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Paccmorpeno [Ipunaro

Ha 3aCeaHMHU MPEIMETHO LUKIIOBOM KOMUCCUU MeIarOrH4ecKuM COBETOM
[Tpotokon Ne 8 ot 16 mapra 2023r. AKageMHuuecKoro KoyuiemKa
[Ipencenarens MK Kymnenko A.A. [TpoTokon Ne 7
3aB. IO AkaneMH4ecKoro KOJUIemKa ot 16 mapta 2023r.
Xyneina FO.A.

Pabouas nmporpamma pazpaboTaHa Ha OCHOBE OCHOBHOW Mpo(ecCHOHANTbHON 00pa30BaTebHOM
IpOTpaMMbl  CPETHETO TMPO(PECCHOHATBHOTO 00pa30BaHMUsA MPOrpaMMbl TOATOTOBKU CIHELHATHCTOB
cpeanero 3BeHa, creruanbHocTH  10.02.05 OGecneyenne WHGOPMAIMOHHONH  0€30MacCHOCTH
aBTOMAaTH3UPOBaHHBIX cucteM, DexepanbHoro 3akoHa Poccuiickoit @eneparun ot 29 nexabps 2012 r.
No 273- @3 O6 obpazoBanuu B Poccuiickoit ®@enepanuu (pemakmus ot 25.12.2018 1.) u TpeboBaHui
®I'OC cpennero npodeccruoHaabHOTO 00pazoanus (mpukasz ot 09.12.2016r. Ne 1553 OO0 yrBepxkaeHIN
(enepasbHOro rocylapCTBEHHOIO 00pa3oBaTeIbHOrO CTaHAApTa CpelHEero MpogecCHOHAIBLHOIO
obpazoBanmsi mo crnenuambHocTH  10.02.05 OOGecneyenne wWHGOPMAITMOHHOW  OE€30MACHOCTH
aBTOMATH3UPOBAHHBIX cucTeM (3apeructpupoBano B Muniocte Poccun 26 nexabpst 2016 r. N 44938)
TEXHUYECKOT0 Mpoduis npodeccuoHaIbHOro 00pa3oBaHusl.

ConepxaHue MporpaMMbl peaqu3yeTrcss B TPOIECCEe OCBOCHHUS CTYAEHTAaMH OCHOBHOM
npodeccuoHaabHOM  0Opa3oBarenbHOM mporpamMMel 1o crenuanbHocTd  10.02.05  OOecneuenue
nH(pOpPMAITMOHHOW OE30MacCHOCTH aBTOMAaTH3MPOBAHHBIX CHCTEM TEeXHHYecKoro mnpoduis (Ha 0aze
OCHOBHOTO 0011er0 00pa3oBanus) B coorBeTcTBUU ¢ TpeboBanusMu OI'OC CIIO Ha 1 xypce (ax) B 1-2
cemectpe (ax).

PeniensedTnl:

Kum T. WU./ 3amectutens nupektopa mo yueOHo-meTomuueckoi padore UY I1OO KTYUC r.
Kpacuonap

Hupexrop OOO «HTII» r. Kpacnonap, Iloramkosa H.1.

['enepanbubiit qupekTop AO «OnbITHOE KOHCTpYKTOpckoe Otopo «Mkap» . KpacHonap,

A.H. KaukoBckuit
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1. OBLIAS XAPAKTEPUCTHUKA IPUMEPHOM PABOYEM ITPOI'PAMMBI
YUEBHOWM JAUCHUILIAHBI OI1.07 TEXHUYECKHUE CPEJICTBA
NHOOPMATHU3ALIUN

1.1. MecTO0 AMCHUIUIMHBI B CTPYKType NPHMEPHOH OCHOBHOH mpodeccHOHATbHOMI
o0pa3oBaTeIbHOM MPOrPaMMBbl:

Kypc TexHocdepa 1 OCHOBbI HAHOTEXHOJIOTHH, B COOTBETCTBUH C YU4EOHBIM IUIAHOM, OTHOCHUTCS
K UKy 0011€00pa30BaTeIbHBIX HAYYHBIX TUCIUMIUTHH. OOyueHHe CTYACHTOB 110 3TOH
JIMCLUIUIMHE ONUpaeTcs Ha 0a30BbIe IIKOIbHbBIE 3HAHUS 110 XUMHH, PU3UKE, OMOTIOTHH,
MaTeMaTUKe

Pabouas mporpamMma ydeOHOM mucuurinHbl «TexHocdepa 1 OCHOBBI HAHOTEXHOJIOTHID) SIBIISICTCS
4acThIO IPOTrpaMMbl IOJATOTOBKH CIIELUAIINCTOB CpeaHEro 3BeHa B cOOTBETCTBUU ¢ PI'OC ueTBEpTOro
MOKOJIEHUSI HA OCHOBE KOMIIETEHTHOCTHOTO0, I TEIbHOCTHOIO MOJIX0/1a U C y4eTOM Mpoduis
10JIy4aeMoro o0pa3oBaHusl.

Huciunnuza «Texnocdepa ¥ OCHOBBI HAHOTEXHOJIOTHI U3ydaeTcs Kak 0a30BbIN yueOHBII
npeaMmeT B oOpa3oBarenbHbiXx opranmu3aiusix CIIO — B o6beme — 135 gacos

1.2. Heap u niiaHupyemMble pe3yJbTaTbl OCBOCHHMS THCIUIIINHBI:

YmMenus 3HaHus

— pa3buparbcs B CTPYKTYpe — 0a3oBbIC MOHATHS U TEPMHUHBI;
TeXHOC(epHOU U — 3Tanbl GOPMUPOBAHUS TEXHOCHEPHI U UX
OnoTeXHOC(HEPHOU CUCTEM, 3HAYUMOCTb;
IIPOrHO3MPOBATE BO3MOKHOC — 3aKOHBI PYHKITMOHUPOBAHUS IPUPOTHBIX U
HETaTUBHOE BO3/ICHCTBHE TEXHOI'€HHBIX 3KOCHUCTEM;
COBPEMCHHOM TEXHOC(EpHI Ha — OCHOBHBIE NIOJIO)KEHUS yueHus B.1.
9KOCHCTEMBI, HCTIOIB3YA Bepnanckoro o 6uocdepe, posu denoBeka B
CKBO3HBIC TEXHOJIOI'MH 3BOJIIONNH OMOTEHXHOC]EPHI (PaKTOPHI,
(IPOMBILLICHHbIT HHTEPHET) OTIPENIETISAIONINE YCTOMUYUBOCTD OUOChEphl U
OLICHUBATh BO3JCHCTBHE HEYCTOWYHUBOCTh TEXHOCHEPHI;
TOCTIE/ICTBUH TEXHOTeHe3a Ha — 0COOEHHOCTH B3aMMOJICHCTBUS 00IIIECTBA U
OKPYXAIOLIYI0 CPEL; IPUPOJIbI OCHOBHBIC HCTOYHUKH TEXHOTCHHOTO

— HPOrHO3MpOBATH BO3JECHCTBUS Ha OKPYXAIOIIYIO CPENY;
TIOCNIE/ICTBHA CBOMX NCHCTBUH U —  KJIacCH(HKAIMIO 3arpsi3HUTENCH OKpYyIKaroIIeh

ACATCIBLHOCTH C TOIKH 3PCHUA | pppoiHOM cpebl M HOPMATHBAX KayecTBa
O10-TEXHOC(HEPHBIX TPOLECCOB, | hypoaHOi CPebL;

HCIIOJIB3YI0 BO3MOXKHOCTH
JOTIOJTHUTEIbHON BUPTYAJIbHOM
pearbHOCTH

—  cnenu@UKy MoCIeACTBUI TEXHOreHE3a ISt
3/10pOBbS YeJIOBEKa;

— OLCHUBATH 3HAYMMOCTb MOHUTOPUHTA U
~ AHATHSHPOBATD HPHHHHET 0Cc00eHHOCTH paboThl ¢ cepBrcaMu s «CleKeHus
KPU3HCHBIX CUTYaLUii U
BO3MOKHOCTH HX MPEOJIONEHHS,

C IOMOIIIBIO HOBBIX

3a 9KOJIOTHYECKUMU TIPOOIEMaMH TUTAHETHD»,
«BcemMupHBIN HHIIEKC KauecTBa BO3ayXa», «JlaHHbIE

1O KIIMMAaTHYCCKHUM U3MCHCHU M, KapTa

MPOU3BOJACTBCHHBIX TCXHOJIOTUH Kap6OHOBOFO crena

TIpeAnarath MyTH BhIXOAa 13 — OCHOBHBEIC ITOJIOXKCHWA KOHICIIITNHN

COCTOAHMS TEXHOCHEPHOro YCTOMYMBOTO Pa3BUTHUS U MYTH PELICHUS

HAHpKCHIA UTH I00aTBHBIX TEXHOTEHHBIX MPOOJIEM B paMKax

9KOJIOr'MYCCKOT 0 Kpu3uca,




— HCTIONB3Ys CEPBEPHI
9KOJIOTHUYECKOTO CIICKECHHUS 32
IIPUPOJIOi, BBIABIIATH
TEepPUTOPUATHHBIE TIPOOIEMBI
TEXHOTEHHOT'O XapaKTepa MpH
aHaJN3¢ KOHKPETHBIX CUTYaIui
B Npo¢eCCHOHATHHOU
JeSTeTbHOCTH;

— yKa3aTh NPUHIATHATEHBINA
OTJIMYUTEIHHBIN MPU3HAK
HAHOOODBEKTA;

— OIICHUBATh
UCKJTFOUUTEIILHOCTh
MPHUHITUITHATEHO HOBBIX
CBOWCTB HAHOMATEPHAJIOB;

— cobupaTh HHGOPMAITHIO O
HaHOMaTepHuagax U HOBEUILNUX
pa3paboTkax B 00JacTH
HAHOTEXHOJIOTHi;

— JaBaTh HEOOXOINMBIE
MOSICHEHUSI, TAKUX TTOHATHI: KaK
HAHOTEXHOJIOTHS,
HAaHOOOBEKTHI, HAHOHAKYKA,
HAaHOCTPYKTYPHBIC MaTepUaIIbI
Ha OCHOBE YTIIEPO/JIa;

— OOBSACHATH OOIIMI MPUHIIUTT
paboThI HHCTPYMEHTOB
HAHOTEXHOJIOTHUU;

— pa3ouparbcs B
0COOEHHOCTAX, DKOJIOTHYECKOI
0€30MaCHOCTH U HaIpaBJICHUSIX

— MIPUMEHEHHUSI
HAaHOMAaTepHAaJlOB B
ANEKTPOHUKE, HATIPUMED:
rpadeH, ¢yepeHsl,
JCHIPUMEPHI, HAHOTIPOBOJIOKA U
T.J;

— MPUMEHSATH HU(POBLIE
TEXHOJIOTHH B paboTe C
uHpopmanuei, 6azamMu JTaHHBIX
Y MHBIMH WH(POPMAITMOHHBIMH
CHCTEMaMHt TIpH
OCYIIECTBIICHUH
npodeCcCuOHATBHON
JeSITEIbHOCTH.

KOHILIETIIIMY C YYETOM HCIIOIb30BAHNS CKBO3HBIX
TEXHOJIOTHI;

— 00IIyI0 XapaKTEePUCTUKY HUPPOBBIX MIaTGopm
CKBO3HBIX TEXHOJIOTUH U UX CYOTEXHOJIOTHIA;

— HCTOPHIO BOBHUKHOBEHUS MOHSATHUSA
HAHOTEXHOJIOTHH, 00 dTanax pa3BUTHUs, 00
OCHOBOIIOJIO’KHUKAX 3TOT0 HAIlpaBJICHUSI HAYKU
HAHOTEXHOJIOTHIA;

— OCHOBHbBIE HAMPABIICHUS UCTIOJIb30BaHUS
JIOCTMKEHU HaHOTEeXHoJorui B Poccun u B Mupe;

— CyTb IIpo0JieM, CBSI3aHHBIX U UCTOJIb30BAaHUEM
JIOCTMKEHU HaHOTEeXHoJorui B Poccun u B Mupe;

—  (UBHUKO-XMMHYECKHE OCHOBBI KIIACCUYECKUX
METOJIaX XUMHUH U (PU3UKH, UCTIOIb3YEMbIX B
HAHOTEXHOJIOTHUSAX U 00JaCTSIX HAHOMETPOBBIX
pa3mepos;

— (bakTopsl, 00yCIIaBIUBAIONINE YHUKATLHOCTh
CBOMCTBAaxX HAHOMATEPHUAJIOB;

— 00 OCHOBHBIX BO3MOXKHOCTSIX U HalpaBJIEHUSIX
WCITOJIb30BAaHUS TOCTHKEHUI HAHOTEXHOJIOTHH KaK B
Halle CTpaHe, Tak U B MUDE;

— BO3MOKHOCTH HAaHOTEXHOJIOTUH ISl pa3BUTHUS
CKBO3HBIX TEXHOJIOTUH




2.CTPYKTYPA M COAEP)KAHUE YYEBHOM TUCIHUTIINHBI

2.2. O0beM yueOHOH TMCUUIJIMHBI M BUABI Y4e0OHOH padoThl

Bup yueOHoi1 padoThl O0bem B yacax

Oo0s3aTeibHAs yueOHasi HAIPY3Ka 135

B TOM 4YMCJIC:

TEOPETHYECKOE 00yUeHNe 57

MPAKTUYECKUE 3aAHATUS 78

41
Camocmosmenvhas paboma

IIpome:kyTounas aTrrecTanus’

Hrorosas arrecranus B popme Hu. saver
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3. YCJIOBHUSA PEAJIU3AIIMU ITPOTPAMMBI YYEBHOU JTUCIIUTLIIMHBI

3.1. lnsa peasu3anuu NporpaMmbl Y4eOHOH TUCHUNJIMHBI J0/LKHBI ObITH MPexyCMOTPEHbI

cileaylolue crnenualbHble MOMeIleHus :
Kabunet Texnocdepsl 1 0OCHOBBI HAHOTEXHOJIOTHH:
[Tapra ydyenudeckas co ckambei (3-mectHas) — 14 wmT., npenogaBaTeabckoe MecTto - 1 mT.,
nocka ydeOHas - 1 mIT., MEpPCOHANBHBIA KOMMbBIOTEp - | MmIT., MHOTOQYHKIIMOHAIHHOE
YCTPOMCTBO - | MIT., MyJTbTUMEIUNHBIN MPOEKTOP - 1 mIT., ydeOHO-METOAMYECKas JINTepaTypa,
COOTBETCTBYIOIIIEE MPOrpaMMHOE OOeclieueHue, HarISIHbIe mocoOus, Tabnumna «Bo3MoKHbBIE
MYTH PEUIEHUs SKOJOTHYECKHX Mpobisem» — 1 mr, Mynprumenuitapie Jekiuu «OCHOBBI
HaHoTexHoJorui — 1 mr., npobupka IIX-14 - 50 mrT., mratuB ans npodbupok 10 ruesn
(monuaT.) - 4 WT., AOCKa I CYIIKM XUMHYECKOW Mocyabl - | IIT., KOMIUIEKT CPEICTB IS
WHAUBUAYAILHON 3amuThl - | KOMIUL., JIOKKA /IS CKUTAHUS BEIIECTB - | IMIT., CIHUPTOBKA
JneMoHCTpamuonHas - 1 mrT., Oymaxkueie GuibTpbl 12,5 cm (100 mT.) - 1 KOMIUIL., BECH
aNIeKTpoHHBIE J1abopaTopHbie (TouHOCTh 0,01 1) - 1 mmT., HAbop GaHOK 15 M TSI TBEPIBIX
BEIECTB - 3 KOMIUI., HAOOp CKIHOK 30 MJI IJii pacTBOPOB PEAKTHUBOB - 5 KOMIUI., CTaKaH
xumuaecknit 100 Mt co mkanoit 111 - 1 mT., mmaTenb-noxedka - 3 mT., MTaTUB I TPOOUPOK
10 rae3n (monmaT.) - 4 mr., 6aHka noa peakTuBbl S00 M momma THIICHOBAs - 10 mIT., 6aHKa MO
peaxTuBbl 500 MII U3 TEMHOTO CTEKIIa ¢ MPoOKoif - 30 mT., Boponka B-75 III1 - 2 mT., KOMITJIEKT
MepHBIX KOJIO (12 miT.) - 1 KOMITI., KOMITIEKT MUMIETOK (9 mIT.) - 1 KOMII., KOMIIJIEKT CTAaKaHOB
m1acTUkoBbIX (15 mT.) - 1 KOMIUI., KOMIUIEKT CTAaKaHYMKOB JJIsi B3BermmBaHus (Orokc) - 1
KOMIUI., HA0Op CKJISHOK s pacTBOpoB 250 mi. - 1 komrur, mect Ne 2 - 3 mrT., CTymnka
dappopoBast Ne 2 - 3 ., Habop Ne 16 BC «Mertamibl, okcuasl» - 1 mr., Hadop Ne 17 C
«Hwutpateny (Manerit) - 1 mr., Habop Ne 4 OC «Oxcuapi» - 1 mt., Habop Ne 6 OC «lllemounsie n
IeJI0YHOo3eMeNbHbIe MeTa/utb - 1 mt., Habop Ne 10 OC «Cynbdatsl. Cynbdutsl. Cynbhuab»
-1 mr.

3.2. UudopmaunonHoe odecnieueHue 00yueHus

B Oubnmoreunsiii (GoHA BXOAAT y4eOHHMKH, ydueOHO-meroamueckue KoMmruiekTel (YMK),
oOecreunBaroIIue OCBOCHHE Y4eOHOW MMCHUIUIMHBI TexHocdepa W OCHOBBHI HAHOTEXHOJIOTHH,
PEKOMEHI0BaHHBIC WU JOMYIIEHHBIC IS UCIIOJIb30BaHMS B MPOGECCHOHATBHBIX 00pa30BaTEeIbHBIX
OpraHu3aIMsaX, pPeaTu3yIoMUX 00pa30BaTEIbHYIO IMPOTPaMMy CpeIHEro oO0Iero oOpa3oBaHHs B
npeznenax ocsoerust OITOIT CITIO na 6a3ze 0CHOBHOTO 001Iero 00pa3oBaHusI.

B nmpomecce ocBoeHMss TporpamMmbl  y4eOHOW aucHUILIMHBI  TexHochepa W OCHOBBI
HAHOTEXHOJIOTUH CTYJIEHTHI JIOJDKHBI MMETh BO3MOXKHOCTH JIOCTYMA K DJIGKTPOHHBIM YUEeOHBIM
MaTepuaiaM Mo MpeAMEeTy, UMEIOIKUMCI B CBOOOJHOM JOCTyNe B ceTh VHTepHET (3IeKTPOHHBIM
KHHUTaM, PAKTUKyMaM, TeCTaM | JIp.).

1.Metposiorudeckoe obecrieueHne HAaHOTEXHOJOTHH M TPOIYKIIMA HAHOMHIYCTPHUH : ydeOHOE
nocobue / O. . Anammna, C. E. Annpromeukun, C. M. AneBckuii [u ap.] ; mox. pea. B. H.
Kpyrukosa. - Mockga : Jloroc, 2020. - 592 c. - ISBN 978-5-98704-613-5. - TekcT : 37I€KTPOHHBIM. -
URL: https://znanium.com/catalog/product/1212442 (mata obpamenus: 27.03.2023). — Pexum
JOCTyTA: 10 TMOJIMUCKE.

JonosHuTebHAS IUTEPATypa
1. MynbTUMenuiiHbBIE JIEKIIMM 10 OCHOBaM HaHoTexHosnorui. Paznen “BBenenue B
HAaHOTEXHOJOTHIO”Y». CBHUIIETEIBCTBO O TOCYJAPCTBEHHON perucTpamu 0a3bl JTaHHBIX
Ne2009620571 ot 3 mexabps 2009 r.
2. «MynbTUMEIHITHBIE JIEKIMM MO OCHOBaM HaHOTexHonoruidl. Pazmen “HaHocTpykTypHBIE
martepuaibl”».  CBUAETENbCTBO O TOCYJApCTBEHHOW perucrpauuu  0a3bl  JJaHHBIX
Ne2010620026 ot 3 nexabps 2009 r.

Jns mpenonaBareJiei
e ®DepnepanpHbli 3ak0oH OT 29.12.2012 No 273-®3 «0O6 obpa3zoBanuu B Poccuiickoii
denepanum.
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e [Ipuka3 MunucrtepcrBa oOpazoBanusi 1 Hayku PD ot 17.05.2012 Ne 413 «OO6 yTBepkIaeHHN
denepanbHOro rOCy1apCTBEHHOTO 00Pa30BaTEIHHOIO CTAHAAPTA CPEIHETO (TIOTHOT0) OOIIEeTo
00pazoBaHUM.

o [Ilpuxka3 MunucrepctBa obpasoBanuss u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu
n3meHenuii B Ilpukaz MwunucrepctBa oOpa3oBanus M Hayku Poccuiickoit denepanuu OT
17.05.2012 Ne 413 “O6 yrBepxkaeHuu (eaepaabHOro rocyaapCTBEHHOTO 00pa3oBaTEIbHOTO
CcTaHJapTa cpeaHero (MoJIHOTro) o0Iero oopa3oBaHus ».

e Ilucemo JlemaprameHTa rocy1apcTBEHHON MOJUTUKH B chepe MOArOTOBKU pabouux KaJpoB U
JI1O Munuctepcra obpazoBanus U Hayku PO ot 17.03.2015 Ne 06-259 «Pexomenanuu mo
OpraHu3alliyl TOJIyYEHHs] CpegHero oomero oOpa3oBaHus B TpeAerax OCBOCHHUS
00pa3oBaTeNbHBIX MPOTPAaMM CpeIHero MpodecCHOHANTBHOTO o00pa3oBaHus Ha 0aze
OCHOBHOTO 00IIero o0pa3oBaHMsA C Y4eTOM TpeOOBaHUU QenepaabHBIX TOCYIapCTBEHHBIX
0o0pa3oBaTeNbHbIX CTAHAAPTOB W MOJy4aeMoill Mpodeccuyd WU CHENUAIbHOCTH CPEIHEro
poeCCHOHATLHOTO 00Pa30BAHUM.

HNHTepHeT-pecypcesl

e  http://www.nanonewsnet.ru/

e  http://www.microbot.ru/.

e  http://www.nanometr.ru/

e  http://www.nanonewsnet.ru/ - CAaT 0 HAHOTEXHOJIOTHUAX B Poccuu.

e  http:/www.nanometer.ru/ - CAWT HAHOTEXHOJIOTUUECKOTO 001IecTBa «Hanometpy.

e  hitp://nauka.name/category/nano/ - HAy4HO-TIONYJISIPHBINA MOPTAT O HAHOTEXHOJIOTUSX, OMOTeHETHKE
Y MOJYIIPOBOJHUKAX

e  http:/www.nanorf.ru/ - xKypHai «PoccHiiCKue HAaHOTEXHOJIOTUM._

e  http://www.nanojournal.ru/ - POCCHICKHI1 3JIEKTPOHHBIN HAHOXYpPHAII

e http://www.nanoware.ru/ - CalT moTpedUTEICH HAHOTOBAPOB_

e  hitp:/kbogdanov].narod.ru/ - HAY4YHO- MTOMYJISIPHBIN CaWT.

e  http://Wikipedia.org - MaTCpHUaIbI:

e http://rnd.cnews.ru - MaTepHabl HOBOCTHOTO caiita Hayku u pazpadotku - R&D.CNews

e  http://www.nanonewsnet.ru - MaT€pHaJIbl ¢ caiiTa 0 HaHoTexHoJorusax Ne 1 B Poccun Nanonewsnet

e  http://www.zyvex.com/nanotech/feynman/html

e http://kbogdanovl.narod.ru/ - HAy4HO- IOIYJISIPHBINA CAUT O HAHOTEXHOJIOTHS

e  http://www.nanorf.ru/

e  http://www.nanojournal.ru/

e  http://www.nanoware.ru/

e  http://www.nanonewsnet.ru/

e  http://www.microbot.ru/

e  http://www.nanometr.ru/

e  http://www.nanonewsnet.ru/
e http://nauka.name/category/nano/

3.3. MeToanuyeckne yKa3aHus K POBEACHHUIO MPAKTHYECKUX 3aHATHI

CoBpemenHoe  oOpa3oBaHME  XapakTepuszyeTrcs  MHOroodpasueMm  ¢GopM  MPaKTHUKO-
OpUEHTUPOBAHHOM JIEATENBHOCTH CTyAeHTOB. (Ocoboe MecTo 3aHUMAalOT J1abopaTOpHBIE U
NpakTU4YecKre padoThbl, MPOBOJUMBIC B PaMKax Y4eOHBIX NUCIMIIIMH €CTECTBEHHOHAYYHOTO ITHKIIA.
[Iporpamma yueOHOW aucHUIIMHBI TexHocdepa W OCHOBBI HAHOTEXHOJIOTHH IpeaycMaTpUBacT
IOpOBEICHUE TNPAKTUYECKUX PadOT MO M3Y4YCHHIO TIOKaszaTeled, NpsSIMO WJIM KOCBEHHO
XapaKTePU3YIOMINX IKOJIOTMUYECKOE COCTOSIHUE OKPY>KAIOLIEH Cpeiibl U AKOJIOTMYECKYIO0 CUTYaIUIO B
IEJIOM.

[IpakTnueckoe 3aHsATHE — 3TO OAHA W3 (GopM Y4eOHOUW paboThl, KOTOpas OPHUEHTHpPOBAHA Ha
3aKpeIUIeHHe U3YyYEeHHOTO TEOPETUYECKOro MaTepuana, ero Oosnee TIIyOOKOe YCBOGHHE U
dbopMupoBaHHE YMEHUS IPUMEHITH TEOPETUUECKUE 3HAHUS B IPAKTUYECKUX, MPUKIIAJAHBIX LEISIX

Buinonnenue pabom conpogoicoaemcs 3anucvlo 6 OMOEIbHOU Mempaou, Komopas Ae1aemcs
00HOGPEMEHHO U OMYEemOoM 0 RPOOEIanHol pabome.



16

OT4er JOMKEH CONIepKaTh CIEAYIOIINE CBEICHHUS:
e JIaTy BBHITIOJHEHUS paOOTHI,
e HOMep paboTHI U ee Ha3BaHMUE,

e IIEJIb;
e o00OpyIOBaHWE, PUCYHOK WM cXeMa Ipubopa, eciu padoTa BBIMOIHSIETCS C IOMOIIBIO
npubopa;

e  METOAMKY DKCIEPUMEHTA;

e  3aIMCh KOJMYECTBEHHBIX PE3yJIbTATOB HAOII0ICHUH B BOJIBHOM (popMe MK B BUJIE TaOJIUIIBL;
e pacyeTsl, eciii paboTa HOCUT KOJIMYECTBEHHBIN XapakTep;

e BBIBOJBI;

e BBIIOJIHUTH DKCIIEPUMEHT.

Kpurepun orenku:
-OIICHKA «3a4TEHO» BBICTABISETCA OOy4aroleMycs, eciu padoTa BBIIOJIHEHA, MPaBHIBHO
oopmiieHa, caeTaHbl BEIBOIBL
-OIICHKA «3a4TEHO C 3aMEYaHUSMI BBICTABIISIETCS 00yYaroIeMycs, eclid paboTa BbIINOIHEHA,
ohopmIIeHa, CAETaHBI BBIBOJIBI, HO OBUIN JOIYICHBI HEKOTOPBIE HETOYHOCTH;
- OLIEHKAa «HE 3a4TE€HO» €CJIH JONYUIeHbI IpyOble omMOKM M BhITOMHEHO MeHee 50 % ot
o0mero ooremMa 3a1aHusl.

3.4 YciaoBusi peanu3aldd MNPOrpaMMbl JIsi O0Oy4YalOIIUXCS HWHBAJIUIAOB W JHMI C
OrpaHMYEeHHBIMHU BO3MOKHOCTSIMHU 310POBbS

Copneprxanue cpeqHero npohecCHoHaIbHOT0 00pa30BaHus M YCIOBHS OpraHU3auyd 00y4eHHs
00ydJaronmxcsi ¢ 0coOBIMH 00pa30BATEIbHBIMU TOTPEOHOCTSMHU OIPEACIAIOTCS aJalTUPOBAHHOMN
00pa3oBaTeNbHON TPOTPAMMOIA.

OO6yuenue 1Mo oOpa3oBaTEIbLHBIM MPOTPaMMaM CPEIHEro MPOQPECCHOHAIBHOTO 00pa30oBaHUS
OoOydJaromuXxcsi C OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0OPOBbSI  Ha  (paKylIbTeTe CpEIHEro
MpoeCCHOHAIBHOTO  00pa30BaHMs  aKaJeMHH  OCYIIECTBISETCS C  Y4eTOM OCOOEHHOCTEH
NCUXO(U3NUECKOTO PA3BUTHUS, WHIUBUAYATbHBIX BO3MOXXHOCTEH W COCTOSHHUS 3/J0POBbSI TaKUX
oOydJaronuxcs.

CrieninaabHbIE YCIOBHS BOCITUTAHUS M PA3BUTUS TAKUX O0yUYAIONINXCS, BKIIOYAIOT B CeOs:

- HWCIOJB30BAHME CIICIMUAIBHBIX 00pA30BaTEIbHBIX MNPOTPAMM W METOJIOB OOYYCHUS W
BOCTIUTAHHSI,

- WCHOJB30BAHWE CICHUAIBHBIX YUYECOHHWKOB, YYEOHBIX TMOCOOMH H IUIAKTHYECKUX
MaTepUaoB MO TUCIUIUTMHAM CIEIUATBHOCTH,

- OCHAIICHWE 3JaHHUS CUCTEMaMH IPOTHUBOIOXAPHOW CHTHAIM3AIMM W OIOBEIICHUS C
OyONMMPYIOIIMMHA  CBETOBBIMU  yCTPOWCTBaMHU, WHGOPMAIMOHHBIMU Ta0JO C  TaKTUIHHOU
(mpocTpaHCcTBEeHHO-penbedHON) nHbOpMaIueH u ap.

- CIICIUATBHBIX TEXHUYECKHUX CPEJCTB O0YUEHUS KOJJICKTUBHOTO M UHIUBUAYATHHOTO
MI0JIb30BAHMUS, HATIPHUMED, UCTIOIH30BAHNE MYJIbTUMEIUHHBIX CPEIICTB, HAIMYHE OPTTEXHUKH, CIIAM/I-
MPOEKTOPOB, JIEKTPOHHOH JIOCKU C TEXHOJIOTHEH JIa3epHOTO CKAaHUPOBAHUS;

- obecneyeHHe BO3MOXKHOCTH JHCTAHIIMOHHOTO 00y4deHus (dmektpoHHele YMK  ms
JTUCTAHIIMOHHOTO 00YYeHMsI, yAeOHUKHU Ha dJIEKTPOHHBIX HOCUTENSIX U JIP.)

- TPEIOCTABJICHHE YCIAYr AacCUCTEHTa (IMIOMOIIHUKA), OKAa3bIBAIOIIETO OOYYAFOIIMMCS
HEOOXOUMYIO0 TEXHUYECKYIO TTIOMOIIIb,

- HaJIWYHE KOMIBIOTEPHOH TEXHHKH W CICHUAIBHOTO MPOrpaMMHOTO O0OecredeHus,
aJlanTUPOBAHHBIX JJI1 UHBAIUIOB U jiui] ¢ OB3;

- o0ecrieyeHne J0CTyIa B 37aHUs OOpa30BaTEIbHBIX OpPraHU3AIMN W APyTrHe YCIOBUs, 0e3
KOTOPBIX HEBO3MOXKHO WJIM 3aTPyJHEHO OCBOCHHE O0Pa30BATEIBHBIX MPOTpaMM OOYYAIOIIUMHUCS C
OTPaHUYCHHBIMU BO3MOXXHOCTSIMU 3JIOPOBBSI.

- KOMIUIEKTOBaHHWE OMOMMOTEK CHEIHATbHBIMH aallTUBHO-TEXHUYECKHUMH CPEACTBAMH IS
uHBaMAOB U Ul ¢ OB3 («roBopsnrMu KHATaMW» Ha (UICHIKapTax W CICIUAIBHBIMU arapaTaMu
JUTSL UX BOCTIPOU3BEICHHUS).
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B 1menmsx JOCTYmHOCTH TONYYeHHS CpEAHEro  mpodeccHOoHANbHOTO  00pa30BaHUs
oOyyaromuMucsi ¢ 0coObiMH  00Opa3oBaTeNbHBIMU  TOTpeOHOCTSIMM  akagemuedt MMCUT
o0ecrieunBaeTcs:

1) 15 00y4aroIMXCsl C OrPAaHUYCHHBIMHA BO3MOYKHOCTSIMH 3/I0POBbSI 11O 3pEHHIO:

- amanTtanus O(HIMANTBHOTO caiiTa akaJieMUu B ceTh VHTEpHET C yd4eToM OCOOBIX
noTpeOHOCTEH MHBAJIMJIOB 110 3PEHMIO C NMPUBEIEHHEM UX K CTAHJIAPTy JOCTYIHOCTH BEO-KOHTEHTA U
Be0-CEPBUCOB,;

- pa3MelleHWe B JOCTYMHBIX [ OOy4aromWXcCsl, SIBJISIONIMXCS  CJICNBIMA WU
c1aboOBHUIAIIMMHA, MECTaX W B aJalnTUPOBAaHHOW ¢opme (C ydeToM HX OCOOBIX MOTpeOHOCTEH)
CIpaBOYHON WHGOPMAIUU O PACIUCAHUM JIEKIUH, YIeOHBIX 3aHSATHUH (JOHKHA OBITH BBIMOJHEHA
KPYIHBIM (BBICOTA MTPOMKUCHBIX OYKB HE MEeHee 7,5 ¢cM) pelbepHO-KOHTPACTHBIM MIpudTOM (Ha Oeom
i kEnToM QoHe) u npoayoimposana mpudTom bpaiins);

- o0ecrieyeHHe BBITYCKa albTEPHATHBHBIX (OPMATOB IEYATHBIX MAaTEPHAIIOB (KPYITHBIH
mWpUQT WK ayauodaiiie);

- obecrieueHre nOCTyma 00YyYaromerocs, sBJSIOMIETOCS CIENBIM U HUCIIOIL3YIOMEro co0aKy-
MOBOJBIPA, K 3aHUIO 00pa30BaTEeIbHONW OpraHU3alMy, Pacloiaraloliero MECTOM Ui pa3MeIleHus
c00aKU-TIOBOJIBIPS B 4achl 00YYEHUsI CaMOTO 00yJaroIerocs;

2) nnst 00y4aroUMXcsi C OTPaHUYCHHBIMHA BO3MOXKHOCTSIMH 3/I0POBBSI 110 CIYXY:

- nyOJMpOBaHHWE 3BYKOBOW CIPaBOYHONW HH(OpPMAIUM O pPACHUCAHWUU YUEOHBIX 3aHATHN
BU3YaJIbHOU (YCTaHOBKAa MOHHTOPOB C BO3MOXHOCTBIO TPAHCISIIMU CYOTUTPOB (MOHHUTOPBI, HMX
pa3Mephl U KOJIMYECTBO HEOOXOAMMO ONPEACTISATh C YIETOM Pa3MepOB MMOMEIICHHS);

- obecrieueHre HAAISKAIMMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHHS HH(OpMAIIHH;

3) mius  oOydarommxcsi, HWMEIONIMX HAapYIICHUS  OMOPHO-JABHTATEIbHOTrO  armapara,
MaTepHaIbHO-TEXHUUECKUE YCIIOBHS JIOJDKHBI 00ECIeurnBaTh BO3MOXKHOCTH O€CIpensTCTBEHHOTO
JOCTyTa 00y4aromuXcsi B ydeOHbIC TOMEIICHHUS, TyaJIeTHBIC U APYTUe TOMEIIEHUS 00pa3oBaTeIbHON
OpTraHM3aINy, a TAaK)Ke UX MpeObIBaHNE B yKa3aHHBIX MOMEMIECHUSX (HATHYUE MaHIyCOB, MOPYYHEH,
paCHIUPEHHBIX ABEPHBIX TPOEMOB, JTU(PTOB U APYTUX MPUCTIOCOOTCHHMIN).

4) Ilpm mOMyYyeHHH CpPEAHEro MNpo(ecCHOHATBHOTO 00pa3oBaHUs OOydYalOUIUMCA C
OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBbBSI aKaJeMUEH MPEIOCTABIAIOTCS OSCIUIaTHO CIeIHabHbIC
y4eOHUKH U y4yeOHbIe ocoOusi, MHas yyeOHas JINTepaTypa, a TaKKe yCIYT'H CypAONEpEeBOIYHKOB U
TU(IIOCYPIOTIEPEBOTINKOB.
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4 KOHTPOJIb U OLEHKA PE3YJbTATOB OCBOEHHSA YUYEBHOM

TV CHATIIAHBI

Pes3ynvmamut 00yuenusn

Dopmbl u MemoObl OUYEeHKU

YMeTb pa3z0uparbcs B CTPYKType TexHOchepHOil u
o6unoTexHochepHoit CHUCTEM, MIPOrHO3UPOBATH
BO3MOXKHO€ HETaTUBHOE BO3ICHCTBUE COBPEMEHHOMN
TeXHOC(epsl Ha SKOCHCTEMBI, HCIOIb3YI0 CKBO3HBIC
TEXHOJIOTUH (TIPOMBINUIEHHBI HMHTEPHET) OLIEHHBATH
BO3JEHCTBUE MTOCIIEACTBHM TEXHOTEHE3a Ha
OKPYKaloIyIo cpelt

DKcnpecc- onpockl,
KommnbroTepHOE TECTHpOBaHHE
OreHKa 32 yMEHHUE IPUMEHSTH Ha MPAKTHKE
BO3MOKHOCTH CKBO3HBIX T€XHOJIOTHIA

YMeThb MMPOTHO3UPOBATH IMOCJICACTBUA CBOUX I[eﬁCTBPIﬁ
n JCATCIIBHOCTH C TOYKH 3PCHUA 6I/IO-TCXHOC(I)epHBIX
mpoueccos, HCIIOJIB3YIO BO3MOXHOCTHU
HOHOHHHTCHBHOﬁ BHpTyaHBHOﬁ PE€aIbHOCTHU

OreHka 3a yMeHHUE IPUMEHSIThH Ha MPAKTHKE
BO3MOHOCTHU CKBO3HBIX TEXHOJIOTHH
[TucerMenHsIit onpoc
KomnbroTepHoe TeCTUpOBaHME

YMeTp  aHanM3MpoBaTh  NPUYMHBI  KPHU3UCHBIX
TeXHOC(EpPHBIX  CHUTyalluii ¥  BO3MOXHOCTH  HX
IIPEOI0JICHMUS, c MOMOIUIbIO HOBBIX

MPOU3BOJCTBEHHBIX TEXHOJIOTHH MpeiaraTb IyTH
BBIXOJIa M3 COCTOSIHUSI TEXHOTEHHOTO HANPSHKCHUS HITU
9KOJIOTHYECKOTO KpH3Hca, UCTIONB3YS
cepBephl IKOJOTMIECKOTO CISKEHHUS 3a IPUPOION

OreHka 3a yMeHHEe IPUMEHSTH Ha MPaKTHKE
BO3MO>XHOCTH CKBO3HBIX TEXHOJIOTHIA
Onenka 3a Be6 kBecT KommnbrorepHoe

TECTUPOBAHUE

YMeTh TpuUMEHSATh IUGPOBBIE TEXHOJOTHH B paboTe
¢ wuHbpopMmarmeit, 0Oa3aMu JaHHBIX W  WHBIMH
MH()OPMAIMOHHBIMA CHCTEMaMH IIPU OCYIIECTBICHHH
npoecCHOHATIBHON  JeSITEeIBHOCTH;  00ECIeYnBaTh
HKOJIOTUYHOCTh TPYAA, ObITA, IPOU3BOACTBA M OT/IBIXA

OneHka 3a yMEHUE IPUMEHSATh Ha NIPaKTUKE
BO3MO>KHOCTH CKBO3HBIX TEXHOJIOIMH

YMerbp npuMeHsATh «3eneHblx» [oT -TexHonoruit mpu
aHAJIM3UPOBAaTh NPHUYMHBI KPU3HUCHBIX 3KOJIOTMYECKUX
CUTyalluii ¥ BO3MOXXHOCTH UX IPEOJNOJIEHUA, C
ITOMOUIbIO HOBBIX ITPON3BOJACTBEHHBIX TEXHOJIOTUI

OLICHKa 3a y4aCTHucC B HCHOBOfI urpe
KOMHBIOTCpHOC TECCTUPOBAHUC

YMeTp TmpuMeHSATh «3enmeHble» 0T  -TexHOnorwmi
TUISL BBISIBIISITh ~ TEPPUTOPHATIBHBIE  MPOOIEMBI
3KOJIOTUYECKOTO XapaKTepa MpH aHaIN3€ KOHKPETHBIX
CUTYaIMil B 0 NPO(eCCHOHATBHOMN 1eATETbHOCTH

OreHka 3a yyacTue B Keiic

YMeThr yKa3aTh NPUHIUNHAIBHBIN OTIHMYUTEIHHBIN
MPU3HAK HAHOOOBEKTA

OLICHKa 3a y4aCTHuC B HCHOBOfI urpe
KOMHBIOTCpHOC TCCTUPOBAHUC

VYMeTs JaBaTh HEOOXOAUMEIE
MOHATHH: KaK  HAHOTEXHOJOIHS, HAaHOOOBEKTHI,
HAaHOHAKyKa, HAHOCTPYKTYpHbIE  Marepuaibl  Ha
OCHOBE yrjiepoja W OICHUBATh HCKIIOYUTEIBHOCTD
MPUHIIUITHAIBLHO HOBBIX CBOWCTB HAHOMATEPHAJIOB

INOACHCHUA, TaKHuX

PaGota Haxg BeO-KBECTOM, 3aIINTA,

YmMmeTs coOuparh uHOpMaLUKM O HaHOMAaTepHajiax M
HOBeHIINX pa3paboTKax B 00JaCTH HAHOTEXHOJIOTUI

OLICHKa BBIIIOJTHCHUA ITPAKTHYCCKOI'0 3aHATHA

U YMCHUC MTPUMCHATDL HAa MPAKTHUKE
BO3MOKHOCTH CKBO3HBIX TEXHOJOTHH

YMeTh pa3dupaThcsi B OCOOCHHOCTSIX, YKOJIOTHUECKOM
0e30MacHOCTM W HANpaBIEHUSX  MPUMEHEHHS
HAaHOMATEPHAaJIOB B JJCKTPOHUKE, Hampumep: TpadeH,
(bysepeHsl, IeHAPUMEPBI, HAHOIIPOBOJIOKA U T.1I;

PaGota Haxg BeO-KBECTOM, 3aIINTA,
TECTUPOBAHUE

YMeTh TpuMEHSATh UGPOBBIE TEXHOJOTHH B paboTe
¢ wuHpopmarmed, 0a3aMH JaHHBIX W HWHBIMHU
WH(POPMALMOHHBIMU CHUCTEMaMH IPH OCYLICCTBICHUU
npo¢eCCHOHATIBHOMN eI TeTHbHOCTH.

Onenka 3a yyacTHe B JI€JIOBOU Urpe

3HaTh 0a30BbIE TIOHATHS U TCPMHUHBI, 3aKOHBbI

PaboTa Hajm BeO-KBECTOM, 3aIlNTAa,
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(GYHKIMOHUPOBAHHUA TPHUPOJHBIX M  TEXHOTCHHBIX
9KOCUCTEM, HAHOHAYKH U HAHOTEXHJIOTUU

TECTUPOBaHUE

3Hath HdTanbl (QopMHpoBaHHA ~TEeXHOC(Ephl HAYKH
€CTECTBO3HAHUS M HAHOTEXHOJIOTUU U UX 3HAYUMOCTh

3HaTh  OCHOBHBICE  TOJOXKEHWs  yueHus B.W.
Bepnagckoro o Owocdepe, posm deloBeKa B
IBOJTIOIIAN OMOTEHXHOCHEPHI (bakTopsl,
OTIPEICTISIONITIE YCTOHYHBOCTH onochepsl u
HEYCTONYMBOCTH TexHOCheps! 1 mHPOochHeps!

DKcmpecc-onpoc
OreHka 3a yyacTue B Keiic

3HaTh 3aKOHbI (YHKIIMOHUPOBAHUS NPUPOJIHBIX H
TEXHOT€HHBIX CUCTEM.

DKcmpecc-onpoc
KOMITBIOTEPHOE TECTUPOBAHUE

3HaTh HCTOPUIO BO3HHKHOBCHUA
IOHATHA HAHOTCXHOJIOI'MH, OCHOBOIIOJIOKHHMKOB 3TOI'O
HallpaBJICHUA HAYKH HAHOTEXHOJIOTHM

OreHka 3a yyacTue B JISJIOBON UTpe
CocraBneHre 0JIOK-CXEMBI,
TECTUPOBAHUE

3HaTh OCOOEHHOCTH B3aMMOIEHCTBUS o0OIecTBAa U
MPUPOJIBI  OCHOBHBIE  WCTOYHWKH  TEXHOTEHHOTO
BO3JEHCTBUS HA OKpYXamIIyl cpeny. Mcnomp3oBaTh
BO3MOXXHOCTH  NPOMBIIIJICHHOTO  WHTEpHETa IS
AKOJIOTMYECKOTO MOHUTOPHHTA

Orienka 3a BeO-KBeCT
O1leHKa 3a y4acTue B JICIOBOM UTPEe M YMEHUE
NPUMEHSITh Ha MPAKTHKE BO3MOXXHOCTH
CKBO3HBIX TEXHOJIOIUH

3HaTh KiIaccU(UKALMIO 3arps3HUTENEH OKpYKarouiei
MIPUPOJTHOM Cpejibl U HOpMATUBaX KauecTBa MPUPOIHOM

TectupoBanue
KonTponbnas pabota

cpenbl
3HaThb  OCHOBHBIE  HAaIllpaBJICHHsS  HUCHOJb30BaHMs | OLIEHKa 3a y4yacTHE B JIEJIOBOI UIPe U YMEHUE
JNOCTHKEHU HaHOTexHoJoruii B Poccun u B Mupe u IPUMEHATH Ha MPAKTUKE BO3MOKHOCTH
CyTh TpoOieM, CBS3aHHBIX W  HCIHOJIH30BAHHUEM CKBO3HBIX TEXHOJIOTUH

JTIOCTVKEHH HAHOTEXHOJIOTUH B B Poccuu 1 B Mupe

[TnceMenHsIi onpoc

3HaTh OCHOBHBIC MOJIOKEHHS KOHLIEIIINHA YCTOWYUBOTO
pPa3BUTUSA W TYTH PEHICHHUS TIOOAIBHBIX MPOOIeM B
paMKax KOHIENIHWH C YY4eTOM  HCIIOJIb30BaHHUS
CKBO3HBIX TEXHOJIOTHUHI

Or1ieHKa BBIMTOJIHEHHUS IPAKTUYECKOTO 3aHATHUS
OreHka 3a Kiacrtep

3HaTh OOIIYI0 XapaKTEPUCTUKY LHUPPOBBIX IUIATHOPM
CKBO3HBIX TEXHOJIOTUN U X CYOTEXHOJIOTUI

OL[CHKa 3a 3HaHHE BO3MOKHOCTEH U YMCHUC
IMPUMCHATH Ha NIPAKTUKE BO3ZMOKHOCTH
CKBO3HBIX TEXHOJIOTUM

3HaTh BO3MOXXHOCTH  CKBO3HBIX  TexHojorui | OmeHka 3a yMEHHE NPUMEHSATh Ha IPAKTHKE
Il peIIeHHs TEXHOTEHHBIX po0ieM BO3MOYKHOCTH CKBO3HBIX TEXHOJIOTHH
3HaTh (U3UKO-XMMUYECKHE OCHOBBI KIJIACCHYECKHX DKcrpecc onpoc

METOAAaX XHMHU W  (HU3UKH, HCIOJIB3YeMbIX B

HAaHOTEXHOJOTHAX M  O0NacTAX  HAHOMETPOBBIX

pa3MepoB

3HaTh KiIacCU(UKALMIO HAHOMATEepUasoB, (HaKTOPBI, Onenka 3a keiic
oOycnaBiIMBaronye YHHUKQJIbHOCTb CBOMCTBax

HaHOMAaTCpUuaJioB, obnactu MMPUMCHCHUA

3HaTh BO3MOXKHOCTHM W HAIPaBJICHUSI HCIIOIb30BaHUS
JOCTVKEHH HAHOTEXHOJOTHM KaK B HAIllEW CTpaHe,
TaK U B MUPE

OreHka 3a Kiacrtep

3HaTh BO3MOKHOCTH HAHOTEXHOJIOTHM JJIs1 pa3BUTUSA
CKBO3HBIX TEXHOJIOTUM

OLICHKa 3a y4aCTHucC B HCHOBOﬁ HUIrp€ U YMCHHUC
IMPUMCHATH Ha IPAKTUKE BO3ZMOKHOCTH
CKBO3HBIX TEXHOJIOTUH




