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TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

7 cemecTp - 16 4acos;

HpaKTuquKne 3aHATHA

7 cemecTp - 48 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

7 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

7 cemecTp - 113,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAs:
KosnokBuym
Pemenue 3agau

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:
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CseneHva o snagensuye L3N M3K

Bnageneyu Kopones I1.B.
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Bnageneyu Omutpues A.C.
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(OIKHOCTB, YUCHAsI CTETICHb, YICHOE 3BaHUE) (mozmucs) (pacmudpoBka
TTO/ITUCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Leab ocBOCHUSI AUCHUIIMHBI. U3YYEHHE METOJOB ONMHUCAHMS KOHICHCUPOBAHHBIX CHCTEM, B TOM
yHuclie KBaHTOBOW kwuakoctu (renus-II), a takke MeromoB (QU3MYECKOW KHUHETHKH IS OMHCAHUS
IIPOLIECCOB TEILIO- U MACCOIIEPEHOCA B U/ICAJIbHOM Ta3e
3agauu AMCHMIIMHBI
- U3yYE€HHUE METOJ0B ONHUCAHMS KOHACHCUPOBAHHOI'O COCTOSIHUSA BEILIECTBA, B TOM YHUCIIE
CBEPXTEKYUYEro I'eins, MOJIEKYJISIPHO-KUHETUUECKOI0 METO/Ia OIIMCaHUs IIPOLIECCOB NIEPEHOCA B ra3ax (B
TOM YHCJIE U B YCIOBUIX CHJIBHON TEPMOJIMHAMUYECKONW HEPABHOBECHOCTH);
- OBJIAJICHHE 3HAHUSIMH O CBOMCTBAX U MPHUMEHEHUH CBepXTeKyuero renus (remus-11);
- IPHOOPETEHNE HABBIKOB MPUHATHS 1 000CHOBAHUS KOHKPETHBIX METOAMYECKUX PELICHUI MTPU
BBINIOJIHEHUH PAcueTOB Pa3JIMYHbIX [IPOLIECCOB B KOH/IEHCUPOBAHHBIX TEJIaX U ra3ax.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIUIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIMNH HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH

[IK-3 I'oTOB K pacueTHo- N-4nk-3 ['oToB 3HaTh.

9KCIIEPUMEHTAIBHOMY AHAJIM3UPOBATH MPOLIECCHI -~ OCHOBHBIC MCTO/IBI OITMCAHHA

aHaJIN3y OCOOEHHOCTEN B3aMMOJICHCTBHSI YAaCTHI] Ha KOHJACHCUPOBAHHbIX CHCTEM H pacieTa nux

IPOLIECCOB B TOBEPXHOCTH MaTepUaIoB H B | CBOMCTE;

HAaHOPa3MEPHBIX CUCTEMaX | KOHACHCUPOBAHHOH (ase - CIIOCO0BI pacyera TIPOLICCCOB IIepeHOCa B
YCIOBUSIX CYIIECTBEHHOI
HEpPaBHOBECHOCTH.
YMETb:
- BBIIIOJIHSTH PAcUeThI
TEIJIOMACCONEPEHOCa B ra3ax MpH 000
CTENCHHU TEPMOANHAMUYIECKON
HEPaBHOBECHOCTH;
- BBITIOJIHSTH PACUeThI
teriomacconeperoca B He-11.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHOM mporpamme
Hanorexnomorun u HaHoMaTepuaisl B sHepreTuke (ganee — OIIOIT), manpasnenus moarorosku 14.03.01
SnepHas sHepreTHKa 1 Teropu3nKa, ypoBeHb 00pa3oBaHuUs: BhICIIee 00pa3oBaHue - OakanaBpuar.

Tpe60BaHI/I5[ K BXOJHBIM 3HAHUAM U YMeHI/ISIMI
- 3HaTh TepMoaHAMUKA

- 3HaTh Puznka (oOuras)

- 3HaTh MaTeMaTuka

- 3HaTh TemnomMaccooOMeH

Pe3ynbraThl 00y4eHus1, MONTydYeHHbIE P OCBOCHUH TUCIUILIMHBI, HEOOXOAUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A aTTecTaluu
R KIIP | I'K | UKKII | TK ceMecTPe | p o
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OnemMeHTHl Gpu3nvecKon 40 7 6 - 14 - - - - - 20 - Camocmosamenvnoe usyuenue
KHHETHKH meopemuueckoz0 mamepuana: N3yuenue
11 OcHOBHBIE TIOHATHUSA U 12 2 - 4 - - - - - 6 - JIOTIOJTHUTENFHOTO MaTepuana o pa3aeny
OTpeNieeHus "JneMeHThl PU3NYECKON KUHETHKH"
1.2 Kunernueckoe 14 2 - 5 - - - - - 7 - H3yuenue mamepuanoe 1umepamypHbix
ypaBHeHHe bonbiimMana UCHMOYHUKOG:
13 [MTocraHoBKa 3a1a4u 14 2 - 5 - - - - - 7 - [1], 7-19
JJIA YypaBHCHUA [2]l 3-39
Bonbimana
2 OcHOBBI (DU3UKH 36 4 - 14 - - - - - 18 - CamocmoamensHoe usyuenue
CBEPXTEKYYECTH H meopemuueckozo mamepuana: VIzyuenue
HPOLIECCHI IepeHoca B JOTIOJTHATEIEHOTO MaTepHalia 1o pasueiy
He-l1l "OCHOBHI (PU3HUKH CBEPXTEKYIECTH U TPOIIECCHI
2.1 I'emuit — kBaHTOBAS 18 2 - 7 - - - - - 9 - nepenoca B He-Il"
KUAKOCTb H3yuenue mamepuanos numepamypHsix
2.2 TTocTtanoBKka 3amga4yu 0 18 2 - 7 - - - - - 9 - UCMOYUHUKO8:
pacueTe Temoo6MeHa B [3], 45-64
He-1l [5], 113-188
3 [MpuHumne! Gusuku 68 6 - 20 - - - - - 42 - Camocmosamenvnoe usyuenue
KOH/ICHCHPOBAHHBIX Heopemuyeckozo mamepuana: zyaenue
cUCTEM JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
3.1 [TapameTpsr 22 2 - 6 - - - - - 14 - "[TpuHIMIBI PU3UKH KOHAECHCHPOBAHHBIX
KOHJICHCUPOBAHHOT'O cuctem"
Tela H3yuenue mamepuanos numepamypHuix
3.2 Kpucraminueckas 23 2 - 7 - - - - - 14 - UCIOYHUKOB:
peleTka [1], 32-62
3.3 TermIonpoBoIHOCTh 23 2 - 7 - - - - - 14 - [4], 4-57,77-115




KpPICTaJlHPI‘-IeCKOﬁ
pelIeTKH
(TM2IIEKTPUKH)
DK3aMeH 36.0 - - - - 2 - - 0.5 - 33.5
Bcero 3a cemecTp 180.0 16 - 48 - 2 - - 0.5 80 335
Hroro 3a cemecTp 180.0 16 - 48 2 - 0.5 1135

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTAUU IO KYPCOBBIM
npoektam/padboram; MKKII — nnanBuiyansHble KOHCYIBTAIMH 110 KYpCOBBIM ITpoekTaM/padoram; ['K- rpynmnoBsie KOHCYIbTAIMH 110 pa3aenam
muctumuinaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Dnemenmol puzuuecko KunemuKy

1.1. OcHOBHBIE TOHATHS U ONPEACIICHUS

[ToreHumanel B3aumonaeucTBUs. DYyHKIMA pacHpeieieHrs MOJEKYJl Ta3a IO CKOPOCTSIM.
MowmeHnTsl QpyHkmu pacnpenenenus. CBsi3b MUKPOCKOIIMYECKOTO M MaKpPOCKOIMUYECKOI0 YpOBHEM
OINMCAHUSL.

1.2. Kuneruueckoe ypaBHeHnue bonbiimana
OcCHOBHBIE JIOMYIIEHUSI MPH BbIBOJC. MOMEHTHI MHTEerpana crodkHoBeHuid. H-¢pynkuus u H-
TeopeMa.

1.3. IlocTanoBKa 3aiauu 115 ypaBHeHUs bonpiimana

Meronpl pemieHnss KHHETHYECKOTO ypaBHeHUs bonbpimana. Pemenne nuHeapu30BaHHON
OJHOMEPHOM CTALIMOHAPHOW 3aJa4yM O MepeKoHAeHcauuu. [lonyyenne BepakeHUs ISl IDIOTHOCTH
HOTOKa Macchl j. Ero acumMnToTuky.

2. Ocnosvl puszuku ceepxmexyyecmu u npoueccwl nepernoca ¢ He-11

2.1. 'enunii — KBaHTOBAs )KUIKOCTH

OmnbITHBIC (aKThl U HAOIOACHUS. TepMOMEXaHUISCKUN U MeXaHoTepMudeckuit ap ekt B He-
II. Cootnomenue Jlonaona. JIByxckopoctHas monens JI.J[.Jlannay: nomyuieHus (IpeamnonoxeHms)
U Maremaruyeckoe onucanue. Pacnpoctpanenue 3Byka B He-lII. Cucrema ypaBHeHHH,
onuceiBaromasl 3To siBjieHue. CKOpPOCTh IMEPBOIO M BTOPOro 3ByKa. M3mMeHeHue [aBieHud U
TEMIEPATypbl B MOHOXpPOMATHYECKOW BOJHE 1-ro u 2-ro 3Byka. Tperuil um 4eTBEpTHIH 3BYKH.
Koadduiment orpaskeHus 38yka ot Mexha3HON MOBEPXHOCTH CBEPXTEKYUYEro Ireusl.

2.2. IlocranoBKa 3aj1auu o pacyere Teriooomena B He-11

Pexum conporusnenus 11.JI.Kanunel. Onucanue crannonapHoro temionepeHoca B He-1I mpu
JaMHUHApHOM JIBUKEHUH HOPMAaJbHOW KOMIOHEHThI. BBIBOJ ypaBHEHUS, OMNMUCHIBAIOLIETO
crallMoHapHbIii TeruionepeHoc B He-II Ha ocHOBe ypaBHEHUIH IBYXCKOPOCTHOW TMIPOJAUHAMHUKU.
Kputnueckne ckopoctu B He-II. Cuna B3ammuoro tpenusi ['oprepa-Mennunka. ®dusnyeckas
cylHOCTh. KadecTBEHHBIN BBIBOJ BBIpAXEHUs s CWibl. Pacuer TeruionepeHoca € y4eToOM
B3aMMHOT'O TPEHHUs KOMIIOHEHT CBEpXTeKyuero renus. Pacuer “BoCCTaHOBUTENBHOTO” TEIIOBOTO
notoka B He-II. ®dusnueckass mnocraHoBka. Marematuueckoe onucanue. Pesynbratel 1uis
HATUHAPUYECKUX HarpeBaTeJIe Majloro U OOJBIIIOTO TUAMETPOB.

3. HpuHuMl’lbl d)l/L’)’MKM KOHaeHCMDOGGHHblx cucmem

3.1. ITapameTpbl KOHAEHCUPOBAHHOTO TEJIA
[Tapametp B3aumozeiictBus. [Tapamerp ae bpoiins. Konnenius sneMeHTapHBIX BO30YKAESHUH.
OHEpPreTU4eCKni CIIEKTP KOHIEHCHPOBAHHOTO TEJA.

3.2. Kpucrannuueckas pemierka

KonnextuBHble konebanus kpucramindeckoil pemerku. @oHonsl. KBanrosas craructuka bose-
OiHITeHa. AKYCTHUECKUE U ONTHYeCKHe (POHOHBI. TermmoeMKOCTh KPUCTAIITMUYECKON PElIeTKH.
Monens [lebas. [1naBnenue konaeHcupoBanHoro tena. Kpurepuii Jlungemana.

3.3. Tem1onpoBOAHOCTh KPUCTATNIMYECKON PEMIETKH (IUDTIEKTPUKH )



OnexkTpoHbl B  KOHAEHcHpoBaHHOM Teine. KBanTtoBass craructuka ®epmu-upaxa.
Breipoxxnennbrit ¢pepmu rasz. Teopema broxa. Cratucthka W TepMOJIWHAMHUKA SJEKTPOHOB B
KOHJICHCUPOBAHHOM TeJie. TermioeMKoCTh 3JIEKTPOHOB. 30HHAsI CTPYKTYpa KOHJACHCUPOBAHHBIX TEI.

3.3. TeMbl NPaKTHYECKUX 3AHATHI
1. Beraucnenre MOMEHTOB (DYHKIIMH pacTipeeTiCHUS;
2. [lonydeHnune cucTeMbl MOMEHTHBIX YpaBHEHUH JIJIs pelIeHUs 3a1a4l 00 OAHOMEPHOI
CTallMOHAPHOW MEPEKOHICHCALINY;
3. Penienue 3aa4u 0 TEIIONEPEHOCE Yepe3 MIIOCKUA CIION pa3peKeHHOTO Iras3a;
4. Pemenue TMHEapU30BaHHON CHCTEMbl MOMEHTHBIX YPaBHEHHM JUIsI 3a1a4U 00 OJTHOMEPHOM
CTallMOHAPHOMW MEPEKOHACHCAUY;
5. Pacuer cranmonapHoro Teruionepenoca B reimu Il mpu 6e3BUXpPEBOM CBEPXTEKYIeM
JBUKEHUH U JAMUHAPHOM HOPMaJIbHOM JIBH)KCHUH;
6. Pacuer cranmonapHoro terioneperoca B resivu Il ¢ yueTom cuiibl B3aMMHOTO TPEHHS;
7. Onpenenenrie BOCCTAHOBUTEIBHOTO TEIJIOBOTO OTOKA MPU KUIIEHUU CBEPXTEKYUYETro
renus;
8. BeiBoa ¢popmynel mapamerpa ae bypa. Pacuer mapamerpa ne bypa mist tBepaoro 4He u
JIPYTUX BEIMIECTB B KOHACHCUPOBAHHOM COCTOSIHUH;
9. BeiBox hopmyiibl mapametpa ae bpoitns. Pacuet mapamerpa ne bpoiins s paznuuHbix
KOHJICHCUPOBAHHBIX TE;
10. BeiBog ¢popmyn Jlebas u drononra-IlTu;
11. BerunciieHne TeII0eMKOCTH KPUCTAJUTMUECKOW PEIIETKU Pa3IUYHbIX TBEPBIX TEJ IPHU
pa3IMYHBIX TEMIIEpaTypax;
12. BeiBog (popMyIIbl 3I€KTPOIPOBOJHOCTA METAJIIIOB;
13. DnexkTpoHHas TemIonpoBoAHOCTh. BbiBog 3akoHa Bunemana-®panna;
14. ®oHOHHAS TETUIONPOBOIHOCTD.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETYyCMOTPEHO
3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

1. OO6cyxnaeHue MaTepualioB Mo KercaM pazena "DineMeHThl (GU3NIeCKON KUHETUKH"
2. OOcyxneHue marepuaynioB mo kedicam pazgena "OCHOBBI (U3MKH CBEPXTEKYUECTH U
nporieccol epeHoca B He-11"

3. OOcyxnenue mMarepuanoB 1o keiicam pazgena "[IpuHIUNBI GU3NKA KOHICHCHPOBAHHBIX
cucreMm"

3.6 TemaTnka KypcoBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEayCMOTPEHBI



3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIMHBI 1 (POPMHUPYEMBIX B HUX KOMIIeTeHI Uil

Howmep paznena O11eHOYHOE CPEeJICTBO
3ariaHupOBaHHbIE PE3YIbTaThl 00YUYEHHUS 110 Kotbl JUCLUIUINHEI (B (TUII ¥ HAUMEHOBAHUE)
TUCIUILTNHE COOTBETCTBUH C
WHJIUKaTOPOB
(B cOOTBETCTBUHU C pazjesioM 1) n.3.1)

1| 2] 3
3HaTh:
CrocoObl pacyeTa MpoIecCoB MEPEHOCA B V-4 + KomnokBuym/DneMenTsl pu3ndeckoit kuHeTuku. YacTs 1
YCIJIOBUSIX CYIIECTBEHHON HEPAaBHOBECHOCTHU
OCHOBHBIE METO/IbI OMTUCAHUS Konnoxksuym/IIpuHuiums! pU3uKu KOHACHCUPOBAHHBIX CUCTEM
KOHJICHCUPOBAHHBIX CUCTEM U pacyeTa ux NA-4nk-3 +
CBOMCTB
Ymersb:
BBITIOJIHATH PacyeThl TEIJIOMACCOIIEPEHOCA B Pemenue 3amau/Pacyer XxapakTepuCTHUK MapOBOi TUICHKU TPU
He-11 N-4nk-3 + KHUIIEHUU CBEPXTEKYUYEro relids Ha MOBEPXHOCTAX chepruuecKux

Y MWIMHAPUYECKUX HarpeBarteen

BBITIOJTHATH pacyeThl TEIIIOMAacCONepeHoca B KonnokBuym/DnemeHTs! puznyeckoit KHHETUKH. YacTp 2
rasax npu Jito00i cTeneHu N-4nxk-3 +
TEPMOJAMHAMUYECKON HEPABHOBECHOCTH




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
7 cemecTp

Popma peanuzanuu: 3anuTa 3aJaHus
1. Pacder xapakTepuCTHK apOBOM MJICHKU IPU KUIIEHUU CBEPXTEKYUYEro Iefius Ha
MOBEPXHOCTAX cPepruyecKuX U IMINHIPUYECKUX HarpeBarenei (Pemenue 3amayq)

Dopma peanuzanuu: YcrHas popma
1. [Tpunummne! pu3nku KoHAEHCUPOBaHHBIX cucTeM (Komnoksuym)
2. DnemenTsl pusnueckoit kuHeTrku. Yacts 1 (Komtoksuym)
3. Dnementsl puznyeckoit kunetuku. Yacts 2 (KommokBuym)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUILINHE

Oxzamen (Cemecmp Ne7)
HToroBasi olieHKa MO KypCy BBICTABJISICTCS Ha OCHOBE OIICHKH 32 IMPOMEXKYTOYHYIO aTTECTAIHIO.
Bo3moxeH cirydaid, Korga B CHIY 3HAYMTEIHHO OTIMYAIOMICHCS TEKyIIeHd OIEHKA MOXET OBITh
IPUMEHEH MOBBIIIAOIIMA WM MTOHMKAOIINN KOAPPUITUSHT

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Kopones, I1. B. MeTopl onucanus KOH/IEHCUPOBAHHBIX CHCTEM : yueOHOe Iocodue Mo Kypey
"®u3nka KOHJCHCUPOBaHHBIX cucTeM" 1o HanpasieHuto "HanorexHonoruun", u ciymarenen
OIIKIuC MBU (TVY) / I1. B. Kopones, A. I1. Kptokos, Mock. suepr. uH-t (MOU TY) . — M. :

Uz narensckuii mom MOU, 2010 . — 64 c. - ISBN 978-5-383-00428-9 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=1454;

2. Kprokos, A. I1. DneMeHTsl GU3NUECKO KMHETHKH : Y4yeOHoe nocobue o Kypey "OCHOBBI
kpuoduzuku" / A. I1. KptokoB, Mock. snepr. un-t (MOUN) . — M. : U3n-Bo MOU, 1995 . - 69 c. :
890.00 .;

3. Kprokos, A. I1. DnemeHTsI THIPpOJMHAMUKY U Teruioneperoca B reiud 11 : Yuebnoe nocodue no
kypcy "Kprnodusuka" no nanpasnenuto "Texunueckas ¢puzuka" / A. I1. Kprokos, Mock. sHepr. uH-
T (MU TY) .- M. : Uzn-Bo MDOU, 2004 . — 80 c. - ISBN 5-7046-1137-0 .,

4. Amutpues, A. C. OCHOBBI KpHO(U3UKHU KOHIEHCUPOBAHHBIX CUCTEM : yuyeOHOe mocolue 1o
kypey "Kpnodwuzuka", mo nanpasnenuto "Texnuueckas pusuka" / A. C. JiImutpues, Mock. s3Hepr.
uH-T (MOU TY) . — M. : U3a-80 MDU, 2006 . — 132 c. - ISBN 5-903072-78-X .;

5. Jlanpay JI. 1., Jlupmun E. M.- "Cratuctuueckas gusuka. Y. 2. Teopust KOHI€HCUPOBAHHOTO
cocrosiHus" T. 9, (4-e usn., crep.), UznatenscrBo: "OU3MATIIUT", Mocksa, 2004 - (496 c.)
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2235.



5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe ofecrnedeHue:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;

2. Windows / OniepanionHas cuctema cemeicTna Linux.

5.3 UuTepHeT-pecypcsl, BKJAOYas NpodeccHOHATbHBIE 0a3blI JIaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/

~NOoO Ok, WN

. Hayunas 3;1ekTpoHHasi oudamoreka - https://elibrary.ru/
. ba3za nannbix Web of Science - http://webofscience.com/
. ba3za mannbix Scopus - http://www.scopus.com
. HannoHanbHasi 3J1eKTpoHHAas 0ubamoTeka - https://rusneb.ru/

. DaekTponHasi ondauoreka MOU (3B MDM) - http://elib.mpei.ru/login.php
. ITopTan oTkpeIThIX 1aHHBIX Poccuiickoii ®enepanun - https://data.gov.ru

8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PD -

https://rosmintrud.ru/opendata

9. Ba3a OTKpPBITHIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPyAa U
conuaabHoi 3anmthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/
10. ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOT0 pa3Butus P -

http://www.economy.gov.ru

11. Ba3a oTKpbITHIX A1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
12. DnexTpoHHas oTKpbITas 6a3a naHHbIX ""Polpred.com O630p CMHU" -

https://www.polpred.com

13. HanmoHaIbHbBIi MOPTAJ OHJIAlH 00yuenus «OTKpbITOE 00pa3zoBanue» - https://openedu.ru
14. Opuunanbublii caiT @e1epajbHOr0 AreHTCTBA M0 TEXHHYECKOMY PeryJupOBaHUIO U

MmetpoJioruu - http://protect.gost.ru/
15. OTkpbITas yHuBepcuterckas nnpopmaunonnas cucrema «POCCHUS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropumn, OcHamenne
HauMCcHOBaHue

VYueOHbIe ayAUTOPUH IS M-409/2, Aynutopus CTOJI IpenoaaBaresis, CToJ, J0CKa

MIPOBEICHUS JICKIIMOHHBIX kad. "HT" MEJIOBasi, MyJIbTUMEIUUHBINA TPOEKTOP
3aHATUHN U TEKYIIETO KOHTPOJISA M-422/4, YuebHas CTOJI, CTYJI, MyJIbTUMEIUNHBIN
nmabopaTopus MIPOEKTOP
KpUOPHU3UKH
M-412, Yuebnas CTEeJIIaX JJIs1 XpAaHEHUs KHUT, CTOJI,
ayIUTOpUs CTYJI, MyJIbTUMEIUNHBINA TPOEKTOP,

JI0CKa MapKepHast

K-120, MamuHHBIH

cepBep, KOHIUIIMOHED

3an MBI
VYyeOHble ayIUTOPHH IS M-409/2, Ayautopus CTOJI IIPENOAABATEINSL, CTOJ, JOCKA
MIPOBEICHUS ITPAKTUYECKHUX kad. "HT" MEJIOBasi, MyJbTHMEIUUHBINA TPOEKTOP
3ansaTui, KP u KII M-422/4, YueOnas CTOJI, CTYJI, MyJIbTUMEIUUHBIN
nabopaTopus MIPOEKTOP
Kpuo(u3uKH

M-412, YuebOuas CTEIJUTAX JJISI XPAHEHUS KHUT, CTOJI,
ayIuTOpus CTYJI, MYJIbTUMEIUNHBINA IPOEKTOD,

JI0CKa MapKepHasl

K-120, MamuHHBIH

cepBep, KOHIUIMOHED
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3a1 BI]

Y4eOHbIe ayIUTOPUH IS
IPOBEJICHUS IPOMEKYTOYHOM
aTTecTaluu

M-409/2, Ayauropus

CTOJI IpCniogaBaTceid, CTOJ, JOCKa

kad. "HT" MEJIOBasI, MYJIbTUMEIUMHBIN TPOECKTOP
M-422/4, YueOnas CTOJI, CTYJI, MYJIbTUMETUIHBII
naboparopus IIPOEKTOP
Kpuo(u3uku
M-412, YueOnas CTEeJIJIaX JJIs1 XpaHEHUs KHUT, CTOJI,
ayAUuTOpHUs CTYJI, MYJIbTUMEIUMHBINA ITPOEKTOP,

JO0CKa MapKEpHas

2K-120, ManiuHHbIH
3a;1 MBI

cepBep, KOHIUIUOHED

ITomemnienus miis
CaMOCTOSATEIIbHON PaboOThI

M-411/1,
KomnbroTepHslii ki1acce

CTOJ1, CTYJI, JOCKA MEJIOBasl,
MYJIbTUMEAUHHBINA TPOEKTOP,
KOMITIBIOTEP NEPCOHAIBbHBIN

I[Tomemnienus miis
KOHCYJIbTUPOBAHMS

M-423/1, Ayauropus
kad. "HT"

CTYJI, CTOJI IUCbMEHHBIN

[Tomenienus st XpaHEHUsS
o0opynoBaHus U y4eOHOTO
WHBEHTAPS

M-407/1, Knamosas

CTEeJUIaX I XPAHEHUS MHBEHTaps,
CTEJUIAX JJI1 XpaHEHUS KHMUT,
VWHBEHTAPb CIIEIHAIN3UPOBAHHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

dusuka KOHICHCUPOBAHHOI'O COCTOAHUA

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

OneMeHThl puzndeckoit kunetuku. Yacts 1 (KomtokBuym)

DOnemenTsl puznueckoit kunetuku. Yacte 2 (KomiokBuym)

[TpunHuMnb! GU3MKHU KOHACHCUPOBAHHBIX cucTeM (KomiokBuym)

Pacuer xapakTepuCTHK MApOBOW MJICHKU P KUIIEHUU CBEPXTEKYUETO TeIvsl Ha TTIOBEPXHOCTSIX
chepruecKkux U HIUINHAPUYECKUX HarpeBaTenel (Pemenue 3aqay)

Buja npomexyTouHOI aTTecTANMU — DK3aMEH.

Wunekc KM-1 | KM-2 | KM-3 | KM-4
Howmep Pasgen nucHuIuinHel KM:
pasjena Henens 4 8 12 16
KM:
1 DneMeHThl GU3HIECKON KHHETHKU
1.1 OCHOBHBIE TIOHATHS U ONIPEIACICHHS + +
1.2 Kunernyeckoe ypaBHenue bonbiimana + +
1.3 [ToctanoBka 3amaun [1st ypaBHeHHs bonbiimana + +
2 OcHOBBI (PM3HUKHU CBEPXTEKYUYECTH U MPOLIECCHI
nepenoca B He-lI
2.1 I'enuii — kBaHTOBAsI )KUIKOCTH +
2.2 [TocranoBka 3amaun o pacyere TeruioooMena B He-l11 +
3 [TpuHIMITBE GU3NKH KOHICHCHPOBAHHBIX CHCTEM
3.1 [TapameTpsl KOHACHCHPOBAHHOTO TEJIA +
3.2 Kpucrannnueckast pemierka +
33 TemnonpoBOHOCTh KPUCTATLTUIECKON PEIIETKU +

(IMAIEKTPUKH)

Bec KM, %: | 20 20 20 40
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