[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:
OV0: fAcrpebgp 8 pAREROPT Gy napeTBeHHOE aBTOHOMHOE 0GPA30BaTEILHOE YUPeKIeHHe BBICIIEro 06Pa30BaHus

LlomkrocTb: PekTop «Poccuiickuii yHuse
pcuTeT APY:KObI HapoaoB uMeHu IlaTpuca JlymymobD»
[arta nognucanusa: 29.02.2024 12:22:44 y y ymy
YHUKanbHbIA MPOrpaMMHbIA KITHOY: -
nAOp(M IEOYFOZ(]/7Z('\70 £1-0004~010 Arp a'I)I-I0-’TeXI-I()']-I()l—‘llltlecICI/II/l HHCTHTyT

ca953a0120d891683f9596750/8ef1a989dae 18
(HaKMEHOBAHME OCHOBHOTO yuaeOHoro noapasnenenus (OVYII)-paspadborunka OI1 BO)

PABOYASA TIPOTPAMMA JUCHUIIJIMHBI

HAHOBHMOTEXHOJIOT'MHA 1 OCHOBBI TKAHEBOW MHXKEHEPUH

(HauMEHOBaHHUE JUCIUILIMHBI/ MOTYJIS )

PexomenpoBana MCCH ajis1 HanpaBJieHUs1 NOATOTOBKH/CIEHAJIBHOCTH:

06.05.01 BUOMHXXEHEPUA U BUONHP®OPMATHUKA

(KO,I[ 1 HAUMCHOBAHUEC HAIIPABJICHUA HO,HFOTOBKH/CHeHPIaJ'ILHOCTI/I)

OcBoeHne  AUCHUINIMHBI  BeJeTcd B paMKax  peajJlu3allid  OCHOBHOI
npogeccnoHaIbHOH 00pa3oBaTeJbHON NporpamMmsl Bbicmiero oopasosanus (OII
BO):

BUONHXEHEPUSA U BUONHP®OPMATHUKA

(manmeHoBanue (npoduis/cnenuanuzanus) OI1 BO)

2024 r.



1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuumnuna «HaHOOMOTEXHOJOTUM W OCHOBBI TKAaHEBOM WH)KEHEPUU» BXOIUT B
nporpaMMmy creuuanurtera «buounnxenepus u OuoumH(popmaTtuka» 1o Hampasienuto 06.05.01
«buounxenepus u OuomHpopMaTuka» U ulydaercs B 7 cemectpe 4 Kypca. JHUCUUIUIHMHY
peanu3yer ArpoOHMOTEXHOJOTUYECKHUM aenapTrameHT. JuciuruinHa coctout u3 4 paszaenoB u 17
TEM U HalpapJieHa Ha U3yUYE€HHE METOJI0OB KOHCTPYHPOBAHUH HaHOPAa3MEPHBIX 0OBEKTOB U aHAIHM3a
UX CTPYKTYp, U UX IPUMEHEHUS B OMOTEXHOJIOTUH

[enbto ocBOEHUSI TUCIHUIUIMHBI SIBJISETCS MPUOOPECTH TEOPETHYECKHe 3HAHUS B 00JacTH
OMOHAHOTEXHOJIOTMU: OCHOBHBIE METOJbl HM3YyYCHHsS OHOJIOIMYECKHX HAHOCTPYKTYp, (PH3HUKO-
XMMHUYECKHE CBOMCTBA HAHOPA3MEPHBIX OOBEKTOB, U3YUYHUTh OCHOBHBIE KJIACCHI HAHOPA3MEPHBIX
00BEKTOB (HAaHOYACTHUIIBI, HAHOIPOBO/A, HAHOIJICHKH, HAHOTPYOKM) M MyTH UX MPUMEHEHHS B
OMOHAHOTEXHOJIOTUH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIJINHBI
OcBoenne guctUIUIMHBL «HaHOOMOTEXHOMOTMM UM OCHOBBI TKAHEBOM WH)KEHEPHH
HampaBJIecHO Ha (opMHpOBaHWE Yy OOy4alONIMXCA CISAYIOMUX KOMIICTCHIMNA (4acTH

KOMITCTCHITHH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWuUxcs npu 0C80eHuu
OUCYUNTUHDBL (De3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopsl J0CTHKEHHS] KOMIETEHIIMT

Hugp Komnerenuus o
(B pamMKax JaHHOW JTHCIUILIIHEI)

CmocobeH GpopMupOBaTH
peLIeHHs, OCHOBaHHBIC Ha
pe3ynbpTaTtax 00pabOTKH TaHHBIX
0 MEXaHHM3Max PeryJsILuH 1
(yHKIIMOHMPOBAHUY I'€HOB,

[1K-3.3 ®opmupyeT perieHus NpuKIaIHbIX 3aJa4 HA OCHOBaHUHU
pe3yNbTaTOB 00pabOTKH TAHHBIX O MEXaHU3MaX PEryJIsIud U

IK-3 BIFAONIIX Ha MPOYKTHBHOCT (hYHKIIMOHMPOBAHUK [CHOB, BIUSIOIINX HA MPOIYKTUBHOCTh
JHBOTHBIX ¥ pACTEHUH i JKMBOTHBIX U PACTCHUI U pa3BUTHE HACJICACTBEHHBIX ITPU3HAKOB
OHOJIOTHYECKHUX 00BEKTOB;
Pa3BUTHE HACJIEACTBEHHBIX
MIPHU3HAKOB OMOJIOTMYECKUX
00BEKTOB
[TK-5.2 YMmeeT ucnosib30BaTh UMEIONTUECS HAYYHbIE 3HAHUS U
ClIOCOGeH MpHHAMATH yHaCTHE B JIOCTIDKEHUS [UIS PELICHHS TIOCTaBICHHBIX 33134, pa3padaThiBaTh
paspaBOoTKe 1 BHEPEHNH HOBBIE TEXHOJIOTHUECKUE PEIICHHS B 00IACTH OMOMHKSHEPUH U
HHHOBALHOHHBIX TIPOLYKTOB, OMOMH(OPMATUKY U IPUMECHSITH Ha MIPAKTHKE TPUKIIA/IHEIE
COBTAHHBIX C MPUMEHEHHEM TEXHOJIOTHECKHE PEIICHHS Ha OCHOBE HOBBIX 3HAHHI;
I1K-5.4 Nmeet npakTHueCKUi ONBIT pa3pabOTKH U IPUMEHEHHS
TIK-5 METOZIOB OMOMHXCHEPHH U

WHHOBAIIMOHHBIX PeHIeHnH B chepe OMOMHKEHEPUH 1

6nonH(pOpMaTHKH,
A3PAGATEEATE O6roMH(POPMATHKH C yIETOM SKOHOMHUUECKUX, IKOJIOTHIECKHUX,
pasp CONMATBHBIX U APYTUX OTpaHMUYEHHI; cOOpa M aHAIN3a HAYYHOH
COOTBETCTBYIOIIYIO TEXHUUECKYIO .
nHpOpPMAaLNH; pa3pabOTKH MHHOBAIIMOHHBIX OMOTEXHOJIOTH IS
JIOKYMEHTAIHIO

pemeHns MPUKIaAHBIX 3a/1a9 B PO eCCHOHANBHON chepe U X
IPUMEHEHHNS Ha IIPAKTHKE;

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

HI/ICHI/IHJ'H/IHa «HaHOOMOTEXHOJIOTH M OCHOBBI TKAHEBOM WHXCHCPUHU) OTHOCHUTCA K
o0s3aTenpHON yacTu 670ka 1 «lucumimael (MOTysH)» 00pa30BaTEIbHOM MPOTrPaMMBI BBICIIETO
oOpazoBaHus.

B pamkax o0pa3oBaTenbHOM MPOTpaMMBl BBICIIETO OOpa30BaHUS OOyYaronIuecs TakkKe
OCBauBaKOT Apyruc JUCHUITIIINHBI I/I/ niim IMPAaKTHUKHU, CHOCO6CTBYIOH_II/IG JOCTHUIKECHUIO




3aIlJTaHUPOBAHHBIX PE3YJIIBTATOB OCBOCHUA OUCHHUIIJIMHBL

TKAHEBOW UHKEHEPUN.

«HaHOOMOTEXHOJIOTH K OCHOBEI

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux O00CmuiceHur
3ANIAHUPOBAHRHbLX PE3)1bmamoe OC60E€HUA aUCl/ﬂ/H’lﬂqul
IpeamecrByomue Hocaenyromue
Mudg Haumenosanue Zlﬂcﬁl/ll:lﬂPIHLI?’MOIl JIN nncunnﬂnﬂil/;fon JIN
P KOMIIETeHIIHH . YT, . Y,
MPAKTHKH NMPaKTHUKHU
CmocobeH GpopMupoBaTh
pelIeHus, OCHOBaHHBIC Ha
TexHonorugeckast (IPOEKTHO-
pe3ynbpTaTtax 00padoTKH
TEXHOJIOTHYECKAs) MPAKTUKA;
JTAHHBIX 0 MEXaHH3Max
sk DeHOMUKA;
PEryIsIue U Dumonamonozua**,
seken IIpakTnyeckas
IK-3 (yHKIIMOHMPOBAHUY I'€HOB, Ilamonoeus scusommuvix**,
OuonHpopMaTHKa;
BIHUSIOIIUX HA
MertarenoMmuka,
MPOAYKTUBHOCTD KHBOTHBIX
o Cenekuus;
U PaCTCHUH U Pa3BUTHE
HACIICICTBEHHBIX IPU3HAKOB
OHMOJIOTHYECKHX 00BEKTOB
TexHonOrHYeckast (IPOSKTHO-
TEXHOJIOTHYECKas) IPAKTHKA;
CriocobeH npuHIMaTh IIpakTuky™m 1o reHHou
ydacTue B pa3paboTke u WH)XCHEePUH;
BHE/IPCHUY MHHOBAIIMOHHBIX Buoundopmatika u
MIPOJYKTOB, CO3aHHBIX C Hayuno-uccreooeamenvcras; cHCTeMHas OHOJIOTHS;
NPUMEHEHUEM METOJIOB Dkonomuka u opeanusayus [pakTuyeckas
IK-5 OMOUHKCHEPUH U OUOMEXHON02UYECKO20 ouonHpopMaTHKa;
OnonH(popMaTHKHy, npou3800cmea; HckyccTBEHHBIH HHTEIUIEKT
pa3pabaTbIBaTh JUTSL HAYYHBIX HCCIICIOBAHHUN;
COOTBETCTBYIOIIYIO MateMaTtnueckoe
TEXHUYECKYIO MOJICITIPOBAHHE B OMOJIOTHY;
JIOKYMEHTAITUIO CenbCcKOX03HCTBCHHAS
9KOJIOTHS,

* - 3aMONHSAETCS B COOTBETCTBUH ¢ MaTpuiei kommnereHnuii u CYII OI1 BO

** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUIbI YYEBHOMN PABOTHI

OO01mmas TpyA10eMKOCTh TUCHUTUTHHBI «HaHOOMOTEXHOIOTUY U OCHOBBI TKAHEBON MHIKEHEPHI» COCTABIISET «3» 3a4CTHBIC CIUHUIIBI.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL 8bICUIE20 00PA3068aHUS Ol OYHOU Gopmbl
00yuenus.

Bun yueOHoii padoThI BCETO, ax.u. CEMec; pCE)
Koumaxmmnas paboma, ax.u. 36 36
Jlexuuu (JIK) 0 0
Jla6opartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma oby4arowuxcs, ax.u. 36 36
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 36
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.el. 3 3




5. COAEP)KAHUE JUCIUITJINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunvl (Mo0Yis) no udam yueoHou pabomol

Bua
Homep | HammeHnoBanmue pazaesa .
Copep:xaHue pa3aesia (TeMbl) yuyeoHoM
pasaena AUCHHUILTUHBI «
padoThI
1.1 [Tpenqmer 6HOHAHOTEXHOJIOTHH. C3
DHU3UKO-XMMUYECKHE CBOMCTBA HAHOPAa3MEPHBIX
Paszgen 1 |bronanoTexHoornu 1.2 P p C3
00BEKTOB.
1.3 IMoxombI K CO3TaHUI0 HAHOCTPYKTYP C3
21 DHU3NKO-XUMHUYECKHE ¥ MUKPOCKOITHIECKHE 3
' METO/IbI XapaKTEPUCTHKH HAHOMATEPHAJIOB
dnyopeciieHTHasA 1 KOH(DOKAIbHAS MUKPOCKOIIHS.
2.2 [TpocBeunBaromas 3MEKTPOHHAS MUKPOCKOITHS. C3
Meronpl u3ydeHust
ATOMHO-CHJIOBast MUKPOCKOTIHS
Paznen 2 |Gnonorndyeckux
CxaHupyromas 3JeKTpoHHas Mukpockomnus (COM).
HaHOCTPYKTYpP 2.3 C3
Cxanupytomas 30H10Basg Mukpockonus (C3M)
24 PeHTreHOCTpYKTYpHBIH aHAIN3 C3
25 OnTuyeckast CIEKTPOCKOMUS. DISKTPOHHAS 3
) cnexTpockonust. loHHasi CIeKTPOCKOIHsL.
31 Busyanu3zanus oprasesun KIeToK, OpraHOB U TKaHEeH 3
' invivo ¢ MOMOUIBI0 HAHOYACTHI M KBAHTOBBIX TOUEK
CpencTBa IETEKIIMU OTAETIbHBIX KJIETOK B JKUBOM
Hanomatepuaisl B 3.2 C3
Paznen 3 OpraHu3Me Ha OCHOBE HAHOMaTepHAaJIOB
OHOTEXHOJIOTHH
33 MeToabl JOCTaBKM HAHOMATEPUAJIOB IS 3
' BU3yaIM3AIMN B OPTaHU3M
3.4 Hanomarepuans! B nocraBke JTHK/PHK C3
4.1 Wcrounuku knetok. KylabTUBUpOBaHUE KIETOK C3
4.2 Kapkachel 17151 TKaHEBOM HHKEHEPUU. C3
Paspnen 4 | TkaneBast uHXeHepUs 4.3 HanoMmomudunmpoBaHHbIE KIETKH. C3
4.4 MeToab! OLIEHKH JKU3HECTTOCOOHOCTH KIIETOK. C3
4.5 beskapkacHble METO/Ibl MHXUHUPUHIA TKAHEH C3

* - 3anonmstercst Tobko 1o QUHOM dopme obyuenus: JIK — nexyuu; JIP — nabopamopuvie pabomul; C3 —

CeEMUHAPCKUe 3aHANUAL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHaleHue ayuToOpuu

Crnennanu3npoBaHHoOe
yueOHOe/1abopaTopHoOe
odopynoBanme, I1O u
MaTepuaJbl 1J1s1 0CBOCHHSA
AMCUMILINHBI
(Ipu HEOOXOTUMOCTH)

CemuHapckas

Aynautopust sl TPOBEACHUS 3aHATUN
CeMI/IHapCKOFO THIIA, prnHOBBIX nu
WHIUBUAYAIBHBIX KOHCYIIBTAIIUH, TEKYIIETO
KOHTPOJIA U MPOMEKYTOYHOM aTTECTALNH,
OCHAIlleHHAs! KOMIIEKTOM
CHeIUaIu3uPOBAHHON MeOeH U
TCXHNUUYCCKUMU CpCI[CTBaMI/I MYHLTI/IMGI[I/Ia
MpEe3EHTaIH.

JlaGopatopus s
MPOBEJICHUS 3aHATUN
JIEKIIMOHHOTO THUIIA,
MPAKTUYECKUX 3aHITUH,
TPYNIOBBIX U
WHIUBUTYJTbHBIX
KOHCYJIbTAIUH, TEKYILIETO
KOHTpPOJIS U
IIPOMEKYTOUYHON
arrectanuu. Kommekr
CIIELUAIIM3UPOBAHHON
MeOe, MUKPOCKOTT




OMHOKYJISIPHBIN
MmeauuuHckuit MUKME]I-
S, MEKPOCKOIIMYECKHUE
npenapatsl. TexHuueckue
CpeICTBA: MHTEPAKTHBHAS
nocka. [IporpamMmmHuoe
obecrieyeHne: TPOAYKTHI
Microsoft (OC, naker
O(pHCHBIX MPUIIOKEHUH, B
1.4. MS Office/Office 365,
Teams).

KomnbroTepHslit ki1ace s
MPOBEJICHUS 3aHATUN
JIEKIIMOHHOT'O THUIIA,
MPAKTUYECKUX 3aHITUH,
TEKYILIEro KOHTPOJIA U

IIPOMEKYTOUYHON
arrectanuu. Kommiekr
CIIEHUAJIN3UPOBAHHON
Aynuropus Ui CaMOCTOSITEIbHON pabOThI MeOenu; TEXHUYECKUE
s oOyuaromuxcsi (MOKET UCTIOB30BaThCs st | cpeactsa (10 pabounx
. | MpOBeEeHNs CEMUHAPCKUX 3aHATUN U MecT): UHTepakTUBHBIH
CaMOCTOSITEIIbHOU .
paboThI KOHCYJIbTAIIH), OCHAICHHAs KOMIUIEKTOM KOMILIEKC - HHTEPAKTHBHAA
CHeIUaTU3UPOBAHHON MEOCIH U nocka Triumph Board ¢
KoMmIbtoTepamu ¢ poctynom B SJUOC. npoekTopoM Optoma.
BupryanbHeiit

71a00paTOPHBIN MPAKTUKYM
«Duzukon». [Iporpammuoe
obecreyeHue: MpoIyKThl
Microsoft (OC, maker
O(UCHBIX MPUITIOKEHHH, B
1.4. MS Office/Office 365,
Teams).

* - ayIUTOpHS JJIsL CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykassiaercs OBA3ATEJIBHO!

7. YYEBHO-METO/JUMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUILIJINHbBI

OcnosHas numepamypa:

1. OcHOBBI OMOHAHOTEXHOJIOTHH : y4eOHO-MeToAnIecKoe mocodue / cocraBurenn M. A.
HaxBacuna, B. I'. AptioxoB. — Boponex : BI'Y, 2016. — 73 ¢. — TekcT : 31eKTpOHHBIH //
Jlans : anexTpoHHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/165352

2. [lonosa, JI. M. CoBpeMeHHbIE€ acClIEeKThl OMOHAHOTEXHOJIOTHH : yueObHoe nocodue / JI.
M. Ilonoga, E. b. Aponosa, 0. I'. bazapnosa. — Canxt-Iletepoypr : CIIOI'TIY, 2022. — 150 c.
— ISBN 978-5-7422-7821-4. — TexcT : aneKTpoHHBIH // JIaHb : 21IeKTpOHHO-OnOIMoTeYHas
cucrema. — URL.: https://e.lanbook.com/book/317642
Hononnumenvnas aumepamypa:

1. HakBacuna, M. A. BUOHAaHOTEXHOJIOT UM : TIOCTUKEHUS, TPOOJIEMBI, TEPCIIEKTUBbI
pa3BuTHs : yueOHOe mocooue : [16+] / M. A. HakBacuna, B. I'. AptioxoB ; Boponexckuit
rOCYJapCTBEHHBIN YHUBEPCUTET HHKEHEPHBIX TEXHOJIOTUN. — BopoHex : M3narenbckuil oM
BI'Y, 2015. - 152 c. : cxem. — Pexxum nocryna: mo nmoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=441596

2. Bnacos, A. . Hanounxenepus : yueOHoe mocoowe : B 17 kaurax / A. U. Brnacos, A.




A. [lenncos, K. A. EncykoB. — Mocksa : MI'TY um. baymana, 2011 — Knwura 15 :
buonanounnxenepust — 2011. — 224 c. — ISBN 978-5-7038-3506-7. — TekcT : 21eKTpOHHBII
// Jlanb : 3neKTpoHHO-0MOaHOTeuHas cuctema. — URL: https://e.lanbook.com/book/106497
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepunemy»:
1. ObC PYIH u croponnue 9bC, Kk KOTOPbIM CTYAEHTHI YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHMUH 3aKJIFOYCHHBIX JIOTOBOPOB
- DnekTpoHHO-0mOmoTeunas cucrema PYJIH — ObC PY JIH
http://lib.rudn.ru/MegaPro/Web
- ObC «YHuBepcurerckas 6udimoreka onnaita» http:// www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- ObC «KoHCcynapTaHT cTyeHTay www.studentlibrary.ru
- OBC «Tpounkuii MmocT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBbI
- DIICKTPOHHBIN (HOHJT TPABOBON ¥ HOPMATUBHO-TEXHUICCKOU JJOKYMEHTAITUU
http://docs.cntd.ru/
- mouckoBas cucreMa SHaekc https://www.yandex.ru/
- nouckoBas cucrema Google https://www.google.ru/
- pedeparuBHas 6a3a ganabeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanst 01 camocmosmensbHol pabomsl 00y4aOWUxcs npu
0CB80EeHUU OUCYUNTUHBL/MOOYIA*:
1. Kypc nekmuit no quctuminae «HaHOOMOTEXHOIOTHH M OCHOBBI TKAHEBOH
WHKXCHEPUI.

* - Bce y4eOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcs B COOTBETCTBUHM € AEHCTBYIONUM NOpsiAKOoM Ha cTpanule aucuuiuinasl B TYHUC!

8. OIEHOYHBIE MATEPHAJIBI 1 BAJUIBHO-PEUTHHTOBASI CHCTEMA
OLIEHUBAHHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHLHUI TIO
JTUCHUIIMHE

OneHouHble MaTepuasibl U OaUIbHO-PEUTHMHIOBas cHCTEMa™ OIEHUBAHUS YpPOBHS
c(OPMHPOBAHHOCTU KOMIIETEHIMH (YacTH KOMIETEHIMi) M0 MTOraM OCBOCHMS UCIMILIMHBI
«HanoOnoTeXHONIOrMM M OCHOBBI TKaHEBOW WH)KEHEpPHM» MNpeicTaBiieHbl B llpunoikeHum k
Hacrosel Paboueil mporpamMmme qUCHUIUIMHEIL.

* - OM u BPC dpopmMupyroTcsi Ha OCHOBaHUH TPeOOBAHUN COOTBETCTBYIOIIETO
JIOKaJIbHOT0 HOpMaTuBHOroO akta PY 1H.



