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1. IIEJIb OCBOEHUSA JUCHUIIIMHBI

[enpto ocBOoeHUs IUCUUILIMHBI «KBaHTOBass MEXxaHWKa B HAaHOCHCTEMAX) SBISETCS
MOJIydYeHUE 3HAHUN, YMEHHUH, HaBBIKOB U OIbBITA JCSITEIHLHOCTH B OOJACTH HAHOTEXHOJIOTHUH,
dbusznueckux mpoiieccax, MPOUCXOIAIINX B MOITYIMPOBOJHUKOBBIX MaTepuaiax v MpUOOPHBIX
CTPYKTYpax; pa3BUTHE (U3MUECKOTO  MBIIUIEHUS M  TEXHOJOTHYECKHMX  HAaBBIKOB,
XapaKTEepU3YIOMKX 3Tanbl (HOPMUPOBAHUS KOMIIETCHIIMM U OO0ECTEUYMBAIOIIUX JTOCTHKECHUE
MJIAaHUPYEMBIX PE3yJIbTATOB OCBOCHHS 00Pa30BaTEIbHON MPOTPAMMBL.

2. TPEBOBAHMUA K PE3YJIbTATAM OCBOEHUSA JUCIUIIJINHbI

OcBoenne aucruiuinHbl «KBaHTOBas MeXxaHWKa B HAHOCHCTEMax» HaIlpaBICHO Ha
dbopMupoBaHue Yy 00yJarOIIUXCS CIETYIONINX KOMIIETEHIIUH (4acTH KOMITETEHITUH):

Tabnuya 2.1. Ilepeuenv xomnemenyuil, opmupyemvix y o00y4arOWuxcs npu 0C8OeHUU
OUCYUNTUHBL (Pe3YTbMambl 0CE0eHUsL OUCYUNTIUHDL)

[np Kommerenmuus HNuaukaTopsl AOCTHZKEHUs KOMIIETeHIHH
(B paMKax TaHHOW AMCIUTUIAHE)
YK-3.1. [lornmMaet posb pyKOBOAUTENS KOMaH/IbI, U 3HAET, KaK
Crioco0eH opraHu30BBIBaTh U BBIPa0OTaTh OCHOBHBIE CTPATETHH, JJIsI JOCTIKCHHS
PYKOBOAMTH PabOTOM KOMaHbl, |IIOCTABJIECHHBIX LEICH
YK-3 BEIpa0aThIBasi KOMaHHYIO YK-3.2. [lornmaet oco6eHHOCTH TIOBEISHUS JIFO/Iei B KOMaH/e,
CTPATETHIO VISl JOCTHKEHUS C KOTOpoH paboTaeT
IIOCTAaBJIEHHOH LIETN YK-3.3. YMmeeT ahpekTHBHO B3aUMO/ICHCTBOBATH C YICHAMHU
KOMAaH/Ibl, JUIsl TOCTHKEHHS TOCTABJICHHBIX IesIel
CrniocoOeH cTaBUTh U perarb OIIK-1.1. 3HaeT OCHOBHBIE 3aKOHBI, TOJIOKEHUS 1 METOABI B
WH)XEHEPHBIE U HAY4HO- 00JIaCTH €CTECTBEHHBIX HAYK U MaTeMaTHKU
TEXHUYECKHE 3a/ja4i B 00/1aCTH  |OI1K-1.2. YMeeT BBIBIATH CTECTBEHHO-HAYYHYIO CYLIHOCTD
HaHOTEXHOJIOTUH U mpobJeM B 00JIACTH HAHOTEXHOJIOTHI U MHKPOCHUCTEMHOMN
MHKPOCHCTEMHOH TEXHHKH 1 TEXHUKH U HOBBIX MEXIUCLHUIIIIMHAPHBIX HAPABICHUH,
OIIK-1 HOBBIX MEKINCHNIUTMHAPHBIX PYKOBOICTBYSICh 3aKOHAMH U METOJAMH €CTECTBEHHBIX HAYK U
HaIpaBJIeHUSIX HAa OCHOBE MaTeMaTHKU
CCTECTBCHHOHAYHHBIX M OIIK-1.3. Bnaneer nHCTpyMEHTaMH aHAJIN3a U PELICHUS
MAaTCMaTHICCKUX MONCICH MHKEHEPHBIX M HAyYHO-TEXHUYECKUX 3a]a4 B 00JIaCTH
HaHOTEXHOJIOTMI M MUKPOCHCTEMHOM TEXHUKH 1 HOBBIX
MEXIUCUUIUIMHAPHBIX HalpaBJIeHUN
[IK-3.1. 3nakoM ¢ mporpaMMHBIM OOecTiedeHUEM s
I'otoBHOCTE pa3pabaTeIBaTh KOMIIBIOTEPHOTO MOJIEITUPOBAHUS HCCIIESTYEMBIX (PU3UUECKUX
(bHU3NUECKHEe W MaTEMATHIECKHE |IPOLIECCOB B 00JACTH HAHOTEXHOJIOIMHU U MUKPOCUCTEMHOM
MOJIEIH, TPOBOJIUTH TEXHUKHU
K-3 kommnblotepHoe MogenupoBanue |[1K-3.2. YMmeer paspabaTsiBaTh huznueckrue 1 MaTeMaTn4ecKue
MCCIIeyeMbIX (PU3NIECKIX MOJIETH B 00JIaCTH HAHOTEXHOJIOTHH ¥ MHUKPOCHCTEMHON
MPOIIECCOB B 00IaCTH TEXHUKU
HAaHOTEXHOJIOTUU 1 [1K-3.3. Briageet HaBbIKaMU KOMITBIOTEPHOTO MOJICTHPOBAHUS
MHUKPOCHUCTEMHON TEXHUKU HCCIIEyEeMbIX (PM3MUYECKHX MPOIECCOB B 00IACTH
HaHOTEXHOJIOTMH U MHUKPOCHCTEMHOW TEXHUKH

3. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OII BO

Jucuunnuaa «KBaHTOBass MEXaHMKa B HAHOCHCTEMAax» OTHOCUTCS K BapUaTUBHOM
KOMIOHeHTe o0s3arenpHor yactu 01oka b1 OIT BO.




B pamkax OIl BO oOyuaromnuecs TakKe OCBaWBaOT JpPYyrue AUCHUIUTMHBI /WU
CIIOCOOCTBYIOIIIME JIOCTHKEHHIO 3aIlUIAaHUPOBAHHBIX PE3yJBTaTOB OCBOCHUS
nucuuIInael « KBaHTOBasg MEXaHHKa B HAHOCHUCTEMAX).

IIPpaKTHUKHU,

Tabnuya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobcmeyiowux O00CmMUIiCeHUIO
3ANIAHUPOBAHHBIX PE3YIbMAMO8 0C80EHUS OUCYUNTUHBL

IpexmecrByrommue Hocnenyromue
Hiud Haumenoanue JIPICEI/IZ:IJIHHLI/YMOI;: JIH nncunnnnzfl[)l;/nl;lon JIH
P KOMIeTeHIIHH . o, . o,
NPAKTUKH NPaKTUKHA
Crocoben
OpraHHU30BBIBAaTh U TexHonornyeckas mpakTHKa
PYKOBOJIUTDH pabOTON OCHOBBI IPUMEHEHUS [IpegaumnmomHuas npakTUKa
YK-3 KOMAaH/Ibl, BRIpa0aThIBas HaHOTEXHOJIOTUH U lNocynapcTBeHHbIN DK3aMEH
KOMAHJIHYIO CTPATErUI0 MHKPOCHUCTEMHOMN TEXHUKHU Brimycknas kBanudukanoHHasS
JUISL TOCTHYKECHUSI pabora
MIOCTaBJICHHON LEIN
Crioco0eH cTaBUTh U
peuiaTh HHKEHEPHBIC U
Marepuanbl HAHOCTPYKTYPHBIX
Hay4YHO-TEXHUYECKHE
OCHOBBI IPUMEHEHUSA YCTaHOBOK
3ajaun B 001acTu .
. HaHOTEXHOJIOTHH U Hayuno-uccnenoparenbckas
HaHOTEXHOJIOTUH U N
N MHKPOCHUCTEMHOMN TEXHUKHU pabota
OIlK-1 MUKPOCHCTEMHON TEXHUKU
1 HOBLIX Breaenue B MUKpO- U TexHonmornyeckas npakTUKa
HAHOAJIEKTPOMEXAHUYECKUE l'ocynapcTBeHHBIN 3K3aMeEH
MEKIUCIUILUTHHAPHBIX
CHUCTEMBI BrinyckHas kBamupuKalmoHHAsS
HaIpaBJIeHUSIX Ha OCHOBE
pabota
€CTECTBEHHOHAYYHBIX U
MAaTEMaTHUYECKUX MOJIeTIeH
Modeling of nanoobjects
[Tonyuenne KOMIO3UIIMOHHBIX
l'otoBHOCTB MaTepHUaloB CIIEHUAIbHBIMU
pa3pabaTsiBaTh CBOWCTBaMHU
(dusnueckue u Yriepoacoaepxariue
MaTeMaTHYECKUE MOEIH, METaJIJIOOpraHNYecKre KapKachl B
TexHonoruu
MPOBOJIUTH KOMITBIOTEPHOE HaHOTEXHOJIOT MU
IK-3 [IPOrpaMMHUPOBaHUS B
MOJEIUPOBAHUE BapuartuBHast KOMIIOHEHTa
HaHOUHAYCTPUHU

HCCIIEYEMbIX (QU3HYECKHX
MPOLIECCOB B 00JIACTH
HAHOTEXHOJIOTUH U
MHKpOCHCTeMHOﬁ TEXHUKU

HayuHno-uccnegoBarenbckas
pabota

[Ipegaumnnomuas npakTuKa
l'ocynnapcTBeHHBIH SK3aMeH
BrimyckHas kBanudukauoHHas
pabota

* - 3aMONHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnereHuii u CYII OI1 BO

4. OFBEM JJUCHUILINHBI U BUJIbl YYEBHOM PABOTHI

OO61mas Tpy10eMKOCTh TUCIUTUIMHBI « KBaHTOBas MeXaHMKa B HAHOCHCTEMAax» COCTaBIIsICT 5
3aYCTHBIX CIMHHMII.

Tabauya 4.1. Buowl yuebnoii pabomst no nepuodam oceoenus OI BO ons OYHOH
gopmbl 06yuenus

. BCETIO, CemecTp(-b1)
Bua yueOHoii padoThI AL 1 5 3
Koumaxmmnas paboma, ax.u. o4 o4
Jlexkuuu (JIK) ‘ 18 | 18 | ‘




. BCEI'O, Cemectp(-b1)
Bupa yueOHoii padoThI _ 1 5 3 4

Jlaboparopusie pabots (JIP) - -
ITpaktuyeckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 00yuawuxcs, ax.u. 108 108
Konmponw (sx3amen/3auem c oyenkotl), ax.u. 18 18
OO01mas TPy10eMKOCTh THCIHUTLTAHBI a1, 180 180

3a4.e. 5 5

5. COAEP) KAHUE JUCIUIIJINHbI

Tabnuya 5.1. Codeporcanue oucyuniutvl (M0OYJis) no 8UOAM y4eOHou pabomul

HaunMenoBanue pazgesa Buj yyeoHoii
Coaep:xanue pasgesia (TeMbl) %
AUCHUILTHHBI padoThI
Tema 1.1. Cnextp u3nydyeHnus: abCOTIOTHO YEPHOT'O Tea, K. C3
Paznmen 1. Kopnyckymspao — | poTodddexT, apdext Komntona ’
BOJIHOBOMU Jyajiu3M. Tema 1.2. I'unotesa JI. [le Bpoiins JIK, C3
Tewma 1.3. JInudpakuus 3J€eKTpOHOB JIK, C3
Tema 2.1. OtkpeiTe cninHa. MarneTon bopa. Oneparop K. C3
Pazmen 2. C clIia. :
1 2. CivH u "
A Tewma 2.2. Ypasuenue [laymu. Coiicta matpur [laynn. JIK, C3
TOXKAECTBEHHOCTh YaCTHII.
Tewma 2.3. IIpuHINT TOKAECTBEHHOCTH YaCTHII. K. C3
MHOT03JIEKTPOHHBIE aTOMBI. ’
Tewma 3.1. 3ak0oHBI AUCTIEPCHU JJIST CBOOOTHBIX
3JIEKTPOHOB U MyCTOH pemeTkd. KBasunmmysc u K. C3
KBa3u4acTulla. HermpepbIBHOCTD U pa3phIBHOCTH 3aKOHA ’
Paznen 3. 3akons! nucniepcuu | JUCIIEPCHUM.
U151 CBOOOAHBIX 371eKTpoHOB U | Tema 3.2. IIpoxoskaeHue u 0Tpa)keHUE BOJIH OT PELLIETKH.
IIyCTOU PEIIETKHU. Maunblil nepruogMYECKUi PEIeTOYHbIN MOTEHIHAIL. JIK, C3
Paznoxxenue noreHuuana B psajg Oypbe.
Tewma 3.3. Pa3pemiennsle 1 3arpenieHHbIe 00J1acTH K. C3
SHEPrUH. ’
Tewma 4.1. IlonHoe BHyTpeHHEE OTpaKEHHE HA TPaHULax
Paznen 4. Iloctpoenue 30HbBI yIp ™ P JIK, C3
30H bputosHa.
Bputiosna, nonsitue
N Tema 4.2. DpdexTrBHAsS Macca U KPUBHU3HA 3aKOHA
3G PEKTHBHOM MacCh JIK, C3
JICTIEPCHUH.
Tema 5.1. CBOOOJHBI 3JIEKTPOH KaK IIIOCKAast BOJIHA.
TyaaenmupoBanue (moadapbrepHOE MPOXOKICHUE). K. C3
Han6aprepHoe oTpaxkenue. Pezonancuoe ’
Paznen 5. TynaenupoBanue
TYHHEJIMPOBAHHE.
Tewma 5.2. Camodokycuposka. [IpuHImmn K. C3
HeomnpeaeneHHocTel | elizendepra. ’

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJINHBI

Tabnuya 6.1. MamepuanvHo-mexHuueckoe obecneyerue OUCYUNIUHbL

Tun aynuropuu

OcHauenue ayiuTopuu

CrnenuajJu3supoBaHHoOe
yueOHOe/1adopaTopHoOe
odopynoBanmue, [10 u
MAaTepHaJIbl 1JI51 0CBOCHHS
AUCHUILINHBI
(pu HEOOXOMMOCTH)

JlexnmoHHas

AYI[I/ITOpI/ISI IJIL IPOBCACHUS 3aHATHHA JICKIIMOHHOTI'O
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CrnenuaJu3supoBaHHOe
yueOHOe/1adopaTopHoOe
odopynoBanmue, [10 u
MaTepUAaJbl 11 0OCBOEHHUS
AUCHUILIUHBI
(py HEOOXOMMOCTH)

Tun aynuropun OcHaleHue ayauTopun

THUTIA, OCHAIIICHHAS KOMIUTIEKTOM
CTICITHATN3UPOBAHHON MeOeNH; TOCKOH (PKpaHOM) U
TEXHUYECKUMU CpeICTBaMuU MYJIETUME/IHA
Mpe3eHTalUM.

Aynuropusi A7 IPOBEACHUS 3aHATUH CEMUHAPCKOIO
THUIIA, IPYIIIOBBIX u WHJUBUTYJIbHBIX
KOHCYJIbTAlLUi, TEKYILETrO KOHTPOJIA u
CemunHapckas IPOMEXKYTOUYHOU aTTecTaluH, OCHaIllCHHAs
KOMIUICKTOM  CHELHUAIN3UPOBAaHHOM MeOenn U
TCXHHUYCCKHUMHA CpeacTBaMu MyJIbTUMEIUA
NIPE3EHTALUH.

KomnbroTepHslid Kjlacc A7 OPOBEICHUS 3aHITHM,
IPYNIOBBIX W HHAWBUAYAJIbHBIX KOHCYJbTALUi,
TCKYUICTO KOHTPOJIA U HpOMe)KYTOqHOP'I aTrrecranuu,

KomnbrorepHslii

OCHAILlEHHAsl MEPCOHAJBHBIMH KOMIbIOTEpaMH (B
Kace KOJMYECTBE _ MT.), JOCKOH (dKpaHOM) |

TEXHUYCCKUMU CpeacCTBaMu MyJIbTUMEIUA

NIPE3EHTALUH.

Aynutopuss AN CaMOCTOSITENTBHOW — pabOTHI
st oOyyaromuxcsi  (MOXET  HCHONb30BaTbcAd NS
CaMOCTOSTENIBHON | IPOBEICHUSI CEeMUHAPCKUX 3aHSATHH 17§
paboThI KOHCYJIbTaIlui), OCHAILlEHHAs KOMIUTIEKTOM
00yJaromuxcs CHELUAIN3UPOBAHHON MeOeIn M KOMIIBIOTEpaMH C

noctyrom B OUOC.

* - ayIMTOpHs IS CAMOCTOATENLHOM paboTel o6y4daromuxcs ykasbiBaetcss OBA3ATEJIBHO!

7. YYHY EBHO-METOAUYECKOE 1 HWH®OPMAIIMOHHOE OBECIIEYEHUE
JUCIHHUIIVINHBI

OcHognas numepamypa:

1. dwusuka MomynpoBOJHUKOBBIX MPUOOPOB MUKPOIJIEKTPOHHUKH : ydyeOHOe mocodue ams
By30B / B. U. Crapocensckuii. — Mocksa : M3narensctBo FOpaiit, 2019. — 463 ¢. —
(bakanaBp. Axkanemuueckuit kypc). — ISBN 978-5-9916-0808-4; Pexum pocrtyna:
https://www.biblio-online.ru/bcode/425163.

2. IlnotamkxoB, I'. C. MHKpPOAIEKTPOHUKA: OCHOBBI MOJICKYJSPHON 3JIEKTPOHUKH
yuebHoe nocooue ans By3oB / I'. C. [Tnoraukos, B. b. 3aiiiieB. — 2-e uza., ucnp. u J01.
— Mocksa : U3parensctBo FOpaiit, 2019. — 166 ¢. — (ABTopckuii yueOHuk). — ISBN
978-5-534-03637-4; Pexxum noctyna: https://www.biblio-online.ru/bcode/438394

3. Kynpesatsix, H. B. ®wusuka meramnos. Penko3emensHble METAUIBI U UX COSTUHEHHUS :

yuebHoe mocobue nmnsi By3oB / H. B. Kynpesatsix, A. C. BoneroB. — Mocksa :
WznarensctBo HOpaiit, 2019 ; ExarepunOypr : U3p-Bo VYpan. yn-ta. — 197 ¢. —
(YuauBepcuretst Poccum). — ISBN 978-5-9916-9977-8 ; Pexum pgocryna:

https://www.biblio-online.ru/bcode/438152

4. Hukutenkos, H. H. TexHomorus KOHCTPYKIIMOHHBIX MaTepUaioB. AHAIN3
MOBEPXHOCTH METOJaMH aTOMHOUM (U3UKH : ydeOHoe mocobue it OakaniaBprara u
maructparypsl / H. H. Hukutenko. — Mocksa : U3natensctBo FOpaiit, 2019. — 202
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https://www.biblio-online.ru/bcode/425163

c. — (YuauBepcuretsl Poccun). — ISBN 978-5-9916-6528-5; Pexxum mocryna:
https://www.biblio-online.ru/bcode/433936

Jlononnumenvuas numepamypa:

1. Wmommn, A. C. JIudpakiimoHHBIN CTPYKTYpHBIN aHanmu3 B 2 4. YacTs 2 : yueObHOE
nocobue aist By3oB / A. C. Umommn, A. I1. Opemniko. — 2-e u31., UCTp. U JOT. —
Mocksa : U3narensctBo FOpaiit, 2019. — 299 ¢. — (ABTOopckuii yue6Huk). — ISBN
978-5-534-04324-2; Pexxum goctyma: https://www.biblio-online.ru/bcode/438750

2. PaukoB, M. 0. ®uznveckue OCHOBBI H3MEPECHHH : yIeOHOE TOCOOUe JIst
akagemuyeckoro OakamaBpuata / M. 0. PaukoB. — 2-e u3n., ucnp. u nom. — Mocksa
: U3marenwscTBo FOpaiit, 2019. — 146 c. — (bakanaBp. Akagemudeckuit Kypc). —
ISBN 978-5-534-09510-4; Pexxum goctyma: https://www.biblio-
online.ru/bcode/437556

Pecypcwr ungopmayuonno-menexommynuxayuourou cemu « Mfumepremy:

1. 5bC PYIH n croponnue ObC, K KOTOPBIM CTYJIE€HTBl YHUBEPCHUTETA UMEIOT JOCTYII
Ha OCHOBAaHUU 3aKJIFOYEHHBIX JJOTOBOPOB:

DIeKTPOHHO-OMOIMOTEeIHAS cucTema PYIH - 9bC PYJIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuterckas oubanoreka onnaia» http://www.biblioclub.ru

- OBC HOpaiir http://www.biblio-online.ru

- OBC «KoucynpTaHT cTyaeHTa» Www.studentlibrary.ru

- OBC «Jlanby http://e.lanbook.com/

- ObC «Tpourkuii MOCT»

2. ba3bl JTaHHBIX U TOMCKOBBIE CUCTEMBI:

- DJEKTPOHHBIM (OHA TPaBOBOH W HOPMATHUBHO-TEXHUYECKON JTOKYMEHTAIMH
http://docs.cntd.ru/

- mouckoBas cucrema Sunekc https://www.yandex.ru/

- mouckoBas cuctrema Google https://www.google.ru/

- pebeparuBHas 6a3a nanabix SCOPUS http://www.elsevierscience.ru/products/scopus/
- PUHII] - nanmonanpHas Oubnuorpaduueckas 6a3za JaHHBIX HAYYHOTO LUTHPOBAHUS
https://elibrary.ru/authors.asp

Vuebno-memoouueckue mamepuanvi 01 camoCmosmenbHol pabomul 00y4arOwuxca npu
0CBOeHUU OUCYUNTUHBL/MOOYAA™E:

1. Kypc nexuuit mo aucuuruinHe «KBaHTOBasi MEXaHUKa B HAHOCUCTEMAaX».
* . BCEC y‘{€6H0-M€TO,Z[I/I‘-IeCKI/Ie MaTcpualbl I CaMOCTOHTeJ’IBHOﬁ pa6OTLI 06yqa}0mnxc>1
pa3MeIaroTCd B COOTBETCTBUU C ,Z[efICTBYIOHlHM MOPAAKOM Ha CTPpAHULIC NTUCHHUIIIIMHBI B TYI/IC|

8. OIEHOYHBIE MATEPHAJIBI W BAJUIBHO-PEATHUHITOBASI CHCTEMA
OLEHWBAHMS VYPOBHS C®OPMHPOBAHHOCTH KOMIETEHIHANA TO
JTACIATIIAHE

OneHoYHBIE MaTepHaibl W OaUIbHO-PEHUTHHTOBAs CHUCTEMa™ OIEHWBAHHUS YpPOBHS
c(hOpMHUPOBAHHOCTH KOMITETEHITUH (4aCTH KOMIETESHIIMI) IO UTOTaM OCBOSHUS JTUCIIUILTAHBI
«KBaHTOBasi MexaHHWKa B HAHOCHCTEMAax» NpeAcTaBiieHbl B [IprilokeHHMM K HaACTOALIECH
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PaGoueit mporpamme AUCIUTIITUHEI.
* - OM u BPC dpopmupyroTcst Ha OCHOBaHUM TPEOOBAHUIT COOTBETCTBYIOIIETO JIOKATBHOTO HOPMATHBHOTO aKTa
PV/IH.

PA3PABOTUHKN:

HJouent kadeapsl «HaHnoTexHoorun
Z E.A. T'ocTteBa
H MHKPOCHCTEMHAS TeXHHKA»

Homxnocts, BYII IToanuce ®Gamunus U.0.

PYKOBOJIMUTEJIb BYII:
3aBenyommuii kageapoii
«HaHoTexHOJIOTHH U C.B. IIonos
MHUKPOCHCTEMHASI TEXHHKA»

HanmenoBanne bYII Tloamuce davumusa 1.0.

PYKOBOJIUTEJIb OII BO:
Houent kadeapol «Hanorexnosorun
M MHKPOCHCTEMHAsI TEXHUKA»

C.B. AracueBa

Jomxuocts, BYII ITonnuce damunua 1.0.



