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
HaumeHnoBanue o6pa3oBaTejbHOI nporpaMMbl. HaHOTeXHO/I0THM M HAHOMATEPHAJIBI B JHEPreTHKe
YpoBeHb 00pa3oBaHus: BbIclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
KOMIIBIOTEPHOE MOJAEJIUPOBAHUME INPOLECCOB
HAHOTEXHOJIOT' U

Baok: Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil
NMPOrPaMMBblL:

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.09

7 cemecTp - 4;

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemectp - 2;
BCero - 6

Yacos (Bcero) no yueoHomy
IJIAHY:

216 yacoB

Jexknun

7 cemecTp - 16 yacos;
8 cemectp - 14 yacos;
Bcero - 30 yacos

IIpakTnyeckue 3aHATHSA

7 cemecTtp - 48 yaca;
8 cemecTp - 14 yacos;
Bcero - 62 yaca

JladopaTopHbie padoThI

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynabranuu

7 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

7 cemectp - 77,5 yaca;
8 cemecTp - 43,7 yaca;
Bcero - 121,2 yaca

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH
3ayer c oneHKOM

7 cemectp - 0,5 uaca;
8 cemectp - 0,3 uaca;
Bcero - 0,8 yaca

Mocksa 2020




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Bonkoe H0.A.
[IpenomaBaTelib NaerTbnratop R23e9797a-VolkovYurA-411285d8 IO.A. Boakos
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Omutpues A.C.

Waentuduratop

R8d0ce031-DmitriyevAS-aaaeae2

A.C. Jlmutpuen

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YICHOE SBHHI/IC)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmucs)

Mol ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

My3uHa F0.H0.

Waentuduratop

Re86e9a56-Puzina-4d2acadl

(pacuudpoBka
TIO/ITUCH)

10.10. Ily3una

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YICHOE SBHHI/IC)

(mozmucs)

(pacmudpoBka
TTO/ITUCH)



1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Leab ocBoeHMs AUCHMIIMHBI: V3ydyeHne pU3nyeckiux OCHOB HaHO- U MEMOPaHHBIX TEXHOJIOTHHA,
JTUHAMUKU MHKPO-3JIEKTPOMEXaHUUYECKMX CUCTEM M METOJOB MOJCIMPOBAHUS MPOTEKAIOIIMX B HHUX
poLEeccoB, ((OPMHUPOBAHKE MTPEACTABICHHM 00 00JACTIX UX IPUMEHEHUS

33[[3‘11/[ AUCHHUIIIMHBI

- U3ydeHue (hU3NYECKUX MapaMeTpoOB, XapaKTEPU3YIOLINX MEXaHUUECKOE BO3AECHCTBUE Ha
MaTepHaJIbl YIPYTUX 3JIEMEHTOB B KOHCTPYKIUAX MUKPOIJIEKTPOMEXaHUYECKUX YCTPOUCTB;
- U3y4YEHHUE METO0B YHCIEHHOIO MOAEINPOBAHUS IIPOLIECCOB B MUKPO- U HAHO-

SJICKTPOMCXAHUYCCKHUX CUCTECMAX U UX ITPUMCHCHHUEC B TCXHUKC,

- OCBOCHHE METO/IOB YMCJICHHOIO PELICHUS 3a7a4 TEOPUH YIPYTOCTH, CBSI3aHHBIX MUKPO-
AJIEKTPOMEXAHUYECKUMU YCTPOICTBaMU;
- IpHOOPETEeHNE HABBIKOB MPUMEHEHHSI 3TUX METOJIOB MpU padOTe B HAYYHOI U HHKEHEPHOM

IIPAKTHKE.

dopmupyembie y 00y4yaromerocss KOMIeTeHIUH 1 3aIUIaHUPOBAaHHbBIC Pe3y/IbTAThl 00y4eHUsl 110
JMCLHUIUIMHE, COOTHECEHHBIEC C MHAMKATOPAMH A0CTHKEeHHs] KOMIIeTEeHIMI |

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[1K-4 CriocobeH &

N JI-3mk-4 IMeeT HaBbIKH

3HaThb.

pa3paboTke pacdera TemI0(pU3NIECKUX - OCHOBHBIC ()M3MYCCKIE BETHIHHBI I

HaHOPa3MEPHBIX IIPOLIECCOB B COBPEMEHHBIX YPaBHCHH:A, BOSHUKAIOIINC IIDH OIMCAHHNH

MaTepHanoB U yCTPOUCTB HHU3KOpa3MepHBIX Tel B IeQOPMUPOBAHHOM COCTOSHUM;
YCTPOICTBAX, HABBIKN - UHCJIEHHBIE METO/IBI JUIsl MOJICTIUPOBAHUS
KOMITBIOTEPHOTO IPOLECCOB B MUKPO- U HaHO-
MOJICITMPOBAHHUS ITUX 3JIEKTPOMEXaHUYECKUX YCTPOHUCTBAX.
IPOLIECCOB

YMETh:

- CAMOCTOSTEJIEHO Pa30HpaThCsl B METO/IaX
MaTeMaTHYECKOTo MOJICIIMPOBAHUS
PaboOThl MUKPO-DJIEKTPOMEXAaHUYECKHUX
YCTPOMCTB;

- paboTaTh Ha COBPEMEHHBIX S3bIKAX
IPOrpaMMHUPOBAHUS BBICOKOTO YPOBHSI.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JucuumiMHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHOM  mporpamme
Hanorexnomorun u HaHoMaTepuaisl B sHepreTuke (ganee — OIIOIT), manpasnenus moarorosku 14.03.01
SnepHas sHepreTHKa 1 Terodusmka, ypoBeHb 00pa3oBaHus: BbICIIee 00Opa3oBaHue - OakanaBpuar.

TpeOoBaHMs K BXOJHBIM 3HAHHUSIM U YMEHHSIM:

- 3HaTh Maremaruka

- 3HaTh Puznka (00mas)

- 3HaTh Pu3KKa cnenuaibHas

- 3HaTh TepMoanHaMuKa

- 3HaTh TeromaccoOMeH

- 3HaTh PU3HKA KOHJIEHCHPOBAHHOTO COCTOSIHHS

Pe3ynbraThl 00y4eHus1, MONTy4YeHHbIE P OCBOCHUH TUCIMILIMHBI, HEOOXOAUMBI IPU BBITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PaOOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 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
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 OCHOBHBIE TTOHATHS 18 7 2 - 8 - - - - - 8 - Camocmoamensnoe uzyuenue
TEOPHHU YIPYTOCTH meopemuueckoz0 mamepuana: N3yuenue
11 Teopus ynpyroctu 9 1 - 4 - - - - - 4 - JIOTIIOJTHUTEIBHOIO MaTepHaa 1o pasaeity
1.2 YpaBHeHU, 9 1 - 4 - - - - - 4 - "OCHOBHBIE IOHATHSA TEOPUHU yIIpyroctu"
OIUCHIBAIOINE H3yuenue mamepuanog iumepamypHsix
COCTOSTHHE UCHMOYHUKOG:
JIe(pOPMHUPOBAHHBIX TEIT [1], 9-27
[2], 11-66
2 Yupyrue cBoiicTa 18 2 - 8 - - - - - 8 - CamocmosamensbHoe usyuenue
KPHCTAJUIOB meopemuyueckozo mamepuana: VIzyaenne
2.1 CBoOopHas 3HEpTHUL 9 1 - 4 - - - - - 4 - JIOTIOJIHUTENBHOTO MaTepraa o pasjaeiry
Je(OPMHPOBAHHOTO "Ynpyrue cBoicTBa KpUCTAIIIOB"
KpHcTauIa H3yuenue mamepuanog 1umepamypHsix
2.2 YpaBHEHUS TBIKCHUS 9 1 - 4 - - - - - 4 - UCMOYUHUKO8:
JUISL CMEILeHN I [1], 124-143
[4], 149-170
3 JuHaMuka ynpyrux 18 2 - 8 - - - - - 8 - Camocmosamenvhoe usyuenue
2JIEMEHTOB Hmeopemuyeckozo mamepuana: zyaenue
3.1 YpaBHEeHHE MaJIbIX 9 1 - 4 - - - - - 4 - JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
KosiebaHuit MeMOpaHBbI "JIMHaMHKa yIpyTUX 3JIEMEHTOB"
3.2 BriHyxeHHBIE 9 1 - 4 - - - - - 4 - H3yuenue mamepuanoe 1umepamypHuix
KoJieOaHHsT MeMOpaHsbI UCHIOUHUKOB:
[2], 56-140
4 KoneGanus u nporuost 18 2 - 8 - - - - - 8 - Camocmoamensroe usyuenue
TOHKHUX IIACTUH meopemuueckozo mamepuana: Vsydaenue
4.1 XKecTtkocTh MIacTUHBI 9 1 - 4 - - - - - 4 - JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
Ha nU3rud "Konebanus u mpornOs! TOHKUX IIaCTHH"
4.2 | KoHconbHbIe OalIKH KaK 9 1 - 4 - - - - - 4 - H3yuenue mamepuanog numepamypusix

4




KaHTHJIEBEPbl aTOMHO- UCHIOUHUKOB:
CHJIOBBIX MHKPOCKOIIOB [1], 62-75
[3], 227-247
5 YucneHHbIE METO/IBI 18 4 8 - 6 - Camocmosamenvhoe usyuenue
pelIeHus ypaHeHUs meopemuyeckozo mamepuana: VI3yaenne
MAJIoTo Mmporuda JIOTIONTHUTEIHHOTO MaTepraa 1o pasaerry
MeMOpaHBI "YuciieHHbIE METOIBI PELICHUS YPaHEHHUS
5.1 KoneuHo-pazHocTHas 18 4 8 - 6 - MaJoro npornda MmemOopass"
3amada lItypma- H3yuenue mamepuanog numepamypHsix
JlmyBumms mis UCHOYHUKOB:
omeparopa Jlamnaca [5], 92-99
[6], 164-197
6 OnHOMEpHEBIC 18 4 8 - 6 - Camocmoamesibhoe uzyuenue
MaTreMaTHYecKHe meopemuueckozo mamepuana: Visyaenue
MOJIEIT MHKPO- JIOTIOJTHUTEJIBHOTO MaTepHaia 1o pasjieny
3JIEKTPOMEXaHUUECKUX "OnHOMepHbIE MaTeMaTHIeCKIE MOJIETH
CUCTEM MHKPO-3JIEKTPOMEXaHUIECKUX cucTeM"
6.1 Muxkpo- 18 4 8 - 6 - H3yuenue mamepuanoe 1umepamypHslx
AIEKTPOMEXAHIMICCKHUEC UCHOYHUKOB:
CHCTEMBI ¢ [3], 197-247
yIpaBIeHUEM
ANEKTPHUYECKIM TTOJIEM
OKk3aMeH 36.0 - - 0.5 - 335
Bcero 3a cemecTp 144.0 16 48 0.5 44 335
Hroro 3a cemecTp 144.0 16 48 0.5 775
7 3amaua IlItypma- 16 4 4 - 8 - CamocmoamensHoe usyuenue
JlnyBuss B meopemuyueckozo mamepuana: VI3yaenue
JIBYMEPHOi1 JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
IIPOCTAHOBKE "3anaua lITypma-JInyBumns B IByMepHOM
7.1 Paznenenune 8 2 2 - 4 - pocTaHoBke"
MEePEMEHHBIX ISl H3yuenue mamepuanog 1umepamypHsix
JBYMEPHOTO oIlepaTopa UCHIOUHUKOB:
Jlannaca [5], 181-197
7.2 | CobcTBeHHBIE (DYHKIUH 8 2 2 - 4 - [6], 164-211

1 COOCTBEHHEIE
3HAYEHMS U UX CBSI3b C
CETOYHBIM
npeoOpa3oBaHUEM
dDypbe B IBYX




N3MCPCHUAX

8 Mopenu Mukpo- 24 8 - 8 - 8 - Camocmoamenvnoe usyuenue
JIIEKTPOMEXaHUIECUX meopemuueckozo mamepuana: Visyaenue
cucTeM JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
8.1 [onsiTe 06 12 4 - 4 - 4 - "Mozenn MUKPO-JIEKTPOMEXaHHIECUX CUCTEM"
UTEPALHOHHBIX H3yuenue mamepuanog 1umepamypHbix
METOJIaX PEIICHUS UCIOYHUKOG:
HEJTHHENHBIX [1], 142-186
ypaBHEHHUH [3], 16-37, 396-414
8.2 Burapmonnueckoe 12 4 - 4 - 4 -
ypaBHEHHE paBHOBECHS
9 Bonpmme mpornOet 14 2 - 2 - 10 - CamocmosamensHoe usyuenue
YIPYTHX 3JIEMEHTOB meopemuyueckoz0 mamepuana: Vzyaenne
9.1 AHanu3 KpuTepueB 14 2 - 2 - 10 - JIOTIOJTHUTETFHOTO MaTepuana Mo pa3aeny
MaJIOCTH nporuba "Bonbne mporuds! ynpyrux 31eMeHToB"
H3yuenue mamepuanog iumepamypnoix
UCIOYHUKOB:
[1], 60-119
[3], 396-435
3a4er ¢ OLEHKOI 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
UTOrOo 216.0 - 30 - 62 2 - 0.8 121.2

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — nnanBuyanbHble KOHCYIbTAlMU M0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUH 110 pa3aenam
mucuuruinHel; CP — camocrostenbHas paborta crynenTa; UKP — unas konraktHas padota; TK — Texymmii koHTposb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosHble noHAmMuUA meopuu Ynpy2ocmu

1.1. Teopust ynpyroctu
[enmu u 3amaun nucruiuimHel. Cmemenus, aepopmanuu u Hanpsokenus. 3akoH ['yka. Moy
FOnra u ko dunuent Ilyaccona kak ynpyrue xapakTepuCTUKU MaTepuara.

1.2. YpaBHeHHsI, ONIMCHIBAIOIINE COCTOSIHUE 1e(DOPMUPOBAHHBIX TeEIl

OHeprus 1epOpMUPOBAHHOTO COCTOSHUS B TAPMOHUYECKOM MPUOIMKEHUU U YIPYTHEe MOAYIIU
BTOporo nopsiaka. Coornomenus Jroamens-Heitmana. YpaBHeHus: paBHOBECHSI U30TPOIHOTO Tea.
TemnepaTypHoe paciiuperue Tei U JeopMauu ¢ U3MEHEHUEM TEMIIEPaTypPhI.

2. Vnpyveue ceoticmea Kpucmaiios

2.1. CBoboaHas 3Heprus 1eOpMUPOBAHHOIO KPUCTAILIA
Tenzop ynpyrux monyiel B ciyyae Kyondeckoil pemerku. CootHomenus Jroamens-Heiimana
JUIs KpUcTaiia ¢ KyOM4ecKOoM perieTKo.

2.2. YpaBHEHUs TBUKEHUS JIJISI CMEIICHU I
CpaBHeHHeE CO cIy4yaeM U30TPOIHOrO TeJla U KPUTEPUH U30TPOIHOCTH TeENA.

3. Hunamuka ynpyaux 31eMeHmos

3.1. YpaBHeHue ManbIx KoJieOaHU MeMOpaHbI

Pemenne 0MHOPOIHOTO BOJIHOBOTO YpPaBHEHUS I MEMOpaHBI C 3aKPEIUICHHBIM KpaeMm.
CoOcTBeHHBIE MOJIBI U COOCTBEHHBIE 4acTOThI KosneOanuil. [IpeacraBnenue peuieHus B BUIE pana
10 COOCTBEHHBIM MOJaM.

3.2. BoinyxaeHHble Koe6aHuss MeMOpaHbl
SIBenune pe3oHaHca.

4. Konebanus u nD02u6bl MOHRKUX NA1AdCmuHr

4.1. )KecTKOCTBh TIJTACTHHBI HA U3THO
Bonnb! n3ruba. buramonndeckoe ypaBHEHUE TUHAMUKHY MJIACTUH U KOHCOIBHBIX OaJOK.

4.2. KoHCobHBIE OANTKM KaK KaHTHJIEBEPHI aTOMHO-CHJIOBBIX MUKPOCKOIIOB
CoOcTBeHHBIE YaCTOTHI KOJIeOaHUH MIacTUH.

5. Yucnennvle memoowl pPewerUA YPAHEeRUA MA1020 np02u6a M€M6paHbl

5.1. Koneuno-pa3nocrHas 3agauda Hltypma-JInyBumis qiia oneparopa Jlamnaca

CobOcTBeHHbIE BEKTOPbl M COOCTBEHHBIE 3HAUEHHS KOHEYHO-pasHocTHOM 3amauum IllTypma-
JInyBunns. OpTOrOHANBHOCTh CETOYHBIX COOCTBEHHBIX (yHKIMH. CpaBHEHHE ¢ KOHTHHYaJbHOU
teopueit. [lpencraBneHue pereHuss B BHUAE KOHEYHOTO psiia IO CETOYHBIM COOCTBEHHBIM
¢bynkuusam 3aaaun L typma-Jlnysums.

6. OaHOMel?Hble MamemMamu4ecKue Mooeau MUKPO-ITEKMPOMEXAHUHUECKUX cucmem

6.1. MI/IKpO-BHCKTpOMeXElHI/I‘-ICCKI/IC CHUCTCMBI C YITPABJIICHUECM JJICKTPUUCCKUM ITOJICM



JlaBneHue moysi B KBAa3UIUIOCKOM TpuOnrmkeHuu. [loHsTHe 00 HTEpalMOHHBIX METOMaX
penieHus YpaBHEHUU JUHAMUKHU MUKPO-3JIEKTPOMEXAHUYECKHUX CUCTEM. Dddexr
HEKOHTPOJIUPYEMOTO CXJIOMBIBAHUS JIECKTPOIOB MPH JTOCTUKEHUU KPUTHUECKOTO HAMPSHKCHHS KaK
OudypKanus peieHuss HeIMHEHHOTO YpaBHEHUS.

7. 3aoaua [mypma-Jluyeunns 6 08ymepHou npocmanogke

7.1. Pa3znenenue nepeMeHHbIX JIs IByMEPHOTO onepaTopa Jlamiaca
Koneuno-pasnoctHas 3anava lltypma-JInyBriuia i IByMepHOro oneparopa Jlamiaca.

7.2. CobcTBeHHBIE (YHKIIUU U COOCTBEHHBIE 3HAUEHUS U UX CBS3b C CETOYHBIM
npeoOpa3zoBanreM Dypbe B ABYX U3MEPEHUSIX
[IpencraBienue pemeHus KOHEYHO-PA3HOCTHOM 3a/1aul B BUJIE CETOYHOTO psifa Dyphe.

8. Mooenu MUKDPO-IJNEKMPOMEXAHUUECUX cucniem

8.1. [lonsiTrie 06 UTEPALIMOHHBIX METOAAX PEUICHUS HEMUHEHHBIX YpaBHEHUIA
«Bsi3koe» npulaMKeHUE 7151 BBIYMCIICHUS CTAIIMOHAPHOTO TOJIOKEHUS YIIPYTrOro 3JIeMEHTa.

8.2. burapmMoHunueckoe ypaBHEHUE PaBHOBECHS
BoiHOBOE ypaBHEHHE ¢ OMTrapMOHHYECKHM OIEPaTOpPOM IS ONKCAHHUS BOJH H3rMda B

ABYMCPHOM CJiy4dac.

9. boavuwue nD02u6bl ynpyzaux 31emMermos

9.1. Ananu3 KpuTEepUEB MaJIOCTH MPOruda

OnmHocolHbIN TpadeH - TpuMep MaTepHuaa, i KOTOpOro Jito0oi mporud OyaeT OOJIbIINUM.
['ayccoBa KpHMBH3HA IOBEPXHOCTH U €€ CBS3b C HAIPSDKEHHUAMM B YIPYIOM J3JIEMEHTE B CIlydae
Oonpmux nporu6oB. OnucaHue CUIBLHO Ie(OPMUPOBAHHBIX YINPYTUX 3JIEMEHTOB ypaBHEHUSIMU
denmus.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. YpaBHeHus nBuxkeHUs 11 cMeleHnil. CpaBHEHHE CO CIy4aeM U30TPOITHOIO Tella U
KPUTEpUI U30TPOIHOCTH TENa;
2. CoOcTBEeHHBIE MOJIBI ¥ COOCTBEHHBIE YaCTOTHI Kosiebanuil. [IpecraBnenue pemeHus B
BU/JIE psAJia 10 COOCTBEHHBIM MO/1aM. YUCIIEHHbIE allTOPUTMBI JJIsl IOJTyYEHHUS pEeLIeHUM
YpaBHEHU;
3. burapMoHnYeckoe ypaBHEHUE IMHAMUKH IUIACTUH U KOHCOJIBbHBIX Oanok. YnciaeHHbIe
MOJIETHN U UX pealn3aius;
4. KoneuHno-pazHoctHas 3agava [typma-JlnyBuis ais oneparopa Jlamaca;
5. Pacuer AMHAMMKU MUKpPO-3JIEKTPOMEXAaHUYECKON CUCTEMBI (B OHOMEPHON ITOCTaHOBKE);
6. YucneHHoe orpeeneHne KpUTHIECKUX MapaMeTpOB YCTOMYMBOCTH CUCTEMBIL;
7. Peanu3anust IByMEpHOTO ceTOYHOro npeodpazoBanust Oypwe B Buje QyHKINY;
8. OOmas cxeMa UTepallMOHHOI0 METO/Ia JIJIsl pacyeTa CTaTUUECKUX MPOTHOO0B yIPYTrux
AJIEMEHTOB C YUE€TOM KOHEYHOH JKECTKOCTH Ha U3rub;
9. Peanuzanus utepaliioHHOTO METO/A JUIsl pacueTa CTaTUYECKUX MPOrudoB yIpyrux
AJIEMEHTOB HA YUCIIEHHOM AJITOPUTME;
10. OOu1as cxema anropuTMa pelieHus ypaBHEHUN JMHAMUKH YIPYTHUX 3JIEMEHTOB B MUKPO-
IIEKTPOMEXAHUYECKON CUCTEME;
11. Peanuzanus aroputMa pemieHysl ypaBHEHU THHAMUKHA YIIPYTHX 3JIEMEHTOB B MUKPO-



IIEKTPOMEXAHUYECKON CUCTEME.
3.4. TeMbl 1a00paTOPHBIX padoT

HE NIPelyCMOTPEHO
3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OO6cyxaeHue MaTepuaioB 1o Kelicam pazzaena "OCHOBHBIC OHSATHS TEOPHH YIIPYTOCTH"

OO6cyxneHrne MaTepuaioB 1Mo Keicam pasjaena "Yupyrue CBOMCTBa KpUCTaioB"

OO6cyxaeHne MaTepuaioB 1o Keiicam paszzaena "JlnHamuka ynpyrux 31eMeHTOB"

OO6cyxaeHre MaTepualoB 1o keiicam paszaena "Konebanust 1 mporuObl TOHKUX IUIACTHH"

OOcyxeHrne MaTepualioB Mo Keiicam pasnena "UuncleHHbIe METOABl PEIICHUS YPAHCHHUS

MaJjioro nporuda memopaHs!"

6. OOcyxIeHne MaTepuayioB Mo keiicam pasznena "OZHOMEpHBIE MaTEMAaTHUYECKHUE MOJICIU
MHUKPO-3JIEKTPOMEXaHUYECKUX cucTeM"

7. OOcyxneHue MarepuaioB 1o keWicaMm paszzaena "3anaya Llrypma-JInyBuiinsg B iByMepHO
MpocTaHoBKe"

8. OOcyxneHue MaTepwajoB IO Keiicam paszgena "Mojenn MHKpPO-3JIEKTPOMEXaHMIEeCHX
cuctem"

9. OO0cyxaeHne MaTepuajoB Mo Kelicam paszzena "boibiire Iporudbl yIpyrux 3J1eMeHToB"

o~ E

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



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

3amaHupOBaHHbIE PE3yabTaThl 00yUeHUs

Howmep paznena qucrumniauas (B

O1eHOYHOE CPEACTBO

Konrl
0 JUCLHUIUINHE COOTBETCTBUU C 11.3.1) (THI ¥ HAUMEHOBAaHUE)
WHMKATOPOB
(B COOTBETCTBUH C pazjeaom 1) 1]2]3]4][5]6]7[8]9
3HaTh:
YHCIIEHHBIE METO/IbI JIJIsl MOZJEIMPOBAHUS KounTponbnas padota/HTepaninoHHble METOABI
MPOLIECCOB B MUKPO- M HAHO- JUTSL pacueTa CTaTUYECKUX MPOTUOOB YIIPYTUX
ANEKTPOMEXaHUYECKUX YCTPOMCTBAX 3JIEMEHTOB
N/1-3nx-4 + | +
KonTtpomnsHast pabora/Peannszanuu 1BymMepHOTO
CETOYHOro npeodpazoBanus Oypre B BUC
GbyHKIIIHN
OCHOBHBIE (DU3MYECKHE BETUYUHBI U KounTponbnas pabora/CoOCTBEHHBIE MOJIBI U
YpaBHEHHUS, BOZHUKAIOIINE TIPH OTIMCAHUN COOCTBEHHBIC YaCTOTHI KOJICOAHUH.
Ten B 1e(hOPMUPOBAHHOM COCTOSTHUU [IpencraBienue pemieHus B BUaE paaa mno
COOCTBEHHBIM MOJaM
I/IH‘3HK-4 + + +
KonTponbnas pabota/YpaBHeHUs paBHOBECUS
M30TPOIHOrO Tena. TemneparypHoe
pacumpenue Ten u geGopMalii ¢ U3MEHEHHEM
TEMIIEPATYPHI
YMersb:
paboTaTh Ha COBPEMEHHBIX S3BIKAX KonTponbnas padora//luHaMuka ynpyrux
MIPOrPaMMHUPOBAHUSI BBICOKOTO YPOBHS 9JIEMEHTOB B MHUKPO-AJIEKTPOMEXaHUYECKOM
CUCTEME B IBYMEPHOI MMTOCTaHOBKE
N-3nk-4 +
KonTponbnas padora/CunsHo
ne(OPMUPOBAHHBIC YIIPYTHE AIEMEHTHI U
ypaBHeHus Denruis
CaMOCTOSITENTLHO pa30upaThbcs B METOIaX KonTponbnas pabota/Ilonsitue 06
MaTEeMaTHYECKOTO MOJICITUPOBAHUS paOOTHI WUTEPANMOHHBIX METOAAaX PEIICHUS YPaBHCHHMA
MHUKPO-3JIEKTPOMEXAaHUYECKUX YCTPOICTB U T-3r11k-4 + + + JUHAMHUKH MUKPO-3JIEKTPOMEXaHUIECKUX

CHUCTEM

KonTponbHas pabota/CoOCTBEHHBIE BEKTOPHI U
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COOCTBEHHbBIE 3HAUCHHUS KOHCHHO'paSHOCTHOﬁ

3amaun lrypma-JInyBuinins
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUYHASI ATTECTALMS
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. [TonsiTrie 06 UTEPAIIMOHHBIX METOAAX PEUICHUS YPABHCHUH TUHAMUKHA MUKPO-
anekTpoMexanndeckux cucteM (KoHTponbHas paboTa)
2. CoOCcTBeHHBIC BEKTOPHI H COOCTBEHHBIC 3HAUCHHUSI KOHEUHO-pa3HOCTHOMU 3anaun LlITypma-
JInyBumis (KontposibHast pabota)
3. CoOcTBeHHBIE MOJIBI M COOCTBEHHBIC YaCcTOTHI KosieOanui. [IpeacraBieHue penicHus B BUIC
psna o cooctBeHHbIM Moj1aM (KoHTposibHas paboTa)
4. YpaBHeHUs paBHOBECHS H30TPOIHOTO Tea. TeMrepaTypHoe paciiupeHue Tei u
nedopMmaruu ¢ usmMmeHeHreM temneparypsl (KontposiasHas padora)

8 cemecTp

Dopma peanuszauuu: ITucbmenHas padora
1. luHamMMKa yOpYyIrux 3JIEMEHTOB B MUKPO-3JIEKTPOMEXAHUYECKON CUCTEME B IBYMEPHOM
noctaHoBke (KoHnTposbHas pabora)
2. UTepaninoHHBIE METOJIBI JJISl pacdeTa CTATHUECKUX MPOTUOOB YIPYTHX 3JIEMEHTOB
(KonTpoabpHas pabora)
3. Peanm3anuu JByMEpHOTO CETOYHOTO IpeodpazoBanus Dypre B Buae PyHKINU
(KonTpoawpHas pabora)
4. CunpHO neOpMUpPOBAHHBIE YIIPYTHE JIeMeHTH 1 ypaBHeHus Penruist (KorTpoibHas
paborta)

bannbHO-pedTHHTOBasA CTPYKTYpa AUCLUIIUHBI SBISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUS MO AUCHUIJINHE

Orzamen (Cemecmp Ne7)
HToroBas oreHKa MO KypCy BBICTaBJISCTCS Ha OCHOBE OIIEHKH 33 MPOMEXKYTOYHYIO aTTECTAITHIO.
Bo3moxkeHn ciydaid, Korja B CHJIy 3HAQUUTEIHHO OTIMYAIOLICIHCS TEKyIIeH OIEHKH MOXKET ObITh
MIPUMEHEH MOBBIIIAOIIMA WM MOHMKAFOIINN KOAPPUITUSHT

3auem c oyenxou (Cemecmp No§)
HToroBas oreHKa MO KypCy BBICTaBJISCTCS Ha OCHOBE OIEHKH 33 MPOMEXKYTOUYHYIO ATTECTAITHIO.
Bo3moxkeHn ciydaid, Korja B CHJIy 3HAUUTEIHHO OTIMYAIOLICIHCS TEKyIIeH OIEHKH MOXKET ObITh
MIPUMEHEH TTOBBIIIAOIIMA WM MTOHMKAFOIINAN K0P PUITUSHT

Ipumeuyanue: OneHOYHBIE MAaTEPUAIIBI 110 TUCIUITIMHE PUBECHBI B (DOH/IE OLIEHOYHBIX
marepuanos OIIOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. Jlanpgay, JI. [I. Teopernueckas pusuka. T.7. Teopust ynpyroctu : Yuebnoe mocodue st
¢usnueckux crenuanbHoctel yuusepcutetoB / JI. J1. Jlannay, E. M. JInupumn . — 4-e usa., ucnp. u
non . — M. : Hayka, 1987 . — 248 c.;

2. Hosankui, B. Teopust ynpyroct : niep. ¢ noit. / B. HoBaukuii . — M. : Mup, 1975 . - 872 c.;
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3. 3apy6un, B. C. MaremaTiueckue MO MEXaHUKHU U 3JIEKTPOJUHAMUKY CILTOIIHOM cpenbl / B.
C. 3apyowun, I'. H. KyBeipkun . — M. : U3n-Bo MI'TY um. H.O. baymana, 2008 . — 512 c. —
(MaremaTudeckoe MOJICIMPOBAHUE B TEXHUKE U B TexHoJorun) . - ISBN 978-5-7038-3162-5 ;
4. Kutrrens, Y. BBenenue B pusnKy TBeporo Teina : mnep. ¢ anri. / Y. Kurrens . — 4-e 3 . — M. :
Hayka, 1978 . —-792 c;

5. ®enopenko, P. I1. Beenenne B BEIUUCIUTEIBHYIO (DU3UKY : YUeOHOE TTOCOOHUE IJIs BY30B 10
HarpaBieHusM "Matematuka","duszuka", cnenuansHocTsm "Matematuka","[Ipuknannas
maremaruka',"®uzuka" / P. I1. ®enopenko . — M. : U3a-Bo MDTH, 1994 . — 528 c. - Kx-7,01-
l,u3m-1,43-1 . - ISBN 5-7417-0002-0 : 9100.00 .;

6. Camapckuii, A. A. MeTobl perieHus1 CETOYHBIX YPaBHEHUH : yeuOHOE TTOCOOHE TI0 CIIEII.
"Ilpuknannas marematuka" / A. A. Camapckuii, E. C Hukonaes . — M. : Hayka, 1978 . — 591 c..

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Office.

5.3 UnTepHeT-pecypcsl, BKJIOYas NpodeccHoHATbHBIE 0a3bl JIaHHBIX U HH(POPMAIIHOHHO-
CIpaBOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

. Hayunasi 3;iekTpoHHasi 6ubamorexa - https://elibrary.ru/

. ba3za nannbix Web of Science - http://webofscience.com/

. Baza nannbix Scopus - http://www.scopus.com

. HammonanbHas ynekTponHas 6udamoreka - https://rusneb.ru/

. DaexkTponHasi 6udsmoreka MIU (36 MIH) - http://elib.mpei.ru/login.php

. ITopTan oTKpwITHIX JaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

8. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAILHOI 3a1uThI PD -
https://rosmintrud.ru/opendata

9. ba3a OTKpPBITHIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MUHHCTEpPCTBA TPYAA U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a OTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOTro pa3Butus PO -
http://www.economy.gov.ru

11. Ba3a oTKpbITHIX 1aHHBIX PocduumonuTopunra - http://www.fedsfm.ru/opendata

12. DnexTpoHHasi oTkpbITast 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

13. HaumoHabHBIIi NOPTAJ OHJIAITH 00y4ueHns1 «OTKpbITOE 06pa3oBanue» - https://openedu.ru
14. Opuunanbublii caiiT @e1epajibHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJMpoOBaHHUIO U
MmeTposoruu - http://protect.gost.ru/

15. OTkpbITas yHuBepcuterckas nnpopmaunonnasi cucrema «POCCHUS» -
https://uisrussia.msu.ru

~NOoO Ok, WN

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUITIJIMHBI

Tun nomeneHus Homep ayauropun, OcHamenue
HAaUMCHOBAHUC

VY4eOHble ayAUTOpUH IS M-409/2, Ayautopust CTOJI ITPENOAABATEIS, CTOJ, TOCKA

IIPOBEICHUS JICKIIUOHHBIX kag. "HT" MEJI0Basi, MyJIbTUMEIUUHBIN ITPOEKTOP
3aHSATUN U TEKYLIEro KOHTPOJIS M-422/4, Yuebnas CTOJI, CTYJI, MyJbTUMEAUNHBIN
nabopaTtopus IIPOEKTOP
KpUOPHU3UKH
M-412, YuebOuas CTEIJUTAX JJISI XPAHEHUS KHUT, CTOJI,
ayIuTOpUs CTYJI, MYJIbTUMEIUMHBINA ITPOEKTOP,
JIOCKa MapKepHas
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K-120, MammHHBII

cepBep, KOHIUITUOHED

3an MBI
Y4eOHbIC ayAUTOPUH IS M-409/2, Aynutopus CTOJI IIpenoaaBaresis, CToJ, J0CKa
IIPOBEACHUS IIPAKTUYECKUX kagd. "HT" MEJI0Basi, MyJbTUMEIUUHBINA TPOEKTOP
sanatui, KP u KII M-422/4, YuebHas CTOJI, CTYJ1, MYJIbTUMEIUNHBII
nabopaTopus MIPOEKTOP
KpUODU3UKH

M-412, YueOHas CTEJUJIaX JJIs1 XpaHEHUsL KHUT, CTOJI,
ayIUTOPUS CTYJI, MYJIbTUMEIUHHBINA TPOCKTOP,

JIOCKa MapKepHast

K-120, MammHHBIH

cepBep, KOHAULIUOHED

3an1 UBI]
VY4eOHbIC ayAUTOPUH IS M-409/2, Aynutopus CTOJI IIpenoaaBaresis, CToJ, J0CKa
IIPOBEICHUS IIPOMEKYTOYHON kagd. "HT" MEJI0Basi, MyJIbTUMEIUUHBINA TPOEKTOP
aTrTecTaluu M-422/4, YuebOuas CTOJI, CTYJI, MyJbTUMEIUUHBIN
nabopaTopus MIPOEKTOP
KpUOPHU3UKH

M-412, YueOHas CTEJUTAX JJIs1 XPAaHEHUS KHUT, CTOJI,
ayAuTOpHUs CTYJI, MyJIbTUMEIUMHBINA ITPOEKTOP,

JIOCKa MapKEpHasa

K-120, MamuHHBIH
3an MBI

cepBep, KOHIUITUOHED

I[Tomemnienus miis
CaMOCTOSATEIIbHON pabOThI

M-411/1,
KomnbroTepHslii ki1acce

CTOJI, CTYJI, JOCKA MEJIO0Bas,
MYJIbTUMENUUHBIN IPOEKTOP,
KOMITBIOTEP NEPCOHAIBHBIN

ITomentenus mis
KOHCYJbTHPOBAaHUS

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

CTYyJI, CTOJ MMChbMEHHBIN

[TomemieHus s XpaHeHUS
o0opy0BaHus U y4eOHOTO
WHBEHTap

M-407/1, Knagosas

CTCJUIAK IJId XpaHCHUA MHBCHTAP,
CTCJIIAXK IJIA XPAaHCHUS KHUT,
WHBCHTAPb CHGHI/IaJ'H/I?sI/IpOBaHHHﬁ
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KOMHBIOTCPHOG MOICIIMPOBAHUC ITPOLHCCCOB HAHOTCXHOJIOT'NHN

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

VYpaBHEHUsI paBHOBECHS H30TPOITHOTO Teja. TeMiepaTypHoe paciupenue Tei u aedopmaiuu ¢
u3MeHeHueM temiepatypsl (Kontponbnas pabota)

CoOcTBeHHBIE MOJIBI U COOCTBEHHBIC YaCTOTHI KosieOanuid. [IpencraBiienue pemenus B BUIC psiia
1o cooctBeHHbIM MoaM (KoHTpospHas paboTa)

CoOcTBeHHBIE BEKTOPHI 1 COOCTBEHHBIC 3HAYCHHUSI KOHEYHO-Pa3HOCTHOM 3anaun [1ITypma-
JlnyBumnsa (Kontposbnas pabora)

[ToHsiTHE 00 UTEPAIIMOHHBIX METOaX PEIICHUs] YPABHCHUH TMHAMHUKH MUKPO-
anekTpomexanndyeckux cuctem (KontposibHas padbora)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Wunekc KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
1 OCHOBHBIE TIOHATHUS TEOPUH YIIPYTOCTH
11 Teopus ynpyroctu + +
12 VYpaBHEHMsI, ONUCHIBAIOIINE COCTOSIHUE 1€()OPMUPOBAHHBIX + +
] Tl
2 Yrpyrue cBOiCTBa KpUCTAJIOB
2.1 CBoOomHas sHEprUs 1e(hOPMUPOBAHHOTO KpHUCTAILIA + +
2.2 YpaBHEHUS NIBKCHUS TSI CMEIIIEHU + +
3 JlmHaMuKa ynpyrux 3J1€MeHTOB
3.1 YpaBHeHUe MalbIX KoueOaHuit MeMOpaHsbl + +
3.2 BrinyxieHHbIe KOJIeOaHUS MEMOpaHbI + +
4 Kone6anus u nporuObl TOHKUX MJIaCTUH
4.1 JKecTkocTh MIAaCTUHBI HA U3TUO + +
49 KoHconbHbBIE OalTKi KaK KaHTHIIEBEPhI aTOMHO-CHIIOBBIX + +
] MHUKPOCKOIIOB
5 YuciieHHbIe METO/IBI PEIICHUS YpaHSHHsI MaJIOTO Mporuda
MeMOpaHBbI
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Koneuno-pasnoctHas 3agaya lltypma-JInyBumis niis

5.1 + +
oneparopa Jlamnaca
6 OnHOMepHBIE MATEMATUYECKUE MOJEIIA MUKPO-
AIIEKTPOMEXAHUUYECKUX CUCTEM
6.1 MUKpO-2JIEKTPOMEXaHUYECKUE CUCTEMBI C YIIPaBICHUEM + +

SJICKTPUYCCKUM IIOJICM

Bec KM, %: | 20 20 30 30

8 cemecTp

Hepeqenb KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUIIJIMHE:

KM-5

KM-6

KM-7

KM-8

Peanu3zanuu neymepHoro cerouHoro npeobpazosanusi dypre B Bune pynknuu (KonrponbHas
pabora)

HTepaniioHHBIE METOJIBI JJIs1 pacdeTa CTaTHUECKUX MPOruOoB ynpyrux 3nemMeHToB (KoHTponpHast
pabora)

JluHaMuKa ynpyrux 3JeMEHTOB B MUKPO-3JICKTPOMEXaHHUECKOW CUCTEME B IByMEPHOMH
noctaHoBke (KontposnbHas pabora)

CunpsHo nedopMUpOBaHHbIE YIpyrue ieMeHThl U ypaBHenusa Oenruis (KontponbHas padoTa)

Buja npomexyTouHOi aTTecTaMu — 3a4€T C OLICHKOM.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen aucuummHbl KM: > 6 ! 8
paszena ACT ACH Henens 4 8 12 16
KM:
1 3anayva [lItypma-JInyBuiuist B IByMEPHOI IPOCTAaHOBKE
11 Paznenenue nepeMeHHBIX IS IBYyMEPHOTO OTiepaTopa + +
' Jlamtaca
CoOcTBeHHbIE (YHKIIMA U COOCTBEHHBIE 3HAYCHUS U X
1.2 CBSI3b C CETOYHBIM NpeoOpazoBaHreM Pypbe B ABYX + +
U3MEPEHUSIX
2 Mozenu MUKpPO-3JI€KTPOMEXaHUYECUX CUCTEM
21 [TonsiTHE 00 NTEPALIMOHHBIX METOAX PEIICHUs HETMHEWHBIX + +
' ypaBHEHUH
2.2 burapmonundeckoe ypaBHEHHE PaBHOBECHS + +
3 Bonbiime nporu6s! ynpyrux 31eMeHTOB
3.1 AHanu3 KpUTEpHEB MAJIOCTH Iporuda + +
Bec KM, %: | 20 20 | 30 | 30
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