MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 14.03.01 SinepHas 3Hepreruka u Temiopuzuka
HaumeHnoBaHune o6pa3oBaTebHOI mporpaMMel: TepMmosinepHbie peakTopbl M I1a3MeHHbIE YCTAHOBKH
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajJaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
SITIEPHAS BE3OIIACHOCTD

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.14

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemectp - 2;

Yacos (Bcero) no yueoHomy
IJIAHY:

72 gyaca

Jexknun

8 cemectp - 14 yacos;

HpaKTuquKne 3aHATHA

8 cemecTp - 14 yacos;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

8 cemecTp - 43,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
IIpoBepounas pa6ora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

8 cemecTp - 0,3 yaca;

MockgBa 2022




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Jenos A.B.
[IpenomaBaTelib WaeHTaukatop R72c90f41-DedovAV-d71cc/Ta A.B. Jlenos
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K
PyKOBOI[HTeHL o Bnageneyu Jenos A.B.
O6pa3OBaTeHBHOI/I IIporpaMmbl NpeHTadukaTop R72¢90f41-DedovAV-d71cc7t4 A.B. IIGI[OB

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Nenos A.B.

Waentuduratop

R72c90f41-DedovAV-d71cc7f4

(pacmudpoBka
MIOJITIHUCH)

A.B. Jlenos

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBoeHUs] AUCHMIUIMHBI. MU3yYE€HUE OCHOB JIO3UMETPHUM, NEHCTBHSI M3IY4Y€HUN Ha >KUBbBIE
OpTraHu3MbI, (DU3UKU 3AIIUTHI OT U3TYICHHIA
3agayu AUCHMILINHBI
- OCBOEHHE BOIMIPOCOB MPUPOJIbI HOHU3UPYIOIIUX U3TYUCHHUM, UX B3aUMOJICHCTBHS C BEIIECTBOM,
NEICTBUS Ha )KUBbIE OPTraHU3MBI;
- IPUOOPETEHNE HABBIKOB MPUHSTHS PEIICHUN TPU BOZHUKHOBEHUH PAIMALIMOHHO-OMaCHBIX
CUTYallHUi.

dopmupyembie y 00y4aronierocsi KOMNneTeHIHH U 3alJIaHUPOBAHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHI !

Kon n HanmeHoBaHue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s
KOMIIETeHI MU HHAUKATOPA JOCTHKEHHUSA
KOMIICTCHIINH
I1K-3 Crniocoben k yuactuto | U-3rk-3 3HaeT npupoay SHATB.
B JIaOOPATOPHOM U MOHU3UPYIOLINX U3IIy4EHHH, - MEXaHU3MBI JICHCTBUS U3JTy4CHUH Ha
YHUCIIEHHOM KCIEPUMEHTE, | UX JAEHCTBUS Ha )KUBBIE KUBBIC OPTAaHU3MBI, T030BBIC IPCACIIBL K
00paboTKe ONBITHBIX opranusmel. Bnaneer CII0COOBI pacueTa i H3MEPEHHUS 103;
JAHHBIX HaBBIKAMHU MPUHATUS peruenni | - MCTOIBL SAlUTBL OT 3Ty HeHUH 1
[IpY BO3HUKHOBEHUH JEeUCTBHS IPU paJUallMOHHBIX aBapUsX.
pagualuOHHO-0IACHBIX
CUTyaluun YMCTb.
- BBIOUPATh ONTUMAJIbHBIE CIIOCOOBI
3aIlUTBI OT U3IY4EHHIH;
- CAMOCTOATEJILHO OLIEHUBATh CTEIIEHb
paJHalMOHHON OIACHOCTH.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM MpodeccHOHaTbHOW 00pa3oBaTeNbHON  mporpamme
Tepmosinepubie peakTopsl W Tuta3MeHHble ycTaHoBKkU (manmee — OIIOII), nampaBieHus MOATOTOBKHU
14.03.01 Snepnas »HepreTHka W Temiao(u3MKa, YpOBeHb O0Opa3oBaHMs: BbICIIee oOpa3oBaHuUE -
OaxanaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:

- 3HaTh Matepuan nucuuiuivH: «®dusnka (0bmas)», «MarepranoBeieHUe U TEXHOJIOTHUSI MaTEPHAJIOB
U KOHCTPYKIHID», «be30macHoCTh )KU3HEASATEIbHOCTHY, «SnepHas pusukay», «HeltponHas ¢uzuka
YIIPABIISIEMOTO TEPMOSIEPHOTO CUHTE3a», «VIHOCTpaHHBIN SI3bIK»

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO1as TpyI0eMKOCTh JUCHUILTMHBI COCTABIISET 2 3a4€THBIX eMHHUIIBL, 72 yaca.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 IIpupona 15 8 4 - 4 - - - - - 7 - Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
HMOHU3UPYIOIINX Wzyuenne matepuana no paszaeny "lIpupona
n3nydenuil. Ux HMOHM3UPYIOLIMX u3iydeHuil. 1x
B3aUMOJEICTBUE C B3aUMOJIEICTBUE C BEECTBOM. EnuHuUIIBI
BEIIECTBOM. EMHUIIBI HU3MEPEHUs] aKTUBHOCTH U 7103" TOATOTOBKA K
M3MEPEHUS aKTUBHOCTH BBINOJIHEHHIO 3aJJaHUH Ha IPAKTHYECKUX
U 103 3aHATHAX
11 IIpupona 15 4 - 4 - - - - - 7 - Camocmoamenvroe usyyenue
MOHHM3HUPYIOIINX meopemuyueckozo mamepuana: Vzyaenne
n3mydennit. x JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
B3aUMOJIEHCTBUE C "[Ipupoja HOHM3UPYIOMMX U3TydeHHH. X
BEIIeCTBOM. EnuHuIE! B3aUMO/IeHiCTBHE C BEIIECTBOM. EMHUIIED
U3MEPEHUS AKTUBHOCTU HU3MEPEHHUs] aKTUBHOCTHU | 7103"
U 103 H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[1], . 1 u 2, cTp. 7-36
2 Buonormueckoe 13 4 - 2 - - - - - 7 - 110020mogKa K NpaKmuueckum 3auAMuaM:
neiicTBUe W3yuenne maTepuana 1o pa3aeiy
MOHHM3HUPYIOIINX "Buonorndeckoe reiicTBIE HOHU3UPYIOIINX
n3ydeHnii Jlo30BbIe 1 n3mydeHnit J1030Bble U TPOM3BOAHBIC MTPEETIBI.
IIPOU3BOJHBIE IIPEIEIIBL. [Tpupo eI 1 TeXHOTeHHBIH (JOH" MOATOTOBKA
[MpupoHelii 1 K BBITIOJIHEHHIO 33/IaHUH HA MPAKTHYECKUX
TEXHOT€HHBIH (OH 3aHATHAX
2.1 Bbuonoruueckoe 13 4 - 2 - - - - - 7 - Camocmoamenvroe usyuenue
JelcTBre meopemuuecko20 mamepuana: Vzyuenue
MOHHU3HUPYIOIINX JIOTIOTHUTEIHHOTO MaTepraa 1o pasery

uznydyeHuit Jlo3oBbie u

IPONU3BOJHBIC ITPEICIIBI.

"Bronornueckoe AEUCTBIE HOHU3UPYIOIINX
n3iydeHuil J1030Bble U IPOU3BOJAHBIE IIPEJEIIbI.
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IIpuponnslii u
TEXHOT'€HHBIH (HhOH

[TpupoHbIii U TeXHOT€HHBIH (HoH"
H3yuenue mamepuanoe 1umepamypHbix

UCIOYHUKOB:
[1], t. 3-5, cTp. 37-72

3 3ammTa OT M3ITydeHUH. 15 4 - 6 - 5 - Ilo0zomoeKka K npaKmu4ecKum 3aHAMUAM:
MerToms! pacueTa Wzyuenne maTepuana mo pa3zaeiny "3amura ot
3.1 | 3ammura OT M3ITyYCHHUH. 15 4 - 6 - 5 - n3mydeHnii. MeTtozp! paciera' IOATOTOBKA K
Mertozs pacuera BBITIOJTHEHHIO 33/1aHUH Ha MPAKTUIECKUX
3aHATHAX
Camocmoamenvhoe usyuenue
meopemuueckozo mamepuana: 3ydenne
JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
"3ammura oT uzny4yeHuil. Metonpl pacuera”
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], r. 6-8, cTp. 73-99
[2], cTp. 5-13
4 MeTomnp! m3mMepeHuit 11 2 - 2 - 7 - Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
J103 HIOHU3HUPYIOIUX W3yuenue Matepuana no paszaeny "Metoas
H3JTy4YEeHUN M3MEpPEHUH 103 MOHU3UPYIOIINX U3TyYeHU"
4.1 MeTtomap! m3mMepeHuit 11 2 - 2 - 7 - MOJTOTOBKA K BBEIIIOJTHEHUIO 3aJJaHUN Ha
7103 HOHU3UPYIOIIHX MPAaKTHYECKNX 3aHATHIX
N3ITy4eHHH Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Mzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasJierry
"MeTo1bl U3MEPEHUH 103 MOHU3UPYIOIINX
n3TydeHui"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], r1. 9-10, cTp. 100-114
3adeT ¢ OLEHKOM 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 72.0 14 - 14 0.3 26 17.7
Hroro 3a cemecTp 72.0 14 - 14 - - 0.3 43.7

IIpumeuanue: Jlex — nexiuu; JIab — nabopatopusie padotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMU 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camocrosarensHas padorta cryaenTa; MKP — nnas konraktHas padota; TK — Texymmii koHTpoib; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilpupooda uonusupyrowux uznyyenuii. Mx e3aumodelicmsue ¢ sewecmeom. Eounuywl
UBMepeHUst AKMUBHOCIU U 003

1.1. ITpupoaa noHu3upyOIMKX u3nydeHuil. FIx B3aumoneiicTeue ¢ BemecTBoM. Enuuuiibt
HU3MEPEHHS aKTUBHOCTH U 7103

Hcropust OTKpBITHS paMOaKTUBHOCTH. [Ipupoja MOHU3BHPYIOUIUX H3JIYyYEHUH, UX OCHOBHBIC
WCTOYHMKHA ¢ TPOHMKAIOMIAs CIOCOOHOCTh. EJWHUIBI M3MEpEeHHUs aKTUBHOCTH. 3aKOH
paanoakTuBHOrO pacnana. Ilpupogusie paavoakTuBHbIE psiabl. CHOHTaHHOE  JI€JICHUE.
B3aumoneiictBue uznydeHus ¢ BemiecTBOM. CedyeHue B3auMojiecTBUs. B3zaumopeicTBue ramma-
uanydenusi. Dotordpdexr, sdpdekr Kommnrona, obOpasoBanue 5>IEKTPOH-MO3UTPOHHBIX —TMap.
B3aumopeiictBue HelTpoHOB C BemiecTBoM. CedeHHS B3aUMOJICHCTBHSI B TEIJIOBOM M OBICTpOM
obnactu 3Hepruid. BzaumojnelcTBHe 3apsHKEHHBIX YAcTUIl C BelecTBOM. OHM3alMOHHBIE U
paauanuoHHele ToTtepu dHepruu. Oddext BabummoBa-UepenkoBa. {0361 HMOHU3UPYIOMIUX
U3JIy4eHUI. DKCIO3UIMOHHAS, TMOTJIOMICEHHAsT W ASKBUBAJICHTHAs J03bl. EQMHUIBI HU3MepeHwus.
JlokanbHoe u ob11ee obnydenue. I dekTHBHAS SKBUBAJICHTHAS 1034..

2. Buonocuueckoe oeticmeue uoHuupyrowux usiydyeruli Jlozoevie u npouzsooubvlie npeoeiibil.
TIpupoouwviil u mexno2eHuvil hoH

2.1. buonorudeckoe JelicTBAE HOHU3UPYIOIINX U3Ty4eHHH [[030BbIC U IIPOU3BOIHBIC MTPEICIBI.
[TpupoaHbIil 1 TEXHOTCHHBIN (HOH

MexaHu3mbl JEHCTBUS U3JTYYEHUS HA )KUBBIE OpraHu3Mbl. buonornyeckoe qeiCcTBUE BHEIIHETO
U BHyTpeHHero oOmyudeHus. CoMaTH4ecKMe U TEHETHYECKHE IMOCIEACTBUS  OOIydeHHs.
Knuandeckue mociencTBusi ocrporo obmydeHust JlydeBass tepanus. [lepuon mosryBBIBEICHUS.
[Ipenenbl TOAOBOrO MOCTYIUICHUS PAJAUOHYKIMIOB B opraHu3Mm. llpenenbHo pomyctumsbie
KOHIIEHTpAallUl pAJUOHYKIHJIOB B BOJAE U Bo3ayxe. lIpenesnbHO MOMYCTUMBIE COJEPKAHUS
pPaZIMOHYKIMIOB B Tele uyenoBeka. [IpupoaHslii paguanonHbiii GoH U ero cocraistoniue. Ponb
panona. TexHorenuole n00aBku K (ony. Ilopor neiictBusi paguanuu. becroporoBas rumoresa.
Puck. [IpuHIMIT ONTUMHU3ALIMH.

3. 3awuma om uzayuenun. Memoowl pacuema

3.1. 3amura ot n3myueHui. Meronsl pacuera

Papuonyknuasl kak ramma-usnydarenu. Kepma u ramma-nocrosinaeie. Koagounuent nepenaun
SHEPTUUM W oclabieHus Uil y3koro nyuka. [lome wW3MydeHus HCTOYHMKOB —Ppa3IMYHON
reoMeTpuueckoil Gopmbl. 3akoH ocnalieHus (OTOHHOTO M3JIYYEHHS B T€OMETPUHU IIUPOKOIO
ny4yka. PakTopsl HaKOIUIEHHsA. MeToJbl pacyera 3allUThl OT (OTOHHOrO H3Iy4YeHHs. Meton
pacdera IO CJIOSIM TIOJOBUHHOIO OCJIa0JIeHHs. YHUBEpCalbHble TaONMIBI JAJS pacueTa 3alluT.
Anb0eno (QOTOHHOrO MU3ITydeHHUs. YpaBHEHHE MepeHoca. MeToJbl perieHus. XapaKTepUCTUKU
MCTOYHUKOB HEUTPOHOB. 3aKOHOMEPHOCTH (HOPMUPOBAHUS MPOCTPAHCTBEHHO-IHEPTreTHYECKOIO
pacripefielieHus HEUTPOHOB B OCHOBHBIX MaTepuanax. Aubbeno HeHTpoHOB. Meton UMH
penakcanuu il pacyeToB 3AIIUThI OT HEUTpOHOB. KoHienuwusi cedeHus BbiBeAeHUA. [[030BbIii
COCTaB HEHTPOHHOTO M3NIyYeHHs B pa3iuuyHbIX cpeaax. Koadduuumentsr HaxomieHus
MOJMOPOTOBbIX HEUTPOHOB. 3amura OT aidbda MU Oera H3IydeHUH. 3amura OT TOPMO3HOTO
U3ITy4EHUS.

4. Memooul usmepeHul 003 UOHUSUDVIOWUX USAVYEHUT

4.1. Meroas! U3MepeHN 103 HOHU3UPYIOIUX U3IIy4E€HUN



[Tpubopsl paguanOHHOTO KOHTpoJss. MouuzanmmoHHass kamepa. QDortorpadpudeckuil u
XUMHYECKU MeToAbl. CHUMHTHWUIALMOHHBIN MeToA. [lonynpoBOAHUKOBBIE AETEKTOPHI. TpeKoBbIe
JIETCKTOPBhl. AKTHUBAIMOHHBIN MeTon. CriekTpoMmeTpusi (DOTOHHOTO W HEUTPOHHOTO W3TYYCHHMA.
CrnekTpoMeTp U3Ty4YEeHHI YeJIOBeKa.

3.3. TeMbl NPaAKTHYECKUX 3aHATHH
1. IIpupoaa MOHU3UPYIOIINUX U3TY4YEHHH, UX OCHOBHbIE HICTOYHUKH U TPOHHUKAIOIIAs
croco0HOCTh. B3anMoaelcTBIe N3TyYEeHHUs C BEIECTBOM U J03bI HOHU3UPYIOIIUX U3ITY4eHUH
(9KCIO3UIIMOHHAS, MTOTJIONICHHAS, YKBUBAJICHTHAS );
2. buonoruyeckoe AelicTBue BHEUIHEro o0nydenusi. Buytpennee o0nydenue. [Ipuponusiii
paauanuoHHbIH (HOH;
3. 3ammTa OT raMMa-u3iaydeHus. MeToipl pacuera. 3aluTa OT HEUTPOHOB. MeToibl pacyera.
Teoperndeckne OCHOBBI 3alIUTHI OT U3ITy4eHUH. MeToIbI U3MEPEHUS J103.;
4. OcoOeHHOCTH 3alIUTHI HA 00BEKTaX AACPHON TEXHHUKH.

3.4. Tembl 1260paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3ariaHupOBaHHbIE PE3YJIbTaThl 00y4EHUs

Howmep paznena
JUCUUILIUHEI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAHUE)

Kongl
0 TUCIUIUINHE COOTBETCTBUH C
WHMKATOPOB
(B cOOTBETCTBUU C pazjeiioM 1) n.3.1)
12|34
3HaTh:
METO/IbI 3aIIUTHI OT U3ITYYCHUN U [IpoBepounas padora/KonrponsHoe Meporpusite 2.
JCUCTBHS TPU PATUAIIMOHHBIX aBAPUSIX NJ1-3nk-3 + B3aumopeiicTBue U31y4eHHsI C BELIECTBOM U J103bl HOHU3UPYIOLIUX
U3Iy4eHU (9KCIO3UIIMOHHASL, TOTJIONIECHHAs], SKBUBAJICHTHAs)
MEXAHU3MBI ICUCTBUS U3TyYCHUN HA [TpoBepounas padora/KonrponsHoe mepornpustue 1. [Ipupoaa
KUBBIE OpraHU3MBI, 1030BbIe npeaensl u | U/1-3nk-3 + MOHM3UPYIOMINX U3TYyYSHHH, UX OCHOBHBIE HCTOYHUKH U
CIIOCOOBI pacyeTa ¥ U3MEPEHHUs 103 IPOHUKAIOIAsl CHOCOOHOCTh
Ymern:
CaMOCTOSITENILHO OIIEHUBATh CTEIIEHb [IpoBepounas padora/KonrponsHoe Meporpustue 3. buonoruueckoe
pasnaloOHHON OMACHOCTH W/1-3nk-3 + JeiicTBue BHeLIHero o0nydeHus. BuyTpeHnnee o0nydyeHue.
[TpuponHbIii paguanoHHbIN HOH
BBIOMPATh ONTUMAJIILHBIE CTIOCOOBI [Tposepounas pabora/KonrponsHoe Mmeponpusitue 4. 3ammura oT
3aIUTHI OT U3NTy4YEHUN VT-311c3 + | ramMma-usaydenus. MeToasl pacyera. 3aimuTa OT HEUTPOHOB. }
Mertonbl pacueta. TeopeTHdeCcKre OCHOBBI 3aIUTHI OT U3JTYYEHUM.
Meto1bl U3MEpEHUs 103




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

®dopma peanmszanuu: Y cTHas Gpopma
1. KonTtponbHoe meponpusarue 1. [Ipuposa nOHU3UPYIOIMX U3TyYEHHH, HX OCHOBHbBIE
HMCTOYHHMKHU U TIPOHHUKaromas cnocoonocts (IIpoBepounas padora)
2. KontponbHoe meponpusiTue 2. B3aumoaeiicTBue n3ydeHust ¢ BEIeCTBOM U JI03bI
MOHM3UPYIOIINX U3Ty4eHHUH (9KCIIO3UIIMOHHAs, TIOTJIOIIeHHas, SkBuBasieHTHas ) (I[IpoBepounas
pabora)
3. KonTponbHoe meponpustue 3. buonornueckoe 1eHCTBUE BHEIIHETO 00TyYSHHUS.
Buytpennee obiyaenue. [Ipupoausiit paguanuonnsiii ¢pon (IIpoBepounas pabdora)
4. KontpoasHoe Meponpusitue 4. 3amura OT ramMmma-usiaydeHus. Metoasl pacuera. 3amura ot
HEUTPOHOB. MeTonbl pacyeTa. TeopeTuuecKkre OCHOBBI 3alUTHI OT U3JTy4eHUA. MeTOo bl
n3mepenuns 103 (IIposepounas padora)

bamibHO-pedTUHTOBAs CTPYKTYpa AUCLMILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasl aTTECTALUSA 10 AU CHMUILJIMHE

3auem c oyenxou (Cemecmp Ne§)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJs
ctynentoB HUY «MDW» Ha ocHOBaHMM CEMECTPOBOM M aTTECTALIMOHHOMN COCTABIISIOIINX.

B numnnoM BeICTaBIsETCS OICHKA 3a 8 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE€ OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Kpatouikun, A. B. fnepnast 6ezonacHocTs : yueOHoe nocobue no kypey "AnepHas
6e3omacHOCTh" MO HarnpasiieHHIo "SnepHas sHepreTruka u teriopusuka” / A. B. Kparomkun, Hai.
uccien. ya-t "MOU" (HUY"MBU") . — Mocksa : U3a-Bo MBOU, 2020 . — 164 c. - ISBN 978-5-
7046-2323-6 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11270;

2. "Kputnueckue napaMeTpbl CUCTEM C JAETSIIMMUCS BEIIECTBAMU U siiepHasi 0e301macHOCTh",
N3natensctBo: "ATOoMu3nar", Mocksa, 1966 - (112 c.)
https://biblioclub.ru/index.php?page=book&id=229572.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii maket o(hpUCHBIX IPOrpamm;

3. Windows / OnepannonHas cuctema cemeiictpa Linux;

4. Maitnn BuneoxondepeHium.



5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red
3. basza nannbix Web of Science - http://webofscience.com/

4. ba3a nanabIx Scopus - http://www.scopus.com

5. HanpoHanbHas 3JIeKTPOHHAs 0udamoTeKa - https://rusneb.ru/

6. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

7. Daexrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

8. IlopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

9. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PO -
https://rosmintrud.ru/opendata
10. ba3a oTKPBITHIX JaHHBIX MPO(ecCHOHAIBHBIX CTaAHAAPTOB MUHNCTEPCTBA TPY/Aa H
conuaabHoii 3aumThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. Ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru
12. Ba3a oTKpbITHIX 1aHHBIX PocuumonuTopunra - http://www.fedsfm.ru/opendata
13. DnexkTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHaeHue
HAHMCHOBAHHE
Y4eOHble ayIuTOpUN b-302, napra, CTOJ MpernoaBaTes, CTy,
VTSI IPOBEICHUS Crienuani3upoBaHHast MYJIETUMEIUHHBIN TIPOCKTOP, TOCKA

JICKIIMOHHBIX 3aHSATHIA
Y TEKYIIETO KOHTPOJIS

yueOHas ayuTopus

MapKepHasi, KOJIOHKH, KOMITbIOTEP
MepCOHANbHBIN, HA0OPHI IEMOHCTPAIIIOHHOTO
o0opynoBaHus

Y4eOHble ayIuTOpUN
JUISL TIPOBEJICHUS
MPAKTUYECKUX
3aastuii, KP u KII

b-302,
Crneunanu3upoBaHHas
yueOHasi ayiuTopus

napra, CTOJI NPENoJaBaTelis, CTyl,
MYJIbTUMEAUNHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOJIOHKH, KOMIIBIOTED
MepCOHANbHBIN, HA0OPHI IEMOHCTPAIIIOHHOTO
o0opynoBaHus

VY4eOHble aynuTopun
U1 IPOBEIEHUS
IIPOMEKYTOUHON

aTTecTalluu

b-302,
Crienmanu3upoBaHHas
yueOHasi ayJuTOpHs

1apTa, CTOJ MPENnoAaBarTens, CTyll,
MYJIbTUMEAUIHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOJIOHKH, KOMIIBIOTED
HepCOHANIbHBIHN, HA0OPHI JEMOHCTPALIMOHHOTO
000pyI0BaHUS

[Tomerienus ans A-110, CTOJI IIPEToIaBaTesl, CTOJI KOMITbIOTEPHBIH,

CaMOCTOSITEITHOM BeraucnurensHas CTYJI, IOCKa MHTEPAaKTHBHAS, KOMIIBIOTEpHAs
paboThI nabopaTopus CeThb C BBIXOZIOM B MIHTEpHET,
MYJIbTUMEANIHBIN POEKTOP, YKa3Ka

Ja3epHasi, MHOTO()yHKIIMOHAIBHBIN IEHTP,
cepBep, KOMITBIOTEp MePCOHATBHBIN, PUHTED,
Ha0OPbI IEMOHCTPAIIMOHHOTO 000PYAOBaHUS
[Tomemenus s A-208, Kpeciio pabouee, pabodyee MeCTO COTPY/IHHKA,
KOHCYJIbTUPOBAHUS [MpenoxaBaTenbckas CTOJI, KA /Ui TOKYMEHTOB, KOMITBIOTEpPHAs

CeTh C BbIXOZIOM B MIHTEpHET, KOJIOHKH,
KOMIIBIOTEP NEPCOHAIBHBIN, IPUHTED

ITomemenus s

A-025, Knamoska

CTeJuIaX, 000pyI0BaHNE
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XpaHEHHUsI
obopynoBaHus 1
y4eOHOT0 HHBEHTAPSI

J1a00paTOPHOTO
obopynoBaHus

CIICIIUAJIM3NUPOBAHHOC
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

SnepHast 6€301MacHOCTh

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

Kontponbaoe meponpusrue 1. [Ipupona noHU3NpyOMKUX U3TYyYEHHH, UX OCHOBHBIE HICTOYHUKHU
U ipoHuKatomas cnocodbnocts ([IpoBepounas padora)

KonTponbaoe meponpusrue 2. BzaumoseiicTBie U3inydeHus ¢ BEIIECTBOM U J103bI
MOHU3HUPYIOUIUX U3TYyYeHUH (3KCMO3UILIMOHHAs, TIOTJIoIeHHast, SkBuBalieHTHas ) (IIpoBepounas
pabora)

KonTponbaoe meponpusrue 3. buonornueckoe neficTBue BHEIIHEro 00ayueHusi. BHyrpenHnee
ob6nyuenue. [Ipupoansiit paguanuonnsiii gpou (IIpoBepounas padota)

KonTponbHoe meponpusrue 4. 3amuTa OT raMMa-u3iaydeHus. Merobl pacuera. 3aiura oT
HelTpoHOB. MeTo bl pacueTta. TeopeTndeckue OCHOBBI 3aIUTHI OT U3ITydeHUH. MeToabl
u3mepenus 103 (Ilposepounas padbora)

Buja npomexyTouHO# aTTecTaMu — 3a4€T C OLICHKOM.

Nupekc KM- | KM- | KM- | KM-
Howep Paznen aucuumimHbl KM: L 2 3 4
pasnena Henens 4 8 12 14
KM:
1 IIpupona nonnsupyromux u3nydeHui. 1Ix Bzaumoneiicteue ¢
BEIECTBOM. ENMHMUIBI H3MEPEHNs] aKTUBHOCTH U 103
11 IIpupona nonnsupyromux u3nydeHui. 1x Bzanmoneiicteue ¢ +
BEIECTBOM. ENMHUIBI H3MEPEHNS] aKTUBHOCTH U 103
buonornueckoe AeiMCTBUE NHOHUZUPYIOLIIUX U3Ty4YEeHUN
2 Jlo30BBIE€ ¥ IPOU3BOIHBIE Npeaensl. [IpupoaHelii 1
TEXHOTCHHBIN (HOH
buonornueckoe AeMCTBUE HOHUZUPYIOIUX U3Ty4YEHUN
2.1 J{o30BbIe ¥ MPOU3BOIHBIE Npeaensl. [IpupoaHeIii 1 +
TEXHOTE€HHBIN (OH
3 3amura oT u3nydeHuii. MeToapl pacuera
3.1 3amuTa OT u3ny4eHuil. MeTosl pacuera +
4 MeTonabl U3MEPEHN 103 MOHU3UPYIOIIUX U3ITYy4eHUN
4.1 Mertozasl U3MEPEHUH 103 HOHUZUPYIOLIUX U3Iy4YEHUN +

Bec KM, %: | 25 25 25 25
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