MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

UHCTUTYT SJAEPHOU ®U3NKU Y TEXHOJIOT U

KA®EJPA OPU3UYECKUX ITPOBJIEM MATEPHUAJIOBEJJEHW A

OJOBPEHO YMC ®BUYKC
[Iporokon Ne 06/23

ot 2.06.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

MATEPUAJIOBE/IEHUE
HanpaBnenne noaroToBku [1]27.03.03 CuctemHbIi aHATU3 U YIIPABICHUE
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AHHOTALMS

B nucnumnnuHe u3yyaroTcs YCioBUSL paOOThI, CBOWCTBA W TMOBeIEHHE TNOJ OOIydeHHEeM
TOIUIMBHBIX W KOHCTPYKLHMOHHBIX MAaTEpUAOB SIEPHBIX DHEPreTUYECKUX YCTAHOBOK. YueOHas
JUCLUIUINHA COCTOMT M3 2-X MOAYJeH JEeKIMOHHOro mnukiaa - 30 4acoB B CEAbMOM CEMECTpe
JUIMTENIBHOCTBIO 16 Hexenb. I[IpoMeXyTOUHBIM KOHTPOJIb 3HAaHUM B KOHLE KaXIOTO MOAYJA
OCYILECTBIIsITCSI B (JOPME MUCbMEHHBIX KOHTPOJIbHBIX paboT. TOroBoit opmMoii KOHTpOJIS SIBIISETCS
3a4er.

1. LEJIU U 3ATAYA OCBOEHUS YYEBHOM JUCHUITIIUHBI

JlucuuiuinHa BBEJI€HA JJIsl O3HAKOMIICHHS CTYJIEHTOB C TpeOOBAaHHMSIMHM, NPEAbIBISEMBIMU K
PEaKTOpPHBIM MarepuasaM, ¢ UX CTPYKTYpOH U CBOMCTBAMM, C BIMSHUEM Ha HUX DKCILUIYaTallMOH-HBIX
¢akTopoB. [1o oxkoHUaHMM W3YyYEHUS AUCHUILTUHBI CTYACHTHI JOJDKHBI YMETh 0OOCHOBAHO BHIOMpPATH
ONTUMAaJIbHBbIE KOHCTPYKIMOHHBIE U TOIUIMBHBIE MAaTEPHAJIBI JUIS SIIEPHOTO PEAKTOpa 3aJaHHOTO THIIA,
HMMETH NIPEJCTaBICHUE O NIEPCIEKTUBHBIX MaTEpHAIAX.

2. MECTO YYEBHOH JIJUCIIUILJIMHBI B CTPYKTYPE OOII BO

JlucuuniauHa HOCUT OO30pHBIM XapakTep W HeoOXoauMa JUIsl MOJyYeHHUsl MPEeACTaBICHUN O
npobiieMax peakTOPHOrO MarepuaioBeAeHus. JlJis yCNemrHoro OCBOCHUS JaHHOW JAMCHUILIMHBI
CTYJEHTHI JOJKHBI 3HATh MaTeMaTUKy U (PU3UKY B Mpezenax 00pa3oBaTeIbHBIX MPOTPAMM.

3. ®OPMUPYEMBIE KOMIIETEHIINUU U IINTAHUPYEMBIE PE3YJIBTATbHI
OBYYEHUA

VYHuBepcanbHble H(WiIK) o0enpodeccuoHaTIbHbIE KOMITETEHIIUN

KO,I[ N HAUMCHOBAHHEC KOMIICTCHIIHN KOI[ 1 HAUMCHOBAHUC MHAUKATOpa JOCTHXCHUSA KOMIICTCHIIUA

OIIK-1 [1] — Cnocoben 3-OIIK-1 [1] — 3HaTh: TEOpHUIO CUCTEM M CUCTEMHBIN aHAINU3;
aHAJIM3UPOBATh 3a7a4u TEOPHUI0 MEXIIMYHOCTHOM U IPyNIOBON KOMMYHHUKAIIUU B
npodeccroHABLHO e TETPHOCTH JICIIOBOM B3aUMO/ICHCTBUY; IPEIMETHYIO 00JIaCTh U

Ha OCHOBE TOJIOKEHUH, 3aKOHOB U crenuQuKa AeaTeIbHOCTH OpraHu3aliy B 00beMe,

METOJIOB B 00JIACTH €CTECTBEHHBIX JOCTATOYHOM JTSI pEIICHHUS 3a/1a4 OU3Hec-aHaln3a.

HayK U MaTeMaTUKH V-OIIK-1 [1] — ymeTb: onpenensatb CBA3U U 3aBUCUMOCTH

MEXY dJIEMEHTaMu HH(opMaIy OM3Hec-aHaIu3a;
MPUMEHSTh HH(OPMAaLIMOHHbIE TEXHOJIOTUU B 00BEME,
He0oOX0IUMOM JTSI 1IeJiel Ou3Hec-aHallu3a; aHaTN3UPOBATh
BHYTpEHHUE (BHENTHUE) (AaKTOPHI U YCIIOBHUS, BIUSIIONINE HA
JEeSTEIbHOCTh OPTaHU3ALIUH.

B-OIIK-1 [1] — B1aageTh HaBbIKaMH: aHAIU3a PELICHUI C
TOYKH 3PEHUS TOCTHKEHUS LIEJIEBBIX MTOKA3aTeNIed pEeICHUI
OLIEHKa PECYpCOB, HEOOXOIUMBIX JJIsl pean3aluu peluIeHHl

OIIK-2 [1] — Cnocoben 3-OIIK-2 [1] — 3HaTh: TEOPHIO CUCTEM U CUCTEMHBIN aHaJIN3;
(dhopMynHupoBaTh 3a1a4U HAyYHYIO MPOOIEMATHKY B MEKIUCIUILTUHAPHBIX 00JIacTsIX
poeCCHOHATBHON IEATETLHOCTH 3HAHUH

Ha OCHOBE 3HAHUI MPOPUIBHBIX VY-OIIK-2 [1] — yMeTb: aHAJIU3UPOBATH HOBYIO HAYUHYIO




pa3aeioB MaTEMAaTHYECKUX H
€CTECTBCHHO- HAYYHBIX JTUCITUTUINH
(Momymeit)

VYK-1 [1] — CriocobGeH ocymiecTBIATh
MOUCK, KPUTUYECKUH aHAIU3 U
CUHTE3 UH(POpPMAIIH, IPUMEHSTh
CUCTEMHBIHN MOJXO ISl PEIICHUs
IIOCTABJICHHBIX 3a1a4

Mpo0JIEeMaTHKY B MEKIUCITUTUIMHAPHBIX 00JACTIX 3HAHUN
B-OIIK-2 [1] — BmageTs HaBBIKAMH: CUCTEMHOTO U
CPaBHUTEJIBHOTO aHAJIN3a, METOAOJIOTUN CUHTE3A; IPOBOJIUTH
AHAJIOTWH B CUCTEMAX Pa3jIMyHOIO reHe3nca

3-VK-1 [1] — 3HaTe: MmeToauku coopa u 00paboTKu
uH(pOpMaIINK; aKTyallbHBIE POCCUNCKHE U 3apyOeKHBIE
UCTOYHUKHU HHpOopManuu B cepe nmpodeccnoHanbHOMN
NeSITeIbHOCTH; METOJI CACTEMHOTO aHAIIN3a

V-VYK-1 [1] — YMeTh: npuUMEHSITh METOIUKHU TIOWCKA, cCOOpa 1
00paboTKu HH(POPMAINH; OCYIIECTBIATH KPUTUICCKHIA
aHAJIN3 U CUHTE3 MHPOPMAITUH, ITOJTYICHHOH U3 pa3HBIX
HUCTOYHUKOB

B-VK-1 [1] — BnageTs: MmeTomamu mowvcka, coopa u
00paboTKH, KPUTUYECKOTO aHATN3a U CHHTE3a MH(OpMaInH;
METOJIMKOH CHCTEMHOTO TIOIX0a JIJIS PEIICHHS
MOCTaBIICHHBIX 33734

4. BOCIIUTATEJIbHBINA MIOTEHIIUAJ JUCHUTLIAHBI

Hanpasnenus/uenu
BOCITUTAHUS
[IpodeccuonansHoe
BOCITUTAaHHE

(B17)

3agauym BocriuTaHus (KOox)

Coznanue ycioBHi,
00ecreynBaronux,
(dhopMUpOBaHKE YYBCTBA JTUYHOM
OTBETCTBEHHOCTH 32 Hay4HO-
TEXHOJOTUYECKOE Pa3BUTHE
Poccuu, 3a pe3ysibraThl
HCCJIEIOBAHUI U UX MTOCICACTBHS

BocnuraTensHbINH TOTEHITHAT
JUACLIUIUTHH

1.Mcnonb30BaHME BOCIIUTATCILHOTO
IMOTEHIIMAIA JUCIUIIINH
npodeCCUOHATIBHOTO MOAYJIS JIst
(GhOpMHUPOBAaHUS YYBCTBA TUIHON
OTBETCTBEHHOCTH 3a JOCTUIKCHHUE
aujaepcTBa Poccuu B BeyIux
HAYYHO-TEXHUUYECKUX CEKTOPaxX U
(GyHIaMEHTAIBHBIX UCCIICIOBAaHUSIX,
00ecneynBaIonux e
HSKOHOMHYECKOE Pa3BUTHE U
BHEIIIHIOIO 0€30I1aCHOCTb,
MOCPEACTBOM KOHTEKCTHOTO
00y4eHus, 00CYKIEHUS COLUATHHON
Y TIPAKTHYECKON 3HAUHMMOCTH
pPe3yNIbTaTOB HAYYHBIX
HCCJIEIOBAHUI U TEXHOJIOTHUECKUX
pa3pabotok. 2.Mcnonb3oBaHue
BOCIIMTATEILHOIO MOTEHIMATIA
JTUCITUTLIAH TIPO(ECCUOHATTLHOTO
MOTYJIS JUTsSE (QOpMHpPOBaHUS
COIMAIIBHOM OTBETCTBEHHOCTH
YYEHOTO 32 Pe3yJIbTaThl
HCCIICIOBAHUI U UX IOCIEACTBUS,
Pa3BUTHUS UCCIICIOBATEILCKUX
KauyeCTB MOCPEICTBOM BBITIOJIHEHUS
y4e0HO-HCCIIeIOBATEIIbCKIX
3aJJaHUil, OPUEHTUPOBAHHBIX HA
W3YYCHHE U TIPOBEPKY HAYYHBIX




[Ipodeccuonanshoe
BOCIIUTaHHE

[Ipodeccuonanshoe
BOCIIUTaHUE

Co3znanue yCcioBHH,
o0ecreynBaroIInX,
(hopMHUPOBaHHE OTBETCTBEHHOCTH
3a npodeccroHaNbHBIN BEIOOD,
MpoeCCUOHAIBHOE Pa3BUTHE U
npodecCHOHANBHBIEC PEIICHUS
(B18)

Co3znanue ycioBui,
o0ecreynBaroOIInX,
(dbopMUpOBaHNE HAYYHOTO
MHUPOBO33PEHUS, KyJIbTYpPbl
MOKMCKa HECTAHAAPTHBIX HAyYHO-
TEXHUYECKUX/TIPAKTUUECKUX
penieHuil, KpUTUHIECKOTo
OTHOILIEHUS K UCCIIEI0OBAaHUAM
JHKeHay4Horo Tojka (B19)

(baKTOB, KpUTUUECKUN aHATIN3
myonuKanuii B mpodecCuoHaIbHON
001acTH, BOBJIEYCHHUS B PeallbHbIC
MEXTUCIUTUTMHAPHBIC HAYIHO-
HCCJIEIOBATEIBCKNUE IPOEKTHI.
Hcnonp30BaHne BOCIIUTATEIHHOTO
NOTEHIMAaIa JTUCIUIUTMH
pohecCuOHATBEHOTO MOAYJIS JUIst
(bopMHpOBaHUS Y CTYACHTOB
OTBETCTBEHHOCTH 3a CBOE
npodeccuoHaIbHOE pa3BUTHE
MOCPEACTBOM BbIOOpA CTYIEHTaMH
MH/IMBUYaIbHBIX 00pa30BaTeIbHBIX
TpPaeKTOpHUI, OpraHu3aluu CUCTEMbI
OOIIEHUS MEXKY BCEMU
y4aCTHUKaMU 00pa30BaTEIbHOTO
Ipouecca, B TOM YUCIIE ©
HCIIOJIb30BaHUEM HOBBIX
UH(POPMALIMOHHBIX TEXHOJIOTUH.
1.Mcnonp30BaHue BOCIIUTATEIBHOTO
NOTEHIMAaja JUCIUIUINH/IPAKTUK
«HayuHo-uccnenoBartenbckas
pabotay, «IIpoekTHas npakTHKay,
«HayuHb1i1 cemunap» is:

- (hopMUpOBaHMS TOHUMAHUS
OCHOBHBIX IIPUHIIUIIOB U CIIOCOO0B
HAYYHOT'O O3HAHHSI MUPA, PA3BUTHUS
HCCJIEIOBATENbCKUX KaUeCTB
CTYJIEHTOB IIOCPEJCTBOM HUX
BOBJICUEHUS B UCCIIEJIOBATEIbCKIE
IPOEKTHI M0 00JIACTSIM HAYyYHBIX
uccienoBanuii. 2.Mcnonp3oBanue
BOCIIUTATEIBHOIO MOTEHIINANA
quctumiuH "Meropus HayKu U
unxeHepun', "Kpurnueckoe
MBIIJIEHHE U OCHOBBI HAyYHOU
KOMMYyHuKanuu'", "Benenue B
crienManbHOCTh ", "HayuHo-
uccienoBaTenbckas pabora',
"Hayunblil cemunap" mis:

- (opmupoBaHUs CIOCOOHOCTH
OTJIIENATh HACTOSIIME HayYHbIE
UCCIIEIOBAHMSI OT JDKEHAYYHbIX
MOCPEACTBOM IIPOBEJCHUS CO
CTYACHTaMH 3aHATUH U PETYISIPHBIX
Oecen;

- (hopMuUpPOBaHUS KPUTHUYECKOT'O
MBIIICHHSI, yMEHUSI pACCMAaTPHUBATh
pas3JInYHbIE UCCIIEOBAHUS C
AKCIEPTHOM MO3ULIUK OCPEACTBOM
00CYX/IeHUs CO CTyA€HTaMH
COBPEMEHHBIX HCCIIEIOBAHUN,




HUCTOPUUECKHUX MPEANOCHIIOK
TOSIBJICHUS TE€X WJIM UHBIX OTKPBITHI
Y TEOPUH.

S. CTPYKTYPA U COJAEPKAHUE YYEFHOMN TUCIATLINHBI

Pazgensl yqe6H01‘/'1 JUCIHHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (bOpMLI KOHTPOJIA:

Ne HaumenoBanue "é;
< bl o
.1 pasaeia yueOHo = o = i = % %
JTUCHHUIIINHBI §\ 2 = ) é 5 E_ - =
a~Eg | 28 2 " 2
- o ® ~— [a0] (=9 =
= 2 = o 5 o= = S s =
\9-48 = A S o =~ H=§
= ESeg=| 52| S s ~| 8 5 &
= |EEZE|EEE 5% |EEE|i:d
& S588| 28| 25 Exg| 535S
) 3 o= \c§§ S 3 F R =83
= me=ma|0zxz| =28 <acz| =83

* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OanioB joipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH

CoxkpaiieHne HauMEeHOBaHHUM (POPM TEKYIIIETO KOHTPOJIS U aTTECTAIlUU Pa3/IeiOB:

0O0o03ua | [Tos1THOE HAMMMEHOBAHME

YyeHHe
KN KoHTposib 1o uroram

KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Coaep:kanue Jlek., | IIp./cem. | JIa6.,
" qJac. , Yac. yac.

CokpalleHHbIE HAUMEHOBAHMS OHJIAH OMIUIA:

O603una | [TosiHOe HaMMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

1M IToJIHOTEKCTOBBIN MaTepHran
T1JI ITomHOTEKCTOBEIE JEKIIUNA
BM Buneo-marepuansl

AM Aynmo-marepuasl

[Ip3 [IpeszenTanuu

T TecTbl

OCM DJIEKTPOHHBIE CIIPABOYHBIE MAaTEPUATIBI
ncC HNHTEpaKTUBHBIN CaWT




6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

IIpu peanuzanuu nOporpamMmbl  y4eOHOM  JAMCHUIUIMHBI — MCHOJB3YIOTCS  pa3jiMuHbIE
o0pa3oBaTeNnbHbIE TEXHOJIOTHU — 3aHATHUS TPOBOIATCA B (hopMe JIEKIUI B MPOCMOTPa TEMATUIECKUX
¢bwibMoB. JI7s1 KOHTPOJSL YCBOSHHS CTYACHTOM pa3ieiioB JaHHOW JTUCIMIUIMHBI HCIIONB3YIOTCS
TECTOBBIE TEXHOJIOTMH, OTBETHl Ha KOTOpbIE MO3BOJSIOT CYyAUTh 00 YCBOEHHHM CTYIEHTOM JaHHOIO
Kypca. YCBOGHHE CTYICHTAMH MaTepuana Kypca KOHTPOJIMPYETCS HAIUCAHWEM KOJUIOKBHYMOB.
CamocrosTenbHas paboTa CTYIEHTOB TOApa3ymMeBaeT Mo co0oi mHpopaboTKy JEKIIMOHHOTO
MaTepHaja ¢ UCI0JIb30BAHNEM PEKOMEHyEMOH JINTEPATYPHI AJIs IOATOTOBKU K TECTAM.

7. ®OH/JI OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00ECIIeYMBAET MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3ynbTatoB 00ydeHUs: (KOMIETEHIMM M MX MHIUKATOPOB) MOCPEACTBOM MEPONPUSTUNA TEKYLIETO,
pyOEex’HOro U IPOMEKYTOUHOTO KOHTPOJIS IO JUCLIUIIUHE.

Cesi3p Mexnay (GOpMUPYEMBIMH KOMIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IIPEJCTaBIICHA B ClIeAyIOLIeH Ta0nuLe:

KoMnerennus NHaukaTopbl 0CBOEHUS ATTecTAlIMOHHOE MEPONIPUATHE
(KIT 1)

OIIK-1 3-OI1K-1 3, K1-8, K1-16
V-OIIK-1 3, KU-8, K1-16
B-OIIK-1 3, KH-8, K1-16

OIIK-2 3-OI1K-2 3, K1-8, K1-16
V-OIIK-2 3, KH-8, K1-16
B-OIIK-2 3, K-8, KI1-16

VK-1 3-VK-1 3, KU-8, K1-16
V-VK-1 3, K1-8, K1-16
B-VK-1 3, KU-8, KI1-16

HIxkanbl oneHKH 00pa3oBaTEeIbLHbBIX 10CTHKEHUI

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax orT 0 10 yCTaHOBIEHHOTO
MaKCHMAaJILHOr0 Oajljla BKIIOUYMTENLHO. MTorosas aTTecranuAa I10 JUCHUIIIIMHE OLICHUBACTCA IIO 100-
0aJUTbHOM IIKae W MpeACTaBiIsieT co00i cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUT
3a/IaHMM B paMKax TEKYIIErO U MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAECTCS B COOTBETCTBUHU CO CIEAYIOIICH IIKAIOM:

Cymma Onuenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OaJUILHOH IIKAJIE ECTS Y4eOHOU JUCITUTIIMHBI

OHCHKa «OTJIMYHO» BBICTABJISICTCS
CTYJIICHTY, €CJI OH TJTyOOKO M IIPOYHO
YCBOMJI IPOTPaMMHBII MaTepua,
HCUYEPIIBIBAIOIIIE, TOCIIEIOBATEIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKH CTPOHHO €ro
M3JIaraet, yMeeT TECHO YBA3bIBATh
TEOPUIO C IPAKTUKOM, UCIIONB3YET B
OTBETE MaTepUall MOHOTPAPHUIECCKOI
JIMTEPaTyphl.




85-89 B OlLieHKa «XOPOII0» BBICTABIIAETCS

75-84 C CTYZCHTY, €CJIM OH TBEPIO 3HACT

MaTepua, TPaMOTHO U TIO CYIIIECTBY
W3JIaraeT ero, He OMycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 OlLieHKa «yI0BJIETBOPUTEIBHO

BBICTABJISICTCA CTyZ[eHTy, €CJIM OH UMEECT
3HAHUA TOJIBKO OCHOBHOI'O MaTepI/Iana,
R HO HE YCBOHII €T0 JIETAICH, NOIMyCKaeT
60-64 «Y00871eMBOPUMENLHOY E HETOYHOCTH, HEJOCTATOYHO IPaBUIIbHBIE
(opMyNIHPOBKY, HAPYILICHUS
HOFH‘ICCKOﬁ IIOCJIICJOBATCIBHOCTHU B
W3JI0’KEHUH [TPOrPaMMHOT0 MaTepraa.

OreHka «HEyJ0BIETBOPUTEIBLHO»
BBICTaBIISICTCS CTYACHTY, KOTOPBII HE
3HAET 3HAYUTEIBbHOU YacTH
MPOTPaMMHOTO MaTepuala, JOMyCKaeT
H 60 2— F cymecTBeHHbIe omnOKu. Kak mpasuio,
HRe «HEYO0811eMEOPUMETLHOY OLICHKA «HEYIOBJICTBOPUTEIIEHO
CTaBUTCA CTYJACHTaM, KOTOPBIC HE MOT'YT
MPOAOILKHUTE 00ydeHHe Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH AWCIMILINHE.

8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCUUIIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. 620 50 duznueckoe marepranoBeaeHue T.6 KOHCTpyKIIMOHHBIE MaTepuabl siI€PHON TEXHUKH,
Mocksa: HUSIY MU®U, 2012

2. 620 50 dusnueckoe marepuanoseaeHue 1.7 AnepHsle TorMBHbIE MaTepuansl, Mocksa: HUAY
MU®U, 2012

3. 620 ®50 ®duznueckoe Marepuanosenenue T.6 U.1: KoHcTpykunoHHbIE MaTepraibl ACPHOU
TeXHUKH, , MockBa: MUDU, 2008

4. 620 50 duznueckoe marepuanoseacHue 1.6 U.2: SInepHple ToMIMBHBIE MaTepHUalsbl, , MockBa:
MU®U, 2008

5. DU I'59 Kapbuanoe simepHOE TOILTUBO : yueOHOoe mocodue ams By3os, HO. I'. 'ogun, A. B.
Tenumen, Mocksa: MUDU, 2007

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 621.039 I'59 ®usnueckoe MeTaUIOBEICHNE TITyTOHUS U €T0 CIUIABOB : y4e0. mocolue 1mo Kypey
"Peaktopnoe marepuanoseaenue”, FO.I'. 'onun, Mocka: MUDU, 2004

[NPOTPAMMHOE OBECITEYEHUE:



1. ITaket nmporpamm Microsoft Office (MynpTUMenUitHAS ay TUTOPUS)
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

1. AyauTtopus ¢ MyJIbTUMEIUHHBIMUA CpeAcTBaMU ()

2. MynsTuMenuiiabie cpeactsa ()

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH IJIA CTYAEHTOB

[Tpu m3ydyenun tembl 1 HeoOXoauMo chopMUpOBaTH OOIIEe MPEICTaBICHUE O TOIJIMBHBIX U
KOHCTPYKLUHMOHHBIX MaTepHajiax, MaTepHalax 3aMeUIMTENsA, OTpaxXarels, peryJupyrolX CTep:KHEH.
3HaTh UX (YHKLUMOHAJIbHOE HAa3HAUYEHHE, COCTaB M OCHOBHBIE SAEPHO-(PHU3NUECKUE CBOMCTBA.
PaccmoTpeTs BiusSHHE Pa0OYMX YCIOBHH, TakMX Kak OOJyueHHe, TeMIlepaTypHbIE IMOJis, (HU3UKO-
XMMHUYECKHE U KOPPO3HUOHHBIE MPOLIECCHI, CTATUYECKUE U AMHAMUYECKUE HArpy30K Ha UX NOBEICHHE
IIPU SKCILTyaTaluy.

[Ipu paccMoTpeHHH TeMbl 2 HEOOXOJUMO 3HAaTh HYKJIUAHBIA M XUMUYECKHI COCTaB SAEPHOTO
TOIUIMBA, U ero kiaccupukanuoo. IloHnMaTe 4TO Takoe BBHITOPAHHWE U SHEPrOHANPSIKEHHOCTh. 3HATH
OCHOBHBIE OCOOEHHOCTHU U TPEOOBaHUS K AIEPHOMY TOILIUBY.

[Io marepuamam Tembl 3 HEOOXOAMMO CGOPMUPOBATH TNpPEACTaBICHHE O (U3HUYECKUX,
TEMIOPU3NUECKUX, MEXaHMYECKMX M XUMHMUYECKHMX CBOWCTBaX YypaHa, M IIOHMMaThb OCHOBHBIE
3aKOHOMEPHOCTH MX M3MeHeHMd. [IpecTaBisTh OCHOBHBIE MEXaHU3MBI IJIACTUYECKON Jedopmanus u
3HaTh YTO TaKO€ TEKCTypa B YPAaHOBBIX H3Aenusx. VIMeTh mpezicTaBieHHe 00 OCHOBHBIX BHIaX
TEPMUYECKON 00pabOTKM ypaHa HAMpaBIICHHONW Ha TMOBBIINICHHE €Tr0 HKCILTyaTal[AOHHBIX CBOMCTB.
3HaTh CIUIaBHI ypaHa, UX KilaccH(PHUKAIMIO, CBOMCTBA U TEPMHUYECKYIO0 00padoTKy. [IpencraBisaTs cede
MOBEICHUE ypaHa M €ro CIUIaBoB Moja oOmyuyeHueMm. [loHMMAaTh CyTh METOJOB HAaIpaBJIEHHBIX Ha
MOBBIILIEHUE PAAMALMOHHONW CTAaOWUIBHOCTU CEpJCYHHUKOB TBIJIOB M3 ypaHa M €ro CIUIaBOB. 3HATh
MpUMEPHI MPUMEHEHHUS YpaHa U €ro CIjIaBoB B SADY.

[Tpu uzyuenun tembl 4 choOpMUPOBATH MpEACTaBICHHE O (UINYECKUX, TEIUIO(U3MUYECKUX,
MEXaHUYECKUX U XMMHYECKHX CBOMCTBAX IUTYyTOHHUS. 3HATH CIUIABBI IUTYyTOHUS, UX KIACCU(DUKALUIO U
cBoiictBa. llpencraBisare ceGe mMoBeneHHE IUTYTOHMS M €ro CIUIAaBOB MoJ o0OdydeHueMm. 3HaTh
IIPUMEHEHNE IUTYTOHUS U €T0 CIUIaBoB B SI0Y.

[Ipu paccMOTpeHHH TEeMBI 5 HEOOXOAWMO IPOBECTH CPABHUTEILHBIA 0030p JOCTOMHCTB U
HEJOCTAaTKOB KEPaMHUYECKOIro SAEpPHOr0 TOIUIMBA (OKCHUAHOIO, KapOWIHOTO, HUTPUIHOTO H
CHJIMITUHOTO) B COOTBETCTBUHU C TPEOOBAHUSIMHU.

Tema 6 HameneHa Ha O3HaKOMJIGHHE C  (U3HYECKUMH, (PUIUKO-XUMUUYECKUMH,
TEIUNIOQU3NYECKUMA W MEXaHUYECKUMHU CBOMCTBAMH OKCHUIHOTO SIEPHOTO TOMJIMBA W UX
U3MEHEHUAMHU B pabouux ycioBusx. Heo6Xoaumo npeacTaBiaTh MOBEACHUE OKCUIHBIX CEp/IEYHUKOB
TBIJIOB IIPU BBITOPAHUU. 3HAThb 3aKOHOMEPHOCTH DBOJIOLUS CTPYKTYpPbl M IEpepacipesielieHue
nopucroctd. ViMeTh o0Immiue mpesncTaBieHust O Mpoleccax, MPUBOAIIINX K 00pa30BaHUIO CTPYKTYPHI



BBICOKOTO BBITOpaHUsl. 3HAaTh 3aKOHOMEPHOCTH paJUAlMOHHOTO JIOCHEKAHHMS W PaJMAllMOHHON
noyizy4yectb. IlIoHMMaTh MEXaHU3MBI IIepepacipeieieHe KUCI0poJa U aKTUHOUIOB. 3HaTh OCHOBHBIE
TPYNIBI TBEPABIX MPOIYKTOB JENEHUS, NX (PU3MUecKoe U XUMHUECKoe cocTosiHue. [loHuMaTh BIHsIHIE
BBITOPAHUS HA KUCIOPOAHBIM moreHuuan. IlpencraBisath cebe MeXaHM3Mbl U 3aKOHOMEPHOCTH
(bU3UKO-XMMHUYECKOTO B3aUMOJICHCTBUS TOIIMBA U NMPOIYKTOB AENEHUS ¢ 000JI0YKOM TB3JIa OBICTPOTrO
peakTopa. Pa3nensaTh MOHATHS «TBEPAOE» U «Ta30BOE» pACIyXaHHWs. 3HATh MEXaHU3MbI U (AKTOPHI,
BIIMSIOIINE HA PACIlyXaHUE OKCHIHBIX CEpACYHUKOB TBAUIOB. [IpeAcTaBisaTh MEXaHU3MBbI IPUBOISAIINE
K Boixony I'TIJ] u3 OoKCHAHBIX cepAeyHUKOB. 3HATh (akTopskl, Baustomme Ha Bbixoa ['TI/. [Tonumars
OCOOCHHOCTH MEXAaHMYECKOTO B3aMMOJCHCTBUS OKCHAHOTO TOIUIMBA C OOOJIOYKOW TB3NIA Ha
HOMHUHAJbHON MOUTHOCTH W IPU MAaHEBPUPOBAHUU MOIIHOCTHIO. [IpeAcTaBisITh MepCeKTUBHBIE TyTH
MOBBIIICHUS IKCIUTYyaTallMOHHBIX XapaKTEPUCTUK OKCHJIHOTO SJIEPHOTO TOIUIMBA (ypaH-TraJ0JuHUEBOE
OKCHJIHOE TOIUIMBO, INIACTUYHOE OKCHJIHOE TOIUIMBO). 3HATh IPUMEHEHUE OKCUIHOTO TOIUINBA B SO0V,

[Ipu u3yuenuu Tembl 7 HEOOXOAUMO CHOPMHUPOBATH MPEACTABICHUN O JUCIEPCHOM SIEPHOM
toruiBe (AT). [TorumaTe paznuuus B uacaibHON U peanbHol cTpykType JAAT. 3nare TpeGoBanus K
MarepuaigaM JUCHEPCHBIX TOIUIMBHBIX KOMmo3unuil. [lpoaHanusupoBarb TEpMOAMHAMHYECKU
crabmwibHOe U MeTactabminbHOe [T, [IpeacTaBiasaTe ocHOBHBIC 3aKkOHOMEepHOCTH TToBeaeHus AT mpu
BBITOpaHUU W (HaKTOPHI, BIMSIONIME Ha paauanuoHHylo cradmibHocTh JSAT. 3Hath cBolicTBa
JTUCTIEPCHBIX KOMIIO3HMIIMNA C MaTPUIIAMH U3 aTIOMUHUS, HEPIKABEIOIICH CTalM, MarHus, MOJIUOIeHa U
BoJIb(hpama U MpUMepHl UX NpuMeHeHus B A0V,

Tema 8 HampaBneHa Ha ¢opMupoBaHHe TOHITHS O MHKpOTBIIax (MT). Heobxomumo 3HATH
cTpykTypy MT, HazHaueHue CJIOEB TMOKPHITHs, TPEOOBaHHE K TOIUIMBHBIM cdepamM U Marepuaiam
CJIOEB MOKpPBITUS, COCTaB M CBOWCTBAa TOIUIMBHBIX MHKpocdep. ChopMupoBath MNpeacTaBiICHUE O
CTPYKType, COCTaBax M CBOWCTBAX MUPOYTJIEPOAHBIX MOKPHITHUI M MOKPBITHHA U3 KapOuga KpeMHUS.
3HaTh OCHOBHBIE 3aKOHOMEPHOCTH BIMSIHME Ha HUX 0OmyueHus. Xumudeckoe cocrosiHue I/ B
TOIMUBHBIX MHKpochepax. Yreuka I[IJI u3 MT u wucrounuku yrteukd. [loHUMaTh MeXaHH3MBI
murpaiuu ¥ yreuku 1] u3 tonnmBa BTI'P. 3Hath OCHOBHbBIE BU[bI MOBPEKICHUS MUKPOTBAIJIOB B
pabounx yciaoBusAX (MHUrpanus TOIIMBHBIX MUKpocdep B MT, koppo3ust KapOUIHOTO CI0sI TOKPHITHS
MT nponykramu nenenus). VIMeTh MpelncTaBiICHHE O HAMPSKEHHO-Ie()OPMUPOBAHHOM COCTOSIHHH
MT, kak o ¢axTope ux padoToCnocoOOHOCTU. 3HATh MPUMEHEHHE JUCIEPCHOrO TOIUIMBA Ha OCHOBE
MHUKpOTB3JI0B B SIDVY.

Tema 9 packpbIBaeT JOCTOMHCTBA M HEJOCTATKH TEPCIICKTUBHBIX BUIOB KEPaMHUECKOTO
saaepHoro torminBa. Hy)kHO 3HaTh OCHOBHBIE KapOUAbl ypaHa U IUTyTOHUS, UX CBOMCTBA, NMOBEACHHE
nox oOaydyeHHEM M BO3MOXHBIE oOnacTh mpumeHeHus B ADVY. 3HaTh CBOKNCTBA, MOBEICHHE IO
00Jy4eHHeM U BO3MOXKHbIE 00JIaCTH MPUMEHEHUsSI HUTPHUIOB ypaHa U mIyToHusi. O0paTuTh BHUMaHUE
Ha MPEUMYIIECTBA MO CPABHEHUIO C OKCUAHBIM TOILIMBOM.

ITpu u3yuyernun tembl 10 HeoOXOAMMO 3HATH (PU3MUECKUE U sNIEPHO-(PU3MYECKHE CBOWCTBA
amoMuHus. [IoHMMaTh 3aKOHOMEpPHOCTH BIIMSHHS JIETUPYIOIIMX DSJEMEHTOB Ha KOPPO3UOHHYIO
CTOMKOCTh U MEXaHUYECKHUE CBOMCTBA aTIOMHHHS. 3HATH COBMECTHUMOCTH AJTIOMHUHHS C TOILJTUBOM.
[IpoBectu aHaM3 paAMallMOHHONW CTOMKOCTHU. 3HATh CILIAaBbl AIFOMUHUS, UCTIOJIb3yeMble B DY .

IIpu paccmorpenun Tembl 11 HeoOX0aUMO 3HATH PU3HUECKHUE U SACPHO-PU3HUCCKUE MarHUs.
[loHuMaTp 3aKOHOMEPHOCTH BIIMSHMS JIETUPYIOIIMX 3JIEMEHTOB Ha KOPPO3HOHHYIO CTOMKOCTh W
MEXaHWYECKHUE CBOICTBA MarHus. 3HaTh COBMECTHMMOCTb Maruusi ¢ TormumBoM. lIpoBectn ananu3
paguanMoOHHOM CTOMKOCTU. 3HATh CIUIABbl MarHus, UCIOJIb3yeMble B 1DV

[Tpu m3yuenun temsl 12 HeoOXOAMMO 3HATH (DUBMYECKHE U SACPHO-(PHU3MUECKUE LUPKOHUS.
[ToHuMath 3aKOHOMEPHOCTH BIUSHUS JIETUPOBAHHS HA KOPPO3UOHHYIO CTOMKOCTh U MEXAHUYECKHUE
CBOMCTBA. 3HATh MPHUMEHSEMbIE CIUIaBbl ITUPKOHUS. PaccMoTpeTh KOpPpO3UIO CIUIABOB IUPKOHUS B



TerIoHOcUTeNsIX. OOpaTUTh BHUMAaHHWE HAa KOPPO3MOHHOE DPACTPECKHWBAHUE IMOJI HAIPSDKEHHEM B
aTMocdepe OCKOJOYHOTO Hoga ¥ THUAPUPOBAaHME IIMPKOHMEBBIX obosiouek. Paccmorpers
B3aUMO/JICHICTBAE ITUPKOHHEBBIX 000JI0YeK ¢ TOIUIMBOM. [lOHMMAaTh MeXaHU3MBI JeGopMaluu
[UPKOHUEBBIX 000JIOUEK TBAJIOB B PE3yJbTaTe PAJUAMOHHOMN IMOJI3Y4eCTH M POCTA. 3HATH CILUIABBI
IUPKOHUS C TTOBBIIICHHBIMUA XapPaKTEPUCTHKAMH.

Tema 13 mocBsIieHa ene3y W €ro B3auMOJICUCTBHIO C IPYTUMHU djieMeHTamMHu. HeoOxommumo
3HaTh KJIAacCU(UKALUIO M MapKUpPOBKY craneil. Vmers mnpezactaBieHue o0 OCOOEHHOCTSIX
KAPOMPOUYHBIX KOPPO3MOHHO-CTOMKUX CTajl ayCTEHUTHOTO kiacca. OOpaTuTh BHUMAHUE Ha SIBJICHHE
KOPPO3UOHHOI'O PACTPECKMBAHUA NOJ HampsbkeHueM. [loHMmarh MexaHW3Mbl U 3aKOHOMEPHOCTH
KOPpO3UH CIIJIaBOB XKEJe3a B KUAKOMETAUINYECKUX TEINIOHOCUTENSAX. PaccMOTpeTs COBMECTUMOCTS €
SIEPHBIM TOIUIMBOM. VIMETh mpelcTaBiI€HME O SBICHUSAX pPAJUALUOHHOTO OXPYHUMBAaHUA U
BAaKaHCHOHHOI'O pacllyXaHus. 3HaTh IPUMEHEHNUE ayCTEHUTHBIX cTajeil B S10VY.

IIpu paccmorpenuu Tembl 14 HEOOXOAMMO 3HATh XMMHMYECKHUH COCTaB U OCOOEHHOCTH
CTPYKTYpPhl ~TEPJIUTHBIX cTanei. [loHmmaTh Ha3HadyeHWe TepMHYEeCKOor 0oO0paboTKu. 3HATh
3aKOHOMEPHOCTU Koppo3un B Boje. IIpoBectw aHanu3 paaMallMOHHOM CTOMKOCTH. 3HATh MapKu
NEPJIUTHBIX CTAJIEH, TPUMEHAEMBIX B SOV .

ITpu n3ydenun TeMsl 15 He0OX0AUMO 3HATH METO/IbI OTYUYEHHUsI peakTopHoro rpadura. Metsh
MIPEJCTABICHUS O €Tr0 CTPYKTYpa, (PU3NYECKHX M MEXaHWYeCKHX cBoWcTBax. OOpaTuTh BHUMaHUE HA
BOMPOCHI OKUCIIEHUsS rpadura. 3HaTh 3aKOHOMEPHOCTH BIMSAHUS OO0NyuyeHHs Ha Tpadur. 3HATh YTO
TAKO€ 3alaceHHas OHHEPruss M B YeM €€ omnacHocThb. [loHMMaTh MexXaHW3MBbl JAerpajaluu U
MPOaHATM3UPOBATh KPUTEPHUH PaOOTOCIIOCOOHOCTH pEAaKTOpHOro Tpadura. 3HATH TNPUMEPHI
npuMeHenus rpagura B SA0Y.

[Ipu paccmorpenun TemMbl 16 HEOOXOIMMO HMMETh YETKOE TMPEICTaBICHHWE O MaTepuaax
MOTJIOMIAIONINX HEUTPOHBI M HMX BIMSHUUM Ha PErylMpOBaHHE pabOThl peakTopa. 3HATH SAEPHO-
¢usnueckue cBOHCTBa OOpa, €ro COCOUHEHHH M KepMETOB. 3HaTh SAepHO-(pHU3MUecKHe CBOWCTBA
KaJMHsI U €ro CIIaBOB. 3HATh sIepHO-(pU3MUECcKUe CBOICTBA radHUs U €ro CIUIaBOB. 3HATh SJEPHO-
¢u3nyeckue CBOMCTBA PEIKO3EMENbHBIX 3JEMEHTOB M UX OKCHAOB. 3HATh Ha3HAYCHUE, COCTAaBBI U
HMMETh TPEJICTABJIICHHUE O PAOOTOCIIOCOOHOCTH PETYIUPYIONIUX U MOTIOMIAIOIINX CTepxkHEH ADY.

CeMuHapcKue 3aHATUS MPOBOIATCS B BUJE OTKPBITHIX JHUCKYCCUM, MO3IOBBIX LITYPMOB H
IPYNIOBBIX OOCYXAEHMH COrJIacCHO OOO3HAu€HHBIM BbIlIE TemaM. [IpM MOArOTOBKE K 3aHATHUIO
CTYJEHT MOJIydaeT y MpenojiaBares 3aJlaHue M0 TeMaTHUKE CEMHHapa U TOTOBUT MPE3CHTALUIO IS
MyOJIMYHOTO BBICTYIUICHHsT B TedeHue 10 -20 MHHYT, KOTOpOE€ BIIOCJICACTBHU KOJUICKTUBHO
obcyxmaercs.

11. YYEBHO-METOJUYECKHUE PEKOMEHIALIMU JJI5 IPENOJABATEJEN

B mHacrosmedl IUCHMIUIMHE UW3JaraloTcsi CBEICHHUS OO0 YCIOBUSX pPa0OThI, CBOWCTBaX U
MOBEJICHUH T0J OO0JyYeHHEeM KOHCTPYKIIMOHHBIX M TOIUIMBHBIX MAaTe€pHa-JoB B AKTHBHBIX 30HaX
SIEPHBIX YHEPTeTHUECKUX YCTaHOBOK (SDY). JlucruminHa 3HAKOMUT CTYAEHTOB ¢ TPeOOBAHUSAMHU K
pEaKkTOpHBIM MaTepHajiaM, C UX CTPYKTYpOH M CBOMCTBaMH, C BIUSHUEM HA HUX 3KCIUTyaTallMOHHBIX
¢aktopoB. [1o okoHYaHUM U3y4YEHUS AMCLUUILUIMHBI CTYIEHTHI TOJKHBI YMETh OOOCHOBAHO BBIOMPATH
ONTUMAaJIbHbIE KOHCTPYKIMOHHBIE Y TOIUIMBHBIE MaTEPHAJIbI JUIS SIIEPHOTO PEAKTOpa 3aJaHHOTO THUIIA,
HMMETh NPEJCTaBICHUE O MEPCIEKTUBHBIX MaTEpHaIAX.

[Tonydyennble 3HaHUA OyAyT HEOOXOAMMBI ISl Oojiee TIyOOKOro MOHUMAaHUSI CTYACHTa-MH,
CHECLUANM3UPYIOUMMHUCA B JaJbHEHIIEeM Ha HEUTPOHHO-(PU3MUECKUX U TEIUIOTHAPABINYECKUX
pacueTax sIEpHbIX SHEPreTMYECKHX YCTaHOBOK, MPOIECCOB, SBICHUNA M, B 0OCOOEHHOCTH, (aKTOPOB



OTPaHUYMBAIOUINX PAOOTOCIIOCOOHOCTh JIEMEHTOB aKTUBHBIX 30H SACPHBIX peakTopoB. llomyueHnHas
CTyAeHTaMH MH(poOpManus OyJaeT KpaiiHe IMoJjie3Ha MPH JaJlbHEHIIEM BBIIIOJHEHUH WMHU KYPCOBBIX U
JUIITIOMHBIX TIPOEKTOB.

ABTOp(BI):

TennmeB Aunpeit BagumoBuy, K.T.H., TIOIEHT



