabTaThl MPOEKTA,

npeJaraeT BO3MOKHOCTH UX

WCIIONIb30BaHUS W/WIH

COBEPUICHCTBOBAHMSI.

[1K-3 CrocoOHOCTh I1K-3.1. CriocoGeH o1eHUTh Bnaners:
MCIIOJIb30BAaTh AKTyaJIbHOCTh pelIaeMoi 3a1aun | MHGOpMalOHHON
CIIELMaTU3UPOBAHHbIE [HA OCHOBE aHAJIU3a HAy4YHO- KOMITIETEHTHOCTBIO
3HAHUA B 00JIaCTH TEXHUYECKOH JINTEPATyphl U (camocTosITENHEHO paboOTaTh C
(bU3HUKY 7151 OCBOCHHS [MH(POPMAITMOHHBIX MAaTEPUAJIOB 0| Pa3IUnYHBIMU
MPOPUITHHBIX TeMaTHKE UCCIICIOBAHMUS. WH(POPMAITMOHHBIMHU
(buznuecKux I1K-3.2 CriocoGeH moaroTOBHUTH MCTOYHUKAMH),
ITACITATIITAH MCXOJIHBIC JaHHBIC IS KJIaCCU(UITUPOBATH,

MaTeMaTUYeCKOTO OMUCAHUS aQHAJIN3UPOBATh,

(hu3KKY poliecca B 3aJaHHOM
(hU3MUECKOI cCTEME C YIETOM €€
HAa3HAYCHUS U DJIEMEHTHOU
(27EKTPOHHOM, ONTHYECKOH) 0a3bl.
[1K-3.3. CriocoOeH agexkBaTHO
MPUMEHUTh MaTEMAaTUYECKHUI
WHCTPYMEHTapHuil Ipu
(GOpMyIIUPOBKE MOJECIUPYIOIIUX
(bu3uvecKuii mporece
YPaBHEHHUH.

CHHTE3UPOBATh U OIEHNUBATH
3HAYUMOCTH UH(OPMAIINH;
TEXHOJIOTHSIMU
MPOEKTUPOBAHUS U
OpraHu3aIuu
00pa3oBaTeNbHON Cpebl;
TEXHOJIOTHEHN pelIeHus
busznyeckux 3a1a4 u
aHav3a CUTYyalluid;

YMmers:




OCYLIECTBIISITh
TEOPETHYECKOE
MOJICJIUPOBAHUE
(bU3UYECKUX MPOIECCOB U
SIBJICHUH; BBISIBIIATH U
aHaJIM3UPOBATH
Ka4eCTBEHHBIC U
KOJIMYECTBEHHBIE
XapaKTEPUCTUKU
bU3MIECKUX O0BEKTOB;
3HaTh:

CYIIHOCTh W 3HaYCHHUE
M3y4aeMOU JUCUHUILIAHBL
00BEKT, MpeaMeT, OCHOBHBIC
(GYHKITH, METO/IbI,
KaTeropHuH; COBPEMCHHBIC
TEOPHUH BOCITUTAHUS U
00y4eHus; CYyIIHOCTb
MOJIEPHU3ALUU POCCUNCKON
CHUCTEMBI 00pa30BaHHsI.

4. CTpyKTypa H cojiep:KaHue JUCHUIIIUHBI (MOIYJIs1)
4.1. CtpykTypa JMCHHMILIMHBI (MOAYJIA)
OO01ast TpyA0€MKOCTh IUCLHHUIUIMHBI COCTaBISIET 4 3a4eTHbIX equHul, 144 dacos.

Buj yueoHoii padoThl Bcero
4acoB

OOu1ast TPyA0EMKOCTh 144

AynuTOpHbIE 3aHITHS 84

Jlexun 34

[TpakTHyeckue 3aHsATUS 50

CamocrosTenbHas padora 33

HroroBasi popMa KOHTPOJIS - IK3aMEH 27

3ayeTHble eAMHHULIBI 4

4.2. Conep:xanue TUCHHUNIHHBI
Kon HaumeHoBaHue pa3ie/ioB U TeM Bup 3ansatua  |Cemectp Kou-Bo
3aHATHA MacoB
Pa3zgesn 1. AToMHOe cTpOeHHe META/UIOB U CIVIABOB
1.1. ONIeKTpOHHass  CTPyKTypa M nepuoaudeckas | Jlexuuu 4 8

cucteMa »5jieMeHTOB. CHIIbI CBSI3M B KpHUCTaJJIax.
Nounnas csa3b. KoBanentHas cBsizb. CBsizb Ban-nep-
Baannsca. MeTtannndeckas cBs3b. Pe3oHaHCcHAS CBS3b.
Kpucrannudeckast CTpykTypa METaioB. AJUIOTPOIHS.
@u3nyeckue CBOWCTBAa  OIpEIEseMbIe
coerieHusa. Merammueckoe coctosane. CocTosHue
AJIEKTPOHA B KpUCTAJUIMUECKOM pemierke. CTaTucTrKa

CHJIaMHu




Kon
3aHATHA

HaumeHoBaHue pa3/ieioB U TeM

Bun 3ansiTus

CemecTp

KoJ1-Bo
JACOB

3JIEKTPOHOB MPOBOAUMOCTH. Mojienb ra3a cBOOOAHBIX
anekTpoHOB. [lna3mMoHbl. Moaens mo4TH CBOOOIHBIX
3JEKTPOHOB.  DJIEKTPOHbI BO  BHEUIHEM  IOJE.
[TosepxHocTte @epmu. OrnpenencHue MOBEPXHOCTU
®epMmu. TemoBsie cBoMcTBAa. MarHuTHBIE CBOMCTBA.
DnekTpuueckue cBoiicTBa. PacTBOpUMOCTh B TBEPIOM
cocrosiHuu. Tunsl TBepbIX pacTBOpoB. [IpaBuna FOM-
Pozepu. 3HaueHue HIIEKTPOHHON  KOHIICHTPAIUH.
IIpenen pacTBOPUMOCTH B TBEPAOM COCTOSIHHMM.
Pasmepnsiii dhakTop. Ynpyras aedopmarusi pemeTku
B TBEPABIX  PACTBOpAX. 3aKoH Berapna.
[TpomexxyTounsle ¢da3nl. Dasel JlaBeca.

1.2.

IIpakTrueckue

4

15

Pa3znea 2.

I[e(l)eKTl)I KPUCTAJNIHYECCKOTI0 CTPOCHUA MEXAHUYECCKUEC CBOMCTBAa METAJJIOB U CILJIABOB

2.1.

Kontyp broprepca. Tunsl nucinokanuii. /[suxenne
mucinokauuid.  3akon  Kupxroda nms  BekTOpoB
broprepca. Ouepruss aucinokanuu. Juciokanud B
Kpuctauiax. ['eomeTpusi IBHKYIIMXCS JUCIOKAIUH.
Kpussle HanpspbKkeHue-nedopmanus. Bnusiaue
TEMIIEpaTyphbl Ha KPUBBIC HANpsDKEHHE —aeopmariusi.
Jedpopmarnmonnoe pa3ynpovHEHHE. Teopun
ne(pOpMalmOHHOTO YIPOYHEHHS. [Ton3yuects
METauIoB. MeEXaHWYeCKHE CBOMCTBA, CYIIECTBEHHO
3aBucsIAe OT Temneparypbl. Ilpemen TtekyuecTu.
Hedopmaruu, 00yCJIOBJICHHBIE KOTE€PEHTHBIM
COMPSIKEHUEM PELIETOK. HedopmaronHoe
ynpounenue. [lomsyuects. Xapakrep paspylIeHHS.
Hpyrue npouyHocTHble cBoMcTBa. [Ipurorosienue
oOpa3uoB. Ontudeckas Mukpockonus. CrnennanabHble
BUJbl MHKPOCKOIUHU. OJEKTPOHHAs MHUKPOCKOIUS.
[TpuroroBnenue 00pa3LoB. PenTtrenoBckas
MUKPOCKOIIHS U MUKPOAHAJIU3.

Jlexuun

4

12

2.2.

IIpakTrueckue

10

Pa3pea 3.

da3oBble NpeBpaleHUs

3.1.

[Toctpoenne nuarpamm coctosHus. [luarpamma
COCTOSIHHS CIIIABOB, OOPa3yIOIIMX MEXaHUYECKYIO
CMeChb U3 YHCTBIX KOMIOHEHTOB (/lmarpamma c
oOpa3oBaHueM 3BTeKTUKH). [IpaBmiio  OTpe3KoB.
JluxBanust. JluarpamMmma  COCTOSIHMSI — CIUIaBOB  C
HEOTPAaHWYEHHON  PACTBOPUMOCTBIO B TBEPIAOM
COCTOsIHHUU. HepaBHOBeCHaﬁ KpucTajljiu3alus.
JennputHas (BHYTPUKPHCTAJUINYECKAs)) JIMKBALIUS.
JuarpamMmma  COCTOSIHUSL ~ CIUIaBOB,  OOpPa3yIOLIMX
TBEpAbIE PACTBOPHI C OTPAHNYCHHON PACTBOPUMOCTHIO
B TBCPAOM COCTOSAHUU (I[I/IafpaMMa COCTOsAHHUA C

Jlexuu

12




Kon
3aHATHA

HaumeHoBaHue pa3/ieioB U TeM

Bun 3ansiTus

CemecTp

KoJ1-Bo
JACOB

ABTEKTUKOW M TIEPUTEKTUKON). J[[narpamma cocTostHus
CIUIaBOB, OOpa3yIOIMX YCTOWYMBBIE XHMHUUYECKHE
coenuHeHus. Jlmarpamma  COCTOSIHUS  CIUIaBOB,
o0Opa3yrommx HEYCTONYMBbBIE XUMHUYECKHE
coenuHeHus. Jlmarpamma  COCTOSIHUSA  CIUIaBOB,
0o0pa3yromMx XUMUYECKOE COEAMHEHHE B TBEPAOM
cocrossHuU.  JluarpaMma  COCTOSIHMSL ~ CIUIAaBOB,
KOMIIOHEHTBI ~ KOTOPBIX  HMMEIOT  MOJIUMOpPQHbBIE
IIPEBPALICHMUSL. OBTEKTOUHOE IIpEBpalCHHUE.
[TonsiTHe O qUarpaMMmax COCTOSIHHSI TPOMHBIX CUCTEM.
["opusoHTanbHBIE (M30TEPMHUUECKUE) U BEPTUKAIbHBIC
(monmumerpuueckue) paspe3sl  auarpamMm.  CBsi3b
ME¥XK]ly BUJOM JHArpaMmbl COCTOSIHMM U CBOWCTBaMHU
criaBoB.  [locTpoeHue  KpUBBIX — JIMKBHJAyCAa U
comunyca. 3akonbl auddysun Duka. Pemenue
ypaBHeHuii nudpdysun. Koabdumuent mauddysum.
Huddysus B TBepHbIX pacTBOpax 3aMeEIICHUS.
Huddy3us no rpaHumaMm 3epeH U JIUCIOKAIHSIM.
['omorennoe oOpa3zoBanue 3apojbiieid. ['ereporennoe
oOpa3oBaHue  3apojbilieil. ATOMHas  KHUHETHKa
JBUKCHUS MexdazHoi IPaHULBL.
[lepepacnpenenenue npumeceil mpu 3aTBEplEBaHUU.
[Ipomeccol pocta. Mexdasubie rpaHuilsl. [Iporeccs
3apoxaeHus. OOpa3zoBaHKe 3apOoJbIIIECH B Mpoleccax
BbIZICNICHUs. POCT, KOHTpPOJMPYEMBI aTOMHBIMHU
nporeccamu. Ha mexdas3Hoit moBepxHOCTH pazfena.
Pocr, KOHTPOJINPYEMBIN b dysueit. Pocr
MJIaCTUHYATBIX arperaros. [TomumopdusbIe
npeBpaiieHus. BbieneHue M3 MepechHIIEHHOTO
TBEPAOrO pacTBOpa. MapTEHCHUTHBIE NPEBPAIICHHUS.
Uucroe xeme3o u ero cpoictBa. Monauduxarum.
Juarpamma cocTossHMs  Kene3o-yriaepoa. Dassl,
CTPYKTypa H WX CBOWCTBA TIpU KOMHATHOWU
temneparype.  Kputuueckue  touku. IIpomecc
KPUCTAJIM3allMH  TUIUYHBIX  CIUIaBOB. BrnusHue
yriaepoaa Ha cBoiictBa crtanu. [lpumecu B cranm.
@®a3oBple  NpEBpalleHHs] TPU  HArpeBaHUM U
OXJIAX/IEHUW CTajJH: TEpJIUT, COpPOUT, TPOOCTHUT,
OerHuT, MAapTEHCHUT, ayCTEHHT. Pacman
nepeoxJyIaxIeHHOro aycreHuta. OOmie cBeJIeHHs O
TEPMUYECKON 00paboTKe: OTXKHUT, HOPMaIU3AIus,
3aKajka, OTIycK. MI3MeHeHne CTpYKTypbl U CBOWCTB
CTaJlu MO/ BIAUSIHHUEM TepMudeckoil 00paboTku. Bupsl
orxura. ColicTBa 3akajeHHON ctanmu. OcoOeHHOCTH
MapTEHCUTHOTO MPEBPAILICHHUS. OcTtaTouHbIN
ayCTCHUT B 3aKajeHHoOW cranu. [IpeBpamieHus B
3aKaJ€HHOM CTalM IpPH OTIIyCKE: pacmaj MapTeHCUTa
U OCTaTOYHOIO AayCTEHHUTA, CHATUE BHYTPEHHHX
HANpPsDKEHUH U KapOuHOE MpeBpalleHue, KOaryJsus




Kon HaumeHoBaHue pa3/ieioB U TeM Bun 3ansatus  [Cemectp KoJji-Bo
3aHATHSA JACOB

KapounoB. M3MeHeHne CTPyKTypbl U CBOWCTB CTalld B
Ipolecce OTIycKa. XpYIKOCTh cTanud. BiunsHue
JIETUPYIOIIMX 3JIEMEHTOB Ha MPOIIecC OTITYCKa.

3.2. [TpakTuueckue 4 15

Paznen 4. Meraiorpagus

4.1. [IpuroroBnenue 00pa3IoB. Onrtuueckas | Jlekiuu 4 4
MUKpockomus. CrenuanbHble BUABI MHKPOCKOIIWU.
DneKTpoHHAas MUKPOCKOIIHS. [IpuroroBienue
00pasLoB. PentrenoBckas MHUKPOCKOTIHS u
MUKpPOAHAJIU3.
4.2. [TpakTHueckue 4 10
S. Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH
No Tema nporpamMmbl AUCUUIIIUHBL | [IpuMeHsieMble TEXHOIOTHH
IL.1I
1 | AToMHOE cTpOEHHE METAJJIOB U | KJIACCHYECKOE TPAIUIIMOHHOE; IEKIIMOHHOE
CIUIaBOB oOyueHue
2 | JdedexTsl KpUCTAIIMYECKOTO KJIAaCCUYECKOE TPaJUIIMOHHOE; JIEKIINOHHOE
CTPOCHUSI MEXaHHUUECKUE o0yuyeHne, HarJIsHbIe, TPOrPaMMHPOBAaHHBIC
CBOWCTBA METAJIJIOB U CIIJIABOB
3 | ®azoBbIe peBpaICHAS KJIAaCCUYECKOE TPAIUITMOHHOE; JICKIIMOHHOE
o0yueHue, BepbaIbHbIe (ay110)
4 | Metannorpadus KJIACCHYECKOE TPAJAUIIMOHHOE; JIEKIIMOHHOE
o0yuyeHue, caMocTosITebHas padoTa
6. Y4eOHO-MeTOAMYECKOE O0ecredeHre CAMOCTOATEIbHOH PadoThl cTyAeHTOB. OueHOoYHbIe

cpeacrea AJsd TEKYLHIEro KOHTPOJIsA YyCIIEBA€MOCTH, l'lpOMG)KyTO‘IHOﬁ arreCcTallu 1Mo MToram
OCBOCHHUSA JTUCIHUIIJINHBI.

6.1. Ilnan camocTOATEILHOM PA0OTHI CTYICHTOB

Jns mosydeHust TiyOOKMX W TMPOYHBIX 3HAHWHM, TBEPABIX HABBHIKOB M yMEHHUH, HeoOXoauma
cUcTeMaTHUecKasl cCaMOCTOsITeIbHAsA paboTa CTy/I€HTa.

B paGoueii nporpamMme npenrycMOTpeHa caMOCTOsITeNIbHAs padoTa 1yl MPOpabOTKU JIEKIIUOHHOTO
(TeopeTnyeckoro) marepuana MpH MOATOTOBKE K KOHTPOJIBHBIM MEPOTNPHUSATHSAM (B YAaCTHOCTH K
TECTUPOBAHUIO)

6.2. MeTonnueckne yKa3aHusl 110 OPraHU3ALUHM CAMOCTOSATEJbHOM Pa0OThI CTYACHTOB
[lenbto camMocTOSTENILHOM pPaOOTHl SABISETCS CaMOCTOSTENbHOE MPUOOpETEHHE HOBBIE 3HAHUM U

BbIpa0OTKa CIIOCOOHOCTH K TIOCTOSSHHOMY CaMOOOYYEHHI0O W CaMOCOBEpPIIEHCTBOBAHHMIO B
MpoeCCHOHAIBHON U COIMAIBHO-00IIIECTBEHHBIX cepax MesTeTbHOCTH.

CamocrosrenbHas ydeOHas paboTa mpejcTaBiieHa TaKuMHU (opMamMu yueOHOro mporecca, Kak
JICKIIHsI, CEMUHAp, MPaKTUYECKHE U J1a00opaTOpHbIe 3aHATHS, SKCKYPCHUH, MOArOTOBKAa K HUM. CTyAeHT
JOJDKEH YMETh BECTH KpaTKUE 3amiCH  JICKIMH, COCTaBJISATh KOHCIEKTHI, IUIAHBI U TE3HCHI
BBICTYIIJICHUH, TOAOUPATH IUTEPATYypy H T.JI.



Hayunas camocTosTenpHas paboTa CTyACHTa 3aKII0YAeTCS B €r0 Y4acTUU B paboTe KPYKKOB Ha
kadenpax, B HAy4YHBIX KOH(EPEHIHUSX pPA3HOTO YPOBHSA, a TaKKe B HANHCAHUH KOHTPOIBHBIX,
KYPCOBBIX U BBIITYCKHBIX KBaTU(UKAITMOHHBIX (IUILTIOMHBIX paboT) padoT.

CamocrosiTe/ibHasi padoTa CTY/IeHTOB BKJIIOYAET CJIeIyI0IIHe KOMIOHEHTBI:

pabotam

NoNe Koui-Bo ®opma
HaumenoBanue paboTsl
n/n 4acoB KOHTPOJISL

[TpopaOoTKa JIEKIIMOHHOTO

1 pop 7 OK3aMeH
MaTepuaia

5 [TonroroBka K MpakTUYECKUM 7 PaGota y nocku; KOHTPOJIbHEIE,
3aHATUAM CaMOCTOSITeNIbHBIE PA0OTHI.

3 [ToaroToBka K J1abOpaTOpPHBIM 8 Jlomyck K Kaxk101 J1abopaTopHOM

paboTe U 3amuTa OT4eTa.

6.3. Marepuajabl JJisi NpPOBeJeHUs] TeKYyLIero M IPOMEXKYTOYHOr0 KOHTPOJISI 3HAHMH

CTY/IEHTOB

KoHTposbHbIE BONIPOCHI M 3aJaHUSA

0N LN kW~

Ne)

. IlepBbIil 1 BTOPOM 3aKOH TEPMOAMHAMUKHN. XUMUYECKUN ITOTCHIUAII.

. CTpoeHune naeanpHpIX KPUCTAIUIOB. THUIIBI PELIETOK U UX XapaKTEPUCTHUKHU.
. DHTPOIHUS CMELICHHUS.

. NHIeKCBI IIJIOCKOCTEN U HAIPABIICHUH.
. PactBopuMOCTSb.

. MexxatomHoe B3aumoeiicTeue. [Ipnbirkenre napHeIX B3aUMOICHCTBUI.
. IIpaBuiio ¢a3 ['nb6ca.
. IloTeHanel MapHbIX B3aUMOACUCTBUM.

. YcnoBus paBHoBecus. KoHcTaHTa paBHOBECHS.

10. KoHcTaHThl (MaTepuanoB) U NOTEHIMAIIBI TAPHOT'O B3aUMOEHCTBUS

11. IloBepxHocTHbIE 3pdekThl. TepMoguHAMIKA TIPOIIECCOB

12. MoHHas1, MeTauinueckas, KOBaJeHTHAs U MOJIEKYJISIpHAS CBS3b.
13. lnarpaMMbI COCTOSIHHSI.
14. OcHOBHBIE XapaKTEPUCTUKU KPUCTAIIIIOB, CBA3aHHBIE C KPUCTATTUYECKON PEIIETKOM.

15. IlpomexxyTounsie ¢asbl, pa3el Jlaeca
16. Pacnipenienenrie METauIoOB 1O TPYIIIaM U UX CBOWCTBA.

17. OrpaHn4eHHbIE TBEPABIE PACTBOPHI.

18. M3menenue Tnn, cKuMaeMoCTH, aTOMHOIO pa3Mepa B 3aBUCUMOCTH OT MOATPYIIIBI B
MIEPUOTUYECKON CHCTEME.

19. YnopsinoueHHbIE TBEPABIE PACTBOPHI

20. Annorponus.

21. JIlnarpaMMbl COCTOSIHUSI CUCTEM C HEOTPAaHUYEHHON pacTBOPUMOCTHIO.

22. JlehexThl KpUCTAIUIMUECKOM pEIIeTKH U UX Kilaccudukarus.

23. JInarpaMMbl COCTOSIHHUSI CUCTEM C OTPaHUYEHHOIN pacTBOPUMOCTHIO.

24. Tucnokanuu. TUNbI M UX XapaKTEpUCTUKHU

25. JlnarpaMMBbl COCTOSIHUSL CUCTEM C IMTPOMEXYTOUHBIMH (hazamu.

26. JIBymMepHBIC U TPEXMEPHBIE TePEKTHI.

27. CucreMsl ¢ IPEBpAIICHUSMH B TBEPAOM COCTOSIHUM. /lnarpaMmbl COCTOSIHUSL.

28. Hampspxenue. O6pa3oBaHue AUCITOKAITHIA.

29. JlnarpaMMma “xene3o-nieMeHTUT . IlepeTekTndeckoe mpeBpalieHue.
30. JIBm>keHHUE AUCTOKAIIHM.



31. lnarpamma “xene30-1eMEHTUT . DBTEKTUYECKOE MPEBPAILECHHUE.

32. Hanpsoxenue, co3aaBaeMoe JUCIOKAIMEN B KpUCTAIIIE. DHEPrusl TUCIOKAIH.

33. Jluarpamma “xene30-1eMeHTUT . DBTEKTOUIHOE MPEBPAILCHUE.

34. BzauMopeicTBrEe JUCIOKAIIMK C TOYCUHBIMU Je(hEeKTaMHu.

35. MapTeHcUTHOE IpeBpalleHuUE.

36. JledeKkThl: TpaHMIIBI 3epEH, TOBEPXHOCTD.

37. IlpeBpallieHusl ayCTEHNUTA IIPU HEPEPHIBHOM OXJIAKIACHUM.

38. Tenzop nedopmanuu. OTHOCUTENBHAS U UICTUHHAS JAehOpMaIIus.

39. Onucanue neopMaliv B aHU30TPOITHBIX TBEPIBIX TEJIAX.

40. IlpeBparnieHus B 4YyryHax Ipu OXJIaXKICHHUH.

41. Nuarpamma “Hamnpsiokerue - nedopmanus’. [Iporieccsl Ha pa3IMYHBIX y4aCcTKaX 3aBUCHMOCTH
G-€.

42. UcnbiTanus Ha pa3pbiB. XapaKTEPUCTHUKUA METAUIOB, IMOJy4YaeMble MPU HCIBITAHUU Ha
pa3phbIB.

43. Nuarpamma “Hamnpsokerue - nedopmanus’. [Iporeccsl Ha pa3TUYHBIX Y9acTKaX 3aBUCHMOCTH
G-€.

44. lnarpamma “Hamnpsokerue - nedopmanus’. [Iporeccsl Ha pa3TUYHBIX Y9acTKaX 3aBUCHMOCTH
G-€.

45. Ucnpitanus Ha m3ru0. XapaKTePUCTUKH METAJUIOB, TIOJTy4acMble TIPH UCIIBITAHUN Ha U3THO.

46. Iuarpamma “Hamnpsixenue - nedopmanus’. [Ipolieccsl Ha pa3TUYHBIX y4acTKaX 3aBUCUMOCTH
G-€.

47. UcnbiTanus Ha TBepAOoCTh. TBepaocth no bpunemnto, Poksenny, Bukepcy.

48. Xpynkoe paspymenue. Moxaens ['puddurca.

49. Ycranoctb METAILJIOB.

TeMbl MUCHLMEHHBIX paﬁoT

CBoiicTBa, cTpoeHHe 0011ast XapaKTepUCTHKA U METO/bI UCCIIEJOBAHUS METAJIIIOB.

Kpucrannuzanus metannos. CTpoeHHe METAITIMYECKOTO CIUTKA.

MexaHnueckue CBOMCTBA U IiacTuyeckas nedopmanus. Buasl npounoctu. BiusHue pa3auuHbIx
(akTOpOB Ha MPOYHOCTH U MIACTUYHOCTh METAJIJIOB U ITyTH UX YBEIUYEHUS.

Haknen u pexpucramiusanus.

CrpoeHne MeTalNIM4ecKuX CIUIaBOB U Juarpamma coctosiHus. Knaccugukanus MeTauinyecKux
CILIaBOB.

[Ipocreitmue GuHapHBIE TUArPAMMBbl COCTOSTHUSI.

CrpoeHne Kene3oyriaepoAMCThIX CILUIAaBOB M JUarpaMma COCTOSIHMSL CHUCTEMBI <OKEIE30 —
yriiepoa». MapkupoBka CIIJIaBOB.

OcCHOBBI TEOpPUHM JIETUPOBAHMSI CTaIM. MapKUpOBKa CIIJIaBOB.

Uyrynsl. Cepble, KOBKHE U BBICOKOIPOYHbIE YYTYHBI; BIUSAHNUE (QOPMBI TpaUTOBBIX BKIIIOUEHUN
Ha UX CBOMCTBA. JIerMpOBaHHBIN YyTyH.

Teopus Tepmuueckoit o0padoTku cranu. Kinaccudukanust BUaoB TepMudeckoid 00paboTku o A.
A. OuBapy. luddy3us u ee OCHOBHbIE 3aKOHOMEPHOCTH.

[IpeBparenus npu oTmycke 3akajgeHHoU ctanu. CBONCTBA TEPMUUECKH 00pabOTaHHOM CTalH.

[IpakTuka Tepmuueckoil oOpaboTku ctamu. I[lopoku TepMuyecku oOpaOOTAaHHOM cTanu |
CIOCOOBI UX YCTPaHEHHS.

XUMHKO-TepMHUUEcKasi o0paboTKa: IeMeHTalusl, a30THPOBaHNE, IMaHUpOBaHue, U y3rnoHHAs
MeTaJlJIn3alusl.
[{BeTHBIC METAJUTBI M CIUTABBI HA UX OCHOBE. TpeboBanus Peructpa Poccun.

Menpb u ee criaBsl. JIaTyHu, OpOH3BI, UX CBOWCTBA U IPUMEHEHHUE.

AJIOMHHUE ¥ €T0 CIUTaBbl. TUTAH U €ro cIuiaBbl. TepMooOpaboTKa CIIIaBoOB.

XKunkue kpucramisl. CTpoeHHUE, CBONCTBA, IPUMEHEHHE.

Yuctele u cBepxuucThie BellecTBa. [lomydyenue, cBONMCTBA, TPUMEHEHUE.

Amopodusbie Metausl. CTpyKTypa, HOoJy4YeHHue, CBOHCTBA.



Croiikue u cBepXcTOlKHUe MaTepuanbl. Buapl, cBONCTBa, IPUMEHEHUE.
Komnozunmonnsie marepuainsl. CTpyKTypa, Kiaccudukarius, Ha3HaueHUe
CrtpourenbHble MaTepuaibl. Buabl, CTpyKTypa, CBONCTBA, IPUMEHEHHE.
DNeKTpOTEeXHUYECKHE MaTepuaibl. Bubl, cBOWCTBA, MpUMEHEHUE.
Texnonorus 00pabOTKK BOJTOKHUCTHIX MaTEPUATIOB.
DnekTpoU3nIeCKrue METOIbl 00PaOOTKH MaTEPHAJIOB.

Dddext mamsitu popmbl. CymHOCT, 0COOCHHOCTH, IPUMEHECHHE.
MeTainyprust IBETHBIX METAILJIOB.

Merto/ibl uccae0BaHus CTPOCHUS U CBOMCTB MaTEPHUAJIOB.

O6paboTka MaTepruaIoB B3PHIBOM.

[Tna3menHas 06paboTKa MaTepUaoB.

Koppo3sus u meToib1 60ps0BI ¢ HEH.

@DoH/1 OLIEHOYHBIX CPEICTB

SBnenue, mpu KOTOPOM BEIIECTBA, COCTOAIINE U3 OJIHOTO U TOTO XK€ AJIEMEHTA, UMEIOT Pa3HbIe
CBOICTBA,

Ha3bIBaCTC:

1.Annotponueit

2 .Kpucrammzanuei

3.CnaBom

BemiectBo, B cocTaB KOTOPOTO BXOASAT /IBa HJIM HECKOJILKO KOMIIOHEHTOB, HAa3bIBACTCS:

1.Mertamiom

2.CmaBom

3.Kpucramnnueckoil pemeTkon

Bec ogHoro xyom4yeckoro caHTuMeTpa MeTajijia B TpaMMax, Ha3bIBaeTCs:

1.Y menbHBIM BeCOM

2. TemnoeMKOCTRIO

3.TemnoBoe (TepMHUUECKOE) pacIIupeHHe

CrocoOHOCTh METAJIJIOB YBEJIMUMBATH CBOM Pa3MepPhl IIPH HArpeBaHUM, HA3bIBACTCS:

1. TemnoeMKoCThIO

2 ITlmaBnenuem

3 TemnoBoe (TEpMHUUYECKOE) pacIIupeHHe

CriocoOHOCTh METaNIOB MPOTHBOCTOATH pa3pylIAlONIeMy JEHCTBHIO KHCIOpPOAAa BO BpeMms
Harpesa,

Ha3bIBAETCS:

1.KuciaotocToikocThro

2.2KapocToiikocTbro

3.2Kaponpo4HOCTBIO

SIBnenue pazpylIeHns METAJUIOB MO/ ACCTBUEM OKPYIKAIOIIEH Cpelibl, Ha3bIBACTCS:
1.2KapocroiikocTbro

2.Kapornpo4HOCTEIO

3.Koppo3sueii

MexaHnyeckue cBOMCTBa METAIJIOB 3TO:
1.KucinoTocToMKOCTh U 5KapOCTONKOCTb
2.Kaponpo4HOCTh U IIIACTUYHOCTh
3.TernnoemMKOCTh U TIJIaBICHUE

CrocoOHOCTh METAJIOB HE pa3pylIaThCs MO ISHCTBUEM HATPY30K, HA3BIBACTCS:



1.¥Yopyrocteto
2.I1po4HOCTBIO
3.1l1acTUYHOCTBIO

CriocoOHOCTh METaIOB, HE Pa3pylIasiCh, U3MEHATH MOJ ICHCTBUEM BHEUIHHX CUJ CBOIO (hopmy
u

OXpaHATh U3MEHEHHYIO (POpMY MOCIE MPEKPAIICHUS ICHCTBHS CUII, HA3bIBACTCS:

1.Yopyrocrteio

2.1lpenenom nNpoyHOCTH

3.111acTUYHOCTBIO

CnocoOHOCTh METAJIJIOB CONMPOTHUBIIATHCS BIaBIIMBAHKMIO B HUX KaKOTO JINOO TeJla, Ha3bIBACTCS:
1.TBepnocThIO

2. IInacTHYHOCTBIO

3.Y1upyrocTeio

CriocoOHOCTh METaNIOB HE pa3pyllaTbCs IOJ JEHCTBUEM HArpy30K B YCIOBHUSX BBICOKUX
TeMIeparyp,

Ha3bIBACTCS:

1.2KapocToiikocThio

2.IlnaBnenuem

3.2KaponpouHOCThIO

B cepoM uyryHe yriepoa HaXOJUTCs B BUJIE:
1.B Bune rpadura
2.B Buze neMeHTuTa

CraJp 6051€€ BBICOKOT'O Ka4eCTBa MOJIy4aeTCs:
1.B anexrporneuax

2.B noMeHHBIX mevax

3.B MapTeHOBCKUX Tedyax

CmuiaB >xenesa ¢ yraepooM, pu Coep:KaHuu yriiepoaa Mmenee 2,14%, Ha3piBaeTcs:
1.Yyryn

2.Cranb

3.JlaTyHp

«BpenHpie» npuMecH B CTAIAX, ITO:
1.Cepa u pochop

2.Maprasen 1 KpeMHHH

3.Kene3o u yrimepon

Mapxka ObICTpOpexyIIeH cTanu:
1.9X®
2V 12
3.P18

Kakas u3 sTux crasneii jerupoBantas?
1.Y7A

2.Cranb 45¢cn

3.38'H21O2



Kakas u3 stux craneit umeer 0,42% yriepona, Mapranua mesee 2%, kpeMHus 2%, allOMUHUS
3%?

1.42Mu2CIHO

2.42MuC2103

3.42C2103

Kaxkas u3 sTux craneit moiaycrnokoitHas?
1.Cranp 85mc

2.Cranb 45cn

3.Cranb 55kn

Mapka ceporo uyryHa:

1.CY24-44

2.K445-6

3.M4YX12I3M

HarpeB wuznmenust 10 ompeneneHHON TemrmepaTyphl, BBIIEp)KKA IPU 3TOH TeMIeparypsl U
MEIJICHHOE

OXJIQXKIEHHE, ITO:

1.3akanka

2.Hopmanuzarus

3.0TxHr

HarpeBanue u3genue 10 ONPENEICHHONW TEMIIEPAaTyphl, BhIICPKKA U OBICTPOE OXJIAXKICHHE C
ITOMOIIILIO

XJaXAAK0LIEN Cpelibl, 3TO:

1.3akanka

2.0TKHUT

3.Hopmanuzauus

3akaJka ¥ MocleAyoui OTIYyCK, 3TO:
1.Tepmuueckas 00paboTKa
2.IIpokanuBaeMocThb

3. Tepmuueckoe yinydilieHne

HarpeBanue ctanpHOT0 U3eHs B CpeJie JETKO OTAAIONIEH yraepo (IpeBECHBIN yTob), 3TO:
1.A3otupoBanue

2.IlemenTanus

3.AnuTHpoBaHuE

OnHOBpEMEHHOE HACHIIICHHE MOBEPXHOCTH CTAIBHOTO U3ENHUs YTISPOJAOM H a30TOM, ITO:
1.I{lnanupoBanue

2 IlemenTanms

3.A30THUpOBaHNE

Kaxkas texHonorust npuMeHsieTcs AJi MOoIyUYeHUs U3/1eJIMi U3 KOBKOTO YyTyHa:
1.XomomHas mramMmoBKka

2.T'opsiyast mnactuueckas aedopMarus

3. JImuTenbHBINA OTKUT OTJIMBOK U3 0€JI0T0 YyTryHa

KaxkoBa nens MoauuupoBaHusi BBICOKOMPOYHBIX YYyTYHOB:
1.M3menbueHne IacTHHOK Tpadura
2.ITonydeHne NepIUuTHON CTPYKTYpPbl METALTUYECKONH OCHOBBI



3.ITpunanue rpaUTHBIM BKIIFOYSHHUSM IIAPOBUIAHOMN (POPMBI

Kakoit xummueckuii 31eMeHT peodi1aiaeT B CTaNAX:
1.Yrnepon

2. Keneso

3. Xpom

4 Huxkenb

5.Kucnopon

N3mepenne, Kakoro MeXaHHYECKOTr0 CBOMCTBA UCTIOIB3YETCS OOBIYHO JIJIs1 KOHTPOJIS KaueCcTBa
TEPMUYECKON 00pabOTKH:

1.TBepnocTh

2.IIpouyHocTtb

3. IInacTHYHOCTH

4.Y napHas BSI3KOCTb

5.M13HOCOCTOMKOCTh

Kakoit XuMu4ecKkuii 3J1eMEHT JIeJIaeT CTallb KOPPO3ZHOHHOCTONKOIA:
1. Mn (mapranerr)

2. Ni (HHKeb)

3. Cr (xpom)

4. C (yraepon)

5. Ti (Turan)

I[e(bOpMaIH/Iﬂ TCJIa 1o IICﬁCTBI/IGM BHCHIHUX CHJI, COIIPOBOXKAAOMAasACad N3MCHCHUEM KPUBHU3HBI
nedopMUpyeMoro Temna, 3To:

1. Kpyuenue
2.13rud
3.CaBur

CuryMHHBI — 3TO
1.CrutaBbl alIIOMHUHHAS
2.CniaBbl Maraust
3.CnnaBel Meau

Bpon3sl — 310

.CIu1aBbI aIIOMUHUSI
2.CaBsl MeIH
3.CraBbl Maraus

Jlatynu — 3T0

1.CrmaBBI Marams ¢ alITOMUHHEM
2.CrnaBbl aJIFOMUHUSA ¢ KDEMHUEM
3.CnnaBbel Meqy C IIMHKOM

O6o3HaueHue TBEPAOCTH METaslIa 1o MeTony bpunemns:
1.HRC

2.HB

3.HV

MeToauuecKkue YKasaHus OJasd Oﬁy‘laIOH.IPIXCﬂ M0 OCBOCHHUIO TUCHHUIIJIMHBI



OCHOBHOM 11€NBI0 MPH U3YyYEHUH AWCLUILIUHBI SBISETCS CTPEMIICHHE MOKa3aTh O00JIACTH
OpUMEHeHHs M (QopMHpoBaHME Yy OyAyllUX CHEHUATUCTOB TEOPETUYECKUX 3HAHUH H
NPAaKTUYECKUX HABBIKOB IO HCIOJB30BAHUIO 3aKOHOB KpUCTAUIOrpaduul JUIsl IIUPOKOTO
CIEKTpa 3a/1a4 B Pa3JINYHbIX 00JIACTIX.

Jns >pPEeKTHBHOTO M3yYeHHs TEOPETHUYECKOW 4YacTH AucHUIUIMHbL Kpucramiorpadpuu
HE00XO0IUMO:

- IOCTPOUTH PabOTy IO OCBOCHUIO AUCIUILIMHBI B IOPSIKE, OTBEYAIOIINM U3YYEHUIO OCHOBHBIX
3TaIoB, COIJIACHO MIPUBEICHHBIM T€MaM JIEKIHOHHOI'O MaTepHala,

- CUCTEMaTHUYECKH MPOBEPATh CBOM 3HAHUS 110 KOHTPOJIBHBIM BOIPOCAM U 3a/1aHUM;

- YCBOUTb COJIEPKaHKUE KIIFOUEBbIX IIOHATH;

- IJIOTHO paboTaTh ¢ OCHOBHOW W JOMOJHHUTEIBHOH JIMTEpaTypoOll MO COOTBETCTBYIOIIUM
TEeMaM.

Jns >pheKTHBHOTO M3y4YeHHsS MPaKTHYECKOW dYacTh aucuumiinHbl  «Kpucrammorpadum»
pPEKOMEHyeTCs:

- CHUCTEMATHYECKH BBIMOJIHATH IMOATOTOBKY K MPAKTUYECKUM 3aHSATHSAM 110 IPEIIOKESHHBIM
IpernoJiaBaTeseM TeMa U MEeTOANYECKUM YKa3aHUsIM;

- CBOEBPEMEHHO BBITIOIHATH IPAKTUIECKUE 33JaHUSI.

- CBOEBPEMEHHO U CUCTEMAaTHUYECKH 3allUIIATh Pe3yJIbTaThl CBOUX UCCIIETOBaHUM.

B Tedenue cemecTpa CTyI€HTHI BBHITIOTHSIOT:

- nomarnue 3ananus (Case-Study - aHami3 KOHKPETHBIX CHTYaIMi, CATYalIOHHBIN aHAITH3),
BEITIOJTHEHUE KOTOPBIX KOHTPOJIUPYETCS H OOCykmaercs (TPymmoBoe OOCYXKIeHHE) Ha
NPAaKTUYECKUX 3aHATUSAX WM Iepe]] BBIIOJIHEHUEM J1a0opaTOpHBIX padoT (COKpaTHdyecKuin
JIMAJIOT - TIOJIPa3yMEBAIOMIMK IMOCTAaHOBKY OCOOBIX BOIPOCOB B Ipolecce Oeceipl, KOTOpbIe
CHOCOOCTBYIOT paboTe MBILIUIEHHs, KOHLIEHTpAllud BHUMAaHMS, aJ€KBaTHOM OLEHKE TeKyluen
JUCKYCCHM U CBOEH B HEW POJIH);

- MPOMEXYTOYHbIE 3aJaHMs, BO BpeMs NPAKTUUYECKUX 3aHATUH(B QopMme IUCKYCCHIA,
ne0aToB)JIsl BBISBICHUS 3HAHWKW 110 OCHOBHBIM JJIEMEHTAM HOBBIX pa3/ielioB TEOPHUU;-
00CYX/al0T 33JaHusl TNpPaKTHUYECKuX pabdoT wmeroxoMm "3aiimMu mno3uuuio", MOMOTaroLieM
BBISICHUTh, KaKOW CIIEKTpP MHEHHHA MOXXET CYIIECTBOBaTh IO OOCYXTaeMOMY BOIpPOCY H
NPEOCTABIAET BO3MOXKHOCTh BBICKA3aThCSl KaXA0MY, IPOJAEMOHCTPHPOBATh pa3IHyYHbIE
MHEHHS, a 3aTeM OOOCHOBATh CBOIO IIO3WIMIO, HAWTH W BBIPA3UTh CaMble yOEIUTEIbHBIC
apryMEHTHI, CPABHUTh MX C apr'yMEHTaMU APYTHUX.

7. yqeﬁno-MeTonnqecxoe N MATEPUAITBbHO-TEXHUIECCKOC obecneyeHue AUCHUIIINHBI

7.1. YueOHas qureparypa:

OcHoBHast

1. [TaceiakoB B.B., Copokun B.C. Matepuasl anekTpoHHON TexHUKH. Briciias mkona 1986.(Jlanb
2003)

2. Brenenue B ¢usuky TBepaoro tena: nep. ¢ anri./ Y. Kurrens: nep. ¢ anrn. / Y. Kurrens. — 2-¢
u31., crep. — Mocksa: AnbsiHe, 2013. —792 c.

3. ®uszuka TBepaoro tena: yuebnuk / II. B. IlaBnos, A. ®. Xoxnos. — 4-e u3n. — Mocksa:
JIEHAH/I, 2015. — 494 c. 4. Bopo6seB I'.A., Tloxonkos HO.I1., Kopones FO.Jl., Mepkynos B.U.
®dusnka aumdnekTpukoB. O6macts cuabHbIX nonei. TITY, 2003, -244 c. 6

5. Mortt H., [leBuc D. DnekTpOHHbIE MPOIECCHl B HEKPUCTAIUIMYECKUX BemecTBax. M.: Mup, T1.1,2.
1982

6. ®u3MKa TBEpAOro Tesa Ui WHXKEHepoB: yueObHoe nocobue / B. A. I'ypros, P. H. Ocaynenko;
Hay4H. pea. JI. A. Anemuna. — 2-e uz., uctp. u non.— Mocksa: Texnocdepa, 2012.

7. TapeeB b.M. ®u3nka 1U31EKTPUUECKUX MaTepraoB. DHeprousaar 1982.

8. Pe3 N.C., IlommaBko KO.M. JIupnekTpuku, UX OCHOBHBIE CBOWMCTBA U NMPUMEHEHHE B JJIEK-
TpoHuke. — M.: Paauo u cBs3p, 1989.

9. Cxanapu ['.U. ®uznka 1uaaeKTpukoB (00acTh cnadbix moseid). M.: I'octexuzaat, 1949.



10. Opemixun I1.T. ®u3nka noaynpoBOIHUKOB U AU3JIEKTPUKOB. Briciias nikona 1977.
11. bopucoa M.A., KoiikoB C.H. ®u3uka auanektpukos: JII'Y, 1979.

JlonosHuTENIbHAS:

12. AnamueBckuii M. A. Dnekrpudeckasi IpOBOJUMOCTD KUAKUX AUIEKTPUKOB. JI., Dueprus, 1972.
13. Boropomunkuii H.I1., Bomoxoounckuii FO.M., BopooreB A.A., TapeeB b.M. Teopus nu-

anekTpukoB. M.: 'ocaneprousnar, 1965.

14. I'yoxun A.H . ®usnka audnekTpukoB. Beicmras mikomna 1971.
15. Mupnens I'. Onekrpodusuka. — M.: Mup 1972, 608c.

7.2. IuTepHeT-pecypchl

HasBanue pecypca

Ccebuika/nocryn

OnekTpoHHas OubIMoTeKka oHjaiiH «EauHOoe OKHO K
00pa3oBaTelIbHBIM PECYpCaM»

http://window.edu.ru

«O0pa3zoBarenbHblil pecypc Poccuny

http://school-collection.edu.ru

®denepanbHbII o0pa3oBaTebHbIHI ropTat:
YUpPEXKIEHUSA, NIporpamMmsl, cTaHzapTsl, BY3bl, TecThl
EI'D, THA

http://www.edu.ru

®denepanbHbII LIEHTP MH(POPMALMOHHO-
oOpa3zoBatenbHbIX pecypcoB (PLIMOP)

http://fcior.edu.ru

Pycckas BupTyanbpHasi Oubinorexa

http://rvb.ru

ExxenenenbHuk Hayku u oOpazoBanust HOra Poccum
«AxaneMus»

http://old.rsue.ru/Academy/Archives/I
ndex.htm

Hayunas snekTponHas 6ubnmoreka «e-Library»

http://elibrary.ru/defaultx.asp

DneKkTpoHHO-O0ubanoreunas cucrema IPRbooks

http://www.iprbookshop.ru

DNEKTPOHHO-CIIpaBOYHAsl CHCTEMa JIOKYMEHTOB B
cthepe odpazoBanust «THPopMHO»

http://www.informio.ru

NudopmannonHo-npaBoBas cucrema «KoHCynbTaHT-
IUTIOC)

CereBast Bepcusi, JOCTYIIHa CO BCEX
KOMITHIOTEPOB B KOPIIOPATHBHON CETH
Nuarl’y

OneKTpoHHO-0nbaroTeuHas cuctema «tOpait»

https://www.biblio-online.ru

7.3. TIporpaMmmHoOe oGecnieueHue

Microsoft Office 2007, 2010, 2016
AnTtuupycnoe [10 Kaspersky endpoint security
CrnpaBouHo-nipaBoBas cucreMa “KoHCynbTaHT”

agbrwbnE

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

6 Oneparnronnast cuctema Microsoft Windows XP Professional.
7. ITaket npuknamusix nporpamm Microsoft Office 2003 Professional.

8. IIporpammuslil npoaykT «AHTHBUpPYC Kacnepckoroy.

9. Ilporpammusrii mpoaykT FineReader 7.0 Professional Edition.

10. ITporpammusiii npogykt MATLAB 6.

7.4. MaTtepua/ibHO-TeXHHYeCKoe o0ecniedeHue

B paGorax 3azgeiicTBoBaHO cienyomee 000pyIOBaHME: CKAaHUPYIOUIMH 30HIOBBIH MHUKPOCKOI
Solver Next, BakyyMHbIll yHUBepcanbHbIi mocT BYII-5, meramtorpaduueckuii mukpockon METAM-
PB u m3meputenb MHKPOTBEPAOCTH, JaOOpaTOpHas yCTaHOBKA JJISl MCCIEIOBaHUS TeMIepaTypHOI
3aBUCUMOCTH  3JIEKTPONPOBOJAHOCTH METAUIOB M  CIUIABOB, JIaOOpaTOpHas yCTaHOBKA  JJIs



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

WCCJICIOBAHMSI MATHUTHBIX CBOMCTB. s Kaxmaoi paboOThI MMEIOTCS METOJIUYECKUE MOCOOUs (B TOM
YUCJIE SJIEKTPOHHBIC BAPUAHTHI) M METOJNYECKUE YKa3aHUSI.

YyeOHast ayauTopus JUIsl JEKIMOHHBIX
sasgruii - (Ne  303) 386132, PHU,
r.Ha3zpans, ["'amyp3ueBckuili okpyr, yi.
Marucrtpanbnas, 39a, Kopriyc 3E

Cron s mpenogaBarens - 1 mr. (COCTOUT M3 2-X
CEeKIIMi); cTyn JuIsl mpenojaBarens -1 mr.; qocka - 1
mT.; TpuOyHa-1 mT, cron - 36 mT.; CKaMpsi- /2 1T

VYyeOHast ayquToOpHs ISl CEMHUHAPCKUX
sansTuid - (Nell6) 386132, PU,
r.Ha3zpans, ['amyp3ueBckuii Okpyr, yi.
Marucrpanbnas, 39a, Kopryc 3E

Cron nana mnpenomaBatens - | T, cryn s
npenojasarens -1 wr.; qocka - 1 wr.; cron - 14 mr.;
cKaMbs-28 11T, YueOHbIe IT0CO0US 10 AUCIUILIMHAM.
TecTbl pyOEKHOTO, UTOTOBOTO KOHTPOJISI, HATJISTHBIC
nocobust, YMK no gucummnianHam




Pabouas nporpamma nuciumiIuHbl « PU3NUECKOE METAJUIOBEICHHE» COCTAaBIIEHA B COOTBETCTBUH C
tpeboBanusiMu ®I'OC BO mno nHampaienuto mnoarotoBku 03.03.02 Pusmka, yTBEp:KIECHHOIO

npuka3zoM MuHHCTEpCcTBa 00pa3oBanus u Hayku Poccutickoit deneparuu ot « 07 » aBrycra 2020 T.
Ne 981.

[Tporpammy coctaBui: K.)-M.H., 101IeHT kKadeapsl «Dusuka» M. A, Hansruena

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsl « Pu3nka»

[Tpotokon Ne 10 ot «20» urons 2023 roga

[Tporpamma ogo0peHa YueOHO-METOAMUECKUM COBETOM (PH3UKO-MATEMAaTHIECKOTO (paKkysbpTeTa
ITpotokon Ne 10 ot «23» urons 2023 roga

[Tpencenarens Y4eOHO-METOIUISCKOTO COBETa (PaKyIbTeTa /HamerueBa M. A.

[Iporpamma paccMOTpeHa Ha 3aceJaHuU Y 4e0HO-METOANYECKOTO COBETa YHUBEPCUTETA
[TpoTokom Nel0 ot «28» mronst 2023r.



CBeeHUs1 0 TMepeyTBEpP:KIE€HHMHM MPOrpaMMbl Ha oOYepeaHON Y4YeOHBI Troa H
perucTpanuu u3MeHeHuil

YyeOHsblii Pemrenue Buecennnie usmenenus IMonmuce 3aB.

ToJI kadenpsl kadenpoit
(Ne mporokoa, 1ata)




